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Phan lap va tuyén chon nam moc c6 kha nang phan giai
pectin tur vo cam sanh (Citrus sinensis)
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Tom tit:

Nam moc 12 loai ¢é kha niing sinh enzyme pectinase véi hoat tinh cao va dwoc sir dung nhiéu nhit hién nay. Nghién
ciru nay dwoge thwe hién nham phan 1ap va tuyén chon cic dong nAm méc ¢6 kha ning phan giai pectin tir vé cam
sanh (Citrus sinensis). Phan 1ap nim mdc trén cic moi trudng potato dextrose agar (PDA), czapek dox agar (CZ)
va malt extract agar (MEA). Két qua cho thiy, 6 dong nAm méc dwogc phan Iap thude bon chi bao gdm Aspergillus,
Penicillium, Mucor va Rhizopus. Kiém tra khi ning phén giai pectin trén méi truomg pectin agar cho thiy, tit ca cac
dong nim méc déu cé kha niing phan gii pectin véi vong phan gidi nim trong khozing 10,33-29,33 mm. Trong do,
dong XX2 c6 kha nang sinh enzyme pectinase cao nhét khi 1én men, dua trén ngut‘“)n co chit vé cam, nén dwgce chon
dé dinh danh. Két qua giai trinh tu cho thay, dong XX2 thudc chi Asperillus véi d9 twong ddng & mirc 91,04-91,88%
so vai loai A. tamarii, A. flavus va A. oryzae.

Tir khéa: Aspergillus, nam moc, pectinase, vé cam.
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Abstract:

Mould is the species, which has capable of producing the enzyme pectinase with high activity and is most commonly
used today. This study was carried out to isolate and select mould strains that have potential use in degradation of
pectin from orange peels (Citrus sinensis). Isolation of mould on potato dextrose agar (PDA), czapek dox agar (CZ),
and malt extract agar (MEA) media, the results showed that 6 mould strains were isolated belonging to 4 genera,
including Aspergillus, Penicillium, Mucor, and Rhizopus. Testing the ability to degrade pectin on pectin agar medium
showed that all mould strains were able to degrade pectin with the zone of clearance in the range of 10.33-29.33
mm. In which, XX2 strain has the highest ability to produce pectinase enzyme when fermenting based on orange
peel substrate should be selected for identification and the result revealed that the XX2 strain could be identified
as genus Aspergillus and primarily presumed as A. tamarii, A. flavus, and A. oryzae with the identical percentage of
91.04-91.88%.

Keywords: Aspergillus, mould, orange peels, pectinase.
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1. Dt van de

Cay c¢6 mai la mot nhom cdy dn qua quan trong va chiém
ty trong 16n trong nén nong nghiép thé gidi, dimg dau 1a
cam, chanh, quyt va budi. Tai Viét Nam, nhom cdy an qua
nay, dic biét 1a cam duoc trong phd bién va tré thanh ngudn
cung chu yéu trong cong nghiép ché bién nudc qua. Do do,
mot lugng 16n phu phém dugc tao ra & dang vo, cui, hat...
gay ra nhiing lo ngai vé 6 nhiém moi truong. Tuy nhién,
theo B. Rivas va cs (2008) [1], vo cam van con chira cac
chét dinh dudng nhu duong (16,9%), pectin (42,5%), tro
(3,50%), chit béo (1,95%) va protein (6,50%). Chinh vi vay,
nhiéu nghién ciru da dé xuat xir Iy ngudn chat thai tiém ning
nay nhu san xuat ethanol, acid citric, tinh du va ly trich cac
hop chat c¢6 hoat tinh sinh hoc [2]. Ngoai ra, v6i mot luong
pectin dang ké, vo cam ciing dugc sir dung 1am chét nén dé
san xudt enzyme pectinase tir cic nhom vi sinh vat.

