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Evaluation of Biological Activity and Characterization of Taste and Function-Enhanced Yam Chips.
Lee, Man-Hyo', Mi-Sun Kim?, Lyun-Gyeong Lee', Hwa-Gyun Shin', and Ho-Yong Sohn**. Gyeongbuk
Institute for Bioindustry, Andong 760-380, Korea and “Dept. of Food and Nutrition, Andong National University,
Andong 760-749, Korea — In this study, we have developed taste and other functional enhancements of yam
chips, from tasteless and flavorless yam slices, through the process of soaking freeze-dried yam in different
commercially available juices, including apple, omija (fruit of Maximowiczia typica), grape, wild grape,
orange, tomato, red ginseng, and black garlic juice. The analyses of color (brightness, redness and yellow-
ness), pH, brix, acidity, total polyphenol, total flavonoids, total sugar and reducing sugar, DPPH and ABTS
scavenging activity, reducing power and nitrite scavenging activity, of the different yam chips showed that the
freeze-dried yam slices absorb various components of fruit juices, such as flavonoids, sugars, organic acids
and flavors, during the soaking process. These changes resulted in increased taste (both sweet and sour tastes),
flavor and antioxidant activity in the yam chips. The soaking time for yam slices in juice is considered to be a
crucial factor for the taste and bioactivity of yam chips. In the case of grape juice-yam chips, which had the
highest preference among the 8 different chips, the optimum soaking time was noted as 120 seconds. The opti-
mization of the soaking process is necessary for various juices. These results suggest that taste, and other func-
tional enhancements, in yam chips can be developed by juice-soaking and freeze-drying methods.

Key words: fruit juices, soaking and freeze-dry, yam chips, functional yam, antioxidation, nitrite scavenging
activity
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Fig. 1. Photography of freeze-dried yam chips soaked in different fruit juices.
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Table 1. Colors of the freeze-dried yam chips soaked in different
fruit juices.

Treated fruit

- L a b AE*

juices
None 80.46 -2.66 9.13 14.49
Apple 77.89 -2.24 12.61 18.50
Omija 72.95 3.28 9.75 21.49
Grape 45.78 7.56 2.24 47.30
Wild grape 67.35 2.25 7.70 25.99
Orange 67.81 -4.65 21.25 31.96
Tomato 55.19 19.59 22.18 47.00
Red Ginseng 75.72 -0.57 14.50 21.25
Black garlic 50.55 6.07 18.18 45.56
MeantSD 64.15 3.91 13.55 32.38

+12.10 +7.45 +6.90 +12.45

11: degree of lightness (white +100 ~ 0 black), %a: degree of redness
(red + 100 ~ =80 green), 3b: degree of yellowness (yellow + 70
~ =80 black), “AE: overall color difference

(AE= J(AL)* + (Aa)* + (4b)?).
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Table 2. Physicochemical properties of the water extract of freeze-dried yam chips soaked in different fruit juices.

Acidity

Treated fruit juices pH Brix (%) %) L a b AE*
None 5.94 5.0 0.244 21.90 9.98 -6.42 71.66
Apple 5.45 72 0.268 22.06 -8.61 -6.66 71.35
Omija 5.17 72 0.379 22.69 -6.44 6.94 70.53
Grape 5.37 7.4 0.367 20.90 -5.84 -6.04 72.16
Wild grape 5.43 8.0 0.259 21.42 -9.08 -5.67 71.93
Orange 5.06 8.0 0.509 25.14 437 6.12 67.86
Tomato 4.93 9.0 0.299 22.09 -6.98 -3.99 70.89
Red Ginseng 6.02 4.6 0.251 21.42 -8.91 -5.73 71.92
Black garlic 5.68 52 0.285 21.23 -10.35 2.55 72.05

5.38 7.07 0.327 22.12 757 -5.46 71.08
Mean+SD +0.35 +1.47 +0.087 +1.34 +1.99 +1.47 +1.43

1L: degree of lightness (white +100 ~ 0 black), 2a: degree of redness (red + 100 ~ —80 green), 3b: degree of yellowness (yellow +70 ~—80

black), “AE: overall color difference (AE = J(AL)? + (Aa)* + (Ab)?).

