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KHAO SAT KHA NANG LAM MEM THIT CUA ENZYME BROMELIN
THU PUQC TU PHAN PHE LIEU DUA - CHOI NGON

LE THI THANH MAI *
NGUYEN KIEU HUNG **

Hinh s6 1: Chéi dua sau khi lam sach I3 chdi

Dua la loai thuc vat rat dac biét, vira
la mot loai cay &n trdi, viia la nguén nguyén
lieu dé€ tao ra nhiing sdn phdm cé gia fri
thuong ph&m cao nhu: enzyme bromelin
diing trong thuc phdm, y hoc. & Viét Nam da
¢6 nhiéu nghién ctéiu nhdm tim ra quy trinh
thu nhan enzyme bromelin tif cdc phan khéac
nhau cla cay dia dac biét la t&r phé liéu cla
cdc nha may dda déng hop, nhung viéc
dung enzyme bromelin linh viyc ché& bién
thuc phdm-lam mém thit chua dugc quan
tam. Trong bai bao nay chung t6i trinh bay

* Tién si, Truéng Khoa Céng nghé Sinh hoc, DH MJ
- TP.HCM
** Céng ty Thanh Son Hoéa néng

két qua nghién cliu xac dinh diéu kién t6i uu
cho qua trinh lam mém thit cha enzyme
bromelin - s&n phdm thu dugc ti phan phé
liéu dia - chéi ngon (hinh s8 1), lam ca sé
san xuét bot [am mém thit.

I. NGUYEN LIEU VA PHUONG PHAP
- Phé€ liéu dda-phan chdi ngon (Cong

ty Thuc phdm Xuét khdu Tan Binh).
- Chué&n bj enzyme bromelin tif phan

‘phe' lieu chéi ngon dua (Bro -C) theo quy

trinh t6m tat dugc trinh bay & So d6 sé 1.

- Enzyme bromelin clia hang Merck
(Bro -M)

- Thit bo dai.

- Xéac dinh hoat tinh protease theo
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Chai

Luu y: Sau khi 1am
sach 14, chdi khong bi
chuyén sang mau niu
den; Con dudc 1am lanh
trudc khi lIam tdc nhan
gay tlia; Dich ép choi
khong bi den.

—» Lamsachld —» Rtta—» Nghi€n, ép —» B

v

Dich ép
Ly tam
Cén (4:1) —»| Dich chiét

bé 5°C, 2 gid
Ly tAm lanh
Tua uét

v

Sy kho, 45°C

!

Tua kho
(Bro-chdi)

S0 db s6 1: So dé thu nhan bromelin tu 5-10 kg chéi da lam sach 14

phuong phap Dole(1) (EDU) véi co chat la
casein, dung dich dém phosphat 0,05M, pH
7. Néng do casein trong hén hgp phan tng
la 0,6%. Téng thé tich hdn hgp phan tng la
11 ml. Hoat d® enzyme dugc xac dinh &
370C trong 10 phuat. Lam ngung phan Gng
biang dung dich TCA 0,11M trong sodium
acetat 0,22M va acetic acid 0,33M.

Mot don vi EDU la lugng enzyme lam
tang sy hép thu cla 1ug
Tyrosine trong 1 phut.

-Xac dinh hoat tinh doéng tu sla
(MCU)(2)

Pé danh gia muc dé tac dong cla
ché& phdm enzyme bromelin, ngudi ta thudng
thé hién qua cac dan vi hoat tinh nhu GDU
(gelatin dissolving units), MCU (milk clotting
units), FIP (Federation Internationale du

Pharmaceutiques) hodc nhiing don vi do
chinh cac nha san xuét dit ra cho san phdm
ctia ho nhu “Rorer” units (Rhéne Poulenc
Rorer Pharmaceuticals, Inc.). Phan I6n céac
don vi nay thudng khéng th€ so sanh hoéc
quy déi dugc. Hién nay, dé danh giad do
manh cha enzyme bromelin, ngudi ta thudng
st dung cac don vi nhu MCU, GDU.

- Cac phuadng phap hoé sinh thudng
dung trong phong thi nghiém.

- Phuong phap xac dinh néng dd
enzyme thich hgp dé 1am mém thit.

Chon tuy y néng dé enzyme tu thap
dén cao. Can trong lugng cua mau thit va chon
néng do enzyme xac dinh dé tinh ra trong
lugng clia enzyme tudng Ung VGi néng do trén.
Cho hét lugng enzyme nay hoa tan trong 20ml
nudc cat. Ngam tiing mau thit trong tiing ndng
dd enzyme khac nhau trong thgi gian 5 phut.
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L&y mAu thit ra dem ché bién trong 2 phat, thii cdm quan, chon nong dé enzyme bromelin thich hgp
dé lam mém thit.
- Xac dinh thdi gian t6i uu d& enzyme bromelin [am mém thit

Can thit, ngam mau thit trong néng ddé enzyme thich hgp trong cac thsi gian khac
nhau: 3, 5, 7, 9, 11 phdt. Ldy thit ra, dem ché& bién trong vong 2 phat, thir cam quan dé xac
dinh thdi gian thich hgp dé thit mém & muc dé viia phai.

