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TOM TAT
Nghién ctru duoc tién hanh véi muc dich t6i vu hoa phan tng thity phan sun khép chan ga véi
xtic tidc enzyme Protamex nhim thu dich axit amin. Cac yéu to anh huéng dén phan tng thiy
phan sun khép chan ga duoc lwa chon dé€ tHi vu: Nhiét do phan tng (°C), pH méi truomg phan
tmg, ti 1é enzyme (%, dua trén co chat), thoi gian phan tng (phut) va ti 1é thé tich méi truong phan
tmg: co chit (mL: g). Phuong trinh hoi quy: H = - 27,6 + 0,81X; - 3,74X, + 48,0X; + 0,303X, +
0,134X; + 0,22X X, - 2,13X,X; - 0,0365X,X, - 0,00865X,X; - 0,88X,X; + 0,0084X,X, + 0,0076X,X; -
1,406X.X, + 0,207X.X; + 0,00902X X5 + 0,0241X2, - 0,481X%, + 68,1X%; + 0,01363X2, + 0,00043X2,
trong d6, H: Hiéu suit thu nhan nito axit amin (%), X;: Nhiét d6 phan tmg (°C), X,: pH méi truong
phén tmg, X;: Ti lé enzyme (%, dua trén co chit), X,: Thoi gian phan (g (phut), X: Ti 1é thé tich
méi truong phan ung: co chiat (mL: g). Nghiém t6i uvu: X, = 28,1079°C; X, = 3,92793; X, =
0,282159%; X, = 63,7841 (phut); X5 = 137,568 (mL: g) v6i hiéu suat thu nhan nito axit amin dat gia
tri cuc dai H,,,, = 87,7969% va ki vong d = 1. Nghiém t6i tru ctia phuong trinh héi quy duwoc kiém
tra bing thuie nghiém véi H,,, = 86,28 + 1,59%. Nghién ciru da timg buéc gép phin ning cao kha
nang tmg dung cia phan tmg thiy phin sun khop chan ga nham thu dich axit amin véi xuc tac
enzyme Protamex.

Tt khoa: Enzyme Protamex, hiéu suat thu nhan nito axit amin, toi wu héa, phan ting thiy phan,

sun khop chan g4.

1. AT VAN BE

Xt Iy va ché bién chat thai ran tir cac phu
pham giét m6 gia stic, gia cam thanh cac san pham
¢6 gia tri nhim nang cao hiéu qua kinh té va giam
luong chat thai ran 1a thir thach 1on va thu hat su
quan tam nghién ctru cta cong déng khoa hoc [1].
Cong nghiép giét mé ga da thai ra moi trudong mot
luong 16m phu phdm htru co: Noi tang, chan, dau. ..
luong phu phidm nay chiém 37% tong khaéi luong
ctia ga giét mé [2]. Cac bién phap xt Iy théng
thuong: Chon, lap, G... tiém 4n cac nguy co xiu
dén méi truong: O nhiém nuéc, khong khi, lay
truyén dich bénh... la ganh nang cta viéc xt ly
moi truong. Hién nay, sun khép chan ga duoc sit
dung lam thirc dn chin nudi, phan bon hitu co, san
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xuat hoa chat & cac nudc phat trién. Vi co gia tri
dinh dudng cao nén sun khop chan ga duoc su
dung lam thuc phdm cho con ngudi véi so lugng
nhé tai chau A [1]. Collagen co hoat tinh sinh hoc
cao: X6a nép nhian trén da, lam muot da, chéng lao
hoa, va nang cao stic khde xuwong khop duge phat
hién trong sun khép chan ga [3, 4]. Tuy nhién,
collagen khong thé tiéu hoa va hap thu hoan toan
trong hé théng tiéu hoa ctia con nguéi, phan con
sot lai c6 thé sé bi phan hiy va hinh thanh déc to:
Amoniac, phenol, benzpyrol,... trong khi dé cac
axit amin co6 thé duoc hip thu hoan toan [5].

