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Abstract

This study was conducted to investigate the application possibility of leaf and stem extract(LSE) extracted from the mixture
of leaf and stem of ginseng radix(Panax ginseng C.A. Meyer). This study measured the intake levels and efficiency ratio, growth
rate, absorption ratio of carbohydrate, lipid and protein of rat by feeding with LSE during 6 weeks. We analyse the
hematological and serum metabolic variables, serum lipid concentrations. Total diet and protein intake levels were low, but
efficiency ratios were significantly high in LSE administered groups than the control group. Weight gain, liver and kidney
weight of LSE groups were significantly higher than the control group. Blood RBC, Het, Hb, total protein and albumin
concentrations were reasonable levels in LSE administered groups compared to the basal diet group. Alse serum total
cholesterol, LDL~cholesterol, triglyceride contents of LSE groups were low, but HDL~cholesterol level was higher than the basal
diet group. These results imply that leaf and stem of ginseng radix could be used as possible food resources, functional food

material and feed stuff.
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Table 1. Nutritional composition of the solution with leaf and stem

Nurtient Ingredient Content Ingredient Content
. Moisture 96.61 Carbohydrate 2.51
(Goz;eral nutrition Crude ash 0.53 Crude fat 0.20
Crude protein 0.15
Na 19.23 K 102.56
] Ca 60.80 P 14.36
?ﬁ;efgﬁsg) Mg 2421 Fe 1.97
Cu 0.02 Zn 0.32
Mn 1.34
Aspartic acid 4.20 Glutamic acid 12.81
Lysine 1.77 Arginine 1.87
Histidine 2.90 Threonine 0.92
) ] Serine 2.99 Proline 4.19
2:;‘/';‘(’)03;)“1 Glycine 4.58 Alanine 4.65
Cysteine 0.92 Valine 3.83
Methionine 0.85 Isoleucine 1.81
Leucine 3.30 Tyrosine 2.23
Phenylalanine 2.7 Tryptophan 0.32
C18:2(w6) 14.96 > SFA 43.48
C18:3(w3) 12.19 ZMUFA 1.39
Fatty acid
%" C20:4(w6) 0.92 >PUFA 55.13
C20:5(3) 0.34 06/03 4.02
C22:6(w3) 0.91

" Values show relative percentage of each fatty acid in total fatty acids.

SFA : Saturated fatty acids,

MUFA : Monounsaturated fatty acids,

PUFA : Polyunsaturated fatty acids.
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Table 2. Formula of experimental diets(per 100 kcal)
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WBC, RBC, Het, Hb 2 MCH, MCV, MCHC % platelet=
AEEA 7] (Advia 120, Bayer, Japan)E o] -&3ta] EAI819 1
lymphocyte= Turk solutiong: ©]-&3le] st #& 7%
E3 I percentage= FASFATH
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(1) Eera
Biuret method &lol] s TP kit(Total protein reagent,
Bayer, US.A)E o|§3ld f4 s3tES FAHAZ ¥ A5

Ingredient (g)

Diet - p . ;
Carbohydrate Lipid Protein Vitamin Mineral Leaf & Stem

Group Wheat powder Corn starch S;)m Beaf tallow Casein Mixture Mixture Extract
BD 10 3 3 1 3 04 0.8 -
BD-2 10 3 3 1 3 04 0.8 0.424
BD-4 10 3 3 1 3 04 0.8 0.848
BD-8 10 3 3 1 3 04 0.8 1.696
BD-16 10 3 3 1 3 04 0.8 3.392
BD : Basal diet.

BD-2 : Basal diet + Leaf & stem extract 2% of 100 kcal, BD-4 : Basal diet + Leaf & stem extract 4% of 100 kcal.

