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Enzyme technology and retort technology combined can provide an
effective solution to improving food quality. With protein-rich
ingredients such as buffalo meat, the application of enzymes helps speed
up the protein hydrolysis process, both softening the meat and creating
easily absorbed products. Retort sterilization technology helps prolong
the preservation time without affecting the product quality. This study
creates a thick soup product from buffalo meat based on enzyme and
retort technology. The study selected the appropriate enzyme, optimized
the protein hydrolysis mode with factors such as pH, temperature,
enzyme concentration, and hydrolysis time to build a production process
for thick soup from buffalo meat. The product was evaluated for sensory
evaluation, analyzed for nutritional composition and food hygiene and
safety. The study selected bromelain enzyme suitable for the buffalo
meat hydrolysis process at a temperature of 55 °C, pH 6.5, with an
enzyme concentration of 6%, and a hydrolysis time of 2.5 hours. The
product after hydrolysis is combined with some additives to produce a
thick soup. The product after retort has a protein content of 10.3%,
energy of 87.7 Kcal/100g. The product ensures food hygiene and safety
according to the regulations of the Ministry of Health and can be stored
for 6-8 months.
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Cong nghé enzyme va retort két hop c6 thé mang toi giai phap hiéu qua
trong cai thién chét lugng thuc pham. Vi cac nguyén li¢u giau protein nhu
thit trau, eng dung enzyme giup diy nhanh qua trinh thity phan protein, vira
c6 tac dung 1am mém thit, vira tao ra cac san pham d& hip thu. Céng nghé
tiét trung retort gitp kéo dai thoi gian bao quan ma khéng anh hudng téi
chat lugng san pham. Nghién ciru ndy tao ra san pham sdp sét tir thit trau
dua trén cong nghé enzyme va retort. Nghién ctru da tién hanh lya chon loai
enyzme phu hop, téi wru ché do thay phan protein vai cac yéu té pH, nhiét
d6, ndng do enzyme, thoi gian thuy phan dé xay dung quy trinh san xut
mon stp sét tir thit trau. San phiam dugc danh gia cam quan, phan tich thanh
phan dinh dudng va vé sinh an toan thic pham. Nghién ctru d chon dwoc
enzyme bromelain pht hop véi quy trinh thiy phan thit trdu ¢ diédu kién
nhiét do 55,5 °C, pH 6,5, véi ndng do enzyme la 6%, thoi gian thay phan
2,5 gid. San pham sau thity phan duoc két hop véi mot s6 phu gia dé san
Xuit mon sp sét. San pham sau khi retort c6 ham lwgng protein chiém
10,3%, nang lwong 87,7 Kcal/100 g. San phdm dam bao vé sinh an toan
thuc pham theo quy dinh cua B Y té va c6 thé bao quan 6-8 thang.
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1. Gigi thiéu

Thit tru c6 chira lugng amino axit thiét yéu dao dong tir 8,52 dén 10,36 mg/100 g; luong cac
amino axit khong thiét yéu da duoc xac dinh 1a 3,36-5,01 mg/100 g [1]. Cac amino axit nay gop
phan cai thién ting cuong mién dich, hd tro gidc ngu. Thit trau, dac biét 1a thit caa nhitng con trau
gia c6 dac tinh la dai, kho an va ché bién mat nhiéu thoi gian. Viéc s dung enzyme thuy phan
protein giGp lam mém thit, tao ra cac peptit mach ngan hodc cac amino axit bé sung thanh phan
dinh dudng va tao ra huong vi dac trung cho thuc pham.

Céc dang stp an lién trén thi truong nhu sup dong tui, sip dong hop, sip dong lanh,.. . cO gia
tri thuong mai cao do kha nang cung cap nang lugng va dinh dudng cao, dé ché bién va tiét kiem
thoi gian. Cac nghién ciru vé stip an lién nhu: sup hau dong tai retort [2], san pham stip an lién tr
cac loai rau cu [3], stp kimchi [4], san pham sp ga nhan sam [3]... cho thdy san pham c6 d6 6n
dinh cao, thoi gian bao quan dai. Cac nghién ctru hién nay vé slp tir thit va xwong noéi chung tap
trung ¢ dang sup trong, d6i vGi cac san pham sdp nhuyén str dung nguyén ligu tir thit trau con kha
it nghién curu [6].

