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TOM TAT

Viéc san xudt ché pham pectinase tir cdc chung ndm mdc rat cd y nghia trong doi
song noi chung va linh vic cong nghé thuc pham ndi riéng. Trong nghién ctru nay,
mot s6 diéu kién nudi cdy chung ndm mdc Aspergillus oryzae M1 va chung nam
mdc Aspergillus oryzae M45 ¢6 kha nang phan giai pectin da duoc t6i wu hoa.
Chung A. oryzae M1 c6 thoi gian nuodi cdy la 72 gio; pH moi treong 1a 6,5; ngudn
carbon 1a maltose va nguo6n nitrogen la NHsNOs. Chung A. oryzae M45 c¢6 thoi
gian nudi cay la 120 gio; pH moi truwong la 6,5; ngudn carbon la tinh bot va ngudn

nitrogen la gelatine.

Tu khoa: Aspergillus, diéu kién nudi cdy, pectin, pectinase.

1. MO PAU

Tt 1au, enzyme da duwoc st dung rdng rai trong nhiéu nganh cong nghiép,
ndng nghiép, y hoc va nghién ctru khoa hoc. Viéc nghién cttu va sit dung rong rai cac
ché& pham enzyme c6 y nghia rat 16n. Nho enzyme ma cac quy trinh san xuat dugc thac
day nhanh chéng, thoi gian san xudt dwoc rat ngan, chat lwong san pham duoc t8i wu
héa, hiéu sudt ché bién tang dang ké,... Tt d6 nang cao hiéu qua kinh t€ trong san xuat.
Pectinase la enzyme xuc tac sy thay phan cadc polymer pectin. Pay la nhom enzyme
dwoc Gng dung rong rai sau amylase va protease [3]. Tuy nhién, gia thanh cac ché
phdm pectinase con khé cao, diéu nay sé han ché kha nang ting dung ctia enzyme nay
vao thuc té.

Muc dich ctia nghién ctru nay 1a xac dinh cac diéu kién nuoi cdy thich hop vé
thoi gian, pH, cac nguon carbon va nguon nitrogen cho 2 chung Aspergillus oryzae M1
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va Aspergillus oryzae M45 nham tao co s cho chting ndm mdc sinh truéng phat trién
manh va phan giai pectin tot nhat, dong thoi cung cap co sé khoa hoc cho viéc san xuat
ché& pham pectinase.

2. PHUONG PHAP NGHIEN CUU
2.1. Déi twgng nghién ciru

A. oryzae M1 va A. oryzae M45 la hai chung ndm mdc ¢6 kha nang phan giai
pectin manh phan 1ap ttr cac loai vo cu, qua giau pectin. Trong do6, chang A. oryzae M1
duoc cong bs & bao cdo khoa hoc vé nghién ctru va giang day sinh hoc ¢ Viét Nam -
hoi nghi khoa hoc qudc gia lan tht 3 Quy Nhon, chung A. oryzae M45 dugc cong bd
trong tap chi Khoa hoc Pai hoc Hué, tap 127, s6 1C, 2018.

Hai chiung nay dwoc luu gitt tai BO mon Sinh hoc Ung dung, Khoa Sinh hoc,
Truong Dai hoc Khoa hoc — Dai hoc Hué.

Hinh 1. Khuan lac ctia chang A. oryzae M1 va A. oryzae M45 ¢ kha nang phan giai pectin manh
2.2. Phwong phap nghién cttu

- Hai chung A. oryzae M1 va A. oryzae M45 dugc nudi cdy trong mdi truong
Czapek dich thé c6 bd sung pectin thay thé nguon duong saccharose [3].

