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Development of Matcha Flavored Gluten—-Based Chewing Gum

ZENG Rong, HE Wei-jun, LIN Yan-dan, BAI Yong-liang®
School of Food Science and Engineering, Foshan University, Foshan 528200, China

Abstract: In this experiment, wheat gluten was used as the base material for the preparation of matcha—flavored
gluten—based chewing gum with water, glycerin, complex sweeteners (sorbitol and maltitol) and matcha powder.
The suitable dosages of water, glycerin, complex sweeteners (sorbitol and maltitol) and matcha powder were firstly
determined by single factor test, then the three factors contained the dosage of water, glycerin and the ratio of sor-
bitol to maltitol were selected to optimize the formula using uniform design. The chewing gum products were pre-
pared based on the optimal formula determined by sensory evaluation, and the properties of the products were
measured by texture analysis. The results of sensory evaluation showed that the optimal formula of chewing gum
was as followed: wheat gluten 10 g, mint ice 0.02 g, B-CD 0.8 g, matcha tea 0.2 g, water 11 g, glycerin 1.2 g,
sorbitol 2.5 g, and maltitol 2.5 g. Regression analysis and correlation analysis of the texture results of chewing
gum showed that the measurement results could predict hardness, elasticity, cohesiveness and chewability of chew-
ing gum better. However, there was no significant correlation between hardness, elasticity, cohesiveness of chewing
gum and the accessories (except for the correlation between water addition and hardness, chewiness and cohesion).
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Table 1~ Factor and level of uniform design
1 2 3 4 5 6 7
X, /mL. 6 7 8 9 10 11 12
X, /g 06 07 08 09 10 1.1 12
X
5:0 41 32 2525 23 1:4 05
gls
2 U, 7°
Table 2 Uy(7% uniform test design
X, X, X;
/mL /g glg
1 16 2 0.7 332
2 27 4 0.9 6 1:4
3 38 6 1.1 2 4:1
4 49 1 0.6 523
5 510 3038 1 5:0
6 6 11 712 4 2525
7 7 12 51.0 7 0:5
3
Table 3 Sensory evaluation standards for chewing gum
/
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1.2.5 TPA
1:1 g/mL
10 mL,
s 4
TPA Table 4  Influence of water addition on quality of chewing gum
TA/S 0.5 mm/s 2.00 mm/s /
1.00 mm/s mL Ig
50.000% 2.00 s 5.000 ¢ 4.0 10.0
o 6.0 10.0
1.2.6 8.0 10.0
SPSS Statistics 17.0 10.0 10.0
4 N N N
X, . 12.0 10.0
X, X; 3
F 2.1.2
o XI\XZ\X3 N N 5
N 4 Pearson X1 Xon 02g¢g
X3 4 [8,14]Q o
1.2.7
3
Excel 2016.SPSS17.0 o 2.1.3
6
2
1.0¢g
2.1
2.1.1
4 8.0 mL 10.0 mL o
5
Table 5 Effect of matcha powder dosage on sensory quality of chewing gum
/e / / / / /
0.1 9.67+0.75 b 20.00£1.63 ¢ 17.83+1.21 b 18.83+0.69 d 66.33+1.80 d
0.2 12.00+£0.82 a 25.00+1.15 a 21.17£1.21 a 24.67£1.25 a 82.83+1.57 a
0.3 11.67+0.75 a 23.33x1.25 b 18.83+0.69 b 23.00+1.29 b 76.83+2.41 b
0.4 9.17+£0.69 b 22.67£1.25 b 17.83+£0.69 b 21.50+0.76 ¢ T1.17£2.54 ¢
0.5 7.17£0.69 ¢ 18.67+0.94 ¢ 13.00+0.58 ¢ 18.67+0.75 d 57.50+1.89 e
P<005 . .
6
Table 6  Effect of glycerin dosage on sensory quality of chewing gum
/e / / / / /
0.6 10.67+£0.94 a 18.17+0.90 ¢ 14.33+1.11 ¢ 23.17£1.09 ab 66.33£2.92 ¢
