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The biological activity of functional food source with thyme extracts were examined. Total phenol
contents in the 60% ethanol extracts (26.8 + 0.35 mg/g) with thyme leaf was higher than water
extracts (25.7 £ 0.20 mg/g). This HPLC analysis is significant in that physiological activity is related
with phenolic compound content such as rosemarinic acid, quercetin and chlorogenic acid. Electron
donating ability was shown as 90.1% in the water extracts and 77.7% in the 60% ethanol extracts.
Antioxidant protection factor of 60% ethanol extracts was higher than water extracts. Helicobacter
pylori of the water extracts from thyme leaves did not have antimicrobial activity, but the 60% eth-
anol extracts revealed the high antimicrobial activity as 9 mm of clear zone in 50 ug/m/ of phenol
content, 10 mm in 100 ug/m/, 13 mm in 150 pg/m/ and 16 mm in 200 pg/m/, respectively. Angio-
tensin converting enzyme inhibition activity showed no inhibition activity in 60% ethanol extracts
but 39.9% inhibition activity in water extracts. Xanthine oxidase inhibition activity showed high
inhibition activity at 73.5% in water extracts and 100% in 60% ethanol extracts. The result sug-

gests the development of phenol compound in thyme as anti Helicobacter pylori, antioxidant and
anti-gout agents.
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SEF 5 Thyme(¥23) Linnaeusol 93l Fx2 EFH%A
om, o fge] AF3 dgto] AR, EEF(Labiatael <5
sk thddle] He A3E0 g ofgiHE 2o A4 At
S ATh” AN SK Thymus magnus Nakaiye- t2viet B2
dEA oV 71 Bo] o]8H= A2 garden thymeo]THal
= B common thyme(Thymus vulgaris LY} 912 715 W
= lemon thyme(Thymus ciriodorus)®] ATE® Thymeol] -5
o} = thymob2 22} HAMIAES] 3hlol 50~70% - =
o Jom, thymeo] WA, aikely, 454, Al el a3
& 9o &9 & thymol, carvacrol, p-cymene, linalool,
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AleF 5 AYPAXR. Butylated hydroxytoluene(BHT), yeast
extract, beef extract, pyruvic acid, $-carotene, H,O,, linoleic
acid, tween 40, a,o-diphenyl-B-picrythydrazyl(DPPH) 5-2 Sigma
AHUSA)] SE3A1ekS AMEsllon, AR sz HaEof AL
43t HPLCE Waters 2690 separations Module®} 2487 UV
detectorE- AFE-819 L ©] 5732 ZA] acetonitileZ J.T.BakerAl2]
HPLCH<, formic acid, Folin-Ciocalteu’] 2}, trichloroacetic
acid(TCA), Na,CO,, HCl T2 YA 53N ks AR

A8 MA. Thyme herb F3NA AET = A2
2004 590l vt AH sl FFARNE o83k 50°ColA
AzAA s} sl B3 JEEE FE3te] AT

FE2E9] ZA|. Thyme 9] B FE2E2 SF4 200mp
Thyme 7% 1g& ¥ Ho] 100m»} 2 H7EA 7183 &
yzhely, 43E&FEY2 60% ethanol 100 mP] Thyme HAZ

rlo

-

Y 1g2 ¥y B3 ¥32E FEFE BT 24T A" FEI
310,000 pmell A 15% 5% P4E2]8l] Whatman No. 1
A2 AFE & D oo we} rotary vacuum evaporatoroliA
TE3] AIEE ARSI

Phenol 332 AF.Y AlE 1miE 95% ethanol 1 m/% &
25 5miZ 783 1N Folin-ciocalteu reagent 0.5 miZ
o] & AojF, 57 WA ¥, Na,CO;, 1 mE7IE 7,
FE 725 nmelA 1A ZF o[l SR gallic aicdE ©]
238 AFFHOFHE F phenol SFFELSE FHISIGITH

HPLC £4]. Thyme F2E9) F4tsl 9 549 EA49%
I kS dolrr] $18k protocatechuic acid, caffeic acid,
chlorogenic acid, coumaric acid, rosemarinic acid & 5%&
Aelate] oekgo] &arA EEEAoT ARSI ANEE
02 um filter? 2m/E A3t 2F 55 FHsk Bt
gt B4 271L column® Xterra(Waters, RP-18, 250X 4.6
mm)Z 30°CE FAI8I93L, AE7]= Waters 2487 UV detector
Z AMgslel 306 nmoll A &4 AT o] F e acetonitile}
formic acid(pH 3.0)01% 7]&7] 82] 272 5% 5% acetonitile
10% 2% 3027} 50%2 57t A7IL TA] 5EZE 10%= 2
2NFA F 4587 GWE o]BAIATE oW EF &kEE 05
ml/min®] It}

