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THU NHAN MANG SINH HQC COLLAGEN
PIEU TRI BONG TU NGUON PHE LIEU
CONG NGHIEP CHE BIEN THU'C PHAM

COLLECTING COLLAGENOUS BIOFILM DERIVED
FROM FOOD INDUSTRY WASTE FOR BURNS TREATMENT

TRAN MINH TAM®va PHAM NGUYEN DUY BINH*”

TOM TAT: Dua trén diéu tra thuc té trong nhitng nam vira qua vé cac logi tai nan
thwong gdp, bong dwoc xép viao mdt trong nhitng logi tai nan nguy hiém, chi dirng
sau tai nan giao thong. Tai nan béng khéng chi gdy tir vong cao ma con dé lai nhiéu
di chitng ldn hdu qua ning né vé sirc khée, chirc nang tham my va tinh than. Vi the,
viéc diéu tri nhitng ton thwong do bong hién la mot van dé nan gidi. Mot trong nhiing
yéu té quan trong khong thé thiéu trong qud trinh diéu tri ton thwong do bong la sir
dung cdc logi mang che phii vét thuwong cé tac dung diéu tri nhanh, hiéu qua nhung it
ton kém, trong dé c6 mang collagen. Qua qud trinh nghién ciru, chiing téi da tao ra
diege mang sinh hoc collagen tri bong va xdy dung dwoc quy trinh san xudt mang
sinh hoc collagen tur da ca da tron. Xdc dinh dwoc diéu kién t6i wu dé loai tap chat
phi collagen ra khoi nguyén liéu (NaOH 3% ngdm o 30°C trong 2 gio). Thu nhdn
collagen tinh sach bang acid acetic IM ¢ 5°c trong 30 phut. Viéc nghién ciru thanh
cong mang sinh hoc collagen véi két qua kha quan dd mé ra mot co hdi méi dem lai
mot dong san phcfm xanh tao nguén loi cho xd hoi khong chi vé mdt kinh té, ma con
@6p phan tim kiém nhitng san pham tot d@é diéu tri va bdo vé sirc con nguo.

Tir khéa: mang sinh hoc, collagen, da cd da tron, phé liéu cong nghiép thwc pham.

ABSTRACT: Basing on recent survey about usual accidents, burns is one of the
most dangerous injuries, following traffic accident. Burns not only caused the death,
but also left serious injuries that affecting on mental health and aesthetic. Therefore,
burns treatment is very important. One of the most important steps in burns
treatment is covering the wound by membrane enhancing healing process, including
collagenous membrane. Here, the problem that we have to consider is efficacy and
price of the membrane using in treatment. In this research, we have made
collagenous biofilm and optimized protocol for collecting collagenous biofilm from
food industry waste-derived basa fish skin. Raw material is soaked in NaOH 3% at
30°C for 2 hours to eliminate non-collagen compound. Then, purity collagen is
collected by rinsing with acetic acid 1M for 30 minutes.This result gives the

*) PGS.TS. Trudng Pai hoc Vin Lang, Email: tranminhtam@vanlanguni.edu.vn
¢*) ThS. Trudng Pai hoc Vian Lang, Email: phamnguyenduybinh@vanlanguni.edu.vn

85



TAP CHI KHOA HQC DAI HQC VAN LANG

S6 01 /2017

opportunity for eco-product that not only utilize the industry waste, but also

contribute for medical treatment.

Key words: biofilm, collagen,basa fish skin, food industry waste.

1. PAT VAN PE

Béng 1a mdt tai nan thuong gap
trong lao dong va sinh hoat hang ngay.
Tai Vién Bong Qudc gia Lé Hiru Trac
(thudc Hoc vién Quan y) mdi nim co tur
3.500 dén 4.000 bénh nhan bong nang,
rt nang vao diéu tri (sb liéu nam 2009).
Theo thong ké, cir 100 ngudi bi bong thi
¢6 3 dén 5 nguoi tr vong va khoang 30
dén 35 nguoi bi cac di ching vé suc
khoe, chirc nang, va tinh than.

