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Comparison of antioxidant activities of sea buckthorn
(Hippophae rhamnoides) leaf extracts at different ethanol ratios

Min Gyu Park' and Shin Youn Joo"*

'Department of Food Science and Nutrition, Daejin University

Abstract This study was conducted to investigate the potential of sea buckthorn leaf (SBL) as a natural antioxidant. SBL
was extracted using different ethanol ratios (0, 40, 80, and 100%), and the resulting extracts were examined for their
antioxidant contents and antioxidant activities using various methods. The 40% and 80% ethanol extracts (EEs) showed
higher total polyphenol contents of 285.06 and 285.64 mg GAE/g respectively, than those in other solvents, and as the
ethanol concentration increased, other antioxidant contents of the extracts increased. The 40% and 80% EEs recorded the
highest radical scavenging activities against DPPH, superoxide”, ABTS", nitrite scavenging activity (NO"), and reducing
power (RP). The NO™ and RP of the SBL EEs were higher than those of ascorbic acid or tannin, which are known as
representative antioxidants. The results of this study, suggest that SBL is a potential source of natural antioxidants.
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A: calibration curve response value of ascorbic acid
B: weight of sample (g)
W: weight of sample and solution mixture (g)
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A: the absorbance of the sample
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DPPH radical scavenging activity (%)=100—(A/Bx100)

A: the absorbance of the sample
B: the absorbance of the blank
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A: the absorbance of the sample
B: the absorbance of the blank
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Table 1. Total polyphenol, total flavonoid and total ascorbic acid contents of sea buckthorn leaf extracts at different ethanol ratios

Extracts TPC" (mg GAE?/g) TFC (mg NE/g) TAC (mg/100 g)
0% EtOH 199.1246.27° 72.28+1.53° 636.68+16.6"
40% EtOH 285.06+7.24° 88.78+1.53" 678.69+67.69"
80% EtOH 285.64+2.06° 101.95+6.95° 458.20+7.29°¢
100% EtOH 188.10+4.04 123.78+2.36° 807.11+37.37"

DTPC: total polyphenol content, TFC: total flavonoid content, TAC: total ascorbic acid content.

f)GAE: gallic acid equivalent, NE: naringin equivalent.
9Data are meantstandard deviation (n=3).

“Different superscripts (a-d) in a column indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Chlorophyll contents of sea buckthorn leaf extracts at
different ethanol ratios. Different letters (a-d) above bars indicate
significant differences at p<0.05 by Duncan’s multiple range test.
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ke FEE0] & FEHT 52 A% E BEATHp<0.001). i
T=AR A8k ascorbic acid®] IC a2 20.54 pg/mLE YERL
T} Lee 52018y HIEFRIVER- Qo] 50, 80% ol&-e F5E°]

o i flo

0% e+ FZExr DPPH SHUd 2A%0] =2 AFS 1
%32, Shin (2017), Choi S(016)% °ge FZEo] B 25
BT} =2 DPPH #HZ &2A%S Bisle 2 A7 Axel &

AR YRt 2 A7A 100% olge 580 g2 AR
o Hl3] DPPH o]z &A% o] WA Yels=dl, Chung (2012)
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T} ¥HE, Kim 52011 HEFIUSE o odelAg|o|E 23]
o] IC 7kl 2.95 pgmlLE BAste] B 7o) ogke 355
ol vjg] w2 4L YERUT ol £ A3 A F
SAIZel BlEl ok 128) o)A 71 AZEE FES Al wE A
23 e T8 A3 ATFJoo, 2020; Kim 5, 2011914
HolAHlolE R8-S oehe FEE s FAkst 0] =
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Superoxide™ EIC|Z 2Hs

Superoxide™ BE1Z 42752 xanthine oxidasedl] 2]s}e] AJ2dE
superoxide™ 2F1Z3} NBT7F Wh&-3k] 489] superoxide™ radical-
NBT 53AE A4 & o] EgA7E st S48 72t &4
I "kesle] gAlE= A7E ©]-8-3H(Giilgin, 2006). Hydrogen
peroxide (H,0,), hydroxyl radical (OH), singlet oxygen ('0,) 5
o] A3 superoxide™ radical (0, ) AXU 274Z29] &4
< oplete Bz E 73k 52440 Ah(in, 2011).

dere o HERIUE 9 FEE9] superoxide” BHHZ &

Table 2. DPPH radical, superoxide radical, ABTS" radical and nitrite scavenging activity of sea buckthorn leaf extracts at different

ethanol ratios

Antioxidant activities (ICy,", pg/mL)

