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Abstract The objective of this study was to compare the
effects of different concentration of ethanol extraction on the
total phenol and flavonoid contents and physiological
activities. The total phenol content of the extracts ranged
from 35.54 to 71.52 mg GAE/g. An increase in the ethanol
concentration of the solvent led to an increase in the phenol
content, with the highest content being found in the 80 and
99.5% ethanol extract. The same trend was observed for
flavonoid content. DPPH, nitric oxide, superoxide, hydroxyl
radical scavenging activity and TEAC, FRAP and ORAC
were measured by antioxidant assay. Radical scavenging
activity of aqueous ethanol extracts was better than that of
water and 99.5% ethanol extracts. TEAC and FRAP were
highly dependent on ethanol concentration and ORAC
showed high activity in 40 ~ 80% ethanol extract. Antioxidant
activity of Dolwoe leaves tea showed different results among
the assay systems. In most experiments, the activities of
water and 99.5% ethanol extracts was relatively low. o-
Glucosidase inhibitory activity and microorganism inhibitory
activity were highest in the 80% and 99.5% ethanol extracts.
Therefore, it was considered that extraction with 80%
ethanol was appropriate when considering the antioxidative
and physiological activities of Dolwoe leaves tea. Based on
these results, it can be used as a basic data for the devel-
opment of food of Dolwoe leaves tea.
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o A 1027 ¥H-2-3} o] FRAP working solution2- #| 25} %3t}
A Z % FRAP working solution 150 pL&} &5 5 pL-& 37°C
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Table 1 Total phenol and flavonoid contents of the extract from Dolwoe (Gynostemma pentaphyllum Makino) leaves tea with

different ethanol concentrations

Samples Total phenol (mg GAE/g)* Total flavonoid (mg QE/g)°
Distilled water extract 35.54+0.75 e 5.37+0.21 f
20% ethanolic extract 47.83+£0.93 d 7.65+0.17 e
40% ethanolic extract 59.50+1.09 ¢ 14.42+0.07 d
60% ethanolic extract 64.86+1.49 b 20.00+0.04 ¢
80% ethanolic extract 68.80+1.66 a 23.86+0.14 b
99.5% ethanolic extract 71.52+1.01 a 28.91+0.05 a

Means with different letters (a-f) in the same column are significantly different at p<0.05 (SPSS, Tukey)
*Total phenolic content analyzed as gallic acid equivalent (GAE) mg/g of extract; values are the average of triplicates
"Total flavonoid content analyzed as quercetin equivalent (QE) mg/g of extract; values are the average of triplicates
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5 2T A 2ht)2 270l AHE-El = A3 0l Blois 1958).
AN2 = FE8et BHE A FAHA oy
80% of| £t ==& ol A1 190.56 pg/mLO. = 7} 352 & o]

SIE Qi e il & FEE 004 294.07 ngmL =2 7 S
2 g4 o] LrERGTE. Nitric oxide+= superoxide2} HH3-517] &
H peroxynitrite S 4 5HA ¥ =t o] 2HtES 545 7HA]
w] 743k AkaA o] B4 o] Slof Tl 2, DNA S €] 4k b
3} oF o= So] 293 9¢lo g A8-3kti(Althaus et al.
1994, 1] 12} 5] 3 £55] 7% % 54517, 4
3] 2 3} superoxide radical 2752 20, 40% o] EH-& Z=&E-0]
717121047, 20438 pg/mLE 0] 2 © & 2= 0 3kAj o] Lpehy
t}. Nitric oxide radical 27 50| A= 40, 60% o &t &5
o) A] 255.42, 253.07 pg/mLE 50 & © 2 gHAJ o] Eofr}, 2}
% 2T BolH A1 2E S4S A Aew o
hydroxyl radical-2 HF-g-45 = 9} WF-g-A o] uf| & 2 EA & 717
T 9] ch(Halliwell and Aruoma 1991). 0] 2] 3+ E4] & 2] 4
519} DNA &4 oF7|5tof thofgt A ghof f1¢lo
Q] 2} & E 9] hydroxylradical & A~ A 52 & —r%%-l—]- 20%
et FEEollA F- A ¢ Aol Kol A gt ot 11 o]
5 §0% o 2 2 & E71%] B4 o] Z7}slTh 99.5% o ek
= FEElA 9?& %‘ o= 4 4— H itk Hydroxyl radical
gt 9l Z ol | - o] & glefo] &=
0] 9 T&dqﬂadﬁqb
515} E-0] hydroxyl radical 4~ 7] 59|
Ei%‘ AiE FHst] & o
217) & Aol vehgth. ol
radical o] 'ﬂra} AA o g Agohs Aol thE 4 e
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4t} 2| 4= ﬂwﬂéﬂ}h Table 33} 2
TS radical &~7 5 trolox®|| tf gl ko
Bl A2 1jrolcﬁ} AE e Hitsks
= 574517] St Rl o & o] § Al itk TEACE Rice-
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Table 2 The radical scavenging activity of the extract from Dolwoe (Gynostemma pentaphyllum Makino) leaves tea with different

