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Abstract

Seven kinds (acacia, cochineal, catechu, grape peel, persimmon, gallnut and clove) of color powders obtained from
natural resources and their mixtures were evaluated for their biological activities, such as antioxidant (ABTS and
DPPH radicals scavenging), cholesterol absorption, and COX-2 inhibitory activities. Catechu, gallnut and clove
were selected for the further studies due to its the best activities. The cholesterol absorption, COX-2 inhibitory,
a-amylase inhibitory and a-glucosidase inhibitory activities were measured using the mixtures of catechu, gallnut
and clove. The ABTS radical scavenging activity of the seven types of natural color powders were higher than
the DPPH radical scavenging activity. The cholesterol absorption activity was significantly higher in cloves. The
COX-2 inhibitory activity was significantly lower in acacia. The g-amylase inhibitory activity was higher in catechu
and gallnut, indicating that there were no significant difference between two mixtures. The a-glucosidase inhibitory
activity was the highest in catechu, which was higher than that of the catechu-containing mixtures. From all these
results, a synergistic effect could be obtained when utilizing a mixture of powders rather than using only individual
type. Since the activity of each powder was different, further studies will be required for clarifying the interactions

between mixtures.
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Aok 22t o} 71A] theket AAMA LA e} v
T o mEgk AAolH, Agds tEs] 9
T= AFHo R FxlF ook & Aol

ojggh AelA H AFZE AAMAE AL ES A=
sto] o] 59 gHbsl Asta A Al &4 2 N &4
A5 FAg v Jem11,14) AFATE Sall dtst
27 4 gujt Do) AiA R gk AAM A L)
7ES A T) o] 5 &A & o}X 2F(catechu, Uncaria
gambir Roxburgh)< U= o, X o] THH A2
50l 982 3 FE ARt ghom, 2kej A,
b, B 5ol off o] Bl EAdo] glo] A El]
W 27} e AAGAR 242 2o las), e
Jol frsiH, EjulE A el dl54E, 5 S~
HE Aot 2 3¢ 2e Ade 2oz 4R ATH14).
L u A (gallnut, Aphis chinensis)= U F-2kol] &3 g4
WEQ FUHF e 1 e 55 A5 ol eufja} 1Y
o AP st A HeyHem Fo AR
pyrogallol tannin®| ™, 3t 28 2 gH4ksh M, HE S
T eI mw gl g =5 F9E Adri16,17). &
(clove, Syzygium aromaticum)< AT-3ke] 53 1Y
2 Qg AAge] Wstw 1 Abgo] A& Frhskal )
AR dFoR FEEL Frsk3), I(18), Fte]
212+(19), F=Ed|2~20) T o2 AAeS AYa e
w, 23, oFF, WA Tl 2ol AW, WASE v Est
2| Fof| A ZEA ToRE ARREIL UTHE).

o|#% ofe] WA Hold Al vehlile A4

ol it

2 2

¢

[‘1[‘ lO oot

A} Fsie] el el o A AR 3415
of glout, olERNE BT AL 4R P BB Yol
DS ] A% APE oby $EF golmz B
Ao E Y AL RET oSS EIT BYR
o WBY AFE B £F AN B el S
Feletnrt sk

T

AFHMNE

ol7}Alok(Acacia, Robinia pseudoacacia L.), ZA|'2
(Cochineal, Dactylopius coccus costa), ©F41 ¥, 3 = (Grape,
Vitis vinifera 1.)2}3], Z+(Persimmon, Diospyros kaki), 2.9}
22 Aoz B A Jis FF et AMSE
th FE=S Axs7] st Z2be] dx Al 1 kgoll
10 LY E& 713k & catalase(BiotouchRCAT200, AB
Enzymes, Rajamiki, Finland) % alcalase(Alacalase®)
Novozymes, Bagsvaerd, Denmark) & 1% =2 3 7}8laL
45T A 10/13T B2t REAIT] v 80T & 28 d F27]
(Cosmos 660, Kyungseo, Incheon, Korea)S ©]-&-3lo] 24|71

