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TOM TAT

Nghién citu duoc tién hanh véi muc dich t6i wvu héa phan tmg thiy phan sun khop chan ga voi
Xuc tac enzyme Protamex nham thu dich axit amin. Cac yéu t6 anh huéng dén phan tng thiy
phan sun khép chan ga duoc lua chon dé toi wu: Nhiét do phan tng (°C), pH moi truong phan
ung, ti 1é enzyme (%, dua trén co chat), thoi gian phan tng (phut) va ti 1é thé tich moi treong phan
ung: co chat (mL: g). Phuong trinh héi 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, + 0,207XX; + 0,00902X,X; + 0,0241X2, - 0,481X2, + 68,1X% + 0,01363X?, + 0,00043X7%,
trong d6, H: Hiéu suat thu nhan nito axit amin (%), X;: Nhiét d6 phan tmg (°C), X,: pH méi truong
phan tmg, X;: Ti 1é enzyme (%, dua trén co chat), X,: Thoi gian phan tng (phut), Xs: Ti le thé tich
moi truong phan tng: co chat (mL: g). Nghiém tdi wu: X; = 28,1079°C; X, = 3,92793; X; =
0,282159%; X, = 63,7841 (phut); X; = 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 wru ctia phuong trinh héi quy duoc kiém
tra bang thuc nghiém voi H,,,, = 86,28 + 1,59%. Nghién ctru da ting buéc gép phan nang cao kha
nang tng dung ctia phan tmg thity phan sun khép chan ga nhiam thu dich axit amin véi xtc tac
enzyme Protamex.

Tit khéa: Enzyme Protamex, hiéu sudt thu nhan nifo axit amin, 01 vu hoa, phan ng thiy phan,

sun khop chéan ga.

1. BAT VAN BE

Xtr ly va ché bién chat thai ran tir cac phu
phdm giét mé gia suc, gia cAm thanh c4c san phdm
c6 gia tri nhdm nang cao hiéu qua kinh té va giam
luong chat thai ran 1a thir thach 16n va thu hat sy
quan tam nghién cttu ctia cong dong khoa hoc [1].
Cong nghiép giét mé ga da thai ra moi treong mot
lwong 16n phu pham hitu co: Noi tang, chan, dau...
luong phu phidm nay chiém 37% téng khoi luong
ctia ga giét mé [2]. Cac bién phap xt ly thong
thuong: Chon, ldp, 1... tiém 4n cac nguy co xau
dén moi truong: O nhiém nuwéc, khong khi, lay
truyén dich bénh... 1a ganh ning cla viéc xt ly
moi truong. Hién nay, sun khop chan ga duoc st
dung lam thtc dn chan nuoéi, phan bén hitu co, san
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xuat hoa chat & cac nuodc phat trién. Vi co gia tri
dinh dudng cao nén sun khop chin ga duoc st
dung 1am thuc phdm cho con nguoi véi s6 luong
nho tai chau A [1]. Collagen c6 hoat tinh sinh hoc
cao: X6a nép nhan trén da, lam muot da, chong lao
hoa, va nang cao stc khoe xuong khop duoc phat
hién trong sun khop chan ga [3, 4]. Tuy nhién,
collagen khong thé tieu hoa va hap thu hoan toan
trong hé thong tiéu hoa cta con nguoi, phan con
sot lai co thé sé bi phan hay va hinh thanh doc t6:
Amoniac, phenol, benzpyrol,... trong khi dé cac
axit amin c6 thé dugc hap thu hoan toan [5].