Enzyme pectinase la mgt enzyme dugc st dung rong rai
trong nhiéu linh vue, dic biét la trong cong nghiép thuc
pham nhu chiét xuat nudc trai cdy, 1én men ca phé va tra,
cai thién mau sic va do trong ciia rugu vang hay trong cac
nganh cong nghiép dugc pham, dét, gidy va xir Iy nudc thai.
Hién nay, nhu ciu sir dung enzyme pectinase dang ting 1én
trén toan cau. Dé dap tng nhu ciu ngay cang ting d6i voi
enzyme ndy, qua trinh san xuét da duoc thyuc hlen thong qua
viéc Ién men nho vao céc vi smh Vat nhu ndm méc, ndm
men hay vi khuan. Trong d6, ndm mdc loai c6 kha ning san
xuit enzyme cao, do ching 13 nhiing vi sinh vat hoai sinh
va phat trién nho viée 1y chat dinh dudng tir moi truong
nén co thé tao ra mot sb lugng 16n cic enzyme ngoai bao
can thiét cho qua trinh chuyén hoa tir cac hop chit hitu co.
Céc enzyme dugc san xuat boi ndam mdc thuong dé dang
thu nhan va tinh ché nén nim mdc tré thanh ngudn cung cp
cac enzyme on dmh va ré tién trong cong nghlep [3]. Hién
nay, enzyme tir ndm chiém hon 50% tong s6 enzyme c6 mat
trén thi truong va dugc san xuét béi cac nAm mde chinh
nhu Aspergillus, Trichoderma, Penicillium va Rhizopus [4].
Hon nita, do ¢6 kha ning phan giai pectin cao nén nim méc
ciing 14 loai vi sinh vat chinh yéu lam hu hong vo cam sanh
trong qua trinh bao quan. Mic du nhiéu nghién ciru da phan
1ap cac vi sinh vat méi ¢6 ngudn gdc va dia 1y khac nhau
v6i cac dic diém chuyén hoa mong mudn, song tiy thudc
vao dic diém cua ting loai nguyén li¢u khac nhau, s€ c6 cac
dong nam mdc thich hop véi timg loai nguyén liéu. Vi vay,
trong nghién ctru nay, véi muc tiéu phan 1ap va tuyén chon
cac dong ndm mdc tir vé cam sanh c6 kha ning sinh enzyme
pectmase cao dé dinh huéng ung dung trong qua trinh san
Xuét pectlnase dwa trén chinh ngudn co chit vo cam. Tir do,
g6p phan giam thiéu 6 nhidm méi truong va dap tng nhu
cau sir dung enzyme pectinase hién nay.
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2. Doi tugny va phuong phap nghién ciiu
2.1. Nguyén, vit li¢u va héa chit

V6 cam sanh dugc thu gom tai cac chg, cac qufiy nuoc ép
trai cdy & dia ban TP Can Tho. Héa chit bao gom KH,PO,,
MgSO,.7H,0, (NH,),SO,, FeSO,, pectin, agar va cac moi
truong nudi ciy ndm mdc nhu potato dextrose agar (PDA),
czapek-dox agar (CZ), malt extract agar (MEA) dugc mua
tir cac san phim thuong mai ciia Merck (Birc) va HiMedia
Laboratories (An o).

2.2. Phan ldp va dinh danh so b cdc dong nam moc
hién dién trén vo cam sanh

Vo cam sanh duge rira voi nuée, dé rao va duoc cit nho
khoang 1-2 mm. Mau vé qua cam di cat nho duge dat trén
bé mit mdi truong PDA trong dia petri. Mau duoc u & nhiét
do phong trong khoang 3-4 ngay. Su phat trién ciia nim
mde dugce quan sat va ghl nhan dya vao hinh dang khuan
lac. Nam mdc duge cdy truyén nhiéu lan trén moi truong
PDA cho dén khi dugc cac dong ndm méc thuan. Nam mdc
dugc dinh loai hinh thai bang cach cdy chuyén cac dong
khuén lac thuan da phan 13p dugc sang dia petri chua moi
truong CZ va MEA. M&i dong ndm duoc cdy sang dia petri
va cdy 3 diém cach déu nhau trén mit moi trudng. Mau
dugc U ¢ nhiét d6 phong trong 7 ngay. Dic diém dai thé
(hinh dang, kich thudc, mau sic bé mat) bang mét thudng
va vi thé (khuan ty, bé mit cudng bao tir, hinh dang bao tir)
ctia nAm dugc quan sat bang kinh hién vi quang hoc (Leica,
DM3000). Cac dong ndm méc phén 1ap duoc xac dinh theo
khoa phan loai cua M.J. Carlile va cs (2001) [5].

2.3. Khdo sat khd ndang phan gidi pectin ciia cdac dong
ném méc da phan lgp

Céac dong ndm mdc khao sat dugc nudi ciy trong dng
thach nghiéng PDA, ¢ nhiét d6 phong trong, khoang 3-4
ngay. Nudc cit vo trung (5 ml) dugc cho vao dng nghiém dé
thu dich bao tir (107 bao ti/ml). Cac giéng thach véi duong
kinh 3 mm dugc tao trén moi truong pectin - agar (0,5-2%)
trong dia petri. Dich bao tir ndm médc (100 pl) dugc cho vao
mdi giéng va u trong 2 ngay. Tiép theo, dung dich Lugol
dugc trai déu trén bé mat thach dé ghi nhan kha ning phan
giai pectin dya vao duong kinh vong phan giai [6].

