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Abstract ; Gas chromatography ( GC) internal standard method was used to qualitatively and quantitatively analyze the fatty
acids of Pixian soybean paste with eight different post— fermentation stages, which was extracted with petroleum ether and
methylated with sulfuric acid—methanol.The results showed that the crude fat contents was 3.46% ~4.29% , and the total fatty
acid contents was 8.258~18.484 mg/g. There were nine fatty acids detected at different post—fermentation stages, which were
linoleic acid(4.963~11.668 mg/g) ,oleic acid(1.186~2.706 mg/g) , palmitic acid(0.751~1.649 mg/¢) , linoleic acid(0.405~
0.886 mg/g) ,stearic acid (0.296~0.856 mg/g) , myristic acid (0.131~0.305 mg/g) , transoleic acid (0.126~0.230 mg/g) ,
palmitoleic acid(0.056~0.142 mg/g) and lauric acid(0.030~0.113 mg/g).The results of principal component analysis showed
that the contribution rates of the first and second principal components were 75.09% and 15.21% respectively, and the
cumulative contribution rate was 90.30% , which could be better reflect the basic information of all fatty acid compositions.
Moreover, the fatty acid changes in the post—fermentation period could be roughly divided into three stages( post—fermentation
early stage , post—fermentation middle stage and post—fermentation late stage) ,and the changes of fatty acids in the early stage

were far greater than those in the middle and late fermentation stage.The results of the study could provide a scientific basis for
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Pixian soybean paste industrialized production control product quality and establishment of production quality control system.
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Fig.1 Fat contents of Pixian soybean paste

during different post—fermentation stages
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Fig2 Gas chromatogram of fatty acid components

in Pixian soybean paste samples
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Table 1  Fatty acid composition and contents of Pixian soybean paste at different post—fermentation stages( mg/g)
Aby AR R R FRAE R FEREAR il i 2 TR
(M) (C12:0) (C14:0) (C16:0) (C16:1) (C18:0) (C18:1)
1 0.090 +0.003° 0.257 £0.006° 1.649 +0.081' 0.142 +0.007' 0.856 +0.005¢ 2.706 +0.081°
3 0.113 +0.001# 0.305 +0.005" 1.182 £0.024° 0.085 +0.002° 0.598 +0.002 1.833 £0.054°
6 0.030 £0.001° 0.131 £0.001* 1.157 £0.014° 0.056 +0.000° 0.351 £0.003" 1.339 £0.019°
9 0.047 +0.003" 0.145 +0.002" 0.963 +0.017" 0.081 +0.002" 0.366 +0.008° 1.569 +0.034"
12 0.067 +0.003° 0.194 +0.005° 0.899 +0.038" 0.076 +0.003* 0.364 +0.002° 1.515 £0.053"
18 0.102 +0.001" 0.139 £0.003" 0.763 +0.019° 0.068 +0.004" 0.296 +0.009° 1.262 £0.064°
24 0.092 +0.004° 0.131 £0.001° 0.751 +0.016° 0.059 +0.002° 0.312 £0.009* 1.186 £0.034°
36 0.076 +0.001° 0.235 +0.006" 1.232 +0.081° 0.074 +0.005" 0.500 +0.004" 1.786 +0.079°
\ - o i IV S i 7 % N i
1 0.230 +0.006° 11.668 +0.063° 0.886 +0.004' 2.852 3.078 12.555 18.484
3 0.177 +0.003" 8.472 +0.025° 0.784 +0.002° 2.198 2.095 9.257 13.548
6 0.128 +0.001° 5.382 +0.056" 0.464 +0.005" 1.669 1.523 5.846 9.038
9 0.141 £0.008* 7.091 £0.014" 0.549 +0.002° 1.521 1.790 7.640 10.951
12 0.146 +0.002° 6.689 +0.035" 0.602 +0.003" 1.522 1.737 7.291 10.551
18 0.130 +0.002° 4.963 £0.023° 0.535 +0.002° 1.300 1.460 5.498 8.258
24 0.126 +0.005° 5.488 +0.015° 0.405 +0.001° 1.286 1.371 5.892 8.549
36 0.178 +0.007" 10.677 £0.085"  0.581 +0.004 2.043 2.038 11.258 15.340
& R FE TR R B B 25 (P <0.05,n=3),
F2 FRUTERTERE]AY B2 R ARAHOC R AL
Table 2 Pearson correlation coefficient between fatty acid indicators
C12:0 Cl14:0 C16:0 Cl6: 1 C18:0 C18:1 C18: 1t C18:2 C18:3
C12:0 1 - - - - - - - -
Cl14:0 0.519 1 - - - - - - -
C16:0 -0.289 0.417 1 - - - - - -
Cl6: 1 0.276 0.608 0.534 1 - - - - -
C18:0 0.334 0.801 " 0.699 0.915* 1 - - - -
C18:1 0.225 0.733" 0.68 0.959 ** 0.977 ** 1 - - -
C18: 1t 0.346 0.818" 0.634 0.912* 0.980 ** 0.981* 1 - -
C18:2 0.225 0.785" 0.587 0.782" 0.885 ** 0.904 ** 0.944 * 1 -
C18:3 0.428 0.863 " 0.524 0.890 ** 0.919 " 0.909 ** 0.910* 0.773" 1