Thiy phan sun khép chin ga nhim thu dich
axit amin (hodc peptide) véi xtic tic enzyme [6-8]
va axit hiu co [9-12] la mot gidi phap thay thé
nhim khic phuc nhimg nhuoc diém néu trén.
Hién tai, cac nghién ctru nay chi dirng lai & khao
sat c4c yéu to anh hudong dén phan tng thiy phin
sun khop chan ga véi xic tic enzyme hodc axit
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hiru co, mién t6i wu ctia phan tmg thiy phan cing
diéu kién tdi vu cta cac yéu t6 anh hudng chua
dugc xac dinh. Do dod, kha ning tng dung cfia cac
nghién ctu nay voi quy mé san xudt 16m co thé bi
han ché. Trong nghién ctru nay, phuong phap bé
mat dap tng ciu tric cé tam duoc sit dung dé toi
uu hoa cac yéu t6 anh hudng dén phan tmg thuy
phian sun khop chin ga véi xac tac enzyme
Protamex voi ham muc tiéu la dich axit amin.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Sun khép chén ga

Sun khép chan ga déng lanh (1 kg/1 block)
duoc cung cap baoi Cong ty TNHH Thuong mai va
Dich vu Hoang Phat - Pa Nang. Qua trinh chuin
bi sun khop chan ga cho nghién ctru duoc tién
hanh dua trén trén cac phuong phap Ponkham va
cs (2011) [11], Potti va ¢s (2017) [12], Cordeiro va
cs (2019) [9], Hammon va cs (2019) [10], Pap va
cs (2022) [13].

2.2. Chat xuc tac va hoa chat

Enzyme Protamex duoc cung cip béi Cong ty
TNHH Xuat nhap khiu Vat tu khoa hoc Quéc té
STECH International. Cac hoa chit dung dé
nghién ciru c6 do tinh khiét cao.

2.3. Phirong phap nghién ciru

2.3.1. Qud trinh thuiy phéan sun khop chin ga

Phan tng thay phan sun khép chan ga duoc
tién hanh dua trén nghién citu cta Bezerra va cs
(2019) [8], Pap va cs (2022) [13].

2.3.2. Xay dung mo hinh toan hoc va ma tran
thue nghiém

Cac yéu t6 anh huéng chinh dén phan tng
thay phéan sun khop chéan ga duoc chon dé toi wu:
Nhiét do phan tmg (C), pH méi truong phan tng,
ti 1& enzyme (%, dua trén co chdt), thoi gian phan
tng (phtt) va ti 1& thé tich méi truonmg phan (mg:
co chat (v: w). Mirc, khoang bién thién clia cac yéu
t6 anh huéng duogc trinh bay ¢ bang 1.

Bang 1. Mitc, khodng bién thién clia cic yéu t6 dnh hudng

o Khoang bién thién
Céac yéu to anh huong
Mikc dudi | Mirc co sé | Murc trén
Nhiét do phan tmg (C, X,) 35 40 45
pH méi truomg phan img (X)) 3 4 5
Ti lé enzyme (%, dira trén co chat, X,) 0,42 0,52 0,62
Thai gian phan img (phat, X,) 30 40 50
Ti 1é thé tich méi truomg phan tng: co chat (v: w, X) 70 90 110

Phuong trinh héi quy cap 2 [14] ¢6 dang;

H =b, + bX, + b.X, + bX; + b X, + b.X; +
bpXiX, + bpXX; + b XXy + bpX X5 + bypX X, +
by XoX, + bpsXoXs + by XX, + byXoXy + bygX,Xs +
b11X21 + b22X22 * b33X23 T b44X24 + b55X25

Trong d6: H: Hiéu suat thu nhan nito axit amin
(%), X;: Nhiét dé phan (ng (°C), X,: pH méi truong
phan tng; X;: Ti 1é enzyme (%, dya trén co chat),

X,: Thoi gian phan tng (phut), X.: Ti 1é thé tich
moéi truong phan tmg: co chit (viw). Phin mém
Minitab (Version 18, Minitab Inc., Pennsylvania
State, USA) duoc st dung dé xay dung ma tran thi
nghiém voi phuong phap bé mat dap tmg theo
phuong 4n ciu tric c6 tam. Ma tran thi nghiém
duoc trinh bay & bang 2.

