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NGHIEN CUU CAI TIEN THUBC HOA THUAT €C-37, CC-57
CHO NGOI BAN CAO XA 37mm, 57mm

SUMMARY:

BUI DINH PHONG', HOANG THI CHUNG", PHAM VAN T0',
PAO VAN CUGNG', NGUYEN HUYEN NGA', TRAN DINH TUAN'
1. Vien Thudc phéng Thudc nd/ Tong cuc CNQP

“Dai hoc Mo - Dia chat

RESEARCH TO RENEW THE CC-37, CC-57 PYROTECHNIC DELAY
FOR THE FUZE OF ANTI-AIRCRAFT GUN 37mm, 57mm

Based on the pyrotechnic delay MK-37-VN, MC-2-VN, the research team has adjusted the single
ingredient, the particle size of the material to achieve a burning speed equivalent to the two old
pyrotechnic compositions from (2.0+4.0) mm/s. The advantages of CC-37, CC-57 pyrotechnic delay
are stable flammability with higher combustion heat, stable operation, and the burning velocities is
not affected by the harsh effects of the environment and the shots. CC-37, CC-57 pyrotechnic delay

can be applied in the NCX-37, NCX-57 fuze.

Keywords: Pyrotechnic retardants, CC-37, CC-57.

I. MO PAU

Thudc hoa thuat 1a hon hdp cd hoc cla cac chat 1am
nhiing chiic nang khac nhau nhu: chét chéy, chat oxy hoa,
chat két dinh. Ngoai ra, con c6 cac chat dung dé tao ra cac
higu ting dac biét, dac trung cho thanh phan hoac phudng
tién do nhu: tin hiéu, vach dudng, chat tao ra &m thanh,
anh sang, chat tao khoi, mau ngon Iiia... va cac chat phu
gia khac[1, 2].

Trong s6 do, thudc hoa thuat chdy cham dudc quan
tam nghién ctiu nhiéu dé st dung trong céc loai hoa cu.
DGi vdi cac san pham nay, thudc hoa thuét can c6 toc do
chay 6n dinh trong khoang nhiét do va ap suét st dung.

Céc yéu cau d6i véi thanh phdn hod thuat cla thudc hoa
thudt chay cham[4]:

- D0 tinh khiét cao; ré tién, dé kiém; it hat am.

- An toan trong qua trinh gia cong, ché tao, st dung.

- Toc do chay 6n dinh trong khoang nhiét do va ap suét
st dung.

- HOn hop phai tuong thich véi cac thanh phan khac; it
tuong tac vat Iy vdi vét liéu hoa cu.

- On dinh lau dai trong thdi gian bdo quan va st dung.

Thudc hod thuat st dung trong ngoi cao xa 37mm,
57mm trudc day la MK-37-VN, MC-2-VN. Ching c6 toc
d6 chay (2,0+4,0 mmy/s), khi sli dung chua hoan toan tin
cdy trong viéc moi chay thudc tang IGa trén vong tu huy
va bi suy giam chét Iugng nhanh theo thdi gian. Diéu do
cho thdy cén nghién ciu cai tién, ché tao thudc hoa thuat
chdy cham cho ngoi cao xa 37mm, 57mm ¢6 kha ndng
bt chdy t6t, on dinh 1au dai trong sudt qua trinh bao quan
va st dung.

II. THU'C NGHIEM

2.1. Vit tw, héa chét

Cac vat tu, hoa chat diing cho nghién ctu gom:

- Bari cromat (BaCr0,), xudt xd Viét Nam, ham lugng >
99,0%, kich thudc hat 3+10um;

- Chi cromat (PbCr0,), xudt xd Viét Nam, ham lugng >
99,0%, kich thudc hat 3+10um;

- Kali peclorat (KCIO,), An Do, ham ligng > 99,0%, kich
thudc hat 19-25um;
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- Antimon sunfua (Sb,S,), An Do, ham Iugng > 99,0%,
cG hat < 100um;

- Nitroxenlulozo (NC), Viét Nam, ham lugng N 11,8 + 12,5%.

- Thudc hoa thuat: CS-1K, B-11-VN (Vigt Nam).

2.2. Phwong phap nghién ciru

- Nghién ctu, tinh toan, thiét ké don thanh phan: Dua
trén cac tai lieu tham khao, céc tinh toan trén phan mém
REAL va phan tich, th{i nghiém thuc té.



- Ché tao mau: thudc hoa thuét chay cham CC-37, CC-57
dudc ché tao theo tién trinh cdng nghé cho trong Hinh 2.1.
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Hinh 2.1. So do ché tao mau thudc hda thuat

- Do t6c do chay: Mau dudc nén ép trong 6ng chuén
@ (3,5 x 20)mm vdi cong nghé: 500mg CC-37 + 60mg
CS-1K, ap sudt nén 100 kg/cm?, thdi gian Iuu ap (5 + 7)s.

Tdc do chay dudc do theo phudng phap do toc do chay da
dugc Vién TPTN phé duyét. Phép thi nay 13p lai tudng tu
v@i thudc hoa thuat chay cham CC-57.

o

Hinh 2.2. So do nguyén ly ga do thdi gian thudc chay cham

1. Ong chudn @ (3,5 x 20)mm; 2. Than trong; 3. Np chin;

4. Kim hda; 5. Than ngoai; 6. Hat Ilia MG-8; 7. Dém cao su;
8. Dai oc; 9. Thanh truyén

- Do dac cac thong s6 hoa Iy xa thuat:

+ Nhiét lugng chay: Xéac dinh theo TCVN/QS 889:2019

+ Thé tich sinh khi va nhiét do bung chdy: Xac dinh
theo TCVN/QS 1124:2019.

III. KET QUA THUC NGHIEM

3.1. Tinh toan, thiét ké don thanh phén
thudc hoa thuat

Nhom nghién ciiu da tinh toan trén phan mém REAL
phién ban 3.5, phdn mém tinh toan trang thai can bang
clia hé thdng nhiét dong hoc khong dong nhat da thanh
phan ¢ nhiét do cao. Chuong trinh cho phép xac dinh can
bdng oxy va san pham chéy dinh hudng cua don thudc
hoa thuat trong diéu kién tiéu chudn khong c6 su méat mat
nhigt. Nhom dé tai lya chon hé trén nén hé cd cla thudc
MK-37-VN va MC-2-VN (BaCr0,/Sb,S,/KCI0,) ¢6 uu diém
la toc do chay khong gia toc I6n bdi ap suat va toc do quay

clia dan dé nghién cdu, ché tao mac thudc mdi véi yéu cau
dat ra co toc do chdy (2,0 + 4,0)mm/s va chay tin cay @
tiét dién nho (1,8 x 2,0)mm.

Cac thudc hoa thuat CC-37, CC-57 la giai phap thay thé
thudc MK-37-VN, MC-2-VN trén nén ci nhung diéu chinh
dan thanh phan va ¢ hat nguyén liéu nhung van dam bao
tdc do chay va co uu diém la chay 6n dinh & cac diéu kién
thli nghiém khac nhiét ctia phat ban dan phao cao xa. Qua
nghién cliu da lua chon dudc don thanh phan va cg hat
nguyén liéu thudc hoa thuat nhu sau:

Bang 3.1: Thanh phan céc thudc hoa thuat

T Dan thanh phan (%)
Thuoc hoa thuat Sb,S, | POCIO, | BaCr0), | KCIO, K
Thudc hoa thuat chay cham dung cho ngoi cao xa 37mm
15 775 11,0
MK-37-VN (5= 10)um (8 = 15)um (10 = 15)um 1,425
19,0 70,5 10,5
CC-37 (22 = 27)um (3= 10)um (60 = 65)um 1139
Thudc hoa thuat chay cham dung cho ngoi cao xa 57mm
15,0 80,0 5,0
17,0 55,0 23,0 5,0
CC-57 (22~ 27)um (3= 10)um (3= 10)um (60 = 65)um 1,051
Hoéa hoc & Ung dung
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3.2. Thir nghiém do toc do chay, cac thong
s0 ning lwong xa thuat

Trén cd s6 yéu cau dat ra, nhom nghién ciu da tinh
toan, ché thii cac mau thudc hoa thuat CC-37 va CC-57
trong phong thi nghiém. Két qua do toc do chay trong ong
chuén @ (3,5 x 20)mm trong Bang 3.2.

Muc tiéu ché tao thudc hoa thuat chay cham CC-37,
CC-57 dat dudc co toc do chay tudng dudng vdi thudc hoa

thuat MK-37-VN, MC-2-VN. Diéu chinh téc dd chay bang
cach diéu chinh ¢ hat nguyén liéu chat chay va chat oxy
hod. Thay d6i phudng phap diéu chinh t6c do chay trudc
day bang cach thay doi ¢4 hat chat chay (cd hat nho) sang
diéu chinh ¢d hat nguyén liéu chat oxy hoa. Ngoai ra, viéc
diéu chinh ¢d hat chat chay hay tang bé mat chat chay sé
tang bé mat tiét xic am tao cac vét dm dan dén suy giam
chat lugng theo thdi gian[4].

Bang 3.2: Téc do chay (mm/s) trong 6ng chuén cia thuéc CC-37, CC-57

Thudc hoa thuat M M2 M3 M4 M5 M6 M7 M3 M9 M10
CC-37 3,6 3,7 3,8 3,5 3,7 3,7 3,7 3,8 3,5 3,6
CC-57 2,6 2,6 2,7 2,7 2,8 2,7 2,8 2,6 2,6 2,5

Bang 3.3: Thong sd xa thuat thuéc CC-37, CC-57 va MK-37-VN, MC-2-UN
Thudc hoa thuat Nhiét lwgng chay Thé tich sinh khi Nhiét do bung chay
(kcal/kg) (I/kg) (°C)
Hoa thuat chay cham cho ngoi cao xa 37mm
MK-37-VN 260 3,0 460
CC-37 298 3,5 500
Hoa thuat chay cham cho ngoi cao xa 57mm
MC-2-VN 189 2,5 440
CC-57 221,2 3,0 420

Két qua tif Bang 3.2 va Bang 3.3 nhén thdy cac mac thudc
CC-37, CC-57 cO uu diém Ia nhiét lugng chay cao hon
s0 vGi MK-37-VN, MC-2-VN nhung toc dg chay lai tudng
duong, phu hap dé nén ép vao ngoi cao xa 37mm, 57mm.
Pay 1a mot dac diém quan trong trong qua trinh chay 6
diéu kién nhiét do thap, tang kha nang moi chdy tin cay
dén thudc tang Ita dé kich nd cum truyén nd TEN va gay
nd dau dan.

Diém mdi cua giai phap la tang ¢4 hat chét chay, tang
ham lugng chét chay, diéu chinh ¢ hat nguyén liéu chat
oxy hoa lam tang nhiét ludng chay cua hé. Cac chat oxy
hoa khong hut 4m nhu PbCr0,, BaCr0, dugc giam kich
thudc hat, chét oxy hoa hat am thdp nhu KCIO, dudc tang
kich thudc hat sé han ché bé mat hat 4m nhung van duy tri
kha nang bat chay va téc do chay nhu mong mudn.

IV. KET LUAN

Dua trén cd sd thanh phan thudc hoa thuat MK-37-VN,
MC-2-VN nhoém nghién cliu da diéu chinh don thanh phan,
cG hat nguyén ligu dé ché tao thudc hoa thuat dat toc do
chdy mong mudn, phuc vu nén ép thay thé trong mach tu
huy ngoi dan phao cao xa 37mm, 57mm. Uu diém cua
cac thudc hoa thuat CC-37, CC-57 la ¢ kha nang chay 6n
dinh v6i nhiét lugng chay cao han, tang kha nang moi chay
tin cdy trong mach tu huy ctia ngoi. Day 1a mét nghién ciu
mdi gop phan b sung vao danh muc cac loai thudc hoa
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thudt san xuat trong nudc cung cap cho qua trinh san xudt,
slia chifa ngoi dan phdo cao xa 37mm, 57mm trong Tong
cuc CNQP.
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HOAN THIEN QUY TRINH SAN XUAT FORMALDEHYT
TREN HE THIET Bl CHE TAO TAI VIET NAM

SUMMARY:

NGUYEN THI HA, NGUYEN THANH SON
Vién Hoa hoc Cong nghiép Viét Nam

FORMALDEHYDE PRODUCTION PROCESS
ON REACTOR MANUFACTURED IN VIETNAM

In 2012, the formaldehyde production line with a capacity of 10,000 tons/year imported from
China was installed at Vietnam Institute of Industrial Chemistry. After many years of operation,
the main part of the equipment system, which is oxydation tower, was damaged. This part has been
designed and replaced in Vietnam without reliance on the original equipment suppliers. It is very
necessary to study and adjust reaction parameters in accordance with the new local self-made
equipment system. The main reaction parameters were investigated included: oxygen/methanol ratio,
reaction temperature, contact time between reaction mixture and catalyst, and catalyst activety time.

I. MO DAU

Formaldehyt 1a m6t hoa chat hiiu cd ¢d ban trong cong
nghiép hoa cht, trong do ting dung quan trong nhét 2 dé san
xuat chat két dinh cho san xudt gd cong nghiép. Nhu cau vé
formaldehyt khong nguing phat trién theo nhu cdu vé g6 cong
nghiép tai tao hién nay & Viét Nam va trén thé gidi.

Béo cdo nay da nghién cliu t0i Uu hoa cac thong s0 cong nghé
quan trong clia qua trinh trén hé day chuyén san xuat formandehyt
cong suét 10.000 tan/ndm da dugc thay thé tiing phan tai Vién
Hoa hoc Cong nghigp Vigt Nam. Két qua nay sé ma ra ca hdi chil
dong thiét ké, ché tao va Iap dat day chuyén san xuat formaldshyt

trong nudc ma hoan toan khong phai nhap khau tif nudc ngoai.

II. THUC NGHIEM

Phan Ging chinh xay ra trong qué trinh chuyén hoa
methanol thanh formaldehyt trén hé xuc tac bac.

Phan (ing dehydro h6a methanol:

CH,0H <> CH,0 + H, Q = + 84 kJ/mol (1)

H, + 1/20, > H,0 Q= - 243 kJ/mol (2)

Phan (ing oxy héa methanol:

CH,0H + 1/20, —» CH,0 + H,0 Q = — 159 kJ/mol (3).

Sa dod khdi quy trinh cong nghé san xuat formaldehyt
dudc dua ra trong Hinh 1.1.

Thuyét minh quy trinh: methanol long cung vdi khong
khi dugdc dua vao thiét b boc hoi, dudc cap nhiét béi bo
phan trao d6i nhiét bang dung dich formaldehyt nong
khoang 70°C. HAn hdp methanol/khdng khi tiép tuc di qua
thiét bi qua nhiét dé tang nhiét do dong thai dudc tron voi
mot lugng hai nudc dé tang higu qua chuyén hoa qua trinh
va lam hep gi6i han nd cua hon hop khi. Hon hdp ba thanh

phan: methanol/khdng khi/hdi nudc tiép tuc di vao thap
oxy hda nhdi xtic tac Ag (thap phan (ing chinh). Phan (ing
xay ra ¢ 600°C - 700°C.

Sau khi rdi thap phan ting, dong khi chiia chi yéu la san
pham formaldehyt dudc dan vao phan dudi cua thap hap
thu 1 va xdy ra qua trinh hap thu formaldehyt tii pha khi.
Phan khi du chda nudc dudc lam mat tudn hoan lién tuc
dé tang hiéu sudt hdp thu va dat dudc nong do san pham
mong muén. Khi xa off-gas trén dinh chita mat ludng hydro
giau nhiét lugng dudc dua qua thiét bi xU Iy khi thai dé dot
chay toan b sinh ra nhiét 6 dang hdi nudc va st dung trong
qua trinh san xuat.

Cac thong so ¢ong nghé dudc lua chon nghién ctu:

- Ty 1é mol oxy/methanol;

- Nhiét d6 phan tng;

- Thoi gian tiép xuc;

- Thai gian hoat dong clia xuc tac.

Hoéa hoc & Ung dung
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Hinh 1.1. Sd do quy trinh cong nghé san xuat formaldehyt

Hiéu qua cua qué trinh dudc danh gid thong qua do

chon loc, d6 chuyén hoa va hiéu sudt thu héi formaldehyt.

Séan phdm formaldehyt dudc danh gid bdi cac chi tiéu chat

lugng: ham lugng formaldehyt, acid formic va methanol.
Xic tac Ag trudc va sau khi mat hoat tinh dugc danh gia
qua cac két qua phan tich pho: EDX, SEM.

III. KET QUA VA THAO LUAN

3.1. Qua trinh chuyén héa methanol thanh

formaldehyt

3.1.1. Anh hudng caa ty l1é mol oxy/methanol

Anh hudng cta ty & mol oxy/methanol dén qua trinh
san xudt formaldehyt dudc trinh bay trong Bang 3.1.

Diéu kién phan (ing:

- Nhiét do phan ting: 625°C - 650°C

- Thai gian tiép xuc: 0,023 gidy - 0,025 gidy;

Bang 3.1: Anh hudng ctia ty 1& mol oxy/methanol

Ty lé mol | Do chuyén hoa | Dd chon loc | Hiéu suat
oxy/methanol | methanol (%) (%) (%)
0,34 97,20 88,06 85,60
0,36 98,10 93,37 91,60
0,38 98,20 93,68 92,00
0,40 98,50 90,15 88,80
0,42 99,00 88,78 87,90

Két qua khao sat: vdi ty |6 mol oxy/methanol trong
khoang 0,36 - 0,38 do chuyén hoa 98,1% - 98,2%, do
chon loc 93, 37% - 93,68%, hiéu suét thu hoi 91 6% -
92,0% dat hleu qua cao nhét. Véi ty 16 mol oxy/methanol
> 0,4 do chuyén hoa dat t6i 99,0%, nhung do chon loc
giam xudng 90,15%. Diéu nay co thé giai thich nhu sau:
khi ludng oxy dua vao du, methanol bi oxy héa sau hinh
thanh cac san pham phu: acid formic, CO,... lam giam do
chon loc hinh thanh formaldehyt.

Do do, ty 1& mol phdi liéu oxy/methanol dudc Iua chon
12 0,36 - 0,38. Higu sudt san pham dat: 91,6% — 92,0%.

Hoéa hoc & Ung dung
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3.1.2. Anh hudng cia thai gian tiép xuc
Thai gian tiép xtc chinh 1a thdi gian Iuu ctia hon hdp
phan (ing trong I6p xuc tac. Thdi gian tiép xtc phu thudc
vao toc do cla dong khi.
Cdng thic tinh:
Thoi gian tiép xic, gidy = 1/tdc do dong khi
Toc do dong khi = (V/H x S) x 3.600 h'!
Trong do:
V - Luu lugng khi qua thap phan (ing (m?/s)
H - Chiéu cao ldp xdc tac (m)
S - Dién tich bé mat I6p xtc tac (m?)
Két qua khao st thoi gian tiép xac cua hon hop phan
(ing v6i xic tac dudc dua ra 6 Bang 3.2.
Diéu kién phan ling:
- Nhiét do phan ting: 625°C - 650°C
- Ty Ié mol oxy/methanol: 0,36 - 0,38
Bang 3.2: Anh hudng cia thi gian tiép xic

1;:]:[; g'l,lac" Do chuyén I:éa Po cllon loc Hiél: suat
(giay) methanol (%) (%) (%)
0,020 95,5 91,10 87,0
0,023 98,1 93,17 91,4
0,025 98,3 93,59 92,0
0,028 98,9 88,47 87,5
0,030 99,2 86,69 86,0

Két qua khao sat cho thay, thdi gian tiép xtc dudi 0,023
gidy cho do chuyén héa va hiéu sudt thu héi thdp. Khoang



thdi gian tiép xuc nay 1a chua du dé phan ting chuyen hoa
methanol thanh formaldehyt xay ra hoan toan. Thoi gian tiép
xUc tang lén 0,023 gidy - 0,035 giay, do chuyén hoa tang
dot bién 98,1% - 99,2%. Thd| glan tiép xtic > 0,028 glay, do
chon loc glam xuong nhanh, con 88,47%. Diéu nay co thé 1
do thdi gian tiép xtic kéo dai, qua trinh oxy hoa methanol tiép
dién sau hon hodc gia tang cac phan Ung phu tao acid formic,
este ... [am dd chon loc giam, san pham khong dat chat lugng.

Vi vay, thdi gian tiép xdc toi uu clia hon hdp methanol/
khdng khi véi xtc tac la khoang 0,023 giay - 0,025 gidy;
tai do do chon loc dat 93,69%, hiéu sudt thu hoi dat 92%.

3.1.3. Anh hudng cta nhiét do phan iing

Két qua khao sat anh hudng cua nhigt do dén qua trinh
san xudt formaldehyt dudc dua ra trong Bang 3.3.

Diéu kién phan (ing:

- Ty 1é mol oxy/methanol: 0,36 - 0,38;

- Thai gian tiép xtc: 0,023 - 0,025 gidy;
Bang 3.3: Anh huting ctia nhiét do dén hiéu suat qua trinh chuyén héa

Nhietdo | Dochuyénhoa | Dochon | Hiéusuat
oxy héa (°C)| methanol (%) loc (%) (%)
550 96,6 88,19 85,2
600 97.1 89,08 86,5
625 98,2 93,17 91,5
650 98,2 93,48 91,8
675 90,5 88,92 80,47
700 89,3 87,63 78,25

Trong khoang nhigt khao sat 550°C - 650°C, d0 chuyén
hoa methanol tang dan khi nhiét d¢ phan (ing tang, hiéu
qua cua qud trinh dat t6i uu & ngudng 625°C - 650°C. Do
chuyén hoa methanol dat: 98,2% - 98,3%, do chon loc:
93,17% - 93,59%, higu suat thu hoi formaldehyt dat 91 5% -
92%. Tuy nhién, khi nhiét do tang trén 650°C ca do chuyen
hoa va do chon loc tao thanh formaldehyt déu giam nhanh.
Do khi lam viéc & nhiét do cao trong thdi gian dai lién tuc
XUc tac bac bi thidu két dan mat di do xop lam tang trd luc
va giam hoat tinh. Do do, hiéu sudt qua trinh giam.

Vithé, nhiét d6 phan ting nén chon trong khoang 625°C - 650°C.

3.1.4. Thai gian hoat dong hiéu qua clia xic tac

Két qua nghién ciu thoi gian hoat dong cla Xuc tac
dudc trinh bay trong Bang 3.4.

Diéu kién phan ng:

- Ty Ié mol oxy/methanol: 0,36 - 0,38;

- Thai gian tiép xtc: 0,023 - 0,025 gidy;

- Nhiét do phan ting: 620°C - 650°C

Bang 3.4: Thai gian hoat dong ctia xiic tac trong qua trinh phan (ing

Thai gian hoat | Do chuyén hoa | D6 chon | Hiéu suat
dong (ngay) methanol (%) loc (%) (%)
45 98,5 93,40 92.0
60 98,3 93,38 91,8
75 98,2 99,38 91,7
90 98,1 93,27 915
95 97,1 91,76 89,4

Két qua 6 Bang 3.4, thdi gian hoat dong hiéu qua toi da
clia xuc tac trong 90 ngay. Sau thdi gian nay, xuc tac giam
dan hoat tinh do phai lam viéc lién tuc & diéu kién nhiét

d cao trong thoi gian dai (Hinh 3.1). Vi vay, sau 90 ngay
can phai thao, thay thé xic tac cd va hoan nguyén bang
phudng phap dién phan.

3.2. P 6n dinh ciia qua trinh trén hé xic
tac hoan nguyén

3.2.1. Danh gia tinh chat va cau tric cia xiic tac

Hinh &nh chup SEM clia m&u xdc tac Ag da mat hoat tinh
va sau khi hoan nguyén dudc dua ra trong Hinh 3.1 va 3.2,

Hinh 3.2. Hinh anh SEM clia mau xuc tac Ag sau khi hoan nguyén

Hinh anh chup SEM cho thay: xtc tac Ag mét hoat tinh ¢6
c4u trac vo dinh hinh. Do xuc tac da bj coc hoa, thiéu két
thanh mét khoi (Hinh 3.1). Xiic tac sau khi hoan nguyén:
c6 dang sgi x0p, phan bo kha dong déu (Hinh 3.2).

Ph EDX clia mu xidc tc mét hoat tinh va sau khi hoan
nguyén dudc trinh bay trong Hinh 3.3 va 3.4.

i —
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Hinh 3.3. Hinh anh EDX ctia mau xiic tac da mat hoat tinh

mrom

Hinh 3.4. Hinh anh EDX ctia mau xuc tac sau khi hoan nguyén
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Két qué phan tich phé DEX dugc trinh bay trong Bang 3.5.
Béang 3.5: Két qué phan tich pho EDX

Ham lugng, % | Ag Cu Fe Cr Ni

Xuc tac mat
hoat tinh 95,24 | 3,11 1,25 0,2 0,2

Xuc tac

hoan nguyén 99,95

0,05 0 0 0

K&t qua phan tich EDX: mau xdc tac Ag mat hoat tinh
khong con tinh khiét, trong mau xu&t hién mot s6 thanh phan
tap chat nhu: Cu, Fe, Cr, Ni. Nhiing thanh phan nay chinh la
nguyén nhan 1am giam hoat tinh cua xtc tac. Mau xuc tac
sau khi hoan nguyén dat dudc do tinh khiét 99,95%.

Nhu vay, véi phudng phap phén tich SEM va EDX cho
thay xuc tac hoan nguyén da phuc hoi cu tric, do tinh
khiét ban dau.

3.2.2. D on dinh clia qua trinh trén hé xic tac hoan nguyén

Tién hanh khao sat cac so thong so cong nghé da toi
uu trén hé xic tac Ag da hoan nguyén trong 2.000 gid lién
tuc. Két qua khao sat dudc trinh bay trong Bang 3.6.

Bang 3.6: Nghién ciiu 6n dinh cac thong sé
trén day chuyén sii dung hé xdc tac hoan nguyén

Thai Hiéu Ham ludng | Ham lugng | Ham lugng
gian suat (%) formz;ldehyt axit Lormlc melyanol
(id) (%) (%) (%)
200 92,0 36,69 0,002 1,1
500 92,0 36,98 0,002 1,0
1000 91,8 37,05 0,0015 1,1
1500 92,0 37,02 0,0017 1,2
1700 91,6 36,87 0,002 1,0
2000 92,0 36,92 0,0018 1,1

Két qua cho thdy: hé xiic tac hoan nguyén van gii dudc hoat
tinh va d6 6n dinh qua trinh tudng duong xuc tac ban dau.

3.3. Két qua phan tich sin phim
K&t qua phan tich chat lugng san phdm thd nghiém va so
sanh vdi san pham clia cac nha may nudc ngoai dang cung
cap trén thi trudng Viét Nam dugc dua ra trong Bang 3.7.
Bang 3.7: Chat lugng san pham thii nghiém
va san pham trén thi trudng

2 vin San pham San pham
Chi tiéu thi nghiém ngl:)ai
Néng dd formaldehyt, % 37+05 37
Nong do methanol (%KkI) 1,5-2 1,8
Acid formic (%KkI) < 0,025 0,0015
Mau sic formaldehyt Trong sudt | Trong sudt

Céc chi tiéu chét ludng trong Bang 3.7 cho thdy san
phdm formaldehyt c6 chat lugng tudng duong véi san
pham formaldehyt thudng pham trén thij trudng hién nay.

Hoéa hoc & Ung dung
D601 (68)/3-2024

3.4. So sianh cic yéu to cong nghé trén
day chuyén cii va day chuyén cdi tao
Cac thong so cong nghé dudc so sanh trong Bang 3.8.

Bang 3.8: Cac thong so cong nghé trén day chuyén ci va mdi cai tao

L Day chuyéncii, | Day chuyén mdi,
Thong 50 xtc tac méi | xdc tac hoan nguyén
Nhiét d6 phan ing, °C | 650 - 670 625 - 650
Ty 1é mol oxy/methanol | 0 36 - 0,38 0,36 - 0,38
Thai gian tiép xtc, gidy | 0,018-0,025 0,023 - 0,025
Thai gian hoat dong
cla xuc tac, ngay 150 %0

Két qua so sanh cho thdy da c6 nhiing yéu t0 cong
nghé thay di so vdi so hé thiét bi ban ddu. Khoang nhiét
d6 can thiét cho phan (ng giam, thdi gian hoat dong cua
xac tac giam. Nhu vay dé thu dudc hiéu suat t6i uu cua day
chuyén céan phai thudng xuyén danh gia toi uu lai cac yéu
t cong nghé dé van hanh phan tng.

IV. KET LUAN

Hé thiét bi oxy hoa ché tao trong nudc phu hop véi day
chuyén cong nghé san xuat formaldehyt, hiéu suét va chat
lugng san phdm dat yéu cu. Cac théng so cong nghé da
dudc toi uu:

- Nhiét do phan ting: 625°C - 650°C;

- Ty Ié mol oxy/methanol: 0,36 - 0,38;

- Thai gian tiép xtc: 0,023 gidy - 0,025 gidy;

- Thdi gian hoat dong cua xuic tac: 90 ngay.

Da danh gia chat lugng xuc tac Ag sau khi dugc hoan
nguyén. K&t qua cho thdy xuc tac hoan nguyén van gii
dudc hoat tinh tuang duang vdi xtic tac mdi ban dau.
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NGHIEN CUU X[\F DINH DONG THGI PARACETAMOL VE\ ASCORBIC ACID
TRONG DUQC PHﬁ'M BANG PHUONG PHI-'\I" QUANG PHO Hf\P THU PHAN TU
KET HOP BINH PHUONG TOI THIEU CO DIEN

SUMMARY:

TRAN THOC BINH
Khoa Hoa, Trudng Bai hoc Khoa hoc, Dai hoc Hué

RESEARCH ON SIMULTANEOUS DETERMINATION OF PARACETAMOL
AND ASCORBIC ACID IN PHARMACEUTICAL PRODUCT BY MOLECULAR ABSORPTION
SPECTROPHOTOMETRIC METHOD COMBINED WITH CLASSICAL LEAST SQUARES

The classical least-squares (CLS) method combined with molecular absorption spectrophotometric
measurement was used to determine simultaneously Paracetamol (PAR) and Ascorbic acid (ASC) in
pharmaceutical product without pre-separation. The spectra of standard and sample solutions were
recorded in the wavelengths from 220 to 300nm at 0.5nm interval. The concentrations of PAR and
ASC in the sample solutions were computed with the self-developed program written on the Microsoft
Excel 2016 and Visual Basic for Applications (VBA) platform named CLS-Excel. The method
validation was determined via the accuracy and repeatability of measurements when analyzing PAR
and ASC in the Effer-Paralmax® C 500/150 tablet and comparing the mean values of their contents
in the samples with those analyzed with HPLC standard method. .

Keywords: Simultaneous spectrophotometry; Classical least squares, paracetamol, ascorbic acid.

I. MO DAU

Cac phudng phap trac quang két hop chemometrics su
dung d liéu pho toan phan két hap cac thuat toan, théng
ké va st dung may tinh da dugc nghién ciiu dé xac dinh
dong thdi cac cdu tu trong cac hén hdp co phd xen phi
nhau. Uu diém ndi bat clia cac phucong phap nay la quy
trinh phan tich don gian, khong can tach, chiét cac chat ra
khoi nhau, thuc hién nhanh nén tigt kiém dudc thdi gian,
hoa chat va do st dung toan bo di liéu dé tinh toan va véi
cé4c thuat todn nén lam tdng do chinh xac cta phép xac
dinh. Cac phudng phap nay bao gdm phudng phap binh
phudng t6i thiéu co dién (CLS), Binh phuong t6i thiéu riéng
phan (PLS), Phan tich cdu td chinh (PCA), Mang na tron
nhan tao (ANN), Loc Kalman, ... Mot so tac gia da nghién
cliu Ging dung céac phudng phap nay dé phan tich cac di
tugng thuc te[1-7].

Trong bai bao nay, ching t6i nghién clu xay dung
quy trinh phan tich chiia dong thoi Paracetamol (PAR)
va Ascorbic acid (ASC) trong loai thudc vién sui Effer -

Paraimax® 500/150 chiia hai thanh phan PAR va ASC
dang Iuu hanh trén thi trudng ¢ Viét Nam. PAR véi cong
thiic phan ti C;H,NO,, M = 151,17g/mol 1a mét la chét
chuyén hoa c6 hoat tinh cua phenacetin, Ia thufc giam
dau - ha sot, co hiéu qua nhat |a lam giam dau, giam than
nhiét ¢ ngudi bénh sot tdc dong I1én ving dudi doi gay
ha nhiét, tda nhiét tdng do gian mach va tang luu ludng
mau ngoai bién. ASC vdi cong thiic phan t C.H,0,, M =
167,12g/mol con dudc goi la vitamin C, 1a mot chat chong
oxy hoa manh gitip tang cudng hé thong mién dich bang
cach bao vé cac té bao khoi cac phan tli co hai dudc goi la
cac goc tu do, ¢o tac dung chong viém, ha sot, gitip giam
huyét ap G ca nhiing ngudi ¢ huyét ap cao, ho trg tang
cudng hé mién dich. Thudc Effer-Paralmax® 500/150 két
hop hai thanh phén chinh PAR va ASC dudc st dung dé
diéu tri chiing dau hiing dau va hodc sot nhu dau dau,
dau rang, cdm cim, dau nhtc toan than, dau bung kinh.
P& phan tich cac thanh phan nay, c6 thé st dung riéng 1é
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hay két hdp cac phudng phdp phan tich khac nhau nhu
phudng phap quang pho[1-7], phudng phap HPLC[8]. Céac
quy trinh phan tich riéng 1& doi hoi nhiéu thdi gian, phiic
tap, phuong phap HPLC c6 uu diém noi bat nhung gid
thanh cao. Theo[9] phd hdp thu clia PAR va ASC xen ph
nhau nén chiing t6i chon phudng phéap quang phé hép thu

phan tii UV-VIS dung phé dung toan phén két hgp phudng
phép binh phudng t6i thiéu cd dién (CLS) dé xac dinh ddng
thdi ham Iugng Paracetamol va Ascorbic acid trong dugc
phdm. Phudng phap dé xudt mé ra kha ndng phan tich
nhanh, ré tién va c6 thé dudc ap dung trong thuc tién phan
tich va kiém nghiém dudc.

II. THUC NGHIEM

2.1.Thiét bi va hoa chit

2.1.1. Thiét bi

(1) May quang phé UV - Vis hiéu Cary 60, hang Agilent
Technologies, USA vdi cuvet thach anh cla Phong Thi
nghiém hoa hoc (ng dung, Khoa Hoa, Dai hoc Khoa hoc -
Dai hoc Hug, c6 kha ning quét pho nhanh trong khoang
budc song tii 190 - 990nm, két ndi véi mdy tinh va phan
mém Cary WinUV luu tri s liéu pho 6 file dudi dang bang
tinh excel.

(2) Céc thiét bj va dung cu khac: Cén phén tich hiéu
Precisa XB 2204 dg chinh xac 0,0001g; Méy cat nudc hai
lan bang thach anh, higu Fistreem Cyclon va Aquatron;
Micropipet 100ul, 1000ul cla hang HTL; Cac dung cu
thuy tinh: pipet, binh dinh mic, coc, binh tam giac nut
nham, dda thly tinh, gidy loc, phéu thay tinh, ...

2.1.2. Hoa chat

- Chét chudn Paracetamol (PAR) ¢6 ham lugng 100,0%
tif Vién Kiém nghiém thuéc trung uong, Bo Y té.

- Chat chudn Ascorbic acid (ASC) c¢6 ham ludng
100,0% tuf Vién Kiém nghiém thuéc trung uong, Bo Y té.

- Na,HP0,.12 H,0, KH,PO,: Merck

- Pha ché dung dich dém phosphate pH 7: Cén 5,7169g
Na,HPO,.12H,0 va 3,5222g KH,PO, cho vao binh dinh
mdc 1 Iit, hoa tan hoan toan bang nudc cat, roi dinh mdc
dén vach bang nudc cat, ta dudc 1 lit dung dich dém
phosphat pH 7.0.

- Pha ché céc dung dich chudn géc PAR, ASC:

+ Pha dung dich PAR 25ug/ml: Can chinh xac 12,5mg
chat chudn Paracetamol, cho vao binh dinh mdc 250ml,
cho dung méi vao khoang 150ml, lac déu cho dén tan
va thém dung moi dén vach mic, dudc dung dich PAR
50ug/ml. Lay 100ml dung dich PAR 50ug/ml (bang binh
dinh mdc 100ml) va 100ml dung méi (bang binh dinh miic
100ml) cho vao cdc thiy tinh becher 250ml khudy déu, ta
dudc dung dich lam viéc PAR 25pg/ml.

+ Pha dung dich ASC 25ug/ml: Can chinh xac 12,5mg
chat chudn Ascorbic acid, cho vao binh dinh mtic 250ml,
cho dung méi vao khoang 150ml, lac déu cho dén tan
va thém dung moi dén vach mic, dudc dung dich ASC
50ug/ml. Lay 100ml dung dich ASC 50ug/ml (bang binh
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dinh mdc 100ml) va 100ml dung méi (bang binh dinh miic
100ml) cho vao cdc thly tinh becher 250ml khudy déu, ta
dudc dung dich lam viéc ASC 25ug/ml.

2.2. Phwong phap phan tich

Dé xac dinh dong thdi PAR, ASC trong dung dich hén
hgp chang t6i sti dung phudng phap quang phé hap thu
phan tii UV-VIS dung phé ding toan phan két hgp phudng
phap binh phudng t6i thiéu ¢ dién (CLS) va chudng trinh
tinh dudc viét trén Microsoft Excel 2016 va Visual Basic for
Applications (VBA). Ban chat clia phudng phép dugc trinh
bay ro rang trong([8].

Quy trinh do va tinh ndng do PAR, ASC theo cac budc
nhu sau:

- Budc 1: Chudn bi cac dung dich chudn ctia méi c4u ti
can xac dinh va cac dung dich hon hdp cta ching.

- Budc 2: Quét phd céac dung dich trong khoang budc
song thich hdp trén méay quang phd UV-Vis, luu va truy
xuat so liéu do dugdc (Export data) vdi file dang “*.CSV”.

- Budc 3: Chay chudng trinh CLS-Excel[8] dé tinh toan
ndng do cac cu tl trong dung dich hdn hap.

2.3. Céc dai lwong thong ké
2.3.1. Sai so tuong doi
Sai s0 tuong doi gitia ndng do xac dinh dudc va ndng
do pha ché (RE %) dugc tinh:
RE(%) = (C- C,).100/C, (1)
Trong d6 C 1a ndng do xéc dinh dugc (ng/ml) va C, Ia
ndng do clia dung dich chuan da biét (ug/ml).
2.3.2. D6 l3p lai
D0 1ap lai dudc danh gia qua gid tri do 1éch chudn tucng
d6i RSD%:
RSD(%) = SD.100/C, ¥
o] day SD la do léch chuan va C,la ndng do trung binh
sau n lan do (ng/ml). Cho viéc kiém sodt chét ludng noi bo
phong thi nghiém, do Iap lai cta phuong phap dat dudc khi
c4c gid tri RSD% nhan dugc nho hon 1/2RSD, .
RSD, = RSD,,, = 20050 (3)
v6i C nong do dugc biéu dién ¢ dang phén s6.
(vi dy C= 5pg/ml = 5.10%)



2.3.3. Do diing cua phuong phap
a. Do thu hoi
Do thu hoi clia phudng phap dudc tinh dua trén mau
thém chudn theo cong thic sau:
Rev(%) = (C, 701).100/Ct (4)
trong do C, (ug/ml) la nong do xac dinh dugc sau khi
thém chudn, C (ng/ml) la nong 6 xac dinh dugc trudc khi
thém chudn, C (ng/ml) 1a ndng do thém chudn.
b. So sanh gid tri trung binh mau cua phuong phép
nghién ctiu vdi phudng phép tiéu chudn
Theo [14], dé xac dinh do dang cla phuong phap, co
thé phan tich Idp lai cung mot mau theo phudng phap
nghién ctiu va phuong phap tiéu chun va so sanh 2 gid tri
trung binh mau cda hai phudng phap béng cach st dung
chuén student.
Ay — Ap
5 .1'; 'l"'.'. I+

(55 irg )

()
Trong do: t,: gia tri student thuc nghiém. X " X

gia tri trung binh cla phuong phap A va B; n,, n.: so lan

PN BT

do |3p lai ctia 2 phuong phéap A va B; sj , sB : phuadng sai
cua hai phudng phép.

Tinh Fpp = f—; V6i S, > S, Néu phudng sai cia hai
A
phuang phap dong nht (F,,, < F

phudng sai chung Soool

o tnyr) ) 0 tiOD
vat,, dudc tinh theo biéu thdc:
il ]+ (1)

+ [l

dudc tinh:

i ®)
Véis,,

g — 1 .l-_: =+ Lifj — '.I:‘EI.

Frod

.'l Fla == Mg : (7)
Trong do n, + n,— 2 = v, vdi v 1 s6 bac tu do chung
clia hai phudng phap.

Néu phudng sai hai phudng phap khong dong nhat

(Fop > Flon,-1.n,-1) ) thi 88 béc t do chung dugc tinh
theo biéu thic véi gid tri v dudc lam tron so:
v = lisj ia ) + (53 /ng) P 4
[(s3 a1 dmng + 10] + [(sh i P ey +10] (8)
Cudi cung so sanh gia tri t_ vdi gia tri t, Néu t

<t, thl gia tri trung binh cla hapl phudng phéap I%hac nhau
khong 0 y nghia.

