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Tém tat. Pectinase 1 enzyme xtc téc su thtly phan pectin, dugc st dung rong rai trong cong
nghiép ché bién thwe pham d€ lam mém vach t& bao, tdng qua trinh ly trich cac loai nude ép
trai cay; hd tro qua trinh loc va lam trong céc loai nuGe ép trai cdy, ruou vang. Tt mot s6
loai vo ct, qua giau pectin chiing t6i da phan lap va sang loc duoc 113 chung ndm mdc c6
hoat tinh pectinase cao duoc ki hiéu M1-M113. S6 lugng ndm méc ¢6 kha nang phéan giai
pectin dao dong tir 6,3x103 dén 35,1x10° CFU/g. Da tuyén chon dwgc 2 chung ndm mdc M45
va M68 c6 hoat tinh pectinase manh véi hoat d6 chung Ian lwot 1a 110,2 U/mL va 98,5 U/mL.
Bang phuong phép giai trinh tu vuing ITS, chiing M45 dwoc dinh danh la Aspergillus oryzae
va ching M68 la Aspergillus flavus. Cac trinh tw ITS cta hai chung A. oryzae 45 va A. flavus
Mé68 da dugc dang ky trén GenBank v6i ma so Ian lugt la MH746006 va MH746007.

Tw khoa: Aspergillus, ITS, pectinase, phan lap, sang loc
1 Mo dau

Pectinase 1a mot nhém enzyme thuy phan co chdt pectin, véi san pham tao thanh la
galacturonic acid, galactose, methanol... [6]. Pay la nhdm enzyme dwgc ting dung rong rai sau
amylase va protease. Pectinase duwoc sit dung rong rai trong cong nghiép ché bién thwc pham,
1én men cotton, tach roi cac soi thue vat, x ly nuwde thai, loc dau thye vat, 1én men tra va ca phé,
tdy tréng gidy... Trong linh vuc ché bién trai cdy, pectinase dugc stt dung nham muc dich gia
tang hiéu sudt thu hoi dich qua, cai thién chat luong va c6 tac dung lam trong dich qua. Mot ddc
diém ndi bat cta pectinase la cac enzyme nay duoc dung khong gidi han trong thuc pham vi
khong anh hudng dén stec khoe con nguoi [1]. Mdc du pectinase c6 mat nhiéu ¢ thuc vat va vi
sinh vat, nhung trong san xudt cong nghiép nguoi ta thuong dung cac loai ndm mdc nhw
Aspergillus sp., Botrytis cinerea, Fusarium moniliforme, Rhizopus stolonifer, Trichoderma sp.,
Neurospora crassa... Trong s6 cac loai ndm mdc thi chi Aspergillus ludn 1a lua chon hang dau. Véi
kha nang phat trién nhanh trén nhiéu loai co chat khac nhau, ddc biét la trén cac ph€ liéu ndong

nghiép giau pectin, ndm moc Aspergillus luén thu hut duwoc nhiéu sy quan tam cua cac nha
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nghién ctru [3]. O Viét Nam c6 nhiéu céng trinh nghién ctu lién quan dén pectinase. Huynh
Ngoc Oanh va Tran Ngoc Hung nghién cttu tinh ché enzyme pectinase bang phuong phap loc
gel va loc mang [7]. Tran Thi Thanh Thuan va Nguyén Dtic Lugng st dung ché pham chita
pectinase d€ xtt ly nhanh vé ca phé trong qua trinh G hoai [8]. Tran Qudc Dung va cs. da tuyén
chon duoc 50 dong ndm mdc Aspergillus c6 hoat tinh pectinase tir cac loai vo qua giau pectin

[1]...

Mit khac, hang ndm nganh cong nghé ché bién thwe phdm thai ra mét lwong 16n cac loai
phé phu liéu giau pectin nhw cti, vo céc loai cu qua, 10i dung ngudn phé liéu nay d€ ting dung
trong viéc san xuat pectinase & quy mo cong nghiép dong thoi giam thiéu luong xac ba thwe vat
thai ra gdy 6 nhiém mdi truong. Bai bdo nay trinh bay mot s§ két qua ban dau vé phan lap va
sang loc mot s6 chung ndm mdc Aspergillus c6 kha nang sinh tong hgp pectinase tir cac loai vo,

cu qua giau pectin.

