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The study on the production of domestic

brand velvet antler and its active constituents

and pharmaceutical efficacy
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SUMMARY
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l. Title

The study on the production of domestic brand velvet antler and its

active constituents and pharmaceutical efficacy

[I. Purpose and Significance of Research

Despite its several ill conditions in domestic and abroad, Korean deer
farming is maintaining its continuous development and it shows
contrasting appearance from decrease in other stock breeding business.
History of Korean deer farming is comparatively short but has showed
rapid growth. About 160,000 deer are raised as of end of 2002 in
12,000 farms and these are 299% and 209% increases each respectively
compared to past decade that is evaluated that it shows potentiality in
development of deer farming. It is evaluated that it is because of special
features of deer farming that are low cost, low labor, environmental
friendly stock breeding, high benefits in that industry and if only a few
problems are solved additionally, deer farming will solidify its position as

the best farm household earning source. The biggest problem of deer
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farming is that even if Korea has largest velvet market in the world, its
market possession rate is below 30% which is derived from the fact that
its cost is more expensive compared to foreign products and has low
productivity due to lack of related research.

This study was conducted to establish the high valued(bland) velvet
antler production using medicinal herbs and special feed sources and its
quality and pharmaceutical efficacy for intensifying competitiveness of
domestic deer farming industry through differentiation to imported velvet

antlers.
[Il. Contents of Research

1) Brand velvet antler production

This research was conducted to development of feed source for brand
velvet antler production and to establishment of velvet antler productivity
by feed sources. Also this research established proper condition for
brand velvet antler production by feed sources.

2) Assesment of quality for brand velvet antler

This research assessed basic quality of brand velvet antler produced
by different feed sources. Assessment was conducted to analyse crude
protein, crude fiber, ether extract, and crude ash and amino acid and
collagen contents. Biochemical composition of blood serum was also

analysed with condition of different feed sources.

3) Analysing of active constituents in brand velvet antler

- 15 -



Active constituents were analysed with GAGs, sialic acid, and uronic

acid for carbohydrates and phospolipid and neutral lipid for lipid.

4) Pharmaceutical efficacy of brand velvet antler

This research was conducted to determine pharmaceutical efficacy of

brand velvet antler. Intake and growth rate was assessed to evaluate

value of brand velvet antler as a growth factor in experimental animal.

Also the efficacy of antidioxin was determined for brand velvet antler in

rats exposed by dioxin.

IV. Results of Research

1) Brand velvet antler production

All feed sources were not significantly differ in production of velvet

antler.

2) Assesment of quality for brand velvet antler

a. Feeding of Dangyi and medicinal herbs mixture

The content of crude protein was higher in section of velvet and

sponge of antler produced by feeding of Dangyi and medicinal herbs

mixture than in antler produced by feeding of ordinary feed. The content

of crude ash was lower in section of velvet and sponge of antler

produced by feeding of Dangyi and medicinal herbs mixture than in
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antler produced by feeding of ordinary feed.
Biochemical composition of blood serum was different in some

constituents by feeding condition.

b. Feeding of mealed bark of lacquer tree

Chemical composition was not significant in comparison of velvet
antlers produced by feeding of mealed bark of lacquer tree and ordinary
feed. Amino acid was also not significant between control and treatment
with mealed bark of lacquer tree. Biochemical composition of blood
serum differed significantly in some constituents between control and

treatment.

c. Feeding of Chungung and CLA

Chemical composition was not significant in comparison of velvet
antlers produced by feeding of Chungung, CLA and ordinary feed. Amino
acid was also not significant between treatments. Biochemical

composition of blood serum was not significant between treatments.

d. Feeding of mulberry, Lycii Fructus, and by—product silage of oriental

medicine

Chemical composition was not significant in comparison of velvet
antlers produced by feeding of mulberry, Lycii Fructus, and by—product
silage of oriental medicine. Amino acid was also not significant between
treatments. Biochemical composition of blood serum differed significantly

in some constituents between treatments.



3) Analysing of active constituents in brand velvet antler

The contents of glycosaminoglycans, uronic acid, sialic acid increased
in the top section and sponge part and those was higher in brand velvet
antler than in ordinary velvet antler. Total lipids content increased in the
top section and velvet part of antlers of all groups. The concentrate of
inorganic ions decreased in treatments. Phospholipid was higher in brand

velvet antler than in ordinary velvet antler.

