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Abstract

This study was conducted to investigate the effect of beverage (beverage HC and beverage PG) using herbs
on antimicrobial activity, proliferation of hepatic cancer cell (Hep3B) lines and sarcoma 180 (S-180) and an-—
tiallergy, respectively. Beverage PG showed higher antimicrobial activity than beverage HC against Staphy-
lococcus aureus and Pseudomonas aeruginosa. Beverage HC and PG showed the tumor suppressive effect
in mice injected with S-180 cells. The growth-inhibitoy ratio against tumor cells were 66% for 10% beverage
HC, 61% for 10% beverage PG. In an anti—cancer test using Hep3B cells, beverage PG showed higher anti-
proliferating effect than beverage HC. Beverage PG showed growth-inhibitory effect of 69.2% at 100%
beverage PG. Beverage PG inhibited histamine release from rat peritoneal mast cells (RPMC) activated by
compound 48/80. In conclusion, these results suggest that beverage using herbs have an antimicrobial activity,
antiproliferating effect against Hep3B cell and $-180 tumor and will be beneficial in treatment of allergic

reaction.
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A3 el WA} vl A &<l Staphylococcus aureus(KCTC 1621)
8} Pseudomonas aeruginosa{(KCTC 1637)= g+=-A = 3-8}
AT FARLZH oA Fof ol Al&sigir)

Aol gt Ay 2 v 4 Y 73
& g Fol Al 2 FF9] A wix] o] HEste] 37°C
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N Al =] o} A F-3)o] 18412 wlF F 2F W B-& o] &3] A
Muller Hinton & sl x| ol L 3lA £ 2 A} 2 A1 &
o] =x ¥ iz 9ol 0.8 mm filterpaper discE &8 &
% millipore filter(0.45 hm) 2 o 73+ 7}74] A 85 7t 55
(259, 50%, 100%) 2 37°Cel| 4 244173r F-qF vl 3 disc
F9]ell Vet clear zone(mm) 22 8-#4-S v] s} ).
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A Ha 7 g7 AA vl A Fshe] 37°CollA] 24 3¢
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Table 1. Composition of bevarage HC and beverage PG

A-8-4 =5 spectrophotometer(DU 530, Beckman, USA)&
AF8-8ted 667 nmellA FHEZ AT, AR Yo
N A w2 & blankE A4-5tdTh.

S-180 m&it A&

S-180 m¥ ot A AP 0(17)-4 i
A A8k S-180 Al E= G5 A EF-LH o] 1—f°;ﬂh}_
w S-180 Al £ & 8~ 2% H ICR vh$-229] E7Fell A Ald)
wiekstadct. & Baqtel] AejA] B3} Awig) vhgno) B
7d &0 U3 G 1 mL FAPIE ") o] Bl 1 mL
£ HHE F, 2 994 01 mLA ICR vh$-22] 27} Lo
AEsta wiokslaA 139 vbe} A v oksldch ICR vH-¢
22] B}l invivo Al 9 S-180 A 2.2 Hw% FA}7)
2 A stz MEME viA)(1 g/L Glucose, 2.0 mM L-Glu-
tamine, Earle’s Balanced Salts, Gibco, USA)2 3] 3}
$-180 A F 2] F=7t 4x107 cells/mL7} H A sHaic). o)<}
Zo] 348k S-180 Al EN-& 50 uL(2X 10° cells)® %7 ICR
ohe-2 (657, 2812 g, 2k 77 Tuhe]) 8} 2 A &Rl )
3} 0] 218 2270l AP A 2 = %% &8 HCPGE A&
Fodstsil %—%hﬂi o] 4] 2990 R == AARA A A=
Tt AEsa 2 FAE AL F 2 AR AR 9

+--8-(tumor growth inhibition ratio, LR.: %)% A4kt ).
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B A o 4] AHE-EF A Z5 ZHHA £79) Hep3B(KCLB
58064) cell & §H= A|EF-gol| 4] Eof kol al-&3}9ich
A ZF wioFel AL8-3 wix]+= DMEMchigh glucose,
13.5 g/pkg, Gibco, USA) 1 L% sodium bicarbonate(Sigma,
USA) 3.7 g5 #7131 pH 7.2~7.4% %
0.2 um<q! filter& ©]-43te] AlFAZ] F 10X antibicotic-
antimycotic(Gibco, USA)-& 1%, FBS(fetal bovine serum,
Promega, USA)E 10% H X & Hr}sle] A&319c),
QA f-2H 7k E£F9] Hep3B 5% 10° cellsE cell cul-
ture plate(NUNC, 35 mm)ol] ¥F3}1 37°C, 5% CO, incu-
bator(3154 S/N 32504-1811, Forma Scientific Inc., USA)¢]|
A 24417k Wl oFqt F ¥ 20%, 10% T2 <2 28 HC
o} k% £ 8 PGE H7ste] 2447k 59k v3A] wof A A c).