Bang 2. Ma tran thi nghiém

STT X, (O X, X, () X, (phut) X, (mL: g)
1 35 3 0,42 30 70
2 45 3 0,42 30 70
3 35 5 0,42 30 70
4 45 5 0,42 30 70
5 35 5 0,62 30 70
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6 45 3 0,62 30 70
fi 35 5 0,62 30 70
8 45 5 0,62 30 70
9 35 3 0,42 o0 70
10 45 3 0,42 o0 70
11 35 5 0,42 o0 70
12 45 5 0,42 o0 70
13 35 3 0,62 o0 70
14 45 3 0,62 o0 70
15 35 5 0,62 o0 70
16 45 5 0,62 o0 70
17 35 3 0,42 30 110
18 45 3 0,42 30 110
19 35 5 0,42 30 110
20 45 5 0,42 30 110
21 35 3 0,62 30 110
22 45 3 0,62 30 110
23 35 5 0,62 30 110
24 45 5 0,62 30 110
25 35 3 0,42 o0 110
26 45 3 0,42 o0 110
27 35 5 0,42 o0 110
28 45 5 0,42 o0 110
29 35 3 0,62 o0 110
30 45 3 0,62 o0 110
31 35 5 0,62 o0 110
32 45 5 0,62 o0 110
33 28,108 4 0,52 40 90
34 01,892 4 0,52 40 90
35 40 1,621 0,52 40 90
36 40 6,378 0,52 40 90
37 40 4 0,283 40 90
38 40 4 0,757 40 90
39 40 4 0,52 16,216 90
40 40 4 0,52 63,784 90
41 40 4 0,52 40 42,432
42 40 4 0,52 40 137,568
43 40 4 0,52 40 90
4 40 4 0,52 40 90
45 40 4 0,52 40 90
46 40 4 0,52 40 90
47 40 4 0,52 40 90
48 40 4 0,52 40 90
49 40 4 0,52 40 90
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50 40 4 0,52 40 90
ol 40 4 0,52 40 90
52 40 4 0,52 40 90

Ghi chu: STT: 5o thir ti
2.3.3. Cdc phurong phap phan tich
- Xde dinh hiéu sudt thu nhan nito axit amin

Nito axit amin ca san phdm thé duoc xac
dinh biang phuong phap ctia Pope va Stevens
(1939) [15]. Hiéu suit thu nhan nito axit amin
duoc tinh theo cong thiic,

Hy_,, = 2X=28 % 100%

N-aa y
Mo

Trong do: My, Luong nito axit amin cé trong
san pham thé thu duoc sau phan tmg thiy phan
(g), M,.: Luong nito protein c6 trong sun khop
chan ga (g), Hy,.: Hiéu suit thu nhin nito axit
amin (%).

- Phan tich, dinh gid phuong trinh hoi quy va
t61 i hoa theo phuong dn cau triic co tam

Su tuong thich ctia phuong trinh héi quy déi
voi thuc nghiém, y nghia ctia hé s6 b, mitc d6 anh
huong cia timg yéu t6 va su tuong tac giita cac
yéu to dén hiéu suat thu nhan nito axit amin duoc
danh gia qua hé s6 R% kiém dinh Student, kiém
dinh Fisher [14, 16, 17].

3. KET QUA NGHIEN CUU VA THAO LUAN

Cac thi nghiém duoc tién hanh theo ma tran
thuc nghiém & bang 2, mébi thi nghiém cho tirng
diéu kién phan tng thily phan duoc lap lai 2 lan.
Két qua thi nghiém dwoc trinh bay & bang 3, theo
do, gia tri lon nhat cta hiéu sudt thu nhan nito axit
amin co6 thé dat dugc vao khoang 58% tuong ting
voi thi nghiém 25 va thi nghiém 28.

Béng 3. Két qua thi nghiém

STT H, (%) H, (%) STT H, () H, (%)
1 17,684 17,649 27 44,088 44,266
2 35,157 32,292 28 46,502 97,895
3 22,017 23,579 29 44,177 43,825
4 27,888 39,789 30 43,738 36,979
o 20,673 23,485 31 41,601 44,266
6 30,763 33,963 32 39,686 43,912
i 26,079 30,763 33 24,582 24,681
8 22,061 20,427 34 37,971 26,316
9 25,003 25,003 35 13,316 11,323
10 29,415 30,763 36 28,252 36,145
11 27,723 25,103 37 28,421 26,526
12 24,903 33,827 38 30,195 30,195
13 19,120 21,973 39 37,819 32,211
14 19,044 17,579 40 28,650 32,082
15 22,150 29,592 41 13,426 15,125
16 25,003 22,105 42 43,443 31,795
17 41,684 39,290 43 24,632 24,632
18 36,686 29,926 44 32,211 32,211
19 30,166 32,356 45 32,146 32,146
20 45,948 50,644 46 24,632 24,632
21 37,351 39,290 47 32,211 32,211
22 36,979 39,686 48 32,146 32,146
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23 39,368 34,876 49 24,632 24,632
24 20,543 41,684 20 32,211 32,211
25 51,049 27,049 ol 32,146 32,146
26 36,759 39,134 22 24,632 24,632

Ghi chu: STT: 50 thir tr

Phuong trinh héi quy cap 2 duoc xay dung boi
phan mém Minitab (Version 18):

H = — 27,6 + 0,81X, — 3,74X, + 48,0%; + 0,303X,
+ 0,134X; + 0,220X.X, - 2,13X,X; -0,0365X X, -
0,00865X,X; — 0,88X.X, + 0,0084X.X, + 0,0076X,X; -
1,406X.X, + 0,207X,X, + 0,00902X X, + 0,0241%X, —
0,481X2, + 68, 1XZ, + 0,01363X2, + 0,00043X2,

Co 67,90% két qua thi nghiém duoc mé ta boi
phuong trinh héi quy cap 2 tuong ting voi gia tri R?

