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W E. A2 WmE T-0218 HABERAA, AT T AR R & F AT 69 KBS AR BT LA T AL KXIE. A2 T
BENEBLYL . AR RA TR R ERE<200g/L, HAPE L3845 =>10000 mL™, ## 16~24h. fe Zfhey X 8
IEEMT,ARKERFTHEGER, L7447 78 141g/L, B# 603 h, #1L % 100.4%, X #4524 2.34
g- (LT-ht).
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Study on Producing Citric Acid by Using Cassava and Industrial Scale-Up

GAO Jin-bao', LIU Gui-fang?, JA Shi-ru
( 1. College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China;
2. Tianjin Research Institute of Industrial Microbiology, Tianjin 300462, China)

Abstract: Thecitric acid production by strain Aspergillus niger T-0218 by using cassava and industrial scale-up were inves-
tigated. The best conditions was obtained under the following fermentation conditions: concentration of fermentation me-
dium was less than 200 g/L , the number of mycelium pellets were more than 10 000/ml and age of seed wasl6 hours to 24

hours.Under the best conditions, good results were obtained in the industrial scale-up experiments, they are following: CAM

141 g/L ; period 60.3 h; yield 100.4%; productivity 2.34g - (L™ - h%).
Keywords: Aspergillusniger; cassava; citric acid; fermentation
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Fig.1 Relation between numbers of spores and numbers
of mycelium pellets
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Fig. 2 Relation between numbers of mycelium pellets

and productivity
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Tab.1 Effect of medium on fermentation

7 BEE O dwem ARSE CFWTR R
5 /gL /mL g1 g+ L /h
1 160 80 2.5 106 72
2 160 80 3.0 106 72
3 160 80 3.5 110 72
4 160 80 4.0 108 72
5 160 40 3.0 131 72
6 160 40 3.5 150 72
7 160 40 4.0 160 72
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Tab. 2 Effect of seed age on citric acid production

TR R R Rk R BRI EE
h lg- L' g+ L 1% /h g L
14 148 142 95.9 62 3.0
16 148 145 97.9 58 32
20 149 145 97.3 57 2.5
24 148 143 96.6 59 5.0
26 150 140 93.3 63 75
30 147 139 94.5 65 8.0

2.4 KREMIREX LB

R XS KR L3k 3. 3k 3 W LIE
W MORE R TR IR E] 200 g/L B, & TREFR B0
SRR, X R TR EERCREH , O R i
BN A IR R BURCR. 7 Ak, ke T &
T 3 X A R T LA, A M P4 A T ) o e Yk
JE N iz A HIAE 200 g/l LAY,
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Tab.3 Effect of cassava powder concentration on

fermentation
AR WIERE TR JEIH RIEEHREL gl
lg-L*  g-L* ig-L? /h /gL ht 1%
190 147.1 146.9 67 2.19 99.9
200 153.0 152.0 67 2.27 99.4
210 162.1 158.8 79 2.00 98.0
220 170.4 166.8 88 1.90 97.9
230 185.1 178.0 96 1.85 96.2

25 75m’ REEER KK

75 m’ K BEREORBETE R, T PRI 25
() Tl - STH RS M B PEas i, 1 e ER
WSIREEF I ST R ERE b, EAT T PRALA R R B
BE R R RS , 55— 4 BRI 7E 135.2 g/L, 55 =41
SOBHESRITE 113.0 g/l , RTESE LK 4.
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Tab.4 75 m’ airlift fermentor fermentation results

g E'/ffﬁ F‘%ﬁ HAe R Eﬁ%ﬁ?ﬁ%ﬁz
/gL /gL 1% /h fg- (L7h)
1400  112.0 80.0 79 1.42
1350 1020 756 69 1.48
1 1300 1230 946 69 1.78
1350 1140 84.4 63 1.81
136.0 1280  94.1 70 1.83
o 1352 1158 85.7 70 1.66
1025 1130 1102 60 1.88
1125 1140 1013 62 1.84
2 1225 1170 955 63 1.86
1100  111.0 1009 70 1.59
1175 1210 103.0 65 1.86
FH 1130 0 1152 1022 64 1.81
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AR, IX LR N E R TP A 4 1 U R I HE A 25
PG AN TR AR R, 5 BB, TE R FE I
R B BERE b, 25T T 3 ST IRSE s,
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Tab.5 75 m’stirring type fermentor fermentation

results
[ B R Bk A K BEHEEL
lglt gt 1% /h lg- (L5hY)
1 132.5 136 103.0 58 2.34
2 152.0 144 94.7 64 225
3 138.0 143 103.6 59 242
—REEY 1408 141 100.4 60.3 2.34

e 5 Al 0L, fEefPE R IERE I, 3 LR A BE
SEHERR N 141 g/l , RIS SGK 2349 (LR,
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Tab.3 Kinetic parameters for the thermal decomposition data of quercetin and rutin

FE i E/kJ - mol™ In Als™ Eh AR Fe kR
it iz % 93.63 25.80 0.9845 In A=0.286E-3.86 r=0.984 8
BT 107.86 39.57 0.9742 In A=0.375E-3.54 r=0.984 3
[2] BE#ES,T (5. MUK 2 AR BO T X
3 & it Z RGN FARBFIIRE [ ). 1k S TR, 2007,

(1) M RMHEMES - THEHRETG,
REHRN 33.32%, 5 Z AN AL PR 2k E AT
—ANI R A S EI, I TR R 349 °C. 7T IR
ML = REN-5, RERSHN 7.74%, 29.71%
1 16.29%, I )5 b —Z B REM B, KRER N
14.55%, 52 XF N i i IR ph 26 — AN Eg,
HITE 278 CAb H BB T, 32 2 Ji PR $4)-fif
K.

(2) F Archar 4 Madhusudanan-Krish-
nan-Ninan ( MKN )FR53sRAS M E2 28 R T /3l
J1% 4R daldt=A exp (-E/RT) ¥2 (1-q) **
[V (1-a) Y107, Hr @ HLBRAT & = 4k 4 BUHL
M. ZHEBRWA SRSk 93.63 F1 107.86
kJ - mol™, InA Zr5ilJ& 25.80 F 39.57 st P
N B)) 72 MR 218543 A1 In A=0.286E-3.86,
In A=0.375E-3.54.
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