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Tom tat

Tuy tang lon 1a mdt co quan tham gia vao qué trinh tiéu hoa va 1a ngudn phu pham tir cac
co s6 giét mo gia stc c6 thé tin dung dé thu nhan ché enzyme protease. O Viét Nam, enzyme
protease dd duogc (mg dung trong nhiéu linh vuc khac nhau va hién nay van phai duoc nhap tir
nudc ngodi véi gia thanh twong ddi cao. Nghién ctru nay dugc thyc hién nham muc dich tim ra
phuong phap hiéu qua dé thu nhan ché pham protease tu tuy tang 10’n va ung dung vao vi¢c lam
mém thit. Két qua cho thay phuong phap chiét enzyme bang nude cat rdi két tha protein enzyme
bang ethanol 96 % da cho hiéu qua thu nhan ché pham enzyme cao. Ché pham nay c6 mit cac
enzyme trypsin, chymotrypsin, pepsin va co kha nang lam mém thit & ham luong 0,5 % va c6
ty 16 méat nude trong ché bién khong dang ké.

Tir khéa: Tuy tang lon, trypsin, chymotrypsin, lam mém thit.
1. PAT VAN PE

C6 nhiéu nghién ctru trong viéc lam mém thit va lam cho thit ngon hon. Vé mit héa hoc,
c6 thé st dung CaClz, mubi, phosphates va enzyme dé lam giam luong mo lién két. Cac phuong
phap vat ly ciing da duoc thir nghiém lam mém thit bang xir Iy ap luc, kich thich dién [1]. Viéc
sir dung protease trong ché bién 1am mém thit 13 img dung c6 tinh truyén thong, nguoi dan ¢
nude ta tir rat 1au da biét dung dira dé b6 sung vao qué trinh ché bién thit bo, ndu chan gio véi du
du xanh... ma thyc cht 1a st dung cac enzyme papain, bromelain... Trong ché bién thuty san,
protease dugc bd sung dé tang luong nudc mam nho thuy phan protein thanh cac acid amin lam
tang hiéu suat thu hoi dam cua nuéc mam [2]. Enzyme protease duoc thu nhan tir cac ngudn
dong vat, thuc vat va vi sinh vat co nguén géc tu nhién va khong ddc voi con ngudi nén ngay
cang dugc su dung rong rai.

Hién nay cic co so giét md gia stc, gia cdm ¢ nudc ta da thai ra hang ngdy mot luong 16n
phé pham can dugc xir I hodc ché bién tiép dé tranh 6 nhiém mai truong. Phu pham cua lon, dic
biét 1a tuy tang 1a mot trong nhitng co quan quan trong chtra nhiéu enzyme ti€u hoa tinh bot va
protein nhung ngudi ta chi st dung lam thire an cho gia stc, gia cAm [3]. Trong ndi dung nghién
ctru nay, tuy tang lon da duoc dung dé trich ly enzyme protease tao ra nguon ché pham enzyme
nham @ Ung dung vao viéc lam mém thit trong qua trinh ché bién thay thé cho viéc sir dung phu gia
1am mém thit c6 ngudn gdc hoa hoc.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién ctru
Nguyén liéu chinh dung trong thi nghiém 14 tuy tang lon duogc lay tir co s¢ giét mo gia stic
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¢ thanh phé ’Hué, bdo quan bé“mg nuéc da dé gilr hoat tinh clia enzyme va dwa vé phong thi
nghi¢ém dé tién hanh céac budc tiep theo.
Thit bo loai dai (1a phan thit nac vai cua con bo) sau 2 gio gi€t mo.
2. Phuwong phap nghién ctru
2.1. Phwong phap thu enzyme protease tir tuy tang lon

Phuong phap 1: Tuy tang lon sau khi loai bé céc tap chat dugc nghién véi nudc cat (4°C)
theo ti I¢ 1: 2 (W/v), hdn hop duogc loc dé thu dich chiét enzyme va bao quan ¢ 4°C dé xac dinh
ham lugng protein enzyme va hoat d¢ enzyme [4].

Phuong phap 2: Dich chiét enzyme bang nude cit (san pham tir phwong phap 1) s& duoc
két tta bang dung dich (NH4),SO4 bdo hoa theo ti 1¢ dich chiét va (NH4),SOa4 (1: 2, v/v). Phan két
tha sau khi ly tim ¢ 4°C véi tbe d6 10.000 rpm trong 15 phut s& dugc tham tich bang thi cellulose
lién mach (seamless cellulose tubing) 36/32. Sau khi thim tich, mau dugc bao quan & 4°C [4].
Phén két tua nay dugc hoa tan trong 5 mL nudc cat dé xac dinh ham luong protein enzyme va
hoat d0 enzyme.

