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Evaluation of Pichia pastoris on taste profile characterization of sour porridge

SHE Mina, WANG Yurong, LIU Kangling, SHUANG Quan*

(College of Food Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: Pichia pastoris and lactic acid bacteria were mixed to prepare sour porridge samples, meanwhile using lactic acid bacteria single fermented

sour porridge as control, then sour porridge taste quality was evaluated by electronic tongue technology combined with multivariate statistical meth-

ods. As a result, the sourness was the main taste characteristic of the fermented sour porridge. The Mahalanobis distance analysis showed that the sour

porridges fermented with compound microbes and with single lactic acid bacteria were classified into the same cluster. Furthermore, the multivariate

analysis of variance found that there was no difference between the two groups (P> 0.05), P. pastoris had no positive effect on the taste quality of sour

porridge.
Key words: Pichia pastoris; sour porridge; electronic tongue
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Table 1 Information of single and compound strains

AYL: PR B : R4 CHL: S

%% il %y i 4 R

Al Lb. paracasei A4-1 B1 P. kudriavzevii JA1-1 e Lb. paracasei A4-1+P. kudriavzevii JA1-1
A2 Lb. paracasei A4-2 B2 P. kudriavzevii JA2-1 2 Lb. paracasei A4-2+P. kudriavzevii JA2-1
A3 Lb. plantarum A6-3 B3 P. kudriavzevii JA3-1 3 Lb. plantarum AG-3+P. kudriavzevii JA3-1
A4 Lb. paracasei A7-3 B4 P. kudriavzevii JA9-1 C4 Lb. paracasei A7-3+P. kudriavzevii JA9-1
AS Lb. plantarum A13-2 BS P. kudriavzevii JA10-2 Cs Lb. plantarum A13-2+P. kudriavzevii JA10-2
A6 Lb. paracasei A8-3 B6 P. kudriavzevii JA14-3 C6 Lb. paracasei A8-3+P. kudriavzevii JA14-3
A7 Lb. paracasei A8-4 B7 /A kudﬁavzevii JALS-2 c7 Lb. paracasei A8-4+P. kudriavzevii JA15-2
A8 Lb. plantarum A24-1 B8 P. kudriavzevii JA16-2 Cc8 Lb. plantarum A24-1+P. kudriavzevii JA16-2
A9 Lb. paracasei A10-2 B9 P. kudriavzevii JA17-1 €9 Lb. paracasei A10-2+P. kudriavzevii JA17-1
A10 Lb. plantarum A26-1 B10 P. kudriavzevii JA17-2 C10 Lb. plantarum A26-1-+P, kudriavzevii JA17-2
¥E: PN Pichialii, Lb.h Lactobacillus/i »
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Fig. 1 Box figure of sour porridge taste of various indicators
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Table 2 Significance analysis of each taste index of sour porridge fermented by different strains

Hidi A4L: FLR R 4 =10) B : fi#BF 1 41 (n=10) CH4: 4L (n=10) PAii
g -0.90(-3.20~0) -23.05(-33.62~-1.95) -4.74(-34.24~0.74) 0.0010
N -0.16 (-0.49~0) 3.20(0.88~4.65) 1.32(-0.35~4.32) <0.000 1
b3 -0.08 (-0.49~0.17) 4.72 (-10.90~-0.30) -0.72(-10.97~0.37 0.0014
EUN 0.70(0~-2.49) 9.47(0.90~19.63) 1.01€0.10~20.73) 0.001 1
fif ik 0.570~1.66) 9.24(0.77~11.90) 2.16¢-0.26~12.04) 0.0010
JERA 0.01(-0.04~0.04) -0.45 (-0.76~0.12) -0.06 (-0.69~0.28) 0.003 8
FEB -0.49 (-0.79~0) -0.25(-0.40~0.96) -0.24(-0.50~-0.09) 0.062 4
H:FE 0.05 (-0.03~0.14) 0.82(-0.05~1.55) 0.22¢-0.13~1.54) 0.006 8
T+ 8 b Bt o b R B BN~ SR D . R
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IR EE o [P e 2T 40, FLIR TR AL R PRI DA A5 i v BRI A
2R AT 5 o s ORGSR B R AR IR AT X 58 B AL, AR
ift 5 B B R LR R AR AT G 3R S I8 4 B 4K
G e R IR 5 B AR IR P B IR AT T B PR R T R A X
R A . FRER2INF] N, L R BRSO R AR AR L L
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B# P>0.05) .
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Table 3 Correlation analysis of organic acid contents of sour porridge fermented by different strains

