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Effect of Powder of Small Water Dropwort (Oenanthe javanica DC) and
Brewer's Yeast(Saccharomyces cerevisiae) on the Liver Function and
Serum Lipid Metabolism in Alcohol-Consumed Rats

Chae-Shim Shin' and Sook-Nyung Rho

Dept. of Food and Nutrition, Chungang University, Anseong 456-756, Korea

Abstract

This study investigated the effect of the powder of the small water dropwort(PSWD) and brewer's ycast(BY) on the
liver function and serum lipid metabolism in alcohol-consuming rats. Male Sprague-Dawley rats were fed an AIN-93
diet(control), ethanol plus control(A), ethanol plus PSWD(AS), ethanol plus BY(AB), ethanol plus PSWD and BY(ABS)
diet for seven weeks. The feed intake, body weight gain and feed efficiency ratio were the lowest and in the
alcohol-consuming groups. The weight of the liver, kidney, spleen and epididymis of the anatomized rats showed positive
correlation with the body weight gain. Compared with group A, the content of the lipid in the serum vsas significantly
low in the AS and AB groups. In particular, it was the most effective in the AB group. The GOT, GPT and ALP level
in the serum showed a significant difference in the alcohol-consuming groups. Compared with the A grocp, they showed
a significantly low difference in the AS and AB groups. The total cholesterol and triglyceride levels in the liver were
similar in all groups. The weight of the feces was significantly different but there was no significant difference in the
content of total cholesterol and triglyceride levels in the AS and AB groups. These results suggest that BY and PSWD
improve the liver function, and had an effect on reducing the lipid content of the serum and feces of altohel-consumed
rats. In particular, the effect of BY which contained protein, dietary fiber and vitamin B was higher than that of PSWD.
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Table 1. General composition and contents of Small

Water Dropwort and Brewer's Yeast (unit : mg/100 g)
Groups SrII;all Water Brewef‘)s
ropwort Yeast

Calories(kal) 36243 383.30
Total carbohydrate(g) 57.04 43.30
Dietary fiber(g) 10.96 20.00
Crude lipid(g) 3.07 1.12
Crude protein(g) 26.66 50.00

Vitamin B complex
Thiamin 5.83 3.50
Riboflavin 5.63 4.50
Niacin 1.90 30.00
Vitamin Bs 0.71 2.30
Folate 1.33 0.13
Vitamin Bia(ug) 200.00 0.40

Mineral
Tron 10.00 6.00
Phosphorus 0.52 66.70
Magnesium 0.44 106.70
Sodium 240.00 210.00
Zinc 0.06 10.00
Copper 0.02 330.00
Calcium 80.00 22.00”

" Provided by GNC(General Nutrition Corp, USA).
? Analyzed with ICP(Inductively Coupled Plasma) by the writer.
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Table 2. Experiment group and composition of experimental diets (g/kg diet)
Ingredient Group C A AS AB ASB
Casein, Lactic 200 200 200 200 200
L-Cystine 3 3 3 3 3
Corn starch 3975 3975 3475 3475 3475
Sucrose 100 100 100 100 100
Maltodextrin 132 132 132 132 132
Cellulose 50 50 50 50 50
Soybean oil 70 70 70 70 70
t-butylhydroquinone 0.014 0.014 0.014 0.014 0.014
AIN-93G mineral Mix 35 35 35 35 35
AIN-93 vitamin Mix 10 10 10 10 10
Choline bitartrate 25 2.5 2.5 25 25
Small water dropwort 50 25
Brewer's yeast 50 25

D C . AIN-93.

A : AIN-93 + Alcohol(for 4 weeks 10% after 3 weeks 5%).