III. KET QUA VA THAO LUAN

3.1. Py dung va do¢ lap lai cia phwong
phap phéan tich

Cac dung dich chudn lam viéc PAR 25ug/ml hodc
50ug/ml va ASC 25ug/ml dudc cho vao cac binh dinh
mic (bdm) 25ml da dudc danh dau ky hiu mau ti M1
dén M10 va thém dung mo6i dém phosphate pH 7 dén
vach mdc. Tién hanh quét phd cac dung dich trong khoang
budc song tli 220 - 300nm, budc do 0,5nm. Viéc pha ché

Béng 1: Két qua phan tich PAR va ASC trong hdn hap phong thi

va do dudc 1ap lai 3 1an. Phé hdp thu cla cac dung dich
dugc biéu dién 6 Hinh 1. Tinh ndng do clia PAR va ASC
trong cac dung dich hon hdp theo chuang trinh CLS-Excel,
sai s0 tiong doi RE% va do léch chudn tuong doi RSD%
tudng Gng cla cac két qua phan tich. Két qua phan tich
PAR va ASC trong céac dung dich hn hdp pha ché 6 phong
thi nghiém cting céac dai lugng thong ké dudc trinh bay 6
Bang 1.

nghiém theo phudng phap CLS-Excel ciing cac dai lugng thong ké

Ky hiéu Tilenongdo | PAR ASC
mai | (heonaiml) | Landol e .q/mi) | RE (%) | Bailugng thing ke | C,, (n/mi) B | Dai igng thang ke
M1 18:2 1 18020 1 o.T R§'b_°/18 00 19871005} esotn %) 2V
' 2| 18007 | 004 1/2R35 “5qg | 2025 | 125 128 D, = 7.207
3 | 18024 | 013 | RE, (%/=009 | 2026 | 130 RE, (%) =063
| 16009 | 031 [ scff STeps [ a0 10| g A
. - o) =
M2 16:4 2 | 16099 | 062 1/2RS _5o7 | 4080 | 200 1/2R£;D — 6,493
3 16,026 0,16 E,(%) = 0,36 4,036 090 | RE, (%) =132
T X0 T G540 608 [105 ] ¢, oo
o) — =
M3 146 2 | 1400 | or | R /2RS°D 0% [ 60% | 160 RSOLH =030
3 | 14079 | 056 | RE,(6f=008 | 6066 |110| RE, (%) =125
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Ky hiéu Tilendngdo | PAR ASC
may | (heonaim) | Landol e omi) | RE (%) | Bailugng thing ke |C,q, (ng/mi) B | ®ai igng thing ke
1 12,095 0.79 [‘5’ = 12,096 7,955 | -0,56 C, =802
w | e 2| tems [ om | AOM-00 [Tews |ow| f-07
3 12105 | ogg | RE, (%)= — 080 8021 | 026 | RE, (%) =021
M5 . RSU(%) = 0,313 RSU(%) = 0,69
10:10 2 | 10060 | 060 | 'yoRsD, =566 | 1202 | 025 | 1j2RSD. = 565
3 10,088 | ogs | RE , (%)'= 0,90 10,137 | 137 | PRE (%) = 0,57
1 8,089 1,11 lj — 8095 12,060 0,50 lj = 12,14
0, - 0, -
o | e o] e e | TS T ) S0
3 8,073 0,91 E, (%) = =119 12212 | 177 E, (%) =
1 6,011 0,18 [ﬁb_ 6,021 14,061 | 0,44 %b= 14,17
. RSO(%) = 0,576 RSO(%) = 0,674
M7 6:14 2 6,060 | 1,00 1/2RS°D 0000 | 14236 | 169 | {2rse. = S8
3 5993 | 012 | REo(=035 [ 1415 |15, | RE, (W) =122
1 3,985 -oysg C2 — 3 0962 16,011 0‘07 %b — 16,11
M8 . RSD{%) = 0,506 RSOi(%) = 0,540
4:16 2 3947 | 1,33 1/2R§D — 649 | 16145 | 091 1/2R§|03 = 5271
3 3955 | 143 | PEa(H=-095 [ y5174 | 109 | RE, () =069
1 1992 | -0,40 — 1976 18,008 | 0,04 C = 1819
. RS[ﬁ"cy = 0,727 RSO\%) = 0,884
M9 2:18 2 1970 | -150 1/2RS°D 20720 | s13 | 174 | JoRSe = 0850
3 1965 | 175 | RE,(0)'=-122 [ 15049 | 138 | RE,(%) =105
1 24784 | 1,75 4 003 8,052 | 0,65 G 1819
= b )
| me e T L2 OO s
25,07 4 = 25,07 4 ~0
3 5073 | 049 | J2R= 4% 5073 | 049 | RE, (%) = 0,03

Hinh 1. Phé hap thu ctia cac dung dich chuén va cac dung
dich hén hop PTN véi cac ti 1é ndng dd khac nhau
(1). Dung dich PAR 10ug/ml; (2). Dung dich ASC 10ug/ml;
Cac dung dich hon hap chita PAR va ASC véi cac ti 16 ndng do
(ng/ml) khac nhau C,,./C,..: (3). 18/2; (4). 16/4; (5). 14/6; (6).
12/8; (7). 10/10; (8). 8/12; (9). 6/14; (10). 4/16;
(11). 2/18; (12).25/8.

Hoéa hoc & Ung dung
S601(65)/3-2024

Bang 1 cho thdy vdi cdc ti 18 nong do khac nhau, tat
ca cac gia tri RE% déu rat nho (1,75+2,00%), do do trong
khoang ndng dg nghién ciu clia PAR tli 2 dén 25ug/ml va
ASC tif 2 dén 18ug/ml, véi cac ti 1& nong do khac nhau
clia ching, thi sai s6 cua phudng phap doi véi 2 chat 1a
nho va chdp nhan dudc. Mat khac tat ca cac gia tri RSD%
tinh dudc déu nhd hon nhiéu so véi 1/2RSD,, nén co thé
két luan do 1ap lai cua phudng phap la rat tot doi véi cac
dung dich hon hgp phong thi nghiém véi cac khoang nong
d6 khao sat va ti 16 nong do cla cac chat da cho d trén.

3.2. Xay dung quy trinh phén tich miu
thue té

3.2.1. Xt Iy mau

Can 20 vién thudc, tinh khdi Iudng trung binh ctia moi
vién (Mtb), nghién thanh bot min va tron déu. Can 1 khoi
lugng bot thude bang khai ludng trung binh cda 1 vién trén



can phén tich, cho vao coc 250ml, thém khoang 150ml
dung moi dém phosphate pH 7, sau do cho vao may siéu
am rung khoang 30 phdt, dinh mic bang dung moi dén
vach miic (dung dich 1). Sau d6 loc dung dich 1 qua gidy
loc bang xanh va ldy 10ml dung dich da loc cho vao binh
dinh mtic 100ml va thém dung mai dén vach miic (dung
dich 2), ldy 10ml (dung dich 2) cho vao binh dinh miic
100ml va thém dung moi dén vach mdc (dung dich 3), lac
déu ta dudc dung dich mau.

D& d6i chi6u két qua, &y 20 vién thudc (cung s6 16,
NSX va HSD) gti dén Trung tdm Kiém nghiém thudc,
thiic phdm, my phdm Thita Thién Hué dé phan tich bang
phudng phap tiéu chudn HPLC.

3.2.2. Tinh toan ham lugng cac chat

Ham lugng céc hoat chat trong mot vién:
H(mg/vién)=(M/m)*(C_*100*10*25)/1000=(M,/m)*25*C_ (9)

Trong d6: C_ (ng/ml): ndng do cla tiing chét xc dinh
dudc trong dung dich mau.

m: khoi lugng mau dudc can dem phan tich (mg)

M,: khi lugng trung binh ctia mét vién thudc.

3.2.3. Dinh lugng ddng théi PAR va ASC trong mau thudc

Chung t6i tién hanh xac dinh ham lugng cta PAR va
ASC trong thudc vién sui Effer-Paralmax®C 500/150
dudc san xudt bdi Cong ty C6 phan Dudc phdm BOSTON
Viét Nam, dia chi S6 43 SO 8, KCN Viét Nam - Singapore,
Thuan An, Binh Dudng, Viét Nam véi ham lugng ghi trén
nhan cta PAR la 500mg, ASC la 150mg s6 16: 020122,
ngay san xuat: 12/02/2022, han dung: 12/02/2025, SDK:
VD-34572-20.

Khoi lugng trung binh clia mot vién 1a: M = 2,9569
gam. XU Iy mau nhu quy trinh da trinh bay 6 3.2.1. Can
chinh xac 2,9569 gam bot thudc rdi tién hanh xU ly mau
thanh dung dich mau. Quét pho cua dung dich mau trong
khoang budc séng tif 210 - 290nm véi budc do 1a 0,5nm.
Dung chudng trinh CLS-Excel dé xac dinh ndng do cua
PAR va ASC trong cac dung dich mau. Tinh ham lugng
ctia PAR va ASC trong thudc Effer-Paraimax®C 500/150
theo cong thiic (9). Phd hdp thu clia cac dung dich mau
thudc Effer-Paralmax®C 500/150 6 Hinh 2. Két qua phan
tich thudc Effer-Paraimax®C 500/150 dudc trinh bay &
Bang 2.

Bang 2: Ham lugng cta PAR va ASC
trong thudc vién Effer-Paralmax® C 500/150

PAR ASC
Mau Coe  |Hamligng|  C,g, | Ham ligng
(ng/ml) | (mg/vién) | (ng/ml) | (mg/vién)
T1 20,124 503,10 6,046 151,15
T2 20,795 519,88 5,987 149,68
T3 20,757 518,93 6,100 152,50

PAR ASC
Mau C.,. |Hamlugng| C,, | Ham higng
(ng/ml) | (mg/vién) | (ng/ml) | (mg/vién)
Trung binh | 20,559 513,97 6,044 151,11
Trén nhan 500 150
RE% 2,79 0,74
RSD(%) 1,833 0,935
1/2RSD,, 5,075 6,102

(* Cac gia tri 1/2RSD,, tinh dugdc dua vao nong do trung
binh ctia cac dung dich mau do dudc).

Két qua thu dugc Bang 2 khi dinh Iugng dong thdi PAR
va ASC trong thudc vién sUi Effer-Paraimax® C 150/500
cho thdy phudng phap phan tich ¢ sai s0 ham ludng
thudc xac dinh so vdi nhan RE% < 5% , phu hdp vdi tiéu
chudn dugc dién VN cho phép[10] va RSD% thi nghigém
nhé hon 1/2RSD,, nén phudng phép c6 do Iap lai tot.
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Hinh 2. Phé hap thu phan tii cia cac dung dich chuan PAR, ASC
va dung dich mau thuéc Effer-Paralmax® C 150/500
1. Dung dich chu&n PAR 10pg/ml; 2. Dung dich chudn ASC
10ug/ml; 3. Dung dich méu thudc Effer-Paralmax® C 150/500.

3.3. Chirng minh dg tin ciy ciia quy trinh
phan tich

3.3.1. Do lap lai

Két qua phan tich 6 Bang 2 cho thay phuong phap phan
tich ¢ do 1ap lai tot vdi RSD% cua ca 2 chat xac dinh dudc
< 2,0va < 1/2RSD,.

3.3.2. Do ding

Dudc xac dinh qua do thu hdi va so sanh két qua phén
tich mau Iap lai bdi phuong phap nghién cdu va phudng
phap tiéu chuén HPLC

* D0 thu hoi

Can khoi ludng bot mau bang khdi Iudng trung binh ctia
mét vién thudc. Mau thi nhat khong thém chudn, cac méu
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con lai thém chudn dong thoi ca PAR va ASC véi ludng
thém chuén tang dan. XU Iy cac mau theo quy trinh dudc
mo ta 6 3.2.1 dudc dung dich mau chua thém chuén va
3 dung dich mau thém chuén. Ghi pho cla cac dung dich
chudn PAR 10ug/ml, ASC 10ug/ml, phé clia dung dich
mau khi chua thém chuén SO va cac dung dich mau sau
khi thém chudn 6 ba mdc ky hiéu S1, S2, S3. SU dung
chuong trinh loc CLS-Excel dé tinh toan ndng do cta PAR
va ASC trong cac dung dich mau va dung dich méu da
dudc thém chudn. Pho cla cac dung dich chudn va méu
phan tich thém chuan dudc biéu dién 6 Hinh 3. Nong do
thém chudn, nong do tinh toan dudc clia mau chua va co
thém chudn dudc biéu dién 6 bang 3. Ap dung cong thic
(4) tinh dugc do thu hoi cta ndng do hai chat trong cac
trutng hop thém chudn.

1. PARAD
e i)
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Hinh 3. Phé hap thu ctia cac dung dich chuan va cac dung
dich mau dugc thém chuan
- Céc dung dich chudn
(1). PAR 10,0ug/ml; (2). ASC 10,0ug/mi:
- Dung dich mau va céc dung dich mau dudc thém chudn:
(3). Dung dich mau;

(4). Thém chudn PAR 2,0ug/ml va ASC 0,50ug/ml;
(5). Thém chudn PAR 4,0ug/ml va ASC 1,00ug/ml;

(6). Thém chudn PAR 6,0pg/ml va ASC 1,50ug/ml;

Bang 3: Do thu hdi cta phuong phap
i v6i mau thudc vién Effer-Paralmax® 500/150

* So sdnh két qua phan tich cta phuong phdp nghién
ctiu vdi phudng phap HPLC

Dé tiép tuc danh gia do dung cua phuong phép dang
nghién cuu, ching toi so sanh két qua xac dinh ham Iugng
chat trong mau thudc Effer-Paraimax® 500/150 cla
phudng phap phan tich véi két qua clia phuong phap tiéu
chuén HPLC do Trung tam kiém nghiém thudc, thuc pham,
my phdm Thita Thién Hué phan tich. Ching t6i tién hanh
danh gia két qua phan tich cta hai phudng phap bang
thong ke[11]. Két qua dudc trinh bay 6 Bang 4.

Bang 4: So sanh két qua phan tich xac dinh ham lugng

ctia PAR va ASC trong mau thudc Effer-Paralmax® 500/150
theo phuong phap CLS va phuong phap HPLC

M C ::R REV As(fd REV
A 0 0

hoin g | agmy| (%) |G 09| gmy | (o
SO | 0,000 |20,124 0,000 6,046

S1 2,000 [22,133]100,45| 0,500 6,542 (99,20
S2 | 4,000 |24,119| 99,88 1,000 7,018 (97,20
S3 | 6,000 {26,131 100,12 | 1,500 7,500 [96,93

Tu két qua tinh d6 thu hdi Rev% dudc trinh bay Bang 3,
nhan thay do thu hdi clia phudng phap 1a xap xi 100% doi
vGi c& hai chat. Diéu do khdng dinh phudng phép phan tich
0 do dung t6t.
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H,,; (mg/vién) H,.; (mg/vién)
Phudng phédp | Phuong phdp | Phudng phap| Phuong phdp
CLS HPLC CLS HPLC
503,10 525,70 151,15 150,54
519,88 516,30 149,68 151,26
518,93 525,10 152,50 150,57
H, i = 513,97 H,, = 522,37 H, = 151,11 H,w = 190,79
i, = 1,348 g, = 0,875
t,(0,05; 4) = 2,776 t,(0,05; 4) = 2,776
F..= 3,206 F..= 12,034
F,.=19 F,.=19

Cac két qua thu dudc 6 Bang 4 cho thdy céc gid tri b
déu nho han t, ., , do do két qua phan tich 2 hoat chat
PAR va ASC trong thuéc vién Effer-Paralmax® C 500/150
theo phudng phap nghién ciiu va phudng phap HPLC la
dong nhat vé mat thong ké vdi mic y nghia o = 0.05 va
c6 thé noi rang két qua phan tich cua phudng phap CLS
khong sai khac vdi két qua phan tich theo phudng phap
tiéu chuén HPLC.

IV. KET LUAN

V6i muc tiéu dat ra 1a nghién cliu ap dung phudng phap
quang pho hdp thu phan tii UV-Vis dung phd dung toan
phén két hdp phudng phap binh phudng t6i thiéu co dién
(CLS) dé xac dinh dong thdi ham Iugng Paracetamol va
ASC trong vién sti Effer-Paralmax® 500/150, ching toi
da dat dugdc nhiing két qua nhu sau:

* D3 nghién cliu va Iua chon céac diéu kién thich hdp
dé xac dinh dong thai PAR va ASC trong cac dung dich
hon hgp phong thi nghiém chiia hai chdt PAR va ASC
vdi cac ti 18 ndng do khac nhau cda ching bang phuong
phap quang phd hdp thu phan ti két hgp binh phuong
t6i thiéu co dién (CLS) , cu thé 1a: Chon Dung dich dém
phosphate pH 7 1am dung méi hoa tan; Khodng budc séng



thich hop dé quét phd: tur 210nm dén 290nm véi budc
do 0.5nm. Vi c4c ti Ié ndng do khdo sat khéc nhau cla
PAR va ASC trong dung dich hon hgp cla chiing, cac sai
s0 clia phudng phap nho hon hodc bang 2% véi PAR va
ASC, dong thdi céc gia tri RSD% déu nhd (< 1,7). Do d6
phudng phap dam bao do ding va do 1ap lai.

* D3 xdy dung dudc quy trinh phan tich mau thudc
vién nén chiia PAR va ASC theo phudng phap quang pho
hdp thu phan td UV-Vis dung phé dung toan phan két hop
phudng phap binh phuong t6i thiéu co dién (CLS), dong
thdi chiing minh dd tin cay cla quy trinh phén tich thong
qua phan tich mau thudc Effer-Paralmax® 500/150. Két
qua phan tich ¢6 sai s0 ham ludng thudc xac dinh so véi
nhan RE% < 5%, phu hgp vdi tiéu chudn cho phép va RSD
thi nghiém nho hon 1/2RSD,, nén phudng phap c6 do Iap
lai t6t. So sanh két qua xac dinh ham lugng cua PAR va
ASC trong Effer-Paralmax® 500/150 dudc phan tich bang
phudng phap nghién ctu va phudng phap tiéu chuan HPLC
cho thay két qua phan tich clia hai phuong phép la dong
nhét ¢ muic y nghia a = 0,05.
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PANH GIA KHA NANG HAP PHU CHAT MAU CONGO RED
CUA VAT LIEU Fe,0 /CHITOSAN

SUMMARY:

DANG THI THANH NHAN, HOANG THI TRANG
Khoa Hda hoc, Trudng Dai hoc Su pham, Dai hoc Hué

EVALUATING CONGO RED ADSORPTION CAPACITY
OF FE,O,/CHITOSAN MATERIAL
In this study, Fe,O /chitosan composite was synthesized by simple hydrothermal process and
investigated the ability in adsorbing Congo Red dye. The as-prepared Fe,O /chitosan beads
were characterized by, X-ray diffraction (XRD), Scanning Electron Microscopy (SEM) and
Thermogravimetric Analysis (TGA) methods. The results showed that the Fe,O /chitosan spheres
have a microporous fiber structure made of chitosan polymer and Fe O, nanoparticles attached to

the polymer fibers. Fe O, exists in the form of a-Fe,

O, with relatively high crystallinity. The factors

affecting the adsorption process were evaluated including time, weight of adsorbent and various
concerntrations of Congo Red solutions. The reusability of Fe,O /chitosan showed the little change
in adsorption capacity afier 5 times. Fe,O /chitosan material is highly durable, easy to reuse and has
potential for application as an organic dye adsorbent.

Keywords: Fe,O,, chitosan, congo red, adsorption.

I. PAT VAN DE

Ngay nay, viéc kiém sodt 6 nhiém nudc ngay cang trd
nén quan trong do tinh trang 6 nhiém mai trudng ngay
cang gia tang va nguon tai nguyén nudc ngay cang suy
giam. Viéc loai bo cac kim loai nang va thuéc nhuom, dac
biét co &nh hudng dén siic khoe con ngudi, ra khoi nudc
thai cong nghiép la rat cap thiét[1]. Nhiéu phudng phap
da dudc dung trong xu Iy nudc thai bao gdm oxy hoa hoa
hoc, hap phuy, siéu loc, két tua héa hoc, oxy héa sinh hoc.
Trong do, hap phu 1a ky thuét dudc st dung rong réi dé xu
ly nudc thai va vt liéu hap phu ngay cang dudc quan tam
nghién ctiu va phat trién[2].

Coéng ngh€ nano dudc danh gia la mot trong nhiing ky
thuat tién tién nhat dé tong hop céc loai vat ligu. Theo do,
nanocomposite dufa trén polymer sinh hoc dugc xem nhu
[a m6t chat hap phu thu hat dude nhiéu su cha y nhd co
khd néng tudng thich sinh hoc, kha nang phan hiy sinh
hoc va khong doc hai. Trong s6 do, chitosan (CTS) la
mot trong nhitng polymer sinh hoc tu nhién tiém nang,
¢6 ngudn goc tii chitin va dudc diéu ché bang phan ting
deacetyl hoa chitin[3]. Tuy nhién, polymer sinh hoc noi

chung va CTS ndi riéng c6 mat s6 nhugc diém nhu do
bén cad hoc khong cao, do hoa tan trong nudc kém va it co
kha nang tai st dung. Dé khac phuc nhiing nhugc diém nay,
cac hat nano oxide kim loai da dudc nghién ciu dua vao nén
polymer sinh hoc[4]. Oxide kim loai la dang vat liéu dudc
nhiéu nghién ctu hudng dén va dudc xem la chat hap phu
higu qud. CTS bién tinh bang s&t oxide ngay cang thu hut
dugc nhigu sy chu y frong nhiing nam gan day. Mot s6 cong
trinh da nghién ctiu t6ng hap vat liéu nanocomposite st oxide
trén nén CTS nhu composite Fe 0,/chitosan(3],[5-6], phtic
Fe(l)-CTS[7-8], nanocomposite fim Ti0,/Fe,0,/CTS[9]. Cac
vat lieu nay dudc danh gia a co kha nang hap phu tot cac ion
kim loai va chat mau hiu cd véi kha nang tai ché cao, than
thién vdi mai trudng.

Trong nghlen cliu nay chiing t6i st dung phuong phap
thuy nhiét don glan dé tong hap nanocomposite Fe,0,/GTS
dang hat cau xop Vat liéu dudc khao sat cac yéu to anh
huéng dén kha nang hap phu chat mau Congo Red (CR)
nhu thai gian, khdi lugng vat liéu, nong do dung dich chat
mau ciing nhu danh gia kha nang tai st dung.

II. THUC NGHIEM

2.1. Héa chit
CTS dudc diéu ché tir vo cua co do deacetyl DDA >
90% theo quy trinh[10]. Ferric chloride FeCl, (ti Sigma
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Aldrich, Hoa Ky), sodium hydroxide, hydrochloric acid,
ammonia hydroxide va cac chat mau Congo Red (CR) tu

Xilong Scientific, Trung Qudc.



2.2. Ton hop vat liéu Fe O /CTS

Quy trinh diéu che vat liéu Fe 03/01‘8 dugc tién hanh dya
trén tai ligu[11]. Tién hanh hoa tan 1,959 CTS trong 100ml
dung dich FeCl, 0,15 M. Sau do, nho tiing giot dung dich gel
FeCl/CTS vao blnh chtia 200ml dung dich NaOH 0,1 M dong
thdi khudy nhe va sau do dé yén trong 4-6 gid thu dudc cac
hat cdu gel Fe(OH),/CTS. Tién hanh thiy nhiét Fe(OH),/CTS
trong dung dich NH, 5% & nhiét do 160°C trong 6 gid thu
dudc san pham 1a cac hat geI céu Fe,0,/CTS mau nau do.
Sdy dong kho cac hat geI cau Fe,0 CT ¢ -20°C trong 24
gid thu dudgc cac hat cau xop Fe 03/ TS.

2.3. Phuwong phap dac trung

Mau vat liéu dudc dac trUng bang cac phuong phap:
Gian do nhiéu xa tia X (XRD) dudc ghi trén may Advance
Bruker D8 X-ray diffractometer, st dung nguon biic xa
CuKa vGi budc song 1,5406 A, goc quét 260 thay doi tu
10 dén 80°. Hinh thai cua vat Ileu dudc quan sat trén kinh
hién vi dién ti quét (SEM). Anh SEM dudc ghi trén may
Jeol JSM-6490LV 6 cac do phan giai khac nhau. Phan tich
nhiét trong Iugng (TGA) dudc thuc hién trén thiét bi Labsys
TG/DSC-SETARAM thermogravimetric analyzer: gia nhiét
5-10 mg mau vat liéu trong khong khi tif nhiét do phong
dén 900°C vdi toc do 20°C/phdt.

2.4. Panh gia kha nang hap phu chat mau
CR cua vat liéu Fe2O3/CTS

2.4.1. Khao sat thdi gian hap phu cén bang

Tién hanh khuay 0,159 vat liéu Fe,0,/CTS trong 100ml
dung dich chat mau CR ndng do 20mg/| Trich |4y dung
dich chat mau sau cac khoang thdi gian 10, 20, 30, 40,
50, 60 va 70 phat, ly tdm tach vét liéu ra khéi dung dich
va do UV-vis.

2.4.2. Anh huéng cta lugng chat hap phu (khéi lugng
vat liéu)

- Céc khdi ludng Fe,0,/CTS dudc tién hanh khéo sat
bao gom: 0,05; 0,10; 015v3020g

- Tién hanh khudy céc lugng vat liéu Fe,0,/CTS khac
nhau trong 100ml dung dich CR ndng do 20mg/I. Trich lay
dung dich chat mau sau cac khoang thdi gian 10, 20, 30,
40, 50 va 60 phdt, ly tam tach vat liéu ra khoi dung dich
va do UV-vis.

2.4.3. Anh huéng ciia ndng do chat mau

- Cac nong do dung dich CR dudc khao sat: 10, 15 va
20mg/l.

- Tién hanh thi nghiém vai 0,10 gam mau vat liéu trong
cac dung dich CR & cac ndng do khao sat. Trich 1ay mau
dung dich va do UV-vis sau cac khoang thdi gian 10, 20,
30, 40, 50 va 60 phdt.

Cac mau dung dich CR dudc do bang phudng phap quang
pho hap thu phan tl UV-vis (T-80 UV-Vis Spectrophotometer)
tai budc song A, = 498nm.

Hiéu sudt (H%) va dung lugng hép phu (q) chét mau
cla vat liéu Fe,0,/CTS dugc tinh theo cac phudng trinh
(1) va (2):

4 - LS 1

g @

Trong do:

C,, C: nong do cua dung dich chat mau ban dau va tai
thai dlem t (ma/l)

m: Khai lugng chat hap phu (vét liéu) (g)

V: Thé tich dung dich chat mau (L)

1. KET QUA VA THAO LUAN

3.1. Tong hgp va dic trung vatli¢u Fe,O,/
CTS

Vat lieu Fe,0,/CTS dudc tong hgp theo quy trinh muc
2.2. Vat liéu Fe ,0./CTS sau khi sdy ¢ dang hinh cau, mau
nau do. Vat Ileu dugc ddc trung bdi cac phudng phap XRD,
TGA va SEM.

Gian d6 XRD cua vét liéu Fe,0./CTS (Hinh 1a) xut hign
cac peak tinh thé tai cac goc nhiéu xa 20 24,3°; 33,3°;
35,8°; 41,1°; 49,5°; 54,1°; 62,5° va 64,2° tudng Ung Vi
cac mat phén xa (012), (104), (110), (113), (024), (116),
(214) va (030). Day la cac peak tinh thé dac trung cho
cdu truc cla o-Fe,0, phu hgp vdi dii lieu JCPDS Card,
No. 33-0664 vGia = b = 5.038 A°, ¢ = 13.772 A°[12].
Céc peak tinh thé co cuong do 16n va sic nhon, chiing to
cac hat nano Fe,0, mic do tinh thé cao. Kich thudc hat
tinh thé nano Fe, 0 trong hat céu Fe,0,/CTS dudc tinh theo
phudng trinh Sherrer dua trén peak (104) co gia tri trung
binh 1a 30nm.

Hinh 1. (a) Gian dé XRD; (b) Gian dd TGA

va (c,d) Anh SEM ctia vat liéu Fe203/CTS
Hinh 1b trinh bay gian d6 TGA cla vat liéu CTS va
Fe,0,/CTS. Két qué cho thdy hinh dang gian d6 TGA cla
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hai mau vat liu la tuong tu nhau va Fe, 0, chiém 29% trong
mau vt liéu Fe OS/CTS Mat khéc, nhlet do phéan huy hoan
toan CTS trong mau vét liu Fe,0,/CTS la 700°C va mau
CTS la 750°C. Sy khéc biét nay chiing t6 da c6 su tuong
tac gilta Fe,0, v6i mang polymer trong mang CTS dan dén
CTS trong vat ligu Fe,0,/CTS ¢ d bén nhiét thap hon so
vGi CTS ban déu. Anh SEM cla vat liéu Fe ,0,/CTS (Hinh
1c,d) quan. sat thay hinh thai sgi polymer cua CTS va céc
hat tinh thé Fe,0, trén sgi CTS. Vat liéu co cau tric xop,
kich thuidc c4c 16 rong kha I6n, khoang tii 1-10pum.

3.2. Panh gia kha niang hép phu chit mau
CR cia vat li¢u Fe,O,/CTS

3.2.1. Thdl gian hap phu

Kha néng hdp phu chat mau CR cua vat ligu Fe,0,/CTS
trong cac khoang thdi gian khac nhau dugc thé hién @
Bang 1, Hinh 2 va Hinh 3.

Bang 1. Hiéu suat va dung lugng hap phu chat mau CR

ctia Fe,0,/CTS theo thoi gian

t (phat) A C, (mg/l) H(%) | q,(mg/q)
0 0,533 20,23 0,0 0,0
10 0,417 15,77 22,1 3.0
20 0,353 13,30 34,2 4,6
30 0,285 10,69 47,2 6,4
40 0,105 3,77 81,4 11,0
50 0,056 1,88 90,7 12,2
60 0,009 0,07 99,6 13,4
70 0,008 0,03 99,8 13,5

Két qua 6 Bang 1, Hinh 2 va Hinh 3 cho thay hiéu suat hdp phu

3.2.2. Anh huéng ciia khdi lugng vat liéu

D& khao st anh huding ctia khéi ludng vat liéu, chung toi
da thuic hién véi cac khdi ludng Fe,0,/CTS a 0,05; 0,10; 0,15
va 0,20g vGi 100ml dung dich CR 20mg/l trong thai gian 1
gid. Két qua dugc trinh bay ¢ Bang 2, Hinh 4 va Hinh 5.
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Hinh 4. Dé thj biéu dién,su phu thudc cta hiéu suat hap phu
theo cac khai lugng vat liéu khao sat
Két qua & Hinh 4 cho thay hiéu suét hap phu sau 60
phut cua cac lugng vat liéu khao sat co su khac nhau. Khi
khéi lugng vat ligu tang tir 0,05 - 0,15g thi hiéu sudt hap
phuy ciing tang dan tii 48,9 - 99,6%. Tuy nhién, khi ting
khoi Iudng vat liéu 1én 0,209 thi hiéu suat hdp phu tang lén
khong dang ké, dat gia tri 1a 99,8%. Ngudc lai, khi tang
khéi luong vat liéu thi dung lugng hap phu sau 60 phat co
su giam xudng. Dung Iudng hap phu tudng ting véi cac
khoi lugng vét liéu khao sét 0,05; 0,10; 0,15 va 0,20g lan
lugt 12 19,8; 16,8; 13,4 va 10,1mg/q.

va dung lugng hdp phu chat mau CR cla vat lidu tng dan
trong khoang thai gian tir 10 - 60 phtt va sau do thi tang thém
khong dang ké. Hiéu sudt hap phu sau 60 phat dat 99,6% va
dung lugng hap phu dat 13,4mg/g. Nhu vay sau 60 phit, qua
trinh hap phu dat trang thai can béng. Do d6 chuing toi ILia chon

thdi gian hap phu 1a 60 phut cho céc thi nghiém tiép theo.
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Hinh 2. Dd thi biéu dlen st phu thudc cta hiéu suat hap phu theo thdi gian
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Hinh 3. D4 thi biéu dién su phu thudc ciia dung ugng hap phu theo thi gian
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Hinh 5. Do thi biéu dién su phu thudc cia dung lugng hap phu
theo khoi lugng vt liéu

3.2.3. Anh huéng ciia ndng do chat mau

Dé khao sat anh hudng ctia ndng do chat mau dén qua
trinh hdp phu, ching t6i da tién hanh thi nghiém ha'p phu
0,10g vat ligu Fe,0,/CTS vdi 100ml dung dich CR g céac
nong do 10, 15 va 20mg/| trong thdi gian 1 gid. Két qua
dudc trinh bay ¢ Bang 3, Hinh 6 va Hinh 7.
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Hinh 6. Do thi biéu dién su phu thudc ctia hiéu suat hap phu

vao nong do chat mau



Két qua 6 Hinh 6 cho thay doi vdi dung dich CR ndng
do 10mg/I hiéu sudt hdp phu tang nhanh sau 10 phit va
dat gia tri 54,7%, sau 40 phat thi hiéu sudt hap phu dat

93,6% va sau 60 phit, qua trinh hdp phu gan nhu diénra | Thoi 0,05 g vat ligu 0,10 g vat ligu

hoan toan vdi hiéu suat hép phu la 99,8%. Khi nong do | 91an | | G eyl @ g | C |y @
dung dich CR tang 1&n 15 va 20mg/! thi hiéu suat hap phy  |[(PRGY| ™ |(mg/) (mg/g) "2 |(mg/)|” """ (mg/g)
tdng dan theo thdi gian va dat gia tri tudng ting la 84,8 va 0 |0,533|20,2| 00 | 0,0 |0,533]20,2| 0,0/ 0,0
82,9%. Nhui vay hiéu suét hp phu giam khi tang nong @0 | 10 [0,472] 17,9 [ 11,6 | 4,7 [0,449] 17,0 [ 16,0] 3,2
dung dich chat mau CR. 20 [0,444] 16,8 [ 16,9 6,8 [0,392] 14,8 [26,8| 5.4
Moo > 30 | 0,41]155 (234 95 |0,295| 11,1 |45,3| 9,2

E": il . 40 |0,377| 14,2 | 29,7 | 12,0 {0,206 7,7 |62,2| 12,6

Eu{ B 50 (0,339| 12,8 | 36,9 | 14,9 |0,135| 4,9 [ 75,7 | 15,3

e 3 L 60 0,276] 10,3 | 48,9 19,8 [0,097| 35 [829] 16,8

E Y L Thoi 0,15 g vat ligu 0,20 g vat ligu

E o " gian A ca H % q 4 c4 H % q
3 “T:-:q R (phat)| s [(mg/l) (%) (mg/g) *" |(mg/l) (°)(mgig_)

il 0 (0533|202 00| 00 |0,533|20,2| 0,0 0,0

Hinh 7. D6 thi biéu dién sy phu thudc 10 [0,417| 158 [ 22,1 | 3,0 |0,403| 15,2 |24,7| 2,5

ctia dung lugng hap phu vao nong do chat mau 20 (0,353| 13,3 |34,2| 4,6 | 0,27 | 10,1 [50,0| 5,1

K&t qua & Hinh 7 cho thdy dung Iudng hdp phu sau 60 | 30 |0,285| 107 |472| 64 | 0,16 | 59 |709] 7.2
phut tang I1n khi tang nong do dung dich CR. Dung lugng 40 10,105| 3,8 |81,4]11,010,094) 33 [835] 8,4
hdp phu tuong ting v6i cac nong do khao sat 10, 15va | 50 |0,056| 1,9 [90,7 [ 12,2 [0,017| 0,4 |98,1]| 9,9
20mg/! 1an lugt 12 10,1; 12,8 va 16,8mg/g. 60 (0,009| 0,07 [99,6 | 13,4 (0,008| 0,03 {99,8| 10,1

Bang 2. Kha nang hap phu chat mau CR cua Fe,0,/CTS
@ cac khoi lugng vt liéu khac nhau

Bang 3. Kha nang hap phu chat mau CR cta Fe,0,/CTS ddi véi cac dung dich CR c6 ndng do khac nhau

bang ethanol 5-6 1an, sau do tién hanh sdy dong kho

Thai Dung dich CR 20mg/I Dung dich CR 15mg/I Dung dich CR 10mg/I
gian C
(ohat) | A |Co(mo/)| H %) a(mo/g)| A, |t | HO) |a(mo/g)| A, G, (mo/)| H (%) | q(mo/g)
0 0,533 | 20,23 0,0 0,0 0,401 | 1515 0,0 0,0 0,272 10,19 0,0 0,0
10 0,449 | 17,00 16,0 3,2 0,371 | 14,00 7,6 1,2 0,127 4,61 54,7 5,6
20 0,392 | 14,80 26,8 5,4 0,347 | 13,07 13,7 2,1 0,065 2,23 78,1 8,0
30 0,295 | 11,07 45,3 9,2 0,287 | 10,77 28,9 4.4 0,039 1,23 88,0 9,0
40 0,206 7,65 62,2 12,6 0,198 7,34 51,5 7,8 0,024 0,65 93,6 9,5
50 0,135 4,92 75,7 15,3 0,102 3,65 75,9 11,5 0,018 0,42 95,9 9,8
60 0,097 3,46 82,9 16,8 0,067 2,30 84,8 12,8 0,009 0,07 99,3 10,1
i ,_.1I:l]-lui;'.s:';‘. Hi'-ﬁ- UT]"M- % ﬂﬂ..
Kha nédng tai st dung cta vét liéu sau khi da hap phu £
dudc xem la mot trong nhiing yéu t6 quan trong dé ting [ oot
dung trong thuc té. Vat liéu Fe,0,/CTS ciing da dudc g 1
nghién clu kha nang tai st dung sau 5 lan. Tién hanh =
hap phu 100ml dung dich CR 20mg/! véi 0,15g vét liéu E -1
Fe,0,/CTS. Sau khi hdp phu CR, vét liéu dudc riia giai E 2
i |h1_- L L 3 I.h!.-

chan khong & -20°C trong 12 gid. Tiép tuc qua trinh
hap phu CR vdi vat liéu FeQOQ/CTS, da dudc rla gidi va
qua trinh ndy dudc ldp lai 5 1an, két qua dudc trinh bay
¢ Hinh 8.

T T T

Lin sl dung
Hinh 8. Hiéu suat hap phu CR Ién vat liéu Fe,0,/CTS
qua céc lan tai st dung
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Két qua cho thay, hiéu sudt hdp phu qua cac lan tai su
dung la kha cao, giam nhe tii 99,6% & lan 1 xudng 98,2%
G lan 2; 97,3%; 95,8% va 93,4% tudng tng G cac lan tai
sli dung tiép theo, tii lan thii 3 - 5. Két qua trén cho thay
vat lieu Fe,0,/CTS qua nam 1an hdp phu thay doi rat it kha
nang hap phu CR. Diéu nay chUng t6, vat liéu Fe OB/CTS
cO d6 bén cao, tai st dung t6t va co tiém nang trong ting
dung lam vét liéu hdp phu phadm nhudém hiiu ca.

IV. KET LUAN

Vat liéu Fe 03/ch|tosan da dudc tong hgp thanh céng
bang phudng phap thlly nhiégt. Két qua ddc trung vat liu
cho thdy céc hat ciu Fe ,0,/chitosan co c4u trac rong dudc
tao thanh béi cac sgi polymer chitosan. Cac hat nano
Fe,0, ton tai 6 dang o-Fe,0,, c6 tinh thé cao va phén b
trén bé mat sgi chitosan. Vat ligu Fe ,04/chitosan co kha
nang héap phu Congo Red vdi hiéu suat va dung Iu0ng hap
phu 16n. Cac yéu t6 anh hudng dén qué trinh hap phu da
dugc khao sat bao gom thdi gian, khoi luong vat liu va
nong do chat mau. Két qua danh gi kha néng tai s dung
cho thdy vat liéu Fe Oa/chltosan co hiéu sudt tai st dung
cao valavatliéu tlem nang trong (ing dung xd ly dung dich
chat mau hdu ca.
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NGHIEN CUU GI-]E TAO HE VAT LIEU NANOCOMPOSITE NIO/CHITOSAN 9
SU' DUNG DICH CHIET VO MANG CUT UNG DUNG LAM VAT LIEU KHANG KHUAN

LE THU THUY', PHAM HA NGAN', BOI TIEN TRINH', NGUYEN THANH TRUNG',

SUMMARY:

V0 THI MINH CHAU?, NGUYEN THI HUONG?

1. Trudng Dai hoc Tai nguyén va Mdi trudng Ha Ni

2. Trung tdm Nhiét ddi Viet Nga, chi nhanh phia Nam
3. Vién Khoa hoc va Cdng ngh# Quan su

RESEARCH ON NANOCOMPOSITE NiO/CHITOSAN SYSTEMS USING EXTRACT
FROM GARCINIA MANGOSTANA L. FOR EVALUATE ANTIBACTERIAL ABILITY

Research on manufacturing NiO/Chitosan nanocomposite material systems extracted from
mangosteen peel for antibacterial material is a new direction. With the goal of manufacturing
NiO/Chitosan nanocomposite system, evaluating the antibacterial ability and determining the
minimum inhibitory concentration (MIC). The results are shown on the SEM, TEM, IR creating
NiO/Chitosan nanocomposite systems. These systems were tested against betterial along with gram-
positive (Bacillus subtilise), gram-negative (Escherichia coli) bacteria and determined the minimum

inhibitory concentration (MIC) are both 0.5mg/ml.

Keywords: Nanocomposite NiO/Chitosan, chitosan, nanocomposite, MIC.

I. PAT VAN DE

Coéng nghé nano 1a mét trong nhiing linh vic khoa hoc
dudc quan tam nghién clu trong nhiing ndm géan day do
higu tng bé mat gay ra bdi kich thudc nho cla ching.
Nghién cliu tong hdp cac hat nano kim loai nham kham
phd cdc tinh chét cling nhu kha nang ting dung cla chiing
trong nhiéu linh vuc nhu: dién td, xdc tac va y sinh hoc. ..
cac kim loai quy nhu bach kim, vang va bac thudng dudc
(ing dung kha hiéu qua trong cac linh vuc néu trén[4, 5].
Tuy nhién, do gia thanh cao nén viéc san xuat ching véi
s0 ludng I6n, dé Gng dung rong rai la kém kha thi. Nham
giai quyét van dé do, niken nano dudc xem la lua chon i
tu do gia thanh ré, kha nang dan dién, nhiét, quang hoc,
hoat tinh xdc tac va khang khudn tuong di t6t,... so vdi
cac vat liéu nano kim loai khéc, viéc tong hdp niken nano
(NiO) lai la chat kho bi oxi hoa, ré tién han bac nén viéc st
dung NiO hién dang la hudng quan tam.

Co rat nhiéu phudng phap khac nhau dé tong hap cac
hat nano niken trong dé sti dung dich chiét xuat thuc vat
(v qua mang cut..) déng mot vai trd quan trong bdi it ton
kém, than thién véi mai trudng, han ché gy ra cac tac hai
khong mong mudn khi ting dung va khong lién quan dén

chat doc hai, day la phuong phap téng hop dudc cac hat
nano sach, an toan[3].

Chitosan (CS) 1a mot polymer sinh hoc, 1a mét chat
tao mang sinh hoc dudc ché tao tUi qua trinh dé axetyl
hoa chitin bang kiém dac, dudc tao thanh tii cac phan ti
glucosamine. Chitosan ¢6 kha nang phan hdy sinh hoc, ré
tién, khong gay doc moi trudng, c6 hoat tinh khang khudn,
khang ndm, kha nang 6n dinh kich thudc hat va han ché
qua trinh oxy héa. Han niia, chitosan da ndi 1&n nhu mot
chat khang khudn va khang vi-rat do mang dién tich duong
gitip n6 bam dinh vao cac bé mat tich dién 4m va tudng tac
véi cac polyanion dé tao thanh céu truc gel[1].

Cac dich chiét xuat tif thuic vét co chida cac nhom chat
polysacarit, hgp chat polyphenol, polyancol, vitamin, acid
amin, alkaloids, terpenoids dugc tiét ra tii cay[2, 3]. V6 qua
mang cut lam ngudn nguyén liéu dé thu dudc dich chiét
ting dung trong qua trinh tdng hgp nano NiO, dich chiét sé
dugdc lam tac nhan phan (ing[3]. Cay mang cut c6 tén khoa
hoc la Garcinia mangostana L., dudc trong nhiéu @ céc tinh
mién Dong Nam Bg va dong bang song Cliu Long. Thanh
phan chinh clia v da dudc xac dinh 1a mét loat xanthon ma
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nhiing chat chinh la mangostin, a-mangostin, b-mangostin,
g-mangostin, cac isomangostin, normangostin, bén canh
trioxyxanthon, pyranoxanthon, dihydroxy methyl butenyl
xanthon, trihydroxy methyl butenyl xanthon, pyrano
xanthenon, polyancol...[3], ddc biét Ia polyancol c6 kha
nang tao chat két dinh trong qua trinh tao vat liéu. Chiing

cho phép tng hap dudc cac vat liéu véi quy mo I6n va han
ché cac tap chat hoa hoc.

