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Tém tit. Nghién ctru nay tap trung phan 1ap hai ching nam mdc ASperglllus va Trichoderma cé hoat tinh
enzyme cellulase cao tir mot s6 ngudén nhu dét trong ca phé, qua ca phé mdc va canh than cdy ca phé muyc.

Céc ching nim méc sau khi phan lap s& dugc phéan loai dua vao quan sat dai thé va vi thé. Pong thoi 1a qua
trinh dinh tinh kha nang san sinh cellulase thong qua do duong kinh vong phén giai Carboxymethyl
cellulose (CMC). Trén co s d6 chon dugce chiung ndm mdc c6 kha nang sinh enzyme cellulase hoat tinh
cao. Sau cung la qua trinh thu nhén enzyme cellulase tir chung nam moéc da dugce lya chon bang phuong
phap két tia phan doan v6i mubi amoni sulphate Két qua cho thiy rang, trong tong s0 24 dong nam moc
phan 1ap duoc thi c6 13 dong c6 dic diém gidng Aspergillus va 11 dong c¢é dic diém gidng Trichoderma.

Chung Trichoderma asperellum QT5 cho két qua duong kinh vong phan giai CMC va hoat tinh
Carboxymethyl cellulase assay (CMCase) 1a cao nhat twong tng 19,5 mm va 1,17 U/mL. Sau qu4 trinh tinh
sach so bg va thu nhén dugc enzyme cellulase tir T. asperellum QTS5 voi hoat tinh riéng dat cao nhit 1a
43,92 U/mg va hiéu suét thu hoi dat 70,51%. Két qua cua nghién ctru di gop phan mé ra kha ning g dung
enzyme cellulase tho vao thuc té san xudt dé giam gia thanh san phdm ciing nhu khai thac triét dé ngudn
nam moc ty nhién nay.

Tir khéa: Aspergillus, ca phé, cellulase, nAm médc, phan 1ap, Trichoderma.

1. GIOI THIEU

Ung dung enzyme trong ché bién thuc pham va nhiéu linh virc khac da va dang 1a mot trong nhiing van
dé mang tinh cip thlet va ¢ y nghia thyc tién. Hién nay, cac nude phat trién dang ap dung cic ché pham
enzyme trong san xuat de tao ra nhitng san pham ¢ nang suat va chit luong cao véi gia thanh thap [1]
Viét Nam Ia nu6e giau tiém niang vé ndng san, nhu cau cac loai enzyme phuc vy trong ché bién thyc pham
1a rat 16n. Dic biét, trong cac nganh cong nghiép san xudt cdn hodc cac loai d6 udng. Tuy nhién, & Viét
Nam hoan toan khdng c6 nha may san xuat ché pham enzyme, hang nim nudc ta van phai nhap ngoai mot
khdi lugng 16n nhitng loai enzyme nay [2].

Cellulase tu nhién chi c6 thé thu nhan duge tir vi sinh vat bao gém vi khuén, xa khun, vi nAm. bay la
mot diéu dic biét cua cellulase so voi nhitng enzym khac. Trong d0, vi nAm c6 kha ning tiét ra ngoai moi
truong cac thanh phan hé cellulase rat phong phu, do d6 kha ning phan gidi cellulose ciia ndm soi kha
manh. Dai dién c6 cac loai Trichoderma reesei, T. viridae, Aspergillus niger, Fusarium solani, Penicillium
pinophinum, Sporotrium pulverlentum. Bac bi¢t 1a cac loai nam wa nhiét dugc cht trong nhiéu nhat vi ching
c6 thé tong hop cic enzym bén nhiét, sinh truong va phan giai nhanh cellulose tir ngudn sinh khdi
lignocelulose.

Kha nang sinh tong hop enzyme cellulase cua cac chung vi nam T. viride hay A. niger da dugc ching
minh. Tuy nhién nguén phan lap cac ching nam moc nay thi rit da dang. Cho dén hién nay, céc nghién ciru
trong va ngoai nugc vé enzyme cellulase chu yéu tap trung vao viéc tach dong gen ma hoa cellulase, tinh
sach va nghién ctru dac dlem hoa sinh ciia cellulase, t6i wu nhitng diéu kién nudi cdy thu nhan ché pham
enzyme tir cac loai nAm méc, vi khuin va xa khuén nhung viée khai thac ing dung cellulase tir ngudn tu
nhién gip nhiéu han ché do nang lyc sinh tong hop ciia ching gidng, khong chi dong ngudn enzyme, kho
can thi€p thay ddi tinh chat vé dong hoc enzyme, do bén nhiét 6 va pH, kha nang hoat dong trong nhiing
diéu kién ndng do6 cao chat tdy rira va dung mdi hitu co.