T FEIIRTE 2 F FEES AFst w57
(rotavapor R-220, BUCHI, Flawil, Switzerland) %2 &3+ ¢}
< E571%7](B-290, BUCHI, Flawil, Switzetland)ZS ©| &
sto] EEsle] HE AlRE AMESISITH

ABTS(2,2-azino-bis(3-ethylbenzothiazoline-6-sulphonate))
gzt A7y £3

ABTS &tz 2A AL Re 5212 gl uigt 7
mMe] ABTS €90 potassium persulfateS 2.4 mMo] =%
£ A7 v Pl Al 12~16A17F Bt WhEAIZD 2
SHTE 7Fet 415 nmell A F3=7 1571 HEs
3ol ALSSISITE ABTS G0 Boe] Al RolS £
Aol 10%3F B B 415 nmell ] F3ES

S5t

],

¥

o by F
£ o o

]
oL

il

DPPH(1,1-diphenyl-2-picrylhydrazyl) 2liciZt 2HEM X

DPPH #t|Zd &AL Blois22)2] Widl ulzt
DPPHo|| tgt zlge] gdoa Yepllet 5, gkl
5 mg/100 mLe| F== 833 DPPH €9 T2 &3
slo] FE3] wrkek o2 20l ¥ES-AIZ] 5 525 nmol]

AL F2E 2 S35 ZFHaHE S22
Soh 5(23)2] WS 383k kitA]| 2HAM 202k, As
Pharm., Seoul, Korea) .2 =481t A2 | mLol| =
2B (300 mg/dL) 50 L= 7}3aked 25Tl A 20837 vk-3-

= £ ¢

A7l & 0.1 M hexadecyl-trimethylammonium bromide
(Sigma Co,, St Louis, MO, USA) 50 12 3 7}5ke] 25000xg
oA 1587 YAl AT A5 200 lLE stk
a2 15 mLE 718 S F 37CAA 581 vEgAIR
THE 500 mmell ] FREE 2P, AR T
gk Als H7Hre] F3E B2 S 2EHE S22

(%)= eIt

COX-2(cyclo oxygenase-2) A&llgtd &H

COX-2 A3|&AL COX inhibitor screening assay
kit(Cayman Chemical, Ann Arbor, MI, USA)E ©|-&3}<]
2439t} 1.5 mL FE A5 20 uLEs #7138k 3 30
units/mL 559 COX-2 489 10 (L, heme &%(150
M/mL) 10 pL F ¥-g- 2H=<4(0.1 M Tris-HCl, 5 mM EDTA,
2 mM phenol, pH 80) 950 ILE 7}sto] £33k & 37°Co) 4]
5% S SAIZTE oA 7]l 71491 ol =4 (10
mM)S 10 1L ¥ 3L 37CollA 283F ¥H2A171 & 1 MY
HCI 50 L& ¥ a1 5H8-5 HAAZth AAd% prostaglandin



82 2 FA 583 A A23E Al1S (2016)

H, (PGH,)Z prostaglandin F,((PGF,) % A 23}7] ¢35}
SnCl, -8-2(50 mg/mL) 100 LS H7Fet] wykgh 5 2o
A 583 SRAIF T 1 $ A E PGRGE B o] 918t
o] AAA &AHANHS(EIA, enzyme immunoassay) 5
aH(0.1 M phosphate, 0.1% BSA, 04 M NaCl, 1 mM EDTA,
0.01% sodium azide) <& 2,0008] 343} o] & Tz ~E}
=dd A7 ZEE 96 well platedl] 50 uL¥ £33 &
PGs screening AChE tracer 50 pL$¢} antiserum= 50 pL
I F 1 B 4T U, v G

