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MDH PC 2~3 SDH
SDH LMA r=0.9252
PC r=0.9563 PEPC r=0.7688 PCK r=0.7300 MDH r=0.3920 SDH r=
—0.2086 LMA SA
pPC SDH SL 120 h
LMA 105.88¢g L 0.883g L h 78.43%
L- NI1-14’
TQ92 B 0001 —6209 2000 05-0500-06
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1
1.1

N1-14" Aspergillus sp. N1-14 2
1.2

CaCO, 4

1.3

HCI Sigma
1.4

N1-14' 5L 69 12 15 18 21
24 27 33 39h 8
1.5
g 100mLFS FS fermenting slurry
1.6
G250 ?
mg 100mLFS
1.7
Pyruvate carboxlase PC Osmani 7
Phosphoenolpyruvate carboxlase PEPC Walker 10
Phosphoenolpyruvate carboxkinase PCK Cheng
1 340nm nmol 100mLFS
* min malic enzyme ME Outhow 12
340nm nmol 100mLFS min malate dehydro-
genase MDH Smith 13 340nm
pmol 100mLFS min Succinate dehydrogenase SDH
Arrigoni 14 600nm
nmol 100mLFS min
1.8
HPLC 15 LMA Co SA
LMA Ry
R, = %‘ Ry g L-h

t CL

1.9
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2
2.1
100mL
mol  100mLFS min 8 6h
NH; 200mg L
LMA SA 1 PC PEPC PCK  MDH 39h
51.42% 38.28% 38.70% 17.90% PC
PEPC PCK MDH 6h
PC 65 SDH ME 21h
24h PC PPC PCK
SDH 1
1 6~39h LMA SA
Table 1  Changes in LMA and SA during 6~ 39 h of fermentation
Order of Time of Content of Production rate Content of Content of
sampling sampling LMA in FS of LMA in FS SA in FS NH; in FS
n h CLgl gl h g L mg mlL
1 6 1.78 5 - 3.42%x10°4
2 9 4.09 0.77 0.35 1.19x10 ¢
3 12 6.72 0.88 0.86 4.18x10°°
4 15 10.04 .11 1.60 3.49%x10°°
5 18 14.69 1.55 2.81 0
6 21 13.63 - 2.68 0
7 24 15.88 0.20 2.30 0
8 27 17.60 0.58 3.23 0
9 33 22.16 0.76 3.46 0
10 39 27.67 0.92 4.66 0
2.2 LMA
LMA LMA X Y
r 2 PC PEPC LMA
PCK  MDH SDH LMA
SDH r=0.9252 2
2.3
6h 1
2 LMA 1 2 abcd a
1 0.02Mpa 2.5 b 2
400r min 1.1 c
2 1.2 d 4 2
y=1.616 + 0.5064InX
r=0.9728 n=10 6~39h 40%

36. 37mg 100mLES © Fﬁ—#;[ﬁi@mﬁﬁk@@f@kﬂ?@ﬁﬁiﬁ%lﬂ '}ﬁttp: //journals. im. ac. cn
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Table 2 Correlation coefficients r between enzyme
activity and production rate of LMA or content of

LMA in FS Y=A+BX Y Enzyme activity
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Fig.1 Comparation of changes of enzyme activity

LMA

b
=
8

w
<
T
(9%}
(=}

Correlation coefficients r

Biomass /(g/100mL FS)
r
=)
)
S
Content of cytosol protein/
(mg/100mL FS)

