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ABSTRACT

This research aimed to study the effect of some factors such as: (i)
precipitating agents (acetone, ethanol, ammonium sulfate); (ii)
ammonium sulfate concentrations (60, 70, 80%) and precipitation
temperatures (27°C and 4°C and (iii) drying methods (freeze-drying,
vacuum drying and by H,SO,) on bromelain preparation extracted from
pineapple peaked-shoots.

The research results showed that 82,86, 71,19 and 66,19% enzyme
activity recovery when precipitated by acetone, ethanol and ammonium
sulfate, respectively. The appropriate concentration of ammonium sulfate
and temperature for bromelain precipitation were 80% (v/v) and 27 °C,
respectively. Vacuum drying (at 35°C for 9 hours) was the most effective
method for obtaining white bromelain powder with the moisture content
below 8%; 74,74% activity recovery compared with the total activity in
the crude extract.

TOM TAT

Nghién ciru nay nham muc dich khdo sdt anh hwong cia cdc yéu té
nhw: (i) anh hwong cua tic nhdn tua (acetone, ethanol, ammonium
sulfate); (ii) ammonium sulfate (60, 70, 80%) va nhiét do két tia
(27°Cva 4°C) va (iii) phwong phap sdy (dong khé, chan khéng va bang
H,S0y) dén san pham enzyme bromelain trich ly tir choi ngon khém.

Két quad nghién ciru cho thdy hoat tinh enzyme bromelain ciia chéi ngon
khém thu hoi khi tiia bang acetone cho két qua (82,86%) cao hon hoat
tinh enzyme thu hoi khi két tia bang ethanol (79,19%) va ammonium
sulfate (66,19%). Nong d¢ ammonium sulfate 80% (w/v) bdo hoa va
nhiét g két tia 27 °C thich hop cho két tiia bromelain. Sdy chan khong
(35°C trong 9 glO’) cho hiéu qua thu nhan bot bromelain thanh pham cao,
san pham c6 mau trdng, dé am thap hon 8%, hiéu sudt thu hoi hoat tinh
enzyme 74,74%.

1 GIOI THIEU

Bromelain 1a t&n goi chung cho nhom
enzyme thyuc vat chira nhom sulfhydryl, c6 kha

nang phén giai protein va nhiéu ung dung
trong y hoc va thyc pham. Trong y hoc,
bromelain c6 thé ngan chén tang huyét ap, tinh
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trang mau von cuc, xo vita ddong mach, cac con
dau tim va dot quy, tri viém hong, giam céac
triéu chung di Gng va can thiép vao su tang
truong cua cac té bao ac tinh, hiru hiéu trong
viéc chira lanh vét thuong, giam ching phu va
chung viém khop va ting cuong hap thu thube
(Tochi et al., 2008). Trong cong nghi¢p thuc
pham, bromelain dugc st dung nhu mét tac
nhan 1am mém thit va 1am dong tu sira (Rabelo
et al., 2004). Bromelain dugc thu nhan cha yéu
tir ho Bromeliaceae cta cay khom.

Bromelain c6 mit trong phé phu pham cua
dira nhur 161, chdi, vo va 14. Phan phé phu pham
nay chiém mot ty I& Ion ciia lugng dira nguyén
licu dua vao ché bién, khoang 70% (Nguyén
B4 Mui, 2002). Trén thé gigi nhiéu cong trinh
nghién ctru da tién hanh chiét tach, tinh sach
bromelain tir phé phu pham bang nhiéu cach
khac nhau nhu két tua bang amén sulfat, sic
ky trao ddi ion, dong kho, siy phun (Devakate
et al., 2009; Evens, 2006); tach bang ding
mang 4i lyc ¢ dinh kim loai (immobilized
metal affinity membrance) (Huali et al., 2008),
chiét hai pha long-long (Ravindra et al., 2008),
nhiéu ché pham thuong mai da ra doi. Tuy
nhién, & Viét Nam, mot dat nuéc nhigt déi co
san luong dua 16n, viée tach bromelain tir phé
phu pham tao ché pham thwong mai tmg dung
trong cong nghiép thuc pham chua nhiéu (Lai
Thi Ngoc Ha, 2009).

