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NGHIEN CUU QUI TRINH PIEU CHE BOT ENZYME
PAPAIN THO TU NHUA PU BU

Nguyén Phii Tho va Duong Thi Huong Giang'
ABSTRACT

This research aimed at studying the preparation procedure of crude papain powder from
fresh papaya latex. Suitable conditions for drying of the fresh papaya latex were spray-
drying at 65°C within 10 hours, and the dried papaya latex obtained could be preserved
for a period of 9 months at 5°C. Water was the best solvent for the extraction of enzyme
papain from the dried latex with a ratio of 20ml water per gram dried latex. Different
solutions such as 5% Sorbitol, 5% sucrose, 3% manitol, 3% or 4% maltodextrin could be
used for the protection of papain activity during freezed-drying. In spray-drying the
papain enzyme activity remained unchanged at the temperature of 100°C in the presence
of 4% maltodextrin. The obtained crude papain enzyme powder could be preserved for a
period of 6 months at 5°C.
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TOM TAT

Pé tai nham nghién ciru qui trinh diéu ché bot papain thé tir nhwa du di. Két qua nghién
cttu cho thdy cé thé sdy phun nhiea du dit twoi ¢ nhiét @é 65°C trong 10 gio. Nhiea du di
khé cé thé bao qudn ¢ 5°C trong 9 thang. Nude cat la dung méi thich hop dé trich ly
enzyme papain thé tw nhwa du di khé voi ti 1¢ 20ml nudc trén 1g nhya kho. Cac dung
dich nhw 5% sorbitol, 5% sucrose, 3% manitol hay 4% maltodextrin co thé bdo vé
enzyme khéong mdt hoat tinh trong qud trinh déng khé. Trong diéu kién sdy phun enzyme
papain bén veé mat hoat tinh ¢ nhiét do 100°C voi sy hién dién cua maltodextrin 4% (w/v).
Bét enzyme papain thé thanh pham cé thé bdo qudn trong khodng thoi gian 6 thing
o 5°C.

Tir khéa: nhwa du dii, papain, maltodextrin, dong kho, sdy phun

1 GIOI THIEU

Papain (EC 3.4.22.2) 1a enzyme cystein protease dugc li trich tr nhya cay du du.
Papain dugc Ung dung trong nhi€u linh vuc khéc nhau nhu: Coéng nghiép thuc
phém, dugc pham, cong ngh¢ hoa chat,...

Trong cong nghiép thuc pham, papain duoc sir dung dé 1am mém thit, ca trudc khi
dong hop, 1am tang gia tri cam quan cua thuc pham. Theo Nielsen va Olsen (2002)
thi papain c6 kha ning lam mém thit t5t hon protease tir vi sinh vat. Trong san Xuét
bia, papain dugc sir dung dé ngan chin hién tugng van duc cia bia trong giai doan
6n dinh san pham So v6i cac phuong phap xur Iy can khac thi viée st dung papain
don gian, d& thuc hién va co gia thanh thap. Ngoai ra, ¢6 thé sir dung papain vao
trong qua trinh san xudt nwéc mim dé rat ngén thoi gian 1én men. Papain con ¢
thé img dung lam dong tu sira va giam doc t6 (DS Tat Loi, 1986).

' Vién NC & PTCNSH, Truong Dai hoc Can Tho
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Trong duoc phim, nguoi ta cd thé sir dung papain nhu la chat tro tiéu hoa, thude
tay giun, diéu tri bénh bong mat, duc thuy tinh thé (Albert va Philippe, 1998).

Trong cong nghiép my pham, nho kha nang thuy phan cac té bao chét ma papain
duogc sir dung nhu 1a chat 1am sach va trang da, chat lam lién seo sinh hoc (Nguyén
An Tuong, 2003).

Trong cong nghiép san xudt chit tay rira, kem danh rang, papain dugc st dung nhu
chat bo sung dé 1am sach cac chit ban c6 ngudn gdc protein.