BD-8 : Basal diet + Leaf & stem extract 8% of 100 kcal, BD-16 : Basal diet + Leaf & stem extract

16% of 100 kcal.
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(2) &Fel
" Bromcresol green-doumas methodol] 2]&] albumin kit
(Albumin reagent, Bayer, U.S.A.)Z o|&3lo 33ES A
A7l & 2AE-E-A17)(Advia 1650, Bayer, Japan)2 F43}th

(3) ZLe|Ful

Azo reaction Q29 2J& Kit(Total bilirubin reagent, Bayer,
USAYE A8l LAzl & AZEA7](Advia 1650,
Bayer, Japan)2Z %E—‘é— F-8FAth

(4) Creatinine

Creatinine& 2z+a] 2-Aol|A picroted} 31885
Astet FHEEE SH ot FEE Feth o|df ALE
kit Crea(Boehringer Mannheim, Germany)o|x. AEH4
(747, Hitachi, Japan)® &7 3} c}.

Nk of

(5) Uric Acid

PAP methodol] wa} kit(UA, Boehringer Mannheim, Ger-
many) ¢} A}5-8-A17](747, Hitachi, Japan)E 3] @ 24
TEE It

(6) Blood Urea Nitrogen (BUN)

Kinrtic UV testel] w2} Urea kit (Boehringer Mannheim,
Germany)$} ZHE-5-2417](747, Hitachi, Japan) 2 =& =33}
Aotk

(7) Alkaline Phosphatase (ALP)

AMP bufferg o] -3} IFCC methodo] 2]l Kit(Alkaline
phosphate reagent, Bayer, US.A)E ©]&3}d WrMA]7) T =}
FE27](Advia 1650, Bayer, Japan)Z =% 3} t}

(8) Glutamic Oxaloacetate Transaminase (GOT)

g3 F2] GOT 242 Z aspartic acide} a-ketoglutan'é acid
& oxaloacetic acid®} L-glutamic acid2 Walgt) thA]
oxaloacetic acid®= Z & NADHSY &A)8toA] MDH Ar&-o.
2 malate7} A4 5 &6 NADH7} NAD 2 AH&+E o) 340 nm
ANA FFze] ZALE FH et T2E Tk ol AT
kit =9} Boehringer Mannheim®] ST kitE A28l =}
ZEEX71(747, Hitachi, Japan)E FE=E &3 3}Hch

(9) Glutamic pyruvate transaminase (GTP)
d3 £9] GPT 2}8-2. & L-alanine®} a-ketoglutaric acid=

Robr|ob RAEPREHE

pyruvic acid®} L-glutamic acid® W3}ety. ABAE pyruvate
E ZF4 NADHS] &5} LDH 282 2 lactate”} A4
5=t NADH7} NAD 2 AHshd off 340 nmollA FHw=e)

l

s 2337t} £ 9] Boehringer Mannheim®] ALT kitZ
o] -&38}91 1 A}E-E-A17](747, Hitachi, Japan)2 24 31T

(10) Lactate Dehydrogenase (LDH)

Buffered pyruvate substrate®} NADHol|t} XS 7)s)
incubation A]7]R AW e] LDH)] 238} pyruvic acid7} 7+4&
H 3 lactate 9} NAD7} A=l P2l 2 LDH kit(Boehringer
Mannheim, Germany)& ©|&3te] @AA|7] T AFEA7]
(747, Hitachi, Japan)2 =73} Th
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(1) Total Cholesterol

Enzymatic colormetic testol] 23] R208 A]2KCholestero-R,
Youngdong Pharm., Korea) 0.2 2HAIA]7] & 2}FE8-A17)(747,
Hitachi, Japan)2 =& 3}t

(2) HDL-Cholesterol

Enzymatic colorimetry HPH-& ©]83}e] HDL-Cholesterol
kit(Boehringer Mannheim, Germany)$} Al3}8HE217](7450,
Hitachi, Japan)Z 74 &4t}

(3) LDL-Cholesterol
LDL-Cholesterol kit(Daichi, Japan)$} Ad3}8HE2]7](7450,
Hitachi, Japan)& o] &3} direct® HEE ATk