Muc tiéu clia nghién ctu nay la tong hop nanocomposit
NiO/Chitosan va danh gia dac trung cau tric clia hé va danh
gia kha nang khang khuan, ndng do tc ché t6i thiéu (MIC) doi
vGi vi khudn gram am (E.Coli), gram dudng (Bacillus subtilis).

II. THU'C NGHIEM

2.1. Hoa chét va thiét bj

Hoé chat: Niken nitrat hexahydrat Ni(NO,),.6H,0, acid
acetic, ethanol.

Dung dich amoni hydroxit (NH,OH) 25-28%. Dung dich
chitosan 1%: 0,5g chitosan dugc phan tan trong 50ml
dung dich acid acetic 1N va siéu am trong 15 phat.

Cac chang vi sinh vat nghién cdu khao sat: gram am (E.
coli ATCC 25922), gram dudng (Bacillus subtilis ATCC 9/58).

Cac hoa chét st dung trong nghién ciiu danh gia kha
nang khang khudn cua vat liéu: méi trudng lam giau co
chiia céc dinh dudng va mét s6 mudi khoang da dudc su
dung dé nudi cdy vi sinh.

Dich chiét vo qua mang cut dudc chudn bi theo quy trinh
sau: VO qua mang cut (Garcinia mangostana L.) dugc ria
sach bang nudc khi ion, sdy khd @ nhiét d6 60°C trong chan
khong, cat nho, can 30g vo khd vao binh chiét va thém 300mi
etanol/nudc (1:1, v/v), dich chiét thu dudc sau thdi gian chiét
60 pht dugc lam lanh, loc va bao quan 6 8 - 10°C.

Thiét bi ding trong ché tao vat ligu: thiét bi siéu &m dau
do Sonics & materials - VCX500; 500W, 20kHz, bép khudy
tif gia nhiét, may do pH, tu sdy, cac dung cu thuy tinh dung
dé thuc hién phan ting Thiét bi dung trong danh gia dac
trung cdu truc cda vt liéu.

Thiét bi dung trong danh gia dac trung cdu tric cla vat
ligu: may do nhiéu xa tia X (PANalytical), thiét bi do phd
hdng ngoai FTIR (Bruker), kinh vién vi dién t( quét.

2.2.Ché tao hé nanocomposit NiQ/Chitosan

Budc 1: Qua trinh tng hgp nano NiO[4]

Ly 50ml Nikel (Il) nitrate hexahydratg (Ni(NO,),.6H,0)
0,1M dudgc hoa tan bang nudc deion, bd sung 50ml dich
chiét ti' vo qua mang cut trong diéu kién pH 8 + 9 bang
dung dich NH, 25-28%.

Khudy 15 phat, sau do tiép tuc dugc siéu &m (50W, 20kHz)
trong 1 gi6. HOn hop dudc li tdm 20 phat véi toc d6 7000
vong/phtt, thu dugc san pham la chét rdn dang keo, san
phdm tiép tuc dudc rdia lai 2-3 lan bang nudc cét khi pH dich
sau li tam dat trung tinh. Sdy 100°C trong 2 gid, cudi cung
nung san pham thu dugc nano NiO tai 450°C trong 4 gid.

Budc 2: Ché tao hé nanocomposite NiO/Chitosan[5].

Chuén bi dung dich chitosan: Can 0,5g chitosan hoa
tan vao 50ml acetic acid 1M, hon hdp dudc hoa tan trong
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6 gid bang may khudy tui thu dudc dung dich 1% chitosan/
acid acetic[9].

Téng hop hé nano composite NiO/Chitosan: BS sung
2,5g nano NiO dudc téng hop dudc vao dung dich chitosan
G cac nong do khao sat khac nhau. HOn hop tiép tuc dudc
siéu am 30 phdt 6 60°C. San pham cudi thu dudc dudc
lam kho trén dia Petri thuy tinh 6 60°C trong 24 gid.

2.3. Danh gia kha nang khang khuin ciia
vat liéu

- Chudn bj dia thach dinh duéng: Dia thach dinh dugng
dudc chudn bi bing cach st dung 37,0gam méi trudng
thach dinh dudng dudc hoa tan trong 1.000ml nudc cét,
va sau d6 hap & nhigt do 121°C trong 20 phut.

- M6i tridng thach dinh dudng dugdc do vao cac dia
Petri vo trung, dé dong dic, dung dé nudi cdy cac ching
vi khudn va danh gia kha ning séng s6t cla vi sinh vat
bam dinh trén méu:

+ Rac mau vat ligu thit nghiém NiO/Chitosan va mau
vat liéu so sanh Chitosan Ién trén céc dia petri cd chiia moi
trudng dinh dudng, qua do danh gia kha nang song sot clia
vi sinh vat thtf nghiém sau 72 gio quan sét.

+ Phudng phap thd nghiém: cho mét lugng mau kiém
tra vao cac ong ependof. Hit huyén phi vi sinh vat vao
cac 6ng ependof ¢6 chifa mau thi va lac déu trong vong
20 pht, sau d6 hat 1 lugng nho dich vi sinh vat trai déu
Ién céc dia petri cO chiia méi trudng dé danh gia kha nang
diét vi sinh vat cia mau thii. Cac méu dugc U trong ti dm
37°C trong vong 24 gid dén 72 gio[8].

- Thii nghiém xac dinh dudng kinh vong khang khudn:

+ Hoa tan trong 1ml dimethyl sulfoxide 10%) dé thu
dugc dung dich 200p.g/ml.

+ S( dung mot 16 khoan bang nut chai bang thép vo
triing, cac giéng c6 dudng kinh 5+ 1Tmm dudc tao ra trong
moi dia Petri trong diéu kién vo tring.

+ Sau dd, 100ul CS hoac NiO/CS dudc phan tan trong
dung dich dimethyl sulfoxide 10% va 100ul khang sinh tiéu
chudn Ampicillin (1mg/ml) dudc st dung lam chat chuan
dugc dua vao céc giéng.

+ Céc dia dudc 4 6 37°C trong 24 gid. Sau thdi gian
bénh, viing tc ché xung quanh giéng dudc do bang thudc

cap Vernier hinh hoc.



2.4. Xac dinh nf‘)ng do tre ché tbi thiéu
(MIC) cua vat liéu NiO/CS

Nong do tic ché t6i thiéu (MIC) cla vat liéu NiO/CS
dudc tién hanh véi 02 loai vi khudn gram am (E. coli ATCC
25922), gram duong (Bacillus subtilis ATCC 9/58) bang
phuadng phap khuéch tan dia[7, 8].

Mau vat liéu nghién ctu NiO/CS dudc thém vao huyén
phii thach véi nong do (3; 2; 1; 0,5; 0,4 va 0,3mg/ml)
va lam lanh cho dén khi tao thanh gel. Cac dia dudc 0 &
37°C/24 gio[7]. Sau d6, MIC cuia NiO/CS dugc xac dinh
bang mét thudng va MIC 1a ndng do NiO/CS thap nhat tic
ché hoan toan sy phét trién nhin thdy dudc(7, 8].

I1I. KET QUA VA THAO LUAN

3.1. Két qua danh gia hinh thai hoc bé
mat cua cac hat nano NiO tong hop dwgce &

cac hé dung moi chiét

Vat liéu nano NiO t6ng hap dudgc khi st dung hé dung
moi chiét H,0:ethanol véi ty 18 1:1 cho thdy vat liéu thu
dugc co kICh thudc hat nho, cac hat nano NiO thu dugc khi
sli dung hé dung moi chiét 1:1 (Hinh 3.1).

Hinh 3.1. Két qua khao sat hinh thai hoc ciia nano Ni0 tang hop
dugc bang phudng phap dong két tua 6 hé dung mai chiét
H,0:ethanol véi ty I& 1:1.

Cac hat nano NiO c6 hinh thai bé mat rd rang, cd ban
dang cau, su phan bd hat nano NiO dong déu, cac hat Ni0
thu dugc chua thé hién rd dudc ranh gidi hat thong qua
chup anh SEM. Khi nung cac hat NiO/CS ¢ nhiét do nung
450°C trong 4 gid, két qua dudc thé hién trén Hinh 3.2.

Hinh 3.2. Anh SEM ctia nano NiO/CS d nhiét do nung 4500C, 4h

Vt liéu nano NiO tong hgp dudc khi nung véi thdi gian
la 4 gid cho thdy, cac hat nano NiO thu dudc khi sti dung
thdi gian nung 1a 4 gid cho su phéan bd hat nano NiO dong
déu kich thudc hat.

3.2. Panh gia tinh chét cAu tric dac trung
cia hé nano nanocomposite NiQ/chitosan

Sau khi khdo sat anh hudng cla ty 1& ham ludng
chitosan, danh gia déc trung cdu tric cta hé vat liéu NiQ/
CS (10%) bang céac phudng phap phén tich cong cu gom:
FT- IR, TEM.

22

Ket qué phan tich phd IR tai Hinh 3.3 cho thdy, vdi ca
hai mau nghién ctu c6 su xudt hién cta cac dinh hdp phu
khoang 3.364cm' va 3.458cm, tudng tng véi nhém OH
va dao dong kéo gian cla nhom tu do -NH,. Pic tai sO
song 1.643cm 1a dao dong cua lién két nhom H-0 cla
cac phan ti nudc hap phu vat ly trén bé mat vat liéu, dinh
6 1.091cm cho biét dao dong kéo dai cta C - O - C trong
dudng tron glucoza.
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Hinh 3.3. Pho FT-IR chitosan (a) va mau Ni0/CS (b)

Phé FTIR cta NiO/CS (Hinh 3.3.b) cho thdy céc pic
déc trung cla chitosan 1an lugt tai cac so s()ng 1.598 va
1.384cm-, tudng Ging véi dao dong uon clia N-H trong
NH,. Ngoai ra, tai Hinh 3.2.b da xudt hién cac pic dac trung
cho lién két Ni-O trong NiO tai cac s6 song 586cm-", diéu
d6 cho thay su c6 mat ctia cac thanh phan NiO va chltosan
trong hé vat liu nanocomposite ché tao dugc.

D& nghién cliu so sanh, danh gid véi két qua xac dinh
phan bd ¢d hat cua hé dé tai da tién hanh chup anh TEM,
diéu nay dugc thé hién trén Hinh 3.4.

Hinh 3.4. Anh TEM cia mau NiO/CS (10%)
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Vay da khéng dinh cac hat Nanqcomposit NiO hinh cau
dudc phan b trén nén chitosan nam trong khoang tui 14
dén 30nm.

3.3. Panh gia kha ning khang khuan ciia
vat liéu nanocomposite NiQ/Chitosan

Khao sat kha ndng khang khuin cla vat ligu nén
Chitosan va NiO/CS thong qua viéc rac diém méu thd 1én
dia da dudc cdy cac chang vi sinh vat kiém dinh, két qua
dudc danh gia thong qua kha nang séng sét cua vi khudn
khi ti€p xic mau sau 72 gid quan sat.

Sau 72 gid U, khi quan sat thay ca 2 dia petri déu khong
thdy c6 vi khudn hay ndm mdc phat trién trén bé mat moi
trudng dinh dudng. Diéu nay chiing t0 ca 2 mau thd déu
c6 kha nang diét cac té bao vi khudn cang nhu ndm mac
khi bam dinh mau.

Chitosan NiO/Chitosan
Hinh 3.5. Khao sat kha nang séng sét cha vi sinh vat
Tiép d6 khao sat kha nang khang khuan cla vat liéu nén
CS va NiO/CS théng qua viéc réc diém méu th Ién dia da
dudc cdy cac chlng vi sinh vt kiém dinh (Ecoliva Bacillus
subtilis) dugc thé hién trén Hinh 3.6 va 3.7.

E.coli Bacillus subtilis
Hinh 3.6. Thir nghiém réc mAu Chitosan di véi 2 chiing vi khuan

Két qua khao st doi véi chat nén Chitosan cho thay,
Chitosan ¢ kha nang tic ché doi vai Bacillus subtilis, trong
khi doi vdi hai vi sinh vét thii nghiém khéc 1a E.coli thi vét
liéu thi nghiém hau nhu khong co6 kha nang tc ché.

Hinh 3.7. Khao sat kha nang khang khuan ctia Ni0/CS ddi véi E.coli
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Hinh 3.8. Khao sat kha ning khang khuan cta Ni0/CS
ddi véi Bacillus subtilis
Két qua cho thdy mau Ni0/CS c6 kha nang lic ché tot
nhat véi ching vi khudn Bacillus subtilis (Hinh 3.7) va
E.coli (Hinh 3.8) t6t. Tai diém rac mau Ni0/CS trén dia o
cay 02 vi sinh vat khao sat déu tao thanh viing trong xung
quanh mau (vang vo khuan).

3.4. Xac dinh ndng dd e ché tdi thiéu
(MIC) cua vat liéu NiO/Chitosan

Xac dinh ndng do khang khang khudn cla vat liéu nano
composite NiO/CS dudc nghién cliu trong khoang nong do
0,3 - 2mg/ml. Xac dinh MIC 1a xac dinh nong do NiO/CS
thap nhat tGic ché hoan toan su phét trién ma co nhin thay
dugc bang mat thudng. Két qua xac nhan ndng do tic ché
MIC cta hé nanocomposite NiO/CS dudc cho tai Hinh 3.9.

E. coli
(ATCC 25.922)

Bacillus subtilis
(ATCC 9/58)

Hinh 3.9. Nong dd khang khuan toi thiéu MIC ciia mau Ni0/CS

Tai ndng do 0,3mg/ml su phat trién cta vi khudn E.coli
giam ro rét, tuy nhién phai dén nong do 0,5mg/ml cho
thdy hau nhu khong xudt hién cac khuén lac trén bé mat
dia thach. Tl d6 cho thay gia tri MIC khao sét doi vdi vi
khuan E.colila 0,5mg/ml. Tudng ty nhu qua trinh khao sat
d6i vai vi khudn E.coli, khéo séat xac dinh nong do MIC ddi
vGi Bacillus subtilis cang 1a 0,5/ml.
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Phan bién: TS NGUYEN TRONG HIEP

HOAN NGHENH BAN POC PHE BINH BAO!
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NGHIEN cUU TIEU chA’N CUA DUNG DICH FORMALIN
SU DUNG SAN XUAT KEO UF CHAT LUGNG CAO

SUMMARY:

NGUYEN THI HA, NGUYEN THANH SON
Vién Hoa hoc Cong nghiép Viét Nam

S\STUDY THE STANDARDS OF FORMALIN SOLUTION
USED PRODUCING HIGH QUALITY UF ADHESIVE

High quality Urea-formaldehyde (UF) glue meeting environmental standards used for export
wood production is an urgent issue for the artificial wood industry. Currently, there is almost shortage
materials for producing high quality UF glue in the country. One of the reasons due to technological
know-how is that starting materials have not been evaluated and selected. In this study, the influence
of formaldehyde solution properties on the production of standard UF glue E0 was investigated. The
research results have provided allowable limits on formalin solution standards as raw materials for
UF glue production to meet input requirements for exported artificial wood.

I. GIOI THIEU

Ding trudc hién trang g0 riing tu nhién ngay cang can
kiét, go nhan tao sti dung keo UF da va dang la mot nguon
thay thé pho bién trén thi tridng. Viét Nam Ia nudc ¢ kim
ngach xudt khau g6 16n, dat trén 15 ty USD/ndm. D€ dép
ting dugc tiéu chudn chét lugng xudt khdu, gb nhan tao
phai dap ting dudc nhiing yéu cau khat khe cla thé gidi vé
yéu td phat thai formaldehyt. Cu thé, theo cac nghién cdu
va cac san xut da dudc thuc hién:

- Keo UF sU dung phai dat yéu cau chat ludng nhu sau:

+ Ham lugng formaldehyt tu do, max: 0,3%;

+ Ham lugng chét ran: 50% - 55%; (1)

+ Thai gian gel hoa: 80 giay - 150 gidy.

- Chét Iigng tam g6 theo tiéu chudn EO yéu cAu nhu sau:

+ Ham luigng phat thai formaldehyt, max: 0,5mg/l;  (2)

+ DO bén kéo trugt mang keo, min: 0,6 MPa

Cac ly thuyét vé tdng hgp va thuc t& ting dung chi
ra rang: dung dich formalin 1a nguon nguyén ligu chinh.
Nhiing tinh chat ctia nguyén liéu bao gdm: ndng do dung
dich formalin (for), ham Iugng methanol, ham lugng acid
formic, ham ludng paraformaldehyt c6 anh hudng dén chat
ligng keo UF.

II. THUC NGHIEM

1.1. Nguyén li¢u chinh

- Dung dich formaldehyt 37% - 45%: san xudt tai Viét Nam

- Urea 46% N: san xudt tai Viét Nam

- Melamin: 99,8%; Hexamin,: 99,8%; PVA: 99,8%: nhap
khdu tU Trung Qudc; dung dich NH,: 25% san xudt tai
Viét Nam...

1.2. Thiét bi
- Bép gia nhiét khudy tii 1.000ml 98 - Il - B Magnetic
Stiring Electric Sleeve;
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- Binh c4u thdy tinh 2 ¢6 1.000ml ¢6 nham:
- Sinh han hoi luu;

- Thiét bi do quang phd UV-Vis;

- Binh Decicator: @ = 300mm;

- Binh dinh mdc t6i mau: 50ml;

- M6t so dung cu cd ban phong thi nghigm.

2.3. Cach tién hanh
Phan (ing gitia ure va formaldehyt tao thanh keo UF
dudc mo ta qua ca ché phan Ung sau day:
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Qua trinh san xudt keo UF gbm cac giai doan chinh
sau day:Giai doan 1: Ia giai doan methylol hoa trong moi
trudng kiém. Nguyén liéu dau formalin, ure va phu gia dudc
nap vao thiét bi phan tng va gia nhiét dén 90°C, duy tri &
nhiét d6 nay trong 1 gio;

Giai doan 2: 1a phan ting tring nguing & nhiét do cao, trong
moi trudng acid. Duy tri hon hop 6 khoang 90°C - 95°C trong
moi trudng phan ting pH = 4,0 - 5,0 dén khi keo dat do
nhdt mong muon;

Giai doan 3: la giai doan st dung céc loai phu gia tang
do bén lién két va giam thiéu ham Iugng formaldehyt tu do:
moi trudng pH = 8,0, nhiét dg 70°C;

Giai doan 4: la giai doan giam sau ham lugng formaldehyt
tu do va on dinh keo bang viéc bo sung cac loai phu gia
con lai: mdi trudng pH = 8,0, nhiét d6 70°C. Lam mat va
phan tich, danh gia chat lugng san pham cudi cung.

Cac chi tiéu chat Iudng san phdm keo dudc xac dinh
bang céac phudng phap:

- Ham Iugng formaldehyt tu do (F,): TCVN 11569-2016;

- Ham lugng chat ran: ASTM D1582;

- Thai gian gel hoa (T ): dua trén tiéu chuan ASTM D2471.

Chét ludng gb st dung keo UF dudc xac dinh béng cac
phuadng phap:

- D9 bén kéo trugt mang keo (SS): TCVN 7756-9;

- Ham lugng phat thai formaldehyt theo (F): 1SO
12460-4:2016.

Tinh chat cua dung dich formalin dudc xac dinh theo
tiéu chudn cd s clia Vien Hoa hoc Cong nghiép Viét Nam
xdy dung.

I1I. KET QUA VA THAO LUAN

3.1. Khdo sat Anh hudéng ctia nong do formalin
Két qua khao sat anh hudng ctia nong do formalin dén
chét lugng keo UF dudc trinh bay trong Bang 3.1.
Bang 3.1: Anh huéng ctia ndng dé dung dich formalin
dén chat lugng keo UF

Nong :11_1 I:m, Ham ran, Fp,, SS, T.s

For, % % % mg/l | MPa g
37 0,1 46,7 0,60 0,5 200
40 0,12 50,3 05 0,6 140
42 0,15 52,1 0,45 | 0,65 100
45 0,20 55,0 0,4 0,70 105

Két qua nghién ctu cho thdy: chi khi ndng do dung dich
formalin trong khoang 40% - 45%, keo UF mdi dat dudc
ham lugng chat ran, thoi gian gel hoa dat yéu cau (1). GO
nhan tao st dung keo UF dat tiéu chudn cd ly vé do bén
kéo trugt mang keo, ham ludng phat thai formaldehyt théa
mén tiéu chuan EO. Keét qué nay Ia do: khi nong do dung
dich formalin tang, ham lugng chat ran trong keo tang,
ham lugng nudc trong keo giam, lam cho qué trinh san
xuét go: ludng nudc thoat ra nhanh hon trong cong doan
ép nong it han. Két qua tao ra tdm go co do bén lién két tot,
ham lugng phat thai formaldehyt tu do thap.

Nong do dung dich formalin < 40% con tao keo UF co
thdi gian gel hoa cao, gay kho khdn cho quy trinh san xuét go.

Nong do dung dich formalin thich hdp cho qué trinh
tong hap keo UF dat yéu céu 1a: 40% - 45%.

3.2. Khdo sat anh hwéong cia ham lugng
methanol

K&t qua nghién ctiu su anh hudng cta ham lugng methanol
trong dung dich formaldehyt dén chat Iugng keo UF dudc
trinh bay trong Bang 3.2.

Bang 3.2: Anh hudng cta ham lugng metanol
dén chat lugng keo UF

Ham lugng "
methanol, % Fo% | Fp mg/l | SS, MPa T, giay
1 0,15 0,8 0,8 200
2 0,15 0,7 0,75 165
2,5 0,15 0,5 0,7 100
5 0,15 04 0,65 90

Két qua thd nghiém cho thdy: ham lugng methanol
trong nguyén liéu dau khoang 2,5% - 5% la phi hdp dé
san xuat keo UF chat ludng cao. Trong khoang gid tri nay,
thoi gian gel hoa cta san phdm keo va ham lugng phat thai
formaldehyt ctia tdm gb dudc céi thién. Methanol ton tai
trong keo gidng nhu mot chat dung méi, khi ép nong trong
qua trinh san xuat go, toc do bay hdi methanol 16i cudn
theo formaldehyt ty do lam giam thiéu ham lugng phét théi
formaldehyt ctia tdm g6. Tuy nhién, ham Iudgng methanol
tu do cang cao, toc do dong ran keo cang nhanh gay ra
hién tudng gion cac moi lién két, giam do bén két dinh.
Diéu nay thé hién hién 6 gid tri do bén kéo truigt mang keo.
Ham lugng methanol tang ti 1% - 5%, d0 bén kéo truot
mang keo giam dan tif 0,8 xudng 0,65 MPa.

D& dam bao tiéu chudn cua tdm g6, ham Iugng methanol
trong nguyén liéu ddu can dudc kiém sodt trong khoang
2,5% - 5,0%.

3.3. Anh hwéng ciia ham lwong acid formic

K&t qud nghién clu su anh hudng cla ham ludng
acid formic dén chat Iudng keo UF dudc trinh bay trong
Bang 3.3.

Hoéa hoc & Ung dung
SF01(65)/3-2024




Bang 3.3: Anh hudng ctia ham lugng acid formic
dén chat lugng keo UF

ac?; rft;rl:‘iﬂgg % Fio % F,, mg/1 S, MPa
0,001 0.1 04 07
0,002 0,15 0,5 0,65
0,003 0.6 16 04
0,004 1,2 2.1 03

Két qua 6 Bang 3.3 cho thay: ham lugng acid formic
trong khoadng 0,001% - 0,002% ham lugng formaldehyt
tu do trong keo dat 0,1% - 0,15%, ham lugng formaldehyt
phat thai cta tdm go dat 0,4 mg/l - 0,5 mg/l, d0 bén kéo
trugt mang keo 0,65 MPa - 0,7 MPa.

Khi ham lugng acid formic > 0,003% ham lugng
formaldehyt tu do trong keo tang 1én 0,6% dén 1,2%; ham
ligng phat thai formaldehyt cua tdm g6 1a > 1,6 mg/I vugt
qua ngudng tiéu chudn phat thai E0; dong thai tdm gb co
d6 bén lién ket rat kém.

K&t qua thd nghiém nay c6 thé dugc gidi thich rang:
ham Iugng acid formic > 0,003%, toc dg phan ting cla qua
trinh tong hap keo dién ra nhanh, thdi gian phan ting ngan,
khong dl diéu kién dé phan Gng giita ure va formaldehyt
dién ra hoan toan. Ham lugng ure va formaldehyt ciing ton
du trong keo tang, do d6 ham lugng phét thai formaldehyt
clia tdm g0 tang.

Vi véy, ham lugng acid formic trong dung dich formaldehyt
can < 0,002% dé san xuat keo UF dat yéu cau.

3.4. Anh huwéng cia paraformaldehyt
Khao sat anh hudng cla ham lugng paraformaldehyt
dén chat lugng keo UF dudc dua ra trong Bang 3.4.

Bang 3.4: Anh huéng ciia paraformaldehyt dén chét lugng keo UF

;':gf'()“r“"‘,/g F,% | F, mgl | $S,MPa T"“"lg:';ge'
0 01 | 04 | 075 100
005 | 045 | 05 06 110
01 035 | 08 03 170
02 04 | 10 | 025 200

Paraformaldehyt la thanh phan c6 trong dung dich
formalin. L& san phdm ngung tu cta 2 hay nhiéu phan ti
formaldehyt vai nhau.

Két qua nghién ctu trén cho thdy, paraformaldehyt co
mat trong nguyén ligu dau lam giam chat Iudng keo UF va
g0. Paraformaldehyt trong dung dich formalin 1a mot chét
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tra, khong tham gia vao qud trinh phan Ging tao keo, khong
¢6 tinh két dinh. Su ton tai cta n trong san pham keo gay
can trd lién két cla keo vai vat liéu, giam do bén lién két.

Qua trinh ép néng, dudi tac dong cua nhiét do va ap
suat, cac phan ti paraformaldehyt bi phan hiy ngudc tao
thanh formaldehyt ty do, 1a nguyén nhan lam tang ham
lugng phat thai formaldehyt.

Ham Iugng paraformaldehyt trong dung dich formalin can
<0,05% @ phu hgp cho séan xudt keo UF chét lugng cao.

III. KET LUAN

Cong trinh nghién clu nay xac dinh dudc tiéu chudn
clia dung dich formalin cho san xudt keo UF chét ludng
cao, yéu cau:

- Ham lugng formaldehyt: 40% - 45%;

- Ham lugng methanol: 2,5% - 5%;

- Ham lugng acid formic: < 0,002%;

- Ham lugng paraformaldehyt: < 0,05%.

Vi nguyén lieu dau vao formalin dat tinh chat nhu trén
keo UF dat chat ludng:

- Ham lugng formaldehyt tu do: 0,1% - 0,15%;

- Ham rén: 50% - 55%;

- Thdi gian gel héa: 90 gidy - 150 giy;

Tdm g6 st dung keo UF trén dat tiéu chudn phat thai
formaldehyt EQ va tinh chét co ly tuong ng:

- Ham Iugng phat thai formaldehyt, max: 0,4 - 0,5mg/!;

- D0 bén kéo trugt mang keo, min: 0,6 MPa - 0,8MPa;

TAI LIEU THAM KHAO

[1]. Nguyén Thi Ha va cong su, 2020, Dy 4n san Xuét
thir nghiém: Hoadn thién quy trinh cong nghé tong
hop keo Ure-formaldehyt (UF) va ure-melamin-
formaldehyt (UMF) s dung trong van ép dat tiéu
chudn xuat khau.

[2]. Solt Pia et.al.,, 2019, Technogical performance
of formaldehyde-free adhesive alternatives for
particleboard industry.

[3]. Keke Liu et.al, 2020, Free formaldehyde reduction
in urea-formaldehyde resin adhesive: Modifier
addition effect and physicochemical property
characterization, “Reducing UF’s formaldehyde”
BioResources 15(2) 2339 — 2355, <+

Phan bién: TS PHUONG KY CONG



TONG HOP VAT LIEU NANO NiFe,0,
VA UNG DUNG QUANG XUC TAC PHAN HUY XANH METHYLENE

SUMMARY:

NGUYEN MAU THANH', NGUYEN THANH BINH2, NGUYEN VAN PHU?,
TRAN THI KIM OANH?, MAI LINH BAN?, NGUYEN NHO DUNG**

1. Trugng Dai hoc Quang Binh

2. Viién Nghién cifu Hat nhan, B3 Lat

3. Truting THCS 0 2 Nam Ly, Quéng Binh

4. Truding Dai hoc Thé duc Thé thao D3 Nang

SYNTHESIS OF NANO NiFe O, AND ITS APPLICATION FOR PHOTOCATALYTIC
DEGRADATION OF METHYLENE BLUE

In this study, nickel ferrite nanoparticles (NiFe,0,) were synthesized via hydrothermal method.
X-ray diffraction confirmed the formation of inverse spinel ferrite with face centered cubic
structure and the dimensions of the NiFe,0, ranged from 20 to 70nm. Morphology is analysed by
scanning electron microscopes (SEM). High specific surface area of 29.532 m’.g”! is obtained for
nano-particles by nitrogen adsorption/desorption isotherms method. Photocatalytic properties of
nanocatalyst NiFe,O, for the photodegradation of methylene blue (MB) from aqueous solution were
assessed by studying influential parameters, such as concentration of MB (30 mg/l), the temperature
of the solution (30°C), amount of catalyst (0,02g), time of irradiance of UV light (5-80 min), and
solution pH = 6. The results depicted that NiFe,O, nanocatalyst has a satisfactory performance in

photodegradation of MB pollutant under UV light.

Keywords: Nickel ferrite nano, hydrothermal method, photocatalytic, methylene blue.

I. MO PAU

Nudc sach la thit quy gia va vo cing quan trong doi véi
cudc song, nhung cac chat 6 nhiém dang lam thach thic
I6n dé co dugc nudc sach. Thubc nhudm va mot s6 chét
hitu ¢d 1a nhiing chét gy 6 nhiém chinh cho ngudn nudc.
Cac chat gay 6 nhiém nudc thai chl yéu dén tif cac nganh
cong nghiép nhu; dét may, nhiép anh, in dn, son, da, thudc
trii su va phan bon. Nhiing chat gay 6 nhiém nudc nay
gdy nguy hiém cho con ngudi, dong vat thy sinh va vi
sinh vat. N6 1a mai de doa ddi vai hé sinh thai va tac nhan
gay ung thu[1]. C6 nhiéu loai thuoc nhugm khac nhau,
trong d6 xanh methylene (methylene blue dugc ky hiéu
MB) la thudc nhudm cation dugc (ing dung rong rai trong
nhiéu nganh cong nghiép. MB ciing c6 thé dudc st dung
lam chét khi trung dé diéu tri cac bénh 6 ca nudc ngot nhu
bénh giun dua nho, bénh dé miéng, bénh séu ong, v.v.[2].

Tuy nhién, néng d6 MB cao trong c4c san phdm thiy sinh
thi c6 thé gay ra cac phan ting doc hai d6i véi con nguoi,
chang han nhu budn non, non va tim t4i[3]. Trong nhiing
nam gan day, moét s6 nghién ctiu vé xanh methylene da
béo cdo rang thuéc nhudm nay va cac chat chuyén hoa
clia né c6 tac dung gay qudi thai[4]. Do do, viéc xu ly
nudc thai hay nudc thai cong nghiép bi 6 nhiém bdi thudc
nhudm MB la can thiét dé giam ndng khi do thai ra moi
trung nham giam thiu tdc dong dén hé sinh thai, doi
song thiy sinh va stic khoe con ngudi. C6 nhiéu phuadng
phap loai bo chét 6 nhiém bao gdm; lang, hap phu, két tda
hoa hoc va mot sO bién phap sinh hoc nhung ¢6 nhiing
han ché nhat dinh. Quang xtc tac la mét qua trinh oxy hoa
tién tién, co hiéu suat cao va tiét kiém chi phi; Cac chat xuc
tac quang on dinh va than thién véi moi trudng da tim dudc
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dudng di qua chat ban dan ¢ dang nano. Trong khi do céc
nano Ti0,, Fe,0,, CdS, CdO va Zn§ da dugc chiing minh a
chat xdc tac quang thich hop dé loai bo cac chét 6 nhiém
hiiu cd trong nudc|5, 6]. Tuy nhién, spinel ferrite dudc coi
la chat xdc tac tiém ndng, so vGi cac oxit sat va hydroxit
sdt thong thuong vi tinh chat tr tot, khoang cach dai hep
va hoat tinh quang xtc tac cao[7]. Nickel ferrite (NiFe,0,)
la mot trong nhiing ferrite spinel quan trong nhat. N6 co
cdu tric spinel nghich déo, thé hién tinh sat tif bat nguén
tl mémen tif cla cac spin phan song song gitia cac ion
Fe3* @ vi tri td dién va ion Ni?* 6 vi tri bat dién[8]. NiFe,0,
ngay cang nhan dugc nhiéu su chi y do dugc nghién ciu
nhiéu trong cac linh khac nhau nhu: xic tac chuyén hoa
trong hiiu cd, vat liéu ti, lam lanh tu tinh, lam sensor do
khi, cong nghé cam bién, NMR, xuic tac quang va siéu tu
dién[9]. Cac hat nano NiFe,0, co uu diém la dé tai ché do

kha nang phén tan trong chat I6ng t6t hon so vdi cac hat
nano tif tinh khac. Viéc kiém soat kich thudc cta NiFe,0,
la rat quan trong doi véi cac ting dung trén do tinh chat tir
va co thé diéu chinh dudc bdi kich thudc hat cta NiFe,0,
béi phuong phap tong hop, dan dén hiéu sudt dudc kiém
soat trong céc linh vuc lién quan[10].Théng thudng, cac
phudng phép t6ng hdp hat nano ferit bao gém phudng
phap gém, dong két tha[11], sol-gel[12], sdy phun[13],
va phudng phap thly nhiét[14]. Trong so do thi phudng
phap thly nhiét co thé tao ra cac hat nho hon nhiéu, chang
han nhu cum, phan t, ion va nguyén tG[15]. Vi vay, trong
bai bao nay chang toi dé cap dén cac két qua tong hap vat
liéu nano nickel ferrite bang phudng phap thiy nhiét va tng
dung trong xuc tac phan hiy quang héa xanh methylene
trong dung dich nudc.

II. PHUONG PHAP NGHIEN CUU

2.1. Héa chéit va thiét bj

Cac hoa chat st dung trong nghién ctiu la cac hoa chat
tinh khiét dudc mua tif Hang Merck, Diic gém: FeCl,.6H,0,
NiCl,.6H,0, NaOH; Con methylene blue, CH,COOH va
ethanol (C,H,OH) dudc mua tif Hang Guangzhou,Trung
Qudc. Nudc cat hai lan (cét trén thiét bi cat nudc Fistream
Cyclon, England) dudc sti dung dé pha ché hoa chét va
trang, rlta cac dung cu thiy tinh. Coc thay tinh chiu nhiét
100ml, 250ml, 500ml, micropipet cac loai, can phan tich,
mady khudy tif gia nhiét, coi chay ma néo, 10 nung, tl sdy,
binh thuy nhiét (b6 Autoclave).

Vat liéu tong hop dugc nghién ctiu bang cac phuong
phap vat Iy hién dai nhu: C4u tric va do tinh thé cla vat
liéu nhan dang bdi su nhiéu xa tia X (XRD) do trén may
D8-Advance, Brucker vdi tia phat xa CuK, ¢ budc song
L = 1,5406A, cong suat 40KV, goc quét 10° dén 80°.
Hinh thdi clia san phdm quan s&t béng quét kinh hién vi
dién ttr (SEM) va thanh phan nguyén td dugc ghi trén phd
EDX thuc hién trén may SEM-JEOL-JSM 5410 LV (Nhat) &
10KV. Dién tich bé mét riéng dudc xac dinh bang dudng
déng nhiét hdp phu - gidi hap nitd st dung Micromeritics
Tristar 3000, noi cac mau trudc do da dugc khd khi 6
120°C trong 12 gid, tién hanh gia nhiét tif 120 dén 180°C
vdi thdi gian thay d6i trong khoang 6-12 gio. Cac déc tinh
hdp thu anh sang thu dudc bang céach st dung quang phd
phan xa khuéch tan va xac dinh bang phuadng phap UV-Vis
dudc ghi trén may Spectro 2000 Spectrophotometer vdi
budc song tii 200 dén 800nm.

2.2. Tong hop nano nickel ferrite
Cho 0,951g NiCl,.6H,0 va 2,162g FeCl,.6H,0 vao mot
coc thuy tinh 250ml, thém 180ml nudc cat, ding may
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khudy tir khudy déu thu dudc dung dich A. Hoa tan 1,350g
NaOH vao 20ml nudc cat, sau do nho tling giot dung dich
NaOH vao binh chtia dung dich A tiép tuc khudy déu bang
may khudy ti, gitf dung dich & nhiét do phong trong thoi
gian 15 phit, xudt hién két tia mau nau den (B). Cho
hon hdp B vao binh teflon 250ml day nap rdi dua vao bo
Autoclave, van chat. Thay phan hon hdp trén bang cach cho
bd Autoclave c6 chiia dung dich B vao 10 nung. Tién hanh gia
nhiét ¢ nhiét do 1a 190°C vdi thoi gian 10 gid[16, 17], sau
do dé ngudi binh thuy nhiét dén nhiét do phong, thu dudc
dung dich chutia két tlia va cac chat hoa tan. Gan lay két
tua rdi rifa bang ethanol va nudc cat nhiéu 1an dén pH = 7.
Cui cung san phdm dudc sdy kho G 60°C trong vong 12
gid, nghién min ta dudc cac hat nano nickel ferrite.

2.3.Khdo sat sw phan hity xanh methylene

trén vat liéu nickel ferrite

Khé nang (ing dung lam xic tac quang clia mau vat liu
spinen nickel ferrite sau khi tong hgp dugc bang phudng
phap thuy nhiét dudc danh gia bang su phan huy dung
dich mau methylene blue (MB). Bén dudc st dung la den
hai thiy ngan (Philips, ML 100W) c6 budc song khoang
576nm. Vét liéu dugc phan tan trong dung dich MB (trong
nudc cat ndng do 30 mg/l) véi ham lugng xuc tac NiFe,0,
la 0,02 g/100ml, ¢ nhiét do 30°C va pH = 6[18] sau do
khao sat kha ndng phan hiy mau & thdi gian tii 5-80 phit
theo 3 ché do nhu sau: (1) Chiéu xa Vis ma khong c6 su
hién dién cua chat xtc tac; (2) Khong chiéu xa Vis va co
dung xuc tac NiFe,0,; (3) Chiéu xa Vis vdi su hién dién cua
xuc tac NiFe,0,. Nong do MB dugc xac dinh bang phudng
phép quang pho hép thu td ngoai va kha kién (UV-Vis) trén
thiét bi UV-Vis (Spectro 2000 Spectrophotometer) bang
cach do do hap thu ctia MB & budc song 665nm.



I1I. KET QUA VA THAO LUAN

3.1. Pac trung vat liéu bang XRD

Phudng phap nhiéu xa tia X 1a mot trong nhiing phudng
phap thudng dugc st dung dé nhan dang cdu tric va do
tinh thé cua vat liéu. No con cho phép tinh toan kich thudc
hat va phan tich ban dinh lugng ham lugng céac chét co
trong vat liéu. Két qua phén tich bang nhiéu xa tia X dudgc
thé hién trén Hinh 1.
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Hinh 1. Gian d6 XRD cta vat liéu NiFe,0,

Hinh 1 mo t& su thay d6i cudng do theo ham cta goc
hai theta (26) tii 10° dén 80°d6i véi c4c hat nano NiFe,0,.
Mau nhiéu xa clia mau dudc chudn bi cho thdy su hinh
thanh mdt pha clia cdu tric 1ap phudng tam mat véi do két
tinh cao, cac dudng sac net. Vi tri cla cac duong Bragg
vdi su phan xa tif cac mat phang tinh thé cda nickel ferrite
la (111), (220), (311), (222), (400), (311,) (422), (511),
(440), (620) va (533).Tudng tng VvGi cac dinh nhiéu xa
G 20 1a 18,37°; 30,22°; 35,61°; 37,28°; 43,27°, 45,44°,
53,75°; 57,29°; 62,88°, 71,40° va 74,42° va phu hdp véi
thé tiéu chudn JCPDS: 86-2267[19].

3.2. Pic trung céc vt liéu bing anh SEM
D& quan sat dudc hinh thai hoc bé mat cda vat liéu,
chung toi tién hanh khao sat vat lidu nickel ferrite qua anh
hién vi dién ti quét SEM véi do phong 200nm, két qua
dudc hién trén Hinh 2.

Hinh 2. Anh SEM ciia vat ligu NiFe,0,

Anh SEM tli Hinh 2 cho thdy, hinh thai cla cac hat
nickel ferrite tdng hop dugc nhin thdy rd rang, giéng nhu
khéi 1ap phudng va co su két tu 6 mot mic do nao do,
dudng kinh hat trong khoang 20nm < d < 70nm. Su hién
dién clia cac ving két tu nhat dinh trong anh SEM la do su
tuong tac giifa cac hat nano tir tinh véi nang lugng bé mat
cao. Ngudi ta da nghién ciiu, trong mt so trudng hgp tinh
thé vat liéu nano i tinh ¢o xu hudng két tu[20]. Tuy nhién,
S0 v6i cac phudng phap téng hap khac, su két tu clia cac
hat NiFe,0, tong hgp bang thuy nhiét it hon dang ké.

3.3. Pic trung cac vit li¢u bang anh EDX

Phan tich nguyén t6 va do tinh khiét clia mau tinh thé
nickel ferrite da dudc xac nhan bang phudng phap EDX va
céc dinh thu dudc dudc thé hién trong Hinh 3.

Hinh 3. Phd EDX cta vat liéu nickel ferrite
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Két qua EDX 6 hinh 3 khéng dinh ca tinh dong nhét
va su ¢6 mat cla cac nguyen t6 Ni, Feva 0 trong mau
NiFe,0,. Phan tram nguyén ti ca cac nguyén t6 Ni, Fe
va O Ian lugt 1a 14,16, 27,67 va 58,15%, chdng 10 vat ligu
ton tai cac nguyén to niken va sat trong mau xap xi véi ti
Ié mol Ni/Fe ban dau dua vao la 1:2, nén ferrite thu dudc
la phu hdp va tuang tng véi cong thic hoa hoc NiFe,0,.
Két qua EDX con cho thay rd rang su hinh thanh mot pha
clia cdu truc nickel ferrite tui vigc su dung hoan toan cac
tién chét dudc st dung trong qua trinh tdng hdp ma khong
c6 tap chat khac trong mau. Ngoai céc pic nay, ¢ hai pIC
nho cung dudc tim thdy 6 0,25 va 2,70keV trong mau,
diéu nay cho thay su hién dién cla nguyen t6 Cl ¢o thé Ia
tif cac mudi ban d4u dua vao dé tong hdp mau, diéu nay
ciing truing hop v6i nghién clu cua nhom tac gia Kisan
Zipare[21].