AS : AIN-93 + Alcohol + Small Water Dropwort(5%/kg diet) (Oenanthe javanica DC).
AB : AIN-93 + Alcohol + Brewer's Yeast(5%kg diet) (Saccharomyces cerevisiae).
ASB : AIN-93 + Alcohol + Small Water Dropwort(2.5%/kg diet) (Oenanthe javanica DC)+ Brewer's Yeast(2.5%/kg diet)

(Saccharomyces cerevisiae)
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712 #2399t} LDL-Z8] ~HE(Low Density Lipoprotein
Cholesterol)32+-& Friedewald equation®] ¥HH(Fredewald et
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) 2
e el AF AFE FFL Folehe] W (Folch &
Slone-Stanley 1957yl whet 2+ 223} Wl Z42} 1 g Al
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(Bayer, USA), GPT+ IFCC UV #He 2 ALT Kit(Bayer,
USA), ALP: Kind-King % (Watanabe et al 1967)°] wet
I[FCC HWhgog ALP AMP Kit(Bayer, USA)S A}l£3}c]
ADVIA 1650 (Bayer, USA) 71712 £33} t)
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o] 2FFE SPSS(Statistical Package for Social Science
12008 o]&3ld HFga 55 AAE Attt 2 + 7
o] Fe) & HE31 Y8 LA A E4HEA (one-way ANO-
VAYE Abgele] #4F BAISHETE ANOVAC] elste] 57
A gelgo) Uede A9 7 & 24} oL p<005 &
Zol| A Duncan's multiple range test2 3353}tk
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AT AF T7HF 2 Al &S A% H = Table
2 29} & X (396.15+
9.03 g)ol| A 2jo] AF o] 713 Bton, ¢FE TEFo
A 7FE AUQtHp<0.05). Al S ) Z2T(272.38+17.57
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Table 3. Weight gain, feed intake and feed efficiency ra-

tio in rats for 7 weeks (unit : g)
No.
Group”?  of Feed intake Weight zain FER"
rats
C 8 3812114907 272.38+17.57°  0.7120.02°
305.84+19.17° 188.63£2€.78°  0.62+0.04°
AS 8 341.00+ 7.21° 274.50+1¢.78"  0.8120.05°
AB 8 35510+ 5.17°  26525+11.82°  0.75+0.03°
ASB 8 396.15+ 9.03° 289.25421.46"  0.73+0.05°
Weight gain(g)
D _
F =
ER Feed intake(g)
D Mean+SD.

% Value with different superscripts within the column are sig-
nificantly different at p<0.05 by Duncan's multiple range test.
9 C: AIN93,
A : AIN-93 + Alcohol(for 4 weeks 10% after 3 weeks 5%).
AS : AIN-93 + Alcohol + Small Water Dropwort(5%/kg diet)
(Oenanthe javanica DC).
AB : AIN-93 + Alcohol + Brewer's Yeast(3%/kg diet)
(Saccharomyces cerevisiae).
ASB : AIN-93 + Alcohol + Small Water Dropwort(2.5%/kg diet)
(Oenanthe javanica DC) + Brewer's Yeast(2.5%/kg diet)
(Saccharomyces cerevisiae).

g7 vlawsle, gF-E-En e o AR (289.25£21.46 g)3}
B HL-E0| 2] FH(274.50£16.78 g)ol A B2 A &
% 27 o] Al YEREAIRE RoAQl Atele fiReH,
ik

)

& WETlA 7P BSiti(p<0.05). Ho] EE&E dx
(0.71+0.02)3} v]wte] &3-2-E0)v}e] 7(0.8120.05)00 A
7V A felR e s vehton, 938 GETH(0.62+0.04)
oA 7H RSkrH(p<0.05).
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A4}, HDL-Z# 28| 2, LDL-Z¢| A8 &8 22 243 4
= Table 58} 2t}

dHF F ZY2AHE FFS HE2T(49.13£9.49 mg/dL)
7} vwsle] dIA-E-Fvvhe] ok EEA(51.63+ 9.96 mg/dL)