Thily phan sun khép chan ga nham thu dich
axit amin (hodc peptide) véi xuc tac enzyme [6-8]
va axit httu co [9-12] 1a mot gidi phap thay thé
nham khac phuc nhitng nhuoc diém néu trén.
Hién tai, cAc nghién ctu nay chi diung lai & khao
séat cac yéu t6 anh huong dén phan tng thay phan
sun khop chan ga véi xtc tic enzyme hodc axit
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hitu co, mién t6i wru ctia phan tmg thay phan cting
diéu kién t6i vu ctia cac yéu t6 anh huéng chua
duoc xac dinh. Do @6, kha niang tmg dung cta cac
nghién ctru ndy véi quy moé san xuat 16n cé thé bi
han ché. Trong nghién cttu nay, phuwong phap bé
mit dap tng cau tric cé tam duoc st dung dé toi
uu hoa cac yéu t6 anh huong dén phan tng thay
phan sun Kkhép chan ga véi xuc tac enzyme
Protamex v6i ham muc tiéu la dich axit amin.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Sun khép chéan ga

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

2.2. Chat xuc tac va héa chat

Enzyme Protamex duogc cung cap boi Cong ty
TNHH Xuat nhap khiu Vat tu khoa hoc Quéc té
STECH International. Cic héa chat dung dé
nghién ctru c6 do tinh khiét cao.

2.3. Phuweong phap nghién ciru

2.3.1 Qua trinh thiy phan sun khop chin g4

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

2.3.2 Xay dung mo hinh toan hoc va ma trin
thue nghiém

Céac yéu t6 anh huong chinh dén phan tng
thtly phan sun khép chan ga duoc chon dé toi vu:
Nhiét @6 phan tng (C), pH moi truong phan tng,
ti 1é enzyme (%, dua trén co chat), thoi gian phan
ung (phut) va ti 1é thé tich moéi truong phan tng:
co chat (v: w). Mtc, khoang bién thién cta cac yéu
t6 anh hudng duoc trinh bay & bang 1.

Bang 1. Mirc, khoang bién thién clia cac yéu t6 anh huéng

o Khoang bién thién
Cac yéu to anh huong
Murc dudi | Miec co s | Miuc trén
Nhiét d6 phan tng (°C, X)) 35 40 45
pH méi truong phan tng (X,) 3 4 5
Tile enzyme (%, dua trén co chat, X.) 0,42 0,52 0,62
Thoi gian phan tmg (phut, X,) 30 40 50
Ti lé thé tich moi truong phan tng: co chat (v: w, Xy) 70 90 110

Phuong trinh héi quy cap 2 [14] c6 dang:

H = b, + bX; + bX, + bXy + b X, + bX; +
b XX, + bpXiXs + by XX, + bisXiXs + bypXoXs +
b XoX, + bpsXoXs + by XX, + bysXoXs + bysX,Xs +
b11X21 + b22X22 + b33X23 + b44X24 + b55X25

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

X,: Thoi gian phan tng (phut), X.: Ti le thé tich
moi truong phan tng: co chat (viw). Phan mém
Minitab (Version 18, Minitab Inc., Pennsylvania
State, USA) duoc stt dung dé xay dung ma tran thi
nghiém voi phuong phap bé mat dap tng theo
phuong an ciu tric c6 tAm. Ma tran thi nghiém

duoc trinh bay & bang 2.

Béang 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 3 0,62 30 70
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6 45 3 0,62 30 70
7 35 B 0,62 30 70
8 45 5 0,62 30 70
9 35 3 0,42 50 70
10 45 3 0,42 50 70
11 35 5 0,42 50 70
12 45 5 0,42 50 70
13 35 3 0,62 50 70
14 45 3 0,62 50 70
15 35 5 0,62 50 70
16 45 5 0,62 50 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 50 110
26 45 3 0,42 50 110
27 35 5 0,42 50 110
28 45 5 0,42 50 110
29 35 3 0,62 50 110
30 45 3 0,62 50 110
31 35 5 0,62 50 110
32 45 5 0,62 50 110
33 28,108 4 0,52 40 90
34 51,892 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
44 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: S thir tur.
2.3.3. Cdc phuong phap phan tich
- Xdc dinh hiéu sudt thu nhan nifo axit amin
Nito axit amin cta sdn phdm tho duoc xac
dinh bang phuwong phap cta Pope va Stevens
(1939) [15]. Hiéu suat thu nhan nito axit amin
duoc tinh theo cong thic,
Hy_., = “X=s8 x 1000
M.

