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Abstract

For the purpose of developing natural antioxidant, the antioxidative and antimicrobial activities of phenolics
isolated from spices were determined. The total phenolics contents of spices were more than 20 mg/g in water
and 60% ethanol extracts of all spice, oregano and sage. Electron donating ability assay showed high inhibition
rate in water extracts of all spice, nutmeg, white pepper, oregano and sage and 60% ethanol extracts of oregano
and nutmeg. Antioxidant protection factor (PF) was higher than 1.2 in 60% ethanol extracts of sage, all spice
and oregano and water extracts of sage. The 2,2’'-azinobis-3-ethylbenzothiazoline-6-sulfonic acid radical
decolorization (ABTS) was inhibited by more than 90% by water and 60% ethanol extracts of all spice and
oregano. TBARS (thiobarbituric acid reactive substances) were 0.7 UM in the control and 0.2 UM in water
and 60% ethanol extracts the each spices. The water extracts of each spices did not have antimicrobial activity
against H. pylori; however, the 60% ethanol extracts from oregano revealed the high antimicrobial activity
as clear zone of 10 mm and inhibition rate of 77.2% with 200 ng/mL of phenolics content. The result suggests
that spices extract may be useful as potential sources of anti-Helicobacter pylori, antioxidant.
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%54l oregano, sage, all spice, white pepper, nutmeg(17)
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g5 27t 94 9 60% ethanolS 7138}
5°CollA 24A17F FqF FuE 2% 3 10,000 rpmel A
A 2 Whatman No. 1

Aok
Buthylhydroxytoluene(BHT), yeast extract, beef extract,
pyruvic acid, B-carotene, HxO», linoleic acid, tween 40, o, a -
diphenvl-B-picrylhydrazyl(DPPH), gallic acid 5-& Sig-
marHUSA)2] EFA1eke AE-3}¢d 2| phosphoric acid,
Folin-CiocalteuAl ¥, trichloroacetic acid, Na:COs, HCl %

& AA SFAFe AHgaadeh

Total phenolics &2 &8

% # &3-S Folin-Denis HH(18)2.8 &
—’?‘—%‘% 1 mLel 95% ethanol 1 mL¢} Z7F4 5 mLE 7}3)

ol 1 5

A N Folin—Ciocalteu reagent 282 05 mL 7}8}3
5#7F AA A2 F 1 mLY 5% NaxCOs3 ‘g‘%'—% 7Fsked et
o] TgHE 14 7]' o AAE o FFF =AUV Vis

Spectrophotometer, Jasco, Japan)3 A}-&3Fo] 725 nmol| A
B E &Ae 9} & #=8EE gallic acid(Sigma Co.)
S o] &3] AAT TFEJFH R NE A
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HAFZOIS (DPPH) &3

DPPH radicalel] o3&k &7 &4 2 Bloise] ¥ (19)d] &
dto] ZA8gdrt. 55 I mLel 60 pM DPPH3 mLE ¥ 7
vortex®@ ¥ 158 EoF ¥ v}& 517 nmoll A EFEE

24 slelnh. 4R35 e
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Control O.D.—Sample 0.D.
Sample O.D.

AR5 (%)= x 100

ABTS radical cation decolorization &3

ABTS®9] =28 Pellegrini 5-2} w1 (20) ] &) 3}od &3]
&ksich 7mM ABTS 5 mL2} 140 mM K2S:0s 83 L5 412
44 1 mLe} ethanol 88 mL& E§3% ABTSEH 1 mL¢}
Alg8 50 uLE E§ske] 30&7t zlEe F 2587
incubation 3} 734 nmellA FZ % E =& slgct ABTS
radical cation decolorization &= th-g Al e) 2]3}od ek

wedch.

Sample O.D.

S radical SS9 = (1—
ABTS radical A s}$(%)=(1 Contror OD.

) X100
Beta-carotene2 0|88} bleaching gt
Beta-carotene-2 Andarwulan 52} W Q1 o2 =5}

s1t}. 10 mg B-carotene/50 mL2} chloroform 8<% 1 mlLol

20 UL linoleic acid, 184 uL. Tween 403} 50 mL H?OQE‘ 7}k
o} emulsion® W37, o] ¥ 5 mLell 2+ &5 100 uL.=
F&sle] Alekek 7 50°CoAA 3082 g £ Az,
470 nmell A FHEF FAsto] ohg7 2L A o2 Aabst
o PF #< &4 ']'9&4
_ _Sample O.D.
Controt O.D.