2.4. Tuyén chon dong ndm maoc sinh enzyme pectinase
cao trén nguon co chdt vo cam

Vo6 cam sau khi thu gom dugc loai bo ph?m vO xanh,
thu phan vo tring bén trong, rira sach bang nudc 4m 60°C,
dé rao rdi cit nho va siy & 55°C dén d6 4m khoang 10%.
Mau dugc nghién thanh bot va sang qua ray dé thu duoc
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v6 cam dong nhit vé kich thude. Cac dong ndm mée duge
tuyén chon tir thi nghiém trén dugc nudi trong éng thach
nghiéng PDA ¢ nhiét do phong trong 3-4 ngay. Nudc cat vo
tring (5 ml) dwoc cho vao 6ng nghiém dé thu dich bao tur
(107 bao tir/ml) va chuyén sang binh tam gi4c chira sin moéi
truong bao gém 0,5% KH,PO,, 0,05% MgSO,.7H,0, 0,1%
(NH,),SO, va 0,0005% FeSO, (pH 5,0) duoc bd sung 2%
bot vo cam. Céac dong ndm mdc duge u lic voi toe do 120
vong/phut trong thoi gian 4 ngay ¢ nhiét do phong. Mau
nudi cdy duge ly tim ¢ 5.000 vong/phut trong 10 phat dé
thu enzyme ngoai bao. Cac giéng thach v&i duong kinh 3
mm trén moi truong pectin - agar (0,5-2%) trong dia petri.
Dich enzyme ngoai bao (100 ul) dugc cho vao giéng, day
nép dia petri, giit trong t G lanh & 4°C trong 8 gid, sau do
nudi u 2 ngay ¢ 30°C. Dung dich Lugol dugc trai trén bé
mat thach dé xac dinh kha ning phan giai pectin dwa vao
duong kinh vong phan giai [6].

2.5. Pinh danh dong ndm méc cé khda ning sinh
enzyme pectinase cao

Dong ndm méc tuyén chon dugc ly trich DNA nhu
sau: khuan lac nAm mdc sau khi nudi cdy 48 gio trén moi
truong PDA duoc chuyén vao ong tube 2,2 ml ciing vién
bi sat dé pha mau bang may lic trong 1 phut. Mot ml lysis
buffer (mM Tris-HCI pH 8, 10 mM EDTA, 2% SDS, 1%
B-mecaptoethanol, 100 pug proteinase K) duoc cho vao
tube va lic trong 1 phut. Tiép theo, miu dugc u ¢ nhiét
do phong trong 20 phut va ly tam 12.000 vong/phut trong
10 phut. Phan dich trong (khoang 500 pl) dwgc hut chuyén
vao tube méi va bd sung mot luong tuwong duong ethanol
95%, lac déu. Sau khi i & nhiét do phong it nhat 30 phut,
mau dugc ly tim 12.000 vong/phut trong 10 phut va loai
bo phan dich trong. Phan két tiia dugc rira bang 500 pl
ethanol 70% (2 lan) va dé kho ¢ nhiét do phong. Mau két
tia duoc tai huyén bang cach hoa tan DNA trong 100 ul
TE 0,1X da 6n dinh pH rdi trir -20°C. Trinh ty ving ITS
dugc khuéch dai bang k¢ thuat PCR dya trén cip moi
ITS1 (5TCCGTAGGTGAACCTGCGG3’) va ITS4
(5’TCCTCCGCTTATTGATATGC3’) [7]. Phan tng PCR
duogc thuc hién véi tong thé tich cta phan Gng 14 25 pl trong
d6 9 pl Mytaq mix 2X, 1 ul moi ITSI, 1 pul moi ITS4, 3 pl
DNA khuén va 11,0 pl dH,0O. Phan tmg PCR dugc thuc hign
theo chu trinh: (95°C trong 3 phut) x 1 chu ky, (95°C trong
1 phut, 55°C trong 30 giay, 72°C trong 1 phut) x 35 chu ky,
(72°C trong 7 phut) x 1 chu ky, dumg phan tng ¢ nhiét do
phong. San pham PCR dugc dién di trén gel agarose, DNA
dugc quan sat va chup hinh gel bang may Bio-Rad va giai
trinh ty ving ITS1/ITS4 trén may ABI 3130. Cubi cing,
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két qua giai trinh ty duoc so sanh v&i trinh ty ndm méc trén
ngan hang dit liéu cta ngan hang gen NCBI bang cong cu
Nucleotide BLAST.