Bén canh do, sy hinh thanh enzyme cellulase phu thuge rat nhiéu vao ban chit ctia ngudn carbon cung
cép trong sudt qua trinh hinh thanh va phat trién ctia mot s6 ndm mée dién hinh nhu aspergillus hay
trichoderma. Mot s ngudn carbon cung cip 1am co chat cam tng di dugc nghién ciru nhu: bot gidy, rom
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lta mi, ba mia, 161 ngd6, CMC, v0 ca phé, than canh cay myc. Cac két qua cho thiy réng CMC hoac vo ca
phé va rom lta 1 nguon carbon tht nhat aé san xuit enzyme cellulase [3, 4]. Do do, rat can c6 nhimg nghién
ctru vé viée tmg dung cellulase c6 ngudn gdc ty nhién ma dic biét 14 tir cac ching ndm mdc phan 1ap ngay
trén co chat thiy phan cua chung (vo qua ca phé).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Ngudn phan lip nim méc
- Dt tai vuon trong ca phé (gidng ca phé robusta).
- Than cay, canh cay ca phé muc (giong ca phé robusta).
-Quacaphér mdc (gidng ca phé robusta).

T4t ca cac mau vat dugc thu thap tai xa PongDrang — huyén KrongBuk — tinh DakLak. Thoi gian lay
méu 7+8 gio sang, thoi diém ldy miu thang 11+12 dwong lich.

Hinh 1. (A) Dit tai vuon trong ca phé; (B) Qua ca phé mdc; (C) Than, canh muc

2.2 Héa chit va méi truwong

Thudc thi 3,5- Dinitrosalicylic acid (DNS), Cetyltrimethylammonium bromide (CTAB), Acid
etylendiaminetetraacetic (EDTA): Trung Qudc

CMC, Ammonium Sulfate: Sigma, Hoa Ky

Hydrochloric acid, Sulfuric acid: Trung Quéc

Agar: Thai Lan _

Maéi truong Potato Dextrose Agar (PDA), Potato Glucose Agar (PGA), Czapek's Agar (CZA): An Do.

2.3 Quy trinh thu nhan va xir Iy nAm méc

D4i v6i mau vi sinh vat (VSV) tir qua ca phé rnoc dung kep vO trung gap vai qua ca phé mdc cho vao tii PE
¢6 van mot chiéu khoa kin miéng ti. Bbi v6i mau g0 muyc: dung dao got mot phan gb co chira nam mbc cho
vao tai PE c¢6 van mot chiéu va khoa kin miéng, Di véi mau dét trong ca phé: ding mudng lay mau dat mat
dén d6 sau 3+5 cm cho vao thi PE ¢6 van mot chiéu va khoa kin miéng tli.
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Tt ca cac mau VSV thu thap duoc van chuyén vé phong thi nghiém trong thoi gian khong qua 24 gid. Cac
mau chira VSV déu duoc bao kin cach ly voi moi truong bén ngoai. Tt ca cac thao tac xir Iy mau déu thuc hién
trong ti cay vo trung Cho mau chira VSV vao 6ng nghiém co nap day (6ng nghiém da tiét trung) sau d6 cho
thém nudc mu01 sinh 1y cho ngap mau, rdi dung may vortex tron déu mau trong 20 phiit. Mau sau khi dugc tron
déu s& duoc ciy sang moi trudng thich hop dé nudi cy va phan lap.

2.4 Phwong phap phén 1ap nim méc

Can 10g mau nguyén liéu c¢6 chira ndm mdc cho vao erlen 250 mL, thém vao d6 90 mL nuéc mudi sinh
ly, lac trén may vortex trong 30  phut. Sau d6 pha loang dung dich bang cach lay 1 mL dung dich cho vao
ong nghiém chira 9 mL nudce cat vo trung, dong nhat miu bang cach lic dng nghiém nhiéu lan Tiép tuc
pha lodng thanh cac ndng d6 1072, 103, 10, 10°°, Dung micropipet hiit 0,1 mL dung dich & cac ndng do 107

2,103, 10, 10 cho dan déu vao dia petri chita moéi truong PDA, nudi ciy o nhiét d6 30+2°C trong thoi
g1an 72 gio [5]. Quan sat trén dia petri néu thdy xuat hién cac khuan lac mau den, nau tham hogc xanh nhat
dén xanh 14 thi tién hanh cdy truyen vao cac dia petri khac dé tao d6 thuan chung. Mdi khuan lac trong dia
petri duoc xem 12 mot dong vi ndm va ghi ky hidu dé Iuu trix va str dung cho céc thi nghiém tiép theo.

2.5 Phuong phap dinh loai dong nim méc

Duya vao khoa phan loai Trichoderma ctia Samuels (2004) va khoa phan loai Asperllius ciia Klich (2002).
Thong qua hai budc co ban 1a dinh loai hinh thai dwa trén dic diém khuén lac theo phuong thirc cay 3 diém
va dinh loai vi thé theo ddc diém bao tir dinh [6, 7].

Dinh loai hinh thai: Cy truyen cac dong nam da phan 1ap sang dia petri chira m6i truong CZA. Céy ba
diém trén mat moi trudng. Moi dong nam dugc ciy sang 3 dia petri, u ¢ nhiét d¢ 30°C. Quan sat va ghi
nhan tat ca 3 dia petri ciia mot dong nam va xac dinh cac dic diém sau ¢ khuén lac sau thot gian nudi cay
7 ngay bao gdbm: Puong kinh trung binh ciia khuén lac; dang mit ciia khuan lac; mau sic cia mat trén va
mit dudi khuén lac.

