HUAF JOURNAL OF AGRICULTURAL SCIENCE & TECHNOLOGY  ISSN 2588-1256 Vol 5(2)-2021:2420-2429

NGHIEN CUU CHE BIEN BOT NEM THU'C PHAM TU DICH PAM THUY
PHAN THIT CA RO PHI (Oreochromis niloticus) BANG HON HQP
ALCALASE VA FLAVOURZYME

Truwong Thi Mgng Thu'", Nguyén Chi Cuong?
Truong Pai hoc Can Tho;
Truong Dai hoc Tay Do.
“Tac gia lién hé: ttmthu@ctu.edu.vn
Nhén bai: 17/02/2021  Hoan thanh phan bién: 31/03/2021 Chd’p nhdn bai: 25/06/2021

TOM TAT

Nghién ctru duge thuc hién nham khao sat anh huong cua cac yéu to cong nghé dén chét luong
bot ném thyc pham tir thit ca rd phi. Nghién ciru bao gém 3 thi nghiém: (i) anh huong cuia ty 1¢ hdn hop
enzyme Alcalase va Flavourzyme (AF) so véi co chit va thoi gian thuy phén; (i) ty 1¢ dich bép va dich
dam thuy phan; va (iii) thoi gian bao quan ¢ nhiét do phong dén chét lugng san pham. Két qua cho thay
thit ca r phi dugc thily phan véi ty 16 hdn hop enzyme AF s0 véi co chit 1a 0,3% trong 20 gi cho ham
lwong peptide, dam amin cao nhét 1an lwot 13 28,4 g/L; 9,22 g/L va dam amon thép 140,257 g/L. Bot ném
thu duoc c¢6 chét lugng cam quan tot nhéat theo phwong phap cho diém dat 19,3; ham lugng protein la
16,9% va hiéu suét thu hdi cao dat 37,6%, trong khi do am thap 1a 3,84% khi phdi tron dich bap véi
dich dam thuy phan theo ty 1& 25% dich bap: 40% dich dam thily phéan va say ¢ 60°C trong 72 gio. Bot
ném thanh pham van dam bao chit lugng cam quan va an toan vé sinh thuc phdm it nhit 4 tudn & nhiét
d6 phong. Két qua nay mo ra kha nang san xuat cac dong san pham mai, c6 gié tri dinh dudng va cam
quan cao.
Tir khéa: Alcalase, Bot ném, Cé ro phi, Flavourzyme, Hat bép, Thity phan
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USING ALCALASE AND FLAVOURZYME ENZYME MIXTURE

Truong Thi Mong Thu'*, Nguyen Chi Cuong?
1Can Tho University;
2Tay Do University.

ABSTRACT

The study was conducted to investigate the effects of technological factors on the quality of fish
seasoning powder from fish protein hydrolysate of Nile tilapia flesh. The research included three
experiments: (i) the effects of the ratio of Alcalase and Flavourzyme (AF) enzyme mixture to substrate
and hydrolysis time; (ii) the ratio of corn juice and fish protein hydrolysate; (iii) storage time at room
temperature on the product quality. The results showed that hydrolyzed samples at the ratio of AF
mixture to substrate was 0.3% for 20 hours to give the highest peptide and amino acid contents (28.4
g/L and 9.22 g/L, respectively) and low ammonia content of 0.257 g/L. Fish seasoning powder had good
sensory score (19.3), high protein content (16.9%) and recovery yield (37.6%) whereas low moisture
content (3.84%) when mixing corn juice and fish protein hydrolysate at the ratio of corn juice: fish
protein hydrolysate of 25%: 40% (w/w) and drying at 60°C for 72 hours. The product still remained
good sensory quality and total aerobic bacteria in acceptable level at least four weeks of storage period
at room temperature. This result opens up the possibilities for the production of new products with high
nutritional and sensory value.
Keywords: Alcalase and Flavourzyme, Corn seed, Fish seasoning powder, Hydrolysis, Nile tilapia
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1. MO PAU