3l gEAo 2 53] AH 3k T Ellman’s reagentS 200 pl*
Y1 90%-7F ¥AIA] 7] th5 ELISA reader(Epoch, BioTek
Instruments, Inc., Winooski, VT, USA)Z ©]-835}>] 410 nm
o] wpol A E%E% S35t COX-2 Al &4 (%)=
AR E H7bskA] %2 iz vlwste] F+ETHA}

2 Ueph itk

aAmylase A3lgy &3
Pancreatin 7] 2] a-amylase #3242 Choi 5(24)<]
WS WEste] A5 75 Lol 1% starch 75 ILE 7}t

37°CAA 105-7F ¥HSA17) 3 1 unigmLe] camylase £
HE 150 pL 7Fate] ThA] 37°ColA 1083 WAl Tk
kgl 48 mMe| DNS(3,5-dinitrosalicylic acid, 30%
potassium sodium tartrate in 0.5 M NaOH) 221 A]eF 300
LS ¥ 100TCoA 15871 8o whg2 SAAZ & B2
Ob— ST 12 mLE 7t SMAIZTE o T2
=HE «]*316& acarbose S AH-8-5te] FAsHAl A5
E‘r WS- A2 540 nmol| A FBEE S8t 2T v
w3l A &(%)= Attt

a-Glucosidase AN3jgd &3

a-Glucosidase #3232 0.1 M phosphate %8 (pH
6.8)°l £33t 2.5 mM2] pnitrophenyl-a-D-glucopyranoside
50 pL9}t 02 unit/mL2] a-glucosidase 50 L B = A8
50 LE E35ted 37TolA 2087t vEeA1Z) U3 0.1 M
NaOH 100 L& ®Hg-= BFAA1Z] 5 405 nmoﬂxi 75%52
=743+ tH25). a-Glucosidase # OH e gANE A
FH7E] %;1 ==
7zt skl 1 v 2 5H Zﬁﬁ%@% AFEslgiom, o

Table 1. ABTS radical scavenging activity of natural color powder and mixtures

(%)
Sample name Concentation Acacia Cochineal Catechu Grape peel Persimmon Gallnut Clove
(ug/mL)
31.25 62.66+1.00"
Acacia 62.5 93.700.47
125 98.150.11
3125 35.68+0.89 11.3040.64
Cochineal 62.5 64.730.76 23.3620.31
125 95.0140.36 35.94+1.04
3125 83.110.55 69.4410.63 94.57£0.28
Catechu 62.5 96.38+0.03 95.17+0.27 96.71+0.01
125 97.25+0.03 94.11+0.48 97.49+0.02
3125 40.95+0.19 16.90+0.71 70.36+1.17 23.4740.50
Grape peel 62.5 68.691.22 31.360.30 95.00+0.08 45.40+1.84
125 95.35+0.21 54.18+1.59 96.79+0.03 81.3740.26
3125 39.89+0.35 13.7440.31 73.38+1.48 2221145 21.450.65
Persimmon 62.5 73.62+0.96 28.3410.27 95.78+0.09 43.7410.50 42.5740.59
125 97.62+0.08 51.0240.77 97.26+0.02 78.64+1.41 80.18+0.91
3125 84.15+0.50 73.610.44 93.4120.52 74.88+0.30 74.73+0.48 94.550.08
Gallnut 62.5 96.45+0.07 95.8940.15 96.37+0.07 95.110.05 95.88+0.04 96.18+0.03
125 96.76+0.02 99.2240.39 96.72+0.06 96.46+0.08 97.0420.01 96.4310.04
3125 73.1610.38 51.89£1.17 92712021 53.56%1.26 57.2840.89 92.67+0.54 86.85+0.70
Clove 62.5 97.46%0.05 86.81£1.12 97.21+0.03 91.1340.81 95.51+1.74 97.39+0.09 97.9740.13
125 98.05+0.05 98.09+0.28 97.62+0.05 98.10£0.08 98.21+0.03 97.34+0.01 97.3540.06

