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ABSTRACT

In order to study on SOD like activity and Electric donor ability of Hedyotis
diffusa Wip, testing antibacterial effect on E. coli Q157 which causes infectious
inflammatory disease; measuring inhibitory effect on tyrosinase which stimulates
melanin formation; and measuring the influence of it to SOD like activity, DPPH and

TBARS which are related to ageing and carcinogenesis.

- 299 -



The results of these experiments, are as follows.

1. In the antibacterial experiment with the extract of Hedyotis diffusa WiLp. on E.
coli 0157, there was no change in proliferation from the beginning of culture to two
hours after, but proliferation inhibiting effect on E. coli 0157 was detected from
three hours after the beginning of culture.

2. Tyrosinase inhibitory effect was measured as 0.39%0.026%. Compared with the
control group, the effect was very slight.

3. The SOD like activity of the extract of Hedyotis diffusa Wiip. was measured
as 21.33£4.264%. Compared with the extracts of several other herbs, it was much
more significant.

4. The DPPH of the extract of Hedyotis diffusa Wiip. was 53.3%£0.91% when
0.02g was used and 83.5%*1.82% when 0.05¢ was used. The result when 0.05g was
used was more significant than 0.02g was used.

5. The TBARS of the extract of Hedyotis diffusa WiLp. was measured as 0.724*
0.004MDAppm. Compared with the extracts of several other herbs, the result was
more significant.

From these results, we found that Hedyotis diﬁuéa Wb, can be used in therapy
of dysentery with bloody stool and fever which is caused by infection with E. coli
0157 and that it can be also used effectively as age resister or anticarcinogen.

Key word : Hedyotis diffusa WiLp. SOD like activity, Electric donor ability, E. coli
0157.
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tyrosinase®] ¥ %& 3400unit/mLE 3}
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Tyrosinase
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A7} 25C, 287 wEAA 475mAAN =3
3l32 DOPA chromed] ®3 S5 A go
2 B39 HScheme. 1). HfEIEEE
H4& sampleZ2A ©] &3 o 0.0lg/ml
9l ¥EF TEY AE AT,

1. Sample : lyophilized material

2. Buffer 1/15 M phosphate
buffer(pH 6.8)

A ! Absorbance at 475 mm
without test sample after incubation
B . Absorbance at 475 nm
without test sample before
incubation
C : Absorbance at 475 nm with
test sample after incubation
D : Absorbance at 475 nm with

3. Mushroom tyrosinase : 3,400 i )
unit/mL test sample before incubation
4. Substrate : 10mM DOPA
Control Test
water 1 mL
sample solution 1 mL
buffer 1 mL 1 mL
DOPA 05 mL 05 mL
tyrosinase 05 mL 0.5 mL
total 3 mL 3 mL
l .
Incubation for 2 min at 25C
I
DOPA chrome change value(at 475 nm)
inhibition(%) = A=BI=(C=D) , 1q

(A~ B)

Scheme 1. " Assay of tyrosinase activity.
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4, AEEELS HiYe) FASA - TIRE-HHYELE)/TA7
#2854 (SOD like activity) 1 FFEIX1002 A EHScheme.
M E Wb SasA sAsds O
A& Marklund59 i ozt A9y
o ABEA FZAAZ A BTEEER Bl
# 05g< 10mlel Tris-HCl buffer(pH8.5))
= AL AEEEY. A2 AftlE
B Fiif 02meo] Tris-HC! buffer(pH8S5) 3
né¢t 7.2mM pyrogallol 0.2mLE 7}&te] 25C
oA 1087 W2, IN HCl lmlZ ¥H82
AAANZ F 420nmlAH FFEE FAHsH

0.2ml of Hedyotis diffusa WuLp. extract

Add 3ml of Tris-HCI buffer(pH8.5)

Add 0.2ml of 7.2mM pyrogallol

Incubation for 10min at 25C

Add 1ml of 1IN HCI

Measure at 420nm

Scheme 2. Assay of SOD like material in Hedyotis diffusa WiLp. extract

- 303 -



5. L EHE Miihe AAT A%
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Mt EE white AxFTAs 3%
& Blois9 97 Fate Ay A
Aeds 2L JERTE MY 2mlol
02mM DPPH 1mlE vortex mix %,
3027 #x% tg S17nmel X FFE=E 3
Fatgot. AAFATLE [1-(ANE8H/TER
- ERR)/FANTY FREIX10S
2 Yetf AvH(Scheme. 3).
6. Hydroxyl radical( - OH) A4
4; TBARSZH

Hydroxyl  radical( - OH) REEZL

N, oL

g

Gutteridge®] W3'®d] 98 Ao @
L E3E ImlE 37Ce water bathollA 1A]
7HEQE b A|ZI ¥ 25u09] dibutylhydroxytoluene
(BHT) 7.2%% #H7tste] Atshubg& AHA A
Atk WHEEIFELE F 4L HUS 2
TCA/TBAE A& F, E9A 1583
gatgtr. ¥4%E 2,000 xgolA 1583 ¢
EPgAAL 459 FFE 53inmellA

A3lPa BEANEZME ARYA FHT
A3t &As At TBARS#ES ml uhg
E%Eo| Wl wg malondialdehyde (MDA)
2 EAEFFH(Scheme. 4).