2 Nguyén liéu va phuwong phap

21 Nguyén liéu

Mot s86 mau vo cu, qua giau pectin nhu: cam, chanh, buwoi, quyt, chudi, xoai, tdo, khoai
tay, ca rot duoc thu gom tai cac cho, cdc quay nudc ép trai cay ¢ thanh phd Hué. St dung moi
truong Czapek — pectin (g/L) d€ phan lap cac chung ndim mdc, thanh phan mdi truong nhu sau:
KeHPO: 0,2 g; MgSO4.7H20 0,1 g; NaNOs2,0 g; KCI 0,5 g FeSO+.7H20 0,1 g (Xilong Chemical,
Trung Qudc); pectin 5,0 g (HIMEDIA, Duc); agar 20 g (Hai Long, Viét Nam); pH 6,5. Dung
pectin 5,0 g (HIMEDIA, Duc); agar 20 g (Hai Long, Viét Nam); pH 6,5 lam moi truong tuyén

chon cac ching ndm mac Aspergillus.

2.2 Phwong phap
Phan 14p cac chung ndim mdc trén moi treong co b sung pectin

Céc ching ndm mdc ¢ kha nang sinh trudng trén moi treong chita pectin duwoc phan lap
dua theo phuong phap Koch [4]. C4c loai vé qua, ct d& 1én mdc ty nhién. Ldy 10g mau (phan bi
hong do ndm mdc) cat thanh manh 1-1,5 mm, sau dé nghién nho, cho vao 6ng nghiém chita 90
mL nudc vo trung dugc dd pha loang 10'. Lac 8ng nghiém chita mau trén may vortex dé dich
tan déu. Hut 1 mL dich tir 6ng nghiém nay dwa sang 6ng nghiém khac cling chita 9 mL nudc vo
trung lac déu duoc d6 pha loang 102. Tiép tuc pha loang cho dén do pha loang can thiét. Sau d6
htt 100 UL & cac do pha loang da chon nhé vao mdi dia petri chira mdi truong Czapek cé bo
sung 15 % pectin da dugc khtr trung. Dung que gat thuy tinh v6 trung trai déu giot dich Ién mat
thach. Bao gdi, u trong ta &m & nhiét do 30 °C trong thoi gian 3—4 ngay. S6 luong t€ bao ndm
mdc dugc x4c dinh bang phuong phép dém gian tiép thong qua khuan lac moc trén moi truong
thach dia [4].
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Xac dinh hoat tinh enzyme bang phuong phéap cdy cham diém

Tién hanh cdy truc tiép bao tit ndm mdc tir Ong gidng thuan khiét vao dia moi truong
Czapeck thach chi b8 sung ngudn carbon duy nhat 1a pectin, mdi dia cay 1 chAm. Dat cac dia da
cdy vao ti &m & nhiét d6 30 °C. Sau 4 ngay nhudm mau bang thudc thir Lugol, &6 thudc nhudm
Lugol 1én bé mdt moi truong thach dia. Nhuém mau 1-2 phut r6i loai boé phan thuéc nhudém
con lai trong dia thach. Kha nang phéan giai pectin duwgc xac dinh dwa vao hiéu s ctia duong

kinh vong phan giai pectin v6i duong kinh khuan lac ctia ndm mdc [4].

Xac dinh hoat tinh enzyme bang phuong phap khuéch tan trén méi treong thach

Nuoi cdy lac cac chiing ndm mdc trong moi treong dich thé Czapek — pectin (véi leong
bao tir cAy vao mdi binh thi nghiém 1a 5 mL/50 mL mdi truong), tdc d6 1ac 120 rpm & nhiét d6
30 °C trong 4 ngay. Sau d6 tién hanh loc dich nudi cdy bang mdy hut chan khéng thu enzyme
ngoai bao. Phan sinh khéi ndim mdc duoc sdy kho tuyét d6i d€ danh gia kha nang sinh truong

phat trién. Phan dich enzyme duoc sit dung d€ xac dinh hoat tinh pectinase.

Chuén bi moéi truong thach — co chét: thach (2 %) va pectin (0,3 %) duoc phan phoi vao
cac binh tam giac, khtr trung ¢ nhiét d6 121 °C trong 20 phut, d8 thach dia véi mdi dia 80 mL
moi tredng. Duc 16 va nho dich enzyme: dung khoan dé tao giéng sau khi thach déng. Nho 0,6
mL dich enzyme ngoai bao vao giéng, day ndp hop va dwa vao  lanh 4 °C trong 8 gio, roi
chuyén vao ti &m 30 °C. Sau 48 gio 10, 1y cic dia thach ra nhuém mau béang thudc thte lugol.