Khém Cau Puc duge xem 1a mat hang dac
san cta Tinh Hau Giang. Khom dugce an tuoi
va ché bién thanh nhiéu san phiam nhu khém
dong hop, nude ép khom, nude khom co dac,
muat khom... Tuy nhién, phan thit qua dung
trong ché bién chi chiém khoang 28,86%, con
lai 1a phé phu pham cia khom chtra enzyme
bromelain véi cac hoat lrc khac nhau (Lai Thi
Ngoc Ha, 2009).

Cung v6i sy phat trién cua nganh san
Xuat va ché bién thi luong phé phu pham tu
khom ciing ting theo. O cc néng truong trong
khom, cay va 14 khém bi bo kho trén dat hoic
vui lam phan bon. O céc nha may ché bién rau
qua, phan 16n phu pham khom duoc dua ra bai
rac, gy 6 nhiém moéi truong. Tan dung téi da
ngudn phu phim s& 1a hoat dong gép phan
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giam thiéu moi nguy 6 nhiém moi truong,
nang cao gia tri Kinh te cua cay khom va phuc
vu hi¢u qua cho hoat dong che bien thuc pham
va cong nghé dugc pham. Do vay, muc tiéu
cua nghién ctru 1a xay dung quy trinh trich ly
va bao quan bt enzyme bromelain tho cho qua
trinh sir dung. Hoat dong nay phén nao mang
lai loi ich va c6 gia tri tng dung thuec té trong
thuc pham, my pham, nghién ctru... va loi
nhuan cao cho san xuat cua dia phuong.
2 PHUONG PHAP NGHIEN CUU
2.1 Phuong tién nghién cau

Nghién ctru dugc thuc h”ién tai phong thi
nghiém Sinh Hoa Thuc pham, Vién Nghién
clru va Phat trién Cong ngh¢ Sinh hoc, Truong
Bai hoc Can Tho.

Choi ngon trai khém (Hinh 1) duoc thu

nhén tir qua trinh thu hoach khom cua xa Hoa
Tién, Thanh ph6 Vi Thanh, tinh Hau Giang.

Hinh 1: Nguyén liéu thi nghiém (chdi ngon
trai khém)

2.2 Phwong phap nghién ciru

2.2.1 Khdo sdt anh huwong Ciia cdc tac nhdn
két tiza ethanol, aceton, ammonium
sulfate dén hiéu sudt trich ly bromelain
tir choi ngon ciia trdi khom

Chéi khom duoc nghién ép dé pha v té
bao mo khom, loc bo ba va thu dich chiét.
Dich chiét duoc ly tim lanh & 4°C véi toc do
5300 g (=7000 RPM) trong 15 phat dé loai bo
cin bi va thu dich ly tam. Két tua dich trich
véi cac tac nhan tia acetone (tinh khiét),
ethanol (99,8%), ammonium sulfate (70%),
dugc bd tri 1an luot vai ty 16 2 aceton : 1 dich
trich (Heinicke va Gortner ,1957), 4 ethanol : 1
dich trich (Lai Thi Ngoc Ha, 2009), va
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NH,),S0, véi ndng d6 70% bio hoa (472 ¢
(NH,4)2SO,4 trong 1 lit dich trich) (Nguyén Dinh
Huyén va ctv., 1994).

Tir 1,5 kg chdi ngon cua trai khom sau khi
nghién ép thu dwoc 750 ml dich trich, thé tich
nay dugc chia thanh 3 phan bang nhau. Phan 1
(250 ml) cho tir tr 118 g mudi ammonium
sulfate (ndng do 70% bio hoa) vao & nhiét do
phong lanh (27°C) sau d6 ly tdm thu tua, rea
tua bang acetone lanh va siy kho tia bing
H,SO,4. Phan 2 (250 ml) duoc dua vao lam
lanh dén nhiét d6 (0-4°C), sau d6 cho 2 thé tich
acetone (-20°C) vao. Bat & nhiét @6 -20°C
trong 30 phit va ly tim thu két tia va siy kho
tua. Tuong ty phan 2, phan 3 (250 ml) sau khi
duogc 1am lanh dén nhiét d6 (0-4°C) thém 4 thé
tich ethanol (-20°C) vao khudy déu, dé o nhiét
do -20°C trong 2 gio. (Theo nhom tic gia
Drauz et al. (2011) thi dich trich va dung méi
hitu co phai dugc lam lanh va git & nhiét do
thap (<0°C) trong sudt qua trinh két tua). Sau
khi c6 tua xuat hién, ly tdm thu toa va
sdy kho.