N B

o mu A

2ml of Hedyotis diffusa Wnip. extract

1ml of 0.2mM DPPH(1,1-diphenyl-2-picrylhydrazyl)

Incubation for 30 min at R.T.

Measurement at 517nm

Scheme 3. Assay of electron donating ability(EDA)
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Measurement at 531nm

Oil or meat 1ml

l Scheme 4. Protocol of
Incubation at 37°C, for lhr TBARS (thiobarbituric acid reactive
) substance) assay

Add 25 ¢ of 7.2% BHT

} 8ml of 0.IM maleic acid buffer(pH 6.5)

Add 2m] of TBA/TCA l

Add 50 ¢ of Tween-20

1
!
vortex
Add 250 ¢ of Fish oil
{ ' !
Boiling for 15 min Stirr for 10-15min
! !
Add 2 or 3 pieces of KOH
Cool
{
! .
Fiiled up 160ml
vortex !
! Adjust pH 6.5 with 1N HCI

centrifuge(3,000 rpm for 10 min at 4C
Scheme 5. Protocol of making Oil

Emulsion
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II. EEREA

1. aieeEE whitye 4439 WE ol ot AolA ety F2]97)

FTEIE T & mHtel E coli 01579 Wd  E37F YESoh(Figl). Fig.lolA wi kA
FaAddozM 4z 0wt 500649 iy F OAE 2AWARE FAHEIE YguR
S Y wjgstdoh B ujk 3R & FRey A3 o]FEEH E coli 015791 o)
AF MM E. coli 01578 H{EREFE 500 b 2294 &3 7 JERGoH(Table 1)(Fig.1).

_4

ro(1 &O _{ol

Table 1. Effect of inhibition of Hedyotis diffusa WiLp. extract to growth of E.
coli 0157 '

Time(hour) 1 15 2 25 3 3.5
Control 0.179 0.218 0.584 0.743 0.907 1.201
HDW 0.178 0.221 0.564 0.662 0.861 0.929
Inhibition rate(%) 0.55 -1.38 3.42 10.90 5.07 22.65

1 r —e— Control

PR

&~ HDW

Absorbance

0.6

0.4 r

02 b g

1 1.5 2 2.5 3 3.5
' Time(hour)

Fig. 1. Effect of inhibition of Hedyotis diffusa Wuip. extract to growth of E. coli 0157
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2. Tyrosinase inhibitor & %34

Tyrosinase A3 &3+ 10mM<2 DOPA
E 7142 st3, 1700 unit® tyrosinaseZ
E Nx+2 4. Bt EE
1%5 =2 39 7]12< DOPAst
U2 A 71 1 vhA]  tyrosinase$t HF-Z A A
tyrosinase inhibitor® Z&733%s HET 9
Hlastgct 2 A3 AfEEE iy
tyrosinase inhibition ratiot 0.39%x0.026%
2 F3] vGg FEo2 YE TG,

3. EEEEE el
FABYZA

HIEEEE Wby daksia
AL AfEEEE MYy AR NArFgS
iR a7l 98t A EHIFTY FHECA
e F3=& WY altiEE My
o] F4bstAl FAEAY S 21.3314.264% = o}
Bt}

FA3A

N L

4. ATEREER Bokhhibipel AT
o554 (DPPH)

DPPH(1,1-diphenyl-2-picrylhydrazyl) &
tocopherol, polyhydroxy W3 dEI
FE ol Rl 95 FLHUA TS Ao
gaEo] qagosEAHol Jtesttt. Btk
EFEE #SukiH® 0.02g€ methanol 2mlol =
o DPPHS w&AIZAE Wy AAFTAFS
53.310.91%, 0.05g& AI&3HS we HA
FolsL  835+182%=  WEltH(Table
2)(Fig.2).

Table 2. Comparison of Electric donor ability between Hedyotis diffusa WiLLp.

Extracts Electric donor ability(EDA) %
Hedyotis diffusa Wiip. 0.02¢g 533 * 091%
Hedyotis diffusa Wirp. 0.05g 835 = 1.82™
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a) : Mean * standard error.