YEach value represents meantSD (n=3).
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u SN2 acarboseS AHE-3FSI T Z7]8}3, DPPHYE & 2] 2ht) 28 A3t Aola] A
Z 2ol & 7R D}(27)
SAXz] AA frel M 75S 3125 ng/ml, 62.5 ug/mL 2 125

7 AE-e 33 whE A3 Azt tiste] SPSS(14.0, ng/mLe] EE2 xﬂlzﬂ N A 79} 0]59] 111 TFE
SPSS Inc., Chicago, IL, USA)< A&t A3 2] o3l < ©] ABTS % DPPH ]z £AGAS S49¢ A= 212t
o, Z47ke] Algel &l H+EFAZ e AT 7t Table 13} Table 20l VFERH T

Algel g et 42 S S & F p<0.0s A E] ABTS )z 2ASH S SEe) vlesle] F7}
<=4 Duncan’s multiple testol] we} #2431t} = Adollon, 789 MA Alg F opdel QulA),

0

¢}

%3] 3125 pgmLe] FEeA 85% o F o= ofEl Al

Zi & TF H3 gdo] =kt opdel, eulat B FekE 247 1112

et opdok+omal, obdok+g R, QuliAb+Ag gk

HAMA 75 Y MAZF 2829 §, sl gy ABTS o)zt 27848 31.25 pg/ml =04 90% ©]%
FrrtEd e A A 2ksl] glo] Adnke /A1 o7 =9ttt A B85S A2 &F3to @ ABTS &)z
WA, dolad o] A3, JM@}EA el ek 2 AAGH L ZoLsI e, AE o s E4o] Yo ARE
theret W o' AHgate] S e R RQ6) 1L A 78] £l wWie 1 249 S7HEe] AT & o]
712kl whel &4 Friske W w3 okt dlEE S AR £ de g 2 Fo2 dAo] ~7}6}°ﬂv}
ol grakslely] Hriglo g 853 glE ABTSS DPPH Z 3125 pg/mL FEo]A EAdo] 113010.64% & S 7
2]z AAGAS Aokl g B B3l gl 4 29] 7% 7H2145+0.65%) 7 <3slls vl ABTS 2oz
& e 2 SYSIAIT ABTSH 2 ¥ol2s S2AGY L 13.744031% o opd <t E3}stale o

Table 2. DPPH radical scavenging activity of natural color powder and mixtures

(%)
Sample name Concentaton Acacia Cochineal Catechu Grape peel Persimmon Gallnut Clove
(ng/mL)
3125 16.51£0.14"
Acacia 62.5 29.09+0.97
125 39.81£1.46
3125 8.46+0.97 6.140.59
Cochineal 62.5 15.1140.80 8.80+0.37
125 21.60+1.21 9.3440.53
3125 29.05+0.84 22.67+1.11 39.95+0.79
Catechu 62.5 50.49+1.84 44.34%1.36 64.04£1.51
125 68.3240.82 66.49+1.09 78.64+0.90
3125 14.26%1.05 7.8340.33 25.03+0.20 11.80+0.43
Grape peel 62.5 27.3540.76 13.83+0.22 43.39+0.89 19.21+0.43
125 45.24+1.33 23.3940.65 56.58+0.80 30.83+0.31
3125 7.05+0.53 5.45+0.26 26.74+0.51 10.08+0.33 8.41+0.48
Persimmon 62.5 20.420.56 12.9540.33 42.45%2.06 16.86+0.21 18.11£045
125 36.86+1.36 23.5240.07 65.94+0.14 28.88+0.97 31.1340.99
3125 29.31+1.27 23.33%0.16 38.91£1.06 24.97+0.70 25.28+0.63 39.68+0.58
Gallnut 62.5 52.00£1.94 41.84+0.99 62.01+0.83 43.39+0.26 46.061.29 65.52+1.13
125 66.87+0.91 64.97+1.04 78.43+0.69 59.230.86 67.561.98 71.70£0.26
3125 33.93+0.71 29.34%0.73 36.94+1.00 23.66+0.64 23.5141.02 33.59£1.10 34.94+0.89
Clove 62.5 48.45+1.47 42.49+0.71 59.94+0.61 39.93+0.99 42.63+1.33 59.11£1.20 61.60+1.40
125 65.430.67 60.56%0.85 78.20£1.47 61.90+1.88 65.7340.67 78.06£1.22 79.62+0.66