Véi ty 1é ting trudng nhanh, dé nudi,
san lugng ca r6 phi ngay cang ting woc dat
232 nghin tdn nim 2018 (VASEP, 2018).
Podng thoi, san luong tiéu thu ciing ngay
cang ting vi gid thanh thdp, gia tri dinh
dudng cao, co thit tring, ngon, chira nhidu
Omega-3 hon cac loai ca nudc ngot khac
(Mohamed va cs., 2016). Tuy nhién, ca ro
phi tiéu thy chi yéu ¢ thi trudng trong nudc,
chua duoc xuat khau nhidu nén gia tri kinh
té thap. Do d6, viéc sir dung enzyme thuong
mai dé thuy phan thit ca ro phi da va dang
duoc coi 1a mot trong nhiing phuong phap
hiéu qua nhat nham da dang héa cac san
pham tir ca 16 phi, gop phan nang cao gia tri
ngudn nguyén lidu va mang lai thu nhap cao
cho nguoi nudi 14 rat can thiét. Cac enzyme
thity phan duoc sir dung phd bién trong cac
nghién ciru thiy phan bang enzyme la
Alcalase, Flavourzyme, Neutrase,
Protamex va Kojizyme (Nguyen va cs.,
2011). Alcalase c6 hoat tinh endopeptidase
c6 ngudbn gbc tir vi khuan Bacillus
licheniformis (Liaset va cs., 2002). Loai
endopeptidase nay thiy phan lién két
peptide chu yéu tai cac nhom -COOH trong
phan t protein (Chiang va cs., 2019).
Flavourzyme co ca hoat tinh endopeptidase
va exopeptidase nhung cha yéu Ia
exopeptidase, c6 ngudn gde tir Aspergillus
oryzae (Kamnerdpetch va cs., 2007). Nho
vao hoat tinh  exopeptidase cua
Flavourzyme, thity phan tir dau-C hoic dau-
N cua cac axit amin ky nudc cudi cung cua
phan tir protein dan dén giam vi déng cua
dich dam thuy phan thu duwgc (Chiang va
cs., 2019). Vi vay, Tran Kiéu Anh va cs.
(2017) da nghién ctru cac diéu kién thuy
phan phu phim c4 hoi (Salmo salar) nham
thu nhan dich dam thiy phan chira peptide
mach ngén c6 hoat tinh chéng oxy hoa bang
enzyme Alcalase. BS Thi Thanh Thiy va
Nguyén Anh Tuén (2017) dd nghién ctru
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tmg dung hdn hop Alcalase: Flavourzyme
(AF) dé thily phan ca nuc gai (Decapterus
russelli) thu hoi dich dam thity phan. Tran
Thi Bich Thiy va D& Thi Thanh Thiy
(2016) ctng da nghién ctu Gng dung
enzyme Protamex dé thuy phan c4 trich thu
hdi dich dam thiy phan. Bén canh do, bot
ném duoc san xuat chi yéu tir thit heo va
ndm (Pham Thi Pan Phuong, 2013). San
xuat bot ném tir dich dam thuy phéan thu
duogc tir qua trinh thuy phan nguyén li€u va
phu pham thay san 1a kha méi & nudc ta
hién nay. Trudc day, Pham Thi Pan Phuong
(2013) da nghién ciru ché bién bot ném tom
dat tiéu chudn bdt canh theo TCVN
7396:2004 (Bo Khoa hoc va Cong nghé,
2004) tir ché phim dam giau carotenoid thu
nhan tir dau tom thé chéan tring bang hon
hop enzyme AF. Hat bip dugc st dung
trong thyc phém dé tao vi ngot, hat ba“ip con
cung cip tinh bot, protein, cac axit amin
thiét yéu (Blumenthal va cs., 2008). Chinh
vi vay, viéc nghién clru ché bién bot ném
thue pham tir dich dam thuy phan protein tir
thit ca r phi bang hon hop AF duoc thuc
hién nham khao sat cac yéu t6 anh huong
trong qua trinh thuy phén thit ca, ty 18 phbi
tron dich bap voi dich dam thuy phéan va
thoi gian bao quan dén chat lwong san
pham. Tir d6, dua ra thong sb thich hop dé
xay dyng cong thirc tao san pham bot ném
c6 gia tri dinh dudng cao, gop phan da dang
hoa san pham va ning cao gia tri nguyén
liéu ca r6 phi.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Nguyén vat liéu

Nguyén li€u chinh 1a c4 r6 phi con
song ¢6 khdi lwong khoang 300 g dén 400
g/con duge mua tir chg Tan An (Thanh Phd
Can Tho). Maltodextrin céng nghiép dugc
mua tai Céong Ty TNHH Hoéa Chit Bach
Khoa (Thanh phé H6 Chi Minh). Alcalase
va Flavourzyme 1a cic enzyme protease
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dugc san xuat boi Cong ty Novozyme, Dan
Mach. Enzyme Alcalase c6 hoat d6 1a 2.4
AU (Anson Units)/g, diéu kién hoat dong
thich hop 1a nhiét 46 55 + 70°C, pH = 6,5 +
8,5. Enzyme Flavourzyme c6 hoat 6 1a 500
LAPU (Leucine Aminopeptidase Units)/g,
diéu kién hoat dong thich hop 1a 50+55°C,
pH=5,0+7,0.