2.6. Phén tich va xir Iy s6 ligu

Két qua duge xur 1y va v& biéu dd bang phan mém
Microsoft Excel 2013 (Microsoft Corporation, Hoa Ky).
S6 liéu dugc xir Iy thdng ké bang phan mém Statgraphics
Centurion XVI (Statpoint Technologies Inc., Hoa Ky).

3. Két qua va ban luan

3.1. Phén lgp va dinh danh so bg cdac dong nam moc
hién dién trén vé cam sanh

Theo ddi sy phat trién cia ndm mdc trén méi truong
PDA trong khoang 3-4 ngay cho théy, sy phat trién ciia nam
mdc véi mau sic ban dau 1a tring, sau d6 chuyén dan thanh
mau xanh, vang, den, xam. Chon nhitng khuén lac roi ¢
dic diém gidng véi khudn lac ndm méc, cdy chuyén nhidu
lan trén moi truong PDA dé loai bo tap nhiém. Két qua thu
dugc 6 dong ndm mdc thuan bao gém b1, X1, XX2, XV,
V1vaTl (hinh ).

Hinh 1. Cac dang khuén lac phan lap dworc.

Céc dong nim nay duogc cdy lan luot vao cac dia petri
¢6 chira moi truong MEA va CZ dé xac dinh hinh thai. Mau
dugc nudi cay ¢ nhiét do phong trong vong 7 ngay de quan
sat va ghi nhan ddc diém khuan lac cta cac dong nam moc
trén hai méi trudng. Két qua cho thiy, khuan lac trén moi
truong MEA c6 dang gan tron dén tron, khuan ty moc day,
¢o6 ranh cao thép khéac nhau. Trong khi do, cac khuén lac
trén moi truong CZ déu c6 dang gan tron dén tron, bé mat
¢6 nhiéu chim, thua. Khuén lac c6 cdc mau nhu vang, tréng,
xam, mat dudi c6 mau vang doi khi tring. Pudng kinh khuan
lac ctia cac dong ndm mdc trong khoang 22,0-39,3 mm trén
mbi trudng MEA (trir dong khuan lac T1 moc kha nhanh) va
tir 15,3 dén 33,6 mm trén moéi truong CZ. C6 thé thdy, tuy
theo timg loai méi truong ma cac dong nim c6 dudng kinh
khuén lac cling nhu biéu hién mau sic khac nhau.
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Két hop quan sat cac dic diém vi thé dudi kinh hién vi
cho thiy cac dong 1, X1 va XX2 du ¢ hinh dang mau sic
khuén lac khic nhau nhung tt ca cic dong nam trén déu co
bao tir dinh hinh cau vai kich thude 3-6 pm, két thanh timg
chudi, cudng bao tir trong sudt, bong dinh gia dang hinh
cau gidng v6i két luan cua R. Thilagam va cs (2016) [8] khi
moé ta vé dong nam thudc chi Aspergillus. Quan sat dong
nam XV c6 dic diém hinh thai twong tu nhu chi Penicillium
véi khuén lac ¢6 mau vang, xanh luc bao ti két chudi dai
dinh vao nhau & cuéng thé binh, sgi nAm c6 vach ngan va
phan nhanh, bao to c6 dang hinh cau kich thuée 2,5-3,0
um, twong tw nhuw mé ta cta S. Ulhan va cs (2005) [9] vé
dic diém hinh thai cua chi Penicillium duge phan lap tr dét
ndng nghiép ¢ Eskisehir (Thé Nhi Ky). Dong nam V1 sau
24 gio da thay xuét hién khuin ty mau vang, nim c6 16p
mang nhiy bam vao bé mat méi trudong, quan sat dudi kinh
hién vi bao tir ¢6 hinh elip kich thuéc 2,5x6,0 pm, cudng
boc bao tir phan nhanh, tir 6 cho thiy dong ndm V1 thudc
chi Mucor [10]. Riéng dong ndm T1 c6 hé khuan ty phat
trién rat nhanh, chi sau hai ngay nuéi cy to nim tran khip
moi truong, khudn lac c6 mau tring bong va nau den. Soi
nam mau nau, c¢6 vach ngan, phan nhanh, bao tir ¢6 hinh cau
duong kinh 4,6-6,6 um, ti (bong) bao tir ¢6 hinh cau hodc
hinh bau duc c¢6 dudng kinh 60-65 um khi dugc quan sat
dudi kinh hién vi. Nhiing dic diém nay cho thy, day la ch1
Rhizopus [11]. Cac dic diém nay cua cac chung ndm mdc
phan lap dugc mé ta chi tiét & cac bang 1, 2 va hinh 2.