3.4. Pac trung bang phuong phap dang
nhiét hap phu - giai hap phu BET
Kha nang hap phu bé mat cla cac hat nickel ferrite
dudc xac dinh bang ky thuét dién tich bé mat Brunauer -
Emmett - Teller (BET) sii dung cac nghién ctu hap phu /
gidi hap N, va dudc thé hién 6 Hinh 4.
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Hinh 4. Gian d6 hap phu - giai hap N, cia NiFe,0,

TU Hinh 4 cho thdy, duong dang nhiét hdp phu - khu
hdp phu vat ly nitd ctia mau nickel ferrite thudc loai Il véi
vong tré H3 theo su phan loai cua IUPAC. Su xudt hién
clia kiéu tré nay 1a do qua trinh phan bd kich thudc 16 rng
khong déu. Bdi co su két tu mot cach ngau nhién cla cac
tinh thé nano sd cép va su khac biét vé kich thudc cla
cac hat nano. Theo két qua phan tich BET thi dién tich bé
mét riéng cua NiFe,0, 1a 29, 532m?/. Tur do, dy kién rang
cac hat nano nlckel ferrlte c6 thé tdng cudng cac dic tinh
trong xuc tac.

3.5. Nghién ciru quéa trinh phan hiy xuc
tic quang chit mau methylene blue (MB)

Hinh 5 trinh bay dong hoc phan hiy xuc tac quang cla
MB trén cac hat nano nickel ferrite dudc tdng hgp béng
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phudng phap thuy nhiét trong 3 ché do khac nhau: (1)
chiéu xa Vis ma khong c6 su hién dién cua chat xuc tac;
(2) Khdng chiéu xa Vis va c6 dung xuc tac nickel ferrite,
(3) chiéu xa Vis vdi su hién dién cla xuc tac nickel ferrite.
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Hinh 5. Qua trinh phén hiy thuéc nhuém MB
sti dung NiFe,0, lam xc tac
(Diéu kién thi nghiém: G, = 30mg/l, V.= 100ml, m = 0,02g,
t = 30°C, pH =6)

K&t qua ¢ Hinh 5 thé hién su tu phan hiy coa thudc
nhum MB khi ¢6 xic tac NiFe,0, ma khong co chiéu xa
UV. Trong trudng hdp thudc nhudm MB phén hily dudi btc
xa UV, thi khong thdy qua trinh phan hiy thuéc nhudm
dang ké nao xay ra. Tuy nhién, trong trudng hop thi nghiém
su phan hdy thuéc nhuém MB dudi bc xa UV va co xc
tac NiFe,0, thi qua trinh phén huy gan nhu hoan toan sau
50 phat. T d6 cho thay, nickel ferrite dong vai tro [a mot
chat xuc tac quang tot trong diéu kién anh sang kha kién.

IV. KET LUAN

Cac hat nano nickel ferrite da dugc diéu ché béng
phudng phdp thlly nhiét st dung ky thuat dong két tua.
Phan tich XRD, SEM va BET dang b6t xac nhan su hinh
thanh cla cac hat NiFe,0, c6 cdu tric lap phudng tam
mdt va spinel nghich dao le véi dién tich bé mét S, =
29,532 m2/g EDX khang dinh ca tinh dong nhét va su
c6 mat clia cac nguyén t6 Ni, Fe va O trong méau NiFe 0,
ph hdp vdi ti 1é mol Ni/Fe ban dau dua vao la 1:2. Céc
hat nano nickel ferrite nay da dudc nghién ctiu kha nang
quang xuc tac phan hiy methylene blue trong dung dich
nudc. Thi nghiém cho thay, nano NiFe,0, thé hién hoat
tinh quang xdc tac cao dé khlii mau dung dich MB dudi
anh sang tia cuc tim. Nghlen cliu nay sé Ia tiém nang dé
hé trg cho céc Gng dung cta NiFe,0, lam chat xuc tac
quang. Dac biét 1a dé loai bo cac chat gy 0 nhiém nguy
hai trong nudc thai sinh hoat va nudc thai cong nghiép.
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~ PHAN LAP, XAC DINH CAU TRUC VA DANH GIA HOAT TiNH
UC CHE SU SAN SINH NITRIC OXIDE (NO) CUA CAC HOP CHAT TU'LA CAY NA RUNG
KADSURA COCCINEA (LEM.) A. C. SMITH VIET NAM

LE HUYEN TRAM, LE THI THDY, TRAN THU HUONG, NGUYEN VAN THONG

SUMMARY:

Bai hoc Bach khoa Ha Nai,

ISOLATION, STRUCTURAL IDENTIFICATION AND EVALUATION
OF NITRIC OXIDE (NO) PRODUCTION INHIBITORY ACTIVITIES OF COMPOUNDS
FROM THE LEAVES OF KADSURA COCCINEA (LEM.) A. C. SMITH IN VIETNAM
Interiotherin C (1), 3,4-dihydroxyphenylethanol-5-O-f-D-glucose (2), cimidahurinine (3), and
phloridzin (4) were isolated from the leaves of Kadsura coccinea (Lem.) A. C. Smith (Schisandraceae).
Their structures are elucidated by NMR spectroscopic analysis as well as compared with the
literature. Interiotherin C (1) exhibited inhibitory activity on NO production with IC50 value of

21.70 + 1.22uM.

Keywords: Kadsura coccinea (Lem.) A. C, Smith, Schisandraceae, interiotherin C, 3,4-dihydroxyphenylethanol-
5-O-B-D-glucose, cimidahurinine, phloridzin, NO inhibitory activity.

I. MO PAU

Cay Na rting con c6 tén goi khac 1a Day xun xe, Nam
cam, Ngd vi nam, Day rang ngua la mgt loai thuc vat
thuéc ho Ngi vi (Schisandraceae). Cay c6 tén khoa hoc
la Kadsura coccinea (Lem.) A. C. Smith[1]. Céy phan bd
chll yéu 6 cac ving nhiét ddi va can nhiét d6i cia Nam
va Dong Nam A, moc rai rac trong riing ¢ do cao tii 400-
800m thudc cac tinh khac nhau cua Viét Nam nhu Lao
Cai, Yén Bai, Lang Son, Vinh Phic, Ha Noi, Quang Tri,
Kon Tum, Lam Dong...[2]. Na riing thudc loai cay day
leo ¢ qua giong nhu mot qua na to, Than va ré cla cay
Na rifing dudc st dung trong y hoc dén gian 6 Trung Qudc
dé diéu tri bénh viém khop dang thap, diéu tri cac bénh
vé da liéu, qua rang Ién 1am thudc an than gy ngl[2,
3]. Cac nghién cliu vé hod thuc vét trén thé gidi da cho

thdy thanh phan hod hoc cta Kadsura coccinea chi yéu I
lignan, ngoai ra con cd terpenoid, flavonoid va steroid. 0
Viét Nam, céc nghién ctiu hoa hoc vé cay Na riing tuy con
tan man nhung da cho thay thanh phan hoa hoc kha tudng
tu véi cac cong bd trén thé gi6i. Nhiéu hgp chat phan Iap
tif 14 va than ré cua cay Na riing co nhiéu hoat tinh sinh
hoc dang quy nhu hoat tinh gay doc t& bao, lic ché su san
sinh nitric oxide, khang virus HIV va bao vé gan[3-6]. Bai
bado nay thdng bao vé két qua phan Iap, xac dinh céu tric
va danh gia hoat tinh tic ché su san sinh NO ctia bon hap
chat phan Iap dudc tif 14 cdy Na rting Viét Nam, gdm mot
hgp chat lignan interiotherin C (1) va ba hgp chét phenolic
glycoside la 3,4-dihydroxyphenylethanol-5-0-p-D-glucose
(2), cimidahurinine (3), phloridzin (4).

II. PHUONG PHAP NGHIEN CUU VA THU'C NGHIEM

2.1. Thiet bi va héa chat

Séc ky 16p mong (TLC) st dung cac ban silica gel 60
F,.. (Merck) va RP-18 F,, (Merck) trang san va phat hién
vét chét bang cach phun dung dich H,S0, 10% va do6t
nong tu 1,5-2 phut.

Sac ky cot (CC) dudc thuc hién trén cot silica gel
(Kieselgel 60, 70-230mesh va 230-400mesh, Merck),
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Diaion® HP-20 (20-60mesh, Mitsubishi Chemical,
Tokyo, Japan) va YMC RP-18 (30-50um, Fuji Silysia
Chemical).

Pho NMR do trén may JEOL JNM-AL 400MHz véi chéat
ndi chudn 1a tetramethyl silane (TMS). Dung moéi do pho
dudc st dung la CH,0D va CDC,.



2.2. Mau thuc vat

Mau I cay Na rUng dudc thu hai vao thang 5/2017 tai
Tam Dao, Vinh Phac, Viét Nam. Mau thuc vat dudc PGS.
TS Tran Huy Thai, Vién Sinh thai va Tai nguyén Sinh vat,
Vién Han lam Khoa hoc va Cong nghé Viét Nam (VAST)
giam dinh tén khoa hoc la Kasura coccinea (Lem.) A. C.
Smith., thudc ho Nga vi (Schisandraceae).

2.3. Chiét tach va phan lap cac hop chat

L4 cdy Na rting sau khi thu thap dudc rtia sach, phoi kho
va nghién nho thu dugc 3,5kg bot kho. Bot kho nay dudc
chiét véi 95% MeOH (4L x 4 Ién) 0 nhiét do phong trong
48 gid. Sau khi loc bo ba 14, cac dich chigt MeOH dudc
gop lai va cat loai dung moi dudi ap suat glam thu dugc
1259 phan ch|et MeOH t6ng. Hoa tan phan chiét MeOH
tong vao nudc dé thu dugc dich chiét methanol-nudc dong
nhat. Sau do, tién hanh chiét phan bd véi cac dung moi
V@i cac dung méi co do phén cuc tang dan n-hexane (1L
x 3 Ian) CH,CI, (1L = 4 lan). Cac dich chiét dugc loai
dung méi thu duac cac phan chiét phan doan tudng tng la
n-hexane (KCH, 78g), dichloromethane (KGC, 11g). Dich
nuéc con lai dudc ¢ quay dudi ap suat giam thu dudc
phan chiét nudc (KCW).

Phéan chiét KCC (11g) dugc tach trén sac ky cot silica
gel rtfa giai véi hé dung moi MeOH/CH,CI, (tii 0-100%) dé
thu dugc 8 phan doan nho, ky hidu i ﬁcé1 - KCC8. Phan
doan KCC6 (1 2g) dudc phan tach trén cot sac ky nhoi
silica gel, ria giai bang hé n-hexane/CH,Cl,/MeOH/H,0
(1/3/1), sau do tinh ché bang sac ky cot pha d4o RP-18
véi hé acetone/H,0 (1/1,8) thu dudc hdp chét 1 (4,3mg).

Phan chigt KCW dugc phan tach trén c6t Diaion HP-20
bang hé dung moi MeOH trong nudc (tii 0% dén 100%)
thu dudc 7 phan doan nhé ky hiéu tif KCW1 - KCW7. Hop
chat 2 (6,3mg) thu dugc tu viec phan tach phan doan
KCW2 (35mg) trén cot pha dao RP18 véi hé dung moi
acetone/H,0 (1/2,5). Phan doan KCWS (0,72g) dugc phan
tach trén cot pha ddo RP18 rlia giai bang hé dung moi
acetone/H,0 (1/1,6) thu dudc hgp chat 3 (4,5mg). Phan
doan KCWe 1 (1,08g) dugc phan tach trén co6t sac ky pha
dao RP18 vdi hé dung moi acetone/H,0 (1/1,2) thu dudc
hop chat 4 (6 3mg).
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Hinh 1. C4u tric hoa hoc cta cac hdp chat 1-4

Interiotherin C (1): Chat bot mau trdng; CTPT:
C,H;40,,; 'H NMR (400MHz, CDCL,): 6, (ppm) 4 0,93 (3H,
d, J = 6,8Hz, H-17), 1,02 (3H, d, J 5,6Hz, H-18), 1,50
H, br s, angeloyl a-CH,), 1,58 (3H, s, Ac-9), 1,85 (3H,
J = 6,0Hz, angeloyl p-CH,), 2,12 (1H, s, H-7), 2,21
H, s, H-8), 3,57 (3H, s, OCH,), 3,77 (3H, s, OCH,), 3,87
H,'s, OCH,), 3,90 (3H, s, OCH,), 5,74 (1H, s, H-9), 5,84
H, d, J = 7.6Hz, H-6), 5,94 (2H, s, OCH,0), 5,94 (1H,
s, angeloyl g-H), 6,43 (1H, s, H-11), 6,71 (1H, s, H-4). *°C
NMR (100MHz, CDCL,): &, 15,7 (C-4’, C-17), 20,0 (C-18),
20,8 (C-27, C-5'), 38,8 (C-7, C-8), 80,8 (C6, C-9), 102, 4
(C-11), 110,6 (C-4), 127,9 (C-2’), 138,7 (C-3’), 141,4 (C-
2), 151,7 (C-1), 151,9 (C-3), 166,9 (C-1), 170,2 (C-1").

3,4-Dihydroxyphenylethanol-5-0-p-D-glucose (2): Chat
bot mau nau; CTPT: C, H,,0,; 'H NMR (400MHz, CH,0D):
5,2,64 (2H, t, J = 7,03Hz; H-7), 3,29 (1H, m, H-4),
3,29-3,50 (3H, m, H-2', 3", 5'), 3,47 (1H, m, H-6"a), 3,51
(2H, t, J = 8,0 Hz; H-8), 3,75 (1H, m, H-6'b), 4,73 (1H,
d, J = 7,0Hz, H-1"), 6,42 (1H, m, H-6), 6.60 (1H, s, H-2).
C NMR (125MHz, CH,0D): 5,39,8 (C-7), 62,4 (C-6'),
64,3 (C-8), 71,3 (C-4"), 73,8 (C-2), 74,9 (C-3'), 77,6 (C-
5'), 104,4 (C-1"), 110,6 (C-2), 112,4 (C-6), 131,3(C-1),
134,7 (C-4), 146,8 (C-5), 147,2 (C-3).

Cimidahurinine (3): Chat bot mau trang; CTPT:
C,,H,0, 'H NMR (400 MHz, CH,0D): &, 7,07 (1H, s,
H-2), 6,77 (1H, s, H-6), 6,76 (1H, s, H-5), 4,74 (1H, d,
J = 7,6Hz, H-1"), 3,88 (1H, d, J = 4,0, H-5), 3,72/3,90
(2H, m, H-6'a, 6’b), 3,49 (2H, d, J = 5,2Hz, H-8a, 8b),
3,45 (1H, m, H-3’), 2,71 (2H, t, J = 7.0Hz, H-7a, 7b).
3C NMR (125MHz, CDCl,): &, 146,7 (C-3), 146,6 (C-4),
132,1 (C-1), 125,2 (C-6), 119,6 (C-5), 116,9 (C-2), 104,4
(C-1), 78,3 (C-5), 77,6 (C-3’), 74,9 (C-2'), 71,4 (C-4"),
64,3 (C-8), 62,5 (C-6'), 39,5 (C-7).

Phloridzin (4): Chét bot mau vang; CTPT: C,H,,0,,; 'H
NMR (500MHz, CD,0D): 5, 2,80 (2H, t, J = 7,6Hz, H-7),
3,63 (2H, dd, J = 5,2, 12,0Hz, H-6"), 4,58-5,27 (4-OH
phén td dudng), 4,98 (1H, d, J = 7.2Hz, H-I"), 5,89 (1H,
d, J = 2.4 Hz, H-5), 6,11 (1H, d, J = 2,0Hz, H-3’), 6,63
(2H, d, J = 8.4Hz, H-3, H-5), 7,01 (2H, d, J = 8,0Hz,
H-2, H-6). *C NMR (125MHz, CD,0D): &, 30,8 (C-7),
47,0 (C-8), 62,4 (C-67), 71,1 (C-4"), 74,7 (C-2"), 78,4
(C-3"), 78,5 (C-57), 95,4 (C-3’), 98,3 (C-5), 102,1 (C-I"),
106,8 (C-I), 116,1 (C-3, C-5), 130,4 (C-2, C-6), 133,9
(C-l), 156,3 (C-4), 162,3 (C-2’), 165,9 (C-6"), 167,5 (C-
4, 206,5 (C-9).

(
d,

(1
(3
(1

2.4 Phuwong phap danh gia hoat tinh e
ché sy san sinh NO

Cac chét phan 1ap dudc tii 1a cay Na riing dudc danh gia
hoat tinh (ic ché san sinh nitric oxide (NO) trén t€ bao dai
thuc bao chudt RAW 264.7 kich thich bdi LPS. Su san sinh
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NO dudc danh gia dua vao su tich tu nitrite trong dich cla
t€ bao. Nitrite dugc phat hién va phan tich bang cach hinh
thanh mot mau hdong dé khi mau thit c6 chiia NO, phan
ling vdi thudc thii Griess[7, 8].

Té bao (RAW264.7 hodc BV-2) dugc nudi cay vai ndng
do 5 x 10° t€ bao/ml trong moi trudng DMEM 6 37°C, 5%
GO, vai 10% FBS, penicillin G (100 U/ml), streptomycin
(100mg/l) va L-glutamine (2mM). Sau d6, méi trudng
dudc thay thé bang moi trudng mdi chita 100 g/ml LPS va
céc hgp chét thii  nhiéu ndng do khac nhau, giit 6n dinh
trong 24 gid. Dung dich DMSO 1% dudc st dung lam mau
trang, butein, dexamethasone dugc st dung lam mau doi
ching[9]. NaNO, 6 céc ndng do khac nhau dugc sii dung
dé xay dung dudng chudn. Do hap thu dudc do 6 570nm.
Ham lugng nitrite cta tling mau thi nghiém dugc xac dinh
nhd vao dudng cong ham ludng chudn NaNO, va dugc so
sanh % vdi mau chiing am (LPS).

- % tic ché NO dudc tinh bang cong thic:

% (fc ché = 5-¢ x 100

Trong d6: A-C: ndng do NO,” (uM): A: LPS (+) mau (-);
B: LPS (+) mau (+); C: LPS (-) mau (-).

- Gid tri CS % (% Cell Survival) la kha nang song sot
clia t€ bao 6 ndng do ban dau ctia mau thl dudc tinh theo
cong thac:

[3[51

Blaiiikia

L% X 100) +a

Trong d6: OD: mét do quang;s: do Iéch tiéu chudn dudc
tinh theo cong thiic: B
Fx=%P

gm =1

Jy m=1

X: gid tri OD tai giéng i, #: gid tri OD trung binh; n: s6
giéng thi 1ap lai.

- Nong do tic ché 50%, IC,, dudc xay dung trén 5 nong
do thi nghiém. Gia tri IC,, dudc xac dinh theo phudng
phap hoi quy tuyén tinh trén phan mém Graph Pad Prism,
version 8.4.0 (USA).

% (ic Ché '[é’ bao = I:.:g:!llllll'.|lll-|l.l_.:.::':"ll.'l'.-\.l:l.l ¥ 1000

min chain™ e hriag

(Highye, - 30y x (Highp o - Low, )

I = Highe -
Haghya, - Lo g,
JLow,_: chat thi 6 nong d cao/chat

Trong do: High,, conc-
/Low, ;% Uic ché & nong do

thii 6 ndng do thap; High, .,
cao/% lic ché 6 nong do thap.

I1I. KET QUA VA THAO LUAN

3.1 Két qua phan lap cac hop chét

Hop chat 1 thu dudc dudi dang bot mau trdng. Phé ™H
NMR ctia hgp chét 1 cho thdy mot proton olefinic & 5, 5,94
(s, H-3), mot tin higu doublet ciia nhom methyl 6 6,, 1,85
(d, J = 6,0Hz, H-4") va m6t dai singlet clia nhém methyl &
8, 1,50 (H-5'), hai tin hiéu singlet ctia proton vong tham 6
5, 6,43 (H-11) va 6,71 (H-4), hai proton methylenedioxy 6
ving trudng thép 6 6, 5,94 (s; H-19), bon tin hiéu singlet
cta nhom methoxy 6 o, 3,57 (OCH,-14); 3,77 (OCH,-2);
3,87 (OCH,-1); 3,90 (OCH,-3), hai nhom oxymethine ¢
d, 5,84 (d, J = 7,6 Hz, H-6) va 5,74 (s; H-9), mét tin
hiéu cua nhom methine 6 6, 2,21 (s; H-8), mdt nhom
methyl béc 2 § 5, 1,02 (d; J = 5,6Hz, H-18), lién két vdi
nhom angeloyl [9,, 5,94 (H-3'); 1,85 (d; J = 7,1Hz; H-4");
1,50(br s, H-5")], va mét tin hiéu singlet ciia nhém methyl
d 9, 1,58 (H-2"). Phd *C NMR clia 1 cho thdy tin hiéu cla
2 carbon nhom carbonyl 6 d,166,9 (C-1') va 170,2 (C-
1”), 11 nguyén tli carbon khong lién két véi proton [bao
gom 6 carbon lién két vdi oxy & 6, 148,7 (C-12); 151,1 (C-
1); 141,4 (C-2); 136,1 (C-13); 121,3 (C-15) va 151,9 (C-
3); ndm tin hiéu con lai 6 5, 121,3 (C-15); 123,2 (C-16);
127,9 (C-2"); 131,4 (C-5); 133,2 (C-10)]; 6 carbon nhom
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methine tai 6, 38,8 (C-8); 138,7 (C-3); 102,4 (C-11) va
110,6 (C-4); 80,8 (C-9) va 80,8 (C-6); 1 nhdm methylene
0 6, 101,2 (C-19); 4 nhom methoxy tai 6, 56,1 (OCH,-3);
60,3 (OCH,-2); 59,4 (OCH,-1) va 60,7 (OCH,-14); 4 nhom
methyl tai 6, 15,7 (C-4'), 20,0 (C-18); 20,8 (C-5") va 15,7
(C-17). Céac d ligu phd ™H va '3C NMR cua hgp chét 1
cho thdy su c6 mat clia khung dibenzocyclooctadiene véi
mot goc angeloyl va mot goc acetal. So sanh cac di kién
pho clia 1 vdi hgp chat interiotherin C dugc phan 1ap tir
than cla loai Kadsura interior da cong bo trudc do[10]
nhan thdy c6 sy phu hgp tin higu pho tai cac vj tri tudng
ting. Can ¢t thém vao phd HMQC va HMBC (Hinh 2) cho
phép khang dinh 1 12 interiotherin C. Hop chét nay trudc
day cling da dugc phan Iap tif than ré cua loai Kadsura
polyspermal[11].

Hop chat 2 thu dudc dudi dang bot rin mau nau. Pho
'H NMR cta 2 cho thdy hai tin hiéu proton thom thé meta
d d, 6,60 (H-2) va 6,42 (H-6); mot proton g-anome 6 4,
4,73 (d; J = 6,97; H-1"), tin hiéu ciia mach ethanol tai 5,
3,51 (H-8) va 2,64 (H-7) va cdc tin hiéu khac la cac proton

béo cua phan dudng.
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Hinh 2. Mét s6 tuang tac HMBC chinh cta cac hop chat 1-3

Trén phé ®C NMR cla 2 cho thdy tin hiéu cla 14
nguyén ti carbon trong dé c6 3 carbon vong thom lién
ket vdi oxytalé 134,7 (C- 4) 146,8 (C-5) va 147,2 (C-3).
Do chuyén dICh héa hoc cua nhém methylene g 6,351
(6, 64,3; C-8) chi ra sy hién dién clia nhom hydroxyl i
mach nhénh ethyl. Tudng quan HVBC cua proton 6 6,
4,73 (H-1") véi carbon @ o, 147,2 (C-3) chiing minh rang
don vi dudng dudc gan 6 C 3. So sanh di kién pho cua
hdp chat 2 véi hdp chat 3,4-dihydroxyphenylethanol-5-O-
p-D-glucose da cong bo[12] nhan thdy c6 su phi hop vé
tin hiéu pha tai cac vi tri tuang ting. K&t hap véi cac di kién
phd HMQC va HVBC (Hinh 2) cho phép khéng dinh 2 Ia
3,4-dihydroxyphenylethanol-5-O-$-D-glucose.

Hdp chat 3 thu dudc 6 dang bot mau trang. Hap chat 3
co cau tric tidng tu hop chat 2, diém khac biét duy nhat 1
vi tri C-5. 0 hdp chat 2, tin hiéu C-5 1a mot carbon kh(“)ng
chuia proton lién két v6i nhom hydroxyl ¢6 gid tri do chuyén
dich héa hoc la 5, 146,8. 0 hop chét 3, tin hiéu C-5 dudc
khang dinh 1a nhom methine do c6 do chuyén dich hoa
hoc tai 9, 119,6 va lién két v6i mot tin higu proton tai o,
6,77 (s, H-5). So sanh cac dd liéu 1D NMR va 2D NMR
clia 3 vdi hgp chat cimidahurinine da cong bo [13] nhan
thdy ¢o su phu hgp vé tin hiéu pho tai cac vi tri tudng tng.
Nhu vay, hdp chat 3 Ia cimidahurinine.

Hop chét 4 thu dudc dudi dang bot mau vang. Trén pho
'H NMR, hdp chat 4 cho thdy su ¢6 mat cua proton thdm
loai A,B, dudc thé & vi tri 1,4 tai d, 7,01 (d; J = 8,0 Hz;
H-2,6) va 6,63 (d; J = 8,4 Hz; H-3,5); vong tham thé & vi
tri1,2,4,6 tai 9, 6,11 (d; J = 2,0Hz, H-3') va 5,89 (d; J =
2,4Hz, H-5'). Dong thai la céc tin higu déc trung cla mot
dan vi dudng tai 0, 4,98 (d; J = 7,2Hz; H-1"); 3,63 (dd; J
=5,2;12,0; H- 6”) va vlng chong chap tai g, 3,3-3,5. Pho
13C NMR cho thdy su xudt hién clia mot nhom carbonyl
ketone tai 6, 206,5 (C-9), bon tin hiéu carbon thugc vong
thom gan vdl oxy tai 6, 167,5 (C-4'); 165,9 (C-6'); 162,3
(C-27) va 156,3 (C-4). Ngoal ra la céc tin hiéu cla don vi
dudng tai o, 102,1 (C-1"); 74,7 (C-2"); 78,4 (C-3"); 71,1
(C- 4") 78, 5 (C-5") va 62,4 (C-6"). So sanh cac d kién
phé cta hdp chat 4 véi hap chat phloridzin da dudc cong

b6 [14] nhan thdy c6 su phu hdp vé tin higu pho tai cc vi
tri tuong Gng. Diéu nay cho thdy 4 1a phloridzin, m6t hdp
chat dihydrochalcone glucoside.

3.2 Két qua danh gia hoat tinh vrc ché sw
san sinh NO

Hoat tinh khang viém cla cac hdp chat phan lap dudc
tif 14 cay Na riing dua vao kha ning Gc ché su san sinh
NO trén t€ bao dai thuc bao chudt RAW 264.7 dudc kich
thich bdi lipopolysaccharide (LPS). Day [a m¢t mo hinh
tic ché su san sinh NO dudc sl dung trong danh gia hoat
tinh khang viém in vitro pho bién hon ca[15]. K&t qua thi
hoat tinh tic ché su san sinh NO clia cac hdp chat phan lap
dudc tuf 14 cay Na rung dudc thé hién 6 Bang 1.

Bang 1: Kha néng tic ché su san sinh NO
cuia cac hop chat1,2,3va4

A, Giatrilc
STT Hgp chat (uM) 50
1 |Interiotherin C (1) 21,7 +1,22
2 | 3,4-Dihydroxyphenylethanol-5-0-8-D- > 50
glucose (2)
3 | Cimidahurinine (3) > 50
4 | Phloridzin (4) > 50
5 | D6i chiing dudng: Dexamethasone 0,01 + 0,00

Két qua 6 Bang 1 cho thdy hop chét lignan 1 ¢o kha
néng tic ché san sinh NO véi gid tri IC, 1a 21,70 + 1,22 M,
trong khi do ba hgp chat phenolic glycoside 2, 3, 4 khong
thé hién hoat tinh nay. Két qua danh gia hoat tinh tic ché
su san sinh NO cla hgp chét lignan 1 phan 1ap tu la cay
Na rting Viét Nam ciing tudng dong vdi cac cong bo trudc
day cla Hu va cong su[16] nam 2012 cong bd cua Fang
va cong su[17] nam 2014 vé cac hdp chét lignan phan
lap dudgc, cling nhu phan chiét EtOAc cua than ré cdy Na
riing c6 hoat tinh tc ché sinh NO do LPS gay ra trong té
bao BV-2 cuia chudt bang phudng phap Griess. Két qua thi
nghiém hoat tinh tic ché su san sinh NO trong nghién ctiu
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nay gdi y cho viéc st dung hdp chat lignan interiotherin C
tif loai Na riing Viét Nam trong viéc diéu tri cac bénh vé
viém nhiém.

IV. KET LUAN

Tu 14 cdy Na ruing (Kasura coccinea) thu hai tai Tam
Dao, Vinh Phic da phan I4p cua bon hdp chat. Cau
tric hoa hoc cua ching dudc xac dinh la interiotherin C
(1), 3,4-dihydroxyphenylethanol-5-O-B-D-glucose (2),
cimidahurinine (3) va phloridzin (4). Hoat tinh khang viém
dua trén kha nang tic ché su san sinh NO cia bon hgp chat
phén lap dudc tif la cay Na riing da dugc khao sat. Két qua
cho thdy hgp chat 1 tc ché sy san sinh NO vdi gid ri IC,
la 21,70 + 1,22uM. Ba hgp chét phenolic glycoside 2, 3,
4 khong thé hién hoat tinh nay.
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T01 UU HOA QUA TRINH THIEU KET BIEU CHE BOT U,0, TV TRONG CAO

NGUYEN TRONG HUNG*, NGUYEN THANH THUY, NGUYEN VAN CHINH, LE THI GIANG

SUMMARY:

Vién Cong ngh# xa hiém

OPTIMIZING THE SINTERING TO PRODUCE HIGH-DENSITY U,0, POWDER

The compound uranium octoxide (U,0,) is an important nuclear material used as nuclear fuel for
research reactors. To achieve this goal, an important characteristic of U,O, powder is of a density
reaching 88-98% of the theoretical density (TD). This paper reports the results of a survey and

optimization of technical parameters for producing high-density U,

O, powder, meeting the specified

standards for manufacturing dispersed nuclear fuel for research reactors. The technical parameters
studied are the temperature and sintering time of U,O, powder. The survey experiments are designed
using the Response Surface Methodology (RSM) based on the Central Composite Design (CCD).

Based on this model, the sintering process for preparing high-density U
helping to control the parameters of the sintering.

O, powder is optimized,

I. MO PAU

Lo phan Ung hat nhan nghién cdu c6 rat nhiéu ting
dung trong cac nganh kinh t€, xa hoi. Chang la cong cu
duy nhdt dé san xudt vat liéu dac thu (vi du: chifu xa san
xudt silic ban dan), dong vi va dugc chat phong xa (vi
du: dong vi Ac-255, hat vi cau Y-90 diéu tri ung thu gan,
Tc-99m, etc.), kiém tra vat liéu, phan tich, etc.[1]. Nhién
liéu cho cac 10 nghién cuu thUc‘ing d dang hdp kim U-Si
(hoac U-Mo) phan tan trong nén nhém-Al (dang metmet),
hodc dang bot gom U,0, (hoac UQ,) phan tan trong nén Al
(dang cermet). Viéc chuyen doi tui nhlen liéu d6 glau dong vi
U-235 cao (HEU) sang nhién ligu do giau dong vi U-235 thap
(LEU) doi hoi phai taing mat do U-235 clia nhién liéu. Mat do
nhién Iiéu HEU~1,3-1,7gcm® urani, nhUng mat do nhién liéu
LEU can dat 2,3-3 chm 3. Chinhvi vay, doi véi nhién liéu LEU
dang U,0,+Al, néi riéng, thi U,0, cén phal ¢0 ty trong cao dé
dat duoc mat d6 nhién liéu theo thlet ké[2-3].

Cong nghé diéu ché U,0, ty trong cao cho ché tao
nhién liéu hat nhan phan tan d6 giau thap cho 10 nghién
cliu bao gom cac phuong phap sau[4-5]:

1. Di tir hgp chit urani hexaflorua-UF:

Hap chét UF, sau qua trinh lam giau dong vi U-235 ~20% sé
dudc thiy phan cho hé dung dich uranyl florua+ hydrofloric
acid-UQ,F,+HF theo phan ting sau:

UF, +2H0—UOF+4HF (1)

Tu dung dICh UO2 ,, urani sé duoc két tia dudi dang
hdp chat uranyl peoxr[ UQ, hodc amoni uranyl cacbonat-
-AUC dudi dang tinh thé. Phan ting két tha ctia UO, va AUC
la nhu sau:

UO,F, + H,0, = U0,0, + 2HF 2)
UOF + 3(NH ),G0, = UO CO,2(NH,),CO, + 2NHF  (3)
Tu ket tha UO hoac AUC chung duoc nung i 800°C va
sau do dudc thigu két tiép ¢ 1.400°C trong moi trudng N,
thap, dé 6n dinh ty trong.

2. bi tir U kim loai:

Khir hdp chat UF, trong méi truding khif hydro-H, ¢ cho
hdp chét urani tetraflorua-UF, theo phan ting sau:

UF, + H, = UF, + 2HF (4)

Hdp chat UF, se dugc khi nhiét kim calci-Ca hodc
magnesi-Mg cho san phdm Ia urani kim loai; phan ting khd
nhiét kim calci (magnesi) nhu sau:

UF, + 2Ca(Mg) = U + 2Ca(Mg)F, (5)

Urani kim loai sau d6 dudc d6t chdy trong khong khi dé
tao thanh U,0,.

3. Di tir dung dich nitrat cia qua trinh

thu hoi hoac tai che:

Qué trinh tach nitrat ra khoi dung dich uranyl nitrate-U0,
(NO )Zde tao thanh urani trioxit-U0,; ocid nay tiép tuc derc
nung @ 800°C va thiéu két 6 1. 400°C trong moi trudng N,
thdp dé chuyén thanh bot U,0,.

Bot U,0, st dung ché tao tam nhién liéu hat nhan phan
tan cho 10 nghién cliu can dat ty trong d>7 4gcm (TD
cua bot U,0, d=8,4gcm?) dé dat dugc mat do urani trong
[6i nhién Ileu theo nha thiét k€[6]. Bai bdo nay bdo cdo ky
thuat diéu ché bot U ,0, ty trong cao di tir hdp chat AUC.
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II. KET TUA HQP CHAT AUC

1. Piéu ché hé dung dich UO,F,-HF

Qué trinh diéu ché hé dung dich Uo,F, 2+ HF dudc thuc
hién nhu sau:

1) Dung dich uranyl nitrat thu dudc sau qua trinh tinh
ché yellow cake (U,0, ky thuat) bang phudng phap chiét[7]
dudc co két tmh 3ang tinh thé uranyl nitrat hexahydrat-
uo,(NOQ,),.6H,0 (UNH)

(2) Tinh thé musi UNH dugc hoa tan trong con tuyét
doi, sau do dung dich dudc co bay hoi. Qua trinh bay hoi
cham va ket tua uranyl hydroxit-UQ,(OH), dugc tao ra.

(3) Uranyl hydroxit dé dang tan trong aC|d HF Ioang tao
thanh hé dung dich UOZF +HF vai ty 1& HF/UO,F,
dung dich mo phong qua frinh thiy phan UF..

2. Két tiia hop chat AUC
Tai lieu[8] da nghién cliu anh erdng cla nong ao
urani trong dung dich UO,(NO,), va nong do chat ket tua
amoni cachonat-(NH,) (f Af)f lén thanh phan hoa hoc
clia két tia AUC. Ho éa quan sat thay rang khi nong do
uran| >80gL" va nong do AC>200gL", vdi ty 16 mol
),C04/U (C/U)>5 va pH>7.6, két ta AUC hdp thiic
da éuc inh thanh. Bang cac ky thuat XRD, IR va TG
da xac dinh dudc cdu tric tinh thé AUC €0 cong thic
(NH,),U0,(CO,),. Két tiia AUC hap thiic thé hién muic do
tinh thé hoa cao. Tai liu[9] da chira rang trong khoang
ndng do (NH,),CO, 200-400gL-" s& cd su gidm dang ké vé
tinh tan cua Alﬁ
Dua trén vigc xem xét tai lieu va cac két qua thuc
nghiém, cac diéu kién két tia AUC da dudc xac dinh nhu
sau: ndng do urani trong dung dich UQ,F, va (NH,),CO, lan
lugt 1a 80-120gL " va 200- 4OOgL1 ty lé CZ/U>6 Bang céch
kiém soat cac tham so nay trong qua trinh két tia AUC,
céc két qua th| nghlem da chi ra rang két tia AUC két t|nh
@ dang tinh thé vdi cong thiic hap thic la (NH,),U0,(CO,),

(phuong trinh 3). Hinh 1 chi ra anh SEM (chup trén thiét b
JEOL-IT100LV, Horiba) va dudng phan tich nhiét TG (ghi
trén thiét bi SETARAM) clia két tiia AUC thu dudc. R rang
rang, AUC két tinh & dang tinh thé va duting TG ghi nhan su
giam khoi lugng 44,01%, phii hdp véi cong thic cia AUC
khi phan hay nhiét chuyén hoa thanh UQ, theo phan ting:
(NH,),UQ,(CO,), = UQ, + 4NH, +300 +2H,0 (6)

Tuy nhlen de thu nhan dudc hleu suat két tua AUC cao
(>96%) va k|ch thudc hat AUC I6n, thi diéu kién tién hanh
ket tla la: nong dd U trong dung dich UO,F —100gL1
nong do chat két tla (NH ),60,=300- 400gL% va ty 1é mol
C/U=38. bay cung la dleu klen t0| Uu clia qua trinh két tla
AUC. Cac két qua nghién cliu cua ching toi hoan toan
tudng tu vai cac tai liéu[10-12].

Al i bl
Hinh 1. Mau bét va anh SEM (trén),
va gian do phan tich nhiét TG (dudi) cia AUC

III. TOI UU HOA QUA TRINH THIEU KET BQT U,0,
PE THU PUQC SAN PHAM U,0, TY TRONG CAO

1. X4c dinh mién thwc nghiém

Dua trén glan do phan tich nhigt trén Hinh 1, co thé
nhéan thdy rang trong khoang nhiét do 150- 400°C la qua
trinh chuyén hoa AUC thanh UQ, (phudng trinh 6), tudng
ting vdi su giam khai lugng 44, 01% tiép theo 1a qua trinh
chuyén hoa U0, thanh U,0, theo phudng trinh;

3UQ, = 2UO 0, + 1/20 )

Su chuyen hoa nay dién ra trong khoang nhiét do 400-
900°C, tuong ting véi su giam kh0| lugng 2,30%. Nhu vay,
két qua phan tich nhit da chi ra rang nhiét do thiéu két U,0,
sé bat dau tir 1.000°C. Theo céc tai liéu tham khao[4- 6]
qué trinh thiéu két bot U,0, sé két thac & nhiét do 1.400°C.
Thong thudng, doi voi mot qua trinh thiéu két, vi du thiéu
két U O ngoai yéu t6 anh hUOng nhiét do, yeu 16 thoi gian
thiéu ket sé anh huang dén, vi du ty trong cua bot U 0ﬁ
Qué trinh thiéu két gom urani dioxit-UO, da dudc chung t0i
nghién cliu va bao cao trong tai Ileu[13 16]. Do vay, dua
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trén cac k|nh nghiém nay, tai liéu tham khao, dudng TG
ctia AUC va céc thuc nghiém, da xac dinh dudc cac yéu
t6 anh hudng chinh 1a nhiét do thiéu két va thai gian thiéu
két dén yéu t6 phu thudc 1a ty trong cua bot U,0,. Mién
thuc nghiém dudc xac dinh 1a: nhiét do va thdi gian thiéu
két 1an Iugt 1a 1.000-1.400°C va 6-10 gid. Phuong phap
RSM-CCD da dugc st dung mot cach kinh nghiém dé toi
yu héa qud trinh thiéu két bot U,0,[15-16]. Céc bién doc
ap la nhiét do thiéu két (°C) va thd| gian thiéu két (gio),
bién phu thudc 1a khai lugng riéng (KLR) cta bét U,0, (g/
cm3) Nguyén ly cua phuong phap RSM-CCD da duoc mo
ta chi tiét trong céc tai liéu tham khao[15-16]. Bang 1 chi
ra quy hoach hoa thuc nghiém doi véi mo hinh RSM-CCD.
Theo bang nay, doi véi ham muc tiéu phu thudc vao 2
bién (k=2) thi s6 thi nghiém sé la 2 + 2k + n, = 9 (s6
thi nghiém 6 tam n,=1). Céc thuc nghiém vé thiu ket bot
U,0, (st dung lo nung dang 6ng Nabertherm, nhiét do lam

O



viéc 1.800°C) da dudc ti€n hanh theo quy hoach hoa thuc
nghiém dé 1ap va két qua dudc st dung nhui la so ligu input
dua vao phan mém MODDE 5.0 dé xac dinh phudng trinh
toan hoc mo ta KLR bot U,0, (KLR bot U§0 dugc xac dinh
theo ASTM C373-88 standards) phy thugc vao nhiét do va
thoi gian thiéu két (Bang 1).

Bang 1: Thiét ké thuc nghiém ctia md hinh RSM-CCD

SETT ] Gia tri that Gia tri ma hoa
hietdo (X) | Thoi gian (%) | X
(°C) (gid) ! 2
i 1000 6 5 1
2 1400 6 1 w
3 1000 10 5 1
4 1400 10 1 1
5 1000 8 5 0
6 1400 8 i 0
7 1200 6 0 1
8 1200 10 0 i
9 1200 8 0 0

2. M6 hinh héa qua trinh thiéu ket

S0 liéu thuc nghiém cla 9 thi nghiém dudc chira @
Bang 2. Dua vao_ két qua thuc nghiém nay, két qud tinh
toan clia phan mém MODDE 5.0 da cho gia tri cac he s0
cua phuang trinh RSM-CCD: b,; hé s6 tuyén tinh b , b,; hé
s6 bac hai b2 b% va hé s6 tuong ho b,,; chung duoc liét
ké trong Bang 3. Phu0ng trinh toan hoc mo ta anh hudng
cua nhiét do X, va thdi gian thiéu két X, dén khai lugng
riéng bot U,0, Y Ia nhu sau:

Y=7,6+0,15X,+0,15X, -0,08X,? -0,05X X, (8)

Bang 2: Két qua thuc nghiém va tinh toan theo mé hinh RSM-CCD

S§ Bién ddc lap Bién phu thudc
T X, X, KLR bot U.0,, gcm?®
(°C) (qi®) Thuc nghiém Tinh toan

1 1.000 6 7.2 7,21
2 1.400 6 7.6 7,61
3 1.000 10 7,6 7,61
4 1.400 10 7.8 7,81
5 1.000 8 75 7,49
6 1.400 8 7.8 7,79
7 1.200 6 74 7,39
8 1.200 10 7.7 7,69
9 1200 8 7,6 7,62

Bang 3: Gia tri cac hé sé cua phuong trinh toan hoc
theo mé hinh RSM-CCD

Hé so Gia tri Sai so chuan P
b, 7,62222 0,0143444 |1,46983e-008
b, 0,15 0,00785674 |0,000313798
b, 0,15 0,00785674 |0,000313801
b2 0,016667 0,0136083 | 0,308059
b2 -0,0833338 [0,0136083 | 0,00875428
b,, -0,0500001 | 0,00962251 |0,0138468

S6 liéu tinh toén tii phuong trinh RSM-CCD ciing dudc

chi ra trong Bang 2. Hinh 2 chi ra su tudng quan gida s6
liéu thuc nghiém va s6 liéu tinh toan va cho thdy hé s6
tuong quan R?=0,996. Nhu vay so ligu tinh toén phu hop
tot véi so liéu thuc nghiém. Phudng trinh todn hoc mo ta

@

qua trinh thiéu két phu thudc vao céac yéu t6 da dudc thiét
1ap (phuang trinh 8).

