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TOM TAT

Nghién ctru ndy duoc thuc hién nham thu ché phflm bromelain dang bt tr phu pham
dira bang phuong phap sdy phun. Két qua cho thay, chat trg sy phu hop 1a sira tich béo
(skim milk) véi noéng d6 10% (w/v), qua trinh sdy thuc hién ¢ nhi€t d§ khong khi dau vao
110 °C, nhiét do khéng khi déu ra 60 °C, tbc dd bom nhap liéu 288 mL/h (8 rpm). Tao dugc ché
pham bromelain c6 hoat tinh 1542,550 + 98,384 (Ul/g), théng sd dong hoc Km = 2,031 mM va
Vmax = 0,054 mM/phut véi co chét 1 casein, hoat dong thuy phan tot nhit & pH 7, nhiét do
40 °C. Ché pham thich hop bao quan & 0 °C trong bao nhom va c6 thé giit duoc 50% hoat
tinh sau 20 ngay.

Tir khéa: Enzyme, bromelain, loc tiép tuyén, phu pham dura, siy phun.

1. MO PAU

Hién nay, viéc san xuit ché pham enzyme di va dang phat trién manh mé& trén quy mo
cong nghiép. Céac loai ché pham enzyme duoc bay ban trén thi truong voi nhiéu muic do tinh
khiét khac nhau theo tiéu chuan cong nghiép va ting dung. Mot s6 loai ché pham phd bién
nhu amylase, protease, cellulose, lipase,...

Bromelain 1a tén goi chung cho cac enzyme phén giai protein chta nhom sulfhydryl
duoc tach chiét chu yéu tr cic md cua thue vat thudc ho bromeliaceae, tiéu biéu nhat la cay
dra. Hién nay, ngoai hai loai bromelain thuong mai dugc tach chiét tir than (stem bromelain
- SBM - EC 3.4.22.32) va tu trai (fruit bromelain - FBM - EC 3.4.22.33), bromelain con
duogc nghién ctru tach chiét tir phu phdm nhu vo, 161, 14, chdi ngon cua qua dira [1, 2].

O Viét Nam, dira duoc trong khip tir Bic t6i Nam trén dién tich khoang 40 ngan hecta,
v6i san luong trén 500 ngan tAn/nam, 90% dién tich tap trung & phia Nam. Céc tinh c6 dién
tich trong dtra 16n gdm Tién Giang (14800 ha), Kién Giang (10000 ha), Hau Giang (gan 1600
ha), Long An (1000 ha) [3]. Cung voi d6 1a su phat trién nhitng nha may ché bién cac san
pham tir qua dira nhu Pong Giao (Tam Diép - Ninh Binh), KIVECO (Kién Giang) va
VEGETIG (Tién Giang)... do vy da tao ra mot luong phé phu phim 16n, hién nay chu yéu
dugc sir dung la nguyén liéu dé san xuat phan bén hiru co, i chua lam thirc n gia stc. Tuy
nhién ngudn phu pham nay con chira bromelain c6 hoat tinh [1, 2, 4, 5]. Neu tan dung, khai
thac tdt enzyme tir cac ngudn phu phim nay s& gop phin ning cao gié tri kinh té cta ciy dira.

Do vay, dé tai duogc thuc hién nham tao ché pham bromelain dang bot tir phu pham dtra
huéng dén img dung rong réi trong nhiéu linh vie cong nghiép da gidy, my pham va dac biét
trong cong nghié€p thyc pham.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu
Phy pham gdm vo, choi ngon clia qua dira thu nhan tir cac cho trén dia ban quan Tan Pha.

~ Bromelain thuong mai (EC 3.4.22.32) CAS 9001-00-7 (Merck), 22,0 mAnsonU/mg (co
chat hemoglobine, pH 6, nhiét do 35,5 °C).

Cac hoa chat chinh sir dung bao gém coomassie brilliant blue G250, albumin, casein,
tyrosine, cysteine ciia Merck (Buc). Trichloroacetic acid, sodium acetate, acid acetic, acid
phosphoric ciia Himedia (An D).

Céc chat tro sdy sir dung gom skim milk (sira tich béo) cua Merck, maltodextrin DE 10
cta Himedia (An DJ), lactose, beta-cyclodextrin cia Trung Quoc, whey protein cia My.

Str dung céac thiét bi nhu mé}f do pH InoLab pH 7110, can dién tit TE-Sartorius, may do
OD photoLab 6600 UV-VIS, thiet bi say phun Lab plant SD-06AG serial No.487, may ly
tdm HermLe Z206A.