4) Pharmaceutical efficacy of brand velvet antler

We investigated anti-toxic effect in dioxin(TCDD) medicated rat under the
purpose of clinical effect of velvet produced from diverse medication fed
deer for brand velvet. In this study, from the examination animals exposed
to environmental hormone, dioxin, improved result in medical plants fed deer
velvet group is shown compared to ordinary velvet treated group and

untreated group in forage ingestion amount, weigh loss, viscera weigh.
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do 2 puAFs] dd AYE S ek 2 e HEE ey
=HE 2R FubPkE FAE f87 ddok 23 BE2 Agach 5717
Aa Al AP wd& vlel & Heolil o|d Sdold 4F
e o 2d& F542 5 de T2 79 =¥ E A Ak

Haflz] Sufield SEEYU S8 LvFE Sl dRdAelY 338
Hold = 2lgach bR 10-158) Hes vl ¥ He2 F3W ¥
=2 FAiHe] 2 agelvh v gRabgs] F E4EY S84%3E Y
el o2l $= 217 o] $e2 AFguct o Y 2 =go] £
UH FHedel movh w8 Lol S FAFgs Y WA Ao 2
=iz dHo= fo| veh A Yol FEE o 5+ sle el o
o fele olg ek ol Hojk S8a3hE AAHY e & Hem F
AE olF #laiqes Fo Bohi Sibsgel cigh Apda A% 3 F
£8fc},

22| whe AREARHe 28] ARl At =g Su ot AbE
#htlef 2l8f sgatel o =ibsgabe] ApddE EEHd 2 Yske o
ol d et alckd Sl gedAs] dgE olf Tk g 5 2ok

£ el F7Ea Als 53 apdE Hege] d3E B8 HE3HLE
T  drkd sUAF e BEEAHE A EE JAa de e HFd



ok oMY o ade A eche R oRye] AlEE ¢ U e £
d7& drige= gasich

£ 43 9 F 55 59 3FY7 s et U FE U <13l
th ole ¥aidEs] s Ht HEY AR § etk F2 deke A
w8 AMEE 222 SY3} S8 Sy sley, REWE st 5 F
FHRh=Ee el BE =i =0 ez I4F B7le o8 ohu
UFRZANEE s 2=A42] 78S B =83 o9 = A3E
Fapahr] Ak

EY £ dFdES A0 S FEE A A7 O AR &Y
e AtdzlElE 4EHeR Aduch o AlRE AilE o 25w T
4 & ohz} el dgie] A4t o 5 AbBelr), & Aol o] AEE HEY
o Fel up o] ARRE A4 o] B SE2} | Red Al dddct
H ol fe vl S84t BEEY Bide] § ek



H3d dyigdsd s 2 24

A1 A A LAY A BASNE g

1, vele g5 499
ko A 1 dE

1) ezt I dHE AEae Hel
<E 31 BRE =8 by =3 8l 5

Tt T e dedz]7 | AgEs
002 3, -
A 14| Faakse et e 7 LE]
3 2 | Bababaed R e
T g, 37 Egged) | 2002 T -
2003, 3, -
A 34y | W s g e | T El
2003, 3, -
) 44 ¥ | ShpalsE Tt A, L4 B Bk
Tt an ®al
Babalgwd
3| Gals ﬂn.,,{::; e F70=H 2004, 3. - =
j;%,“ e ONE | 2004 7. =
o Al
2) g

- AEE Zze] A WikeiRe YHARS Feishs F o7l A
Hae=m Had spdct,

- Zpzhe] e A oot 454 e] P agnE T dgdy
speich =gt Fobws ASE FskA Hgspac
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- 2 dgaRe] Feie o] AAE AEYY dashe mgegat
shadch

- dEHNE ST AT 90U FHz T EZe| o Rz AlEA
A FEspdCh

2, MaeE g 4408 3

7k A 1 248 gHE St 2UE w8

11 A8 Fedat
CE 32 # 14Y H@HE St BiE sg ApERA

[tem Contral Treatment
----------------- g f day ——----mmmmmm oo
g H 300
b A ui] TO0
Era)u 500 500
H] = 480 480
x =B 20 il
g A000 3000
4 & 500 500
a5 o 22