(4) Triglyceride

Enzymatic glycerol H]27ge] fald] 2ja) EAaT.
TG kit(Boehringer Mannheim, Germany)$} A}-5-3#2371(747,
Hitachi, Japan)& o]-£3} E2s}5}
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AT Fi A Aol AT 1937 g ¥ AHFH €&
T W 91.36 kealo| U3 AT AH G Aol F
A Aol Btk =, 71E4|ZBD)T 16%2] LSEE
H71e BD-16)9] Mz zhzt 22,03 g(103.92 keal),
19.97 g(94.20 kea) .2 N2 2 F0|A 1 2%, 4% L 8%
9] LSEE #7}35 Al 74(BD-2, BD-4, BD-8)& A& #& &
S 2 BDY BD-1679] AF &3 €FE foxos A
Folth o) BEE AN F HoldH T 2L e
O] FoHQ Aol Bk @l 4P 1 8§
&2 BDTT 2%, 4% 2 8% LSES H71ek A o3 A2 &
2]l ztol7} ATl LSEE H7I3E A o] Td A3
Fol BDTEM Aout thild ge2 & o= yehyith

g, 7713t FXel F AT FHE 2 4L AF SV
&2 BDTH LSE H7b3tel fol Al o)zt e AL
et BDE 3 LSES 16% H71e o2 A2 22 +F
o2AM YAl AT FoHel 2pelzt ISiEd BDIE#
BD-1629] A F37Hgol frofaloz W FEol3lth

AF SV 2ol E&S JBA o AL E w BDLE
o & AHEFH A dFol U= E76ta LSE 7}
Tl A AF FIFE F Aol SNE HA¥ R 2 BEE
o] ¥7) vehd R LSEZ}F @4 thiaht AT Sl od
FFE FUEE AT geEn.

B Ade QaFEES 5.6 mgkg 224 mgkg I 44.8
mg/kg oI APM Uehd 23K Lee & Hwang 1979)%
A4 2718 A7HE21% Kim et al (19832)2] A2z}
= Z-& FArolgitt 12y} Hong et al(1976)9] Aol 91

ARIES] JUEY 411
AArEd ) HrhEae] AFFrt obEA dFd-S WAA
FUThE ARele Aoty L olfE ojEL At A
AE AHER o] o1 e B E FE3] HFH
2 2 crude proteinT& AHEF I ARA7INE 473002 FHSk

7] W&ol Vet ztolZ AlRdETh

T T T8 e BHE QiU E7)E ol &3t
o] A8 A3 Lee & Hwang 1979)2] 0.92~1.14 ¥ e} H)
nE B o 2 Al Yehd gild g8o] ta 22 A
o7 Yelyitl. Wannemacher et al(1966)0] X2 3%t vlel 2
o] WA o g Ao)d T e] gt Ho] e Af A
ARFERE v JFES AstErie 3L on] 4
7 Apdelt). # A% BDE] T d o] o] ¥
kot F&o] LSE HrlrEr; w2 A wfze] oA
ZIR1s Atk B B ApxiEe] B =FoA ALg-g
QAT 7] EF FE2A9 P TE EA% A3 Table
DollA] B3o] LSEdl= dopn|ietto] B 3hg o] 313
3 wehA BDZEUE LSE H7bo] 58 29| ofv|i=st
o} ghilAS HHJPH Ao=w AMzErh 12 LSEE
16% H7Fst oM e DA A3 #ol 2%, 4% 2 8%E 3
71 TR ggtou wlla g88 ggky Ao] AH
Aol ag, AF T7HEE o9 B o] Yehd Aoz
Heol 4} vV A E e %S AW Eu
72 & Wi FEHd AdelA A 3 Y v%t
ez AuEH ojd AN E A9 E BEdiz v A
T A¥x Faste|a Atsdh

Aaslelvt 718 7t S28HH o2 A 4ol wed
9] Fo| FAE A gl Ho| F23] FE o} &t FiE
olg} MZteth. 4o vhiiA o) AH e Aol eiF

Table 3. Food, protein intake and its efficiency ratio, weight gain of experimental rats

