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ABSTRACT

Extraction of enzyme bromelain from non-used part of pineapple from
agriculture and food processing industries can give a profit for adding
value to these by products, on the other hand it can also minimize the
environmental pollution. In this study, the factors affecting on bromelain
extraction and preservation were explored. The results showed that among
different part of pineapple wastes (stem, leave, fruit) stem was the most
appropriate subject for enzyme production. The enzyme was precipitated
by 70% ammonium sulfate saturation at 28°C with the protein yield
69.52%. Bromelain powder was obtained by vacuum drying for 24 hours
with the moisture content of 1.87% and specific activity of 12.29 TU/mg.
The enzymatic activity of the product was almost stabilised for twelve
weeks when it was stored in glass bottles at 4°C.

TOM TAT

Tach chiét enzyme bromelain tir phé pham khom trong cong nghiép ché
bién thire pham dé chuyen chung tu phe pham thanh sdan pham c6 gid tri,
mdt khdc ciing nham lam giam thiéu 6 nhiém méi truong. Voi myc tiéu
trén, trong nghién ciru nay cdc tac nhan dnh hwong dén trich ly va bao
quan enzyme bromelain da dwoc khao sat. Két qua nghién cleu_cho thdy
trong so nhirng phan phe pham (than, ld, trdi) than khém la nguon co chat
thich hop dé san xuat enzyme bromelain. Ché pham bromelain dwgc két
tua voi ammonium sulfate 70%, ¢ nhiét do 28°C, cho san luong 69,52%
protein. Bét bromelain thu dwoc boi sdy chdan khéng trong 24 gio, do am
dat 1,87% va hoat luc la 12,29 (TU/mg). Bot enzyme thu dwoc nén bao
qudn ¢ nhiét do lanh (4°C) trong chai thuy tinh, c6 hoat tinh on dinh trong
12 tuan.

1 GIOI THIEU

Bromelain la té€n goi chung cho nhom enzyme

khom nhu: 161, vo, than, chdi va 14. Phan phu phé
pham nay chiém mot ty 1¢ 16n cia lugng khom

thuc vat chira nhom sulfuhydryl, ¢6 kha ning phan
giai protein dugc thu nhén tir ho Bromeliaceae, dac
biét 1a & cdy khom (than va trai). Bromelain co
nhiéu tac dung trong y hoc va trong ché bién thuc
pham. Bromelain c6 mit trong phu phé phim cia
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nguyén liéu dua vao ché bién khoang 70% (Lai Thi
Ngoc Ha, 2009).

Theo thong ké nam 2009, Hau Giang ¢6 1.552
ha dat chuyén canh khom, tap trung nhi€u ¢ thanh
pho Vi Thanh va huyén Long MJ. Trong nhiing
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nam gﬁn day, khém Cau Pic dd co6 miat trong hé
théng si€u thi dﬁ)ng bang séng Citru Long va toan
quoc. Khom Cau Duc thude gidng Queen, nguon
gbc Thai Lan, thudc tiéu nhém “Queen cd dién”.

Cay khom Cau Duc cao trén 1 mét, trong lugng trai
khoang 1,5-2 kg, ning suat trung binh 20 tin/ha.
Cung vdi sy phat trién cua nganh san xuat va ché
bién khom thi lugng phe phu pham ciing ting theo.
O cac nong truong trong khom, ciy va 1a khom bj
b6 kho trén dét hodc duge vui lam phén bon. O céc
nha may ché bién rau qua, phan 16n phy phim
khom duoc dua ra bii rac gay 6 nhiém méi truong.
Tir day cho thdy rang viéc san xuit khom tao ra
mot ngudn phé phu phdm rat 16n c¢6 chira enzyme
bromelain. Do vy, muc tiéu nghién ctru nham tach
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chiét va tinh sach enzyme bromelain tir phu phdm
ctia khom nham tan dung phé phu phém cua khém,
nang cao gié tri kinh té ctia cdy khom, trich enzyme
bromelain 1a can thiét nham phuc vu hiéu qua cho
qua trinh ché bién thuc phim va dugc phidm va
dong thoi 1am giam dugc 6 nhiém méi truong.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuong tién nghién ciu

Nghién ctu dugc thuc hién tai phong thi
nghiém Sinh Hoéa Thyuc pham, Vién Nghién ciru va
Phat trién Cong nghé Sinh hoc, Truong Dai hoc
Can Tho. Phy phé pham than, 1a va trai khom phé
pham (Hinh 1) dugc thu nhan tr xi Hoa Tién,
thanh ph6 Vi Thanh, tinh Hau Giang.

