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Tap chi phdn tich Hoa, Ly va Sinh hpe < Tap 26, Sd 4472021

NGHIEN CUU CHE TAO CHE PHAM FIBROIN COMPOSITE
TU KEN TAM DI BAO QUAN QUA CAM CANH

Dén toa soan 21-5-2021

Bui Thj L¢ Thuy
Dai hoe Mo Dja chdr

SUMMARY

PRESEVRATION OF CITRUS RETICULATA USING FIBROIN
COMPOSITE COATING FROM SILKWORM COCOON

In this work, a filkworm cocoon based fibroin composite coating from silkworm cocoon were prepared
to preserve Citrus reticulata. Its effect on preservation quality of Citrus reticulata was investigated. The
present study showed that the excellent film of fibroin composite markedly extended shelf life, reduced
browning index, retarded weight loss, respiratory intensity and inhibited the deccrease of vitamine C,
total acid content, total sugar amount in fresh longan fruit. Compared with 500 nano coating, fibroin
composite coating has better preservation ability. The results showed that the fibroin composite coating
can extend the shelf life of longan fruit up to 45 days during storage at room temperature. These data
showed the potential of using fibroin composite coating as an attractive alternative to improve
preservation quality of fresh Citrus reticuta during extended storage.

Key words: Fibroin, chitosan, preservation coating, citrus reticulata preservation.

1. MO AU

Cam Canh la loai thugc nhém quyt that (Citrus
reticulata), nhung tir xua dugc nhan dan ta goi
la cam do qua to gidng cam, trong lugng tir §0-
120g/qua. Mot s6 noi goi la cam gidy vi vo
mong nhur gidy [1,2]. Cam Canh la loai dac san
khoi ngudn tir viing Canh (Hoai Dire, Ha N6i),
trong hon chuc nam tré lai ddy, thuong higu
cam Canh dugc nguoi dung ua thich méc du
gia thanh cao. Tong dién tich trong cam Canh
trén dja ban Ha Noi vao khoang 2000ha. Do
hiéu qua kinh té ctia cdy cam Canh dem lai va
nhu cdu 16n cua thi truong, gidng cam nay con
duoc trong rong rdi trén nhiéu tinh thanh khac
nhu: Yén Bai, Hung Yén, Hoa Binh véi dién
tich hang trim ha. Tuy nhién san xuit cam
quyt & nude ta dang gap rat nhiéu kho khan:
chwra ¢6 viing chuyén canh cam 16n; viée trong
tw phat dién ra nhiéu din dén nguén cung dur
thira, anh huong t6i gia tri thuong phim cua
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quéa sau khi thu hai [3,4]. Cho dén nay, nhiéu
phuong phap da duge thir nghiém dé kéo dai
thoi gian bao quan sau thu hoach nhu bao quan
lanh, stir dung hoa chit, dung mang bao quan
bao quan...[5-12] Tuy nhién, nhitng phuong
phap nay chua hi¢u qua, ton kém va cé nhiéu
vin dé vé mirc d§ an toan nén chi duoc sit
dung han ché. Mang fibroin kém bén va cirng
hon mang chitosan nhung lai it bj truong Khi
giip do 4m, dan dén bén véi thoi gian. Nhu da
phéan tich & trén, mang chitosan mém nhung bj
truong nhiéu khi gap méi trudng dm. Do do,
trong nghién cru ndy dé bao quan qua nhin
chung t6i két hop 2 vit liéu fibroin va chitosan
dé tao mang ¢6 dd bén co hoc tot hon va do
treong phi hgp. Ngoai ra, polyvinyl alcohol
(PVA) ciing duge sir dung dé tang dic tinh co
hoe cia mang. Trong qua trinh bao qua, qua
nhin hay bj mét nudc, vo qua bj héa niu do
qua trinh 6 xy hoa ciac phenolic boi enzyme