Theo Helmut (1998) thi nhitng qudc gia san xuit nhiéu papain la An D9, Srilanka,
Zaire, Uranda. San lugng papain thé hang nam khodng 500 tan tri gia trén 15
triéu USD.

O Viét Nam, dic biét la vang Pdng bang Séng Ciru Long, cdy du du dugc trong
nhleu nhung chu yéu dé lay qua chin hodc 1am dua. Viéc s dung du du nhu la
ngudn enzyme van con han ché. Hién nay trén thi truong van ¢6 ché pham papain
thwong mai do cic cong ty 16n ciia nude ngoai san xuit nhu Merk, Sigma nhung
gia thanh kha cao. Vi vay dé tai nham muc dich xay dung qui trinh don gian, it t6n
kém dé san xuit ra ché pham papain dang bot, nham dap tmg nhu cau su dung
enzyme trong nudc, dong thoi lam ting gia tri kinh té tir cdy du du.

2 NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Nguyén liéu

+ Nhya du du

Nhya dugc thu tir giéng du du (Carica papaya L.) tréqg tai huyén Cho Mdi, An
Giang. Nhya du du ldy ¢ qua xanh khoang 10 tuén tudi. Thu nhya vao lic sang
som. Dung dao inox c¢6 dau nhon rach doc theo qua ¢ cho duong kinh qua to nhat,
cac lat cat cach nhau 3-5cm, khong sau qua 2cm. Hung lay nhya chay ra bang coc
thuy tinh, sau khi lay nhya xong day kin va bao quan lanh ¢ nhiét do -20°C.

+ Héa chat

Coomasie Brillant Blue (CBB) G250 (Merck), Cystein (Sigma), Casein (Sigma),
Trichloroacetic acid (TCA) (Prolabo), EDTA, Glucose (Trung Qudc), Sorbitol
(Cong nghiép), Manitol (Merck), Sucrose (Bién Hoa), Maltodextrin (Cong
nghiép), NaH,PO, va Na,HPO, (Merck)

2.2 Phuwong phap

2.2.1 Xdc dinh ham luong protein
Ham lugng protein dugc xac dinh theo phuwong phap Bradfrod (1996).

2.2.2 Xdc dinh hoat tinh papain

Hoat tinh enzyme papain dugc xac dinh dya theo phuong phap Kunitz (1947) céi
tién, st dung casein lam co chat thuy phan va da dugc diéu chinh dé c6 thé thyuc
hién trong o6ng eppendorf. Cho vao cac ong eppendorf 600 pul 1% (w/v) casein + 40
pl Cystein 20mM + 140pul dém phosphate (pH = 7,5) + 20pl enzyme. Ong déi
ching enzyme sir dung enzyme bat hoat. U lac 10 phat, 37°C. Ly tim 13.000rpm,
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10 phut. Uc ché phan tmg bing 600pl TCA%. Dung dich dugc do do hap thu anh
sang o budc song 275nm trén quang pho ke U-1500 (Hitachi, Japan)

Don vi hoat tinh papain: Mot don vi hoat tinh cta papain (Tyrosin Unit (TU)) la
lwgng enzyme can thiét d€ thiy phan casein cho ra 1pg tyrosine trong 1 phut &
37°C, pH =7,5.

Hoat tinh riéng: 1a s§ don vi hoat tinh ctia enzyme trén 1 mg protein (U/mg).

2.2.3 Xdc dinh am do

Xac dinh 4m do theo phuong phap sdy dén khéi lugng khong d6i. Phan tram d6 4m
X duogc tinh bang cong thirc: X=100*(G-G,)/(G,-G). Trong do:

G, 1a khéi lwong ctia mau va cde trude khi sdy.
G, 1 khéi lugng ctia mau va cdc sau khi say.
G 1a khéi lwong cua cbe.