2.2.2 Khdo sdt anh hiéng cua nong do
ammonium sulfate va nhiét do két tia
dén hiéu sudat thu hoi hoat tinh enzyme
bromelain

Thi nghiém duoc bd tri ngdu nhién véi 2
nhan t6 13 ndng d6 ammonium sulfate (SA) 60,
70, va 80% va nhiét do két tua 1a 27 va 4°C.
Say kho tua bang H,SO, trong binh hit am
¢ 4°C.

2.2.3 Khdo sdt anh huong Cua cdac phuwong
phdp sdy dén hoat tinh ciia enzyme
bromelain tho

Thi nghiém duoc bd tri theo thé thirc hoan
toan ngau nhién véi cac phuong phap sy, bao
gom siy dong kho (-40°C), sdy trong binh hiit
am (5°C) va siy chan khéng (35°C). Bot
bromelain thé duoc trich ly bang cach két tua
véi ammonium sulfate 80% bao hoa o 27°C,
thoi gian cho mubi vao 45 phut. Ly tam thu tua
va sy tua bang phuong phap sdy duoc dé cap.

— Cdc chi tiéu theo doi: Luong enzyme
bromelain thé thu dugc (g) (st dung can dién
tir d6 chinh xac 0.0001), hoat tinh ctia enzyme

164

Phdn B: Nong nghiép, Thily san va Céng nghé Sinh hoc: 26 (2013): 162-170

bromelain bang phuong phap Kunitz (1974)
cai tién, xac dinh ham luong protein bang
phwong phap Bradford (1976) va tinh hiéu suat
thu hoi hoat tinh enzyme bromelain (%). So
sanh hiéu qua kinh té cua cac tac nhan két taa
va phuong phap séy.

— Xar Iy két qua: Két qua duoc xur Iy bang
chuong trinh théng ké Stagraphic 4.0.

3 KET QUA THAO LUAN

Két qua thu duoc tir nghién ciru so bo ban
dau cho thay ngon 13 phan co hoat lyc protease
cao nhat (khac biét c6 y nghia voi vo va 13i
trai khom), hoat lyc trong chdi ngon gép 9,92
lan trong 151 trai va gap 4,38 lan trong vo
trai khom. Két qua tuong tu Vi nhiéu nghién
clru trong va ngoai nudc vé sy hién dién
cua protease trong cidc bo phan cua trai
khom (Ravindra et al., 2008; Lai Thi Ngoc Ha,
2009).

3.1 Anh hwéng ciia cac tac nhan két tia
dén ket qua thu nhan bromelain tho tir
choi ngon

Enzyme bromelain thé dugc trich ly t
phan chdi ngon cua trai khém bang phuong
phap két tia véi tac nhan taa thich hop, nham
chon tac nhan tia don gian, khong doc hai va
chi phi thap. Cac két qua thu nhan enzyme
bromelain thd tir cac tic nhan két tua khac
nhau duoc trinh bay ¢ Bang 1. Hoat tinh
enzyme thu hdi dugc sau khi siy kho cua ting
tac nhan tia mang lai khong gidng nhau.

Két qua thé hién cho thay hiéu suat thu hdi
hoat tinh enzyme khi tua bang acetone dat cao
nhat (82,86%) so Vvéi ethanol (79,19%) va
amonium sulfate (66,52%). Theo Devakate et
al. (2009) thi 80% hoat tinh enzyme va 34%
protein thu hdi dwoc khi két tia phan doan
bromelain trai vdi phan doan 40-60% (w/v)
ammonium sulfate ¢ nhiét do 4°C. Véi phuong
phap ta phan doan cé thé loai bo dugc phan
protein tap cé trong dung dich khom do nong
d6 ammonium sulfate thap thi chi c6 mot phan
protein bi két tua. Mat khac, nhiét do lanh
cling ¢6 thé han ché dugc sy mat hoat tinh cua
bromelain khi két tia nén hiéu suit thu hdi
hoat tinh cua qua trinh nay kha cao.
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Bing 1: Anh hwéng ciia tic nhin tiia dén qua trinh trich ly enzyme bromelain

