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Tém tit. Nghién ctru dwge thye hién trén co sé khio sat anh hwéng ciia ndng d acid acetic, ham lwong enzyme pepsin va ty sé
dung méi/ da ca (L/S) dén hi¢u suit trich ly collagen tir da ca tra (Pangasius h}pophthalmm) Tién hanh quy hoach thuc nghle
theo phwong an quay bic hai tim xoay Box — Hunter \01 ham muc tiéu la hleu suit trich ly collagen. Két qua phan tich thong ké
cho tha\ mirc d¢ anh huéng cia cac uu té dén hi¢u suit trich ly collagen xcp theo thwr tu sau: acid acetic > pepsin > L/S. Hi¢u
suét trich ly tbi da 92,44% dat dwogc ¢ ndng dd acid acetic 0,47M; ham lwong enzyme pepsin 0,49% va ty sb L/S 1a 55ml/g.Sai sb
giita gia tri thue nghiém va du doan nim trong khoiang 0,15 % -3,04 %, diéu d6 cho thiy phuwong trinh hoi quy xac dinh duec
twong thich tot véi thue nghiém.,

Tir khoa: Trich ly; Collagen, Pangasius hypophthalmus;Da ca Tra

Abstract. This research was aimed to study the influence of acetic acid concentration, pepsin enzyme content and solvent/skin
ratio (L/S) on yield of collagen extraction from tra fish (Pangasius hypophthalmus)skin. A rotatable quadratic design Box —
Hunter was used for the experimental design and results analysis. Statistical analysis showed that each of the three independent
variables (acetic acid concentration, liquid to solid ratio, and pepsin content) had a significant eff ect on yield of collagen
extraction. The mathematical model gave an R? of 0,993 and a P value of less than 0,0001, which implied a good agreement
between the predicted values and the actual values of the yield of PSC, thus confirmed a good generalization of the mathematical
model.The optimal conditions to obtain maximum yield of PSC were identified as follows: 0,47 M of acetic acid concentration, 55
mL/g of liquid to solid ratio and 0,49 % of pepsin content. Under these optimized conditions, the experimental PSC extraction
yield agreed closely with the predicted yield of 92,44 %.
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1. GIOI THIEU ca dudi (Pomadasys kaakan)(Aukkanit &
Garnjanagoonchorn, 2010). O nuéc ta, cac nha may ché
bién c4 tra, c4 ba sa trén dia ban Déng bing Séng Ciru
Long hang nam thai ra hang ngan tan phé lidu da va xuong
c4, ddy 1a ngudn nguyén lidu rit phong phu dé tach chiét
collagen. Nghién ctru anh huéng ciia mot s6 yéu té cong
nghé dén hiéu suét trlch ly collagen tir da ca tra duoc tién
hanh véi muyc tiéu t6i wu hoa qué trinh trich ly nhim ning
cao hiéu sut thu nhén collagen.

Collagen 1a mot loai vat li¢u sinh hoc dugc ung dung
rong rai trong cong nghiép san xuit my phim, thyc phdm
va dugc phim (Nair & Laurencin, 2007). Truge day,
collagen dugc tinh ché tir cac ngudn nguyén liu da va
xuong cua trau, bo, lon Hién nay, do su bung nd cua bénh
bo dién, bénh 16 mém long moéng 6 lon va gia stc; thém
vao do, vi 1 do ton gido mot s6 dao cAm sir dung san pham
¢6 ngudn gbc tir bo, lon nén trong nhitng nim gin diy da so
cac nghién ctru tach chiét collagen tap trung vao ngudn 2. NOI DUNG
nguyén lidu thay thé c6 ngudn gbe tur thuy san (Gomez-
Guillen et al, 2002) nhu: nghién ctru tinh ché collagen tir da
c4 bién dé lam vat liéu nha khoa (Bechir et al, 2008);
nghién ctru tinh chét hoa sinh cua dich chiét collagen tir cc
loai ¢4 c6 gié tri kinh té thdp (Inwoo et al, 2008); tinh ché
collagen tr da ca noéc bac (Lagocephalus gloveri)
(Senaratne et al, 2006); tinh ché collagen tir da ca dudi gai
(Raja kenojei) (Hwang et al, 2007); nghién ctru tinh chat
cta collagen trich ly tur da c& noc (Takifugu rubripes)(Nagai
et al, 2002);...Nhin chung, cac nghién cuu tach chiét
collagen tir da c4 chu yéu tip trung vao cac loai ca ving 6n
ddi, chi co6 mot vai nghién ciru tach chiét collagen trén ca
nhiét doi nhu: nghién ciru xac dinh dac tinh cta collagen
tach chiét tr da va xwong c4 hdng (bigeye snapper)
(Kittiphattanabawon et al, 2005); nghién ctru anh huong
ctia nhiét d6 dén qua trinh trich ly collagen loai I tach tir da