Dinh loai vi thé theo dic diém bao tir dinh: Quan sat sgi nam: ¢o hay khong vach ngan, mau sdc, nhan
hodc c6 gai. BO may mang bao tir tran: hinh dang, kich thudc, mau sdc, bé mat co gai hay nhan cua té bao
gbc, gia bao tir dinh, tii, cudng thé binh, thé binh. Bao tir dinh: hinh dang, kich thudc, mau sic, mét nhin
hay c6 gai, kiéu phat sinh bao tir, dang tap hop ctia bao tir tran (chudi song song, chudi phan ly, khéi cau,
tia tda tron).

2.6 Phwong phép dinh danh nAim méc

Céc dong nAm mdc da phan 1ap dugc gul mau dinh danh tai cong ty Nam Khoa. Phuo‘ng phép dinh danh
dd dung: Pinh danh bang phuong phap giai trinh tu ving gen ITS (18s). Cip mdi duoc st dung 1a ITS1
(5’>-TCCGTAGGTGAACCTGCGG-3’) va ITS4 (5’-TCCTCCGCTTATTGATATGC-3’) va ty 1¢ tuong
dong dat > 99%.

2.7 Phwong phap dinh tinh kha nang sinh cellulase

Hoat tinh cellulase duoc xac dinh twong ddi theo phuong phép khuéch tan enzyme trén dia thach. Dia
thach chira co chdt CMC 0,5% (w/v) trong dém acetate 100 mM pH 5, day khoang 0,5 cm dugc duc 15 véi
duong kinh 0,5 cm. 50 pL dich enzyme duoc bd sung vao 13 rdi o 12 gior & 4°C cho enzyme khuéch tan déu
xung quanh. Sau khi t tiép 12, 24 va 48 gio & 37°C, mau duge nhudm bang dung dich lugol 1% (w/v) va
do duong kinh vong phan giai co chat. Hoat tinh tuong ddi ctia enzyme ty 1¢ thuan véi duong kinh vong
phan giai co chat [8].

Hoat tinh = D - d (v6i D 1a dudng kinh vong ngoai va d 1a dudng kinh 15).

2.8 Phwong phép nudi ciy thu sinh khdi enzyme cellulase

Nam mdc sau khi nudi trén moi truong 1én men bé mat duoc bé sung 75 mL Natriacetate 0,1 M, pH 5,0
vao binh nudi cdy. Lac 200 vong/phut/1gio. Hat 2 mL dich nudi cay cho vao ong eppendorf, ly tam 10.000
vong/phut/10 phut. Sau d6 thu lay 1,5 mL enzyme thd bao quan trong ngan dong.

2.9 Phwong phap thu nhian cellulase

Két tiia bang mudi trung tinh: Dich enzyme (15 mL) sau khi ly tdm & 10.000 rpm trong 10 phut dugc
tua v6i 35+95% ammonium sulfate bao hoa va dé ¢ 4°C qua dém. Sau khi ly tdm 12.500 vong/phut, ¢ 4°C.
Tua dugc hoa véi dém acetate 100 mM pH 4,8 va tham tich loai muoi. Panh gia hi¢u qua thu hoi enzym.
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Thu ché phim, bao quéan ¢ 4°C va -20°C, dinh ki thoi gian mAu duoc 14y di x4c dinh hoat 6. Mu déi chimg
la mau enzyme thong khong qua ket tua.

2.10 Phwong phap xac dinh hoat tinh CMCase

Duya trén sy thity phan CMC bang dich cellulase sau d6 bat hoat enzyme va tao phan ing mau bang DNS.
Luong glucose tao ra duoc xac dinh bang phuong phap do d6 hap thu & budc song 540 nm [9].

Cho vao 1 éng nghiém (25 mL) gdm céc chat sau: 0,5 mL dung dich CMC 2% (pha trong dém Na-citrate
0,05 M, pH 4,8). Sau d6 hut 0,5 mL dich enzyme can xac dinh cho vao éng nghiém roi nang nhiét 6ng nghiém
Ién 50°C trong thoi gian 30 phut. Tiép theo cho thém vao dng nghiém 3 mL dung dich DNS, lic déu roi tién
hanh dun s6i 6ng nghiém trong bé cach thity chinh xac trong 5 phiit. Lam lanh 6ng nghiém bang nudc da. Cudi
cung thém 20 mL nude cat va tién hanh do mat do quang & budc séng 540 nm.

Ong blank: Lam twong tw nhu éng thir nhung thay vao d6 1a cho enzyme di bi bat hoat trudc do.

Nhu vay d6 hap thu A ctia mau thir = d6 hap thu ciia 6ng thir - 46 hap thu dng blank.