Phan tich cac hé so cla phudng trinh RSM-CCD:

- Hé s6 tuyén tinh dong gop vao ham muc tiéu cla 2
yeu t6 nhiét do va thdi gian la nhu nhau va dugc tinh toan
béng b,+0,15.

- He so béc hai cla yeu t6 nhiét do bi loai bo vi sai s6
I6n. Hé so bac hai clia yeu 10 thoi gian dong gop vao ham
muc tiéu dudc tinh toan bang b,+0,08.

- Hé s6 tuong hd dong gop vao ham muc tiéu dugc tinh
toan bang b,+0,05.

Tl cac ket qua phan tich he s0, c6 thé nhan thay rang
anh hudng cua yéu t6 nhiét dd nhé hon anh hudng cla yéu
t0 thoi gian. Diéu nay gitip dinh lugng anh hudng cla cac
yéu t6 dé tir do kiém soat qua trinh thiéu két.

¥ 5 Rl i

.-'.-.-j..

B s oy g s g o i

Hinh 2. Su phu hdp gitia s6 liéu tinh toan va so liéu thuc nghiém

3. T6i wu hoa qua trinh thiéu két

Hinh 3 cho ta hinh anh truc quan anh huong tudng hd
cua nhiét dg va thai g|an thleu két dén KLR cla bot U30
Két qua toi uu hoa phan mém MODDE 5.0 dudc chi ra
trong Bang 4. Theo két qua nay, diéu kién t6i uu hoa la
nhiét do thiéu ket 1.400°C va thai gian la 9 gid; khi d6 KLR
bot U,0, dat 7,8gcm?.

Thad gian

Mhlet dio

Hinh 3. Bé mét dap dng cia KLR bot U0,
phu thudc vao nhiét do va thdi gian thiéu két
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Bang 4: So liéu tdi vu hoa (theo phan mém MODDE 5.0)

Nhiét do Thai gian KLR

1.399,99 9,2004 7,8189

1.399,98 9,1982 7,8189
1.400 9,3395 7,8185
1.400 9,2 7,8189
1.400 9,5 7,817
1.400 9,2 7,8189
1.400 8,8 7,8156
1.400 9,2 7,8189

Nhu vay, bang phudng phap t6i uu hoa RSM-CCD, da
t6i uu hoa quatrlnh thiéu két bot U,0, c6 nguén g6c tir AUC
dé thu dugc san pham U 0, ty trong cao. Két qua nghién
cliu da chi ra rang nhiét do thiéu két toi uu la 1.400°C va
thdi gian thiéu két toi uu 1a 9 gid; khi do, ty trong bot U,0,
dat gia tri 7,8gcm?,

IV. KET LUAN

Da xac dinh dugc cac thdng so ky thuat cua qua trinh
diéu ché hdp chét AUC tii hé dung dich UO,F,+HF va céc
thong soO ky thuat cta qua trinh thiéu két bot U,0, dé co
dudc san pham bot U ,0; ty trong cao.

(1) Céc thong s ky thuat t6i uu cho qua trinh két
tla AUC tii hé dung dich UO,F,+HF la: ndng d¢ urani
trong dung dich UQO,F —1009L1 nong do chat két tla
(NH,),C0,=300- 4OOgL1 va ty & mol C/U=8. Bang
phuung phap phan tich nhiét TG da xac dinh dudc rang
san phdm AUC nhan dudc 12 tinh thé va hap thic véi cong
thic 2(NH,),C0,.U0,CO0,.

(2) Bang cong cu thiét ké thi nghiém t6i uu da yéu to
theo phudng phap RSM-CCD, cac thong so ky thuat toi uu
clia qua trinh thiéu két bot U ,0, da dugc xac dinh nhu sau:
nhiét do thiéu két la 1 400°C va thdi gian thiéu két 12 9 gid.
San pham bot U ,0, dat ty trong 7,8gcm?.
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XAC DINH THANH PHAN I:IO[\ HOC VA TONG PHENOLIC, FLAVONOID
TRONG DICH CHIET LOAI HEDYOTIS DIFFUSA WILLD

VO MINH TRANG', PHAM LE PHUGNG UYENZ, PHAN MINH GIANGZ, B0 THI VIET HUGNG?
1. Trugng Dai hoc Gido duc, Dai hoc Qudc gia Ha Nii
2. Khoa Hda hoc, Trudng Dai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Nii

SUMMARY:

DETERMINATION OF CHEMICAL COMPOSITION AND TOTAL PHENOLIC,
FLAVONOID CONTAINED IN HEDYOTIS IN HEDYOTIS DIFFUSA WILLD. EXTRACT

In this study, 18 compounds were identified in the first fraction of the Hedyotis diffusa Willd.
ethanol extract by GC/MS method, in which fumaric acid, heneicosane, tetradecanoic acid, phytol and
n-hexadecanoic acid are the interest compounds such as using as raw materials for the production of
various drugs and supplements or antioxidants, preventing diseases related to oxidative stress. The
content of antioxidant compounds in plant is a criterion to evaluate the quality of medicinal herbs,
so the total phenolics and flavonoids in the extract of Hedyotis diffusa extract were determined, 20
GAE mg/g, 28 QF mg/g. The present review intends to provide the positive effects of Hedyotis diffusa
in fighting diseases and sustaining human healthcare, as well as in drug industry applications.

Keywords: Hedyotis diffusa Willd., total of phenolic and flavonoids compounds, GC/MS analyse.

I. MO PAU

Lu8i ran trang co tén khoa hoc la Hedyotis diffusa Willd,
thudc ho Rubiaceae dudc phan bo rong rai 6 Trung Quac,
Philippin, Malaysia, Lao, Campuchi, Viét Nam; c6 362 loai
thudc chi Hedyotis phan bo trén toan thé gidi. Trong y
hoc déan glan Viét Nam, 1udi rén trang dudc dung de thanh
nhiét, gidi doc va hoat huyet[1 2]. G Trung Quéc, 1udi ran
trang dugc st dung dé diéu tri ung thu cting nhu cai thién
cac phan ting bét Igi trong hoa tri. Cac nghién ctiu dudc ly
cho thdy no chifa cac hdp chat cd hoat tinh chdng ung thu,
bao gém anthraquinone, hemiterpen, flavon, polyphenol,
acid hiiu co va polysaccharides[3]. Nghién ctu ctia Chen
va cong su da chiing minh rang chiét xudt Iui ran trang
lic ché su hinh thanh mach va thic ddy qué trinh tu tiéu
diét céc té bao khoi u thong qua con dudng phu thudc vao
ty thé[4, 5]. Bang phudng phap in silico docking, nhan
thdy rang cac thanh phan quercetin, asperuloside trong

dich chiét ludi ran tring c6 thé diéu hoa hoat dong cua
cac protein kinase trong qua trinh tang sinh té bao[6, 7].
Trong nghién c(u in vivo trén nd hinh chu6t bi gay bénh
ung thu gan, cho thdy chiét xut nudc cula loai cay nay
c6 thé tic ché hiéu qua su phat trién t€ bao ung thu gan
HepG2 va phat huy hiéu qua chong ung thu cta thudc
5-fluorouracil liu thap[8]. Thanh phan héa hoc cla loai
Hedyotis diffusa Willd cling da dugc nghién ciiu, bao gom
cac hgp chét iridoid, flavonoid, anthraquinone, phenolic va
cac dan xuat cua chung[9] D& gop phan nghién ciu thanh
phan hoa hoc clia cac loai cay ¢ tac dung chtia bénh cua
Vigt Nam nham khang dinh hon gia tri cla ching, nhom
nghién clu da tién hanh phan Iap cac hdp chat co hoat
tinh sinh hoc cua loai cdy nay, dong thdi tién hanh khao
sat mot so hoat tinh sinh hoc cla cac dich chiét tif loai 1uGi
ran trang Viét Nam.

II. NGUYEN LIEU VA PHUONG PHAP

Chuén bj mau: Mau cay IuGi ran trang gdm cé phan I4,
than, hoa va ré dudc thu hai tai Hoai Dic, Ha Noi vao thang
7/2021 va dugc kiém nghiém bdi tién si Triéu Anh Trung
thuéc Khoa Sinh hoc, Trudng Dai hoc Su pham Ha Noi.
Mau dudc rlia va sdy 6 40°C cho dén khi khd hoan toan,
chia nhé ra cac tli va bao quan & nhiét do 4°C.

Chudn bi dich chiét: St dung 2kg mau kho da dudc xay
min va ngam trong dung mai hiu cd ethanol 70% trong 5
ngay G nhiét do phong, loc qua gidy loc bang d6 dé thu dich
chiét, thi nghiém duoc 14p lai thém 2 14n. Dich chiét ethanol

70% @ céc 1an loc dugc gop lai; st dung thiét bi cat quay chan
khong Buchi R210 dé loai bd dung, thu dudc 104.4g cin
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chiét ethanol (ki hiéu Ia EHW), hiéu suét chiét 1a 5.2% (khGi
ludng dich chi€t/ khoi lugng mau dudgc ligu khO).

Phén tich can chiét ethanol cdy lugi rdn trang EH bang
phudng phap sac ki cét thuong CC: 40.7 gram cdn chiét
ethanol dugc trién khai phan tach trén sic ki cot thu0ng, st
dung pha tinh 1a silica gel 60 (0.04 - 0.063mm) va pha dong
rlia giai gradient véi he dung moi n-hexan : ethylacetate, v:v
(20:1,15:1,10:1, 7:1, 5:1; 3:1, 2:1, 1:1), d6i c6t bang 100%
methanol. Thu dudc 11 phan doan, ki hiéu 1a EHW1-EHW11.

Khédo sét dinh tinh cdc hdp chét dé bay hoi trong can
chiét EHW céy luoi ran trang bang phuong phap sic ki khi
khdi phd GC/MS: pha lodng 10mg phan doan EHW1 trong
10 ml dung moi ethylacetate. Mau dudc phan t|ch trén thiét
bi GC-MS Agilent-6890N/5973i, cot mao quan HP 5-MS
(1D 30m x 0.25mm, 0.25um). Chudng trinh nhiét do: 40°C
trong 5 phut, tang 8°C/phut dén 270°C dén 27 phat, khi
mang cla Helium (1 mi/phit). Nhiét d bung bom méu
250°C, ché dg split 15:1, chuong trinh quet khoi lugng
40.0- 550m/z Thu vién pho Wiley 7n.I va NIST dudc su
dung dé so sanh va xac dinh cdu trac cla cac hop chat.

Xac dinh tong ham luidng phenolic va flavonoid: Téng ham
lugng phenolic trong dich chiét xudt cay ILGi ran trang dudc
xac dinh bang phudng phap Folin-Ciocalteau, va dugc tién
hanh theo m¢ ta clia Horwitz W cling A. Sfahlan va céc cong
s[10]. Dung dich chudn gallic acid va chiét xudt duigc chuan
bi § c4c thang ndng do khac nhau 25 - 100pg/ml. DG hap thu
quang ctia mau dudc do 6 budc song A = 760nm.

Ham lugng flavonoid dugc xac dinh theo phudng phap
dudc mo ta bdi Bonvehi va cong sy véi mot s stia doi[11].
Dung dich chuén quercetin va chiét xudt dudc chudn bi 6
cac thang ndng do khac nhau 0.25 - Tmg/ml. D hap thu
quang ctia mau dudc do ¢ budc song A = 510nm.

Khao sat kha nang bat goc tu do DPPH clia cac phan
doan chiét EHW1-EHW11 dugc xac dinh theo phuadng
phdp dugc mo ta bdi Sogi va cong su[12]. Dung dich
chudn va chiét sudt dudc chuan bi 6 cac thang nong do
tii 20 - 100pg/ml. DO hép thu quang ctia mau dugc do 6
budc song A = 515nm.

1. KET QUA VA THAO LUAN

Ham Iugng phenolic va flavonoid trong cdc dich chiét
cdy Iudi ran trang: Chat chdng oxy hoa la nhiing hdp chat
c6 kha nang tri hodn, lam cham hodc ngan chan qua trinh
oxy hoa. Chang co thé phan ting véi cac goc tu do hodc
c6 thé 1am gian doan qué trinh phan ting day chuyén trong
qua trinh oxy hoa. Viéc san xudt qua mic cac goc tu do
va cac phan Gng oxy hoa dién ra trong cd thé con ngudi
c6 thé 1am hong cac lipid, protein hoac DNA cua t& bao,
tir do 1am tang kha nang mac bénh nhu: ung thu, bénh tim
mach, xd vifa ddng mach, tang huyét ap, thiéu mau cuc
b, tiéu dutng, bénh thodi hoa than kinh, viém khdp dang
thap va lao hoa[13]. Trong nghién cliu nay EWH c6 ham
Iugng phenolic, flavonoid 1a 20 GAE mg/g, 28 QE mg/g.

Dinh tinh cdc hop chat dé bay hdi trong cdn chiét
EHW cdy IuGi ran trdng bang GC/MS: c6 18 hop chat
dudc phat hién trong dich chiét ethanol cay 1ui ran trang.
Trong d6 mét s6 hdp chdt co hoat tinh kha thi vi nhu
acid fumaric, heneicosane, acid tetradecanoic, phytol va
acid n-hexadecanoic. Acid fumaric c6 mét so (ing dung
trong nganh dudc phdm. No 1a nguyén liéu dudc st dung
dé san xudt cac loai thudc va chat bd sung khac nhau,
sat fumarate 1a chat b8 sung st dung dé diéu tri bénh
thi€u mau do thiéu sat. Mat khac, este acid fumaric dugc
st dung dé diéu tri bénh vdy nén bang cach diéu chinh
hé thdng mién dich va giam viém trén da[14]. Ngoai ra
acid fumaric ¢ kha nang chong oxy hoa kha tot, ngan
nglia cac bénh lien quan dén stress oxy hoa[15]. Acid
tetradecanoic, con dugc goi la acid myristic, no la mot
acid béo pho bién dugc tim thdy trong nhiéu nguén tu
nhién khac nhau, bao gdm d4u diia, du hat co va ba. Acid
tetradecanoic ¢6 hoat tinh khang khudn va khang nim va
khang viém[14].

Hoéa hoc & Ung dung
SF01 (68)/3-2024

L1 aw ks
A Tia shds T o - CTF
11 ity L L
el ¥ et iy Yl | v ¥k 1 e
Inienc: | Foaliwrm: | Vol nat L M
) 17 ramandey o4
.
Tt L]
Tl w1 411
=y H—r—r—-
P ———
Posahs oo = A e
Promaty s arod wl it
Somade g 1 i
1 L = o, e sy 1 i
o M ok
T I T ap— e . Flatlt
S —— T v T
e s wam
= Ve el Hel ML
wrshasd T -
AP L T T - Pt
i
= 4 1=
Pirma T =
ot | iy | o 4
e o T . -
0| LR T oy Byl sk I v s

Bang 1: Cac hdp chat dudc nhan dang trong phan doan EHW1

Phytol ¢6 rat nhiéu trong tra xanh, rau mui tay, bap cai
trang qua mam x0i va co thé dudc chiét xudt tlr chét diép
luc cua cay xanh
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Mgt trong nhiing Ung dung chinh cla phytol trong
nganh dudc phdm Ia st dung no am tién chét dé tong hap
vitamin E. Phytol ¢6 thé chong viém va giam dau. Ngoai
ra phytol dugc cho la c6 kha nang ung thu, tuy nhién can
nhiéu nghién clu hon dé hiéu ddy du vé tac dung nay
clia phytol[16]. Acid N-hexadecanoic, con dugc goi la acid
palmitic. N6 thudng dudc st dung lam nguyén ligu tho
dé san xudt nhiéu loai thudc khac nhau, nhu thudc khang
histamine, thudc chong tram cam va thudc chdng viém.
Ngoai ra, acid palmitic con dudc st dung lam chat ting
cudng kha nang thdm thdu thudc qua da va cai thién kha
nang hép thu cua chang[17].
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TIEP CAN KHOA HOC TRONG PHAT TRIEN QUA TRINH CONG NGHE SAN XUAT
DAU QUA BU (PERSIA AMERICANA MILL.) EP LANH NGUYEN CHAT

PHAN I - THANH PHAN DINH DUGNG VA CAC PHAM CAP DAU QUA BO

VO THI THU HA, NGUYEN THI THU TRANG
Phong Thi nghiém Trong diém Cdng nghe loc, hda ddu (Bd Cang thuong)

SUMMARY:

SCIENTIFIC APPROACH IN DEVELOPING THE PROCESS OF PRODUCING COLD-
PRESSED EXTRA VIRGIN AVOCADO (PERSIA AMERICANA MILL.) OIL

PART I - NUTRITIONAL COMPOSITION AND QUALITY GRADE OF AVOCADO OIL

Avocado fruit is rich in monounsaturated fat and contains relatively high level of important lipid
soluble compounds such as vitamin E, p-sitosterol and carotenoids. However, with the increase of
avocado production, short time of maturation and easy oxidation of avocado fruit are the main problem
for producers. The production of oil from avocado fruit, thus, is highly promoted. The impacts of
postharvest procedures, preprocessing treatments, extraction, and storage on the composition, quality,
and sensory characteristics of avocado oil have been investigated in the world. Standards have been
proposed for avocado oil, including extra virgin, virgin, and pure grades of oil, to ensure that avocado
oil sold is of good quality in terms of standard quality indices, composition, and sensory properties.
The standards are unique to avocado oil, where cold-pressed avocado oil is recovered by mechanical
extraction at temperatures less than 50°C, without solvents; water and enzymes can be used.

This series of articles presents an overview of cold-pressed extra virgin avocado oil process in
order to support the scientific basis for orienting the development of avocado processing in the
Vietnam. This is important, as the production and culinary consumption of cold-pressed avocado oil,

with its light, distinctive flavor, is increasing worldwide.

Keywords: Avocado oil, extraction, cold press method, Extra Virgin Oil.

1. MO PAU

Ba co ngudn gdc tir Mexico va Trung My. 0 Viet Nam,
cay bd xuat hién 1an dau tién & tinh Lam Dong nam 1940,
do ngudi Phap mang vao. Bd la trai cay rat dac biét va khac
hén véi cac loai trai cay khac vi nd chiia ham ludng déu
va protein cao, la mot trong nhiing trai cdy bo dudng nhat
trén thé gidi: khdng chifa cholesterol va natri, c6 cac chat
béo khong no tot cho stic khoé, cé chat beta-sitosterol
gitip giam cholesterol, ¢6 chat folate dac biét tot cho phu
nii mang thai (gilip gidm nguy c6 ndt dot song), co kali
chdng 1ao hod va la ngudn giau glutathione gip chdng lai
tac nhan gay ung thu.

Tai Tay Nguyen vung trong bd noi tleng g Viét Nam,
ba dudc trong 6 tat ca cac tinh, gom Lam Dong, Dak Lak
D&k Nong, Gia Lai va Kon Tum, véi tong dién tich dat gan
8.000ha, (ing vdi sadn lugng qua bo dat 80.000 - 120.000
tdn/nam. V6i dac diém dia hinh, khi hau, tho nhu@ng thuan
i & Tay Nguyén, thay ddi theo tung tlnh bd sap va cac
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giong bo & Tay Nguyén, vi du ba Cuba, ba 034, bd Booth 7,
bd Hass,... luan phién cho trai gan nhu quanh nam (tu
thang 1 dén thang 11). Diéu nay cho thdy, ngudn nguyén
liu qua bo & Viét Nam 13 san co, rat doi dao va lién tuc
tang trudng on dinh, ca vé so lugng va chét lugng.

Bo dudc cho 1a mot loai trai cay “kho tinh” vi khdng dé
bao quan, hién chl yéu dung dé an tudi nhung thudng chi
dé dudc dén t6i da 5 ngay. Qua b ¢6 dc tinh chin dong
loat, dé dap nét, dé thoi ti cudng, nén rat kho c6 thé van
chuyén dén céc tinh xa hay xuat khdu. Mt khac ba cing 1
loai trai cay rat kno dé ché bién, néu ché bién khong dung
cach, bd rat dé nhiém vi dang. Vi dang |a do su hinh thanh
cac alkanol trong qua trinh ché bién san phdm ¢ nhiét do
trén 70°C. Cu thé, qua trinh X ly nhiét bo dan dén su tao
thanh vi dang gay ra bdi cac oxylipin tii C,.-C,, cung Vi
1-0-stearoyl-glycerol va 1-0-linoleoyl-glycerol[1].



G Viet Nam, trong thoi gian qua, c6 mot s cong trinh
khoa hoc dé dudc cong bd, lién quan dén nghién clu ché
bién qua ba & qui md phong thi nghiém. Dién hinh la cong
trinh nghién ctu cong nghé trich ly du tu trai bo bang
phudng phap bd sung enzym ngoai sinh, dat hiéu sut thu
hoi ddu 73%; san xudt bot b tach béo, dé san xudt bot
dinh dudng[2]; Nghién ciiu cong nghé ché bién hat qua bo
thanh san pham thic pham tiéu dung tryc tiép (tra tui loc
va vién nén bot hat bd), cing nhu ché pham lam nguyén
ligu ché bién thuc phdm (bot phenol va tinh bot hat bo)
[3-5]. Tuy nhién, cho dén nay, tai Viét Nam, van chua co
nha mdy cong nghiép nao ché bién sau qua bd thanh san

phdm c6 gid tri gia tng cao. Trong khi d6, ddu qué bo, dic
biét 1a dau ba nguyén chat ép lanh, khong nhiing dudc xem
la ngudn dau an co gia tri dinh dudng cao, ma con dudc
sti dung lam nguyén liéu cao cap trong qua trinh ché bién
thic phdm, san xuat dugc pham va my pham.

DE co cd s khoa hoc trong dinh hudng phat trién cong
nghé ché bién sau qua bo nham nang cao gia tri gia tang,
loat bai bdo nay trinh bay céch tiép can khoa hoc lién quan
dén phat trién cong nghé san xuat ddu qua bd nguyén chét
bang qua trinh ép lanh. Phan | cua loat bai bao nay trinh
bay tong quan vé thanh phan dinh dudng cla ddu ba va
cac pham cép dau ba.

II. THANH PHAN DINH DUONG QUA BO

Bd dudc coi 1a mot loai trai cy bd dudng va chia
lugng chat xd va protein hoa tan va khong hoa tan cao
hon nhiéu loai trai cay co thit khac. B clng la mot
nguon giau kali, vitamin E, C va B-carotene (tién chat
clia vitamin A). Hon nia, cac acid béo khong bao hoa
don trong bd ¢ hiéu qua l1am giam ndng do lipoprotein ty
trong thdp khdng mong mudn (LDL, cholesterol) trong khi
tang miic lipoprotein ty trong cao ¢6 Igi (HDL).

Ham lugng va thanh phan acid béo cla dau bo phu
thudc vao nhiéu yéu t6, chang han nhu giéng ba, thoi
gian thu hoach va thdi gian chin sau thu hoach. Dau bod
chiét xuat ti qua bd ¢ ndng do acid béo khong bdo hoa
cao va mot lugng 16n cac hdp chat co Igi cho stic khoe,
vi vay nd co thé dudc st dung la mot thanh phén trong
thuc phdm chic nang. Mot loai ddu ba dién hinh thong
thudng c6 76% acid béo khong bdo hoa dan (acid oleic va
palmitoleic), 12% acid béo khong béo hoa da polyunsa-
acid (acid linoleic va linolenic) va 12% acid béo bao hoa
(acid palmitic va acid stearic); nhiing gid tri nay dudc tinh
theo ty & phan tram cua acid béo/acid béo téng s6.

Nhin chung, acid béo bdo hoa chiém khoang 22,93%
acid béo tong s6 cla ddu chiét tu thit bd. DAu qué bo
c6 chiia chat chdng oxy hoa va phytosterol. Chat chdng
oxy hoa chinh trong dau bo la o- tocopherol (vitamin
E), 6 mic 70 - 190 mg.kg"' dau. Céc hgp chat B-, v-,
and &-tocopherols chi xudt hién vdi ham Iugng thdp (<
10 mg.kg" dau). Cac thanh phan khong béo khdc co
trong dau, gém chat diép luc (11 - 19 mg.kg' dau) va
carotenoids (1,0 - 3,5 mg.kg™).

Két qua nghién ctiu clia mét so tac gia cho thay qua b
c6 kha nang co céac thanh phan lipophilic chéng ung thu,
nhu carotenoids va lutein[6, 7]. Chiét xuét lipophilic tif bo
da dudc ching minh 1a ¢6 tac dung tic ché ton thuong gan,
{c ché su phét trién t& bao ung thu tuyén tién liét, va tao ra
apoptosis trong t& bao ung thu v & ngudi. Cac nghién cliu
trong 6ng nghiém va trén co thé séng da chi ra rang qua

ba 6 thé dudc coi la mot phan clia ché do an ngan ngia
ung thu vi chiia ham Iudng hoat chat sinh hoc cao. Viéc
san xudt dau ba véi ndng do séc t6 t6i da co thé dat dudc
bang cach t6i da hoa ty 16 m6 mau xanh, dac biét 1a mo
sat vdi vo cling. Nong do cla lutein va cac carotenoid khac
trong dau giam theo dd chin cla qua. Viéc chiét xuét dau ¢
giai doan sau khi qua chin sé dan dén nong do sac t6 trong
dau thap hon. Bo cling chiia ndng do cao sterol, khoang
3,3 mg.g" dau, dudc chiét xudt cung véi mot sé thanh
phan khong xa phong hod trong dau. Sterol thuc vat mang
lai 1gi ich cho stc khoe, chdang han nhu gidm cholesterol
lipoprotein ty trong thap va co céc hoat tinh chng ung thu,
khang viém, chong xd vita dong mach va chong oxy hoa.
Phytosterol ciing ¢ tac dung bao quan cho dau khi dau
dudc dun nong dén nhiét do chién.

Dau qua ba dé bi oxy hoa, do ¢ chiia ham lugng cao
clia cac thanh phan nhay véi su suy giam chat lugng bai
qua trinh oxy hda, chang han nhu acid béo khong bao hoa
va diép luc. Cac acid béo khong bdo hoa dé dang phan
ting v6i oxy dé tao thanh peroxit. Trong khi do, diép luc
khong gop phan on dinh ddu, ma c6 thé hoat dong nhu
mot chéat ting do nhay dé qué trinh quang oxy hoa xay
ra. Trai ngudc vdi tinh on dinh trong bong t6i ¢ nhiét do
phong, dau bd tho rat nhay cdm vdi qua trinh oxy hoa khi
tiép xdc vai anh sang ban ngay va anh sang huynh quang.
Vi vay, dau qua bd thudng dudc dong trong céac chai thiy
tinh t6i mau.

Dau bo c6 ty 1é acid béo khong bao hoa da so vdi acid
béo bao hoa va ty I1é omega-6 so véi omega-3 cao han so
v@i dau 6 liu. Sitosterol, I sterol chinh, c6 mat rat nhiéu
(hon hai lan) trong dau b so vdi dau 6 liu. Ngudi ta cling
quan sat thay 4-desmethylsterol chiém uu thé trong dau ba.
Trong khi do, 4-desmethylster-ols va 4,4-dimethylsterols
dudc phén bd tudng tu phan bd trong dau 0 liu. Theo két
qua cla chat phan ting thiobarbituric acid va bang lipid, su
on dinh cta dau ba khi dun ndng & nhigt do 180°C tudng
tu nhu dau 6 liu.
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III. CAC PHAM CAP DAU QUA BO

V6i nhiing tinh chat tuyét vdi nhu vay, cang ngay nhu
cau dau bad trén thé gidi cang co su gia tang dang ke.

Dai véi muc dich tiéu dung dm thuc, cac tiéu chuan
clia ddu bo da dudc dé xudt dé dam bao rdng dau bo
chat lugng t6t dudc ban theo cac chi s6 tiéu chudn chat
ligng, thanh phan va dac tinh cam quan (Bang 1). Trén thi
truong, dau qua ba nguyén chét thugng hang ép lanh co
gia tri thudng mai cao gap 3-4 1an so vai du tinh luyén.

Cac loai ddu cho tiéu dung 4m thuc khong can tinh ché
thém trudc khi dong chai, nhdm duy tri cang nhiéu thudc

tinh tu nhién cang t6t va gili dudc mau xanh dac trung
cling nhu hudng vi va mii thom tu nhién cla dau.

p()'i véi céc ting dung khéc, chang han nhu cac san
pham cham soc da, ddu bd thudng dudc chiét xuét véi
dung moi 6 nhiét do cao. Sau khi chiét xuat, dau dudc tinh
ché (bang cac phudng phap, nhu bay hoi dung moi, loc,
v.v.), tdy trdng va kh(' mui, dé thu dugc ddu khong miui,
mau vang. Dau bd thd thudng c6 mau xanh luc do ham
lugng chat diép luc cao va chuyén thanh mau vang xanh
sau khi tinh ché.

Bang 1: Cac pham cép dau qua ha[6, 7]

D4au nguyén chat thugng hang | Dau nguyén chat

| Dau tinh luyén Dau tron

Pic diém nguyén liéu qua bo

Chét lugng cao (rat it bi thdi/dap

nat) dap nat)

Chét Iugng t6t (co vai diém thai/

D4u tinh luyén dudc tron
vGi céc loai khac (ddu 6
liu, ddu hat lanh, dau hat
macca, ...).

Chat lugng qua khong quan
trong

Cong nghé tach dau

dung mdi hoa hoc

Phudng phép cd hoc: nhiét do thdp (< 50°C); ¢6 thé st dung thém
nudc va chat hé trg (enzym va bot talcum), nhung khong dudc st dung

Nguyén ligu 1a dau tinh
luyén (theo cong nghé
tinh luyén dau). Thanh
phan va dac tinh dau
phai ph hgp véi nhiing gi
dudc ghi trén nhan

Dau dudc khii mau va khi
mii, véi do acid thap (mau
nhat va mui vi nhe). Co thé
pha thém hudng vi thdo mdc
hodc trai cay tu nhién

Tinh chat cam quan

Mui vj rat nhe, vGi mau/mui cua

¢06 va nam/bo thuc vat véi mot it
mui khoi (trén miic 40 thang cua

Mui vi nhe, c6 mau/mui cta cd
va ndm/ba thuc vat véi mét it mui
khoi (trén miic 20 cda thang 100)

Mui vi nhe hodc trung véi mui
vi clia chdt pha thém (chanh,
@t, huang thao,...)

Tuy vao cac chat dudc
tron cung

100)

Mau xanh la dam

Mau xanh 1 v6i mgt it anh vang

Tuy mau céc chét dudc

Vang nhat tron cung

Ham lugng acid béo tu do, biéu thi theo acid oleic (% khdi lugng)

Tuy vao chat dudc tron

<05 0,8-1,0 <01 ciing
Tri s0 acid (mgKOH/q)
<1 | <2 | <02 |
Tri so peroxide (meg/kg)
<40 | <80 | <05 |
Do on dinh (bao quan & nhiét do méi trudng, dudi nitro va tranh anh sang)
2 nam 18 thang > 2 nam
Diém khoi (°C)
< 250 | < 200°C | < 250°C |
Do am (%)
<0,1 | <0,1 | <0,1 |
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Do ¢6 nhiu vitamin A, E va D trong hop chét khdng xa
phong hoa va chiia Iemthln mat thanh phan thiét yéu cho
da, dau ba co ddc tinh hydrat hoa va tai tao hitu ich nhu
mot chat chong 140 hoa va chéng nhan, cdp dm cho da
kho va tai tao do dan hoi cho da, bao vé da chong lai cac
tac nhan bén ngoai nhu gio, Ianh hodc anh sang mat troi
va lam gidm ngia va kich tng.

Doi véi muc dich my phdm, cac ché pham dudng da
st dung dau chiét xudt ti thuc vat néi chung va dau ba noi
riéng, co chda nhiéu duéng chat co Igi nhu omega 3, omega
6, protein, acid folic, kém, riboflavin, thiamin, vitamin A, E,
D K,... tham nhap vao da, gilp lam mem da, tré hoa lan da
va thUOng dugc xép vao nhUng san pham cao cap.

Ngoai ra, dau qua ba con co6 mat trong thanh phan cua
dau g0i cho tré s sinh va dau 90i cho toc bi hu ton;
san pham cham soc davaco thé, ké ca da em be; kem
dudng cho da bi hu ton, kho va nhay cam; gac san pham
chong nang; ddu massage va cac san pham cham soc
xung quanh mat.

Khi ap dung cho tdc kho, ché phdm chia dau ba giup
phuc hdi toc va lam cho toc bong mudt. Dau bo cling dong
vai tro chat kich thich tang trudng toc. Ham lugng cla dau
trong céc hop chat khong xa phong héa mang lai dac tinh
lam san chc, lam mém va tai cu trac cho I6p biéu bi.

III. KET LUAN

Dau qua ba dudc thiia nhan la nguon dinh dudng co
gia tri trén the gidi. Gia tri dinh dudng va gia tri thuong mai
cua dau qua bo phu thudc rat nhiéu vao chat luong cla
qua bo va phuang phap tach dau tu thit qua ba, trong do
dau nguyén chét thugng hang dugc san xuat bang phuong
phap ép lanh Ia loai dau cé cap do chat lugng cao nhat.
Dau nguyén chat thuong hang co chat lugng cao nhat, mot
mat a nhd dau dudc san xudt tu qua bd chat Iu0ng cao
(rat it bi thoi/dap nat), mat khac, dau dugc san xudt i
cong nghe ép lanh, khong st dung dung moi va hoa chét,
khong sl dung nh|et (dudi 50°C), khong st dung qua trinh
tinh luyén dau (dau thu dugc 1a dau tho). Chinh vi vay, dau
nguyén chat thugng hang gil dugc nhieu thanh phan dinh
dudng c6 trong qua bd. Gac pham cap dau ba khac nhu
dau nguyén chat, dau tinh luyén va dau tron, mac du co

pham cap thap hon dau thugng hang nhung déu la céc loai
dau c6 gid tri dinh dudng.
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TIEP CAN KHOA HOC TRONG PHAT TRIEN QUA TRINH CONG NGHE SAN XUAT
DAU QUA BG (PERSIA AMERICANA MILL.) EP LANH NGUYEN CHAT

PHAN Il - TONG QUAN CONG NGHE CHIET DAU TU QUA BO

VO THI THU HA, NGUYEN THI THU TRANG
Phong Thi nghiém Trong diém Cdng nghe loc, hda ddu (Bd Cang thuong)

SUMMARY:
SCIENTIFIC APPROACH IN DEVELOPING THE TECHNOLOGICAL PROCESS
OF PRODUCING COLD-PRESSED EXTRA VIRGIN AVOCADO (PERSIA AMERICANA MILL.) OIL

PART II - EXTRACTION PROCESS OF AVOCADO OIL: A OVERVIEW

Avocado oil, an edible oil extracted from the pulp of avocados, contains high concentrations
of monounsaturated fatty acids and many health-promoting beneficial compounds. The oil can be
extracted by physical, chemical, and biological methods. It has been recognized that postharvest
procedures, preprocessing treatments, extraction, and storage method greatly affects the oil extraction
efficiency and quality of avocado oil. There is quite a bit of research focused on avocado oil production
technology, with the aim of bringing added value and achieving a suitable product for different
applications. Part Il of the series of articles presents an overview of oil extraction technologies from

avocados.
Keywords: Avocado oil, extraction, cold press method, Extra Virgin Oil.

I. MO PAU

Phén | trinh bay tdng quan vé thanh phan dinh duéng  cong nghé san xudt dau bd, véi muc dich mang lai gid tri
cta ddu bo va cac phdm cép ddu bo. Theo do, gid tri dinh  gia tang va dat dugc mot san pham phd hgp cho cac ting
duéng va gia tri thuong mai cta du qua bo phu thudc rdt  dung khac nhau.
nhiéu vao chat Iudng clia qua ba va phudng phap tach Phan Il trinh bay tong quan vé cac cong nghé tach dau
dau tu thit qua bo. Kha nhiéu nghién ctu tap trung vao tli qua bo.

II. TONG QUAN CONG NGHE CHIET DAU TU QUA BO

N6i chung, ddu bo & dang thé (nguyén chét) c6 thé thu
dudc bang cac ky thuat ly tdm, ép cd hoc va tach bang

dung méi. Truéc cong doan tach ddu, qué trinh tién xi Vi qud ngoal

Iy nguyén liéu 1a mét trong nhiing yéu t quan trong anh (exocarp) Hat (seed)
hudng dén nang sudt khai thac dau. Vi qui gifra
{mesacarp)

Lipid chll yéu dugc tim thdy trong vo qua gidia
(mesocarp) clia qua bd, bao gom nhiéu té bao nhu mo va
cac di bao (idioblasts) phan tan déu.

Vé qua trong
(endocarp)

Thit gua {pericarp)

Hinh 1. Thanh phan (theo giai phau thuc vat) cia qua bo[1]
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0 day, xin dudc gidi thich thém vé céu tao qua thuc
vat, rang phan thit qua (pericarp) thudng dugc phan thanh
hai hodc ba I6p khac nhau, la vé qua ngoai (exocarp
hay epicarp), v0 qua gidla (mesocarp) va vo qua trong
(endocarp) - Hinh 1. Céc té bao nhu mé chiia nha tudng
dau phén tan min, va cac di bao - idioblasts chtia day mot
tdi dau Ion. C4c t€ bao déu idioblastic (di bao) c6 dudng
kinh trung binh 75um va thanh t€ bao day han so vdi cac
t€ bao nhu md. Cac thanh chinh cla céc té bao nhu mé
c6 thé bi pha hiy do hoat dong cla cac enzym cellulase
va polygalacturonase trong qua trinh chin ctia qua, nhung
cac thanh té bao cla cac di bao - t€ bao idioblastic van
con kha nguyén ven do cac enzym nay it c6 tac dong, nhu
mo ta trong Hinh 2.

Pé tang cudng giai phong dau tu cac t6 bao va tang
cuang khai thac dau, cac qua trinh tdch két hp vdi tién xu
ly cd hoc, xUi Iy bang enzym va x( Iy nhiét dudc s dung dé
pha vé cdu tric cla nhi tudng va thanh té bao.

Hinh 2. Phac thao minh hoa céc té bao vo qua giiia (mesocarp)
_ trong qué trinh chin cia qua ba:
Cac té bao mesocarp chua chin (a) va da chin (b)
P - Té bao nhu md; W - Thanh cla di bao; OD - Giot dau;
PP - Nguyén sinh chét; 10 - TGi dau trong di bao

Nhu ching ta da biét, thanh té bao thuc vat bao gom
mang Iudi polymer lién két vdi nhau, bao gém protein va
carbohydrate nhu pectin, cellulose, hemiaellulose va tinh
bot. Enzym ngoai sinh c6 thé dudc st dung dé pha vé cac
thanh t€ bao va giai phong dau tUi cac t6 bao mang dau.
Buenrostro va cong su[2] da nghién ciu viéc tach dau bo
nguyén chat bang nudc, sti dung cac enzym khac nhau
(cellulase, o-amylase va protease) va hon hgp clia ching.
Hiéu suét dau I6n nhat dat dudc khi st dung a-amylase
(70%), tiép theo la protease (51%) va cellulase (42%). Su
két hdp clia a-amylase v6i bat ky enzym nao trong so nay
khong lam tang nang suat dau (62 - 67%). Nhiing phat
hién nay néu bat tinh dic hiéu cla cac enzym trén cau
triic t€ bao va thanh phan clia mesocarp ba. Su hién dién
ctia mét ludng tinh bt I6n hon trong cdu triic té bao cla
mesocarp bd cho thdy rang dau dudc giai phong nhanh
han tui t€ bao bang cach phan hiy tinh bot, dudc thuc hién
nhd hoat dong cla o-amylase.

Cac két qua nghién cliu chi tiét vé mot sO phudng phap
tach khac nhau dé thu héi ddu tif qua ba dudc trinh bay
trong Bang 1.

Béang 1: Tong quan cac két qua nghién ciiu tach dau tii quéa ba[3-6]

Phuong phap

Két qua

Ly tdm c6 enzym ngoai sinh ho trg: thit quéa ba tugi = nhao tron
- nhao tron pha lodng = phan ting enzym > ly tim > d4u
tho (IGp trén)

Hiéu sudt 78%, 6 diéu kién t6i uu: 1% o-amylase, thdi gian phan
(ing enzym 1h, nhiét d6 65°C, ti Ié pha loang 1:5

Ly tdm ¢6 hd trg co hoc: bd tudi = thit bd = bdt nhdo dudc pha
lodng = U = ly tim - dau thd (I6p trén)

Hiéu suat 75,3%, 6 75°C, pH 5,5 va NaCl ndng do 5%.

Lugng thu hoi cao nhat (khoang 80%) dat dudc tai ti 1& nudc/bo
la 5/1, pH 5,5 va lijc ly tam 12.300 x g, 5% CaC0, hodc CaSQ,.

Téach béng nudc nong: thit ba tudi = nghién va boc lai = dun
s0i trong nuéc > dat trong mang gb va nén > hon hop daw/
nudc > gilt nguyén trong 12h dé hinh thanh I6p dau > cho vao
binh nhdm dudc dun ndng > du thd

Higu suat thu dau 12 1,8%-11,6% (Sp V@i khéi lugng ba tudi) vdi
hiéu sudt tach 1a 82% - 85%, tlly mau.

Tri s0 acid va peroxide thap chap nhan dugdc (4,5mg KOH/g va
7,3meq 0,/kg), khong c6 dau hiéu bién chat hodc c6 mui kho
chiu sau mot nam luu trd

Téach béng nudc nong: thit qua bo > bot nhdo dugc pha lodng
- d6ng hoa bing may xay > ddng hoa vdi ap suit cao > gia
nhiét = dau tho (Idp trén)

Hiéu sudt thu dau tang tii 21,4% Ién 23,2%, véi ap luc dong hoa
tang tli 7 dén 176 kg/cm?.

Tri 6 acid va i-6t ciing tang khi ap luc ddng hoa ting.