Collagen dugc trich ly theo phuong phap cua Nagai va
Suzuki (2000) v6i mot sb cai tién cho phu hop voi d01
tuong va myc tiéu nghién ctru. Da cé sau xtr 1y s& duogc cit
nhé dén kich ¢ khoang (3 x 3) mm d& dem trich ly
collagen bang dung dich acid acetic két hop v6i enzyme
pepsin.

Nhiét d6 trong qua trinh tach chiét collagen luén duy tri
& 4 °C nhdm (e ché hoat dong cua cac enzyme va h¢ vi sinh
vat trong da ca, ngan ngira sy phan giai protein ,(Aukkanit
& Garnjanagoonchorn, 2010). Phuong phap khudy thuong
duoc st dung dé gia ting tdc d6 khuéch tan collagen tir da
ca vao moi truong trich ly (Wang et al, 2009), (Kiew P &
Mat Don, 2013), (Nagai, 2004); trong nghién ctru trich ly
collagen tir da ca tra, tbc d6 khudy dugc chon 1a 200
vong/phit.
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2.1 Nguyén liéu

Nguyén liéu 1a da ca Tra thu nhén tir Coéng ty Cé phin
Thuy San Viét An (QL 91, Khom Thanh An, P. My Thdi,
Tp. Long Xuyén, tinh An Giang) va dugc xur ly theo
phuong phap cua Le Thi Thu Huong (2010).

2.2 Phwong phap nghién ciru

2.2.1Tién hanh thl nghiém tham do theo phuong phap
quy hoach ¢b dién

Khao sat hiéu sudt trich ly collagen (1) tai thoi diém 24
h. Cac yéu t5 anh hudng dén qua trinh trich ly collagen
nhu: ndng dé acid acetic (M), ham luong enzyme pepsin
(khdi lwgng enzyme pepsin / khbi lwong da cd) va ti sb
dung méi/da c4 (ml/g) thay di trong khoang sau:

N6ng do acid acetic (M): 0,25; 0,35; 0,45; 0,55; 0,65;
0,75

Ham luong enzyme pepsin ( % ): 0,25; 0,35; 0,45; 0,55;
0,65; 0,75; 0,85

Ti so dung mdi/da ca = L/S (ml/g): 20; 40 60; 80; 100
Voi m01 thi nghiém chi thay dbi thong s6 ciia mot yéu b,
cac yéu té con lai 4n dinh & gia trj ¢b dinh.

2.2.2 Quy hoach thwc nghiém theo phwong an quay bac
hai tim xoay Box - Hunter

Sau khi tim dwgc mirc co s& ciia mdi yéu td tir cac thi
nghiém tham do, bé tri thi nghiém theo phwong an quay bac
hai tim xoay Box — Hunter, véi mdi yéu t6 tién hanh & ba
mirc: Mirc thép (-1), mirc cao (+1) va muic co so (0), cac
gia tri thuc nghiém va gia tri ma hoéa duoc trinh bay & Bang
1

