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Anti—Glyaction and Radical Scavenging Activities of Ligustri Fructus
by Extraction Method

Yun Hee Jeong#, Seo Yoon Kim, Gyeong Han Jeong, Tae Hoon Kim~

Department of Food Science and Biotechnology, Daegu University, Republic of Korea

ABSTRACT

Objectives : Ligustri Fructus has been used since ancient times as a medicinal usages in folk medicines against anti—
tumor purpose. Many biological active constituents have been identified from this biomass such as several terpenoids
and lignans, In current study, the properties of antioxidant and anti—diabetic complications using 1,1—diphenyl—2—
picrylhydrazyl (DPPH) and 2,2'—azino—bis(3—ethylbenzothiazoline—6—sulphonic acid)(ABTS") radicals scavenging, and
advanced glycation end products (AGEs) inhibition assays were evaluated by different extraction methods of Ligustri
Fructus,

Methods : In present continuing research for development of bioactive natural ingredients, antioxidant and AGEs
formation inhibitory capacities of Ligustri Fructus extracts using different organic solvents were prepared and the
biological potentials were investigated using in vitro bioassays. Antioxidant properties were evaluated employing
radical scavenging assays using DPPH and ABTS" radicals. In addition, the anti—diabetic complications effects of
Ligustri Fructus extracts were tested via AGEs formation inhibitory assay. The total phenolic contents were determined
using a spectrophotometric method,

Results : All the tested extracts exhibited dose—dependent radical scavenging and AGEs formation inhibitory activities,
Among the tested samples, hot water extract of Ligustri Fructus was showed the most potent activity with ICso value
of 494.8+6.7 ug/m¢ against DPPH radical scavenging assay. Also, ABTS" radical scavenging activity of hot water
extract was higher than those of other extracts, In addition, AGEs formation inhibitory effects of each extacts and
total phenolic contents were evaluated,

Conclusions : These results suggested that Ligustri Fructus can be considered as a new effective source of natural
antioxidant and anti—diabetic complications resources,
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Hzol gig4e 7|AL dx = YA A(aldose reductase,
AR) ZAZ9] o]A}, protein kinase C(PKC)Q} A1 =32 4
oA g M|z} 285t JAAAY cytokined] SR Q1g
NZ7]d o] 24 9 2FFE4iE(advanced glycation
end products, AGEs)2] A4 Z717F BHuEo] 9}, B3],
HFFEES 18FY 2ANA FdF A vE
27 k3o FAEY, A WA 27t o= oAl B
AEZo s JEH|: EEA] g Y gl F o7
zZo| Agste] A7|eAe g2 A, ATl FrFhy
9 o 9 XA ANE dHste HFIIEY PA
AA 2 BAPE HFEIAEY] 23 Y AFH(AGEs—protein
cross—link)& JABt= B o] A&LHeR JIYPH
Aom’ aF AT HAE G AEYSHtE S A
sk B Aol FEg wa A, w3t ndYH &
W Haad Gilny o v Ry PHEHE AFFIES
A AkAF(reactive oxygen species, ROS)oll 2J3 AUl Al
o] 7A&StEH, AMEzrHY HFFIE FEA 27
roax BAPALTY P4E st FeFEETSE =
Bl olget How e 7|22 sto] ARz LA g
Zol AIAZE  aminoguanidine, pyridoxamine,
ALT-71150] Busolx gou™® o Agen E4o=
Qste ol& ASAE tASH] A AE FA Y F2HEol
L HEISAE A A BL o] ot AFolh,
Y AAE 9 HFLEEE A AdAlel TE A7t
is] Iy Folw, 2 F Z(Pueraria lobata)oll -5
o] ¢+ flavonoid IHFEEC] HAFTFIIEIYLE aty
o2 A5l Aoz By HYu'”, T3 AB A (Phellinus
linteus) FEENA £2H stilbenoidF BHEEC] 3
HEGE YA AL dehE Ao] B1 =g,
o] F A (Ligustri Fructus)2 EFFUJFEIH(Oleaceae)ol
&3t AERRO R, JURHIE BT AR A ZA
S FE G ALY ARGl A Agshe 1 Qo=
F, 48 9 g5t 5 ofxjobe] A A geA de gttt
12 o]d Ao HHAZEE triterpenoid, secoiridoid
% lignan 9] SHgEEel £ % §4 Hlew?, 1 3
triterpenoid 3FgHE2] oleanolic acide= 943 &£% FA4S
UERRITH?, # Aode A48 248 47140 4
FTHFTE 285t 52 ¢ ¥ A4S 247 wRiE DPPH ¥
ABTS' gttt AAEA B7tet gy s HE 2F5ds)
AHE B A H7HE FYctglen, AZAY d¢ 5
EEoA % B0l Ueh O ARE B sk} jir

