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g e,

SOBEI E A 50 mL W@ P, i 10 mL
6 mol/L HCI #1ZE1E 7K 15 mL, # /K ¥ 30 min, &
HMEZXE,.H 6 mol/L NaOH H EHh ¥, EHE
100 mL, 455, #& 30 min J5 U848 U8, B2 DB .
fdi H DNS Fo i ',

1 3 00 5+ B TR I 1 R RS 8 (b A i
UEOFH pH THINE , LAAE R BRI R

TP 20 2« B 4 ORI VT L L T
At iE B S5 mL T 250 mL Z8 MBI b, i ZE 18 k
120 mL Z&4, 78 1 100 mL SAFRI, 4l FH & 5% W2
BRI 2 L SRS B

C=XX100/VX100% @)

KO C N L EERIERFI B Y05V R
ZEAB WAL AT mL; 100, B AR FR , mL,

A RAPG 55 WRREAE o R T /N o T S A A
3T, BB GB/T 5009.8—2016 J7 1546 I Ff >k 37 1
R AR OB L R A O A . BRI
T WL 2 i 50 A . 2 B GB/T 5009.157—2016 J7
PRI EOKR G VT R R R L FLIRR BRI R A K
FEAGEIR & k. BRI rh 2 B R 4 R R I GB/ T
5009.124-—2016 Y J7 32 W 2 & K I 91 il 25 2 2
PR 20 1

BT W - IR 8 48 9 R T F 4 000
r/min# 0> 10 min, 3 1 (40 mL) , & 2K 7 B
% 80 mL ] A 120 mL - F &L HM P& T A3
HERE RS LA
1.4 HELE

e 2B 3 R i I A e D
3ANEAT AH I Excel . SAS JEAT B4 4b B A 4347 .

2 ZRE54H
21 SKEEAEKISH

A FPAS TR] T it 0 A ) R ) A B A 4 B 5L
P UL 1. th 3 1wl A RV il ol i 4 ook
WP I A pH LA 3.45~3.54, HE R K 4
9 0.261 8~0.308 0, 4 FPFI K I, XG (&AL
5109 A A SRR oh T M R A R (4.57) B



5% 2

SRR AF . 4 PR ORI 32 B 3R 8 5 UL R AR X L Ko 91

G T HE RS B (2.62) W3 T A 3 RP KT
(P<C0.05), MPP Wil iy & B & & G5 T &R
T 23.93%) i . XG I R R B B S R
(18.19%0) s k. AQ (£ 3 iy il 45 i it oK 3,
428.66 mg/mL) 1 SM (5 M il il £ i &t oK,
423.73 mg/mL) B4 JFORE 5 W3 & T XG(318.10
mg/mL) Fl MPP (22 J8OK %2 2 4= W) B A TR 2 vl 42

AP iy )7 B KT, 381,37 mg/mL) (P <C0.05),
M AQ(530.98 mg/mL).SM (488.36 mg/mL) Fl
MPP(455.29 mg/mL) 3 T & K0 b s 5 7 & 2
Fw T XG (383,67 mg/mL) BB I & &
(P<C0.05), FHET R HE 0" B 5 1 IK 0 1% FE 1 &
FKI MBS R 15.2 mg/g. 4 M ih & 0
A R

F1 WMABELRENLIER(n=3,1+SD)
Table 1 The content of chemical component of sweet rice wine
iR ST EiRaRearibiz Wi pH R K 53/ R R/ W SR/ RS E/ Y6 R HLE A
Sweet rice Wit/ % pH of the (g/100 @) (mg/mL) (mg/ml) Alcohol of T /%
wine Soluble solids wine juice G-3 Reducing sugar Total sugar the wine Vinasse crude
of the wine Vinasse ash of the wine of the wine juice protein(dry
juice (dry basis) juice basis)

AQ 5.06+0.03a 3.48+0.03a 0.276 7£0.02a 428.664+16.70a 530.98+21.00a 0.95+0.07b 20.6040.28b
SM 5.024+0.01a 3.51+0.13a 0.308 0+0.01a 423.73+4.54a  488.364+19.90ab  0.84+0.12b 20.71740.40b
XG 4.57+0.35b 3.54+0.09a 0.298 1£0.03a 318.10+16.90c  383.67+16.10c 2.62+0.16a 18.1940.37c
MPP 5.014+0.01a 3.45+0.04a 0.261 8+0.01a 381.3748.35b  455.29-+13.40b 0.92+0.17b 23.9340.13a