Bang 1. Dic diém dai thé va vi thé cia nAm méc da phan Iap trén moi
trwong malt extract agar sau 7 ngay.

» Dic diém dai thé Diic diém vi thé
Y . P
hiéu ) Duomg . Be mt Hi
Hinh dgng Mau sac kinh trung ~ Khudn ty cuong l i d e
) o bao tir
binh (mm) bao tir
py ~ Gatoncanbal — Made, 0., Pindkih gl g )
min day, c6 ranh thap ~ trang ¢ vach ngin
L L T S L e
min, ria c0 mdu trang  nhat, trang ¢0 vach ngin
Gén tron dén tron,
xxp OMmmLIOC o ooh 0eg  Crmmhinh ol Hinhh
thap, tam khuan lac ¢ vach ngin
bong lén
Tron to nm min mau R .
XV ving, moc cao, tim Mau ) 22,0£2,6 Pl'1an' nhank}, Goghé  Hinhciu
o vang ¢0 vach ngan
bi lom
Gén tron dén tron
Vi to r}am flal, dé ;tham Mau vang 303412 Plylan' nhanl}, Niin Hinh cip
nudc, tim khuan lac ~ nhat ¢ vach ngin
bi 1om.
To ném moc day, phat
trién rat nhanh, bao el Lo
T imkbdpbémitda, U gggeg  PRAMTRENRL, e
den ¢0 vach ngin

du |3 nhimg chim
mau den
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Bang 2. Dac diém dai thé va vi thé cia nAm méc da phan lap trén moi
trwong czapek-dox agar sau 7 ngay.

Dic diém dai thé Dic diém vi thé
Ky ” I
Durong Bé mt
e , q . Hi
il Hinh dang Mau sac kinh trung ~ Khudn ty cuong l b d e
N > baotir
binh (mm) bao tir
Hinh tia toa tron, hat Mau den, Phin nhénh. 6
bl dencangthuakhi  mautding 20306 L Nhin Hinh ciu
' vach ngan
Ve tam duc
Gén tron, to ndm Mau nau Phin nhénh. 6
X1 minthip miu nhatmau 240415 0 T Nhan Hinhcdu
- : vach ngin
trang ndu trang
Ut 1 Phin i, c6
XX2  mitxp,ogita  Mauxanh 19312 7T Goghé  Hinhcdu
A vich ngin
0 lén
Tron dén g?m tron, . NV
XV bimsitvimitmei VMg Phinshinhod o h kol
A vang vach ngin
truong
Tron dén gan ron,
v (ovmmhunhng ving  Betls  ChmmbbS vl Hinhelip
ngén, d& thém nucc, vach ngin
thip dan vé tim
To ndm mau tring,
Mt e aseep  CRIMILG e ik
khap moi truong, vach ngin
khong bam chat

T1

[

Hinh 2. Cuéng bao tir va bao ttr clia cac dong ndm phan lap.

Nhin chung, nam soi duogc phan 1ap tir vo cam sanh kha
da dang vé chung loai. Trong 6 dong dugc phan lap thi c6 3
dong dugc xac dinh 1a thudc chi Aspergillus, 1 dong thude
chi Penicillium, 1 dong thudc chi Mucor va 1 dong thude
chi Rhizopus.

3.2. Khdo sdt kha nang phdn gidi pectin cia cdc dong
nédm méc da phén lgp

Viéc khao sat kha nang phan giai pectin ciia cac dong
nam méc sau khi phan lap 1a budc dau tién cho viéc tuyén
chon dong ndm mdc thich hop sinh enzyme pectinase cao
thity phan pectin vo cam sanh. Thi nghiém dugc tién hanh
va danh gia thong qua duong kinh cua vong phan giai pectin.
Dua trén cac s6 liéu ghi nhan ¢ bang 3, c6 thé thiy, tit ca
cac dong ndm mdc dd phan 1ap c6 déu c6 kha ning phén
giai pectin, v6i kich thudc vong phan giai nam trong khoang
10,33-29,33 mm. Trong dd, dong XX2 c6 duong kinh vong



phan gidi cao nhat (29,33 mm) va khac biét ¢6 ¥ nghia thong
ké so voi cac dong con lai (bao gdm dong dbi ching), &
muc ¥ nghia 5%. Cac dong V1 va P1 c6 kha nang phan
giai pectin & muc trung binh (15-20 mm) v6i duong kinh
phan giai 1an luot 14 18,33 mm va 19,00 mm. Ba dong con
lai dugc xép vao nhoém c6 kha nang phan giai pectin & mirc
thip (<15 mm), trong d6 dong XV thudc chi Penicillium co
kich thudc vong phan giai thap nhét voi 10,33 mm.