= 0,6790. Két qua nay c6 thé chap nhan dugc khi
so luong yéu té anh huong dugc ding dé toi wu
hoa kha 16m (5 yéu to). Kiém dinh Student va kiém
dinh Fisher sit dung gi4 tri P dé danh gia vy nghia
ctia hé s6 b trong phuong trinh hédi quy, mac do
anh huong cla timg yéu t6 va su tuong tac cla
timg véu té dén hiéu suit thu nhan nito axit amin
[14, 16, 17].

Bang 4. Két qua kiém dinh Student va kiém dinh Fisher

Hée s6 b GiatriT GiatriF Giatri P
Phuong trinh héi quy b, 22,63 0,000
8,78 0,000
X, b, 2,07 4,29 0,042
X, b, 2,76 7,62 0,007
X b, -1,19 1,41 0,238
p, ¥ b, 0,73 0,54 0,466
X b, 11,43 130,56 0,000
XX, b 1,48 2,20 0,275
XX, by -1,44 2,08 0,382
XX, b 2,47 6,08 0,217
XX bz 1,17 1,37 0,015
XX, by 0,12 0,01 0,756
KoKy b., 0,11 0,01 0,142
XX s 0,21 0,04 0,153
XX, b -1,90 3,61 0,016
X:X; b 0,56 0,31 0,246
XX b 2,44 5,93 0,905
X by, 1,10 1,21 0,910
X2, b, -0,88 0,77 0,837
X, b., 1,24 1,55 0,061
*, b 2,49 6,20 0,577
. bes 0,31 0,10 0,017

Véi mure do tin cay 95%, phuong trinh héi quy
cap 2 co sir twong thich kha cao déi voi thuce
nghiém khi P = 0,000 < 0,05. Cac yéu t6 co anh
huéng dang ké dén hiéu suit thu nhan nito axit
amin: Nhiét d6 phan tmg, pH méi truong phan tmg

va ti lé thé tich méi truong phan tmg: co chat khi P
lan luot 1a 0,042; 0,007; 0,000 < 0,05. Piéu nay
twong tmg voi ly thuyét phan mg héa sinh xuc tac
bai enzyme ciia Lé Ngoc T va cs (2002) [18]. Cac
yéu to co anh hudéng thip dén hiéu suat thu nhan
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nito axit amin: ti 1é enzyme (P = 0,238 > 0,05) va
thoi gian phan tmg (P = 0,466 > 0,05). Pai vai quy
mo san xudt pilot va san xuat lém, cac yéu té anh
hudng: Nhiét d6 phan tmg, pH moi truomg phan
tng va ti lé thé tich moi truong phan (ng: co chat
khi thay ddi dé dat duoc hiéu suat thu nhan nito
axit amin cuc dai sé c6 chi phi thiap hon so véi su
thay déi ctia ti 1é enzyme va thoi gian phan ing.
Do d6, phuong trinh héi quy cap 2 xay dung dugc
c6 muirc do tmg dung cao trong thuc té san xuat.
Hiéu suit thu nhan nito axit amin chiu anh huéng
lon cta su tuong tac gira cac cap yéu to: Nhiét do
phan tmg va ti Ié thé tich méi truong phan tmg: co
chat (P = 0,015 < 0,05), ti 1é enzyme va thoi gian
phan tmg (P = 0,016 < 0,05). Tir két qua phan tich
nay, hai yéu t6 anh huéng cung thay déi gia tri
déng thoi dé dat duoc hiéu suit thu nhan nito axit
amin cuc dai la cac cap yéu to: Nhiét do phan tng
va ti 1é thé tich méi truong phan tng: co chat va ti
1& enzyme va thoi gian phan tmg. Céap yéu to thoi
gian phan tmg va ti l¢ thé tich méi truong phan
ting: co chat (P = 0,905 > 0,05) khong nén xem xét
dé thay d6i dong thoi nham tim gia tri cuc dai cia
hiéu suat thu nhan nito axit amin. Tuong tac bac 2
cta ti Ié thé tich moi truong phan tng: co chat co
anh hudng lon dén hiéu sudt thu nhan nito axit
amin khi P = 0,017 < 0,05. Phac dé duong vién 2D
va phac do bé mat 3D cho phép danh gia tuong tac
gita cac yéu té anh hudng dén hiéu suat thu nhian
nito axit amin va du doan duoc hiéu suit thu nhan
nito axit amin. Hiéu suat thu nhan nito axit amin >
40% khi nhiét do phan (ng: 48 - 55°C va pH: 5-6,5
(Hinh 1). Tuy nhién, trong khoang bién thién duoc
khao sat hiéu suat thu nhan nito axit amin khong
hoi tu do rat kho x4c dinh gia tri cia nhiét d6 phan
tmg va pH dé H dat gia tri cuc dai. Hiéu suit thu
nhén nito axit amin > 45% khi nhiét d6 phan ung:
48 — 55°C va ti 1é enzyme: 0,28 — 0,33% (Hinh 2).
Maic dua H héi tu nhung do 1a gia tri cuc tiéu, do dé
tuong tac gitra nhiét do phan tng va ti 1é enzyme
c6 anh hudng nghich déi véi hiéu suat thu nhan
nito axit amin. Hiéu suat thu nhan nite axit amin >
50% khi nhiét d6 phan umg: 50 — 55°C va thoi gian
phan tmg: 15 - 20 phat (Hinh 3). Tuong tur véi anh
huong cua X,, X, d6i voi H, hiéu suat thu nhan nito
axit amin hoi tu tai gia tri cuc tiéu. Hiéu sudt thu
nhan nito axit amin > 50% khi nhiét d6 phan ang:

25 - 33°C va ti lé thé tich méi truong phan tmg:co
chat: 131 - 135 (mL:g) (Hinh 4). H c6 thé ting khi
tang nhiét do phan (g va ti 1é thé tich méi trueong
phan tng: co chat, diéu nay phu hop voi ly thuyét
phan tmg hoa sinh xtic tac bdi enzyme [18].

X2
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Hinh 1. Anh huéng ctia X, (C) va X, d6ivoi H (%)
khi X, = 0,52%; X, = 80 (phit) va X, = 90 (mL: g)

W ®

X3 (%)

© &
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Hinh 2. Anh huéng ctia X, (°C) va X, (%) déivoi H
(%) khi X, = 4; X, = 80 (phat) va X, = 90 (mL: g)
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Hinh 3. Anh hudng ctia X, (°C) va X, (phit) déi véi
H (%) khiX, = 4; X, = 0,52% va X; = 90 (mL: g)
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Hinh 4. Anh hudng ctia X, (C) va X, (mL: g) d6i
voi H (%) khi X, = 4; X, = 0,52% va X, = 40 (phuit)

Hiéu sudt thu nhan nito axit amin > 35% khi
pH: 3,8 — 6,5 va ti 1&é enzyme: 0,28 — 0,35% (Hinh 5).
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Gia tri caa H khong hoi tu voi anh hudng ctia X, va
X,, do do, rat kho dé xac dinh dugc gia tri cuc dai
ctia hiéu suit thu nhan nito axit amin véi anh
hudng cta cap yéu t6 pH va ti 1é enzyme.

X3 (%)

HeR) e

Hinh 5. Anh hudmg ctia X, va X, (%) déi véi H (%)
khiX, = 40°C; X, = 40 (phut) va X; =90 (mL: g)

Hiéu suat thu nhin nito axit amin > 40% khi
pH: 4,8 — 6,5 va thoi gian phan (ng: 63 — 65 phut
(Hinh 6). Duéi anh hudng cta ciap yéu t6 pH va
thoi gian phan tmg, hiéu suit thu nhan nito axit
amin khong héi tu do dé rat kho xac dinh mién
cuc dai ctia hiéu sudt thu nhén nito axit amin.

]

»

ia
-
3

Hx)

X4 (phitty
4 x

4 x
b

Hinh 6. Anh hudng ctia X, va X, (phuat) d6i voi H
(%) khiX, = 40°C; X, = 0,52% va X; = 90 (mL: g)

m -

]

H%
n

12

£ & a a = § 1

00
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¥ ‘ X2

Hinh 7. Anh hudng ctia X, va X; (mL: g) déi voi H
(%) khi X, =40°C; X, = 0,52% va X, = 40 (phuit)
Hiéu sudt thu nhin nito axit amin > 50% khi
pH: 5,2 — 6,5 va ti lé thé tich méi treong phan
ung:co chat: 134 — 135 (mL: g) (Hinh 7). Tir phac
dd bé mat 3D, H tang khi ting ti 1é thé tich moi
truong phan tung: co chat, anh hudng cia pH

khong thay déi dwoc gia tri ctia hiéu suat thu nhan
nito axit amin.

