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Trichoderma viride Biomass Assay in the Solid Fermentation of
Cellulase and the Preliminary Optimization of the Medium

JIANG Xu-lin,SUN Yao, YANG Yi,DU Da-ging,ZHANG Xing-yuan
(Key Laboratory of Industrial Biotechnology, Ministry of Education, Southern Yangtze University, Wuxi 214036,
China)

Abstract ; In order to obtain the data of the biomass in the solid cellulase fermentation, the method
of biomass assay was firstly studied. The optimal extraction condition of ergosterol(an element in
the mycelium wall) was determined as following: reacting at 75°C for 0. 5 h, then the reaction
liquid was extracted with ether, solved with 10 mL ethanol, and detected at 282 nm by UV
spectrophotometer. On the basis of this biomass assay, the medium for the solid fermentation
was optimized:; sugar was used as the carbon source, and (NH,),SO, was used as the inorganic
nitrogen source, the mass ratio of water to solid material was 2. 2, and the initial pH was 5. 5.
The enzyme activities using CMC-Na and filter paper as the substrate increased by 21. 0% and
44.1%, respectively.

Key words: Trichoderma viride;cellulase;solid fermentation; ergosterol

TRRBEAHEREASAE ROAKRERE PR B TR 2 A A Y 3 4 R S B
BRAFAEEBOTLAET R, ER—HEE KREIBD=RHER AR TEX LR, LY
FREEBOER, FABNFEER ZHATE FBHARRERART LR BAE L EARTRISHE
SRR, SRR, T8 Tk, B AR T R YL, Hik, Bl SR BS BTNy RNE

B B #3:2004-09-09; #§E A H#P:2004-12-11.
EEE: BEKASL), B, AFBEREAZBEIBHIHEL.



102 £ &

5E £ # #H KX F R

#24k%

16, RERRACEFRZME, N TFRE=YHTRE
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EEYBERTAE. EHARELSH —FHEE
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1.1 B

RERE FEIESRERK.

.2 FERH

BREELGEEH(CMC-Na),3,5- " E K%
B2 (DNS) . [ B 2 48 B 1 ¥ 1 230 A & 7= &
% #A [E B3 : Sigma 22 8] 7= fh.

1.3 ExFE

FEEFE: DREEFE BRALEN, R
RS,

EEd g SR A BN (B ER : ENB
(m:m)=9:1)10 g, BEF W (¥ 22. 8 g,
(NH,),S0,10 g, K, HPO, 5.0 g,MgS0,2.5 g, %
F 1000 mL /K%, B4 pH {H)22 mL.

1.4 FREBMAE

1.4.1 #HLAht#4 250 mL =MAEPMA 40
mL BEEREEFRE BEAFHNBRRCGEFRY 4
dE)FREARBEMT 13,30 CT,160 r/min {HIR
B3 36 h )5, B OBE%,60 CHET 24 h, By eEfs .
1.4.2 Bw&# 4 250 mL =AM AN
BFEE . BA ol RFRBRBM (A FREEHE
10°~10"4/mL). {ERE @ F M+ (30 C, B F
0¥ F S dENEHERELESE.

1.4.3 2ARERREE RBEIBUTHEHNR
RERBR

Cy H,; OH (4 ffiB%) + NaOH —>C,, H,; ONa
+ H,0

C,H;OH + C;H,; ONa —>C,, H,, OH (R )i
%) + C,H;ONa
144 XABRBORRAMNE HHHER01g
BB, A 25 mL BERAEEH, A 10
mL BBBEBR Vairzm | Viwousw =3¢ 5), F
85~90 CHEHE/KBH KM 1.5 h. FAKEH, B.L.
BEBBEHR KBTI ZEERLREMA 10 mL I
KZBE ARG B IERER 2 h. R EEZBZ,

KBZBERE(EELRBHAHRARYE, AL
KZBERIFEAZTI0 mLH,

EHMF BRI K 282 nm AL L@,
W% OD fH.

