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rRNA (Vibrio mL/min; 100 1; : 1 uL :
parahaemolyticus); Mixture Me 82( Agilent HP-5ms (30 mx0.25 mmx0.25
Larodon ), um,19091s-433), 280 C, EI ,
70 eV, 230 C;
2 mol/L - : 4¢g NISTO02.L
, 100 mL V:r=1:9)

x1 MEBEHROFARSMERIEATCESY

B >

Tab. 1 Gas chromatography pretreatments of bacterial

10% - Vv : 10 mL fatty acid
90 mL , A PR 4% A
2216 E (1 000 mL): ,0.01 g; Bk [
,15¢g; ,5¢g; ,1g;pH7 I 60 C, 10 min 70 C, 15 min
I 60 ‘C, 10 min 80 ‘C, 10 min
1.2 REapE I 60 °C, 10 min 80 ‘C, 15 min
HZQ-C : I\ 70 °C, 15 min 70 °C, 15 min
: : \4 70 °C, 15 min 80 ‘C, 10 min
; FD-1A: VI 60 °C, 10 min
; 6890N 5973 Vi 70 °C, 15 min
VI 80 C, 10 min
1.3 KB F % '
1.3.1 (12-13] 1.34
4 C VP-X-3 )
2216E ,
2216E , 28 C
24 h, 8 000 r/min 10 min, 2 %%5 é}*ﬁ
0.85% 3, , 2.1 JERFBRAAR & 34T
48 h ; 1 ;2 3
1.3.2 ,
100 mg , 2 70 ‘C 10 min 70 C 15 min
mL 2 mol/L - , ( 2 ( 3)
60 C 70 C 10 min ,
2 mL s ;
10% - 2 mL, HP-INNOWax
70C 80T, 10 min ,
15 min , 2 mL ( Cl6:0 CI8:0 Cl6:1 C18
, , 0.22 pm , o1 ); HP-5ms ,
1 , )
1.3.3 Cl6:1 Ci8:1 Clé6
Agilent HP-INNOWax (30 mx0.32 0 C18:0
mmx0.25 pm, 19081N-113); : ; FID ;
150 C, 5 min; 3 C/min , 3
170 C, 5 min; 3 ‘C/min 210 C, :
5 min; : 45 mL/min; 1 40 C12-C18 Cl14-C18
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2 4 22.00 =
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C13-Cl16 ,
35.46% 37.60% 53.61% 56.82%

29
» % 4 ou 24 23 23 24
5.27%  6.67% . Bl
0.60% ,C14:0 CI16:0 CI6 10
5
1 1(9c) CI8: 0(7c) 4 o R I O O 2 O S S 22
I I m v A% Vi VI VI

