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ANH HUONG CUA MOT SO YEU TO LEN
HOAT PO CELLULASE NGOAI BAO CUA CHUNG
NAM MOC Aspergillus niger T2 VA BUOC PAU
UNG DUNG TRONG CHE BIEN TIEU SO

Nguyén Hién Trang'*, Lé Thanh Long!, Trwong Thi Bich Phuong?

ITruong Dai hoc Nong Lam, Dai hoc Hué
?Truong Dai hoc Khoa hoc, Dai hoc Hué

Tom tit. Nghién cttu nay nh&m xac dinh anh huéng ctia mét sd yéu t6 (nhiét 4o, pH ban dau,
thoi gian nudi cdy, nong d6 CMC, nong d6 NaNO:s) dén kha nang sinh tong hop cellulose ctia
ching ndm moc A. niger T2 va ting dung trong qua trinh ché& bién tiéu so. Két qua cho thay,
diéu kién thich hgp d€ chung ndm A. niger T2 sinh tong hop cellulase cao nhét la & nhiét d
30°C, pH ban dau la 4,5, ndong d6 co chat CMC:1,5% va noéng dd NaNOs: 0,3% sau 144 gio
nudi cdy voi cac gia tri hoat dd enzyme thu duoc lan lwot 1a 328,649 IU/ml; 459,323 Ul/ml;
466,447 Ul/ml; 466,762 Ul/ml va 287,594 Ul/ml. Sinh kh&i ndm mdoc A. niger T2 dwoc  véi tiéu
nguyén liéu co tac dung dang ké dén kha ndng bdc vé trong san xuét tiéu so. Hiéu suét boc
vo tiéu ctia chung nam A. niger T2 cao nhat dat 99,977% sau 4 ngay xtt ly v6i ham luong chiing
bé sung 1a 4%.

Tt khoéa: Aspergillus niger, boc vé tiéu, cellulase, enzyme, tiéu so

1  DPatvan dé

Hién nay, cellulase 1a mot trong nhitng enzyme duoc tng dung rong rai trong nhiéu linh
viee khdc nhau nhu nong nghiép, cong nghiép thuc pham, cong nghé sinh hoc, duwgc pham, bao
vé mdi truong, ... Cellulase c6 thé duoc thu nhan tir nhiéu ngudn khac nhau nhw dong vat, thuc
vat hay vi sinh vat, trong dé vi sinh vat la nguén mang lai nhiéu gid tri. Viéc tan dung phé'liéu
cong nong nghiép lam ngudn cacbon dé san xuat cellulase boi cac chung ndm mdc nhu A. niger,
A. oryzae, Trichoderma reesei, Trichoderma koningii, Penicilium pinophilentu,... rat dwoc quan tam ¢
nhiéu nudce trén thé gidi. Trong d6, ndm mdc A. niger dwgc xem 1a an toan khi ting dung trong
thuc pham do khong chita ddc t6 aflatoxin va co tiém nang 16n trong san xudt enzyme cellulase
(Acharya et al., 2008; Omojasola el al., 2008).

Viét Nam la mét nude ndng nghiép, cac loai ndng san kha da dang, trong dé ho tiéu la mot

trong nhitng mat hang nong san xuat khau chu luc, da mang lai gia tri kinh t& cao. San pham tiéu
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trang 1a mat hang c6 gia khé cao, thuong gap 1,5 - 2 1an tiéu den nén viéc ché bién tiéu trang da va
dang phat trién nhanh chéng. D& san xuat tiéu trang, nguoi ta c6 thé dling phuong phap thti cong
hay phuwong phép vi sinh vat. Phuong phép thu cong ¢6 nhuoc diém la thoi gian ngdm qué dai nén
lam giam chat luwong hat tiéu, trong khi d6 viéc sit dung enzym phan giai cellulose khong nhiing
lam ting chat luong va gia tri hat tiéu ma quy trinh ché biéh twong d6i don gian va rat ngan duogc
thoi gian ché bién (Nguyén DPtec Luong et al., 2003; Ton Nt Tudn Nam, 2008). Day dang la bién
phap duoc nganh ho tiéu Viét Nam hudng dén dé€ phat trién hiéu qua va bén viing. Tuy nhién,
nhitng enzyme va ché pham vi sinh vt ¢6 lién quan st dung trong nganh cong néng nghiép ¢ Viét
Nam hién nay chu yéu duoc nhap khau tir nudc ngoai véi gid thanh cao. Vi thé, viéc nghién ctru va
san xuat ra cac ché phdm sinh hoc c6 nguodn goc ty nhién la mot yéu cau cap thiét.