Cong nghé retort 1a cong nghé st dung tdi retort 3-5 I6p dé chira dung, bao quan thuc pham va
dugc tiét trung trén thiét bi retort (thiét bj tiét trung c6 su can bang ap suat bén trong va ngoai tdi
dé d¢am bao khéng bi buc rach tui, c6 ché d6 1am mat tic thoi). Cong nghé enzyme két hop cong
nghé retort ¢ thé mang tGi giai phap hiéu qua trong cai thién chat luong thie pham. Véi cac nguyén
liéu giau protein nhur thit trau, ing dung enzyme giup day nhanh qué trinh thay phan protein, tang
cuong kha nang hap thu dinh dudng. Cong ngh¢ tiét trung retort duoc str dung dé san xuat nhiéu
san pham thyuc pham ché bién sin nhu canh, sap, chdo, com an lién do cd thé kéo dai thoi gian bao
quan ma khong anh huéng téi ham luong dinh dudng hay chat lugng san pham [7]. Codng nghé
retort ¢6 thé bao quan thuc pham ché bién sin véi cac thoi gian khac nhau tuy vao san pham dugc
bao quan. Thit va cac mon rau c6 thé bao quan tir 2-8 ndm khong can dé lanh, trai cay va cac mon
trang miéng bao quan dwoc 1,5 — 5 nam, cac san pham tir sita bao quan duoc 2,5 — 3,5 ndm, cac
san pham tinh bot, rau va sip bao quan dugc 1-4 nam [8]. Nghién ctru nay tién hanh lya chon loai
enyzme phl hop, khao sat diéu kién thuy phan protein vai cac yéu té pH, nhiét o, ndng d6 enzyme,
thoi gian thity phan dé san xuat sup sét tir nguyén liéu chinh la thit trau, dua trén cong nghé enzyme
gitp xt Iy nguyén liéu nham tan dung tot ham lugng dinh dudng tir thit trdu va danh gia chét luong
san pham sau khi tiét tring bang céng nghé retort.

2. Nguyén liéu va phwong phap
2.1. Nguyén liéu

Nguyén li€u chinh 1a thit trau bép duoc mua tai si€u thi Aeon Mall, san phém dat chét luong
theo tiéu chuan [9]. Nguyén liéu mua vé duoc xir 1y so bd va dé rao nudc, chia thanh cac mau c6
khéi lugng 300 gram/mau, goi kin trong bao bi PA va bao quan trong ta nhiét d6 - 20 °C dén khi
su dung.

Céc nguyén liéu phu khac dé san xuat stp sét nhur bi do, ca rot, hanh tay, toi, dau an, sita tuoi
déu duoc mua tai cic co so kinh doanh thyc pham dam bao tiéu chudn vé an toan vé sinh thuc
pham. Cac nguyén liéu phu déu duoc mua méi, boc vo, rira sach va ché bién ngay.

Bao bi dong goi 1a bao bi retort 4 16p (Polyester, Aluminum, Nylon, Polyrpopylene), kich thudc
bao bi: 8 x 10 cm, xuat xi tir Cong ty trach nhiém hitu han San xuét Thu‘O’l’lg mai Lo Dirc.

Cac enzyme sur dung trong nghién ciru la cac enzyme thuong mai Bromelain (10.000 Ul/g),
Papain (50.000 UI/g), Protease (10.000 Ul/g) mua tir Cong ty ¢ phin Duoc phim Novaco - Viét
Nam, Alcalase 2,4L EG tir Novozymes - Pan Mach

Céac hoa cht sir dung trong nghién ctru déu dat do tinh sach PA, ¢6 nguén géc tr Merck, Sigma
Aldrich va Trung Quéc.

2.2. Phwong phap

http://jst.tnu.edu.vn 325 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 230(09): 324 - 331

2.2.1. Lva chon enzyme thuy phdn

Thit tru sau khi duoc rd dong, rira sach dugc thai miéng 2 X 2 X 1 cm, bd sung nude voi ty 18
1:1. Bb sung 1 ché pham enzyme (Bang 1) va tién hanh thily phan vé6i diéu kién nhiét do va pH
duoc khuyen cao cho moi enzyme, néng do enzyme la 1% trong thoi gian 2 gio. Sau do, mau dugc
dun s6i trong 5 phit dé bat hoat enzyme va phan tich ham lugng nito amin, hi¢u qua thity phan
duoc lya chon dya trén ham lugng nito amin tao thanh.