YBach value represents meantSD (n=3).
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£ 69.4440.63% 2 Y53 &o| Tt £ E AR
of we} &4o] JF= c‘%-% :
DPPH 2t 2A 2L, AuF 59l 125 ng/ml 55
oA &= 9.34+0.53~79.62+0.66% =
Z AP RO ko), opidel enljal e A o]
o] 1:1 EFE9] FuZd LA <] AepA 5o H]& Eo}
ABTS 2oz 2AG 22 73|, AR5 %
G- ol FHAAE eI ol2fe AR & o
AT AFSE AANA A REL 8 godETE
ol gzl LA ¥ 342l Aoz FAete). o}
A oke] DPPH o4 &AEA2 125 pgmL X0l A
78.64+0.90% =, o] ARG WA iRt
(77.70£0.26%) 2} &3t S W= 78.43+0.69% = &/ ©]
S7FHA] kol M2 &Ade] 7t gk B5ENI} IS

v 2o e 2A4034:053%) 7 EqFoEH £
go| @e mAd a5 ALeAd sl o T S5
e

=

Boo 5(1) &R/ AN Ao S, Fag 4,
¥y, oY A 58 =& DPPH 27 AT S
AY e, o5 A8 dANLE 459 Hei 20
u2 ¥ SgEe] st oz gl HAE s
3 4eE dAste] 43 alsleS Yehls Ao g
H 3 th28). E AFdA AMABELE0] =2 gz
2AREE T E AR HeA FE JI Aoz
S

opid ko] FhrEo] 9L
g = Ao, s =2hg, &

o2

il

8 e dRe FEs

= 7& 3} 7]%5°] Sl epicatechin®]
UL (29), HEF AR FAtshd B E eugenol©]
A YO} eugenole] o] A @2 T4 &l
FEEE iksEdo] =of eugenol Oﬂ =] 2 of| A
L20] 80|38 HzA B4 diko] =& ‘]__E Z=A5]
UTH30). SHIAFZEE syringic acid, gallic acid methylester,
protocatechuic acid, gallic acid 2 1,2,3,4,6-penta-O-galloyl-
B-D-glucaseZ ejste], gFikaled S #2413 Cha 5(16)
2 o5 B4 tocopherol HTH= $-6131, BHT9H= A}
= g 953 Saksla = ‘/}F/MJ‘C ourle] F9 Ak

ol 2ol Bt vl 9}

ot rlr

—_—

)

l?L

AAM % 750 ko] in viroFoll A E7RA 534S
AZ7] $15to] 1 mgmLe] BEolN 2o ~HE F32
A3} Ox2 AN BAL B Aol FANL Bk 7%
= ghakslabAd, igﬂj\gﬂi F23g 2 CoX-2 A3 A
2% Ane neistel 1 Bao] $aild opilel, o
;(]_’ 7&4)5(]:9. /ﬂ‘go]—o% ] E %F/Ol: 2% 51—?5]_ o]_/ﬂ o]:+ouH
A, opdeh g, eujaAg e, obd ek oAb g B