80% > SAHATALE A
s 5.32 min 6.52 min  8.05 min A
’ Fig. 4 The quantity of peaks under different gas chroma-
2.2 /‘;L.#E] ﬁffﬁtfﬁ%’ﬁ‘ﬁ éijﬁé_déﬁ% él!J _.%/; "I%J tography pretreatments
A 23 AMWLEE EBEZ OGP
v ;
) 29 ( 8 , 70 C 15
) , , min( [ IV V)
, , Y
) 70 C
*2 ARESEFLEFENEEESHFM
Tab.2 The effect of different pretreatments on peak heights
(pA)
I I I v \% VI VI Vil
S 13.24 4.62 2.73 20.50 3.74 3.37 9.06 7.08
UDl1 1.03 0.40 0.26 1.62 0.34 0.00 0.00 0.00
M 5.24 1.69 1.02 7.98 1.37 1.25 2.99 2.34
UD2 1.91 0.69 0.87 2.93 0.61 0.00 0.00 0.00
12- - M 1.71 0.51 0.33 2.60 0.43 2.83 3.45 3.07
UD3 2.79 1.27 1.24 4.26 1.10 0.00 0.00 0.00
S 27.46 7.59 4.89 40.56 6.14 21.66 30.87 26.41
S 1.14 0.40 0.24 1.80 0.32 1.48 1.81 1.64
9- - M 4.45 1.16 0.81 6.69 0.93 4.82 6.04 5.09
12 - M 2.50 0.66 0.49 3.71 0.53 3.45 4.30 3.68
S 7.50 1.96 1.36 11.71 1.67 3.82 4.55 3.85
14- - M 6.83 1.66 1.13 10.26 1.38 9.74 11.65 9.72
S 82.17 18.80 12.92 117.03 15.75 96.28 115.28 92.39
9- S 139.08 33.73 22.15 180.14 27.21 126.37 156.76 134.80
a- - M 3.03 0.66 0.48 4.73 0.58 3.23 3.93 3.03
b- - M 1.40 0.31 0.24 2.12 0.27 1.82 2.14 1.70
S 1.64 0.35 0.26 2.69 0.31 1.24 1.51 1.16
S 1.18 0.30 0.21 1.93 0.24 0.88 1.11 0.93
S 3.10 0.64 0.46 5.03 0.56 4.49 5.37 3.53
9- S, M 2.20 0.53 0.38 3.60 0.46 2.37 2.98 2.07
11- S, M 42.35 8.91 6.04 63.82 7.27 39.52 48.07 38.06
9,12- S 0.41 0.00 0.19 0.66 0.22 0.52 0.64 0.45
M ;S ;UDI UD2 UD3
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15 min I Vv, 60 C 70 ‘C
80 C(II III V) ,
, , I 1II
R 3 80 C,
(I 1 v , 80 'C 15 min(III) 3 , Cl15
> C15
( 6.52 min ),
, ( 80 C) )
) I ,
24 AAMWMRELHIEHBREG 5 ST ’
AL ’ ’
, I IV
( 3 (1 1V , I
*3 TRESEMLEFHNEREESENTMN
Tab.3 The effect of different pretreatments on fatty acid contents
(%)
I I il I\Y \Y% VI VI Vil
2.01 2.77 2.39 1.85 2.71 0.47 1.04 0.96
UD1 0.15 0.24 0.23 0.15 0.23 0.00 0.00 0.00
0.91 1.15 1.02 0.83 1.11 0.20 0.39 0.36
UD2 0.34 0.51 0.93 0.33 0.53 0.00 0.00 0.00
12- - 0.34 0.42 0.38 0.33 0.43 0.54 0.55 0.60
UD3 0.51 0.98 1.39 0.52 1.02 0.00 0.00 0.00
5.81 6.69 6.27 5.55 6.43 4.41 5.16 5.28
0.23 0.33 0.29 0.24 0.33 0.30 0.31 0.33
9- - 1.00 1.08 1.13 0.99 1.03 1.07 1.12 1.10
12 - 0.59 0.61 1.20 0.64 0.59 0.78 0.82 0.82
1.76 1.90 1.92 1.84 1.91 0.89 0.86 0.87
14- - 1.74 1.75 1.77 1.75 1.75 2.51 2.41 2.43
24.04 22.61 22.65 23.88 22.80 28.98 28.07 27.09
9- 41.25 41.16 39.39 39.47 40.48 39.47 39.54 41.27
a- - 1.06 0.89 0.94 1.05 0.94 1.08 1.10 0.97
b- - 0.54 0.53 0.64 0.57 0.58 0.69 0.66 0.63
0.59 0.53 0.58 0.70 0.55 0.48 0.46 0.44
0.44 0.43 0.42 0.50 0.43 0.34 0.35 0.35
1.11 1.01 0.93 1.25 0.96 1.69 1.62 1.29
9- 0.70 0.69 0.70 0.85 0.72 0.82 0.82 0.69
11- 14.19 12.93 12.81 15.53 12.91 14.39 13.90 13.48
9,12- 0.15 0.00 0.58 0.20 0.57 0.24 0.18 0.19
SFA 36.25 36.67 35.75 35.90 36.46 37.11 37.60 36.28
UFA 56.97 55.55 54.19 56.78 55.44 55.56 55.10 56.31
BCFA 5.27 5.27 6.05 5.34 5.33 6.67 6.65 6.55
:UD1 UD2 UD3 ; SFA UFA BCFA
80 /2013 /37 /



R kE REPORTS

(VI1,
VII, VIII) ,
3 d#
> 2
mol/L NaOH- 2mL, 70 C , 10 min; 10%
H,SO,- 2mL, 70 'C , 15 min
VP-X-3 29 s
[14]
.15
( ) ,

, iCl15:0 C15:0

iCl6 : 0 Cl6: 1wT7t

Cl17:0 cyCl7:0 cyCl9:0 C18:1w7

[15]

Cl13 Cl4 CI5 Cl6 (
4.0%  6.0%),
[16]

> >

Kaneda"”

12(
13)methylC14:0 ,

s 1S0
( ) ,

anteiso (

) [16] [18]

Maria

>

( 12C 13C
15C),

[19]

BHI TSBA TSA LB
, 2216E ; ,
NISTO02.L

Lambert 2% ,

(100 °C 30 min) (100 °C 15 min)

>

100 C

[21]

80 C 18 h,
(60 C 2 min) ,

(60 C 20

min)
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Analysis of Cellular Fatty Acid Composition of Marine Bac-
teria by Gas Chromatography
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Abstract: The composition and percentage of fatty acids in Vibrio parahaemolyticus VP-X-3 were analyzed by gas
chromatography. With quantity, peak height and percentage of fatty acids showed in the chromatography as the
standard, the saponification and methyl esterification conditions were also investigated to give an optimum pre-
treatment method. The results indicated that both saponification and methyl esterification influenced fatty acids
composition and percentage. The peak quantity and height were increased by lowering saponification temperature.
Too high methyl esterification temperature would easily damage fatty acids, especially the structure of long-chain
fatty acids and unsaturated fatty acids. The esterification effect would be worse with longer esterification time at
higher esterification temperature. The optimum gas chromatography pretreatments were as follows: saponification,
2 mL 2 mol/L NaOH-methanol, water bath at 70 ‘C for 10 min; methyl esterification, 2 mL 10% H,SO4-methanol,
water bath at 70 ‘C for 15 min. On the chromatogram of GC, the quantity of chromatographic peak was as many as

29, and the peak height was distinctly higher than those with other different pretreatments.

(AL h#E: B 3k)
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