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Table 1 The sensory evaluation standard of cooking yam rhizome under different retrogradation time
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Table 2 Basic components of yam rhizome

A S Ea /% fig 5 1% A% 5 1% AL £F 2 /% ER: 4o/
ol 25 9.12+0.19 3.22+0.31 74.89 £ 1.69 1.77 +0.13 1.16 + 0.21 32.62 +0.71
431 2 4.17 £0.16 1.02 +£0.23 42.67 +0.37 1.05 £ 0.06 2.49 £ 0.29 39.23 £ 0.87
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Table 3 The comparison on the hardness of different parts of cooking yams under different retrogradation time (N/g)

# 4z 30 min 1h 2h A 1d
1-1 k3 1.32 + 0.00° 1.49 £ 0.01 1.53 £ 0.00 1.72 £ 0.03°
2-1 1.50 +0.01* 1.73 £ 0.05° 1.88 +0.02° 1.98 £ 0.02
1-2 1.29 £ 0.01¢ 1.38 £ 0.02* 1.50 £ 0.04" 1.71 + 0.03°
2-2 1.48 £ 0.00° 1.67 £ 0.01* 1.86 + 0.04" 1.94 +0.01°
1-3 1.27 £ 0.01¢ 1.30 £ 0.03¢ 1.57 £ 0.00" 1.83 +0.01¢
2-3 1.43 +0.00 1.49 £ 0.01° 1.92 +0.01° 2.06 £ 0.02"
1-4 1.21 +0.01° 1.22 £0.02 1.58 £0.01" 1.90 £ 0.00
2-4 1.29 +0.03¢ 1.57 £ 0.02 1.94 + 0.00 2.17+£0.01°
1-1 P 3R 1.32 +0.02° 1.48 £ 0.01 1.53 +0.02° 1.72 £ 0.03°
2-1 1.57 £ 0.01* 1.77 £ 0.01* 1.90 £ 0.02* 2.04 +0.087"
1-2 1.28 +0.02° 1.38 £ 0.01* 1.52 +0.00° 1.70 + 0.02°
2-2 1.51 £0.02* 1.70 £ 0.03" 1.88 £0.02" 1.97 £0.01°
1-3 1.28 £ 0.01° 1.30 + 0.03¢ 1.57 £ 0.01° 1.82 £ 0.03*
2-3 1.46 £ 0.01" 1.50 £ 0.04" 1.91 + 0.00* 2.13+0.01*
1-4 1.20 = 0.00* 1.23 £ 0.01° 1.59 £ 0.03° 1.90 £ 0.03
2-4 1.34 +0.01° 1.60 = 0.03* 1.96 +0.01° 2.23 +0.02
1-1 R 1.32 £ 0.01¢ 1.47 +0.02° 1.54 £0.02" 1.72 £ 0.02°
2-1 1.59 = 0.02 1.80 = 0.03 1.94 + 0.02 2.21+0.01*
1-2 1.28 £0.01* 1.40 £ 0.01¢ 1.52 £0.01" 1.71 £ 0.02°
2-2 1.54 +0.02* 1.73 +0.02° 1.90 + 0.03° 2.00 +0.01°
1-3 1.27 £ 0.02¢ 1.31 £ 0.01° 1.57 £0.02" 1.83 £0.01¢
2-3 1.47 £0.02 1.53 £ 0.01° 1.93 £ 0.03" 2.14 £0.02"
1-4 1.20 £ 0.01° 1.23 £ 0.00' 1.59 +0.01" 1.92 + 0.04
2-4 1.37 + 0.00° 1.63 £0.01" 1.98 +0.01° 2.24 £0.02¢
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Table 4 The comparison on the stickiness of different parts of cooking yams under different retrogradation time (m])