2.2. Phwong phap nghién ciru

2.2.1. Céach chuén bi mau

Ca sau khi mua vé fillet tach lay thit,
rira sach tap chat, cit nho, xay tho 60 gidy
(100 g/lan) trude khi tién hanh thi nghiém.
St dung dau xay thit ciia may xay sinh t&
Bluestone BLB-5329, xay ¢ mirc cao nhét
cua may (mtc 2).

2.2.2. Xac dinh thanh phdn hoéa hoc cua
nguyén liéu ban dau

Thit ca r6 phi xay dugc xu ly theo

muc 2.2.1 duoc tién hanh phén tich thanh
phan hoa hoc nhu d6 am, protein, lipid va
khoang.
2.2.3. Thi nghiém 1: Nghién cuu dnh
hwéng cia ty 1é hon hop enzyme Alcalase:
Flavourzyme so vdi co chdt va thoi gian
thity phdn dén chdt lwong cia dich dam
thuy phan

Mau cé chuin bi theo muc 2.2.1 dugc
thiy phan theo phuong phap cua P& Thi
Thanh Thiy va Nguyén Anh Tuén (2017)
v6i mot vai didu chinh cho phi hop véi diéu
kién thi nghi€ém. Thi nghiém duoc thuc hién
v6i 2 nhan t§ (ty 16 hdn hop enzyme
Alcalase: Flavourzyme (AF) so véi co chit
va thoi gian thiy phan 1a 0,2%; 0,3% va
0,4% trong thoi gian 20 gid va 26 gio), 6
nghiém thtrc, 1ap lai 3 lan. Khéi lugng moi
mau 12 30 g thit c4 xay. Tién hanh thiy phan
& pH tir 6,5 dén 6,9; ty 1¢ giita 2 enzyme
Alcalase va Flavourzyme 1a 1:3, nhiét do
thiy phan la 55°C (dua trén nhiét d6 hoat
dong cia enzyme Alcalase la 55 + 70°C va
Flavourzyme la 50 + 55°C). Sir dung
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ethanol nhu chat phong thdi trong qua trinh
thily phéan theo nghién ctru cua Ly Thi Minh
Phuong (2011) véi ty 1€ thit ca xay: dung
dich ethanol 20° 1a 1:1. Cho enzyme vao
dung dich ethanol 20°, lac déu trudc khi cho
dung dich enzyme vao thit ca xay nham tao
diéu kién cho enzyme tiép xtic déu véi co
chat. Sau khi thity phan, tién hanh bat hoat
enzyme ¢ nhiét d6 95°C trong thoi gian 10
phut, loc qua ray dé loai bo tap chét, thu
dugc dich dam thiy phan. Dich dam thay
phén dugc phan tich chi tiéu nhu ham lugng
peptide, dam amin, dam amon. Tur két qua
trén chon ra ty 1& hon hgp enzyme so véi co
chét va thoi gian thiy phéan thich hop nhét.
2.2.4. Thi nghiém 2: Nghién ciru anh huong
cia ty 1é dich bap: dich dam thity phdn dén
chat lwong cam quan, hiéu sudt thu hoi, do
am va dam tong sé ciiabdt ném thanh pham
Dich dam thiy phéan thu dugc tir thi
nghiém 1, dugc st dung dé tién hanh thi
nghiém 2. Thi nghi€ém dugc thuc hién véi 1
nhan t6 (ty 1 dich bip: dich dam thuy phén),
4 nghiém thirc va 3 lan lap lai. Khdi lugng
mdi mau 1a 30 g hdn hop (gdbm 65% dich
bép: dich dam thiy phan va 35% phu gia,
gia vi). Bip duoc tach hat, xay nhuyén bo
sung nude véi ty 18 bap: nude 1a 1:1 (w/v),
loc bang vai dé loai bo ba, thu dich loc. Dich
béap duoc tién hanh phdi tron véi ty 16 dich
bap: dich dam thay phan twong ung la
20:45; 25:40; 30:35 va 35%:30%. Hon hop
nay dong thoi duoc bd sung thém cac gia vi
theo ty 18 c6 dinh 1an lugt 1 6% mudi, 15%
bot b.'flp, 10% maltodextrin, 3% cu hanh va
1% tiéu (Pham Thi Pan Phuong, 2013).
Tron that k¥, trai déu 1én khay inox (20 x 30
cm) va siy & 60°C trong 72 gid bang thiét
bi say ddi luu ty nhién ED 400 Binder (Ptic)
dén d6 am <3% va cam quan san pham dat
theo TCVN 7396 : 2004 (B6 Khoa hoc va
Cong nghé, 2004). San pham sau khi siy,
xay nhuyén thu dugc bot ném thanh pham.
Tién hanh phan tich d6 4m, dam tdng so,
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hiéu suét thu hoi va danh gia cam quan san
ph?im. Tur két qua trén chon dugc ty 1€ dich
bap: dich dam thuy phan thich hop nhat.
2.2.5. Thi nghiém 3: Nghién cieu dnh huong
cua thoi gian bdo qudan o nhiét do phong
dén chat lwong cam quan, tong soé Vi khudn
hiéu khi va am dé ciia bot ném thanh phcfm

