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Principal component analysis of flavoring substances in fermented soymilk
with different strains
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(Beijing Key Laboratory of Plant Protein and Cereal Processing, College of Food Science and Nutrition Engineering,
China Agricultural University, Beijing 100083, China)

ABSTRACT: Objective To determine the difference of fermented flavor between different strains of fermented
soybean milk in view of the important sensory defects. Methods The representative literatures with reasonable
experimental design and complete data information related to flavor of fermented soymilk were collected, and the
flavor substances data of fermented soymilk produced by 27 kinds of strains were summarized. According to the
occurrence frequency of each substance, the main flavor substances of fermented soymilk were determined, and
odoractivityvalue (OAV) andrelative odor activity value (ROAV) were calculated by their thresholds and contents, to
determine the main contribution to the flavor of soymilk. Furthermore, principal component analysis(PCA) was used
to analyze the flavor of fermented soymilk from different strains. Results The main substances contributing most to
the flavor of fermented soymilk were 2,3-butyl ketone of 2,2,3-glutaric ketone, 1-octene-3-ketone, 3-
hydroxy-2-butanone, acetaldehyde, hexanal, 2-octene aldehyde, 2,4-decadienal, pentaldehyde, hexanol, 1-heptanol,
1-octene-3-alcohol, and 2-pentyl furan. Conclusion There are significant differences in the relative contents of 4

kinds of flavor substances, including milk flavor, strong beany flavor, weak beany flavor and non-beany flavor.
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Table 2 The main volatile compounds of fermented soymilk
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B 30200 L 3, 5 TH-2-F L 2- ek

FRJS(7 Fi) 2. TR, O, ¥R, TR, %K. KPR
I (2 i) 2-ZFEWRIR L 2- I FE IR
FRERZE(1 ) LR TR
FELEA T i
#3 BREIETERKRMEA S
Table 3 Analysis of the main flavor substances of fermented soymilk!*?>"!

Fes R} AU Fi i B {E/(mg/kg) AR 1 /% ROVA/%
1 2,3-T B Y, TREES 0.0023~0.0065 25.70 4.710
2 2, 375 il B Y. TREES 0.063 7.77 0.099
3 2-7 R 8 3.60 <0.001
4 2- TREE . VIR 0.14 2.05 0.012
5 2-T- i JIg iy Bk 5 2.61 <0.001
6 3-¥3E-2- T i LARTHIZS 0.005 1.22 0.197
7 BN FETRIIS 0.48
8 1 475-3- IR LR 0.00005 0.86 13.871
9 34 -2- Tl 0.44
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P Ry 5T KU 9 E/(mg/kg) % ROVA/%
10 3, 5-% T J-2-1 - - 10.66 -
11 2- e YNNI AIUN 0.007 0.38 0.044
12 i BEDR | BT R 0.015 1.57 0.084
13 T SREUAE B 0.0002~0.002 0.54 0.435
14 IEC EEUS 0.0028~0.0045 4.55 0.917
15 T GERAE . MR 0.12 0.68 0.005
16 2-CU T TR, PR MER 0.017 0.23 0.011
17 2- I WK, BESEK 0.00007 0.78 8.986
18 2-58 I - - 0.21 -
19 2, 4-PE TR KRF . IR 0.1 1.12 0.009
20 2, 4-%¢ "R AL . ThER 0.00007 8.68 100.0
21 TR izl AR 42 1.25 <0.001
22 R FUY A 7 SN S 4.03 1.81 <0.001
23 i KGR 23.85 -
24 A FHE L MBI 0.25 13.59 0.044
25 1-J3 FRERBIIR - 1.82 <0.001
26 2-F LT - - 0.67 -
27 3l BERER . Kk 0.018 0.62 0.028
28 1-PEE THIRMROR . IR 0.03 1.99 0.053
29 1-2¢ EHEARGYIELTS 0.11 1.67 0.012
30 1- TR B2'6 il SN i1 0.033 1.07 0.026
31 2 -1 -1 - 0.04 0.55 0.011
32 W R ANV 0.8 3.55 0.004
33 105 -3 BEEEOR . R 0.001 8.53 6.879
34 2-ZHE R TR, EIFIR 0.06 0.95 0.013
35 273 B R g EERALTS 0.06 3.77 0.051
36 iR LS 0.2 7.73 0.031
37 T RRLUS 2.2 0.75 <0.001
38 CiR TR RIR SR 2.51 5.07 0.002
39 FIR JELS 5 1.93 <0.001
40 T flg i & 3 2.75 0.001
41 R VAL AN 4 1.62 <0.001
42 R P{ VR - 1.37 -
43 LR TG WHR ., R 32.55 3.99 <0.0001
44 EN) P Es 5.9 0.98 <0.0001
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WAL, R X R 7 7L KUK BT R K 1 LR
FRFAEABLRN J7 22 TTHRZE AN 3R 4.

F4 EXRYROFEEMGTETEE
Table 4 The eigenvalue and variance contribution rate of the
flavor substances

F 5 AR T ETTHRER/ % BTy 25 STHkE %
1 4.195 32.272 32.272
2 3.017 23.206 55.478
3 1.948 14.982 70.460
4 1.479 11.378 81.839
5 0.790 6.075 87.913
6 0.493 3.791 91.704
7 0.407 3.133 94.837
8 0.338 2.603 97.440
9 0.162 1.249 98.689
10 0.092 0.709 99.399
11 0.053 0.409 99.808
12 0.016 0.127 99.934
13 0.009 0.066 100.000

Hy bl DL, e bR % B S 3L O E v XU W R 3 A
h, EREEERTER 4 DT HAPE 1 BRI
2 FR T ZE IR, 5N 32.272%M1 23.206%, H:
YRS 3 F%E 4 Fisr, HBEH I 251008 N 81.839%.
A R S T 2 A0 R I A AR ) S M A5 3 3 A A0 1) R B
KN
Y,=-0.393X,+0.921X%,+0.906X;+0.836X,-0.300X5-0.091
X4-0.005X,+0.757Xg-0.377Xo+0.215%,0+0.332X,,4+0.343X o+
0.766X,3
Y,=-0.125%,-0.174X,40.049X;-0.316X,-0.225X5-0.372X
6+0.788%7+0.256X5-0.163Xo+0.887X,0+0.860X,;-0.512X,,-0.
421X,5
Y;5=-0.069X,+0.042X,40.199X;-0.320X,-0.164X5+0.858
Xs+0.047X,-0.355X-0.457X9+0.261X,5+0.180X,,+0.721X,,-0
301X,5
Y,=-0.717X,+0.072X,-0.010%5-0.016X4+0.669X5+0.203
Xs+0.083X,40.083 X5+0.629Xo+0.147X,0+0.097X,,+0.161X, -

0.067X3
o, & FACER IR T 5 s

x5 BEFREIHRNKMEER

Table 5 The flavor substance represented by each factor
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SPIEI . M| 2, 428 IR 55 4 F 8050 1E 1l b
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2-THA, 2, 3-T 2R, 2, 3- % Wl 2B i £ B A H Ik
WYIsE, HREE S G R A T S LB B AU ) A
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IEAISEPY, Rk, 3-8 56-2- T L 2, 3- T @, 2, 3-IK
AR A G FL R, 55 3 R0 2618
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Fig.2 Load diagram of each flavor substance on PC1 and PC4
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