Hinh 1: Nguyén li¢u thi nghiém: than khém (A), 14 khém (B) va trai khém phé pham (C)

Héa chit thi nghiém

~ Aceton, (NH4)2SO4, Coomassie brilliant blue G
(An Do), Tris buffer, Hydroxide natri (NaOH)
(Trung Qudc), Acid chlohydric (HCI) (Trung
Qudc), Casein (Trung Quéc), L- Tyrosine
(CoH1,07.H,0) (An D9). ..

2.2 N¢i dung va phwong phap nghién ctru

2.2.1 Thinghiém 1: Thir nghiém so bg trich ly
enzyme bromelain tur cac nguon phu phé pham
(than, la va trai)

Thi nghiém duogc b6 tri hoan toan ngau nhién
v0i 1 nhén t6 gom ba ngudn nguyén liéu, duge lap
lai 3 1an va tién hanh nhu sau:

— Thu nhan 100 g than khom, 100 g 14 khom
va 100 g trai khém phé phdm tai cac vuon khom &
x4 Hoa Tién — Vi Thanh.

— Xu ly va thu dich: than khém, la khom va
trai khom phé pham rira sach bui ban, cat thanh
miéng va xay nhuyén, thu dugc dich. Dich thu
duoc tlep tuc ly tam lanh ¢ 8°C, 7000 vong/phit
trong 15 phat). Loai b6 cac tap chit bi tia bam
dudi day binh ly tam va chi thu dich trong.
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— Xac dinh hoat tinh va ham lugng protein tu
dich trong thu dugc bang phuong phap Kunitz
(1974) cai tién va phuong phap Bradford (1976).

— Thi nghiém dugc tién hanh riéng biét ddi
v6i than, 14 va trai khom phé phdm va 13p lai 3 1an.
Tir d6 chon ra ngudn nguyén liéu cho hiéu suat
va hoat tinh t6i wu dé st dung cho thi nghiém
tiép theo.

Chi tiéu theo doi

— Hoat tinh tong cua enzyme bromelain (TU)
bang phuong phap Kunitz cai tién.

— Ham luong protein téng sb (mg) bing
phuong phap Bradford.

— Hoat tinh riéng (TU/mg protein).
2.2.2 Thinghi¢m 2: Khdo sat anh huong cua
nong dé ammonium sulfate (SA) va nhiét d¢ két tiua
Thi nghiém dugc bd tri hoan toan ngiu nhién
v6i 2 nhén t6 va 3 lan 13p lai.
Nong dé ammonium sulfate (SA): 60-80%, cach
nhau 10%.

Nhiét dp két tua: nhiét do thuong (28°C) va
nhiét dg lanh (4°C).
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Thuyc hién thi nghiém: nguyén li€u duoc nghién
ép, loc bé ba thu dich loc, ly tam lanh 15000
vong/phut trong 15 phut ¢ nhiét d§ 8°C va thu dich
ly tdm. Sau d6, cho tac nhan két tia vao vdi cac
ndng d6 nhu da bé tri thi nghiém. Sau khi két tua,
tién hanh ly tAm lanh hon hop dé thu tia. Siy kho
tha va thu hoi ché phim enzyme bromelain tho.

2.2.3 Thinghiém 3: Khao sat anh huong cua
cdc phiong thire sdy

Sau khi chon duoc néng d6 tac nhan két tua va
nhiét do két taa tir thi nghiém 1, thyc hién khao sat
anh huong ciia phuong thirc siy dén hoat tinh riéng
va hiéu suit thu hoi hoat tinh bromelain tho. Thi
nghiém duoc bd tri theo thé thirc hoan toan ngiu
nhién v&i 1 nhan t6 va 3 14n lap lai.