Bot ném thu dugc ¢ thi nghiém 2
dugc xay nhuyén, bao quan bang tai PA (30
g/PA) va hit chan khong ¢ nhiét d6 phong
(24 - 34°C) trong thoi gian 4 tuan (0, 1, 2, 3
va 4 tuan). Tién hanh 1ay miu véi tan sudt 1
tuan 1 1an. Thi nghiém duoc thuc hién vé6i
mot nhén t6 (thoi gian bao quan), 5 nghiém
thirc, 3 1an lap lai, khdi luong mdi mau 1a 30
g bot ném thanh pham. Céc chi tiéu phan
tich 1a d6 4m, danh gid cam quan va tong s6
vi khuén hiéu khi dé tim duoc thoi gian bao
quan thich hop nhét theo TCVN 7396:2004
(B6 Khoa hoc va Cong nghé, 2004).

2.3. Phwong phap phén tich

Thanh phin héa hoc nhu d6 am,
protein, lipid va khoang cua nguyén liéu thit
¢4 16 phi va bot ném thanh phim duoc xéac
dinh theo AOAC (2016).

Panh gia cam quan bang phép thir mo
ta va phuong phap cho diém dwa trén cac
chi tiéu mau sic, mui, vi va trang thai duoc
mo ta theo TCVN 3215-79 (B6 Khoa hoc
va Cong nghé, 1979). Xac dinh téng s vi
khuan hiéu khi theo TCVN-5165-1990 (B
Khoa hoc va Cong nghé, 1990), gidi han
cho phép theo quy dinh cia B6 Y Té (2007).
Xac dinh ham luong dam amin theo TCVN
3708:1990 va ham luong dam amon theo
TCVN 3706:1990 (B6 Khoa hoc va Cong
ngh¢, 1990).

Xéc dinh hiéu suét thu hoi san phém
bang cong thirc H = % x 100%. Trong do6, Y
(2) 12 khéi lwong bot ném thu duoc sau say;
X (g)la khéi lugng mau dem thuy phan.
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Ham luong peptide: Chuan bi mau
theo phuong phap cua Hultmann va cs,
(2012) c6 diéu chinh. Cho 1,2 mL dung dich
dém co pH 5,5 vao 6ng nghiém, cho tiép 0,8
mL dich dam thuy phan (mﬁu sau khi loc),
l4c déu, cho thém 2 mL trichloroacetic acid
(TCA 5%), lac déu dé yén 30 phut, sau do
loc bo két tia thu phﬁn dich loc. Ham lugng
peptide c6 trong dich loc dugc do bing
phuong phap cuia Lowry va cs., (1951). Hut
0,5 mL dich loc cho vao éng nghiém, cho
tiép 2,5 mL dung dich D (1 mL dung dich
CuSOs 1%, 1 mL dung dich Potassium
Sodium Tartrate (KNaCsH406.4H,0) 2%,
100 mL Na;COs 2% trong NaOH 0,1 M),
lic déu dé yén 10 phut, cudi cuing cho thém
0,25 mL dung dich Folin 1 N (ty 1¢ Folin:
nude 1a 1:2), lic déu dé yén 30 phat tién
hanh do mau quang phd ¢ budc séng 750
nm.

2.4 Phwong phap xir 1y s6 liéu

S6 liéu thu thap duoc tinh (trung binh,
d6 léch chuin bing phin mém Microsoft
Excel 2013). Sy khac biét giira cac nghiém
thirc dwoc phan tich ANOVA hai nhén t6
(thi nghiém 1), ANOVA mdt nhén t5 (thi
nghiém 2,3) va phép thir Duncan (p<0,05)
bang phan mém SPSS 16.0.

