CERE S b L % #H Vol. 63 No. 7
2012 4E 7 H CIESC Journal July 2012

WX | MRENELREYNSEREBERBRY
R TS

¥ #, Enock Mpofu, T #, BfEZE, #M#F
(ICHMRFAY TR, T A ARBAT W ESLRE, LI B8 214122)

WE. FEBRABEIRE PN ARG &M EORFORIE . R AR [E B 2, o 52 w45 24 R & e 1k
REFIERE M. AR TR EREKBES . PVIHMAED RS EIERE/AY, FAIEWHR S A Y SRIBCH RO it
ZET NI . SArERM o M A AR BRI AR, AR EZ e, ik BB R R
BRI PE AL, R oW IR AR T R E . R R R BRI AR MR EYEREZ
FAMmMAERIG . A & 1R 5 P T 58 40 TG ) G PR R R B IE W KO, TCA H il £ ZE At aE &
o AWE L RE, PYER R AL G A2 2 R 0 S S M BE AR AN AR, T A OB R R TS . MR R R
FET IR 40 J5 . PR R G B RN S A BRI S A I AR RRAR TR T o TR NG R B R A R S
B3 I U0 R 81 T R K o SR R RN SRR A T LA 45 S PR ) B 2E ) R R = T o T SR A A R R R, AR Y
WAl E R0 CERWE ) KF (75~80 g« L), Ji4h, X AW ER 914G & & Ak 1w #1472 4 X
., RRWEA SR, K887 g L', HuXTHR4ER 8.8%,

XK. Rt SEARERE; Mot AWE: il

DOI: 10.3969/j. issn. 0438-1157. 2012. 07. 028

FESEE. TQI22.1 XEkERER: A XERS . 0438—1157 (2012) 07—2188—07

Activities changes of key enzymes in glutamate fermentation

in response of various initial biotin contents

CAO Yan, Enock Mpofu, DING Jian, DUAN Zuoying, SHI Zhongping
(Key Laboratory of Industrial Biotechnology ., Ministry of Education, School of Biotechnology »
Jiangnan University , Wuxi 214122, Jiangsu, China)

Abstract: In glutamate fermentation, initial biotin content in the medium varies with the corn slurry
originating sources or even production batches, and this variation affects fermentation performance and
stability. In this study. activities changes of the key enzymes at metabolic nodes of pyruvate, isocitrate and
a-ketoglutarate when initial biotin content was at normal/improper levels, particularly when initial biotin
content was at improper levels but adopting faults-rescue measures during fermentation were carefully
investigated. When initial biotin was in shortage, all activities of the key enzymes responsible for catalyzing
the main glutamate synthesis route were weakened, in particular, the activity of o-oxoglutamate
dehydrogenase complex was inactivated and energy metabolism completely relied on glyoxylate cycle. When
biotin in shortage was determined and biotin was supplemented, the enzyme responsible for the central
metabolic route, pyruvate dehydrogenase returned to the normal level, and TCA cycle turned to be the

main energy metabolism route once again. On the other hand, when initial biotin was in excess, all activities
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of the key enzymes were activated except pyruvate carboxylase and glutamate dehydrogenase. When biotin
in excess was determined and Tween 40 was supplemented, the activities of two key enzymes responsible
for glutamate synthesis, pyruvate dehydrogenase and isocitrate dehydrogenase, remained at high levels. At
the same time, activities of aq-oxoglutamate dehydrogenase complex and isocitrate lysase declined to the
normal levels. The final glutamate concentration of the failure-likelihood fermentations could be recovered
back to the control level (7580 g « LL”') by using the relevant rescue measures. Furthermore, final
glutamate concentration could be further increased and reach 87 g « L', which was over 108. 8% of that

obtained in the control case, when adopting the “two-stage” optimal operation mode based on combined

adjustment of initial biotin content and Tween 40 addition.

Key words: metabolic analysis; glutamate fermentation; enzymatic analysis; biotin; Tween
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Fig. 1 Changing patterns of fermentation parameters under different initial biotin amount and operation modes
@ control; a biotin in excess; m biotin in shortage; A biotin in excess but 5 g+ L™ Tween 40 added at 10—11 h;

0 biotin in shortage but 6 ug « L™! pure biotin added at 8 h
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Fig. 2

Changing patterns of key enzymes activity when initial biotin in shortage without/with biotin supplement

— control; biotin in shortage; mm biotin in shortage but 6 pg « L™ biotin added at 8 h
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Fig. 3 Changing patterns of key enzymes activities when initial biotin in excess without/with Tween 40 addition

— control; biotin in excess; mm biotin is excess but 5 g « L™! Tween 40 added at 10—11 h
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Fig. 4 Summary of key metabolic pathways of glutamate fermentation under biotin content variations

A——control; B—biotin in shortage; C—biotin in excess; D-—biotin in shortage with biotin addition during fermentation;

E—biotin in excess with Tween 40 addition during fermentation; F—operation mode under ideal enzymatic system;

— activity of enzyme enhanced significantly; —» activity of enzyme was equivalent with that of control;

---» activity of enzyme reduced significantly; ---» activity of enzyme was inactivated;
GLC—glucose; PYR—pyruvate; AcCoA—acetyl coenzyme A; ICIT—isocitrate; o-KG
MAL-—malate; OAA

a-ketoglutarate; GLT-—glutamate;
oxaloacetate; PDH-—pyruvate dehydrogenase; PC—pyruvate carboxylase; ICDH
ICL—isocitrate lysase; ODHC

isocitrate dehydrogenase;

a-oxoglutamate dehydrogenase complex; GDH-—glutamate dehydrogenase
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Table 1 Maximum OD, final glutamate concentration, amount of CO, released and conversion ratio

under different initial biotin content and fermentation modes

Fermentation mode

Final glutamate

Maximum ODss

concentration/g ¢ L7}

Amount of CO;

| 4/ (L brothy—! Conversion ratio/ %
released/g + (L brot

control 62. 1 80
biotin in excess 142. 2 0
biotin in shortage 33.4 51
L+B® 60. 3 80
H+T-1© 85.0 80
H-+T-29 90.0 87

29.2 45.3
146. 6 0.0
13.9 50.5
30. 4 44.7
52.6 34.3
41.3 42.5

(D Initial biotin was in shortage but biotin was supplemented at

@ Initial biotin was in excess but adding Tween 40 at 13—14 h.
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