Bdng 1. Gia tri md hoa va gia tri thuc nghiém cua cdac yéu 16 khao
sat

Ky hiéu gia tri ma héa

0 +1

0,25 0,5 0,75

Nong d({ acid X,
acetic

X2 ww o 025 05 075
pepsin

Ty s6 L/S X3 ml/g 20 40 60

S6 thi nghiém theo phwong 4n quay bac hai tdm xoay
Box — Hunter 14 20, dugc tinh theo cong thirc 2 + 2k + n,,
v6i k 1a s6 yéu t6 anh huong (k = 3), n, 14 s6 thi nghiém &
tim (n, = 6) va canh tay don o = 1,682 (Nguyén Canh,
1993).

Ham dap ung dwoc chon 1a hidu suat trich ly collagen
(Y) c6 dang da thuc bac hai nhu sau:

Y= Bo+ZBlX +ZBHX2+Z Z BiXiX;

i=1 j=i+1

Véi Bo 12 hé sb goc, Bi, Bii, Bj 1a cac hé s6 hdi quy, X; 1a
bién sb bac 1, X? 1a bién sb bac 2 doc lap, XiXj biéu thi sy
tuong tac giita cac bién. Viéc tinh toan, xac dinh cac hé sb
cta phuong trinh hdi quy, kiém tra tinh c6 nghia cua cac hé
s6 va kiém tra su tuong hop cia phuong trinh hdi quy véi
thuc nghiém dwoc thyc hién bang phin mém Design Expert
(Software Version 10, Stat-Ease Inc).

2.2.3 T6i wu héa qua trinh trich ly collagen bing phuong

phap b& mit diap wng —Response Surface
Methodology (RSM)
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Phuong phap bé mat dap Umng 1a céng cu todn hoc théng
ké hitu hidu duoc sit dung phd bién trong nghlen ciru t6i vu
hoéa didu kién trich ly collagen tir da c4 trdm co - grass carp
(Wang et al, 2008), da ca ngur vay vang (Woo et al, 2008),
bong béng cé trim c6 (Zhang et al, 2010). Ti wu hoa qua
trinh trich ly collagen nghia 1a xac dinh cyc tri ciia phuong
trinh hdi quy. Viéc giai phwong trinh hdi quy dé tim hiéu
sudt trich ly cao nhit dwoc thyc hién bang phidn mém
Design Expert (Software Version 10, Stat-Ease Inc).

2.2.4Phuong phap xdc dinh ham luwgng hydroxyproline

bPinh lugng hydroxyproline
cualgnat’eva et al (2007).

Hiéu suét trich ly collagen (H) dugc x4c dinh théng qua
ham lugng hydroxyproline, mdt loai acid amin dac trung
chi ¢ trong collagen.

H (%) = (Ham luong hydroxyproline trong dung dich /
Ham luong hydroxyproline trong da ca) * 100

theo phuong phéap

2.2.5Phwong phap xir Iy s6 liéu

Tét ca cac thi nghiém dugc thuc hién 3 1an 13p lai dé tinh
gi4 tri trung binh, xtr Iy thng ké bang phin mém Excel 97-
2003, phan mém Design Expert (Software Version 10, Stat-
Ease Inc), phdn mém théng ké R-3.2.2.

2.3 Két qua nghién ciru

2.3.1 Anh huéng ciia ndng dd acid acetic dén hi¢u suit
trich ly collagen

Acid acetic 1a mot loai dung mdi thong dung thuong duge
sir dung dé trich ly collagen tir nhiéu ngudn nguyén liéu
khac nhau. Mot so nghién ctru so sanh cac loai dung moi
dung dé trich ly collagen cho thiy acid acetic cho hiéu qua
va hiéu sut trich ly collagen cao hon nhiéu so véi cac dung
moi khac (Sadowska et al, 2003), (Cheng et al, 2009),
(Chia-Wei-Lin et al, 2013).
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Hinh 1. Hiéu sudt trich ly collagen ¢ cac néng do acid acetic
khac nhau dat dwoc sau 24h voi ty so L/S la 60 ml/g va ham
lwong pepsin la 0,5%