I As % gy

1. A=

B Ao AFEZ AR A A (Ligustri Fructus)< #z2t
g3 HIZo A 2015¢ 9o AHE AxE AHHE A5}
At FEARE ditdistne] A sty dAEST A3
Ao Bysta glom, B Ao AL 1,1- diphenyl—
2—picrylhydrazyl(DPPH), 2,2'-azinobis—3—

ethylbenzothiazoline— 6—sulfonic acid(ABTS"), bovine
serum albumin(BSA), (+)—catechin, aminoguanidine,
gallic acid ¥ FZo] AFEE acetone, ethyl alcohol,
methyl alcohol®] 7]EF A]9F2 Sigma—Aldrich Chemical
Co.(St. Louis, MO, USA)o| A £{i3te] AHg-3tct,

.o

2% oAARA 9 §7]8ul &L 80% acetone, 80% EtOH,
80% MeOH -&wf 500 meoll o4 10 g& &A whafgt H
24X7F A FEE 33 BHE F FE2ES ¥9%leH, 44+ F
2 A vidg 934 10 goll S/ 500 mi= 7HeE &
70ColA 3X T &5ttt 4 FEEZ filter paper2 o1}
3 & A7t &3k AR A7l 3 80% acetone =EE
(8.1 g), 80% EtOH 32E(9.4 g), 80% MeOH FZE(9.5 g),
da FEE(7.8 9% don, &4 25 d4 S E DPPH
2 ABTS' &)z 2AEA 3 total phenolic T5F H7} U
FFIsHibE A E4L SHsHc.

AN

FEES 1.0mg/nl =2 ZAF &, AR 50 wl$} Folin—
Denis AlY 50 w¢, 0.7 M BAMGEE Z3189 50 W& 2}
H2 Y2 o2 o]AS Z Egste] A2ofA 60% HX|e &

=
FEZEAL gallic aicdE o]¢3lo] FFFAL 4

At

2) DPPH 2iC|Zt AHEM =X

AzE P4 2289 HA-Fols-S Blois 'Ol wet
2434t 2 A7 &Y 120 Wl 0.45 mM& 1,1-
diphenyl—2—picrylhydrazyl(DPPH) €% 60 w& ¥ I
Qe & 1587 WAE oS 517 ol A S =S S5t
AT 52 ANEERY Hrid B37HEY 3% Zolg
WEge Gehsic

3) ABTS+ 20|zt AHEN =F

7181 et FFSE ARESto] 2E2E AR ALY ZF &0
t5te] 2,2'—azinobis—3—ethylbenzothiazoline—6—sulfonic
acid(ABTS") radical 274%& Re'”9] Wy WEstd ot
53 2ol 348kt 7 mM ABTS' 9 2.4 mM Kz0sS:%5
Fe T T AL, dolA 1247 WAste] gt AEE
FET F ABTS' 22§92 3)4j5}e] 734 molA EY=
go] 0.7-0.8 A=7}t HEg 3% & AMGsHGTE, 3 A%
ABTS" gtz §9 100 w9} 584 29 100 & &
sfo] Al2ofA TEZF ¥HSAIZl & 734 nmolA SFEE
Al olul positive controlZ& (+)—cateching AME-
stglom dits ARE AYsA &2 o g HEes
e $ict,