2.2. Phuong phap nghién ciru
2.2.1. Chuan bi dung dich enzyme bromelain cho sdy phun

Phu phiam dira dugc thu mua mang vé phong thi nghiém, tién hanh thu nhan enzyme
ngay. Tién hanh rira sach phu phdm phdi tron chdi ngon va vo ty 1& 1:4 (w/w). Can phu pham
va bd sung dém phosphate pH 7 ti 1€ 1:1 (w/v), xay nhuyén bang may xay sinh td trong 10
phut, sau dé loc bang vai man va bong thim nuéc, ly tim & 3720 RCF (5500 vong/phut)
trong 15 phut. Dich ndi sau ly tim dugc c6 dic bang cach loc tiép tuyén véi thiét bi loc
QuixStand System, sir dung cot loc cut-off 3 kDa, véi tdc d6 bom nhép liéu 85 rpm va diéu
chinh sao cho ap suat trén bé mit mang khong qua 15 psi. Dich loc trén mang (dong
retentate) duoc sir dung cho phan siy phun tao ché pham bromelain dang bot.

2.2.2. Sy phun thu ché pham bromelain
Qua trinh sdy phun duoc khao sat 1an luot cac thong s:

Céc chét trg siy gém skim milk (stta tach béo), maltodextrin, lactose, whey protein,
beta-cyclodextrin ¢ cac nong do 10 - 30% (w/v), thong s sdy c6 dinh gom nhiét d khong
khi dau vao 110 °C, dau ra 60 °C, toc 6 bom nhép liéu 6 rpm (216 mL/h), ap suat 3 psi.

Téc d§ bom nhép lidu 5 - 10 rpm (180 - 360 mL/h), thong s6 sdy c6 dinh gdm nhiét do
khong khi dau vao 110 °C, dau ra 60 °C, ap suat 3 psi, chat trg say lua chon theo khao sat trude.

. Khao sat nhi¢t do khong khi sdy dau vao trong khoang 100 - 170 °C’, thong s6 ¢b dinh
gom nhiét do khong khi dau ra 60 °C, ap suat 3 psi, toc d6 nhap liéu va chat trg say duogc lua
chon theo cac khao sat trudc.

Céc khao sat dugc danh gia dua trén hoat tinh enzyme bromelain ché pham (Ul/g)

2.2.3. Panh gid mét s6 tinh chat cia bromelain ché phiam

Thong sb dong hoc Vmax va Km: Pha dung dich casein voi ndéng do ting dan tur
2,4 — 12 mM, bo sung dung dich bromelain c6 nong d¢ 0,1g/20 mL dém phosphate 7,2, 4 &
30 °C trong 10 phut. Xac dinh luong tyrosine tao thanh theo phuong phap Murachi [6], qua
tinh d6 tinh dugc lugng co chat thuy phan va van toc phan irng ctia enzyme bromelain.

Nhiét d6 va pH hoat dong tdt nhat khao sat sy thay ddi hoat tinh enzyme bromelain
trong khoang nhiét d¢ 30 - 90 °C va khoang pH 4-10.
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D0 bén nhiét u bromelain ché phdm da hoa tan trong dém & cac nhiét do tir 30 - 90 °C
trong khoang thoi gian 30 phut, 60 phuat va 90 phut, xac dinh hoat tinh twong doi (%).

Bao bi va nhiét d6 bao quan cin 1g bromelain ché pham va bao quan trong chai thity
tinh, bao polyethylene (PE) va bao nhém & céac nhi¢t d6 0 °C, 10 °C va 30 °C, theo doi su
thay doi hoat tinh enzyme trong 20 ngay.

2.2.4. Phuong phap phan tich
- Xdc dinh ham lwong protein tong bang phwong phép Bradford

Duya vao phan g mau cua protein voi thudc thir Coomassie (Coomassie Brilliant Blue
G-250) va kha niang hap thu anh sang ¢ budc séng 595 nm. Cudong do mau ty 1é v6i nong do
protein trong dung dich. Bovine serum albumin (BSA) duoc sir dung xay dung dudng chuan
¢6 ham lugng protein tir 10 — 50 mg/mL, dwa vao dudng chuan protein suy ra ham luong
protein trong dung dich mau phan tich [7].

- Xdc dinh hoat tinh enzyme theo phwong phap Murachi

Can 0,1g ché phadm bromelain vao 10 mL dung dich dém photphat 0,03 M pH 7,2. B6
sung 5mL co chit casein 0,6% (w/v) (pha trong cung loai dém nhu trén c6 bd sung 0,03 M
L-cysteine HCL va 0,006 M EDTA). Phan tng dugc thuc hién & 35 °C trong 10 phut. Ngung
phan tng bang cach thém 5SmL TCA 5% giit trong 30 phut. Loc bo két tia thu dich ndi do do
hép thu & budc song 280 nm. Thi nghiém kiém chimg (khong c6 enzyme) ¢ diéu kién tuong
tu. Tyrosine dugc st dung lam duong chuén c6 nong d6 18,1 — 90,5 pg/mL, dya vao duong
chuan tyrosine suy ra ham lugng tyrosine c¢6 trong mau thuy phan.