Hpm

N-aa

Trong do: My.,,: Luong nito axit amin c6 trong
san phdm tho thu dugc sau phan tng thily phan
(), M,,: Luong nito protein c6 trong sun khép
chan ga (g), Hy,.: Hiéu suat thu nhan nito axit
amin (%).

- Phan tich, ddnh gii phuong trinh hoi quy va
101 uru hoa theo phurong 4n cau triic co tim

St twong thich ctia phuong trinh hoi quy déi
voi thue nghiém, y nghia cta hé s6 b, mtc do anh
huéng cta timg yéu té va su tuong tac gitta cac
yéu t6 dén hiéu suat thu nhan nito axit amin duoc
danh gia qua heé 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, moi thi nghiém cho timg
diéu kién phan tmg thiy phan duoc lap lai 2 1an.
Két qua thi nghiém duoc trinh bay & bang 3, theo
d6, gia tri 16n nhat ctia hiéu suat thu nhan nito axit
amin c6 thé dat duoc vao khoang 58% tuong tng
véi thi nghiém 25 va thi nghiém 28.

Bang 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
5 20,673 23,485 31 41,601 44,266
6 30,763 33,963 32 39,686 43,912
7 26,579 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 50,543 41,684 50 32,211 32,211
25 51,049 57,549 51 32,146 32,146
26 36,759 39,134 52 24,632 24,632

Ghi chu: STT: So'thir tir
Phuong trinh héi quy cap 2 dugc xay dung boi
phan mém Minitab (Version 18):

H = - 27,6 + 0,81X, — 3,74X, + 48,0X; + 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?, —
0,481X?, + 68,1X% + 0,01363X2, + 0,00043X%

Co6 67,90% két qua thi nghiém dugc mo ta boi
phuong trinh héi quy cap 2 twong tng voi gia tri R?

= 0,6790. Két qua nay co6 thé chip nhan dugc khi
s6 luong yéu to anh hudng duoc dung dé toi wu
héa kha 16n (5 yéu t6). Kiém dinh Student va kiém
dinh Fisher stt dung gia tri P dé danh gia y nghia
ctia hé s6 b trong phuong trinh héi quy, muc do
anh hudng cta timg yéu to va su tuwong tac cta
ting yéu t6 dén hiéu suat thu nhan nito axit amin
[14, 16, 17].

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

Hé so 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, by 1,19 141 0,238
X, b, 0,73 0,54 0,466
X, b, 11,43 130,56 0,000
XX, by, 1,48 2,20 0,275
XX, by, 1,44 2,08 0,382
XX, by, -2,47 6,08 0,217
XX, by 1,17 137 0,015
XX, by, 0,12 0,01 0,756
XX, by 0,11 0,01 0,142
XX by 0,21 0,04 0,153
XX, b, -1,90 3,61 0,016
XX b 0,56 0,31 0,246
XX by 2,44 5,93 0,905
X2, by, 1,10 1,21 0,910
X, by 0,88 0,77 0,837
X2, b, 1,24 1,55 0,061
X2, by 2,49 6,20 0,577
X, bss 0,31 0,10 0,017

Véi murc do tin cay 95%, phuong trinh hoi quy
cap 2 c6 su tuong thich kha cao d6i véi thuc
nghiém khi P = 0,000 < 0,05. Cac yéu t6 c6 anh
huéng dang ké dén hiéu suit thu nhan nito axit
amin: Nhiét d6 phan tmg, pH moi truong phan tng