Bang 3. Kha nang phan giai pectin ciia cac dong ndm phan lap.

Dong nim méc  Pwong kinh vong phan giai Khé niang phan
phén lap pectin' (mm) giai?

bl 19,00¢ ++

X1 14,67¢ +

XX2 29,332 +H+

XV 10,33¢ +

\"2! 18,33¢ ++

T1 13,00¢ +

bC+ 24,330 HLE

*G_hi chu: '*: Céc gia tri trung binh (3 1an 13p lai) trong cling mot cot theo sau c6
mau t gidng nhau thé hién sw khac biét khdng cé y nghiia vé mat théng ké & murc
d6 tin cay 95%, cac chi cai khac nhau thé hién sw khac biét ¢ ¥ nghfa thdng ké.
2z Mtre d6 phan gidi pectin: (+): <15 mm; (++): 15-20 mm; (+++): >20 mm.

Nhin chung, két qua cho thiy cic dong nidm cé kha
ning phan giai pectin tot nam trong nhom phan loai cta
chi Aspergillus. Cac nghién ciru trude day ciing cho thdy,
chi Aspergillus néi chung hay 4. niger n6i riéng dong vai
tro chinh trong qué trinh san xuét pectinase, vi sy phat trién
lau doi cta chung nay trong cac nganh cong nghi¢p 1én men
va dugc xem la mdt sinh vat an toan [12]. Bén canh do, W.
Gong va cs (2015) [13] cling bdo cdo, ham lugng pectinase
sinh ra tir Aspergillus (40,66%) cao hon so v&i Penicillium
(27,91%) va Trichoderma (2,86%).

Thong thudng, cac ching nim mdc c6 kha ning sinh
truong va hé khudn ty phat trién trén moéi truong voi ngudn
carbon duy nhét 1a pectin, nén diéu nay chi xac dinh so bd
cac dong ndm mdc c6 hoat tinh pectinase, ma chwa danh gia
chinh xé4c khd nang sinh pectinase cua ching. Tt do, chon
dugc 3 dong nam mde gdbm P1, XX2 va V1 dé khao sat kha
ning sinh enzyme pectinase cao trén ngudn co chét vo cam
sanh.

3.3. Tuyén chgn dong ndm moc co khd nang phdn giai
pectin tir nguon co chdt vo cam

Kha nang phan giai pectin tir vo cam sanh dugc xac dinh
dua trén duong kinh vong phéan giai pectin, két qua duoc
trinh bay trong bang 4.
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Bang 4. Kha ning tdng hop enzyme pectinase phan giai pectin vé cam.

Dong nim mée Puwong kinh vong phan gidi  Kha ning phan

phén 1ap pectin' (mm) giai?
b1 18,33° ++
XX2 31,000 T
Vi 10,33¢ T

*Ghi chu: ': Cac gia tri trung binh (3 Ian I3p lai) trong cling mét cot theo sau ¢o
mau ty gibng nhau thé hién sw khac biét khong c6 y nghiia v& mat théng ké & murc
d6 tin cay 95%, cac chir cai khac nhau thé hién sw khac biét co y nghia théng ké.
2 Mtre d6 phan gidi pectin: (+): <15 mm; (++): 15-20 mm; (+++): >20 mm.

Hinh 3. Vong phan giai pectin ctia dong ndm méc XX2.

Tir két qua thong ké & bang 4, c6 thé thay, dong ndm
XX2 thé hién kha ning sinh enzyme pectinase cao nhat, véi
duong kinh vong phan giai dat 31,00 mm (hinh 3). Hai dong
nam P1 va VI c6 kha ning phan giai pectin & mic thap
hon, véi duong kinh vong phan giai lan luot 1a 18,33 va
10,33 mm. Diéu nay cho thay, két qua cta nghién ctru nay
¢6 su tuong dong vai két qua cong bd ciia T.T.D. Phan va
cs (2018) [14] da phan 1ap duge cac dong ndm mde tir vo
¢l qua giau pectin. Két qua ghi nhan chi c6 khoang 8,9%
dong nim méc c6 dudng kinh vong phan giai pectin 16n hon
15 mm, voi kich thudc dao dong tir 19 dén 29,3 mm. Bén
canh d6, két qua thu duoc tir nghién cru ndy cao hon so voi
két qua nghién ctru cia P.L. Reddy va cs (2012) [15] khi
chi chon dugc 1 dong A. ﬂavus trong 44 dong phan lap, co
kha nang phan giai pectin t6i da 1a 15,00 mm. Nhin chung,
dong nim XX2 duoc chon dé dinh danh do c6 kha nang sinh
enzyme pectinase cao nhit, khi nuéi cy trong méi truong
chtra ngudn pectin vo cam.