o AlZxste] Fd2HE
% 5ko] Table 3 YERHATE

A g 7Ee] S 2HE %&%} 13.19+1.50~82.40+
095%2] A A=, Fake] Ego] 7}72} E%A, o R
o}A2K66.714021%), ©}7HA]0H64.44+1.65%), L PNAH54.62+
0.75%)°] o= &/do] EUTh v FX|de| F|2H|
i -8;‘<L§j,/q o 7]_11. 1/1.01-14_ ;zﬂ- /] igﬂ}\];ﬂi -Gsz‘J—
AL ol ek+3 3K76.65£0.36%)3 Ll A+ 8k(75.81+
0.55%) E§Eo] 75% ol’de =& &S Yeridlen,
o2 Al 7] Al5E BT &3 &Ee g4
71.9840.95% = /g0l E kTt SpA|RE opd okt QuljAtE
FEo g 5313 Algte] FAL 57.85+1.70% % Al 714
AN BT 23e |87 Bl 15% A% E4o] o Wk
ok FE2HE 3 2o g Fae] e 23 E
o] gdo] of} E3tEol| Blal O Eol Aol £3E T
A S z=HE SAREA sl AA 71osi EE
2 20 mEpA = 24 *}OW o g UAT. w2t
A Al W50 HU= o5 AAs] £t &8
5 AA W gatsl, e ﬂA Aol A AlUA|
;_Mﬂ vehd = e Ao 2 AZHETE Lee 531D 21}
=5 7Y TFE 2.5 mgmLel tigh ZE|2E Eof it
g S A, Srks FEEY S92 385%=
gron} Hapele] TIEL 3654% 2 SAdo] 950 F7}
R, FAke} 2ol FE FAlH £33 £3E] &4
L 4
é

.
RO LI

2 COX2 A=

E

423%i 1159 O ol & A7 vl &3E9
| S71ettn Baugh vk 9l ol Ao 23
A3 Agkol9th

i&ﬂﬁ‘i FOQEHXLEM' ﬂll

Table 3. Cholesterol adsorption and COX-2 inhibitory activities
for seven kinds of natural color powder and mixtures of catechu,
gallnut, and clove from natural color

(%)
Sample name” Chok;sctgrvoiiya%%))lpﬁon CO;ét—iZV ii;hél%i)t)ow
Acacia 64.4411.65™ 4173339
Cochineal 13.19+1.50* 51.0347.76%
Catechu 66.71£021° 4973268
Grape peel 50430.72° 51.56:6.04%
Persimmon 38.81+1.10° 55.9514.55%"
Gallnut 54624075 5745:2.38
Clove 82.40£095' 56.72:347°
Catechu-+gallnut 57.85£1.70° 58.63£3.11°
Catechu+clove 76.6540.36' 61.19+1.18
Gallnut+clove 75.81£0.55' 59.57£2.52°
Catechu-+gallnut-+clove 71.98£0.95" 62.25£2.74°

"Treated sample concentration was 1 mg/mL.
Each value represents mean+SD (n=3). Means with different superscript in the same
column are significantly different at p<0.05.
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COX2+ UIXA E9} 2
W, 4% ge27] v =z <
3gsted, coxael %%fﬁ Ale dAo| o F4E ¥

B ]

«l %H‘ﬂ%— HM%‘O i’ﬂ A Ao 5 e 2R
UERATHT,32). 2 Aol AFEE HANA B 7521
mg/mL TEE A Xt COX-2 A& 543 27
(Table 3) o}7AJo} Etke] &Ado] 714 Yrol 41.7343.39%
A3, B} AR50 DAL 49.73+2.68~57.45+2.38% =
ol & AlZE 7t FAQl Apol= IdTh. bk, el
e TE 430 Y3 COX-2 A LA S 58.63+3.11~
62.25+2.74%°] 9o, o5 EFELY] 2L T
ARl Folab7t itk kA RE AN A E3HE<] COX-2
A D2 A7 @] FAo| vl EAo] o 3l
oy} ok B3RO in vio AT HIIE B3 3ok
Aol FE TS AFE 7o e AR =S A5 A