Diéu tri bong phai nhanh chong,
dong thoi doi hoi phai toan dién nhu 1a:
diéu tri tai chd, diéu trj toan than két hop
v6i viée du phong va diéu tri cac bién
chung, di ching. Déi v6i cac truong hop
bong sau, dién rong thi viéc diéu tri nhat
thiét phai ghép da cua chinh ngudi bi
bong. Tuy nhién diéu nay 1a khong thé,
vi nguoi bénh khong c6 du da va khong
du sire khoe dé phau thuat.

Viéc cdy ghép da dong loai, da di
loai d mo rong ngudn da thay thé
nhung lai gip mot sd tré ngai do tinh
khong tuong hop sinh hoc ciing nhu
trong viéc bao quan nén kha ning Ung
dung con han ché. Piéu nay di thuc day
viéc san xuét cac vat liéu thay thé da -
d6 1a cac vat liéu phan 16n c6 ngudn goc
tor ty nhién, cé tinh twong hop sinh hoc
cao va ¢ tac dung t6t cho diéu tri bong.
Tuy nhién giai phép ndy ciing van con
mot s6 han ché vé chét lugng ciing nhu
gia thanh vi viéc diéu tri bong hién nay
cling rét tén kém.
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Y tuong nghién cru dé tim ra cac
ché pham sinh hoc sao cho c¢6 tic dung
diéu tri bong trong thoi gian ngin, hiéu
qua nhung it tén kém 1a diéu can thiét,
dac biét trong d6 c6 mang collagen.
Mang collagen dap ung tot vé tac dung
diéu tri bong, co thé duoc tao ra béng
nhiéu cach, nhung lam sao dé tao ra
mang collagen vé&i chi phi thap, dong
thoi ¢o chat luong tot 1a didu ma muc
tiéu cua nghién ctru hudng tdi, trong doé
huéng tan dung cac phé liéu trong cong
nghiép ché bién thit va ca dé thu ché
pham mang collagen 1a cach phu hop
hon ca.

Hién nay, viéc st dung cac phé liéu
tir cong nghiép ché bién thyc pham o
nude ta con nhiéu han ché, c6 loai da
dugc sir dung nhung hi€u qua chua cao.
Chung t61 da hudng téi viéc su dung
phu pham cua ca da tron c6 nhidu dic
tinh thuan lgi va phu hop hon ca véi
muc dich nhim tin dung phé liéu tur
cong nghiép ché bién ca dé thu nhan ché
pham mang sinh hoc collagen, dé chira

bong.
2. MUC TIEU VA NOI DUNG
NGHIEN CUU

2.1. Muc tiéu nghién ctru

Tan dung phé liéu tr cong nghiép
ché bién ca dé thu nhan ché pham mang
sinh hoc collagen dé tir d6 c6 thé thuong
mai héa ché phim mang sinh hoc
collagen trong linh vic diéu tri bong.
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2.2. N§i dung nghién ciru

Nghién ctu kha nang tach loal tap
chat phi collagen.

Nghién cau qué trinh thu nhan
collagen.

Xay dung quy trinh cdng nghé tao
mang sinh hoc collagen.

Thir nghiém mang sinh hoc
collagen trén chudt nhit tring dugc gay
bong.

3. PHUONG PHAP NGHIEN CUU

Péi véi ngi dung: Nghién cizu kha
ndng tach logi tap chat phi collagen ra
khai nguyén li¢u

Chung t6i st dung NaOH lam tac
nhan xu ly va tién hanh khao sat anh
huong cia néng do, thoi gian sir dung
NaOH dén kha ning tach loai cac tap
chét, tir d6 chon ra diéu kién xur ly thich
hop sao cho kha ning loai tap chat 1 tét
nhét va kinh té nhat.

Thi nghiém dugc tién hanh song
song & ca nhi¢t do lanh va nhiét do
thuong trong thoi gian 1 gio va 2 gio,
l3p lai ba lan. Nong d6 NaOH thay d6i
1an luot: 2%, 3%, 4%, 5%.

Poi véi ndi dung: Nghién ciru qud
trinh thu nhan collagen.