3. KET QUA VA THAO LUAN
3.1. Thanh phin héa hoc ciia thit ca rd
phi

Céc thanh phan co ban ciia nguyén
liéu nhu do am, protein, lipid va khoang
dugc phan tich 1am co s& dé ¢ bién phap
xtr 1y cho san pham dat chat luong tét va
hiéu suit thu hdi cao. Thanh phan héa hoc
thit c4 r6 phi gdm do am, protein, khoang,
lipid dugc trinh bay trong Bang 1.
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Bing 1. Thanh phan hoa hoc ciia thit ¢4 ro phi tinh theo nguyén ligu tuoi (n=3)

Chi tiéu

Ham lugng (%)

Do 4m

Khoang
Protein

Lipid

77,3+0,96
1,03+ 0,02
17,2 +0,35
4,18+1,13

S6 liéu dwoc trinh bay dwci dang trung binh + do léch chuan

Tir Bang 1 cho ta thay thit c4 ro phi
c6 ham lugng protein chiém ty 18 kha cao
17,2%, nhung théip hon so v6i ham lugng
protein trong thit ca l6c 18,6% (Tran Thi
Thanh Trtc va cs., 2016). Nguyén nhan c6
thé 1a do loai nguyén liéu khac nhau (Lé Thi
Minh Thiy, 2016) dan dén két qua co su
khac biét. Ham luong lipid thap 1a 4,18%
thich hgp cho viéc san xuét dich dam thuy
phan (P4 Thi Thanh Thity va Nguyén Anh
Tuén, 2017).

3.2. Ham lugng peptide, dam amin,
dam amon cia dich dam thiy phan
theo ty 1&¢ hon hop enzyme Alcalase:
Flavourzyme so v6i co chit va thoi gian
thiy phan

Dich dam thuy phén c6 gia tri dinh
dudng cao, giau axit amin khong thay thé

chiém khoang 51% trén tong lugng axit
amin (D6 Thi Thanh Thity va Nguyén Anh
Tuén, 2017). Trong cac thong sb sinh hoa
cua qua trinh thuy phéan, ham lugng peptide
va axit amin 1a nhiing théng sd quan trong
vi né truc tiép anh huong dén gia tri dinh
dudng va céac tinh chdt cam quan cua san
pham thity phan. Ngoai ra, ham luong NHs-
N ciing kh4 quan trong vi ching cung cép
thong tin hitu ich vé san phim thiy phan
(Tran Thi Bich Thay va D& Thi Thanh
Thuy, 2016). Ham lugng peptide, dam amin
va dam amon theo ty 1& hon hop enzyme
Alcalase: Flavourzyme so véi co chit va
thoi gian thuy phan dugc trinh bay ¢ Bang
2.

Bdng 2. Ham lugng peptide, dam amin va dam amon (n=3)

Thoi gian thay Ty 1€ (%) enzyme Ham lugng Pam amin Pam amon
phén (gio) S0 V&i co chat peptide (g/L) (/L) (/L)
0,2 19,2 + 2,34 9,57 + 0,35¢ 0,258 + 0,004?
20 0,3 28,4 +3,81¢ 9,22 + 0,35% 0,257 £0,015°
0,4 19,3 +1,18° 7,94 £ 0,202 0,260 + 0,023?
0,2 20,6 + 1,60°¢ 9,64 + 0,20¢ 0,259 + 0,005°
26 0,3 27,8 + 4,344 8,94 + 0,20 0,254 +0,010°
0,4 16,9 + 9,862 8,63 + 0,210 0,263 = 0,007?

*Trong ciing mot cot, nhitng s6 c6 chir theo sau giong nhau thi khéng khéc biét ¢é y nghia thong ké ¢

mike 5%. 8o liéu dwoc trinh bay dudi dang trung binh + dg 1éch chudn

Tir Bang 2 cho thiy, & thoi gian 20 va
26 gio khi ty 1¢ hon hgp enzyme Alcalase:
Flavourzyme so véi co chét tang tir 0,2 dén
0,3% thi ham lugng peptide tang. Nguyén
nhan 1a do ty 1& enzyme ting S0 v6i co chit
thi qua trinh thily phan xay ra nhanh, do d6
mot luong 16n lién két peptide trong phén tir
protein bi phan cit tao thanh peptide mach ngén
(Jun va Sakayu, 2002). Tuy nhién, ham
lugng peptide giam khi ty 1¢ hdén hop
enzyme tang dén 0,4%. Nhu vay, tbe do
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phan mg dat cao nhét vdi ty 1& enzyme
thich hop. Néu ty 1& enzyme qué cao, toc do
phan ng s& cham lai. Xét trong cung thoi
gian thuy phan, téc d6 phan ung chiam lai
lam hiéu suit thiy phdn ciing giam. Bén
canh d6, ban chit ciia enzyme 1a protein nén
nhimng enzyme chua tiép xtc dugc voi co
chét lai c6 xu huéng thuy phan enzyme
khac khi ty 1é enzyme bd sung vao nguyén
liéu quéa cao (Copeland, 2000). O thoi gian
20 gio va 26 gio, khi ty 1€ enzyme tang tir
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0,2 1&n 0,4% thi dam amin gidm va khac biét
¢6 ¥ nghia thong ké. Ham luong dam amon
tang nhe, nhung khong khac biét y nghia vé
mit thong ké. Nguyén nhan c6 thé 1a do mot
luong acid amin bi vi sinh vat gdy thdi sir
dung tao thanh cic san pham cip thap nhu
NHs, HS... (Tran Thi Bich Thuy va D5 Thi
Thanh Thuy, 2016).