T FOREAT R BHIOCHE (P <0.05) 5 o s F/m BATH U RYAICHE (P <0.01)

PR 55 PR 52 42 35 IEAH OC (P < 0.05) s At R L H A
1R -5 HABAR T IR I A A7 A ME .t THRfrZ
B PP A7 AEAS W) A2 A9 AR SE P, B AT LA 32 853
SRR ak e A b HIV I Ah B I D7 R B b 2R AT R AE b
L SRAIE T S A NS TR S A [R) s A PR e U A9 5 2R o
TS AR A TRk AR UL 3R 3t 3 3 W, | 2
A FE S B TTER ) Sl 75.09% (15.21% , RBLTT
BR324 90.30% i $HL 2 A~ F2 b fe 338 , T
J2 WS N DT PR 2B i FEAE S o
K3 BT BIRHEELAN SRR
Table 3  Eigen values and contribution rate

and of the principal components

EBOr KR TTROR(%)  BBTTECR (%)
PCl 6.758 75.09 75.09
PC2 1.369 15.21 90.30

206 20204 51047

RS IER TR RE DL 4, 3 FIER 4 K45
AE e B AE AT 0, 2 — FE ks PCL 2 e C18: 1t
C18:0.C18: 15928 (5 5., i nl s PC1 sy 44 o4+ /i
BEWT B R 5 Fo 5 — F 4y E B M C12: 0 Fl
C16: ORY7ZL 55 B, , B nDKG PC2 iy 44 S M A s 1 A
¥ Fo

Pl 3 Sy o o A 2 B9 AS [R] 4 1 30 18 15 1R 2H
S EIE o ANE 3 AT AR Y, AN [RE S A4 O\ 22
FREGEE B2 AN A R B3 B8, U 8 A TA] s &
PRESOY SR L SRR i A3 B T B Y X A3, Hi e R
TEARAR b A I 2 Rl e ] A2 Ak 17 A2 Ak, PRI AT O E0kE
Je R EI R W7 1R 09 A2 A 3 S — AN B B, 0 5l s &
BRI (1~3 M) (R3] (6~9 M) J5H](12~36 M), Jf
LR A P ek Ta) #8271 A A A B8 Dk 555 , 5 G
B, AT e T A e A B R, 25 AR AR W S i AR
B ACIES aa Fe e b, ASOAH R — P 1~ H HIR T R 5



@a:ﬁ%&l

bR g

Vol.41,N0.10,2020
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Table 4 Loading matrix of principal components

RE TR C12:0 Cl14:0 C16:0 Cl6:1 C18:0 C18:1 C18: 1t C18:2 C18:3
PC1 0.134 0.325 0.251 0.352 0.381 0.377 0.382 0.352 0.364
pc2 0.769 0.251 -0.560 -0.033 -0.036 -0.106 -0.003 -0.061 0.120
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Fig.3  Score plots of fatty acid composition
during post—fermentation of Pixian soybean paste
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