@ Wrkta o2 2HE HrhEE dE 2 F feE Sk dd
o sugsidrh 9 S 1Y 300eE So9etdch @A, =Ry, A, B
B, =FAE, 4E8E E 152 o] Y3 v|EE Egkeh goidpua 24
2= Py Fol& spych
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2) dEArEs o 2HE

CE 33 A 14y o HoE AR Qi 248
i L
=i | HA |ERew| b= | Zaps 43
ltem A Al R
----------------- ®= in DM -

Dry matter a1, 7 78.9 18.9 21.7 394 a0, 1 48, 2 50,7
Crude protein| 11.4 16,1 7.5 9.2 16, 2 16, 8 43, 3 17. 8
Ether extract 9.1 19.8 0,6 17.1 2.2 a1 16,1 11.0

Crude fiber 10,8 10,6 11.1 13,1 35,1 7.9 11.7 186

Crude azh 20,6 9.1 1.1 arT d.6 6.5 .1 A6
3) =g g
CE 30 A 148 98 I Bos 55 A
Control Treatnent
Deer
Froduct D 1y production Froduct Cai ly production
__________ P —— m————— g —m———
1 9500 122.5 GE00 72,5
2 57RO 71,875 TZ20 an, 25
3 600 107, 5 7750 96, 875
4 4700 5E, 75 10950 136, 875
Average 7212, 542385, 5 a0, 17429, 8§ 7930, 042175, 1 99, 117427, 18

g Mol whE BiE Sfefabd s B O3-4o] 2pM8] cpepobeich ol 2Fa
THERE] ik alelsld S Fol ' uepeEeg AR faH )
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ol YUehbA] Yach S8 guhdE FAgE ofF L sA dds alo
d ateEe] aAle Seeolvh olBeld W Hrbkdel tht gide] A o
Epgt gt 2w HBAE g ik dls SHHE77 FEAY ade=2 ¥
B o #Feg s

oA 2 Y E g2E Sy BiE 5§

1) A84E S49% 4 994

CE 35 A 2dWH TF gRE St BUE w82 A8 2d

Al o &fa| () CF %) oM () feeding (g} | DI CF
=¥ 40 20 47 2640 1240,80 | 248,16
L 15 10 a8 a0 871, 20 87.12
HE 15 ! a8 a0 871, 20 i, 98
o 15 16 a7 a0 861, 30 137,81
2 15 18 ad a0 a1, 10 158, 60

& Body weight: 330Kz, feed/BW: 2=, Total feed: 6600z, CP average @ | 4%

atx g o fut Bl mg2] AQEEAL f2 Ee fr) ofx2] FRE

22 olfla, wi, H 4FE FF A2 d¥FE Eele] Fo 8
gk F Sc%S AEd 98 =8 Foetda Wy g4 S« F
6600go| T, GEalRe] Ha 2okl Y2 of ldx @S] AHsle] Fof
8l o},




2) APALGL] gadalak

CE 36> A 248 e <2 F ¥ BiE 5§ Aaky

Dheer- Contiral
Product Average Daily product ion Average
1 3760 47
2 2880 Jig
. a, . .
3 3200x 3652, Hgt 655, 2 10 44, 4t 8.1
4 4370g od, figg

erzefiy} bR BiE S§ 40eh2 3553 Sg& Af4h shela o W sk

© 9 4. dg o] YEith # A 1EE gl At =2 g s Bels
ol fe A d3ed o AR A 2dHe] AHEE Al 2 3d g2
2 Aol Wk (3ol FF 5 oE HF[L= ofofr|sta it E
H 1dge] Hapet fo] o =M= Mo 22 ok ofx vjglE Foi
B 3-62} To| 2t FiMpE Afabd S RobE of HEprp 2] e Heoed wof
Bibdels 237 glcka spEsch

ch A 3 dEH U5 e St BUE 5§

1) dEAbas] o 243



CE 3T A 3WY ST 7k BohE APAbRe] YUHE

Iten [H CF EE CF ALF KOF ASH

%
corn Silage a0 4 g1 2.9 294 2.5 5.5 4.4
concentrates 91,2 17.8 a5 10,0 16.7 48.3 6.7
Loupine sood HE, 1 3z.9 6.6 17.8 3.8 2.6 2.8
RS 91,7 4.8 8.6 2.6 51.0 58,4 2.7