Buoc quét bang CamScanner



po!)’PhC“““ oxidaza (PPO) tao ra mdu néu trén
yo qua. D¢ tranh hign tweng tén chung 10i
pghién cuu st dung sap ong 1 mot logi lipit kj
puoe VA i dung acid ascorbic d¢ lam chim
qua trinh ox1 hoa. Hon nira, dé tang kha ning
pio quan, chung 161 bo sung thém nisin 14 chit
khang Khudn ¢ ngudn gbe sinh hoe. Do do,
grong nghién ciru ndy ¢h¢ phim bao quan qua
cam tr chitosan vd fibroin tir kén tam két
hgpvoi mOt sO phy gia duoe ché tgo v danh
gid higu qua bao quan.
2. THUC NGHIEM
2.1, Hon chiit
Chisosan do cong ty TNHH san xudt kinh
doanh Chitosan Vi¢t nam san xulit ¢o trong
lugng phflﬂ twr 100.000 dalton, d6 dé axetyl hoa
96 %, fibroin duge cung cip bai phong TN
truomg DH Mo - Dija chit, NaOH (99.5%).
“glyxerin (99,5%), ethanol (99,5%), acid acetic
1(98%), NaxCO; (99%), CaCl; (99,6%), gelatin,
poly vinyl chloride (PVA) duge cung chp boi
‘nha may hoa chit Guangdong Guanghua,
Trung Quéc.
[12.2. Qui trinh pha ché dung dich bao quan:
[ Cho 14 gam fibroin thém vao cdc chira 1000
imL dung djch acid acetic 2%, khuby lién tuc
i trong Khoang 24h dé fibroin phéan tan déu trong
acid acetic. Thém tr tir 14 gam chitosan vao
~cbe chira hdn hop fibroin trong acid acetic,
didu chinh méy Khudy voi the do 350 vong/
- phit. Khudy lién tuc trong 2 h d¢ phin tan déu
'l protein trong gel chitosan, Vira Khudy hien tuc
* miiu thu duge vira thém r tir 4g PVA, ticp tue
khuﬂy cho dén khi hoa tan hoan toan PVA
Cho 0,5 g chiit hoat dong bé mat vao 15 ml
nude, khudy trong 1h, thém 2 g sap ong dd lam
nong chay va khudy lién tuc trong 1-2 h cho
‘gﬂ,&n khi thu duge hdn hop dong nhit, thém hon
hop ndy vao miu fibroin va chitosan o trén,
Khudy thém 30 phat. Phan tan déu 4 g acid
Ascorbic vao hdn hop, sau do thém tir tir 6 gam
Aisin vao va tiép tuc khudy trong vong 15 phut
€ nisin phan tan déu thu duoc ché phim bao
quan fibroin composite.
-3, Phuong phap b tri thi nghi¢m
Qui cam Canh dugc thu hai dung do chin k¥
thufit duge loai bo 14, qua bj siu thoi, dip nat,
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cdt bot cubng rdi duge air ly tién bao quan va
chia thanh cac mau voi khéi lugng bing nhau
(50 kg/me), tién hanh phu mang bing cdc logi
ming khic nhau. Theo do, cac cam Canh dugc
nhung trong cac dung dich phu mang, dé Kho,
bao goi trong tai LDPE day 30pm, Kich thudc
30em*40cm, dyc 18 1% voi dudmg kinh 18 14
Smm. Song song & miu d6i ching khong
nhung phi mang. Tién hanh theo ddi sy thay
d6i chit lrong thwong phim cua cac miu trong
thoi gian bao quan theo tan sudt 5-10 ngay/ldn
(cho dén khi ty 1§ hur hong 16m hon 10%), tir do
danh gia dugc higu qua bao quan cua ché phim
sir dung. Cac thi nghi¢gm duge bd tri theo Kkhéi
ngdu nhién hodn todn (RCBD) voi 3 1dn nhic lai.
Nghién ciru kha nang bao quan cia ché phim
tao mang tir fibroin kén tdm (CT3) ddi véi qua
cam duong Canh so voi ché phim tao mang
gel nano bac — 1a ché phim da dugce thuong
mai trong nuoc (thanh phin bao gdm: Nano
Bac: S00ppm, chitosan, axit salicixalic, nude
khir ion, chat bao vé PVP, tinh bdt bién tinh)
(C12) va miu d6i chimg (CT1).

