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Effects of Convection Oven Dehydration Conditions on the
Physicochemical and Sensory Properties of Ginkgo Nut Powder

Jung-Mi Kim, Young-Chun Lee' and Kwang-Ok Kim*

Department of Food and Nutritional Sciences, Ewha Womans University
'Department of Food Science and Technology, Chung-Ang University

Effects of convection oven dehydration conditions on the physicochemical and sensory properties of ginkgo nut
powder were examined using three types of pre-treatment on ginkgo nuts: coarse grinding of ginkgo nut (GR);
coarse grinding followed by 1 min blanching (GB); 3 min blanching followed by coarse grinding (BG). Pre-
treated ginkgo nuts were dried in convection oven at 70 and 80°C to the moisture content of approximately 5%.
Rehydration rate, swelling power, solubility, lightness, and greenness of GB ginkgo nut powder dried at 70°C
were the most similar to those of freeze dried one. GR and GB samples dried at 70°C had higher sensory values
of green color and ginkgo nut flavor. Ginkgo nut powder with desirable quality attributes could be produced by

drying GB in convection oven at 70°C for 10 hr.
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Table 1. Definitions and reference samples of sensory attributes for the descriptive analysis of ginkgo nut powder

Sensory attributes Definitions

Reference samples

Extent of green color Extent of green color

Degree of browning Degree of browning

Bitter taste Fundamental taste sensation of which caffeine or
quinine are typical

Cooked ginkgo flavor Flavor associated with cooked ginkgo nuts

Roasted flavor

Flavor associated with roasted ginkgo nuts

0.035% caffeine solution (Duksan Pure Chemical Co.
Ltd., Ansan, Kyonggido)

Peeled ginkgo nuts Steamed for 5 min

Ginkgo nuts dehydrated at 150°C for 30 min
in convection oven

Uncooked ginkgo flavor Flavor associated with uncooked ginkgo nuts Uncooked ginkgo nuts
Table 2. Moisture content” of ginkgo nut powder dehydrated in a convection oven
70°C 80°C
Pretreatment™

Time (hr) Mositure (%) Time (hr) Mositure (%)

GR 5 6.8710.63 4 6.781+0.23

6 5.03+0.27 5 5.93+0.59

7 445+0.15 6 427+0.02

GB 9 6.4610.02 7 5.56+0.16

10 5.294+0.17 8 5.08%£0.35

11 5.26+0.19 9 4791021

BG 11 6.23+0.14 9 5.45+0.09

12 5.60£0.08 10 534+0.13

13 4831006 1 4461020

YMean £ SE (N=3).

AGR, coarse grinding; GB, coarse grinding followed by blanching; BG, blanching followed by coarse grinding.
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Table 3. Hunter color values” of ginkgo nut powder dehydrated
in a convection oven and freeze dryer

Sample L a b

Convection oven”

70°C GR 80.05* -0.50¢ 21.91¢

GB 78.54° -0.34¢ 21.38°

BG 76.11 0.13° 23.71°

80°C GR 78.77% 0.08" 22.149

GB 79.16® 031° 21.84¢

BG 75.46° 1.57¢ 23.02°

Freeze dryer 77.03° -1.96° 24.25°

"Means of triplicates. Means within a column not sharing a
superscript letter are significantly different (p<0.05, Duncan's multiple
range test).

YFor abbreviations see, Table 2.
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Table 4. Rehydration rate® of ginkgo nut powder dehydrated in
a convection oven and freeze dryer

Table 5. Swelling power” of ginkgo nut powder dehydrated in a
convection oven and freeze dryer

Sample Rehydration rate (%) Sample 60°C 70°C 80°C 90°C
Convection oven® Convection oven?
70°C GR 122.8f 70°C GR 2.62° 4,53 8.63f 12.19°
GB 207.8¢ GB 4.55™ 4,99 8.10% 9.91¢
BG 250.8° BG 5.728 5.99¢ 7.15" 8.18¢8
80°C GR 152.9° 80°C GR 37 4.53m™ 8.55° 10.46°
GB 214.9¢ GB 425" 477" 8.02% 10.31%
BG 266.4° BG 541 5.50 6.93" 8.18¢
Freeze dryer 303.3* Freeze dryer 8.82f 9.46° 9.99% 10.40°

"Means of triplicates. Means not sharing a superscript letter are
significantly different (p<0.05, Duncan’s multiple range test).
DFor abbreviations, see Table 2.
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Table 6. Solubiliy” of ginkgo nut powder dehydrated in a
convection oven and freeze dryer and freeze drying

Sample 60°C 70°C 80°C 90°C
Convection oven®

70°C GR 8.164 9.74ik 10.02" 16.45%
GB  11.94# 11.54 12.03¢ 16.09%
BG 757 9.7 10.99# 14.66%

80°C GR 9.15M 872 9.14M 11.57
GB 8.84M 912+ 10.87# 18.80%
BG 937k 8.99M 12.27%¢ 17.11°

Freeze dryer 9.50% 12.41% 13.84° 15.27°%

"Means of triplicates. Means not sharing a superscript letier are
significantly different (p<0.05, Duncan’s multiple range test).
2For abbreviations, see Table 2.
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Table 7. Sensory characteristics" of of ginkgo nut powder dehydrated in a convection oven
2 Extent of Degree of . . Cooked ginkgo Roasted Uncooked
Sample green color browning Bitter taste nut flavor flavor ginkgo nut flavor
70°C GR 10.38* 5.56¢ 7.00° 7.81° 7.56% 479
GB 9.63* 5.72¢ 8.06 8.00° 7.81% 5.38°
BG 7.97° 7.50° 6.69" 6.78" 6.72¢ 5.13¢
80°C GR 734 6.97° 6.69° 7.06 8.63% 438%
GB 5.38° 9.88" 6.38" 6.66™ 10.25° 3.03
BG 2.50° 12.47¢ 6.25 5.75° 9.72* 3.81%

"Means of four replicates. Means within a column not sharing a superscript letter are significantly different (p<0.05, Duncan’s multiple range test).

2For abbreviations, see Table 2.
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