# 5 i XA 30 min 1h 2h A 1d

1-1 3k 0.21 £0.01" 0.27 £0.01" 0.30 £ 0.03 0.38 +£0.03*
2-1 0.11 +£0.01¢ 0.15+0.01° 0.22 +0.01° 0.31 +0.01°
1-2 0.26 + 0.02" 0.31 +0.00" 0.34 +0.02° 0.41 +0.03™!
2-2 0.11 £0.01° 0.17 £ 0.02° 0.25 + 0.02* 0.33 £ 0.03*
1-3 0.31 £0.01* 0.38 £0.01* 0.42 £0.01* 0.49 +0.03"
2-3 0.11 +0.00¢ 0.18 £ 0.01° 0.35 £0.01™ 0.39 £0.01**
1-4 0.33 £0.01° 0.41 +0.01° 0.46 +£0.01* 0.51 +0.00*
2-4 0.12 +0.01° 0.20 + 0.02° 0.36 + 0.02" 0.42 +0.02%
1-1 il 0.20 + 0.01" 0.25 +£0.01° 0.30 £ 0.01"™ 0.36 + 0.02"
2-1 0.09 +0.01° 0.14 £ 0.01° 0.19 +0.01° 0.27 £ 0.01*
1-2 0.26 £ 0.03* 0.32 £0.01" 0.34 £0.02™ 0.41 £0.03
2-2 0.11 £0.01° 0.15 +0.02* 0.24 £0.01* 0.31 +0.01+
1-3 0.30 + 0.03 0.39 £ 0.02¢ 0.41 + 0.00 0.50 + 0.02*
2-3 0.11 +0.02° 0.17 £ 0.00* 0.29 + 0.00* 0.38 £0.01"
1-4 0.34 £0.02" 0.40 + 0.00° 0.47 +0.01* 0.52 +0.02¢
2-4 0.11 £0.03° 0.20 £0.01° 0.35+0.01" 0.40 £ 0.01"
1-1 R 0.19 + 0.03¢ 0.27 £ 0.01° 0.31 +£0.01" 0.37 +0.01°
2-1 0.07 + 0.00" 0.13 + 0.00* 0.16 + 0.02* 0.23 +0.02°
1-2 0.27 £ 0.01" 0.32 + 0.00° 0.33 £0.03" 0.42 +£0.01"
2-2 0.10 £ 0.01¢ 0.14 £ 0.01* 0.22 £0.01° 0.28 £0.01*
1-3 0.30 £ 0.01* 0.37 £ 0.00" 0.41 +0.01° 0.47 £0.02*
2-3 0.10 £ 0.01¢ 0.15+0.01* 0.26 + 0.00" 0.35 + 0.03+
1-4 0.34 + 0.00° 0.42 +0.02¢ 0.46 +0.01* 0.55 +0.03*
2-4 0.10 £ 0.02¢ 0.17 £ 0.00* 0.32 +£0.01" 0.38 +0.01°
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Table 5 The comparison on the elasticity of different parts of cooking yams under different retrogradation time (mm)

