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UNG DUNG ENZYME PROTEASE LAM TANG GIA
TRI SINH HOC CUA PROTEIN TRONG CAC SAN
PHAM CHE BIEN TU THIT LON

Nguyén Thi Phwong Lan', Hoang Thé Hung?

Protease 4 enzyme xuc tac thiy phan protein tao thanh nhitng phén tir thap va cac amino axit.
Nghién ciru ny cho thay sir dung Enzyrne Protease (PRT- Ol/dang bot) trong qua trinh ché bién
thit lon di 1am tang gia tri sinh hoc, chit lugng cam quan mau sic, mui vi cia san phim, dam
bao strc khoe cho ngudi str dung, nhat 1a khi cuong d6 lao dong ting cao. Nghién ciru khao sat
anh huong ty 1¢, thoi gian udp enzyme protease trong qua trinh ché bién. Két qua thu duoc ty
16 enzyme protease 0,50%, thoi gian udp 1a 30 phut cho chét lugng cam quan phu hop nhét va
ham lugng 8 axit amin can thiét ting khoang 2 1an so vi san pham ché bién tir thit khong dugc

udp enzyme.

Tir khéa: Ung dung, enzyme protease, ché bién, thit lon.

I. PAT VAN PE

Protease duoc str dung trong ché bién
1am mém thit 13 Gtng dung c6 tinh truyén
thdng, tir rat lau nhan dan ta di dung dira,
du du xanh bd sung vao qua trinh ché
bién thit bo, thit chan gio dé lam mém,
rt ngn thoi gian ché bién, tao thic in
dé tiéu hoa day thuc chit 1a sir dung cac
enzyme bromelin, papain. Tuy nhién
enzyme trong cac thanh phan dé con c6
chtra mot luong tap chét nhét dinh nén
hiéu qua st dung enzyme s& khong cao
s0 v6i cac ché pham enzyme da duoc
khai thac va tinh ché c6 muc d tinh kh-
iét theo tiéu chuan cong nghiép. Thit lon
dugc sir dung trong nghién ctru 1a phan
nac mong tu giéng lon thit, thi nghiém
sau khi giét mo khoang 3 tiéng. Phan nac
than tir thit lon duoc xtr Iy loai bo phan

tap chat: md, bi va chit bam dinh trén bé
mit trong qua trinh giét mo. Pinh hinh
miéng thit theo kich thudc, khdi luong
twong duong nhau sau d6 udp enzyme.
Thit dudi tac dong cua ty 1€ enzyme, thoi
gian uop ¢ nhiét do thuong (25°C+2) sé
xuc tic qua trinh thuy phén lién két pep-
tide (-CO-NH)n trong phan tr protein,
polypeptide dén san pham thuy phan
cudi cung la cac acid amin, lam cho thit
c6 mot d6 mém thich hop va ting huong
vi cho thit. Muc ti€u ctia nghién clru nay
la tang gia tri sinh hoc cua protein, gia
trj cdm quan cua san pham ché bién tir
thit c6 bd sung enzyme protease so voi
cac san pham ché bién theo cach thong
thuong, dac bi¢t 1a gia tri sinh hoc cua
protein thé hién qua ham luong axit amin
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khong thay thé ting khoang 2 lan. Ttr d6
dap tmg nhu cau dinh dudng, ting strc dé
khang, d6 déo dai cua con nguoi khi lao
dong ¢ cuong do cao.

ILNGUYENVATLIEU VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén vat li¢u

- Thit lon nac than dap Gtng TCVN
7046:2009 Thit lgn tuoi.

Yéu’céuqkhéc: Str dung ph'?ln thit sau
khi giét mo6 khoang 3 gio.

- Enzyme: Enzyme Protease (PRT -01/
dang bot);

Hoat luc 5000 IU/g;

pH: trung tinh 5 -7,

Don vi cung ung: Cong ty CP Hoa
dugc va Cong nghé sinh hoc Biogreen.

2.2. Trang thiét bi dung cu

Trang thi(:%t bi tai phong thi nghiérp:
May dap mau, pipet, binh tam gidc, gidy
loc, binh dinh murc.

Pia diém: Phong thi nghiém Cong
nghé sinh hoc/ Vién Nghién ctru Khoa
hoc Hau can Quan su/Hoc vién Hau can.

Trang bi dung cu cdp dudng: Xoong,
noi, bat dia, mudi thung, thét, dao...

2.3. Héa chét

Dung dich fomandehyt trung hoa 30%;

Dung dich NaOH 0,1N;

Dung dich phenolphtalein 1%.

