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(= )Abstract

The objective of the present study was to investigate the effect of drying methods on
antioxidant capacity The total yields of ethanol or water Ginkgo biloba extracts by
different drying methods were 5.67-25.40% or 6.20-26.93%. Total phenol contents of
ethanol extracts were 24.07-60.00 pg per mg, and showed higher (p<0.05) phenolic
compounds obtained from Ginkgo biloba leaves by ethanol extracted for room
temperature drying. The flavonoids (i.e. quercetin, isorharmnetin and kaempferol)
concentrations from ethanol Ginkgo biloba extracts were 8.00-26.56 pg per mg. Total
phenol contents of water extracts were 10.69-39.07 ug per mg, and showed higher
phenolic compounds obtained from Ginkgo biloba leaves by water extracted for room
temperature drying. The flavonoids (i.e. quercetin, isorharmnetin and kaempferol)
concentrations were 2.60-12.95 pg per mg from water Ginkgo biloba extracts. There
was significantly higher DPPH radical cation scavenging capacity in ethanol or water
fresh Ginkgo biloba extracts. The reducing power concentrations were 91.21 pg,
20.00-28.63 ng or 19.29-28.09 pg vitamin C equivalent per mg, respectively, for
commercial tablet, ethanol or water Ginkgo biloba extracts, there were higher
reducing power in ethanol Ginkgo biloba extracts by room temperature, oven or
freeze drying or water Ginkgo biloba extracts by fresh or oven drying. The equivalent
antioxidant Trolox capacity were 80.56pg, 5.90-13.73 nug or 7.95-12.21 pg per mg,
respectively, for commercial tablet, ethanol or water Ginkgo biloba extracts, there
were higher Trolox capacity in ethanol Ginkgo biloba extracts by room temperature
drying or water Ginkgo biloba extracts by freeze drying. The ferrous ions chelating
activity of commercial tablet or ethanol Ginkgo biloba extracts were 36.91ug or
60.28-88.72 pg per mg, there was higher ferrous ions chelating activity in ethanol
Ginkgo biloba extracts than in commercial tablet. Conclusion: While room
temperature drying usually preserved more flavonoids and antioxidant activity of

Ginkgo biloba extract, further.

Key word: Ginkgo biloba, flavonoids, antioxidant capacity
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Fig 1. The total phenolic contents of ethanol extract from
Ginkgo biloba leaf by different drying methods
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Fig 2. The total phenolic contents of water extract from
Ginkgo biloba leaf by different drying methods




Table 1. The flavonoid contents of ethanol extract from Ginkgo biloba

leaf by different drying methods'

quercetin isorhamnetin kaempferol
812 54 Kk

(ng/mg) (ng/mg) (png/mg)
AT
1] ¥ 2.69+0.89™ 0.69+0.12* 4.62+0.14™
12 ] p% 5.16+0.59™ 1.16+0.10™ 6.06:£0.22"
FRICERLE
1] ¥ 9.44+3.237 2.46+0.51" 13.60+3.117
12 ] P& 9.99+2.86" 2.48+0.627 14.09+5.51°
R ICEREE
1] ¥ 4.47+1.78" 1.37+0.12" 8.31+1.20"
12 ] P& 5.50+1.20" 1.23+0.15" 7.20+1.19"
ARiEa:E
1] ¥ 5.34+1.88" 1.33+0.29" 7.85+0.97%
12 ] P& 6.29+0.46" 1.33+0.08" 7.24+0.51"

'Values are means + SD from three groups of Ginkgo biloba ethanol
extracts (n=3). Different superscripts ¥ indicate significant (p<0.05)

difference between different drying methods; ®

between different extract times.

indicate difference



Table 2. The flavonoid contents of water extract from Ginkgo biloba leaf
by different drying methods'

e quercetin isorhamnetin kaempferol
REFFERR gy (ng/mg) (ng/mg)
RTHEALE
60°C 5.64+1.04b 1.05+0.15° 5.46+0.21°
80°C 5.61+0.23b" 1.17+£0.25° 6.17+0.17%
100°C 1.10+0.31™ 0.19+0.12* 1.31£0.05™
FERICENALE
60°C 2.914+2.03" 1.23+0.46 5.7120.66°
80°C 4.29+1.22% 1.13+0.20 4.24+0.86™
100°C 2.87+0.40° 0.87+0.28" 3.58+0.68"
R FCEALE
60°C 2.10+0.89" 1.06+0.27 4.45+1.02
80°C 2.92+0.39" 0.90+£0.23 3.60+0.57
100°C 3.04+0.21% 0.90:£0.10° 3.71+0.46°
Ak icEas E
60°C 5.49+1.21% 1.26+0.22 5.34+0.72°
80°C 3.43+0.37™ 1.01£0.20 4.17+0.49™
100°C 3.54+0.16™ 0.90+0.22Y 4.14+0.23%

'Values are means = SD from three groups of Ginkgo biloba water
indicate significant (p<0.05)

extracts (n=3). Different superscripts *
difference between different drying methods;
between different extract temperatures.

abc

indicate difference



Table 3. DPPH free radical half scavenging concentration of ethanol
extract from Ginkgo biloba leaf by different drying methods'

12 54 Kk

DPPH f d 3 % #icif 4 % 2

(ug/ml)

e
% o
“/;“3 i
ﬁt

w

N 5
T '(3\‘” Tl:\-‘- jﬁ'

12 ] p
Bh AL E
1) p

12 ] p

TR TR
1) p

12 ] p

a4 % C

76.48+9.73

621.11+10.02%
721.83+19.83°

678.15+141.12%
574.58+132.4

902.95+175.617
707.46+87.09

739.3£117.8"
627.39+132.19
8.81+0.31

'Values are means + SD from three groups of Ginkgo biloba ethanol

extracts (n=3). Different superscripts

indicate significant (p<0.05)

difference between different drying methods; ® indicate difference

between different extract times.