Mot don vi hoat tinh bromelain dugc dinh nghia 1a luong enzyme tac dung véi co chét
casein giai phong ra 1 pg tyrosine trong mot phat ¢ pH 7,2 tai 35 °C [6].
Hoat tinh enzyme & diéu kién khao sat (UI/mL)
Hoat tinh enzyme diéu kién chuan (UI/mL)

Hoat tinh twong ddi (%) =

Xac dinh d6 4m theo phwong phap siy dén khéi lwong khong dbi sir dung can sy 4m
Ohaus MB 45, dua trén nguyén tic bot ché pham c6 khdi lugng m; sau d6 cho vio siy &
105 °C dén khdi lugng khong ddi, xac dinh khéi luong m,. PO 4m cta bot ché phém duoc
tinh theo cong thuc:

m; —m;
%W = x 100
my
Trong d6: m;: Khdi lwong mau trude khi sdy; m,: khdi lvong miu sau khi sdy.

- Phwong phap xit ly s6 liéu tat ca cac thi nghiém duogc lap lai 3 lan thuc hién theo thé
thirc hoan toan ngiu nhién. Két qua thu dwoc xur 1y bang phin mém xir ly thong ké
Statgraphics Centurion XV.I.

3. KET QUA VA BAN LUAN

3.1.Thu nhin ché phim enzyme bromelain bing phwong phap siy phun
3.1.1. Khdo sdt chdt tro sdy trong qud trinh sdy phun thu bromelain ché pham

Say phun 13 céng nghé tién tién tao nén cac san pham dang bot chat lugng cao, thuén
tién trong qua trinh s dung va bao quan. Qua trinh sdy phun thoi gian say ngin, dé san xuat
& quy mo cong nghiép [8], sy phun ciing 1a mot phuong thirc bao goi bang cach bd sung cac
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chét tro sdy tuy thudc theo muc dich sir dung [9]. Chét tro sdy nhim giam thiéu anh huéng
cua nhiét do d6i vai cac protein va giam sy bam dinh do sy ¢6 mat cua cac loai duong phan
tir thap glucose, sucrose va mot sé acid hitu co ¢ trong dich dira anh hudng dén su tao bot
ché pham [10] bén canh d6 chit trg sdy c6 vai tro bao goi enzyme, bao vé chiing khoi tac
dong cuia nhiét do, pH va kéo dai thoi gian bdo quan.

Dung dich bromelain chuin bi cho qua trinh siy phun duoc ¢6 dic bang phuong phap
loc tiép tuyén cut-off 3 kDa cd hoat tinh 109,209 + 9,239 UI/mL va ham lugong protein
0,885 + 0,023 mg/mL..

Két qua khao sat anh hudng cta chit trg siy téi hoat tinh enzyme bromelain dugc thé
hién & Hinh 3.1.
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Hinh 3.1. Anh hudng cta chat trg siy dén hoat tinh bromelain ché phim

Thi nghiém trén cho thay bromelain ché phdm véi chat tro sdy sita tach béo cho hoat
tinh enzyme cao nhét 1542,550 + 98,384 (Ul/g), v6i chit trg sdy whey protein cho két qua
hoat tinh thap nhat 307,636 + 25,259 (UI/g). Bén canh d6, bromelain ché pham trong nghién
ctru nay hudng dén Ung dung trong cong ngh¢ thuc phém déc biét 1a s dung trong quy trinh
lam phomai nén c6 thé chon skim milk 1am chat tro say phuc vu cho cac thi nghiém tiép
theo. Nghién ctru cia Amid (2015) thuc hién khao sat chét tro say gdm maltodextrin DE10,
lactose, arabic gum, mannitol va sucrose cho thay arabic gum trc ché hoat dong ctia bromelain
nén ché pham st dung chat trg siy nay bi mat hoat tinh nhiéu nhit so voi ban dau [11]. Két
qua nghién ctru cia Nguyén Vin Thanh va ctv (2013) str dung mannitol 13 chit trg siy véi
hiéu suat thu hoi hoat tinh enzyme dat 40,82% [8]. Theo Zhao (2015) thi cic chat nhu
trehalose, lactose, sucrose, mantose, sorbitol, manitol déu c6 kha nang on dinh tot hoat tinh
enzyme. Tuy nhién do cac hop chét polyol bao vé noi trén déu thudc nhém dudng phan tir
nho (mono- hay disaccharide), dé bi noéng chay va bi caramel hoa khi xtr Iy ¢ nhiét d¢ cao,
gia thanh cao nén kho tmg dung vao cong nghiép [12]. Pdi voi viée bd sung sita tach béo
lam chit trg siy bao vé enzyme 13 mot thir nghiém mdi, thong thuong sita tach béo thuong
ding bao goi mot s nhom vi khuan probiotics hd trg qua trinh sy phun tao ché pham sinh
hoc [13, 14]. Trong nghién ctru nay, nghiém thirc siy véi sita tich béo cho két qua hoat tinh
ché pham tdt nhét c6 thé giai thich do ngoai tac dong bao vé cua latose trong sita tach béo thi
vGi sy O mit cua protein s& ¢6 hién tugng két tu nho calcium trong sita qua qua trinh tac
dong nhiét tao 16p bao bao vé enzyme [15, 16].