Xac dinh hoat tinh pectinase bang cach do duong kinh vong thiiy phan pectin [4].

Xac dinh hoat do

Hoat d6 pectinase duoc xac dinh bang cach do lwong duong khir duoc giai phéng tir
hoat dong ctia pectinase trén co chat pectin bang thudc thi 3,5-dinitrosalicylic acid (DNS). Lay 3
mL hén hop phan ting bao gom 0,8 ml dung dich pectin va 0,2 mL dich enzyme dwoc pha loang
thich hop trong 2 mL dung dich sodium acetate 0,1 M; pH 5. Hén hop phan ting dwoc t ¢ 40°C
trong 10 phat. Sau d6 thém vao 1 mL NaOH va 1 mL DNS; ditng phan ting bang cach dun sdi
trong 10 phut. Tinh lwgng duwong khtr giai phong béi su thuy phan enzyme. Mot don vi hoat do
cua enzyme duoc dinh nghia la luong enzyme can thiét dé giai phong 1 pumol ctia cac nhém

khtr trong mot phut véi galacturonic acid la tiéu chudn trong cac diéu kién thi nghiém [10].

Quan sat dic diém hinh thai

Nam mdc duoc nudi cdy trén moi truong Czapek thach dia ¢ nhiét d6 30 °C; sau 72 gio
13y ra quan sat kich thwéc, mau sic, hinh dang, d6 day, mép khuan lac, su tao sic t6 ctia khuan
lac. St dung phuong phap lam tiéu ban phién kinh, hinh thai khuan ti, cuéng sinh bao ttr va bao
te ndm mdc dwgc quan sat trén kinh hién vi quang hoc [4].
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Pinh danh cac chung nim méc

Chung ndm mdc ¢ hoat tinh pectinase manh duoc gui di dinh danh tai Cong ty TNHH
Dich vu va Thuwong mai Nam Khoa, 793/58 Tran Xuan Soan, Phuong Tan Hung, Quan 7, Thanh
ph6 H6 Chi Minh. Phuong phap nay duoc tién hanh nhu sau: dau tién tach chiét DNA tong s6
cua ndm maoc [11]; sau d6 khuéch dai trinh tw vung ITS béng ky thuat PCR roi x4c dinh trinh tw
vung ITS theo nguyén ly ctia phuong phap Sanger cai tién, st dung mdy doc trinh ty tw dong
ABI 3130XL. Phan tich két qua bang phan mém Sequencing Analysis 5.3 [11] va cudi cung trinh
tw nay dwoc so sanh véi cac trinh tw ITS trén ngan hang dit liéu NCBI bang cong cu BLAST dé

phéan loai chung ndm mac.

Xt 1y s6 liéu
Thi nghiém 14p lai ba Ian, s6 liéu duoc xt ly 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 K&t qua va thao luan

3.1 Phén lap va xac dinh s6 lugng t&€ bao nAm mdc c6 kha ning phén gii pectinase

Ttr mét s6 mau vo cu, qua giau pectin nhw cam, chanh, buéi, quyt, chudi, xoai, téo,
khoai tdy, ca rot, thanh long, da phén lap va thuan khiét dwgc 113 chiing ndm mdc ¢6 hoat
tinh pectinase (ky hiéu M1-M113). S6 luong ndm mdc c6 hoat tinh pectinase phan b& khong
ddng déu gitra cdc mau phan 1ap, cao nhat & mau bwoi do Hué MA19 (35,1x10° CFU/g mau).
S8 lwong ndm mdc thap nhat & mau cam sanh MA2 (6,3x10° CFU/g mau). S8 lwgng chung
ndm mdc phan 1ap dwoc nhiéu nhat & mau buéi thanh tra Hué MA18 va mau budi d6 Hué
MAT19 véi 11 chung va thdp nhat & mau cam sanh MA2, mau xoai MA14 chi 2 ching ndm
mdc. Nguyén nhan cé thé 1a do cac mau thu nhan khong dong déu vé do6 hu hong va ciing
c6 thé do ham luong co chdt pectin & cdc mau khac nhau hay c6 sy tham gia ctia héa chat
bdo quan 6 cdc mau khac nhau. Nhin chung, cc loai vo qua giau pectin & cac loai cay c6
mui phan lap duoc s6 luong chiing ndm mdc cao hon so véi cac loai vo cu, qua khéac. Két

qua thé hién ¢ Bang 1.