2.2.2. Nghién ciru cdc diéu kién thiy phan

Sau khi Iya chon dugc enzyme; 2 yéu tb gia tri pH va Bang 1. Diéu kién khuyén céo cua cic ché

nhiét do moi trudong tiép tuc duoc t6i uu dya trén phuong phédm enzyme thuong mai

phap t6i wu hoa bé mit dap tmg RSM (Response Surface Nhiét d6
Method) va xir Iy s6 liéu bang phan mém Design-Expert. ~ Enzyme pH CC)
Diéu chinh pH méi truong, thay doi tir 5,0 dén 7,0 (& protease 7 55

dung Na,CO3 va CH3COOH dé diéu chinh); nhiét do

, n s A o x . *  Bromelain 6,5 55
thiy phan tir 45 dén 70 °C. Co6 dinh nong dd enzyme da Papain 65 55
dugc lua chon 14 1,0% (tinh theo khdi luong thit), thity P !

Acalase 7,5 60

phan trong 2 gio.

Sau khi lga chon dugc nhiét do, pH tdi wu, tién hanh nghién ctru hi€u qua thuy phan & cac
khoang thoi gian khac nhau, tir 1 dén 3 gio & diéu kién t6i wu. Tiép theo, ty 18 enzyme sir dung
dugc nghién ctru voi ndng do tir 1,0% dén 9,0% (theo khdi lwong) véi cac didu kién da Iya chon.
Hiéu qua thiy phan duoc danh gid dua trén ham lugng nito amin tao thanh.

2.2.3. Ché tao sup sét tir dich thity phdn

San phim thiy phin sau khi xiur 1y béng Bang 2. Cong thikc phoi tron chung
enzyme & diéu kién t6i vu dugc dua vao xdo so cho mon sip sét tir thit trau i
cling nguyén liéu phu va gia vi theo cong thirc & Nguyén Ty 1€ %/khoi Nguyén Ty I1¢ %/khoi
Bang 2. Thuc pham dugc dua vao tai 4 lop da — liéu  luwong thit  licu  lugng thit
duoc xtt 1y rira sach (150 g/tdi) va bai khi bang  Bido 50 Toi 1.5

cach dun ndng céc tui. Cac thi sau d6 1ap turc duoc Hanh tay 30 Muoi 1

. S Loor Stra tuol 30 Thyme 0,5
han kin miéng tai bang may han tai nhiét d6 200 -, < 10 Tiey 05
°C va dugc dua vao thiét bi retort dé tiét tring & Bot bip 5 Gt 05
ché d6 121 °C trong 15 phut. Diu &n 1 Nude 25

2.2.4. Phwong phdp ldy mau

Mau duoc 1§y doc 1ap, ngau nhién 1§y mau déu dan trong khoang thoi gian nhét dinh 1 théng/lén
sau khi bao quan ¢ tu vi khi hiu va ngay sau khi retort. Mau lay theo ti€u chuan [10] yéu cau dung
cu lay mau, cac vat chira mau phai kho, sach va khong anh hudng dén cac yeu t6 hda hoc hay vi
sinh vat (VSV) cta san pham. Lugng mau lay tiy vao phuong phap phan tich.

2.2.5. Pdnh gid cam quan san pham

Danh gia cam quan bang phép thir mo ta Free — choice Profile (FCP) va cho diém theo cudng do
thong qua bang thuat nglr mé ta dugc thiét ké boi chinh cac cdm quan vién tham gia khao sat vé cac
ddc tinh cam quan nhu mau, mui, vi, cau trac va cuong do bi€u hién cua cac ddc tinh n,éy [10]. S6
nguoi tham gia thir nghiém la 10 va thang diém duogc danh gia tir 1 dén 9 véi mure d§ chap nhan, hai
long tang dan. Mau duogc danh gid cam quan sau khi retort va trong thoi gian bdo quan.

2.2.6. Phdn tich cdc thanh phan dinh dwéng

Ham lugng nito amin dugc xac dinh bang phuong phap chudn d6 Formol (phwong phap
Sorensen) [11]. Xac dinh ham luong nito tong s6 bang phuong phap Kjeldahl. Xac dinh ham lugng
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lipid bang phuong phap Soxhlet. Dinh lugng duong khir theo phuong phap Bertrand két hop voi
phuong phap thuy phan axit [11].