Tac nhén tia HSTH hoat tinh

Hoat tinh riéng

Khdi lwgng bot  Chi phi san xuat**

enzyme (%) (U/mg) enzyme (g) 20000 TU (VND)
Ammonium sulfate (SA) 66,53+1,48* 11,90+0,70 14,94+0,50 63.559
Acetone 82,87+1,28 14,15+0,08 13,13+0,15 124.888
Ethanol 79,60+£2,16 13,16+1,04 12,71+£0,36 118.893

Ghi chii: *STD (dg |éch chudn) cia gid tri trung binh; **Chi phi san xudt “tuwong doi” duwoc tinh todn dya trén tong chi

phi thiét bi (dién ndng tiéu thu) va chi phi héa chdt

Hoat tinh riéng cua enzyme do tac nhan taa
la dung moi hiru co (acetone va ethanol) cao
hon so v&i ammonium sulfate. Su khac biét
nay c6 thé do & nhiét do thap, su két hop giira
dung moéi hitu co va cac phan to nudc trong
enzyme lam tang luc huat gitta cac enzyme, cac
enzyme két hop lai v6i nhau c6 thé lam 6n
dinh ciu tric cia ching. Theo Heinicke and
Gortner (1957); Su et al. (1967) nhiéu dung
moi hiru co nhu acetone va ethanol da duoc sur
dung cho viéc két taa bromelain. Mit khac,
dung méi hiru co sau khi két taa cac protein c6
trong dung dich, ching bi dudi ra khoi tua dé
dang khi say do nhiét d¢ bdc hoi ciia dung moi
thap, v6i ammonium sulfate chung van con 14n
trong bot enzyme sau khi siy va véi su hién
dién cua ammonium sulfate trong ché pham
gy anh huong dén kha ning thily phéan casein
cua bromelain.

Khéi lugng bot enzyme bromelain thé thu
duoc khi tia bang ammonium sulfate cao hon
khi tia bang acetone va ethanol, mic du ca ba
tac nhan tia duoc tién hanh v&i mot luong
dich trich ban déu nhu nhau. Piéu nay 1a phu
hop bdi vi trong bot enzyme con cd su hién
dién cua mubi ammonium sulfate, tuy nhién
hoat tinh riéng cia enzyme bromelain tho
thu duoc khi tua bing ammonium sulfate
(11,90 U/mg) gan tuong duong véi bot
enzyme taa bang ethanol (13,16 U/mg) va
acetone (14,15 U/mg). Véi tac nhan tda la
acetone va ethanol khi cho vao dung dich co
protein ching lam giam hang sé ludng dién,
ddng thoi lam ting lyc hip dan gitra cac phan
tir protein c6 dién tich trai dau va do do gay ra
két tua protein. Mat khac, dung moéi hiru co
con hoa tan nhidu trong nudc, tuong tac voi
nuéc, lam giam 16p nude lién két véi cac phan
te protein lam cac phan tir protein ty lai voi
nhau va tia xudng. Tuy vay, dung méi hitu co
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cling c6 thé hoa tan cac protein trong nhing
diéu kién thich hop nén c6 thé 1am giam luong
taa thu dugc ciing nhu 1a lam giam khéi luong
bot enzyme tho thu dugc. Trong khi d6 mudi
ammonium sulfate & nong do cao gy két taa
protein rat tot.