- Xac dinh thanh phan méi truong va diéu kién nuoi cdy cua chung ndm mdc
bang phuong phap “mdt ltic — mdt bién”. Nghién ctru Iga chon thoi gian nuoi cdy thich
hop & cac thoi diém 48, 72, 96, 120 va 144 gio. T6i wu pH moi treong nudi cdy lan luot
la 4,0; 4,5; 5,0; 5,5; 6,0; 6,5 va 7,0. Nguon carbon nudi cdy la glucose, lactose, maltose,
fructose, tinh bot, CMC va ri duwong; Nguon nitrogen la gelatine, urea, cao thit, cao
nam men, peptone, NHsNOs va (NH4)2SO4. Nu6i cay dich thé ndm moc véi toc do lc
120 vong/phut. Dich enzyme ngoai bao (100 ul) dwgc cho vao cac giéng trén dia thach
pectin d€ thiee hién phan ting enzyme & nhiét do 37°C, sau 24 gid 1dy mau va nhuém
Lugol. X4c dinh hoat tinh pectinase bang cach do duong kinh vong thity phan pectin [3].

- Phuong phéap xac dinh hoat d§ pectinase: Hoat do pectinase duogc xac dinh
bang luong duong khir dwoc giai phong tir hoat ddng ctia pectinase trén co chat pectin
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véi thudce thir 3,5 - dinitrosalicylic acid (DNS) [2], [5].

- Phuong phap xac dinh sinh khéi khé ctia ndim méc: Thu sinh khdi twoi ndm
moc tr dich nudi cdy cho vao dia petri cd 16t gidy loc tién hanh sdy kho tuyét doi [3].

- Xt ly s8 ligu: s6 lieu dwoc x& li bang thong ké mo ta (Microsoft Excel 2010) va
phan tich ANOVA (Duncan’s test p <0,05) bang chwong trinh SPSS 20.0.

3. KET QUA NGHIEN CUU
3.1. Anh huéng ctia thoi gian nuéi cdy dén sinh tredng phat trién va phan giai pectin
cia cac chiing nAm mdc
Trong moi treong Czapek dich thé cd b6 sung pectin (3 g/l), sinh khéi kho va
hoat tinh pectinase cta 2 chung ndm mdc duoc xac dinh sau cac khoang thoi gian nuoi
cay 48, 72, 96, 120 va 144 gio. Két qua duogc trinh bay ¢ bang 1.
Bing 1. Anh hudng ctia thoi gian nudi cdy dén sinh trieong phét trién va phan giai pectin ctia

4 7. . ~
cac chiing ndam moc

Chiing nim méc Th(‘)i’, gian SKK DPKVPGP Hoat do
nuoi cay (gio) (mg/mL) (mm) pectinase (U/mL)

48 7,4¢ 35,0p 58,2d

72 9,22 36,32 126,02

iA. oryzae M1 96 8,2b 33,3b 98,7
120 8,8b 30,3¢ 85,79¢

144 8,4b 29,3¢ 24,83¢

48 4,4c¢ 24,8E 50,67

72 4,4c¢ 25,3¢ 78,3¢

A. oryzae M45 96 5,48 28,58 98,78
120 6,64 30,84 115,14

144 3,6P 29,08 29,88E

Ghi chil: cdc chir cdi khdc nhau trén ciing mot cdt biéu thi sw sai khic trung binh mau
co y nghia thong ké voi p< 0,05 (Duncan'’s test)

SKK: Sinh khoi kho; DKVPGP: Dwong kinh vong phan giai pectin

Két qua nghién cttu cho thdy, trong qua trinh nu6i cdy chung A. oryzae M1 cho
hoat tinh pectinase va tich ltiy sinh khéi cuc dai tai thoi diém 72 gio: duong kinh vong
phan giai la 36,3 mm; sinh khoi kho dat 9,2 mg/mL; hoat d6 pectinase 126,0 U/mL. Sau
72 gid nudi cdy thi hoat tinh pectinase ciing nhu sinh khdi chting A. oryzae M1 bat dau
giam dan. Chang A. oryzae M45 c6 hoat tinh pectinase dat cuc dai tai 120 gio nudi cay:
duwong kinh vong phan giai 30,8 mm; sinh khoi kho dat 6,6 mg/mL; hoat d0 pectinase
115,1 U/mL. Sau 120 gio nudi cdy thi hoat tinh pectinase cting nhu sinh khéi ching A.
oryzae M45 méi bat dau giam.
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Theo két qua nghién cttu cua Tran Thi Thanh Thuén, Nguyén Ditc Luong, thoi
gian nuoi cdy thich hop cho A. niger thé hién hoat tinh pectinase cao nhat la 48 gio [4].
Theo két qua nghién cttu ctia Nguyén Thi Thuy Ha (2005), kha nang sinh tdng hop
pectinase cua chung ndim mdc NM1 (phan lap tit vo cam hong) dat cuc dai tai thoi
diém 72 gio [1].