Hiéu suat thu nhan nito axit amin > 50% khi ti
lé enzyme: 0,28 — 0,32% va thoi gian phan tmg: 62 —
65 phut (Hinh 8). Mac du P ctia XX, 14 0,016 < 0,05
(Bang 4), tuy nhién, mién hoi tu cia H dén gia tri
cuc tiéu va hiéu suit thu nhan nito axit amin dat
gia tri 16n nhat tai bién. Do dé, y nghia thuc té khi
thay déi dong thoi cap yéu t6 ti 1é enzyme va thoi
gian phan ung dé€ cé duogc gia tri cuc dai cia H bi
han ché.

3 "oy

X (pht)

as
(1} X3 (%) L.
X3 (%)

Hinh 8. Anh huéng ctia X, (%) va X, (phut) ddi véi
H %) khiX, =40°C; X, =4 va X; = 90 (mL: g)

Hiéu suat thu nhan nito axit amin > 50% khi ti
1é enzyme: 0,67 — 0,8% va ti 1é thé tich moéi truong
phéan tmg: co chat: 132 — 135 (mL: g) (Hinh 9).
Tuong tu voi hinh 7, hiéu sudt thu nhan nito axit
amin chiu anh hudéng cta ti 1é thé tich moéi truong
phan tmg: co chat, su thay déi cta ti 16 enzyme hau
nhu khong anh hudng dén H.

)

S (mig)
¥ & 3 B 4 E

100
o XS (mlg)

ok
. X3
X3 (%)

Hinh 9. Anh hudng ctia X, (%) va X, (mL: g) d6i voi
H %) khi X, =40°C; X, = 4 va X, = 40 (phut)
Hiéu suat thu nhan nito axit amin > 60% khi

thoi gian phan tmg: 55 — 65 phit va ti 1é thé tich

mdi treong phan ung: co chat: 125 — 140 (mL:g)

(Hinh 10). Ti 1é thé tich méi truong phan (ng: co

chat chiém uu thé trong tiong tac cta XX, doi voi

H, do d6 anh hudng ctia cip yéu to: thoi gian phan

tng va ti lé thé tich méi truong phan tng: co chat

dén H rat thap.
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Hinh 10. Anh huéng ctia X, (phut) va X, (mL: g)

deivoi H (%) khiX, =40°C; X, = 4 va X, = 0,52%
Phac do duong vién 2D va bé mat 3D cho
thay, hiéu suit thu nhan nito axit amin c6 thé lon
hon 60% va két qua phan tich tuong thich voi kiém
dinh Student va kiém dinh Fisher. Pong thoi
chiing ciing cho thiy, hiéu suit thu nhan nito axit
amin khong thé dat gia tri cuc dai voi su thay ddi
ctia mot cap yéu to anh huéng. Nghiém téi uu cia
phuong trinh héi quy: X, = 28,1079°C; X, = 3,92793;
X, = 0,282159%; X, = 63,7841 (phat); X, = 137,568
(mL: g) véi hiéu suat thu nhan nito axit amin dat
gia tri cuc dai H,,, = 87,7969% & ki vong d = 1
(Hinh 11). Dua trén hinh 11, hiéu suat thu nhan
nito axit amin sé tang khi nhiét d6 phan img (X))

Optimal X100 X2
518921 63784
1000 oy (28.1079 (3.9279
Predict  Low 281079 16216
H (%)
Maximum
y « B7.7969
d = 1.0000