Dé& g6p phan nghién ctru da dang thém cac ché pham vi sinh vat va nang cao hiéu qua tng
dung ctia cellulase sinh tong hop tir chung A. niger T2 vao qua trinh ché bién tiéu so, ching toi
nghién ctu cac diéu kién t6i vu dén kha nang sinh tong hop cellulase ngoai bao ctia chung nam

moc A. niger T2 va bude dau ing dung trong ché'bién tiéu so.

2 Dai tuwgng va phwong phip nghién ciru

2.1 Déoi tugng nghién ctu
- Chung ndm mdc A. niger T2 dugc cung cdp bdi phong thi nghiém vi sinh, Khoa Co khi —
Cong nghé, Trueong dai hoc Nong Lam, Dai hoc Hué.

- Tiéu hat duoc thu hoach vao thang 7 nam 2012 tai lang Clia, xa Cam Nghia, huyén Cam
L9, tinh Quang Tri.

2.2 Phwong phap nghién ctitu

Khdo sat anh hudng cua thoi gian nudi cdy dén kha ning sinh tong hop cellulase ctia chiung
nim A. niger T2

A. niger T2 dugc nudi cdy ldc trén mdi truong Czapeck 1ong véi toc dd 180 vong/pht trong
moi truong c6 pH = 6,5 ¢ nhiét d 29 + 1°C, thoi gian khao sat la 168 gio dé khao sat kha nang
sinh tong hop cellulase. Tai cac thoi diém nuodi cay 12 gio, 24 gio, 36 gio, 48 gio, 60 gio, 72 gio, 84
gi0,... va 168 gio (cach nhau 12 gio), tién hanh thu dich enzyme th6é dé€ do hoat d6 cellulase va
xac dinh s bién thién cuia hoat dé.
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Khao sat anh huéng ctia nhiét do nudi cdy dén kha ning sinh téng hop cellulase tir chiing ndim
A. niger T2

Chuén bi mdi truong Czapeck sinh tdng hop cellulase d€ nudi cdy chung A. niger T2. Tién
hanh nudi cay lac theo thoi gian t&i wu xac dinh & trén véi toc dd 180 vong/phtt trong moi treong
co pH = 6,5 & cac nhiét d6 24, 26, 28, 30, 32, 34 va 36°C. Tai modi nhiét dd nghién cttu thu 1ay dich

enzyme tho d€ xac dinh hoat do cellulose.

Khéo sat anh hwéng caa pH méi treong nubdi cdy dén kha ning sinh téng hop cellulase ctia
ching nim A. niger T2

Chung A. niger T2 duoc nudi cay lac véi tdc do 180 vong/phit trong mdi treong Czapeck c6
pH thay d6i twong ting 1a 3,5; 4; 4,5; 5; 5,5; 6 va 6,5 & nhiét d6 toi wu va thoi gian nudi cay thich hop
d3 xé4c dinh 6 trén. Tai mdi gia tri pH thu 1ay dich enzyme tho d€ xac dinh hoat tinh cellulase.

Khéo sat &nh hwéng ctia nguén cacbon va nitrogen nudi cdy dén kha ning sinh téng hop
cellulase tir chung ndm A. niger T2

Chung A. niger T2 dwgc nudi cay trong moi treong véi pH, nhiét d nudi cay va thoi gian
nudi cay toi wu da xac dinh ¢ trén. Thanh phan CMC véinong d6 (0,5; 1,0; 1,5; 2,0 va 2,5 %) va NaNOs
véi nong d6 (0,1; 0,2; 0,3; 0,4 va 0,5 %) thay ddi trong mdi treong nudi cay. Tai mdi ndng d9, dich
enzyme tho thu dugc dung dé€ xac dinh hoat tinh.

