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Abstract

This study provided the evidence activity for biological of phenolic compounds from Trachelospermum asiaticum
var. intermedium nakaier as a beauty food. The contents of phenolic compounds in water and 70% ethanol extracts
were 16.8 mg/g and 38.1 mg/g, respectively. DPPH free radical scavenging activities of water and ethanol extracts
at 100 pg/mL of phenolic concentration were 80.9% and 83.1%, respectively. ABTS radical decolorization activity
was 95.0% in water extracts and 95.8% in ethanol extracts at 200 11g/mL phenolic concentration. Antioxidant protection
factor (PF) was determined to 2.43 and 2.45 PF in water extracts and ethanol extracts at 100 pg/mL phenolic
concentration. TBARs of water and ethanol extracts were 89.9% and 89.3% each at 200 pg/mL phenolic concentration.
The inhibitory effect of ethanol extracts at 200 ng/mL phenolic concentration on xanthine oxidase was 50.5%.
The inhibitory activity of a-glucosidase was 92.6% in ethanol extracts at 200 pg/mL phenolic concentration. As
a result, this study will provide valuable information as a functional material with antioxidant activity, inhibitory
activities of xanthin oxidase and a-glucosidase.

Key words : antioxidant, xanthin oxidase, a-glucosidase, health food, Trachelospermum asiaticum

M OB oz A AAEFdel =S ). Al
= 1,224 7] f5e] AAgelivd, A= 7]

AF] 752 o] TP SAIE ARk o 37Ex] = o] WEEHA PYEgFo] PFE L A%l it #ilol

TR F Atk AFY 12 752 dY 7T AEe S7kste] 3344 7w AF Fart EobAd A &
YFaE A 7AEE B duAder ol &, 22 FHOE sk 714 AEel S HATH).

A 7e A7 e R Aol B, ), =4 ol Fa= 7167 AFeldt 4l 2r] gy s FATIE A

& LS 24 F A s, 32K Ve e e 2”71 A7), T 22 AR dia B &7, 28} 7w

o' AF ol e oy A2 Aol AAE = 24 5o AAeFel 247w, s *ﬂ“‘”xﬂ T

AN
*Corresponding author. E-mail : yjcho@knu.ac.kr 7154 AES FAAAS 7HAaAZ] 0 7R A o] oul
Phone : 82-53-950-7755, Fax : 82-53-950-7762 I A 24
Received 1 February 2017; Revised 2 March 2017; Accepted T o
eceive ebruary evise arc ccepte o8] B U Rolx A3 Joki) A S YA el 713
s

3 March 2017. N & ‘:H -
Copyright (©) The Korean Society of Food Preservation. All ol A A 74 e mEZE

rights reserved.
- 282 -

=
] =5 & z,: ;J\E% 1]:‘94,5_\;].(4) §j—/ﬂ/\]—/\“:.

ERR R
(5. T3 AAEE F2] B o] Ao} Hole) 2o}



Biological activities of isolated phenolic compounds from 7Zrachelospernum asiaticum var. intermedium nakai 283

2o el Rl Sol oA nEe] £5S e 5 Ay
of st wolAel FFol AHE W 2 YHECKE),

2 2 dolub] el 24
o] AArETh BAAS] QA WS o
AP M e BaaS 2dete Gikaia s} Bt

&l theFgt phytochemical & A 4tsh= Ao 2 defA ok
©). Qo] e ZgiE gES B

star =], ol H g ket TR HeA e HA
PASHA| B a5 oheket Aelgd & el
ol BE WS Bomw glth(10).
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Ao H, ethanol === A8 1 goll 70%
ethanol 100 mLE FZE&v| 2 715le] 24A13F B3t 220
Ak FZ3190 T} %92 Whatman No. 1 filter paper
(Whatman, Maidstone, UK)Z ] 3}3+ & 4°C A& 3194
Has A RE ARSI

Total phenolic compounds? &zt &3

Total phenolic compounds &3 =72 FolinZ} Denis2]
WR3)°l Fote] Skl e, A& 1 mLell 95% ethanol
1 mL$ S/ 5 mLE 37F5ti 1 N Folin-Ciocalteu

reagent(Junsei, Tokyo, Japan) 0.5 mLE 9o] 2 4]ojFa1,
583 WA 7, 5% NaCOs 1 mLE 71t -, F3%= 725
nmol| A 1 AJZE oJijol] 2738k gallic acidE ©] &9
T o2 RE S $HISH tH(Total phenolic compounds
content in gallic acid(10-200 pg/mL) was calculated using
the following equation based on the calibration curve:
y=0.0101x-0.0403, R2=0.996, where y was the absorbance,
and x was the gallic acid equivalent(ug/mL).