Cong thuc tinh:

CMC=0,185/(Nong d6 enzyme pha lodng tuong timg vai thiy phén tao ra duge 0,5 mg glucose ) (U/mL)

Mot don vi hoat d¢ enzyme CMCase dugc dinh nghia 1a lugng enzyme c6 kha nang xtc tac chuyén hoa
CMC tao thanh 0,5 mg duong khir (hodc duong glucose).

2.11 Cong thirc tinh toan, danh gia hiéu qua tinh sach so b cellulase

Hiéu suat thu héi CMCase, Y(%) = A1 V1 X 100 [10]

Ao, Ai: hoat tinh CMCase c6 trong 1 mau tho va mau sau tinh sach (U/mL)
Vo, V1: thé tich enzyme c6 trong mau thé va mau sau tinh sach (mL)

[10]
Cprotein

A: hoat tinh CMCase c6 trong mau tuong ung (U/mL);
Corotein: nong do protein trong mau tuong ung (mg/mL)
2.12 So @ bo tri thi nghiém tong quat

Hoat tinh riéng S (U/mg protein) =
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Dit, qué ca phé, than canh muc

v

Cit nho
Thém nudc mubi sinh 1y
Vortex

Cay sang dia petri
U ¢ 30°C, 72 gio

Lam thuan khuan lac

v

Céy cham 3 diém trén moi trudng CZ

v

U ¢ 25°C, 7 ngay

Pinh loai chiing nim moc dya trén quan sat dai thé va vi thé

Tao huyén phii bao tir nAm
D6 vio 15 giira thach agar-CMC
Ug 3o°¢c, 48 gioy
Po duong kinh vong phan giai CMC
Chon dong nAm maoc c6 kha ning sinh enzyme cellulase hoat tinh cao

DPinh danh ching nain mdc phén 1ap dugc

Nubi cdy hoat hoa ndim mdc

v

Nudi cay nam moc thu enzyme
Tinh sach so bd enzyme cellulase

Thu nhén enzyme cellulase thé
Hinh 2. So d6 b6 tri thi nghiém téng quat
2.13 Phwrong phap thu thap va phén tich s6 li¢u

Céc thi nghiém duoc b tri ngau nhién, lip lai ba lan, v6i mot hay hai nhan td thay doi. Str dung phuong
phap phan tich phuong sai (ANOVA) theo kiém dinh LSD dé két luan sy sai khic giita trung binh cac
nghiém thirc. S6 liéu duoc thu thip va xir 1y théng ké bang phan mém Statgraphics Centurion 15.2 va phan
mém Excel dung dé tinh toan trung binh va d6 1éch chuin cua cac phép do. Két qua cia thi nghiém trude
dugc chon 1am thong s ¢ dinh cho cac thi nghiém sau.

3. KET QUA VA THAO LUAN

3.1. Két qua phan lap mot s6 dong nim mdc cé dic tinh hinh thai giong nhém nam Aspergillus va
Trichoderma

Cac mau nguyén liéu co chira VSV can phan l4p sau khi “vortex v&i nudce mubi sinh 1y s& dugc ciy sang
dia petri véi moi truong nudi cdy PGA ¢ 30°C. Viée nudi ciy va tach rong, thu nhan cac dong ndm mdc da

80



Tac gia: Do Viét Phirong

phat trién trén moi truong PDA ¢o bd sung co chit cam ung la 1% CMC duoc thyc hién dya theo mo ta
cua Klich (2002) va Samuels (2004). Két qua quan sat hinh thai cho thay c6 mét sb khuén lac mau tréng
phat trién nhanh sau 24 gi6 u. Néu theo ddi thém sau 48 gio va 72 gi¢ thi nhén thdy chiing chuyen sang
mau ndu rdi nau den hodc den. Pong thoi cling quan sat thay c6 mot s6 khuan lac trong 24 gid du cia qua
trinh 0 thi ¢6 mau tring va sau 48 gio thi c6 mau xanh luc rdi dén 72 gid thi ¢6 mau xanh dam. Khuan lac
c¢6 dang tron dén gan tron, thinh thoang co ranh, cao thip khac nhau, mit sau thuong mau tring dén vang
va khong co sdc tO hoa tan. Bén canh do, duong kinh khuén lac cta cac dong ndm méc cling duoc do dac.
Da sb duong kinh khuan lac sau 5 ngay nudi cay dao dong tir 65+78 pm. Diéu nay ciing phi hop véi mo ta
ddc tinh hinh thai ctia mot sb dong nam thudc nhém ndm Aspergillus va Trichoderma cuiia Klich va Samuels
[6. 7].