Anh huéng cta ndng d6 acid acetic dén hiéu sudt trich ly
collagen dwoc trinh bay & hinh 1 cho thiy hiéu suit trich ly
collagen ting dan theo chidu ting ndng do acid acetic tir
0,25 M dén 0,55 M; hiéu suét trich ly cao nhét 1a 84,81 %
dat duoc & néng d0 acid acetic béng 0,55 M; tuy nhién khi
tiép tuc gia ting ndng d6 acid acetic trong khoang tir
0,55M+0,75M hiéu sut trich ly c6 xu huéng giam dan. Két
qua nay co thé giai thich nhu sau, & giai doan ban dau cia
qué trinh trich ly, khi da c4 tiép xtic v&i dung dich acid
acetic s€ xdy ra hién tugng hydrate hda sg¢i collagen
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(Skierka & Sadowska, 2007). Khi ndng d6 acid acetic thip,
collagen hydrate hoa khong hoan toan nén hiéu suét trich ly
chwa cao; khi ting din ndng d6 acid acetic s& lam thay dbi
tuong tac tinh dién va ciu tric soi collagen theo sy thay ddi
pH, mirc d6 hydrate héa ting dan dén gia ting hiéu sudt
trich ly collagen (Verheul et al, 1998); ddi véi dung dich
acid acetic co nong d¢ 0,75M gi4 tri pH tuong tng 1a 2,41
rat gin v&i gia tri pH déng dién cua collagen (pH = 2) giy
két tia collagen, soi collagen bi co lai va giam kha ning
hoa tan (Wang et al, 2009), do dé hiéu suit trich ly collagen
thip. Vi vay trong cac khao sat sau ndy chung t6i chon
ndng d acid acetic thay déi tir 0,25 M - 0,75M.

2.3.2Anh hudng cia ty s6 dung méi : Da ca (L/S) dén

hi¢u suit trich ly collagen

Theo két qua trinh bay & Hinh 2, hiéu sudt trich ly
collagen tang dan theo sy gia ting ty sb dung méi/ da ca;
dleu nay phu hop v6i nghién ctru cua Wang et al (2009) cho
rang khi gla tang ty so L/S s€ lam tang gradient nong d6 va
tbc d6 khuéch tan cua collagen tir da ca vao dung dich vi
thé 1am gia ting hiéu suat trich ly collagen. Tuy nhién khi
ty s6 L/S > 60ml/g thi mirc d6 gia ting higu suét trich ly
khong dang ké.
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Hinh 2. Hiéu sudt trich ly collagen sau 24 h ¢ cac ty s6 L/S
khac nhau; nong d¢ acid acetic la 0,55M va ham lwong pepsin
la0,5%

Ddng thoi, két qua phan tich phuong sai bang phuong
phap Tukey cho thiy su khac biét hiéu suit trich ly & ty sb
L/S 60 ml/g va 80 ml/g khong c6 y nghia théng ké (p =
0,228> 0,05). Trén co s& két qua phan tich phuong sai
ching t6i chon ty s L/S trong khoang tir 20-60ml/g cho
cac nghién ctru sau nay.

2.3.3 Anh hwéng ciia ham lwong enzyme pepsin dén hi¢u
suat trich ly collagen

Trong nghién curu trich ly collagen, viéc s dung dung
dich acid acetic véi sy hd trg ciia enzyme pepsm nhim
néng cao hiéu sut trich ly collagen d3 dugc nhiéu nha khoa
hoc thuc hién. Theo Skierka &Sadowska (2007) enzyme
pepsin khéng nhitng tac dong 1én hai ddu khéng xoén (déu
telopeptide) cta soi collagen 1am cho collagen dé dang tach
ra khdi da cd ma con co tac dung phan giai cac protein khac
c6 trong da ca. Theo Zhang et al (2007) enzyme pepsin chi
phé v& cac lién két ngang & ving telopeptide ma khong gay
anh huéng dén cu trac bo ba ciia phan tir collagen. Chinh
vi vay khi trich ly collagen bing acid acetic két hop véi
enzyme pepsin s€ lam gia tang kha nang hoa tan collagen

vao dung dich so voi truong hop khong st dung enzyme
pepsin.