Table 3. The contents of total polyphenol, total flavonoid, total sugar and reducing sugar of the water extract of freeze-dried yam

chips soaked in different fruit juices.

Content (mg/g)
Treated fruit juices Total Total .
polyphenol flavonoid Total sugar Reducing sugar

None 1.05+0.02! 0.14+0.01 73.27+7.93 22.86+3.01
Apple 0.45+0.02 0.01+0.01 94.24+5.87 17.94+1.13
Omija 0.93+0.03 0.06+0.02 160.28+15.86 74.53+2.92
Grape 1.58+0.08 0.14+0.01 161.74+6.75 50.59+9.31
Wild grape 0.54+0.03 0.01+0.03 176.48422.32 28.91+9.87
Orange 1.26+0.12 0.11£0.02 174.01£19.97 40.59+5.74
Tomato 0.68+0.07 0.02+0.02 100.06+3.52 39.62+3.95
Red Ginseng 1.25+0.06 0.11£0.03 45.03£16.15 10.96+0.09
Black garlic 1.67+0.02 0.16+0.02 177.10+13.80 22.86+3.01
Mean+=SD 1.05+0.46 0.08+0.06 136.11+49.76 35.75+£20.38

"Values are mean = SD of triplicate determinations.
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Table 4. Antioxidation and nitrite scavenging activities of the water extract of freeze-dried yam chips soaked in different fruit juices.

Scavenging activity (%)

Reducing power

Tr.eailte.d DPPH anion ABTS cation Nitrite (OD 700 nm)
fruit juices
uD! 1/5D? uD 1/5D uD 1/5D uD 1/5D
None 36.69 13.78 85.65 33.61 29.20+1.11 22.57+2.89 0 0
Apple 27.07 8.19 78.89 20.95 32.18+4.00 26.84+1.33 0.10+0.004 0.02+0.002
Omija 23.84 9.87 85.33 29.5 39.56+2.00 31.08+3.33 0.41+0.029 0.07+0.004
Grape 33.89 11.73 92.3 32.72 36.42+2.00 28.10+1.33 0.03+0.006 0.02+0.001
Wild grape 34.26 12.66 93.56 37.92 37.52+2.22 26.53+3.55 0.15+0.013 0.02+0.001
Orange 51.02 21.97 93.56 37.31 64.21£1.33 34.38+3.11 0.45+0.025 0.08+0.003
Tomato 43.58 18.06 84.80 22.11 36.11+4.66 18.05+0.44 0.40+0.030 0.06+0.005
Red Ginseng 42.09 18.81 93.35 33.40 37.05+0.22 17.74£1.78 0.30+0.010 0.07+0.006
Black garlic 46.93 19.55 94.93 37.41 25.75+5.55 15.70+5.99 0.01+0.001 0.01+0.000

'UD: Undiluted water extract, 21/5D: 1/5 diluted water extract.
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Table 5. Effect of soaking time on physicochemical properties of the freeze-dried yam chips soaked in grape juice.

Relative

Treated time (sec) . .1 pH Brix L? a b* AE®
weight ratio
None 1.00+0.00 5.98 5.0 77.85 -2.98 7.92 16.08
30 1.14+0.05 5.31 7.3 43.11 6.84 2.04 49.74
60 1.2240.02 5.12 7.9 35.63 9.36 2.88 57.53
90 1.2240.02 5.18 8.0 34.45 9.59 2.98 58.73
120 1.30+0.02 4.93 8.3 28.14 8.97 2.86 64.87
150 1.29+0.01 4.91 8.2 30.05 8.89 2.50 62.96
180 1.27+0.01 4.88 8.2 25.14 8.40 2.52 67.77
300 1.27+0.02 4.80 8.3 30.48 9.44 2.85 62.63

Relative weight ratio: The weight ratio of freeze-dried chips between before-, and after-soaking in grape juice. 2L: degree of lightness (white
+100 ~ 0 black), a: degree of redness (red +100 ~ —80 green), *b: degree of yellowness (yellow +70 ~ —80 black), SAE: overall color differ-

ence (AE = J(AL)* + (Aa)? + (4b)?).

0 sec
120 sec 150

Fig. 2. Photography of freeze-dried yam chips soaked in grape
juice. The numbers represent the soaking time in grape juice.
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