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NGHIEN CUU TACH VA TAO CHE PHAM BROMELAIN TU PHE PHU PHAM DUA

Extraction and Formulation of Bromelain from Ananas By-Products
Lai Thi Ngoc Ha
Khoa Céng nghé thic pham, Truong Pai hoc Nong nghiép Ha Néi

TOM TAT

Hoat lwc protease trong cac phan ciia qua dira dwoc xac dinh theo phwong phap Anson cai tién.
Chadi ngon la phan c6 hoat lwc protease cao nhat dworc sir dung dé tach enzyme bromelain. Anh hwéng
ctia ndng dd con dén hiéu suat thu hdi ciing nhw d6 sach cua két tda bromelain dwoc xac dinh. Quy
trinh tao ché pham bromelain tir chéi ngon dira & quy mé phong thi nghiém dwoc xay dwng: két tia
béng con & néng do 80%v/v sau d6 dong khé trong 3 gi¢. Bromelain thu dwec dwéi dang bot mau
trang nga cé dd am 10% va hoat lwc protease 72,48 U/g. Mot sé dac tinh cta bromealin chdi ngon
ciing dwoc xac dinh nhw nhiét dé téi wu (55°C), pH téi wu (6,5) va enzyme nay kém bén nhiét.

Tir khéa: Bromelain, diva, tach chiét.

SUMMARY

The proteolysis activity in different parts of bananas fruit was examined using modified Anson
test. The highest proteolysis activity was found in the bud and this was used for the extraction of
bromelain. The extraction was done in 80% v/v alcohol and then lyophilized within duration of 3 hours.
We obtained the bromelain powder with the moisture of 10% and the proteolysis activity of 72.48 U/g.

Pineapple bromelain showed optimal temperature (55°C), optimal pH (6.5) and low thermostability.

Key words: Bromelain, ananas, extraction.

1. DAT VAN DE

Bromelain 12 mo6t hén hdp protease thiol
¢6 trong thuc vat ho Bromeliaceae trong d6
c6 cay dua (Ananas comosus) (Hebbar et al.,
2008). Chiing bao géom stem bromelain (EC
3.4.22.32) c6 chu yéu trong cudng va fruit
bromelain (EC 3.4.22.33) c6 cht yéu trong
qua. Hai proteinase niia c6 trong cudng
nhung v6i ham lugng nhdé 1a ananain
comosain (Andrew et al.,, 1990). Bromelain
c6 nhiéu tac dung trong y hoc va trong ché
bién thuc phdm. Trong y hoc, bromelain dugc
st dung dé lam giam dau nhanh sau phiu
thuat, gidm dau d6i véi cac truong hgp viém
khép, viem da khép, giam thoi gian tan cac
vét bAm tim va chdng viém. Bromelain con
¢6 kha nang chéng dong tu cac tiéu cau, lam
gidm nguy co dot quy déi véi cac bénh nhan
tim mach, ting kha n#éng hap thu céic loai

thudc déc biét 1a cac thuéc khang sinh nhu
amoxicilline hay tetracycline va kiém soét su
phat trién cta cac t€ bao ung thu
(NUTRANEWS, 3/2005; Rabelo et al., 2004).
Trong céng nghiép thuc phdm, bromelain
duge st dung dé 1am mém thit; thay phan
gan bo; dé d6ng tu siia; pha duc bia; thuy
phan protein gluten trong san xuit baAnh my
lam khéi bot nhao mém déo hon, ting huong
va chat lugng banh (L& Thanh Mai va
Nguyén Kiéu Hung, 2005; Rabelo et al.,
2004; Dang Thi Thu va cdng su, 2004; Lé
Ngoc T, 2004).

Bromelain c6 mit trong phé& phu pham
cta dda nhu 16i, chdi, vo va 14. Phan phé& phu
pham nay chi€ém mét ty 1é 16n cta lugng dia
nguyén liéu dua vao ché& bién, khodng 70%
(Nguyén Ba Mui, 2002). Trén thé giéi nhiéu
cong trinh nghién c@u da tién hanh chiét
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tach, tinh sach bromelain tit ph& phu pham
bing nhiéu cach khac nhau nhu két ta bang
amén sulfat, sic ky trao déi ion, dong kho,
sdy phun (Devakate et al.,, 2008; Evens,
2006); tach bang dung mang ai luc ¢§ dinh
kim loai immobilized metal affinity
membranes (Huali Nie et al., 2008), chiét hai
pha 16ng — 16ng (Ravindra et al., 2008), nhiéu
ché& pham thuong mai da ra d¢i. Tuy nhién, 6
Viét Nam, moét dit nudc nhiét déi c6 san
Iugng dtia 16n, viéc tach bromelain tit phé phu
phdm tao ché phadm thuong mai tng dung
trong cong nghiép thuc phadm chua nhiéu.