2.4. Phuong phap nghién ciru

2.4.1.Phwong phap thuc nghiém

a. Nghién ctru khdo sat anh hu’c”yr;g cua
ty 1¢ enzyme protease trong ché bién
thit lon

Thit nac than su dung dam bao do tuoi
theo TCVN 7046:2009 Thit lon tuoi,
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dem di lam sach va dinh hinh theo khéi
lugng kich thudc twong duong nhau.
Ché pham enzyme protease hoat dong
¢ vung pH 5 - 7 nén phan tng dugc
tién hanh pH tu nhién cua thit. Ty 1€ en-
zyme trén co chét tinh theo % tir 0,30%
dén 0,070% vé6i budc nhay & = 0,05%.
TAm u6p timg mau thit trong timg ndng
do enzyme khac nhau trong thoi gian
5 phat. Ly mAu thit ra dem ché bién
trong 5 phut, thir cdm quan va xac dinh
ham lugng nito formol ¢ nhitng ty 1€ en-
zyme cho gia tri cam quan tot nhit sau
d6 chon noéng do enzyme thich hop dé
lam mém thit.

b. Nghién ctru khdo sat anh huong thoi
gian udp enzyme protease trong ché bién
thit lon

Twr thi nghiém 1 chon dugc ty I¢ en-
zyme protease thich hop. Lay ty 1& do
dem di udp cac mau thit co ciing khdi
luong, kich thudc ¢ thoi gian khac nhau
tir 15 phat dén 45 phut, v6i budc nhay
0 = 5 phat. Sau khi dat thoi gian khao
sat dem ché bién trong vong 5 phut, thir
cam quan va xac dinh su thay doi ham
luong céc axit amin ty do (8 axit amin
can thiét cho co thé nguoi). Tir d6 lya
chon thoi gian dung qué trinh udp en-
zyme nham tao ra san pham c6 lugng
axit amin khong thay thé nhiéu nhit,
cho gié tri cdm quan, gia tri dinh dudng
tot nhat.

2.4.2. Phuwong phap phan tich hoéa ly

a. Phuong phap xac dinh ham lugng
nito formol

Phuong phap chuan d¢ Formol (phuong
phép Sorensen).

b. Phuong phap xac dinh ham lugng
axit amin tu do
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St dung phuong phap sic ky long hiéu
nang cao HPLC.

2.4.3. Phuong phap danh gia caim quan

Panh gia chat luong cam quan theo
TCVN 3215:1979.

2.4.4. Phwong phap xir Iy so liéu: Sir
dung Excel.

III .KET QUA VA BAN LUAN
3.1 .Nghién ciru 4nh huéng cua ty 1€
enzyme protease trong ché bien thit lon.
Dung phuong phap phan tich mé ta
muc 2.4.2 va 2.4.3 ta thu duoc ket qua

chi ra ¢ hinh 1; hinh 2. va bang 1. Tt do
ta thay:

Két qua danh gia cam quan cho thiy
ty 1& enzyme trong khoang 0,45% dén
0,50% trudce khi xtr 1y nhiét thit c6 mau
hong twoi, c6 do dan hoi va khong co
hién tuong ri nude. Sau khi xir Iy nhiét
thit mém va c6 do dan hoi tot nhit & ty
1€ 0,50%, thit va nudc thit c6 mui thom
dic trung. O ty 1& < 0,40% thit van con
ctmg nhit 1a sau khi xir Iy nhiét, & mau
0% trong nudc con cb van protein két
tha, 16p mang nhe bam trén bé mat thit.
O ty 1& > 0,55% thit c6 hién tuong ri
(ba thit), sau khi xir Iy nhiét c6 vi ding
O hau vi.

Hinh 1. Méu thit khong wép Enzyme va méu thit wép Enzyme

Tién hanh phan tich ham luong nito
formol & ty 1& 0%; 0,45%; 0,50% va
0,55%. Cac mau thi nghiém déu duoc
lap lai 5 1an, x4c dinh ham luogng nito

formol 13p lai 3 1an/1 mau thi nghiém
r0i lay gia tri trung binh cho két qua
trong bang 1:
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Bing 1: Anh hwéng ciia nong dp Enzyme dén suw thay doi ham lwong nito formol

khi thuy phan protein thit lon

Luwong nito formol g/100g thit

Mau/
Tylgenzyme (%) 1\ N2 TN4 TN5S TN6" TB/5
1/0 (%) 021 0,8 0,20 022 020 0,19
5/0,45(%) 028 024 0,26 0,29 - 026
6/0,50(%) 031 028 0,29 033 028 030
7/0,55(%) 034 031 0,32 0,36 0,33