Phwong phdp thu nhin enzyme tho dang dich long tir moi trieong nudi cdy chiing ndm moc.
Chting ndm méc A. niger T2 dugc nudi cay lac trong modi treong Czapek-dox long (thay
duwong glucose b.;fmg CMC lam co chat). Dich long duoc loc qua gidy loc, phan dich thu dugc chiva

enzyme sé dregc xac dinh hoat tinh.

Phurong phdp xdc dinh ham lugng dwong khir bang axit dinitro salixylic (DNS).

Phwong phép nay duwa trén co so phan ting tao mau gitta duwong khtt véi thude thtr axit
dinitrosalicylic (DNS). Cuong dd mau ctia hdn hop phan tng ty 1é thuan véi ndng d6 duwong khir
trong mot pham vi nhat dinh. Tién hanh so mau ¢ budc séng 540 nm. Dya theo d6 thi duong

chudn ctia glucose tinh khiét v6i thudc thir DNS sé tinh dugc ham lwong duong khir ctia mau
nghién cttu (Miller, 1959).

Phurong phdp xdc dinh hoat d¢ cellulase bang phirong phdp so mau v6i thudc thir DNS.

Cho 200 pl dich enzyme thu duwoc vao cac 6ng nghiém, sau dé bo sung 400 ul thudc thie

DNS vao mau blank (mau trang), nhung khong cho vao mau thi nghiém va thém 200 pl CMC
trong dém vao tat ca cac mau. Lac déu cac 6ng nghiém trén réi t & 50°C trong 30 phtt. Cho tiép
400 pl thudc thir DNS vao cdc mau thi nghiém. Tiép tuc dun sdi cach thuy cdc mau trong 5 phut,
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sau d6 lam lanh nhanh trong bon nuwéc lanh. Tién hanh do mat d§ quang cac mau & budc séng
540 nm (Ghose, 1987).

Ung dung cellulase ciia chiung A. niger T2 trong ché bién tiéu so

Nam A. niger T2 duoc nudi cay trong moi treong Czapek véi cac di€u kién toi vu la nhiét do
30°C, diéu kién pH ban dau 4,5, ndng do co chdt CMC: 1,5% va nong d6 NaNOs: 0,3% voi thoi
gian nuodi cay 144 gio d€ thu sinh khoi. Tiéu dugc lam sach va lua chon hat dat tiéu chuan vé trong

luong, kich thude, d6 chin, bé mat tron nhan.

Phuong phép bd tri thi nghiém theo Nguyén Dtic Lwong va cong sw (2003); Thankamani
va Giridhar (2004), Ton Nt Tuan Nam (2008). Thi nghiém duoc thiét k&' co cai tién b6 sung ham
luwong sinh khéi khac nhau 2%, 4% va 6% so v6i khoi lwong nguyén liéu tiéu hat. Tiéu hat va sinh
khdi ndm A. niger T2 dugc t véi lwong 100 g tiéu cho mdt mau thi nghiém rdi cho vao tdm vai
man moéng (c6 phun nude vo trung 1lam am), dit vao trong r8. U 6 nhiét do phong (28 - 320C).

Tién hanh xac dinh ty 1é boc vo tiéu sau thoi gian 1 ngay, 2 ngay, 3 ngay va 4 ngay.

St dung phuong phap phan tich phuong sai (ANOVA) d€ xac dinh su sai khac gitra cac
trung binh bang phan mém SAS 9.1.