Trong nghién ctru phén 18p va nhan dién dong A. niger c6 kha nang sinh tong hop protopectinase, Xia
etal. (2009) cling da xac nhén sy phat trién ciia dong ndm mdc A. niger trén moi truong PDA thé hién o sy
hinh thanh khuén lac mau tréng trong 12+24 gid ngay sau khi @ Sau d6 phat trién nhanh chéng theo dang
toa tron & 4872 gid tiiy thude dic diém timg dong [11]. Theo nghién ciru gan day cua Gupta et al. (2012),
su phat trién ciia nAm mdc A. niger bt ddu véi sy hinh thanh chdm mau kem trén bé mit moi trudng tir
ngay thir hai sau khi 0 trén méi trudng PDA ¢ 30°C, sau d6 ting truéng theo dang xoan dc tron trén bé mit
mot cach nhanh chong trong vong 6 gio. Khi kich thude khuén lac khoang 2,5+3 c¢m, c6 sy hinh thanh mot
d6m gidng nhu bot den trén bé mit moi trudng va chuyén sang mau den hoan toan sau 72 gid nubi ciy [12].

Bangl: S6 dong nam méc duoc phan lap tir mot s6 nguon

TT  Nguon phan lap S6 dong nAm Ky hiéu mau S6 dong nAm Ky hi¢u mau
Aspergillus Trichoderma

1 Dit trong 2 DAL, DA2 2 DT1, DT2

2 Qua ca phé 6 QA1+QA6 5 QT1+QT5

3 Canh 14 muc 5 CA1+CA5 4 CT1+CT4
Tong sb 13 11

Sau khi u 72 gio, tién hanh lya chon nhitng khuén lac riéng r€ ¢ mau nau den va mau xanh dam, dem
ciy chuyén nhiéu lan trén moi truong PDA dé loai bo tap nhiém va két qua thu dugc 24 dong tir ba ngudn
phan lap. Nhitng dong nay dugc ky hiéu theo nhu Bang 1. Cac mau phan 1ap nay mit trén déu c6 mau den
va xanh dam, mat dudi c6 mau vang chanh hodc tréng.

Hinh 3. Khuan lac cua Aspergillus phan lap dugc tir canh 1a muc, qua ca phé va tir dat trong (Cac hinh tuong Gng tir
trai sang phai)

Hinh 4. Khuan lac cta Trichoderma phan 1ap duoc tir canh 14 myc, qua ca phé va tir dét trong (Céac hinh tuong tmg
tur trai sang phai)
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Thong qua quan sat so b cac dac diém vé dai thé va vi thé c6 thé khéng dinh, trong 24 dong khao sat
c6 13 dong c6 dac diém glong Aspergillus va 11 dong c6 dac diém gidng Trichoderma. Vi myc tiéu cua
nghién ctru 13 can sang loc dé chonra mot trong s6 24 dong trén c6 kha nang sinh tong hop enzyme cellulase
¢6 hoat tinh cao nhit. Vay nén budc tiép theo ciia qua trinh phan 1ap 1a Iya chon nhanh cac dong ndm c6
kha nang phan giai cellulose da phan lap dugc thong qua viéc dinh tinh kha nang phan giai CMC va xéc
dinh hoat tinh CMCase.

3.2 Kha niing sinh tong hop enzyme cellulase ciia cac chiing nAm méc phan lap duge

Tét ca 24 dong nam mbc da Iya chon duoc nudi cy trén moi trudng agar-CMC dé dinh tinh kha nang
sinh téng hop cellulase va kha nang phan giai cellulose cua ching. Viéc khao sat kha nang sinh tong hop
cellulase ctia cic dong ndm méc vira phén lap 1a budc dau tién cho viéc tuyén chon dong ndm thich hop
cho viéc thu nhan enzyme cellulase hoat tinh cao. Dua trén duong kinh vong phén gidi CMC va hoat tinh
CMCase sau 48 gio i & 30°C, phan nhom ndm mdc c6 tinh dic hiéu véi cellulase khac nhau, két qua dugc
tong hop & Bang 2.

Bang 2: Phan nhém nam méc ¢ tinh dic hiéu véi enzyme cellulase

Puong kinh vong phan gidi CMC (mm)

TT ~ Dong nam 24 gid 36 gio 438 giv
1 DAL 4,30,1K 7,820,4M 10,6£0,6'
2 DA2 4,920,2¢f 8,8+0,8%" 11,9402
3 QA1 6,840,1° 12,30,4° 16,7+0,3¢%
4 QA2 6,00,1° 9,1+0,19 12,8+0,3
5 QA3 7,9+0,28 13,9+0,9° 18,3+0,4
6 QA4 5,1+0,1° 7,420 41 11,8+0,2K
7 QA5 6,840,1° 11,940,7°¢ 16,30,4°f
8 QA6 4,10,1¢ 6,920,4i 10,520,1'
9 CAl 6,720,1° 12,4+0,5b 17,740,4°
10  CA2 6,420,1¢ 10,70,4¢" 15,6+0,19
11 CA3 3,920,1' 6,30,4K 9,30,3"
12 CA4 4,120,1% 6,0+0,5) 10,2+0,3'
13 CA5 4,5+0,19" 6,2+0,3 9,5+0,3"
14 DTl 4,5+0,1" 7,540,4i 10,3+0,3'
15  DT2 3,10,3" 5,5+0,6' 11,3+0,3
16 QT1 5,840,2° 10,420,6' 13,3+0,4M
17 QT2 4,6+0,19" 8,320, 7%h 11,7+0,2K
18 QT3 5,8+0,2¢ 9,2+0,3¢ 13,5+0,4"
19 QT4 6,420,2¢ 11,620,3%¢ 16,1#0,119
20  QT5 6,420,2¢ 14,2+0,3% 19,8+0,3?
21 CT1 6,320,2¢ 11,140, 1%f 15,7+0,29
22 CT2 7,1#0,3b 9,2+0,39 16,8+0,1%
23 CT3 4,840,219 8,420,49" 12,140,1)
24 CT4 6,320,2¢ 12,4+0,7b 17,1+0,3