Phuong phap 3: Dich chiét enzyme bang nudc cit (san pham tir phwong phép 1) s& duoc
két thia voi ethanol 96 % theo ti 1& dich chiét va ethanol (1: 4, v/v). Sau d6, hdn hop dugc ly tim
v6i toe do 10.000 rpm trong 15 phat & nhiét do 14 4°C, thu phan tia va bao quan ¢ 4°C [4]. Phan
tia nay dugc hoa tan trong 5 mL nudc cat dé xac dinh ham luong protein va hoat do enzyme.

2.2. Phwong phap phan tich

banh gia kha nang phan giai protein cua cac phuong phap thu nhan enzyme bang phuong
phap khuyéch tan thach dia. Enzyme c6 kha nang phan giai proetin cao thi kich thudc vong phan
giai cang l6n [5].

Xac dinh ham lugng protein enzyme bang phuong phap Bradford [6] va xac dinh hoat d6
protease theo phuong phéap Amano [7].

Xéc dinh thanh phéfln enzyme trong ché pham bang phuong phap dién di SDS-PAGE theo
Andrew [8]. Phan tich két qua dién di d€ xac dinh trong luong phén tir cia protein emzyme dua
trén thang chuan protein Prestained Protein Ladder, 10 - 180 kDa, cuia hang Thermo Scientific.

Phuong phap nghién ctru 1am mém thit bang enzyme: ché pham protesae thu nhan tir cac
phuong phap 2 va 3 duoc hoa tan trong nudc cit v&i ndng do tir 0,1-0.5%. Thit bo loai dai dugc
cat lat voi kich thudc: day 1,0 cm, dai 4,0 cm, rong 3,5 cm, rdi wop voi dung dich che pham
enzyme O cac ndong do pha sin trong thoi gian 10 phat [9]. Sau d6 danh gia do dai va do mat nude
ché bién cua thit theo cac phuong phép sau:

Do dai cua thit bo duoc xac dinh theo phwong phap cua Wanner béng may do do dai WDS-1
vo1 toc do ludi dao 300 mm/phﬁ:[. Do d6 dai tai 05 vi tri khac nhau trén mau thit trude khi ludc,
sau khi ludc va dugc 1ap lai 03 lan.

D06 mat nudc ché bién duge xac dinh theo Honikel: cAn mAu thit, cho véao tai PE chiu nhiét
va ludc trong thiét bi Water bath (WNB10) ¢ nhi¢t do 95°C trong 3 phut, sau d6 lam mat dudi
voOi nudc. Lay thit ra khdi tai, 1am kho bang giay tham va can khoi luong mau.
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Ty 1é mat nu6c ché bién dugc tinh theo cong thirc sau:

M - M2

Ty 1 mat nude ché bién (%) = v
1

Trong d6: MI: khoi lwong thit trudce khi luoc
MI: khéi lwong thit sau khi lugc
2.3. Phwong phap xir Iy s6 liéu

Céc thi nghiém duoc ldp lai 03 1an, s6 liéu dugc xu 1y theo phugng phap thong ké, so sanh
cac gia tri trung binh theo phan tich Anova v6i muc y nghia o = 0,05 bang chuong trinh Microsoft
Excel [10].

III. KET QUA VA BAN LUAN
3.1. Hiéu qua cac phwong phap thu nhian enzyme protease tir tuy tang lon

Sau khi trich ly enzyme tir tyy tang lon b:?l,ng nudce cat, két tia bang dung dich (NHa),SO4
50 % bao hoa va két tua bang ethanol 96 %. Tién hanh xac dinh ham lugng protein enzyme va
danh gia hoat tinh protease cta cac ché pham thu dugc, két qua dugc thé hién & Hinh 1.

Hinh 1. Hoat tinh protease cua dich chiét va ché phcfm tr tuy tang lon

a) Hoat tinh protease cua dich chiét tuy tang lon theo phwong phap 1; (b) Hoat tinh protease
ciia ché pham theo phirong phdp 2; (c) Hoat tinh protease ciia ché pham theo phiong phdp 3

Két qua cho thiy: hoat tinh ctia enzyme protease cao nhat thu dugc & phuong phap 3 véi
hoat d6 46,63 U/mL ung v6i ham luong protein enzyme la 48,6 mg/mL, & phuong phéap 2 1a
42,77 U/mL v6i ham lugng protein enzyme 1a 43,5 mg/mLva phuong phap 1 1a 35,26 U/mL véi
ham luong protein enzyme 1a 34,8 mg/mL. Phuong phép 2 va 3 ¢6 thuc hién két tia protein nén
luong protein enzyme thu duoc trong mau nhiéu, do d6 ham luong protein enzyme hoa tan cao
hon phuong phép 1 (khong qua giai doan két ta protein nén con 1dn nhiéu tap chat). O mau thu
nhan protein enzyme st dung ethanol 96 % thi do kha nang loai bo mang hydrate hoa cua phan
tur protein manh hon so voi mubi (NHa),SO4 nén cho két tiia protein nhidu hon va khong qua giai
doan tham tich loai mubi nén ham luong protein hoa tan cao hon.