Variable Food intake Protein intake Weight gain
FER (day) PER
Group (g/day) (100kcal/day) (g/day) (g/42days)
BD 22031076 103.92+28.16° 0231004  3.12%+0.09°  1.59%2.10°  2.60+041°  109.20%5.16"
BD-2 1896+0.86° 89.43+17.74° 026+002°  268+0.10°  181£1.17°  266%£038° 119.74%9.16°
BD-4 17.89+1.42°  8439+14.11° 028+0.04°  253+0.07°  200+1.51°  3.01+0.17° 126.56+5.11°
BD-8 1799+137° 84.86+£10.99° 028+0.02°  255+0.07°  2.00+099°  298+024°  125.14+4.95
BD-16 19.97+1.06 9420£20.16° 024+0.05° 2.83+0.11°  1.66+1.04"  271+031°  113.85+£592°

Values are mean £ S.D.

Alphabet : Significantly different at the p<0.05 level by Duncan's multiple range test.
FER = Food efficiency ratio, Weight gain(g/42day) / Food intake (g/42day).
PER = Protein efficiency Ratio, Weight gain(g/42day) / Protein intake (g/42day).

BD : Basal diet.

BD-2 : Basal diet + Leaf & Stem Extract 2% of 100 kcal, BD-4 : Basal diet + Leaf & Stem Extract 4% of 100 kcal.

BD-8 : Basal diet + Leaf & Stem Extract 8% of 100 kcal, BD-16 : Basal diet + Leaf & Stem Extract

16% of 100 kcal.
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Table 4. The absorption ratio of carbohydrate, fat and
protein in experimental groups(%)

Carbohydrate

1~10 11~20 21~30 31~40
BD 93.31+10.27 94.17£10.16 9492+ 0.71 95.01%+10.31
BD-2 9531%12.16 96.92+11.52 96.78+11.92 96.64+13.09
BD-+4 9591+ 9.89 97.16£10.01 96.99*+10.06 97.10x11.27
BD-8 96.62t 7.92 96.12£13.07 9579+ 9.27 96.12+13.00
BD-16 96.92+ 6.82 96.54+£12.72 97.0019.11 9549%10.11

Fat

1~10 11~20 21~30 31~40
BD 87.92111.97 88.10+ 9.27 90.08t10.07 92.66+t10.67
BD-2 84.81+12.11 89.25+11.40 89.13£10.59 89.92£10.03
BD-4 91.45+1022 89.63+ 9.17 89.51%£13.78 92.20* 8.82
89.16= 9.99 89.27X10.10 88.79% 997 88.91+£10.12
8727+11.11 8692+ 997 8693+10.17 8647t 9.89

Protein

1~10 11~20 21~30 31~40
84.94+11.62 84.72+10.69 84.84X10.05 8597% 5.92
BD-2 89.76 £10.19 89.92% 9.55 89.99+£10.00 90.10£10.12
BD-4 90.92+ 8.87 91.01%10.76 91.47* 8.87 91.52%10.01
BD-8 89.99+14,17 92.00+ 889 91.59x10.72 91.62t 9.98
BD-16 88.76110.16 89.00%+ 9.62 90.00%x 7.82 88.88%+11.24

Values are mean+S.D.

BD : Basal diet.

BD-2 : Basal diet + Leaf & Stem Extract 2% of 100 kcal.
BD-4 : Basal diet + Leaf & Stem Extract 4% of 100 kcal.
BD-8 : Basal diet + Leaf & Stem Extract 8% of 100 kcal.
BD-16 : Basal diet + Leaf & Stem Extract 16% of 100 kcal.

thAKChoi et al 1993) 3 Thll A 3} 3 2] Al(Jung & Jin 1996)
Bl A d%E ke Aol Hong et al(1976)5°] A
A g ukel o] AU Z1ExdiAbe] FEE nFo] WAL
au B Qe tid Aoz it BAago] e gk
&2 A7+ Kim et al(1983a)0] AU S718 H71 5
o] FFLe FFEH AR vAe d7EH P2
a2 A7t skt