Phuong phap sdy: sdy thing hoa (-20°C), §éy
phun (100°C), say chan khong (30°C) va say bang
khi lanh kho (4°C).

Tir 2 kg than khom ban dau, ly tim lay dich va
két tua bang amonnium sulfate 70%. Sau khi két
taa, ly tam lanh hdn hop dé loai bo dich va thu tua.
Tua thu duge dua vao qua trinh sdy theo cac
phuong phap di dwoc dé cap ¢ trén va thu hoi
enzyme bromelain tho.

2.2.4 Thinghiém 4. Khao sat anh hudng cua
diéu kién bdo quan ché pham enzyme bromelain thé

Thi nghiém duogc b tri theo thé thirc hoan toan
ngau nhién véi 2 nhan t6 va 3 lan lap lai.
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Nhiét do bao quan: nhiét do phong (25°C), 4°C
va -20°C.

Dung cu bao quan: chai thuy tinh, bao PE ghép
mi thudng.

Can mdi mu khoang 2 g bot cho vao tii PE va
2 g bdt cho vao chai thﬁy‘ tinh du dé xac dinh ho‘at
tinh trong 3 thang (12 tuan). Bao quan trong diéu
kién tranh sang o cac nhiét 6 va xac dinh hoat tinh
enzyme sau hai tuan béo quan.

Cdc chi tiéu theo doi 6 cdc thi nghi¢m:
— Luong enzyme bromelain thé thu

duoc (mg/ml) (st dung can dién tir d¢ chinh xac
0,0001 g).

— Hoat tinh riéng cua enzyme bing phuong
phép Kunitz (1974) cai tien.

— Hiéu suét thu hdi enzyme bromelain (%).

— Hiéu suit thu hdi hoat tinh tong enzyme
bromelain (%).

Xie Iy két qua

Str dung chuong trinh théng ké Statgraphics.

3 KET QUA THAO LUAN

3.1 Chét lugng va khi lu’0'ng enzyme
bromelain trich ly tir cac nguon phé phim khém

Su khac biét hoat tinh va ham luong protein cua
enzyme bromelain tir cac ngudn phé pham khom
duoc thé hién & Béang 1.

Bang 1: Két qua phan tich khéi lrong va chét lwgng bromelain tir cac nguén phé phim khém

Ngudn phé phim Khoi .:The tich d;c13 Hoat tinh Ham lugng Hoat tinh

Khém lwong (g) chiét enzyme tho ¥ ng (TU) protein tong riéng (TU/mg)
i (ml) (mg)

Than khom 100 55 4787,1¢ 360,43¢ 13,38°

Trai khom phé pham 100 65 1191,4° 119,80° 9,95b

La khom 100 40 444,5* 65,20* 6,82°

86 liéu trong bang la trung binh ba lan Idp lai. Trong ciing mét cét cdc s6 liéu di kém chit cdi giong nhau thi khdc biét

khéng cé nghia thong ké & dg tin cdy 95%

Két qua cho thdy than khém c6 hoat tinh tong
(4787,1 TU) va hoat tinh riéng (13,378 TU/mg)
clia enzyme bromelain 1 cao nhat, tiép d6 1a & trai
(1191,4 TU; 9,948 TU/mg) va thap nhét thé hién &
1a (444,5 TU; 6,82 TU/mg). Két qua nghién ctru
phu hop véi Larrauri et al. (2004) va Nguyén Dirc
Luong (2004) vé hoat tinh dic hiéu cua bromelain
trai va than trén co chét casein, cho thiy bromelain
than cao hon bromelain trai. Bén canh do, 14 khom
rat cing va co gai, thich hgp cho qua trinh u chua
lam thtrc an cho gia suc hodc 1am phan bon. Theo
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cac nghién ctru trudc, bromelain ¢6 nhiéu trong
than va trai hon so vé6i 14. Vi thé than va tréi ¢6
thé sir dung dé trich ly enzyme bromelain. Enzyme
bromelain & than va trai c6 diém khac nhau, cé
18 do duwoc ciu thanh tir hai nhom protein
khac nhau (Ota et al., 1985). Theo Tran (2006),
bromelain thin gém hdn hop bén loai cystein-
protease nén khac vdi bromelain trai chi ¢c6 mot
loai duy nhét. Nhu vdy than khom 1a ngudn thich
hop cho trich ly enzyme bromelain thuong mai co6
gié tri kinh té cao.
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3.2 Anh huéng ciia nong d9 tic nhan két
tia ammonium sulfate va nhiét d¢ ket tia dén
chat lwgng va khoi lwgng bot enzyme bromelain

