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TOM TAT

Dé tai nay da nghién ctru phuong phéap tach fibroin khoi mang bao tuyén to bang enzym papain va axit
citric, hoa tan fibroin theo phuong phap két hop enzym-kiém; tao mang theo phwong phap d6 khudn
va nghién ctru tinh chit cia mang Fibroin.

Két qua da chon phuong phap xir Iy mang bao tuyén to bang dung dich citric 5%, hoa tan fibroin bang
enzym trypsin trong dung dich NH,OH. Mang fibroin tao thanh dat cac tinh chat vé d6 bén co 1y cao
(ting suét: 71.435 N/mmz), do truyén sudt (87.56 dén 93.54 %), kha nang tham thau tdt, gitr dugc cac
tinh chét khi v6 khuén nén c6 kha niang tmg dung cao.

ABSTRACT

The paper reports on methods of fibroin separation from the coating of silk-worm gland by papain
enzyme and citric acid; dissolving fibroin in enzyme-alkali solution; make membrane by casting
methods; and defining specifications of membrane.

In results to choose treatment of silk-worm gland by citric acid 5%, dissolving fibroin by trypsin
enzyme in NH4OH solution. Fibroin membrane made have high tensile strength (71.435 N/mm?), high
light transmission (87.56 to 93.54 %), good water transmission. These properties keep unchanged after
sterilization. Therefore, this biopolymer membrane has high potential uses.

1. MO PAU 2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Mang polymer sinh hoc tu phan hiy trong méi
truong, duoc ung dung trong nhiéu linh vuc
nhu: mang che trong san xudt ndéng nghiép,
mang bao goi trong cong nghi€p thuc pham; - Tam: dugc cung cip tr Bao Loc Lam

2.1 Nguyén liéu

trong y té mang polymer sinh hoc dugc su
dung 1am da nhan tao dé diéu tri vét thuong do
kha nang hoa hop sinh hoc cao ; trong xu ly
nudc cac mang nay c6 kha nang ngan can sy
tich tu khoang va chéng an mon. [1,2]

Tiép theo cac nghién ctru ché tao mang polyme
sinh hoc tir collagen va fibroin to tam[5], dé
khic phuc cac nhugce diém do phai sir dung cac
phu gia, chung t6i chon nguyén liéu ché tao
mang 1a fibroin co trong tuyén to va nghién
clru mot so tinh chat ctia mang dé trén co s¢ do
dé xuét cac phuong hudng tng dung.

DPong.
- Trypsin (EC No. 232-650-8), SIGMA
CHEMICA CO.
Hoat tinh Trypsin: 1,466 BAEE units/mg
Hoat tinh Chymotrypsin: 3 BTEE units/mg
- Papain: ché pham cia Phong thi nghiém
Hoéa sinh Pai hoc Bach khoa

2.2 Phuong phap
- b6 hoa tan cua fibroin duogc tinh br:ing Bx cua

dung dich sau khi xt Iy v6i tac nhan hoa tan 1a
dung dich papain hay axit citric
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- Phuong phap tao mang: chuan bi dung dich
tao mang co néng dd va do nhat thich hop, tao
mang bang phuong phap d6 khudn.

- Xé4c dinh d6 nhét dung dich tao mang bang
nhot ké Osvanda, cp

- X4c dinh bé day mang bang dung cu do chiéu
day, don vi um

- Xac dinh tinh chit co Iy cia mang bang may
do d9 bén co hoc (TENSILON)

- Xac dinh do truyén sudt ciia mang bang may
quang phé SPECTRONIC UV VIS

3. KET QUA NGHIEN CUU
3.1.Nghién ctru tich fibroin tir tuyén to

Tuyén to dugc bao boc bdi mdt 16p mang
moéng. Lép mang nay s€ can trd qua trinh hoa
tan fibroin va c6 anh hudng dén mau sic, do
trong va tinh chit co 1y ciia mang. Vi vay can
phéi tach fibroin khéi mang bao. Cong viéc
nay c6 thé thyc hién thu cong nhung chi c6 thé
lam v6i mot lugng rat nhé. Dé tach 16p mang
bao tuyén to, giai phong fibroin, ta co thé dung
phuong phéap thuy phan bang acid, kiém hodc
enzym. Tuy nhién, do fibroin cling c6 kha
nang hoa tan trong cac acid nhu H,SO,4, HCI,
HNO; , HCOOH; va trong dung dich kiém nhur
NaOH, KOH, NH,OH [3,4] nén cin tranh sir
dung cac tac nhan nay vi ching s€ hoa tan mot
phan Fibroin. Trong nghién ciru nay chung toi
khao sat kha niang tich mang bao tuyén to
béng papain va acid citric.