£ AFAHANA 30 FgFre] FFEe AT M
22| BDZF LSE Hrhzztel foA zolg & + AN
T Ho2 Hol Qi &7 £F FE99 JFEHL
T o]F 9] thAtEg e FAFe] obdrt FEH FF A
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3. &71e| FA/0l| ojxl= I

AiHiatEe] A7 ATS 7RG 4 3719 7
AdE AW FEFE PIAEAE Doty Al 74 F719
FAE ZAIAT & 7NFAS AFE L vmst
E Ao §EH A 2ol AF 100 gBo 2 BT TAS

Table 59 ]3Ik

AZ 100 g A7) FAZ vugll S o, 2] 3
4%°] LSEE #71g 79 FAZF UeA vl 9o FARG
freld oz A vebgth B3 3te] BAlE 7182l E 4
A 2} 8%, 16%E HII3F T AR 2L FEIUX
BD-279] 7t FAl= ol& AlETt Aoz 1, BD4
o] FAE o|ETET R o AL AoE YETh
18] BAE 16%2] LSEE M713E TollAl 1 T3] &
vl o] FHEY FojFHog Zivh v FAE H4H F
Foll wet o)l Aol7t Baex] gk

A4He dA7IFE 7] Fdoll T3 Yoon#} Kime]
AH1982)c & 2k BAlE di7) B7A Zoke 22 7
o 2 QAFATH HFAT Alold EARCE FoFA
apolE ez A ¢tin sk whd, mgle] BAlE
QAT To] FAG3A] B2 7o ¥ig) 2 FAZF A48 5
7Vttt Boskgdnt T3 Park et al(1977)9] Exo) 28}
W AARES 19 0.1~02 g & 6143 47 o 134,
BAL, FA4, 91, 2 A, 18, Bag 5 4 e &
Folle /AU Aol7l glvka ATk a2y Leed}
Hwang®] @7(1979)e14& AU E71& steam 2|3}
2lol9] 2% AHAAES W ke BAle di2T vlg) 3t
o] 2A7} vz Bt

UMFAES o] &3 A A7]y FAE S 2

Table 5. Tissue weight of experimental rats
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A7} A9l gho Bzt 012l $1} Lees} Hwang(1979)) 23}
o} R 2 2 ATOINE T ohje} 45 Dol
LSE #7Fs ol wet BDZd el 29l $2] Aolg 24
o. |

4. ol 742 U HUX|HO|| o|x|l= HE

Table 69 @At ARE, Table 791 A9 P43}
g A0E A3k

TE 5 A3} oilE 2RoA AHEAE e
I U A 4 F ohlEded §oAQ Aol &
23l 5L NI, 47, FuiEAUEXY rFay]
FERL 1 9 FELS foF Aol7} gle A2 JERdTh

4%, 8% 3L 16%2] LSEES 71t AlZe] BT see A
2 ZE FELE 7182 0|9 2% LSEE H71 TR #9
Hog 1 w7t Wka, AET FE9| H ol 4% LSE
£ A/ 7o T2 e vl 29 FEET foFos
=A Jelgth drtEAREXE BD-1629 %71 thE
vl 2] FRET foF o Uy RI 2N FEE 2%
LSEE 7H BD-229] s =7F UniA] vl 29 sERo &
Ao g =i

% WhilAg) 47 T BDEH 2% LSEE A1
L B 2E F20IUT 4%, 8% L 16% LSES H7ie ¢
2 N7 2L FFog UEger 1 F%E BD4,BD-8 ¥
BD-1691 4 fr9H o2 ittt BDEE BD-279] & 9
A AR e FAEY F marginal levele] $]X]3t1
919l BD-4, BD-8 & BD-1672] Tk duldo] AL
8.50 mg/dL ©]3, YRR FEE 4.50 mg/dL oo e}
ool L JRLHYS € F AT