Thiobarbituric -acid reactive substances(TBARS)
=3

TBARS <+ Buege®} Aust®] v (22)o)] whe} 23] 8hgi o},
1% linoleic acid®} 1% Tween 402.2 emulsion-g 2HEo]
emulsion 0.8 mL¢} 2t &5 02 mLE ZE3 % 50°C
water batholl 4] 1047k ¥F-g-A121 F- w-§-9} 1 mLe]] TBA/
TCA A% 2 mLE 78t 1587 boilingdr o8 1087}
WA 7] F 1587 1000 rpm &2 QA Ee]she] A5HS
532 nmellA FF =5 &A39g .o, TBARSZE-S 1 mL ®
SEFEof EHSH*‘] X E 1,1,3,3-tetracthoxy propane(TEP)
2] X100 pgo.2 E A3t}

Helicobacter pylori B2

A& e 2143 TF= 2, Alo] A A Al H
pyloriZ A FFEFF9 ATCC 435045 A48} H. pylori
2] v okoll = 2 Al #] (special peptone 0.5 g, agar 0.75 g,
NaCl 0.25 g, yeast extract 0.25 g, beef extract 0.2 g ¥



pyruvic acid 0.025 g)& AH&-38te w1 &7 248 74
AZF7] 184 10% CO: incubator® ©]-4%}4] 12, incubator
8 Hr =34 95% o) Ao B G2 5l9] 0.1 agar plate’doll
A aleke 37°CE 48~72A17F Hok AAskgdT)

FEE2| Helicobacter pylori disc &4 AN

Disc'd 1 H. pylori A8 #| platedll H. pylori & 100 uL
E BFsle] gy feldez wudl o "8 disc
paper( ¢ 8 mm)E 2|3 0.45 Um membrane filter 2 A
gt 2} F&E 25 uLA vl & o] 48 FhA 7] o
total 100 ULE E¢A7|2, 272 ddeE 34417
% 37°Ce vl 3714 A A 24417k %<F incubationdt ©f
& disc 799 clear zone A4 $HE galstgdc)

A A uloF : H pylori 2 A Aul 2] (special peptone 0.5
g, NaCl 0.25 g, yeast extract 0.25 g, beef extract 0.2 g
2 pyruvic acid 0.025 g) 5 mLell H. pylori 100 iL& #53}
3 7 %55 045 um membrane filter2 A|&}o] Ot)
mLA 5] b_ Yol = H g AFE8le 37°Ce) m
714 Z7A A 48~72A4 7} E<} incubationdt ¥ spectro-
o] g-3to] 570 nmellA FFEE S skl L
o] &3l #4F countingdhsiel

photometerE-

o, EFEZAHL

EAY Aate 2 Fobe) 6719 S 2o FFH|e) %
2 mA st e, tEE x93 FAA R p<0.05
p<0.015F ol A bl 2ol o3 4204 o 32 gets)
(23).
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Table 1. Content of total phenolics in water and 60% ethanol
extracts from spices (mg/g)

Contents of phenolics

Spices 609
P eggggs ethanol
extracts

23.3+05" 245+0.3
148+02™ 182+0.3™

All spice (Pimenta officinalis L.)
Nutmeg (Myristica fragrans Houtt. L.)

White pepper (Piper nigrum L.) 13.8+£0.3" 16.7:05"
Oregano (Oreganum vulgare L.) 37.9+04" 32.1%£08"
Sage (Salvia officinalis L.) 32.4+02° 314*04"
"Values are mean£SD (n=6).

“p<0.05, "p<0.01.