Hinh 2. Duong kinh vong phan giai pectin ctia pectinase tach tit chung A. oryzae M1 sau 72 gio
va A. oryzae M45 sau 120 gio nudi cay
3.2. Anh huwéng ctia pH méi truong dén sinh treong phat trién va phan giai pectin
cia cac chiing nAm mdc
Sau thoi gian nuodi cdy thich hop (72 gi¢ ddi véi chung A. oryzae M1 va 120 gio d6i

véi chung A. oryzae M45), xac dinh sinh khoi kho va hoat d§ pectinase 6 cac diéu kién
mdi treong ¢d pH khac nhau. Két qua duoc trinh bay ¢ bang 2.

Bing 2. Anh hudng ctia pH moi trieong dén sinh truong phat trién va phan giai pectin ctia cc

ching ndm mdc

Chiing ném méc pH SKK DKVPGP Hoat d6
(mg/mL) (mm) pectinase (U/mL)

4,0 1,18 15,3 11,4f
4,5 1,9¢ 18,3f 35,2¢
5,0 3,1¢ 20,7¢ 62,04

A. oryzae M1 5,5 3,74 26,54 77,9¢
6,0 7,7v 29,0¢ 94,8p
6,5 9,42 37,32 128,52
7,0 7,2¢ 31,7° 54,8d
4,0 1,76 20,36 7,4F
4,5 2,1F 23,0F 46,1F
5,0 5,2F 25,2F 65,0P

A. oryzae M45 5,5 5,8¢ 26,3P 84,8¢
6,0 6,18 27,3¢ 101,78
6,5 7,34 32,84 117,14
7,0 5,6P 29,28 48,468
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Ghi chii: cdc chi cdi khdc nhau trén cung mot cot biéu thi sw sai khdc trung binh mdu
co y nghia thong ké voi p< 0,05 (Duncan'’s test)

SKK: Sinh khoi kho; DKVPGP: Duwong kinh vong phin gidi pectin

Két qua cho thdy, cac chung A. oryzae M1 va A. oryzae M45 c6 kha nang phan
giai pectin trong moi trueong véi pH khoang 5,0 — 6,5; trong d6 pH 6,0 — 6,5 la thich hop
nhét cho hoat dong phan giai pectin. Chuing A. oryzae M1 ¢6 gia tri pH mo6i truong t6i
uu la 6,5 (duong kinh vong phan giai pectin 37,7 mm, sinh khoi kho 9,4 mg/mL, hoat
dd pectinase 128,5 U/mL). Chung A. oryzae M45 ciing c6 gia tri pH moi truong t6i wu la
6,5 (dwong kinh vong phan giai 32,8 mm, sinh khdi khd 7,3 mg/mL, hoat d pectinase
117,1 U/mL).

O moi treong pH 4,0, ca hai chiing ném mdc déu sinh trudng phét trién kém va
khong c6 kha nédng tiét pectinase ra moi treong hodc kha nang tiét pectinase rat yéu.
Nguyén nhan c6 thé la do ¢ diéu kién nay, mdi treong acid manh da han ché sinh
treong phat trién, su sinh tong hgp enzyme cua cac chung nim mac.

Theo két qua nghién cttu ctia Nguyén Thi Thuy Ha, kha nang sinh tong hop
pectinase cua chung nam moc NM1 (phan lap tr vo cam hong) dat cuc dai tai pH 5,0

[1].