Free radical 2AHE2(DPPH) &3

a,a-diphenyl-3-picrylhydrazyl(DPPH) radical®ll tf gt 427
59 Blois?] W40l Foted SH AT A=
phenolic compounds F%=% 50, 100, 150, 200 pg/mLZ 93~
o] Z} Al& 1 mLel 60 M DPPH 3 mLE % i vortex3t
F 158 £ A OFL 517 ol q FREES 273
t}l. DPPH radicall] I3t &A% 1-(38-79] F4=/x
To] FBE)x1000.2 VERY AT

ABTS radical cation decolorization &3

ABTS radical cation decolorization®] =74 -& Pellegrini94
W 15)0l Fsted S5k 7 mM ABTS 5 mL¥} 140
mM K;S$,05 88 ILE 410] o 7 Hol| 164]3F o] W] ¢t
44 1 mL®} ethanol 88 mLE &3¢ ABTS solution 1
mLE 50, 100, 150, 200 pg/mL2] phenolic compounds &%
£ 7= AE&Y 50 Lot E3tete] 3023t 1EeE &
2% 30%7} incubationd}il 734 nmo| A SHEE S5
T}, ABTS radical cation decolorization &3+ 1-(¥H2-7-2]
SREWNETY F35)x1002 2 YERA AT

Antioxidant protection factor(PF) &3

PF+= Andarwulan®} Shetty] *JH(16)°l T3ted %3t
St} 10 mge| B-carotene/S0 mL chloroform €< 1 mLE
evaporator-& 57|l ¥ 1 40°C water bathol|*] chloroform=-
ZFA1Z1 &, 20 pL linoleic acid, 184 pL Tween 402} 50
mL H0,E 7} emulsionS 9531, 5 mL9] emulsions
50, 100, 150, 200 pg/mL2] phenolic compounds & =5 7}4]
© AlE89 100 Lol Egste] 2 HolE 5 50TolA
307 HESAIA WA The, 470 nmoll A FREE S
Aottt PF= A E8347H9 B EAEFH7M9 &
FE)e] B2 YRl

o

Thiobarbituric acid reactive substances(TBARs)
=3

TBARsE Burge®} Aust®] W (17)9l &3ko] S35+
t}. 1% linoleic acid$} 1% tween 4022 emulsion= THE%)
t}. Emulsion 0.8 mL<} 50, 100, 150, 200 ug/mLe] phenolic
compounds =& 7= AR 02 mLE 412 % 50C
water bathol| 4] 84| 7F WF-S-A] 7T}, HE-S-Hof] TBA/TCA Al
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k4 mLE Y 1587 #Q & 108 BoF WAzl
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Xanthine oxidase &/ A3l =% H-2 Stirpe} Corteo] W
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a-Glucosidase Mall&nt &3

a-Glucosidase A3l &4d-2 Tibbot 52| WH(19)°] =3}
o] S5ttt &3 100 mL sodium succinate buffer(pH
6.8)l 4-nitrophenyl a-D-glucopyranosideE 0.152 g 83l A|
A 714 THEA £49 0.1 mLE 37C water bathol| 4]
1082+ ¥-8-A17] 3L 50, 100, 150, 200 pg/mLe] phenolic
compounds =5 7+ A& 0.1 mL9} 7|2 2 mLE
o] 37T water bathol| A 20323 WA AT 2+ 5
2201 mLE A&ttt wheA)7l & Ega|eko 7 59
Na;COs 3 mLE ¥ F 470 mollq FHEE S 8lth
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PNP A H)]x1002.2 HERHATH
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R AL 33] o4 vk St a Aks.2] BAIA
+© IBM SPSS statistics ver. 22 for windows(IBM Corp.,
Armonk, New York, NY, USA)Z o] &3lo] Ht+FFHA}
(mean+SD)Z A8 1L -4H-A (ANOVA)Z} Duncan’s
multiple range testE A A|5te] A 57Ee] 2] A& p<0.05
FEOE vl FASHAT
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t}, vRrFEo] S FEE water, ethanol, acetone, butanol<-
100% L2 FZ33Th &= 53 27, Fg. 1A
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Fig. 1. The content of phenoilc compounds in the effect of various solvents (A) and ethanol concentration (B) on extraction of phenolic

from Trachelospermum asiaticum extracts.