3.2.Nghién ctru hoa tan fibroin

Dé thuy phan fibroin c6 thé chon trypsin va
chymotrypsin hoat dong trong modi truong
kiém.

Dung dich NH,OH ¢ néng do thép duoc chon
c6 ba tac dung:

e Tao mdi truong kiém, khoang pH
thich hop cho hoat dong cua enzym
trypsin.

e Két hop kha ning thuy phan fibroin
cua NH,OH.

e Dic tinh dé bay hoi s& giup cho qua
trinh hinh thanh mang nhanh hon.

Bing 1: So sanh hiéu qua tich mang bao tuyén

to
Phuong | Thoi | Khoi |Khoi | Ti 1¢
phép gian | luong | luong | thu hdi
xu ly (phat) | tuyén | Fibroin | Fibroin
to ban | thu (%)
dau duoc
(2 (2
Acid 5 6 5,42 90,3
citric
(5%)
Enzym | 15 6 5,25 87,5
papain
(0.15%)
Thu 30 6 4,53 75,5
cong

Hinh 1: Tuyén to trudc va sau khi tich mang
bao
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3.2.1.  Anh hudng cia ty 1§ dung dich xir Iy

Bang 2: Thay ddi ti 1é dung dich xu 1y Fibroin

Mau | Khoi nong do Nong d¢ | Tilg¢ xu ly
luong NH,OH trypsin Fibroin:
fibroin (%) (%) dung dich
(8)

10 6 0,6 0,05

11 6 0,6 0,05 :

12 6 0,6 0,05 1:3

15

2 10 O Ma3iu 10

/Q B Miu 11
8 5

OMaiu 12
0

025 05 0.75 1 1.25 15 175 2
Thdi gian (h)

Hinh 2: Sy bién thién Bx theo thoi gian & cac ti
1€ dung dich xtr ly

Tur két qua trén, da chon st dung ti lﬁf: 1:1 @é
dgng dich fibroin c¢6 Bx 16n, dé di€u chinh
nong do.

3.2.2. Anh hwéng cia ndng do NH, OH
dén dg tan cta fibroin

Biang 3: Thi nghiém thay d6i ndng d6 NH,OH
hoa tan fibroin

13
11
B9 ~
@ 7 O Mau 13
el 5 -
[ 3 B Mau 14
1 OM43u 15
Q2R 7 Q38R COMiu 16
o o — -
Thai gian (h)

Hinh 3: Dién bién d6 tan cta fibroin theo thoi
gian xu ly cua cac mau c6 nong do6 NH,OH
khac nhau

Ngoai ndng d6 cia dung dich thi tinh chét tao
mang chiu anh hudng rit 16n boi d6 nhot cia
dung dich. Do nhét thap khi protein da bi thiy
phan sau sic va vi vy rat kho tao mang hodc
chat luong cia mang kém.

Bang 4: Anh huong cia ndng d6 NH,OH dén
d6 nhot cia dung dich firoin, d§ Brix =9,0

Mau Do nhot (cp)
13 153,25
14 187,92
15 265,27
16 204,18

V6i cung d6 Bx thi dung dich c6 d6 nhét cao
nhat 1a & mau 15, c6 nong d6 NH,OH 14 0,6%

3.2.3. Anh hudng cia nong dd enzym dén
tinh tan cia fibroin

Bang 5: Thi nghiém thay d6i ndng d6 enzym

Mau | Khoi Nongdd | Nongdo | Tilé pH
luong Trypsin | NH,OH Fibroin: | dau
fibroin | (%) (%) dung
(€] dich

13 |12 0,05 0,2 1:1 8,69

14 |12 0,05 0,4 1:1 8,81

15 |12 0,05 0,6 1:1 8,95

16 | 12 0,05 0,8 1:1 8,98

xu ly
Mau | Khdi lwong | Nongdd | Nong Ti ¢
fibroin (g) NH,OH | do Fibroin:
(%) trypsin | dung
(%) dich

17 12 0,6 0,01 1:1

18 12 0,6 0,03 1:1

19 12 0,6 0,05 1:1

20 12 0,6 0,07 1:1
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B Miu 18
OMaiu 19
OMaiu 20