3 K&t qua va thao luan

3.1 K&t qua khao sat anh huong cia mot s6 yéu t6 dén kha ning sinh tong hop cellulase tir
ching nim méc A. niger T2

Anh hwéng cta thoi gian nuéi cdy

Kha nang sinh enzyme phu thudc nhiéu vao thoi gian nudi cdy (Hinh 1). Trong ba ngay
dau nuodi cdy, hoat d6 enzyme rat nho va tang khong dang k&, cu thé'1a 43,843 Ul/ml 6 12 gio dén
68,692 Ul/ml ¢ 72 gio. Tt sau 72 gio nudi cay hoat do cellulase tang ro rét va twong doi déu dan
(ttr 68,692 Ul/ml tai 72 gio tang dén gia tri cuc dai la 287,594 Ul/ml tai 144 gio). Sau 144 gio, tuy
trong mot khoang gian ngan nhung hoat d6 enzyme giam manh, cu thé 1a tir 287,594 Ul/ml & 144
gi0 xudng con 168,092 Ul/ml 6 168 gio.

Két qua nghién ctru cua chiang t6i phu hop véi két qua nghién ctru ctia Kang va cong sw
(2004) véi chung A. niger KK2 ¢6 thoi gian sinh tong hop CMC-ase va f3-glucosidase cao nhat la
144 gio tuong tng gia tri hoat d6 lan luot 1a 129 Ul/g va 100 Ul/g.

Anh huéng caa nhiét 46 nuéi ciy

Tt két qua ¢ (Hinh 2) cho thay su bién thién hoat d6 enzyme theo nhiét d6 kha rong (tang,
giam rat ro rét). Bién hinh 1a hoat dd enzyme tang tir 128 Ul/ml ¢ 24°C dén 328,649 Ul/ml ¢ 30°C
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va sau d6 giam manh xudng con 155,872 Ul/ml ¢ 36°C. Khoang nhiét d6 thich hop cho chung A.
niger T2 sinh tong hop cellulase la 28-32°C va cho gia tri hoat d0 cuc dai la 328,649 Ul/ml ¢ 30°C.

Nhiét d6 1a mot yéu t6 anh hwong 16n dén qua trinh sinh trieong va phat trién cia ndm moc va

modi loai ndm lai thich nghi v6i vung nhiét d6 khac nhau. Chiung A. niger thuéc nhém ndm maoc

wa dm nén sinh trueong va phat trién tot & 28-32°C.

Két qua nghién ctru ctia chung t6i phtt hop véi két qua caia Aguiar (2001), khi khao sat kha

nang sinh tong hop cellulase ctia chung A. niger 179, nhiét dd cho hoat d6 cellulase cao nhat cta

chiung nay la 30°C vdi gia tri 0,33 Ul/ml.

/

-

Hinh 1. Sy bién thién hoat d6 cellulase ctia chung A. niger T2 theo thoi gian nudi cay
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Hinh 2. Sy bién thién hoat d6 cellulase ctia ching A. niger T2 theo nhiét d6
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Anh huéng ctia pH moéi treong nubi cdy

C6 su bién thién hoat dd enzyme theo gia tri pH va tng véi cac gia tri pH khéc nhau sé
cho cac hoat d6 enzyme khac nhau (Hinh 3). Két qua thu duoc cho thay hoat do cellulase cao
trong vung pH tit 4,0 dén 5,0 va hoat ddng sinh tong hop cellulase ctia A. niger T2 dat cuc dai khi
pH ban dau bang 4,5 v6i hoat d6 enzyme la 459,323 Ul/ml.

pH méi treong anh huoéng manh mé dén sinh trudng, phét trién va cac qua trinh trao déi
chét cua vi sinh vat. Bén canh d6, su thay d6i pH tac dong truc tiép dén qua trinh trao d6i chat
qua mang t€'bao vi vay anh huong dén kha nang sinh tong hop cellulase ngoai bao cia ndm mac.
Nghién cttu ctia mot s6 tac gia cting cho két qua tuong tu, theo Acharya va cong sw (2008) thi
chung A. niger tong hop cellulase manh nhat trong diéu kién pH=4,5 v6i hoat d¢ la 0,1813 UI/ml;
két qua ctia Omojasola va cong su (2008) ciing cho réng 0 gia tri pH=4,5 hoat d0 enzyme thu duoc
la cao nhat (1,18 Ul/ml) khi khao sat hoat d¢ cellulase cia chung ndm mdoc nay.
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Hinh 3. Sy bién thién hoat d6 cellulase ctia ching A. niger T2 theo pH
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Hinh 4. Sy bién thién hoat d6 cellulase ctia ching A. niger T2 theo ndng d6
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Anh huéng caa ham lwgng cacbon trong méi treong nudi cay .