2.4, Phuong phap dinh gig chit lugng qui
Xac dinh hao hut khéi lugng ty nhién hﬁng
phuong phap can dinh ky khoi lugng qua ban
dhu va trong qua trinh bao qua bang cin ¢6 dd
chinh xac 0.001g. Vitamin € duge xac dinh
theo TCVN 6427-2:1998 (ISO 6557/2-1984).
Acid hiru co toan phan cua djch qua duge xace
dinh theo phuong phap chulin dd dya theo
TCVN S483-91 (ISO 750-1981). Ham lugng
duomg 1ong duge xac dinh theo phuong phéap
Ixekurt. Ty 1¢ thor hong duge biéu thi bang ty 1§
khoi luong qua bi hu hong trong tong khéi lrgng
qua cua mau. Qua dugc tinh la thoi hong khi trén
bé mat vo qua xuft hién cée vét ndm méc, chom
théi hodie vo qua bi bién mau ndu thim. Su thay
d6i mau sac trén vo qua duge xac dinh hﬁng
may do mau cim tay Minolta. Mau sac duge
xac dinh trén nguyén tic phén tich éanh sang,
vii 3 chi sd do la L, a, b. Cuomg d hd hiip duoc
xac dinh theo phuong phap do kin, sir dung may
ICA250 (Anh) dé do lugng CO,. Cuong db hd
h'f:p cua qua duge xac dinh dua trén nguyén
tic s6 mL khi (CO;) tao ra do qua hd hap
trong mot don vi thoi gian trén mét don vi
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Khoi lugng qua.
3. KET QUA VA THAO LUAN
3.1, Ti 1§ thbi hong qua cam Canh trong qui
trinh bio quan
Thdi hong 18 hign twgng Xdy ra trong bao quin
rau qua noi chung eting nhur qua cam Canh noi
riéng. Nguyén nhin chu yéu cta hi¢n tugng
nay la do sy thoat hoi nude, lam vo qua bj
nhan nheo, bién mau; do qua trinh ho hdp lam
tiéu hao cée hop chéit hiru co, gidm gid trj dinh
dudng cua qua; do hoat dong cua vi sinh vit
lam qué bi th6i hong. Tién hanh theo doi ty 1§
hur hong cua qua cam Canh trong qué trinh bao
quan, két qua thu dugc trinh bay & bang 1. Két
quéa cho thiy ty 1¢ hu héng ctia qua cam Canh
tang dan trong qué trinh bao quan va c6 su
khéc biét rd rét giira cac cong thirc bao goi
trong cung diéu kién bao quan. V&i cong thirc
dbi chimg, qua cam Canh bao quan dén 20
ngay thi ty 1é hu hong Ién dén 13,46%. Trong
khi d6, cong thire sir dung mang nano S500 c6
ty 1& hu hong 12,25% tai 40 ngay bao quan.
Céng thic str dung mang fibroin tir kén tdm c6
ty 1é hu hong thap nht, tai 45 ngdy bao quan,
ty 1é dé dat 8,67%. Nhu véy, trong cing diéu
kién bao quan, ty l1é hur hong khi sir dung céc
mang khéac nhau la khac nhau.

Bang 1. Ti I thoi hong (%) cua cde mau qud

cam Canh bao quan theo thoi gian

e
hoigianbao o | 15 | o9 | 30 [ 40 | 45
quan (ngay)
sImmmiclEeoBae T = = | -
CT2 [0(2.72( 5,57 [821|12.25] -
CT3  |0]2.70|4.19 |6,05| 7,14 |8,67

Ty 1é hu héng ciia qua cam Canh tang dan
trong qua trinh bao quan va c6 su khac biét rd
rét gilra cac cong thirc bao goi trong cung diéu
kién bao quéan. Vi cong thire doi chimg, qua
cam Canh bao quan dén 20 ngay thi ty 1¢ hu
hong Ién dén 13,46%. Trong khi d6, cong thirc
sir dung mang nano SS00 ¢6 ty & hu hong
12,25% tai 40 ngdy bao quan. Céng thirc sir
dung mang fibroin tir kén tdm c6 ty 1¢ hu hong
thdp nhét, tai 45 ngay bao quan, ty I¢ do dat
8,67%. Nhu vay, trong cing diéu kién bao
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quan, ty 1¢ hu hong khi sir dung cdc mang khac
nhau la khie nhau.
3.2. Hao hut khoi lrgng
Qué cam Canh 1 logi qua ¢6 ham lugng nirde
I6m, nwde lam cho qua cang mong va hoa tan
chét dinh dudmg trong qua. Cling nhu céc logi
rau quéa khac, qua cam Canh sau khi thu héi va
trong qué trinh tdn trir Jubn xay ra hién tugng
hao hut khéi lrgng ty nhién. Nguyén nhin cia
hién tugng nay la do sy thodt hoi nude va tiéu
hao céc hop chét chét hiru co khi qua ho hap,
v qua kho, bj nhan, bién mau, din dén suy
giam chét lugng va mét gia trj thuong pham.
Trong qua trinh bao quan, theo doi sy hao hut
khéi lugng tw nhién cua qua va ghi lai két qua
trong bang 2.
Bing 2. Ty I¢ hao hut khéi lugng tw nhién (%)
ctia qua cam Canh trong qud trinh bao quan

