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The Antioxidative and Antimicrobial Effects of Celastrus arbiculatus. Kang, Dae-Yeon', Shin, Mi-Ok>
and Shon, ]ae—Hak3 and Bae, Song—]al’Q*. Marine Biotechnology Center for Biofunctional Material Industries,
ZDepartht of Food and Nutritiion, 3 Bio-food Material, Silla University, Busan 617-736, Karea - This study
was carried out to investigate the antioxidative and antimicrobial activities of Celastrus orbiculatus
(CO). CO was extracted with methanol and then further fractionated with n-hexane (COMH), butanol
(COMB), methanol (COMM) or aqueous (COMA) to get active fractions. The antioxidative activity of
fractions from CO was investigated by measuring the scavenging activities of CO against DPPH radi-
cal, peroxynitrite (ONOO") and reactive oxygen speicies (ROS). Among the various solvent fractions,
the COMB showed a marked scavenging effect against DPPH radical, peroxynitrite (ONOO) and re-
active oxygen species(ROS). The antimicrobial activity was increased in proportion to its concentration
by the paper disk method. Among the various solvent fractions, the COMM and COMB fractions of
CO showed strong antimicrobial activities. The results suggest that The CO may be suitable for devel-
opment as a food preservative and alternative antioxidant.
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N 2 9} BHT (butylated hydroxytoluene) 52 B2t &4itsl ez}
AA TR 4 ol §Hotoy Y =Fo R Qlato
Superoxide radical anion (O;-), hydrogen peroxide 32 AFSTAE B3 Qe AAo|th4,13]. oo whe}
(H202), hydroxyl radical (OH-) 5% #-2 ¥Hg-/do] & re- st a A7t oA kst AA X SHAA 3
active oxygen species (ROS)<} nitric oxide (NO-), peroxyni- A FasAE Adstua g A3t Ay 3oy
trite (ONOO) 9} 22 reactive nitrogen species (RNS)= AJ #l 3 7kl FE AE ToF XY A7 ol o] FolA A ¢l
Well Ao} Atstel e fdom AAH e =3t 99l th &0 o] &5 AF Follv YA FH = 2l
AR 4 loH, AXALY] FAEERAM AE A A9 7es FEANNAY e B4 Ad 2250
A&H o g PAEAY Qo v R U] WUTH2734] Bol 44 ok QA Gzl A A REE X,
o]} 7+o] ROSS} RNSY] Z# o] A&Ew AF e 3427 =2F 59 cateching X3 & 7% (polyphenol) 771 22
o] MstetA FoeEN Ad{NE =, G g gl o, I 9o ® 2+F HE FAUE FOoRNFH s 4 5
DNA WA TS F2AA A FFAA 715E dAAT gy B2 A4 9 2 FE 7)1 B8 A7t e
a1, A2 eshoh BEE oAy 7R AWE do7e AoR AP a gloh15,18,29,32].
G A ATH30,31,39]. L A Well= E3e 3H4bst W I G| P tEol e 4N uige dudE
ojfe] & warlo] glo] o] 5o thFstq B ALS st o A ® e W Fau ok B3 LnAEY AF
superoxide dismutase (SOD), catalase, peroxidase 52| &4t H7HEo v BRI} moldl we} 34 EEAY oA
s} €49 7 vitamin E, vitamin C ¥ glutathione 52 TAZ QA 71g & o] ez oz A F3)st
2 AR garst Edo] EAste] AAE fFrafg FAEF AAE Fef o Al o] dH3] a5 v & &
B B3] v 98 rH2,10,253841]. gk FAitstE4 9 g g A B gkl o] FE AR A P
ZA o] A&HAY $422 MstE B5sl7] A I AN S0l AT Tl 3len, o]ge] 7H HAZTER
o g FASA S AFEE 75 AF T el EdE o o A4 B O AE 71 B FHE AEHOR o] Fo]F
FoJA 3 ) &3] AME-E I Qle FAtstA F gukd o R I 91tH14,26,33,36].
© HE=A §49 d28kA1Ql BHA (butylated hydroxyanisole) T3, FUSE 233 T 48 T FEHE H
Aok 5o HAERRE SALES Bl Ay, HAEo]
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Table 1. Yields of various solvent fractions of CO

Fraction Yields (g) Yields (%)
Methanol ex. 45.00 15.00
Methanol fr. 0.62 1.37
Hexane fr. 3.81 8.46
Butanol fr. 0.72 1.60
Aqueous fr. 12.46 27.68

* ex: extract, fr: fraction.