Bang 1. S5 luong t& bao ndm mdc phan giai pectin trong cac mau phan lap

x R Ky hié 6 cht A H F a
Potphan lip Loai miu (vo) y xleu S0 ¢ urAlrg nam p7< CFU/g mau
mau moc mau (x103)
Budi da xanh MA1 M1-M5 6,7 18,18
Dot 1
) Cam sanh MA2 Mé6-M7 45 6,3!
(1/6/2017)
Buwdi da xanh MA3 M8-M13 6,4 20,2f
bot 2 Quyt duong MA4 M14-M17 4,8 14,61
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(12/6/2017) Chudi ba lun MAS5 M18-M20 5,8 7,1%
Pot 3 Budi do MAG6 M21-M23 6,1 10,2
(14/6/2017) Cam sanh MA7 M24-M?25 5,1 6,6M
Dot 4 Buoi da xanh MAS M26-M32 6,9 16,2h
(28/6/2017) Bwdi ndm roi MA9 M33-M39 5,1 17,4%h
Pot 5 Cam dong MA10 M40-M45 45 22,2¢
(4/7/2017) Chudi tiéu MA11 M46-M49 5,9 20,1f
Chanh MA12 M50-M53 41 16,6h
Dot 6
¢ Téo MA13 M54-M59 5.2 141
(8/7/2017)
Xoai MA14 M60-M61 47 10,3/
Thanh long MA15 M62-M65 51 18,18
Pot7
i Khoai tay MA16 M66-M74 5,8 26,1¢
(11/7/2017)
Carét MA17 M75-M81 6,5 24,34
Budi thanh tra Hué MA18 M82-M92 6,1 30,30
Pot 8
’ Budi dé Hué MA19 M93-M107 6,21 35,12
(2/8/2017)
Budi do MA20 M108-M113 6,02 26,1¢

Ghi chii: CFU: Colony Forming Unit; Cdc chit cdi khic nhau trén ciing mot cot chi sw sai khdc trung binh mau cé y

nghia thong ké voi p <0,05 (Duncan’s test).

3.2 K&t qua so tuyén truc tiép cac ching nim mdc

Kha nang phan giai pectin ctia cac ching ndm mdc phan lap duoc thé hién trén moi
treong Czapek - pectin. Thong qua duong kinh vong phan giai co chat pectin c6 thé danh gia
duoc mite d9 sinh trudong ciing nhu kha nang phéan giai pectin cua cac chung nim mdc. Trong
cung diéu kién nuodi cdy hoan toan giong nhau, cac chung ndm mdéc mudn sinh tredng va phat
trién bat budc phai phan giai ngudn co chat pectin dé stt dung. Kich thuée khudn lac phan anh
so b6 kha nang phan giai pectin cta cdc chung ndim mdoc va duoc phan chia ¢ cac murc d6 yéu,

trung binh, manh va rdt manh (Bang 2).

Bang 2. Kha ning phéan giai pectin ctia cac chiing ndm méc trén méi truong thach Czapek — pectin

Kha ning STPT Puong kinh vong phan gidi co chit pectin (mm)  S6 chung Ty 1é (%)
Yéu <5 62 54,9
Trung binh >5va<10 27 23,9
Manh >10va<15 14 12,3
R4t manh >15 10 8,9
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Hinh 1. Cac chiing ndm m&c so tuyén triee tiép c6 hoat tinh pectinase manh

Co thé thdy tat ca cac chung ndm mdc phan lap duoc déu cé kha nang phéan giai pectin
nhung ¢ cac mitc d6 khac nhau. Cac chung ndm mdc phén giai pectin yéu chiém 54,9 %; trong
khi d6 cac chung ndm mdc cd kha nang phan giai pectin manh va rat manh chiém ty 1é thap lan
luot1a 12,3 % va 8,9 %. Tt 113 chung ndm mdc chung t6i tuyén chon duoc 10 chung c6 kha nang
phén giai pectin manh (Hinh 1). Thong thuong, cac ching ndm mdc ¢6 kha nang sinh treong phat
trién tao khuan ti manh trén bé mat thach dia nén chi thé hién vung phén giai co chat tir tim dén
mép khuan lac. Chinh vi vay, két qua nudi cdy truc tiép trén mdi truong Czapek véi nguon
carbon la pectin chi xac dinh so by cac chtiing c6 hoat tinh pectinase ma chwa danh gia chinh xac

kha nédng sinh pectinase ctia ching.