Xu4t phat tu tinh hinh thuc té€ trén,
ching t6i s6 b6 x4y dung quy trinh thu nhan
va tao ché pham bromelain thé dang bét ting
dung trong céng nghiép thuc phidm. Cong
viéc nay moét mit lam ting gia tri kinh té
cua cay dia, mit khac gép phan bao vé moéi
trudng. Mot s6 dic tinh (co chat dic hiéu,
nhiét do t6i uu, pH t6i wu, d6 bén nhiét, pH)
ctia bromelain diia cling dugc x4c dinh.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

2.1. Vat liéu va héa chat

St dung dia Queen mua tai chg Trau
Quy, Gia Lam, Ha No6i. Héa chat st dung
gom c6: Folin Ciocalteu ctia Sigma; casein,
peptone, cao nadm men, acid trichloacetic
(TCA), albumin tring ga, tyrozin chuén, kali
- natri tartrat va acid octo - boric cua Trung
Quac.

Mot s6 thiét bi st dung: ly tAm lanh
(Hermle Z400K, Dic), may do quang phd
(Cintra 10e CBS Uy, Uc), xac dinh d6 4m
nhanh (KCRN - NRS120 - 3, Dtic), thiét bi
déng khé (Modulyo — D, My).

2.2. Pia diém va thoi gian nghién citu

Nghién ctiu duge thuc hién tai phong thi
nghiém thudc B6 moén Héa sinh - Cong nghé
sinh hoc thuc phdm, Khoa Céng nghé thuc
pham, Pai hoc Néng nghiép Ha Noi tit thang
1 dén thang 5 ndm 2008.
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2.3. Phuong phap nghién cttu

2.3.1. Xdc dinh hoat luc protease bding
phuong phdp Anson cdi tién (Ddng
Thi Thu va céng su, 1997)

Phuong phap dua trén su thuy phéan
protein casein bing enzyme cé trong dich
nghién cttu réi tiép d6 lam v6 hoat enzyme va
két tha protein chua bi thiy phan biang dung
dich acid trichloroacetic. Dinh lugng san
phdm dugc tao thanh trong phan tng thiy
phan bang phan tng mau véi thude thi folin.
Dua vao d6 thi chuén cta tyrosin dé tinh
lugng san pham do enzyme xuc tac tao nén.

Don vi hoat d6 protease 1a lugng enzyme
trong thoi gian 1 phut & 30°C chuyén hoa
dugec mot lugng casein tudng dudng moét
micromol tyrosine thanh dang khong bi két
tua bdi acid trichloacetic. Mot mol tyrozin
bing 0,181 mg.

2.3.2. Xdc dinh ham luong protein bdng
phuwong phdip Lowry (Ddng Thi Thu
va cong su, 1997)

Phuong phap dua trén phan tng tao
mau gifia protein va thudc thi folin. Cudng
d6 mau ctia hén hop phan tng & budc séng
750 nm ty 1& thuan v6i nong @6 protein trong
mot pham vi nhat dinh. Biét dudc mat do
quang cua dung dich protein nghién ctiu véi
thudc thi folin, dua trén dudng chuédn cua
protein tinh khiét 1a albumin tring véi thudc
thi nay tinh dugc ham lugng protein cua
mau nghién ctu.

2.3.3. Phuong phdp xt ly sé6 liéu

Céc thi nghiém Lip lai 3 14n. S6 liéu dugc
xti Iy trén phan mém Excel va Minitab 14.