2.2.7. Pdnh gid thoi han bdo qudn cia san pham

San phim bao quén trong tt vi khi hdu véi ché df 13o hoa cap toc (nhiét do 40 °C; do am 50%);
va danh gia thong qua cac chi tiéu dinh dudng (ham luong protein, lipid, glucid); danh gia chat
lugng cam quan va cac chi ti€u vi sinh vat.

2.2.8. Pdnh gid ham lwong kim logi ndng va vi sinh vét trong mau

Ham luong kim loai trong mau duoc xac dinh bang ICP-MS — do phd khéi luong plasma cam
g cao tan. Thyc hién xir Iy mau theo tiéu chuan Viét Nam [12]

Phén tich vi sinh vat trong thuc pham bang phuong phap dem khuan lac va phuong phap MPN
(Most Probable Number, phuong phap c6 s6 xac sut 16n nhét, s6 t6i kha) [13].

2.2.9. Phuwong phdp xir Iy 56 liéu

Céc 0 li¢u dugc tién hanh tinh sai s6 va phan tich phuong sai ANOVA dé xéc dinh sy khéc
biét cta cac so liéu (p < 0,05) va sai sO chuan bang phan mém Minitab Statistical nhdm kiém dinh
d9 tin cay cua két qua thu dugc tur cac thi nghiém. ’

Keét qua t6i uu hoa cua céc thi nghiém anh hudng tuong tac tir cac yéu to 1én ham muc ti€u duoc
thuc hién bang phuong phap bé mat dap tng RSM (Response surface method) va phan mém
Design-Expert (Stat-Ease Inc., M¥).

3. Két qua va thao luin
3.1. Khdo sat quy trinh cong nghé enzyme
3.1.1. Lva chon enzyme thuy phdn

Tién hanh thuy phan thit trau sau khi da so ché voi 4 loai ché pham enzyme thuong mai. Két
qua trén Hinh 1 cho thdy enzyme alcalase cho ham lwong nito amin thu dugc dat cao nhat trong 4
enzyme khao sat (0,412 g/100 g).

Enzyme bromelain cho két qua vé ham

lugng nito amin thu duoc cao thit 2 (0,338 = var?
/100 g), khac biét khong qua I6n so véi £ 040 0338 E
enzyme alcalase. Enzyme nay la nguon =

nguyén liéu trong nudc, ré tién. Ham luong & % 0202° .

nito amin thu duoc & cac mau thi nghiemse & o0 ' el

dung protease va papain tuong tng la 0,202 En 0,092 d

g/100 g va 0,196 g/100 g, thép hon toi 40% 5 010 — \

S0 V&i mau str dung bromelain. Bromelain £ 0.00 Sl k

1a enzyme dugc tach chiét tir dira, 1a nguon BDGi ching  GProtease DBromelain  WPapain BAcalase
nguyen lieu truyen thong dugc sir dyng dé Hinh 1. Biéu do so sanh két qua thiy phan cuia 4
lam mém thit, do d6 bromelain dugc lya enzyme

chon cho cac nghién cuu tiép theo.
3.1.2. T6i wu pH va nhiét dé méi truong
Bang 3. Thong sé cia qué trinh toi wu héa

Thong sb -a -1 0 +1 + o
X1 (pH) 5 55 6 6,5 7
X2 (°C) 45 50 55 60 65

Sy thay doi pH va nhiét do c6 anh huéng rat I6n dén hoat tinh enzyme do d6 s& tac dong dén
hiéu suat thuy phén. Qud trinh khao sat nay dugc thuc hién dya trén phuong phap t6i vu hoa bé
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mat dap tng véi 2 yéu té 1a pH va nhiét do. Céc thong sb cua thi nghiém va két qua duoc tom tat
trong Bang 3.

Bang 4. Phdn tich thong ké Anova cho gid tri ham heong N amino axit

Source Sum of Squares df Mean Square F-value  p-value
Model 0.0779 5 0.0156 147.28 <0.0001 significant
Residual ~ 0.0010 9  0.0001
Lack of 0.0009 7 0.0001 6.87 0.1329 not significant
Fit
Pure 0.0000 2 0.0000
Error
Cor Total  0.0788 14
Std. Dev. 0.0103 R2 0.9879
Mean 0.2543 Adjusted R? 0.9812
CV.% 4.04 Predicted R2 0.9552
Adeq Precision 33.2212

Phuong trinh hoi quy thé hién méi quan hé cua cac bién trong qua trinh thity phan nhu sau:

Ham lwong Namino acia = — 17.416442 + 0.067651*Nhi¢t + 5.679468*pH + 0.065349*(Nhiét *

pH) — 0.004584*Nhiét? — 0.675810*pH?

