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NGHIEN COU QUA TRINH TACH PROTEIN FIBROIN TU KEN TAM
SU DUNG CHO QUA TRINH TAD MANG KET HOP V(i CHITOSAN

BUI THI LE THUY, BAO DINH THUAN

SUMMARY

In this work,
biode ragable fibroin-c
pare.
evaluated.

Truéng Dai hoc M6 - Pja chat

rotein Aﬁbroin was separated from silkworm using different solvents. Two kinds of
itosan based membranes (mixed films and laminated membranes) were pre-

usmﬁw two methods. The tensile strength and swelling properties of prepared membranes were
. The influence of fibroin/chitosan ratio and membrane preparation method on tensile strength
and swelling properties o prepared membranes were investigated.

o additives polyvinyl chloride and

gelatin were added to adjust the tensile strength and swelling properties of membranes. The applica-
tion potential of prepared membranes with defferent compostion was propsed.

Key words: fibroin, silkworm, membrane, chitosan, edible coating.

L DAT VAN DL

_Trai cay va rau qua sau khi thu hoach thi sy stng
van con tiép tyuc dién ra nén sau khi thu hoach néu
bién phap bao quan khong tot sé 1am anh hudng dén
chdt lugng va giGi han vé thoi gian bdo quan cla
nguyén liéu. D& kéo dai thai gian béo quan cho céc loai
qua tuoi nhu cam, quyt, vai, xoai, mang cdu... thi can
co céng nghé bao quan thich hgp. Hign nay trén thi
trudng da xuat hign nhiéu ché phdm bao quan khong
o ngudn gdc, co thé gill tuoi qua trong thai gian dai
nhung néu sif dung sé anh huting rat 16n dén siic khoe
ngudi tiéu dung va mai truong. Do do, st dung phudng
phép tao mang bao quan rau qua vua hiéu qua, an toan
vé chat lugng viia dat higu qud vé kinh té I3 van dé
dang dugc quan tam [1 - 3].

Fibroin la vat liéu dang soi to co ngu{in gfc tir mot
vai loai nhén hodc con trung. Tir ldu, ta fibroin dq dqgc
tap trung nghién clu cho rét nhiéu finh vyc vat ligu
sinh hoc, bao gdm céc (Ing dung dét may, y sinh hoc,

quang hoc va dién tir... [4 - 7] Nhom nghién ciu cla
F.G Omenetto va cac cong sy thudc Hoc vién Ky thudt
Massachusetts (Hoa Ky) da st dung td fibroin dé ché
tao mot I6p mang mong &n dugc phi I&n cac loai rau
qua dé hu héng dé bao vé ching trong qua trinh bao
quan sau thu hoach tigu thy va cho két qua kha quan
(8]. Td fibroin khong mau va khong mui, chinh vi thé,
vat ligu nay rat thich hdp cho cac (ng dung déng géi
thyc phdm hodc tao 16p phi an dugc bao vé qua sau
thu hoach. Hién vige tach fibroin tir kén tim dugc thuc
hign bai mot s6 hé dung mdi khac nhau.

Vi vdy, trong nghién cliu nay qué trinh tach fibroin
tr kén tdm dugc nghién citu sit dung mot s6 hé dun
moi khéq nhau trong cac diéu kién khac nhau, tinh chat
€0 hoc ca cdc mang tao ra ciing duge danh gia, tu do
xdy dung dugc qui trinh tach fibroin hidu qua, an toan
vai chi phi hgp ly.

II. THUC NGHIEM

1. Héa chit

Chitosan dugc cung cdp bai Chisosan do Cong ty
TNHH San xudt kinh doanh Chitosan Viét Nam sén xudt
c6 trong lugng phén ti 100.000 dalton, do dé acethyl
héa 96%, kén tdm thai mua kén tdm tho mua & xa
Phiing X4, huyén My Bic, TP Ha Noi, NaOH (99,5%),
glyxerin (99,5%), ethanol (99,5%), acid acetic (98%),
Na,CO, (99%), CaCl, (99,6%), gelatin, poly vinyl chlo-
ride (PVA) dugc cung cdp bdi nha may héa chét Guang-
dong Guanghua, Trung Quéc.