EVE& © Fhus verniciflua sickes

04 : Ory matter : CF ! crude protein @ EE @ ether extract © OF @ crude fiber

ADF : acid detergent fiber | MOF @ neutral detergent fiber

2) 8 AfakEr

Control Treatment

7701

2000 - 3179  355.0

Elk weight (kg) Antler weight (g)

caal 3o1n SUpR o) Hele nge] Alikd

SUE 21)8 Foith MOE =ge] MEE 18 4o T Uehjalnh, 84
e U )30 el T0lg 02 tha &A Uehlrle ten) #e
Hql Aol gich B HF VRS FoU MUE ge) Pyt sy
HE 2 2o)@ wela iz elth, SUE £1] Egh ibdels darg 713
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2 Eeht w82 AR gRelu Y4 S Ak d9E 7 A2 4

EEich

k. A 4 dE gt dage BE =

1) dHAE gude

H 3-8 A 3 4 A 04 g BUE 58 AR YU

Chemical composition

Item
Ly cP EE CF hsh ADF NDF CA F
-— x
Alfalfa bale B8 0 164 18 343 B0 412 563 1.3 02
Concentrates 570 160 40 186 2.3 0T 0.4

0 Dey matter, (P! Crude protein, EE @ Ether extract, CF ! Crude fiber

ADF ¢ Acid detergent fiber, MNOF @ Nature detergent fiber

2) dEabse HEg4ter

B 3-05 e dAgelzt Fabe w82 Addbdel oldls Qe oigd
dapolch Adade dEdeld A EA debsa o2 s § e2E
A uepdch deuv o] fadks fgoh ol AR e mhep gaby
of A ga w2 Yyl wiEelvh E 82 gibdel FastA Zgat
£ &% F «EEded Brse 5% 7led @30 e 8 7l 9vy

2L FUsich
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CH 39 M1 o cLAMr) Bas Sg2] Aabad (gha] @)

AlsHE E =
1 340, 00 370, 00 |
3 465, 00 435, 00 |
Comtrol 7 390, 00 300, 00
24 470, 00 S50, 00
= J5s 416, 3262 6 416, 32110 5
2 460, 00 410, 00
4 365, 00 370, 00 |
M g E30, 00 00, 00 |
12 325, 00 315, 00
(=53 420, 0492 O 308, 7277, 9 |
B 330, 00 275, 00 |
[ 165, 00 140, 00
CLA 10 365, 00 380, 00 |
11 420, 00 475, 00
8o 320, 04109, 7 317 541438

of. A SHE 7713 e, VPR AUzlAE FAY MOs SE

1) d8 A2 =3

CE 3-100 F7)zh Y, ek Ablzla] Biie 5§ ApR 2

a7hE 2 7hat e
2712F A7k 7717} | ke

ol Ml ol 32712} 3 kg, 200z

PerabE | ZHE PeiaE b ke

Al Azl

- 47 -



CE A1 773 ol PeldalE Azl @ Fet mos 5 g s

(ke g)
ANSHS f 2
3 2700 2720
5 2270 2240
2| K 6 2580 2530
8 2400 2430
o 2487+190 24804200
53 3200 3260
78 3120 3050
29l 81 3130 3040
95 4030 4030
B 3370+ 441 3345+467
23 1940 1900
Storeiare Al 15 2400 2400
o137 2 2300 2320
= 7 2167 2070
Ho 22014198 21724229

H 5 dHeldE ofarial R SEdabdels WY AlRRdAe] aqlez
B8lz] By A E E I-110E B o 5 gk AHezm g Habdol
Hlmdlchs #2 AlR2a2] 7hx|7l ¥t ez de o+ glch g
23 3 14Y4y gl s mg dE d3E B8 mo) H3Ho
= HESfof & Helrh,
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A2 A A2 AN A
1. @He ofx7 vy A5E Foif vie g2 SAPA