83l hexanes (COMH) 3.81 g, methanolZ(COMM)
0.62 g, butanol%(COMB) 0.72 g % 43(COMA) 12.46 g=
A A TH(Table 1.)

st g1t

DPPH #dZ £AEA &3
oy E 28 E AR F o5 (electron donating ability,
EDA) =742 Blois®] WH[3]ol F3to] 7k £3359] DPPH
(1,1-diphenyl-2-picryl hydrazyl)oll tist 43 &2 =
ettt 48F =9 Aot 2T 22 vitamin C& AHE-3}
o] 96-well platedl] 160 plE ¥l 02mM DPPH 40 pl& #7}s}
o] vortex® T UHAl EHE Ty A2 Al A 30&7E
W23k &, Multi-detection microplateZ 520 nmoll 4 3=

£ 453

FAEE AT W Lo BFHe 4 AR AT FE=
] o] ethanol™e] FREE F74sto] B 301, ©]
W Az Fose ARHIS BT FRE Aol E
WG (%) 2 TR, FEE EDA (%)#S 50% A
7% ICs (Inhibition Concentration)S 391 BE AE 2
33] ®HE S48t

ROS AAT &

ROS AlASS 57438t7] 913 DCFDA S3WH[28] AHE:
ste] AT 99.9%<] ethanole] £33 125 mM
DCFDA$} 32} 55740l 8313+ 600 U/ml esteraseE -20°Cel]
stock solution® 2 A&k, A% Al 10 ul DCFDA$}H 600
U/esteraseE E¢3to] 24 ¥ 2,7 -dichlorodihydrofluo re-
scein (DCFH) &2 37°Col| A 2087t v %ak 3 AL4 H74A)
raollA WEEA 3Tt

284 2] DCFDAE esterase =& 4313 7F4=53] & o}
] 333742 DCFHZ gobx g s}5n], DCFHE &/44H4d
o3| stshslo] As FF-S UEh= 2,7 -dichlorofluorescein
(DCF)o] S|E.2 excitation wavelength 485 nm 2 emission
wavelength 530 nm®| 4] multi-detection microplate reader=
S48kt