ok

Iy ot
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4, 3PS 4 A
2 M XoEA
HZFAE A4 ASRBALE Vinsondt Howard'¥7} 35
WS Hysto] AAISHATE 10 mg/mee] 8% 4R (bovine
serum albumine)< 0.2 M phosphate buffer(pH .4)] &3}
AlZ]AL 0.2 M9 fructose®} glucoseE A E|3tEHTt. oju 0.2 M
phosphate buffer®] 0,02% sodium azideZ do] ¥H-&7]7t
Fet el Eote] S WA AlE = 10%2] DMSO°]
o] FHstGlen, o] Bkgdo| 2E5E B FA HEL
aminoguanidines 713t & 37 TAlA 7Y 5 v-AIF T
HjoF o= spectrofluorometric detector(Infinite F200,
Tecan Austria GmBH)E o|&3t9 FF=(Ex: 350 nm,
Em: 450 m)E &35},

I

=
S
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1. 343 &4

1) & His &

qgAe Z+ 2EE F W' T2 Table 19 YehfigloH,
1 A3 A = FEEONA 112.6+1.2 mg GAE/gL =2
M B ds5A S3EES T ot Ao Yehllen, 1
th2 80% acetone F&EA 81.7+3.1 mg GAE/g2] #Hl=A
33HEo] F9s5tatt. 80% MeOH 2&E1 80% EtOH &
B2 7 74.0+1.1, 58,8+2.6 mg GAE/go.2 BS3ZH 0|
Hjgte] AjEo R @e & dE FFS Yttt o]y
A2 AL fr|4mE &5 A B dF 2E A
H=4 ehEo] 7 Bol i3S Selstr

oy
)

Table 1. Total phenolic contents of several extracts obtained from
Ligustri Fructus

Extracts Phenolic contents (mg GAE/g)*
Hot water ext. 112.6+1.2
80% Acetone ext, 81.,7+3.1
80% MeOH ext. 74.0+1.1

“Data represent the mean=SD three replications.

2) DPPH 2tC|zh A7 &4

AL Y f7| 8t S FEE diste] F4tst
A3} #elg DPPH gtz 2AZAHS B713 23, £ ¥
=4 FgE0] 7HF wol FRE Y A 44 2559
ICsodkol 494.8+6.7 ug/m 2 93 DPPH gz 2~AZ
ol Yetton, thFo = oAl 80% acetone FEENA
ICs03ko] 546.24+2.9 ug/m o] 274 &L SQlstgct E3
oA A9l 80% MeOH ¥ 80% EtOHL ICs03ke] ZF 570.8+
2.6 9 642.2+1.9 ug/m o2 G4 FZE H|ste] AF
°=2 w2 DPPH #ttjz AAEAR S Yehltt, ol4ke] At
FHE YA & W w2 DPPH #ttjd £AEHL
FAdzFoz AEEH A kst B (+)—catechin
(ICs0 = 73.7£1.6 ug/m0)¥} ¥ L3}HE wf Thh okt BUS
Uetfiglou, &8 AeHdAY 8502 dUEAZ A
22 FAA g B AAZY AR EXE AARFAT
F| W4 skeET DPPH gt A4S dys Ao
A7} dehs B3'Wo) 2A8}0] Table 1 @ 2014 el uie}
2ol w54 e $=ka DPPH ol £AA84L UAe
FIIATYL A& AAFSEATH

Table 2. Comparison of DPPH radical scavenging activities of Ligustri Fructus extracts by different extraction conditions

Inhibition (%)*

Extracts ICs0 (ug/me)
1000 500 250 125 62.5

Hot water ext, 79.3+£0.1 51.6x1.2 21.7x1.1 5.9%£0.9 2.7+1.3 494.8+6.7

80% Acetone ext, 79.3+£0.9 42.3+1.4 21.5%+0.9 7.3%+1.3 3.6x1.4 546.2+2.9

80% MeOH ext, 72.6x£1.7 43.9%£0.3 21.2%x1.1 10,1+0.7 6.4%+0.8 570.8+£2.6

80% EtOH ext, 75.1+£1.3 34.8+2.1 12.4+1.5 1.1+£2.1 0.3£0.1 642.2+1.9

(+)*Catechinb 94.2+1.1 89.4%0.3 85.0x£0.6 67.8x1.7 43.8%+1.0 73.7£1.6

®All samples were examined in triplicate experiments. Radical scavenging activity are expressed as the mean=SD of triplicate experiments.
°(+)—Catechin was used as a positive control.