va ti lé thé tich moi trudng phan tng: co chat khi P
lan luot 1a 0,042; 0,007; 0,000 < 0,05. Piéu nay
tuong tng vai ly thuyét phan ung hoa sinh xuc tac
boi enzyme ctia Lé Ngoc Tu va cs (2002) [18]. Cac
yéu t6 co anh huéng thap dén hiéu suit 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). Doi v6i quy
mo san xuat pilot va san xuat 16n, cac yéu té anh
hudéng: Nhiét d6 phan tng, pH méi truong phan
ung va ti lé thé tich moi truong phan tmg: co chat
khi thay déi dé dat dugc hiéu suat thu nhan nito
axit amin cuc dai sé cé chi phi thap hon so véi su
thay ddi caa ti 1é enzyme va thoi gian phan tng.
Do d6, phuong trinh hdi quy cap 2 xay dung duoc
c6 muc do tmg dung cao trong thuc té san xuat.
Hiéu suit thu nhan nito axit amin chju anh huéng
l6n cta su tuong tac gitta cac cdp yéu to: Nhiet do
phan tng va ti 1é thé tich moéi truong phan tng: co
chat (P = 0,015 < 0,05), ti 1é enzyme va thoi gian
phan tng (P = 0,016 < 0,05). Tt két qua phan tich
nay, hai yéu t6 anh huéng cung thay ddi gia tri
déng thoi dé dat duoc hiéu sudt thu nhan nito axit
amin cuc dai 1a cac cdp yéu t6: Nhiét do phan tng
va ti 1é thé tich moi truong phan tng: co chat va ti
1é enzyme va thoi gian phan tng. Cap yéu to thoi
gian phan tmg va ti lé thé tich méi truong phan
ung: co chat (P = 0,905 > 0,05) khong nén xem xét
dé thay déi dong thoi nham tim gia tri cuc dai cta
hiéu sudt thu nhan nito axit amin. Twong tac bac 2
ctia ti 1é thé tich moéi truong phéan tmg: co chat cé
anh huodng 16n dén hiéu suat thu nhan nito axit
amin khi P = 0,017 < 0,05. Phac @6 duong vién 2D
va phac d6 bé mat 3D cho phép danh gia twong tac
gitta c4c yéu t6 anh hudng dén hiéu suat thu nhan
nito axit amin va du doan duoc hiéu suat thu nhan
nito axit amin. Hiéu sudt thu nhan nito axit amin >
40% khi nhiét @6 phan tng: 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 khé xac dinh gia tri ctia nhiét do phan
ung va pH dé H dat gia tri cuc dai. Hiéu suat thu
nhan nito axit amin > 45% khi nhiét &6 phan tmng:
48 — 55°C va ti 1é enzyme: 0,28 — 0,33% (Hinh 2).
Mac du H hoéi tu nhung d6 1a gia tri cuc tiéu, do do
tuong tac gitta nhiét do phan tng va ti 1é enzyme
c6 anh huéng nghich dsi voi hiéu suit thu nhan
nito axit amin. Hiéu suat thu nhan nito axit amin >
50% khi nhiét @6 phan ting: 50 — 55°C va thoi gian
phan tng: 15 — 20 phut (Hinh 3). Tuong tu v6i anh
huong ctia X, X, d6i voi H, hiéu suét thu nhan nito
axit amin hoi tu tai gia tri cuc tiéu. Hiéu suat thu
nhén nito axit amin > 50% khi nhiét 6 phan tng:

25 - 33°C va ti 1é thé tich méi truong phan tmg:co
chat: 131 — 135 (mL:g) (Hinh 4). H c6 thé tang khi
tang nhiét do phan tmg va ti lé thé tich méi truong
phan tng: co chat, diéu nay phu hop voi ly thuyét
phan tng hoa sinh xdc tac béi enzyme [18].
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Hinh 1. Anh huéng ctia X, (C) va X, @i véi H (%)
khi X; = 0,52%; X, = 80 (phut) va X; =90 (mL: g)
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Hinh 2. Anh huéng ctia X, C) vaX; (%) déi véi 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, (phut) déi vei
H %) khi X, = 4; X; = 0,52% va X5 = 90 (mL: g)
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Hinh 4. Anh hudng ctia X, (C) vaX; (mL: g) ddi

voi H (%) khi X, = 4; X; = 0,52% va X, = 40 (phuit)
Hiéu suat thu nhan nito axit amin > 35% khi
pH: 3,8 - 6,5 va ti 1é enzyme: 0,28 — 0,35% (Hinh 5).
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Gia tri cta H khéng héi tu véi anh huong caa X, va
X,, do d9, rat kho dé xac dinh duoc gia tri cuc dai
ctia hiéu suit thu nhan nito axit amin véi anh
huéng cta cap yéu té pH va ti 1é enzyme.