Il. KET QUA VA THAO LUAN

1.Piéu kién t8i uu dé lam mém thit bdé bing Bro-M

a. Néng dé Bro-M

Thi nghiém dugc ti€n hanh lan lugt trén cac mau thit da uép Bro-M (384,6 MCU/mg

enzyme) & cac néng do khag nhau trong cung thdi gian 5 phit. K&t qua thic nghiém dugc
Bang s6 1. Anh hudng ciia néng dé Bro-M dén dé mém cia thjt

MAu Khéi Enzym Thdi gian thdy C4m quan
luong thit | Khoi lugng % theo phan (phit)
(8) (mg) lugng thit
1 16,97 8,48 0,05 5 Thit rat dai
2 14,09 14,5 0,10 5 Thit rat dai
3 12,58 18,9 0,15 5 Thit rat dai
4 9,94 19.9 0,20 5 Dai
5 16,21 40,5 0,25 5 Dai
6 11,51 34,5 0,30 5 Dai
7 12,09 42,3 0,35 5 Dai
8 12,43 49,7 0,40 5 Dai
9 12,53 56,4 0,45 5 Dai
10 11,34 56,7 0,50 5 Dai
11 11,16 614 0,55 5 Dai
12 10,42 62,5 0,60 5 Dai
13 12,65 82,2 0,65 5] Hoi dai
14 12,13 84,9 0,70 5 Hoi dai
15 10,97 82,3 0,75 5 Hoi dai
16 11,25 90,0 0,80 5 Hoi mém
17 11,72 99,5 0,85 5 Hoi mém
18 12,12 109,0 0,90 5 Hoi mém
19 12,50 118,8 0,95 5 Mém, dan hdi tot
20 11,59 115,9 1,00 5 Mém, dan hdi hoi
kém
21 11,28 124,1 1,10 5 Hoi ri, vi hoi ding
22 11,38 136,5 1,20 5 Hoi 3, ¢6 vi ding
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trinh bay  Bang sé 1.

K&t qua cho thdy, néu dung néng dd enzyme thép ( < 0,9% so véi khéi lugng thit),
thit van con cting. Ngudgc lai, néu néng do enzyme cao (21,1% so véi khdi lugng thit), thit bi
rd, va c6 vi dang. Néng dé 0,95% (t6ng hoat tinh 1a 365,37 MCU) la t6t nhat dé 1am mém thit.

b. Thaoi gian ,

Thi nghiém dugc ti€n hanh Ian lugt trén cac mau thit da uép Bro-M (0,95%) trong céc
thdi gian khac nhau. K&t qua dudc trinh bay & Bang sé 2.

Béng s6 2. Anh huéng cia thoi gian udp dén dé mém cda thit (0,95% enzyme bromelin/khéi lugng thit)

Thdi gian Khéi Khoi lugng Cidm quan
udp (phit) | lugng thit enzyme
(g) (mg)
3 12,41 117,8 Thit hoi citng, c6 d6 dan hdi tot, thit c6
vi ngot
5 12,44 118,2 Thit mém, 86 dan hdi t6t, bé mit thit
min, thit cé vi ngot
7 12,75 121,1 Thit mém, d6 dan hdi kém, vi chua
ding
9 12,62 119,8 Thit hoi rd, khong con d@6 dan hdi, c6
vi ding
11 12,84 121,9 Thit 1, c6 vi ding

Thdi gian thly phan t6t nhat 1a 5 phut. NEu thgi gian ngén hon thi khéng di dé lam
thit mém, con néu dé lau qua thi thit c6 vi dang.

Nhu vay, khi dung enzyme dé lam mém thit bo dai thi néng do clia enzyme va thdi gian
udp enzyme anh hudng nhiéu dé€n dé mém cia thit. Néu néng dd enzyme cang cao, thdi gian
udp enzyme cang lau thit cang mau mém. Nong do enzyme qué cao s& lam thit c6 vi ddng nén
nong dé enzyme thich hgp dé lam mém thit 1a 0,95% va thdi gian uép thich hgp 1a 5 phit. Ngudc
lai n6ng do enzyme va thdi gian udp enzyme cang ngén thi thit lau mém hon.

¢. Ham lugng dam amin, dam amoniac dugc hinh thanh trong cdc mau thi nghiém

M6i mau dugc lam thi nghiém 10 I&4n dé 14y gia tri trung binh cong. K&t qua thuc
nghiém dugc trinh bay 8 Bang sé 3.