Hinh 3. Duong kinh vong phan giai pectin ctia pectinase tach tit chung A. oryzae M1
va A. oryzae M45 ¢ gia tri pH 6,5

3.3. Anh hudng cta nguén carbon dén sinh truéng phat trién va phan giai pectin caa
cac chiing nAm méc

Nudi cdy lac cac chiing n&m mdc trong mdi treong Czapek dich thé pH = 6,5
véi cac nguon carbon khéac nhau: glucose, lactose, maltose, fructose, tinh bot, CMC va
ri duong trong 72 gio ddi véi chung A. oryzae M1 va 120 gio d6i véi chang A. oryzae
M45. Két qua duoc trinh bay ¢ bang 3.

Déi v6i chang A. oryzae M1, trong moi treong nudi cay bo sung tinh bot kha
nang tich lity sinh khoi cao nhat dat 14,6 mg/mL. Trong khi d6 hoat tinh pectinase cao
nhat khi b6 sung nguoén carbon la maltose, thé hién qua duong kinh vong phan giai

119



T6i wu hoa diéu kién nudi cdy mét s6' ching ndm moc cd khd ning phin gidi pectin

pectin dat 40,7 mm. Nguon ri duong la khong thich hop cho sinh treong phat trién
cling nhu phan giai pectin cua chung A. oryzae M1, véi sinh khoi kho chi dat 5,9
mg/mL va duong kinh vong phan giai pectin 31,3 mm.

O ching A. oryzae M45, trong mbi truong nudi cdy c6 bd sung tinh bt thi ndm
moc c6 kha nang sinh truwong, phét trién tot thé hién qua sinh khoi kho dat 11,6
mg/mL. Dong thoi cling sinh hoat tinh pectinase manh, véi duong kinh vong phan giai
pectin dat 36,5 mm. Kha nang sinh trudng phat trién yéu 6 mdi treong bo sung nguén
carbon la CMC, sinh khéi kho chi dat 3,3 mg/mL va duong kinh vong phan giai pectin
chi 28,3 mm.

Bing 3. Anh hudng ctia ngudn carbon dén sinh trudng phat trién va phan giai pectin ctia cac

? . A~
chung ndm moc

Ching ndm méc Ngu6n carbon SKK (mg/mL) DKVPGP (mm)
Glucose 8,4c 39,7v
Maltose 9,0p 40,72
Lactose 7,24 25,7f
A. oryzae M1 Ff‘uctosAe 7,44 21,58
Tinh bot 14,62 36,8¢
CMC 5,5f 35,24
Ri duong 5,9e 31,3
Glucose 6,6€ 22,86
Maltose 7,68 32,88
Lactose 4,7F 24, 5F
A. oryzae M45 Fructose 5,7E 25,5E
Tinh bét 11,64 36,54
CMC 3,36 28,3¢
Ri duong 6,3P 27,3P

Ghi chil: cdc chir cdi khdc nhau trén ciing mot ot biéu thi sw sai khic trung binh mau
co y nghia thong ké voi p< 0,05 (Duncan'’s test)

SKK: Sinh khoi kho; DKVPGP: Dwong kinh vong phian gidi pectin

-.\'145

Hinh 4. Duong kinh vong phan giai pectin cuia pectinase tach tir chung A. oryzae M1 va A. oryzae

M45 véi nguon carbon nuodi cdy t6i wu

120



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 13, S8 2 (2018)

3.4. Anh huéng ctia nguoén nitrogen dén sinh trudng phat trién va phan giai pectin
ctia cac chting ndm méc

Dé€ xac dinh anh hudng cta ngudn nitrogen dén sinh trudng, phat trién va kha
ndng phan giai pectin, ching tdi tién hanh nudi cdy lac cac ching nAm mdc trong mai
treong Czapek dich thé vdi cac nguon nitrogen khac nhau: gelatine, urea, cao thit, cao
ndm men, peptone, NHisNOs va (NH4)2SOs. Nudi cdy sau 72h v6i nguén carbon la
maltose d6i voi ching A. oryzae M1 va 120 gio véi nguon carbon la tinh bot doi véi
chung A. oryzae M45, & diéu kién pH = 6,5 cho ca hai chiing. Két qua dwgc thé hién &
bang 4.