0.8 10.83+0.69 a 25.00£1.00 a 22.00£1.29 a 23.00+1.29 ab 80.83+2.91 a
1.0 11.50+0.76 a 25.67+£0.94 a 22.17£0.69 a 23.50+0.96 a 82.83+1.46 a
1.2 10.50£1.10 a 21.67+1.73 b 21.67£1.17 a 22.00£1.06 be 75.83+2.90 b
1.4 10.83£1.07 a 18.67+1.25 ¢ 16.17+1.07 b 21.00+0.58 ¢ 66.67+1.49 ¢
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Table 7 Effect of sorbitol-to—maltol mass ratio on sensory quality of chewing gum
g/g / / / / /
37 11.67+0.47 a 24.50+0.50 b 22.17£0.90 ab 18.33£0.75 b 76.67+1.70 b
2.5:5 10.00+0.58 b 22.83+0.69 ¢ 20.00+0.82 b 17.50£1.12 b 70.33£1.97 ¢
2:3 11.67£1.11 a 26.50+0.96 a 23.50£1.12 a 23.67+0.94 a 85.33+2.05 a
32 11.33£0.94 a 19.17+£1.07 d 21.67+£0.94 b 14.67+0.75 d 66.83+1.86 d
5:2.5 11.17£0.90 a 24.00+1.15 b 22.33+0.94 ab 18.17£1.07 b 75.67+3.09 b
7:3 5.50+11.12 ¢ 17.17+0.69 e 11.83+1.34 ¢ 16.00£1.15 ¢ 50.50£2.22 e
8
Table 8  Uniform design experimental results for sensory score of chewing gum
/ / / / /
1 10.40+0.80 b 17.80+0.75 e 14.20+0.98 d 24.40£0.80 a 66.80+2.32 ¢
2 11.40+0.49 b 19.00£0.00 de 18.00+1.10 abe 20.00+1.26 b 68.40+1.02 de
3 12.00+0.37 ab 21.00+1.91 be 19.33£1.73 ab 19.67+1.86 b 72.00+2.62 be
4 11.20+1.17 b 22.20+1.17 b 17.20£2.23 cd 22.80+2.23 a 73.40+1.96 b
5 10.50+1.38 b 21.00+1.29 be 17.00+1.53 be 23.00£2.58 a 71.50+2.22 be
6 13.80+0.98 a 28.20£0.40 a 20.20£1.47 a 26.60£2.06 a 88.80+0.40 a
7 12.00+0.89 ab 20.20+0.75 cd 14.20+0.75 d 24.40+0.80 a 70.80+1.47 cd
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1. 2 250
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Fig.1  Uniform design experimental results for hardness
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Fig.3  Uniform design experimental results for springiness Fig.4  Uniform design experimental results for cohesiveness
of chewing gum of chewing gum
2.4 Y,=0.041X,+0.012X,+0.026X;+0.200 3
9 Y4: —10859X1—7001X2+0.841X31+148936 4
Yl N Yz N Y3 N Y4 4 10 1 "‘4 R
Xl N X2\ 1
X; F 1~4 F Fon(3,3)
Y =-37.762X,-19.734X,-5.374X3+490.212 1 a=0.01
Y,=0.008X,-0.034X,+0.012X5+0.608 2 -
9
Table 9 Uniform experimental design and results for texture characteristics of chewing gum k=3 n=7
X, /mL. X, lg  X; : (g/g) Y, /g Y, Y, Y, /g
1 1(6.0) 2(0.7) 3(3:2) 278.85 0.66 0.51 89.69
2 2(7.0) 4(0.9) 6(1:4) 172.69 0.65 0.53 57.348
3 3(8.0) 6(1.1) 2(4:1) 130.75 0.70 0.67 60.23
4 4(9.0) 1(0.6) 5(2:3) 107.55 0.71 0.65 49.03
5 5(10.0) 3(0.8) 1(5:0) 62.38 0.72 0.75 33.30
6 6(11.0) 7(1.2) 4(2.5:2.5) 49.50 0.69 0.71 24.34
7 7(12.0) 5(1.0) 7(0:5) 32.38 0.66 0.70 15.12
10 F 11 Pearson
Table 10 Goodness of fit and of F test results for the equations Table 11 Pearson correlation coefficients (n=7)
(k=3, n=7)
Y, Y, Y; Y,
R d) dfs F Foo 3.3
/ v ” Pearson ¢ o474 0382 0.859% -0.967+*
1 0.954 3 3 10.143 29.46 X,
5 0.879 3 3 3.400 0.001 0.398  0.013 0.000
3 0.979 3 3 23.455 Pearson ~0450 -0.039 0.404  -0.462
4 0970 3 316163 X2

0.312 0.934  0.368 0.297

dfi=k df=n-k-1,

Pearson 0.111 0646 0264 0271
X
XI\XZ\X3 N N N ?
0813 0117 0567  0.557
4 Pearson
X1 X0 X5 4 s 0.01 * 0.05
11 - B
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