Ghi chii: TN thi nghiém, * mdu kiém tra tai Vién Dinh Duéng Quéc Gia

Két qua trong Bang 1 cho thiy mau
thit khong c6 enzyme thi ham lugng
nito formol thip nhit ching t6 sy thuy
phan dién ra chdm thit 1au mém. O céc
ty 1€ 0,45%; 0,50%; 0,55% ham lugng
nito formol ting cao dac biét 1a mau
0,55%, su thuy phan protein thit dién ra

Ham lugng nito formol
(g/100g)

nhanh vi vy thit mau mém.T}"/ 1¢é en-
zyme cang cao thi sy thuy phan protein
dién ra cang nhanh. Tir két qua phan
tich trén cho thay & ty 1é enzyme so véi
co chat 1 0,50% thi ham luong nito for-
mol & muc hop 1ly. Vi vay, chon ty 1¢
enzyme thich hop 1a 0,50%.
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0 I T —

050%  0.55% 1V 1¢enzyme

Hinh 2. Anh hwéng ciia néong d¢ Enzyme dén sw thay doi ham lwong nito formol
khi thuy phdn protein thit lon
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3.2. Nghién ctru chon thoi gian t6i wu dé enzyme 1am mém thit

pH
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Hinh 3. Anh hwéng thoi gian wép Enzyme dén sw thay déi pH
khi thuy phdn protein thit lon

- Két qua kiém tra pH ctia mau thé hién
theo hinh s 3. pH cua thit giam biéu
hién rﬁ“mg cac soi co cua thit da duoc lam
mém ra.

- Két qua danh gia cam quan cho thay
thoi gian 1am mém thit trén 25 phut, khi
ding enzyme dé 1am mém thit thi ty 1¢
enzyme va thoi gian u6p enzyme anh
huong nhiéu dén d6 mém cua thit. Néu
ty 1€ enzyme cang cao, thoi gian udp en-
zyme cang lau thi thit cang mau mém.
Néu ty 1& enzyme qua cao thi s& 1am thit
coO Vi dang nén ty 1& enzyme thich hop dé
lam mém thit 0,50% va tho1 gian thich
hop 1a 30 phut. Nguoc lai ty 1€ enzme
cang thap va thoi gian wdp ngin thi thit
1au mém hon.

- Két qua phan tich ham luong nito for-
mol & thoi diém 0 phut, 30 phut va 45

phit. Két qua chi ra & bang 2 va hinh 4

Ham luong nito formol tang manh &
thot thot gian 30 phut tang khoang 2,5
lan sau d6 giam nhanh. Thit dudi tac
dong cua ty 1€ enzyme, thoi gian udp
s& xuc tac qua trinh thiy phan lién két
peptide (-CO-NH)n trong phéan t pro-
tein, polypeptide dén san pham thuay
phan cubi cling 1a cac axit amin, 1am cho
thit c6 mot do6 mém thich hop va ting
huong vi cho thit. Qua trinh thuy phan
protein do enzyme bd sung va enzyme
¢6 san trong thit thoi gian dai s& din dén
qua trinh khur axit amin thanh amoniac,
axit, rugu, H2S, indol, skatol. Cac chat
hiru co dugc tao thanh do sy phan huy
so b axit amin lai tiép tuc chuyén hoa
khi d6 mé thit mat tinh dan h01 pH cling
chuyén tir méi truong axit yéu dén moi
truong kiém hinh 3.
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Bing 2. Anh hwéng ciia thoi gian wép enzyme dén ham lwong nito formol khi
thuy phdn protein thit lon

Mau/ Luwong nito formol g/ 100g thit
Thaoi gian wép
TN1 TN2 TN3 TN4 TNS TB
1/0 phut 0,27 1,21 0,21 0,22 0,19 0,42
5/30 phut 0,52 1,31 0,49 0,55 0,48 0,67
8/45 phut 0,36 0,89 0,32 0,38 0,28 0,45

Ghi chu: TN thi nghiém

Ham lugng nito formol

(g/100g)
0.8
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Hinh 4. Anh hwéng ciia thoi gian wép Enzyme dén ham lwong nito formol khi
thuy phan protein thit lon