AEE 10 ulE ¥ T HOE 190 pl¥ ¥ ¥HS-A17] 2
DCFDAS] esteraseE ¥ o] vH= DCFHE 50 pl 37lste] 25%
T AE g wgs BAe g BE AL 33 i
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=X H ). Table 2. DPPH radical-scavenging activity of the partition lay-
_ A ers of CO
ONOO™ AA%F &4 1
+
Crowe] WH[6lo] ©l3l ONOO AASS =g&dc Sample IGCso(ug/ml) '+SE
COMM >50
- o l‘:E‘Eﬂ—;
96-well pli:eoﬂ sample.E 5 i sk, 90 mM Naq 5 COMH 50
mM KCl % 100 uM diethylenetriaminepenta acetic acid <} COMB 39714381
10 uM DHR 123& &3} sodium phosphate buffer (pH COMA >5()
74)E 7betth. 28)3 10 yM ONOO #H7tet 3 FFJ=E Ascorbic acid (control) 13.79+2.05
o] -8-3}¢] excitation (500 nm)¥} emission (536 nm)< &4 3} ICsp: half-maximal scavenging concentration
A7 BE AFL 33 HHE =519t ONOO ALz ISE tstlandard error, statistical significance: *p<0.05 versus
Al 5] = (Cayman Chemical Co)E A4 A3t AL SIN-19] contror
ola) AA 5= vk o 2 HbE e )
jaH :SLHE] o 0294}-%;\2’] Hee2 PASE ONOOH oz E8E £ COMBZAA 7} && DPPH free radical
# =9 N
A 8 S HES &7 $42 ekl T2 28%0) 4 DPPH free radi-
e = cal®] 2AZA o] vHA YEhgth £ CO %o 39.75 ug/ml
S==c me o A 50%2] DPPH free radical®] &% B, positive
A 27 2 HA ISP
o A PRl o control®] ascorbic acid9} H] w34 S Uﬂ H]il@. =& AAE
& Ad 48T A WA B QAT Podas o gpgoly, olejg Aske d2RE 48 EE oHe
abI]IS (ATCC 25933), Serratia marcescens (A;FCC ]—14756) 7‘< Ui /\]——Q—Q Z}_/@ % %_ JJH] E[ZZ]JJr 0_17 5/] %]_[23] O] buta—
? =0 3 =
Proteus vulgarss (ATCC 13315)2] 332 w34 234 BGe B ) w2014 )4 %& DPPH radical 27424 heha
ﬁ'?_] Baa]]us SlIbl‘I]:S (ATCC 6333) o 47]’11 :&TE .}‘]"Q‘O]'g?\ 7;]374_94_ %A}__E’_]_siq_. Lq_a_/q ‘—H]—H%oﬂ 5]_ o) 01 9,;]\“\5 50}‘\_51_
om, 7} 9] K % HES 93¢ #lAE Nutrient agar 24 0] butanole] & L35 A7 =70 A
(Difco), Yeast extract, Malt extractS AM§-3} St}
359 &7 233 JFFA A4 ROS M7=
Bid wulga 2289 e A4S paper disc meth- O "¢} HiO,& X33t ROSE AA UldA A&H0 2
odE A}%é};‘ai}m. St A4 HAuAE B F petri AR A AAHA Alo|F A o A E oM Td, A
disholl 20 m# ®F3le] SwA7)w e 24E AgEe 2 AL Tl E4E oISl £ =g T
Tﬂzi Whse] 7128 WAL T 10 i BRse] AL Inn LA Aok w9PF BYE I ROS AAY
o]z WAL NEQT 7 L) BIW 2Z2Eo] k% & 543 Z3= Table 37 £ Butanol 25?1 COMB
500~2,000 pg/ml= dte] B disc(Z7 8 mm, Toyo T2 4.73 pg/mloll A 50% <] ROS AIAZAE S YehfAon
Roshi Kaisha , LTD. Japan)oll &%, A%A1A 757 =2  COMATE 809 ug/ml 12} COMMT -2 19.09 pg/mloj A
H plate T 852 F 37°C incubatorl| A 24471 8l % 50%<| ROS AAZAE et 2 23t off 2823
&t disc Tl A H clear zoned] 27 (mm)o 2 5H 7} COMBZ-©] 7H¢ =& ROS AIAZAE S BHoH, 53] ICx#
2929 F4¢ SHs00W AYe 53 wEelel 3§ ©l 342 pg/mI?l troloxt AT AALAHE e
TAE et A
ONOO™ H7Hs
=7 x| ONOO= Z &9 NOS} superoxide £-0]&9 &3} A4 =]
A7) g AR 31 W Agsel Qo B
2 2 gzuze Yo Table 3. ROS scavenging activity of the partition layers of CO
Sample IGCso(ng/ ml)"+SE”
ZAnp g nE COMM 19.09+1.13*
COMH >50
. COMB 4.73+0.04*+*
DPPH free radical 27{gh
Free radicale. A1 Uﬂ; el wa neles 4 g COMA 8.09£0.75%
ree radical~ “o== ol TR wmu—=E E Trolox (control) 3.42+0.06
st DPPH= A& 2218HA19] free radical 2AZ 4 % ICsp: half-maximal scavenging concentration
7hehedl dubA o2 ARG HW[40], =g Ee] 74 iR SE: standard error, statistical significance: *p<0.05, **p<0.01
DPPH free radical 227 2735 54¢ A3 Table 29} 2t “*p<0.001 versus control



