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Optimization of Flavoring Agent Combination for Shuangling Zhixie Granules
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Abstract: Objective To explore the best flavoring agent combination of Shuangling Zhixie Granules. Methods Sensory evaluations
of flavoring agents (sweelener, sourer, bitter — blocker, aromatic) and their combinations were conducted by volunteers and the
electronic tongue. Fuzzy mathematics was then used for comprehensive quantitative processing to select the optimal combination.
Results

selected [ (0.7% stevioside or 0.15% sucralose) , 0.5% [ — malic acid, 0. 06% neohesperidosyl dihydrochalcone, (0.3% sweet

Through sensory evaluation of small — scale volunteers, the best volume fractions and types of flavoring agents were

orange flavoring or 0.3% orange flavoring) | ; through the sensory evaluation of electronic tongue, four flavoring agent combinations
were selected (0.7% stevioside + 0.06% neohesperidosyl dihydrochalcone + 0.3% sweet orange flavoring, 0.7% stevioside +
0.06% neohesperidosyl dihydrochalcone, 0. 7% stevioside + 0.5% L - malic acid + 0.06% neohesperidosyl dihydrochalcone +
0.3% sweet orange flavoring,0.7% stevioside + 0.5% L - malic acid) ;through sensory evaluation of large — scale volunteers and
fuzzy mathematics, the best flavoring agent combination was selected as 0.7% stevioside + 0.5% L - malic acid + 0.06%
neohesperidosyl dihydrochalcone + 0.3% sweet orange flavoring. Conclusion The sensory evaluation method of electronic tongue
established in this study can be used to optimize the combination of flavoring agent of Shuangling Zhixie Granules.

Key words:Shuangling Zhixie Granules;flavoring agent;electronic tongue;sensory evaluation;fuzzy mathematics
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Table 1 Screening results of sweetener volume fraction (point)

FeR A HiXen | XS Xl #XsN #XsV
Z AN 11 9 20 15 21
EEa 11 12 18 22 22
AT 11 17 19 23 25
I 3 e 11 10 19 21 27

1453 1 5

N
o

W15
25

A, #eRA] B BRA

C. F ok i 7]
1 HRFVLIFERLER

A. Sweetener B. Acidifier C. Bitter — blocker D. Aromatic

Fig.1 Preliminary screening results of flavoring agent
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Tab.2 Screening results of acidifier volume fraction (point)
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2.2.1 WERHE %
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FRNO13 160 B R R VTR BRI T (L6 4) o
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BRFINRAD , Inad A (RER K = 128,V V), il A4t
AA 1 -9,

*4 BHEFAESERIE(%)

Tab.4 Volume fraction of flavoring agent combination (%)

Bkl BEE T BRST SRR BESNV SRSV BRBER HPRE LB L-FR% NHDC BTAH A
L- ¥R 15 16 16 19 20 1 0.7 0 0 0.06 0 0.3
DL - B BB 18 17 20 24 20 2 0.7 0 0.5 0. 06 0 0
ATALBR 26 20 25 11 17 3 0.7 0 0.5 0.06 0.3 0

TR BELYARE )« BURE 1 90 o B AGHETY 0. 630 g L - 512 4 0 0.15 0.5 006 0 0.3
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Tab.3 Screening results of bitter — blocker volume fraction

(point)
Fermar Al RG] RS Rl XN XV
y-REATER 18 12 20 25 21
B 2B 21 16 27 13 20
NHDC 18 17 24 14 23
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0.240 ¢ NHDC 0. 029 g, B 5 AT, I oK g
F S 35053 8 03 S BB LA SR 0 BRIV, 53 7 403 43 3l )
BURE G A RO R R R R e R A
K O R AR R R ARG KM R ARG A
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Tab.5 Intelligent sensory evaluation results of electronic tongue with different flavoring agent combinations (X * s,point)