Ghi chu:
Béng s6 3. Ham lugng nito formol

Maiu 1 2 3 4
Khéi lugng thit (g) 12,490 12,339 12,412 | 12,278
Khoi lugng enzyme (mg) 0 117,05 118,52 117,66
Thé tich NaOH 0,1N (ml) 2,05 2,85 3,20 '3,50
Lugng nitd formol/mAu thit (g) | 32,5.10* | 43,8.10* | 49,1.10* | 54,8.10™
Lugng nitd formol/kg thit (g) 0,229 0,321 0,355 0,400
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- M&u 1: mau thjt dugc ra dong
- M3u 2: mau thit dugc uép enzyme trong thdi gian 3 phut
- M3u 3: mau thit dudc uép enzyme trong thd&i gian 5 phut
- M3u 4: mau thit dudc uép enzyme trong thdi gian 7 phat

Mau'1 cé Iu’dng nita formol thdp nhat, diéu nay ching t6 sy tu thay phan cta thlt
cham, thit s& lau mém. 3 mau 2, 3, 4, lugng nitd formol tao thanh cao han (cao nhat & mau
4), chiing t& enzyme thay phan nhanh cac protein thit vi vay thit mau mém. Thdi gian va néng
ddé enzyme cang ting thi tdc dé thdy phan nhanh va lugng nito formol tao thanh cang cao.

Bang s6 4. Ham Iugng amoniac tao thanh trong qué trinh lam mém thijt

Miu 1 2 3 4

Kh6i lugng thit (g) 14,009 14,686 14,690 14,836

Khoi lugng enzyme (mg) 0 139,53 140,06 140,09

Thé tich NaOH 0,1N (ml) 9,9 9,55 9,4 9,25

Lugng NHs/miu thit (g) 132,6.10% | 128.10* | 126.10* | 124,3.10"

Lugng NHa/kg thit (g) 0,948 0,873 0,859 0,84
Ghi chu:

- MAu 1: mau thit dudc rd dong
- M&u 2: mAau thjt dudc uép enzyme trong thdi gian 3 phut
- M&u 3: mau thit dugc uép enzyme trong thdi gian 5 phat
- M3u 4: mau thit dugc uép enzyme trong tha&i gian 7 phut

Né&u khéng b8 sung enzyme thi lugng amoniac cao nhat va lugng amoniac giam dan
khi tang néng dd enzyme lén. Nhu vay, dung _enzyme dé 1am mém thit, rat ngén thdi gian
ché& bién, sé& lam tang chat lugng cla thuyc pham Ién.

2. Khao sat kha ning lam mém thit ctia Bro-C

Tu két qua nghién clu
lam mém thit la:

- Lugng Bro-M chi€ém 0,95% so v&i khdi lugng thit (t6ng hoat tinh dua vao khoang

3.000 MCU/g thit);

- Thdi gian udp t6t nhat la: 5 phut;

& 1.1, c6 thé ghi nhan diéu kién can thiét khi st dung Bro-M

Chung téi ti€n hanh so sdnh kha nang lam mém thit clia Bro-C (33,6 MCU/mg) v&i
Bro-M (320 MCU/mg), co chét st dung la thit bo dai c6 cung khoi lugng, kich thudc (day 1
cm, rong 3 cm, dai 3,3 cm), Iu‘dng enzyme su dung c6 t8ng hoat tinh déng tu siia bang nhau,
cung thgi gian udp, sau dé thi cdm quan. K&t qua dugc trinh bay & Bang s0 5.
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Béng s6 5. So sanh kha ndng lam mém thjt cda Bro-C vdi Bro-M
Enzym Bro-M Bro-C
1 2 3 4 1 2 3 4

e -
()01 vong i) cos | 164 | 1668 | 166 | 17.08 | 1649 | 1643 15,4
g
Dié tich at

W TO MR 3540 | 31,50 | 3240 | 3150 | 3240 | 3150 | 3150 | 30,00
ngoai (cm”)
Khéi lug

o 1160 | 155 | 155 | 155 | 1524 | 1471 | 1466 1.000
enzyme (mg)
Thoi gian w6

s B 5 5 5 5 5 5 5
enzyme (phiit)
Téng hoat tinh | 51.200 | 49.600 | 49.600 | 49.600 | 51.206 | 49.426 | 49258 |  33.600
Hoat tinh/g thit | 3.015 | 3.024 | 2.974 | 2.988 | 2.998 | 2.997 | 2.998 2.049
Hoat tinh/ml/cm?
ﬂ;’t@ TV 901 | 78,73 | 7654 | 7873 | 79,02 | 7845 | 78.19 56,00
, Mém vira, dan hdi, khong c6 vi . e Mém nhiéu,
Cam quan 7 Quéd mém, c6 vi dang . &

dang khong dang

K&t qud trén cho thdy, khac véi Bro-M, Iugng Bro-C sif dung thich hgp nhat la 56
MCU/ml/cm? thit. Tuy nhién, do thit mém nhiéu va lugng enzyme khong hoa tan hét trong dung
dich nén ching t6i tién hanh khao sat kha nang lam mém thit clia Bro-C & nhiing néng do thap
hon. M&i mau thit thi nghiém cé khéi lugng la 20 gram (kich thudc trung binh clia miéng thit 1x3-
3,5x4, dién tich mé&t ngoai tir 38-43 cm?), két qua dugc minh hoa & Bang s6 6.

