3t g 9kt 3] A (Korean J Nutr) 2012; 45(1): 12~ 19
DOI 10.4163/kjn.2012.45.1.12

ARkl 7ER] FFe] 2o el mhE e eA] HE
ojgul®t - wix A - AAF - HAQ - Aud - |Gt 2L & A AR
SENFH SN SRR vho] 2ol A e’

Changes in the Physiological Activities of Four Sweet Potato Varieties
by Cooking Condition*

Lee, Young Min" - Bae, Ji Hyun'

- Kim, Jung Bong' - Kim, So Young' - Chung, Mi Nam®
Park, Mi Young' - Ko, Jeong Sook' - Song, Jin'

+ Kim, Jae Hyun'

'Functional Food & Nutrition Division, Rural Development Administration, Suwon 441-853, Korea
2Bioenergy Crop Research Center, Rural Development Administration, Muan 534-833, Korea

ABSTRACT

The present study was performed to investigate antioxidant, anticancer, and antimicrobial activities of four Korean
sweet potato variaties and to identify the changes in these biological activities under different cooking conditions. Total
polyphenol content was 3.8—73.6 mg/g in 80% ethanol extracts of sweet potatoes. The polyphenol content was highest
Sinjami variety (p < 0.05). Radical scavenging activity against DPPH and ABTS * was high in Sinjami (p < 0.05) and
the ethanol extract from Sinjami also showed effective superoxide dismutase (SOD)-like activity, which decreased sig-
nificantly by steaming and roasting (p < 0.05). Ethanol extracts from the four sweet potato variaties did not inhibit can-
cer cell growth in MCF-7 or HepG2 cells at concentrations of 1, 10, and 100 pg/mL. Of the investigated sweet potato vari-
aties, only Sinjami exhibited strong antimicrobial activity against Escherichia coli, Staphylococcus aureus, and Salmonella
typhimurium. The antimicrobial activity of Sinjami against E. coli, St. aureus, and S. typhimurium decreased following
steaming and roasting (p < 0.05). These results indicate that the Sinjami Korean sweet potato had higher polyphenol con-
tent, radical scavenging activity, SOD-like activity, and antimicrobial activity than those of the other variaties and con-
suming raw Sinjami might be beneficial for maintenance of biological activities. (Korean J Nutr 2012; 45(1): 12 ~ 19)
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= AFoA AFEE Alxe Al F 8 AlEZQl MCE-7
(Korean Cell Line Bank, Seoul, Korea), 7+%} All3£21 HepG2
(Korean Cell Line Bank)©|%it}. Ao AF8-3F viZ]= 10%
fetal bovine serum (Invitrogen, Carlsbad, USA)Z} peni-
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% Table 1

Table 1. Cooking conditions of sweet potato and yields, polyphenol content of their ethanol (80%) extracts by cooking conditions

Sweet potato Treatment Extraction yield (%) Polyphenol (mg/g)
Raw 15.3 3.8 03"
Yeonhwangmi Steamed” 49.0 40+1.3
Roasted” 50.0 43+0.6
Raw 14.7 7.4+0.5°
Jinhongmi Steamed 39.6 9.5+1.5°
Roasted 50.3 45+1.1°
Raw 30.9 7.9 +21"%
Juhwangmi Steamed 51.9 78+26
Roasted 56.2 50+23
Raw 17.2 "73.6 +15.5°
Sinjami Steamed 41.1 41.0+11.8°
Roasted 51.2 38.6+3.0°

1) Data was expressed as Mean +SD  2) Values with different capital letters within the same column are significantly different at
p < 0.05 by Duncan’s multiple range test  3) Values with different small letters within a column of the same variety of sweet pota-
to are significantly different at p <0.05 by Duncan’s multiple range test. NS: not significantly different at p <0.05 4) 121, 10 min

5) 200C , 50 min
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Table 2. Radical scavenging activity of ethanol extracts from sweet potato

Scientific name

Scavenging activity of DPPH radical (%)

Scavenging activity of ABTS * radical (%)

20 ug/mL 20 ug/mL
L-Ascorbic acid 96.7 +0.0" 100.0 £ 0.0
200 pg/mL 100 ug/mL 200 ug/mL 100 ug/mL
Raw °5.2 +3.5% 3.7 £ 3.6 °8.4 +3.0" °7.4+53"¢
Yeonhwangmi Steamed 78+1.7 3.7£26 10.8 +£4.5 10.1 £ 1.6
Roasted 7.4+ 4.6 3.8+0.9 13.1+£52 11.5+1.2
Raw €109 +1.1° “44+1.0° °18.8 + 3.0° *13.7 £3.3°
Jinhongmi Steamed 178+0.3° 8.1 £0.6° 22,6+ 1.4° 148+ 1.4°
Roasted 8.8 +0.9° 53+1.2° 123 +5.5° 6.3+ 49°
Raw 198+ 1.6" ’8.1 +0.5° “14.7 +3.8"° o1 +4.7°
Juhwangmi Steamed 22.6 +0.80 11.3+0.6° 17.4 + 4.7 141 +1.1°
Roasted 18.9 +2.90 9.6+ 1.0° 12.7 +2.1 9.5+ 1.3°
Raw "89.2 +0.4° "84.9 +0.2° "99.7 +0.0° "73.1 £1.0°
Sinjami Steamed 87.7+0.3° 50.5+1.2° 84.9 +0.8° 49.6+1.6°
Roasted 842+ 0.5° 442 +1.3° 59.6 +1.2° 31.3+3.2°

1) Data was expressed as Mean +SD 2) Values with different capital letters within the same column are significantly different at
p <0.05 by Duncan's multiple range test  3) Values with different small letters within a column of the same variety of sweet potato
are significantly different at p <0.05 by Duncan’s multiple range test. NS: not significantly different at p <0.05
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Fig. 1. SOD-like activity of ethanol extracts from sweet potato,
Shinzami. The SOD-like activity of sweet potato extracts and L-
ascorbic acid was determined at 10 mg/mL. Data was ex-
pressed as Mean = SD. Values with different alphabet are signifi-
cantly different at p <0.05 by Duncan’s multiple range test.
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Fig. 2. Effects of ethanol extracts from sweet potato, Shinzami on

the growth of (A) Escherichia coli, (B) Staphylococcus aureus,
and (C) Salmonella typhimurium. Values with different alphabet
within the same time are significantly different at p < 0.05 by
Duncan’s multiple range test.
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