<))

2. Tach serisin ra khoéi kén tim

Cat 35 gam kén tim ph& phim da dugc 1am sach
tap chat co hoc thanh cac miéng nhd. Thém 2 Iit dung
dich Na,CO, 0,02M b&p gia nhigt. Bun sbi 30 phat (chi
y khdng dun s6i qua 1au s& lam xo kén). Tt bép, 8
NQuoi va rifa sach vdi nudc cat 3 1dn, mbi 1dn khudy 30
phat, ding dta thily tinh ddo déu sao cho rita sach hét

serisine va Na,C0,. Sdy kho qua dém & 70°C va sau d6
dem can to kho.
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3. Hoa tan td va tach fibroin
Hoa tan to trong dung dich hén hgp CaCl, + NaCl:

Tron td va dung dich hoa tan theo ti 18 1 : 10 (w/v)
va gia nhigt 8 80°C trong 15-30 phat cho d&n khi to tan
hoan toan tao thanh mét dung dich déng nhat. Loc bd
phdn khong tan. D& nqudi sau dé thém 5ml rugu eth-
ylic dé két tha fibroin. Pem Iy tim va tach fibroin.

Thity phén to trong dung dich NaOH:

Tron to véi dung dich NaOH 6N theo ti [ thich hgp.
Gia nhiét 6 120°C trong cdc khoang thdi gian khac nhau
dn luot la: 1,3 gid, 3 gid, 5 gid, 7 gid. Trung hoa NaOH
bang dung dich HCI 6M. Ly tdm loai can sau do két tiia
|dy fibroin bang rugu ethylic.

4. Tao mang sinh hoc

Fibroin dugc tao mang vai chdt déng tao mang [a
chitosan theo 2 phuong phap: I6p fibroin chdng 16p chi-
tosan va mang hén hgp 2 nguyén ligu.

a. Tao mang ldp ctia dung dich fibroin va chitosan

« Tao mang ciia fibroin hoa tan bing hon hgp CaCl,
+ NaCl va chitosan

b6 45ml dung dich chitosan (2% trong acid acetic
1%) I&n khudn kinh kich thudic 15 x 12cm. B & nhigt
do phong cho tdi khi mang khé (hodc sdy & 37°C).
Tach mang va nhiing vao dung dich NaOH 4% dé trung
hoa acid con du trong chitosan. Rifa lai bang nudc cat
dé loai hét NaOH va dé khé. Dung dung dich 45ml fi-
broin 5% quét 1&n trén mang va dé kho (quet nhiéu
lan). D& kho mang, c6 thé lam I3p lai dé tao ra mang
nhiéu I6p. Mang sau khi khd sé dugc nhing qua dung
dich methanol.

» Tao mang Idp cta fibroin b thity phdn bang NaOH
va chitosan

Céc budc lam tuong ty nhung khéng tao dugc lop fi-

broin ma chi thdy xut hién I6p md min trén bé mat
clia chitosan, lam cho mang chitosan bj am, va ra va
khi dung vat khdc quet nhe Ien bé mat thi né bj mat
di. Tu do ta thay rang khi fibroin bj thiy phén du thai
gian c6 khac nhau thi nd hdu nhu khong con kha nang
tao mang don nta.

b. Tao mang hdn hgp cia dung dich fibroin va
chitosan

B8 dung dich (fibroin : chitosan) véi céc ty 1@ néng
do khac nhau 1&n khudn kinh véi kich thudc 15 x 12cm.
DE & nhiét do phong cho tai khi mang kho (hodc sy
¢ 37°C). Tach mang va nhdng vao dung dich NaOH 4%
dé trung hoa acid con du trong chitosan. Rifa lai bAng
nuic cAt dé loai h&t NaOH va dé kho.

¢. Tao mang hén hgp fibroin - chitosan vdi
pectin, PVA, gelatin

Thém PVA vao c6c chifa 500ml dung dich Fib-Chi
cho khudy déu trén mdy khudy tif v6i toc do 500
vong/pht trong 30 phit ta thu duge dung djch fibroin
-chitosan - PVA (Fib-Chi-PVA). Dung dich hon hgp fi-
broin - chitosan - pectin va fibroin - chitosan - gelatin
dugc tao ra bdng céch tuong ty. Tién hanh tao mang
theo cach mo ta & trén.

_ Dung djch hon hgp fibroin - chitosan - pectin khong
6n dinh mang tao ra bj cing nén nhém nghién ciu
quyét dinh khong sl dung.