Két qua phan tich thong ké duoc thé hién ¢ Bang 4 cho thay md hinh tuong quan thu dugc cac
hé s6 thé hién muc y nghia véi p < 0,05. Gia tri F tai 147,28 va gié tri p < 0,0001 chung to md
hinh thu duoc c6 y nghia thdng ké cao.

Gia tri F cua Lack of fit 1a 6,87 cho thdy kha ning phu hop cua mé hinh kha cao va chi 13,29%
su sai khéc c6 thé do nhiéu sé liéu tao thanh. Gia tri R -squared cao (R? = 0,9879) va Adeq Precision
la 33,2212, cho thiy mé hinh du tin cay dé sir dung du doan ham lugng Namino acia Cua dich thay
phan trong qua trinh t enzyme [13]. C4c anh huong ciia bién doc lap 1én ham muyc tiéu c6 thé duoc
danh gia théng qua do thi bé mat dap tng 3D (Hinh 2).

—T I Factor Coding actual

04 —T | l N R1
0,2 1 | iy @ Design Ports

| RI1=0,328
] Std #9 # 11

Rl

X1=A=55
X2=B=6,5

45 50 55 60 65 70
Nhiét

A: Nhiét

Hinh 2. Anh hieong ciia pH va nhiét dé méi truong dén ham lwong nito amin cua dich thiy phan trong
khong gian 3 chiéu

Két qua trén Hinh 2 cho thay ham luong Namino acia €O Sur bién d6i manh trong khi thay d6i cac
yéu t6 moi trueong 1a pH va nhiét do. Enzyme bromelain thé hién do hoat dong 6n dinh trong mdi
truong pH trung tinh va dat cuc dai tai 6,502. Thi nghiém ciing ghi nhan két qua thiry phan ting
dan trong khoang nhiét do tir 45 t6i 55 °C va giam dan khi tiép tuc tang nhiét do, dat cuc dai khi
nhiét do 6n dinh tai 55,53 °C. M6 hinh thu dugc cho thdy tai gia tri pH = 6,502 va nhiét do moi
truong la 55,535 °C cho gia tri ham lugng nito amin dat cuc dai 1a 0,332 g/100 g.

Dé kiém chung tinh chinh x4c ciia gid tri nhan dugc tir phurong trinh hdi quy, ching t6i lva chon
tién hanh lap lai 3 1an thi nghiém doc lap dwa trén gié tri nhiét d 55,5 °C va pH 6,5 dé phu hop véi
diéu kién thiét bi. Him luong nito amin cta dich thay phan thu duoc khdng khac biét so véi két
qua tinh toan. Vi vay, nhiét do 55,5 °C va pH 6,5 duoc lya chon 1a diéu kién téi uu cua enzyme
bromelain trong céc thi nghiém tiép theo.
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3.1.3. Khado sét dnh hwéng nong dg enzyme va thoi gian thiy phan

0,7
07

06

o
@
@

05

e
@

04

Ham lwong N axit amin (g/100g)

032 0,5

02 1 15 2 2,5 3
0 1 2 3 4 5 6 7 8 E] Théi gian (2i5)

Ty 1¢ enzyme (%) ‘ 4 , ) v . re 7 a ,
Hinh 4. Anh hirong cua thoi gian toi hiéu qua

Hinh 3. Anh huong ciia nong dé enzyme bromelain
thuy phan

toi hiéu qua thuy phdn

Anh huéng cua ndng do enzyme bromelain téi hiéu qua thity phan dugc thé hién & Hinh 3. Két
qua Hinh 3 cho thay hiéu qua thity phan ting dan khi ndng do enzyme ting tir 1 toi 6% va bét dau
giam & ndng do 7%. Ham lugng nito amin cao nhat 12 0,605 g/100 g chit khd ¢ ndng do 6%.