315104 mg/g2 2 #2134l A5 bl 2n (p<0.05),

nutmeg, white pepper 12| i oregano’} Z+7 14.310.2,
186+0.3 mg/g, 13.05+0.3,16.2£05 L8] 12 37.1£04, 32.7
+02mg/gl 2 %o F24-& e A ch(p<0.01). A&

Aol &5-d 5 EAo) dAitst g7 S-S viE
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ol2| gt EAEo] free radicals A 7]71»} 2} A 7] =
o] 3w L FAlsiEAd g 4 FAAAE B 23 o2
gio] el dfg aAEAE NS F 9\,\°“% 1A el A
free radicalel 213t =35 A= A ER L o] 4% 5
iy s TH29). web PR FEEY AT TS
2213} 27} Table 29} 7o) 4 FZE-ol4] all spice?}
nutmege] 80.4%5.1, 83.5=1.9%, 60% o8& FZ &4
67.0£1.0,90.0£3.0%%] A sl &2 F24 Aol & B tHp<
0.05). =38} white pepper, oregano LE] 3. saget 42}
60% ol ¥t-& FZ&E o4 Z+7 90.0£0.3,70.3+3.2, 82.6 0.1,
80.3%10.2, 805+ 1.1, 65.0+0.8%2] AA}g-o35< Lhehof
1= o)A Aol E el drHp<0.01). o)+ A E714
3] FEA B T HE HwA FFES Feke] F2 Ao
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Table 2. Antioxidant activities of water and 60% ethanol extracts from spices

Antioxidant Extracts All spice Nutmeg White pepper Oregano Sage

DPPH (%) water 80.4%5.1" 835=19" 90.0£0.3" 826+0.1" 805+1.17
° 60% ethanol 67.0%=1.0° 90.0=3.0 70.3+3.2" 80.3x0.27 65.0+£0.8™
ABTS (%) water 99.4£0.1" 426=15" £9.4%0.1" 96.9i3.5‘\\: 535+36"
60% ethanol 97.2+0.1 98.20.1 69.1+5.1 97.4€0.1° 975+0.1

water 1.1+0.1" 1.0=02% 1.1+0.1%® 1.1+0.1% 15+0.1"

PF ok NS NS NS *

60% ethanol 1.7£0.1 1.1+0.1¥ 1.1+0.1% 1.2+0.2" 1.0£0.2

*p<0.05, "p<0.01. NS: not significant.
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ABTS radical cation decolorization &3

A8 2E52] A4l A lipophilic 4 ¢ 34t
243}7] ¢)8] ABTS radical cation decolorization$
g+ A 3}, Table 29+ 0] oreganot 4 ¢} 60% ol gb-& %
Eoll4] 969435, 97.4+0.1%% Vet f-214 el A& v}
W=} edetkew all spice, nutmeg, sage’} 27t 99.4£0.1,
97.220.1,426*15, 982£0.1, 535%£3.6, 975+ 30.1% = &
2l A el 27t =2 7l o2 vl th(p<0.01). D42} 60% o
S 22 25 90% olAte) Al &g vhebd oreganot
all spices o] &3 X154 % lipophilic 22 <] g4Fs}A] 2 4]
o] spdol rlgaitia webE o)

N e JE‘.
ol mlo

Antioxidant protection factor(PF) &%

PF2] 245 2l3le] B-carotene-T 73} linoleic acid
emulsion$ AFg3te] AR FEEo] dAabsly S A3
Z 3}, Table 20 4 9} o] A= FZEoll 4] all spice”} 1.1+
0.1 PF, 60% &g FZFEA= 1.720.1 PFE %29
Aql 22 vehl gl 7(p<0.01), nutmeg# white pepper,
oreganot 213 ¢l A& bl A] 9kgtt}. Sages=15%0.1
2 2 PFE vehiio] (&4 B tigk s4atslde] =
th= 28 o 5= 912t} Duval®} Shetty(30)& -5l &4
5 )¢l phenoldd £ 9] PF7}F1.1~1.34 =g vhx Bs}
oo B AFe] PR f-418t antioxidant protection

factor3 Yhehiglcl

TBARS =3

A2 FE 82 TBARSE 543 A Fig. 10 viepst
uhe}l zho] W 0.7(x100) uMol) vjs] <= 4%%01“4
all spi'ce nutmeg, white pepper, oregano%} sageZ} 0.1(
100) M2, 60% N &g F&F 4= all spice?} oregano
7} 0.2(x100) uM, nutmeg, white pepper$} sage7} 0.1(X
100) pM 9] & TBARSH S vhetuio] 240 gakst
249 FoA b= vepA] kot FEEo| Auke] 4t
35 AHelsls AL £ A2 Ik

r&‘i
r}i
bo[.
o,

08 7 Water extracts
07 | 1 60% ethanol extracts

TBARS (100X M)

control  allspice  nutmeg w hite
pepper

oregano  sage

List of spice

Fig. 1. Effect of ethanol extract from spices on TBARS.
NS: not significant.

