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Effects of Ramie Leaf according to Drying Methods on Antioxidant
Activity and Growth Inhibitory Effects of Cancer Cells

Ah-Ra Kim, Su-Tae Kang, Eun Jeong, and Jae-Joon Lee'
Dept. of Food and Nutrition, Chosun University, Guwangju 501-759, Korea

ABSTRACT This study was carried out to discriminate the effects of the ramie leaf according to the drying methods
(hot air drying and freeze drying) on antioxidative activity in vitro and antiproliferation in human cancer cells. There
were no significant differences in total polyphenol content of ramie leaf ethanol extracts depending on the drying
methods, but total flavonoid content was significantly higher in hot air dried ramie leaf (HR) than in freeze dried
ramie leaf (FR). The DPPH radical scavenging activity of HR and FR ethanol extracts were found to be 77.74%,
and 77.29% in 1000 ppm, respectively. Antioxidative index of HR and FR ethanol extracts measured by Rancimat
were lower than those in BHT, BHA, and ascorbic acid, but were higher than that in control. The antiproliferation
effect of 80% ethanol extracts of HR and FR on liver cancer cell line (H460), stomach cancer cell line (AGS), and
lung cancer cell line (A549) were increased with a dose-dependent manner. The cancer cell growth inhibition activities
of HR and FR ethanol extracts at the concentration of 800 pg/mL showed greater than 80% on Hep G2 and A549
cell line, and greater than 75% on AGS cell line. These results suggest that HR and FR ethanol extracts possess
potential antioxidative effect and antiproliferation in human cancer cells, and those activities of ramie leaf ethanol
extracts depending on the drying methods were similar.
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Hanil GNCO Co., Ltd., Jangseong, Korea)S ©]-&3}4] 60
°Coll A 40X AZFA R, TAAZ EAYL gz 2ZAQ)

i - =

S -70°C deep freezer(MDF-U52V, SANYO Electrical
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=5 &FIth Rancimat®] 574 2718 BAQ F58 742
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23 (KCLB, Seoul, Korea)oll A &% o} ALg-3}91 ).
ZF MAEF+E 100 units/mLe penicillin-streptomycin
(GIBCO, Rockville, MD, USA)Z} 10%<] fetal bovine se-
rum(FBS)e] -3 RPMI 1640(Rosewell Park Memorial
Institute, Hyclone, Logan, UT, USA), DMEM(Dulbeco
Minimum Essential Medium, GIBCO), MEM(Minimum
Essential Medium, GIBCO) HJA| & A}-g3}e 37°C, 5%
COq incubator(Model 311, Forma, Waltham, MA, USA)
ol A wljFetitt. vlFE ZH2te] AlEE dFYol 2~33]
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Table 1. Contents of total polyphenol and total flavonoid of
80% ethanol extracts of ramie leaf treated with hot air and freeze

drying

Total polyphenol Total flavonoid

Drying method

(mg/g) (mg/g)

Hot air drying" 138.00+2.64 124.25+0.58"
Freeze drying” 132.5042.76 119.00+1.15
YHot air dried ramie leaf 80% ethanol extract 1,000 ppm (1

mg/mL)
“Freeze dried ramie leaf 80% ethanol extract 1,000 ppm (1
mg/mL)

YAll values are expressed as mean+SE of triplicate determi-
nations.

*Signiﬁcantly different between hot air and freeze drying by
Student's t-test at P<0.05.
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FTAx 9 THAAE BAYe DPPH &2 &A%
7 7.29%2] B5=3 DPPH 22 27%
RO FAAZ BAY H]5he]
Eokot foak= ¢l tiZ+< BHT, BHA ¥
H B CE 22} 84.30%, 85.87%, 92.15% = 4 343t
A2l BHTS} BHA® v]ste] A AgitsbAlQl vlERyl Co
DPPH &tz &A% ¥ FoH o= 5 302 e
th. Paik 5(12)9] d-tollA Q] &3 oe &5 9
DPPH 2tz 27158 250 ppmol A 242+ 26.0%, 25.4%,
500 ppmoll A 48.1%, 51.5%, 1,000 ppmell A 67.4%, 4.2
%E YElWoH, 2 1A oehs FEHE9 2752 1,000
ppmOl A 77.74%%} 77.29% 2 - AT AT o] He A
AeS oy A B FEFERUE =4 YE

%9 DPPH 02 2758 & &5 %$ 100, 300,
500, 1,000 ppm FXolA Z+2+ 41%, 50%, 53%, 57% AL,
Nete =52 vzt 39%, 51%, 58%, 64% 2 FEEC
5 oER o7 Zylslgitial By oe](34), B AT A
9} vl 3 1,000 ppmol| A EAIQ S &t FEE] 4 o
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Table 2. DPPH radical scavenging activity of 80% ethanol ex-
tracts of ramie leaf treated with hot air and freeze drying

Samples” DPPH radical scavenging activity (%)
HR? 77.73+0.18%7

FRY 77.29+0.12¢

BHT? 84.30+0.13°

BHA” 85.87+0.29°

Vitamin C 92.15+0.12°

"The concentration of all test samples was 1,000 ppm (1 mg/

mL).
“HR: hot air dried ramie leaf 80% ethanol extract.

YFR: freeze dried ramie leaf 80% ethanol extract.

YBHT: butylated hydroxytouene.

“BHA: butylated hydroxyanisole.

9All values are expressed as meantSE of triplicate determinations.
"Values with different superscript letters indicate significant dif-
ferences at P<0.05 by Tukey's test.
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Table 3. Antioxidative index of 80% ethanol extracts of ramie
leaf treated with hot air and freeze drying on soybean oil

Samples” P” ALY
Control” 6.90£0.18%"” 1.00
HR? 9.82+0.92° 1.42
FRY 9.52+0.12° 1.38
BHTY 13.45+0.19° 1.95
BHA? 13.22+0.17° 1.92
Vitamin C 15.43+0.92° 224

"The concentration of all test samples was 1,000 ppm (1 mg/

m

2)Control soybean oil without ramie leaf ethanol extract.
“HR: hot air dried ramie leaf 80% ethanol extract.

YFR: freeze dried ramie leaf 80% ethanol extract.

BHT: butylated hydroxytouene.

“BHA: butylated hydroxyanisole.

Mnduction period (IP, hr. min) of oil was determined by test
of Rancimat at 110°C.

¥ Antioxidant index (AI) was expressed as IP of oil containing
sample/IP of soybean oil.

YAll values are expressed as meantSE of triplicate determinations.

'""Values with different superscript letters indicate significant
differences at P<0.05 by Tukey's test.
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Fig. 1. Cell viability on AGS cell line of 80% ethanol extracts
of ramie leaf treated with hot air and freeze drying. Reported
values are meanstSE. Values with different letters (a-¢) at the
same drying method are significantly different at P<0.05 by
Tukey's test.
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Fig. 2. Cell viability on Hep G2 cell line of 80% ethanol extracts
of ramie leaf treated with hot air and freeze drying. Reported
values are means+SE. Values with different letters (a-f) are sig-
nificantly different at P<0.05 by Tukey's test. Slgnlﬁcant differ-
ence compared with freeze drying at P<0.05 by Student's t-test.
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values are means+SE. Values with different letters (a-f) are sig-
nificantly different at P<0.05 by Tukey's test. Slgnlﬁcant differ-
ence compared with freeze drying at P<0.05 by Student's t-test.
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