Két qua nghién ciru trén Hinh 4 cho thay hiéu qua thuy phéan trén ddi tugng nghién ciu ting
theo thoi gian thily phan dén 2,5 gid va khong dbi khi ting thém thoi gian. Him lugng nito amin
cao nhat 1a 0,660 g/100 g chat thd & 2,5 gio va khong ddi khi ting 1én 3 gio. Do d6, thoi gian thiy
phan tét nhét 1a 2,5 gior d6i vai thi nghiém nay.

3.2. Pdnh gid chdt lwong sdn pham
3.2.1. Pdnh gid chat hrong qua gia tri cam quan

Két qua thé hién bang phép thir free-choice profile gom 2 budc: tong hop thuat ngit nham mo
ta san pham (Hinh 5) va cho diém cam quan theo cudng do (Hinh 6).

Sénh
Do yéu thich 9.00

]8 10 10 10 chung Min
8 g5 9 9 3 Mui thao mdc /5. 00 Mau dic trung
7 7 /‘ 2 3.00
F 6 Mau déng déu b 100 17 Mui dic trun
s e g den B 100 o Ac e
£ 3 ) ¢ J
= 3 Héu vi dang d o Vi déc trung
5 3 3 C //
\ Mau thim =17 Vi béo
0 Pong nhat Hoa hop
W oW s owoa Wy S S 2 5 E
E E ?DD g 2 ‘1§ s = § E 2 = 2 el Trudc tiét tring
a2 B 5 = gl - £ =
2 2.8 2 2 F g g~ 8 == Sau tiét tring
TIT S AT 2373 = = B s
s 2 = = 5 Sau tiét trung 2 tuan
Z = = =

Hinh 5. Tong hop thugt ngit thu diegc tir phép thir - Hinh 6. D6 thi tong hop két qua dénh gid cam
free-choice quan san pham sup thit trau

Bang tong hop khao sat cho thiy da sé danh gia san phim mang dugc huong vi dic trung tir
cac nguyén liéu chinh (thit trau) déng thoi liét ké dugc day du cac thudc tinh cam quan cia san
phdm. Do do, viéc phan tich két qua danh gia ciia c4c cam quan vién dua theo céc thudc tinh trén
két hop voi khao sat d yéu thich chung Ia hoan toan thich hop. Diém danh gia cam quan trén ting
san pham déu cho két qua kha quan va c6 do o 6n dinh tuong dbi cao. Sau tiét trng cac san pham
déu giit duoc cac dac diém vé mau sac, trang thai, mui va vi cua san pham. Dong thoi, qua trinh
theo d3i danh gia han sir dung cua san phdm ciing cho thiy khdng c6 su thay déi vé cam quan caa
mau trong thoi gian 2 thang, san pham van giir duge huong vi thom, ngon nhur ban dau.
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3.2.2. Pdnh gid chdt heong qua ham hrong dinh dwéng

Ham lugng dinh dudng cua san pham sau )
khi tiét tring va trong thoi gian bao quan o ta ~ Bang S. Thanh phan dinh dudng trong 100g san

vi khi hau duoc trinh bay trong Bang 5. San pham stip thit trau
pham sau khi san xuat co tong néng luong bang Thanh Ham lwong dinh dudng (9/100g)
87,7 kcal, thugc nhdm san pham c6 lugng calo  phin Ban dau 1 thang 2 thang

trung binh theo huéng dan chung ctia United Protein  10,3+0,1  10,4+0,12 10,2+0,13
States Deparment of Agriculture (USDA); Lipid 1,86+002 192+001 1,95+0,01
trong qua trinh bao quan, thanh phan dinh Glucid ~ 7,43+008 738+0,11 745+0,14
dudng va ning luong thay d6i khong dang ké  Tong 87,70 88,40 88,15
S0 V&i ban dau.

Két qua nay 1 hoan toan phii hop véi véi cac nghién ciu trude day vé san pham retort [7], [8]. Béi
v6i ham lugng dinh dudng amino axit trong sup xuong lon va sip xwong cuu Xu ly bang enzyme [14]
cho két qua phén tich tuong tur vai gid tri dinh dudng amino axit duoc bd sung hiéu qua.