2.2.4 Sdy khé va bdo qudn nhwa du di

Nhua du da dwoc trai mong déu trén cac khay nhya. Khéi luong nhuwa trén mdi
khay 1a 1kg. Tién hanh sdy & cac nhiét d¢ 35, 45, 55, 65, 75 va 85°C. Hoat tinh
papain trong nhua dugc xac dinh ¢ cac thoi diém sdy 0, 2, 6, 10, 14, 18, 22, va
26 gio .

Nhua du dua sau khi séy & diéu kién thich hop duoc b tri bao quan trong boc nilon
tranh anh sang & cac nhiét do 27°C, 5°C va -20°C. Xac dinh hoat tinh enzyme
trong nhya kho trong thoi gian tir 1-9 thang bao quan.

2.2.5 Trich ly papain tie nhwa du du kho

Enzyme papain trong nhwa du du siy kho duoc ly trich bang nudc cit va dém
phostphate 50mM, pH=7,0. Nudc cét hodc dém duoc cho lan luot vao cac coe
chtra 1g nhya khé vé6i thé tich khac nhau 10, 20, 30, 40, 50 va 60ml. Khudy déu
trén may khudy tir trong 30 phut. Sau d6 ly tim & 13.000vong/phiit, trong 10 phut,
4°C. Bo can, lay dich enzyme trong bén trén dé xac dinh hoat tinh papain.

2.2.6 Anh hwéng cia chdt bao quan lén hoat tinh papain trong qud trinh dong kho

Papain duoc trich ly tir nhya kho bé“mg nude cat véi ty 1& nhua kho: nudce thich
hop. 5 cbe, mdi cbe chira 20ml dung dich enzyme, dugc bd sung cac chét bao vé
khéc nhau la sorbitol 5%, sucrose 5%, manitol 3% va maltodextrin 4% (W/v), cde
d6i chimg khong ¢ chit bao vé. Sau do6 dung dich papain dugc siy dong kho.
Kiém tra hoat tinh enzyme sau khi sdy.
2.2.7 Anh hwéng ciia nhiét dé 1én hoat tinh papain trong qud trinh sdy phun va
bdo quan bot papain
Nhua khé dugce ly trich bang nuéc cit véi ty 16 nhua kho: nudce thich hgp. Dung
dich sau khi trich ly duoc bd sung chét bao vé maltodextrin véi nf”)ng do6 4% (w/v).
Mau d6i chirng khong c6 chét bao vé. Tién hanh siy phun & cac nhiét do tir 100°C
dén 170°C. Kiém tra hoat tinh enzyme sau khi say.
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Bot papain sau khi sy phun ¢ 100°C dugc bé tri bao quan trong boc nilon tranh
anh sang ¢ cac nhiét do 27°C, 5°C va -20°C. Ghi nhén thay doi hoat tinh enzyme
theo thoi gian bdo quan.

3 KET QUA VA THAO LUAN
3.1 Anh huéng caa nhiét d va thoi gian 1én qua trinh siy khé nhya du di

Nhiét d¢ va thoi gian say 1a hai nhan t6 quyét dinh chat luong ctia nhya kho. Nhiét
dd cao co thé gay bién tinh va 1am mét hoat tinh enzyme. Nguoc lai séy & nhiét do
thip 4m do cua nhua s& cao, khé bao quan va enzyme ciing bi giam hoat tinh do
qua trinh ty thay phan trong nhya am theo thoi gian. Két qua khao sat hoat tinh
riéng cua papain theo nhiét d6 va thoi gian sdy (Hinh 1) cho thiy hoat tinh cua
papain kha 6n dinh & 65-75°C trong khoang 10 gio sdy. O nhiét do cao hay thap
hon hoat tinh papain giam manh theo thoi gian. Khao sat bién d6i 4m d6 cua nhya
theo nhiét do va thoi gian (Hinh 2) ciing cho thdy 4m d6 cua nhwa co6 thé dat duéi
10% & cac nhiét d6 65 °C; 75°C trong thoi gian sdy 1a 10gio. Nhu vay két hop giita
hai nhan t5 4m d¢ va hoat tinh papain trong nhya kho c6 thé thay diéu kién dé siy
nhua du dii 1a nhiét do trong khoang 65-75°C, thoi gian siy 10 gio 1a tot nhat dé do
4m nhya th dudi 10% va hoat tinh enzyme van on dinh (chi giam 3% so v&i ban
dau). Két qua nay tuong tu voi nghién ciru cia Krishnaiah e al. (2002), mic du co
khac nhau vé phuong phap sy, theo tac gia nhwa du du c6 thé dugce sdy chan
khong trong khoang nhiét 46 65°C-80°C.