~ Bot ché phim bromelain thu dugc c6 ciu triic hat thé hién qua hinh chup SEM (Hinh 3.2),
d0 am lan luot sira tach béo 4,80%, maltodextrin 3,99%, whey 4,93%, lactose 4,13%, beta-
cyclodextrin 5,73% va d§ min, mau sac khac nhau (Hinh 3.3).

22



Khao sét qua trinh tao ché phdm bromelain dang bét tir phu phdm dira

(b)

Hinh 3.2. Anh chup SEM cua ché phdm bromelain véi cac chit trg say 1an luot 1a
(a) maltodextrin, (b) lactose, (c) sita tdich béo

(d) (e)
Hinh 3.3. Ché pham bromelain véi céc chét trg sdy lan lugt 14 (a) sita tich béo,
(b) maltodextrin, (¢) whey protein, (d) lactose va (e) beta-cyclodextrin

3.1.2. Khdo sdt nong do chit tro sdy sita tdch béo trong qud trinh sdy phun thu bromelain ché phiam
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Hinh 3.4. Anh huong ciia nong do chit trg say stra tach beo dén hoat tinh bromelain
ché phim
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Tir két qua trén nhan thiy hoat tinh enzyme bromelain giam dan khi ting ndng d6 chat
trg say tir 10 - 25% (w/v), riéng dbi véi ndng d6 30% khong thé thyc hién qua trinh siy phun
do dich séy co néng d6 chat tan va do nhét 16n vugt mire 1am viée cua thiét bi séy phun. C6
thé do khi nong do chét trg sy cang tang, luong enzyme trong 1 g ché pham cang giam vi
vdy hoat tinh enzyme trong 1 g giam. Bén canh do, viéc ting ndng do chét tro siy gy hao
phi nguyén liéu va khong lam tang hiéu qua qua trinh siy (dugc danh gia bang hoat tinh ché
pham thu dwoc). Do d6, chon ndng do chat trg 10% (w/v) cho cac thi nghiém tiép theo.

3.1.3. Khdo sat toc do bom nhdp liéu dén qud trinh sdy phun

Trong thi nghiém nay, hoat tinh ché phém thu dugc tang dan khi toc d6 bom nhap liéu
tang tir 180 - 288 mL/h (Hinh 3.5), hoat tinh cao nhét khi say ché pham ! téc 40 bom nhap
liu 288 mL/h (8 rpm). O téc d6 bom nhgp liéu thap, thoi gian enzyme tiép xtic v6i nhiét do
sdy dai lam protein dé bi bién tinh, véi tbc do 288 mL/h thoi gian tlep xUc cla enzyme vOi
nhiét do trong budng siy vira du 1am kho va tao hat dong thoi su bién tinh protein xay ra &
mirc 36 thap nhat, & cac tbc d6 bom 324 va 360 mL/h thoi gian dich enzyme luu trong budng
sdy qua ngan dan dén ché pham thu dugc c6 d6 am cao, dinh lai trong thanh budng siy
nhiéu, kho thu hoi ché phém tao ra & dang bot udt nén kho st dung va bao quan.
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Hinh 3.5. Anh huéng cua téc d6 bom nhap liéu dén hoat tinh bromelain ché pham

Tbc dd bom nhap licu 6 anh hudng 16n dén luu lugng dong nhép li¢u, nang suét thiét
bi va ca nhiét do khong khi dau ra. Toc d6 bom nhap liéu tang dong nghia voi thoi gian luu
cua vat liéu say trong budng sdy giam, luong hoi nudce thoat ra tir dich enzyme it hon lam dg
am tang, phan hat am dinh lai trong budng siy tang dan dén hiéu suit thu hdi san phim sau
qua trinh sdy phun giam. Ba co nhiéu nghién ciru vé s anh hudng cua téc d6 bom nhap licu
dén chat lugng san pham tao ra nhu nghién ctru cua Devakate ef al (2009) thyc hién sdy
phun tao ché pharn bromelain véi toq dor bom nhap li¢u 215 mL/h [17]. Nghién ctru cua
Nguyén Thi Hong Minh (2011) cho thay toc do 20 - 40 mL/phut thich hgp cho qua trinh say
phun dich ca chua [18].
3.1.4. Khdo sat nhiét dg khong khi sdy trong qud trinh sdy phun

Tir két qua Bang 3.1 cho thay bromelain ché Phém dat hoat tinh cao nhat khi sdy ¢ nhiét do
110 °C (1542,550 UT/g) va hoat tinh thap nhat khi say ¢ nhiét d6 170 °C (1132,270 Ul/g).