# 5 XA 30 min 1h 2h A 1d

1-1 k3R 1.31 £0.02* 1.19 £ 0.02" 1.10 £ 0.04* 1.43 +0.03°
2-1 0.56 +0.02* 0.63 £ 0.03° 0.99 +0.03° 1.87 £0.01*
1-2 1.40 £ 0.01° 1.33 £0.035° 1.27 £0.03" 1.50 = 0.03°
2-2 0.75 £ 0.03° 0.91 +0.01° 1.47 + 0.03* 2.08 £0.17*
1-3 1.23 £0.03 1.16 £0.01" 1.05 £ 0.01* 1.52 +£0.03°
2-3 0.66 £ 0.03 0.79 + 0.04* 1.16 £ 0.02™! 1.81 £0.02*
1-4 1.33 £0.05* 1.20 £ 0.02" 1.15 £ 0.02 1.63 £ 0.04™
2-4 0.67 + 0.00* 0.95 = 0.03° 1.19 = 0.04"™ 1.85 £ 0.05®
1-1 il 1.30 £ 0.01" 1.30 £ 0.01" 1.09 + 0.04 1.49 = 0.01°
2-1 0.55 £ 0.02¢ 0.55 +0.02¢ 1.15 £ 0.03" 1.74 + 0.03°
1-2 1.45 +0.03° 1.45 +0.03 1.23 £0.01" 1.49 +0.01°
2-2 0.79 £ 0.05° 0.79 = 0.05° 1.54 = 0.04° 1.94 = 0.02
1-3 1.23 £0.01° 1.23 £0.01" 1.05 + 0.03¢ 1.53 £0.01*
2-3 0.62 + 0.04* 0.62 + 0.04* 1.23 £0.01" 1.85 £ 0.03
1-4 1.31 £0.03 1.31 £0.03" 1.17 £ 0.01™ 1.59 = 0.02¢
2-4 0.65 + 0.02* 0.65 + 0.02* 1.23 +0.03" 1.90 £ 0.01*
1-1 R 1.29 £ 0.03" 1.18 + 0.06" 1.15 £ 0.03% 1.43 +0.03¢
2-1 0.51 +0.04* 0.61 +0.04 0.96 +0.01° 1.99 + 0.05
1-2 1.48 +0.08* 1.31 +0.03 1.24 £0.03" 1.53 £ 0.04"
2-2 0.70 £ 0.03° 0.88 = 0.06* 1.38 +0.07 2.08 +0.06
1-3 1.21 £0.03" 1.18 £ 0.07* 1.08 £ 0.01* 1.57 £0.01"™
2-3 0.76 £ 0.01° 1.04 £0.01¢ 1.25+0.01" 1.94 + 0.03
1-4 1.31 £ 0.05* 1.23 £0.01* 1.14 £ 0.01 1.62 £ 0.03
2-4 0.77 £ 0.01° 1.07 £ 0.02 1.30 £ 0.01* 2.06 + 0.04*
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Table 6 The comparison on the chewiness of different parts of cooking yams under different retrogradation time (m])

A S A 30 min 1h 2h A 1d
1-1 P 0.65 + 0.03 0.78 £0.01" 1.41 £0.03" 1.73 £ 0.03¢
2-1 0.48 + 0.04" 0.67 + 0.03° 1.51 £0.01* 1.95 £0.01*
1-2 0.70 + 0.04* 0.90 + 0.03* 1.50 +0.05" 1.81 £ 0.01'
2-2 0.50 £ 0.03" 0.71 £ 0.04™ 1.56 + 0.03* 2.04 +0.03¢
1-3 0.51 £ 0.00" 0.69 £0.01"™ 1.22 £ 0.03¢ 2.00 £ 0.03
2-3 0.41 +0.01° 0.63 +0.01° 1.40 + 0.04" 227 +0.01°
1-4 0.59 + 0.05* 0.73 £ 0.03" 1.28 £0.01¢ 1.92 +0.01°
2-4 0.41 +0.01° 0.66 + 0.03¢ 1.48 +0.04" 2.14 £ 0.01"
1-1 il 0.64 £0.01* 0.77 £ 0.03 1.41 £0.03" 1.71 £0.01°
2-1 0.46 £ 0.02 0.64 £0.01* 1.38 £0.03 1.77 £ 0.00*
1-2 0.72 £ 0.03 0.90 + 0.03¢ 1.53 £ 0.03* 1.79 £ 0.03**
2-2 0.50 + 0.03¢ 0.66 + 0.03* 1.43 £ 0.04" 1.87 £ 0.01™¢
1-3 0.49 +0.01° 0.68 +0.01™ 1.21 £ 0.04° 1.96 + 0.04
2-3 0.33 + 0.00° 0.57 +0.03¢ 1.55 + 0.00 2.11 £ 0.05*
1-4 0.61 +0.03" 0.71 £ 0.04 1.26 + 0.03* 1.90 +0.03
2-4 0.38 + 0.04* 0.59 + 0.02* 1.51 £ 0.04* 2.10 £ 0.04*
1-1 B3R 0.63 +0.03" 0.76 + 0.04" 1.42 £ 0.03"™ 1.70 £ 0.01*
2-1 0.44 £0.03* 0.59 £ 0.04 1.34 £0.03 1.71 £ 0.03¢
1-2 0.71 £0.01° 0.88 +0.02° 1.50 £ 0.06" 1.79 £ 0.04
2-2 0.47 +0.01 0.63 + 0.03 1.41 + 0.00™ 1.81 £0.03“
1-3 0.52 +0.01° 0.66 + 0.04"™ 1.21 +0.04¢ 1.97 + 0.00*
2-3 0.32 £ 0.01" 0.58 £0.01¢ 1.56 +0.01* 2.08 +0.01*
1-4 0.60 £ 0.00 0.71 £0.01"™ 1.26 £ 0.03* 1.90 £ 0.04™
2-4 0.37 £0.01 0.58 + 0.03" 1.50 + 0.04* 2.02 +0.02

