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Effect of Anthocyanin Addition and Formular Optimization
on the Quality of Purple Corn Solid Beverage

FENG Ying, REN Guoqiu

(College of Food Science, Shenyang Agricultural University, Shenyang 110161, China)

Abstract: In this study, the influences of the addition (0.25%, 0.50%, 0.75%, 1.00%, and 1.25%) of purple corn
anthocyanin (PCA) on the functional properties (DPPH scavenging activity, a—glucosidase inhibition activity) and sensory
qualities of purple corn powder solid beverage were investigated. On this basis, Arabic gum (2%, 4%, 6%, 8%, and 10%)
and stevioside (0.004%, 0.008%, 0.012%, 0.016%, and 0.020%) were added to improve the sensory quality of the solid
beverage. Response surface methodology (RSM) was used to optimize the formular of the solid beverage. The results showed
that PCA addition increased the DPPH scavenging activity, and a—glucosidase inhibition activity, however decreased the
sensory quality due to its sour and astringent flavor, thus its addition of 0.25%-0.75% was suitable. The addition of Arabic
gum and stevioside improved the sour and astringent flavor caused by PCA and their optimal addition amount was 6% —

10% .0.012%-0.020%, respctively. The sensory score was used as the response value to carry out a three—factor three—level
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EE&TH: B RELALIRA A (2022YFD2101304)
E—1EE: D (1975-), %, WL, 383, AF R R TR A M E Y R 5 @R, E-mail: fywjg@sina.com
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RSM experimental optimization design, and the optimal formular of purple corn powder stevioside was obtained as follows:
PCA addition 0.518%, gum arabic addition 8.437%, steviol glycoside 0.014%. These results provide theoretical references
for the furthur development of purple corn and its by—products.

Key words: purple corn; anthocyanins; solid drinks; flavor; response surface
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Table 1 Sensory score of solid beverage

Wi PE43FRUE Scoring standard
Project 1 Excellent(7~9) K Good(4~6) 22 Poor(0~3)
P9 )) SN VNS INGRE Sk 2% JUNIRZS U URE SR AT — B
Color Uniform purple, pleasing to the eye Light or dark purple, uniform color ~ Uneven color, slightly cloudy
. . . s, T S R il S A SRR 2
95 TS D e ATk e S
. . Smells slightly or is masked by other
Aroma Rich and harmony aroma Light aroma, other odor
odors
, JEUBHAR G TT A e o P AR FRENER 2 g2 A REGHTIEY
HLUEE945)
. Fine raw materials, no caking, good A small amount of caking, slightly Poor stability, a large number of caked
Tissue morphology .. e :
punch stability poor stability sediments
FLRRA I A BRI N . NV RS THOR sl RR VL AR ™ | 1 IR R Al
k(o) BN A AL B A b ARSI PR
Delicate, soft, moderately sweet and Harsh, severe sweet or sour, taste

More delicate, a little sweet or sour

Taste and flavor .
sour imbalance
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Figure 1 Effects of purple corn anthocyanins on the content of anthocyanins and DPPH scavenging activity in

purple corn solid beverage
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Figure 2 Effect of purple corn anthocyanins on a-glu- Figure 3 Influence of purple corn anthocyanins on

cosidase inhibition activity of purple corn solid beverage sensory quality of purple corn solid beverage
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Figure 4 Influence of purple corn anthocyanins on Figure 5 Influence of Arabic gum on sensory quality
flavor of purple corn solid drink of purple corn solid beverage
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Figure 6 Effect of Arabic gum on the flavor of purple Figure 7 Effect of Arabic gum on stability of purple

corn solid drink corn solid drink
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Figure 8 Influence of stevioside addition on sensory Figure 9 Effect of stevioside addition on the flavor of