3.3 Sotuyén gian tiép va xac dinh hoat d¢ pectinase ctia cic chung tuyén chon

Tt 10 chiing ndm mdc (M4, M8, M10, M13, M45, M46, M68, M95, M108 va M111) da so
tuyén truc tiép, chung toi tiép tuc so tuyén gian tiép va xac dinh hoat tinh pectinase nham chon
ra chiing c6 kha nang phan giai pectin manh d€ st dung cho cac nghién cttu ti€p theo. Céc
chting ndm mdc dugc nudi cay lac trong mdi truong Czapek dich thé véi ngudn carbon 1a pectin
(3 g/L); lugng bao tir dwa vao ban dau ctia mdi binh nuoi cdy 1a dong déu (5 mL dich huyén
pht1/50 mL mdi treong dich thé). Sau 4 ngay nudi cdy, tién hanh loc dich nu6i d€ thu nhan sinh
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kh&i nhdm danh gia kha nang sinh truong phét trién. Phan dich enzyme duoc st dung d& xac
dinh hoat tinh enzyme bang phuong phép khuéch tan trén thach. Vong phan giai pectin duoc
phat hién béng thudc nhudm lugol va hoat tinh pectinase duoc xac dinh béng hiéu s6 gitta do
16n duong kinh vong phan giai va duong kinh cta 16 thach. D& xac dinh dwoc chinh xac hon
kha nang sinh tong hop enzyme pectinase manh hay yéu, chung toi tién hanh xdc dinh hoat d¢

dwa vao phuong phap dinh luwgng duong khie (Bang 3).

Két qua cho thay sinh khéi cua cac chung ndm mdéc lwa chon khong cao, dat 4,0-6,0
mg/mL. Tuy nhién, duwong kinh vong phan giai twong déi cao dat 19,0 mm dén 29,3 mm, xap xi
két qua cia mot s8 cong trinh nghién ctu cung linh viee. Theo nghién cttu cta Nguyén Thi
Thuy Ha (2011) vé tong hop pectinase cia ndm mdc phan 1ap tir co chét giau pectin thi vong
phan giai cua cac chung ndm mdc thu duoc dao dong tir 25,1 mm dén 26,7 mm [2]. Pham Thi
Ngoc Lan va cs. (2017) da cong bo két qua vé phan lap va tuyén chon cac chung ndm mdoc c6
kha nang phan giai pectin: duong kinh vong phéan giai ctia 5 chung ndm mdc dao dong tir
17,33 mm dén 30,33 mm [5]. Theo két qua nghién cttu cua Tran Thanh Truc (2013) véi 60 dong
ndm mdc phén lap tir cac loai vo giau pectin & dong bang song Ctru Long, tuyén chon bang
phuong phéap do duong kinh vong phén giai pectin khuéch tan trén thach duoc 14 dong cho hoat
tinh pectinase manh, v6i dwong kinh vong phan giai trung binh la 20 mm [9].

Vé hoat d6 pectinase, 10 chung c6 hoat d¢ chung dat 7,4 U/mL dén 98,5 U/mL. Trong d6,
c6 2 ching M45 va M68 c¢6 hoat tinh pectinase manh véi hoat d¢ chung lan lwgt dat 110,17
U/mL va 98,5 U/mL. Két qua nay tuong dwong vdi két qua nghién cta Tran Qudc Dung va cs.
(2015) da phan lap dwoc 50 chung Aspergillus niger tlr cAc mau vo xoai, thanh long, ca rdt, chudi,
tao da thu duoc hai chung X5 va X9 c6 kha nang sinh tong hop pectinase véi hoat do chung la
10,4-10,70 U/mL sau 3 ngay nudi cay [1]. Tran Ngoc Hung va cs. (2016) da phan lap dwoc 9
chung Aspergillus tlr cac ngudn phé liéu giau pectin, trong dé chung A. niger B2 sinh tong hop
enzyme pectinase t5t nhat trén mdi tredng ban ran chika bot clii budi véi ty 18 12 %, luong nudce
bd sung vao mdi trueong 40 %, thoi gian nuoi cdy thich hop la 5 ngay, hoat d6 pectinase trong
canh truong dat 4,82 Ul/g [3]. Pham Thi Ngoc Lan va cs. (2017) da cong bé két qua vé phan lap
va tuyén chon cac chung ndm mdc c6 kha nang phan giai pectin: duong kinh vong phan giai
cua 5 ching ndm md&c dao dong tir 17,33 mm dén 30,33 mm, hoat d6 chung dat 4,7-12,99 U/mL,
hoat do riéng dat 24,5-205,50 U/mg [5].