% % pore size”}

Raw material of beverage HC Mixture ratio

Raw material of beverage PG Mixture ratio

(Chemical name) (%) (Chemical name) (%)
Houttuynia cordata Thunb 30 Punica gfanatum L. 30
. . . Houttuynia cordata Thunb 10
Saururus Chinensis Baill 20 .
. Hydrangea serrata Seringe 10
Hydrangea serrata Seringe : 20 e . . .
. .. Artemisia princepa var, orientalis 10
Coix lachrymajobi var, mayuen 5 . -
. Zizyphus jujuba 7
Hordeum vulgare var, hexastichon 5 . U
) Glycyrrhiza uralensis Fisch 7
Zea mays L. 5 . g
Coix lachrymajobi var, mayuen 6
Sugar 10
Oligosaccharide 5 Sugar 15
€ Oligosaccharide 5
Total volume 100 Total volume 100
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Histamine Xzt
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Woel ek 1E7} nhalz] & 3 Bl AlE
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FAT AEe A =8 A2 AL A 73 T washing
3}od tyrode buffero] @ Estod A 242 =4 5191}, 1x1o6

cells/mL2] A Z5- 37°Cell A 10&7} incubationd} 2 Al &
718 & 37°Coll A 30E7t incubationd}gi vk, Compound
48/80% 1x 10° cells/mL 2] A e H7}s}ed 37°C, 205
incubationd}tir 4°Cell A 1087 W12 2 A7 % ¢ J”'E"
2sto] A A3

A E ] histamine®] % 232 Shore 5(18)2] H} ol
upeb A @3kt Ao ErteA EelEl vRkA ZE 100
°C, 107t B AFNE A% b, AFddd 05 N
HCIO+E g3 &85 3 12,000 rpmeil A 20%7\1' A #e s}

gk AA 25 AFZ e § N NaOH, butanol-chloroform
(3:2), NaCl& @3 t}A] 3,000 rpmoll 4] 1087F LA &) s
Ak B E2 3 A3 Nl n-heptane 3 mL=} 0.1 N HCl
12 mL& 93 £ 3 100°CellA] 1087F &4l % 3,000
rpmell 4] 58-7F %_ 1223l o}l S Has2 o
73kt 0.1 N HCl 1 mL3 1 N NaOH 0.3 mL, 0.2%

OPT 0.2 mL-& ‘%—J_ »g FAroll A 4587 wk-8-A1 7] % uk-g-A
A g o] uh-g-& EZHAZ F ¥ BFEZA] 7] (spectro-
fluorophotometer, Shimadzu, Japan)® excitation 350 nm,
emission 440 nmellA] A8t}

=

A¥ A= mean+SER vebl A2, 74 25739 534
Zof] 3 A2 R4 & SPSSE ©]-8-319] p<O.055F N 4]
94L& BAd )

S

[
-

R

grEnt
AR S Fol AR g 2 AL S35 S aureus

9} P. geruginosadl & =2 AHE 74 £ A (Table

FEo] #AG0) k= &8 HCH ule) & S5 PG
A gFaFrt o A4 Jebhdew S qureusitl P ager-
uginosa®ll W dFHo| v FF3HA vehgc)

48X)7F Eot ekx &89 2 Zalsld S qureusdt
P. geruginosa°l Wgk 54 # 3] A =& A2} Fig. 1~4
o et} S aureusol &3 F4 A3l A L (Fig. 1)+=
oz &8 HCT9 A% 5%l 38 47 & 54 A
E vehlid ey Ajzte] A5 5% AHrpatol A Kt
10% ol 2] bl & T4 AdFe]l v ARS &

a3 9 gyes) JdAan gz 955

Table 2. The screening of antimicrobial activity of beverage
HC and beverage PG against S. aureus and P. aeruginosa

Inhibition zone (mm)

Samples Strains S. aureus  P. aeruginosa
100% beverage HC 16 22
50% beverage HC 14 15
25% beverage HC 9 14
100% beverage PG 18 23
50% beverage PG 16 18
25% beverage PG 12 14
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Fig. 1. Changes of turbidity of S. aureus culture on the ad-
dition of beverage HC.
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Fig. 2. Changes of turbidity of S. aureus culture on the ad-
dition of beverage PG.
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Fig. 3. Changes of turbidity of P. aeruginosa culture on the
addition of beverage HC.
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Fig. 4. Changes of turbidity of P. aeruginosa culture on the
addition of beverage PG.
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Table 3. Effect of beverage HC and beverage PG on the
growth of solid tumor induced by sarcoma 180 in ICR mouse

Group” Tumor weight Inhibition rate (%)
Control 3.05+1.087% -
5% HC 1.17+0.21° 62
10% HC 1.05+0.19° 66
5% PG 1.44+031° 53
10% PG 1.18+0.14° 61

“Control: Mice were given a water instead of herbs beverage.
5% HC: 5% beverage HC, 10% HC: 109 beverage HC, 5%
PG: 5% beverage PG, 10% PG: 10% beverage PG.

Yyalues are means*SE of 7 rats.

FValues with different superscripts indicate significant dif-
ference from each other (p<0.05).
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Fig. 5. Growth inhibition of Hep3B cells by beverage HC.
A 100% beverage HC, B: 20% beverage HC, C%: 10% beverage
HC.
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Fig. 6. Growth inhibition of Hep3B cells by beverage PG.
A: 100% beverage PG, B: 20% beverage PG, C: 10% beverage
PG.
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Fig. 7. Effect of beverage HC and beverage PG on the his-
tamine release of rat peritoneal mast cells.

A: control, B: compound 48/80 5 ug/mL, C: beverage HC, D:
beverage PG.
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