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PHUONG PHAP LQC GEL & LQOC MANG
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(Bai nhan ngay 10 thang 01 nam 2008, hoan chinh swa chiva ngay 12 thang 05 nam 2008)

TOM TAT: Ché phim enzyme pectinase dirgc san xudt tir chiing ndm moc Aspergillus
niger trén méi truong cé chira chdt cam ung bot ca rot sau 48 glO’ dat hoat dj cao nhat
30,01(Ul/g). Phan tich ché phiam enzyme bang phuwong phdp loc gel si: dung cot Bio Gel P 30
thu dirge mot peak c6 hoat dé pectinase va véi toc dg chay qua cét 15ml/gic cé kha nang phdn
tiach tap chét 16t hon 6 téc dé 30 mi/gio.

Tinh sach ché pham enzyme bang phwong phdp loc mang (cross flow membrane) véi toc
dg bom dau vao 150rpm thi d¢ tinh sach (tang 3,1 lan trude khi loc) cao hon & toc dp 200rmp
co do tinh sach (chi tang 2,2 lan so véi trude khi loc).

1.GIOI THIEU

Enzyme pectinase 1a enzyme xfic tic sy thuy phan pectin (polysaccharide di thé).
Pectinase duoc san xudt cha yéu béi ndm mdc Aspergillus sp., Botrytis cinerea, Fusarium
moniliforme, Rhizopus stolonifer, Trichoderma sp., Neurospora crassa...

Enzyme pectinase thuong dugc dung trong cong nghiép thuc phim va duoc pham dic biét
trong cong ngh¢ san xuét cac loai nudc qua va ruou vang. Nguoi ta sir dung enzyme pectinase
dé khir pectin, tranh hién tugng bi duc va ling cin trong qua trinh san xuét va bao quan [3,5].

Trong bai bédo cao nay, chiing toi trinh bay két qua nghién ctru diéu kién thich hop dé thu
nhan va tinh sach enzyme pectinase bang loc gel va loc mang.

2. NGUYEN LIEU & PHUONG PHAP

2.1. Nguyén liéu thu nhin enzyme pectinase

I\Iém méc Aspergillus niger dugc gitt gi(f)ng trén moi truong Czapek. Bot ca ’rét: ca rot xay
nhuyén, sdy ¢ nhiét d6 60°C cho dén khi d6 am ca rot dat 4% (nguon pectin — chat cam ung)

Thanh phﬁq moi trudng nudi cdy thu nhén enzyme pectinase gdm: cam gao 65,5%, trau
21,5%, bot ca rot 11%, (NH4),SO42%, d6 am 55%. Khir tring 121°C trong 30 phut.

2.2. Phuong phap nudi ciy thu nhin enzyme pectinase tir phwong phap nudi ciy bé
mat [2]

2.3. Xac dinh hoat d¢ enzyme pectinase [4]

Enzyme pectinase thé duoc xac dinh hoat do bang phuong phap do d6 nhdt v6i nhot ké
Borosil: hat 2ml dung dich enzyme th6 5% (w/v) phan tmg v6i 18ml dung dich pectin 1% &
pH 4,5 va nhiét do 4009. Mot don vi hoat dd pectinase (UI) 1a ‘lu(_)’ng enzyme can thict lam
giam 10% d¢ nhdt cua hon hop chira 180mg pectin dudi nhiing dieu kién nhu trén.

2.4. Ham lugng protein ciia ché phim enzyme dwgc xic dinh bang phwong phap
Lowry[1]

2.5. Phan tich ché phAm enzyme bing phuong phap loc gel Bio Gel P 30
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Hoa tan ché pham enzyme tho trong dém Mc Ilvaine pH 4,5 ly tim b6 can thu dugc dung
dich enzyme sau d6 hat 0,5ml cho chay qua c6t Bio Gel P 30 (0,8 x 30cm) (hang Biorad — M¥)
duoc can béng véi dém Mc Ilvaine pH 4,5. Tbc @6 chay qua cot lan luot 1a 30ml/gio va
15ml/gi¢. Mdi phan doan thu 2ml va 1,5ml. Po d6 hép thu A cua timg phan doan & budc song
280nm. V& db thi ghi nhéan céc peak tao thanh va xac dinh hiéu suét thu hoi enzyme va hoat do
tinh tuong ung.