Thoi gian
baoquan [ 0 | 10 [ 20 | 30 [ 40 | 45
(ngay)
CTI 0 |6,67(10,64| -- - --
CT2 0 |4,06| 7,46 [9,73|12,26| --
CT3 0 [2,88| 4,32 |7,01( 8,17 |9,09

Ty 1€ hao hut kh6i luvong tu nhién & cac cong
thirc ¢é sur khac nhau 1o rét, Cong thirc sir dung
mang fibroin tir kén tim c6 ty 1é hao hut khoi
lugng turr nhién sau 40 ngay bao quan la 8,17%,
sau 45 ngay bao quan la 9,09%. Bén canh do,
ty 1& hao hut khéi lrgng tur nhién ctia cong thire
sir dung mang nano S500 theo ddi dén ngay
thir 40 1a 12,26%. Mau déi chimg co ty 1¢ hao
hut khdi luong tu nhién sau 20 ngay bao quan
14 10,64%. Nhu vy, trong cling mét diéu kién
bao quan, sir dung mang fibroin tir kén tim han
ché téi da su hao hut khéi lurgng tu nhién. Piéu
nay duoce giai thich 1a do mang fibroin tir keén
tAm gitp han ché sir mat nude qua cam Canh.

3.3. Su bién d6i mAu siic cia qua cam Canh

Mau sic cla qua chiém vai tro quan trong
trong viéc danh gia chét lugng thuong pham
trén thj trudong ca trude va sau bao quan. Sau
khi thu hoach, vo qua bi bién doi nhanh chong:
mét nude, nhin nheo va mau sic bj sim lai.
Trong qué trinh bao quan mau sic vo qua co su
bién d6i & tit ca cac cong thire, chi sb AE tang
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dan. D& dang nhén thiy theo thei gian mau sic
& cong thire d6i chimg bj bién ddi nhidu nhét.
Hai cong thire con lai ¢6 chi s6 mau sic khong
khic nhau nhiéu sau 20 ngay bao quan. Sy
khac nhau rd rét tr ngay thir 30 trér di, Cong
thire st dung mang fibroin tir kén tim c6 sy
bién d6i mau it nhét, tir 30 dén 45 ngdy bao
quan méi thay su 1o rét. Diéu nay c6 thé giai
thich 1 trong qua trinh bao quan, mau sic qua
cam cting bién doi tir vang cam dén cam va
cam sdm, Bén canh do, hién tuong mat nude
cla VO qua xay ra, hién tuong théi hong do vi
sinh vat ciing lam cho mau sic vé qua bi bién
d6i. Mau sir dung mang fibroin tir kén tim han
ché su thay déi mau sic vo qua, do tac dung
giam sy mat nuéc vo qua.
Bang 3. Sw bién doi chi s6 AE trénvo qua

trong qua trinh bao quan

Thoi gian
bao quan 0 10 20 30 40
(ngay)

(canl 0 2,58 5,49 - -
CT2 0 1250 346 (592 -
CT3 0 | 1,33 | 2,27 (3,48 | 5.80

3.4. Cudng d ho hép cua qua cam Canh
H6 hap la qua trinh sinh héa thudong xuyén
nhim duy tri sy song cua cac té bao rau qua,
qua trinh nay tiép tuc dién ra sau thu hai va bao
quan. N6 cung cip nang luong cho cic qua
trinh tong hop hoac phan huy cac thanh phan
héa hoc trong nguyén liéu. No lién quan mat
thiét voi méi truong xung quanh va co thé xay
ra & mirc do manh hay yéu tiy vao diéu kién
cu thé, mirc do hé hap dugc danh gia bang chi
s6 cuomg do ho hép.

