J@%:Q%A‘i

Science and Technology of Food Industry

LR A

(1. 441053;
2. 441021)
: R Lactobacillus fermentum( ) <L.delbrueckii
( ) L.casei( ) o
o L.delbrueckii
(P <0.05) L.fermentum (P <0.05)
(P<0.05); L.fermentum (P<0.05);

L.delbrueckii (P<0.05), L.delbrueckii o

Quality Evaluation of Suanjiangshui Prepared by Different
Lactobacillus Based on Principal Components and Cluster Analysis
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Abstract: The quality of the suanjiangshui prepared by Lactobacillus fermentum L.delbrueckii and L.casei was evaluated using
electronic tongue electronic nose and colorimeter combined with principal component and cluster analysis.The results showed
that different Laciobacillus fermentation suanjiangshui samples had obvious separation tendency in spatial arrangement and
clustering while the same group showed obvious clustering trend. In terms of taste quality the acidity of the suanjiangshui
prepared by L. delbrueckii was significantly higher than that of the other two groups ( P < 0.05) and the richness was
significantly higher than that of L fermentum( P <0.05) while the bitterness and saltiness were significantly lower those of the
other two groups( P <0.05) .In terms of flavor quality the content of aromatic substances in the fermented suanjiangshui by
L.fermentum was significantly higher( P <0.05) .L.delbrueckii was better in color quality( P <0.05) .In conclusion L.delbrueckii
is more suitable for the fermentation of suanjiangshui.
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. N 5 min 30 mL
! 12 o
o 0.5% 1% 1 min
N o Al ~ Al5 100 mL
AN " a L.fermentum B1 ~ B15 100 mL
o L.delbrueckit C1~C15 100 mL L.caset
37 °C 24 h 8000 r/min 5 min o
o 6 1.2.2
40 mL 80 mL 8000 r/min
7 5 min o "
1.2.3
e 15 mL 50 mL
L.fermentum( ) . L. delbrueckii ( 50 C 30 min 15 min
) L.casei( ) o 2
180 mL/min 90 s 60 so
49.50 51 s o
‘ 1
1 Table 1  Standard sensor arrays and
1.1 performance specification in electronic nose
15 L. fermentum: HBUAS53211. HBUAS53212.
HBUAS53213 .HBUAS53214 . HBUAS53218 . HBUAS53224 .
HBUAS53226 .HBUAS53227 . HBUASS53228 . HBUAS53234 . 1 W1C 0.010%0
HBUAS53235.BUAS53241 .HBUAS53244 \HBUAS53254 2 W58 NO, 0.001%0
HBUASS3271 3 WaC 0.010%c
;15 L. delbrueckii: HBUAS53122. HBUAS53123. 4 W6S H, 0.100%
HBUAS53125.HBUAS53129.HBUAS53131 . HBUAS53133. 5 W5C . 0.001%o
HBUAS53136 .HBUAS53147 .HBUAS53156 - HBUAS53160 6 WIS CH, 0.100%o
HBUAS53207. HBUAS53154. HBUAS53195. HBUAS53134
HBUAS53146 7 W1iw H,S 0.001%0
;15 L. casei: HBUAS53301. HBUASS53307. 3 W2S CO 0.001%0
HBUAS53308 .HBUAS53309 . HBUAS53310. HBUAS53312.
HBUAS53315.HBUASS3316 HBUAS53317 . HBUAS53319. 9 w2w H,S 0.001%o
HBUAS53320. HBUAS53323 . HBUAS53329. HBUASS3337
HBUAS53350 10 W3S CH,; 0.100%0
: 1.2.4
; ( ) 609 : 250 mL 8000 r/min
: N N 5 min 150 mL 50 mm x 50 mm
N Insent o o
SA 402B Insent ; PEN3 °
Airsense ; Ultra Scan PRO s
Hunter Lab : SHP-080 3