Co chat CMC anh hwong rat 16n dén qua trinh sinh cellulase cua chiing A. niger T2. Sy
thay d6i ham lwgng CMC lam hoat do cellulase thay doi ro rét (Hinh 4). Khi tang nong d6 CMC
ttr 0,5% dén 1,5% thi hoat dd enzyme tang manh va dat gia tri cao nhat (466,447 Ul/ml ¢ 1,5%).
Tuy nhién, khi tiép tuc tding ham lwong CMC thi hoat dd enzyme giam manh tir 466,447 Ul/ml &
1,5% xudng con 224,753 Ul/ml 6 2,5%.

CMC la mot dung dich c6 dd nhét, khi tdng nong do CMC thi dd nhét ciing téng theo, do
dé lam anh hwong dén hoat dong ctia chung nam cling nhu hoat d6 ctia enzyme vi ching lam
giam sy linh dong két hop gifta phtic chat enzyme - co chat, dan dén hoat d6 enzyme giam. Khi
néng d6 CMC thdp thi ham luong cacbon it, ttc la moi treong nudi cdy ndm ngheo chat dinh
dudng nén lam cho s sinh treong, phat trién ciing nhw kha nang sinh enzyme ctia ndm giam,
do d6 luong enzyme sinh ra han ché (Selman, 1924).

Anh huéng ctia ham lwgng nitrogen trong méi treong nudi ciy
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Hinh 5. Sy bién thién hoat d6 cellulase ctia chung A. niger T2 theo ndng d6 NaNO3

Tt d6 thi (Hinh 5) cho thady su bién thién hoat dd enzyme theo nong d6 NaNOs rat 16n.
Tte nong do 0,1 dén 0,3% hoat do cellulase tang manh va dat gia tri cec dai voi hoat d§ 466,762
UI/ml. Sau d6, hoat dd enzyme giam manh xudng con 302,463 Ul/ml ¢ nong d6 0,5%.

Nguon nitrogen rat can cho sy sinh treong va phat trién ctuia vi sinh vat mac du viéc bo
sung vao moi treong nudi cay véi ham luong nho trong d6 mudi nitrat 1a nguon thitc dn nitrogen
thich hop d6i véi nhiéu loai nAm mdc (Ghose, 1987). Véi nong dd NaNOs thap dan dén ngudn
nitrogen han ché, lam cho moi truong nuodi cdy ndm ngheo chat dinh dudng nén lugng cellulase
sinh ra it. Tuy nhién khi néng d¢ NaNOs cao lai lam cho mdi truong nudi cdy c6 xu hudng bi
kiém héa, trong khi d6 pH thich hop cho su sinh tong hop cellulase ctia chting A. niger T2 ndm &
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viing axit manh (pH=4,5) nén gay su tic ché hoat dong ctia chiing ndm nay dan dén luong
cellulase sinh ra thap. Ngoai ra, sy tong hop enzyme con phu thudc vao kha nang tiét t6i da cua
ting loai vi sinh vat, ¢6 nghia la néu tang ham lugng co chat vuot qua mot gidi han nhat dinh thi

hoat tinh enzyme sé giam (Selman, 1924).

Két qua nay ciing hop ly véi nghién cttu ciia Narasimha va cdng su (2006) la cac chung A.

niger c6 thé str dung nhiéu nguodn nitrogen khac nhau.

Tt nhitng két qua nghién cttu thu duoc ¢ trén, ching t6i tién hanh nudi cdy thu sinh khoi
nam A. niger T2 trong di€u kién t61 vu (nhiét d6 30°C, thoi gian 144 gio, pH ban dau 4,5, nong d6
co chat CMC: 1,5% va nong d6 NaNOs: 0,3 %) d€ ting dung trong ché bién tiéu so.

Anh hwéng ctia chiing nam A. niger T2 trong ché bién tiéu so.