Ep c6 vi song hé trg: bot ba > xi Iy vi séng > vat/nén bot >
dau tho

Hiéu sudt 65,2% dat dudc tai mic nang Iudng vi song 1a 1,8 KJ/g
va thdi gian tiép xdc la 11 phut.

Ham lugng acid béo tu do, gia tri peroxide, va acid béo trans clia
dau tho 1an lugt la 0,144%, 3,77 meqg/kg va 0,29%.
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Phuong phap

Két qua

Téch vdi hexane: bot bo = khii nudc (6 70°C, < 100 mmHg) véi
do dm 27% - tach (phudng phap Soxhlet)

Hiéu sudt 54%.

Ham Iudng acid béo tu do, gia tri peroxide va acid béo trans cla
dau tho 1an lugt 1a 0,65%, 10,68 meqg/kg va 0,3%.

Téach hexane ¢6 vi song ho trg: thit bd = nhao tron - gia nhiét
bang vi song - tach (phudng phap Soxhlet)

Hiéu sudt 97%.

Ham Iugng acid béo tu do, gia tri peroxide va acid béo trans cla
dau tho lan lugt la 0,277%, 9,55 meg/kg va 0,09%.

Tach béng acetone: thit bd -> miéng nho -> téch bang acetone
tai 25°C (tich lan ddu) - tach bang acetone tai 55°C (tach
1an hai)

Hiéu suat 12%.

Ham Iudng acid béo tu do, gia tri peroxide va acid béo trans cla
dau tho Ian lugt 1a 2,84%, 12,74 meq/kg va 0,45%.

Ep vdi cat: thit bd = thit bo nghién > thém phu gia ran > dun
nong viia phai > ép = dau tho

Cat Ia phu gia ran t6t (Thém 30 - 40% cat so v6i ludng bt tudi)
cho hiéu suat thu hoi dau cao nhat (khoang 70%).

Téach bang chat 16ng siéu t6i han: bd sdy kho > xay > tach
- dau tho

Hiéu sut dau thu dudc bdi phudng phép tich bang CO, siéu tdi
han, ¢ diéu kién 3,5 x 107 Pa, 37°C la 6 g/kg thit qua say kho.
Hiéu suét tach ddu cao hon c6 thé dat dudc khi st dung hexane:
9 g/kg thit qua say kho.

Tach bang hexane (phudng phap Soxhelt)

- Tach béng bé siéu &m: méu ba khd > siéu am trong bdn nudc
(60°C) vai hexane trong 1h.

- Tach bang hexane sau khi dong hod: mau bad sy kho chita
hexane > dbng hoa > tich bang phudng phap Soxhlet vi
hexane.

- Tach bang hexane c6 vi s6ng hd trg: nhao tron bd > xd ly
bang vi song > bot min > tach bang hexane bang phuong
phap Soxhlet.

- Tach béng CO, siéu t6i han: 5,0 g bo sdy kho dudc cho vao
may tach cong suat 10,0 g > tach trong vong 2h vdi dong Co,
siéu téi han, liu lugng 2,8 - 3,5 mi/phat

Phudng phap Soxhlet cho két qua c6 do 1ap lai cao nhat (trong
ludng 6,5 + 0,24 g/kg va 6,4 + 0,20 g/kg cho bd kho, gidng
Hass va Fuerte)

Tach bang hexane co vi s6ng hé trg c6 higu sudt tach dau cao
nhét (7 g/kg trong Iudng kho) tif loai Hass.

Déu thu dudc bang phudng phap CO, siéu tdi han c6 phd acid
béo rong han va Iugng kim loai oxi hoa, nhu Fe va Cu thdp nhat.

Tui thong tin trong Bang 1 ¢6 thé tom tat vé hiéu qua
tach dau cua cac phudng phap nhu dudi day.

- Phudng phap ép cd hoc tach dau tui thit bd sdy thudng
hoac sdy dong kho - Hiéu suat 65 - 70%;

- Phudng phép hoa hoc, tch ddu tu thit bd sdy bang
cach tach vdi dung moi ¢ ap sudt thudng (n-hexane,
ethanol, ether ddu hoa, acetone, khi dau mé hoa long) - Hiéu
sudt 6 - 60%; Tach bang dung méi 6 ap sudt cao - Hiéu
sudt 61%; tach theo phuong phép Soxhlet - Hiéu suét 21 - 66%;
Téch vdi su ho trg cla vi song - Hiéu sudt 56 - 97%; Tach
vai su ho trg cla siéu am - Hiéu sudt 15 - 90%; Tach bang
chét 16ng siéu tdi han Ar va CO, - Hiéu suat 10 - 98%;

- Phudng phap sinh hoc, tach dau st dung enzym -
Hiéu sudt 25 - 78%.

Nhin vao théng tin tom tat ¢ trén, mot 1dn niia c6 thé
thdy phudng phap tién xii ly nguyén liéu cling nhu phuong
phap tach, tdc nhan tach ¢ anh hudng rat nhiéu tdi higu
sudt tach dau.

Vao cudi nam 1990, mot cong ty ché bién ¢ New
Zealand da bat du san xudt dau bo thudng hang (Extra Virgin
Avocado Qil - EVAQ) bang qua trinh ép ngudi (Cold-Pressed
Avocado Oil - CPAO) dé cung cdp cho thi trudng san phdm
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dau an cho moén salad va ndu an. Cac cong ty nay da
van dung kinh nghiém va chuyé&n mén céng nghé co dudc
trong s&n xuét dau 0 liu thugng hang (Extra Virgin Olive Oil -
EVOO) bang qua trinh ép ngu()i qua 0 liu (Cold-Pressed
Olive Oil - CPOO) dé phat trién mot phudng phap tach dau
mdi, dé thu dudc ddu an chat ludng cao tU qua ba. Giéng
nhu EVOO, EVAO khong trai qua qua trinh tinh ché nén duy
tri cau hinh hoa hoc, cam quan va huong vi cua thit qua,
Qua trinh tch dau bo cling khdng st dung nhiét, khong bo
sung hoa chat, dung moi nén rat an toan va dam bao du
thu dudc la dau nguyén chét. Qua trinh nay khong sti dung
enzym ngoai sinh, ma tan dung ngudn enzym noi sinh nén
khong ton chi phi cho enzym ngoai sinh[7].

Qua trinh CPAO gom cdc cdng doan chinh nhu sau:

Tach vo hat khoi thit qua ba chin két hop 1am nhuyén thit
qua bo > Nhao trdn thit bd cuing nudc > Ly tdm tach dau
va nudc khoi ba nhdo - tach nudc khoi dau dé thu dau.

Ngay nay CPAO dudc san xudt tai Chile, Nam Phi,
Kenya, Israel, Samoa va mot vai qudc gia khac.

Uu, nhugc diém cla phudng phap san xudt dau bo
nguyén chat ép ngudi, so vdi cac phudng phap san xuat
dau bo thdng thudng, dugc trinh bay trong Bang 2.



Bang 2: Uu, nhugc diém ctia cac phuang phap tach dau bo nguyén chat

Phuang phap tach dau Uu diém

Nhugc diém

Tach ngugi Khong can qua trinh tién xu ly DAu tu thiét bj dat tién
Thit ba can dudc sdy kho.
Ep cd hoc Cong nghé dan gian va chi phi ddu tu khong cao. Can kiém sodt nhiét d0 va dam bao nhiét 4 ép

khong vugt qua 50°C.
Hiéu sudt ddu thap han phudng phap Soxhlet.

Tach déu st dung CO, CO,khong dat tién.

can siéu tdi han

Nhlet do va ap sudt van hanh thap hon so Vi
phudng phép tach ddu st dung CO0, siéu tdi han.

Thit ba can dudc sdy kho va nghién thanh bot.
D4u tu thiét bi dat tién.
Hiéu sudt dau thap hon phudng phap Soxhlet.

Tach day_ bang enzym Mtc tiéu thu nang Iugng thép.
trong moi trifdng niide phospholipid khoi dau.

Mbi trudng nudc cho phép tach dong thoi cac

Chi phi cao cho enzym.
Hiéu suét dau thdp hon phudng phap Soxhlet.

Thdi gian tich ddu ngan.

Tach dau ket hop nudc va Nudc thdm sau vao trong cac té bao.

Siéu am

phospholipid khoi dau.

Cong nghé don gian va tiét kiém chi phi.

Moi trudng nudc cho phép tach dong thoi cac

Thai gian siéu dm dai co thé dan t6i su phan
hily cac hgp chat c6 hoat tinh sinh hoc

Hiéu suat dau thap han phudng phap Soxhlet

I KET LUAN

D4u qua bo co thé dudc tach t thit qua bang nhiéu
phudng phap khac nhau. Cac két qua nghién ctiu da cho
thay cac quy trinh sau thu hoach, xu ly sa bg, tach va bao
quan c6 anh hudng 16n dén hiéu qué tach xuat dau va chét
lugng clia dau bo. Nhlet do cao dudc ap dung trong qua
trinh tach Soxhlet c6 thé lam giam ham ligng dinh duéng va
tao ra dau co chét lugng thap Mot s6 ky thuat phi truyen
thong dé cai thién hiéu qua tach va tinh chon loc cua cac
thanh phan hoat tinh sinh hoc tif bo va dé san xuét dau bo
chat ludng cao, nhu phudng phap tach bang chat Iong Siéu
tdi han va phUOng phap tach bang dung mai 6 ap suat cao,
ciling da dugc nghlen ctu. Cac phuong phéap nay dugc xem
la than thién véi moi tridng han phudng phap Soxhlet do
gidm s dung cac hoa chat va dung moi. Tuy nhién, cac
phUdng phap nay doi hoi thlet bi dat tién, chi phi van hanh
cao, dong thdi mdi phat trién 6 quy mo phong thi nghiém.

Phuong phap ép lanh cho higu suat tach dau thap
hdn phudng phap Soxhlet, nhung dam bao thu dugc dau
nguyen chat thudng hang va dudc xem la phuong phap
tién tién, dudc tng dung d quy mo cong nghiép tai mét so
qudc gia phat trién.

Khi viéc san xuat va st dung dau bad ngay cang tang tren
toan thé gidi, cac tiéu chudn vé dau bo da dudc thiét 1ap dé
dam bao chat lugng dau. Cac phuang phap tach dau khac
nhau co thé tao ra céc ddc tinh dau khac nhau. Vi vay, can
thigt pha| xac dinh pham cap dau hudng tdi dé lamco sd Iua
chon cong nghé tach dau phu hap va hleu qua.

Vi lgi thé la qudc gia c6 vung thd nhudng va khi hau
phu hgp trong cay ba, tu vai thap ky nay, Viét Nam dang
tling budc chu trong phat trién vung nguyén ligu qua ba.
VGi ddc tinh khong chin cay, kho bao quan vi thUGng chin
dong loat sau khi thu hoach mot thdi gian, dé dap nat, dé
thoi tu cuong dong thoi rat kho dé ché bién do dé nhiém
Vi dang dé co thé nang cao chui gia tri qua ba, viéc ap
dung cong nghé ché bién tién tién, phu hop 12 dlnh huéng
dung dan, hda hen mang lai hiéu qué cao.
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NGHIEN CUU BAO QUAN CHUOI TIEU HONG BANG CHE PHAM THIEN NHIEN

BUI THI LE THOY', NGUYEN MANH HA2, B0 THI HAIZ, TA THI TOAN?,

NGUYEN THU THUY2, BANG THI VINHZ, UBNG THI NGOC HA®

1. Nhom nghién cifu manh Héa hoc xanh (HUMG-GCP) - Trudng Dai hoc Mé Dia chat H3 Noi;

SUMMARY:

2. Trudng Dai hoc Ma Dia chat H3 Ndi.
3. Dai hoc Hong Bang

INVESTIGATION OF BANANA PRESERVATION USING NATURAL PRODUCTS
In this work, some fibroin-chitosan based preservations were prepared to preserve banana fruits.
Their preservative ability of banana fruits was investigated. The results showed that the excellent
film of fibroin/chitosan markedly extended shelf life, retarded weight loss and inhibited the decrease
of vitamin C, total acid content, total sugar amount in fresh banana fruits. Some additives such as
tannin, tea residue can increase the preservation ability of films. The results revealed that fibroin/
chitosan coating can extend the shelf-life of banana fruits up to 28 days during storage at 25°C.

Keywords: fibroin, chitosan, edible coating, banana post-harvest preservation.

1. MO PAU

Viét Nam co nhiéu loai trai cdy nhiét d6i hap dan, gia tri
xudt khdu tang manh trong nhiing nam gan day.Theo béo
céo clia Bo Nong nghiép va Phat trién Nong thon, trai cay
Viét Nam da dudc xudt khdu sang han 40 nudc va ving
lanh tho.Tuy nhién, xudt khdu rau qua cta Viét Nam hién
dang vap phai nhiéu kho khan, vuéng mac. Kho khan 16n
nhat la cac nudc nhap khdu thudng xuyén yéu cau phai
cung cdp du so lugng va chat ludng trong khi cac nha
cung ting cta Viét Nam chua dap tng dudc yéu cau nay.
M6t trong nhiing nguyén nhan dan dén tinh trang do la
khau thu hai, bao quan sau thu hoach ctia ta con yéu kém.

Trai cay va rau qua sau khi thu hoach van tiép tuc dién
ra cac qua trinh sinh hoa, nén néu phuong phap Iuu trd
sau thu hoach khong tot sé lam anh hudéng dén chét lugng,
tudi tho va an toan sinh hoc ctia san phdm[1]. Do Viét
Nam nam trong viing khi hau nhiét ddi, nén trai cay va rau
qua co ty 16 nudc kha cao (80 - 85%) va thanh phan dinh
dudng phong phu. Day la diéu kién thun Igi cho vi sinh
vat phat trién nén trai cay dé bj hu hong khi phudng phap

uu trii khong thich hdp[2]. Hién nay trén thi trudng da xuat
hién nhiéu ché phdm bao quan khong rd ngudn gdc, co thé
gilt qua tuoi trong mot thdi gian dai, nhung lai anh hudng
rat |6n dén stic khoe ngudi tiéu dung. Do do, viéc st dung
phuong phap Iuu tri hidu qua, an toan chat lugng dang la
van dé dugc quan tdm hién nay. Mot s6 ché pham béo
quan qua tif chitosan da dugc nghién ctu sl dung[3-7].

Chuoi tiéu hong la mot loai cay co gia tri kinh té cao,
san lugng tiéu dung trong nudc va xudt khdu cao, tuy
nhién, thdi gian bao quan ngan. Cac hdp chat polyphenol
trong tannin, cheé tli 1au da chiing t6 c6 hoat tinh khang
khudn, chdng oxy hoéa c6 Igi cho qud trinh bao quan
qua[8-11]. Chinh vi vay, nghién ctu nay tap trung ché tao
ché phdm bao quan qua chudi tii nguyén liéu thién nhién
nhu chitosan, fibroin, tannin, cao che.

MGt so chi tiéu dinh dudng va sinh ly clia qua dugc do
dé danh gia hiéu qua bao vé cua céac thanh phan tao mang
cting nhu cua cac phu gia.

II. THUC NGHIEM

1. Héa chat

Chisosan do cong ty TNHH san xuat kinh doanh Chitosan
Viét nam san xuat c6 trong Iugng phan tii 100.000 dalton,
do dé axetyl hoa 96%, fibroin dudc cung cap bdi phong
TN trudng DH Mo - Dia chat, acid acetic (98%), NaOH
(99%), tannin (98%) dudc cung cap bdi nha may hda chat
Guangdong Guanghua, Trung Qudc. Chudi tiéu hong mua
tai xa T( Dan, huyén Khoai Chau, Hung Yén.
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2. Quy trinh pha ché dung dich bao quin:

Dé danh gi hiéu qua bao vé ctia c4c thanh phan, 4 mau
chat bao quan dudc pha ché theo cach sau:

- Cho 15 gam chitosan vao cdc chiia 1.000ml dun
dich acid acetic 2%, khudy lién tuc trong khoang 2h dé
chitosan phan tan déu trong acid acetic dudc mau Chi.

- Cho 15 gam fibroin thém vao cdc chiia 1.000ml dung
dich acid acetic 2%, khudy lién tuc trong khoang 24h dé
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fibroin phan tan déu trong acid acetic. Thém tif tii 15 gam
chitosan vao coc chiia hon hdp fibroin trong acid acetic,
diéu chinh may khudy vdi toc do 350 vong/ phut. Khudy
lién tuc trong 2h dé phén tan déu protein trong gel chitosan
dugc méu Chi-Fib.

- Viia khudy lign tuc méau Chi-Fib viia thém tui tir 3g
tanin, tiép tuc khudy cho dén khi phan tan hoan toan tanin
dudc mau Chi-Fib-Ta.

- Thém 4 gam cao che tif tii vao cOc chiia hon hgp
fibroin va chitosan tiép tuc khudy trong vong cao ché phan
tan déu thu dudc mau Chi-Fib-TR.

3. Phwong phap bé tri thi nghiém

Chudi dat d¢ gia chin riia sach trong nudc. Chon cac
nai chudi trén cung mot budng va dong nhat vé kich ca,
mau séc, hinh dang. Nhiing qua bi ban hay sau bénh phéi
dudc loai bo. Cac qua chudi dudc Iua chon theo yéu cau
va phan loai thanh 3 nhom, méi nhém chiia 21 qua. Nhang
qua chudi vao dung dich Chi, Chi-Fib, Chi-Fib-Ta va dung
dich Chi-Fib-TR trong thoi gian 3 pht, 1dy ra va dé kho 6

nhiét do 25°C va do am 93+2% (O st dung quat). Mau
khéng pht mang goi 1a mau doi ching.

Tién hanh theo doi su thay doi chét Iugng thudng phdm
clia cac mau trong thdi gian bao quan theo tan suat 5-10
ngay/lan (cho dén khi ty I& hu héng I6n hon 10%), ti do
danh gia dudc hiéu qua bao quan cua ché pham st dung.

Cac thi nghiém dudc b tri theo khdi ngau nhién hoan
toan (RCBD) vdi 3 lan nhac lai.

4. Phuong phap danh gia chat lwgng qua

Xac dinh hao hut khéi ligng tu nhién bang phudng phap
can dinh ky khai lugng qua ban dau va trong qua trinh bao
qua bang ¢an ¢6 do chinh xac 0,001g. Vitamin C dudc xac
dinh theo TCVN 6427-2:1998 (ISO 6557/2-1984). Acid
hiiu co toan phan cla dich qué dudc xac dinh theo phudng
phap chudn do dua theo TCVN 5483-91 (ISO 750-1981).
Ham lugng dudng tdng dudc xac dinh theo phudng phap
Ixekurt. Ty 18 thGi hong dudc biéu thi bang ty & khdi ligng
qua bi hu hdng trong tong khéi lugng qué cua mau. Qua dudc
tinh 1a thoi hong khi trén bé mét vé qua xudt hién cac vét nam
mac, chém thi hoac vo qua bi bién mau nau tham.

III. KET QUA VA THAO LUAN

1. Két qua theo ddi hut khdi lwong qua
chuoi tiéu hong

Rau qua sau khi thu hai dé trong mai truting bdo quan
sé xay ra mot s6 bién ddi dan dén giam chat ludng ciing
nhu khoi lugng dan tdi su gidm khoi Iudng tu nhién. Su
giam khoi Iugng cla rau qua do bay hdi nudc (75% dén
85%) va tiéu ton céc chat hiu cd trong khi ho hap (15%
dén 25%). Do do, ty I& hao hut khdi lugng la mt chi tiéu
chat lugng kha quan trong. Mac du khong truc tiép phan
anh chat lugng bén trong clia qua nhung trong cung mot
diéu kién béo quan thong qua chi tiéu nay co thé gian tiép
biét dudc mdc do bién d6i vé sinh hoa dién ra bén trong
qua 1am anh hudng dén thai han bdo quan cla qua.

Su hao hut khdi Iugng cla tling qua trong tiing mau
dudc thé hién chi tiét trong Bang 1.

Ty 1& hao hut khai lugng trung binh (%).

Bang 1: Ty I& hao hut khéi lugng cac mau nghién ciiu

Mau Ngay 0 | Ngay 7 | Ngay 14 | Ngay 21 | Ngay 28
bC 0 1,78 4,07 5,32 6,70
Chi 0 1,05 2,11 3,55 5,94
Chi-Fib 0 0,82 1,95 2,59 4,29
Chi-Fib-Ta 0 0,58 1,49 2,45 4,06
Chi-Fib-TR 0 0,54 1,29 2,18 4,02

Qua ty Ié hao hut khéi idng ctia cac mau dudc bao
qu_ém trong dung dich khac nhau ta thay do hao hut cﬂ@
mau doi chiing 1a cao nhat. Nguyén nhan vi do mau doi

chiing khong dudc ngam chét bao quan nén khong co 16p
mang bao vé do do kha nang thoat hdi nudc cao dan dén
do hao hut khdi lugng sé dién ra nhanh han.

Cac mau dugc nhing vao dung dich chét tao mang co
thanh phan cao ché cho ty 18 hao hut khoi Iudng thdp hon
s0 v6i mau d6i chang vi dung dich chitosan tao nén trén
bé mat qua chudi mot I6p mang nén su can tré su dich
chuyén am tif trong qua ra méi trudng ngoai han ché su
mat nudc, hao hut khoi lugng. ngoai ra mang bao quan
con ¢ tinh chat ban thdm nén kha nang thay doi thanh
phan khong khi trong méi trudng bao quan: lam han ché
su cung cdp oxy trén bé mat cua qua chudi va ham Iudng
CO, bén trong mang téng Ién nén qué trinh ho hép cla qua
chudi bj tc ché. Qua trinh ho hdp giam thi giam ton hao
c4c chat dinh dudng nén lam giam hao hut khoi lugng. Két
qua nay phi hgp véi nghién ctiu cia Pham Vén Chi (2007)
da nghién ciu CTM dé bao quan quyt va Iyu[3].

Tuy nhién ty 16 hao hut khoi lugng cla chét bao quan co
chia chitosan va fibroin cao han so véi chat bao quan chi
¢ chitosan. Mang bao quan cd dua thém cac hgp phan
cao che, tanin cting cho két qua tot hon, diéu nay cho thay
kha nang bam dinh va kha nang khang khuan cta ching
so véi mang chi chta chitosan.

2. Két qua theo ddi ham lwong acid hiru
co trong qua chuoi tiéu hong
Trong qua chudi tiéu acid ton tai viia phai 1am cho c6 vi

chua diu nhe, cac acid nay két hop véi dudng lam cho qua
chudi ¢ vi ngot nhiéu hon chua. Do d6 ham Iudng acid
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cling ¢6 anh hudng dén vi ctia chudi. Chudi 1a loai hoa qua
06 ho hdp dot bién nén ham Iudng acid hiiu cd sé tang lén
trong thoi gian dau va sau do giam di trong qua trinh bao
quan (theo quy ludt dién bién cudng do ho hdp trong qué
trinh phat trién cta rau qua).

Anh huéng clia cac hé bao quan dén su thay ddi ham
ligng acid hitu cd trong thdi gian theo doi cac mau dudc
thong ké trong Bang 2.

Bang 2: Ham lugng acid hiiu co 6 cac mau bao quan khac nhau

Ham lugng acid hiiu co (%)
Ngay 0 | Ngay 7 |Ngay 14| Ngay 21 | Ngay 28
be 0,0963 | 0,1513 | 0,1788 | 0,1963 | 0,1775
Chi 0,0963 | 0,1375 | 0,1613 | 0,1925 | 0,1853
Chi-Fib | 0,0963 | 0,1283 | 0,1573 | 0,1903 | 0,1813
Chi-Fib-Ta | 0,0963 | 0,1238 | 0,1393 | 0,1644 | 0,1875
Chi-Fib-TR | 0,0963 | 0,1101 | 0,1375| 0,1565 | 0,1815

Trong qua trinh chin cua qua thi ham lugng acid tong
cung tang [én va I&n tGi cuc dai khi qua chin hoan sau do
giam dén theo theo gian thé hién rd nhat 6 mau DC 1a qua
da budc sang gian doan thoi hong.

Qua bang so liéu va do thi trén ta thdy tong ham ludng
acid cta chu6i thay d6i theo thdi gian Iuu trd, va tang tu
ham lugng acid ban dau Ién gia tri lon nhat va sau do bat
dau gidm. Mac du gidm, nd van cao hon mau ddi chiing.
Diéu nay chung minh rang chudi sau khi thu hoach van
tiép tuc xay ra qua trinh chin, 1am tang mau sac vang cta
chudi va lam tang huong vi. Sau khi chudi chin hoan toan
ham Iu0ng acid t6i da. Trong qua trinh bao quan téng do
acid giam khi n6 tham gia vao qua trinh ho hap va tham gia
phan L’tng ester hda tao ra huong thom.

0 mau (BC) thi ham |ugng acid tang nhanh va ciing
glam nhanh hon so véi cac mau co xd ly bang chat bao
quan. Diéu nay la do khi khong c6 mang bao quan, cudng
dé ho ha'p manh nén qua trinh tu chin xay ra nhanh han
S0 Vi cac mau ¢o6 xU ly véi dung dich chat bao quan.
Cac mau nay co mang ¢6 tinh chat ban thdm nén han
ché lugng oxy qua mang nén lam g|am qua trinh bién doi
sinh ly, sinh hda trong qua nhu qua trinh ho hép va trao
d6i chat. Chinh vi vay, su bién thién ham ludng acid tang
cham lai va trong dung dich chét bao quan khac nhau thi
ham Iugng acid bién doi khac nhau.

Cu thé sau 21 ngay bao quan cac mau Chi, Chi-Fib dat
dén dinh cla dg chin c6 ham lugng acid hifu cd cao nhat
va bat dau suy glam nhUng chung glam cham han so vdi
mau DC khdng c6 mang bao quan, con mau Chi-Fib-Ta
va Chi-Fib-TR vén chua dat dén dinh clia do chin va qua
d6 cho thdy kha nang (ic ché qué trinh chin cla dung dich
nhing mau Chi-Fib-TR 1 t0t nhat, va mau bao quan tot
thd hai la Chi-Fib-Ta.
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3. Két qua theo d6i ham lwgng vitamin C
trong qua chuoi tiéu hong

Trong qud trinh qua chin ham lugng vitamin C sé tdng
Ién, khi 1én dén cuc dai c6 nghia qua chudi da chin hoan
toan sau do sé giam di do qua trinh phan hly bat dau cla
hién tugng thoi hong. Két qua theo doi ham ludng Vitamin C
thé hién trong Bang 3.

Bang 3: Ham lugng vitamin C & cac mau bao quan khac nhau

Ham lwgng vitamin C (%)
Ngay 0 | Ngay 7 |Ngay 14 | Ngay 21 | Ngay 28
bC 0,0413 | 0,0688 | 0,0963 | 0,1101 | 0,1031
Chi 0,0413 | 0,0550 | 0,0825 | 0,0990 | 0,1004
Chi-Fib | 0,0413 | 0,0468 | 0,0619 | 0,0949 | 0,0976
Chi-Fib-Ta| 0,0413 | 0,04538 | 0,0591 | 0,0881 | 0,0894
Chi-Fib-TR| 0,0413 | 0,0440 | 0,0578 | 0,0862 | 0,0873

Tu du liu va d6 thi ta thay ham lugng vitamin C cla
mau DC tang nhanh va cung giam nhanh do qua trinh chin
cla qua xay ra nhanh gay ra su phan thuy cac hgp chat
gay suy giam lugng vitamin C. 0 cac mu nhiing ché phdm
Chi, Chi-Fib, Chi-Fib-Ta va Chi-Fib-TR thi lugng vitamin C
tang cham hon va cang suy giam cham hon. Do do qua
trinh chin cham han va qua trinh thdi hong dién ra chdam
hon. Vi vy, c6 thé thdy mang c6 Chi va Chi-Fib ¢6 kha
ndng béo quan kéo dai su chin va hu hong t6t hon mau
DC. Mau Chi-Fib-Ta va Chi-Fib-TR ¢6 d6 chin tudng tu
nhau va c6 kha ndng bao quan kéo dai su bao quan qua
tot nhét.

4. Két qua xac dinh ham lwong duong
tong trong qua chudi tiéu hong

Két qué theo doi ham ludng dudng thé hién trong Bang 4.
Bang 4: Ham ligng duding tdng trong cac mau bao quan khac nhau

Ham lugng dutng tong (%)
Ngay 0 | Ngay 7 | Ngay 14 | Ngay 21 | Ngay 28
BbC 2,52 4,75 7,25 17,52 17,25
Chi 2,52 4,01 6,51 11,5 18,02
Chi-Fib 2,52 3,75 6,25 11,25 17,75
Chi-Fib-Ta| 2,52 3,52 6,25 10,52 | 16,50
Chi-Fib-TR| 2,52 3,25 6,06 10,02 16,25

TU di liéu ta thdy mau DC co su tang ham ludng dutjng
nhanh nhat sau do thi gidm dang theo qud trinh bién doi
héa hoc cta loai qua ho hap dot bién. Céc mau nhang Chi
va Chi-Fib tang chdm hadn so véi mau DC, tang cham nhat
la cdc mau nhing Chi-Fib-Ta va Chi-Fib-TR. Diéu nay cho

155



thdy kha ndng kéo dai su chin va hu hong 6 nhiing méau
6 chat bdo quan tot han 1a khdng co, chat bao quan tot
nhat 1a Chi-Fib-Ta va Chi-Fib-TR, tiép theo 1a Chi va Chi-
Fib. Vi tinh b6t trong chudi khi chin sé chuyén hoa hoan
toan sang dudng nén ta thdy ham lugng dudng trong chudi
tang dan.

5. Két qua dém sé qua chudi tiéu bi thoi
hdong qua cac ngay theo doi

Bang 5 trinh bay két qua tinh phan tram s6 qua hong
clia cac mau bao quan.

Bang 5: Ti Ié chudi tiéu thdi hong trong thdi gian bao quan

Ti & thoi hong (%)
Ngay 0 | Ngay 7 |Ngay 14| Ngay 21 | Ngay 28
bC 0 0 21,01 | 51,02 81,14
Chi 0 0 11,25 | 32,14 | 71,11
Chi-Fib 0 0 9,11 20,21 50,12
Chi-Fib-Ta 0 0 4,81 9,62 19,4
Chi-Fib-TR| 0 0 0 0 9,62

Két qua cho thdy ty I& qua théi hong 6 mau co6 chiia cé
chitosan, fibroin, cao ché hodc tanin thap hon so véi mau
con lai, trong d6 ¢6 mau Chi-Fib-TR 1a thdp nhat, sau do
|a Chi-Fib-Ta diéu nay thé hién kha nang béo quan qua cla
dung dich chat bao quan co chda thanh phan Chitosan-
fibroin -cao ché cho hiéu qua t6t nhat.

IV. KET LUAN

Trong nghién clu nay, mét loai I16p phd méi trén co
s@ fibroin/chitosan dugc ché tao dé bao quan qua chudi
tiéu hong. Két qua nghién ctu thi nghiém cho thdy mang
fibroin/chitosan c6 kha nang kéo dai thai gian bao quan rd
rét, 1am cham sy hao hut khi lugng, sy théi hong va han
ché su giam ham Iugng vitamine C, tong ham lugng acid,
t6ng Iugng dudng trong qua chudi tiéu hong. Cac chat phu
gia st dung nhu: tannin, cao che déu lam tang kha nang
bao quan cua mang do céc polyphenol trong chung co tac
dung tc ché qua trinh oxy hoa va diét khudn. Do d6,viéc st
dung ph0|7hc)p cac phu gia cho hiéu qua bao vé tot nhit.
Ldp phu td hdp trén ca s6 fibroin/chitosan ¢o thé kéo dai
thdi gian bao quan clia qua chudi 1én dén 28 ngay trong
qua trinh bao quan 6 nhiét do 25°C. NhUng két qua nay chi
ra rang Idp phu fibroin/chitosan ¢ thé tao ra mot g|a| phap
hiéu qua dé cai thién chat Iu0ng bao quan cta qua nhan
tuoi va kéo dai thoi gian bao quan.
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NGHIEN CUU ANH HUGNG CUA HE KEO POLYISOBUTYLEN VA CHAT OXY HOA
T61 DAC TiNH KY THUAT CUA CHAT CHAY DANG PYROGEL

NGUYEN XUAN THANH, NGUYEN MAU VUGNG, NGUYEN TRONG DA, LE VIET HA

SUMMARY:

Vien Thudc phong Thudc nd/Téng cuc Cong nghiép Qudc phong

RESEARCH FOR THE INFLUENCE OF POLYISOBUTYLEN COLLOID SYSTEM
AND OXYDANT ON THE TECHNICAL CHARACTERISTICS OF METALLIZED
INCENDIARY MIXTURES (PYROGELS)

In this article, present the experimental results of manufacturing samples of pyrogel combustible
mixtures, studying the influence of polyisobutylene colloidal systems and oxydant components on
the combustible mixture. The pyrogel-type contains polyisobutylene rubber gelled by gasoline,
magnesium, aluminum-magnesium alloy, sodium nitrate, and different additives. The results of the
study show that the characteristics of colloidal mixtures consisting of gasoline and polymers are
highly dependent on the average molecular weight of polyisobutylene and modules dissolved in
gasoline. The change in the ratio of oxydizing agent content NaNO, and phenolformadehide resin
has a great influence on the combustion heat, burning time and flame height of the sample.

Keywords: Ignition mixture, incendiary mixture, pyrogel, Polyisobutylene.

I. PAT VAN PE

Hién nay, nham dap ting yeu cau hién dai hoa Quan dm
cac don vi trong nudc da va dang nghién ciu phat trién
nhiéu loai va khi ca nhan trang bi cho chlen si, da dang hoa
cac loai v khi phu hdp vdi yéu cau vé dia h|nh tac chlen
ciing nhu nghe thuat quan su Viét Nam. Trong do co t6 hop
sling phan Iic ban dan chay dudc thiét ké deé tiéu diét sinh
lyc clia ké thu, phd hly vi khi, thiét bi quan s, kho du trif
vat liéu va tao ra hoa hoan & cac khu vuc chién su. Cac
yéu to gdy hai chinh 1 ndng lugng nhiét kem nhiét do cao
dugc giai phong trong qua trinh st dung va cac san pham
dot chay gay thiét hai cho muc tiéu. Cac yeu t0 nay dugc
thé hién trén muc tiéu va kéo dai tu vai gidy den vali phut
ngoai ra con co cac yéu to gay thiét hai thir cap 1a cac vu
hoa hoan xay ra sau do[1, 2].

Cac chat chay trong v khi gay chay, tuy thudc vao
thanh phan dudc chia thanh nh|eu nhom, moi nhom dugc
dac tring béi cac dac tinh cu thé clia riéng, xac dinh kha
nang sl dung chién dau cua ching bang nhiéu phuang
tién khac nhau. Theo thanh phan, tat ca cac chat gay chay
hién dai dudc chia thanh ba nhom chlnh[2] Hon hgp gay
chay dua trén cac san phdm dau mo (Napalm) hon hdp
gay chay chia kim loai dua trén cac san phdm dau mo
(Pyrogel); hon hgp gay chay dua trén phan ting nhiét nhom
(Thermite).

Hon hdp chét chay dang “Pyrogel” trén cd sG hon hap
gom: chat chay hiu co (15-40)% (dudc lam dac bang
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polymer) véi bot chat chay kim loai (5-20)%, chat oxy hoa
(5-30)% va cac phu gia khac (0,5-2)%. Khi bat chay tir
tram méi chay, hon hop chay tao ra mot p sudt I6n lam
pha hly than dan chay va phan tan hon hdp chét chay ra
ngoai thuc dia; hon hop chay bam dinh vao bé mat muc
tiéu, dong thai tao ra ngon Itfa vdi nhiét do cao. VGi nhiét
d6 chay cao va chay trong khoang thdi gian dai, dan chay
gay phd hlly cac cong trinh quan su ciing lam thiét hai cho
doi phuadng trong viing hoat dong clia nd[3, 4].

Hién nay, viéc nghién ctu ché tao cac hon hgp chay
dang Pyrogel da dudc nhiéu nha khoa hoc trén thé gidi
quan tdm va tng dung trong linh vuc quan su. Tuy nhién,
cac nghién ctu trén thé giéi vé hon hop chay dang
Pyrogel da phan chi néu khai quat. Tai Viét Nam cing
da co6 mot s6 nghién cliu mdi vé cac hon hgp gay chay
nhung chua cd cong trinh nao nghién ctiu vé hon hdp gay
chay pyrogel. Céc chi tiéu ky thuat cta san pham trong
nudc sé dudc so sanh tudng dudng véi mau nudc ngoai
G cung diéu kién.

Viéc nghién ctu anh hudng cta mot so yéu to cua hé
keo polyisobutylen va chat oxy hoa tdi dac tinh ky thuat
clia chat chay dang pyrogel la cd sG dé hoan thign cong
nghé ché tao dang chat chay nay trong nudc, dam bao céc
chi tiéu ky thuat ciia san phdm tudng duong vdi chét Iugng

san phdm nudc ngoai.



IL. POI TUQNG VA PHUONG PHAP NGHIEN CU'U

1. Doi tuwgng nghién ciru

Chét chdy dang pyrogel dung cho dan chay c6 thanh
phan chinh bao gom: xang, bot kim loai Mg, b6t hdp kim
Al-Mg, cao su polyisobutylene (PIB), chét oxy hoa NaNQ,,
nhya phenol formaldehyde (PF) va sgi polyester dong vai
tro phu gia céng nghé.

[ Pelyioetbaryiess ]
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2. Phuong phap nghién ciru
2.1. Sa da ché tao chat chay dang pyrogel
Hon hdp chét chay pyrogel dudc ché tao theo sd dd sau:

ol ki

Hinh 1. So d6 quy trinh ché tao hon hgp chat chay

Trong do, thiét bi tron kho dang truc nghiéng c6 dung
tich 15 lit (Hinh 2), ¢ vo 6n nhiét, bén trong thing ¢o cac
thanh chay doc thiing tron. SG dung cho tron kho cac c4u
tli ran. Hé thiét bi tron hanh tinh chan khong vai ndi ngam
tron kin dung tich 25 lit (Hinh 3), co thé thay cac dang
canh khu_é'y khac nhau. St dung cho lam ddc xang, tron
udt tao hon hap pyrogel, an dinh san pham.

Hinh 3. Hé thiét bi tron hanh tinh chan khong

2.2. Phuang phap xac dinh cac ddc trung nang lugng
va xa thuat cta chat chay

Cac thong s6 vé nhiét lugng chay; nhiét do bung chay,
do bam dinh vat liéu, toc do chay va chiéu cao ngon Ilia
dudc do tai Trung tm do dac Vat liéu no/Vién Thudc
phéng Thudc no. Trong do:

- Nhigt lugng chay (Q,): xac dinh theo TCVN/QS
889:2019. Bom nhiét lugng dugc nap oxy du dén 30atm
trudce khi dat vao bucket.

- Nhigt do bung chay (T,): xac dinh theo TCVN/QS
1124:2019 trén thiét bi T-900. Nhiét do bung chéy dudc
tinh la nhiét d6 ma tai d6 mau tii lic dua mau vao dén lic
biing chay nhd hon 6s.

- Thoi gian chay va chiéu cao ngon Itfa khi chay dugc
xac dinh bang camera t6c do cao FASTCAM SA5. Khéi
[tdng mau 50g. Mau dudc nhdi vao 6ng tru c6 ®=>50, mét
do thudc dat 1,05 g/cm? (tudng duong mat do chat chay
d trang thai tu do).

- Do bam dinh vat lieu xac dinh dudc xac dinh trén hé
thiét bi do bam dinh, mau dudc ép trén dia do ©50mm,
chat liéu thép, mat do chat chay dudc nén trén bé mat dia
do 1a 1,4 g/cm?.

- DO nhdt clia hé keo dudc xac dinh trén thiét bi do
dd nhét Brookfield DV-E Viscometer ¢ nhiét do 25°C va
Spin-64.

2.3. Cac vét tu, hoa chat ding cho nghién ciu gom

- Xang A95 (theo QCVN 1:2020/BKHCN) véi chi so
octan >95%.

- Bot Al,Mg, (xuat xi Nga theo GOST 5593-78) vdi do
tinh khiét >99%. St dung cd hat PAM-3 (71-160um).
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- Bot Mg (xuat x(i Nga theo GOST 6001-79) véi do tinh
khiét >99%. Sti dung ¢d hat MPF-4 (<100um).

- PF (xudt x( Nga theo GOST 18694-80) vdi ham Iugng
phenol ti do <7%.

- PIB (xuat x( Nga theo GOST 133303-86) vdi ham
lidng tro <0,3%.

- NaNO, véi d6 tinh khiét >98,5%

- Sqi polyester vdi do manh cla sgi 3-7 Denier(D)
(0,33-0,77 mg/m)

I1I. KET QUA VA THAO LUAN

1. Két qua khdo sat mau chat chay dang
pyrogel trong dan chay nwéc ngoai

D& lam cd s6 cho viéc nghién cuiu, cac chi tiéu cua chat
chay trong dan chay nudc ngoai da dudc khao sat. Chat
chay dudc nap trong d4u dan chay dam béo kin dé khong
that thoat ham ludng xang trong qua trinh bao quan va st
dung. Khdi lugng chat chay trong dan chay: 2.008g, mat
do chat chdy trong dan chay dat 1,07g/cm?.

Bang 1: Két qua do dac chi tiéu ky thuat chat chay nudc ngoai

T Tén chi tiéu Ban vi | Két qua

1 |Nhiét lugng chay kcal’kg | 5148

2 |Nhiét do bung chay °C 593
Chiéu cao ngon Itfa véi khdi ludng méau

3 150g (6 mat do 1,05 g/em?) m | 08
Thai gian chay véi khdi lugng méau 50g

4 |6 mat o 1,05 g/em?) s | 5%

5 |D¢ bam dinh vét liéu (6 mat do 1,4 g/em®)| g/cm? | 19,88

Hinh 4. Chat chay dang pyrogel trong dan chay nudc ngoai

2. Anh hwéng cua modun hoa tan PIB
trong xang den m{t so dac trung cia hé keo

Keo dugc hinh thanh trén cg sd st dung PIB Ia chét lam
dac xang nén dic diém clda hé keo sé phu thudc rat [o]y
vao modun hoa tan giita PIB va xang. Cac mac PIB c6 khoi
lidng phan tlr khdc nhau sé co modun hoa tan trong xang
khac nhau. Khao sat cac mac PIB ¢ khdi lugng phan tu
cao I1-85 (M=100.000 - 70.000), 11-155 (M=175.000
- 135.000), 1-200 (225.000 - 175.000). Tién hanh cat
thanh tiing manh nhd (c6 chiéu dai moi bé khong qua
amm), ngam trong xang A95 vdi cac modun hoa tan khac
nhau (1/(6-12)) @ cung céc tan suét khudy va nhiét do moi
truong. Két qua khao sat modun hoa tan va danh gia kha
nang phai tron véi chat don dudc trinh bay 6 Bang 1.