N { 1.0F 10
ame o X; production rate X, content of LMA L
enzyme . \
= 3 n= 0 1 I
of LMA n—8 in FS n=10 03 6 9 1215 18 21 2427 3033 36 39
PC 0.8454 —0.0406 t/h
PEPC 0.8542 0.0334
PCK 0.6161 0.0018 Fig.2  Effects of aeration on biomass and content of cytosol protein
a b ¢ dindicate the time points of aeration changes
MDH 0.5615 0.3955 a At this time raised pressure of fermentor to 2. 5-fold of that before
b Picked up impeller speed to 110% of that before
SDH 0.0006 0.9252 ¢ Picked up impeller speed to 120% of that before b
d Slowed down impeller speed to that before b .
— @ — Biomass — & — Content of cytosol protein.
2.4
X © thERHE B WA AHIESE http://journals. im Bc. on
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40
3
3
PC Table 3 Comparation of the correlation coefficients r between content
DMH SDH of cytosol protein and activities of several enzymes Y= A+ BX
X Content of cytosol protein Y Enzyme activity
2.5 Name of Correlation coefficient r
2.5.1 enzyme n=10
o PC 0.9563
PEPC 0.7688
3 PCK 0.7300
LMA SA MDH 0.3920
SDH —0.2086
4
LMA SA
LMA SA 3.19 3.84 5.02
4 LMA SA
Table 4  Effects of increasing spore inoculum on production of LMA and SA
Lot Original amount of inoculum Original amount of inoculum X2  Original amount of Inoculum X 3
. Content of Content of Content of Content of Content of Content of
PR MA g L SA gL IMA gL SA gL LMA gL SA gL
1 93.75 26.72 104.21 25.51 114.32 20.01
2 88.92 30.55 100.55 25.95 105.28 22.67
3 90.68 28.27 102.83 28.62 106.76 22.33
Mean 91.12 28.51 102.53 26.69 108.79 21.67
SD +2.44 +1.93 +1.85 +1.68 +4.85 +1.45
2.5.2 SL 3
5L 5 5L 120h LMA 105.88¢ L
LMA SA 5.02
5 SL *
Table 5 LMA production in a 5L stirred fermentor
Lot Content of LMA Overall productivity The rate of converting Content of SA
number g L of LMA g L h glucose to LMA % g L
1 104.58 0.872 77.47 21.76
2 107.18 0.893 79.39 20.48
Mean 105.88+1.84 0.883£0.015 78.43+1.35 21.12£0.91

* Fermenting for 120 h with 3-fold of the original amount of spore inoculum

3
N1-14’ LMA PC PEPC PCK
ME MDH SDH Cp  LMA
R, PC 14.5
LMA 5.6 PC 13
LMA
N1-14’
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MDH Cr Glu
Ry P¢EP
LMA o |
6h  MDH 39h e 1;‘235 i -
MDH ¢ PeD o
SDH G R m W
SDH o
LMA SA LMA
LMA r=0.9820 L
LMA SDH SDH  6h }, SoHe
3 CO,
ME ME Fig.3 Enzymes of CO, Fixation Reactions
Glu Glucose
PEP Phosphoenolpyruvic acid
Pyr Pyruvic acid
PEP OAA Oxalacetic acid
LMA 3 FA Fumaric acid.
O,
MDH LMA SDH
SA LMA SA  LMA
N1-14
LMA SA
PC
SDH
LMA
CO, TCA Cy
1 1994 15 1 25~28.
2 1993 12 4 304~312.
3 1993 20 1 42—~45.
4 CN 1112160A.1995.11.22.
5 . 1990 17 1 30—~33.
6 Osmani S A Scrutton M C. Ewr J Biochem 1983 133 551~560.
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STUDIES ON THE CORRELATION BETWEEN PRODUCTION OF L-MALIC ACID
AND SOME CYTOSOLIC ENZYMES IN THE L-MALIC ACID
PRODUCING STRAIN ASPERGILLUS SP. N1-14""

Zhou Xiaoyan Wu Qingping Cai Zhihe Zhang Jumei
The Guangdong Institute of Microbiology Guangzhou 510070

Abstract The cytosol enzymatic study in the case of high L-malic acid LMA production of As-
pergillus sp. N1-14" was reported. The activities of 4 kind enzymes that catalyse the CO, fixation
reactions have been detected which are pyruvate carboxylase PC  phosphoenolpyruvate carboxlase
PEPC  phosphoenolpyurvate carboxykinase PCK and malic enzyme ME . With the exception of
ME the linear correlation was found between activities of three carboxlases and the production rate of
LMA. The activity of malate dehydrogenase MDH was at the level of 2~3 exponential higher than
that of the other analysed enzymes while the activity of succinate dehydrogenase SDH was much
lower and as a discrepancy SDH was in a positive correlation to the content of LMA in fermenting
slurry r=0.9252 . It is shown that the accumulated LMA acted as an activator of SDH. Through
dynamic study it is found that in contrast with the slow and even increase of biomass the content
of cytosol protein Cp  sharply fluctuated mainly due to the changes of aeration conditions. The data
of the linear correlation coefficients r of activities of cytosol enzymes to Cp PC r=0.9563 PEPC r
=0.7688 PCK r=0.7300 MDH r=0.3920 SDH r= —0.2086 exhibited an inner law of protein
synthesis. Experiment of increasing the amount of spore inoculum resulted in increase of LMA and
decrease of SA. After fermenting 120 h in a 5L stirred fermentor with 3-fold of original spore in-
oculum 105.88g L of LMA was achieved the overall productivity was 0.883g L: h  the con-
verting rate of glucose to LMA was 78.43% . This result supports the exist of a inner law of protein
synthesis in the early period of LMA fermentation by Aspergillus sp. N1-14".
Key words L-malic acid LMA production from carbohydrate Aspergillus sp. N1-14’

Analysis of Cytosolic enzymes
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