ot3& THET(59.7549.44 mg/dL)ol A =L A2 HY
v G3E dEToAMRE feld oz A4 Jehgth 34
ke dEg ERTA 7P wskou Zh 7 3t
ol AQl ztol= YERUA] 289kth HDL-cholesterol $had
) 27(8.63+2.33 mg/dL)F} v waled &=L s o 7(10.63
+2.13 mg/dL)oll A 718t o o<l 2ol g9l &
3] GFE-AETAA M ' AelE HYtHp<0.05).
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o] &TL-F R A(13.90+8.30 my/dL)o) A 71 *e £-o A
Ql 20| & HAth HhHo| ¢FE THET(36.8549.24 mg/dL)
NMe 7MY EUTHp<0.05).
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Table 4. The organ weights of anatomized rats (unit : g)
Group3) No. of rats Liver Kidney Spleen Epididymis
C 8 10.60+0.73"2% 2.71£0.17" 0.62:£0.07° 1.09+0.12°
A 8 10.00£1.36 2.44+027° 0.52+0.78° 0.930.08"
AS 8 11.61+0.85° 2.77+0.28™ 0.70+0.05" 0.97+0.56™
AB 8 11.17+0.82° 2.83+0.24° 0.62+0.08° 1.00£0.08®
ASB 8 11.33+1.03° 2.87+0.53° 0.63:+0.54° 1.08+0.22°
Y Mean£SD.
2 *< Value with different superscripts within the column are significantly different at p<0.05 by Duncan's multiple range test.
% C : Control.
A : Alcohol.

AS : Alcohol + Small Water Dropwort.
AB : Alcohol + Brewer's Yeast.
ASB : Alcohol + Small Water Dropwort + Brewer's Yeast.
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Table S. Serum lipid profiles of rats (unit : mg/dL)
Group” No of rats Total cholesterol Triglyceride HDL-cholesterol LDL-cholesterol
C 8 49.13£9.49"7° 65.38+23.16™% 8.63+2.331° 27.43:8.19"
A 8 59.75+9.44° 61.38x11.43 10.63+2.13% 36.85+9.24°
AS 8 48.75+5.63" 64.63+19.05 12.38+2.39" 23.45+4.64°
AB 8 45.006.02° 58.00£11.07 19.5043.74° 13.90+8.30°
ASB 8 51.63£9.96™ 62.38+17.84 13.00+2.93° 26.15+8.09°
Y MeantSD.

2) ab

% . Not significant.
9 C : Control.
A : Alcohol.
AS : Alcohol + Small Water Dropwort.
AB : Alcohol + Brewer's Yeast.
ASB : Alcohol + Small Water Dropwort + Brewer's Yeast.
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Value with different superscripts within the column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. GOT, GPT, ALP level in the serum of rats (unit : IU/L)
Group” No. of rats Got" GPT" ALP(U/L)?
C 8 299.38+221.367°7° 29.38+14.76° 128.38429.47°
A 8 472.88+280.44° 56.63+26.73" 171.6327.35°
AS 8 226.13+ 88.25° 30.00+£13.35° 111.13:£15.49°
AB 8 189.25+ 53.69° 26.63+ 7.41° 134.38431.44°
ASB 8 425.88+129.23" 56.50+19.44° 140.13+25.92°

" GOT : Glutamic Oxaloacetic Transferase.
GPT : Glutamic Pyruvic Transferase.
ALP : Alkaline Phosphatase.

? Mean+SD.

3) a~c

% C : Control.
A : Alcohol.

AS : Alcohol + Small Water Dropwort.
AB : Alcohol + Brewer's Yeast.
ASB : Alcohol + Small Water Dropwort + Brewer's Yeast.
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Value with different superscripts within the column are significantly different at p<0.05 by Duncan's multiple range test.

Table 7. Levels of total cholesterol and triglyceride in

the liver of rats (unit : mg/g)
Group” No. of rats  Total cholesterol Triglyceride
C 8 18.10£7.31"  55.55424.10°
A 8 19.40+11.64™ 61.46£12.37™
AS 8 11.63+3.66™ 49.71+16.68™
AB 8 15.5147.82" 30.65+13.83™
ASB 8 16.80+7.69™ 42.63+18.02™
" Mean+SD.

™ : Not significant.
% C : Control.
A : Alcohol.
AS : Alcohol + Small Water Dropwort.
AB : Alcohol + Brewer's Yeast.
ASB : Alcohol + Small Water Dropwort + Brewer's Yeast.
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Table 8. The weight, total cholesterol, triglyceride in the

feces of rats (unit : mg/g)
No. .
Group4) ers glzlf;l)t ch:;;);?;rol Triglyceride
C 8  1.67+0.58"7° 2327+13.267"  6.04+2.74™
8  1.66+054°  16.80+ 947  4.52+0.89™
AS 8  2.80+156® 2586+ 9.57°  5.03x0.72%
AB 8  321x1.91*  31.03x10.15™  12.58+4.88™
ASB 8  154:072°  20.69+ 6.06™  13.84+6.02™
D Mean+SD.