3.4. Pinh danh dong ném méc cé khd ning sinh phin
gidi pectin cao

Sau khi khdo st trén mdi truong pectin - agar cling nhu
tuyén chon thong qua viéc 1én men dua trén ngudn vo cam
1a ngudn carbon duy nhét, dong ndm XX2 duoc chon dé
dinh danh thong qua cac budc nhu trich ly DNA, phan (rng
PCR va giai trinh tu. Két qua phan ung PCR cho san pham
¢6 chat luong tdt, voi mot bang ré duy nhét trong mdi dong
nam trén gel dién di, & vi tri 600 bp (hinh 4). Didu nay phu
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hop véi cac nghién ctru trude, khi sir dung cap moi ITS1 va
ITS4 dé khuéch dai gen ITS1, 5,8S, ITS2 trén cac dong nam
1a khoang 500-600 bp [7].

600

Hinh 4. Két qua dién di kiém tra DNA ndm méc (M: thang chuén; 1: dong
XX2).

Giai trinh tu gen vung ITS (internal transcribed spacer)
trong pham vi ITS1, 5,8S va ITS2 cho két qua ving ITS cua
dong ndm mébe XX2, vai téng sd nucleotide 14 660. Trinh ty
cua vung nay duoc phan tich va so sanh trén ngan hang gen
NCBI bing céng cu BLASTN. Két qua so sanh duoc thé
hién trong hinh 5.

Max Total Query E  Per Ac

Score Score Cover value  Ident Len ACCeSSON
v

Description
v

Scientiic Name
v

S |«

86 1482 97% 00 91.88% 889 ONB195TI-

5 889 1110 9% 0.

Aspergilus flavus isolate GHP /SRLAAHI2018 inteml transcribed spacer 1, partial sequence; 5.83 ribosoml ... 91.85% 734 MK281652."

80 1019 %% 0.

Aspergillus flavus isolate Asp-7862 internal transcribed spacer 1, partial sequence: 5.8S ribosomal RNA gene, ... Aspergills flavus 91.77% 693 MF152937.1

91.38% 743 FJ6544851

Asperqillus sp. SV/09-11 188 ribosomal RNA gene, artial sequence:; infemal transcribed spacer 1, 5.88 ribos... Asperqilus sp. S... 874 1014 97% 0.

Aspergillus fiavus isolate 2101954 small subunt ribosomal RNA gene, partial sequence; inferal transcribed sp.. Aspergilus flavus 870 1010 97% 00  91.93% 627 MNS37796.

9 %% 0.

91.05% 650 MF152945.1

175 % 0.

Asperglus flvus st Beca 43 sl suburit bosomal RNA gene, paral sequence; nernal anscribed sp 910% 849 KY234260.1

151 9% 0.

Asperqillus fiavus strain Beca_79 small subunit ribosomal RNA gene. parial sequence; intemal franscribed sp. 90.77% 859 KY234275.4

Aspergilus oryzae sirain 8V/09-09 188 ribosomal RNA gene, partal sequence; infera transcribed spacer 1, ... Aspergilusoryzae 845 984 97% 00 91.04% 646 FJ6544834

Aspergilus flavus strain Beca 5 intemal transcribed spacer 1, partial sequence; 5.83 ribosomal RNA gene and.. Aspergilus flavus 839 1137 97% 00  90.62% 816 KY234263.1

Hinh 5. Ty Ié twong ddng cta dong ndm méc XX2 so vé&i cac dong ndm
trén NCBI.