5. Phuong phéap nghién citu dic trung ciia
vit liéu

Ph6 héng ngoai dugc do bing may FT-IR 6700 -
Thermo Nicolet - Thermo tai Vién Ky thuat Nhiét dai
Trung uong, Vien Han lam Khoa hoc va Cong nghé Viet
Nam. Do pén ditt cia mang dugc dugc do tai phong thi
nghigm clia Trung tdm Ky thudt do lutng 3, Téng cuc
Tiéu chudn, Bo Iutng - Chat Iugng.

II. KET QUA VA THAO LUAN
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Hinh 1. Phé IR cda fibroin
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Nhu vay c6 thé thdy mAu fibroin thu dugc sau chia
ddy di cac dinh ddc trung ciia mdt phan tif protein. Dao
dong 0 so séng 3.238cm’ tuong (ing lién két -N-H clia
nhém amin bac 1 va bac 2. Lién k&t clia -N-H amin
béc 2 dugc thé hién & s song khoang 1.539¢m . Dao
dong & s6 song nam trong khodng butic séng tir 2.930
dén 2.877cm” dac trung cho lién két -C-H (sp”). Dai
hdp thy & 1.625cm™" ddc trung cho lién két —C=0 clia
amit. Dao dong s6 song khoéng 1.200 dén 1.250cm’
dac trung cho lién két -C-0 ciia alkol. Lién k&t -CH,-OH
dugc chi ra 6 s6 song 1.447cm™’. Dao dong 1.077cm’
ddc trung cho lién két C-N trong fibroin.
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2. Tinh chdt ciia mang tao ra (¥ fibroin va
chitosan

a. Fibroin duge hoa tan bdng hén hgp mudi
chlorua

Tinh chat ciia mang dang hin hgp:

Mang tao ra dudc do d9 bén dt (Mpaé va do truong
nd nhdm danh gia do bén clia mang § diéu kién thudng
va trong mdi trudng nutc dé tir do chon vat lidu phu

hgp véi muc dich sif dung cla né. K&t qua t
T ung qua thu dugc 6

T k€t qua phan tich ta thdy két qua khéc bigt vé do
bén kéo‘cung‘nhu dd truang nd cta mang sinh hoc
dugc ché tao tir nhitng cach khac nhau.

Mang dugc lam hodn toan tir chitosan c6 d6 bén
kéo Idn. hdr_1 mang cua fibroin (39,74 > 24,23Mpa).
Mang fibroin kém bén va citng hon mang chitosan
nhung lai it bj truong khi g&p do &m, d&n d&n bén vdi
thai gian. Mang chitosan mém va c6 do bén kéo hon
nhung bj trudng nhiéu khi gdp méi trudng 4m. Do dé
nén két hop 2 vat liu firoin va chitosan dé tao mang
c6 do bén c6 hoc tt hon. C6 2 cach 1A tron 2 vat liéu

v6i nhau rdi tao mang hén hgp va tao titng I6p mang
chéng |&n nhau.

V6i mang hén hgp, khi thay déi ty 18 chitosan/fibroin
thi do bén dit va do truong nd cling thay ddi theo.
Mang hén hgp mém déo hon nén bén dit hon trong
qua trinh béo quan nhung dd trudng I6n hon nhiéu vi c6
sif tao thanh lién k&t ngang gilta cac dai phn tir chi-

tosan va fibroin. Mang hon hgp c6 d bén nam gitta dg
b&n clia fibroin va chitosan, khi tdng ham lugng ch-
tosan trong hon hgp tao mang thi do bén dift tang ti
33,60Mpa ti I& chitosan/fibroin 1:1 dén dat cuc dai I3
36,96Mpa tai t1 18 2 : 1 r6i gidm dén con 24,31Mpa taj
ti 18 4 : 1 con do truong thi tédng lién tuc tu 238%~tai
t118 1: 1 dén 685% tai ti & 4 : 1. DY truong nd ciing
tang theo ty 18 Chitosan trong hon hop.