2% . Value with different superscripts within the column are sig-

nificantly different at p<0.05 by Duncan's multiple range

test.
) ™ . Not significant.
9 C : Control.
A : Alcohol.

AS : Alcohol + Small Water Dropwort.
AB : Alcohol + Brewer's Yeast.
ASB : Alcohol + Small Water Dropwort ~ Brewer's Yeast.

E|he]TH(2.80£1.56 gday) E-& FFolP o fofakRA]|

= gtk ¥l F FH2HE ST 24 AW g 7

T e} fojARl Atele g
Lee & Park(1999)& ¢3-S

a2y} GEat Wil o] dEvEy 43E

o Aol 9.9%% T BHE A0 7lAge AL A
3t Kim et al(2005) B9l 5

Foigt FFo|A] B TS MUk AdTEolA] A wiAd
Fol 7kt F A4, 34 AW 4 FYAHE FHFE
FolHTh o] 2lo] A/rak] =

o WMo gol ujdE F7HA
o] Afof|A W] FA7}

o=
T @A B wj2e] HYd A dFE-FRTAA
o
.
[

28
o
2
%‘L‘?u
[
=
Airﬂ
4 T
e
11k
i)

gHoz Vg ge Wi
qol AHAE o ol TR 9ol
AgE. We) & SU2H B A §

hmi
& vie] Bt AL 0 RelslE GYAT S HA o)

)

B 2H 27 T4

vl = Qlck ol ¥
Hogol ujidE &
2lo] Mfaoll 93 He] vlE Fvks W] FAE ol ¥

gviue) shesh KRs} gaee

A g5 2 F ¥H A diat 289

79 AA A & 3F 7E mAE
ste] 2 A =it} Sprague-Dawley Al 4~

ph )
rlon %

ARE 243 A= v 2ok
L W% mRo} B0l ARR % il o B Aol 4
f29 BT E FRAT AT ¥ ET B4 o
Z R Niacin, Vitamin Be7} B3keH, Eulve] 7}
2= Folate, Vitamin Bp7} B9kt F7]12 ke w=
{27} Phosphorus, Magnesium, Zinc, Copper $°] %
grow, Eu)ue] 719 Caleiume] 2Sith
2. A TE9| o] AHFL U7 Blwsty gI-g-
Evlvelet ERTAA 7 BRAT AF SUHEE
Fo A Abol7t AL AR EE&S 2wt Hlast
o gdRE-EuU A 7P 2 Fo8E YER
on, o] AHF, AF S7ME AR 8 254 9
d3TE FETANA FAstA A A UET
A 550 A7) F 2, A, v, Fagke] FAE
Az Tt wet S7h=E A
4. 83 S0 XA e 4F3E GETH vusld dF
S-EvUEley dZE-FERTAA
th 53] 43&-ERTIAAN 7B F2EA Skt

w
11

5. 8% ¥9 GOT, GPT, ALPE ¢3g ©FTIAAM EF
ooz ggton, 3L dETT v o 4=
S-EnvE 2 dZE-TRTAA oA wi

6. 78 9 T FU2HE T, F4 AY 2 d=
T Hlwate] 2 el oA Atel 7t filHk

7. W) Fe dRg BETH HlwE) R E-EV Ve
T GRS FRT A W] Fo] FelstA weken,
Wo & ZEzelE §F T4 AT FF JA Fe
Aol FPAT 2L FAE UEEAT

ool AWE TP YIS AT A 2 A

Z3 Bvlve] 7tRe W AR AHAANFE W T 7)se

S Pt Sulue s
s mF Eme) T Holo| M 44 E3E 7NN Aske
9ol 2l4Ql Aol Holx] G e fE AP v
A 29 Aoz A4tk vjebd B AT 23 Solue o)



o 43e 42e 43:4011 wet vehg # )

¥ 94

71&H

999 EAE Yo 4 a}onﬂ Cgoel s a7

g3ie 4o EAS PAAE fE A9 Yl
A77h e selol & Aoz Bk

_:

[ s I Y
= @

ZHAE (2002) AbE ARl 715, Sole 71 AYdAL A

<. pp 427-430.
H&3] (2002) FFEFE AFEHAL A& pp 163-190,
591-606.

