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1.3
L- NAD® NADP® ATP ADP G-250 Coomassie brilliant blue
G250 HEPES N-2-hgdroxyethylpiperazine-N' -2-ethanesulfonic acid HEPES
Sigma BSA borine serum albumin Boringer
1.4
Robertson 48h 1.0g
20m mol/L. HEPES-Tris pH7.2 250m mol/L 10m mol/L
KC1 5m mol/LL EDTA 20m mol/L. MgCl, 120 4°C
4000r/min 10min 16 000r/min 15min
Mt
1.5 Mt
1.5.1  SDH @ Mt 1.4 ©
¥ ®) Mt Mt
0.1mL 20 280nm  260nm Mt
=1.55A,4 —0.76A,; mg/mlL
1.5.2 MDH @ 48h
1.0g 6mL 20mmol/L. HEPES-Tris pH8. 9
4. 5mmol/L, MgCl, 10min 240 2°C 14000r/min 15min
@ 2.0mL 3.6mmol/L. NADP* NADP* 1.5.2
@ 0.25mL 28C 5 ~ 10min
0.25ml. 250mmol/L. L- 339nm
30s 3min 0.25mL
2.0mL 3.6mmol/L. NAD"* NAD* 1.5.2 @ NADP*
NAD* MDH

1.6
1.6.1 Mt ! Mt
0.2mol/La- 0.2mol/L
1.6.2 BSA 4
2
2.1
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A1 #EBEEHEaRRNENER
Fig.1 The effect of citral on motchondria shape of Aspergillus flavus
A. Control; B. Citral .

2.2 RN HEEEEEAER
2.2.1 FBEEX SDH M . % 1 R EE R & KM 6 3 & (minimal inhibityory consis-
tence, MIC) fit , SDH -3 Lh & 3% U BRI 1 27. 1%,
' F£1 HEET SDHFEHREM
Table | The effect of citrel on catalytic activity of ‘suecinate dehydrogenase

Control group Citral group
Teat item Average Average
1 2 3 1 2 3
Anvalidity 0.3684 (.3593 0.3631 0.3636 0.3937 0.3860 0.3904 0.3900
. S— 1 0.2931 0.2833 0.2903 0.2889 0.3454 0.3348 {,3408 0.3403
Adgm 0.0753 0.0760 0.0728 0.0747 0.0483 0.0512 0.0496 0.0497
Protein content/mg 0.0803 0.0733
Specific activity :
93.77 94.65 90.66 93.03 65.89 69.85 67.67 67.80

AU mg™ ' min™")

Note: The enzymic activity unit is defined as the 0.01 optical density decreased; specific activity (Urmg™" ~min™') 7 Aoovon’

(0.01PL) s AA gponm = Ajaestidity = A norma -

2.2.2 FPEEREX MDH BE40R .38 2.3 3 R IAT R A L L3 My K it , NADP”
A NAD ' BB BI R MDH 8739 HIE BB/

2 %8, 2L NADP' S EIEERT, % BB 41 MDH - F X % R 5.55U mg™ ' *min~', TH4F
BEEE 4 MDH B HIE 4 3.93U mg ' »min™' BT MARET 29.2%.

%3 £, L NAD" i RENT, X B T HIE N 4.95U - mg™' - min~ ', T AT &2 RE 41 F
HHIE R 4.00U-mg™" *min" ' B RARMKT 19.2%.
2.3 McBREENRE

EABEFE R oM R R PR R, S BIME M W E B RERLGS TR
4, HERFIE, S RAM W, FFERE K Mt 385 8 KT 0 7 3R 1y B 1] SE 28 T U B R
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2 MDH NADP*
Table 2 The effect of citral on catalytic activity of malate dehydrogenase in
Aspergillus flavus mycelial cell cytoplasm with NAD* as coenzyme
Control group Citral group
Test item Average Average
1 2 3 1 2 3
Aps 0.232 0.231 0.229 0.239 0.253 0.229 0.234 0.246
Ao 0.240 0.240 0.237 0.231 0.261 0.237 0.241 0.239
AA3400m 0.008 0.009 0.08 0.008 0.008 0.008 0.007 0.008
Protein content/mg 0.300 0.300
Specific activit
peetic AV 533 6.00 5.33 5.55 4.10 4.10 3.59 3.93
/ U mg™" min
_ AAMO . P -1 . P . o I o ) . S
Note K= 00l x Pt K Enzymic activity U mg~ " protein min the enzymic activity unit is defined as the 0.01 optical increase per

miniter P The protein quantity in reaction system mg t Reaction time min .