Xét v& do truong nd ta thdy, ty I& chitosan trong hon
hgp cang nhiéu thi mang c¢6 d truong nd cang cao
(day 1a mot dc tinh mong mudn), do 1a do cac nhom
OH clia chitosan va fibroin lién k&t véi nhau tao ra poly-
mer khong gian ba chiéu ¢ khodng trong Idn nén khi
tigp xtic véi moi trudng nuc cac phan tir nudc di vao
khong tréng do lam cho d truong né tang manh. Neu
chon mang c6 df bén kéo I6n thi lai khéng co Igi khi
tiép x(ic nudc va dm vi s trudng nd cao lam gidm gidi
han (tng dung clia mang dugc ché tao theo cach nay.

Tinh ch&t clia dang mang nhiéu Idp:

Bang 2 chi ra tinh chat clia hai mang: fibroin/chi-
tosan va fibroin/chitosan/fibroin. Két qua cho thdy, so
véi mang hén hop thi mang 16p chéng I6p c6 d§ bén
co hgc cao hon va do truong nd thdp hon. Mang 3 16p:
fibroin/chitosan/fibroin ¢6 d§ bén cd hoc cao va ¢6 do
tryong n6 thdp hon mang 2 I6p. VGi iing sudt 39,64
Mpa né c6 do bén tuong duang véi céc san phdm poly-
mer tuong Ung trén thj trudng, cung vdi viéc co do
truong nd th&p dan dén no c6 do bén trong nudc cao
hon cdc mang hén hoép duge néu 6 trén myc a. Mang
dang nay thich hgp dé bao g6i san pham.

Bang 1: Céc thong so tinh chal cia mang hén hgp vdi cdc ty 18 chitosan/fibroin khdc nhau

g 0 1 (Fibroin) 0,034 10.1 832 2423 0,0608 01108 182
| 2 1 0 (Chitosan) 0.103 10.1 41,9 39.74 0.1291 0.4260 330
\ 3 11 0,033 10.1 1.2 350 0.1260 02993 238
3 711 0.096 10,1 37.78 38.96 0.1812 10144 530
5 3:1 0072 10.1 25,66 35.29 0.0720 0.4570 535
¢ 41 0,100 10.1 24,55 2431 0.1199 08213 635

Bédng 2: Thdng s cia mang Idp chéng 1dp fibroin/chitosan

o Thitnh phin Téing thé tich D diy D bén ain BY truong nd
(T} 1) {mi1) (mm) (Mpa) (%)
2 e i [r— —
1 1 0p fibroin/1 1Bp chitosan 15/15 0.042 36 120
1 10p fibroin /1 16p chitosan/ i —
2 1 1o than 1515715 L_n.oss 3962 75
) Héa hoc & l.’fng_‘_l_‘_?_'f‘fq
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b. Fibroin dugc thiy phan bing NaOH

Tuong ty, fibroin tao ra tir qua trinh thily phan kén
tim dung NaOH ciing dugc sir dung phdi hgp véi chi-
tosan dé tao cac mang hdn hgp co thanh phdn khac
nhau. Tinh chat cta cdc mang dugc chi ra trong bang
3. K&t qud & bang 3 cho thdy véi i 1§ chitosan/fibroin
= 1, do bén keo cla cdc mang tang déu dan tir 24Mpa
dén 36,5Mpa khi tang thdi gian thiy phan tir 1.5 dén
gid.. Vdi ti Ié chitosan/fibroin = 2, dg bén kéo clia mang
ting tUr 24,7Mpa dén 40,9Mpa khi thdi gian thiy phan
ting tir 1,5 dén 3 gid sau d6 giam xuGng 36,6Mpa va
35Mpa khi thai gian thily phan tang t6i 5,5 va 7 gid.

Fibroin thu dudc bdng cch thily phan véi NaOH
khong c6 kha ndng tao mang don rigng 18 nhung khi
két hop véi chitosan thi lai tao ra mang c6 do bén co
hoc cao. Diéu nay cé thé do khi fibroin bj thiiy phan thi

no tao ra céc amino acid va cdc doan mach ngdn chifa
nhém chic (-COOH) giip d& rang tao ra cac lién két
vdi nhém OH ctia chitosan nén no bén hon.

D6 trudng nd clia cac mang tao ra tif fibroin thil
phén déu thap vi fibroin da bj cdt nhd nén khi lién két
vii chitosan sé khong tao ra cac polymer 3 chiéu,
khéng tao ra cac khodng trong nhd cho nudc chui vao
nén dd truong d thap hon.