AMeEF R g Ao ARE T Y €
A H pyloriEs REFHFR) ATCC 435045 AHRE-3ISAT
H pylori®] ®Foll= A8 A (special pepton 0.5g, agar
0.75g, NaCl 0.25g, yeast extract 0.25g, beef extract 0.2 g
2 pyruvic acid 0.025 )5 AHESIATE H. pylorie] B%E W
3714 248 FAXAF7] sl 10% CO, incubatorE ©]
£319.01, incubator?] FEE I 95% oo E FABIA
o, agar plate’dolA] HIES 37°CE 48~72A17F Bt A}
Act.

28] P4 4. Disc W' st H. pylori
) ZHZHuR)(50m/& special peptone 0.5g, agar 0.75 g, NaCl
0.25g, yeast extract 0.25g beef extract 02g 2 pyruvic
acid 0.025 g) plateol] H. pyloridt 100 Wig 531 Ee &
Bow wurd v} EiH disc paper(® Smm)E &3
0.45 pm membrane filter2 T3 FE2E 100 we F541713L,
W2T2E Baes PR § 37°CY WETIA 200
24A17F B9t incubationdt TR, disc FH9] A8 A -+
g Rlsty 2 AR ST

AAFA%s 2%4. DPPH radicalol] gt 2AE2 Blois]”

ool of, of

e W¥s st 4 AR 0.5ml 60 WM DPPH

miZ 23 vortexd ¥ 158 B9 WAIS ok 517 nmellA
EFE 243} ARgedTe ] o2 veplisitt
HAEAF (%) = {(HETY T8 -39 FEm)yHET
o] EF%1x100

Antioxidant Protection Factor(PF) 4. PF= Andarwulan
¥} Shettye]'® WP o= 23T 10mge| B-carotene/50 m/
chioroform £ 1 m/S evaporatorf 5719 23l 40°C water
bathol Al chloroform® FFA17) F 20/ linoleic acid, 184 p/
Tween 407+ 50m/ H,0,5 7}5td emulsiong WHE3Z, 5mie]
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Thyme(Thymus valgaris L.)

Fig. 1. Antimicrobial activity of Thyme extracts against
Helicobacter pylori by disc method

A: 50 pg/m! of phenol content

B: 100 pg/m/ of phenol content

C: 0 pg/ml/ of phenol content

D: 150 pg/m! of phenol content

E: 200 pg/m/ of phenol content

emulsion®]] AE-E 100 WE EF3 vortexZ & 4lo01F H
50°ColA 30%7F WS AJA WA O, 470 nmell A F3
=g Z4ste] APFERE thE9] 202 “epligith PF= ks
T FFEMzRTe =

ACE Aj&3}. ACE A& Z24& Cushman 599 W
Hoz g5} =, vTE 03M NaCle 3638 0.1 M
potassium phosphate buffer(pH 8.3)°] 712¢l HHL 2.5 mM&
=91 ¥ 0.15ml, ACE(0.25 unit/m/, Sigmarl) 0.1 m/2} 2z &
FNE &Y 01 mE EFEReH, tixTe FEANE A
R 0.1 miE F7ste] 37°ColA 308-7F WReAl7]A, 1N
HCl 025 m/ H7t2 $+8-8 FAAIZ] H 3mié ethylacetate®
Z7IEHArt. Ethylacetate 50 25€ §9lE SHAR 2l 2m/

9] SFE Arisle] 329 hippuric acidE spectrophotometer

£ AMgSt] &3 280 nmellA S v 2o wel A
ME(%ys 3T AsE(%) = {1 - (372 Hippuric acid
o] A3 ET2] Hippuric acid®] AJ4 2)x 100}

XOase A&}, XOase BAIAS) 0L Stirpest Corte?]
W) F8te] ST 2, W= 0.1M potassium
phosphate buffer(pH 7.5)° xanthine 2 mM< 35¢1 714 3m/
of E4W 0.1 mlt FE8Y 03miE BT hETole 538
F A FFHTE 03 ml FH7RR] 37°ColA] 3087 WA
3L 20% TCA 1miE 718l vk $8A7 thy 94l
sfo] hES A 5 kgl Zof AE uric acidE T3
T 292 nmolA 431 the Aom AL sl As)
E(%)= {1 — (F+&T2] Uric acid®] A FizT2] Uric acid
o] AA=HX 100}
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Table 1. Content of total phenol in water and 60% ethanol
extracts from Thymus vulgaris L.