Két qua khao sat qué trinh trich ly collagen theo su gia
ting ham luong pepsin & hinh 3 cho thiy: hiéu sudt trich ly
gia tang theo su gia tang ham lugng pepsin; tuy nhién khi
ham luong pepsin > 0,75 %, néu tiép tuc tang ham lugng
pepsin thi hiéu suét trich ly tang khong dang ké. Ddng
thoi,theo két qua phan tich phuong sai bang phuong phap
Tukey cho thiy sy khéac biét hiéu suét trich ly & ham lwong
enzyme pepsin 0,75 % va 0,85 % khong c6 y nghia thong
ké (p = 0,999> 0,05). Trén co s& két qua phén tich phwong
sai chung t6i chon ham lugng enzyme trong khoang tir 0,25
% — 0,75 % cho cac nghién ctru sau nay.
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Hinh 3. Hiéu sudt trich ly collagen sau 24 h & cac ham lwong
pepsin khac nhau; nong dé acid acetic la 0,55M va ty so L/S la
60 ml/g

2.3.4Phan tich thong ké va du doan phwong trinh hdi
quy

Ké hoach thyc nghiém theo phuong 4n quay bac hai tim
xoay Box — Hunter dugc trinh bay ¢ bang 2. Panh gia tinh
¢6 nghia cua cac hé sb hdi quy theo chudn Student, danh gia
tinh phu hop cta phuong trinh hdi quy theo chuén Fisher.
Phén mém “Design Expert 10” duoc sir dung dé tinh toan
céc sb lidu trong quy hoach, phén tich phwong sai va phan
tich hdi quy.

Bing 2. Ké hoach thuc nghiém xac dinh hiéu sudt trich ly
collagen theophwong an quay bdc hai tam xoay Box — Hunter
Ham
lwgng
pepsin
X2(%)

A A
= 1556
L/S
X3 (ml/g)

Hiéu suit ®
Y (%)

STT

acetic
X1 (M)

0,25 0,25 20 58,41 +0,21
0,75 0,25 20 76,83 £ 0,58
0,25 0,75 20 72,62 + 0,53
n 0,75 0,75 20 73,22+ 0,31
0,25 0,25 60 80,81 + 1,36
“ 0,75 0,25 60 84,20 + 1,58
0,25 0,75 60 86,54+ 1,29
“ 0,75 0,75 60 71,86 + 0,69
“ 0,5 0,5 40 91,88 + 0,98
0,5 0,5 40 92,42 + 0,95
0,5 0,5 40 90,27 + 0,82
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0,5 0,5 40 89,53 + 0,62
0,1 0,5 40 60,55 + 0,33
0.9 0,5 40 63,56 = 0,67
0,5 0,1 40 67,28 +0,73
0,5 0,9 40 69,43 £ 0,53
0,5 0,5 6,5 71,34 +0,29
0,5 0,5 73,5 90,81 = 1,27
0,5 0,5 40 88,47 + 0,84
n 0,5 0,5 40 87,73 + 0,54

) Gid tri trung binh + SD duoc tinh todn tir 3‘mé~u thi nghiém ¢
cung diéu kién (p < 0,05).
Két qua phan tich ANOVA theo phin mém Design
Expert 10 dugc trinh bay ¢ bang 3 cho thay cac hé so Bi, B3,
B1B2, BiPs, P23, BT, B3, B3 déu co ¥ nghia thong ké voi do
tin cdy p < 0,05, riéng h¢ s6 B2 = 0 va c6 p = 0,1520, nghia
la ham luong enzyme pepsin bac nhat anh huéng khong
dang ké dén hiéu suat trich ly collagen.