Chung t6i tién hanh khao sat anh
hudéng cua thoi gian xtr ly acid ¢ nhiét
d6 5°C va 30°C, sau d6 so sanh hiéu suit
va chat luong dich trich ly ¢ hai ché do
xtr 1y, tiép dén s& khao st thoi gian trich
ly collagen chon thoi gian thich hop dé
thu dugc luong collagen nhiéu nhat.

Khao sat anh huong cua thoi gian
xtr ly acid acetic.
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- Xu ly ¢ diéu kién lanh 5°C véi:
thoi gian xur ly lan lugt 15, 30, 45, 60
phut.

- Xt ly & nhiét d6 30°C: thoi gian
xu ly acid 1an luot 13 15, 30, 45, 60 phit.

- So sanh hiéu sudt va chit luong
dich trich ly & hai ché do xu 1y.

Dbi véi noi dung: xdy dung quy
trinh cdng nghé tao san pham mang sinh
hoc collagen.

Phuong phdp: tir cac két qua thu
dugc ta tién hanh xay dung quy trinh
cong nghé tao san pham mang sinh hoc
collagen.

Poi véi ndi dung: thir nghiém mang
sinh hoc collagen trén chudt nhadt triang
dwoc gay bong.

Chudt nhit traing Mus Musculus
var. Albinosau khi mua vé dugc nudi 6n
dinh mot tudn, bd tri mdi con mot
chudng véi cung diéu kién chim soc va
an u6éng nhu nhau.

Chia chudét thanh 3 nhom thi
nghiém. Va cao 16ng chuét tr vung vai
dén lung.

Chudt duge gdy mé bang eter roi
gdy bong nhiét kho (d6 2, d6 3) bang
miéng kim loai nung néng trén ngon lira
dén con trong 30 gidy, thoi gian giy
bong 1a 3 gidy tai vung lung chuot.

Sau 2 ngdy gay bong, cit loc hoai tir
tai vung béng.

Chon 3 méc thoi gian sau khi diéu
tri: 4 ngay, 7 ngay, 10 ngay dé theo ddi
tién do lanh hoa vét thuong bong.

- Nhén xét ddu hiéu 1am sang.

- Thu mau mo (gdm ving md ton
thuong va vung mo lanh xung quanh),
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c¢b dinh trong formol 10% rdi giri sang
Bénh vién Cho Ray lam tiéu ban.

- Panh gia két qua giai phiu bénh
trong lanh hoa vét thwong (Bénh vién
Cho Ray).

STT Nhém Thi Nghiém S0 lwgng chugt | S0 lan lip
(Con) lai
. D6i chimg (dé tu nhién, khong dicu 3 3
tri)
Dip gac
3 Pép mang sinh hoc collagen

4. KET QUA NGHIEN CUU VA
THAO LUAN
4.1. Khao sat cic yéu t6 anh hwong
dén qua trinh loai tap chét phi
collagen

Trong thi nghiém nay, chung toi
tién hanh khao sat anh huong cta nong
d6 va thoi gian xur 1y bang NaOH dén
hiéu qua tach loai cac tap chit phi. Anh
huong cua ché d6 xir 1y NaOH dén hiéu
qué tach loai céc tap chét phi collagen
dugc thé hién thong qua ty 1& ham lugng
collagen trong da cé sau xtr ly.
4.1.1.Xwr ly voi NaOH ¢ nhiét dj lanh
5°C
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Biéu @6 1. Anh hudng ciia ché 46 xir Iy
NaOH ¢ 5°C

Tir két qua & biéu do trén, ta thay do
sach cua nguyén li€u sau khi ngam
NaOH trong 2 gio sach hon nhiéu so voi
1 gio. Vi thoi gian xur Iy 1 gio ¢ cac ti
1¢ nong d6 NaOH ta thdy nong 46 4%
cho hiéu qua cao nhét.

Nhu vay xt ly NaOH & nhiét do
5°C 1én qua trinh loai tap chat cho hiéu
qua cao nhat khi ngam 2 gi¢ véi ndng do
4%.
4.1.2.Xi Iy véi NaOH ¢ nhi¢t dp 30°C
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Tir két qua biéu d6 2 cho thiy do
sach cua nguyén li€u sau khi ngam
NaOH 6 nhiét d6 thudng ciing gan gidng
nhu trong nhiét d¢ lanh, trong 2 gid sach
hon nhiéu so véi 1 gio. Véi thoi gian xir
1y 2 gid & cac ndong dd NaOH khac nhau,
ta thdy ndng do 3% cho hiéu qua cao
nhét.