2.6. Tinh sach enzyme pectinase bing phwong phap loc mang (cross flow membrane)

Tién hanh taa enzyme tu 500ml dich chiét thu dugc boi ethanol 960, nhiét do tua 40C, thoi
gian tia la 1 gio. Sau do, ly tdm 5000 vong/phut trong 15 phat thu enzyme tho. Hoa tan
enzyme thé nay trong 500ml dung dich dém Mc Ilvaine pH 4,5. Tién hanh loc 500ml dung
dich enzyme vira hoa tan trén bang hé thng loc QuixStand Benchtop Systems (hing
Amersham Biosciences) v6i b loc mang (membrane) c6 khoang phan doan 50kDa. Téc do
bom miu dau vao lan luot 13 150rpm & 200rpm va diéu chinh sao cho 4p sudt trén bé mat
mang khong qua 5 Psi. Thu dich qua loc va xac dinh hiéu suét thu hdi enzyme va hoat do
tuong ung.

3. KET QUA & BAN LUAN
3.1. Hoat d chung va hoat dd riéng ciia ché pham pectinase thé (CP E)
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Hinh 1. D6 thi trong quan giira thoi gian nudi cdy va hoat do ciia enzyme tho

Qua trinh sinh tong hop pectinase trén mdi trudng cd chat cam ung 1a pectin cta bot ca rot
boi chung Aspergillus niger c6 hoat d cao nhat sau 48 gio (30,01UI/g CP E).
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Hinh 2. D6 thi twong quan gitra thdi gian nuéi cdy va hoat do riéng ciia ché phim enzyme thd
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Qua trinh sinh téng hop pectinase trén moi truong co chat cam tmg cua chung Aspergillus
niger c6 hoat d6 riéng cao nhét sau 72 gid dat 8,97.10-2 (Ul/mg protein).

Duya vao 2 d6 thi ta thdy, hoat d6 chung giita thoi gian nudi cdy 48 gid va 72 gio chénh
léch nhau kha nhiéu (30,01 & 25,02Ul/g CP E). Trong khi d6, hoat do riéng giira thoi gian
nudi cdy 48 gid va 72 gid chénh léch nhau khong nhiéu (8,26.10-2 & 8,97.10-2 Ul/mg
protein). Do d6, chiing t6i quyét dinh thu nhan enzyme pectinase sau 48 gi¢ nudi ciy va sau do
dem tién hanh tinh sach.

3.2. Phan tich ché phim enzyme pectinase bing phwong phip loc gel Bio Gel P 30

Dung dich enzyme xir Iy theo muc 2.5, két qua sau khi loc gel véi toc do chay qua cot
30ml/gio thu dugc 2 peak chinh (hinh 3a). Trong d6, hoat do pectinase tap trung chu yéu &
peak I, peak II khong c6 hoat . Hiéu suét thu hoi enzyme dat 71,96% va hoat d¢ cao hon 1,1
lan so v6i trude khi loc gel.

Khi giam toc do chay qua cot xudng 15ml/gid két qua thu duge 4 peak (hinh 3b). Hoat do
pectinase tap trung hau hét ¢ peak I. Hiéu suat thu nhan hdi enzyme sau khi giam téc do loc
dat 59,02% va hoat do cao hon trude khi loc gel 1,65 lan.
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a-toc do: 30ml/gio b-tdc do: 15ml/gio
Hinh 3. D6 thi trong quan giita gia tri OD 280nm véi cac phan doan ciia dung dich enzyme sau khi loc
gel

Khi giam téc do chay xudng 15ml/h thi cac phén tir protein nam trong hat gel bi rira giai
chim hon. Khi d¢, cac phan tir khac khong nam trong hat gel s€ bi rtra giai ra khoi ¢4t nhanh
hon va dan dén ham lugng protein ¢ hoat do pectinase tang. Hi¢u suat thu h6i enzyme khi loc
vOi toc do 15ml/gid thap hon hiéu sudt thu hoi enzyme qua loc v6i toc do 30ml/gio do kha
nang tach protein tap khi loc véi toc do thap thi tot hon.

3.3. Tinh sach ché phim enzyme pectinase biang phwong phap loc mang

Chung toi sir dung b loc membrane c6 kich thudc phan doan rong 50kDa cho két qua
nhu sau:

Sau khi loc dung dich enzyme nhu muc 2.6, ’két qué} thu duge khi loc véi toc d bom
150rpm thu dich qua loc. K&t qué‘thu dugc hiéu §uét thu hoi enzyme va hoat d¢ dat 27,87% \{é
87,98%, dd tinh sglch tang 3,1 lan. Khi ting toc d0 bom 1&én 200rpm thi hi‘éu suat thu hoi
enzyme va hiéu suat hoat d¢ dat 33,33% va 73,65%, d¢ tinh sach chi tang 2,2 lan.