3. KET QUA VA THAO LUAN

3.1. T 1¢ khdi lugng, ham lugng chat khé
tong s6 va hoat luc protease ting
phan ctua qua dita
Qua di@a duge phan chia thanh cac phan

khac nhau theo hinh 1. Khéi lugng, ham

luogng ch4t khé téng s6, hoat luc protease cta
cac phan dudc xac dinh két qua trinh bay &

bang 1.
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Bang 1. Ty 1é khéi lugng, ham lugng chat khé tong sé va
hoat luc protease cac phan qua dia

Bo phan Ty le k(r:);‘zi) lwong Chét k?%;éng sb Hoat Ig;ﬁ/gr)otease
Chéi ngon 2,11 10,37 0,6170°
Vo 51,94 13,12 0,4236°
L&i qua 4,16 11,30 0,2804°
Thit qua 28,86 14,70 0,2238°
La 12,93

Ghi chii: Trong ciing mét cgt, s6 lidu kém chir, nhing s6 c¢6 chit khdc nhau la khdc nhau & mikc y nghia 5%.

Bang 2. Anh huéng ctia néng do ethanol dén hiéu suat thu héi
va hoat lvc riéng cua bromelain

STT Néng dé cdn Hoat Iwc Ham lwong protein Hiéu suét thu hdi  Hoat luc riéng..10'3
(% viv) (U/ml) (mg/ml) (%) (U/mg protein)
1 0 0,6085 2,7891 100,00 218,17
2 50 0,1784 1,8042 29,32° 98,89°
3 60 0,3081 2,4132 50,63 127,68"
4 70 0,4247 2,2492 69,80° 188,84°
5 80 0,4645 1,9481 76,33 238,42°
6 90 0,3280 1,6739 53,89° 195,96°

Ghi chii: Trong ciing mét cét, s6 liéu kém chit, nhitng sé cé chit khdc nhau la khdc nhau & mirc ¥ nghia 5%.
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Bang 1 cho thdy, phan thit qua dung
trong ché& bién chi chiém 28,86%, con lai 1&
ph& phu phadm. Trong cac ph& phu phim thi
phéan v6 chiém khéi lugng 16n nhat (51,94%),
phan 14 xanh bén ngoai chéi ciing chiém khéi
lugng dang ké (12,93%), tiép dén la 1o
(4,16%) va choi ngon (2,11%). La dda rat
cling va c6 gai, thich hgp cho qua trinh 4
chua lam thtic 4n gia stc hodc lam phén bon.
V6 qua, 16i, chdi ngon la nhiing phu phim
16n cta céng nghiép ché bién dta. So véi 14,
ching mém hon va ¢6 thé duge tan dung dé
tach enzyme bromelain.

Enzyme bromelain cé trong tat cd cac
phan cia qua dia véi hoat luc khac nhau.
Hoat luc protease trong phan chdi ngon va vo
qua 1a cao nhat (hoat Iuc protease & chéi ngon
cao gap 2,20 l1an so véi hoat luc trong 161 qua
va gip 2,76 1an so véi thit qua). Nhiéu nghién
ctiu trong va ngoai nuée cho két qua tuong tu.
Ravindra et al. (2008) khi chiét bromelain tu
16i qua, chdi ngon, vé va cudng qua bang nuée
va dém phosphate ciing thu duge hoat luc
protease cao nhat & phan chdi ngon rdi dén vo
qua. Piang Thi Thu (2004) khing dinh
bromelain thu nhan cht yéu ti chéi va vo
dia. Dinh Thi Tinh (2007) khi khao sat hoat
Iuc protease trong cac phan clia qua dia cling
cho ké&t qua tuong tu. Nhu vay, phan phé phu
pham c6 thé st dung dé tach bromelain cho
hiéu qua cao la vo qua va chdi ngon. Tuy
nhién, trong hai loai ph& phu ph4m nay, v
qua hién dang dudc tan dung dé lam nudc
dtia ép, nube dia c¢d6 ddc hodc rugu vang. Do
d6, phan ph& phdm thich hgp nhit cho tach
chiét thu bromelain 14 chdi ngon. Ching t6i
sti dung phan chdi ngon dita 1am nguyén liéu
cho cac thi nghiém tiép theo.