Extracts
DSA? SSA ASA NSA

0% EtOH 70.50+0.62%") 76.42+5.36° 99.82+3.22° 5.72+0.44°
40% EtOH 49.18+1.54¢ 60.80+7.18" 67.52+1.58° 5.15+0.23¢
80% EtOH 49.03+1.38° 65.13+2.36" 65.71£1.70° 4.2440.17¢
100% EtOH 90.34+3.06* 363.03+50.60° 118.95+0.57° 8.2440.15°

Ascorbic acid 20.54+1.11¢ - 46.32+0.55¢ 236.95+2.14°

Tannic acid - 20.18+0.66° - -

YAmount required for 50% reduction of scavenging activity.

IDSA: DPPH radical scavenging activity, SSA: superoxide radical scavenging activity, ASA: ABTS" radical scavenging activity, NSA: nitrite

scavenging activity
JData are meanstandard deviation (n=3).

“Different superscripts (a-d) in a column indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Aatod 10,72 UePd Az Table 20 AABIAT olghe
T HERIUE 9 FEES ol AATE 43 IC
e 0% e, 40% olerE, 80% olE-e FE&0] 77t 572,
5.15, 424 pgmL2 E2 S YERIIL 100% oEHe FEE|
824 ugmlE thE FEEC] H3 tha B2 S48 YeRit
(p<0.001). EFEZZ AME-3F ascorbic acid®] 1C, 7 236.95 pg/
mLE UERt HERIVE o FEEo] o Hg] wig 2 &
3 JERITE Lee 5(2018) HIEFIVE $19] 50%, 80% oIt
& FEE0] (% e FEERT} ofFdAal ArFo] Eri B
et 2 AF Aot fARE A4S Bt e ERE
phenol’d 3}EE2 aminel T} o} @A WEA wHE-ele] &
Z O 2 nitrosamined] A34-E JAIER s e ofdAt
d AT HEFRl AAHAR g3 UTHChung, 2012). &
ATolA 100% NS FE2EC] T2 Al H3)] ofdit &7
5ol WA Ueltedl, ol 100% e 259 ZYHE o

o] T2 Aol Hls] wob Uehd Az AZE

= = AlZoA Fe’' (ferric iron)&
Fe** (ferrous iron) 2 A 7E AEE BH3E9 S3L =
Asle ZoR, FRE] FT/PE 2 AR S vephdh
FIHL reductone?}t FHo| o k3l 2R 3= reductone
< Fa AAE AFshHA AR S A vE GAN
AR FAkst 248 AV ArHLivét Yao, 2007).

ofere T HEl IV ¢ FEEC] €S 4 F3
= Table 3¢ AAIBIAT) ke F=E HERIUE o F55
o] UYL AR TEr}t SRS EX0] SUHFReH 500
pg/mLellX 80% AlEkE FZEo°] 2.73 O.D. 7FF =SaL 40% ©ll
EE FEE(2.60 0.D.), 100% N FZE(2.50 0.D.), 0% ©
& FEE(227 0D) ol p<0.001). AlE FE 62.5-250

2

pu

Table 3. Reducing power of sea buckthorn leaf extracts at different ethanol ratios

Concentration (pg/mL)
Extracts
62.5 250 500

0% EtOH 0.70+0.00"P 1.27+0.06¢ 2.07+0.12® 2.27+0.15%
40% EtOH 0.90+0.00°" 1.67+0.06" 2.27+0.06™ 2.60£0.10%*
80% EtOH 0.97+0.06" 1.73+0.06"¢ 2.37£0.06™ 2.73+0.12"
100% EtOH 0.60+0.00" 1.07+0.06% 1.90£0.00% 2.50+0.00°*
Ascorbic acid 2.70+0.10° 2.93+0.06* 3.000.00* 3.00:£0.00°4

YData are meantstandard deviation (n=3).

?Differem superscripts (a-d) in a column indicate significant differences at p<0.05 by Duncan’s multiple range test.
IDifferent superscripts (A-D) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.