A 535 vEhdo] A W] Alz®le] B7F B QYA W)
P A= Fag Aoz F3 Lee 5339 A+
Aol FLda Aol

O

o,

opMet, QX e U o|F =&t=2| aamylase a4
ek3HE0] g-D-(1,4)-glucan A S Hallste T4¢ a
-amylase=(26) AFE= Bl &3l B&, MAE o wrst
& thAtel] F4AQ GaoA R, o5 AiAF o2 &
T3] 3B E Xloﬂ*l%l 25 @‘D”o‘?% AA)54A
U olyA] A S A »‘1’4(34) 23 Bl A
H AR G &3 9 FFE XioHoVM, 2 E8E
Asate 717l oal AT =4 «l%h%-% et AL o

@ B4 olgd Pu A BAES A 9o o
amylase A} 90l 5= AARA P 4715

Wero g2 QA E L glrk
(35,36).

opilek, ull, A} o5 EgHES 31.25 ng/mlL,
62.5 pg/mLoﬂ A a-amylase A3 &S =73+ A I (Table
4), F9 tlZ=  acarbose2] T4 15.625 pg/mLe] &=
M E 43.14+2.18% = TTOP%EL HAAM L Bk gl o]
9 53EY] @42 28] H& FEAAE 25% oISt
REANBZH RS 625 pgmLE 3132 wjEt} o
W& FEQl 3125 pgmLol|A 24de] o Eof Alse] A7t
FEoh FAo] vl TAl oA skt I EFE 479
a-amylase ] oﬁﬁm & @A Eo SYHET 93| T Hof
3125 pgmL FEolA 2370 Ak Rig EHT EFE
o] G4 & 19.22+0.70~20.04+ 2.2%F oY 32 S BT &
ol S v A 17.63+1.76% 1 1L, 62.5 ng/ml F=
ME 16.99+095% % EAdo] ¥ ekt

Kwon 5(37)2 st 9] d4 F55-2 0.001~0.1
mg/mL T4 21~22%2] aamylase A 3]&/3-S 7RIt}

ok

3 Bagh b 93, A QoA B Al AMEE =
dop 632 EFEZL 1 mgmL BEAA 315%, 10
mg/mLe] FEo)4 38.4%°] aamylase A3 &S 7HHITh
£ HuGe)E nlFo] & o & A3 Ao Ae} fAleHAl
aamylase A8 22 A Be] Fo vl sl FrleAE
S Ao w HZHEL

Table 4. a-Amylase inhibitory activity of catechu, gallnut, clove,
and mixtures

(%)
Sl Sample concentration (pig/mL)
ample
P 3125 62.5

Catechu 23.13+0.24Y 231273
Gallnut 25.49+2.45° 21.99+2.118
Clove 22.44+0,59% 19.67+0.08"%?
Catechu+gallnut 2004232 18.490.85*
Catechutclove 19.22+0.70* 1831+1.85*
Gallnut+clove 19.72+1.09*® 167741774
Catechu+gallnut-+clove 17.63+1.76* 169940.95*

, concentration 15,625 3125 62.5 125
Acarbose

activity  43.1442.18 5529+0.70 61.80+1.84 69.83+1.21

"Each value represents mean+SD (n=3). Means with different superscript in the same
column are significantly different at p<0.05.

Means with superscript (*) in the same sample are significantly different at p<0.01.
positive control.

ofMef, 2HlX}, ME Y olF E&=E2 aglucosidase A

A 325 F atsled, S aEE
a—%‘% ‘;‘ COX-2 A o] 4319 E AR 3F(eHA S,
LA}, HahS AEste] 22t aglucosidase A8 E/d 2
ol EFE 4F (oM F+ AL, o e+ 3, Quj A+
g}, oo+ Qi A+ &h 9] a-glucosidase Al %_“é% =%
3191 th(Table 5). A 59] ¥ 57} H &2 glucosidase A
B = F71et9on, 3125 pg/mL FEoAE BE Al
29 AL 65% oo R UA YrRFoR oLt
acarbose(57.82+048%) Ko} &4o] O] =itk @ Alg+
% opxl ke aLglucosidase A dol Mg 48t om,
ofrleko]l Hrtd EIEE 70% ol4}e] e AP
YRS OWUP od A s F 7P 84 01 w2 g gko]
A7V EFES AR AR HloH I o] o gkt