Bang 3. Két qua phan tich ANOVA tir phuong trinh bdc hai
Gi4 tri
hdi quy F
6,39

Gia tri p
Prob > F
0,0323

Miic do
anh huéng

HE so

Yéu t

Pang ké

0 2,45 01520  Khongdéng
ké

1,22 23862  <0,0001 Piang ké
71,78 93,10 <0,0001 Piang ké
X1X3 -0,76 66,40 <0,0001 Piang ké
X2X3 -0,43 21,41 0,0012 Piang ké
X2 -135,17 59427  <0,0001 Pang ké
X2? -100,38 327,74  <0,0001 Dang ké
X2 -4,44 26,29 0,0006 Pang ké

Tir két qua phan tich ANOVA nhan dugc phuong trinh
hoi quy mo ta anh hudng cta cac yéu to dén hi¢u suat trich
ly collagen c6 dang nhu sau:

Y =-32,46 + 204,97 X; + 1,22 X3 -71,78 X1 X2 — 0,76 X X3
- 0,43 XoX3— 135,17 X2 - 100,38 X2 — 4,44 X2 (1)

Phuong trinh hdi quy (1) cho thiy ndng d6 acid acetic
(X)) va ty sb dung méi/ co chit (X3) c6 hé sb duong nén 1a
hai yéu t6 lam gia ting hiéu sudt thu nhan collagen (Y) theo
xu hudng ké tir mirc co s tién dén can trén cia X, Xs; vi
ndng d6 acid acetic c6 hé s6 hdi quy 1a 204,97 16n hon hé
s6 hdi quy cua ty s6 L/S (1,22) nén c¢6 anh huong 16n hon
dén Y. Céc hé s con lai co gia tri 4m s& anh huong dén Y
theo xu huéng k& tir mirc co s& cua cac yéu td néu tién dén
can trén s& 1am giam hiéu suét trich ly. Phuong trinh (1)
cling thé hién tuong tac gitta ndng do acid acetic voi ham
luong enzyme (Xi1X2), tuong tac gitta ndng do6 acid acetic
Vv6i ty s6 dung méi/ co chét (X,X3) va twong tac gitta ham
luong pepsm v6i ty sb6 L/S (X2X3) viéc xét anh huong cia
cac yéu td X, X, Xsciing nhu mdi tuong tac giita chung
dén Y kha phirc tap. Do do6, can giai phuong trinh hdi quy
(l’) dq tim cye tri Y ddng thoi xac dinh gi tri t6i wu ciia cac
yéu to.
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Béng 4 cho thiy gi4 tri p ctia mé hinh < 0,0001 va gié tri
p ctia sy khong tuong thich (lack of fit) 1a khong dang ké va
béng 0,3763, didu d6 chimg t6 mé hinh bac hai dua ra hoan
toan c¢6 y nghia théng ké voi d6 tin cdy 99,99 %. Gia tri
RZcia md hinh bing 0,993 chimg t6 hidu suét trich ly
collagen thu dugc tir thuc nghiém gﬁn voi gia tri du doan
ctia mo hinh.
Bang 4. Két qua phan tich sy phit hop ciia mé hinh véi thuc
nghiém
Trung
binh
binh
phuong

OIS 220021 24447 14135 Tin
o ’ ’ 22 0,0001  cly

[ Phindv  [ESERY 1,73
Su khéng
twong thich
(Lack of
Fit)

Gia tri
Gia p
tri F Prob >

Téng
binh
phuong

Yéu tb

Khoéng
dang
ké

9,97 1,99 1,43 0,3763

Sai s6 thuin

(Pure 559

Error)

quan tong

2.3.5T6i wu héa gia tri cac yéu t6 anh hwéng dén hiéu
suat trich ly collagen bang phwong phap be mat
dap irng RSM

1,40

Pé timcye tri ciia phuong trinh hdi quy (1) ching téi st
dung phan mém Design expert 10, md hinh da dy doan hiéu
suat trich ly collagen t6i da 1a 92,44 %dat dugc & nong do
acid acetic - 0,474M, ham luong pepsin - 0,494 % va ty s6
L/S1a 55,247ml/g.