3.2.1 Nong dg tac nhan két tiia

Su két tiia bromelain dudi tac dung mubi kiém
cho thdy anh huéng cua cac nong do ammonium
sulfate (tr 60-80%) dén sy két tia enzyme
bromelain (Bang 2 va 3).

Khi ndng d6 mubi sir dung cang cao, lwong két
tia cang ting va luong protein trong k&t tia cang
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tang nhung ciing dong thoi tang sy hién dién mudi
trong ché pham. O nghiém thirc 70% ammonium
sulfate (SA) cho két qua hoat tinh riéng va hiéu
suat thu hoi hoat tinh tong 14 tot nhat (12,36 TU/mg
va 72,59%, tuwong ing) va cé sy khac biét v nghia
(d0 tin cay 95%) so voi nghiém thire 60% SA (hoat
tinh riéng va hiéu suat thu hoi hoat tinh tong 13
11,83 TU/mg va 72,14%, tuong ing) va nghiém
thuc 80% SA (11,35 TU/mg va 78,01%) & nhiét
do 28°C.

Bang 2: Anh huéng ciia nong d mudi ammonium sulfate ¢ nhigt dd 28°C dén sy két tia enzyme

bromelain

Nong d9 HSTH hoat tinh HSTH protein

Hoat tinh riéng Khdi hrgng bt enzyme

(NH4)2S04 (%) tong (%) (%) (TU/mg) (g/0,5kg nguyén li¢u)
60 68,332 54,89° 11,832 7,76*
70 72,59° 56,16° 12,36 9,96°
80 66,96 56,02° 11,352 11,74¢

S6 lidu trong bang la trung binh ba lan Igp lai. Trong cung mot ¢t cac $6 lidu 6 chiF cdi giong nhau thi khdc biét khéng
co nghia thong ké o do tin cday 95%. HSTH: Hiéu suat thu hoi

Bang 3: Anh huwéng cia nong d9 mudi ammonium sulfate & nhiét dp 4°C dén su két tiia enzyme

bromelain
Nong d6 HSTH hoat tinh  HSTH protein Hoat tinh riéng  Khdi lwong bt enzyme
(NH4)2S04 (%) téng (%) (%) (TU/mg) (g/0,5 kg nguyén li¢u)
60 72,14° 45,37% 15,00° 8,29¢
70 82,59° 59,53° 13,092 10,07°
80 78,0120 60,75° 12,40° 12,14¢

S6 liéu trong bang la trung binh ba lan 1Gp lai. Trong ciing mot cgt cdc 56 liéu c6 chit cdi giong nhau thi khéc biét khéng