FEFY H pylori =T
Disctell 2)slod zhzte] A8 5859 H pyloridl
&t AL AT 2 Table 3
‘1

Z

‘ﬂr%}ﬂ 7] 9kgkor, 60% olgt-g F&E& FollA] oregano F

% o] phenolics A7} ¥ 5o we} 10, 12, 14, 16 mme] 37

34 & el 3L, nutmeg, white pepper L8 31 sage 5=

%%—3— 100 ng/mL2] phenol &&F-& 713814 & o 7+t 10
0 mme] o4& AFE + 9l

H. pylori &2 A u) =]l 37°C| v] 374 274 72
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4} incubation&t ¥ spectrophotometric method & &
gt A s} Table 4042} o) Zzbe] gAlg o4
ol 4] disc paperti 9] Ax}e} 7o) -F AL e}
gk.o v oregano 60% ol 8- 325 ol 4 200 ng/mlL2]
phenolics& A7Fl-& o As)&o] 722% 2 o} & FAE
5l 1&%*4114 =7 vhebytet ol Wﬂﬂri pa Fags
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Table 3. Inhibition activity on Helicobacter pylori in medium by water and 60% ethanol extracts from spices

Diameter of clear zone (mm)

Spices extracts

Phenolics content (Rg/mL)

0 50 100 150 200

All spice Water ND" ND ND ND ND
60% ethanol ND ND ND 9 10

Nutm Water ND ND ND ND ND
utmeg 60% ethanol ND ND 10 10 10
Whit Water ND ND ND ND ND
1e pepper 60% ethanol ND ND 9 10 11
o Water ND ND ND ND ND
regano 60% ethanol ND 10 12 14 16
S Water ND ND ND ND ND
age 60% ethanol ND ND 10 11 12

"Not detected.
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‘Table 4. Inhibition activity on Helicobacter pylori in broth by water and 60% ethanol extracts from spices

Inhibition activity (%)

Spices extracts

Phenolics content (dg/mL)

0 50 100 150 200

All spice Water NDV ND ND ND ND
60% ethanol ND ND 38 109 172

Nut Water ND ND ND ND ND
utmeg 60% ethanol ND ND 14.3 16.3 185
Wit Water ND ND ND ND ND
fe pepper 60% ethanol ND ND 15.3 27.0 3438
Oregano Water ND ND ND ND ND
€ 60% ethanol ND 155 216 438 72.2

S Water ND ND ND ND ND
age 60% ethanol ND ND 10.3 21.4 34.8

PNot detected.

w2} 8% 5 o v} phenolics®] 572 2folel o3t AL
Fehx v of 2] A E F gt Al o] 7]'%L =7 Vet oreg-
anog ©| &3t H. pylorie] W3t A 24 &-§-o) 7153}
oo oo
e ¢

dANbH e g g AMgH = RS AREA s
sl ZleAd A 2o F40le A& 2 A sl 3
%% 9] phenolics 332 g F£ 544} all spice, oregano
¢} sage7} 7Hz} 233105, 379104, 32.420.2 mg/gol A 2
o, 60% o8- FZE-2 all spice, oregano, sage’} 7t
245%0.3, 32108, 31.4+04 mg/gl.2 44 FZERT}
phenolics &aFe] thAi %A vhelydoh 4884 5 ABTS
radical decolorization®} antioxidant protection factor(PF)
Z A9 B A3 ABTSE all spice®} oregano”}t @ 5%
I} 60% ol ¥b-g S F oA 95% oAty =& e A
el 9l o PFE sage, all spice®} oregano®] 60% ol &
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oxidant protection factor veh gl el DPPH 2 A1 B
o A5 F2E7 oreganoﬁl— nutmeg?] 60% o8& FE5
AA F& AT S vehigl e, #4404 £ A

312 d o g £23%F 98-8 d+ hydroxyl radicalel] o
g = 3 3Fe 2T 07X 100 uMel| v]s] 2zt
Fgage A4 25537 60% o ehE FEE L 0.2%100
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bindingd}= F3 o] ¥&& & F 3lgth H pyloridl H&
FEE FHgHdE A FEEAAE ehtR dske
w 60% o5& FFE 4= 200 ng/mle] FEelA 10

mm ¢]4e] Asl@Ado] AR} ofe] A8 F oregano
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