7h she} k2Bl Bele g2 alvk HletdE

CE 312> 22t ZE d2F Feitt ByE i) fdukaba 42

Hele wge] AW}

=z Velvet laver Sponge laver
HE RUEALR | SRIEIE | 2fEufE | HeRAE | EREM | H=uiE
% inm DM
Lry matter
Upper 2572304 | 253463 | B3T3 | 25 Ti6 3 | 35 0227 | 2 oBEdl 1
Middle 6. 621 4 | 356440 | 34 8341 |36 0240 | 35824 4 | 32 TH5 6
Bage 48 T4 B | 43,3431 | 4T 0242 | 4T B3 2 | 42123 6 | 44, 244 3
MeanSE T 0210, 7| 34,728, 3 | 351495 | 35,548, 3 | 34.349. 4 | 33,2475
Crude protedin
Upper 02, 123 1 | 90,121, 7 | 02 845 7 | 61 T2 8 | 61,821 7 | 61 421 6
Middle BE 023 0 | 853421 | BB 4232 | B0 1433 | BE B22 4 | G5 0211
Bage BS. Bad 2 | 9l B2l 4 | B2 T4 3 | 491417 | 53,3330 | 493147
MeanSE BE B23. 2 | 80,3431 | B9, 024 4 | 56,9268 | 57,924, 2 | 55, 542 4
Ether extract
Upper 92223 | T.B2l1 | TTALZ | 25212 | 20209 | 1,903
Middle 10,342 5 | 11,2223 | 10541 4 | 1. 6208 | 0. 820 4 | 1,020 3
Bage 11,742 8 | 89213 | 9 71 4 | 11207 | 03201 | 04201
MeantSE 10,441, 2 | 9,321 8 9 21,4 1,720 & 1,10, 8 1,120, 3
Crude fiber
Upper 0,906 | 06203 | 08203 | 0.9208 | 0.620.2 | 0.720.2
Middle 0, 820, 2 0,70 4 0,720 2 0, 620, 1 0, 60, 4 0,920 1
Bage 1,20 6 0, 820 4 0, G20, 2 0, 620, 4 1,420 4 0,520 1
MeanSE 09201 | 0.720.1 | 08202 | 07202 | 0,920, 4 | 0,720 2
Crude ash
Upper 4,840 6 | 64209 | B 241 9 | 32 5:0 9 | 33 241 8 | 30 221 4
Middle TER 0 | 6. 4216 | T 0205 | 359 T8 1 | 41 523 8 | 38 %26
Bage 9.03+2 2 | B8l B | B 2l 8 | S0 616 | 4T 1208 | 47 9215
MeanSE T.232.2 | 71212 | T. 1216 | 40,9290 | 40,546, 9 | 35 022 2
Ex ethanol
extract
Upper 7.541.5 | 7.3£1.9 41415 | 5207
Middle 35403 | 5 T2l 2 30212 | 32207
Bage 5 621.2 B B2l 4 4,821, 7 4. 1%L, %
MeanSE 55220 | B ExD B 4,008 | 4.2:09
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L Bl mge] gel gy

<E 313 G2 3F g2E S 2UE w§2] g@94Y

M 2 M g

pkAlZ | FE | g UBRALZ | S | 2FEeiE

AET 45,7237 |49 3211 2| 35,028.0 LA 0,150, 1 | 01740, 1 | 0, 0520, 1
ALT 41,344 9 |34 0210.6) 26, 544 2| LDH | 383, 2210 | 336, 2245 | 309, 2434
AP |T5L.52TL 2| BG4, 01T | 630, 7233 Ch B.240. 4 | B 4207 | B 2:0 4
™ B. 50,4 | 6,302 | 6,240 4 P T840 8 | 6,709 | 7 0208
ALE 31001 | 33540, | 50202 HbTY 3016 2 |57 2434 2| 38 023 8
Chodest, | 86, T22.8 | 79, 225 5 62 5216.6) TG B, 7225 | 32415 | T.T210.0
T-BIL | 08202 | 112007 | 04203 HOL | 57,2217 | 54,7263 |44, (=13 4
ELI | 56, 2217 0 |105, 7223, | 160, 3225 | LDL | 14.0£1.4 | 10,2415 | 8. (0.8
BN 20,522 T | 23,8245 | 21,1233 HA 142 7245|144 221 2|139 2441
CHE 162003 | 1. 8201 | 1 6402 K 4.240.1 | 39402 | 35201
GET 23,2309 | 2T 3213 |23 2328 L G 223 6 | 06 022 8 100 5451
D-BIL | 03201 | 032002 | 02201 Az 0,50, 1 | 114001 | 0,520.1

|

WALES} ST 9 clxly AEE Fou Adeld AHE w82
WibdE =4 Ha dEdEs w9 2 g2y AlERE S A =8
o Thi whelrls FYE depdlon 2ok gRE velvetFzd sporged