Cic gid tri ciing mot cot ¢6 ky tw in thuong khac nhau thé hién su khéc biét c6 y nghia thong ké ¢ p<0,05

Két qua tong hop ¢ Bang 2 cho thdy, tat ca 24 dong nam méc phén 1ap duge déu c6 kha nang sinh téng
hop enzyme cellulase. Trong s6 d6, nhém ndm mébc phan 1ap duoc tir qua va canh cdy muc thé hién hoat
tinh cellulase cao hon 14 tir d4t. Riéng 11 dong phan lap dugc tir qua thi di c6 5 dong cho hoat tinh cao
(QA1,QA3, QAS, QT4, QTS). V6i 9 dong phan lap dugc tir canh 14 thi ¢6 3 dong thé hién hoat tinh cellulase
cao (CA1, CT2, CT4). Con lai 4 dong phan 1ap dugc tir dat nhung khong c6 dong nao thé hién hoat tinh
cellulase cao (D < 12 mm). Diéu ndy gop phan khang dinh tic dong ctia ngudn phan 1ap dén kha ning sinh
téng hop mét loai enzyme dac hiéu, cu thé & day la cellulase. Piéu nay co 1& chiu su chi phéi cua thanh
phan co chat cellulose dic hiéu cho hoat dong cua cellulase. Cellulose c6 trong qua ca phé chiém khoang

25% va trong than cay chiém 45% [13]. Pay chinh 12 ngudn carbon rat phong phii cho sur c6 mit clia cac
dong ndm méc nay.

C6 thé nhan thiy hoat lvc CMCase tir cac dong nidm nay 1a khac nhau mat di dwoc phan lap tir cing
mdt ngudn va & ciing didu kién nudi cdy. Két qua nghién ciru vé sinh hoc phén tir ciia Parenicova (2000) da
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ghi nhan su khac nhau vé gene hinh thanh enzyme ctia mi dong ndm méc, duoc tao thanh thong qua qué
trinh phién mi va dich ma va chiu sy chi phdi ciia ngudn carbohydrate sir dung. Do d6, d6i v6i qué trinh
chon lgc tu nhién, cac dong ndm méc duoc phén 1ap tir vi tri phu hop, phat trién trong diéu kién moi truong
thich tmg c6 kha nang sinh tong hop céc enzyme déc hiéu khac nhau [14]. Tuy nhién viéc lya chon dong
nam mdc nao cho céc thi nghiém tiép theo can dugc xdc dinh dya trén ket qua thong ké sy khac biét vong
phan giai CMC va hoat tinh enzyme. Tién hanh tuyén chon céc dong nam méc c6 kha nang sinh tong hop
cellulase hoat tinh cao (c6 10 dong c6 D > 15 mm) nudi cdy trén mdi truong 16ng co ban co bd sung 1%
CMC. Sau thoi gian nudi cdy (6 ngay) tién hanh thu dich enzyme tho dem di xac dinh hoat tinh CMCase.

Bang 3: Puong kinh vong phan giai va hoat tinh CMCase tir cac dong nim méc

TT  Dongnidm Puong kinh vong phéan giai (mm) Hoat tinh CMCase (U/mL)
1 CA2 15,640,122 0,72+0,03?
2 CT1 15,740,212 0,78+0,01%
3 QT4 16,1+0,27% 0,79+0,05%
4 QA5 16,3+0,19 0,89+0,05
5 QA1 16,7+0,20¢ 0,81+0,03
6 CT2 16,8+0,22¢ 0,82+0,03%
7 CT4 17,1+0,32¢% 0,96+0,04¢
8 CAl 17,740,26° 0,95+0,06¢
9 QA3 18,3+0,31" 1,06+0,01¢

10 QTS5 19,540,379 1,17+0,01

11 W OO0 10 R
|

|1 |

N |

NIl

0AL it QTS5

Hinh 5. Budng kinh vong phan giai CMC cua cac chiung nim méc
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Theo két qua Bang 3, c6 5 dong ndm mdc c6 kha ning sinh enzyme cellulase hoat tinh cao duoc tuyén
chon bao gdbm: QA3 (phan 1ap tir qua), CA1 (phan lap tir canh 14), QT3 (phan lap tir qua), CT2 (phan lap tir
canh 14) va CT4 (phén 1dp tir canh 13).