T /NG RN [A) 7R [ 1) 2 (8] BOHie A 70 S 35 1 22 57 (P <C0.05) o
TR AR T il R R 5 MIPP « 22 JBOR 32 92 A W RHEAT B2 =R 6 it 7 SR R I

AQ: %2 BLI it i A7 B9 KT 5 SML: 95 JH 385 1ty ol 4 B B R 9 5 XG . #

Note: Different lowercase letters in the

same column indicate significant difference(P<C0.05).AQ,SM,XG and MPP represent respectively sweet rice wine made by An-

gel, Suzhou, Xiaogan and Mipopo starter. The same as below.
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Fig.1 The sensory quality score radar

map of sweet rice wine
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Table 2 The content of small molecular sugar and organic acid in sweet rice wine
2443 Component AQ SM XG MPP
HEHE Glucose 8.5310.44a 8.2640.29a 7.1940.10be 8.0640.26ab
BB Fructose 0.1840.00c ND 0.2740.02a 0.21+0.00b
oy
ANIETHE/ (me /@) HERE Sucrose ND ND ND ND
Small molecular sugar % 34 Maltose ND 0.17-0.00b 0.2540.00a ND
FEZE =P Maltotriose ND ND 0.2340.02a 0.17£0.00b
&1t Total 7.7040.44 8.4274-0.29 7.94740.09 8.444-0.26
SERER Malic acid 2.45+0.12b 1.7240.01c ND 2.9240.01a
LR Lactate 6.56+0.12a 4.51+0.02b ND 5.4740.04a
A WL/ (mg/mL) LR Acetic acid 3.24%+0.01a 2.0240.03b ND 3.36+£0.07a
Organic acid FrEERR Citric 3.7340.18a 2.47+0.01b 05+0.00c 2.28+0.03b
BEIAR Butanedioic acide 5.1940.13a 3.5040.03b 0.56+0.00c 5.8740.01a
&3 Total 21.1840.53 14.30%0.03 0.6140.00 19.9140.03

H ND ARiRFER KK H . Note: ND indicates not found.
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QAL TR P EE R 22—, BEAIAL
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HER B S ERZ A XG(98.54 mg/100 mL),
AU\%J MPP (74.47 mg/100 mL), & > [ /& AQ
(61.70 mg/100 mL) , F& W% Ml o 26 7 A 1Y)
1T e DR B AR P W T

x3 MRETHHESEREANESE

Table 3 The content of free amino acid in sweet rice wine mg/100 mL
W7 B AR Free amino acid AQ SM XG MPP
REAM Asp 4.8940.04b 3.1740.05¢ 5.28+0.04a 3.68+0.07¢
i BEBR Glu 4.7640.04b 2.5540.01c 5.3540.10a 2.83740.06b
Umami Bt Total 9.6540.00 5.7240.03 10.63+0.14 6.5140.01
Jha R Thr 4.06+0.01a 2.51+0.01b 4.2340.01a 3.44+0.01c
225 R Ser 0.31+0.02b 0.20+0.01c 0.36+0.03a 4540.01b
Hiok H&m Gly 1.570.05b 1.060.04c 2.3140.01a 1.1940.04d
Sweet KE Ala 8.960.14b 6.1120.00c¢ 14.880.18a 6.5340.03d
Jifi & Pro 2.46+0.06b 1.5140.00¢ 4.1440.06a 1.9540.19d
Bt Total 17.364+0.33 11.3940.15 25.91+0.66 13.5640.20
BB Val” 4.9640.25¢ 6.2840.23b 8.89+0.31a 6.7440.11b
HPEERR Cys 2.03+0.12¢ 2.20+0.15b 2.62+0.08a 2.32+0.19b
REAMR e 2.9640.09¢ 4.70+0.02a 3.9240.05b 5.3340.08a
FE R Leu” 2.4240.18c 7.4040.09b 9.68+0.29a 9.8140.10a
g kR Tyr 7.40£0.00bc 7.44+0.03bc 9.54+0.05a 7.1940.07c
Bitter B 2 Met ™ 0.7340.15¢ 1.130.30b 1.37+0.48a 1.65+0.34a
A Lys” 0.51+0.02¢ 0.70+0.14b 1.08+0.11a 1.46+0.13a
HE W His 0.5140.01b 0.29+0.16¢ 1.1940.09a 0.59+0.06e
AR Arg 8.1740.02a 6.6340.01b 9.16+0.01a 7.9840.02b
ARNAM Phe” 4.9140.03¢ 9.4840.05b 14.42+0.17a 11.1540.02b
ST Total 34.6040.27 46.2340.20 61.8540.86 54.2140.54
O Trp* 0.1040.00¢ 0.1440.00ab 0.1440.00b 0.20+0.01b
BT Total 61.70+0.06 61.84+0.36 98.54+0.34 74.4740.75