3) ABTS+ 2| A7 gy

HAAEY F2° AHEEE du32dy {780 g2
He Bgoto] thfit o FA & 8| disjA] ABTS gojz
AR HIVE st g4t &S Bk 1 Ax
DPPH &tz AA0A 71 4% S4& vetd 34
A4 22 E9| ICsgkol 129.7+2.5 ug/mi2] $-4=3 ABTS"
gz 2ALAZE YeY e, 80% acetone FEET 80%

MeOH F&Eo|A Z+Z ICsogfe] 163.1+7.1 H 189.1+
5.0 ug/m{ 22 243t ABTS' gtz &7 84S Yl
T3 80% EtOH FEEAE ICsgko] 222.9+6.8 ug/ml
o2 ohE SujE F83 FEZ vj5| Aoz ¥ &
UL gty e, DPPH gtz &AZA Hrteh AR
Ad ZATE YeEry it
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Table 3. Comparison of ABTS' radical scavenging activities of Ligustri Fructus extracts by different extraction conditions

Inhibition (%)

Extracts ICso (ug/mb)
1000 500 250 125 62.5

Hot water ext, 99.6+1.1 99.3+1.4 72.1+1.1 45.56+1.6 27.6+1.6 129.7+2.5

80% Acetone ext, 98.9%£0.9 85.2%0.7 49.8+0.4 23.1x1.4 13.1+0.9 163.1+£7.1

80% MeOH ext, 99.0x1.2 92.0x1.9 55.1+1.3 32.1%£1.9 20.1+1.1 189.1+5.0

80% EtOH ext, 98.2+1.3 90.5+1.3 54.8+1.5 27.1+£1.1 12,1+1.3 222.9+£6.8

(+)—Catechin® 96.1+0.6 93.2+1.3 89.56+1.7 77.1£0.5 65.2%+0.7 33.2%+3.0

#All samples were examined in triplicate experiments. Radical scavenging activity are expressed as the mean=+SD of triplicate experiments.

®(+)—Catechin was used as a positive control,

2, TS O 24
1) M

ES
2d
A7 4
o ¥ s HHS 835 A
FEAE A ANEEdE Hristach. 1 Axt

oA ICso%k0] 143.9+3.7 ug/mlE 7P S48t HFFIAE
A RS el oH, 80% acetone FEE] IC08t-2
183.1£5.7 ug/m¢, 80% MeOH F&E3} 80% EtOH &

E9 ICsoft2 2+ 268.4£6.9 9 278.5+£7.5 ug/m{ o2 E=
FE2 Hlgt o W¥2 FHFFME Y AfEdde
skt SuiE Este] FET AR FEENIA /71
SE *P%E‘P@] FEFAREY @5 FE2F FEENA A
dHoR 52 S ARl T 2 A"l A=
FeA e AEgA A e A A7 38 Solv, FFE

A S5 BAS e B A% 2280 gelN 2F
Zeasneddy @ 77 E4e B8F GUELe] B
9 AAE Boto] B4 AR T2 5L YT 2A4H
T7h Wasiha weE,