1.4.5 HHEmENE EZEL CMC-Na MK
FYERREY), W CMC B I f ik 40 BEI% , W & 7 vk
Rc#ris].

CMC B ¥ & XL H: L CMC-Na HJEWY, 7
50C,pH 4. 8 &M T, B4 1 MERNWEH
WIRRNBEN - EE TR BEABEE X
R UBENEY,E 50 C,pHHE 4.8 £4T.8
TR I MEBERNEEREITHNEEN -1
& J1 AL

2 ZR5®

2.1 BB EZREBIRFEDL
HI&H

YW PRI 2 A B BR AR HERE A 5 mg, I Z BETR R
AP S50 mL, REWE N 0. 1 mg/mL, R/ 55
W 1,2,3,4,5 mL, BAZESHEEH 10 mL,
XA, AR BWE 4 H % 0.01,0.02,0.03,0, 04,
0.05 mg/mL, 7EIK K 282 nm 4b, 4 FIWEH OD
{B. AZE A B B PR BE A BT AL 47, OD H B A2
P42 il b HE Hh 42
2.2 EREFRNKGHHTR
2.2.1 RERESXARBRRGYH  FRIRO.
1 g BB 222 B8l , 43 3 7E 50,60,70,80 1 90 CHY
K o E R SR B 3 A [ BRI BE XY 3 R B BE AR BN
B anE 1 Fs.

*1 BREXNEZEREHRERARM

Tab.1 The effect of temperature on the extraction of ergos-

terol

BRI/
T

% i B/

mg

50 0.120
60 0.133
70 0.139
80 0.133

90 0.062
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75 C,Ff BB R B LR
222 RERES:ARSRERGY R FR
0.1l g 4R By, 5B 7Eo05,1.0,1.5,2. 0,
2.5 h B 4% 1k 4R BUR B, S A 18] XY 22 AR [ B 4R B
BB L% 2.
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Tab, 2 The effect of time on the extraction

KRB at A/ ZRERERE/
h mg
0.5 0.112
1.0 0.109
1.5 0.115
2.0 0.113
2.5 0.113

BMER2WLEH 0.5 h 5, RENEMER
AR G EAEREFC LT ERR Y
R BT, KRR T IR E B9 2 LA fH).
2.2.3 RERGRSEXABHRRAGYH KR
ET6 0.1 g BAMETRELAES, HHHM
A 4,8,12,16, 20 mL BERAYA ¥, B X A E B
HG B0 52 HL MR BE SR VR PR AR 3 A B R SR IR Y B
WL 3. AT PLE Y, B RE A KRN 12 mL
B, BB R T & /A B BEAY R

£3 REAGRANEHEHRNNHENR
Tab.3 The effect of the reactive lignid volume on the extrac-

tion of ergosterol

F4 FEAERLLEYZAENENOEMR
Tab.4 The effect of the ratio of ethanol to NaOH on the ex-

traction of ergosterol

LY R = B R R/
R mg
0.2 0.091
0.5 0.121
1.0 0.135
2.0 0.117
5.0 0.099

2.2.5 RERT NaOH BRIk AL FBEY
REAOYH MEFO.1 g BERBMLEEFMA
FAR AR 12 mL, 2+ NaOH KR & 5
BorHH 10%,20%,30%,40% F 50%. RES H
BN EH#EFT AW E, SR IES.