Theo Devakate et al (2009) khi nhiét d6 khong khi siy ting, enzyme tiép xic voi nhiét
d6 cao s& b bién tinh, do do siy & nhiét do thép cho ché pham c6 hoat tinh cao hon [17]. Bén
canh do, trong thi nghiém nay, d¢ a 4m cua ché pham sy thay dbi tir 6,30 dén 2,81%, nhiét do
sdy cao, do am cta bot enzyme giam, tuy nhién ¢ day do am trong cac qua trinh sdy giam
khong theo quy ludt, c6 thé do thiét bi sdy phun hoat dong khong 6n dinh. Nhiét do khong
khi say anh huéng dén qué trinh nude bde hoi khoi dung dich, khi téc d6 nhap liéu khong
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thay d6i, cang ting nhiét do siy thi luong nuéc bdc hoi khoi dung dich ting, do 4m ché

pham cang giam [19].
Bdng 3.1: Anh huéng cta nhiét 6 khong khi“s?iy t61 qua trinh siy phun thu bromelain
ché pham
Nhiét do Do am (%) Hoat tinh (Ul/g) Ham lugng protein Hoat tinh riéng
100 °C 6,63+0,050¢ 1239,850435,380™ 45,95643,595 27,13242,939°
110 °C 6,37040,106" 1542,550+98,384° 15,76340,437° 97,840+5,152°
120 °C 6,010+0,036° 1286,060+81,986" 49,87240,505" 25,794+1,799"
130 °C 5,69340,068° 1189,090+19,813% 46,70243,871° 25,606+2,637°
140 °C 5,47340,104* | 1430,760+101,036% 48,492+2,823" 29,56242,602"
150 °C 5,530+0,050* 1389,850+82,081 47,70940,845° 28,986+1,323°
160 °C 5,330+0,160° 1375,4504+32,221 67,774+1,168" 28,853+1,398"
170 °C 2,81340,185" 1132,270+53,252° 77,63340,786° 16,709+0,839°

@bedells gig tri trung binh cdt si sai khéc ki t ¢ ¥ nghia sai khéc vé mat thong ké (p < 0,05)
3.2. Panh gia so bd hiéu qua qua trinh tao ché pham bromelain

Qua cac cong doan tach chiét, tao ché phém bot bromelain, sd lugng va hoat tinh
enzyme dugc ghi nhan so6 li€u va the hién ¢ Bang 3.2.

Bdng 3.2. Hiéu qua cua qua trinh tao ché pham bromelain

Céic cong doan $6 Hoat tinh enzyme Téng hoat Hiéu su:ét thu hoi
lwong | (U/mL) hodc (Ul/g) tinh (UI) hoat tinh (%)
Phu phdm 3 (kg)
Dich chiét tho 3 (lit) 77,39914,457 232197 100
Dich sau lgc (mang loc 3 kDa) 1 (lit) 109,209+49,239 109209 47,03
Ché phdm bromelain 74 (g) | 1542,550+98,384 114148,7 49,16

Theo thyc nghiém, cir khoang 3 kg phu pham thu duogc 1lit dich dua c6 dic, sau qua
trinh sy phun ¢ nhiét do dau vao 110 °C khoang 3,47 h tao duoc 74 g ché pham bromelain,
c6 mau trang nga vang nhat (Hinh 3.3a), 46 4m 4,8%, hiéu suat thu hoi hoat tinh dat 49,16%,
hoat tinh riéng cta bromelain dat 1542,550 Ul/g. Theo nghién ciru cua Nguyén Vin Thanh
va ctv (2013) thu nhan enzyme bromelain tir choi ngon trai khém sir dung phuong phap sdy
chén trong 9 h ¢ 35 °C cho thu nhan dugc bt bromelain c6 mau tring, d6 4m thap hon 8%,
hiéu suét thu hoi hoat tinh enzyme 74,74%, hoat tinh riéng dat 10,07 (U/mg), say dong kho
trong 15 h hoat tinh enzyme duy tri dwoc 85,73% so voi ban dau va hoat tinh riéng dat
11,96 U/mg [4], Devakate et al. (2009) so sanh hi¢u qua cua phuong phép say sau khi tinh
sach bromelain, két qua hoat tinh bromelain voi siy phun giit duoc 78,2% va sdy dong kho
gilt dugc 95% [17]. So véi cac két qua nghién ciru nay ché pham bromelain thu nhan
duoc cd hoat tinh riéng va higu suat thu hoi hoat tinh thép hon, nguyén nhan th nhét do
ngudn thu nhan tir phu phém dugc st dung co ty 1€ choi ngon chi chiém 20%. Nguyén
nhéan thu 2 1a phuong phap say sir dung, voi say dong kho va sy chan khong c6 nhiét 4o say
thip hon so v6i sdy phun, co ché tach nuéc nguyén liéu sdy ciing giup cho viéc giir hoat tinh
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ciia enzyme t6t hon. Nhung chi phi ning luong va thoi gian nhiéu hon s& han ché tng
dung trong quy md cong nghiép [17].