3 MDH NAD"
Table 3 The effect of citral on the activity of malate dehydrogenase with NAD™ as coenzyme
Control group Citral group
Test item Average Average
1 2 3 1 2 3
Aps 0.360 0.353 0.342 0.352 0.359 0.357 0.356 0.391
Ay 0.352 0.345 0.335 0.344 0.353 0.351 0.351 0.352
JAVE) 0.007 0.008 0.008 0.008 0.006 0.006 0.006 0.006
Protein content/mg 0.310 0.303
Specific activity
L 4.71 5.23 4.90 0.495 4.22 4.03 3.76 4.00
/U mg™" min
AA340m . .. . -1 L . .. - . . .
Note K= 00l xPi K Enzymic activity cnit U mg™ " protein min the enzymic activity unit is defined as the 0.01 optical desity

increase per miniter P The protein quantity in reaction system mg

t Reaction time min .

4 o- Mt
Table 4  The effect of citral on motichondria respiration speed with succinate a-ketoglutarate and pyruvate as substrate
Succinate a-ketoglutarate Pyruvate
Test item Time/min
Control Citral Control Citral Control Citral
10 65.14 49.38 52.62 45.09 65.41 41.77
Oxygen
20 93.71 67.89 78.80 58.68 93.82 61.05
consumption
o 30 111.64 84.87 87.46 71.32 111.22 76.82
/pLOy mg
40 126.05 96.99 92.11 76.87 126.21 87.94
10 6.51 4.94 5.26 4.51 6.54 4.18
Mt
20 4.69 3.40 3.94 2.93 4.69 3.05
respiration speed
30 3.72 2.83 2.92 2.38 3.71 2.56
/pLOy mg™" min~! o
40 3.15 © C%Tﬁ%ﬁli‘éH'?r'7}'\*&f¢%ﬁ%94‘“ﬁﬁﬁﬁ;l|§£:§%5!ﬁf‘-iﬂ h‘r3r016 journals im ac cn
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2.3.1 Mt 30min Mt
84.87uL 111.64pL 24.2% 10min
4.941.0; mg " min~' 6.51p1.0; mg™" min~"' 24.1%
2.3.2 o Mt 30min Mt
71.32p1.0, 87.46.1.0, 18.5% 10min
4.51pL0; mg " min~' 5.26p1.0; mg™" min~'
14.3%
2.3.3 Mt 30min Mt
76.82uL. 111.22uL 30.9% 10min
4.184L0; mg " min~' 6.54p1.0,; mg™" min~' 36.1%
3
8
3
Mt
Mt
Mt
NADP* NAD" MDH NADP*
MDH NADPH
NAPH +
H* FH, NAD* MDH
ATP
Mt
ATP ATP
a- Mt Mt
c Mt
Kwobloch ° “
” Mt Mt
Mt Mt
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Study on Biochemical Mechanism of Citral Damage to
the A . flavasi’ s Mitochondria

Luo Man'®  Jiang Like'"
! Department of Biological Engineering Anhui Agricultural University Hefei 230036 China
2 College of Life Sciences Wuhan University Wuhan 430072 China

Abstract Adopted biochemical method and combinded with Scanning Electron Microscope SEM to

observe study the inhibition-growth mechanism to A . flavus when citral was permeated to the cell

and damaged mitochondria the result suggested that the mitochondria changed in many kinds of un-

rule shape and the oxidation-reduction system was destroyed when the citral reached at the level of

anaphylactic consistency to A . flavus . Compared with the control group activities of MDH and SDH

in experimental group non-reversibly decreased 27.1% and 23.8% respectively and grandully lost.

When respectively used the succinate pyruvate and o-ketoglutarate as substrates the respiration

speed of mitochondria separatelly decreased 24.1% 36.1% 14.3% . It suggested that the citral
could inhibit the biosynthesis of the mycelial DNA RNA lipoid and protein so promoted to dath.

Key words Citral  Aspergillus flavus Mitochondria Biochemical mechanism
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