ethanol concentrations

RCso (ng/mL)"

Samples
DPPH

Nitric oxide

Superoxide Hydroxyl

294.07+4.32 e
227.04+£3.01 ¢
202.85+6.18 b
220.88+0.46 ¢
190.56+0.87 a
265.20+0.95 d

Distilled water extract
20% ethanolic extract
40% ethanolic extract
60% ethanolic extract
80% ethanolic extract

99.5% ethanolic extract

335.47+0.76 ¢
313.63+£3.95 b
255.42+1.70 a
253.07+£3.06 a
398.44+3.16 d
>1000 e

302.15£7.32 b
210.47+5.54 a
204.38+13.81 a
366.61+12.57 ¢
>1000 d
>1000 d

652.70+65.36 d
644.08+25.07 d
489.56+13.22 be
502.93£9.40 ¢
364.14+£3.49 a
378.66+4.73 ab

Means with different letters (a-e) in the same column are significantly different at p<0.05 (SPSS, Tukey)

"RCsp (ng/mL) Amount required for a 50% reduction of radicals
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Table 3 Antioxidant capacity of the extract from Dolwoe (Gynostemma pentaphyllum Makino) leaves tea with different ethanol

concentrations

Samples TEAC (mM TE/g)*

FRAP (mM FE/g)® ORAC (mM TE/g)

85.79+0.87 d
126.414£2.49 ¢
146.85+7.87 ab

distilled water extract
20% ethanolic extract

40% ethanolic extract

60% ethanolic extract 154.85+2.36 a
80% ethanolic extract 141.11£1.67 b
99.5% ethanolic extract 153.90+1.72 a

131.78+4.89 e
183.57+4.09 d
288.23+3.36 b

588.36+89.16 b
870.82+ 1.22 ab
1137.80+32.42 a

262.17£2.52 ¢ 1137.19£28.70 a
318.62+2.68 a 1019.36+40.18 a
320.78+1.44 a 658.66+168.83 b

Means with different letters (a-¢) in the same column are significantly different at p<0.05 (SPSS, Tukey)
*TEAC analyzed as trolox equivalent (TE) mM/g of extract; values are the average of triplicates
*FRAP analyzed as ferrous sulfate equivalent (FE) mM/g of extract; values are the average of triplicates
‘ORAC analyzed as trolox equivalent (TE) mM/g of extract; values are the average of triplicates

718w ol &7t 7Ha ko] =5/ 1 et A| Hatsks &
o] 7kttt A A St &) A &5 2 TEAC g2
FEE) vlgl & §ufjoll offgh-&o] xE3tE o] 9l uf
1ot A B leh T3t -8l o] of k& FheFo] 40% o]
P off &0l Z7ket A o= el v §lr}. 53] TEACELO]
901 0 & =999 5% of Eh-2(153.90 £ 1.72 mM TE/g) &
22 5(85.79 £ 0.87 mM TE/g) 2.t} 1.88) ©] &4Jo] &9fc}h.
FRAPH -2 o f-2 9] 3HAbal A7} el g& 7HA AL Qlth=
ol 2ketste] gaksts& S48t 91s FAts &4 1 vt
3oto] A o] o] s YelE uetE Aot
(Benzie and Strain 1996). FRAP Z+-2- 80%, 99.5% o] 6} 3%
ol oA o2 7P =7 UepstTh o] 23k A 3k= TEAC
o H) =3k A 9Fol )l & FE=(131.78 + 4.89 mM FE/g)at
99.5% of B2 3= 25(320.78 + 1.44 mM FE/g) 9] T+ 2 4+
o4 2to] & H itk ORACH 2 ==& 9] dH4talEof gt
A Q] GAst e S SAT S e AEYHOE 59 2
259 ORACZES] W 9]+ 588.36 ~ 1137.80 mM TE/g = 40 ~
80% ol eh-& =8N S & 2E3G S o ol =2 gk H S

rl

B 32 5(588.36 + 89.16 mM TE/g) E.t} 20 ~ 80% of| &F-&
229 ol 225(870.82 ~ 1137.80 mM TE/g)]| 4] ORAC &4 o]