Hoat tinh enzyme cua ché phém la 1542,550 Ul/g, so véi ché phém thuong mai dugc
tach chiét tir than c6 hoat tinh 5660,000 Ul/g thi thdp hon khoang 3,67 lan, nhung tinh vé gia
trj kinh té thi san phém thuong mai c6 gia 40.000 déng/1g, ché phim bromelain tao ra gia
chi khoang 7.700 dong/1g (danh gia & quy md phong thi nghiém). Vi vy viéc tdn dung
ngudn phu pham thu nhan enzyme vira giai quyét dugc ngudn chat thai ciia qua trinh ché
bién dura vira ting thém gia tri kinh té cho cay dira.

3.3. Panh gia mét s6 tinh chit ciia bromelain ché phflm
3.3.1. Xdc dinh théng s6 déng hoc ciia bromelain ché pham
Dua vao db thi twong quan giita van toc thuy phin cua enzyme va ndng do co chit xay

dung dugc phuong trinh Lineweaver — Burk c6 dang y = 37,858x + 18,641, tu d6 tinh dugc
gia tri V= 0,054 mM/phut va K, = 2,031 mM.
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Hinh 3.6. Mbi tuong quan gitra 1/S va 1/V

Hing s6 K,, ddc trung cho ai luc cua enzyme voi co chat, K,, c¢6 tri s cang nho thi ai
luc cia enzyme v6i co chat cang 16n, nghia 1a van tdc ctia phan tng do enzyme xuc tac cang
16n. Y nghia thyc tién cia hang s Michaelis & chd n6 chinh 1a gié tri cia ndng do co chét
khi tbc 6 phan tmg bang 1/2 toc d6 tdi da. Hang sb Michaelis 1a mot hang s6 rat quan trong.
N6 xac dinh ai lyc ciia enzyme v6i co chat. Km cang nho thi ai lyc nay cang 16n, toc do phan
{ng cang cao vi toc do t6i da V dat & gia tri ndng do co chat cang thap [20].

Nghién ctru cia Choi ef al (1992) thuc hién thu nhan va tinh sach bromelain trén giéng
dira & Han Quéc da xac dinh héng 6 K, cia bromelain trén co chit casein 1a 5,747 x 10 va
Vimax 131,58 pg/phut [21]. Nghién ctru cua Hung ef al (2002) hing s6 K,, ciia ché phdm
bromelain thuong mai tir than dira ddi véi thue hién thiy phan chitosan dat 0,88 mg/mL tdi
ru & 50 °C va pH 3 [22]. Nghién ctru ciia Corzo (2012) thyuc hién khao sat théng sé dong hoc
cua dich bromelain tho tir trai dira trén mot s6 co chat nhu azocasein, azoalbumin, casein,
sodium caseinate va haemoglobin cho két qua hang sd K,, dbi voi casein 0,138 mM,
azoalbumin 0,026 mM, azocasein 0,037 mM, sodium caseinate 0,088 mM va haemoglobin
0,165 mM, co chat phu hop véi bromelain thu tir nghién ctru nay 1a azocasein [23].

3.3.2. Anh hwéng ciia pH dén hoat déng ciia bromelain ché pham

pH méi trudng phan ng anh hudng 16n dén hoat dong xtc tic cta enzyme vi né anh
hudng dén muc do ion hoa co chat, muc do ion hoa enzyme, do d6 anh hudng dén sy tao
phtic hop enzyme-co chat. Ngoai ra, pH con anh hudng dén d6 bén phan tir protein-enzyme.
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Dua vao két qua Hinh 3.7, hoat tinh bromelain ché phém dat cao nhét khi hoat dong o
diéu kién pH 7 giir hoat tinh twong dbi dugc 106,978% va thap nhat khi hoat dong & pH 4
hoat tinh twong ddi chi con 47,989% so véi diéu kién chuén.

So sanh véi mot sd nghién ctru da thyuc hién nhu nghién clru ciia Martins et a/ (2014)
khao sat pH téi wu cta dich bromelain thd va bromelain thu dugc tir phwong phap két tua
bang ethanol cho thiy & dich thé pH t5i wu 1a pH 7 va sau tia ethanol 1a pH 8 [24]. Nghién
ctru cua Lai Thi Ngoc Ha (2009) thyc hién thu bromelain tir chdi ngon dira cho thdy khoang
hoat dong cuia bromelain 13 5,5 - 6,5 trong d6 pH ti wu 1a 6,5 [25].