ZAAZ (1984) AAAAFENALA(CD). Fatd, A& p 244,

e (1987) S, SHERAL A2 p 90.

kx4 (1993) 7+ x]g9] 2. 37h A& pp 48-54, 60-89,
243-298.

o]zl (2000) tHA| I8t FEWKH 71& 9: 63-69.

o] A (1985) A Bt FFEAL AL p 581

AN, A, PR, g, 283, 248F (2004) 2E

EBAE AFEIAL AL p 270,

A4 (2001) =R A7 FdFAL S RAAS ALY

7417 (2003. 9) 20023 A}ug A FAAT

FE, FEE, $78, HES (2003) HFAE LA
A A& pp 77-144.

AOAC (1980) Official Method of Analysis 13th Ed. Associa-
tion of official analytical chemist, Washington, D.D.
Baraona E, Liber CS (1970) Effect of chronic ethanol feeding
on serum lipoprotein metabolism in the rat. J Clin Inves

49: 769-778.

Cha YS (1993) Cellular and enzymatic basis for carnitine-

b

ot

mediated attenuation of ethanol metabolism. Ph. D. Disser-
tation, The University of Tennessee, USA.

Chang NS, Kim KN (1998) Effect of alcohol administration
on folate metabolism in rats. Korean J Nutr 31: 708-715.

Choi HS, Cha SS, Na MS, Shin KM, Lee MY (2001) Effect
of the ethanol extract of Cassia tora L. on antioxidative com-
pounds and lipid metabolism in hepatotoxicity of rats-in-
duced by ethanol. J Korean Soc Food Sci Nutr 30: 1177-
1183.

Choi HS, Ha JO, Choo MH, Na MS, Lee MY (2004) Effect
of bambusae caulis in liquamen on lipid metabolism in
rats fed high fat diet. Korean J Food Preserv 11: 73-382.

Choi TH, Kim SO, Kim KS, Lee MY (1998) Effect of mung

bean sprouts juice on cadmium-induced hepatotoxicity in

4o &Y sokAlo} Rk

rats. J Korean Soc Food Sci Nutr 27: 980-986.

Colowick SP, Kaplan NO (1985) Methods in enzymology, p
113. Academic press, Sandiego.

Folch JM, Slone-Stanley GH (1957) A simple method for the
isolation and purification of total lipids from animal tissue.
J Biol Chem 226: 487-509.

Frech KT (1989) Biochemical basis for alcohol-induced liver
injury. Clin Biochem 22: 41-49.

Fredewald WT, Levy Rl, Frerickson DS (1972) Estimation of
low density lipoprotein cholesterol in plasma, without use
of the preparative ultracentrifuge. Clin Chem 18: 499-502.

Haslted CH (1987) Alcoholism and malnutrition introduction
to the symposium. Am J Clin Nutr 33: 2705.

Havey WG, Kathleen AS (1985) Alcohol consumption nu-
trient intake and relative body weight among US adults.
Am J Clin Nutr 42: 289-295.

Jacques PF, Sulsky S, Hartz SC, Russell RM (1989) Moderate
alcohol intake and nutritional status in nonalcoholic elderly
subjects. Am J Clin Nutr 50 : 875-883.

Kim AJ, Kim SY, Choi MK, Kim MH, Han MR, Chung KS
(2005) Effects of mulberry leaves powder on lipid meta-
bolism in high cholesterol-fed rats. Korean J Food Sci
Technol 37. 636-641.

Kim HJ, Cho SY, Park JM (1990) Effect of dietary vitamin
E and protein on cadmium toxicity in rats. J Korean Soc
Food Nutr 19: 27-34.

Kim SA, Yoon SH (1999) Protective effects of Oenanthe
stolonifera juice on CCls-induced hepatotoxicity in rats. J
Korean Soc Hygienic Sci 5: 25-32.