6 nghia thong ké ¢ d tin cdy 95% HSTH: Hiéu sudt thu

Khi thyuc hién két tia & 4°C thi hoat tinh riéng
cua nghi€ém thttc 70% ammonium sulfate (13,09
TU/mg) thép hon c6 ¥ nghia so véi nghiém thirc
60% SA (15,00 TU/mg) nhung khong khac biét co
y nghia so voi nghiém thuc 80% SA (12,40
TU/mg). Tuy nhién, hiéu suét thu hdi hoat tinh
tong ¢ nghiém thic 70% SA (82,59%) cao hon
nghiém thic 60% SA (68,33%) va nghiém thutc
80% SA (78,01%). Két qua dat dugc nhu vdy co
thé do ¢ ndong do mudi thap, chua dii kha ning két
tia nhiéu protein. Khi tang lugng mubi t6i nong do
thich hgp 1am két taa hau hét cac protein va trong
d6 ¢o su hién dién cua bromelain. O néng d6 mudi
cao hon 70% bao hoa, luc dién tich ting lén, $6
lugng ion két hop véi protein nhiéu, luc tinh dién
dugc tao thanh s& lam cho phén tu protein bi xody,
van va dan dén sy bién tinh (Nguyen Pinh Huyén
et al.,1994). Nhu vay, & nong d6 mu6i ammonium
sulfate 70% bao hoa la du dé két tia hét bromelain
¢6 trong dich than khom. Theo két qua ciia Nguyén

hoéi

24

Dinh Huyén et al. (1994), khi két tiia bromelain trai
bing ammonium sulfate & cac ndng do tir 30 dén
100% ciing da két luan ndng d6 70% ammonium
sulfate cho hiéu sudt thu hoi hoat tinh cao nhét.
Duong Thi Huong Giang et al. (2002) da nghién
ctru danh gia cac phuong phap trich ly bromelin tir
nude khom thé bang aceton va ammonium sulfate
dd két luan rang phuong phap trich ly bromelin
bang ammonium sulfate theo ty 16 70% bdo hoa thu
nhén bromelain thé cho hiéu suit thu héi kha cao
92% so véi hoat tinh ban dau. Tir két qua thi
nghiém va cong bd clia cac tac gia trén cho thiy két
taa bromelin véi 70% SA 1a thich hop va c6 thé
duoc ap dung cho hoat dong khao sit ¢ nghiém
thirc tiép theo.
3.2.2 Nhiét dj két tua

Thuyc nghiém cho thay nhiét d6 anh huong quan
trong dén qua trinh trich ly bromelain (Bang 4).
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Biang 4: Anh huéng ciia nhiét d9 dén sy két tia enzyme bromelain

Nhiét do HSTH hoat tinh HSTH protein Hoat tinh riéng Hoat tinh TU/g
(°C) téng (%) (%) (TU/mg) enzyme

4 82,59° 59,53° 13,09° 2751,65°

28 72,59 56,16* 12,36 2422 .30°

S6 lidu trong bdng la trung binh ba lan lap lai. Trong cung mot ¢t cdc 6 lidu 6 chit cdi giong nhau thi khdc biét khong
co nghia thong ké o do tin cday 95%. HSTH: Hiéu suat thu hoi

Két qua cho thay khi két tua & nhiét d6 28°C thi
hoat tinh riéng va hiéu sudt thu hdi hoat tinh
bromelain 1a 12,36 TU/mg va 72,59%, tuwong ung,
thip hon c¢6 y nghia (d0 tin cdy 95%) so véi
nghiém thirc két tha & nhiét do 4°C (hoat tinh riéng
va hiéu suét thu hdi hoat tinh bromelain tuong tmg
la 13,09 TU/mg va 82,59%). Nhu vay khi thyc
hién két toa & 4°C véi tac nhan tia ammonium
sulfate thi hoat tinh ctia enzyme luén luén t6t hon
nhiét d6 28°C ¢ bat ky ndong d6 mudi nao. O nhiét
d6 lanh (4°C), qué trinh két tiia protein va kha ning
han ché su bién tinh dién ra t6t hon. Két qua thu
dugc ciing tuong tu két qua nghién ciru da duoc
cong bd cua Nguyén Pinh Huyén et al. (1994).
Nhom tac gia ciling cho thay rang mudi ammonium
sulfate st dung cho két tua bromelain ciing cho
hoat tinh ciia ché pham trich ly & nhiét do 4°C
thuong cao hon ¢ nhiét ¢ 27°C. Tuy nhién, nhin
chung khi ly trich & nhiét d6 phong (28°C), hoat
tinh tong ctia enzyme giam 10% so ly trich & nhiét
d6 4°C va van ¢ mic chap nhan dugc. Mit khac, tir
thyc nghiém cho thdy qua trinh két tia & nhiét
d6 4°C dién ra kho khan, doi hoi phai co thiét b
lam lanh nén rat ton kém va thao tac phirc tap nén
chi phi san xuét cao. Nhu vdy, nhim hoan thién
phuong phap sir dung mudi ammonium sulfate lam
tac nhan két tia bromelain tir than khom, co thé
chon néng d6 va nhiét do két tua tuong ung 1a 70%

Vé} 28°C @é thuc hién khao sat cho thi nghiém
tiép theo.