ES dubie] vis) &2 FeE vepdch 2=

-3
"ul"l.—.

vetvet Bl sposgeie]]

A glubabEe] ulsh w0 erxely GRS AU el Sfol the o
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e o] qladrh. 2HSE YUGET 234 Saon 28 o Wik
27} sl ebzelat AR Folal Bo) & AR Uehic), =8e) BUs
Brlshs 71@e] sl 5% ethanol FEEE A$E YibjEel] uls) @i
qoekzelal AR FoiAl velveta spoogeBold BF ebphl golrls 2
gro] vjebuith, ¥ el Foislae] 7lEe] Melgel & 2ol Uzl o
3 hes] wleh ebzelgbbEnhe Foietel] miRe) shaalelu) e} eier
2] pol7t A=) ehakz] TRl Mzl el Wb HapREe) ol 2 vl
Uzl ehatou} ol el ebxE Foigt AdTeld whid ghatz 24
£ o, Z3E 0 g 5% ethanol extracte] fate] Tha FlAEE 74kl
QEse] ek 4l orgalEe] W7l S82] YU HEPEEeE The derg
o2l Hez gheigich

AEARSe] SEEZA AR Hele] ch HEE 2HY AzeldE QY
MEes AR Holzh QHE T M8) AT BES QnbpEe] ]
o w9 ebxelgbiE el ZASlelon) Cholesterol® njalzla) AE
Uelsith 1 ©F Glucoses W8} etxelyt ApETeld Holzoo) BN
£ Z7lsleich LS} HIL 9 LILE 25 whysh obxelyt a7}
Ap27 uTh whola Gl cholesterols] $E0] wolals WHe A2E
ehfedc). mhebd AEZ Ao ThE M) odotss] BEE Wil dojy 5 4l
The g slugela ale] Qb RabdE Sdziziel ojie] Hdzisl m
£ =g) AFE A+ o €AB0] 3 £ olg Fes vwisgc)
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2. U 337 BOE 58

7 SR Sujay} nels nge] Ay Habdl

CE 3-14> FYUF st BUE S8 4 4
[tems Comtro] Treatment
Sporge Velvet Sporge | Velvet
-------------------------- [ % e
Crude ashy
Upper 6, 20™:1, 18 32,1973, 81 4,95™0, 28 29, 14741, 38
Mi del 1 e 7,810, 91 37,0212, 93 6, 09"¢], 51 33,2311, 52
base 9, 00740, 19 48, 4312, 04 8, 3740, 48 47, 06™11, 41
Mesary 7.6741,41 39, 2148, 6. 4721, 22 36, 487,23
Crude 1k
Upper 1. 8310, 77 0, 4440, 21 1. 41440, 36 0, GO, 25
Wdd] e 1, A0, 94 (0, d520p, 37 1, 7oA, 43 0, 4580, 25
bage 2. 1610, 12 0, 3540, 15 1. 3640, 72 0, 4610, 36
Whaan 1, 5540, 55 0, 4120, 05 1. 4920, 17 (0, S0, 03
Crude protein
Upper 87, 54401, 83 61,757 44, 89 88, 201, 46 68, 32714, 58
Wi dd] & 84, 27742, 65 63, 92715, 62 85,971, 23 B7.21742,12
base 83, 4621, 79 52, 16743, 60 B, 34", 22 55, 11740, 95
Mearn a5, 0942, 16 59, 2746, 26 a5, 1742, 47 B3, 5416, 21
Ether extract
Upper 7.14'¢1, B0 1, 58740, 46 8. 1614, 58 1, 5540, 74
Wi dd] e 7.94"+], 86 i, 99740, 26 9, 74"+2,12 1. 04"40, 23
base 8. 68't1, 94 0, 3170, 31 11, 48"40, 95 0,93'+0, 14
Meany 7.9240, 77 (b, 96400, G4 9, #3020, 99 1. 1720, 12

1,E teans with di fferent superscript in the same section are signi ficantly di fferent [P0, 06),

i, b, o beans with di fferent syperscript in the same fraction are significantly different (P<0, 06,