X3 (%)

Hinh 5. Anh huéng ciia X, va X; (%) déivoi H (%)
khi X, =40°C; X, = 40 (phut) va X; =90 (mL: g)

Hieu suét thu nhan nito axit amin > 40% khi
pH: 4,8 — 6,5 va thoi gian phan tmg: 63 — 65 phat
(Hinh 6). Dué6i anh huéng ctia ciap yéu t6 pH va
thoi gian phan tng, hiéu suat thu nhan nito axit
amin khong hoi tu do d6 rat kho xac dinh mién
cuc dai cfia hiéu suat thu nhan nito axit amin.

]
» Hi%)

Hinh 6. Anh hudng ctia X, va X, (phut) d6i véi H
() khi X, =40°C; X; = 0,52% va X; = 90 (mL: g)
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Hinh 7. Anh huéng ctia X, va X; (mL: g) d6i véi H
%) khi X, =40°C; X, = 0,52% va X, = 40 (phat)
Hiéu suat thu nhan nito axit amin > 50% khi
pH: 5,2 — 6,5 va ti l¢ thé tich méi truong phan
ung:co chat: 134 — 135 (mL: g) (Hinh 7). Tt phac
dd bé mat 3D, H tang khi tang ti 1é thé tich moi
truong phan ung: co chat, anh huéng cta pH

khong thay d6i duoc gié tri ctia hiéu suét 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 tng: 62 —
65 phut (Hinh 8). Mac du P cua X,;X,1a 0,016 < 0,05
(Bang 4), tuy nhién, mién hoi tu ctia H dén gia tri
cuc tiéu va hiéu suat thu nhan nito axit amin dat
gia tri 16n nhat tai bien. Do d6, y nghia thuc té khi
thay déi dong thoi cidp yéu t6 ti 1é enzyme va thoi
gian phan tmg dé c6 duoc gia tri cuc dai cta H bi
han ché.
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Hinh 8. Anh hudng ctiaX; (%) va X, (phut) déi voi
H (%) khi X, =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 moi truong
phan tng: co chat: 132 — 135 (mL: g) (Hinh 9).
Tuong tu véi hinh 7, hiéu suit thu nhan nito axit
amin chiu anh huéng cua ti 1¢ thé tich moéi truong
phan tmg: co chat, su thay ddi cta ti lé enzyme hau
nhu khong anh huéng dén H.

“

L .

125
100
o XS (mlg)
» 04

o6
@ o2 0 7 W X3 (%)

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

thoi gian phan tng: 55 — 65 phut va ti 1é thé tich

moi truong phan tmg: co chat: 125 — 140 (mL:g)

(Hinh 10). Ti lé thé tich méi truong phan tng: co

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

H, do @6 anh huéng ctia cap yéu to: thoi gian phan

tng va ti 1é thé tich moi truong phan tng: co chat

dén H rat thap.
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Hinh 10. Anh hudng ctia X, (phat) va X, (mL: g)
d6ivei H %) khiX, = 40°C; X, = 4 va X, = 0,52%