Values with different alphabet in the column were significantly different among group at p<0.05 level by a Duncan’s multiple range test.
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| 28] 7153 ethanolS ©] 4-3t4 10-100%°] &&=
FZ3lo] 24 phenolic compounds®] €& Z71S dolr
*tt. 2 A3} Fig. 1B 2°] 70% ethanol & &0l A
38.10 mg/gS-Z 7} =2 phenolic compounds®] §-& -
UeRAt 1771578 AlFe2e] 72 ki) 9
A QFgAd o] =2 B3 ethanols ©]-&38te] Ad-S 713
sttt wiatEe] & 553 phenolic compounds 8- &
o] 7} EUW 70% ethanol FZE-5 50, 100, 150, 200
ngmLe 5% == At A 8= Abgstith

OpatE FES9 Eitst 2

DPPH< ascorbic acid, tocopherol, polyhydroxy &k
S}9HE, oWl oJsiA] ghels]o] Hajalo] galg o 2y
Ggitsl B4 Axl FoAes ST o A, WA
o] 2+g-& A3 A free radicalol HALS Foisle] e}
= JAAT = A =7 Dok23). vHE FEES 100
g/mL phenolics =5 7| F Table 13} 2] &3} 70%
ethanol 5% +=2] radical 427152 809%F 83.1% = LEhY
o], & FEEHU 70% ethanol FZE4] radical 2275©]
O 52 A2 99T F AATh Kim4)S HE 2
7WAE 70% ethanol = F+%3}o] 100 yg/mL § == DPPHE
=233t A3} 83%9 radical 27 %S VERo] nprlE)
H] 223 3%2 YERNQITH Hong 5(25)8 2417 a4
alo] & &5 125 ygml ¥ Z DPPHE =33
A7}, 9%2] radical 27452 YERNRL AL, 2,000 pg/mL =
AN A 91%9] radical 255 YERHATE o] 2] g Ao
we} npitE FE5EL AF LM% =L radical 2 & T}

7S ¢ F A}
ABTS radical 22752 ABTS<} potassium persulfate &
Aof| W5t & W ABTS+ radcalo] A/d =11, A 5.9]
2kste ol ol8] ABTS+ radical©] #| 7] %] 0] radical 5-7-2
1 HFAo] GAlE = AE o] &gk W o th2e). PHME
&3} 70% ethanol 5% %< phenolic compounds ¥ =%
50, 100, 150, 200 pg/mLO. & %A 3le] ABTS radical 2~7%
< 543 47}, Table 1Bo|A 9} Zo] & FE2E2 HAa
36.28%°141 Al 94.98%<] ABTS 4~74%< YR
70% ethanol®] 7%, 24 37.54%°4 Hl 95.84%<]
ABTS £7]1%5 YeER AT Positive control®! BHTS] 7
%, 1R FEEY 5 FEolAd H 7027%2 2A%
= UYER 13, Ham(27)2] W1 3HbT- R 9 A A obAll &
FZ5°] ABTS radical 2752 5% 27, 10 pgmLe]
FZolA 6% 26%, 50 ugmLe] FE=oA 7%} 35%2]
ABTS radical &275< Yeplo] vt 252 35
akstA o ' ThE A&l H|s ABTS radical 42715°]
g 53 As AT+ UAgh

nlals 3252] phenolic compounds =% 50, 100,
150, 200 pg/mLo. = A7 ste] PR Ato| & S A1,
Table 1CoA ¢} o] & FE5529] 7§ 2.29-2.51 PF, 70%
ethanol =59 7$ 2.15-2.63 PFZ YeRIth 919
A= & FE2ET 70% ethanol F=E0] 2 20| &
Holz] ¢gretin gty Bang(28)Q] AU <oy
80%ethanol 2528 146 PFe| 232 YElthe i
o HlwahH, v2l= 70% ethanol FZEE-2 2.15 PF ©|4+e]
AWNE Kol Ho} =& PF 54 235 g9 + U,

0 1% o% ul

Table 1. Antioxidant activity of DPPH, ABTS, Antioxidant protection factor and TBARs on water and 70% ethanol extract from

Trachelospermum asiaticum.