60 =2 E8ke]x] A 53 WA 1 & (2021)

Table 4. Pearson correlation between the antioxidant contents and antioxidant capacity parameters of sea buckthorn leaf extracts at

different ethanol ratios

Antioxidant contents" Antioxidant activities”
Extracts
TPC TFC TAC CaC CbC TCC DSA SSA ASA NSA RP
Antioxidant contents
TPC 1
TFC -0.094 1
TAC -0.655%% 0.338 1
CaC 0.123 0.836%** -0.160 1
CbC -0.421 0.931** 0.476 0.767** 1
TCC -0.235 0.949%* 0.258 0.902**  0.969** 1
Antioxidant activities
DSA 0.969** -0.302 -0.705* -0.049 -0.596* -0.419 1
SSA 0.686*  -0.777**  -0.664* -0.503  -0.923**  -0.815**  (0.821** 1
ASA 0.981%** -0.223  -0.708** 0.024 -0.534 -0.350 0.990%*  0.764** 1
NSA 0.852%* -0.317 -0.359 -0.286 -0.600* -0.513 0.893**  0.738**  (.873** 1
RP 0.715%* 0.382 -0.417 0.564 0.154 0.322 0.619* 0.206 0.625* 0.506 1

DTPC: total polyphenol content, TFC: total flavonoid content, TAC: total ascorbic acid content, CaC: chlorophyll a content, CbC: chlorophyll b

content, TCC: total chlorophyll content.

PDSA: DPPH radical scavenging activity, SSA: superoxide radical scavenging activity, ASA: ABTS" radical scavenging activity, NSA: nitrite

scavenging activity, RP: reducing power.
D%p<0.05, **p<0.01

pgmLolX= 40% Nehe FE2E53 80% et FE=°| 7
=9k, I TR o R 0% ollehE: FEE, 100% oehE: FEE &
o] tH(p<0.001). Shin (2017) BIEFIIVE Qo] 0% ofgte &+
ZERT 70% ofghe FE89] &do] = RIS, Chung
(2012)2 = A= o] Fod 3Ygo] iy HIEk] B
ArollA FhHo] F e I S T2 ALE BTk
AEEEA

oers T HEWIUE o FEE9 kst B4 ks

24 2re] ARAEE B A= Table 40 AAEATE F &
2= ) DPPH 2z 245 (1=0.969, p<0.01), ABTS" 2}
Oz 27%@=0.981, p<0.01), o} 475(1=0.852, p<0.01),
% ZHrolt g S22 a (1=0.836, p<0.01), F==F
b (r=0.931, p<0.01), = FEEI(r=0.949, p<0.01) 73 %]
FHAAE BT S22 a9t F FEEF(r=0.902, p<0.01)
2 % o ABIAE B 222 v F F2=F
(r=0.969, p<0.01)> 7+t o] FHAAE KM, superoxide
P 275 r=-0.923, p<0.01)S 73 2o AAIAZ B
o & 22233} superoxide UZ 25 (@=-0.815, p<0.01)
2 TA =2 29 AUIAE Bth DPPH Sz &A%
superoxide” ZZ &A% (1=0.821, p<0.01), ABTS* |z &4
(r=0.990, p<0.01), oFEAH AT (=0.893, p<0.01)y> 735+ &
o] AAAAE BATh ABTS' 2|2 &A% ofdatd &A%
(r=0.873, p<0.01)& 73gt o] JAAAE HAT) o4 A
2 FEEY F ZE o] disted AHAA AT A
on F EFgtRxol Mg C, 222 I sk
AHH FA He Aoz Algdr)

™

o o
S =

ksl B4 9 gl

T o 2559 F ds TFEFE 40% dTE FE2E 80%
oeke FZEo| ztzt 28506, 285.64 mg GAE/gCo® =& 3
< HYon, & ZgEro|s, F e C, F22Y 4 FE2
i

mg NE/g, 807.11 mg/100g, 30.65, 49.20, 77.58 gmLE =2 3}
S Btk &aE FAL 40% e FEEF 80% oler
Z5°] DPPH 2 2GS (IC,, 49.18, 49.03 pg/mL), ABTS'
gz 2A%(IC,, 6752, 6571 ug/mL), oFAAE 27%(1C,,
5.15, 424 pg/mL) 2 $92(0.90-2.60, 0.97-2.73 O.D)oIA 7H
ggo] EUI superoxide BHZ AT 40% dEHE FEE
o] 1ICy, 60.80 pg/mLE Aol FTh B3 obdAd AT
ABTS' radical 227%¢] Z-¢ vluwRot 0] FAv Hls3t
of HERIVE Slo] AR Fitsl B2 &8 /e
sioich datsl B3 gRbel g4 7he] JRAAE 243 2
3 ABAS7E 0.715-09900.7 ko] A#AAS vephieh et
A BERIUE A FE2E AR A 40% olEHE 2 80% ok
SHlE ARE A =2 sl 248 vehlo] HA itst
A2 &4 7FsAo] =& Fo=E AlRHL
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