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Study on the Formulation and Process Optimization of the Lilac Warm
Stomach Gel Soft Sweets

WEI Xiao—feng, LIU Min"
College of Food Science and Engineering, Shanxi Agricultural University, Taigu 030801, China

Abstract: The lilac warm stomach gel soft sweets was made with the major materials of lilacs, dates, hawthorn, orange
peel and brown sugar. The best formulation and process optimization were studied by orthogonal test based on the single
factor experiments, and texture analyzer combined with sensory evaluation as methods. The results showed that, the
influence factors of the product quality were the addition of gels, addition of total fiber, addition of citric acid and
addition of brown sugar. And the best formula was composed of total fiber 15 g (with the ratio of lilac powder, date
powder, hawthorn and orange peel was about 4:4:2:1), starch syrup 20 g, brown sugar 33 g, gels 6 g (with the ratio of
gelatin and carrageenan was about 2:1) and citric acid 0.12 g. Drying at 45 °C for 23 to 24 hours, the obtained products
under the best formulation had good taste, rich flavor, appropriate colour and lustre, moderate hardness, and the best
sensory quality.
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Table 1  Factors and levels table of orthogonal experiments 6]
Factors .
A B C D ..
Levels \ ion Towl fhor  Additon o Additon o 2o
of gels brown sugar  citric acid 1252
1 5.5 14 33 0.10 10
2 6.0 15 34 0.11 . . . . N 7
6.5 16 35 0.12 N n7 o
2
Table 2 Table of texture grade criteria
Hardness Elasticity Chewiness
lg lg
Measured value Grade Measured value Grade Measured value Grade
<4 500 >0.80 <3 500
4 500~6 000 0.80~0.75 3 500~4 000
6 000~7 500 0.70~0.75 4 000~4 500
>7 500 <0.70 >4 500
3

Table 3 The sensory evaluation grade of the lilac warm stomach gel soft sweets

Index Standards /" Scores
20 ) N s 16~20
Hardness Moderate hardness, no sense of gritty texture and tooth—squeaking
) 10~15
Lower or higher hardness, easier to break or tooth-squeaking
) <9
Lower or higher hardness, very easy to break or tooth—squeaking
(15 ) s Non-stick teeth, al dente 11~15
Viscosity s A little sense of teeth—stick 7~10
, Sticky <6
(20 ) s s 16~20
Taste Fragrant, no greasy, has a peculiar scents of lilac and red dates
) ) 10~15
A slight scents of peculiar ingredients and no unusual scents, or be a little greasy
No peculiar scents or be greasy <9
(15 ) s s 11~15
Shape Complete and smooth external shape, good thickness uniformity
Shape is a little incomplete or non—uniform thickness 7~10
, , Shape is incomplete and non—uniform thickness <6
(10 ) s Color is uniform and easily accepted 8~10
Color Color is a little irregular or some unnatural colors exists 5~7
s Color is irregular and there are unnatural colors <4
(10 ) s , Elastic and has a good chewing taste 8~10
Elasticity , Moderate or a little lower elasticity 5~7
, , Bad elasticity and chewing taste <4
(10 ) s Taste delicate ,smooth and cool 8~10
Wettability s A little wet and smooth 5~7
Taste dry and gritty <4
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Table 4  The effect of the addition of total fiber on the quality of soft sweets
lg /g g /
Total fiber Hardness Grades of Elasticity Grad.es. of Chewiness  Grades of chewiness Sensory quality
hardness elasticity score/score
11 2 980.5 0.857 2918.7 78.33
13 3367.2 0.833 31043 84.00
15 3 804.1 0.826 3350.2 86.65
17 4 5447 0.802 3671.2 84.65
19 50433 0.781 3914.6 80.50
2.2 ° 34 ¢
34¢g
5 34 ¢
34 g,
5
Table 5 The effect of the addition of brown sugar on the quality of soft sweets
/g I I /
Addition of Hardness Grades of Elasticity Grad(.es' of Chewiness  Grades of chewiness Sensory quality
brown sugar hardness elasticity score/score
30 5 874.9 0.783 3295.6 82.50
32 63134 0.770 3557.7 86.00
34 6 807.1 0.766 3710.8 90.65
36 7 412.6 0.752 3 956.0 87.00
38 8 018.0 0.739 42073 83.65
2.3 0.11 g
Y N o 6 0.1 1 g
0.11 g,
2.4
o 0.11g o
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Table 6 The effect of the addition of citric acid on the quality soft sweets
/g /g g !
Addition of citric acid Hardness Grades of Elasticity Gradc.as' of Chewiness  Grades of chewiness Sensory quality
hardness elasticity score/score
0.08 30474 0.841 31073 79.33
0.09 3326.8 0.826 3 396.4 82.00
0.10 3 659.1 0.803 3 606.8 84.00
0.11 4101.2 0.779 38452 87.33
0.12 4 436.5 0.754 3 995.7 84.67
N 7
1319
7 41 2:1 4¢
4g. lg 2g
75 2:1 4¢g 2g .
7
Table 7 The effect of the addition and proportion of gels on the quality of soft sweets
g /g /g !
Gelatin : Carrageenan  Hardness Grades of Elasticity Grad?s' of Chewiness  Grades of chewiness Sensory quality
hardness elasticity score/score
4:1.0 6 237.2 0.847 34479 76.50
4:1.5 5966.5 0.772 4096.5 84.55
5:1.0 5704.5 0.863 32126 72.00
4:2.0 5483.1 0.752 45785 89.15
5:1.5 5072.9 0.819 3 706.1 81.00
5:2.0 4 824.8 0.733 42247 85.40
2.5 N
8 ° 9
A>B>D>C o
8 L,(3%)
Table 8 Result of Lo(3*) orthogonal experiments
Factors Y /
No. A B C D Sensory quality score/score
1 1 1 1 1 76.4
2 1 2 2 2 82.0
3 1 3 3 3 80.1
4 2 1 2 3 85.2
5 2 2 3 1 88.6
6 2 3 1 2 87.8
7 3 1 3 2 75.5
8 3 2 1 3 81.3
9 3 3 2 1 78.0
ky 79.500 79.033 81.833 81.000
ks 87.200 83.967 81.733 81.767
ks 78.267 81.967 81.400 82.200
R 8.933 4.934 0.433 1.200
A>B>D>C

Order of primary and secondary factors
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Table 9 Result of variance analysis
F F
Source of variation Sum of squares Degree of freedom Mean square F F critical-value Significance
A 140.616 2 70.308 3.123 3.110 *
B 36.942 2 18.471 0.821 3.110
C 0.309 2 0.155 0.007 3.110
D 2.216 2 22.600 0.049 3.110
Error 180.080 8
Summation 360.163
¥ (P<<0.05),
Note: * means significant (P<<0.05).
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