W BN FFEFEMR , Note: * represents essential amino acid.



5% 2

SRR AF . 4 PR ORI 32 B 3R 8 5 UL R AR X L Ko 93

25 WMKBBEFHEEKBLDH

R 2 AT, 7 A AL TR X IR T 3% bR 11 R A
JEART BXF &R S A A E — 5. NI
TS 6 T FH R X K TG 9% R R A A R 0 1
FEREM BT 5 7 AL AR X 4 F EH ORI Ay o 1
HEAT FE 853 B A A BB AT, 4 PCL R AR
43 PC2 WYHRIEME KT 1, H BT 58k R 486.53% .,
& TREAR KT 045 B . Bk, 32 3 32 4> PCL
PC2 #7873 B 25 R &l 3.,

2500""
2000
B 1500 JE ——AQ
—a—SM
XG
——MPP

GA CA

2 fEEREEXT 4 FhEH K E B9 0 R (E E ik E

Fig.2 Response patterns of sensors

for four kinds sweet wines
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Fig.3 The PCA analysis for the electronic

tongue Sensor response value
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FH A 3 FREORIA 2 F AR H F 24 PCL R,
1M SM.XG . MPP K 10 2 WK f AiF A X 48 0 #2305 #F
— AR bt PC2 R,
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W BE 8 M 5 H T R S 7 A (8ORE C E 2 A
(D, @wFR4THEHRSHL JE.GAHA fF1£
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Table 4 The correlation between sensory evaluation and the response value of electronic tongue
H 775 % % Probe Tk Sweet BRI Acerbity Tk Bitter I Astringency Z:4 Comprehensive
77 —0.334 4 0.779 0 0.315 0 0.625 2 0.165 7
0.288 1 0.002 8 0.318 6 0.029 7 0.606 8
IE 0.870 1 0.037 8 —0.285 9 —0.847 8 0.498 2
0.000 2 0.907 3 0.367 7 0.000 5 0.099 2
BB 0.485 3 —0.050 9 —0.198 7 —0.634 0 0.160 0
0.109 8 0.875 4 0.535 9 0.025 0 0.619 4
CA 0.528 7 0.739 5 —0.084 2 —0.245 4 0.627 6
0.077 2 0.006 0 0.794 6 0.442 0 0.028 9
GA 0.709 8 0.154 8 —0.025 1 —0.796 6 0.340 0
0.009 7 0.631 0 0.938 2 0.001 9 0.279 5
HA 0.820 5 0.304 8 —0.255 7 —0.710 1 0.607 8
0.001 1 0.335 5 0.422 6 0.009 7 0.036 0
B —0.727 9 —0.000 2 0.221 2 0.893 8 —0.357 3
0.007 3 0.999 5 0.489 6 0.000 0 0.254 2

W22 JE.BB.CA.GA . HA.]B £/l FHEL &, Note:ZZ,JE,BB,CA,GA, HA and JB represent the name of electronic tongue

probe.
Wk 22 .CA FE e B 35 B9 IE A OC 4 5 T 0k 5 48k
27 JB FE e & B IE ARG, T 5 JE.BBLGA,
HA fFAER B E TR C R

ML I 7 ARk S R AT AE 2 R A
KICFR AT RE A A S 7 4% S 2 1T A O BT 97 5 X e
WA b R U B 2 T U E AN R TR AT R
R AE KT i o 9 v AR A S AN BE B 220 Y, ] fE
J BT AN BEAR 45 S i HEOK T RE i (SML, MPP

XG) R AFAE 22 B LA . o — 2D X E R e S
R A AN i 7 (L AT 72 28 11 09 G IR 5
FERY R F PR Hrink 5.