3.3 Anh huong cua phwong thirc say dén
hoat tinh riéng, hiéu suat thu hoi hoat tinh va
khoi lwgng bt enzyme bromelain

Nhiét d6 sdy va thoi gian sdy 1a hai yéu t6 quan
trong anh hudng dén hoat tinh cua ché pham
enzyme tho. Say & nhiét do cao c6 thé 1am mat hoat
tinh ctia enzyme do protein bi bién tinh. Tuy nhién,
khi sy ¢ nhiét do thap thi thoi gian say kéo dai va
trong thoi gian nay voi su hién dién cla am do cao
thi sy tu phan cua cac protease sé dién ra lam
enzyme bi mét hoat tinh. Két qua cho thay khi siy
d6ng kho ché pham enzyme bromelain tho trong 12
gio cho hiéu suit thu hdi hoat tinh va hoat tinh
riéng cua bot enzyme thd cao nhat (87,55% va
12,96 TU/mg, twong tmg) va thé hién su khac biét
¥ nghia so voi 3 nghiém thirc sdy con lai (Bang 5).
Tuy nhién, khong c6 su khac biét y nghia vé& hiéu
suat thu hdi hoat tinh va hoat tinh riéng cua bot
enzyme tho giita cac phuong thirc: sdy chan khong
trong 24 gio (72,02% va 12,23 TU/mg), siy khi
lanh kho trong 48 gio (69,52% va 12,29 TU/mg) va
phuong thie siy phun véi chit bao vé 13 mannitol
5% (Nguyén Phti Tho va Duwong Thi Huong Giang,
2011) trong 1 gio (40,82% va 11,51 TU/mg).

Bang 5: Anh huéng phwong thirc siy dén hoat tinh enzyme bromelain

. HSTH hoat HSTH Hoat tinh D6 Am Khoi luwgng bot

Phwong thirc say tinh tong protein riéng : (%) enzyme (g/0,5 kg
(%) (%) TU/mg nguyén liéu)

Say phun* (100°C) 40,822 34,65° 11,512 2,52¢ 4,96*
Say chan khong (30°C ) 72,02° 57,50° 12,23b 1,87% 6,03°
Say khi lanh khé (4°C) 69,52° 55,08° 12,290 3,57° 6,28¢
Say dong kho (-20°C) 87,55¢ 66,67° 12,96° 1,82° 5,85°

S6 liéu trong bang la trung binh ba lan lp lai. Trong ciing mot cot cdc s6 liéu €6 chit cdi giong nhau thi khadc bi¢t khong
6 nghia thong ké o do tin cdy 95%. HSTH: Hiéu suat thu hoi. * Mau enzyme ket tia thu duogc tir 500 g mau thdn khom
sau trich ly dwoc xur Iy boi hoa tan vao trong 210 ml nudc cat va thém vao mannitol 5%, tién hanh say phun

Nhu vay, hoat tinh enzyme on dinh nhit khi
thuc hién sdy bang phuong phap dong kho. Véi
phuong phap nay, nude tach ra khoi nguyén liéu
bang cach chuyén tir trang thai rén (d4) sang trang
thai khi ma khong qua giai doan léng (nudc) &
-40°C. Nho vay nude duge dua ra khoi enzyme ma
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khong 1am hong enzyme. Néu nhiét do thuong dé
lam enzyme bién tinh thi phuong phap dong kho
gilip enzyme gitr duoc tinh chat hoa 1y va ca hoat
tinh. Lai Thi Ngoc Ha (2009) so sanh hiéu qua cua
phuong phap say phun va say dong kho bromelain
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cho két qua hoat tinh dugc gitr lai sau hai qua trinh
nay la 96% va 73%, tuong Ung.