- Sau khi kiém tra ham lugng nito for- va phan tich ham lugng axit amin ty do
mol bang phuong phap Sorensen két (8 loai axit amin can thiét cho co thé
hop kiém tra tai Vién Dinh dudng. Dé ngudi) phuong phép sic ky long hiéu
khang dinh gia tri sinh hoc, gi tri dinh nang cao HPLC tai vién Dinh dudng.
dudng cua san pham sau khi udp en- Két qua duoc thé hién & Bang 3 va
zyme chiing toi da tién hanh thi nghiém Hinh 5.
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Bing 3. Anh hwéng ciia thoi gian wép Enzyme dén sw thay doi ham lwong cdc axit
amin khong thay thé khi thuy phan thit lon

Thaoi gian
TT  Axit amin Pon vi TN1 TN2
0 Phit 30 phat 45phat 0 phat 30 phut 45 phit

1 Threonine mg/100g 32,05 43,36 32,49 23,9 36,28 22,25

2 Valine mg/100g 6,36 8,27 5,96 4,55 9,05 7,92

3 Methionine mg/100g 2,42 3,97 3,5 2,57 7,33 7,38

4 Lysine mg/100g 7,79 11,15 8,03 4,45 13,26 9,25

5 Leucine mg/100g 20,27 28,23 36,97 6,99 29,64 18,84

6 Isoleucine mg/100g 4,97 6,6 5,66 8,03 25,18 17,88

7 Phenylalanine mg/100g 0 0,77 0 4,67 13,76 10,11

8 Tryptophan mg/100g 0,67 1,23 0,66 6,97 8,07 8,85

Qua biéu d6 ¢ Hinh 5 cho thay sau Vc’{i mau khéng udp enzyme, qén thoi
khi uép enzyme 30 phut tiy loai a;&it diém’45 phl"lt tat ca cac mau déu giam
amin khac nhau ting 1,2 dén 4,2 lan, it nhat 1,1 lan.

khoang 2 1an cho tong 8 axit amin so

Ham hromg axit amin
(mg/100g)

® Trung binh _tc"'mg g

1500 A
axit amin can thiet

1200

900
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300

0o 1 , -~ Théi gian
wop enzyme

Khongwdp  Udp enzvme Udp Enzvme
Enzyme 30 phat 45 phut

Hinh 5. Anh hwéng ciia thoi gian wép Enzyme dén sw thay déi
ham lwong tong 8 axit amin khong thay thé khi thuy phdn thit lon
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Chéat dinh dudng trong thirc an sé trai
qua mdt qua trinh bién ddi vé mat hoa
hoc dé chuyén héa thanh dang don gian
ma céc té bao trong co thé c6 thé hap thu
nhu: protein dugc phan giai thanh céc
axit amin. Do d6 qua trinh b6 sung en-
zyme trong ché bién thit lon sé& rat ngan
dugc thoi gian chuyén héa cta thirc dn
trong co thé, gitip co thé d& dang hap
thu, tiéu hoa tot hon va ting cam giac
ngon miéng khi str dung san pham.

IV. KET LUAN

Qua nghién curu st dung ty I¢ enzyme
protease (PRT-01/dang bot) 0,50%,
thoi gian tam uép 1a 30 phut 1am ting
gia tri dinh dudng cua thit, ting ham
lugng axit amin ty do, dic bi¢t 8 loai
axit amin thiét yéu ting khoang 2 lan
va tdng gia tri cdm quan nhu mau sic,
mui vi, 6 mém.

Thit qua tdm uép enzyme s& rut
ngin dugc thoi gian ché bién san

Summary

pham rat ngan duoc thoi gian chuyén
héa cua thtic an trong co thé, giup co
thé dé dang hap thu, tiéu hoa tét hon,
va tdng cam giac ngon mi¢ng khi sur
dung san pham.
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APPLICATION OF PROTEASE ENZYME TO IMPROVE BIOLOGICAL
VALUES OF PROTEIN IN PORK PRODUCTS

Proteases are enzymes that decompose proteins into low-molecules products and
amino acids. The study showed that using Protease Enzyme (PRT-01/powder) in pork
processing can improve nutriton values, colors and tastes of the final products, as well
as to ensure the health for users working in the intensive environment. Examining on
the ratio and time of protease enzymes used in pork processing indicated that the most
effective ratio of protease enzyme was 0.50% and the marinating duration was 30 min-
utes for the most suitable sensory quality. At the indicated ratio and duration, the con-
tent of 8 essential amino acids increased by 2 times in comparing with none-protease
products.

Keywords: Application, Protease enzyme, Processing, Pork.
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