(#xx P<0.001 ; compared to Hedyotis diffusa WiLp. 0.02g group)

90.0 r

80.0

70.0

60.0

50.0

40.0

DPPH(%)

30.0

20.0

10.0

0.0
HDWO0.02

Groups

* %k %

HOWO.05

Fig. 2. Comparison of Electric donor
ability between Hedyotis diffusa WiiLp.

(xxx  P<0.001 ; compared to Hedyotis
diffusa Wuip. 0.02g group)

Bars show mean * standard error.

HDWO0.02 Hedyotis diffusa WiLLp.
0.02g

HDWO0.05 Hedyotis diffusa WiLLp.
0.05g

5. TBARSZ#A

HibieEE el Xwdatste whx
)z A W3 HEsidd. Faksta
& HzIr] e AFYERIFEA ol
emulsiong ©]&34th A AT A

1.147+0.006 MDAppme] 12w, o] H]&
AT 0572%0.136, AEETE 0303%
0137, B ETE 046910111, BfEkEE=ET
T 0724100448 #Z YEHATH(Table
3)(Fig.3).
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Table 3. TBARS values(MDA) of various extracts

Group Number of inspection MDA (malondialdehyde)
Control 3 1.147+0.006”
HO 3 0572+0.136™
CHCT 3 0.303+£0.137"
CUP 3 0.469+0.111"
HDW 3 0.724£0.044™
1.400
1.200

1.000

0.800

0.600

TBARS(MDAppm)

0.400

0.200

* %%

0.000

Control HO

HCT cup HDW
Groups

HO : Herba Orostachyos(F.f4)
HCT : Houttuynia cordata Thunb.(8}E extracts

)

Fig. 3. TBARS valuestMDA) of various

HO : Herba Orostachyos(F#2)

CUP : Cortex Ulmi Pumilae(%& & F) HCT : Houttuynia cordata Thunb.(fjE%)
HDW : Hedyotis diffusa Wiip.(F1TERE CUP : Cortex Ulmi Pumilae(#H £)

HE)

a) : Mean * standard error.

HDW : Hedyotis diffusa Wyrp.(B{EIeEEH)

Bars show mean % standard error.

(%, P<0.01; **x, P<0.001 ; compared a) : Mean £ standard error.

to control group)

(**, P<0.01; **xx [P<0.001 ; compared to

control group)
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>

o on M
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z43ld the gdeolth o] Ao 2
= ZA S =2 finite doubling potential of cells,

somatic mutation theory, programmed
ageing theorySo] It
)% Afeirigolee, Uolst Bojztel

we} free radicalol €3t &Aool F71dn}
Aoz AAI radiationd =FH A, Y
BRG] o8 AAEHE free radical
culdo] -SH7|9} BES3iA ahe A4S
92A sAY 7t d (cross-linking bridge)
o] &z DNA, RNA, &4 2 membrane
&5 oA MEAHcell death)E F&3c)
= Ho| e

&, AFEUgeE ZAxFe uAdEeS

7t 713, AEZRS 4471, DNAY

°olE FWEI, AGHFY J|EE 7
120t} o2k A fetoizde] 2% §E3-9
ABR7t dolst Frhgel wel Aol &¥9
oz w37t APHe AoZ £ Af
gz o3 &AL FHA3 7
Oz ¢t H0:8 WAt A A FAHEH=E A
Asjof sty MEE ol § AFHUZER
H AXE ®3537] f3td 7yt s
BAAAE ZFn Ao s LL e
A2y ZFEXA L #H4H3E A (glutathione
peroxidase, GSH-px), %3438 EF53
E24(SOD), FreztobAl(catalase)®t 7o) A
FolA AAEE 49 Vitamin A, C, E,
72" T3 o] FoA FTHEHE 44
o} AR o] QT olEL AfrEit o] A
ol FdHE RE A Ta3% 34
1 emg AEUE o5 FAsAY F
g dAG £EFOE {FAFE Ao F43)
o},

o] Fitstee FHANREE H|ELF
¢l Zmuo|A a-tocopherol, A -carotene}
ascorbic acid $3, £4 3¢ WA SOD,
catalase, glutathione proxidase(GP)<}
glutathione transferase(GST)E H| &3} 7]
A ¢l glutathione(GSH) o] ¢a#A glom

r

o

>~

x3E29 T a9l
& dT2E, 25V ABE F
ojste] dAHe st 9 o|EAY
A BaEY BAHE AAsged, B3V
HERHHEY FoTe SODEAHEHAE Bus
gom, wWsPo xnig NP Opuntia
ficus-indica : ¥Ad2R)e] doje AANH FH4t
F3d YAEA G A GSHEFE F7HA
7| Z(SAMPS), catalase@A 9 F71E ok7]&
o2 (SAMR1) #Airshae3 dHg #¥ol
Atk Histv
B Ao |mfteEE ity
A FAEAEAL, AT E WMmEYy =
Ao Margskg mAsy] 9t AgHL
T FF=AA Mt FREE AA
Aot AEEEE b FAAEA FAE
A8 21.3314.264%2 et o] ZAaE=
chitosan®] SODrAFEA(51.3%)E e St
o sesamol(19.9%)¢t  HiK (8.49%) Btk
Hud & £X& HEr} o|AL \fte®
H el EskA fAIgA o] My o
2 AEARKEy b8 $Fide RE U
Bl e