quality of purple corn solid beverage purple corn solid drink

F2 ERRAING R E E R kTR 4R D

Table 2 Response surface factor levels and coding of solid beverage

5N IKF- Levels
Factors -1 0 1
cr s )
BTR AR TR 4t/ % 6 0 0
Amount of gum arabic added
A g 1
Amiﬁffiiiﬁg Z)de . 0.012 0.016 0.020
F3 BEFRBmEEALREIEITRER
Table 3 Optimization design and results of solid beverage response surface test
2 Ai—%{ﬂﬁ%ﬁﬁ‘iﬁﬁﬂi/% BBHAA A /% Cﬁﬁ%*@ﬁ%ﬁﬂi/% BRIy
Test number | X, X, Purple corn anthocyanin Amuu'nt of gum Amount of stevioside Sensory scoring
content arabic added added
1 1.000  -1.000  0.000 0.75 6.00 0.016 17.875
2 -1.000 -1.000  0.000 0.25 6.00 0.016 16.500
3 0.000 0.000 0.000 0.50 8.00 0.016 30.625
4 -1.000 1.000 0.000 0.25 10.00 0.016 15.000
5 0.000 0.000 -1.000 0.75 8.00 0.012 30.125
6 0.000 0.000 0.000 0.50 8.00 0.016 30.250
7 0.000 1.000 1.000 0.50 10.00 0.020 17.500
8 -1.000  0.000 1.000 0.25 8.00 0.020 21.000
9 0.000  -1.000  0.000 0.75 6.00 0.016 22.625
10 0.000 0.000 0.000 0.50 8.00 0.016 30.625
11 0.000 0.000 1.000 0.50 8.00 0.020 24.125
12 0.000 0.000 0.000 0.50 8.00 0.016 32.250
13 0.000 0.000 0.000 0.50 8.00 0.016 31.625
14 -1.000  0.000 -1.000 0.25 8.00 0.012 24.625
15 0.000 1.000  -1.000 0.50 10.00 0.012 28.125
16 0.000  -1.000 -1.000 0.50 6.00 0.012 18.250
17 0.000 0.000 1.000 0.75 8.00 0.020 25.000
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TR B A Ty R A B XA SR T T . AR 4 FIER S AR AR [mE Dy AR AR AR i R
PURZE AN B E . HERER 0991 5, K 1EJ5 R* 2/ 0.980 6,28 7 ZEUNT 10% A AM G R 4F . K

SHG Rl FH AR [ A 575 R T LA Ay v 5 e 19 728 5 W 7 A5G 2R
R4 FHESDW
Table 4 Variance analysis results
PS/ FI HBE S5 %75 P B
Source Degree of freedom Sum of squares Mean square P Significance
157 Model 9 561.27 62.36 90.95 <0.000 1 ik
A 1 42.78 42.78 62.39 <0.000 1 ik
B 1 5.28 5.28 7.70 0.03 *
C 1 22.78 22.78 33.22 0.00 ok
AB 1 9.77 9.77 14.24 0.01 ik
AC 1 0.56 0.56 0.82 0.40
BC 1 68.06 68.06 99.26 <0.000 1 wE
A? 1 102.91 102.91 150.07 <0.000 1 ok
B? 1 278.39 278.39 405.98 <0.000 1 ok
C? 1 3.75 3.75 5.47 0.052
5%2% Residuals 7 4.80 0.69
RAYURIE Error 3 2.03 0.68 0.98 0.49 N
4li % 2% Pure error 4 2.77 0.69 No singificance
& it Total 16 566.07
HE R L (p<0.05) 5 R (p<0.01)
Note: * difference is significant (p<0.05); ** difference is extremely significant (p<0.01).
x5 BEFRMBREESRETIEESHT
Table 5 Reliability analysis of sensory scoring model for solid beverage
R R R R
n R 1 R?
FISL 8 Response value Corvected R? Coefficient of variation
JEE 4 Sensory scoring 0.991 5 0.980 6 3.38
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Figure 10 Interaction diagram of purple corn anthocyanins and Arabic gum
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Figure 12 Interaction diagram of Arabic gum and stevioside
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