3.2. Xay dung quy trinh tao ché& phiam
bromelain k§ thuat dang bét tit choi
ngon dta quy mo phong thi nghiém

3.2.1. Anh huéng ciia néng dé ethanol dén
hiéu sudt thu héi va hoat dé riéng cua
bromelain

Ethanol 14 mo6t trong nhiing dung moi
hitu co thudng st dung nhat trong viéc két
tia protein va thu hdi enzyme. Ethanol &
néng @6 cao hao nudc, 1am mat 1ép vé hydrat
cua phan ti protein — enzyme va lam protein
két tta. Tién hanh thu dich chéi ngon va két
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tla bromelain bang cén. Phan két tta dudc
hoa tan tré lai vao nuéc. Hoat luc protease
va ham lugng protein ctia dich hoa tan dudc
xac dinh. Dya trén d6, hiéu sudt thu héi va
hoat luc riéng cta dich hoa tan két tua dudc
tinh toan (Bang 2).

Két qua thi nghiém cho thy, khi néng
do cbdn tang tit 50% v/v - 80% v/v, hiéu sudt
thu héi va hoat luc riéng téng. Sau dé, khi
nbéng do con ting tit 80% v/v - 90% v/v, hiéu
sudt thu hdi va hoat luc riéng giam. Tai
néng d6 con 80% v/v hiéu sudt thu héi va
hoat luc riéng dat cao nhat 76,33% va 0,2384
U/mg protein.

Khi so sanh véi dich nudc diia ban dau,
hoat @6 riéng ctia cac két téa tai ndng do cén
50, 60, 70% v/v thap hon, diéu nay cho thay
chi c6 mét phan nhd bromelain trong dich
diia ban diu dudc két tia, cac protein con lai
trong két tha la cac protein tap. O phan két
tla tai néng do cén 80% v/v, hoat luc riéng c6
cao hon so véi dich enzyme ban dau tuy
nhién su chénh léch khéng nhiéu. Nhu vay,
trong két tlia d néng dod cén 80% v/v ciing con
mot s6 protein tap cé trong dich chiét diua.
Néu dé tao mot ché pham that tinh sach ap
dung trong y hoc, dugc hoc hay trong phan
tich thuc phdm, viéc ap dung mot s§ k§
thuat dé nang cao d6 tinh sach ctia ch& phdm
nhu két tia phan doan hay sfc ky ai luc hay
siéu loc 1a can thiét. Tuy nhién, trong pham
vi nghién ciiu nay, ching t6i tam ding d viéc
thu nhan ché phdm enzyme ky thuat ap
dung trong ché bién thuc phidm thi viéc thu
két tua tai nong do con 80%v/v 1a thich hgp.
Két tta nay sau d6 c6 thé dudgc hoa tan tao
dich bromelian dac hay sdy phun hoac dong
kh dé tao ch& pham dang bot kho.

Trong s8 ba cach tao ché phdm ké trén
thi viéc dong kho ché phdm 14 phuong an t6t
nhat vi nhiéu 1y do. Hale et al. (2005) nghién
ctiu d6 bén cua bromelain tit dia da chi ra
rang, ch& pham bromelain dic hon c¢é hoat
tinh bi gidm cham hon so véi ché pham
loang. Céac tac gia ciing goi § rang ché phim
dang khé c¢6 do bén cao hon ché phim dang
16ng. Pé tao ché pham kho, theo Devakate
va cong su (2008), viéc sady phun cho hiéu
suét thu héi thap hon so véi déng kho két
tta (73% so véi 96%).
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Bang 3. Su bién ddi mét s6 chi tidu clia ch& pham trude va sau déng kho

Truwéc két tha Trwéc dong khd Sau déng kho
Khéi lvgng (g) 100,00 5,43 0,54
D6 &m (%) 10,37 90,97 10,00
Hoat lwc protease (U/g) 0,617 8,39 72,48
Hiéu suét thu héi (%) 73,84 63,43
Chéi ngon
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Hinh 2. Quy trinh tao ché& pham bromelain k§ thuat tir chdi ngon dia
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3.2.2. Lam khé két tiia bing déng khé

Tién hanh két tta dich ép chdi ngon
bing cbén & néng do 80% thé tich. Phan két
tta thu dugc dugde xac dinh khéi lugng, hoat
luc va do 4m, sau @6 dem déng kho dén do
am 10% dé tao ché& phdm ky thuat. Thoi
gian dong khé 1a 3 gio. Ché phdm ky thuat
duge xac dinh khéi luong, hoat luc, ham
lugng protein.