Nhu vay xu ly NaOH ¢ nhiét do
30°C 1én qua trinh loai tap chit cho hiéu
qué cao nhat khi ngdm 2 gio v6i ndng do
3%.

Véi két qua so sanh ¢ 2 nhiét do,
diéu kién t6i wu dé loai tap chat phi
collagen 1a NaOH 3%, & nhiét do 30°C.

- Khdo sat thoi gian xu ly acid

O nghién ctu nay ching toi su dung
acid acetic 1M lam tac nhan truong no
va tién hanh khao sat anh huong cua
thoi gian xir 1y acid dén hiéu suat thu
nhan collagen. Mdi thi nghiém lap lai 3
lan.

- Xa ly ¢ nhiér dg lanh 5°C
Thoi gian ngam acid thay déi lan
luot: 15, 30, 45, 60 phut.
Bang 1. Ty I¢ Collagen sau thoi gian xt
ly acid & nhiét d6 lanh 5°C

Thoi
gian | 15 | 30 | 45 | 60
(pht)

Ty 1é
Collagen
(%)

83.2 | 86.2 | 849 | 84.1
0% | 6% | 4% | 6%

Nguyén
liéu ban 150g
dau

Tur két qua trén cho thay hiéu suat
chiét collagen dat cao nhat khi nguyén
liéu duoc xir ly trong 30 phdt ¢ nhiét do
lanh 5°C.

- Xt Iy ¢ nhiét d@g 30°C

Thoi gian ngam acid thay di lan
luot: 15, 30, 45, 60 phut.

Bang 2. Ty Ié Collagen sau thoi gian xir ly acid & nhiét d6 thuong 30°C

Thoi gian (phut) 15

30 45 60

Ty Lé Collagen (%) 66.69%

68.95% 73.32% 70.95%

Nguyén liéu ban diu

150g

Tir két qua trén ta thay hiéu suit
chiét collagen ting khi thoi gian xir 1y
acid tang tir 15 phat dén 45 phut va sau
d6 giam dan khi thoi gian xir 1y tiép tuc
tang.

&9

Nhu vay, thoi gian ngdm acid ¢
nhiét do thuong t6t nhat 1a 45 phut.

So sanh 2 két qua xir 1y acid & 2
nhiét do khac nhau, diéu kién dé thu
collagen tinh khiét c6 hiéu suit cao nhét
1a xir 1y bang acid & nhiét do lanh 5°C
trong thoi gian 30 phut.
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4.2. Quy trinh céng nghé sin xuit
mang sinh hoc Collagen

Tir cac két qua khao sat trén ta xay
dung duoc quy trinh cong nghé san xuét
mang sinh hoc Collagen

- Rua: nguyén liéu da ca dugc ra
d6ng sau do rira sach bang nudc sach.

- Ngam NaOH: d& thu nhéan
collagen c6 d¢ tinh sach cao trudc hét
can loai cac tap chét (protein tap, lipid,
sdc td...) ra khoi da nguyén liéu. Rira lai
da c4 cho sach xut va tap chit bam phia
ngoai.

- Ngam da ca trong dung dich acid
acetic.

- Trich ly

- Ly tam, loc.

- Thu dugc dich collagen tinh khiét.

- Dung dich trai ra dia petri va say
kho.

- Thu dugc san pham mang sinh hoc
Collagen.

- Dung tia UV chiéu dé vo trung san
pham.,

- Pong gbi san pham.

4.2.1. Thwr nghiém mang sinh hoc
collagen trén chudt nhit tring dwoc
gdy bong

Chudt dugc giay bong nhiét kho,
bong 16p thugong bi, pha huay té1 1op
trung bi, mach mau xung huyét, vét
bong da cép.