Hinh 4: Sy bién d6i do tan cua fibroin theo
thoi gian clia cac miu co xtr Iy nong do enzym

khac nhau

Bang 6: So sanh d§ nhét cua cac dung dich
mau xt ly nong d6 enzym khac nhau c6 Brix

=9,0

Mau D6 nhét (cp)
17 221,42
18 306,51
19 272,16
20 170,87

Vay dé hoa tan fibroin chon dung dich enzym
trypsin 0,03% trong NH,OH 0,6% ty 1¢ 1:1.
Trong diéu kién ndy sau 1 gio, ndng do chit
tan cia dung dich dat 9Bx va d§ nhot ciia dung
dich Ia cuc dai 306,5¢cp.

3.2. Nghién ciru cdc tinh chit ciia mang
fibroin

D}mg dich Fibroin duoc dd khudn nhya plastic
de tao mang. Dién tich khuoén 10x18 cm’.

3.3.1. Dj bén co'ly

Tir két qua duoc trinh bay trong bang 7, chung
toi chon Mau 23C véi néng d6 dung dich tao
mang 9°Brix, thé tich dung dich tao mang:
10.5 ml 14 téi wu.

Bang 7: Tinh chit co 1y ctia mang

Nong do
Céc thong $b 0= 0= = =
7"Brix 8 Brix 9"Brix 10"Brix
21 (22) (23) (24)
7,5 | Bé day (um) 18,325 19,258 21,561 24.376
(ml) | Luc kéo (N) 4,025 4,382 5,138 5.483
(A) | Ung suat (N/mm?) 54,91 57,054 59,575 56.234
Do gidn dai (%) 4,127 5,325 5,612 5.516
9,0 | B&day (um) 22,530 23,725 26,510 28.193
(ml) | Luc kéo (N) 5,256 6,363 7,572 7.343
(B) | Ung suat (N/mm?) 58,322 67,050 71,435 65.114
Do gidn dai (%) 4,812 5,616 6,875 6.185
10,5 | Bé day (um) 25,861 27,036 30,815 32.524
(ml) | Luc kéo (N) 6,695 7,535 9,018 8.913
(C) | Ung suat (N/mm’) 64,721 69,676 73,162 68.511
Do gidn dai (%) 4,031 5,013 5,156 5.327
Bing 8: Do truyén sudt ciia mang
Budc song 400 450 500 550 600 650 700
A (nm)
D6 truyén | 87,56 | 89,23 190,72 [91,85 92,59 |[93,14 |93,54
sudt (%)
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3.3.2 P§ truyén sudt

Céc mang fibroin tao thanh hau nhu trong sudt.
Trong viung thiy duoc, do truyén sudt cua
mang t6i trén 90%. Tinh chat nay lam ting gia
tri Gng dung cia mang: trong diéu tri vét
thuong gitip dé dang quan sat qua trinh lanh
vét thuong, khi ing dung lam mang bao thuc
pham gitp quan sat duoc hién trang san pham
bén trong.

Khi thyc hién v6 khuin mang bang tia tir ngoai
trong thoi gian 20 phut, cac tinh chit trén ciia
mang khong doi.

4. KET LUAN

4.1. Tur cac két qua nghién ciru di chon dugc
cac thong s6 nhur sau:

- Str dung dung dich acid citric 5% dé tach
mang bao tuyén to.

- Dung moi hoa tan fibroin la trypsin 0,03%
trong dung dich NH,OH 0.6%.

- Til¢ Fibroin : dung m6i hoatanla 1:1.
4.2. V6i ndng d6 chat kho ban dau cia dung
dich tao mang : 9 d¢ Brix, thé tich dung dich
tao mang trén dién tich khuén 18 x10 cm?® 14 9
ml, céc tinh chét ciia mang fibroin thu dugc 1a:
- Do bén co ly: g suét: 71,435 N/mm?2 ;
do gian dai: 6,875 %.

- Do truyén sudt: tir 87,56 dén 93,54 %
(buédc song tir 400 dén 700 nm)

4.3. Kién nghi tmg dung mang:

C6 thé nghién ctu kha ning ung dung mang
vo khuén thay thé da nhan tao trong didu tri
bong, vét thuong do mét da. Tuy nhién, aé
mang c6 thé ing dung duoc trong y té, can co
su cong tac nghién clru thuc nghiém lam sang
véicac don vinganhy .
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