Tt 100 g chéi ngon ban dau sau khi thu
dich, két tta bing con ¢ ndéng do 80% v/iv va
déng khd trong 3 gio thu duge 0,54 g ché
pham k§ thuat c6 d6 4&m 10% va hoat luc
protease 72,48 U/g ché& phdm. Hiéu suit thu
hdi ctia qué trinh 14 63,43% (Bang 3). So véi
enzyme thu dudc sau khi két tiia bang con,
hoat luc protease trong ché phidm di tiang
lén 8,64 14n.

3.2.3. Quy trinh thu ché phém bromelain
ti chéi ngon dita

Tu nhiing két qua trén, quy trinh tao
ché& pham bromelain ky thuat dudc dua ra &
quy mo phong thi nghiém tit chdi ngon diia
(Hinh 2).

Quy trinh trén day cho phép tao ché
phdm bromealin § dang bt mau tring nga
ting dung dugc trong cong nghiép ché bién
thuc phdm. Trong ché& phdm nay van con
nhiéu tap chat. Dé tao duge ché phdm c6 do
tinh khiét cao hon, viéc lam sach ché& phim
trude dong khé 1a can thiét. C6 thé dung séc
k¥ &i luc, phan tich 10ng - 16ng, két tha phan
doan hodc siéu loc dé lam sach. Céng viéc
nay sé dugc thuc hién trong pham vi mét
nghién ctiu khac.

3.3. Mot s6 dic tinh ctia bromelain choi
ngon dira
D& viéc st dung ché phadm bromelain
trong coéng nghiép thuc phim duge thuan
tién, viéc xac dinh mét s6 dic tinh ctaa
enzyem thu dugc 1a can thiét. Co chat dic
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hiéu, nhiét do t61 vu, pH t6i uu va do bén
nhiét clia enzyme dugc nghién ciiu.

3.3.1. Co chét ddc hiéu

Hoat lyc protease ctia bromelain chéi
ngon duge do bang phuong phap Anson cai
tién véi cac co chat: casein (2%), dich chiét
ndm men (2%), dich peptone (2%). Tién hanh
phan ting trong diéu kién nhiét do 30°C va
pH="17.

Két qua thi nghiém cho thiy enzyme
bromelain déu xtic tac thuy phan cd 3 co
chat thi nghiém nhung mitc d6 thuy phan
khac nhau. Casein bi thily phan manh nhat
sau d6 dén peptone, thap nhat 12 cao nim
men (Bang 4). Két qua nay cho thay
bromelain tit dta c6 thé duge st dung trong
viéc 1am mém thit; lam ting gii tri cua cac
loai thit c6 phdm c&p thap nhu cac loai thit
c6 nhiéu gan; lam déng nh&t ham lugng
protein trong cac loai thit ma protein phin
b6 khéng déu; st dung trong sin xudt cac
loai nudc ch&m ti phu phdm ctia ché bién
thit. Bromelain thiy ph4n cao ndm men yéu,
do vay enzyme nay it c6 kha nang ting dung
trong san xudt dich aminoacid tit sinh khéi
nim men nhu men siia trong san xuat bia.

3.3.2. Nhiét dé t6i uu

Nhiét d6 1a yéu t6 quan trong anh hudng
dén hoat luc ctia enzyme. M6i enzyme c6 mot
khodng nhiét d6 hoat dong xac dinh. Khodng
nhiét d6 nay c6 thé cao hay thap phu thudc
ting loai enzyme. Trong khoang giéi han cé
mot gia tri nhiét d6 ma tai d6 hoat dd cta
enzyme la cao nhat. Viéc x4c dinh dugdc nhiét
do t61 uu ciia enzyme 1a cAn thiét dé thuc
hién cic phan ting dat hiéu qua cao nhat.

Thi nghiém xic dinh nhiét do t61 uu
dugc tién hanh trén co chat casein, méi
truong phan ting c6 pH = 7 va nhiét d6 phan
tng thay déi ti 45 - 65°C. K&t qua thé hién
trong bang 5.
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Bang 4. Anh huéng ctia co chat dén hoat luc protease ctia ché pham

Co chét Hoat lyc (U/ml)

Casein 0,4848°

Pepton 0,2335°
Cao ndm men 0,0944°

Ghi chii: 86 lidu kém chir, nhitng s6 ¢6 chi khdc nhau la khdc nhau & mike Y nghia 5%.