Phac d6 duong vién 2D va bé mit 3D cho
thdy, hiéu suat thu nhan nito axit amin c6 thé 16n
hon 60% va két qua phan tich twong thich voi kiém
dinh Student va kiém dinh Fisher. Dong thoi
chung ciing cho thdy, hiéu suat thu nhan nito axit
amin khong thé dat gia tri cuc dai véi su thay ddi
ctia mot cap yéu t6 anh huéng. Nghiém toi vu cta
phuong trinh héi quy: X, = 28,1079°C; X, = 3,92793;
X, = 0,282159% X, = 63,7841 (phut); X, = 137,568
(mL: g) véi hieu suat thu nhan nito axit amin dat
gia tri cuc dai H,,, = 87,7969% & ki vong d = 1
(Hinh 11). Dya trén hinh 11, hiéu sudt thu nhan
nito axit amin sé ting khi nhiét dé6 phan tng X))

Optimal X1("C) X2
o:1000  hOh Shodl oA
Cur [28.1079 3.9279)
Predict Low 28.1079 16216
H (%)
Maximum
y « 87,7969
d = 1,0000

va ti lé enzyme (X;) giam, tuy nhién, theo ly thuyét
phan tng hoéa sinh xuc tic béi enzyme cta Lé
Ngoc T va cs (2002) [18], hiéu suat thu nhan san
pham sé giam khi giam nhiét do phan tmg va nong
d6 enzyme. Ciing theo hinh 11, hiéu suat thu nhan
nito axit amin tang khi ting thoi gian phan tng va
ti 1¢ thé tich moi truong phan tng: co chat. Tuy
nhién, tai gia tri X, = 63,7841 (phut), phan tng
thty phan da dat duoc trang thai can bing, viec
tang thoi gian phan tng khéng c6é y nghia va
khong ¢6 loi cho quy moé san xuat pilot va quy mo
san xudt 16m. Xét vé ti 1¢ thé tich moi truong phan
ung: co chat, thé tich moi truong phan tng ting sé
kéo theo thé tich thiét bi phan tng tang va qua
trinh c6 dac tach nudc sé can thiét nham gidm chi
phi cho qua trinh van chuyén, b4do quan va tng
dung san phdm thay phan cho cac muc dich tiép
theo. Do d6, dua trén cac phan tich néu trén, cac
gi4 tri toi vu ctia cac yéu t6 anh huéng dat duoc &
nghién ctu nay dap ung dwoc mong doi khi hiéu
suat thu nhan nito axit amin dat 87,7969% véi ki
vong d=1.

X3 (%) X4 (phut XS (mig
0.7578 63.7841 137.5683
0.2822] |63.7841] [137.5683
0.2822 162159 24317

Hinh 11. Nghiém t6i wu ctia phuong trinh hdi quy va gia tri cuc dai ctia hiéu sudt thu nhan nito axit amin

Hiéu suit thu nhan nito axit amin thuc té dat
gia tri cuc dai H,,, = 86,279 + 1,589% & diéu kién
phén tmg thity phan t6i vu. Co su sai khéc gitra hiéu
suat thu nhan nito axit amin tinh bing phuong trinh
hoi quy so véi 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 duoc hiéu
suat thu nhan nito axit amin dat gia tri cuc dai H,,,,
= 86,279 + 1,589% khi nhiét d6 phan tng 28,11°C;
pH moi truong phan tng 3,93; ti 1é enzyme 0,28%;
thoi gian phan tmg 63,78 phut; ti 1é thé tich moi
truong phan tmg: co chat 137,57 (mL: g). Nghién

ctru da nang cao kha nang tng dung ctia phan ting
thiy phan sun khop chan ga véi xdc tac enzyme
Protamex nham thu dich axit amin khi mién téi wu
da dugc xac dinh. Dua trén két qua nghién cttu,
quy mo pilot sé dugc tién hanh nhiam kiém tra lai
tinh tng dung cta nghién cttu & quy mo san xuat
lon.
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!Faculty of Chemical Engineering, University of Science and Technology,
The University of Danang
"Email: bvcuong@dut.udn.vn
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; —0.03656X,X, —0.00865X;X; — 0.88X,X; +
0.0084X,X, + 0.0076X,Xs — 1.406X;X, + 0.207X;X; + 0.00902X X, + 0.0241X?, — 0.481X2, + 68.1X%,
+0.01363X?%, + 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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