PR JEl g1y 7R K R BURD AL FLEE AL (n=10) B4 : B 40 (n=10) C4: R4 (n=10) PAfi
IR y=0.61x-9.33 0.998 8 0.12€0.09~0.13) 0.09 (0.08~~0.12) 0.09(0.08~~0.13) 0.009 2
PRI y=0.26x+8.07 0.999 4 0.620~1.16) 0(0~0.69) 0.63 (0~0.86) 0.002 5
AR y=0.12x+0.50 09990 - — - e
FiHkR =0.06x+0.89 0.999 2 0.27(0.25~0.39) 0.35(0.27~0.48) 0.27(0.26~~0.58) 0.056 8
e =0.07x-2.60 0.999 7 —_ 0(0~0.01) 0(0~3.59) 03253
Tk y=0.12x-5.48 0.995 5 3.95(3.34~-6.45) 0.37(0.07~3.80 3.77€0.01~4.77 0.000 6
LR y=0.07x-6.98 0.999 1 0.530~1.32) 0.27(0~0.66) 0.43 (0~1.48) 0.670 2
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Fig. 2 Factors score diagram of PC1 and PC2 of the taste profile of
sour porridge fermented by different strains

by P2 T 441, AN 90 = 4L R T R 4 ) AT b S T
o B G A 4 B B o, FLIR TR AR AL ALR RERR 36
LA 2, T G A A TR PR S A P A A U X L
PCAJC W 1 43 ITHEA 32k, RGNS I 434 (CCAD J&—
A B (1 28 AT 53 » T 4 2R AN PCA I Sl B,

3 -
21 W *
= ] ~ “~ A * A *
8% EN v
20 z —
Eal A u * K X p
FEE ~ JLE Al
& Vo % ~ PR PRI £
F | \& Ll
3. o

E g Rty Ry R 1S theh > e ST R
oAkl
(53 B FCCASHTHY R [E) Btk & BEBR IS AWK G B TR 4
Fig. 3 Evaluation on the taste quality of sour porridge fermented by
different strains based on CCA analysis
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Fig. 4 Evaluation on the taste quality of sour porridge fermented by
different strains based on Mahalanobis distance
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Fig. 5 RDA biplot of taste indexes of sour porridge fermented by
different strains
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Table 4 Difference analysis of physical and chemical indexes of sour porridge fermented by different strains

By A4L: LR 4L (=10) B#L: BABF R4 (n=10) C#l: 54 (0=10) Pl
L* 28.31(27.18~29.75) 28.16(27.36~29.77) 28.23(27.18~29.75) 0.878 6
a*ii 041 (-0.59~-0.04) 0.51(-0.89~-0.39) -0.40 (-0.57~-0.04) 0.1028
b -0.22(-0.51 ~-0.04) -0.08 (-0.31~0.88) -0.18(-0.15~0.15) 0.2105
pH 3.47(3.38~3.61 4.54(3.43~4.83) 3.41(3.30~547 0.0113
JBE/ (geLH 1.24 (0.94~2.00) 0.94 (0.53~1.58) 0.88(0.64~1.32) 0.0555
T [ T4/ (g2 100 g 4.67¢1.99~10.03) 3.21(0.35~8.16) 1.59(0.19~5.56) 0.0127
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