Say chan khong ciing 13 mot bién phap lam
kho tiia bromelain dén d6 4m an toan va c6 thé
bao quan trong thoi gian dai. Tuy nhién so véi
sdy dong kho, sdy chan khong dugc tién hanh &
nhi¢t d¢ cao hon nh1eu (30°C) nén hoat tinh cua
bromelain sau khi sdy thip hon. Tuy nhién khi $0
sanh gitra sdy chan khong véi phuong phap sy
bang khi lanh kho & nhiét d§ 4°C thi céc gia tri thu
nhéan dugc khong thé hién su khac biét y nghia (d6
tin cdy 95%). Piéu nay c6 thé 1a do bromelain la
mot enzyme bén nhiét trong khoang nhiét do 50—
60°C, nén & nhiét @6 khoang 30°C van giit dugc
hoat tinh tuong dbi tot nhu & nhiét d lanh (4°C).
Khi s dung phuong phap sdy phun, hoat tinh
enzyme bién tinh kha nhiéu do do bén nhiét cua
bromelain kém hon papain. G 70°C, bromelain bi
bién tinh nhanh gap 20 lan papain ¢ 75°C, tuy
thuoc co chdt ma nhiét do tdi wu khac nhau
(Nguyén Trong Can et al., 1998).

Két qua thé hién dong thoi & Bang 5 cho thdy
khéi lwong bot enzyme thu dugc tir phwong phap
sdy bang khong khi lanh kho 1a cao nhét (6,28g) va
thé hién su khac biét y nghia so vdi ba nghiém thirc
sdy con lai. Tuy nhién, khong c¢6 su khac biét y
nghia gitra nghiém thirc sdy chan khéng (6,03g) va
nghiém thtre siy dong kho (5,85g). Khéi lwong bot
enzyme thu duoc tir phwong phap sdy phun c6 khéi
luong thap nhat (4,96g). Diéu nay c6 lién quan dén
dd am cua san pham, siy bang khong khi lanh ché
phdm dat d6 4m 3,57%, cao hon d¢ am ché phiam
thu dugc tir phuong phap sdy chan khong (1,78%)
va san phim siy dong kho (1,82%). Che phim
bromelain thu dugc tir phuong phap sdy phun co
khéi lugng thap nhét, c6 1& do trong qua trinh sdy,
enzyme bi thét thoat theo khong khi nong.

Ngoai ra, thoi gian sy tir cac phwong phap sdy
cling khac nhau. Véi ciing lwong mau nhu nhau, dé
sdy dén d6 am bao quan an toan cua ché phim
enzyme (<8%) thi phuong phap siy chan khong
mat khoang 24 gio, trong khi séy bang khi lanh kho
phai mét 48 gio (véi yéu cau thiét bi giit lanh 4°C),
khéng khi phai c6 d6 4m thap va viéc luan chuyén
kho thuc hién. V6i phuong phap sdy dong khé thi
ngoai thoi gian sdy tuong doi _ngan (10 gio),
phuong phép nady con doi hoi mau trude khi dua
vao say phai duoc lam lanh dong dén -20°C, van
hanh th1et bi sdy dong kho _cung kha phuc tap va
dt tién nén trong thyc té chua duge st dung
rong rii. Vi phuong phép sdy phun thi thoi gian
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sdy ngén nhat (1 gio), dé san xuit & quy mo cong
nghiép tuy nhién lwong enzyme thét thoat 16n va dé
mat hoat tinh do séy & nhiét d6 cao. Nhu vay, co
thé chon phwong phap chan khong cho qua trinh
sy bot enzyme bromelain thé cho thi nghiém
tiép theo.
3.4 Anh huéng ciia didu kién bio quan dén