80+ | _T‘ ] i

) o

hogt tinh tudng 405 (6}

pll
Hinh 3.7. Anh huong cta pH dén hoat tinh tuong ddi cua bromelain ché pham

3.3.3. Khdo sat anh huong cua nhiét do dén hoat dong cua bromelain ché phcfm

Dua vao Hinh 3.8, két qué thu dugc ché phém hoat dong tot nhat trong khodng nhiét do
30-50 °C, tir 60-90 °C hoat tinh ché phdm giam dan theo nhiét do. So sanh véi mot s6 nghién
ctru nhu nghién ctru ctia Lai Thi Ngoc Ha (2009) cho thiy enzyme bromelain thu tir chdi
ngon dura c6 nhiét do hoat dong tdi wu 1a 55 °C [25]. Nghién ctru ctia Ketnawa et al (2012)
thuc hién trén hai gidng dira Nang Lae va Phu Lae cho thiy nhiét d6 hoat dong tdi wu cua
bromelain trong khoang 50 - 60 °C [26]. Nghién ctru cuia Amid (2015) thuc hién trén
bromelain tai t hop cho thiy hoat tinh enzyme cao nhat & 45 °C va mat hoat tinh hoan toan
6 65°C[11].
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Hinh 3.8. Anh huong cta nhiét 6 dén hoat tinh bromelain ché phém
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3.3.4. Khdo sdt dg bén nhiét ciia ché pham enzyme bromelain

Két qua Hinh 3.9 cho thiy & khoang nhiét d6 30 - 50 °C sau thoi gian 30 va 60 phut,
hoat tinh enzyme thay d6i khong dang ké so v&i ban dau, sau 90 phut hoat tinh enzyme giam
nhung khong qua 30% so voi ban dAu. Véi khoang nhiét 6 60-90 °C, sau 30 phut, hoat tinh
enzyme bat dau giam va sau 90 phat da giam hon 50% so v6i hoat tinh ban dau. O nhiét do
90 °C, enzyme bi bién tinh va mat hoat tinh hoan toan.
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Hinh 3.9. Su thay di hoat tinh con lai (%) cta bromelain ché phém 0 cac nhiét do khac
nhau theo thoi gian

Mot sb nghién ctru khao sat do bén nhiét ctia bromelain c6 thé ké dén nhu nghién ctru
ctia Jutamongkon va Charoenrein (2010) khao sat bén nhiét d6i v6i dich bromelain tho tir
qua dira v6i khoang nhiét do 40 - 80 °C trong 60 phiit cho két qua & bromelain bao toan hoat
tinh & 40 °C trong 60 phut, & 50 °C hoat tinh con 83% so v&i ban déu va & 80 °C hoat tinh
enzyme bi mat hoan toan sau 8 phut [27]. Nghién ctru ctia Lai Thi Ngoc Ha (2009) cho ring
bromelain la enzyme khong chiu nhiét va muc giam hoat tinh phu thudc vao nhiét tdn trit khi
bromelain dugc t ¢ cac nhiét do 30 °C, 40 °C va 50 °C trong 72 gio.

3.3.5. Anh hwéng ciia diéu kién bao quan dén sy bién doi hoat tinh ciia ché pham bromelain

Dua vao két qua thé hién ¢ Hinh 3.10 cho thay khi bao quan bromelain ché phdm trong
chai thily tinh, bao PE va bao nhom hoat tinh enzyme déu giam dan theo thoi gian bao quan.
Khi bao quan & nhiét d6 30 °C, hoat tinh tuong d6i bromelain ché phim giam manh, sau 5
ngay hoat tinh da giam hon 50% va dén ngay 20 hoat tinh twong ddi enzyme chi con dud6i
5% so voi ban dau. Ddi voi bromelain ché pham bao quan & 4 °C hoat tinh twong ddi cua ché
pham giam dan nhung v&i mirc d giam thap hon so véi bao quan & 30 °C, dén ngay 20 hoat
tinh tuong ddi chi con khoang 30% so v&i ban dau. Ddi véi nhiét d6 0 °C sau 5 ngdy hoat
tinh twong ddi enzyme con khoang 90% so v6i ban dau nhung qua ngay 10 hoat tinh bat dau
giam manh va sau ngay 20 hoat tinh twong ddi chi con 50% so v6i ban dau.
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Hinh 3.10. Sy thay d6i hoat tinh twong d6i (%) theo thdi gian ciia bromelain
ché pham bao quan trong chai thuy tinh (a), bao PE (b) va bao nhém (c)
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Hinh 3.11. Sy thay d6i hoat tinh twong dbi (%) ctia bromelain ché phdm bao quan &
0 °C trong chai thuy tinh, bao PE va bao nhom