Antioxidant activity
Antg;)sq;l(;ant Extracts Phenolic compounds concentration (pig/mL)
50 100 150 200
Water 7640:091" 80.88+0.72° 83.87+0.59° 85.36+0.34°
A D(I;E)H Ethanol 80.66:034° 83.050.34" 8529047 87.080.34°
BHT” 56.31+0.78" 70.80+0.68" 73.94+0,13° 7401+0.22°
Water 36.28+0.62" 63.01+0.26" 81.94+0,63° 94.98+0.40°
B A(';)T)S Ehanol 37.544044" 63.7741.00° 8351£0.32° 95.84£2.33"
BHT 22.88£2.07 46.68:2.17" 56.72£2.87 70.273,05°
Water 229+0,04* 243:0.11° 2.49+0,03° 251£007"
¢ Antiovidan g{%“ﬁon Ethanol 2.154005" 2454005" 255002 2.630.02°
BHT 2.86+0.02° 3.04:0,02° 3.10:001° 3.1420,02°
Water 43,88+4.88" 70.44+0.35° 83414077 89.94+1.43°
D TE(’QFS Ehanol 50.14+1.90° 79.98:087" 8791+1,05° 89.34+1.63°
BHT 94.07+0,08° 93.88+0.61° 93424117 93.74097"

"Values with different alphabet in the column were significantly different among group at p<0.05 level by a Duncan’s multiple range test.

PBHT, positive control
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B4l tigk PF7} 1.2 o]/de] HAS o, kst
Stk B o), BHE 258 49
4 g =2 PFE 7IxItta g1d 4 ATt

TBARs#- A/ WA =& Yellw, TBA A<z} vE-
slo] FH2Ao] ¥ malondialdehyde®] A4 32 e
Zolth30). Table 1Do|A9} o] 100 ug/mL phenolic
compounds F=E 7|2 23} 70% ethanol F+ZE2]
TBARs#= 70%<} 80% = WEFH AL, 200 pg/mL phenolic
compounds TEANAME F FEE BT 89%9] =& A%E
YER 2T Kim 5(31)& 55 60% ethanol = F+Z3}
200 pg/mL phenolic compounds =& 7|22 TBARs#:
= 33t 75%2 235 YEI AL, Kim(32)& # 9
IS 95% ethanol® FZ3d}o] 100 pg/mL EEoA]
4337%° 57 23 Yehiitta Haugh A3} vlwshd
npakze] X d ksl AA| g2 o 2 Ao RIEHS
o} olelgt 2R Hof mpitE FE5ES 784 2 284
4| et =2 ikt S Yo, F&2E
2] phenolic compounds®l] F%= 2|EAQl IS el &
Ao STt

E£Z(Gout) 9 =3t A

Xanthine oxidase(Xoase)E purine Al #ofdle= 4
©] 31 xanthine "% hypoxanthine 258 242 wol 1L
HAike}424 9} uric acidE WHEC] Wk A ¥ uric acid=
G HollA 7t a1, 7GR A4 o] 24 £45
o] Agt 55 Fddte TF(gou T A7l e o
2AFASE dodle E4= dEA Urh33). "HIE
37} 70% ethanol FEE-<% 50-200 pg/mLe] phenolic
compounds F =2 7 7}5}Fe] xanthine oxidase A3 &3S
% 3kit). ntE 59| xanthine oxidase A3l 2432
& FZEol Y8 70% ethanol FZEol|A JA G} =&
AL & 4 200, phenolic compounds®] % &]F2] o
2 A3l Eat moAl= A IR Uk A AlF
NA BF X 8AZ A% 3L Y& allopurinol(34)S Fig.
204192} o] 200 ug/mLe] phenolic compounds & %ol A]
527%° AAZAE YERNA=H], vHFE 70% ethanol
52 o] v 591 50.52% 2] A= S UER o]
% ABAREA ZEo] 7T Aor HAdHATh
Kim(35)< @dold= & FZE2 1,000 pg/mL phenolic
compounds®| FE=E 5% A7}, 833% A& = e}
WAL, Yoon (36)2] P&, $ha SR FEE2 1,000
ug/mLe] F=oA] 30.0%, 28.2%<] xanthine oxidase #] 3
F32 YERNRI AL, Cho(37)E 70% ethanol 7= 559
A 51.12%9 Al 35 JYeplivia B asieich 9
o] A7E7} Blwall< wl vHFEC] xanthine oxidase #7]
B vl gk o2 gRlE

A243A A235 (2017)

100 B Water Extract @ Ethanol Extract 0O Allopurinol

80
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b b
40 T a ¢ g
a
a
20 F b
a
. . . .
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c b
100 150 200
Phenolic content (ng/mL)

Xanthine oxidase Inhibition rate
(%)

Fig. 2. Inhibition effects of water and ethanol extracts from
Trachelospermmum asiaticun on xanthine oxidase.