Table 4. Comparison of advanced glycation end products(AGEs) formation inhibitroy effects of Ligustri Fructus extracts by different extraction

conditions
Inhibition (%)*
Extracts ICso (ug/me)
500 250 125 62.5 31.3

Hot water ext, 89.1+1.1 75.2+1.1 44.4+0.4 19.2+1.5 0.3+1.1 129.7+2.5
80% Acetone ext, 78.1£0.3 70.0£2.1 33.1+x1.4 12.9+1.6 7.0+1.0 163.1+7.1
80% MeOH ext, 66.4+1.2 54.6x+1.4 23.4+1.1 11.0+£1.2 4,3+0.9 189.1+£5.0
80% EtOH ext, 65.6x1.1 54.1%+1.9 20.2%+1.3 9.1£0.8 3.9%0.6 222.9+6.8
(+)—Catechin® 98.1+1.2 95.3+1.0 85.56+0.7 79.8+0.8 45.3+0.4 33.2%+3.0

®All samples were examined in triplicate experiments. Radical scavenging activity are expressed as the mean=+SD of triplicate experiments.

®(+)—Catechin was used as a positive control,
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o] At A7 F dA HEFIAE B AR
aminoguanidine®] o, YA A ZAlo] "1"5}14']h
Ao] By upet Bt FARgo] i PHg HAE <
FESGIAE A AA FAjo] R&F oz %‘Lﬂi Act,
B Ao ohFst fr]emet 44 &
Xé%:_‘ FE2E daf F4st G4 BHE F vE TFF 5%
DPPH 9 ABTS® 2z 2AZAHL F718193, G
% 847 A" HFIsHEE B4 Al dig Boke
Fstgct, 1 Z3 AR A FEENA F v T
2 F718WE AHSS FEEC va 43d] B2 T
ety om, DPPH @ ABTS' 2]z &AEAA GA T2
f71 8ol Hla] AR 43t gt aAgo] e
Witk ol At OIZ* @WOHH HE54 RHEE
DPPH &tz &AZFo 43 S4& Uetdo] B1vt =
Qqom' HA A4 22BN AdHoz wo| FFata
AE G354 FHY P FAEEC St S 24
AL Yehlis Aolet Aztdnt, B3 Ty Sat ARiEo
ATl oe HFIIHEE Ao S Bt =9l
om? qAHA A F2EE A £33 o 2ABA 0| 1
el whet HFFIE YA Ay JA 2 {7180
Hr} d4E &843 FEEAA S8 A o] et
oje] A A {7 &g E8to] FET M FEE
B} d42E S S8 &894 & dH& I, DPPH
2 ABTS' #tOjZ AA8A 9 HFIsHE A AAEA
oA 7 4%t A4S YElon, &% 2 Ay azEnt
Eady 9 77| 84S &85t AFA I FE2E T
3FaL 9l A 9 PPy Sl Fadh 84 R £
A 9L Fx A digt FUHE0 A7 dasitha AR
Hr},

)lt
mlo
ie]
oo
rsi
% g

0
%ﬁ% REmE A AN B
Ashe gt 2t

1. 9AA9] hot water FE2ENA & dl& TFo] 112.6+
1.2 mg GAE/go 2 AdZF o2 71 B2 HEA I
EE59Y TR A2 FIst9 L, DPPH oz &7
24 Grtoe gA] G4 FEENA ICsofto] 494.8+
6.7 ug/m o2 THE {F7| &2 & ARFAH FEE
B Aoz 43 DPPH =tz &Aool Y

A3 FAE ABTS+ o)z 244 H7to
= A3 g5 FE=009Y ICsfkol 129.7£2.5 ug/
mZ 7H¢ S5 &44E vebdtct.

3. HAFItE B A2 FrtelM= €

FFEE)

80% acetone ZZ&E ) 80% MeOH F:&E& ) 80%
EtOH F&& ¢49 HFIIHiE A4 A dS &
Jetgen, 1 F E FEEY IC50%t] 143.9+
7.7 ug/mlE 71 S48 S-S U SIH

oY A7 AW|EHE ALY FEWHE FEENA

% A U PPFRTEE AL SAstgon, g

Lt 42 el g FEES AR 4 Has

shEddm W 7)7| 24 e Beske] bl Rakgo] gt

A B4 54 A7/ 29 9 B V1% AT7E ito] WA

2] 7154 AR e 7HsAdo] g AR V) "t
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