Bang 3. Sinh kh6i, duong kinh vong phén giai va hoat d6 pectinase ctia cac chiing ndm mdc dugc tuyén
chon

Chuing nim Puong kinh vong phan giai

> Sinh khéi (mg/mL) . Hoat d6 chung (U/mL)
moc pectin (mm)
M4 5,6P 28,70 24,84
M8 4,44 19,0t 34,3¢
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M10 5,4° 27,8¢ 10,9¢
M13 4,2¢ 28,5¢ 9,98
M45 6,02 29,32 110,22
M46 4,8¢ 28,34 7,4
Me68 5,60 24,38 98,5°
M95 4,8¢ 21,2k 8,40
M108 4,0f 24,38 10,4f
M111 3,45 26,2¢ 10,9¢

Ghi chii: Cdc chib cdi khdc nhau trén cing mét ct chi sw sai khdc trung binh méu c6é y nghia thong ké véi p <0,05
(Duncan’s test).

Hinh 2. Vong phén giai pectin ctia hai chung ndm mdc M45 va M68

Can ct vao két qua Bang 3, chiung ndm mdc M45 va M68 (Hinh 2) ¢6 hoat tinh cting nhu
hoat d pectinase cao hon cac chung phan lap dwoc. Tt d6, chung t6i lea chon hai ching nay dé
nghién ctru ddc diém sinh hoc va giai trinh tw vung ITS.

34 Daic diém sinh hoc ctia cac chiing nAim méc tuyén chon
Dua trén duong kinh vong phan giai pectin va hoat d9, chung ndm md&c M45 va chung
M68 ¢6 hoat tinh pectinase manh nén dwgc chon dé€ st dung cho cac nghién ctu tao dong va

biéu hién gen pectinase vé sau.

Chuang M45

Nudi cdy chung ndm md&c M45 trén thach dia trong ta &m ¢ 30 °C. Sau b&n ngay, ching
ndm mdc cé didc diém: khudn lac tron, mau sac thay d6i trong qua trinh sinh treong va phat
trién, tir trzfmg dén vang. Hé soi ndm moc day, toi, trén bé mat khong co giot tiét va khong tiét
sac t6& ra moi truong (Hinh 3).
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M45 x20

Hinh 3. D4c diém hinh thai va hién vi ctia chiing ndm mé&c M45

Sau khi nudi cdy bao tix trén lam kinh, sau hai ngay tién hanh quan sat sy hinh thanh

khudn ty, cudng sinh bao ti, bao tir bang kinh hién vi & cdc do phong dai khac nhau. Ching

M45 c6 khuan ty da phan hoéa thanh vach ngan, phan nhanh; cudng sinh bao t&r ¢6 dang tia,

phéan phinh dinh cudng toa tron. Thé binh c6 dang hinh chai, xép truc tiép trén bé mét bong
dinh gia. Bao tt tran x&p thanh chudi, c6 dang hinh cau (Hinh 3).

Két qua giai trinh ty vung ITS ctia chuing ndim mdc M45 duoc trinh bay ¢ Hinh 4. Két qua
phan tich BLAST trén GenBank cho thdy trinh ty ITS cta ching ndm mdéc M45 twong dong 100
% voi trinh ti vung ITS cta loai Aspergillus oryzae (Accession number NC 036441.1). Nhw vay,

chung M45 la Aspergillus oryzae.