Ea 35 100 —e—35C
§ 17 —m—45°C %0 — 45°C
[:l 12 55°C g 60 —4&—55°C
= o
S 14 —%—65°C £ —%—65°C
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g3 S 20 —e—385°C
5 12 ——85°C

S 1 0

2 6 10 14 18 22 26 2 6 10 14 18 22 26
Thoi gian sdy (gio) Thoi gian sdy (gid)

Hinh 1: Anh hwéng ciia nhiét dg Ien hoat Hinh 2: Bién ddi 4m d¢ trong nhya du
tinh riéng ciia papain trong nhya du du twoi dii twoi theo thoi gian sﬁ’y
theo thoi gian say
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3.2 DPiéu kién ton trir nhya khé

Theo két qua ¢ Hinh 3 thi hoat tinh papain trong nhwa kho giam nhanh (11%) sau
2 thang bao quan ¢ nhiét @6 27°C. Vi nhiét do 5°C va —20°C thi hoat tinh papain
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Thoi gian bdo quéan (théng) Thoi gian bao quan (thang)
Hinh 3: Bién doi hoat tinh riéng ciia papain Hinh 4: Bién di ham lwong protein trong
trong nhua kho theo thoi gian bao quan nhura khé theo thoi gian bio quin

trong nhya giam cham sau 9 thang bao quan va bét dau giam nhanh & thang thir 10.
Vé ham lugng protein, két qua khao sat (Hinh 4) cho thiy lugng protein trong
nhya kho giam nhanh khi bao quan ¢ nhiét @6 27°C va 5°C. O -20°C thi ham
luong protein giam cham. Co thé thiy ¢ nhiét do phong va ngay ca & 5°C cac
enzyme protease van hoat dong va tac dong lén protein/enzyme cé trong nhya.
Nhiét d6 -20°C kim ham hoat dong ciia cac protease tot hon. Nhu vay nhya du du
kho c6 thé bao quan & nhiét do 27°C chi trong hai thang, con & nhiét d6 thdp hon
5°C hay -20°C thoi gian ton trit s& kéo dai hon (9 thang). Tuong tu, theo
Krishnaiah ez al. (2002), san pham nhya du du kho sau khi siy chan khong co thé
bao quan ¢ 5°C khoang 6-12 thang.

3.3 Trich ly papain tir nhya du da siy kho

Enzyme thé papain c6 thé tach tir nhwa kho bang cac dung dich dém thich hop.
Nhiam muc dich tim bién phap don gian véi dung mai trich ly khong doc hai va it
tén kém, papain tir nhya du du khé dugc trich ly bang nudc cit va dung dich dém
phosphate 50mM, pH 7,0. Két qua phan tich Anova (Hinh 5) cho thiy hoat tinh
papain khong khéc biét c6 y nghia & mirc d6 théng ké 5% khi trich ly tir nhya sdy
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Hinh 5: Bién déi hoat tinh riéng papain theo ti 1¢ dung méi trich ly

Hoat tinh riéng (TU/mg)
[o0]
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khé bang dung dich dém hay nudc & cac ti 16 trich ly khac nhau.

Tuy nhién, thyc nghiém cho thay ti 1¢ nhya kh6: dung dich trich ly twong ung
1g:20ml 1a thich hgp nhat. O, ti 1¢ trich ly thap hon dung dich huyén phu kha dam
dac, c6 @0 nhot cao, hiéu suétﬂ enzyme thu hoi thép. O ti 1€ trich ly cao hon dung
dich enzyme nhan dugc véi thé tich 16n thoi gian say kho kéo dai hon.