- Gluc051dase Xﬁ A= &72] brush borderel] A3+
ol I EAE JfHH oz AAsl] BrstE FTE
2A 2] *‘?‘ IS A7) A2Y Bl
‘& °1€r% 8] A& /A7) = 451
% J, o] A 5E HEA <

H] i{%l 7& VH JC% AT AAA, d&
AAA, 2T e F5 Ao #olste

o rS‘irErQ\ﬂm
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-glucosidase A el A7} A D FSHA = AFEH I 9
o], a-glucosidase A3 A ] 8111 acarbose’= 47| &
A BRI T, A} 2e Bahgo] fuE]
B2 2(32,36), <A A] a-glucosidase A3 &4 o]
Ao Ee 2SI AFE 835t e, 2 AT
A AT oMt oulR, A Y olEe] EEE BF
FY 59| acarbosedl] H]&l =2 a-glucosidase A3 24
S Yehleg £ 39 2 Sax 83 271
7t 9% Bleg Aledth

2, % H1 oo (]r

Table 5. a-Glucosidase inhibitory activity of catechu, gallnut,
clove, and mixtures

(%)

Sample concentration (nig/mL)

Sample
3125 625 125
Catechu 728421130 8349+088"  91.36:0.22F
Gallnut 67.03+176* 8001096  91.05+0.18%
Clove 66.561091%  6827+0.72*  72.66+1.02%
Catechu+gallnut 7193£159®%  81.72£0.89  91.65:0.56™
Catechutclove 702941238 75942055  87.00:0.77°C
Gallnut+clove 65.95:2.00*  70.98+1.52%  84.54+0.54
Catechu+gallnut+clove 7098:096®  7893:072  89.54:020"
Acarbose” 57824048  5025:044°  60.22:048°

YBach value represents mean+SD (n=3). Means with different superscript (a-c) in
the same row are significantly different at p<0.05. Means with different superscript
(A-F) in the same column are significantly different at p<0.05.

Psitive control.

o ok
hd =

A E3HE] AR 8-S At st A
A 2> 70l thste] ABTS 2tz &4 €47} DPPH itz
AR, FHzHE ALY 2 CoxX2 A2 S &
gelslon, &igo] el A= 3T e, LnfA,
e Adadnh. AFE 3% A 59 EFE 4F (A
+euf AL obd e+ g, A, b of+ e A
Pl telire el z=HE F2H24, COX2 A a4,
a-glucosidase 3! aamylase Ao 2= S HAY
4 A|852 DPPH 2tH# &7 2/d<l Hlall ABTS =ttiz
aAgA el o ¢5aiglon, SYaHE XL HF
o] frold o g %k, COX-2 A &A-& olFhr|o} Bt
o] frelHor wigkomn, ot ARt = Rl 24
o] Ao} ST a-Amylase AL obrd ezt QufAt
oA E3ro), EFESAME A3t o4l Apol7t
AT} aGlucosidase #3272 opdoF o] 7 &3k
1, opid ko] A7k E£3EC] @40l v E3Th o]

A FAGTESE A AR3E A1E (2016)

ATHE FHA £ v AL Al e EHE
zqelo] B8 v AR BHE AL 5 gov, 23
£ wate] Baatgol wet 240 27 HEE Aojaln
= old] el Fow ¥ Be A7 Bad Aow
A7k,

10.

ZALe 2
B =2 AREAAE R A9 5| s 5 dA+A
A (A 5:R0002039) g 2He] Lol x|l 7hA}
ER=;
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