Z g4l ¢ BD-1679] F=7} tE ] 2Rt} &
& o Wk uric acidyEw LSEE 713 ol 29 5%

Tissue Kidney Liver Testis Spleen
Group (gBW)  (g/100g BW) (&BW)  (g/100g BW) (g/BW)  (g/100g BW) (BW)  (g/100g BW)
BD 2.20£0.09° 1.06+0.22° 9.181+2.68" 4.41%0.23" 3.06+1.02* 1.47+£0.13° 0.67£0.09 0.3210.04
BD-2 2.19%0.10° 1.07+0.17° 9.45+3.62° 4.63£027° 3.08£1.25° 1.51x0.16° 0.72%0.10 0.35%+0.05
BD-4 2.01+0.07° 1.94%0.11° 8.6812.67° 4.07£0.28° 3.08+1.11* 1.45£0.20° 0.67%£0.05 0.3210.05
BD-8 2.15+0.11°  1.00%0.14° 10.94+1.78° 4.31%0.18" 3.16£1.20° 1.48+%0.17° 0.74%0.06 0.3510.07
BD-16 2.03+0.09° 1.03+0.14* 833+1.62° 4.23%0.19° 3.30+1.16° 1.68+0.30° 0.69%0.10 0.35£0.03

Values are mean + S.D.

Alphabet : Significantly different at the p<0.05 level by Duncan's multiple range test.

BD : Basal diet.

BD-2 : Basal diet + Leaf & Stem Extract 2% of 100 kcal, BD-4 : Basal diet + Leaf & Stem Extract 4% of 100 kcal.

BD-8 : Basal diet + Leaf & Stem Extract 8% of 100 kcal, BD-16 : Basal diet + Leaf & Stem Extract

16% of 100 kcal.
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Table 6. Hematological variables of experimental rats

A% uhge

RotAo} RAEESRE

Vari-

able WBC RBC Hct Hb Platelet MCV MCH MCHC  Lymphocyte
Group (<10%mm’)  (x10°/mm’) (%) (&/d)) (x10"/mm?) ) (p2) (g/do) (%)
BD 6.6110.59° 826%046° 5438%5.10° 14.93£147 869.88+120.79 65.75+0.12 18.00+0.27 27.63%£0.66 79.751+4.75
BD-2 6.94+081° 8171038 53.00+3.72* 16.6311.06° 985.50+155.94 63.501+0.32 17.751029 28.00*+0.30 81.50+4.70
BD-4 5914076 8.84+041° 56.13+236° 14.43+0.59° 916.00%+230.84 62.631+0.85 18.38%+0.39 29.38+0.85 78.25%+7.43
BD-8 5.09£0.72° 8251093 54.86+1.89° 15.39%+0.96" 957.521+214.07 57.86£1.28 18.71+1.48 2829+1.28 80.00+5.55
BD-16 4.97+0.83° 801+041° 48.13+095° 14.19+0.40° 898.38£179.72 63.00£047 18.75£0.51 29.38%£047 76.38*2.84
Values are mean + S.D.
Alphabet : Significantly different at the p<0.05 level by Duncan's multiple range test.
BD : Basal diet.
BD-2 : Basal diet + Leaf & Stem Extract 2% of 100 kcal, BD-4 : Basal diet + Leaf & Stem Extract 4% of 100 kcal.
BD-8 : Basal diet + Leaf & Stem Extract 8% of 100 kcal, BD-16 : Basal diet + Leaf & Stem Extract 16% of 100 kcal.
Table 7. Serum metabolic variables of experimental rats
\;flle pi‘)’::lln Albumin bifi‘r’ilin Creatinine gcrl'; BUN ALP GOT GPT LDH
de mg/d? mg/dl U/L U/L U/L U/L
Group (@/d0) (g/dt) (mg/dD) (mg/de) (mg/d) (mg/de) (UL) (U/L) (UL) (U/L)
BD 6.1710.49" 4.01£0.17° 021£0.06" 1.1510.07 1.80+0.54" 14.04+1.89" 38.02£7.01 58.01+16.61 53.50+12.11 187.18%37.10°
BD-2 6.0910.72°  4.00%0.12° 0.19£0.04* 1.09£0.10 1.47%0.61% 15.00£2.75* 37.61£4.92 55111327 54.00+9.92 171.12%40.10°
BD-4 847+0.57° 4.72£024° 020%0.04° 1.11£0.08 1.25+0.59° 13.12+1.93* 34.11£9.11 52.09+10.11 50.17+8.81 170.00+41.01°
BD-8 839+0.33° 4.9410.14° 021+002° 127006 122+034° 11.76+2.11° 33.92+7.62 52.1019.88 50.0917.95 161.72+37.84°
BD-16 840+028° 4.711020° 0.17+0.03° 1.1420.05 123+024° 1275+1.97° 33.6116.97 53.10%8.10 51.00%9.16 160.19+41.72°