Khi tién hanh tua bromelain bang dung méi
hitu co 1a acetone va ethanol c6 cac budc
tuwong tu nhau. Tua bang ammonium sulfate dé
tién hanh hon vi thao tac don gian va c6 thé
thuc hién ngay & nhiét 46 phong. Theo Pang
Thi Thu (2004) khi stt dung dung méi hiru co
dé két tia bromelain thi phai tién hanh nhanh &
nhiét do lanh dé han ché sy méat hoat tinh cua
protein. Heinicker va Gotner (1957) ciing béao
céo khi dung acetone dé két tia bromelain than
va trai thi lam lanh dich trich dén nhiét do
khoang 0-4°C, con acetone tinh khiét thi dugc
gilt lanh -20°C. Pessoa va Kilikian (2005) cho
rang khi thém ethanol vao d& dan dén sy bién
tinh enzyme boi Sy hinh thanh “pockets” cua
ethanol trong dung dich. Bay la mot trong
nhitng yéu diém ma phuong phap nay mang
lai. Ngoai ra, tia bang dung méi hitu co thi
tong thé tich cua dich trich sau khi cho dung
mdi vao tang 1én rat nhiéu so véi lugng dich
trich ban dau (ta bang acetone thé tich ting
1én 3 1an so véi lugng dich trich ban dau, con
vé6i ethanol thé tich ting 1én 5 lan), diéu nay
gdy kho khin trong qué trinh 13y tua ra khoi
dung dich dic biét 1a khi can tién hanh két tua
V6i quy mo 16n.

Tinh toan chi phi dé san xuat ra cting mot
luong don vi hoat tinh protease nhu nhau vi
céc tac nhan két tua khac nhau ciing duoc thuc
hi¢n. V& khia canh kinh té, rd rang khi tua
bing dung méi hitu co chi phi cao hon tua
bing ammonium sulfate (tic nhan tia la
acetone chi phi cao gap 1,95 lan so voi taa
bang ammonium sulfate, ethanol thi cao gip
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1,90 lan). Piéu nay mot lan nira cho thdy dugc
su bét loi nita ciia phuong phap tua bang dung
moi hitu co. Vi nhitng két qua nhan duoc &
trén c6 thé thdy rang st dung ammonium
sulfate dé két toa thu bromelain tho tir phan
chdi ngon cua trai khom voi quy md cong
nghiép c6 wu diém hon vi phwong phap nay
thyc hién don gian, khong doc hai va chi phi
thap hon nhiéu so véi hai tic nhan tia con lai.

3.2 Anh hwéng cia ndéng dé ammonium
sulfate va nhiét do ket tia den hoat tinh
Ctia enzyme bromelain thé

Ammonium sulfate (SA) c6 thé két tua
hoan toan céc protein hoa tan co trong
dung dich. Tuy nhién, tuy tung loai protein
ma chung co thé bi két tua & nhitng ndng
d0 ammonium sulfate khac nhau trong do
c6 bromelain. Hi€u qua cua cac néng do
ammonium sulfate (tir 60 - 80%) va nhiét do
két tna (4°C va 27°C) d&n hoat tinh va ham
luong protein cua bot enzyme duoc thé hién &
Hinh 2.

Nhu di dé cap, nhiét do 1a yéu t6 quan
trong anh huong dén qui trinh trich ly
bromelain, dic biét khi st dung tac nhan két
taa acetone va ethanol. Tuy nhién, khi két tua
bromelain biang ammonium sulfate thi nhiét do
khi két tua ciing anh hudong dén kha ning duy
tri hoat tinh va ham lugng protein trong dung
dich. Két qua thu nhan dwoc cho thay khi két
tua dich chdi ngon bang ammonium sulfate &
nhiét @ 4°C thi hoat tinh enzyme va ham
lwong protein duogc duy tri luén ludn tét hon
nhiét d6 27°C & bat ky nong 6 mudi nao, do &
nhiét 6 lanh (4°C) thi qua trinh két tua protein
va kha nang han ché sy bién tinh dién ra tét
hon. Theo Nguyén Dinh Huyén va ctv. (1994)
khi nghién ctru V& anh huong caa nhiét do két
tia dén quéa trinh trich ly bromelain tir trai
khoém bang ammonium sulfate ciing da khang
dinh rang hoat tinh cta ché pham trich ly &
nhiét @6 4°C thudng cao hon & nhiét do 27°C.