Bang 4. Su bién doi cwong do ho hap

Miéu déi chirng c6 cudng do ho hdp tang nhanh
sau 20 ngay bao quan, tir 21,3 mgCOx/kg.h
ting 1én 29,2 mgCOy/kg.h. Cudng do ho hap
ctia méu sir dung mang bao quan c6 xu huéng
giam di. Diéu nay c6 thé 1y giai boi khi trén bé
mdt rau qua ¢6 mang bao, tao ra ving vi khi
quyén c6 do 4m cao, O; thip xung quanh rau
qua nén cuong do ho hap bj ic ché déng ké,
nh& d6 ma sy tén hao chit kho ciing nhur hoat
dong séng cua té bao dugc han ché, lam kéo
dai thoi gian bao quan cua rau qua. Tuy nhién,
dé duy tri mire do téi thiéu cho qua trinh ho
hép, cdc mang dugc tao thanh trén v van phai
¢6 16 ho li ti hay c6 d6 tham khi nhat dinh dé
¢6 du lugng oxy can thiét.
3.5. Sy bién déi ham lugng vitamin C ciia
qua cam Canh
Vitamin C la thanh phan dinh dudng quan
trong trong rau qua néi chung va trong qua
cam Canh noi riéng. Ham lugng vitamin C rat
dé bj hao hut va hao hut nhiéu sau thu hai va
trong qua trinh bao quan. Trong qua trinh bao
quan, & cac cong thirc thi nghiém, ham luong
vitamin C déu giam rd rét. Téc do giam manh
nhét 1a & miu ddi chimg, tiép dén 1a mau sir
dung mang nano S500 va mau sir dung mang
fibroin tir kén tam c6 toc d6 giam cham nhat.
Cu thé, sau 20 ngay bao quan, miu ddi chimg
c6 ham lugng vitamin C giam tir 42,21mg%
xuong con 34,72mg%. Mau sir dung mang
nano S500 sau 30 ngay bao quan, ham Iugng
vitamin C giam tir 4221mg% xubng con
30,41mg%. Mau sir dung mang fibroin tir kén
tam c6 ham lugng vitamin C giam cham nhit,
sau 45 ngay bao quan, ham lugng vitamin C
giam tir 42,2 1mg% xudng con 32,67mg%. Nhu
vy, mau sir dung mang fibroin tir kén tdm c6
ti 1€ hao hut ham lugng vitamin C thép hon so
vGi hai mau con lai.
Bang 5. S bién doi ham leong vitamin C (mg%)
cua qua cam Canh trong qud trinh bao quan

(mgCO/kg.h) ciia qua cam Canh
Thaoi
gian bao
quan
| (ngay)

0 10 20 30 40

IRCT1 2131235 | 29,2 = <

Thoi
gian
bao 0
quan

(ngay)

BROT2 (213 [206 | 185 | 184 =

—

CT1 | 42,21 | 40,67 | 34,72 - -

17,56
‘ CT3 21,3 [ 20,3 | 18,0 | 17,76

CT2 | 42,21 | 41,43 | 36,63 | 30,41 -

CT3 | 42,21 | 41,67 | 36,79 | 35,02 | 32,67
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3.6. Sy bién géi ham lugng axit hiru co cua
quad cam Canh

Axit hitu co c6 thé tham gia vao cic chu trinh
sinh hoéa (ho hap) nén ham luong cua ching
ciing bj giam trong qua trinh bao quan. Két qua
phén tich ham lugng axit hitu co cta mau cam
Canh trong qué trinh bao quan dugc thé hién
trong bang 6.