Values are mean + S.D.

Alphabet : Significantly different at the p<0.05 level by Duncan's multiple range test.

BD : Basal diet.

BD-2 : Basal diet + Leaf & Stem Extract 2% of 100 kcal, BD-4 : Basal diet + Leaf & Stem Extract 4% of 100 kcal.

BD-8 : Basal diet + Leaf & Stem Extract 8% of 100 kcal, BD-16 : Basal diet + Leaf & Stem Extract
BUN : Blood urea nitrogen, GOT : Glutamic oxaloacetate transaminase, GPT : Glutamic pyruvate transaminase

7} BDZET foj8oa E3irh

%+, blood urea nitrogen& BD-8¢} BD-167-9] &7} U
WAl A TEY foFez A el lactate dehy-
drogenases =& LSEE H713 #9] 5%7} BDTET {9
Moz wstom Es BD-S, BD-16¢ XE= BD2U
BD-479] FEET ¢ fojdog wA Jebgth

Table 63} 79] ZIE & o LSE H7twe] @93 g4
Bl7} BDZED £ FeHdS € = URT FIH0lE, &
ARl Ae)7} ol ER] EAFEES Ao]Z Ko} LSEx
FoA Al o] #FF IS T2 ULE AN F
AR 1 71A M e Y FAHY in vivo AEE
23 g Holof stAlch

5. 83 XA =T o|xle AdE
Table 87l= €3] A =9 AolE F3IFth
839 Ad¥ = =5 BDTH =¥ LSE A/2E0Y &

16% of 100 kcal.
LDH : Lactate dehydrogenase.

ARl ztolE YeRH L UATE ¥ FH2HE T BD
FHr} LSE Arie] §9802 Wty 3] 16% LSES
A7V 2o B2E 2%, 4% L 8% LSE Hrie] s=Ech
fFodez o @orrt HDL-Z# A8 &2 LSEE 713 v
T8 X7} 7]E2Ao| TRy frelFes ¥3tn LDL-Z¥
2HE FEE LSEE 7R Ul wollA fejdo = vtk
FHAAL BEE 4%, 8% 2 16% LSEE 713 29 55
7} 7184 0| H 2% LSEE A7 ZETh folF oz ¥k
£l 53] 16% LSEE 715+ T 4%, 8% H7IE20 % #
oFo 2 o R}k

AA7A 78 Y L F 53] FH2EHE At
X dTFELE AV EYE, FFHNA AHFE FAA
EA FH2HE TEE 4F0 Zastr) 85 s e
Z71= o B3(Choi et al 1993), QIAHEZE 7122 0]
Arkeled FA438e W ¥ SH2HEL Boloy %
oM & ¥ 2 ol the Leed] E11(1985)7) it EF
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Table 8. Serum lipid concentrations of experimental rats
Lipid Total cholesterol HDL-cholesterol LDL-cholesterol Triglyceride
Group (mg/dl) (mg/de) (mg/de) (mg/df)
BD 341,38 1.02° 26.84+2.92° 62.91+5.12" 61.06+12.91°
BD-2 266.38+20.10° 30.25+4.11° 46.24+8.75° 60.90x21.41°
BD-4 258.63+19.16° 32.63%3.76° 44.16£4.44° 47.31+18.20°
BD-8 225.02%+17.62° 30.50%2.11° 38.95+6.05° 5132+1627°
BD-16 216.18£19.24° 30.57£4.09° 37.33+4.92° 42.54+ 9.82°

Values are mean + S.D.