Dong thoi két qua (Hinh 2) ciing chi ra rang
khi ndng d6 mudi cang cao thi hi¢u suét thu
hdi hoat tinh va hiéu suit thu hdi ham luong
protein cang cao. O néng d6 80% ammonium
sulfate cho két qua thu hoi hoat tinh enzyme va
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ham luong protein tét nhat ¢ ca hai mac nhiét
d6 1a 4°C va 27°C va két qua dat cao nhit tai
nong d6 80% mudi ¢ nhiét o 4°C. Tuy nhién,
qua thuc nghiém cho thiy qua trinh két ta &
nhiét 46 4°C khé thuc hién vi phai thiét ké va
dau tu phong lanh 4°C va phai c6 trang thiét
bi 6n dinh nhiét do méi truong & 4°C nén rat
ton kém.
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Hinh 2: Hi¢u suat thu hdi hoat tinh va ham

lwgng protein khi két tda ¢ nhitng nong do

ammonium sulfate va nhiét do khac nhau
Ghi chit: Nghiém thirc 1: 60% SA va 27 °C; Nghiém thirc
2: 70% SA va 27 °C; Nghiém thize 3: 80% SA va 27 °C;
Nghiém thizc 4: 60% SA va 4 °C; Nghiém thic 5: 70% SA
va 4 °C; Nghiém thirc 6: 80% SA va 4 °C

Hiéu suat thu hoi hoat tinh enzyme khi tua
bing ammonium sulfate & néng d6 80% bio
hoa va nhiét d6 27°C cho két qua khong co sy
khac biét y nghia véi cac mau két tua ¢ nhiét
do 4°C ¢ ndng do 60 va 70% mubi va la gia tri
t6t nhét khi két taa ¢ nhiét ¢ phong (27°C).
Tuy nhién, theo Nguyén Dinh Huyén va ctv.
(1994), khi két taa bromelain trai bang
ammonium sulfate & cac ndng do tir 30 dén
100% da két luan rang & nong do6 70%
ammonium sulfate cho hiéu suét thu hdi hoat
tinh cao nhét. Su khac biét két qua nay co thé
do trong chdi ngon trai khém c6 chira ham
lwgng protein cao gap nhiéu lan so véi cac bo
phan khac trong trai khom, vi vay & nong do
mudi thip hon 80% kha ning lam két tua toan
bo protein co trong dung dich chwa dién ra
hoan toan, & ndng do 80% hau hét cac protein
déu bi két tua, trong d6 c6 bromelain.

Khao sat hoat tinh riéng cua bot enzyme
thu duoc khi két taa bromelain ¢ nhirng nong
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d0 ammonium sulfate va nhiét do0 khac nhau
két qua thé hién ¢ Hinh 3 cho thdy hoat tinh
rieng cia mau két tia ¢ nong do 60%
ammonium sulfate cao hon cac mau duoc két
tua voi cac nong d6 mudi con lai & ca nhiét do
27 va 4°C. Piéu nay c6 thé giai thich do &
nong do 60% mudi thi phan Ién protein co
trong dung dich bi két tua 1a bromelain. Khi
tang nong do mudi thi ham luong protein tap
bi két tia s& ting nén lam giam hoat tinh riéng
cia mau. Hoat tinh riéng ctia mau bromelain
két tiia & nhigt do 4°C cao hon cdc mau két tia
& nhiét @6 27°C. Nhiét do cang cao thi kha
ning phd v& cac lién két trong ciu tir cia
enzyme cang nhiéu, sy pha v& cau trac khong
gian cia enzyme cang manh va lam tang
su mat hoat tinh cia enzyme. Nguyén Dinh
Huyén va ctv. (1994) cho rang su két tua
bromelain bang ammonium sulfate ¢ nhiét do
thip 14 qué trinh hoan toan thuan nghich va c6
thé han ché ti da sy mét hoat tinh cua enzyme
nhung nhin chung két tua & nhiét d6 27°C ciing
khong 1am giam dang ké hoat tinh cta enzyme
bromelain.