Tom lai, phuong phap thu nhan protease tur tuy tang lon bang nudc cat co st dung két tna
protein bang mudi (NH4),SOa4 va két tia bang ethanol da cho hi¢u qua tot hon so véi dich chiét
bang nudc cat. Haim luong protein thu duoc va hoat tinh ctia enzyme protease trong hai phuong
phap nay déu cao hon so v&i phuong phap chiét bang nude cat.
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3.2. Két qua phan tich dién di SDS-PAGE

Qua két qua danh gia hoat tinh protease tir tuy tang lon, budce dau cho thiy hon hop trich ly
tir tuyén tuy c6 sy hién dién cta enzyme protease. Dé xé4c dinh chinh xac thanh phan enzyme
protease trong hdn hop thu dugc, chiing t6i tién hanh phan tich dién di SDS-PAGE, két qua dugc
thé hién & Hinh 2.

180 kDa &
130 kDa 5
100 kDa —

70 kDa —

55kDa —»
40 kDa —»
35 kDa
30 kDa
23 kDa

35kDa —»

25kDa —»

15kDa —

10 kDa —»

Hinh 2. Két qud phan tich thanh phan protein enzyme bang dién di SDS-PAGE

Két qua phan tich dién di do cho thiy: ché pham enzyme trich tir cac phuong phap trén co
su hién dién cua 3 vach tuong tng vdi trong luwong phan tir khoang 23 kDa, 30 kDa va 35 kDa.
Theo Nguyén Pirc Lugng (2004) thi enzyme chymotrypsin va trypsin c6 trong lwong phan tir
tuong Gng 1 22,5 kDa va 23 kDa [4]. Bén canh d6, nhiéu tac gia cho rang trong tuyén tuy cta
lon chtra nhiéu enzyme nhu amylase, trypsin, chymotrypsin, pepsin lipase va rennin [11]. Diéu
ndy ching t6 rang hdn hop enzyme trich dugc tir tuy tang lon bang 03 phuong phap khac nhau
déu c6 su hién dién ctia enzyme pepsin, chymotrypsin va trypsin. Két qua nay ciing pht hop véi
Nguyén Minh Chon khi dién di protein enzyme trong tuy tang ctia ga ciing c6 chymotrypsin va

trypsin [12].

Tir két qua danh gia hoat dong va phan tich thanh phan protein enzyme cua ché phém 0 cac
phuong phap thu nhan, chung t6i nhan thdy: ché pham protease thu nhan bang cach két tia dich
chiét tuy tang lon voi ethanol c6 ham luong protein va hoat dong phan giai protein cao nhét, tir
d6 chung t6i chon ché pham nay dé khao sat qua trinh 1am mém thit.

3.3. Kha ning 1am giam d dai ciia thit bo bang ché phim protease

Do dai cua thit 1a do mot loat cac yéu td bao gdbm sé luong mo6 lién két bap, chat béo bap va
chiéu dai cta sarcomere. Nhu vy, thit khong dat yéu cau ddi véi ngudi tiéu ding neu thit qua
ctng. Do dai duoc thé hién qua luc cét cia thit, 1a mot chi tiéu duoc ngudi tiéu dung rat quan tim.

Trong thuc nghiém nay, thit bo loai dai (phan thit nac vai) sau 2 gid giét mo duoc udp véi
ché pham protesae thu nhan bang phuong phap sir dung ethanol véi ndng do tir 0,1 - 0,5 % trong
thoi gian 10 phut. Sau d6, ding dung cu hinh try rdng c6 duong kinh 1 cm ldy mau bang cach
xoay dung cu hinh tru theo chiéu kim déng hd va song song véi cac soi co ctia cac mau thit. Cac
mau thit hinh try sau d6 duoc cit vudng goc véi cic soi co bang may cat WDS-1, van toc ludi
dao 300 mm/phut.

Tién hanh phan tich d6 dai ctia cdc mAu thit chiu tic dong ctia ché pham enzyme trude khi lude va
sau khi xir Iy nhiét (v&i nhiét o 95°C). Két qua phan tich trén may do do dai dugc thé hién ¢ Bang 1.
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Bing 1. Anh huéng ciia ché pham protease thu tir tuy tang lon dén dé dai ciia thit bo

Pé dai ciia thit . Ham lwgng ché phim protease (%)
’ ) du
(N) 0,1 0,2 0,3 0,4 0,5

Trde xii [j mhige THINENEM  2538% 2283 20,69° 19.85' 17,91

Déi chimg 26,73
Sau xi Ij nhigt Thrlnghlem 44,60° 42,05 38,69 36,83 33,38
Déi chimg 46,33

Ghi chii: (a) Khdc biét ¢6 ¥ nghia thong ké (p < 0,05) so véi nhém lién ke.