GGATTCTCACCCTCTCTGACGGCCCGTTCCAGGGCACTTAGACAGGGGCCGCACC
CGAAGCATCCTCTGCAAATTACAATGCGGACCCCGAAGGAGCCAGCTTTCAAATTT
GAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCCCGGTTGGTTTCTTTTCCT
CCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTACCTGATCCGAGGTCAACCT
GGAAAAAGATTGATTTGCGTTCGGCAAGCGCCGGCCGGGCCTACAGAGCGGGTGA
CAAAGCCCCATACGCTCGAGGATCGGACGCGGTGCCGCCGCTGCCTTTGGGGCCC
GTCCCCCCCGGAGAGGGGACGACGACCCAACACACAAGCCGTGCTTGATGGGCAG
CAATGACGCTCGGACAGGCATGCCCCCCGGAATACCAGGGGGCGCAATGTGCGTT
CAAAGACTCGATGATTCACGGAATTCTGCAATTCACACTAGTTATCGCATTTCGCTG
CGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGAAAGTTTTAACTGATTGC
GATACAATCAACTCAGACTTCACTAGATCAGACAGAGTTCGTGGTGTCTCCGGCGG
GCGCGGGCCCGGGGCTGAGAGCCCCCGGCGGCCATGAATGGCGGGCCCGCCGA
AGCAACTAAGGTACAGTAAACACGGGTGGGAGGTTGGGCTCGCTAGGAACCCTACA
CTCGGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCTTGTTACGACTTTTACTT
CCTCTAAATGACCGGGTTTGACCAACTTTCCGGCCCTGGGGGGTCGTTGCCAACCC

TCCTGGGCCAGTCCGAAGGCCTCACCGAGCC
RID 45UED37WOLS (Expires on 12-29 10:46 am)

Description NCB! Genomic Reference Sequences

Query ID Ici|Query_84053 Database Name refseq_genomic
Description None

Molecule type nudeic acd Program BLASTN 2.7.1+ » Cltation

Query Length 858

Color key for alignment scores

28 Wé0-s0  Wso-e0  [80-200

1 150 300 450 600

B=00

750

— s 0yt RBA DNA, chromosome

e

Description

M. Total Quen
ax Total Query E ideat

Accession
score score cover value

1604 3208 100% 00 100% NC 0368411

Hinh 4. Két qua giai trinh tw viing ITS va phéan tich BLAST trén GenBank ctia chiing nAm mé&c M45
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Chung M68

ndm moc ¢6 ddc diém: khuan lac tron, mau sac thay doi trong qua trinh sinh treong va phat

trién, tir trang dén vang. Hé soi ndm moc thua, trén bé mat xudt hién nhung giot tiét cing va

Nubi cdy chung ndm md&c M68 trén thach dia trong ta am ¢ 30 °C. Sau bon ngay, chung

khong tiét sac t6 ra moi truong (Hinh 5).

khudn ty, cudng sinh bao ti, bao tit bang kinh hién vi & cac dd phéng dai khac nhau. Ching
M68 c6 khuan ty da phan hda thanh vach ngan, phan nhanh. Thé binh c¢6 dang hinh chai, bao tt

Sau khi nudi cdy bao ti trén lam kinh, sau hai ngay tién hanh quan sat sy tao thanh

tran xép thanh chudi, c6 dang hinh cau (Hinh 5).

104

o M68 x 20

Hinh 5. Dédc diém hinh thai va hién vi ctia chiing ndm m&c M68

TTAGACAGGGGCCGCACCCGAAGCATCCTCTGCAAATTACAATGCGGACCCCGAAG
GAGCCAGCTTTCAAATTTGAGCTCTTGCCGCTTCACTCGCCGTTACTGAGGCAATCC
CGGTTGGTTTCTTTTCCTCCGCTTATTGATATGCTTAAGTTCAGCGGGTATCCCTAC
CTGATCCGAGGTCAACCTGGAAAAGATTGATTTGCGTTCGGCAAGCGCCGGCCGG
GCCTACAGAGCGGGTGACAAAGCCCCATACGCTCGAGGATCGGACGCGGTGCCGC
CGCTGCCTTTGGGGCCCGTCCCCCCCGGAGAGGGGACGACGACCCAACACACAAG
CCGTGCTTGATGGGCAGCAATGACGCTCGGACAGGCATGCCCCCCGGAATACCAG
GGGGCGCAATGTGCGTTCAAAGACTCGATGATTCACGGAATTCTGCAATTCACACTA
GTTATCGCATTTCGCTGCGTTCTTCATCGATGCCGGAACCAAGAGATCCATTGTTGA
AAGTTTTAACTGATTGCGATACAATCAACTCAGACTTCACTAGATCAGACAGAGTTC
GTGGTGTCTCCGGCGGGCGCGGGCCCGGGGCTGAGAGCCCCCGGCGGCCATGAA
TGGCGGGCCCGCCGAAGCAACTAAGGTACAGTAAACACGGGTGGGAGGTTGGGCT
CGCTAGGAACCCTACACTCGGTAATGATCCTTCCGCAGGTTCACCTACGGAAACCT
TGTTACGACTTTTACTTCCTCTAAATGACCGGGTTTGACCAACTTTCCGGCCCTGGG
GGGTCGTTGCCAACCCTCCTGGGCCAGTCCGAAGGCCTCACCGAG