12

101 %
g
o h
- ri
=]
.‘g 6
=
£
S 4y
<
£
2<
0 T T T T T
1 2 3 4 5 6
Nghiém thirc

Hinh 3: Hoat tinh riéng enzyme khi két tia &

nhirng nong d SA va nhiét dg khac nhau
Nghiém thize 1. 60% SA va 27 °C ; Nghiém thirc 2: 70%
SA va 27 °C ; Nghiém thire 3: 80% SA va 27 °C ; Nghiém
thirc 4 : 60% SA va 4 °C ; Nghiém thirc 5 : 70% SA va 4
°C ; Nghiém thizc 6: 80% SA va 4 °C

Khdi luong bot enzyme thu duoc khi taa
véi SA & cac nong do va nhiét do khac nhau
thé hién ¢ Hinh 4.
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Hinh 4: Khoi lwgng bt enzyme thu dwgc khi
ket tiia & cac nong d§ chat tiia va nhiét do
khac nhau
Ghi chii: Nghiém thize 1: 60% SA va 27 °C ; Nghiém thirc

2:70% SA va 27 °C ; Nghiém thizc 3. 80% SA va 27 °C ;
Nghiém thize 4: 60% SA va 4 °C ; Nghiém thirc 5: 70%
SA va 4 °C ; Nghiém thizc 6: 80% SA va 4 °C

Khéi lugng cua bot enzyme thu duogc
cang nhiéu khi mau dugc két taa véi nong
d6 ammonium sulfate cang cao do mudi
ammonium sulfate & nong do6 cao tac dung gy
két tua protein cta chung tang 1én. Theo bao
cao cua Dixon va Webb (1975) thi trong dich
trich thd cua enzyme van con chua nhiéu
protein khac c6 trong lugng phan tr khac
nhau, nhitng thanh phan nay co thé dugc tach
ra bang cach két taa véi ammonium sulfate &
nhitng phan doan khac nhau. Khéi lugng bot
enzyme thu duoc khi két taa ¢ nhiét do 4°C
nhiéu hon khi két tia ¢ nhiét 6 27°C do &
nhiét do 27°C kha ning bi bién tinh cua
enzyme van dién ra lam anh huéng dén ham
lugng protein ¢ trong mau.

3.3 Anh hwéng ciia phwong phap say dén
hoat tinh b§t enzyme bromelain tho

Nhiét d6 va thoi gian sdy 1a hai yéu t6 quan
trong anh huong dén hoat tinh cia ché pham
enzyme thd. Siy & nhiét do cao c6 thé 1am mat
hoat tinh cua enzyme do protein bj bién tinh.
Tuy nhién, khi sy & nhiét do thap thi thoi gian
sdy kéo dai va trong thoi gian nay voi su hién
dién cua 4m do cao thi sy tu phan cua cic
protease s& dién ra lam giam hoat tinh cua
enzyme. Két qua ciing cho thay co su khac biét
¥ nghia vé hiéu suat thu hdi hoat tinh enzyme
gitta cac mau siy bing phuong phap khac
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nhau. Tuy nhién, sy khac biét khong thé hién khong va phuong phap st dung H,SO,4

13 gita mau sdy bang phuong phap chan (Bang 2).

Bang 2: Anh hwéng cia phwong phap siy dén chat lwong, khoi lweng va thoi gian sdy bt enzyme
bromelain thé

.z Hiéu suit thu hdi hoat Hoat tinh riéng cia Khéi lwong bét Do am Thai gian say
Phwong phap say

tinh enzyme (%) enzyme (U/mg) enzyme (g) (%) (gio)
Chan khéng 74,74+1,30% 10,07+0,29 12,23+0,23 7,91+0,14 9
Sy bing H,SO, 76,32+1,89 9,88+0,17 11,41+0,33 6,80+0,39 17
Pong kho 85,73+2,26 11,96+0,86 11,01+0,33 4,87+0,62 15