Dura vao hinh 5 ¢6 thé thay, trinh ty ITS cia dong XX2
cb d6 twong dong voi cac loai thudce chi Asperillus, bao
gdm A. tamarii (ON819577.1), A. flavus (MK281652) va A.
oryzae (F1654483) lan luot 1 91,88, 91,85 va 91,04%. Nhu
vay, v6i két qua nay co thé xac dinh dong XX2 thudc chi
Asperillus. Cac enzyme pectinase duoc thu nhan chu yéu tir
loai ndm soi nhu 4. niger, A. oryzae, A. awamori, A. sojae,
Trichoderma viridiae, T. virens, Penicillium griseoroseum
va Phanerochaete chrysosporium da dugc nghién ctru trude
day. Trong d6, A. niger c6 kha ning sinh nhiéu enzyme
pectinase khi nudi cdy trong moi truong thich hop. Ché
phém enzyme tur vi sinh vat nay da dugc Cuc Quan ly Thuc
pham va Dugc pham Hoa Ky chip nhéan. Trong s céc loai
¢6 d6 twong dong voi dong XX2, A. tamarii 14 loi it phd
bién hon. Tuy nhién, nghién ctru san xuét pectinase va tdi
wu hoa diéu kién 1én men tur loai nay da dugc thyc hién
trén co chit vo xoai [16]. Hon nita, M. Shanmugavel va cs
(2018) [17] con nghién ctru st dung A. tamarii trong qua
trinh 1én men rin cac phu phdm néng nghiép dé san xuét
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pectinase va ing dung c¢6 hiéu qua trong viéc chiét xudt sic
t6 sinh hoc hay tao cac ché pham phén hity sinh hoc. Do do,
A. tamarii c6 thé xem 1 loai hitu ich cho céc img dung cong
nghiép, dic biét 1a trong nganh cong nghiép thuc pham boi
d0 an toan cua no.

Mot loai khac phé bién, an toan va twong déng v6i dong
XX2 la A. oryzae. Ching ciling dugc ghi nhan la cé kha
nang san xuét pectinase v6i hiéu suat cao, da duoc nghién
ctru cac didu kién t6i uu cho qué trinh 1én men vo ciia cac
loai cdy c6 mui [18]. Ngoai ra, két qua giai trinh tu cho thy,
dong XX2 ciing c6 thé 1a 4. flavus. Mot s6 nghién ctru gan
day cling cho thy, su c6 mat cua A. flavus v6i kha ning
sinh enzyme pectinase. Cu thé 1a trong nghién ctru ctia J.H.
Doughari va cs (2019) [19] da chon dugc dong A. flavus cé
hoat tinh polygalacturonase cao trong cac dong phan lap va
tdi wu viée san xuat trén vo cam. Tuy nhién, can can nhéc
viée st dung A. flavus trong san xut pectinase dé ing dung
trong nganh céng nghiép thuc pham bai dic tinh sinh doc
t6 aflatoxin ciia no.

Nhin chung, dong Asperillus sp. XX2 c6 tiém niang dé
san xuit enzyme pectinase nhung can tién hanh xac dinh tén
khoa hoc mét cach chinh xac hon, ciing nhu tiép tuc cac thir
nghiém va chimg minh vé d6 an toan cua ching nam nay
trén dong/thuc vat trudc khi st dung trong nganh thuc phém
phuc vu con nguoi.

4. Két luan

Phén lap cac dong nAm méc trén vo cam sanh cho thay su
da dang cua cac loai nam mdc, véi sy hién dién cua 6 dong
nam moc thudc 4 chi bao gdm: Aspergillus, Penicillium,
Mucor va Rhizopus. Tét ca cac dong nim mdc duge phan
1ap déu c6 kha niang phan giai pectin. Trong d6, dong XX2
¢6 kha niang sinh enzyme pectinase cao nhét, théng qua
kha ning phan giai pectin tir ngudn co chét vo cam sanh,
voi duong kinh vong phén giai pectin dat 31,00 mm. Giai
trinh tu va so sanh trén NCBI cho théy, dong XX2 thudc chi
Asperillus, trong d6 cho thiy do tuong dong cao véi loai
A. tamarii, A. flavus hay A. oryzae. Do d6, voi muc dich
tmg dung dong ndm méc Asperillus sp. XX2 dé san xuit
pectinase ding cho thuc phdm can phai ¢6 nhiing nghién
ctru sau hon, dé dinh danh chinh xéac tén loai va danh gia do
an toan ciia chung nim nay.

LO1 CAM ON

Nghién ctru duge hd tro kinh phi thyc hién thong qua dé
tai nghién ctru khoa hoc, theo hgp déng thuc hién nhiém vu
khoa hoc va cong nghé s6 10/HD-SKHCN ngay 18/10/2021
giita S& Khoa hoc va Cong nghé TP Can Tho va Trudng Pai
hoc Céan Tho. Céc tac gia xin chan thanh cam on.
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