Table 4. DPPH free radical half scavenging concentration of water extract
from Ginkgo biloba leaf by different drying methods'

DPPH /i o % cif-% 4l £
PES S SRS

(ng/ml)
BEmR 76.48+9.73
FTHEARLE E
60°C 278.62+23.64"
80°C 264.08+20.95
100°C 244.17+20.53"
FRICERLE
60°C 290.59+8.42™
80°C 404.34+9.05"
100°C 293.64+8.09”
FhCHEALE
60°C 375.89+31.8°%
80°C 431.54+30.56"™
100°C 317.52+14.31%
I T F S Rt X
60°C 327.10421.97"
80°C 351.63+30.57%
100°C 264.69+6.22™
w4 % C 8.81+0.31

'Values are means + SD from three groups of Ginkgo biloba water
extracts (n=3). Different superscripts *” indicate significant (p<0.05)
difference between different drying methods; *° indicate difference
between different extract temperatures.



Table 5. Reducing power of ethanol extract from Ginkgo biloba leaf by

different drying methods'

PR S

g et CHE (ug/mg)

SMe
:\\
N
‘;&3
TH
I

AR iTEREE
o) pr
12 /] p*

91.21+2.61

20.43+4.48%
28.39+1.61°

23.8842.46%
28.63+5.68

21.02+1.42%
24.5+4.61

22.91+2.85
26.31+4.71

'Values are means + SD from three groups of Ginkgo biloba ethanol

extracts (n=3). Different superscripts

Xy

indicate significant (p<0.05)

difference between different drying methods; * indicate d



Table 6. Reducing power of water extract from Ginkgo biloba leaf by
different drying methods'

$L2 FB RiR g ad F CHE (ug/mg)
(S 91.2142.61

pie
THE AR E

SHe

60°C 24.35+2.83"
80°C 24.52+1.48"
100°C 23.83+1.56

FTRICERLE

60°C 31.58+5.37"
80°C 23.48+0.96™”
100°C 23.70+2.84°
BhCHEALE

60°C 19.29+3.7
80°C 17.18+1.56*
100°C 23.3443.66
N ST ¥ SR

60°C 244444259
80°C 23.57+2.56
100°C 28.09+6.74

'Values are means + SD from three groups of Ginkgo biloba water
extracts (n=3). Different superscripts *“ indicate significant (p<0.05)
difference between different drying methods; ** indicate difference
between different extract temperatures.



Table 7. Antioxidant capacity of ethanol extract from Ginkgo biloba leaf
by different drying methods'

12 5 kiR TEAC (ng/mg)
T 80.56+8.7
RTHEALE

1] P 5.90+0.88™
12 /] ¥ 2.59+1.5™
FRICEALE

1] p* 11.82+£2.27"
12 /] ¥ 13.7343.15%
b FCEALE

1] P 6.00+0.83*
12 /] ¥ 7.86+1.56™
ARITEALE

1] P 6.68+1.29*
12 /] ¥ 8.40+5.38"

'Values are means + SD from three groups of Ginkgo biloba ethanol
extracts (n=3). Different superscripts * indicate significant (p<0.05)
difference between different drying methods; * indicate difference
between different extract times.



Table 8. Antioxidant capacity of water extracts from Ginkgo biloba leaf
by different drying methods'

12 55 kiR TEAC (nug/mg)

80.56+8.7

60°C 8.98+0.55
80°C 7.95+0.93%
100°C 8.58+1.27"
FTRICERLE

60°C 12.2143.94
80°C 8.34+0.92"
100°C 9.96+1.03"
AR ICRRLE

60°C 9.60+£3.4
80°C 8.43+0.34"
100°C 12.05+0.93”
RIS R

60°C 10.3143.83
80°C 10.39+0.68”
100°C 11.65+1.97°

'Values are means + SD from three groups of Ginkgo biloba water
extracts (n=3). Different superscripts * indicate significant (p<0.05)
difference between different drying methods; ® indicate difference
between different extract temperatures.



Table 9. Chelating ferric ion capacity of ethanol extract from Ginkgo
biloba leaf by different drying methods'

5 55 Kk EDTA (ug/mg)
B Emp 36.91+9.22
RTHEALE

P 88.72+0.70™
12 ] p% 82.30+1.70%

1] P 85.44+0.50"
12 ] p* 79.4143.39%
b FCEALE

1| 62.15+3.05
12 ] p* 60.28+2.74*
I T Rt N

1] p* 69.20+1.36"
12 /] 83.00+0.32%

'Values are means + SD from three groups of Ginkgo biloba ethanol
extracts (n=3). Different superscripts ™ indicate significant (p<0.05)
difference between different drying methods; ®® indicate difference
between different extract times.
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