S50 8 Mol A" treatment ) £ S3 2] A8 i control ) 2] SRS

L
¥ &

g, SR o] vlalshal velvetFa) spoged 2 2 EH S| 4514

th BEish)e Selveield S82) a8 Brigel wdoid AE ey
fdo|vh, Hal ¥4 82 Hohis248E Genviz| s Hy 32 4Ek|




Ixql A mfolzla He sat alv (oA, o2 Flcontrol 12] HE2
WakE velverd Aol 6 20%, Fcf 7.81%, &hc 92 HaH oz gofjuct &
chzh ghare] & Gebsbet dofel o, Adofeb spofibe] feldgt olE H
SCHPD,. 05) sponged AFC 32,19, Fcf 37.02%, &) 48,43 2 vpepulcl
AMH o sjcfa] Yake] watert ozl sfo, Foieh spoiha] F2)dq
1 # = o (P, 06) 32| treatment ) 2] ¥ S 4bake velver & Abcf 4,95
Fofl 6,09, Sjcf 8.37=2 sjcfe] fhake] &) vpepben), Adciel s, gl
#b scigh feldet ol Edch (PO.05)  sporgedS Al 29, 14%, Fof
33.23%, sjcf] 47, 06%2 Aol Fcofl, sicfl o] ek Frb depsten fef
42 QI HE eTh (PO, 05) M) treatment ) 2} AR control 12] v alefd =
A Mz BF Mel2rt cl2pRch okt ks gekalkg vepdo) oz
(control ) 2] Fcieb sfcle] Hs AdaHHYe] 7123 ojghF golda
slovh, M| Fitreatment)2] HE #cj2] 7|E2qh mis BE ghRalg]a
sl o2&, &R Soi= zhsle] flzs) whopl £ alrka 228 &
£ oalHon, R4 dAEA galch wedAE ¢ Ude HAZRE spoeged
2 velvetZ R} of 6ufH 2] B2 Yskalo|F Roon, # Mol Fo
“do] dHEdch (PO, 05)

24 frlerude fiber)is A Mzl o oz 4 F ficle] f2lde
HEA] ghatst Ma|Fet cfRFulan oda] Felde] OF Ha] g
velvetZolld = 2wofghe] @haks} sporgegollds 1woighe] iy Roe
Lh M| treatment ) 2] A, Friellds ollde] f2)4 (PO 051& Helshals
frelado] ol ¥ == gfaich HEHoR mfeo gy 24 F(crude fiber)s
Hafld 2 Folld 7 o2 gekE depgich

Zehild(crude protein)S C&F(contrel )2] velverd Aol 87, 5= Fcf
B, 27%, #jcf] 83, 46=F Lfepullon, spoeged AFCHEL, The, P 63, 092%, &fcf
52, 16x2] 3| F vlehujdeh velver & 4 F, shee] dhaks Ve ot #
2 d2qld == ghabal, spormed Adchel #pcizh, Fofeb spcfie] feld
< H=E ek (PO.05) 82| 3 (treatment)2] velverd Afchad, 20x, Fcf



85.97%, #jcf 81, Mx2 pepten, spoeged Al 68,32%, 67, 21%, 55,112
vepdrh velvet3E 4, &, shee] ks vehfsie, doiel siofih Folet
sicizke] feladgt 1 F Elgch (PW.05) sponged-2 A & 8fc] 22 Yaks
el ey, f24d-2 ol d Ela] ghatch 2, M Ma| et cjz2 2R
A velverFs] Ugko| sporgeFETh A uelgten, f2lde] oF =49
ch (PO, 06) Sh=lgh, s8o] A F Shcf f] gEE A Alrkes @Rt
(surwwoo 5, 1995 0 3 5 2002)ef cf¥t moate] gheRE ghfad S qlojo
b fEdeE odF Eale guch d3gke] cfE2Ficoatrol )2l Mz
(treatment | 2] d]atefl M= velvetFal sporges 5 f&ide] o ==] ghat
2|k 2| A treatment ) 2] TEFe] clR T control )of] vl 8] BEHEH o2 H3 1}
epwich. FE8) g@oigh ApdE 2 Aol glojd Zghalgs] geke] o} A7
Balsuweo, 1995)2F o] $lE o, Afciel, 50, Gl 57,13, Sjcf 49,27k
v ks w2 £AE vepfdrh o HE abge] odobyel], BHEHA aql
2] afo] gl Aoz wojch HPAHoI miof slojs EehAUL Ha) 4
= F 7F e e vehia oo, velvet3E spoegeF R Hako] =
Al vepsteo), f24dE ¥ =) (PO.05)

