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Research on the formulation and processing technology of grape seed
procyanidins hypoglycemic jelly

LIU Zi-Yi, WANG Xu"

(School of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China)

ABSTRACT: Objective To study the optimum formula and processing technology of grape seed procyanidins
hypoglycemic jelly. Methods Using grape seed procyanidins extract as the main raw material, sensory evaluation
and a-amylase inhibition activity as the main evaluation indexes, single factor and orthogonal experiments were
designed to optimize the formula and process respectively and the sensory characteristics, physical and chemical
indexes and hypoglycemic activity of the final product were analyzed. Results The optimum formula of grape seed
procyanidins hypoglycemic jelly was 0.3% grape seed procyanidins extract, 3.0% compound gum, 0.030% citric acid
and 0.04% stevioside. The optimum processing technology was boiling time 6 min, boiling temperature 90 °C,

sterilization time 15 min and sterilization temperature 85 °C. The finally obtained grape seed procyanidins
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hypoglycemic jelly had an a-amylase inhibition rate of 82.25%, a soluble solid content of (15.26+1.09)% and a pH of
(4.13+0.03). It was observed that the total dehydration rate on the 14th d was (25.52+0.26)%, which had good texture

and rheological properties. Conclusion The jelly developed according to this formula meets the market demand,

has stable molding and high a-amylase inhibitory activity and can be used as a snack food for diabetic patients, with

good application prospects.

KEY WORDS: a-amylase inhibitor; hypoglycemic jelly; grape seed procyanidins; textural properties; rheological

properties
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Fig.2 Effects of different proportions of raw materials on the quality of grape seed procyanidins hypoglycemic jelly
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Table 4 Orthogonal text results and analysis of formula optimization

1 1 1 1 1 80.00 56.59
2 1 2 2 2 81.03 56.44
3 1 3 3 3 79.63 51.98
4 2 1 3 2 79.30 74.32
5 2 2 1 3 84.80 78.59
6 2 3 2 1 82.33 72.58
7 3 1 2 3 79.80 90.07
8 3 2 3 1 76.87 86.77
9 3 3 1 2 78.90 89.62
BE RS
ky 80.22 79.70 81.23 79.73
ky 82.14 80.90 81.06 79.74
ks 78.52 80.29 78.60 81.41
R 3.62 1.20 2.63 1.67
S Pk
ky 55.01 73.66 74.93 71.98
k> 75.16 73.93 73.03 73.46
ks 88.82 71.39 71.03 73.55
R 33.81 2.54 3.91 1.57
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Fig.3 Effects of different technological conditions on the quality of grape seed procyanidins hypoglycemic jelly
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Table S Orthogonal experiment results and analysis of process optimization

4 B ABSRECC P AREEmin G KERESC f*ﬁfﬁ@ RIS I
1 1 1 1 1 68.00 80.14
2 1 2 2 2 82.25 78.89
3 1 3 3 3 81.00 78.45
4 2 1 3 2 82.75 74.37
5 2 2 1 3 87.25 78.67
6 2 3 2 1 88.00 78.23
7 3 1 2 3 87.00 65.80
8 3 3 1 90.75 73.37
9 3 3 1 2 91.00 71.13
AT
ki 77.08 79.25 82.08 82.25
k> 86.00 86.75 85.75 85.33
ks 89.58 86.67 84.83 85.08
R 12.50 7.50 3.67 3.08
I
ki 79.16 73.43 76.65 77.25
k> 77.09 76.98 74.30 74.79
k3 70.10 75.93 75.40 74.30
R 9.06 3.54 1.25 2.94
2.5 Hrk

4 HERISAET R I MR R
Fig.4 Grape seed procyanidins hypoglycemic jelly
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Fig.5 Color analysis of 4 types of jelly
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Table 6 Determination results of texture properties
FE i i iz S AR MEL g [EIF=R
WAL 2V . .
r . 1604.39+212.28 9.58+0.48° 0.92+0.03° 0.79+0.05% 820.05+90.46° 0.26+0.03*
MR R
MERE A 2065.92+34.99° 9.91+0.14° 0.80+0.11° 0.58+0.15° 800.20+33.11° 0.17+0.01°
HEREB  1432.37£59.71° 9.90+0.63° 0.82+0.12° 0.66+0.16 940.64+61.77" 0.29+0.01°
MERR C 835.00+81.52¢ 9.66+0.20° 0.77+0.04* 0.65+0.02° 444.29+80.00° 0.12+0.01°¢
T AR ESR bR 2 0], AR FREF0R 22 57 1. 35 (P<0.05).
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Fig.7 Apparent viscosity and shear stress of 4 types of jelly
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Table 7 Rheological parameters of 4 types of jelly
ZH TERE A MR B HiERYE C H IS AE TS R B AR
6o/Pa 2.71+0.33 14.13+2.06 0.00+8.04 4.12+0.43
K/(Pa * s") 1.33£0.10 20.33£1.79 66.99+4.97 1.44+0.18
n 0.65+0.01 0.34+0.01 0.46+0.01 0.56+0.01
R’ 0.99 0.98 0.99 0.98

T 0o AR 7, Pa; K 9 BHEE REL, Pa
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Fig.8 Dynamic rheological analysis of 4 types of jelly
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