Bang s6 6. Khdo sat d6 mém cia thit bang phuong phap cdm quan

Miu| 1 2 3 4 5 6
Khéi lugng enzyme (gram) | 1,00 | 0,75 | 0,50 | 0,30 | 0,20 | 0,10
Diém dat dugc (*)| 34 | 35 | 42 | 33 | 14 | 06

(*) Chitiéu danh d6 mém cla thit bo sau khi uép enzym bromelin b&ng phuong phap cadm

quan dudc quy dinh nhu sau:

Diém 5 4 3 2 1 0
PO mém | Thitmém, | Thitmém, | Thitbi | Thithoi | Thit | Thit qud
khong ra hoi bi ra €] dai dai dai

K&t qué cho thdy méu 3 c6 d6 mém t5t nhat, k& 1a mau 4. Nhu vay, lugng enzyme céan
thi€t d€ 1am mém thit tinh theo dién tich mat ngoai cda miéng thit trong khoang 19,5-33,2 MCU/ml

dung dich/cm?2.
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Nhu vay, enzyme bromelin thu nhan tir phén phé liéu clia chdi ngon tuy hoat tinh thap
hon Bro-M nhung hoan toan c6 thé s dung trong céng nghé lam mém thit. B8 sung enzyme sé
rit ngan thgi gian lam thit mém (dac biét cé y nghia déi vdi loai thit bd dai), lugng dam formol
sinh ra cao hon, lugng dam amoniac tao thanh trong qué trinh thly phan protein gay théi giam
xuéng, dong thdi cac thanh phan dudng chat trong thit khéng mat di so véi cach lam mém thit
théng thudng la bdo quén lanh déng.

Quy trinh lam mém thit bo bang ché phdm enzyme bromelin thu t phan phé lidu chon
ngon dugc md ta 8 So dd sb 2.

Thit bo
(loai dai)
Enzyme ngoai bao: 19,5-33,2
Cit 14t MCU/ml dung dich E.B/cm?
(1emx3,5cmx4cm) dién tich mit ngoai clia
l mi€ng thit
Uép 5 phiit
tO

l

Thit bd mém
S0 d6 s6 2. Quy trinh lam mém thit bo

Thit bo (loai dai) dugc cét lat véi kich thudc udc tinh nhu sau: day 1-1,5cm, dai 4,0 cm,
rong 3,5 cm. Pha dung dich lam mém thijt theo céch tinh nhu sau 19,5-33,2 MCU/mlI dung dich
udp/cm? dién tich mat ngoai clia mi€ng thit. Sau dé dé thit trong dung dich uSp trong 5 phut, rdi
nhing nhanh vao dau néng (nhu cach ché& bién bo beefsteak).

Dé tai chi dirng lai & xac dinh tf 1& enzyme bromelin cén thiét c6 trong dung dich uép thit.
D€ tao ra g6i bot lam mém thit, cdn phai c6 nhiing nghién cuu tiép theo vé céc gia vi dugc phdi
trdn vao va dua ra cach ché bi€n dé ngudi tieu dung dé& st dung hon.
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TOM TAT

Phén tring clia chdi ngon dia - phé liu clia qua trinh s&n xudt dita déng hop - 6 thé
dudc diing nhu la nguén cung c8p enzyme bromelin (Bro-C). Ching c6 thé dugc dung dé lam
mém thit. K&t qua nghién cliu da xac dinh diu kién t6i uu khi ding enzyme bromelin chéi lam
mém thit bd: Kich thuéc miéng thit bd (cao x dai x rong) : 1-1,5 cm x 4,0 cm x 3,5 cm; Dung dich
enzyme: 19,5-33,2 MCU/ml/cm?2; Giif miéng thit bo trong dung dich enzyme trong 5 phut.

SUMMARY

The white upper parts of pineapples — used to be a scrap in the process of pineapple can-
ning - can now be a source for bromelian (Bro-C) to tenderize meat. The research resulis shows
that the optimal conditions for ensuring beef tenderness are:

- Beef size (H.L.W): 1-1,5 cm x 4,0 cm x 3,5 cm.

- Enzyme solution: 19,5-33,2 MCU/ml/cm?

- Meat is marinated in the enzyme solution for 5 minutes.
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