Values with different alphabet in the column were significantly different among group
at p<0.05 level by a Duncan’s multiple range test.

a-Gucosidase Xallzn &3
a-glucosidase= 2V 3 A8l dFFE T34

© A& sto] @shEe] asld Fag o

a-glucosidase®] A3l 7} 215 18T WA o] Tgo] ¥H,
AA U S22 Zo] A=Y S wl a-glucosidase A 3AE
< GREY 235 Adlete] 2olA astE AAAA
212 A9 7S FHTTE8). THtE FEEY a
-glucosidase A3l &3 5% 23}, Fig. 3049 2ol &
FEEA e A8 E37F dEhA] 23824 70% ethanol
FZ 594+ 100 pg/mL phenolic compounds & 5= A
82.6% A& &35 YR 2, phenolic compounds &%=
7} TS v g E&A o w A ARt F7keke] 200
ug/mL phenolic compounds & =04 92.6%2] A3l &35
UehAt Sin(39)S =F=el]WAS 12413 B 32
3l a-glucosidase A3l TS %3 A2, 80%<] A3l

120

m Water Extract BEthanol Extract OEpigallocatechin gallate

100 | £ .

C
bb
80 . 8

60

40

u~-Glucosidase inhibition rate (%)

50 100 150 200
Phenolic content (pg/mL)

Fig. 3. Inhibition effects of ethanol extracts from 7rachelospermum
asiaticum on a-glucosidase.

Values with different alphabet in the column were significantly different among group
at p<0.05 level by a Duncan’s multiple range test.
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BHE YERRA L, Son(40)S FA U ] FEES
300 pg/mL oA S A 77%2] Ao EE U
WAk Kim(41)S2 Ecklonia cava, Eisenia bicyclis,
Sargassum thunbergiis 1,000 ng/mL 5 =2 =% 3 23}
98% A3l &7} el vptE FEE9 a-glucosidase
Al Edh= Aoy Bop 98 A5 B3E 7kt
3 I = AT
9ol ABER nFo] HgS o npitE 3

R, B A H @ 2 VR A% 71 AlELe
24 AL 7FsAE 7IE ¢ AU

o (o]
L =

B2 Ao vlr}E(Trachelospermum asiaticum var.
intermedium Nakaj)<= $7|2 3} ethanol T =B 2 FZ3F
Ay}, g FZo] A ethanol FEE°] 20.8 mg/gl- 2 7}
%} 322 phenolic compounds §-&9d<S B 1, T8 +&
oAl 70% ethanol FZ%°] 38.1 mg/gl 2 7 =Skth
& FEE2 16.8 mg/g2] phenolic compounds $-& &2 K
At vRtES £ ethanolS FE-8l 2 ARS8t g4t
3} gbol e 2 g qE Felste] A% 7154
AFo o] s S sl shith. DPPH radical
2% =% A3} 100 pg/mL phenolic compounds®] 5 =0l
A & FEEL 809%, 70% ethanol FE5-2 83.1%2] T4
< YeRHATE ABTS radical 245 =% 23} 200 pg/mL
phenolic compounds®] =M & FEE-L 95.0%, 70%
ethanol FZ&2 95.8%2] 227154 & UERiSIt PF 5%
Z 7}, 100 pg/mL phenolic compounds®] FEolA & FE&
& 243 PF, 70% ethanol F%&& 4= 2.45 PFE YERAI
t}. TBARs 5% Z ¥}, 200 pg/mL phenolic compounds®]
T &7 70% ethanol FZE°NA] 89.9% ) 89.3%<]
24E JeEIITE 55 A 53 =% 27} 200 pg/mL
phenolic compounds®] F=A & FEEL 33.3%, 70%
ethanol FZE-2 505%°] A3 E3#E UESIT o
-glucosidase A&l &7 &4 23, & FE5E= A3 &%
7} WERYA] 99kt 70% ethanol F+Z %<4 200 pg/mL
phenolic compounds®] F=ol|A 92.6%2] A3 &3S et
Welth oleldt ARER n|Fo] Bke o niltE FE5E
o gaksl ey 17 7lsd A EeR &8 e S

g = Ak

gk ]
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