Su khéc biét gitta cac nhom diéu tri
va thoi gian diéu tri dugc danh gia trén
murc d6 biéu hién cua ting chi tiéu. Cu
thé:
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Bang 3. Dién tién lanh hoa vét thuong &
nhom chudt thi nghiém theo cac méc
thoi gian

] Thoi gian diéu tri

Nhom 2

didu tri .| 7ngay | 10 nga

1€u tr} ngay gay gay
D;’\.

o C C C
chirng
Pip gac C C B
Pap
mang C B A
sinh hoc
Collagen

Chii thich: A, B, C la Tiéu chudn danh
gid mirc @6 lanh héa vét thuwong (Bénh
vién cho Rcfy)

Muke d6 A: Tdi tao tot, viém nhe, sd'p
lanh.

Mike d6 B: Tdi tao tot, con viém va phu.
Mure do C: Tdi tgo trung binh, viém,
phil né.

- Nhém doi chirng (khong diéu tri):

Ngay 4: s6 luong bach cau da nhan
trung tinh rit nhiéu, dai thuc bao, bach
cau xuyén mach nhiéu dé bao vé va don
sach ving vét thuong, viém sau va co
hoai tor md, thugng bi bét dau tai tao.

Ngay 7: luong bach cau da nhan
trung tinh van con nhiéu, con dai thuc
bao va bach cau xuyén mach, co thé can
phai huy dong bach cau dén dé bao vé
ving vét thuong, chua ngan chan duoc
su nhiém khuan, thuong bi tai tao.

Ngay 10: sb luwong bach cau da
gidm tuy nhién c6 hién tugng bdi nhiém
vi khuén va nim, vét thuong chua sach,
con loét rong.

- Nhém ddp gac:
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Ngay 4: c¢6 sy hién dién ctia bach
cdu da nhan trung tinh va dai thuc bao,
qua trinh tai tao thuong bi hinh thanh.

Ngay 7: con bach cau xuyén mach
va dai thuc bao, chua ngan chan dugc sy
x4m nhiém, c6 bdi nhiém vi khuin va
nim tai vung vét thuong, viém sau, co
tai tao thuong bi.

Ngay 10: s luong bach cau giam,
vét thuong sach thuc day qué trinh lanh
hoa, viém trung bi, con loét.

- Nhém dip mang sinh  hoc
collagen:

Ngay 4: c6 nhiéu bach ciu da nhan
trung tinh, dai thyc bao, bach cau xuyén
mach dé bao vé vung thuong ton,
thuong bi bit ddu tai tao

Ngay 7: luong bach ciu giam, con

bach cau xuyén mach, viém bi nong, loét
nhe, thugng bi tai tao, vét thuong sach.

Ngay 10: con it bach cau, khong co
nhiém tring, vét thuong sach giai doan
sp lanh.
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5. KET LUAN VA KIEN NGHI Viéc nghién ciu thanh cdng mang
Qua qua trinh nghién ctru, ta c6 mot  sinh hoc collagen véi két qua kha quan

50 két luan sau: ‘ ’ nhu trén d@ mo ra mot co hdi méi, cung
ba xac dinh duoc diéu kién t61 vu  vgi d6 no dem lai mot dong san pham
d€ loai tap chét phi collagen: NaOH 3%,  xanh tao ngudn loi cho xa hoi khong chi
& 30°C trong 2 gid. ‘ , ~ vé mit kinh té, ma con vé nhan vin gop
Khdo sat duge dicu kién 01 wu d€  phin tim kiém nhiing san pham tét dé
thu nhan collagen tinh khiét: acid acetic  djéu trj va bao vé strc con nguoi.
IM & 5°C trong 30 phit. q Cén tiép tuc thtr nghiém 1am sang
ba tao ra thanh pham mang sinh  §aj hon trén chudt va cac vat nudi khac.

hoc collagen tri bong. , Nghién cu thiar nghiém thém cac
Xay dung duoc quy trinh san xuat  phyong phap khac dé téi wu hon nira
mang sinh hoc collagen. quy trinh san xuét.
Thi nghiém 1am sang trén chudt cho Nghién ctru va xay dung chién luoc

keét qua kha quan, canh tranh dugc véi  thyong mai hoa san phidm & ké hoach
nhirng san pham tri bong hién c6 trén thi  16n hon va dai han hon nita.
truong trong nudc.
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