TE U ROE P 2 (i E 22 38R B8 3 0, [ — 81 v AN [ ) 57 B 2 22 St ik W 257K F (P<0.05)
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Table 7 The values of predicted Gl of heat water treated yams under the different retrogradation time

# 5 EX 30 min lh 2h A 1d
b 25 31.81 +1.24 49.15 + 1.52 46.14 +1.32 48.11+1.6 3533 +1.46
i@l 2 70.95 +£2.11 101.1 £2.70 95.12 +1.91 97.72 +2.16 99.03 +2.21
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Table 8 The digestibility properties of hot steamed yams under the different retrogradation time

Wb 25 %A

38 ) 2 5 by

i RS/% RDS/% (RS+SDS)/% RS/% RDS/% (RS+SDS)/%
R 52.01 £2.11* 23.56 £ 0.91° 76.44 +2.33 43.55 +1.11* 33.46 +1.33° 66.54 +2.23"
30 min 42.59 +2.70 52.77 +1.21° 47.23 +0.56" 30.27 £ 0.43" 55.01 £2.78¢ 44.98 + 1.67¢

1h 42.03 £ 1.91¢ 50.61 = 1.03° 49.39 + 0.65¢ 29.57 £ 0.68" 52.54 £2.23¢ 47.46 + 0.99°
2h 32.55 +£2.16° 53.77 £ 1.43° 46.23 + 0.56° 20.33 £ 1.01° 54.89 £2.71" 46.11 £ 0.89*
A1 d 4237 £2.21° 35.34 +0.84¢ 64.66 +2.88" 30.01 £ 0.99° 40.33 + 1.98¢ 59.67 £2.01"
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The Effect of Cooking Methods on the Edible Quality, Predicted Glycemic Index and in Vitro
Digestibility of Chinese Yams and Normal Yams

Zou Jian', Xu Meijuan', Li Bin®
(“‘School of Food and Biological Engineering, Henan University of Animal Husbandry and Economy, Zhengzhou 450000)
*College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430000)

Abstract With Chinese yams (Jiaozuo, Henan) and normal yams (Zhoukou, Henan) as the research object, different
cooking methods (steaming or boiling) are performed to investigate the effects on the edible quality, in vitro digestibility
and predicted glycemic index (preGl) of different parts of yam rhizome and different retrogradation time. The results show
that the different cooking methods had obvious impact on the hardness, viscosity, elasticity, chewability, L", a', b" of
Chinese yams / normal yams. Under the same cooking method, different retrogradation time had little effect on the quali-
ty of different parts of Chinese yams, but had a great effect on the quality of different parts of normal yams. From the
perspective of sensory analysis, the sensory score of Chinese yams was higher than that of normal yams under same
cooking method, and the sensory score was the highest for two yams under hot water steaming and retrogradation for 1
h. The preGl value of unprocessed Chinese yam was significantly lower than that of unprocessed normal yam. Besides,
the preGl value of Chinese yams was lower than that of normal yams under hot water steaming. Under the best sensory
evaluation condition of steaming in hot water, the content of RS and RS+SDS of Chinese yams was higher than that of
normal yams. The study can be expected to establish the relationship between the main cooking method and the food ed-
ible quality, which could guide consumers to choose appropriate cooking method with different preferences.

Keywords Chinese yam; edible quality; glycemic index; resistant starch