Table 4. ONOO™ scavenging activity of the partition layers of

Cco
Sample ICs (ng/ml)+SE
COMM 7.04+048
COMH >50
COMB 3.71£0.11°
COMA 39.31+5.96*
Penicillamine (control) 4.34+0.03

UICs: half-maximal scavenging concentration.
%SE: standard error, statistical significance: *p<0.05 versus
control.

m g 9 27 o 4*}5}—5 fE-3la1, Alzheimer’s disease,
Parkmson s disease % amyotrophic lateral sclerosis 52| &
T ABA Ags gt G A AekBs]. o] g 2ol NO
© NOAHA| 24 Hth= ONOO' Y e &2 thokel Akshy &=
= ?5]"3} NO9 A A= iINOSY ¥ = Ei%}/‘é
= ZH 2A7bsskn, 49 44" NO= ONOO 9
FHE o HxH &3S 4072 E, NOd & e
ANBA s o £= i]ES} %EH/\L_ ONOO _/1:7-]

=ugE 2959 ONOOY AAZAHL COMB>
COMM>COMA 2.2 Yels e 247k 371 pg/ml, 7.04 g
/ml, % 3931 pg/mlol A 50%] A A JeRSiTh o
£33 EZF COMBZo] 7HE & ONOO AAZAE 2ion
| positive control?] penicillamine®] 1Cs%k 4.34 ug/mlz}

Jm &
ol

H WS b o & AAZAAaHE Yehlo] £& ks
dHagdE & F ddd

shietM =38

U gds R85 g ge ANAHOZ discol| HH S
BYE9 5t S/HEFE T &9 daEAS e
Wolew I AdE= Table 594 2tk ©huld a9l
Proteus miabilis ¢ 73 COMBZ 0| A5t &4 o] Vehyton,

=g B8ES 2427 500, 1,000, 1,500 2 2,000 pg/mlS
7¥atd S W 2tz 6.90, 7.70, 840 2 8.80 mm9] FFTA S
e ATk
Zo g o9l Seratia marcescens ¢ 73% %A 9
Proteus miabilis®= 22 COMM Zo| Aut 1 %}*é o] YEehd
S % 47t 9k BIE A lEEE 500, 1,000, 1,500 2
2,000 pg/mlE 7FetAs W 72t s sidete d Be
724z} 7.40, 7.80, 840 2 890 mm¢] IFZA VeI
Proteus vulgaris ) 735 A e $Ae @ild Raf A1
Ol Proteus miabilis ¢ Serratia marcescens’t VERN AW
COMMZ# COMB oA &aazrt Jepon, 53
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Table 5. Antimicrobial activity of the partition layers of CO

ractions Clear zone on plate (mm)”
Stains pg/ml COMM COMH COMB COMA
500 - - + -
frofess 600 S
mirabilis
KCTC 2566) 0 i i o i
( ) 2,000 - - ++ -
. 500 + - - -
1,500 ++ - - -
(KCTC 2356) 2,000 Tt i i i
500 4+ - - -
Z[m‘? 1,000  ++ - - -
IFOg;; L300 N i ) i
( ) 2000  +++ - ++ .
. 500 ++ - + +
Bacillus 1,000 ++ i . +
subtilis
1,500 ++ - +4+ ++
(ATCC 6633) 2,000 4 - +++ ++

YCOMM: Methanol partition layer of methanol extracts COM;
COMH: Hexane partition layer of COM; COMB: Butanol par-
tition layer of COM; COMA: Aqueous layer of COM.

ITreated sample was adsorbed into paper disc (6mm, diame-
ter) and the diameter (mm) of clear zone was confirmed
around the colony.

Growth inhibition size of clear zone: +++, larger than 9.5 mm;

++, 9.5-75 mm; +, smaller than 7.5 mm; -, not detected.