3.4 Anh huéng ciia chit bao vé 1én hoat tinh papain trong qua trinh dong kho

Trong qua trinh déng kho enzyme c6 thé mét hoat tinh va kém bén véi thoi gian.
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=
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Hinh 6: Anh huéng ciia cac chét biao quan khac nhau va ndng dé cia chuing lén
hoat tinh riéng ciia papain trong qua trinh dong kho
Mot s6 nghién ciru cho thdy cac hop chét polyol co kha ning bao vé rét t6t khi
dong khé cac hop chit sinh hoc nhu protein, enzyme hay té bao vi sinh vat (Zhao
va Zhang, 2005). Khao sat anh hudng ciia cac chat bao vé nhu sorbitol, glucose,
sucrose, manitol va maltodextrin v&i cac nong do khic nhau cho thdy cac san
phém papain thd nhan dugc & dang bot kho va khong bi hiit 4m trd lai, trir glucose.
Két qua (Hinh 6) cho thdy khong co sy khac biét co y nghia ¢ mirc d§ thong ké 5%
gilta cac chit bao vé khic nhau & cac nong do khac nhau. Hoat tinh riéng cia
papain 1a 17,16 TU/mg véi sorbitol 5%, 17,48 TU/mg véi sucrose 5%, 17,45
TU/mg v&i manitol 3% va 16,49 TU/mg v6i maltodextrin 4%, khong c6 chat bao
vé hoat tinh riéng 1a 14,45 TU/mg. Nhu vay hoat tinh cta papain 6n dinh tot hon
trong qua trinh dong kho c6 chat bao vé. C6 kha ning cac hop chat polyol lién két
V@i enzyme thong qua tuwong tac hydro thay cho 16p 4o nudce bén ngoai phan tir
enzyme, giup 6n dinh cdu trac, phan tr enzyme khong bi bién tinh khi mat nudc
trong qua trinh sdy kho. So véi két qua nghién ctru ciia Tran Anh Diing (2006) thi
mannitol 5% gitp 6n dinh hoat tinh t6t cho bromelain trich ty tir qua khom
(protease cung nhém v&i papain). Va theo Zhao va Zhang (2005) thi cac chat nhu
trehalose, lactose, sucrose, mantose, sorbitol, manitol déu c6 kha nang on dinh tot
hoat tinh enzyme. Tuy nhién do cac hop chat polyol bao vé noi trén déu thudc
nhém duong phan tir nhé (mono- hay disaccharide), dé bi nong chay va bj caramel
hoéa khi xtr Iy & nhiét dd cao, thém vao dé gia thanh lai cao so véi maltodextrin. Do
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d6 maltodextrin c6 thé duoc xem nhu 13 chét bao vé an toan ¢6 nhiéu vu diém nhu
gi4 thanh thap, khong bi caramel hoa, 1a mot chit phu gia thudng dugc dung trong
cong nghé ché bién thuc pham va c6 kha ning bao vé papain kha tot trong qua
trinh d6ng kho.

3.5 Anh huéng ciia nhiét d 1én hoat tinh papain trong qua trinh siy phun
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Hinh 7: Thay ddi hoat tinh d3c hiéu papain  Hinh 8: Thay ddi d9 4m san Phém theo nhiét
theo nhiét d§ trong qua trinh say phun d¢ trong qua trinh say phun

Say phun ciing 1a mot bién phap dé bao quan san pham trong thoi gian lau, so voi
d6ng kho siy phun nhanh hon va chi phi thap hon. Khao sat hoat tinh cua papain
v6i chét bao vé 1a maltodextrin 4% & cc nhiét do sdy phun khac nhau (Hinh 7)
cho thay hoat tinh enzyme on dinh (16,82 TU/mg) ¢ nhiét d6 100°C (twong tng
v6i nhiét do dau ra 80°C). Nhiét d6 nay phu hop véi bao cao cua Piggott (2002).
Theo tac gia sdy phun véi nhiét do dau ra 80°C c6 thé dugc ap dung dé siy kho
mot sd enzyme chiu nhiét. 0 nhiét do sdy cao hon 100°C hoat tinh giam manh va
bot chuyen mau sam. Xac dinh 4m do cua bot papain sau khi say cho thay 0 nhiét
d6 sdy 100°C ham 4m cua bot dap ing ding yéu cau bao quan la trong khoang 8%
(Hinh 8).