Bang 2: Két qua khao sat modun hoa tan PIB trong xang

Modun M 1/6 1/8 1/10 112

Péc diém mgs | 1mi75 | 1200 185 75 m200 | 185 | m175 | 200 | 185 | 175 | 11200
Kha nang

hoa tan, % 70 65 60 80 75 75 100 100 100 100 100 100
D0 nhat

hé ke, cP 150 | 3500 | 15000 | 80 2500 | 10000

Két qua cho thay rang modun hoa tan ctia cac mac PIB
va xang phu hgp 1a M= 1/(10-12) thu dudc hé keo bao dam
PIB tan hét trong xang va c6 do nhét phii hdp cho phdi tron
v6i cac cau ti bot khac. Diéu nay cho phép thudc bam dinh
t6t 1én cac sdi polyester khi gia cong sau nay ciing nhu do

Hoéa hoc & Ung dung
S601(65)/3-2024

bam dinh cta hon hgp chay pyrogel 16n bé mat vat liéu. g
modun hoa tan thdp (M= 1/6 va 1/8), kha nang hoa tan PIB
trong xang kém va kho tién hanh phai trén dudc véi cau tl
dang b6t do van con mot phan PIB chua tan (trudng nd) ton
tai thanh nhiing méng I6n.



Hinh 5. Do nhét cia keo thu dugc véi modul 1/12
(A: T1200; B: 1185)

Qud trinh khao sat ciing cho thdy rang véi mai loai PIB
c6 KLPT khac nhau thi thdi gian truong nd, hoa tan ciing
khac nhau. Diéu nay anh hudéng I6n dén thai gian ché tao
va khao sat mau. Két qua xac dinh thai gian trudng nd cua
hé keo (vi modum M=1/10) dugc trinh bay & Bang 2.

Bang 3: Két qua khao sat thai gian truang né cla PIB
¢6 KLPT khéc nhau trong xang

Mac PIB|  KLPT, d.v.C Tigus;f‘ T:gdllmg;a;:f::;::

hgp dong nhat
1185 | 70.000-100.000 | 2gio/lin | khoang 16 gid
11155 [135.000-175.000| 2 gioMdn | khoang 20 gid
11155 |135.000-175.000| 6giofldn | khoang 30 gid
11200 |175.000-225.000| 2 gioMdn | khoang 30 gid
11200 |175.000-225.000| 6giofdn | khoang 48 gid

~Nhu vay, thoi gian lam ddc (trudng nd, hoa tan) tao
hon hdp dong nhat cla PIB va xang phu thudc vao KLPT
clia PIB, ciing nhu kha ndng khuyéch tan polymer vao
moi trudng phan tan (xdng) thdng qua khudy tron. Doi vdi
polymer ¢6 KLPT I6n, ndng lugng tudng tac gilia cac dai
phén tli 16n, qua trinh ngadm can thdi gian lau hon va tan
sudt khudy cao hon; ngudc lai véi cac polymer c6 KLPT
trung binh va thap thi can thdi gian ngan va tan suat khudy
thap han. Viéc st dung loai polymer ¢ KLPT I6n doi hoi
thdi gian ngdm va khudy kéo dai, khudy lién tuc va dam
bao dg kin dé tranh that thoat lugng dung moi, lam kho
keo, anh hudng chét lugng clia hon hgp Pyrogel.

3. Anh huéng cia ham luwgng PIB téi do
bam dinh vat li€u ctia chat chay pyrogel

T két qua khao sat muc 3.2, danh gia dudc anh hudng
ctia PIB dén hé keo va cong nghé ché tao chat chay dang
pyrogel. Ngoai ra, d0 bam dinh vat liéu cla chat chay
ngoai chiu anh hudng cta khoi lugng phén ti cla PIB con
cting phu thudc vao ham lugng cta no trong thanh phan.
Dé tién hanh nghién ctu anh hudng cta ham lugng PIB t6i
do bam dinh vat liéu, nhom tac gid sl dung thanh phan
PIB (11-200) & céc ham lugng khac nhau, xdng A95 chiém
40%, bot kim loai Mg, bot hdp kim Al,Mg,, NaNQ, (15%),

@

bot PF (8%) va sgi polyester (cho ngoai 1,5%). Két qua
khao sat anh hudng ctia ham Iugng PIB dén do bam dinh
dudc thé hién 6 Bang 3.

Bang 4: Anh hudng ctia ham lugng PIB t6i do bam dinh vat liéu

x D6 bam dinh Nhan xét
STt Mau (g/cm?) vé qua trinh tao mau
- C4u tii chét ran dudc dua
PIB (IT-200): 15.9 vao hén hgp keo phén tan
2% (thé'p’h an khong déu (cdu ti co khdi
M1 |Xang A95: ) 2 |lugng riéng I6n han bi chim
40% SN pam -\, <11 ).
N nudc ngoai) O .
Con lai: 58% - An dinh bang sgi polyester
kém
PIB (11-200):
4% - Thudc bam dinh t6t
M2 |Xang A95: 22,4 - Khu vuc tdm b6 mat do
40% thudc dong déu
Con lai: 56%
PIB (I1-200): 147 - Thudc bi khé, von cuc, kho
7% (thép’h an tron uét (do hon hgp keo
M3 (Xdng A95: san pham dac)
40% nudc ngod) |- Kho dua sgi pplyester vao
Con lai: 53% thanh phan thudc

Nhu vy, qua trinh nghién ctiu muc 3.2 va 3.3 cho thay
cao su polyisobutylen ¢ phan ti khoi cao M= 170.000 +
225.000 (11-200), ty 16 modul khdi lugng PIB/xang 1/(10-
12) dung dé lam hé keo thu dugc hén hop ¢o do nhét, do
déo phu hgp dé lam chat nén dua cac thanh phan hat chat
ran vao tao hén hop chat chay dang pyrogel. San phdm
dua trén chat nén nay co do bam dinh tot, o bao phu keo
t6t giup chdng sa lang, tach chat cing nhu an dinh t6t khi
thudc bam Ién sgi polyester.

Hinh 6. Kha nang an dinh tot cia céac cau tii ran 1én soi
polyester (mau M2)

4. Anh huéng cia ham luwgng chat oxy
hoa t6i dac trung cia hon hgp chay pyrogel

Chat oxy hoa dong vai tro cung cdp oxy hodc cac
nguyén t0 oxy hoa khac gidi phong trong qua trinh phan
hiy nhiét cla ching va cho phép cac thanh phéan cla
hon hop chay bung chay ma khong can dén oxy trong khi
quyén. Do do, ham lugng cua chat oxy hoa sé c6 su anh
hudng I6n dén cac dac trung cla hon hgp chay pyrogel.
Tién hanh nghién ctu su anh hudng cla ham ludng chét
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oxy héa t(jicéc d3c tinh ky thuat cta hon hop chay pyrogel
v@i cac mau c6 ham IUOng xdng (dudc lam dac bang PIB)
chiém 41% (méc I1-200 va modul 1/10), Mg 10%, Al.Mg,
26%, gia c6 vdi 1,5% soi polyester (tinh ngoai) (cac ham
lugng nay dudc Iay tham khao tU tai ligu[5]). Mudi NaNO,
dudc sy kho va tao hat nhd hon 50um. Két qua khao sat
anh hudng cta ham Iudng chat oxy hoa dudc trinh bay trong
Bang 4.
Bang 5: Anh hudng ham lugng chat oxy héa tdi dic trung
ctia hon hap chay pyrogel

Mau M8

Hamlugng | M0 | MO | M6 1 M7 1 o)
NaNO, (%) 10 15 | 18 | 20 15
PF (%) 13 8 5 3 8
Q,, (kealkg) 6624 | 6556 | 6218 | 5909 | 6248
Thdi gian
chay, s 11,0 9,8 7,1 59 8,7
Chiéu cao 0,5- 08-(08-|08- 0,8 -
ngon Iia, m 0,9* 11 1,2 1,2 1,0

Ghi cha: * thap hon san phdm nudc ngoai
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Hinh 7. Do thi nhiét ludng va thdi gian chay theo ham lugng NaNO,

Tur két qua trén cho thdy, khi gidl nguyén ham lugng
thanh phan cac chat chay, thay doi ty & khdi ludng chat
oxy hoa va PF, nhiét lugng chay gidm khi téng ham lugng
chat 0Xy hda; nguyén nhan do khi do trong mai trudng oxy
du, qua trinh phan hay NaNO, I qua trinh thu nhigt. Dong
thai, khi tang ham Iugng mu0| oxy héa thi toc do chay va
chiéu cao ngon Itfa tang. Viéc tang ham~IU(j\ng chét oxy
hoa gitip viéc hinh thanh cac hé thdng 10 bang viéc dot
chay soi polyester dién ra nhanh han. Viéc 1ap ddy cac 16
rong bang cac san pham dang khi cta qua trinh phan hiy
chat oxy hoa va oxy khong khi ddy nhanh qua trinh nhigt
phan xay ra trong toan bg thé tich cta hén hdp hoa thuat
cung cép mic do chuyén hoa cao cua nhién ligu chat chay
thanh cac san phdm chay.
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0 méu thit M8, nhém tac gia da thé NaNO, trong mau
M5 bang mudi KNO,. Mau M8 c6 nhiét IUdng chay va
cu0ng d6 chay thap hdn mau M5- day 1a han ché cua viéc
st dung KNO, so vdi NaNO, trong ché tao hon hdp cht
chay dang Pyrogel.

Nhan xét: Qua nghién ctiu anh huéng ham lugng chat
oxy h0a/PF t6i ddc tinh cua san phdm, dé phu hdp véi
cac dac tinh ky thuat cta chat chay dang pyrogel vé nhiét
Iu0ng chay, cudng do chay va thai gian chay, nhom tac
gia lya chon ham ludng NaNO, chiém khoang 15% dé dam
bao ham lugng chat chay va phu gia PE phu hdp, cho ra
nhiét lugng chay cao dong thdi cudng do chay I6n.

IV. KET LUAN

Trén cd sG nghién ciu, khao sdt anh hudng cua mot
sO yéu t6 nhu: phan t khoi PIB, modun hoa tan, do nhét
hé keo, ham lugng chét oxy hoa va PF dén cac ddc tinh
ky thuat cua hon hgp gy chay dang Pyrogel; so sanh véi
mau cla nudc ngoai cho thdy: Do nhét cua hé keo phu
thudc vao khéi lugng phan ti ctia polymer va modul hoa
tan. Cac nghién ctiu chi ra rang modun PIB (mac I1-200
c6 M=175.000 - 225.000) hoa tan trong xang (ty 1& khoi
lugng PIB/xang = 1/10-12) thu dudc hé keo c6 dd nhdt
phu hop dé 1am chat nén dua cac thanh phén hat chat ran
vao tao hon hgp chét chdy. San pham dua trén chat nén
nay c6 do bam dinh vat liéu tot, d6 bao phi keo tot gitp
chong sa lang, tach chat ciing nhu an dinh t6t khi thudc
bam Ién sgi polyester. Ham Iugng chat oxy hoa anh hudng
t6i nhiét lugng va cudng do chay. Khi tang ham Iudng chat
oxy hda, nhiét lugng chay va thdi gian chay giam; cudng
do chay (chiéu cao ngon Iifa tang).
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TONG HOP PHOI TU 3-ETHOXY-4-HYDROXYBENZALDEHYDE THIOSEMICARBAZONE
VA PHUC CHAT CUA NO VOI Zn(Il)

SUMMARY:

LE THI THANH VAN
Trutng Dai hoc Cang thuang Tp.Ho Chi Minh

SURVEY OF ARSENIC METAL IN SOME MOLLUSK AT THE SEA AREA OF HCM CITY
Complex chemistry has developed very strongly in recent years, because they are widely applied

im many fields, especially medicine. Zinc is an essential element for the maintenance of human and

animal life. The entire human body contains about grams of iron and 10 times as uch copper.

Zinc also plays an important role in the functioning of the pituitary gland, pancreas and male gonads.

Keywords: Complex chemitry, zinc.

I. PAT VAN PE

Céc hop chat thiosemicarbazone c6 thé tong hgp theo
phudng phap chli yéu la thuc hién phan (ing ngung tu gitia
hdp chét cacbonyl va hdp chat thiosemicarbazit. Phan ting
xay ra giita nhém C=0 cua carbonyl va nhém NH2 cla
thiosemicarbazid trong dung méi hiiu cd vdi xdc tac acid
hodc kiém. Dung mdi ¢ anh hudng quan trong doi véi
phan ting. Ngoai ra xuc tac va nhiét do ciing la nhiing yéu
t6 quan trong chi phdi toc do phan ung.

Pé dac trung cac chat tong hdp dudc, ching toi su
dung céac phuong phap phd hién dai nhu phé hong ngoai
IR, phd MS va phd NMR[1].

II. THU'C NGHIEM

1. Héa chat, dung cu va miy méc

1.1. Hoa chét

Cac hoa chat st dung trong luan van déu thudc loai tinh
khiét phan tich:

- Thiosemicarbazide

- 3 - ethoxyl 4 - hydroxy benzaldehyd

- CuS0,.5H,0; - ZnS0,.7H,0

- NH,0H; - CH,COOH

- EDTA; - Murexit

- Eriocrom den T; - NH,Cl

1.2. Dung cu va may méc

- Céac dung cu: binh dinh mdc, pipet, buret, coc thiy
tinhﬂva cac dupg cu khac cua phong thi nghiém du tiéu
chuan cho nghién ctu.

- May mac:

+ Cén phan tich Sartorius ctia Diic, d§ chinh xac 10 g

+ Thiét bi ghi phd hdng ngoai Vertex 70- Bruker viing
500-4.000cm-*!

+ Thiét bi do phd khdi LC - MSD - Trap SL (Vién Hoa hoc)

+ Thiét bi do phd cong hudng tii hat nhan Bruker
500MHz (Vién Héa hoc).

+ Méy khudy tu, may hut &m, t0 sdy.

+ Ong sinh han hdi luu.

+ Giay loc.

+ B0 sac ky TLC.

1.3. Cac phép do

- S&c ky I6p mong sii dung loai trang san silicagel F245
(Merck), hién hinh bang den UV va hai iot. Hé dung moi
dung trong sac ki ban moéng dudc lua chon la C:M=30:1.

- Pho cong hudng tu hat nhan 'H-NMR do trén may
Bruker 500MHz, pho '3C-NMR dudc do trén may Bruker
125MHz - Vién Hoa hoc, Vién Han 1am KH-CN Viét Nam.

- Phé hong ngoai IR do trén Bruker 270-30 - Truting DH
KHTN, DHQG thanh phd Ho Chi Minh.

- Pho MS do trén may micrOTOF-Q Il 10187 - Trudng
DH KHTN, DHQG thanh phd Ho Chi Minh.

2.2. Phuong phap tong hop phoi tir

Phéi t dudc tong hop béng phan Gng ngung tu gidia
thiosemicarbazide (0,02mol) véi 3 - ethoxyl 4 - hydroxy
benzaldehyd (0,02mol) trong dung méi methanol, xdc tac
acid acetic.
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Céch tién hanh.

Lay 15ml methanol da hoa tan 0,08mol thiosemicarbazit
tron véi 15ml methanol da hoa tan 0,08mol 3-ethoxy-4-
hydroxybenzaldehyde dugdc acid hoa bang vai giot HAC.
Khudy déu dung dich hon hdp trong 5 phat. Lap 6ng sinh
han dun hdi luu cach thdy trong 1h @ nhiét do 60 - 70°C.
Sau d6 co can dung dich con 1/5 thé tich va dé nguoi dé
két tinh san phdm. Tién hanh tach va lam sach phéi td
bang céch loc, rlia va két tinh lai trong methanol. Phoi ti
két tinh mau tréng, do tinh khiét ciia san pham tinh thé da
dudc kiém tra bang sac ky ban mong trong hé dung moi
C:M = 30:1[2).

2.3. Phurong phap tong hop phirc chat

Tong hap phiic chat cta kim loai Zn

Cach tién hanh:

Ly 20ml dd chida 0,0004mol ZnSO,.7H,0 trong
methanol trén véi 20ml dd chtia 0,0008mol phai tli L trong
dung m()i methanol. Phan ting dudc thuc hién trong binh
cau, lap ong sinh han dun hoi Iuu céach thly trong 1h @
nhigt d9 60 - 70°C. C6 dudi dung méi. Loc va lam kho thu
dudc phiic kim loai ZnL, (trong do L la ki hiéu phoi ti da
dugc tong hgp).

Tién hanh két tinh lai trong methanol dé thu dugc phic
tinh khiét mau trang.

III. KET QUA VA THAO LUAN

1.Phditir3-ethoxy-4-hydroxybenzaldehyd
thiosemicarbazone

Phai tli tng hap dudc tii phan ting cla thiosemicarbazid
vGi 3-ethoxy-4-hydroxy benzaldehyd trong mai trudng acid

véi dung moi methanol la chat tinh thé mau trang. Pho khoi
lugng phan gidi cao HR-ESI-MS clia phdi tii dugc trinh bay
trong Hinh 3.1 nhu sau.
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Hinh 1. Phé HR-ESI-MS ciia phdi tii HL

Phd khéi cho thdy cac pic ion phan ti [HL+Na]* c6
gid tri m/z=262,0610 trong phd +MS, pic ion L véi m/
z= 238,0618 va ion phan t(i dime do lién hgp [2L+Na]-
xuat hién 6 m/z=499,1193. Cac so liéu nay déu phu hdp
rat tot v6i cac gia tri m/z tinh toan tif s6 khdi chinh xac
clia dong vi bén cla cac nguyén to (Bang 3.1), xdc nhan
rang phdi ti tao thanh ¢6 cong thiic phén tii C, H,,0,N,S,
phu hdp véi cong thlic clia hdp chét 3-ethoxy-4-hydroxy
benzaldehyd thiosemicarbazon mong mudn.

Hoéa hoc & Ung dung
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Bang 3.1: S6 liéu phd HR-ESI-MS ciia phdi tii

Manh cdu tric Cong thiic Fié tri/m/z chinh Xé?.
Ly thuyét | Thuc nghiém
HL C,H,50,N,S 239,0728
L [C,,H,,0,N,S]- 238,065 | 238,0618
[2L+Na]- | [(C,,H,,0,N,5),+Na] | 499,1198 | 499,1193
[HL+Na]* | [C,H,,0,N,S +Na]* | 262,0626 | 262,061

®
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Hinh 2. Phé IR cha phdi t HL

Trén phd IR cua phai tl xudt hién tin hiéu tai budc séng
1.110,52cm™ |a dao dong cua lién két >C=S. Ba dai hdp
thu 1.473,76cm™, 1,507,83cm, 1.436,86cm" la dao
dong C=C cua vong thom, dao dong ctia nhom -OH gan
v6i vong thom tai budc song 3.198,0cm. Va cudi cing
tai vi tri budc song 1.599,58cm 1a dao dong cua lién két
>C=N- clia nhém imine chiing té phan (ing ngung tu phoi
tt da xay ra.
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Hinh 3. Phd 'H-NMR ciia phéi tii HL
Trén phd "H-NMR cua phdi tii tin hiéu proton clia nhém
metyl xudt hién 6 § =1,34 (3H), con tin hiéu cong hudng tai
& =4,01 (2H) ting véi nhom CH, cta nhom ethoxy. Tin hiéu
cong huang do=11 22ppm Ung v@i H nhdm NH, chiing t6
phdi tli ton tai dang co proton gan vao nguyén tl N

Cac so ligu NMR va quy gan cac tin hiéu cong hudng
proton cua phdi ttf dudc trinh bay chi tiét trong Bang 3.2.

Bang 3.2: Sd liéu pho 'H-NMR ctia phdi ti HL

Do dich chuyén (ppm)
Proton 6 nguyén -
ti ¢ 0, (thic o, (mo Ghi
nghiém) phéng)
-NH (N14) 11,22 (1H) 9-11 C-NH-N
OH 9,35 (1H)
=CH (C7) 8,08 (1H) 2,2 N=CH
-NH, (N17) 7,91 (2H) 8-8,1 C-NH,
-CH, (C10) 4,1 (2H) 3,5-3,9 Nhom -0-CH,
—CH (61,05,06)|6.7-745 (3H)| 727 | ~orvond
ben zen
-CH, (C11) | 1,3-1,4(3H) <2 nhém metyl - CH,

@

Tu cac két qua phd MS, IR, 'H-NMR ta c6 thé xac dinh
cong thiic phdi ti nhu sau:
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Hinh 4. Cong thiic cau tao cta phdi tl

g — i —
L b
g I & W
) L L]
" -
gl iy - G oy
' Sy

Hinh 5. Phan ting tong hop phdi ti 3-ethoxy-4-
hydroxybenzaldehyde thiosemicarbazone

Trong phé "H-NMR cta phic chat Zn(ll) ta thdy tin hiéu
phé tai vi i 8 = 11,23ppm glam va mo rong manh, la
do proton gan véi N linh dong va bi tach ra khoi trong qua
trinh tao phtic, ching td qud trinh tao phtic da xay ra.

Trén co s cac so lieu da phan tich § trén, ching toi
dua ra cdu truc clia cac phic chat nhu sau:

CHy-TH,y l"‘!"I-.L
Q LGN, BH o
MO, G 5 P L
et ¥
& N ¥ uis _c-OH
H'I:q {: ;En ql;
CH  TCH= H (4] 3
" .."' L -
H=—=( CHy
"HH3

Hinh 6. Céu tric cua phic chét ZnL,

IV. KET LUAN
- Phén (ing ngung tu giita 3-ethoxy-4-hydroxybenzaldehyde
v@i thiosemicarbazide trong methanol ¢ mai trudng
acid tao thanh  3-ethoxy-4-hydroxybenzaldehyde
thiosemicarbazone (HL), phdi tii ton tai dang thion.

- Pa tong hop dudc phic chat cla HL véi Zn(ll). Cac
phiic nhat va c6 thé c6 cdu tric vudng phang.
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ANTIOXIDANT ACTIVITY AND FLAVONOID GLYCOSIDE FROM
ALLIUM SCHOENOPRASUM L. BULBS

TRAN VAN DAT, VU THI KHANH HUYEN, NGUYEN THANH TRAM, NGUYEN NGOC THANH VY,

PHAM KIM CHI, TRAN THI PHUONG NGA, LE QUOC THANG

Department of Chemistry, Hue University of Education, Hue University

SUMMARY:

From Allium schoenoprasum L. (A. schoenoprasum) bulbs cultivated in Quang Tri province,
a flavonoid glycoside: quercetin 3-O-f-D-glucopyranoside (1) was isolated. The structure of this
compound was characterized on the basis of IR, NMR spectroscopic techniques. Furthermore, the
in vitro assay such as DPPH (2,2-diphenyl-1-picryl-hydrazylhydrate) radical scavenging were
employed for determination of antioxidant activities of the extracts, the results showed that ethyl
acetate and methanol extracts from A. schoenoprasum had antioxidant activity with [C50 119.66 and

473.35 ug/mi, respectively.

Keywords: Allium schoenoprasum L., quercetin 3-O-f-D-glucopyranoside, antioxidant activity.

I. INTRODUCTION

The Allium L. genus belongs to the Liliaceae family, and
includes approximately 700 species that are widespread
around the world. These plants have been valued for
many centuries for their use in seasoning food, medicinal
properties[1]. A. schoenoprasum (chive) is an herbaceous
perennial plant that is easily grown. It is cultivated for its
leaves, which have both culinary and medicinal uses. In
food chives are used as a condiment that provides a milder
flavor than other Allium species. Chives are used to lower
blood pressure, relieve sunburn and sore throat pain, and as
antimicrobial and antifungal agents[2]. One mechanism by

which A. schoenoprasum produces these effects depends
upon their antioxidant activity[3]. Phytochemical studies
revealed the presence of sulphur and phenolic compounds,
flavonoids, saponin and steroidal glycosides[4].

This research describes the isolation and structural
elucidation of (1), which was isolated from ethyl acetate
extract of A. schoenoprasum. Furthermore, the antioxidant
activities of the extracts from A. schoenoprasum were
reported.

II. EXPERIMENTAL

1. General

FTIR: IRPrestige 21 spectrometer (Shimadzu). NMR:
Bruker Avance 500, 499.84MHz ('H-NMR) and 125MHz
(8C-NMR); TMS (3 = 0.0, 'H) and CDOD, (5= 49.0, "*C)
were references. Column chromatography: silica gel 60,
0.06-0.2mm (Merck) for the first column and silica gel 60,
40-63um (Merck), for the following columns. TLC: silica
gel 60 F,., (Merck); the spots on the plates were observed
under UV light and by spraying with solution of vanillin/
sulfuric acid and heating for 5 minutes.

2. Plant material

The bulbs of A. schoenoprasum was collected in
Quang Tri province, in April, 2022. A voucher specimen
(AS04/2022) was deposited at the Laboratory of Natural
Products, Department of Chemistry, Hue University of
Education.
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3. Extraction and isolation

The dried power of bulbs of A. schoenoprasum (1.2kg)
was extracted with n-hexane followed by ethyl acetat
and methanol to afford 1.4; 5.7 and 12.5 gam extracts,
respectively (ASH, ASE and ASM). The ethyl acetat
was chromatographed over silica gel with gradient
chloroform/methanol (10:0 - 0:10, v/v) to give 10
fractions (ASET - ASE7).

Quercetin  3-0-g-D-glucopyranoside (1): The
compound 1 (7mg) was isolated from ASE2 fraction
(150mg) and further purified by CC on silica gel
(chloroform/methanol 95/5, v/v). IR (KBr) v, cm': 3445
(0-H), 1653 (conj. C=0), 1504 (C=C aromatic ring) and
1205 (C-0). ™C-NMR (125MHz, CD,0D) and 'H-NMR
(500 MHz, CD,0D) spectroscopic data, see Table 1.
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4. DPPH scavenging assay

Free radical-scavenging activity was investigated
according to the method described by Bui Van Trung et
al. Prepared samples at different concentrations were

examined by their reactivity with a methanolic DPPH solution.
The decrease in the absorbance was measured at 517nm.
The calibration curve of % DPPH scavenging activity versus
concentration was plotted to calculate IC50 values[5].

ITII. RESULTS AND DISCUSSION

1. Quercetin 3-O-#-D-glucopyranoside (1)

Compound 1 (7mg) was obtained as yellow amorphous
powder. R, = 0.5 (chloroform/methanol 8/2, v/v). The
IR spectrum of 1 showed the characteristic absorption
frequencies at 345 and 1653cm typical of -O-H and
conjugated C=0 bond vibration, respectively.

Figure 1. Quercetin 3-0-g-D-glucopyranoside (1)

'H- and "*C-NMR showed 1 (figure 1) is a derivatve
of quercetin (see Table 1). The typical signals of the
quercetin nucleus precense, the 'H NMR spectrum
showed five aromatic proton signals at 7.73ppm (1H, d,
2.0Hz, H-2), 7.60 (1H, dd, 8.5, 2.5Hz, H-6"), 6.88 (1H, d,
8.5Hz, H-5"), 6.42 (1H, d, 2.0Hz, H-8), 6.23 (1H, d, 2.0Hz,
H-6). One set of meta-coupled aromatic protons appeared
at 7.73ppm (d, 2.0Hz) and 7.60 ppm (dd, 2.5Hz), in other
than proton at 7.60ppm (dd) also had ortho coupling with
proton at 6.88ppm (d) with coupling constant of J =
8.5Hz. We confirmed the presence of three substitutions in
Bring at C-1’, C-3’ and C-4’. Remaining two meta-coupled
aromatic protons at 6.41 and 6.23ppm (2.0Hz) indicated
dihydroxy substitutions in A ring of flavone skeleton. In
the upfield, the presence of an g-D-glucopyranosyl moiety
in compound 1, including: anomeric proton signal of 1
appeared at o, 5.26 (1H, d, J = 7.5Hz, H-1"), and the
resonances at o, 3.71 (1H, dd, J = 2.5, 12.0Hz, H-6b"),
3.57 (1H, dd, J = 4.0 12.0Hz, H-6a"), 3.48 (1H, t, J =
9.2Hz, H-2"), 3.45 (1H, 1, J = 8.8Hz, H-3"), 3.42 (1H, m,
H-4"), 3.37 (1H, m, H-5").

The ®C NMR and HSQC spectra showed 21 signals,
among these 15 signals were belong to flavone skeleton
and 6 glucosyl carbon signals (104.4, C-6”, 78.4,

c-27,,78.1,C-37,75.7, C-4”, 71.2, C-5’, and 62.6,
C-6"). The signal of carbonyl group resonance at &
179.5ppm. The glucopyranosyl moiety attached to C-3 o?
aglycon was determined by interaction on of H-1/C-3 in
HMBC spectrum.

@

Comparing the spectral data of the isolated
compound with previously related literature[6] (Table 1),
compound 1 was determined as quercetin 3-O-8-D-
glucopyranoside.

Table 1: 'H-, *C-NMR of 1 and quercetin 3-O-p-D-glucopyranoside
(125/500MHz, CD,0D)

d, (ppm)
d5 (ppm) 9 (ppm) d, (ppm) Qzercetin
C Quercetin 3-0--D-
1 lucopyranoside[6] 1 3-0--D-
glucopy glucopyranoside[6]
o [14502| 14734
3 (13564 |  137.42
4 [17951|  177.36
5 [163.06|  162.46 ;
6 | 99.92 99.42 62..203H(z()1, 6.19 (d, 2,0Hz)
7 [166.06 |  165.88
8 | 9473 94.67 Géf‘()zH(Zgl’ 6.45 (d, 2.0Hz)
9 [15849|  158.26
1010570 10450
17 [12320|  125.08
o [11602|  117.17 72'_75’H(Z‘)1’ 7.95 (d, 2.0H2),
3 (14592 |  146.70 i
4 [14985| 15041
5 [11758|  118.13 GfSBH(Z‘)j’ 6.98 (d, 8.5Hz),
7.60 (dd,
6 |12310|  124.35 g.5,25 | -88(dd 20Hz,
o 8.5 Ha)
17| 10436 | 10436 57'?5?H(Z‘)1’ 4.89 (d, 7.0Hz)
27| 75.73 75.85
37| 78.13 77.63
2| 7125 71.24 3'37(;,7)3'48 3.49- 351 (m),
5" | 78.39 78.40
31;10}4‘1‘)1 3.98 (d, 12.0H2)
6" | 62.59 62.43 357 (dd 3.82 (dd, 3.5,
40,1200 120H2)
Hoéa hoc & Ung dung
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Quercetin -~ 3-O-B-D-glucopyranoside ~ possesses
promising antioxidant, anticancer, and anti-inflammatory
properties. It alleviates ethanol-induced hepatotoxicity,
oxidative stress, as well as inflammatory responses,
substantially  reduces ethanol-induced cytotoxicity,
and protects hepatic cells against ethanol-induced
liver injury[7-8]. This compound has been shown to
differentially suppress epidermal growth factor-induced
migration and inhibit the infiltration of pancreatic cancer
cells in a dose-dependent manner. Furthermore, it exerts
an anti-migratory effect at a relatively low dose compared
to other forms of quercetin[9-10].

2. Antioxidant activities of extracts from

A. schoenoprasum

The n-hexane (ASH), ethyl acetate (ASE) and methanol
(ASM) extracts from Allium schoenoprasum were
evaluated in vitro for their antioxidant activities, which was
examined by 2,2-diphenyl-1-picryl-hydrazyl-hydrate assay
(DPPH) radical scavenging. The results of their antioxidant
activity are shown in Table 2.

Table 2: Antioxdant activities of the extracts in DPPH Assay

Concentration | ASE’s percentage |Concentration| ASM’s percentage
(ng/ml) | neutralization of the |  (ng/ml) neutralization of the
DPPH DPPH
TB SD TB SD
500 81.84 | 1.40 500 51.54 1.83
100 46.19 | 1.89 100 22.56 2.06
20 23.12| 0.62 20 12.89 1.01
4 541 | 0.20 4 5.49 0.24
I(;ﬂl 119.66 + 8.73 Icm 473.35 + 36.54
Concentration | ASH’s percentage |Concentration|  L-Ascorbic acid’s
(ng/ml)  [neutralization of the| (ng/ml) |percentage neutralization
DPPH of the DPPH
TB SD TB SD
500 21.20 | 1.37 100 91.20 2.89
100 10.63 | 1.09 20 72.67 2.51
20 572 | 0.64 4 35.09 1.75
4 164 | 0.18 0.8 14.55 1.02
I(I.m >500 IG:'ﬂ 7.47 +0.50

The results in table 2 shoewd that ethyl acetate (ASE)
and methanol extracts (ASM) from A. schoenoprasum had
antioxidant activity with IC,, 119.66 and 473.35 pg/ml,
respectively. The ASH samp[ie did not show activity at the
studied concentration. The reference control ascorbic acid
performed stably on the experment.

III. CONCLUSION
Flavonoid glycoside: Quercetin 3-0-B-D-
glucopyranoside (1) was isolated Allium schoenoprasum
L. bulbs cultivated in Quang Tri province, and its structure
was idendified. The ethyl acetate (ASE) and methanol
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extracts (ASM) from this species exhibited antioxidant
activity through DPPH radical scavenging assay with |G,
values ranging from 119.66 - 473.35 pg/ml. Futrther
research is needed to assess the feasibility of using them
in antioxidant products.
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NGHIEN CUU CHE TAO \IAT LIEU XUC TAC TU BUN THAI GUA QUA TRINH FENTON,
UNG DUNG XU LY CHAT O NHIEM KHO PHAN HUY SINH HOC

SUMMARY:

NGUYEN XUAN SANG
Vién Mai trudng, Trudng Dai hoc Hang hai Viet Nam

STUDY ON MANUFACTURE OF CATALYST USING WASTE SLUDGE FROM FENTON
REACTION, APPLICATION IN NON-BIODEGRADABLE POLLUTANT REMOVAL

In this study, catalysts has manufactured successefuly using waste sludge from the Fenton reaction
process. Waste sludge recovered from the Fenton process was filtered with H,SO, and denatured in a
microwave oven. The morphology and crystal structure of the obtained catalyst were characterized
by X-ray diffraction (XRD) and electron microscopy (SEM). The prepared material will be used as a
heterogeneous catalyst to treat Rhodamine B (RhB) and color in water in the presence of H O, Research
results show that, in the RhB treatment reaction after a period of 120 minutes, at a concentratlon of
20mgRhB/L, the treatment efficiency reached over 98% with 15mM H,0,, 0.4g of catalyst/L at initial
pH 4.0. Experimental results show the ability to recover and manufacture catalytic materials from
wastewater sludge during application in textile wastewater treatment.

Keywords: Iron sludge, Fenton process, RhB.

I. PAT VAN DPE

Hién nay, su phat trién clia san xudt cong nghiép da
dan dén su phat thai vao mai trudng mét luong 16n céc
chat thai nguy hai 6 dang bén viing sinh hoc nhu chat
mau hdu co, du ludng khang sinh, cac chat hiu cd vong
tham([1]. Rhodamine B (RhB) la chat mau hitu ca co cong
thiic hoa hoc G,.H, CIN,0, thuc nhom thuéc nhuom
Xanthene va dUdC stf dung rong rai, pho bién trong cong
ngh|ep dét nhudém. Khi RhB xam nhap va tich tu vao trong
cd the sé gay nhiéu tac dong doc hai dén hé tiéu hoa ho
hap va than kinh, thdm chi gay ung thu. V6i cau tao phtic
tap, bén viing RhB rt kho bi phan hay sinh hgc va ¢6 nguy
c¢d 6 nhiém moi truong nghiém trong. C6 nhiéu phuong
phap nhu hdp phu, st dung tac nhan oxy hoa clo, ozon,
oxi hoa dien hda, hoa ly, sinh hoc da dudc nghién clu va
ap dung dé xu Iy cac chat thai 6 nhiém dang nay[2]. Tuy
nhién két qua nghién ctiu cho thay hiéu gua Xu ly chua cao
va rét t6n kém. Qua trinh Fenton lan déu (dudc phat hién
nam 1894 bdi H.J.H Fenton véi béo cdo rang H ,0, co thé
dudgc hoat hoa bang mu0| Fe2+ dé oxy hoa axit tataric. Qué
trinh nay tao ra cac goc oxi hoa c6 hoat tinh rat manh, déc
biét la goc hydroxyl OH'[3]. Thé oxi héa cla goc hydroxyl
OH" 12 khoang 2,8V cao nhat trong cac tac nhan oXi hoa
thuong gap, gdp 2,1 1an so vdi thé oxi héa cua clo, gdp
1,5 1an so véi thé oxi héa cua ozon. Han niia, khi co mat
clia tac nhan oxi héa OH’ thong thudng hiéu qué st ly rat
cao, khong chon loc, c6 khd nang phan hiy héu hét céc
chat hiiu cd bén ving... Vi du nhu téc do phan tng phén
hily hgp chat vong thom, khi ¢c6 mét clia goc hydroxyl la
107 va khi c6 mat cua O, chi 1a 10*M-'s"'. Nhiing nam gan
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day, cac qua trinh Fenton dﬁng thé va cac dang Fenton céi
tién da dudc nghién ciiu va Ung dung trong thuc t6 dé xu
ly nudc thai nham loai bo nhiéu chat 6 nhiém huU g doc
hai khé phan hiy sinh hoc. Tuy nhién nhudc diém cua qué
trinh Fenton |a phu thudc rét 16n vao d pH cua phan ting.
Trong méi trudng pH thap, qua trinh hinh thanh goc OH*
rat thuan i, nhUng  mai trudng c6 do pH cao, qua trinh
ket ta Fe** xay ra nhanh hon qud trinh khii dan dén giam
nong do Fe’* va tao ra mot Iu0ng bun I6n. SU dung chat
thai nhu nguyen liéu dau dé ché tao vat liéu va st dung cac
phuong phap tong hop don gian, hiéu qua than thién véi
moi tridng dang la xu hudng hién nay.

Gan day nhiéu nghién ctiu cho thay phuang phap diéu
ché vat ligu bang phuang phap vi song dem lai nhiéu uu
diém so vdi cac phudng phap khac nhu XU ly nhanh, don
gian, hiéu qua cao. Vdi phudng phap tdng hop nhd hé tro
cla 10 vi song, nhiéu vat liéu véi cac cdu tric mdi la da
dudc diéu ché[4].

Trong nghién cuu nay, bun thai tii phan ting Fenton dong
thé dugc tan dung dé ché tao thanh vat liéu bang phddng
phap vi song, st dung nhui xtc tac di thé cho qua trinh X ly
RhB véi sy c6 mat cua H,0,. Bun thai thu hdi sé dugc ra,
loc va bién tinh bang vi song, vt liéu nay dugc st dung de
thay thé cho sét trong phan ting Fenton. Ngoai ra mét s0 yéu
t0 anh hudng dén qua trinh dén hiéu qua x( ly nhu la cong
suat vi song, nung bun, pH dung dich ban dau, ham lugng
Xtc tac va nong do H,0, cling dudc nghién clu.
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II. THUC NGHIEM

1. Ché tao vit liéu

Trong nghién ctiu nay, bun thai tif qua trinh Fenton dong
thé sé dugc thu hoi dé ché tao vat liéu. Bun thai sau khi
thu gom sé dudc sdy & nhiét do 100°C trong vong 1 gid.
Tiép theo, 50g bun dudc can va cho vao binh thiy nhiét
dung tich véi 200ml. Sau do, hon hop dudc dat vao 10 vi
song tu dong va xd ly ¢ 150°C véi ngudn bic xa la 300W
va 500W trong 15 phut. Sau khi [am ngudi tu nhién dén
nhiét do phong, vat ligu tong hgp dudc loc rifa va sdy kho
G 100°C trong vong 1 gid trudc khi st dung. Vat liéu xtc
tac ché tao vdi cac ngudn buic xa 300W va 500W dudc ki
higu 1a a-Fe,0,-300 va a-Fe,0-500.

2. Danh gia hoat tinh cia xuc tac

Dung dich nudc thai véi RhB nong do 20mg/I dudc
chuén bj trong phong thi nghiém bang cach can chinh xac
40mg RhB cho vao binh dinh mdc 2.000ml, dlnh muc
dén vach bang nudc cat. Trong mot thi ngh|em dién hinh,
mot Iuong vat liéu ban nhat dinh dudc st dung nhu vat
liéu xtc tac dudc cho vao coc thuy tinh chda 100ml RhB
20mg/I, pH cta dung dich dudc diéu chinh bang dung dich
H,S0, 1N va KOH 1N, H,0, dudc su dung nhu chat oxi hoa.
Sau d6 hon hgp duac kﬁuay bang may khudy tu. Sau moi
mot khoang thoi gian phan tng, mot ludng dung dich dudc
Iy ra, loc qua glay loc dé loai bo vat liéu xuc tac va mang
di phan tich nong do RhB. Nong do RhB va do mau sau
XU ly dudc do bang cach xac dinh do hap thu quang phé 6
budc séng A = 553nm.

I1I. KET QUA VA THAO LUAN

1. Pac trung cia vt liéu

Dé xac dinh cdu truc tinh thé cua vat liu, cac vat liéu
da ché tao dudc dic trung bang phd nhiéu xa tia X. Cac
két qua nhu dugc chi trong Hinh 1. Két qua cho thay gian
dd nhiéu xa tia X clia cac mau vat liéu déu thé hién céac
dinh nhiéu xa tai cac goc 20=24.1°,33.1°,35.6°,40.9°,
49.5° 54.0°,57.2°,62.4° va 64.0° dac trung cho cau tric
pha cua a-Fe,0,[5]. Dua vao phudng trinh Debye-Scherrer
c6 thé tinh GUOC kich thudc trung binh cac hat tinh thé
cta o-Fe,0,-300 la khoang 50nm va a-Fe,0,-500 khoang
40nm. Két qué nay tudng doi tuong quan vGi hinh thai vat
liéu quan sét dudc tir két qua anh SEM (Hinh 2). Hinh anh
SEM cho thay vat liéu ché tao dudc co cau tric tucng doi
x0p, co dang hat phan tan kha dong déu. Két qua clng
cho thay vat liéu ché tao bang phudng phap vi song ¢ muic
nang lugng 300W va mic nang lugng 500W khéng co su
khac biét rd rét vé mat hinh thai cua vat ligu.