Nguyén nhén 1a khi tang toc do bom 200 rmp thi ap suat du vao tang (5, 2Psi) lam cho
dong chay trong b loc chuyén dong rdi, cac phan tir s& va dap manh vao nhau va ddy ching

vao thanh b loc két qua hinh thanh mét mang mong xung quanh thanh b loc (hay con goi la
16p tré luc). Mit khac dudi tac dung cta luc ly tAm trong dong chay s& diy mot so phan tir
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trong mang mong theo dich qua loc ra phia ngoai. Vi thé, ching t6i nhan thay véi toc ¢ bom
dau vao 150rpm s€ thuc hién qua trinh tinh sach tot hon.

o Exmpme bém finh kroft
16 m Bz b croga-Aow (150gem)
O Erzyme koo cross-flaw (200rpen)
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Hinh 4. So sanh hoat d¢ riéng ctia dung dich enzyme trude va sau khi loc mang

4. KET LUAN

Ché phdm enzyme pectinase duoc san xudt tir chung nim mbc Aspergillus niger trén moi
truong ¢ chira chat cam ung 1a pectin-bot ca rét bang phuong phap nudi cdy bé mit sau 48
gid dat hoat d6 chung cao nhat 30,01(UI/g).

Phan tich ché phdm enzyme bang phuong phap loc gel sir dung cot Bio Gel P 30 (0,8 x
30cm) thu duwgc mot phan doan c6 hoat d6 enzyme pectinase va voi tbe do chay qua cot
15ml/gi¢ tach tap chét tt hon & 30 ml/gio.

Phuong phap loc mang voi tbe d6 bom 150rpm c6 thé ung dung tinh sach enzyme
pectinase thu nhan tir Asp. niger ndi riéng va enzyme nodi chung véi ki thudt don gian va hi¢u
qua.

bé phan tach va tinh sach c6 hiéu suit cao hon nén chon cot loc gel va kich thudc mang
loc phu hgp véi tirng loai enzyme.

PURIFICATION OF PECTINASE FROM ASP.NIGER BY THE
TECHNIQUES OF GEL FILTRATION AND CROSS-FLOW MEMBRANE

Huynh Ngoc Oanh, Tran Ngoc Hung
University of Technology, VNU-HCM

ABSTRACT: Pectinase from Aspergillus niger by solid state medium containing
powered carot as an inducer obtained the highest activity after 48 hours. Separating enzyme
on a gel filtration column packed with Bio gel P 30, which showed that one peak contained
activity of pectinase, and with column flow rate of 15 ml/h the separation was better than 30
mi/h.

Using cross flow membrane with speed-pump of 150 rpm at the input, the purification of
enzyme (3.1 times before filtration) was higher than at rate of 200rmp (2,2 times before
filtration).

Trang 49



Science & Technology Development, Vol 11, No.08 - 2008

TAI LIEU THAM KHAO

[1]. Lam Thi Kim Chau, Van Ptc Chin, Ngo Pai Nghiép. Thuc tap lon Sinh hoa, Nha
Xuit Ban Pai hoc Qudc gia Tp. HCM.(2004).

[2]. HO Xuan Huong. Thu nhdn va sir dung enzyme pectinase trong sdn xudt nuée dira,
Luéan an cao hoc Pai hoc Bach khoa Tp. HCM.(2002).

[3]. Nguyén Quang Tam, Lé Thi Hoéng Nga, Pong Thi Thanh Thu, Nguyen Thi Tuyet
Thanh. Tinh sach va c6 dinh enzyme pectinase thu nhdn tir mt sé6 ching ndam moc.
Béo cao Hoi nghi khoa hocTruong Pai hoc Khoa Hoc Ty Nhién, p.187-193.(2002).

[4]. Favela-Torres, E.; Volke-Sepulveda, T.; Viniegra-Gonzalez, G. Production of
hydrolytic depolymerase pectinase, Food Technol. Biotechnol, 44:221-227. (2006).

[5]. Patil, S.R.; Dayanand, A. Exploration of regional agrowaste for the production of
pectinase by Aspergillus niger, Food Technol. Biotechnol, 44:289-292, (2006).

Trang 50