®5 REAT NaOH REXNZHEBRNYER
Tab.5 The effect of the concentration of NaOH on the ex-

traction of ergosterol

RRI## NaOH #y % o [ B
RE A% REE/mg
10 0.126
20 0.124
30 0.068
40 0.047
50 0.019

R H AR/ % A E MR RE/
mL mg
4 0.078
8 0. 094
12 0.108
16 0.098
20 0.093

2.2.4 RAERTHBILS:ARRHRRY YA

SRIEERO. 1 g EABMELETEPMA 2,4,
6,8,10 mL Jo/K Z B RGN R B 5380 20689
NaOH W ZE 12 mL, R B3 /A B BEHH 517 e AW
ELERENEAERRROEMILE 4 BN E
RBE, B WA T 40 ME BE b 3 A B B i) BB AL, T 24
KB, R & MBEX BIL/E XA BEBRNE .
HEATUED, ¥EEEREN 1 16 BER
F 2 £ B A SRR

BT NaOH % ¥ B0 5 B 2 B0 » JEM WA G
BERRK , X A ) F 22 1 1] B\ 240 B BB oP 4R B 3
T H R RO A R 15700, & M B ER AR BE 0L
BT
2.3 He4hSERBERSRZAMNXA

HRERARFRRENSEABNHLEETHE
B, LR A 5R AR 1 R U B BE R i R A B
B hENEZAEEN SR, UELERRIH
MR, RAEEERIPLIREH L. WL ME 1
B,

HE 1 RNEA, ZAERTE y SELER
Bz ZEKRF: y=0.006x, 3 A XK R Hik 3
0. 9983, i it B 7T LAAR 4% 32 £ [ B A9 & B0 5 [
il P ELZERN SR,

2.4 ETEYMBAUENTEEBESEBRIZH
NS ‘

241 RERERSAHAHETHRA [FEHH
BRETEMZEOARERRTERA HIEHEE
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Fig.1 The relation curve between mycelium and ergos-

terol
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Fig. 2 The biomass curve in the solid fermentation of
cellulase by Trichoderma viride
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Fig.3 The effect of the soluble carbon source on the cel-
lulase production
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Fig. 4 The effect of the nitrogen source on the cellulase
production
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Fig.5 The effect of the water content on the cellulase

production
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BREEPAKFRLE, ARTFERENEK, N
TR0 T £ 4 3R B gy 3, A S RELLEH, Y
KEHE R ZAH 2. 2 B, PRI LR .

2.4.5 A pH B OYH WM
BREEPEFRBAW S oH, ER 2518 4.5,5.0,
5.5,6.0 6.5, #M LR, W EEYEMEE. pH

X R B AR m LA 6.
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Fig.6 The effect of the initial pH .on the cellulase pro-

duction

Y pH R RMIEE AN TEEN AR,

WA F ERB AN D, WY pH L TEERE
HK pH 5.5 B , FERMH =R OURH.
2.4.6 #RAXKANEFBORER EIUL
BRERE, BRLRFHEFEAS, BTHYE
BRI D TR, THL R H AR 8%, pH 5. 5, KRR &
He 2. 2,4 B R BL S 7 AR AL RT B9 S SR B AT A0 4
AMESARLR WEEWRMEE SRAEC.

8% UMK

®6 HFERARLWE~HBIMALR
Tab, 6 The enzyme activity comparison of the optimum medi-

um to the initial

AL (8%%@%) Ufe St
HALET 22.14 12.39
s 26.78 17.85

REIEE/ % 21.0 44,1
3 & #®

BEMGEREHLAKMAREFZAEERN
REIEHTHRAHETRENRRITZ . K
0.1 g B2 B/, A 25 mL BELEE R, MA
12mL BERBEE EF Varew ¥ Vowonsw =
1:1,NaOH BB R EAH N 15%,T 75 CHHE
KBEPRA 0.5 h FEMLER E BT THLKMKE
FIEEABRBEZEINREXR.

UESHEROEGEFEENED R IEE,
MARRBESEBEABREST TS HMRK,
NTiHE T RENEFEA S THEERE AR
22.8 g/L, THLR B N ER & 10 g/L,pHS. 5, 7Kk
BB 2. 2. CMC B IE Fn 8 4K 88 18 2 5l L AU 1L BT 82
BT 21.0%F44.1%.
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