Z 731 h7}99.5% of B8 2 2-5(658.66 + 168.83 mM TE/g)
oA Aol Fadts 2uE Hoth 29 A &89 7
aFAkel x| 4= A k= TEAC, FRAPY} ORAC 7}9] A aFo] AFo]
SFA UEFRL T Kim et al. (2014)9] ALoll A A=t &=
©] TEAC, FRAP, ORACA! 8- BHT9} 1] 1.3} o] =45} % o).
BHT Y] &4 A=t &= E o} TEACSF FRAPS| 2 2
o &7 UEl oL ORACE WA Yebythar 2 skl
olgt A= FEE oA A-§ot= = o uhet Ak &
Aol ZFo 7k ebd &= Qltkal 258 5= ok o g2 4
A E AL BF 7R B Q) S = of e =8N
9 4% B3 3 Frof whak g AE FA T DEst
H3}bstA| =aL, AFEQto T RS Fof. ohetA & 4
of w2t §-& = 3= A 2o = Walrt ey A 1 gkt

Aol oA 28ah Ao 2 AR

a-Glucosidase Xafi&d

o
o
¥o,
2
e
5
2
[¢)
o
iy
flo
ifec)
ofl
ol
Ql‘,
__>L‘,‘
1o
f
oo
o
12
fo
_O|L
O

S} A4k acarbose ] 73 - 717k &0 w2 YR FAE AL
g 7} Bl E o] v aL A QbAgh
AF7F X3P =] AL 1ok 53] Megalli et al. (2006) & --of| 4 &
ke 1Y FoA 9] &= gepenosideS A P FHA| A £
ofgt A 18-S FE= o A et B
3Gt oo wheta] =& &-ujjof wE a-glucosidase A 3
o] Zpo| & BlaL R4 5] A e ofghE S E A
Ast7] sl =5k th =9 A A FEE 9 a-glucosidase
A /g2 Figure 13 Ao} B = & & A AN 2L
2 A}8-3h acarbose L Uh= 9% 02 W S-S 7hx| 1L
AT 1Y A H A 2 FE2EYS s &Y
=43 S o =2 AAEdE 7HE
Hot 7t e FEE 2 S-S vl
ngml FEoA F HE 9 St ol
80%, 99.5% ol ¢h-& FEEo] M =2 24
QI = SA . 250, 500 pg/mL o] 5% of A= 99.5% ol gh-& =
=& 9 a-glucosidase A 5 &/ o] 7} 423 A

o P o) tisto] npHRtet Exur 2E2Eo g
a-glucosidase A 3| &/ o] A= 9=t o] &gt +=
a-glucosidase #3122 F #l= o] =& 5F
S Ut I w54 S0 9Jste] 47 A5
© 2 K1 13514 th(Leeetal., 2010; Xuetal., 2010). ©] o]
AE o F o= ol =UE 80%, 99.5% A HE FEE|

R
re
Gl
=2
>
=
Hu
Mo
[
>
X
i3

NG

o

Ny

R=R TUT
o e o
M Y rlo 1o ¢



42

J Plant Biotechnol (2019) 46:37-44

80

[ Distilled water extract
20% ethanolic extract
B8 40% ethanolic extract
60% ethanolic extract
E== 80% ethanolic extract
[ 99.5% ethanolic extract
Acarbose

60

40 + a

a.-Glucosidase inhibition (%)

Concentration (png/ml)

Fig. 1 a-Glucosidase inhibitory effects of extract from Dolwoe (Gynostemma pentaphyllum Makino) leaves tea with different ethanol

concentrations

Means with different letters (a-g) in the same column are significantly different at p<0.05 (SPSS, Tukey)
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Fig. 2 Bacterial growth inhibition activity of the extract from Dolwoe (Gynostemma pentaphyllum Makino) leaves tea with different
ethanol concentrations (A) the growth curve of Bacillus cereus, (B) the growth curve of Micrococcus luteus, (C) the growth curve
of Pseudomonas aeruginosa, (D) the growth curve of Klebsiella pneumoniae subsp. pneumoniae
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