COMM Z,l 34 500 ug/ml ¢ ¥ A2 A 750 mm
o GBS eI, 1 gho] v= gEH R HA T
7hler HE 5 =2 2,000 ug/mlolA 9.009) & FFEAE
2 & 99tk 23y COMB F9l M+ 500, 100 % 1,500 ug
/mlo A g a7t A YA oy HETE
1 2,000 pg/ml E=AAT 8.7 mm & FHEA &HE &
& A

A w5 BajFQ Bacllus subtz]zsA ALE 9kA 9
Proteus miabilis, Serratia marcescens 2 Proteus vulgaris®] T
A FfgE st e 22 3 4 e AT
COMH %% A9t BE FoA da&4E el or
COMM, COMB ¥ COMA % A= 7217t 848 ngon,
53] COMM 39 735+ HA FE21 500 pg/miel A o]n|
8.00 mm9] &7 EFES B 1,000, 1,500 2 2,000 pg/ml

X e 2+7} 830, 870 2 940 mm] FE & it
H S Uit 1 o2 848 Hl COMB 59 4
E HAAEEQ 500 ug/ml F=0A 6509 tha e Ft
el led, Ha 5591 2,000 pg/mlolAE 9.00 mme]
TR UrE}LH“E} 83 COMA %9 355 9A A
o wild By gQlo] He gE A dFdAe &0
YERA] 99k O\ Badillus subtilis A A9 8-S e

t o m\,‘i

obo ot
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©.1 500, 1,000, 1,500 2 2,000 pg/ml &} A& H7} A 2zt
6.50, 7.30, 7.60 & 7.70 mm ¢ FF4S Jehhdeh

o] 2] Aubo A FAJo] Lr2 hexane Fol e AHEE 47}
A g A BE gardge] et ¢ FOE Hol =
e BYEY 9 A EFL 24812 methanol
Zolu butanol FolA & He EAE FHHojA 1] 0|9} 2
< e 221919 F=[20]9 &9 %%%OM H| =4
S hexaneZ E U} HEH3 22 44 8vfol gl
=4 Uyehd 2o} fARIY L B8 A1) FEE9] 4
£ 5~10 mg/ml, 2ol L[12]S 10~40 mg/ml A &

7} e 02 Kol wutgE FHEL ¥z dol
U5l g vlste] oF 0~ Ee) FHo2 =
& 92 A%E ME AoE ArEd,
2 o
B Qe AALAE ol83Hel 4F A4t AN B9
£ AR AWML BEASY AL A5 Sohw g
Y & =g PYgd U Fa8 A3

DPPH free radical 24 &S 243t d4ts &4 a5
£ Yo} E Az COMBZ0] 39.75 pg/mlol A 50% <] DPPH
free radical?] £2AEA S B 714 & 43t a9 e
Witk ROS A AEA S AHNE COMBEo] 7HE &2
itsl a2 Yehlom 473 ug/miol A 50%<] ROS Al
7 43S Yehf o] positive control 2 AH&3F trolox et 719
A AAZAHS BYth 281 ONOO AAZA HA
COMBZ°| 7} =A Ue% o™, £3] positive control$
penicillamine®] IC50%%<1 4.34 pg/ml# HlwatH S o o =
AA 24 A5 Uefo] & s a4 s 49
AR
3 paper disc methodE o] 83 a7} AF A, A
&3t ZE 794 COMHE S #¢g COMM, COMB ¥
COMAZ ] &84S YeE Y. &3] bacillus subtilisol]
A= COMHE S A 93 BE FolA s vlgste] gt
go] H3 Z7lagdon, AwE o2 COMMET COMBZ
M ES FHEES eSS ¢ AT

£ AT 2948 THAEYE Figtane =g = bu-
tanol #8359 COMBZAA 7} =9kon I gFo=g
COMM <ol At &= AME§F & 75l 4 meth-
anol #&5¢ COMMZo] MutHog £& Fudrdo] et
‘/Liml COMBiO] %EE o %i‘%*é% YeRR A o]

4 rlo

& a9 49 BHERo) ?HTEJ
AR, Foz HE AR Y A7E Bdte] WA FuA,
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