Bk Fk PZS FREk N2 S Bk E =S Bk #ok ER A A

KRk 0 0 0 0 0 0 -6 0
X1 16.200+0.167 10.840+0.164 6.663+0.353 2.877+0.050 11.137+0.241 3.040+0.318 -5.117+0.051 5.057 +0.210 12.23
X2 15.720+0.087 10.537+0.107 6.777+0.215 3.147+0.055 10.477+0.275 3.380+0.316 -4.997+0.032 4.547+0.275 12.78
ka3 15.803+0.126 10.460+0.115 6.860+0.197 3.120+0.035 10.490+0.285 3.207+0.230 -4.983+0.006 4.513+0.182 13.05
Brikamd  15.537+0.125 10.473+0.130 6.693+0.232 3.197+0.025 10.563+0.257 3.313+0.247 -4.733£0.006 4.533 +0.204 12.76
a5 16.147+0.170  10.810+0.145 6.677+0.205 2.950+0.035 11.220+0.225 2.903+0.271 -4.480+0.115 4.560+0. 147 13.42
KSR 6  15.670+0.205 10.700+0.145 6.383+0.286 2.963+0.047 11.160+0.226 2.923+0.278 -4.463+0.111 4.493+0.110 12.68
HiKseT 15.947+0.139 10.700+0.085 6.577+0.270 2.947+0.049 11.140+0.225 2.883+0.289 -4.460+0.044 4.633+0.121 13.05
Bikdm8 15.423+0.146 10.407+0.125 6.660+0.187 3.220+0.030 10.387+0.255 3.217+0.250 -4.727+0.046 4.630+0.105 12.75
BXR9 15.320+0.151 10.233+£0.120 6.527+0.217 3.140+0.050 10.387+0.250 3.147+0.265 -4.727+0.038 4.500 +0. 142 12. 46

o it *6 REETFEFRIERE

—— 6 Tab. 6 Sensory evaluation grade index table
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Fig.2 Radar chart of intelligent evaluation results of electronic

tongue
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(Y,),Y, = A xR, (LY, R85 n MEARRZEETEHILE
R, 5 n N FEA MBI M n W FEAS B ) 452 Y, =
(0.13,0.27,0.50,0.23,0),Y, = (0.07,0.33,0.43,
0.25,0),Y; = (0.17,0.33,0.33,0.17,0.03) , Y, =
(0.20,0.37,0.43,0.20,0.03) MRIEARXY', = (v, /s,
Vol s,y /)BT A — LA B (X Y R I — AR
KRALGAWHILE y, - v, A, s AFEA A,
ZEHY’, = (0. 12,0.24,0.44,0.21,0.00),Y', = (0. 06,
0.31,0.40,0.23,0.00),Y’; = (0. 16,0. 32,0. 32,0. 16,
0.03),Y’, = (0.16,0.30,0.35,0.16,0.03) ; R % “1§
G e e 227 AR 227 43E (a) 4305124 100,90.,70, -
10, = 203, LA 45 R (Q) ,Q, =a x Y, &5

Q,=61.7673,Q,=59. 5471,Q0,=65. 4841,Q,=65. 4177,

£7 BEERERH(%),n=30]
Tab.7 Sensory evaluation results [case(%),n = 30]

Bk %k Bog Bko g

ERORE ¥ ik £ *E Fisiy ¥ ik £ &£ fissy ¥ vE £ *E
1 4(13.33) 9(30.00) 13(43.33) 4(13.33) 0(0) 0(0) 9(30.00) 14(46.67) 7(23.33) 0(0) 206.67)  8(26.67) 15(50.00) 5(16.67) 0(0)
6 6(20.00)  5(16.67) 16(53.33) 3(10.00) 0(0) 206.67)  9(30.00) 13(43.33) 6(20.00) 0(0) 206.67)  11(36.67) 13(43.33) 3(10.00) 1(3.33)
8 5(16.67) 12(40.00) 10(33.33) 2(6.67)  1(3.33) 3(10.00) 10(33.33) 12(40.00) 4(13.33) 1(3.33) 4(13.33) 10(33.33) 10(33.33) 5(16.67) 1(3.33)
9 6(20.00)  5(16.67) 16(53.33) 3(10.00) 0(0) 206.67)  9(30.00) 13(43.33) 6(20.00) 0(0) 2(6.67)  11(36.67) 13(43.33) 3(10.00) 1(3.33)
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