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Fig.2 Changes of acidity of congee during fermentation
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Table 2 Changes of color difference index of congee during fermentation

. KB B 18] /h
& £ 3547
0 6 12 18 24 30 36 42 48
L 57.50 57.45 46.9 44.70 39.05 35.40 37.55 31.65 30.55
+ 0.00° +0.21° +1.27 + 127 +0.07¢ + 0.00 +2.33¢ +0.92¢ + 0.64¢
a -0.55 -0.35 -0.25 0.15 0.20 0.15 0.45 0.40 0.35
+ 0.07* +0.21 +0.07 + 0.07¢ + 0.00° + 0.07¢ + 0.07% + 0.00% + 0.07°
b 0.35 0.60 2.20 3.80 3.85 4.10 4.70 4.85 5.70

+0.07 + 0.00° +£0.57" +0.42° +0.07° +0.14 +0.14 +0.07* + 0.85°
TE < [T bR S TR A b 2 BT I 25 1 22 7 (P<0.05)

2.2 REEIEFERMERKY FH S PR AT — R MR 122 ) R 3K O S SRAE R bE
221 BERGELA BUEYATRHEIER A IG IR 16 FhEIERR R Kk B AR P i
VRN HAE R R e — 2 — e MR L& RS BRI« 3,
Yy, AT DL X T A 0 8 AR A KU ) S 1Y

®3 BRABIERPEERSENETN (mg/1009)

Table 3 Changes of amino acid content in congee during fermentation (mg/100 g)

P 2R KB B 1) /h
4 A2 0 6 12 18 24 30 36 42 48
ERESE 8 & 15.15 16.15 9.02 17.15 20.30 21.55 23.55 18.15 24.00
(Asp) £0.07 +0.07 +004 +007 +014 +0.07 +0.07 =007 =0.00
b 8 5.23 5.99 6.19 7.15 8.96 10.10 11.50 8.71 12.80
(Thr*) £0.01 +000 +004 +000 +£0.09 +0.00 +0.00 =001  =0.00
EX§ ] B, 8 5.73 6.60 6.08 6.78 8.83 9.61 9.92 5.59 8.61
(Ser) £0.00 +0.01 +002 +000 +£004 +£0.02 +0.02 =001 =001
R & F 23.95 23.65 23.25 23.70 26.70 29.30 34.05 27.90 38.25
(Glu) £0.19  +0.07 +007 000 +0.14 +0.00 +0.07 =000 +0.07
R #F 8.26 9.01 9.315 10.50 12.75 14.00 15.80 11.10 17.20
(Gly) £0.02 +004 +002 +000 +£0.07 001 +0.00 =000 =0.00
EN B 11.85 13.25 13.50 15.70 18.95 20.65 23.20 16.55 25.10
(Ala) £0.07 +0.07 +000 +000 +0.07 +0.21 +0.00 +0.07 +0.14
i % 8.00 8.82 9.14 10.60 13.00 14.60 16.30 14.90 18.30
(Val*) £0.00 +0.04 +004 +000 +0.141 +0.00 +0.00 ==0.00  =0.00
F A * 0.85 1.43 1.29 1.80 2.88 3.73 2.98 1.96 5.91
(Met) £0.00 +0.02 +056 +001 001 +0.02 +0.04 004 =+0.16
5% R * 4.89 5.42 5.51 6.36 7.64 8.60 9.51 8.78 10.55
(Ile*) £0.01 +004 +001 002 +£005 +0.02 +0.00 =001  +0.07
7 R * 10.90 11.85 11.80 13.75 16.75 19.00 21.25 19.95 24.00
(Leu*) £0.00 +0.07 +000 +007 +0.07 000 +0.07 +0.07 =0.00
& ZL R * 3.84 4.31 3.77 3.67 4.62 4.92 5.54 3.58 5.51
(Tyr) £0.01 +000 +001 +004 +016 +0.04 +001 =004 =004
R AR * 6.16 6.43 6.40 7.23 8.44 9.21 9.93 8.59 10.65

(Phe*) +0.01 +0.01 +0.09 +0.06 +0.06 +0.01 +0.04 +0.06 +0.07
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(8% 3)
P 2k K B ut i) /h
A 0 6 12 18 24 30 36 42 48

iEY3 = 6.13 6.41 6.62 6.65 7.10 8.09 8.47 6.93 9.54

(His) +0.04 +022 +002 +001 £019 +007 +033 002 =+0.11

PR w3 6.23 7.41 7.57 8.76 1070 1220 1345 1196  14.95

(Lys*) +001 +004 +004 +0.02 £0.00 +000 £007 +002 +0.07

LR E R 3 1330 13.65 13.50 15.45 1840 2035 19.65 1530 2420

(Arg) +0.00 +007 000 +007 +0.14 +007 +346 000 =0.00

& A ¥ 6.81 7.49 8.05 9.80 13.00 1490 1725 13.85  20.75

(Pro) +0.18 +£0.09 +021 +0.11 +0.14 0.4 £007 +021 +035

#hok Ak B 3157 3565 3657 42.11 5136 5695 6395 4832  70.05

+0.12  +0.14  £009 £002 £023 £021 +007 +009 =021

SEok F LB 39.10  39.80 3227 4085  47.00  50.85 5760  46.05 = 6225

+0.19 +0.14  +0.12 +007 +£028 007 +0.14 +007 +0.07

E/T 35% 31% 36% 38% 39% 39% 39% 38% 39%

TE 3R PR R BUE S0 P S B b i 28 5 FR b 5 VR IR 5 BT A o it S R 1 17 S 9 A o 114 LL 1]