3. Mang hén hgp tir fibroin - chitosan - gel-
atin va fibroin - chitosan - PVA

Vdi mang hdn hgp Fibroin-chitosan, dd bén cla
mang khdng cao nén gelatin va PVA dugc thém vao dé
tang do bén clia mang. Khi thém gelatin va PVA thi d§
bén clia mang ting Ién, Fib-Chi-PVA c6 df bén dit lon
nhat (45.290 Mpa) (bang 4).

Bang 3: Tinh ch&t clia mang hdn hgp diing fibroin thily phdn

sTT Thi gian thiy Thinh phin Téng thé Db bén din D9 truwvng nd
phin Ty W) tich
(mi) (Mgpa) (%)
(gid) Chitosan-fibroin

i 1.5 1 24 24,007 53

2 2 24 24719 25

3 3 1 30 25211 50

4 ) 30 40,358 ! %

5 55 1 3% 32,309 0

3 2 36 36,518 | [

7 1 45 36514 ]

P |
8 2 45 35,103 21
Bang 4: Tinh chét clia cdc mang thu duge
Kich thwriic miu Lye 161 8 —— D} trvung nd
STT Mang \9i Giém (Mpa)
Dy e @i gy (N)
(mm) ™ m1 m2 Wel%)
1 Fib - Chi 0,033 10,1 11,2 3360 0,1260 02993 238
2 Fib-Chi-Gelatin 0,096 10,1 32,78 37,290 022718 03311 1453
3 Fib-Chi- PVA 0072 10, 25,66 4529 0.1567 08723 457

S0 vi mang chi chia fibroin - chitosan thi viéc thém
gelatin gidm do trung clia mang. Vi vy gelatin c6 kha
nang tang do bén va gidm do truong clia mang. Tat ca
c4c mau mang tai thoi digm 30 phit déu truong 18n va
Mém min ra. Bidu nay chitng t6 mang dé dang bong
a va phan hiy trong mai truting nudc, sau khi ching
ta phit mang 18n qua d& bao quén néu mudn sif dung
ching ta chf cdn ngam trong nuéc trong khoang thai
Glan tr 20 dén 30 phit rdi rifa sach dé loai bd hoan
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toan mang. Day la mot wu didm vugt troi clia mang
bdo quan sinh hoc: d& phan hily, khdng giy hai cho
moi truding, vat nudi va con ngudi.

Tt nghién ciu nay c6 thé két ludn 1a nén bd sung
thém PVA dé 1am ting 6 mém déo va d bén co hoc
clia mang.
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KET LUAN

Fibroin thu dugc béng cach hoa tan to trong hdn hop
mudi chlorua c6 kha nang tao ra 2 loai mang 1a: mang
hon hgp va mang I6p chdng 16p. Trong d6, mang Iop
chdng I6p 6 d bén ca hoc cao hon rd rét so vii mang
hon hgp, nhung do truong né thi lai thap hon va ngugc
lai. Vay tuy vao muc dich sit dung ma c6 thé Iya chon
mang c¢6 do truong nd cao hodc mang co do bén co hoc
cao. Khi ché tao mang phii dé bao quin qud thi nén
chon loai mang hén hgp con tao tili bao quan thi nén
chon loai mang Iap chéng Iap.

Fibroin thu dugc béng céch thily phan ta trong NaOH
cI_}i tao ra (udc loai mang hén hgp véi chitosan. Mang
hon hap sir dung fibroin thily phan trong thoi gian 3 gid
két hop véi chitosan theo ti I8 chitosan/fibroin = 2/1 ¢6
dg bén ca hoc cao nhét. Bac bigt do truong nd ciia clia

cac mau theo phuong phap nay déu duti 100% va kha
gan nhau.

Hai mang c6 do bén kéo cao nhat 1a: mang 3 Idp
cua tao thanh tir fibroin thu dugc khi hoa tan bing dung
dich hon hgp mudi clonua (co d bén kéo 1a 39,62Mpa),
va mang tao ra tif fibroin thu dugc khi thily phan kén
bang NaOH trong 3 gid véi ti I fibroin/chitosan = 1/2
(co dd bén kéo 40,958Mpa). BE lam ting do mém déo

va do bén co hoc ciia mang hon hop co thé thém PVA.
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