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Effect of different raw materials on Zhaguangjiao quality
MA Jiajia, GE Dongying, SHANG Xuejiao, ZHANG Zhendong, YUAN Xiaoli, GUO Zhuang*

(Northwest Hubei Research Institute of Traditional Fermented Food, College of Food Science and Technology.
Hubei University of Arts and Science, Xiangyang 441053, China)

Abstract: In order to study the effect of different raw materials on the quality of Zhaguangjiao (a kind of fermented pepper mixed with rice and/or corn),
the taste and flavor profile charactenizations of Zhaguangjiao were evaluated by electronic fongue and electronic nose, and the volatile flavor substances
were determined by GC-MS. The results showed that the relative intensity of salty, umami and aftertaste A (astringent afiertaste) was sigmficantly higher
n the Zhaguangjiao made by rice (P<<0.05), whereas the sourness and astringent were significantly lower (P<<0.05). There were no significant differ-
ences in flavor quality and composition of volatile flavor substances between Zhaguangjiao made by rice and by com (P> 0.05). The results of mult-

vanate analysis of vanance (MANOVA) indicated that there were significant differences in the product quality of Zhaguangjiao made by rice and by corn
(P<C0.05). Meanwhile, the results of redundancy analysis (RDA) indicated that the differences were mainly caused by six taste indexes including rich-

ness, umami, salty, aflertaste A (astringent aflertaste), sourness and astringent.

Key words: Zhaguangjiao; rice; com; electronic tongue; electronic nose; GC-MS; quality

)RR 0 11 308 9 R DA ROK sR KT 8 S B
DL s RIS 2T BRCERCEL, 28000 P %R A 1530 dify
i, R I 7 MR A 17 522 38 A 98 o 1)
FRIE WAL 2 38 W A L B A R DT A 0 e X B3
A BRI RI S 2, TR RDR e AR,
AN 7] 3 B 44 & ML OB IR AR [R) , (AT B RS R, B
A B RS AN AT REAEAE AN IR,

1 Sy i i i SO T2 S0 7, R RRI ORI E TR
KPR EORSE T i B 0 6o ah i) S AP R AE. i dh i) ke
T8l A TOK B2 A4 535 R MW R, 048 He Sk
P i 1 20, B] R 7% (electronic tongue, E-tongue)
RGN KT PO BT . B AT, E-tongue ERF#1,
A5 TRV il 0% SRR R T B UK

H9% 5 49 2020-01-13 186 H ¥ 2020-02-23

FHEABEMHEFYMEGHEE, EERNEN B TR
(electronic nose, E-nose) i A 0 % 447 K 4 bk 49 Jift v (1)
J5 T BT IS A DL P R0 o5 228 A% e ) R A
T VR, JCE5 45 UAH (538%- 7 1 (gaschromatographic-mass
spectrometry, GC-MS) $ K Ji5 5 ik o] %5 44 22 1 A4 i of
LA R AT — BT, H AT A AR
| T ORI e 70RO UK S AN R T R
Ao FH/S R AR T 4% [ AR GAE BRI GC-MS X 2 i i ¢
WA VP T AT 58 M 52 ik 201 B, #5030 4% BEMRUA
R (R T B R R A (R I A U 2L B2 D 24 I, 1S
AW R 2-H I TR Z B B- H IR . (D) - 4G F 48
TEAURE .

ABIFFE 43 ) LA KK K A J50Rk il 45 8 L, SR e

BB B L B TR AR A TS (201 Tkypy0S D
PR : Tt (1999 , 4, ARV, BFFTH 6 0 S AR
SBIER 90 11984, 5, BRAE, WL, BT RAEWER .



2020 Vol.39 No.8

120 Serial No.342

China Brewing

Research Report

T HLT 540 50 0 i) AR 30 ok RO i BE AT DF A
J’r*rmcc MS A i ) B 4% 2 4 DUk 40 JTORD 28 R 7
W IR AT A b o 0 0 T AN D] B0 B ) R O A B, A
W g S G ) MR AL HE B B0 i 1 Hh
1 MRS HZ
1.1 ##5 K5

10/ BBURE: &l 8 1045 3 B0 A 5K JOK L KA
B C IR « T s BTRS Fo0 B  F FiA FE
Wi\ 2 LM BB G828 2 B2l « H A Insent 24 7] : 5
el oy Fral) « (8 25 S f i ) A BR 2 )

12 LB L&

SA 402BHL 115 : H A Insent 2% #i] : PEN3HL 1 ik - 2 [H
Airsense s 1l ; Gcms-opzozo’iéﬂﬁtﬁﬁ»ﬁﬁm{x H 4 8
bE LI/ N
1.3 X3e 7 ik
13,1 8 7 HAF & 4 R i 1R A i B