3.3 Pinh danh nim dong nim mdc phén lap dwoc

Néam dong nam QA3, CAL, QT5, CT2, CT4 c6 kha nang sinh téng hop cellulase hoat tinh cao duoc lua
chon dé dinh danh bang phuong phép giai trinh ty ving 18S — rDNA va 28S — rDNA bang cap mdi dic
chung ITS1 (5’-TCCGTAGGTGAACCTGCGG-3’) va ITS4 (5’-TCCTCCGCTTATTGATATGC-3’).
(miu duoc giri dén Cong ty Nam Khoa dé dinh danh). Két qua cho 6 Bang 4.

San pham PCR cua nim dong nim trén dugc st dung dé giai trinh ty DNA va str dung phan mém Blast
N, so sanh véi trinh tw DNA ctia cac dong ndm mdc c¢é trong ngan hang dit liéu NCBI.

Bang 4: Két qua dinh danh cac chung nam mdc phan lap duoc

TT Dong nim Két qua dinh danh Phwong phép dinh danh

1 CT12 Trichoderma longibrachiatum Giai trinh tr gen vung ITS va tra ciru trén BLAST
SEARCH

2 QT5 Trichoderma asperellum Giai trinh tr gen ving ITS va tra cru trén BLAST
SEARCH

3 CT4 Trichoderma longibrachiatum Giai trinh tr gen vung ITS va tra ciru trén BLAST
SEARCH

4 QA3 Aspergillus niger Giai trinh tir gen vung ITS va tra cru trén BLAST
SEARCH

5 CAl Aspergillus fumigatus Giai trinh tir gen ving ITS va tra ctu trén BLAST
SEARCH

i Két qua cho thdy, cac dong ndm nay c6 ty 1¢ tuong dong di truyén vi ndim mdc Aspergillus va Trichoderma, cu

the:

Dong CT2 c6 ty 1¢ dong hinh voi Trichoderma longibrachiatum 1a 99% (677/679)

Dong QTS5 ¢6 ty 1é ddng hinh vé6i Trichoderma asperellum la 99% (849/851)

Dong CT4 c6 ty 1é dong hinh véi Trichoderma longibrachiatum 1a 99% (849/851)

Dong QA3 c6 ty 18 dong hinh véi Aspergillus niger 1a 99% (882/885)

Dong CA1 c6 ty 1& dong hinh voi Aspergillus fumigatus 12 100% (858/858)

Dua trén két qua xac dinh dudng kinh vong phan giai va hoat tinh CMCase ciing nhu két hop két qua
dinh danh thi ching ndm Trichoderma asperellum (QT5) duoc phan 1ap tir qua ca phé dugc chon lya dé
t6i wu moi truong nudi cdy sinh tong hop enzyme cellulase.

3.4 Thu nhan enzyme cellulase tir T. asperellum QTS5 biang mudi amoni sulphate

Chung Trichoderma asperellum QT5 dugc 1én men trong mi truong t6i wu. Sau thoi gian 1én men canh
truong dugc ly tim 10000 vong/phut trong 10 phat thu dich enzyme thé va dang mubi ammonium sulphate
dé két tua phan doan. Dich sau khi tham tich dé loai mudi duoc dem di xac dinh hoat tinh cellulase va ham
lugng protein. Dya vao s6 liéu Bang 5 c6 thé thay, sy thay d6i nong d6 dung dich (NH4);SO4 ¢6 anh hudng
dén lugng protein két tua, hoat tinh, hiéu suét thu hoi va do tinh sach.

S lidu Bang 5, c6 thé thy su thay dbi nong do (NH4),SO4 trong dung dich cellulase thd c6 anh hudng
dén lugng protein két tha, hoat tinh, hiéu suét thu hdi va do tinh sach cta enzyme. O céc phéan doan mubi
ammonium sulfate cang cao thi luong protein két tiia cang nhiéu. Didu nay dwoc giai thich 14 do cac ion
ctia phan tir (NH),SO4 lién két v6i cac phan tir nude 1am cho protein mat 16p 4o nude, lién két lai voi nhau
va hinh thanh két taa [15].

Tuy nhién, ham lugng protein hoa tan tré lai sau khi két tiia cang thap khi nong do tic nhan két tia ting.
Ham lugng protein hoa tan sau két tiia cho biét hiéu qué thu hdi ciia tat ca cac enzyme va protein trong hon
hop enzyme thd. Trong khi d6, hoat tinh cellulase, hoat tinh riéng va hiéu sut thu hoi ciing c6 ¥ nghia quan
trong hon trong viéc danh gia hiéu qua gitra cac phuong phap ap dung. Két qua thi nghiém cho thay, hoat
tinh cellulase cling nhu hoat tinh riéng khong quan h¢ tuyén tinh v6i ham lugng protein hoa tan sau két tua.
Diéu nay 14 do mdi loai enzyme c6 muc do ion hoa, hydrate hoa va ai lyc voi nude khac nhau [16].
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Bang 5: Hiéu qua tinh sach cellulase tir Trichoderma asperellum bang phuong phap két tua vai (NH4)2S04