Ghi chii: *STD (d¢ léch chudn) ciia gid tri trung binh

Phuong phéap sy dong kho trong 15 gid  nay do bromelain 12 enzyme bén nhiét (nhiét
hoat tinh enzyme duy tri dugc 85,73% so vi o t6i thich 55°C) nén & nhiét ¢ khoang 35°C
ban dau va hoat tinh riéng cua bot enzyme  van giit duoc hoat tinh tuong d6i tét nhu &
dat 11,96 (U/mg). Sy chan khéng & 35°C  nhiét do lanh (4°C).
trong 9 gio thu dugc 74,74% hoat tinh so
v6i ban ddu va hoat tinh riéng cua bot dat
10,07 (U/mg). Véi phuong phéap 1am kho (siy)
bot enzyme bang H,SO, & nhiét d6 4-5°C trong
17 gio thi 76,32% hoat tinh duoc thu hdi va
hoat tinh riéng cua enzyme dat 9,88 (U/mg).
Nhu vay, hoat tinh cua bromelain 6n dinh hon
khi say dong kho do say dong kho nhiét 46 cua
qua trinh say thip (-40 °C) nén protein duy tri
dugc cdu trac va hinh thai trong sudt qua
trinh tach nuéc. Theo Tran Vian Pha (2001),
sdy dong kho giir lai chat lugng san pham tot
hon do dong kho lam mat hoi nudc cua san
pham bang cach chuyén am truc tiép tir trang
thai ran sang trang thai hoi ma khong qua trang
thai long ¢ diéu kién ap suat thap. Devakate et
al. (2009) so sanh hiéu qua cua sy phun va
sdy dong kho bromelain sau khi tinh sach két
gqua da thu duoc 95% hoat tinh dugc gitr lai
sau qua trinh siy dong kho va 78,2% ddi véi
say phun.

Khéi luong bot enzyme thu duoc sau qué
trinh séy dong kho it hon khi séy chéan khong
va sdy bang H2SO,. Sau khi siy dong kho bot
enzyme c6 do a am 4,87% can ban udt thap hon
rat nhiéu so voi sdy chan khong san pham co
do am 7,9%, siy bang H,SO, d6 am cua san
pham cudi dat 6,80%. Sy khéc biét vé d6 am
dd gay ra su khac biét vé& khéi lugng va anh
hudng dén su 6n dinh cta ché pham bromelain
trong thoi gian bao quan. Pé thuc hién qua
trinh sdy bot enzyme dén do ém bao quan an
toan (<8%), phuong phap sdy chan khong
chlem thoi gian ngan nhat khodng 9 gio, trong
khi sdy bang H,SO, phai mat 17 gid va phai
thay acid thuong xuyén, con khi siy dong kho
thi ngoai thoi gian sdy twong d6i dai (15 gio)
phuong phdp nay con doi hoi mau trugc khi
dua vao say phai duoc lam lanh dong dén
-20°C va thiét bi siy déng kho qua trinh van
hanh phuc tap, dit tién nén trong thuc té chua
duogc sur dung rong rdi. Khao sat hoat tinh thuy

Say chan khong ciing 1a mot phuong phap  giai cua b4t enzyme thanh phim va bot
dé lam kho tua bromelain dén do 4m co thé  enzyme thwong mai cua Merck (Bang 3) cho
bao quan trong thoi gian dai (7,9% can ban  thay hoat tinh tong trong 1 g bot enzyme thanh
wot). So véi siy dong kho thi sdy chan khéng ~ pham thap hon bot enzyme thwong mai
duoc tién hanh & nhiét do cao hon nhiéu (Merck) nhung hoat tinh riéng cua enzyme
(35°C) nén hoat tinh cia bromelain sau khi siy ~ thanh pham cao hon enzyme thuong mai. Nhu
thip hon nhung so voi phuong phap siy bang  véy, néu sir dung enzyme thanh pham dé thuy
H,SO, ¢ nhiét do 4°C thi két qua khac biét  phén protein thi hiéu qua thiy giai s& cao hon
khong y nghia & mic d¢ théng ké 5%. Diéu enzyme thuong mai (Merck).
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Bing 3: So sanh bt enzyme bromelain thanh phim va bot enzyme thwong mai

Loai bromelain Hoat tinh trong 1 g Hoat tinh riéng

: enzyme (TU/g) (TU/mg protein)
Bromelain thanh pham 1705? 15,482
Bromelain thuong mai (Merck) 1950° 10,55°

Ghi chii: 86 liéu la trung binh ciia 3 lan Iap lai. Trong cing 1 cot nhiing 6 ¢é chit giong nhau la khéng khéc biét ¢ mirc
Yy nghia 5% (p <0.05)
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