Contents of Phenol (mg/g)

60% ethanol extracts
25.6+0.20

Water extracts
26.8+0.35"

This experiment repeated 6 times.
"Mean + SD

Table 2. HPLC profile of water extracts and 60% ethanol extracts
of Thymus vulgaris L.

Retention Content (mg/g)
Phenol . .

time(min) Water extracts  Ethanol extracts
Protocatecuic acid 7.195 ND" ND
Caffeic acid 13.893 0.52+0.01" 0.67+0.18
Chlorogenic acid 12.110 2.41+0.02 2.65+0.63
Courmaric acid 18.047 0.51+0.02 1.14£0.21
Rosemarinic acid 21.175 7.24+0.07 1498 +1.39

This experiment repeated 6 times.
*Mean + SD

Table 3. Antioxidant activity of water extracts and 60% ethanol
extracts from Thymus vulgaris L.

o o Solvent
Antioxidant activitly

Control Water extract  Ethanol extract
DPPH - 90.1+037 77.7+0.25
ABTS" - 94.1+0.14 88.7+0.92
Protection factor (PF) - 0.71£0.02 1.19+0.03
TBARS (x107° pM) 29+£0.1 1.04£0.03 0.62+0.01

This experiment repeated 6 times.
*Mean + SD

Bxo] o 23} AR ShbEA vk ot EAbe
& 7EH, ©]5-2 phenolic hydroxyl”| & 7FA 1 $17] wj&el
il o) AdEAES diehe AEg 7T, ksl &
nAE SAEI Fof AR 7IeE It A qlo
Frue] TRE ey SUE) BT Al FHE
o) phenol BHL S48 A3 Table 1941 120] B4R
£ 268+035mggRor, 60% YIS FEEE 25.6+020
mg/gC 2 A5FEE Bk thdh W2 phenol TH-S UERILS
™, #2109 mg/g), FFHA17Imgy), <NA6.7mye)l
phenol 58S ekl 7 B9 Q775 n) Be Hey 3
B2 G Jeisl,

HPLC £4. Shetty' 52 simple phenol’d E4% rosemarinic
acid, protocatecuic acid, caffeic acid, chlorogenic acid, courmaric
acid 5ol ksl 2 atEAde] v B9 o™ Thyme
ZZEoA] o] T simple phenold] EAF-F-E YotHr] <
& HPLCZ A% ¥4 g A3} Table 29} o] g 32
A rosemarinic acid®} quercetin®] 7.24+0.07 mg3+ 6.15+4.09
mgl 2 HEPFoH, 60% UL FEE-S chlorogenic acid ¢}
rosemarinic acid’l 2.65+0.63 mgat 14.98+ 139 mge2 e}
1} rosemarinic acid, caffeic acid dimer S5°] &4iks} A &
o] AggASe el Cuvelier 5772 Haro) w} thyme
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Table 4. Inhibition activity on Helicobacter pylori by water extracts and 60% ethanol extracts from Thymus vulgaris L.

Solvent Diameter of clear zone (mm)
Phenol content (pg/m/)
Control" 507 1007 1509 2009
Water extracts ND? ND ND ND ND
Ethanol extracts ND 9+0.1" 10+0.3 13+0.1 16+0.2
This experiment repeated 6 times.
“Mean + SD
0 pg/ml of phenol content 250 pug/m/ of phenol content
$100 pg/m! of phenol content ?150 pg/ml of phenol content
200 ug/m! of phenol content ®Not detecter
Table 5. Effect of inhibition on angiotensin converting enzyme by water and 60% ethanol extracts from Thymus vulgaris L.
Inhibition on angiotensin converting enzyme
Control Water extracts 60% ethanol extracts
Hippuric acid (ug/m]/)  Inhibition activity (%)  Hippuric acid (ug/m/)  Inhibition activity (%)  Hippuric acid (ug/m/)  Inhibition activity (%)
9.4 0 5.6+0.1 39.9 11.1£0.2 0

This experiment repeated 6 times.

“Mean £ SD

Table 6. Effect of inhibition on xanthin oxidase by water and 60% ethanol extracts from Thymus vulgaris L.