Kwon YA, Kim HK, Rho SR, Hahm YT (1999) The role of
fatty acid binding protein in the fatty liver induced by
alcohol or high cholesterol diet in rats. Korean J Nutr 32:
628-636.

Lee HJ, Han DS, Kim MK (2001) Effect of dried powder and
juice of Aster scaber on lipid metabolism and antioxidative
capacity in rats. Korean J Nutr 34: 375-383.

Lee HY, Yoo MJ, Chung HJ (2001) Chemical properties of
watercress(Oenanthe javanica DC.) depend upon cultiva-
ting methods. Korean J Food Culture 16: 235-242.

Lee JH, Na MS, Lee MY (2004) Effects of ethanol extract of
Prunus mume on the antioxidative system and lipid peroxi-
dation on ethanol-induced hepatotoxicity in rat liver. Ko-
rean J Food Preserv 11: 71-78.

Lee JH, Park KS (1999) Effect of Ganoderma lucidum on the

liver function and lipid metabolism in alcohol-consuming



16(3): 281 ~291 (2006) Erve] 71Fe gRU ¢FEE
rats. Korean J Nutr 32: 519-525.

Lee SH, Kim WY (1991) Relationship of habitual alcohol
consumption to the nutritional status in middle aged men.
Korean J Nutr 24: 58-65.

Lee SI, Park YS, Cho SY (1993) Protective effect of Oenan-
the javanica extract on the carbon tetrachloride-induced
hepatotoxicity in mice. Korean Soc Food Nutr 22: 392-
397.

Liber CS (1994) Alcohol and the liver : 1994 update. Gastro
Enterology 106: 1085-1180.

Lieber CS (1991) Hepatic, metabolic and toxic effects of
ethanol. Alcohol Clin Exp Res 15: 573-592.

Lieber CS (1991) The influence of alcohol on nutritional
status. Nutr Rev 46: 241-249.

Lieber CS, DeCarli LM (1974) An experimental model of
alcohol feeding and liver injury in the baboon. J Med
Prim 3: 153-163.

McGowan MW, Artiss JD, Strandbergh DR (1983) A per-
oxidase-coupled method for the colorimetric determination
of serum triglycerides. Clin Chem 29, 538.

Moon YJ, Lee MS, Sung CK (2004) The fermentation pro-
perties of red wine using active dry yeast strains. Korean
J Food & Nutr 17: 450-457.

Mun SI, Joh YG, Ryu HS (1990) Protein and amino acid
composition of water cress, Oenanthe stolonifera DC. J
Korean Soc Food Nutr 19: 133-142.

a7 1 2 WA AR g} 291

Pikaar NA, Wedel M, Vander Beek EJ, Van Dokkum W,
Kempen HJ, Kluft C, Ockhuizen T, Hermus RJ (1987)
Effects of moderate alcohol consumption on platelet ag-
gregation fibrinolysis, and blood lipids. Metabolism 36:
538-543.

Reitman S, Frankel S (1957) A colorimetric method for the
determination of serum glutamic oxaloacetic determination
and glutamic pyruvic transaminase. Am J Clin Pathol 28:
56-63.

Richmond W (1976) Use of cholesterol oxidase for assay of
total and free cholesterol in serum by continuous flow
analysis. Clin Chem 22: 1579.

Seo HJ, Lee MY (1985) The effect of Oenanthe javanica
extract on liver function carbon tetracaloride treated ra-
bbits. J Korean Soc Food Nutr 14: 72-76.

Shin EH, Jung SJ (2003) Optimization of Sread fermentation
with lactic acid bacte ria & yeast isolated from kimchi.
Korean J Culinary Research 9: 130-140.

Sohn HS, Jung BM, Cha YS (2001) Effects of Ixeris son-
chifolia H. fiet on lipid metabolism and liver function of
rats administered with ethanol. Korean J Nutr 34: 493-498.

Watanabe K, Tsuda T, Kitamura M (1967) Measurement of
serum alkaline phosphatase-improvemen: on the kind-king
test. Rinsho Byori Oct 15: 708-712.

2006'4 3¢ 169 <=, 20061 59 99 =€)