R

Mo J

4. AEREEE il AT s

%% (DPPH)
DPPH(AH A& 5)& 22t 2 (free
radical)& scavengedls FHELoz F=2

phemolic acids$} flavonoids 2 7)€} phenol
A EA g Faslage ERZ o] §H
I QU ojAL o] & AYFE A=A
FAdrsolE e’
DPPH(1,1-diphenyl-2-picrylhydrazyl) &
tocopherol, polyhydroxy W&Z%3g&E= o
FE oinlio] o3 FAFHTEA L& Ao
gAHEZ2 AAFHFTEFH ] M3t
FfEEEE #okimitt® 0.02g& methanol
2mlo] =<4 DPPHS} #H8-AIRAE& weo Az
FoJ5L 533+091%, 005ges AtL3l9 S
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o] HAFAFL 835F1.82%E YENNTH
oJRA-E BEfEEERE Ml dd T=gE
# (dose dependence)$l Wgo] QA EHT} o]
E 35V &9 BukiH®E09%) AR
ot o S5t B AfEEEE Bukihby
0.05g2 0.02g& A1&3AE A5l HlS
FoAHse 23E BRGHP<0.001). vy
o2, Bk ET ethanol #HHS 3%
7} Boh Hold AAFAFS JeEd=EE ¢
o2 ATfEEEE ethanol iyl g A=zt

52 g% MY VY RoE 47

5. AfelEEE hhih®e] TBARSS
3

Thiobarbituric  acid(TBA) ¢}
MEAANS  thio barbituric reacting
substance(TBARS)%& %3t AHFRA 3
H Fag Ao g Bud 4+ At 3
A3t A e QAT BExs w84
a7t wrgEte LAEE EFE AU
x99 &8 Frile Aoz 4dEA g
B Afetuge) BEstA s 243
A A A 3B (lipid peroxide)g THEI o]A
o] @A A T olm|xv|e} WH§3}
I 69kg AER FFEFEY FJEFA
g9t =8 EXFA AT g
o2 do AEFHoE BE ARy
e fFEstng, Exgxie Ase
ZelA dojue AFFHYUF P wHEo
2E M ZFodd A" n 49

2 Ao AftEE 9 IR, f
BE, REESE Zo] 4gstd vusied B
vk (At EE Mtye] FAAstang v
W3tz sl AR T EE oil emulsion
& ol&34y. AB}E YFFolA 1147
0.006 MDAppm©°] 1oH, o]o uls) HATF
T 0572%0.136, ABEETE 0.303£0.137, #&
BETE 046910111, BAfEleTET= 0.724
0048 7z Yetgith o] AN I

H3EAA

3

n, REE ROK BREEERET
ZFAEHRE ANeH(P<O0D, =

FE MW ARdsd 8L e oFf
Al W & fFoAel & Aoz yE

% oH(P <0.001).

V. & &

F{Ee S B (Hedyotis diffusa Wip)® 2+
44 9228e dodle E coli 0157,
mellaninB 43 & &A%t tyrosinase B #it
o} &Y Ao AT SODRFANEA,
DPPH, TBARS®| W3 & ##sled ZH ¢
£ e AES IUh

1. BTEiEEE Mt E coli 0157 dig
FEAgAME FANIFE HE 2477
Ae F2A¥U JEA ggkey 3x7
o|ZEE] E coli 01579 Ud 4 A9A4
#}7F Vet

2. Tyrosinase A A3} = hZ 79 H 23}
&, 0.39x0.026%=2 3 P TF
E yegd.

3. BT E Ml Fa3A FAEES
21.3314.264% % UEIWTE ol ©E %
2o fEpiEAmt v 5T ZIHo
t}.

4. BfeieEE e DPPHE, ZukiH4Y 0.02g
ol A 53.3+091%, 0.05g°l*] 835%1.82%
2 Jehd, #ukimtdy 0.05g2 0.02gS A
£39& AL v FgMe AR
2 2yt

5. ATEMETRE 7} AAs Ao X e 3%
<, TBARSA 7} 0.724£0.044MDAppmZE
e, & 2929 A s HlE 794
Qe 2HE HJoh

A8 A#AR Bol HfEEREE E coli
0157 ks &S RHT MmFd AH&=
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