; CR21N CIE1976 L'( — :0—-100) a (
o —  +) b — ) o
1.2 1.3
1.2.1 Mann—Whiney test Kruskal—Wallis test
L.fermentum- L.delbrueckii  L.caset 15
5 mL MRS 150 mL ; ( principal component
MRS 5000 r/min analysis PCA ) . ( Canonical
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correspondence analysis CCA) . ( Cluster 2 o 2
analysis CA) ( Multivariate analysis of WI1C( ) \W5S
variance MANOVA) ( ) - W6S( ) \W5C
o ( N ) W1S( )
PAST3 W3S( ) W3C
MATLAB 2016b ; Origin 2017 ( ) WIW( N
o ) W2S( ) W2W(
2 ) .
2.1
211 N o Kruskal — Wallis
45 test WI1C.W5S.W5C. WIS W3S 5
(P<
T ’ 3 0.001) ; Mann— Whiney test L.fermentum
1 o
(P <0.05)
:f%rz::eth:z (P <0.05) - L.fermentum
----- L.casei
i A o L. fermentum
i e el 2 e .
=
—A— [ fermentum
& [ delbrueckii
-25 T — ~ . v r - w3C ¥ L.casei
BUK WOk WK UK SRR JSORA JROKB I
1
Fig.1 Box diagram of the taste index of suanjiangshui wes
samples fermented by different kinds of Lactobacillus
Mann—Whiney test
(P<0.05)
1 2
Fig.2 Radar diagram of the flavor index of suanjiangshui
. Kruskal — Wallis test samples fermented by different kinds of Lactobacillus
3 NN A( 2.1.3
) (P <0.001) ( )
(P <0.01) Mann — Whiney test 2 3
L.delbrueckii L ( ) a’ ( )
( P <0.05) ( P <0.001) b ( ) (P <
L.fermentum (P <0.05) 0.01) . Mann — Whiney test L. delbrueckii
(P <0.05) . L.fermentum( P <0.05)
L.casei( P <0.05) .
o L.delbrueckii o L.delbrueckii
2.1.2 2.2
10
3 2.2.1 UPGMA
2
Table 2 Difference analysis of water color indicators of suanjiangshui samples fermented by different kinds of Lactobacillus
L.fermentum L.delbrueckii L.caset P
L 31.4(31.95 27.03~34.49) " 35.78(36.02 29.28~41.11) * 37.68(37.85 34.52~42.09) * <0.001
a -0.45(-0.48 -0.87~-0.06) * - 1.01(-0.97 -1.39~-0.64) " -0.82( -0.89 -1.28~-0.06) " <0.001
b -3.55(-3.8 -4.29~-1.81) * -3.45(-3.55 -4.15~-2.11) * —4.1(-4.12 -5.33~-3.28) " 0.003

:31.4(31.95 27.03-34.49)
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Fig.3 3D factor load diagram of suanjiangshui
samples fermented by different kinds of Lactobacillus
3 89.27% 3
73.17% ~ 11.43%
4.67 % 3
21
3 o 3 PC1
A WI1C.W5S.W6S.W5C.WI1S.W3S.L" .
a b 10 PC1
L \W6S.W5S.W1S.a' A
0.37 WI1C.W5C.b" W3S
W3S 0.37 PC1
N ; PC2
0.60
N B
0.39 pPC2
; PC3 N SWIW.W2W.W3C wW2S
6

0.44 PC3 o
PC1 L.caser PC2

L. delbrueckii PC3

L.fermentum -

4a 3
L.fermentum
L.delbrueckii
L.caset
3
4b 3.0 45
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I ;
2.5 45 2
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Fig4 Factor score diagram( a) and cluster analysis of

suanjiangshui samples fermented by different kinds of Lactobacillus
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PCA PCA o
222
3
5 o
Sa 3
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Fig.5 Canonical correspondence analysis( a)
and cluster analysis( b) of suanjiangshui samples
fermented by different kinds of Lactobacillus
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