su bién ddi chit lrgng enzyme bromelain thd

Enzyme bromelain thé dugc bao quan & cac
nhiét do 25, 4, -20°C. Két qua xac dinh hoat tinh
riéng clia enzyme cho théy & nhiét d6 25°C, hoat
tinh enzyme giam nhanh nhét (19,9%) va giam it
hon dbi v6i enzyme duoc bao quan & 4°C (8,25%)
va giam it nhat khi dugc bao quan & -20°C (4,96%)
trong bén thang bao quan (Hinh 2) c¢6 sy khac biét
y nghia véi d6 tin cdy 95% gitra cac nhiét d6 nay.
Enzyme bromelain dugc bao quan trong chai thiy
tinh va bao PE. Két qua xac dinh hoat tinh riéng
cho thiy enzyme bao quan trong chai thuy tinh tdt
hon (hoat tinh 11,59 TU/mg) cao hon (cé y nghia)
so voéi hoat tinh enzyme chira dung trong bao PE
(11,34 TU/mg) (Bang 6).

Khdo sat hoat tinh enzyme bromelain thanh
pham cho thay hoat tinh téng va hoat tinh riéng
cua loai nay cao hon (2165,12 TU va 12,51
TU/mg) va thé hién su khac biét ¥ nghia so v&i ché
phim enzyme bromelain thuong mai (1929,1 TU
va 7,01 TU/mg) (Bang 7).
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Hoat tinh riéng (TU/mg)

0 T T T T T T 1
0 15 30 45 60 75 90 105

Thoi gian bao quan (ngay)
—-250C —#40C —& -200C
Hinh 2: Bién déi tinh diic hi¢u ciia bromelain
theo nhiét do va thoi gian bao quan
Bang 6: Anh huong ciia dung cu chira dén hoat
tinh enzyme trong qua trinh bao quan

Dung cu chira Hoat tinh (TU/mg)
Bao PE 11,34
Chai thuy tinh 11,59°

S6 liéu trong bang la trung binh ba ldrg lap lai. Trong
cung mot cot cac so ligu cd chir cai giong nhau thi khac
biét khong co y nghia thong ké o do tin cdy 95%
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Béang 7: So sanh hoat tinh ciia b4t enzyme thanh
pham va bot enzyme thuong mai

Hoat Hoat tinh

Loai bot

. tinh tong riéng
bromelain (TU) (TU/mg)
B0t enzyme thanh 2165,12° 12,510
phim
Bo6t enzyme thuong a a
mai (Merck) 1929,10 7,01

S6 liéu trong bing la trung binh ba lan lap lai. Trong
cing mot ¢ét cde s6 liéu ¢é chir cdi giong nhau thi khéc
biét khéng cé ¥ nghia thong ké 6 dé tin cdy 95%

4 KET LUAN

Két qua thu nhén dugc tir nghién ctru cho thiy
than khom 1a ngudn nguyén liéu thich hop dé trich
ly bot enzyme bromelain. C6 thé thuc hién tot qua
trinh két tia enzyme bromelain bang ammonium
sulfate 70% ¢ 28°C. Hiéu sut thu hoi enzyme tét
nhit v6i phuong thirc sdy chan khong trong 24 gio,
ché pham ¢6 mau tring nga, hiéu suat thu hoi hoat
tinh tong 1a 69,52%, hoat luc 12,29 (TU/mg) va do
4m 1,87%. Bot enzyme thanh phém can bao quan
trong chai thuy tinh ¢ nhiét d¢ lanh (khoang 4°C).
Quy trinh trich ly ché phim enzyme bromelain
theo phuong phéap két tiia bang ammonium sulfate
duoc dé nghi sau:

Than khém

v
Nghién, ép
\J

Loc 2> Bi
\2

Ly tam 1 (7000 v/phat) > Ba
\2

Két tia bing ammonium sulfate 70%
(nhiét d6 phong 28°C)
\2

Ly tam 2 (7000 v/phat) = Dich
2

Rira tia bang acetone lanh
\
Say chan khong trong 24 gid
\

Bromelain tho
2
Bao quan trong chai thiy tinh ¢ 4°C
Hinh 3: Quy trinh trich ly enzyme bromelain tir
than khom phé pham
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