H1 5 n] A, BHBRBCE TR 1R ] iy AR R
JE.GA SERIE;FRIR AT iy ZZ . CA K RAE 5 bR FH 45
BRCE R ATt ZZ2. B CA RAE., BLHIH T
T AR AR AT IR TR AR — E B R (B S T
F1% VR R SR I 0 90 85 14 32 O 1 ) BEURR R BE R T] o %
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Table 5 The regression analysis of sensory evaluation and sensor response value of electronic tongue

R J4— Ak J5 B IR EEFE/P) SRR ENEE/P)

Sensory Regression equation Significance of equation Parameter significance
B R Sweet Y= 47.20+0.0223]JE—0.0492GA 26.26/0.00 21.50/0.00,5.93/0.04
Rk Acerbity Y,= —72.32+0.015722+0.0367CA 24.48/0.00 17.26/0.03.,13.79/0.00
WK Astringency Y;= —3.51+0.0071ZZ+0.0033]B 37.55/0.00 7.92/0.02,42.23/0.00
Zi4 Comprehensive Y,= —102.78+0.0574CA 6.50/0.03 6.50/0.03

WYL Y2.Y3. Y4 53 5T TR TF 4 E s ZZ . GA JB.CA J L F & & AR MW B {6 . Note: Y1,Y2,Y3 and Y4 are sensory attributes

score,ZZ,GA,]JB and CA are response values of electronic tongue sensors.
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PR o0 A S R g D gt
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ARG SRR LR L 2R AT A R TN BE FT IR
CATT T A A0 B TS S A, H R R R
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R A 55 T T T R R R R . B AR I R R AR U
B ¥ SR I g 7 | R R VR 43 % . LR R iR 55 HE S R
SRR > A TR >R R > FLIR T

A FPEORI b & A T A B &R L I i
B SR R H UL B R PR T, B i S At (n
N NN Y e e DY R/ N ) R SR K
LR RRAE o AN 3 AH A T 0 3k 48 F 58 1 BB oK
W, HOE R A R R S S & ik B 405, 60
mg/100 mL, H& & F 1K I BROK 8 b ir A & 4 1)
AW, BARIE NEIH T 25, S 548
1064 e N S TN - P S S iy L0191 & N R
TIE

ARG B0 SR FH A Sk AR SRR A B R 4 R ORI 1Y
ST TR (BR R D MR AT R B

M2 A P 22 5 . SR FH 22 DL il 11 1 1 ik
T VPR A W L R R AR O e L 2R R i
PE BRI T T RS B2 45, /N o T 2R VA HLIR &% &
A BRI G TR . R FH R B I gl o A )
DK 7 26 B OB S R R L BR FAIR LA B i S A SRR
FrE R, HOE A R E A R L CRIERR L
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Analyses of nutritional composition in four kinds of fermented sweet

rice wines and sensory evaluation with electronic tongue

ZHANG Gaonan SU Yuting ZHAO Siming DU Hongying

College of Food Science and Technology/Key Laboratory of Environment Correlative Dietology ,
Ministry of Education s Huazhong Agricultural University sWuhan 430070 ,China
Abstract Xiaogan pearl glutinous rice produced in Hubei Province was used to make sweet rice
wine with four different kinds of starter brands (Xiaogan,Mipopo,Suzhou, Angle).Four kinds of sweet
rice wines were evaluated by sensory evaluation. The content of chemical components, small molecular
sugars,organic acids and free amino acids were detected. Results showed that there were significant
differences in most nutritional ingredients of four fermented sweet rice wines made by different starter
brands.The content of total sugar and reducing sugar in sweet rice wines made by Angle and Suzhou
brand starters were more than that made by Mipopo and Xiaogan brand starters. The content of small
molecular sugar and organic acid in Angle and Mipopo sweet rice wines were higher than that in Xiaogan
and Suzhou sweet rice wines.Xiaogan fermented sweet rice wine performed well in free amino acid analy-
sis,followed by Mipopo fermented sweet rice wine.Mipopo sweet rice wine obtained a high score of sen-
sory evaluation,followed by Suzhou yeast fermented rice wine.Because of its high sensitive to taste com-
pound,electronic tongue was used to identify different rice wine products. A predictive model of probe re-
sponse value and taste sense based on the electronic tongue was established.
Keywords sweet rice wine; sensory evaluation; electronic tongue; reducing sugar; amino acid; or-

ganic acid; taste evaluation
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