MR 3 ATLLE H ERR W R N 42 h BiE &
iR T ) 1 A2 A 2 5 B R T G I K R
2 NER A EIR K4 ARG A R B R
AR A HR Ry W 2 £ SRR 1Y % AR R EERT I 5
R TR, 7E 42 h B D B AE K T
RE R, KB 48 h B B SER SE N E &
P (0 h) Y 2 A, 2R W & I a1 1% 8 XUk B Ry
o (HfR AR K BE 48 h B A LT A L R
5B ERW LB 39%, 8T FAO/WHO #
R AP SRR S S E RN H
Pl 1251 3 BH 2 085 & I T ol D RL 8 TR 45 4
iz HEAS [ Ay 52 W AR AF T 2 35 1R 40 o0 B
Bf AR R IR SRR, DR AR IR T AL G R4
IR E R, N 3 1A IR s & RS K
AR & i, 758 23.95~38.25 mg/100 g
F1 15.15~24.00 mg/100 g, P9 2 B2 5 5 20w 1Y
Ji PR AT 2 TR s v 0 FL R TR A R
R4 Z BRI BN, CA S HRGE | Bk
R A] B i BT TR AR A SRR R R IR
M e AR e Wk B v 1 A2 A3 o B I (31.57~70.05
mg/100 g) , B A& W 1 5 IR R AR Sy v ok 2 i
T A EL A A i 16 1 A B A T R T
AR SE — P R R, R AR &
FEIR , AU A D4 VR HTE BE 8 X0 e 1l 41

AR AE 45 HAT — 2 B IR T ROR,
222 ARG ATl R R R DU
i 5 e P 3k R v AR I AR A 25 AN B 4 TR

& da W LA X6 R i i 0 5 3 A K ) 4%
AR A WSS WIS WIW, B4 Hlx Z Atk &
Yy B ESE BRARY R AN IR R I ] BRE i 22
SRR B MR BLAE WSS WIS |, A & BEXT
BEM I R B A P S A K, A
Ab IR AT, e N R B R /MR IR R WISSWIW >
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W6S . W2S W2W Fll W3S 45 £ I 2] 1) 44 % P Kbk
/R AEE
223 RGBT AR A R [R] R 5 LE
FRWR R EBE S R-B 5 WA B ERE
R I IR 11 23 A G5 1R DL IET 5

S AT, HBFE R 9 MG R X AN TR &
iR ) 2 s A5 14 00 AR 50 A0 S [ 2 B 1% g
Forp i v | R R 1 e A5 i R R TR
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Fig4 Rader chart and box diagram relative intensity of the flavor index in congee during fermentation
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Fig.7 Heatmap showing changes in the contents of flavor components in fermented congee
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Fig.8 The change of relative contents and types

of flavor substances in fermented congee

234 T OVA {HI PR OK CHEA Ui X
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Table 4 OAV value change in fermented congee
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Fig.9 Factor score graph (a) and factor loading graph (b) of free amino acids during congee fermentation
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plication of odour activity value (OAV), gas chro-
Analysis of Volatile Flavor Compounds of Traditional Congee during Fermentation

Yang Yang', Wu Youna', Wang Yurong?, Shuang Quan'
('National Characteristic Food Research and Development Laboratory,
Inner Mongolia Agricultural University, Hohhot 010018
*Xiangyang Lactic Acid Bacteria Biotechnology and Engineering Key Laboratory, Hubei University of Arts and Science,
Xiangyang 441053, Hubei)

Abstract In this study, Gas chromatography—mass spectrometry (GC-MS) was used to analyze the changes of flavor
substances during the fermentation of congee, and its physicochemical properties and sensory quality were analyzed. The
results showed that the 0-48 h pH value rapidly decreased from 4.09 to 4.13 during the fermentation process, and the
acidity showed a step rising trend. The acidity increased from 4°T to 31.2°T during 0-48 h fermentation. The total sugar
content increased first and then decreased, and the total sugar content increased from 85 mg/L to 93 mg/LL during 0-6 h
fermentation. The total sugar content decreased from 83 mg/L. to 52 mg/L. during fermentation 12-48 h. With the extension
of fermentation time, L value of congee showed a decreasing trend from 57.5 to 30.55 for 0-48 h, «" value and b" val-
ue increased from 0.55 to 0.35 for 0-48 h, and b value increased from 0.35 to 5.70. A total of 16 amino acids were
detected from the congee samples. The content of total amino acids increased to twice of that of O h after fermentation
for 48 h, and the content of glutamic acid and aspartic acid was the highest. The detection results of electronic nose
technology showed that W5S (nitrogen oxide compounds), WI1S (methyl groups) and W1W (sulfide sensitive) sensors were
more responsive to congee samples. In terms of taste, sour porridge has the strongest response signal of sour, sweet and
salty taste. GC-MS analysis showed that 90 volatile compounds were detected from the sour porridge, among which ethyl
acetate, eunesol, nonylaldehyde, ethyl enanthate and acetic acid were important aroma components. This study provides
theoretical reference for further development of congee products.

Keywords congee; fermentation; physical and chemical indexes; sensory quality; GC-MS