Khi c¢b dinh ty 1& enzyme 0,2% va
0,3%, tang thoi gian thiy phan tir 20 1én 26
gi0 thi dam amin khac biét khong c6 y nghia
thong ké, tuy nhién ham luong peptide ting
o ty 1€ 0,2% va khong khac biét c6 y nghia
thong ké véi ty 1& 0,3%. O ty 1& enzyme
0,4%, tang thoi gian thiy phan tir 20 1én 26
gio thi dam amin tang, nhung ham lugng
peptide giam. Thoi gian thiy phan phai dam
bao dé enzyme co thé phan cat cac lién két
trong co chat, tao dugc san pham cubi ciing
mong mudn. Thoi gian tac dong kéo dai thi
enzyme c6 diéu kién thuy phan protein thit
cé triét @& (DS Thi Thanh Thiy va Nguyén
Anh Tuén, 2017). Vi vay, khi ty 1& hdn hop
enzyme cao va thoi gian dai thi qua trinh
thiry phan triét & nén ham lugng dam amin
tang. Tuy nhién, ham lugng peptide gidm co
thé do co chét (protein) da hét va cac san
pham peptide mach ngén duoc tiép tuc phan
cét tao thanh axit amin nén ham luong dam
amin tang va ham lugng peptide giam & ty
1€ 0,4% va thoi gian tang tu 20 gio 1én 26
gio (Tran Thi Bich Thity va D& Thi Thanh
Thuy, 2016). Ham lugng dam amon khac
biét khong c6 y nghia théng ké (p>0,05) khi
ty 1é enzyme tang tir 0,2 1€n 0,4% & ca hai
mdc thoi gian 20 gior va 26 gio.

Nghiém thuec thit c4 16 phi dugc thuy
phan véi ty 1é hdn hop enzyme AF so véi
co chit 1a 0,3% ¢ 20 gid thi ham luong
peptide cao nhat (28,4 g/L) va dam amin cao
(9,22 g/L), dam amon (0,225 g/L) thap. Ham
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lugng dam amin va dam amon trong nghién
ctru nay thap hon nghién ciru cia DS Thi
Thanh Thuy va Nguyén Anh Tuén (2017)
da tmg dung hdn hop AF dé thity phéan c4
nuc gai thu hoi dich dam thiy phén véi ham
lugng dam amin 14 10,91 g/L va dam amon
1a 0,99 g/L khi s dung ty 1¢ hon hop
enzyme so vOi co chit 12 0,2%. Ham lugng
dam amin khac nhau c6 thé do loai nguyén
liéu (co chat), thanh phan hoa hoc cua
nguyén liéu khac nhau (Nguyén Trong Cén
va cs., 1998). Ham lugng amon trong
nghién ctru nay thip hon nghién ctru trude
c6 thé 1a do diéu kién thity phan thich hop
hoic do tac dung cua ethanol nhu chat
phong thdi (Ly Thi Minh Phuong, 2011). Vi
vay, nghiém thirc c6 ty 1& hdn hop enzyme
AF so voi thit ca 1a 0,3% va thoi gian thiy
phén 20 gio dugc chon lam nghiém thuc
phit hop dé tién hanh thi nghiém tiép theo.
3.3. Két qua chit lwgng cam quan, hi¢u
suiat thu hoi, d@ am va ham lwong
protein ciia bot ném theo ty 1é phoi tron
dich bip: dich dam thiyy phan

Ham luong protein cuia hat bip
thuong dao dong tir 8 dén 11%. Protein
chinh cua hat bép la zein, mot loai
prolamine gan nhu khong co lysine va
tryptophan. Trong hat bap toan phan c6 4-
5% lipid, phan 16n tap trung & mam. Trong
chat béo ciia hat bap c6 50% la acid linoleic,
31% la oleic acid, 13% la panmitic acid va
3% la stearic acid. Tinh bt trong ngd chiém
khoang 72-73% (Nguyén Duc Thanh,
2017). Vi vay, bo sung dich bap nham ting
gia tri vé mat dinh dudng va cam quan cho
san pham bot ném. Chét lwong cam quan,
hiéu suét thu hdi, do 4m va ham lugng
protein ctia bot ném theo ty 1€ dich bép: dich
dam thity phan dugc thé hién trong Bang 3.
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Bing 3. Két qua chat lugng cam quan, hiéu suat thu hdi, ¢ 4m va ham luong protein ciia bot ném

