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Effect of Extraction Conditions on In Vitro Antioxidant Properties of
Extracts from Hippophae rhamnoides Leaves
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This study investigated optimal extraction conditions for application of Hippophae rhamnoides leaves
as a natural antioxidant. Hippophae rhamnoides leaves were extracted using ethanol at various concen-

leaves, trations (0, 30, 50, and 70%) and extraction times (4, 8, and 12 hrs) at 70°C and then evaluated for

Total polyphenol,
Extraction condition.

extraction yield (22.51%), total phenolic contents (84.21 ~149.25 mg/g), total flavonoid contents (63.10~
124.14 mg/g), as well as antioxidant activities DPPH, ABTS radical scavenging activity, reducing power,

and FRAP. Antioxidant activities (DPPH, ABTS radical scavenging activity, reducing power) were
correlated with total phenolic and flavonoid contents. 70% EtOH extracts for 12 h at 70°C showed the
highest total phenolic and flavonoid contents with strong antioxidant activities, and that the leaves of
Hippophae rhamnoides could be considerd as a candidate of new functional antioxidant agents. This
extract could be a good source for natural antioxidants and good health food. This work offers would
be useful for chemical and biological studies of natural plants and its products.
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Zv B4 YE(Hippophae rhamnoides L)<= RE.2|53}
(Elacagnaceae)ll <dt= HHA W2 Gt 7159 E4
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FRAP-Z Biglari, Alkarkhi and Easa(2008)2] i S w85}
o] 22399t} 0.3 M sodium acetate buffer(pH 3.6), 10 mM
TPTZ 2 20 mM FeCl; - 6H,05 A| 23l Aa=xo |
1:19] ¥]&2 E§35lo] FRAP &5 A 231tk U3 FRAP
49 1.5 mLoll A= 50 pL, SFF 150 ¢LE H7ke &
37CoNA 487 982171 F, microplate readerE ©] 83+
593 nmol| A SH=E =7 319 th(Biglari, Alkarkhi, & Easa,
2008).
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Table 1. Proximate compositions of the Hijppophae rha-
mnoides leaves

Nutrients Hippophae rhamnoides leaves
Moisture 6.41+0.58"
General Carbohydrate? 71.18+1.02
nutrients ~ Crude protein 11.20+2.01
) Crude fat 0.97+1.61
Crude ash 10.2442.54

Values are mean+S.D. Values are mean of triplicates.
D Percentages of dry weight basis, ? 100-sum of moisture,
crude ash, crude fat, and crude protein contents.
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Table 2. Extraction yield, total polyphenol, and total flavo-
noid contents the Hijppophae rhamnoides leaves extracts

Solvent Extract  Yield Total polyphenol Total flavonoids

0o e 00 Gy (g REV
4 9.24 84.2143.212 63.104+3.21¢

0 8 9.97 91.21+1.24" 65214321

12 1120 110.34+1.24° 68.39+2.14

4 9.54  11521£2.94¢ 81.20+3.21°

30 8 1123 118.01£3.21¢ 85.49+2.97°
12 1821  124.3242.20° 90.21+1.94¢

4 1001 119.21+1.12¢ 90.64+2.14¢

50 8 1592 128.32+3.21% 95.69+3.14°
12 1724 132.24+120° 98.25+1.36°

4 1841  135.29£2.10° 98.94:+1.24¢

70 8 20.85 14832120  100.64:1.67°
12 2251 149.25£2.94*  124.14%1.02°

D GAE: gallic acid equivalent. 2 RE: rutin equivalent.
? Values are meantS.D. Values are mean of triplicates.
*7¢ Significant difference among various samples.
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3} H‘J{Que Mao, Zhu,
& Xie, 2006) %17%—04 T2 0% oﬂEJri Zzuoﬂfﬂ 24.10%=
7k é% UrE‘rlH Ao, 70% oleHe FEE0] 84.21%
= < YERHAtH(Fig. 1).

FEAIRPERE vl
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Fig. 1. DPPH radical scavenging activity of various
extracts from Hjppophae rhamnoides leaves.
Each samples used at a concentration of 100 ug/mL. Values
represent the meant+S.D. of three independent measurements.
=4 Significant differences among different EtOH concentration
and extraction times.
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Fig. 2. ABTS radical scavenging activity of various
extracts from Hjppophae rhamnoides leaves.
Each samples used at a concentration of 100 ug/mL. Values
represent the meant+S.D. of three independent measurements.
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peroxide radical 42 2] ABTS - 0| d4itsld &2 ol 93| #|
AR A HFZA o] BAEo]R] = A g o] &3t Fitst &

A& Z4ete ol ol 2] DPPH assay?] 7%, 2]
git]Zo] AEA = 2L o]-8dh= 391 ¥R, ABTS assay
© Fol& grlZo] 2AHAA = AE ol&dte WHoltt
(Li et al,, 2007). ABTS g}t|Z A2 71 ‘;%8 g4& v
Ehdl AL 0% dEE FE2EE 26.74%S JERL L, 76.24%
2 70% AetE FEEANM MY & 24 UrEMJ Rom
(Fig. 2), AAFgA 57} v S28HA] F2A13Ee] S7tol whet 2
Oz 275 Wdte YA stk FEx1d nhe
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F28M 7b 2 Jehiglon], 241310 uh2 FRAP
o] &4-& Aol7k YehA &tth(Fig. 4). it 24&
43 A7, 0% oAe-e FEFE<] 7H¢ =& DPPH, ABTS
gz 7%, $93 3 FRAPS UYEAA T, 2413
90
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0 T T
0% 30% 50% T0%

Fig. 3. Reducing power of various extracts from
Hippophae rhamnoides leaves.
Each samples used at a concentration of 100 ug/mL. Values
represent the meant+S.D. of three independent measurements.
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Fig. 4. FRAP activity of various extracts from Hjppophae
rhamnoides leaves.
Each samples used at a concentration of 100 ug/mL. Values
represent the meant+S.D. of three independent measurements.
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gHALs} 8-S 7V in vitro WS 7]l whel =2
5714 B o2 FAaFAV|A, 5ol Aoy &, 25
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= A A 5F93 S H(Table 3),
19 A3 H}.E}Oi 1% Lg} A B3} grkst ;zwoﬂ o8 A

] o] 7~7-
9] 3 6}5} 247 F iﬂﬁﬂ%“ﬂr«] 03_4&*3 & R2:0.910~
0.954% FHTA 7} =4 JeRstT 53] ABTS git]zd &7
T R=0954% FARA 7} 71 A UERsen, R=0.910
£ Uehd FRAPZ} 71 @& 48 & Vel =3

Table 3. Correlation analysis (R?) between the content
of antioxidant compounds and antioxidant activities (DPPH,
ABTS, reducing power, and FRAP) of Hippophae rha-
mnoides leaves

‘::;ﬁ’;fnag DPPH  ABTS R;‘iif:g FRAP
Total polyphenol ~ 0.949™"  0954™  0.947"  0910”
Total flavonoids 0935  0.949™  0.984™  0.894™

" Significantly different at ™ p<0.01.
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