(NH4)2S0;4 /cellulase thd Protein (mg/mL)  Hoat tinh (U/mL) Hoat tinh riéng Hiéu sqét thu
(W) (U/mg) hdi (%)
Dbi ching 0,96+0,01° 13,6+0,31¢ 14,16+0,42

F35 + 45% 0,314+0,008¢ 7,28+0,11% 23,16+0,52° 33,95+0,41°
F45 + 55% 0,306+0,006° 8,01+0,33¢ 26.18+0,33" 37,65+0,6°
F55 + 65% 0,28+0,003? 9,57+0,32¢ 34,12+0,38° 54,7+0,86°
F65 + 75% 0,316+0,004°¢ 13,9+0,55°¢ 43,92+0,28¢ 70,51+0,55%
F75 + 85% 0,283+0,0042 6,79+0,12° 24,05+0,56° 36,82+0,34%
F85 + 95% 0,322+0,006¢ 4,61+0,1° 14,33+0,3? 21,8+0,43f

Cdc gia tri cung mot cot co ky tw in thuong khac nhau thé hién sw khac biét co y nghia thong ké ¢ p<0,05

Do vay, dbi voi mau két tia & phan doan F35+45% (NH4),SO4, hoat tinh cellulase ciing nhu d¢ tinh
sach kha thép mac du ham lugng protein cao nhéat. Nguoc lai, mau két tia & phan doan F65+75% (NH4)2SO4
cho hiéu qua tinh sach tot nhét (hoat tinh riéng va hiéu suat thu hdi cao). Khi ndng d6 (NH,):SO, duoc sir
dung & cac phan doan cao hon F65+75% thi hiéu qua tinh sach giam dan, phu hop voi két qua vé ham lugng
protein thu hoi. Didu nay cho thay, viéc sir dung nong do (NH4)2SO4 qué cao ciing 1am bién tinh khong
thuan nghich cellulase.

Theo nghién ctru cua Jaffar et al. (1993), ndéng d6 mudi bio hoa duoc st dung cho qua trinh két tua
enzyme tuy thudc vao loai enzyme, nguon gdc thu nhan enzyme va thuong tir 60 dén 80% [16]. Arotupin
et al. (2008) cing tim thiy hiéu qua cua viéc tmg dung (NH4)2SO4 trong két tia PME tho tir A. repens, tuy
nhién hiéu suét thu hdi cua tién trinh nay ciing chi dat 56,82% va d6 tinh sach tang 2,5 lan [17].

Trong diéu kién khao sat, phan doan sir dung thich hgp nhat ciia (NH4)>SO4 cho qua trinh két tua
cellulase 1a F65+75%, khi d6 hoat tinh riéng cia cellulase dat 43,92 U/mg protein va hiéu suat thu hoi Ia
70,51%.

4. KET LUAN

Tir cac ngudn dat trong ca phé, canh than muc, qua ca phé moc da phan 1ap dugc 13 dong nim thuge
chi Aspergillus va 11 dong thudc chi Trichoderma. Tir 24 dong ndm trén, di tuyén chon ra 01 ching nam
c¢6 kha nang san sinh ra enzyme cellulase cao nhét d6 1a Trichoderma asperellum QT5. Sir dung (NH4)2SO4
& phan doan F65+75% dé két tia va thu nhan enzyme cellulase, khi d6 hoat tinh riéng tang tir 14,16 U/mg
1én 43,92 U/mg.
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CELLULASE ENZYME RECOVERY FROM MOLD STRAINS ISOLATED FROM
COFFEE SOURCES IN VIETNAM

DO VIET PHUONG
Institute of Biotechnology and Food technology, Industrial University of Ho Chi Minh City
dovietphuong@iuh.edu.vn

Abstract. This study focused on isolating two strains of mold, Aspergillus and Trichoderma, with high
cellulase enzyme activity from several sources such as coffee soil, moldy coffee berries, and rotting coffee
stems. The isolated mold strains were classified based on macroscopic and microscopic observations.
Simultaneously, a qualitative process of cellulase production capability was carried out by measuring the
diameter of the Carboxymethyl cellulose (CMC) resolution zone. Based on these results, a mold strain with
the ability to produce highly active cellulase enzyme was selected. Finally, the cellulase enzyme was
obtained from the selected mold strain by fractional precipitation with ammonium sulfate salt. The results
showed that out of a total of 24 mold strains, 13 strains were same Aspergillus characteristics, and 11 strains
were same Trichoderma characteristics. The strain Trichoderma asperellum QT5 showed the highest CMC
resolution zone diameter and Carboxymethyl cellulase assay (CMCase) activity 19.5 mm and 1.17 U/mL,
respectively. After the preliminary purification process, the cellulase enzyme was obtained from T.
asperellum QT5 with the highest specific activity of 43.92 U/mg, and the recovery efficiency reached
70.51%. The results of the study have contributed to opening up the possibility of applying crude cellulase
enzyme in production to reduce product costs as well as fully exploiting this natural source of mold.
Keywords: Aspergillus, coffee, cellulase, isolation, mold, Trichoderma.
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