.
H
H
=4
F
H

=T
L] -

Hinh 1. Gian dé nhiéu xa tia X ctia mau xi 1y vi song 6 150°C
vdi miic nang lugng 300W va 500W
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Hinh 2. Hinh anh SEM cia mau xii Iy vi song 6 nhiét d 150°C
véi miic nang lugng 300W (a) va 500W (b)

2. Nghién ctru cac yéu to anh huwdéng den
qua trinh xir ly RhB

a. Anh hudng cua nhiét do nung bin dén hiéu suat xi
Iy 6 nhiém

Trong thi nghiém nay, c4c vat liéu dugc tdng hdp & céac
miic nang ludng khac nhau dudc st dung dé danh gia hiéu
qua xU ly RhB trong nudc. Trong thi nghiém nay, céc diéu
kién ban dau nhu sau nong do [RhB], 1a 20mg/I; lugng vat
liéu xac téc 1a 0,4g/l; nong do [H,0,] la 15mM; pH=4.
K&t qua thé hién trong Hinh 3 cho thay, véi cac diéu kién
thi nghiém trén cac vat liéu bién tinh ¢ miic nang lugng
khac nhau (300-500W) cho hiéu qua loai bo RhB khac
nhau. Khi chi cd chiéu sang ma khéng co xuc tac, hoic
chi c6 H,0, hiéu qua xi ly RhB rat thdp chi khoang 10.4%
va 22.5%. Khi sti dung xtc tac hiéu qua loai bé RhB tang
rat nhanh, trén 95%. Tuy nhién, khi st dung vat liéu xuic
tac bién tinh & muic nang lugng 300W va 500W, su chénh
léch nay Ia khong dang ké, diéu nay co thé la do vat ligu
¢ cau tric va hinh thai tuong tu nhau. Dua trén higu qua
XU Iy RhB, vt liéu thu dudc khi bién tinh ¢ mic nang Iudng
300W sé dudc Ia chon lam vat liéu cho céc thi nghiém

tiép theo.
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Hinh 3. Anh hudng cia céc xiic tac dén hiéu qua xi Ij RhB

b. Anh hudng cia pH

pH 1a mot trong nhiing yéu t6 quan trong trong phan
ting Fenton do né anh hudng dén dang ton tai cla cac
ion sat trong moi trudng nudc. Két qua thi nghiém anh
huéng clia pH dén hiéu qua phan ting dudc thé hién trong
Hinh 4. Nhu quan sét trong Hinh 4, c6 thé thdy hiéu qua
xu ly RhB tang khi pH 2,4,6. Trong khi d6, hiéu qua xd ly
RhB sé giam manh véi pH 8,10. Két qua cling tudng tu véi
nhiéu nghién ctiu da cong b6[6]. Diéu nay c6 thé giai thich
la do kh| mai trudng phan Lrng ¢6 pH thap, ion H* sé phan
hay géc hydroxyl dy do dé tao thanh H ,0 theo phudng
trinh: H* +0H +e— H,0, dan dén qua trlnh tao phtc Fe
va lam giam ndng do Fe by’ tu do trong dung dich. Khi pH
mai trudng cao, su thiy phan va két tla cla ion Fe3+ dién
ra v6i manh mé lam giam nong do Fe3+ trong dung dich,
dan dén hiéu sudt loai bo chét 6 nhiém thap. DAng thdi khi
thyc hién phan Ging vdi cac miic pH cao, H,0, sé bi phan
hiy tao ra OXy va nudc, dan dén nong do goc OH trong
dung dich gidm manh va do dé hiéu qua chung cta ca
qua trinh xu ly bi giam. Trong thi nghiém nay, hiéu qua x
ly RhB dat hiéu qua khodng 95-98% vdi pH=4 va pH=2.
Tuy nhién dé dam bao vé mat kinh té thi pH=4 dudc lua
chon cho cac nghién ctiu tiép theo.

T
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Hinh 4. Anh hudng ctia pH ban d4u dén hiéu suat xii Iy RhB
¢. Anh huéng ciia ham lugng xiic tac
Trong thi nghiém nay, vat ligu dudc sd dung vdi cac
khoi lugng khac nhau tir 0.05 -0.5¢/1 dé khao sét higu qua
XU Iy RhB trong nudc. K&t qua cho thdy, hiéu qua loai bo

RhB phu thudc rat I6n vao lugng vat liéu st dung. Khi vat
liéu tang tui 0.05-0.5g/1, hidu qua xt ly RhB tang rat nhanh,
dat dén hiéu sudt 95% & lugng vat liéu 0.4g/l va 98% d
nong lugng vat liéu 0.5g/1. Diéu nay co thé 1a do vat liéu
dong vai tro 1a tic nhan chinh tao ra céc géc OH" trong
phan (ing Fenton. Khi ludng vat liéu st dung tdng sé dan
tdi xudt hién nhiéu mién hoat hoa trén bé mat xic tac vi
vay thac ddy toc do qua trinh tao thanh gdc OH". Thong
thuong, khi tdng ndng do Fe trong phan (ing Fenton, hiéu
qua loai chat 6 nhiém hiu cd cang tang 18n[7]. Tuy nhién,
trong mot so trudng hop, lugng vt liéu st dung I6n sé hinh
thanh cac phan ting phu gay ra bdi trang thai cac ion sat
c0 trong bun, lam dén giam hiéu qua xu ly tong thé. Hon
nia, trong qua trinh ap dung & qui mé 16n cling can xem
Xét dén khia canh kinh t€ va khoi lugng bun thai ti chinh
qua trinh Fenton dé xac dinh khai lugng vat liéu phu hop.
Chinh vi vay, Iudng vat liéu t6i uu st dung cho phan tng la
0,4g/! dudc Iua chon cho cac phan ting tiép theo.
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Hinh 5. Anh hudng ctia khdi lugng vat liéu dén hiéu sudt xii Iy RhB

d. Anh huidng ciia nong dg H,0,

Anh huéng cta ndng do H,0 den hoat tinh x(c tac cua
vat ligu cho qua trinh loai bo RhB dudc tién hanh véi nong
do tu O-ZOmM/L. Két qua thi nghiém dudc mo ta trong
hinh 5. Két qua cho thay nong d6 H.0, anh hUOng rat Idn
den hiéu qua XU ly chat 6 nhiém. Khi khong co ‘mat cua

H,0,, hiéu qua xt Iy chat 6 nhiém la khong dang ke chi dat
26 5% sau 40 phut phan Ung va dudng nhu thay doi khong
dang ké theo thdi gian xui Iy vi trong trudng hop nay chi
Xay ra qua trinh hdp phu chat 6 nhiém trén bé mat vat ligu
bun. Khi nong d H,0 tang tur 5- 20mM, hiéu qua loai b
RhB tang rat manh. hi ndng do H,0, [a 20mM, hiéu suét
xu ly RhB dat cao nhat la 98% sau 1220 phat. Su cO mat
claH ,0, vi mot lugng Idn o thé 1a tac nhan tang cudng
toc do hinh thanh cac goc OH- tii H ,0,. Tuy nhién khi tang
tlf ludng H,0, tii 15-20mM/1, hiéu qua xu ly chét 6 nh|em
tang khéng dzang ké. Diéu nay co thé g|a| thich la vai nong
do H,0, cao sé la tac nhan thu hit goc OH” dé tao ra cac
goc fu do kém linh hoat han nhu OOH™ dan tdi giam toc
do phan (ing cla qua trinh Fenton. Vi vay xac dinh lugng

st dung phu hdp la rat quan trong trong viéc nang
caozhleu qua xuc tac va higu qua kinh té. Trong trudng hop
nay, nong do H,0, a 15mM/I dudc lua chon cho cac phan
(ing tiép theo.
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Hinh 5. Anh hudng ciia ham lugng H,0, dén higu qua x ly RhB

IV. KET LUAN

Trong nghién cliu nay, xuc tac da dudc ché tao thanh
cong tif bun thai thu héi ctia qué trinh Fenton déng thé thong
qua phuong phap vi song. Xuc tac da dudc ché tao co kha
nang loai bd RhB dat hiéu suét cao véi sy c6 mét cta H,0,.
Kha nang x Iy RhB co thé dat t6i 98% sau 120 phut phan
ting. Két qua cua nghién cliu nay da dua ra mot giai phap
cd trién vong trong giam thiéu lugng bun thai tif qua trinh
Fenton dong thé, khac phuc nhugc diém tao bun cla quéa
trinh nay, tng cudng tuan hoan tai st dung chat thai.
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NGHIEN CUU TGNG HOP VA BIEN TiNH COPOLYMER KHOI
STYRENE-ISOPRENE-STYRENE (SIS) THEO CO CHE ION

SUMMARY:

PHAM TH| THANH THUY
Truting Dai hoc Kinh té- Ky thuat Céng nghiép

RESEARCH ON SYNTHESIS AND MODIFICATION OF STYRENE-ISOPRENE-
STYRENE BLOCK COPOLYMER (SIS) BY IONIC MECHANISM

In this study, we synthesized SIS block copolymers from Styrene and Isoprene based on ionic
polymerization with sec-Butylithium initiator, and then modified SIS block copolymer by epoxidation
reaction in the fractions. The isoprene molecule uses performic acid which is produced from the reaction
of formic acid and hydrogen peroxide. SIS and E-SIS block copolymers have been characterized by
different physicochemical methods such as infrared spectroscopy (FT-IR), | H-NMR nuclear magnetic
resonance spectroscopy, phase transition temperature The hydrolysis of the SIS block copolymer was
determined by DSC differential thermal scanning method, the molecular weight of the polymer block
by GPC gel permeation chromatography. The results show that in the reaction conditions, the average
yield of SIS copolymer product (raw form) is 64.57%, the epoxidation reaction efficiency is 52.54%.

Keywords: SIS, ESIS, epoxy, copolymer.

I. PAT VAN PE

Polymer khoi dudc biét dén nhu la mét loai chat nhiét
déo va dudc ting dung nhiéu trong cac nganh khoa hoc vat
liéu hién dai ciing nhu cong nghé pha trén dang ngay cang
phat trién. Copolymer khéi 1a polymer dudc tong hop tu hai
hay nhiéu monome trd 1én. Cac copolymer khai thé hién
c4c tinh chat dac biét nhd vao su két hdp cla cac khoi lam
thay doi cdu trdc hinh hoc polymer.

Copolymer Styrene - Isoprene - Styrene (SIS) dugc tao
bai hai monome chinh 1a Styrene va Isoprene dudc tong
hdp tao thanh ba khoi polymer lién két chat ché va bén

viing véi nhau ¢6 cau tric:
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SIS it dan hoi han so vdi cao su luu hda, khong phuc
héi hiéu qué do bién dang, chiing dugc hoa tan hoan toan
bang céc chat 16ng thich hdp. Tuy nhién, sau khi bién tinh
trong cac diéu kién phi hop sé tao ra cac san pham dudc

ting dung réng réi trong cac linh vuc khac nhau. Nghién
cliu tién hanh tong hap copolymer khai SIS tif Styrene va
Isoprene vdi chat khoi mao sec-Butylithium, sau d6 bién
tinh copolymer khadi SIS bang phan ting epoxy hoa ndi doi
trong phan tli isoprene su dung acid performic dudc tao ra
tl phan ting cla acid formic va hydro peroxide.

P /°
H—Cﬁ + HyOy —w H_CM .."H +H;0
“oH 0—0

Copolymer SIS sau khi bién tinh c6 nhiing tinh chét hoa
ly pht hgp c6 thé pha ché lam phu gia cai thién chi s6 do
nhét cho dau dong co nai riéng va cac loai phu gia khac
nhu phu gia phan tan, phu gia tay rdia néi chung.

Bai bao nghién clu tdng hdp va bién tinh copolymer
khdi styren isoprene styrene SIS theo co ché ion. Két qua
nghién ctiu sé la co sd khoa hoc cho viéc ap dung vao
thuc tién cac qua trinh cong nghé san xuat, md ra mot
hudng mdi tu chd dudc ngudn nguyén vat liéu trong nudc.

II. PHUONG PHAP NGHIEN CUU

Hoa chat dudc sl dung trong nghién ctiu bao gom:
Styrene, isoprene, chdt khdi mao Sec-Butylithium,
Cyclohexan, Methanol, Acetic acid, Hydro peroxide, Formic
acid, nudc cat hai lan. Tat ca cac hoa chét c6 ngudn gac tir
Sigma-Aldrich va ¢ do tinh khiét cao.

Cac budc tién hanh nhu sau:

Phudng phép tdng hap copolymer khdi styrene - isoprene
(SIS) dua trén phan ting tong hdp polymer theo co ché ion
¢0 sl dung tac nhan khoi mao sec-Butylithium.
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Quy trinh t6ng hop: Qué trlnh t6ng hop copolymer khi
dudc thuc hién trong khi quyén tro N,, nhiét do duy tri §
30°C va khuay lién tuc trong 72h dudc the hién trén Hinh 1.
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Hinh 1. S do khdi quy trinh tong hap copolymer khdi SIS

Bién tinh copolymer khai Styrene -Isoprene: Copolymer
khdi SIS dugc epoxy héa bang H,0, va HCOOH. Qua trinh
phan tng dién ra trong 1h. San pham thu dugc c6 mau
trang duc va két tinh dang ran tach hoan toan khoi dung
dich. So d6 qui trinh dugc thé hién trén Hinh 2.

Cac phudng phap phan tich hda ly

+ Sl dung phuong phéap phan tich phd hdng ngoai dé
xac dinh su c6 mat cla cac peak dac trung cho lién két
trong copolymer (SIS).

Cac mau copolymer dugdc phan tich tai Vién Ky thuat
Nhiét d6i -Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

+ Sl dung phudng phap quét nhiét vi sai DSC dé xac
dinh nhiét do chuyén pha thay tinh cta copolymer SIS.
Mau copolymer dudc quét nhiét vi sai trén may NETZSCH
DSC 204F1 Phoenix 240-12-0416-L, Vién Ky thuat Nhiét
ddi -Vién Han lam Khoa hoc va Cong nghé Viét Nam.
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+ Phan tich phd cong hudng tu hat nhan H'-NMR dm
véi cau tric copolymer Styrene Isoprene phan tich pho
proton sé xac dinh dugc cac proton ¢ phéan tli Styrene va
phan t0i Isoprene. Tif do, xac dinh dugc vi tri, s6 Iudng cac
khoi polyme c6 mét trong cdu tric ctia copolymer.

+ Phén tich séc ky gel thdm thdu GPC dé xac dinh
dugc hai thdng so quan trong nhét cla polymer la mic do
phan tan va khoi lugng phan tU trung binh M).

+ Phudng phap Wijs d€ xac dinh chi s6 iod va xéc dinh sd
lién két khdng no trong mau trudc va sau phan ting epoxy hoa.

Cach tién hanh xac dinh chi s6 iod d6i vdi SIS va E-SIS
nhu sau:

+ Cho 0,6 gam mau thii (d6i vai ca SIS va ESIS) cho vao
binh try nat nham 500ml. Thém 10ml CCI, va hut chinh xac
25ml dung dich Wijs, day nap lac manh, dat trong bong toi
45 phit. Tién hanh dong thoi véi 1 mau trang.

+ Thém vao dung dich 15ml KI 10% va 100ml nudc
c4t cho mbi binh. Chuan do bang dung dich Na,S,0, 0,1N
dén khi xuat hién mau vang nhat. Them vai giot R tinh bot,
dung dich xudt hién mau tim xanh, tiép tuc chudn do cho
dén khi dung dich méat mau.

III. KET QUA VA THAO LUAN

1. Khao sat ham luwgng chit khoi mio ciia
qua trinh tong hop SIS

Chét khoi mao sec-Butylithium dugc khao sat vdi cac
ham lugng khac nhau dugc thé hién trén Bang 1.
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Bang 1: Khao sat ham lidng khoi mao trong phan ting tong
hap copolymer SIS

Mau1 | Mau2 | Mau3 | Mau4 | Mau5

Ham lugng
chatkhoimao| 0,6 0,8 1,0 1,2 1,4
(mi)

g:‘sf"('g‘;""g 13,0083 | 13,0508 | 13,1025 | 13,2063 |12,8405
Hieu sudt (%) | 61,875 | 619 | 6245 | 632 | 6113

Két qua nghién cliu cho thay: Khi tang thém ham ludng
chat khoi mao thi hiéu sudt cta phan ting ciing tang theo,
nhung dén mot ham lugng nhét dinh thi hiéu suat giam
dan. Hiéu sudt clia phan Ging dat gia tri cuc dai 63,2% khi
ham lugng chat khoi mao 1a 1,2ml.

Do d6 Iya chon ham lugng chat khdi mao phan ting 1,2
ml Ia diéu kién t6i uu dé tong hop copolymer SIS.

2. Khao sat thoi gian tong hgp khoi SIS

T6ng hdp khai SIS véi nong do chét khoi mao 1,2ml 6
cac khoang thdi gian thai gian khac nhau. Quy trinh tdng
hdp, cach tién hanh va ham lugng cac chat tuong tu nhu
téng hadp & khoéng thdi gian 72h. Sau qua trinh tinh ché
thu dudc thé hién trén Bang 2.

Bang 2: Khao sat thoi gian tong hop copolymer khdi SIS

Thdi gian (h) 48h | 60h | 72h 84h | 93h
Khdi lugng SIS (g)| 4,2217 | 9,9325 |13,2063| 13,4321 | 12,53
Hiéu suét (%) 16,54 | 34,67 | 63,2 | 63,05 | 61,79

Két qua khdo sat cho théy: Trong khoang thdi gian tuf
48 dén 72h, thdi gian cang dai thi higu suét cua phan ling
tong hap copolymer khoi SIS cang tang va dat gia tri higu
suat cuc dai 63,2%. Trong khoang 72h dén 93h thi hiéu
sudt gan nhu nhau. Vi vay hiéu suat toi uu nhat cho ca qué
trinh la 63,2% va tiét kiém dugc thdi gian tong hdp so véi
cac mau trén.

3. Khio sat nhiét do trong qua trinh

tong hop

Khao st tong hop khéi copolymer SIS trong khoang
nhiét do tir 20 -35°C theo quy trinh nhu trén thu dudc két
qua thé hién trén Bang 3.

Bang 3: Khao sat nhiét do tdng hap copolymer khai SIS

Nhiét do (°C) 200C | 25C | 300C | 35
Khai lugng SIS (g) | 6,45 | 10,36 | 13,19 | 1375
Hiéu sudt (%) 439 | 5845 | 67,3 | 6538

Két qud khdo sét cho thdy, lya chon nhiét do 30°C a
nhiét do t6i uu nhat dé tdng hap copolymer khéi SIS.

Qua trinh khao sat cho thdy: Lua chon diéu kién t6i uu
cho qua trinh téng hdp SIS nhu sau: Ham Iugng chat khoi
mao 1,2ml; thai gian tién hanh phan (ing 24h/giai doan,
tic la t6ng thoi gian clia qua trinh 13 72h; Duy tri nhiét

dd phan ting 6 30°C. Hiéu sudt trung binh cua san phim
copolymer SIS tao thanh la 64,57 %.

4. Cac phwong phap phan tich héa ly

+ Phan tich bing phé hong ngoai FTIR dudc thé hién
trén Hinh 1 cho thay:

Céc budc song 3.059,64cm va 3.025,49cm" 1a dao dong
héa tri dac trung cho lién két = C -H clia vong thom Styrene.

Hai budc song 2.923,35cm" va 2.849,25cm™ la dao
dong hoa tri dac trung ctia nhom CH, va CH,.

Bon peak nho trong khodng 1.750 -2.000cm™ 1a dao
dong t6 hop dac trung clia nhom thé mono trong vong
thom. Budc song 6 1.600,55¢cm™ déc trung cho lién két C
= C c¢6 mat trong phan ttf isoprene.
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Hinh 1. Phé FTIR copolymer SIS

Hai budc song 1.492,65¢cm" va 1.450,81cm™ la dao
ddng hoa tri cua lién két C = C cuia vong thom trong phan
tf Styrene.

Nhu vay, viéc tang ham lugng chét khoi mao khong
anh hudng dén su hinh thanh céc lién két dac trung cla
copolymer SIS, nhung lam tang hiéu sudt cta qua trinh
phan (ing.

K&t qua phan tich bang phd héng ngoai FTIR chi biét
dudc cac nhom chdc dic trung, nhung chua thé xac dinh
dudc cau trac lién két cia mau chét, can st dung phuong
phap phan tich cong hudng tu hat nhan 'H -NMR dé xac
dinh c4u tric chinh xac ctia mau chét.

+ Phén tich béng phé cong hudng tif hat nhan 'H -NMR
dudc thé hién trén Hinh 2 cho théy:

e T
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Cac peak I6n vdi do chuyén dich héa hoc ¢ 6.369
-7.389ppm thé hién lién két H -C ¢ mat trong vong tham
cua Styrene.

Cac peak nho vdi do chuyén dich hoa hoc 6 0.842
-1.840ppm tudng ting vdi d6 chuyén dich hoa hoc cla lién
két H -C ngoai vong tham cla Styrene.

Céac peak 6 5.703 va 5.738ppm la 2 pick dac trung
cho lién két H -C = trong phan tU isoprene véi kiu cong
hop 1,2.

Peak nho c6 do chuyén dich 5.200 -5.221 ppm dac
trung cho lién két H -C = trong phan t( isoprene véi kiéu
cong hgp 1,4.

Nhu vay, trong cdu tric phan ti SIS chi cd hai dang cau
tric polyisoprene 1,2 va polyisoprene 1,4.

Phan tich quét nhiét vi sai DSC: Két qua quét DSC thu
dudc dudng cong ting vdi chuyén pha thuy tinh clia mau
dudgc thé hién trén Hinh 3 va Bang 4 cho théy:
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Hinh 3. Do thi phan tich nhiét DSC cia copolymer SIS

Qua trinh chuyén pha thuy tinh khong xay ra mot cach
dot ngdt ma no xay ra trong mot dai nhiét dg. Vi thé thong
thuong hay chon diém chinh gidia clia doan ddc dé lam
nhiét d0 chuyén pha thay tinh.

Su chuyén pha sép xép lai trat tu cua cac sgi polymer,
trat tu cla ching sé giam di. Lic nay mot so tinh chat vat
ly ctia polymer cing bi thay d6i nhu chuyén tui trang théi
gion nhu kinh sang trang thai mém déo, ¢ tinh dan hoi.
Tu viéc xac dinh, ta c6 thé dua ra dai nhiét do ma polymer
¢6 thé st dung dugc.
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Bang 4: Nhiét d6 chuyén pha thay tinh ctia copolymer SIS

Polyme Nhiét @0 khoi cdp | Nhiét do chuyén
nhiét Tf (°C) pha thuy tinh (°C)

Polyisoprene (PI) 7,6 8,0

Polystyrene (PS) 96,3 97,9

+ Phan tich sac ky gel thdm thdu GPC dé xac dinh khoi
ligng phan tli cta khéi polymer da tong hop dudc. Két qua
do dugc dugc thé hién trén Hinh 4 cho thay:
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Hinh 4. Phé sac ky gel tham thdu GPC cuia copolymer SIS

Khéi lugng phén tti trung binh s6 M. ctia khéi copolymer
SIS 12 155.954,5 g/mol ~ 156 kg/mol;

Khéi lugng phén ti trung binh khoi M, cua khi
copolymer SIS la 7.604.286 g/mol ~ 7.604 kg/mol;

Do da phén tan PDI cta khdi copolymer la:

PDL= 1% _ 48 150643
M,

_ Khéi lugng phén tii cla chét cai thién chi s6 do nhét cén
nam trong khoang 10.000 -500.000 dvC, nhung t6t nhét
nam trong khoang 50.000 -150.000 dvC. Néu khéi lugng
phan t(i thap qud thi khdng dl ddc, con khoi lugng phan
I6n qua thi kém bén nhiét, kém bén cd hoc. Két qua nghién
cliu 1am cd s6 dé nghién ctiu chét cai thién chi s6 do nhét
cho céc loai dau dong co.

Phan tich két qua xac dinh chi s6 iod clia copolymer
SIS va E-SIS.
Chi s0 iod dugc tinh theo cong thic:

Fofb—a)= 10
™

Chadoisd =

Trong d6: K -SO gam iot tudng ting véi 1ml dung dich
Na,S,0, 0,1N véi K = 0,01269; 100 -Hé so quy chuyén
theo 100 gam mau; a -S6 ml dung dich Na,S,0, 0,1N da
dung trong mau; b -So mi dung dich Na,S,0, 0 1N da dung
trong méau trang; m -Lugng mau thd tlnh bang gam.

TU thuc nghiém va cong thic trén, ta ¢ bang so liéu

nhu sau:



Bang 5: Chi sd iod ctiia copolymer SIS

Thé tich V ctia Na,S,0, 0,N | Chi sd iod
(ml) (gam 1,/100
Ln2 | Lan2 | T8 gam SIS)
Mau trang 40,0 41,0 40,5
Mau SIS 3,6 39 3,75 78,0
Bang 6: Chi so iod ciia copolymer E-SIS
Thé tich V ctia Na,S,0, 0,1N Chi s iod
(ml) (9am 1,/100
Ln2 | Ln2 | T8 gam SIS)
Mautrang | 34,76 35.23 34,995
Mau E-SIS | 17,12 17,86 17,49 37,02

Hiéu suat phan ting epoxy hda dudc tinh theo cong thic:

Ha |y ChisoiodESIS|
L ChisoiodSIS |
|'

= A9 L
o] 1=2002 1 on - 52508
%

Nhan xét: Phan (ing epoxy hoa kién két doi cta phan tu
polyisopren 1,2 va 1,4 trong copolyme SIS thanh lién két
epoxy (dudc tao thanh bdi viéc thay thé mot lién két  cla
hai nguyén ti C bang 2 lién két o v6i 1 nguyén tli O dat
hiéu sudt chuyén hoa 1a 52,54%.

IV. KET LUAN

Da xac dinh dugc diéu kién t6i uu tong hap copolymer
khoi Styrene-Isoprene-Styrene (SIS) tii Styrene va Isoprene
dua trén phan (ng trung hdp polymer theo cd ché ion véi
chat khdi mao sec-Butylithium: Ham lugng chat khdi mao
la 1,2ml; Thdi gian phan ting 1a 24h/giai doan trén tong
thdi gian 1a 72h; Nhiét do phan ting 1a 30°C; Hiéu suat san
phdm copolyme SIS trung binh dat 64,57%.

Bién tinh copolymer khéi SIS bang phan ting epoxy hoa
dya trén tac nhan acid Fomic/Hydroperoxide. San pham
thu dudc c¢6 mau trang duc, két tinh dang ran tach hoan
toan khoi dung dich. Hiéu suat phan (ng epoxy hoa dat
52,54% thong qua chi so iod cta SIS va E-SIS.

Béng cac phudng phap phan tich hod ly da xac dinh
dudc cau truc phan tu ctia copolyme SIS; xac dinh nhiét do
chuyén pha thiy tinh ctia PS va Pl Ian lugt 1a 97,9°C va 8°C;
Khoi lugng phan tu trung binh s clia khéi copolyme SIS
M = 155.954,5 g/mol ~ 156 kg/mol va M, = 7.604.286
g/mol ~ 7.604 kg/mol; D6 da phan tan PDI = 48,759643.
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HOAN NGHENH BAN PQC PHE BINH BAO!
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KHAO SAT MOT SO HOAT TiNH SINH HOC CUA CAO CHIET TU HOA CAY DAU BIEC
(CLITORIA TERNATEA)

VD THI XUYEN", NGUYEN THI THANH TU', TRAN NGUYEN THI THU TUYET,
NGUYEN CAO HONG NHAT', NGUYEN HO HONG NGOC', NGUYEN NGOC THANH TAN'

SUMMARY:

1. Khoa Cong nghé Ung dung, Trudng Bai hoc Van Lang

INVESTIGATION INTO BIOLOGICAL ACTIVITIES OF EXTRACT
FROM BUTTERFLY PEA FLOWER (CLITORIA TERNATEA)

This study concentrated on determining some of those activities in order that the findings can be
utilized in health security. The antioxidant, a-glucosidase inhibitory and antibacterial properties
in these extracts were analyzed. As a result, the EtOH 96% extract exhibited the highest DPPH
free radical scavenging capacity with an IC50 value of 256.99 ug/ml; while the EtOH 50% extract
showed the highest ABTS free radical scavenging capacity with IC50 of 598.78 ug/ml. All three
extracts exhibited low levels of a-glucosidase inhibition. The determination of antibacterial ability
indicated that EtOH 50% extract at a concentration of 500 ug/ml showed the high antibacterial
ability with the inhibited zone of Pseudomonas aeruginosa ATCC 25922 reaching 19.3mm in
diameter, and this of Bacillus cereus ATCC 11778 was 15mm in diameter. These results would pave
the way for further studies of applying butterfly pea flowers to health care.

Keywords: Antioxidant, antibacterial activity, a-glucosidase inhibitor, butterfly pea flower, extract.

I. PAT VAN DE

Cay dau biéc Clitoria ternatea (C. ternatea), thuoc ho
Déu (Fabaceae), con dudc goi la dau hoa tim. Nghién ctu
cho thdy, cao chiét tli hoa dau biéc (HDB) gilip tdng cudng
hé mién dich, ngan chan ung thu, t6t cho tim mach,...
[1]. Khoa hoc ciing da chdng minh HDB c6 chia nhiéu
hdp chét nhu phenolic, flavonoid, alkaloid va saponin. Cac
thanh phan nay da dudc st dung trong diéu tri cac bénh
truyén nhiém[2]. Ngoai ra, HDB con chia anthocyanin, thé

hién hoat tinh khang oxy hoa va khang viém; va cliotide co
kha nang khang khuan in vitro [2, 3].

G Vit Nam, céc nghién ctu vé hoat tinh clia cao chiét
tif HDB van con han ché, do do viéc nghién ctu vé hoat
tinh sinh hoc cla cao chiét tif loai hoa nay la can thiét.
Két qua dat dudc lam co sé cho cac nghién cliu hudng
tdi ting dung cac cao chiét thu dudc vao viéc cham soc
stic khoé.

II. THU'C NGHIEM

1. Vat li¢u

Hoa d4u biéc kho dudc cung cdp tli cd s6 Minh Tam, Cu
Lao Dung, Sac Trang. B6n chiing vi khudn: Staphylococcus
aureus ATCC 25923, Bacillus cereus ATCC 11778,
Escherichia coli ATCC 25922 va Pseudomonas aeruginosa
ATCC 25922 dudc cung cap bdi PTN Cong nghé vi Sinh,
Trudng DH Cong Nghiép TPHCM.

Hoa chét: ABTS (2,2-azinobis-(3-ethylbenzothiazoline-
6-sulphonate)) (=98% - Merck), DPPH (2,2-diphenyl-
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1-picrylhydrazyl) (95% - Merck), o-glucosidase va
p-nitrophenyl-a-D-glucopyranoside  (>99% - Merck),
Penicillin, Ethanol (Merck), Quercetin (95%- Merck),
NaNO02 (>99% -Merck), AICI3 (>99.999% -Merck), NaOH
(=99% - Merck).

Thiét bi: May c6 quay chan khong Stuart, may do
quang Spectro UV-Vis RS Spectrophotometer, nhiét ké
thiy ngan, ...



2. Phwong phap chiét cao

Thuc hién theo Nguyén Kim Phi Phung (2007), 1a
phuadng phap chiét dung dung moi chay cham qua nguyén
liéu da xay nhd. Hoat chat sé tiép xuc va hoa tan vao dung
moi, sau d6 dung moi sé dugc chiét ra ngoai[5].

3. Pinh lwong flavonoid téng (TFC)

Ham Iugng flavonoid toan phan dudc xac dinh bang
phuang phdp tao mau vdi AlCI, trong moi trudng kiém da
dudc mo ta bdi Marinova et al. (2005). Thi nghiém dudc
lap lai 3 14n[5].

4.Pinhlwgng anthocyanin va epigallocatechin
gallate (EGCG)

Dinh Iudng anthocyanin va EGCG bang sac ky 10ng hiéu
nang cao (HPLC) tai phong Phan tich Sac ky, Trudng DH
Khoa Hoc Tu Nhién TP.HCM.

5. Hoat tinh khang oxy héa (KOH)

Kha nang bat goc DPPH: Cac chat KOH co kha ning
trung hoa DPPH tu do tao thanh san phdm kh( DPPH-H,
dung dich chuyén tif mau tim sang mau vang cam, do do

hap thu quang & budc song 517nm. MGi thi nghiém 1ap lai
3 lan[6].

Kha nang bat gc ABTSe: Cac hop chét cd tinh KOH tac
dung véi dung dich chiia ABTSe, ABTS+ sé bi khii thanh
dang khong mau ABTS - R+ lam giam gia tri hap thu tai
budc song 734nm. M6i thi nghiém Iap lai 3 1an[11].

6. Hoat tinh tc ché a-glucosidase

Dugc thyc hién theo Vi Thi Bach Phugng va cong
su[12]. Dua vao do hap thu cua p-nitrophenol (p-NP) @
budc song 405nm ta c6 thé xac dinh lugng o-D-glucose
sinh ra, thi nghiém dugc lap lai 3 lan.

7. Hoat tinh khang khuin

Hoat tinh nay dudc xac dinh dua trén nguyén tac khi
cao chiét dudc cho vao trong cac 16 thach sé khuéch tan
vao moi trudng thach chiia vi khudn thii nghiém, kha néng
khang khuan cta cao chiét dugc thé hién bang dudng kinh
vong vo khuan quanh 16 thach (mm)[6].

8. Xir Iy so liéu
S0 liéu thi nghiém dugdc phan tich va xui Iy bang phan
mém Microsoft Excel va SPSS.

I1I. KET QUA VA THAO LUAN

1. Ham luwong cao chiét
Sau khi chiét xudt va co dich chiét, thu dudc 3 mau cao
vdi ham lugng dudc thé hién trong Bang 1.
Bang 1: Ham lugng cta cac mau cao chiét

Bang 2: Ham lugng TFC trong cac mau cao

Miu Ham lugng flavonoid
(mg QE/g mau)
Cao EtOH 96% 15,694 + 1,2722
Cao EtOH 50% 10,139 + 2,097°
Cao nudc 7,361 +£1,273¢

Mau Ham lugng cao chiét (%)
Cao EtOH 96% 8,82
Cao EtOH 50% 7,93
Cao nudc 7,42

Bang 1 cho thay, ham lugng cao EtOH 96% thu dudc
la cao nhat (8,82%), ke tiép la cao EtOH 50% (7,93%) va
thdp nhat 1a cao nudc (7,42%). Qua d6 co thé thdy HDB
c6 chtia nhiéu hgp chat hiiu cd tan trong EtOH 96% han la
trong EtOH 50% va nudc. Diéu nay co thé do EtOH 96% la
dung moi van nang, c6 thé thdm xuyén qua mang té bao,
hoa tan t4t ca cac hop chat khong phan cuc va cac nhom
phan cuc khac. Qua do, c6 thé tach chiét dudc ca cac hdp
chét c6 do phéan cuc manh, viia va yéu[5].

2. Pinh hrgng flavonoid tong

Ham lugng flavonoid trong cac mau cao dudc xac dinh
nhu mo ta ¢ muc I1.3. Két qua thé hién qua Bang 2.

Céc mdu tu khdc nhau biéu dién muc do sai biét c6 y
nghia & dé tin cdy 95%

K&t qua cho thdy, khi HDB dudc chiét xudt bang
ethanol thi cho ham lugng TFC cao han khi chiét bang
nudc, trong d6 ham lugng TFC trong cao EtOH 96% la
cao nhat (15,694mg QE/g mau) va thap nhat Ia cao nudc
(7,361mg QE/g mau). K&t qua dat dugc tudng dong voi
nghién cliu cua Tri Kim Ngoc va cong su (2021) khi cting
chi ra mau cao EtOH 96% tif HDB c6 ham ludng TFC
cao hdn vdi mau cao nudc[9]. Tuy nhién, ham lugng
TFC trong cao EtOH 96% (19,43mg QE/g mau) va cao
nudc (13,18mg QE/g mau) clia nhom tac gia co phan
cao han so véi ham lugng TFC trong cdc mau cao ma
nhém chang t6i thu dugdc.
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3. Dinh luwgng anthocyanin va EGCG

Két qua dinh ludng cho thdy cac mau cao co chiia
anthocyanin va EGCG, thé hién ¢ Bang 3
Bang 3: Ham lugng anthocyanin va EGCG trong cac mau cao

Mau Chi tiéu Bon vi Két qua
Cao EtOH | Anthocyanin mg/g 0,0725 + 0,0002¢
96% EGCG mg/g 0,50 = 0,020
Cao EtOH | Anthocyanin mg/g 0,77 £ 0,032
50% EGCG m/g 0,48 + 0,02°
Anthocyanin mg/g 0,72 + 0,020
Cao nudc
EGCG mg/g 0,64 + 0,012

Cac mau tu khac nhau biéu dién muc do sai bigt co y nghia
d dé tin cdy 95%

Bang 3 cho thay, ham Iugng anthocyanin ¢ cao EtOH
96%, EtOH 50% va cao nudc lan lugt la 0,0725 mg/g,
0,77 mg/g va 0,72 mg/g; Ham ludng EGCG trong mau
cao EtOH 96%, cao EtOH 50% va cao nudc lan ludt la
0,5 mg/g, 0,48 mg/g va 0,64 mg/g. Khi so vdi nghién ctu
clia Siti Azima AM (2014) vé ham lugng anthocyanin, thi
mau cao EtOH 96% la cao han (16,07 mg/g) nhiéu lan so
v6i mau cao EtOH 96% ma nhom chiing t6i thu dudc[10].
Su khac biét nay co thé do ngudn nguyén liéu dudc canh
tac trong nhiing diéu kién thd nhudng, khi hau,... khac
nhau; hodc ciing co thé do mot s6 anh hudng khéc trong
qua trinh chiét xuét[7].

4. Kha nang khang oxy hoa
Kha ndng bat goc tu do DPPH va ABTS' clia cac mau
cao chiét dudc thé hién qua Bang 4.

Bang 4: Kha bt géc tv do DPPH va ABTS. clia cac mau cao

Miu Gia tri IC,, Gia tri IC,,
DPPH (ug/l) ABTS (ng/l)
Cao EtOH 96% 256,99 + 8,592 654,94 + 18,67¢
Cao EtOH 50% 472,74 + 40,33¢ | 598,78 + 15,98?
Cao nudc 263,08 + 5,47° 625,99 + 11,14°
Vitamin C
(Chiing duong) 5,22 + 0,05 53,374 + 1,67
DMSO0 5%
(Chiing 4m) 1% 0,18 +0,001%

Cac mau tu khac nhau biéu dién muc do sai bigt co y nghia

(theo cot) d do tin cdy 95%
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K&t qua cho thdy, ca ba mau cao chiét déu co kha
nang trung hoa goc DPPH; trong d6, miu cao EtOH 96%
thé hién kha nang bat goc DPPH t6t nhét (256,99 pg/ml).
Bang 4 ciing cho thdy mau cao nudc thé hién kha nang bét
g6c DPPH t6t han méu cao EtOH 50%. Két qua nay tudng
dong vai nghién ciu clia Hoang Thi Hong (2021), trong do
mau cao nudc cdng c6 gid tri IC,; cao hon mau cao EtOH
96%[13]. Bang 4 con chi ra cao EtOH 50% thé hién kha
nang bét goc tu do ABTS' cao nhat véi IC,, 598,78 pg/ml,
ké dén la cao nudc (625,99 ng/ml) va thap nhat la cao
EtOH 96% (654,94 ng/ml). Nhin chung céc cao chiét tu
HDB déu c6 kha nang khang oxy hda 6 ca hai phudng phap
thir nghiém tuy 6 mic do khac nhau.

5. Hoat tinh irc ché a-glucosidase
Kha nang (c ché a-glucosidase clia cac mau cao chiét
dudc thuc hién ¢ Bang 5.
Bang 5: Kha néng iic ché « - glucosidase clia cac mau cao

x Gia tri IC
Mau : o0
(ng/l)

Cao EtOH 96% 2980,7 + 2,482
Cao EtOH 50% 3595,97 + 10,310
Cao nudc khong tc ché

Acarbose

(Chiing dudng) 184,4£5,59
DMSO 5%

(Chiing 4m) 1% 0,221 + 0,001

Céc mdu tu khdc nhau biéu dién muc do sai biét ¢é y nghia &
do tin cay 95%

Bang 5 cho thdy, ba mau cao chiét tii HDB déu thé hién
kha néng tic ché a-glucosidase & mc kha thap. Trong khi
nghién clu cla Adisakwattana S. va cong su (2012) da
chi ra, cao chiét tir C.ternatea (thu tai Thai Lan) thé hién
kha nang tic ché a-glucosidase vdi IC,, dat 4,41 + 0,15
mg/mi[4]. Qua d6 cho thdy, trong ba cao chiét ma nhom
nghién ctiu thu dudc co thé khong chiia cac hop chét co
kha nang tc ché a-glucosidase hodc co thé co chiia cac
thanh phan dé nhung véi ham lugng thap. Han nifa, trong
cao chiét con co chlia nhiéu hdp chat khac it nhiéu co anh
huéng dén hoat tinh clia cac hdp chét co trong cao. Dé
khdng dinh rd hon can c6 nhiing nghién ctiu sau hon.

6. Kha ning khang khuén
Cac mau cao chiét dugc khéo sit kha nang khing
khudn. Két qua dugc trinh bay 6 Bang 6.



Bang 6: Kha ning khang khuan ctia cac mau cao chiét

Pudng kinh vong khang khuan (mm) ctia cac mau cao
Mau Néng dé khao sat
500 pg/ml 250 pg/ml 125 pg/mi Gentamicin DMSO0

Chlng: S.aureus
Cao EtOH 96% - - - 29,6 + 0,25 -
Cao EtOH 50% - - - 28,1+0,20 -
Cao nudc - - - 27,5+ 0,40 -

Chlng: B.cereus
Cao EtOH 96% 10,9 + 0,36 8,5+ 0,36 6,1+0,79 31,1+0,26 -
Cao EtOH 50% 15,0 £ 0,26 13,1+ 0,25 13,1+ 0,45 32,7+ 0,06 -
Cao nudc 14,2+ 0,11 11,8 £ 0,4 10,7+ 0,41 30,8+ 0,6 -

Chiing: E.coli
Cao EtOH 96% - - - 29,8 +0,30 -
Cao EtOH 50% - - - 29,6 = 0,51 -
Cao nudc 6,26 + 0,32 58+0,35 - 29,9+ 0,20 -
Chlng: P.aeruginosa

Cao EtOH 96% 7,46 + 0,55 6,86 + 0,25 - 241 +0,30 -
Cao EtOH 50% 19,3+ 0,30 - - 21,8 +1,07 -
Cao nudc 14,63 + 0,51 8,6 £0,20 - 21,5+0,50 -

Viing (ic ché (-) khdng dudc ghi nhan

Bang 6 cho thdy, cao EtOH 50% c6 kha nang khang
tot véi P.aeruginosa (19,3mm) 6 ndng do 500 pg/ml. Ca
ba loai cao chiét déu tao vong khang khuan véi B.cereus
 ca 3 ndng do tuy 6 mic khac nhau. Ngoai ra, cao nudc
la cao thé hién kha ndng khang d6i véi ca 3 chang B.
cereus, E.coli va P.aeruginosa va khang tot nhat 6 chiing
P.aeruginosa (14,63 + 0,51mm) & nong do 500 pg/ml.
Cao EtOH 96% chi khang dudc hai trong bén chling vi
khudn thii nghiém.

IV. KET LUAN

Da thu dudc ba loai cao chiét tii HDB bao gom cao
EtOH 96%, cao EtOH 50% va cao nudc; Cac mau cao co
chtia TFC, anthocyanin va EGCG. Cao EtOH 96% c6 kha
nang bat géc DPPH cao nhét véi IC,, 1a 256,99 ng/m;
trong khi cao EtOH 50% thé hién kha nang bat goc ABTS"
cao nhét vdi IC,, dat 598,78 pg/ml. Ca ba cao chiét déu
thé hién kha nang tc ché a-glucosidase ¢ muc kha thap.

@

Két qua cting chi ra, 6 néng do 500 pg/ml méau cao EtOH
50% thé hién kha nang khang t6t véi P.aeruginosa ATCC
25922 (19,3mm), ké dén la véi B. cereus ATCC 11778
(15mm).
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