va ti lé enzyme (X,) gidm, tuy nhién, theo ly thuyét
phan tmg hoa sinh xtc tic bdi enzyme cta Lé
Ngoc Tt va cs (2002) [18], hiéu suit thu nhan san
phim sé giam khi gidm nhiét d6 phan tng va nong
do enzyme. Ciing theo hinh 11, hiéu suét thu nhan
nito axit amin ting khi tang thoi gian phan (ng va
ti 1é thé tich méi truomg phan tng: co chit. Tuy
nhién, tai gia tri X, = 63,7841 (phut), phan tng
thiy phan da dat duoc trang thai can bing, viéc
tang thoi gian phan tng khong cé y nghia va
khéng c6 loi cho quy mé san xuat pilot va quy mo
san xuat lon. Xét vé ti lé thé tich moéi truong phan
tmg: co chat, thé tich méi truomg phéan img tang sé
kéo theo thé tich thiét bi phan tmg tang va qua
trinh c6 dac tach nuoc sé can thiét nham giam chi
phi cho qua trinh van chuyén, bdo quan va tng
dung san phim thiy phan cho cac muc dich tiép
theo. Do d0, dua trén cac phan tich néu trén, cac
gia tri toi uru cia cac yéu t6 anh hudng dat duoc &
nghién ctru nay dap ng dugc mong doi khi hiéu
sudt thu nhan nito axit amin dat 87,7969% voi ki
vong d =1.

X3 (%) X4 (phut XS (mLyg
0.7578 63.7841 137.5683
0.2822] 163.7841 [137.5683)
0.2822 16.2159 424317

Hinh 11. Nghiém t3i rru ctia phurong trinh héi quy va gia tri cuc dai cia hiéu suit thu nhan nito axit amin

Hiéu suat thu nhan nito axit amin thuc té dat
gid tri cuc dai H,,,. = 86,279 + 1,589% & diéu kién
phan tmg thiy phan t6i tu. C6 su sai khac gitra hiéu
suat thu nhan nito axit amin tinh bang phuong trinh
héi quy so voi thue nghiém vi sai s6 trong qua trinh
thi nghiém va tinh toan két qua thi nghiém.

4. KET LUAN

Trong nghién cttu nay, da xac dinh dugc hiéu
sudt thu nhan nito axit amin dat gia tri cuc dai H,,.
= 86,279 + 1,589% khi nhiét dé phan tng 28,11°C;
pH mai truong phan tng 3,93; ti 1é enzyme 0,28%;
thoi gian phan tng 63,78 phut; ti ¢ thé tich méi
trurong phan tng: co chat 137,57 (mL: g). Nghién

ctru da nang cao kha nang ung dung cta phan tng
thuy phén sun khop chin ga véi xuc tac enzyme
Protamex nhim thu dich axit amin khi mién t6i vu
da duge xac dinh. Dua trén két qua nghién ciiu,
quy mé pilot sé dugc tién hanh nham kiém tra lai
tinh ing dung cta nghién ctru & quy mo san xuat
lon.

TAI LIEU THAM KHAO

1. Meeker, D. L. (2006). Essential Rendering -
All about the Animal By-products Industry.
National Renderers Association, Virginia.

2. Mangino, E. (2019). AS/Canada projects
slightly slower growth in Canadian chicken meat

48 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2023



KHOA HOC CONG NGHE

production for 2020. GAIN Report Number:
CA19029 (8/29/2019) - USDA America.

3. Nakano, T, Sim, J. S. (1995). A study of the
chemical composition of the proximal tibial
articular cartilage and growth plate of broiler
chickens. Poultry science, 74(3): 538-550.

4, Luo, X. M., Fosmire, G. ].; Leach Jr, R. M.
(2002). Chicken keel cartilage as a source of
chondroitin sulfate. Poultry Science, 81(7): 1086-
1089.

5. Thureen, P. J. (2012). Neonatal nutrition
and metabolism. Cambridge University Press,
Cambridge, UK.

6. Bui, V. C., Nguyen, T. K. Chi, Bui, X. D.
(2020). Screening of factors influencing the
hydrolysis reaction of chicken leg cartilage with
Protamex enzyme as a catalyst. The Jowrnal of
Agriculture Development 19(4): 73-79.

7. Bui, C. V., Nguyen, M. N. T., Nguyen, Q. V.,
Bui, D. X, Pham, M. T. (2019). Study on
hydrolysis reaction of chicken -cartilage using
Flavourzyme. UED Journal of Social Sciences,
Humanities, Education, 9(4): 1-6.

8. Bezerra, T. K. A, de Lacerda, J. T. J. G.,
Salu, B. R., Oliva, M. L. V., Juliano, M. A., Pacheco,
M. T. B., Madruga, M. S. (2019). Identification of
angiotensin I-converting enzyme-inhibitory and
anticoagulant peptides from enzymatic
hydrolysates of chicken combs and wattles.
Journal of medicinal food 22(12): 1294-1300.

9. Cordeiro, A. R. R. d. A,, BEZERRA, T. K. A,
QUEIROZ, A. L. M. d; GALVAO, M. d. S,
CAVALCANTI, M. T., PACHECO, M. T. B,
Madruga, M. S. (2019). Collagen production from
chicken keel bone using acid and enzymatic
treatment at a temperature of 30°C. Food Science
Technology , 40: 491-497.