(n=3)
Ty lé dich bap (%): o .2 .
. , ) Hiéu suat b6 am Protein

dich dan(10/'$uy phéan thu héi (%) %) %) DTBCTL
20:45 38,2+0,19¢ 3,94 +0,61® 17,9+0,71° 18,3+0,14°
25:40 37,6 £ 0,12 3,84 + 0,392 16,9 = 0,76 19,3 +0,18¢
30:35 37,1+0,45%® 4,99 + 0,25°¢ 16,0 £ 0,52° 17,7 £0,15?
35:30 36,5+0,48 4,66 + 0,14 11,9+0,16° 17,6 £0,33?

Trong cung mot cot, nhirng ;(5 6 chik theo sau giong nhau thi khong khdc biét ¢6 ¥ nghia thong ké &
mic 5% (*). SO liéu dugc trinh bay dudi dang trung binh + d 1éch chuén.
BTBCTL: Diém trung binh cd trong lwong

Tir Bang 3 cho thdy chit lwong bot
ném chiu anh huéng nhiéu boi ty 1¢ phdi
tron dich bap: dich dam thuy phan. Nhin
chung, khi ty 1& dich phéi tron dich bip: dich
dam thuy phan thay ddi tir 20%: 45% lén
35%:30% thi hiéu suat thu hoi va ham
luong protein giam dan tuong tng tir 38,2%
va 17,9% xudng con 36,5% va 11,9%; tuy
nhién do am ting tir 3,94% Ién 4,66%.
Nguyén nhan cé thé 1a do ty 18 dich dam
thity phan giam dan tir 45% xudng 30% nén
ham protein cta san pham giam dan. Tuy
nhién ham luong 4m lai ting c6 thé 1a do
luong 4m trong dich bép nhiéu nén khi ting
ty 18 dich bap tir 20% 1én 35% thi d6 am san
pham ting theo. Pdng thoi, hiéu sudt thu hoi
giam c6 thé 1a do ham luong protein trong
san pham giam nhiéu hon ham lugng 4m
tang. Khi ty 18 dich bap: dich dam thily phan
thay doi tir 20%:45% dén 25%:40% thi
diém trung binh c6 trong luo‘ng tang va dat
gi4 tri cao nhét 1a 19,3 diém; san phdm bot
ném c6 mau vang nhat, c6 mui thom dic
trung cua ca va gia vi, vi man ngot hai hoa
va trang thai kho min. Nghiém thic phéi
tron 25% dich bép: 40% dich dam thily phan
cho diém cam quan, hiéu suit thu hoi va
ham lugng protein cao lan lwot la 19,3;
37,6% va 16,9% va am thap nhét 1a 3,84%.
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D06 am cua san pham bot ném trong nghién
clru nay cao hon san phim bot canh < 3%
theo TCVN 7396:2004 (Bo Khoa hoc va
Cong nghé, 2004) Vi trong nghlen clru nay,
bot ném duogc say bang ta sdy dbi luu tu
nhién & 60°C, dé dat 40 4m san pham <3%
thi thoi gian sdy rat dai, do d6 anh hudng
dén chat luong cam quan cta san pham. Vi
vay, san pham duoc siy & 60°C trong 72 gid
dé dat gia tri cam tdt va d6 4m thz"ip nhét. Vi
thé chon ty 18 phdi tron dich bap: dich dam
thity phan 1a 25%: 40% dé tién hanh thi
nghiém tiép theo.
3.4. Két qua cim quan, tong so vi sinh vat
hiéu khi va d§ 4m ciia bot ném thanh
pham theo thoi gian bio quan ¢ nhiét do
phong

Ché bién cac san pham kho 1a qua
trinh loai 4m trong san pham giup kéo dai
thoi gian bao quan (Nguyén Trong Cén va
D6 Minh Phung, 1990). Mac du san pham
duoc loai 4m dén gi6i han an toan dé bao
quan nhung trong qua trinh bao quan san
phim van c6 khi ning bi thay do6i chat
luong. Két qua phan tich d 4m, chét luong
cam quan va tong s0 vi khuan hiéu khi ciia
b6t ném thanh pham & nhiét d6 phong trong
thoi gian 4 tudn duoc thé hién ¢ Bang 4.
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Bing 4. Két qua cam quan, tong s6 vi sinh vat hiéu khi va ¢ am theo thoi gian bao quan