Két qua Hinh 3.11 cho thay khi bao quan bromelain ché pham trong chai thity tinh sau
5 ngay hoat tinh twong ddi khong thay dbi nhiéu nhung sau ngay 10 hoat tinh bit dau giam
manh chi con 58,813 + 9,6635% so v6i ban dau, d6i v6i bromelain ché pham bao quan trong
bao PE sau 5 ngay hoat tinh tuong dbi giam con 91,538 + 3,670% so voi ban dau nhung sau
ngay 10 hoat tinh bit ddu giam manh chi con 56,135 + 1,065% so v6i ban dau, dbi voi
bromelain ché phém bao quan trong bao nhdm, hoat tinh enzyme c6 phén 6n dinh hon, sau

29



Pao Thi My Linh, Nguyén Thi Quynh Mai, D6 Thi Hoang Tuyén, Nguyén Thi Nhw Phuong

ngdy 20 hoat tinh con 57,818 4 1,301% so voi ban dau. Do d6, bromelain ché pham bao
quan trong bao nhém ¢ 0 °C la thich hgp nhat.

Mot s6 nghién ctru vé bao quan enzyme bromelain ¢6 thé ké dén nhu nghién ciru ctia
Nguyén Vin Thanh (2013) vé anh huong cua diéu kién bao quan dén su bién doi chat luong
enzyme bromelain thd cho thay rang khi bao quan & -20 °C hoat tinh enzyme it thay d6i va
bao quan bromelain trong chai thiy tinh tot hon so v&i bao PE. Nghién ctu cua
Devakate et al (2009) thuc hién bao quan ché pham bromelain sau sdy thing hoa & cac nhiét
do 4; 30 va 60 °C va nhan théy hoat tinh enzyme bi mat 4%, 50% va 90% tuwong g voi cac
nhiét do trén sau 4 ngay bao quan. Nghién ctru ctia Azura 2012 thyc hién so sanh hoat tinh
ché phdm enzyme bromelain tai t6 hop (thu duoc b::ing phuong phap sdy dong kho) va ché
pham bromelain thuong mai [28].

4. KET LUAN

Nhu vay, & diéu kién sdy phun c6 nhiét ¢ khong khi dau vao 110 °C, nhiét d6 khong
khi dau ra 60 °C, toc do bom nhép liéu 288 mL/h (8 rpm) cho ché phém bromelain thu duoc
¢6 hoat tinh cao nhit 1a 1542,550 + 98,384 Ul/ g. Khi str dung san phém enzyme, do bén hoat
tinh enzyme 1 rat quan trong. Tuy nhién trong nghién ctru nay ché pham enzyme giam 50%
hoat tinh sau 20 ngay bao quan, hiéu suat thu hoi hoat tinh enzyme con thap dat 49,16%. Do
do, cac nghlen ctru siu hon v& qua trinh sy, vat lidu bao  quan, chét bao quan nham tang hig¢u
suat thu hoi, giit hoat tinh enzyme trong thoi gian dai dé ting gia tri kinh té, dat hiéu qua
trong cac linh vuc ung dung khac nhau.

LOI CAM ON

Tran trong cam on truong DH Coéng nghiép Thyc pham TP.HCM da hd trg kinh phi
gitp chung t61 hoan thanh nghién ctru nay.

Chan thanh cam on Khoa Cong ngh¢ Sinh hoc va Ky thuat Moi truong, TT Cong nghé
Viét Ptrc, TT Thi nghiém Thyc hanh va Thay Tran Qudc Tuan - B6 mon Sinh hoéa truong
PH Khoa hoc Tu nhién da giup dd ching t6i hoan thanh nghién ctru nay.
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ABSTRACT
STUDY ON PRODUCTION OF BROMELAIN POWDER FROM PINEAPPLE WASTES

Dao Thi My Linh*, Nguyen Thi Quynh Mai,
Do Thi Hoang Tuyen, Nguyen Thi Nhu Phuong
Ho Chi Minh City University of Food Industry
*Email: linhdtm@cntp.edu.vn

This study was conducted to produce bromelain powders from pineapple wastes by
spray drying. The results showed that the suitable carrier agent was skim milk at a
concentration of 10% (w/v). To obtain the highest activity of bromelain enzyme, the drying
process was carried out at inlet air temperature of 110 °C, outlet air temperature of 60 °C,
feed flow rate of 288 mL/h (8 rpm). The obtained bromelain powder had activity of
1542,550 + 98,384 (Ul/g), dynamic parameters Km = 2,031 mM and Vmax = 0,054 mM/min
with casein substrate, hydrolysis activity at pH 7 and 40 °C. Bromelain powder was stored at
0 °C in aluminum bags and can be kept 50% activity after 20 days.

Keywords: Enzyme, bromelain, membrane processing, pineapple wastes, spray drying.
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