Alphabet : Significantly different at the p<0.05 level by Duncan's multiple range test.

BD : Basal diet.

BD-2 : Basal diet + Leaf & Stem Extract 2% of 100 kcal, BD-4 : Basal diet + Leaf & Stem Extract 4% of 100 kcal.

BD-8 : Basal diet + Leaf & Stem Extract 8% of 100 kcal, BD-16 : Basal diet + Leaf & Stem Extract

A9} E7loAl AAEUT extractE FAHUS W A =
8 28 &3 SR H ] o] ZAEHAthe A TE(Kang et
al 1986, Joung & Choi 1985, Lim et al 1981)% H31=lo] glch

AUAMRAE-E o] &3 AT Kim et al(1983)3} Lee(1985)
9] d77F HaEo] gled olE Ao BF Qlikdlent
718 A 29 gHolu ARA M FZH2HE, T
AzAe Fr7t v Aoz Yehdt) E3 I caseind] 3}
R Fe A o) Fol| A 2k Ao Z¥| A EFe] A8y
I A casein?]o] oA Frlgeo] BaEe] YrHLim et al
1981). FAo] A Aatel ofsf A e UL E
8334 528 9& ¢ ke FL ojn] &zl ARl
ojcy. H Y 2HEF FFE X FFH A 4
ol 23E Ao TR/ 4, ©rHEY TH, AL E
% 4% 5o =95 o] £33 AHsrle AHA2Y
£ Ao AFE Kol AAUH &7 EF F2Yo] EH
ANAEeed EFed =88 & 4 Jdn 2o ey ol
A4t} ALE AE<] 2Hgo 98] JAAEde] LDL, IDL
9 chylomicron®] A|A o7l =3} LCAT, LPLY] 8424
Ao Fojstd vehd AsE AAREY BF 7)Ad B3
ATFE FFgsolok & Aeo|tt.

2 W HE

Qe ANE F 9 o454 Rekm 9k L 21 5
QPRuES) BEYALE RARTA ATE AY - U
QT ole] wet AU 018 EF 229 2298
Aol FHse] VE, JYES L ¥ NY BES ¥
H3R.

5 4ol ¥ 99E HATE AURNE F29S B

H

16% of 100 kcal.

T fHez dgion} JHEEL Rz #
velgtn 34, A4 gde] F5EL {8 ole
oA A4RAHE FE2 Al T A olATh
718403} LSE A7kezte] A7) FAE vias) B 4%
o] LSEE Hrhetze] AAFA 8oz 315 13 1
glo] BAL 247} 2%, 6%2] LSEE AH71et FollA 2 ZA 7t
J182o] ZHT} §olAoz & Aoz velgrh HAEA
Aot @) G A E BAY FEE AARAE 25
N2 H7I T 7B F o] 92 AolE BYE
o AAFAIE 22 Hrlre A% 2 JUE HE &
2% Aoz Yehgth =3 83 F FE2HE, LDL-Z
P2HE 2 XA FEE 71E4o| TR} MRS
FE24E A7FF2R FolA e o2 ygka ¥hE HLD-
FYAHE FEE QARNE 329 HrHEdM fde
2 ESith

Aislst V18 EF 5 FE2YLS TEHUE FUHE
sl AFEY JLEY 5 vl 2 7| B2
o 4FE, 9% 0] EdTtn #HHH ol F5&9
3o 3 AR FF o5 AHA A vehd &
Bz JZEe 3o A Frol Fo3 Wale i &
AR ALEY ZEo] oF ASE Alggrh #FH A
LSEE Foiste] vehd AatelM & LSEE 4~8%7t 71 &
Pt & Fxetu gudt a8y B 2948 EgEd
human studyE S8 A3 Zol i3 33 2L FoldtiA
T8 AlEY A% 7154 AFoRe g8kE EAE
F glegzg A4t

Ho
e
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