Hat tiéu sau khi thu hoach dwoc 1am sach va phan loai. Chting ndm mdc dwoc nuoi cay lac
trong di€u kién t6i wu da nghién cttu & trén d€ thu nhan sinh khdi. Sinh khéi thu duoc bs sung
vao tiéu véi cac ty 18 2, 4 va 6 %. Hang ngay, tiéh hanh béc vo hat tiéu d€ xac dinh lugng ty 1& boc
v0 hat tiéu so v6i ban dau. Chung t6i ap dung quy trinh chébién tiéu so cua Ton Nt Tudn Nam
(2008) co cai tién va két qua duoc thé hién ¢ (Hinh 6).
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Hinh 6. Anh hudng ctia ham lwong chiing A. niger T2 dén ty 1& béc vo tiéu
Tt két qua o (Hinh 6) cho ta thay réng, v&i tat ca cac ham luong chung khéc nhau khi thoi
gian cang tang thi ti 1€ boc vo cang cao. Hiéu suat phan giai vo tiéu cao nhat dat 99,98 % véi nong
do6 chung Asp. niger T2 b6 sung 1a 4% sau 4 ngay x ly va thap nhat la 60,23% sau 1 ngay xu ly voi
nong do chiang la 2%. T két qua trén cho thdy véi nong dd chiang qud thap hay qua cao déu cho
hiéu qua bdc vo tiéu khong cao. Trong ba nong do chung khao sat thi 4% cho hiéu suat boc vo cao

nhat sau tat ca cac ngay.
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Qua két qua khao sét cho thay, hiéu sudt boc vo tiéu cua chung A. niger T2 6 4% sau 4 ngay
la dat gia tri cao nhat. So véi quy trinh boc vo tiéu theo phuong phap truyén thong, st dung A.
niger T2 4% da giam thoi gian  tir 10-15 ngay xudéng con 4 ngay. Tuy nhién, khi so sanh véi cong
bd ciia Nguyén Ditc Lugng va cong su (2003) khi stt dung ché pham Biovina 6% thoi gian t tuong

duong voi két qua nghién ctru ctia ching toi, chi 4 ngay tiéu da duoc boc vo hoan toan.

4  Kétluan

- Diéu kién d€ chung ndm A. niger T2 sinh tong hop cellulase cao nhat la sau 144 gio, &
nhiét d6 30°C, diéu kién pH ban dau 4,5, nong d6 co chat CMC: 1,5% va nong d6 NaNOs: 0,3%.

- Cellulase sinh tong hop tir chuing A. niger T2 ¢6 hoat liec cao nén ¢6 tiém nang ting dung
trong thuee t& Hiéu sudt boc vo tiéu cua chung ndm A. niger T2 cao nhat dat 99,98% sau 4 ngay

xtt ly voi ham luwgng chung b sung 1a 4%.
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EFFECT OF SOME FACTORS ON EXTRACELLULAR
CELLULASE ACTIVITY FROM Aspergillus niger T2 AND
INITIAL USES IN WHITE PEPPER PROCESSING

Nguyen Hien Trang'”, Le Thanh Long!, Treong Thi Bich Phuong?
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2College of Sciences, Hue University

Abstract. This study aimed to determine the effect of some factors on extracellular cellulase
activity from A. niger T2 such as temperature, initial pH, incubation time, the concentration
of CMC and NaNO3 and its applications in white pepper processing. The results showed that
the optimum condition for A. niger T2 to produce the highest extracellular cellulase was 300C,
initial pH value of 4.5, 1.5% of CMC concentration and 0.3% of NaNO3 concentrations after
144-hour incubation, with enzyme activity obtained at 328.649 Ul/ml, 459.323 Ul/ml, 466.447
Ul/ml, 466.762 Ul/ml and 287.594 Ul/ml, respectively. The ease of peeling pepper during
processing white pepper was significantly affected by the addition of A. niger T2 biomass.
Efficiency of A. niger T2 in white pepper processing was highest, 99.98% after 4 days treatment
with 4% of strain addition.
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