Inhibition on xanthin oxidase

Control

Water extracts

Ethanol extracts

Uric acid (ng/m/) Inhibition activity (%) Uric acid (ug/m/)

Inhibition activity (%)

Uric acid (ug/ml) Inhibition activity (%)

3222+ 1.60" 0 7.20£0.9

73.48 0 100.0

This experiment repeated 6 times.
“Mean + SD

FEE A8 294 71U & & Ao

FZE9 disc WY 8§ Helicobacter pylorid] @
"3, HARK N AL H pylorel] ti8le] 289 clear
zone A71E& EHT A3} Table 40|49} Zo] 45 22E
73 Asfgo] VeRA| edskor 43g FEEY S FE
E9| phenol F&=o Wl 9, 10, 13, 16 mme] Asfigle] #zt
=Tk Tabak 2] Eae] oJstH W oz HE
prlori®] S2QAE AES A3} phenold SFES 3
ppm, 4,500 ppm FEE H7IeIS W FwEge s
T ol

FEE9 YA BH AAFH5H B-carotenes H7HEH
linoleic acid emulsionS AME-31] thyme FEE2] 3ilalE e
245100tk 18]3 ABTS free radicalo] F&%<] 43518 &
Aol oJsf AA=S] radical 7] M) HEMo] EAEE A
< o] &3t WHF A g SAsHE TBARS:E Al
2slof| 23] A7]+= malonaldehyed$t TBAZ} vh&-alo] 44w
= B3] &S vepisd], Alzke] A, Akl 24, A
Ao B4, A o ofF] Fge W=ths Bt 9o
FE=9 FieEs IS A3 Table 337 2] ARFAE
F FEEI] YRE FEE BT 0% o9 & AR
Fo5E RIS ABTS 9A| 5 F5E0] M4.1%E ¢
& FEERT A HERES, antioxidnat protection factor
= 60% UE FEEO] LI9PFR AGAEH gt s}

W
L
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Hol & Aoz IIFHJYOY AFFEFEL 071 PFR WA
LERITE Duvalb} Shetty'i= k7ol E-=loi%l= phenotd &
Ao PF7} 1.1~13 AT BYg A FARE Adke B
9t} TBARSFEE TIZT 2.9 x 107 pMell B8] RE F28o)
ko TBARSZHS WERHo] hydroxyl radicals- bindingdhs &
Ho] Hojid Aoz et

Angiotensin converting enzyme(ACE) A&, Lutzo=z
phenol fefl9] s}3HEa} Thilgdate] Aghe Thildo) o= 4
o HisA ) 7he] AT ofd vhgo g Ayt
EahA o]l AAES PA. olH L pH, ol2AE, T
4 9 phenol =0 &3 A Argo s vAYE A5 A8
oA G40 834 2 S ASAA T BEA
3= dodle Zog By H3 Jub” FEE9 ACEY Ul
3 A aas sl Y ZHE A49E HF Table 5
g} Zro] G5t FEEo] UITY FHEHT 1 A B
YeRAAT.

Xanthine oxidase(XOase)A &3} FF(gounel FHo3te=
XOaseol| theh 289 o4 E4E 3 £ 23} Table 67
o] Gezzro 735y, AT RHELS 100%] AT
£ YehY] XOasedl| thet A3 Ego) dids] 2 AL &
A3 Sl olE AAE 2 9 thyme FEES gout®]
oW s X EAZAC] ol§ 7S WERASITE
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3 5
Thyme(Thymus vulgaris LYS 7309 oS 98 7154 4
F AR o83 flEt 7t FEE] M@ EHE A
31Tt =59 phenol THL E5FEE0] 268+0.35my
gom, 60% YIZLFEEL 256+020mg/el 2 IF &
E9] phenol 3] v A UeRdTh Thyme®] HPLC 2
AR A ZTH7) HL rosemarinic acid, quercetin,
chlorogenic acid®] ko] Te Ao = Hol Aggd T}
Ug AT AsHY. 7t F2E] P8l 3= DPPHY
ABTS7F €5 FEEF 60% ¥EE FEEo] 247 90.1%,
71.7%SF 94.1%, 83.71%% EF FEEC) =4 vERETL
Antioxidant protection factors ¥3-& FEE] PF 1.192 A
£ EZol dig slslgo)] = Ao FRIHIT TBARS
e izl wls) v kg Yehfio] hydroxyl radicals:
binding K= 8o Holuk Ao= Vet H pylorel gk
FE2E9 YA @ F2E AT AsiEol YEA
Rkom dAE FEEC] 79 50, 100, 150, 200 pg/mle] F
T2 A7 82 ozt 9, 10, 13, 16 mme] Asfgo] #2w
At ACE A3adhs 9 525004 39.9%2 Asi8<
Efigioy gAE FEENE AEAdE YeRiA] &l
XOaseo| tigt A EIe G4 FEEC] 73.5%, 4TS FF
£o] 100%= AHsHE YeRHo] XOased U3t =& A& &
s 4 U

Key words: BV (Thymus wdgaris L.), Helicobacter pylori,
/\gag—/\é
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