ML RE B T A ZCRAL1 04N BURE S 43 BITFRIL
100 gfiff) HUFESH NS00 mL 25 251K, 5434241, 400 r/min
25010 min, L35 L#T#££12 000 r/min 50010 min, 1
S AR IF N A20 mLZ: 2R £ K% 3540, 2
132 8 A& &

FRILTSO gl e 0 Kk ALK %1043 20 Sl in A
225 gl W ML 3.15 gdEMI.3.15 g S AURI7S gt 36, 45
1.3.1 66 B35 40 Sk 2403 40 550 o 281 T K8 A KOk K T
PEFER L), @, A X2 WEN3 mLI T3 O, 1730 C
R B30 dV,

1.3.3 8 7 RO & o ok 5 o B2

FEADALFE: FRER20 i) HURE &h 1580 mLE4I K Bidt 5
23 5 i T 30 min, S02E, JEHE 1N F 2812 000 r/min 5.0
10 min, L3565 F . 200 T T A8 S0 3 5 7 320 e
IR R R | 35 R | R L PR LR L S TR A GRE PR Dl
Jr R B G AR (R R FEE G (7 [l o) 88 470 5
1.3.4 #F )7 HUHE & ROk & B & 1

FE AR AL BE . AERHFRIN20 g ) $URE S 1L 7 B0 FF S M
1, 50 CHEHL LS minJ7 V-7 10 min, 46 A HL T B AL K 3817
T4 W5 L7 B 2 B T B 0 1) B IS 1) 90 s 11 Bl
VEIS (A]95 s, A 2RI [H) S s, 4 AN 6] S s, 81 52 15 () 90 s, M
AL 230 mL/min, JEFEHE 230 mL/min . B8 b B %
69 5,70 sHIT1 sl {1z 1 3% w6 1 A K CF-24040, 85N0F 5L
M5ESIN
1.3.5 # 1 # b 48 & b RUsk 4 i o 0

FEAHALEE : HERFRIL10 i) HURE S 5 TN 25 mLFE &
i1 4 60 °C il #4454 30 min, V-85S min, S C1#U23 min
J& L% AGC-MS 4 BT . GC 4 1F™: SH-Rix-Wax {74 iff FI:
(30 mx2.25 mmx0.25 pm) , PEFF C1iAE 45250 °C; 43 i ik
B, - EE 215015 4% 40k f Al 20 (He) (41E>99.99%)

i 1.2 mU/ming FHEFE b i 4 i 35 °C, OR-4FS min,
LAS C/minFt 4260 °C, ££ 58 min, 44 )7 LA10 C/minFtifi 45
200 C, £S5 min. MSZ {15 g 1 111 2 P Celectron ion-
ization, ED % 7 ¥ : B - Wik BE 49220 °C; 3£ 1 i BEh
250 °C: L F2& R 70 eV i TS L 33 ~450 aum:
KA T7 Q3 Scans: e Ok B I ARG 6 [H K brdfk 5 E R
I 9¢ B (national institute of standards and technology, NIST)
145 8% 2 5 1 R R B il AT o it
1.3.6 Giit % a4

FH % 2% i J5 7243 BT (multivariate analysis of variance,
MANOVA) . it 2 tF& 46 1 9L 5 %) [ 43 #7 (canonical corre-
spondence analysis, CCA) X i )™ BU% R A S R Y 7 5
PERETT 40 W s 48 1 I0 42 20 BT (redundancy analysis, RDA) 2
5 BN T A 8 i) B A AE 2 3% 7 S i ok el 1
fEPREIT RN . PRRDA I Cannoco 4.58k 473 B 41, 24l
53 ¥ 35K F Past 38K 44, €l Origin 201 74K #4223 .
2 GBRE5H
2.1 AT oFEFHA % Mok o/ 247

37 R L 78 AR BA ORI T K I b il o ) )
B ke S TR T VR T &5 R )L.Ell

S
o p

2{ L
:

2
T ST
SRR R E (P<0.05) M IOR R ¥ (P<0.01);
UNS"dR R AL (P>0.05 . Thi.

B USRI R A RS S a0 & SRR R a A A
Fig. 1 Box plot of relative intensity value of each taste indexes of
Zhaguangjiao made by rice and com as raw materials
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Table 1 Difference analysis of typical substance types in Zhaguangjiao made by rice and corn as raw materials
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by rice and com as raw materials
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Fig. 2 Box plot of main volatile flavor substances in Zhaguangjiao
made by rice and com as raw materials
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