Results for: | 2ic0uery_S4403 GMO5961.54828ep) ¥ | i3

RII

AYF15H7KO14 (Expires on 01-06 15:49 pm)

Query ID Id|Query_94403 Database Name nr
Description GM05961-54 Description Nudeotide collection (nt)
Molecule type nudleic acid Program BLASTN 2.7.1+ b Citation
Query Length 828
Color key for alignment scores

| 2] W40-50 Ws50-80 Wso-200 B>=200

lIH\ | Ili NI _I\ I III IR \IH I

1 150 300 450 600 750

Aspergillus flavus culture-collection MUM:10.220 185 n.,

Max Total Query E
score score cover value

g andinie 1530 1530 100% 0.0 100% HQ3401081

Ident  Accession

Description

ibed spacer 1. 5

Hinh 6. Két qua giai trinh ty ving ITS va phan tich BLAST trén GenBank ctia chiing ndm m&c M68

Téap 127,56 1C, 2018
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Két qua giai trinh ty vung ITS cta chung ndm mdc M68 duoc trinh bay ¢ Hinh 6. Két qua
phén tich BLAST trén GenBank cho thdy trinh ty ITS cua ching ndm mdc M68 twong dong 100
% voi trinh tu vung ITS cta loai Aspergillus flavus (Accession number HQ 340108.1). Nhu vay,
chung M68 la Aspergillus flavus.

4  Kétluan

Da phan lap duoc 113 chung ndm mdc cd kha nang phan giai pectin tir mdt s6 mau vo cu,
qua giau pectin. S8 lwvong ndm mdc phan giai pectin trong mau dao ddng tir 6,3x10> CFU/g mau
dén 35,1x103 CFU/g mau. Da tuyén chon duwoc 2 chung ndm mdc c6 kha néng phan giai pectin
manh la M45 va M68. Chung M45 cé duong kinh vong phan giai 29,3 mm; hoat tinh pectinase
dat 110,2 U/mL; sinh khéi kho dat 6,0 mg/mL dwoc dinh danh 1a Aspergillus oryzae. Chting M68
c6 duong kinh vong phan giai 24,3 mm; hoat tinh pectinase dat 98,5 U/mL, sinh khéi kho dat 5,6
mg/mL duoc dinh danh 1a Aspergillus flavus.
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ISOLATION AND SCREENING OF MOULD STRAINS
FOR CLONING AND EXPRESSING PECTINASE GENE

Phan Thi Thanh Diem'?*, Pham Thi Ngoc Lan? Ngo Thi Bao Chau?, Tran Quoc Dung?

IQuang Nam University, 102 Hung Vuong St., Tam Ky, Quang Nam, Vietnam
2College of Science, Hue University, 77 Nguyen Hue St., Hue, Vietnam
3College of Education, Hue University, 32 Le Loi St., Hue, Vietnam

Abstract. Pectinase, an enzyme that degrades pectin, is widely used in the food processing
industry for wall softening and extraction of fruit juices; it supports filtering and making
fruit juices and wine. From the peels of some fruits rich in pectin, we isolated and screened
113 strains of highly pectinase-active moulds and designated as M1-M113. The number of
moulds capable to hydrolyse pectin in the samples ranged from 6,3x10° CFU/g to 35,1x10°
CFU/g. Two strains, namely M45 and M68, were selected; they showed a strong pectinase
activity of 110,2 U/mL and 98,5 U/mL, respectively. The ITS sequencing method revealed
that the M45 strain wasidentified as Aspergillus oryzae and the M68 strain as Aspergillus
flavus. The ITS sequences of strain A. oryzae (M45) and strain A. flavus (M68) were registered
in GenBank with accession number MH746006 and MH746007, respectively.

Keywords: Aspergillus, isolation, ITS, pectinase, screening
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