Bang 6. St bién doi ham lwong axit hivu co (%)

ciia qua cam Canh trong qua trinh bao quan

Thoi gian

2o o | 10| 20 | 30 | 40
quan

(ngay)

cr1 o2z |o21] 020 | - | -
cr2 |02z 022 021 |020] -
CT3 022|021 021 | 020020

Ham luong axit hitu co trong moi cong thic thi
nghiém déu giam. Mau déi chimg giam tir
0,22% xubng con 0,20% sau 20 ngay bao quan,
bén canh d6, mau sir dung mang nano S500
ham lugng axit hiru co giam di 0,02% sau 30
ngdy bao quan; con méu sir dung mang fibroin
tir kén tdm sau 45 ngdy bao quan ham lugng
axit hiru co ciing giam tir 0,22% xudng con
0,2%.

3.7. Su bién ddi ham lugng dudng tong sb
cua qua cam Canh

Trong thoi gian bao quan rau qua tuoi, phn
16n céc thanh phdn hoa hoc bi bién déi do
ching tham gia vao cdc qué trinh ho hép hodc
bi tic dong clia enzyme va céac vi sinh vat gay
hu hong. Pudng la thanh phén tham gia tich
cuc vao qua trinh hé hép, dudmg duoc vi sinh
vt gy thoi hong khi ching xdm nhap véo rau
qua trong qua trinh bao quan. Vi vdy, viéc theo
doi, danh gia sy bién déi ham luong dudng
tdng so trong qué trinh bao quan 1a can thiét dé
dua ra phuong phap bao quan phu hop. Ham
luong dudng téng sO tai cac cong thic thi
nghiém déu giam trong qué trinh bao quan, tuy
nhién voi toc do giam khac nhau gitra cic mau.
Cu thé, ham lugng dwomg tong sb clia mau doi
chimg c6 toc do giam cao nhat, sau 20 ngay
bao quan, ham hrong dudng téng sb giam tir
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9.6% xuong con 8,0%. Bén canh d6, mjy, .
dung mang nano S500 c6 toc do gidm chim
hon, sau 30 ngay bao quan ham lugng duomg
tong sb giam tir 9, 6% xuéng con 7,8%. Miy st
dung mang fibroin tir kén tam c6 téc do Sian
thap nhat, giam tir 9, 6% xudng con 8,1% say
45 ngay bao quan Nhur véy, khi sir dung mang
fibroin tir ken tim g:up han ché t6n hao him
lugng duong tong so trong quél trinh bao quan,
Piéu nay co thé giai thich rang: khi sir dung
mang sinh hoc 11 fibroin tir kén tam dé bao quanh
qua cam Canbh, mang nay ngdn can su tiép xic
gilta qua va nguyén nhan gdy hu hong qua nhu
cc vi sinh vét pha huy, khi oxy va han ché s
thoat 4m.
Bang 7. Sw bién doi ham luong duong tong so

(%) cua qua cam Canh trong qua trinh bao quan

Thoi gian A
bao quan 0 10 20 | 30 | 40
(ngay)
(G0 9,6 8,4 8,0 - =
G2 9.6 9.0 84 | 78| -
CT3 9,6 9,1 8,7 | 84| 81
4. KET LUAN

Khi sir dung mang fibroin tir kén tam git cho
chdt lugng qua cam Canh sau 45 ngay bao
quan trong diéu kién thudng 1a tot nhdt. Vige
sir dung mang fibroin tir kén tAm da c6 tac dung
han ché ty 1¢ théi hong, ty 1é hao hut khoi luong
tir nhién, 1am chim qué trinh bién d6i mau sic,
duy tri ham luong céc chat dinh dudmg trong qua.
Céc chat phu gia nhu: polyvinyl alcohol (PVA),
sap ong, chat khang oxi hoa acid ascorbic, sisin
duoe sir dung dé 1am tang kha nang bao quan cia
mang, PVA lim ting do kin khit, do bén cia
mz"\ng, sép ong 1a chét ki nuée 1am giam kha nang
mat nuée, con acid asobic (rc ché qué trinh oxi
héa va nisin ¢6 tic dung diét khuén. Nhimg ket
qua ndy chi ra rang 16p phi fibroin/chitosan ¢6
thé tao ra mot giai phap hiéu qua dé céi thién chit
lvgng bao quan ciia qua cam Canh tuoi va kéo
dai thoi gian béo quéan.

Loi cam on

Nhom téc gia xin chén thanh cam on svr tai rg
kinh phi ciia So' Khoa hoc cong nghé Ha noi
(Pe tai ma s6 01C-06/02-2019-2)
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