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Effect of Grape Seed Procyanidins on Rheological Properties
of Wheat Dough and Noodles Quality

WANG Jinjing', FENG Lele', SHEN Siyu', ZHANG Jialun’, WANG Zhiwei', ZHANG Ye" ",
WANG Tianxin"*, WANG Hao""

(1.State Key Laboratory of Food Nutrition and Safety, College of Food Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China;
2.Hebei Yugiao Food Co., Ltd., Shijiazhuang 051530, China)

Abstract: To improve the application of wheat flour and the quality of noodles, in this study, 0.25%, 0.50%, 0.75%, 1.00%
(w/w) grape seed proanthocyanins (GSP) were added to wheat flour. Rheology, moisture distribution and texture quality of
the dough, as well as the cooking, digestive and sensory properties of the noodles were determined. The microstructure of
the noodles added GSP was observed by scanning electron microscopy (SEM) to analyze the effect of GSP on the structure
of wheat gluten proteins. As the results shown, with the addition of GSP rising (0~0.75%, w/w), the modulus of elasticity
(G"), viscosity (G") (G™G"), hardness, springiness and adhesiveness of the dough increased, The maximum tensile
resistance and stretching distance increased by 7.22 g and 11.16 mm, respectively. It demonstrated that the rheology and
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texture quality were improved. The lateral relaxation time T, shifted to the lower and the free water content declined, which

exhibited the water-holding capability was enhanced. The cooking resistance of the noodles was improved, and the

hydrolysis rate and glycemic index (GI) were obviously decreased which reduced from 68.45 with no additional GSP to
61.73 (1.00% addition). At the addition of GSP of 0.75%, the highest disulfide bond content and the lowest free thiol group
content occurred, moreover, the score of sensory quality was the highest. The noodles exhibited the soft, chewy, and smooth

mouthfeel. In conclusion, GSP could enhance the edible quality of the product by improving the structure of the gluten

protein network and lowering the glycemic index (GI) value of noodles, which illustrated GSP could be used as a potential

natural flour improver.

Key words: wheat flour; grape seed proanthocyanins (GSP); textural properties; cooking properties; digestive properties;

sensory quality
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Table 1 Sensory evaluation criteria
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Fig.1 Effect of different GSP addition on rheological
properties of dough
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Fig.2 Water distribution of dough with different GSP addition
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Table 2  Effects of different GSP addition on water distribution of dough
GSPINE (%) T,,(ms) Ty,(ms) T,;(ms) Ay (%) Ay (%) Ay (%)
0 0.1420.02° 15.11+0.53* 370.76+1.83" 14.15+0.69° 84.51+0.24° 0.34+0.06°
0.25 0.1420.01° 14.36+0.07° 368.97+1.15° 14.99+0.65° 84.67+0.39° 0.34+0.04°
0.50 0.13+0.01° 14.3620.10° 366.11£3.17° 14.75+0.31° 85.02+0.36° 0.24+0.05"
0.75 0.12+0.00° 12.92+0.45° 365.94+2.28"™ 14.18+0.15 85.65+0.16° 0.17+0.01°
1.00 0.1120.01° 13.51+0.89° 364.44+2.10° 14.73+0.26" 85.110.26 0.17+0.00°
T R R A AR UE 22, W5 R AR T RN R Fon B 2 AL 3512 57 (P<0.05) ; #23~35[H]
3 A GSP FSINEXS 1 A TPA Rk 45 0m
Table 3  Effects of different GSP addition on TPA characteristics of dough
WINEE (%) iR (g) S RBHE (g-s) NELIEEPE o 4 1
0 4823.20+69.17¢ 0.27+0.01° -30.00+3.01° 551.33+1.32° 0.16+0.01°
0.25 5377.36£92.85° 0.29+0.01° —26.32+5.72¢ 549.46+2.15" 0.16+0.02°
0.50 5615.39+£28.19" 0.30+0.02° —21.38+2.28™ 548.00+1.07° 0.15+0.01°
0.75 5817.17+40.41° 0.34+0.01° —16.54+£2.99" 552.61+1.36" 0.15£0.01°
1.00 6198.86+176.04 0.33+0.02% —11.83+1.59° 547.39+2.67° 0.14+0.01°

Ay, WK, FHH GSP #4558 T /K 5 IE/KIL BTy AH B AE
JH, sZm i A b oK 43504, B 1 S PRk PE o
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Table 4 Effect of different GSP addition on tensile properties

of dough
Wi (%) R TI(g) Fr RS (mm)
0 38.60£0.31° 19.7120.08°
0.25 40.60+£0.07% 20.87+0.17°
0.50 41.87+0.97" 26.88+0.69°
0.75 45.8242.08" 30.87+1.12°
1.00 44.10£2.31® 27.46+1.32°
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Table 5 Effect of different GSP addition on cooking
characteristics of noodles

N (%) FefEZE ] (min) Wi 22(%)
0 3.86+0.10¢ 0.00:£0.00°

0.25 4.33+0.18° 0.83+1.43%
0.50 4.54£0.10" 1.67£1.43®
0.75 4.67+0.13% 2.50£0.00™
1.00 4.78+0.08" 3.33+1.43°
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Fig.3 Effect of different GSP addition on digestion
characteristics of noodles
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Table 6 Effect of different GSP addition on glycemic
index of noodles

N
(%)
GI  68.45£0.05° 67.06£0.04° 65.35+0.13° 63.25+0.05¢ 61.73+0.11°
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Fig.5 Effect of microstructure on noodles with different GSP addition (300%)
E: A = F4L; B~E 70900 GSP B 0.25%. 0.50%. 0.75%. 1.00%.



%455 % 21

Eahh , S EFIEAETT 200/ AT AR AR B T 2 A R 91 -

THI AR I ACHR, /N BRI s B Pl o F E A i
B AZ 2588 PR A T A7 B 2 v, % T A 2 P X261
TERGE R THESEEHPY, X 5 22 A—TF 5 i 4528
FEARL, S5 Z2 1 R At o o AR [T A X 25 2%
TR0, SR MR IR F] 1.00% B, FHighHy
N AFFSAHRT B AL, 22 BRI S I GSP 240 il 1 77 )
BEPTE AL, X5 B S Wi A 45 SR AR & o
2.8 HENFREFIHEMNEERBITFNMHIR M

WE 6 s, GSP BRINE/NZE M v, X T 45 1 /5%
BREAAR A T S, 5T 9 LAS N AL TR AR AR kS
BN 3 ST TS REAIR, JEHSZE Y GSP i
A 0.75% B, T A IR PR A e o 92.30 47,
FH EE HAZH A 225 22 57 (P<0.05), T 4% USRI HL 4%
PAZHTE, THERHIEN 1.00% B, TS0 E T4
T BAAR, BEBHIE 7N GSP A LA SR T T S
FHEE, BSINERAE 0.75% A it fcfd: .

ke -0%
») 20... «0.25%
s «0.50%
TR L ~075%
7 - 1.00%

ok U R

0 0.25 050 0.75 1.00
GPSTR N (%)
K6 N[A| GSP St T AR E 4 TR ik (A) Al
E I3 (B)
Fig.6 Sensory rating radar (A) and sensory rating (B) on
noodles with different GSP addition
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