3.6 Diéu kién bio quan bt papain sy phun thanh phim

Bot papain ,séy phun thanh pham duoc bao quan & cac nhiét do 27°C, 5°C
va -20°C. Két qua xac dinh hoat tinh riéng (Hinh 9) trong bot cho thay ¢ nhi€t do
27°C hoat tinh papain giam nhanh (giam 15%) trong 3 thang dau ton trit. O 5°C

s 18
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5 17
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Hinh 9: Bién déi hoat tinh diic hi¢u ciia papain trong bjt thanh
pham theo thiét d§ va thoi gian
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va -20°C hoat tinh van én dinh, khong c6 sy khac biét y nghia vé mat théng ké
gitra hai nhiét do nay.

Khao sat hoat tinh bot papain thanh phdm cho thay (Bang 1) hoat tinh riéng cua
papain thanh pham khéc biét khong ¢ ¥ nghia thong ké & muc d6 5% so voi ché
pham papain thuong mai cua Merck. Tuy nhién, s6 don vi hoat tinh papain trong
1mg bot thanh pham lai cao hon 4 1an so vdi bt papain thuong mai. Nhu vay néu
s dung cung mot lugng bot papain nhu nhau thi bot papain thanh pham cho hiéu
qua thuly phéan cao hon gip 4 14n so vi bot papain thuong mai cia Merck.

Bang 1: So sanh hoat tinh ctia bt papain thanh pham v6i papain thwong mai

Bt papain Hoat tinh* (TU/mg Hoat tinh riéng* (TU/mg
bot) protein)

Papain thanh pham 15,83 16,82°

Papain thuong mai a

(Merck) 3,78 17,38

* Trung binh ba ldn lap lai

Cic ky tr giong nhau trong ciing mgt cét khac biét khong c6 Y nghia thong ké 6 mirc 5%

4 KET LUAN

Dé tai bude dau da xdy dung dugc qui trinh thu nhan bot enzyme papain thd tir
nhya du da sdy kho. Do nhya du du tuoi rat dé bi mat hoat tinh enzyme papain &
nhiét d6 phong, vi vy can thiét phai siy kho nhya va bao quan lanh (5°C) dé co
thé sir dung trong thoi gian 1au hon. Enzyme papain thé ¢ thé dugc trich ly tir
nhya du du sy kho don gian chi bang nude cét véi ti 16 20ml nude trén 1g nhya
kho. C6 thé say phun hodc sdy dong kho dich trich enzyme tho véi cac chat duong
bao quan khac nhau. Tuy nhién vé mit kinh té sdy phun dich trich ly enzyme
papain & nhiét do 100°C voi chét bao vé 1a 4% maltodextrin 1a t6i wu cho san
pham, do thoi gian sdy phun ngin hon va chi phi thap hon. Vé mat chét lugng bot
enzyme papain tho thanh phim khong thua kém bt th6 papain thuong mai cua
Merck trén thi truong. Bot enzyme thanh pham can dugc bao quan ¢ nhiét d6 lanh
(khoang 5°C). Trong tuong lai can nghién ctru thém viéc Gmg dung san pham nay
trong cac linh vyc khac nhau nhu thuce pham chire nang (tro tiéu hoa cho nguoi gia
va tré con), my phim (kem tay té bao chét), 1én men bia (chong can lang) ché bién
thit va thiy hai san (lam mém thit), hay lén men nudc mam ngan ngay..
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