Méi quan hé gitta cac yéu t6 dén hiéu sudt trich ly
collagen dugc minh hoa rd hon khi quan sat bé mit dap tng
& hinh 4 - 6. T4c dong duong cia hai yéu t6 ndng do acid
acetic va ty s6 L/S dén hiéu suét trich ly collagen tuong ty
nhu nghién ctru cua Zhang et al (2010) vé trich ly collagen
tlr bong bong c4 trim co bing phuong phip bé mit dap
ung.

Yield (%)

0.75
0.65

B: Pepsin (%)o.4s
035 045 0% 0.65

0.25 0.25
A: Acetic (M)

0.75

Hinh 4. Anh hwong cua no”‘ngrdg” acid acetic va ham luong
pepsin den hiéu suat trich ly collagen




Nghién ciru danh hudng ciia motsé yéu t6 cong nghé dén hiéu sudt trich ly collagen tir da cd tra

Yield (%)

50 %, - .‘\-. J
C: LS (mlig) @ BN
(ml/g) 20\, -

5 055
20" 035 03

A: Acetic (M)

Hinh 5. Anh huéng ciia r{éng a6 acid acetic va ty s6 L/S dén
hiéu suat trich ly collagen

Yield (%)

. 40 "
C: L/S (ml/g) i N s 075

20 T 0.25 035 O o

B: Pepsin (%)

Hinh 6. Anh huéng ciia ham liwong pepsin va 1y 56 L/S dén hidu
suat trich ly collagen

2.3.6Kiém tra sy phu hop ciia mé hinh dy doan véi
thwe nghiém

DPé kiém tra két qua cua mé hinh, ta tién hanh 5 thi
nghiém l3p lai & diéu kién t&i wu: ndng d6 acid acetic 0,47
M, ham lugng pepsin 0,49 % va ty s6 L/S 55 ml/g. Két qua
trinh bay & bang 5 cho thiy sai s6 giira gia tri thyc nghiém
va dy doan nam trong khoang 0,15 % -3,04 %, diéu do6 cho
thdy sy twong quan chit ch& gita két qua thuc nghiém va
mo hinh véi dg tin cay 95 %.

Bang 5. So sanh két qud thire nghiém va mé hinh

Hiéu suit tinh
toan (%)

Hiéu suit thuc

STT Sai s6 (%)

91,74 + 0,84 92,44

90,86 + 0,66 92,44 1,71

89,63 + 0,88 92,44 3,04

“ 92,58 + 0,92 92,44 0,15

“ 93,48 + 0,56 92,44 1,13
3. KET LUAN

Nghién ctru da xac dinh dugc quy luat anh hudng cua ba
yéu té (ndng d6 acid acetic, ham lwong enzyme pepsin va ty
s6 dung méi/ da ca) dén hiéu suit trich ly collagen c¢6 dang
phwong trinh bac 2. Phuong trinh hdi quy c6 d6 tin cay cao,
thé hién & hé s6 twong quan R? bing 0,993 va gi4 tri p nho
hon 0,001. Bing phwong phap bé& mit dap tmg di xac dinh
duoc hi¢u suat trich ly t6i da 1a 92,44% dat dugc & nong do
acid acetic 0,47M; ham luong enzyme pepsin 0,49% va ty
s6 L/S 1a 55ml/g. Cac két qua kiém ching & gia tri toi wu

ciia ba yéu t6 cho thiy muc do twong quan chit ché giita
mo hinh va thyc nghiém.

4. CAM ON

Tac gia xin cam on Truong Pai hoc Lac Héng va Trudng
Dai hoc Bach Khoa Thanh pho Ho Chi Minh da tao dieu
kién vé thoi gian, trang thiét bi thuc nghiém dé tac gia thuc
hién nghién ctru nay.
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