Két qua do luc cat cho thdy c6 su khac nhau co y nghia giita cic cong thirc thi nghiém so
v6i doi chung, trong d6 mau thit duge xur 1y 0,5 % ché pham protease s€ lam mém thit hon so véi
doi chung. Su thay doi1 do dai cua thit c6 thé 1a do enzyme protease phan giai cac co thit nén da
lam cho thit mém hon so v&i doi ching. Két qua nghién ctru nay cho thay viéc thay tan dung tuy
tang lon c6 the dem lai lgi ich trong viéc 1am mém thit.

3.4. Ty 1¢ mat nuéc ché bién

Ty 1é mat nudce 13 mot chi tiéu quan trong phan anh chat luong thit. Néu ty 16 mat nudc cia
thit cao s& lam cho bé mat thit ri nudc, kém hap dan va lam giam khoi luong, giam gia tri cua thit
cung nhu lam giam tinh ngon miéng cua thit luc ché bién. Tién hanh xac dinh ty 1 mat nuée ché

bién clia cac mau thit duge xir Iy bang ché pham protease va mau dbi ching (khong xtr 1y ché
pham), két qua duoc thé hién & Bang 2.

Bing 2. Anh huéng ciia ché pham protease thu tir tuy tang lon dén
ty lé mat nuoc ché bién cua thit bo

Ham lwgng ché phim protease (%)

Ty Ié mét nwdc (%)

0,1 0,2 03 04 0,5
Thi nghigm 16,38* 17,83 18,69° 19,15 19,34°
Déi chirng 15,92

Ghi chii: (a) Khdc biét ¢ y nghia thong ké (p < 0,05) so véi nhém lién ké
(b) Khdc biét khéng cé y nghia théng ké (p > 0,05).

Ty 1é mat nude 1a mot chi tidu quan trong phan anh chat luong thit. Néu ty 1¢ mét nudc cua
thit cao s& lam cho bé mit thit ri nudc, kém hap dan va lam giam khéi luong, giam gia tri cua thit
cling nhu lam glam tinh ngon mleng ctia thit luc ché bién. Tién hanh xac dinh ty 18 mat nudc ché
bién ctia cic mau thit dugc xir Iy bang ché pham protease va mau ddi chung (khong xir 1y ché
pham), két qua duoc thé hién & Bang 2.
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Thong qua két qua khao sat d6 dai va ty 16 mat nude khi sir dung ché pham protease thu
nhan tir tuy tang lon dé xtr 1y thit bo dai, chiing t6i nhan thy: ché phdm nay da cit va pha huy
protein mo6 lién két bao boc m6 co va co thé cat mot phan mach polipetide dai tao thanh cac mach
ngan hon nén lam mém thit, do vay chi tmg dung lam mem cho cac san pham dang mleng, thit
ham...Diéu nay ciing phu hop véi két qua nghién ctru vé anh hudng cta enzym papain d6i voi
cac dac tinh chirc ndng trong qua trinh [am meém thit bo trudng thanh cua Daniela Istrati [13].

IV. KET LUAN

Tuy tang lon 13 ngudn nguyén liéu gidu enzyme protease: trypsin, chymotrypsin va pepsin.
Phuong phép thu nhan ché phim enzyme bang ethanol va (NH4),SO4 50 % bao hoa da cho hiéu
qué cao, trong d6 ché pham enzyme thu bang ethanol cho hiéu qua cao nhat. Ché pham nay &
nong d6 0,5 % vai thoi gian wép 1a 10 phit c6 kha niang lam mém thit bo dai va co ty 1é mat nudc
ché bién khong dang ké.
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Tenderization of meat by protease received
from the pig's pancreas
Chu Thi Nga', Nguyen Minh Tri?
!Nguyen Binh Khiem high school, Gia Lai, Vietnam
2University of Science, Hue University, Thua Thien Hue,Vietnam
Abstract

Pig pancreas is an organ involved in the digestive process and is a source of by-products
from cattle slaughterhouses that can be utilized to obtain protease enzymes. In Vietnam, protease
enzymes have been applied in many different fields and still have to be imported from abroad at
a relatively high cost. This study was carried out with the aim of finding an effective method to
obtain protease products from pig pancreas and apply it to tenderizing meat. The results showed
that the method of enzyme extraction with distilled water and precipitation of enzyme proteins
with ethanol gave high efficiency in obtaining enzyme preparations. This preparation has the
enzymes trypsin, chymotrypsin, pepsin and has the ability to tenderize meat at the content of
0.5 % and has a negligible rate of dehydration during processing.

Keywords: Pig pancreas, protease enzymes, trypsin, chymotrypsin, pepsin.
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