Bing 4. Anh hudng ctia ngudn nitrogen dén sinh trudng phat trién va phan giai pectin ctia cac

? . A~
chung ndm moc

Chung nim méc Nguon nitrogen SKK (mg/mL) PKVPGP (mm)
Gelatine 9,52 29,2d
Cao ndm men 6,6° 28,1
Cao thit 5,6¢ 37,7v
A. oryzae M1 Peptone 6,34 28,2¢
Urea 6,44 28,7de
NH:NOs 7,2b 42,72
(NHa4)2S04 6,34 31,5¢
Gelatine 12,22 41,84
Cao ndm men 7,74 28,80
Cao thit 8,6¢ 32,88
A. oryzae M45 Peptone 5,6¢ 31,2¢
Urea 4,0f 25,7E
NH4sNO:s 8,9r 29,70
(NHa4)2SOs4 8,8bc 32,88

Ghi chil: cdc chir cdi khdc nhau trén ciing mot ot biéu thi sw sai khic trung binh mau
co y nghia thong ké voi p< 0,05 (Duncan'’s test)

SKK: Sinh khoi kho; DKVPGP: Dwong kinh vong phian gidi pectin

'

Hinh 5. Duong kinh vong phan giai pectin ctia pectinase tach tir chung A. oryzae M1 va A. oryzae

M45 véi nguon nitrogen nudi cay téi vu
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D6i véi chung A. oryzae M1, trong moi treong nuoi cay bod sung gelatine kha
nang tich lay sinh khéi cao nhat dat 9,5 mg/mL. Trong khi d6 hoat tinh pectinase cao
nhat khi b6 sung ngu6n nitrogen 1a NHsNOs, thé hién qua dwong kinh vong phan giai
pectin dat 42,7 mm. Ngu6n peptone la khong thich hop cho sinh trudng phat trién
cting nhu phan giai pectin cua chung A. oryzae M1, véi sinh khoi kho chi dat 6,3
mg/mL va duong kinh vong phan giai pectin 28,2 mm.

O chting A. oryzae M45, trong mbi truong nudi cdy c6 bs sung ngudn gelatine
thi ndm mdc c6 kha nang sinh trudng, phat trién tot the hién qua sinh khéi kho dat 12,2
mg/mL. Pong thoi cling sinh hoat tinh pectinase manh, véi duong kinh vong phan giai
pectin dat 41,8 mm. Kha nang sinh truong phat trién yéu 6 moi treong bo sung nguén
nitrogen la urea, sinh khéi kho chi dat 4,0 mg/mL va duwong kinh vong phéan giai pectin
chi 25,7 mm.

4. KET LUAN

biéu kién nudi cdy tdi wu cho sinh treong phat trién va phan giai pectin cua hai
chting ndm mdc trong moi treong Czapek dich thé la:

- Chung A. oryzae M1: thoi gian nudi cdy 72 gio; pH moi truong 6,5, ngudn
carbon maltose va ngudn nitrogen NH4NO:s.

- Chung A. oryzae M45: thoi gian nuéi cdy 120 gio; pH moi truong 6,5; ngudn
carbon tinh bdt va ngudn nitrogen geltine.
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ABSTRACT

The production of pectinase from molds is very significant in life in general and in
food technology in particular. In this study, some conditions for culture of two
mold strains, A. oryzae M1 and A. oryzae M45 mold strains have the ability to
decompose pectin, isolated from the pectin — rich peels of some fruits, were
optimized. M1 mold strain — A. oryzae had a cultural time of 72 hours; pH of the
medium was 6,5; carbon source was mattose; nitrogen was NH4sNOs. M45 mold
strain — A. oryzae had a cultural time of 120 hours; pH of the medium was 6,5;

carbon source was starch; nitrogen was gelatine.

Keywords: Aspergillus, culture condition, pectin, pectinase.
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