Thai gian (tuan) Do am (%) DTBCTL Tong s6 vi sinh vat hiéu khi (CFU/g)
0 3,84 + 0,386° 19,3+0,181° 7,12 x 102
1 4,35+ 0,145 19,0 + 0,305" 1,17 x 10°
2 5,42 + 0,246° 18,7 + 0,249 6,03 x 10°
3 7,19 + 0,206¢ 17,5+ 0,068 6,29 x 10°
4 7,43 +0,047¢ 16,7 + 0,509 8,21 x10°

Trong cung mot cot, nhimg 56 ¢6 chit theo sau giong nhau thi khéng khdc biét 6 y nghia théng ké o
mirc 5% (*). SO li¢u dugc trinh @éy dudi dang trung binh + d¢ Iéch chuan, n=3.
DTBCTL: DBiém trung binh co trong lugng

Tir Bang 4 cho thay khi tang thoi gian
bao quan tir 0 dén 4 tuan thi d6 4m va tong
vi sinh vat hiéu khi ting dan tuong tmg tir
3,84 lén 7,43% va 7,12 x 10?2 CFU/g 1én
8,21 x 10° CFU/g. Nguyén nhan d6 4m ting
¢6 thé 13 do su hit 4m trong qua trinh bao
quan. Sy hat 4m phu thudc vao diéu kién
bao goi, do 4m cua khong khi va dic tinh
ctia san phdm (Nguyén Trong Can va DPd
Minh Phung, 1990). Tong sb vi khuan hiéu
khi ting c6 thé 1a do d6 4m cua san phdm
tang tao diéu kién cho vi sinh vat phat trién.
Bén canh d6, thoi gian bao quan cang dai
thi vi sinh vat hiéu khi s& thich nghi dan véi
diéu kién bao quan va tiép tuc phat trién, vi
vay tong sb vi khuan hiéu khi ting (Adams
and Moss, 2008). Chat lwong cam quan
giam dén tir 19,3 diém xudng 16,7 diém khi thoi
gian bao quan ting tir 0 dén 4 tuan, cy thé mui diic
trung ciia bot ném giam dan, nhung mau sac,
trang thai va vi khong thay d6i nhidu. Tong
s6 vi khuan hiéu khi sau 4 tuan bao quan la
8,21 x 10° CFU/g, thap hon gié tri t6i da cho
phép (10* cfu/g) theo TCVN 7396 : 2004
(B9 Khoa hoc va Cong ngh¢, 2004).

San pham bot ném thanh phdm dugc
san xuét tir dich dam thuy phan tir thit ca 6
phi c6 gia tri dinh dudng cao, thé hién &
ham lugng protein chiém 16,9%, lipid va do
4m thap 1an luot 12 2,13% va 3,84%, khoang
chiém 11,9%. San phim bdt ném c6 mau
vang nhat, mui dac trung ctia ca va gia vi,
vi man ngot hai hoa va trang thai khé min
v6i diém cam quan cao dat 19,3. Ham luong
protein, lipid va khoang cta san pham bot
nén trong nghién ctru nay thap hon, tuy
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nhién ham lugng am cao hon nghién ctru
cia Pham Thi Pan Phuong (2013) da tng
dung hdn hgp enzyme AF thay phan dau
t6m thé chan tring thu ché phim dam giau
carotenoid dé san xuét bot ném c6 ham
luong protein, lipid va khoang cao tuong
tng lan luot 1a 21,4%, 6,7% va 54,8%,
trong khi d6 am thép 14 2,3%. Thanh phan
dinh dudng cua san phdm bdt ném trong
nghién cru nay khac véi nghién ciru trude
c6 thé 1a do loai va thanh phﬁn hoa hoc cia
dich dam thiy phan, loai va ty 1¢ phu gia
phdi tron, ciing nhu diéu kién va thiét b sy.
Tuy nhién, tong sd vi sinh vat hiéu khi 1a
7,12 x 102 CFU/g thap hon 2,1 x 103 CFU/g
(Pham Thi Pan Phugng, 2013). Chi tiéu vi
sinh ctia san pham bot ném dat tiéu chuan
cho phép theo TCVN 7396 : 2004 (B Khoa
hoc va Cong nghé, 2004).
4. KET LUAN
O diéu kién khao sat, dich dam thuy

phan tir thit c4 r6 phi dat chit lugng tot khi thiry
phan véi ty 18 hon hop enzyme Alcalase va
Flavourzyme so véi co chat 1a 0,3% trong
thoi gian 20 gio. Dich dam thiy phan thu
dugc phdi tron vai ty 16 25% dich bap: 40%
dich dam thiry phan va sdy ¢ 60°C trong thoi
gian 72 gio thu dugce bot ném thanh pham
dat chit lugng tot nhét. San pham duoc bao
quéan it nhat 4 tudn & nhiét 4o phong van
dam bao dugc yéu cau vé cam quan va an
toan vé sinh thuc phérn.
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