Bang 5. Anh huéng ctia nhiét dé6 dén hoat luc ctia bromelain

Nhiét 36 (°C) Hoat lwc (U/ml)
45 0,5213°
50 0,5439°
55 0,6070°
60 0,4425°
65 0,3466°

Ghi chii: S6 liéu kém chit, nhitng s6 c6 chit khéc nhau la khdc nhau & mike ¥ nghia 5%.
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0 T T T T —
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Thei gian (gio)

——30°C
—a—40°C
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Hoat lwc twong d6i (%)

Hinh 3. Anh huéng ctia nhiét do dén dd bén ctia bromelain

Bang 6. Anh huéng ctia pH dén hoat lyc ciia bromelain

pH Hoat lwc (U/ml)
55 0,2252°
6,0 0,4216°
6,5 0,5219°
7.0 0,4741°
75 0,4350°

Ghi chii: 86 liéu kém chit, nhitng s6 c6 chiv khéc nhau la khdc nhau 6 mike ¥ nghia 5%.
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Két qua da cho thiy nhiét do6 c6 anh
hudng dén hoat déng ctia bromelain. Khi
nhiét do thay déi tit 45 - 55°C, nhiét do tang
thi hoat luc enzyme tang, khi nhiét do6 tiép
tuc tang thi hoat luc enzyme giam. Nhiét do
cao da lam bién tinh phan t4 protein -
enzyme va lam van téc phan tng giam.
Enzyme thé hién hoat luc 16n nhét tai mic
nhiét d6 13 55°C. Vay nhiét do t6i thich cho
hoat dong clia bromelain tit chdi ngon dita 1a
55°C.

3.3.3. D6 bén nhiét

Bromelain chdi ngon duge @ & cac mic
nhiét do 30°C, 40°C, 50°C, trong moi trudng
nudc cat c6 pH = 6,8, thoi gian 0 14 72 gid.
Trong thoi gian 1, hoat luc clia bromelain
giam theo thoi gian nhung mtc giam 1a khac
nhau tuy thudc vao nhiét d6 4. 6 nhiét do
30°, hoat luc enzyme giam cham, sau 72 gid
hoat luc van con 61,79% so véi ban dau. &
nhiét d6 40 va 50°C, hoat lyc giam nhanh,
sau 72 gig, hoat luc chi con 1,33% 6 50°C va
24,59% 6 40°C (Hinh 3).

Nhu vay, enzyme bromelain 1a enzyme
khéng chiu nhiét va mitc do gidm hoat tinh
phu thudc nhiét do ton tri.

3.3.4. pH t6i uu

pH moéi trudng phan ting anh hudng 16n
dén hoat déng xtc tac cua enzyme vi né dnh
hudéng d&n mtic do ion héa co chit, mic do
ion héa enzyme, do d6 anh hudng dén su tao
phiic hop enzyme — co chat. Ngoai ra, pH con
anh hudng dén d6 bén phan ti protein -
enzyme. D& tim ra pH t6i uu cho hoat déng
xtc tac cia bromelain, chiing t6i tién hanh
phéan tng & pH tit 5,5 dén 7,5. K&t qua thé
hién trong bang 6.

Két qua cho thay, pH c6 anh hudng 16n
dén hoat luc ctia enzyme. Khi pH tang ti 5,5
dén 6,5, hoat luc protease ting; khi pH ting
tir 6,5 dén 7,5, hoat luc protease gidm. Nhu
vay, pH t6i uu cho hoat dong xtc tic cua
bromelain 14 6,5.
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Enzyme bromelain c6 trong tat ci cac
phin ctia qua dida, nhung tap trung nhiéu
nhét trong chéi ngon. C6 thé tao ché pham
bromelain k§ thuat tit chéi ngon dita & quy
md phong thi nghiém bang cach két tta dich
chdi ngon ¢ nong d6 con 80% v/v sau dé déng
khé két tua trong 3 gid. Quy trinh trén cho
san phdm bromelain 6 dang bot khé mau
tring nga, do A&m 10% va hoat luc 1a 72,48
U/g. Hiéu suat thu hdi cta qua trinh dat
63,43%. Bromelain chéi ngon diia c6 nhiét do
té1 uu la 55°C, pH t61 vu 6,5, kém chiu nhiét.
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