3.2.3. Pdnh gid chat heong qua ham heong chat khoang va kim logi nang

Bang 6. Ham lwong khodng va kim loai ning trong sdan phim
Mau Hg (mg/kg) As (mg/kg) Zn (mg/kg) Cu (mg/kg) Fe (mg/kg)

SUp thit trau KPH KPH 22,87 0,54 12,74

Két qua vé ham luong chat khoang va kim loai nang trong san pham thé hién tai Bang 6 cho
thay ham luong kim loai ning Hg, As trong san pham ¢ muc khong phét hién (KPH), phu hop véi
gidi han cho phep theo Quy chuan ky thuat qu00 gia [15].

Dong thoi két qua ciing cho thdy san pham con bd sung déng ké cac khoang chat can thiét cho
suc khoe nhu sit va kém. Vi san pham c6 khéi luong khoang 150 g/tui c6 kha nang cung cap
khoang 3,4 mg Zn va 1,9 mg Fe trong mét khau phan dn/ngay.

3.2.4. Bdnh gid chat hrong qua chi tiéu vi sinh vat

Chi tiéu vi sinh vat cua san pham duoc thé hién ¢ Bang 7.
Bang 7. Chi tiéu vi sinh vdt trong mau sup thjt

chi e Thang 1 2 Giéi han cho phép
Tong s6 vi sinh vat hiéu khi (CFU/g) KPH KPH KPH 5x10° - 5x10°
N4m men (CFU/g) KPH KPH KPH 0

Nam méc (CFU/g) KPH KPH KPH 0
Coliform (MPN/g) KPH KPH KPH 0

E. coli (MPN/g) KPH KPH KPH 0

Dua theo tiéu chuan vé thit hop [16], san pham duoc theo dai trén 5 nhém vi sinh vat bao gom:
E. coli, coliform, téng sé vi khuan hiéu khi, nAm men va nim mdc sau 0, 1 va 2 thang bao quan
trong t vi khi hau (40 °C, d6 4m 50%). Khong c6 ghi nhan nao vé su lay nhidém va phat trién vi
sinh vat trong san phiam sau mdi 2 thang duoc theo ddi bao quan trong ta vi khi hau. Két qua cho
thiy hiéu qua va kha niang ung dung cua céng nghé retort véi yéu cau vo trang sir dung trong
thuong mai. Cong nghé tiét tring retort da duoc ung dung dé san xuét nhiéu loai thuc pham dong
hop, dong tai do kha ning tiét trung nhiét do cao két hop can bang ap suét khién san pham duoc
tiét tring toan bd nhung van gitr nguyén dwoc ciu trac, dam bao do kin cua bao bi, ngin can su
xam nhap cua vi sinh vat va cc tc nhan tir bén ngoai [7].

Phuong phéap bdo quan gitip danh gid thoi gian bao quan wéc tinh dai tur 3 toi 4 1an so vai thoi
gian bao quéan trong didu kién moi truong thong thuong [17]. Do do, voi két qua theo ddi trong 4
thang trong diéu kién tu vi khi hau c6 thé dam bao muc an toan cho san pham trong 12-16 thang &
diéu kién thong thuong.
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4. Két luan

Nghién ciru da lya chon dugc diéu kién thich hop dé san xuat san pham sup sét tir thit trau bang
cdng nghé enzyme va danh gia chat luong san pham (ham luong dinh dudng, ham lugng khoang,
kim loai nang va chi tiéu vi sinh vat) sau khi tiét tring bang cong nghé retort. Quy trinh san xuat
bao gom 2 giai doan: (1) thuy phan thit trau bing enzyme bromelain ¢ diéu kién: pH 6,5; nhiét do
55,5 °C trong 2,5 gio véi ty 1& enzyme 6% (w/w) cho hdn hop c6 ham lwgng amino axit 1a 0,660
/100 g; (2) Pong ti 150 g/tdi va tiét tring san pham bang thiét bi retort (121 °C, 15 phat). Mdi
100 g san pham cung cap tong ning lwong 87,7 keal; ham lugng protein, lipid va glucid lan luot 1a
10,3 g; 1,86 g; 7,43 g. Khong phét hién kim loai nang (Hg, As) trong san pham, dap tng gigi han
kim loai nang trong thuc pham. San pham cung cap luong khoang 1a 3,4 mg kém (Zn) va 1,9 mg
sat (Fe). San pham duoc bao quan trong ta vi khi hau trong 2 thang twong duong thoi gian bao
quan 6 - 8 thang trong diéu Kién thuong.
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