10. Hammon, K. A., Amanda Dahl BS, CCRA,
Guttman, N., Fong, M. (2019). Novel hydrolyzed
chicken sternal cartilage extract improves facial
epidermis and connective tissue in healthy adult

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 4/2023

females: a randomized, double-blind, placebo-
controlled trial. Alfernative therapies in health
medicine, 25(5): 12-29.

11. Ponkham, W., Limroongreungrat, K,
Sangnark, A. (2011). Extraction of collagen from
hen eggshell membrane by using organic acids.
Thai Journal of Agricultural Science, 44(44): 354
360.

12. Potti, R. B., Fahad, M. (2017). Extraction
and characterization of collagen from broiler
chicken feet (Gallus gallus domesticus) -

Biomolecules from poultry waste. Journal of Pure
and Applied Microbiology, 11: 315-322.

13. Pap, N., Mikinen, S., Moilanen, U.,
Vahvaselki, M., Maunuksela, J., Kymailidinen,
M., Pihlanto, A. (2022). Optimization of
valorization of chicken MDCM to produce
soluble protein and collagen peptides. Applied
Sciences, 12(3): 1327.

14. Montgomery, D. C., Runger, G. C. (2010).
Applied statistics and probability for engineers.
John Wiley & Sons, Hoboken, New Jersey, USA.

15. Pope, C. G., Stevens, M. Fr. (1939). The
determination of amino-nitrogen using a copper
method. Biochemical Journal, 33(7): 1070.

16. Chen, J., Liu, D., Shi, B., Wang, H., Cheng,
Y., Zhang, W. (2013). Optimization of hydrolysis
conditions for the production of glucomanno-
oligosaccharides from konjac using p-mannanase
by response surface methodology. Carbohydrate
polymers, 93(1): 81-88.

17. Kumar, M, Jain, A. K., Ghosh, M., Ganguli,
A. (2012). Statistical optimization of physical
parameters for enhanced bacteriocin production
by L. casei Biotechnology and bioprocess
engineering, 17(3): 606-616.

18. Lé Ngoc Tu, Lé Van Chi, Pang Thi Thu,
Pham Quéc Thang, Nguyén Thi Thinh, Bui Duc
Hoi, Liu Duén, 1Lé Doan Dién (2002). Hoa sinh
cong neghiép. Nha xuit ban Khoa hoc va Ky thuat,
Ha Noi.

49



KHOA HOC CONG NGHE

OPTIMIZATION OF HYDROLYSIS REACTION OF CHICKEN CARTILAGE BY PROTAMEX ENZYME
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Summary

The purpose of this article was to optimize the significant factors affecting the hydrolysis reaction
of chicken cartilage by Protamex enzyme as a catalyst to obtain the amino acid solution. The
significantly selected factors for optimization with the response surface methodology were
reaction temperature ("C), pH, ratio of enzyme (%, based on the substrate), reaction time (min),
and ratio of reaction volume to the substrate (mL: g). The regression function based on the
experimental results was built by Minitab software (Version 18): H = — 27.6 + 0.81X, - 3.74X, +
48.00X; + 0.303X, + 0.134X; + 0.220X,X, —2.13X,X; - 0.0365X,X, — 0.00865X,X; — 0.88X.X; +
0.0084X,X, + 0.0076X,X; — 1.406X,X, + 0.207X,X; + 0.00902X,X; + 0.0241X?, — 0.481X2%, + 68.1X%
+0.01363X2, + 0.00043X?%, where: H is the efficiency of obtained amino acid (%), X; is reaction
temperature ("C), X, is pH, X; is the ratio of the enzyme (%, based on the substrate), X, is reaction
time (min), and X, is the ratio of reaction volume to the substrate (mL: g). The optimal solutions
of the regression function were X, = 28.1079°C, X, = 3.92793, X; = 0.282159%, X, = 63.7841 (min),
and X; = 137.568 (mL: g) which gave the maximal value of obtained amino acid efficiency: H,,,, =
87.7969% with d = 1. The experimental result at the optimal condition gave the maximal value of
obtained amino acid efficiency: H,, = 86.279 + 1.589%. This research has increased the
application ability of the hydrolysis reaction of chicken cartilage using the Protamex enzyme as a
catalyst.

Keywords: Protamex enzyme, efficiency of obtained amino acid, optimization, hydrolysis
reaction, chicken cartilage.
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