22| MH ether extract |2 T2 control 1 2] velvetd AFClT, 145, Fcl] 7. 94%,
sicfl 8. 682 Ljeputon, spoeged AT 1 58% FCf 0,99 Sicf 0.31%2
Lieputth velverZE 4 . #fcfef] cfieh f2lHal afo|r} ol =] gake
Lh, spoegedS ERE MO I 4 F shee] gakairl alalen) dofeb shofef
cgt F&Hql Apolgk 21 =gk (PO.05) 2| treatment | = velvetF 4
cf 8. 16%, B 9. 74%, Scf 11, 48«2 Uepston, spoeged Adrf 1,56%, Frf
1.0d%, &fch 0,93x2 vjepytc), velverZ2 4 &, shol2] F2Hql 2l o
B =gkt spoegede BRI AL F 8o o] YEkalels alalend,
frelds ol =) gtk 2@ velver 32} spoageFe] ulals W ke
A velverge] o] spoegegel] vl &A depsta, fede W ol
ch (PO, 06) chaFe Mz|e] vasde BEEYe 2 M|t &4 el
o} spoegeds] Soldor old Eelch (PO.05) FEHLE, welwtdE S



sporgegof| d]s] fake] Hoteo (P, 05), Mz|te spoegeFelld ] ko]
A vebtch (P, 05) Za]dtels] 2] dh@sicle] o2 gEkE vehdck
FEGUsumweo F 1996)2hE sporgeFolM s EEH LS dpeputet, f24
2 A=A ghatch el R, velverFE ) B, Aol w2 "l sk,
freldE JH == gk

Lh &uUF ozt BE Sg2 ofofleqh 24

CE 3-15:2F G-1602 H§ el ofo|eihimine acid) 24& 24¢ #
Zholth EerlE WrhE dH P treatment ) 2F B3 2] UH Fcontrol |2 Liey
=4 stdon, 4, F SlE vHee] ulatetal, velverFa) spoegeF o F
Hape Fosfadch
Aspartic acldiAspls Cl 2P control | velvetd Abcl 3. 4%, Fcf 3. 462, &)
3.12%2 vpepten], sponged A2, 37=, Sof 2,89 sfof 2,372 eput
th ovelvetd-2 4, &, 82 vlasd B e 2= o F 8o o= e
of vpepsb=]gh,  Adbchzb spofit Fofsb Scfdbelnt faide] EEdon
(P0.05), spoeged-2 f2]3ql alo| & vhehul=] ghalch velverFa} sporged
2 dlasds BEEHL2E velverdo| sporgeFirh wA uEpsbenh, #,
gicefl o g f-2]de] el FHE ook (PO 05) M 2| F( treatment ) velvetgS 4|
3.13%, Fcf 3.08% sl 2,812 Ljehdon], sporgedE Aol 29w, Fof
2,99%, sjcf] 2,29%2 Yeputh velverFolds BEdHez 4 F 8o oo
2 ggke] Yepbed), f2dE QHE 2] gl spogefold s BEHLR
o7t w2 gEhE vhebulalgh Adosl sfol b Eost sfofhe] feldek qf
A Egch (PO, 05) ch&F(control J2} 3 2] 7 treatment ) 2] d] ateflH = velvet
22| 4, FoielMgd 2] gake] EA uepsta Fejide] UF =
ch (PD.06) Eole] F= asp2] fafe] vhi Fisdria FE & 5
sizich, HEH2Z ASPE velverFo| spongeFRTE B YHE el
T}, (P40, 05)



Threcalme2 Cl2F2] (control ) velvetd Abcl 1,93, Scf 1,92%, &fcl 1. 72%
2 vebten, sponged Ao 1.63%, Fof 1.50%, #cf 1 18=2 vpepudch
velver ) sporgedold BHEHoZ A F, 8o o2 Yaks depslA| gl
F, Bl F2l44 & Lelf ek (PO, 06) M 2|3 treatment | = velvet 3 A
o 1.85%, Fcf 1.84= Scf 1,63 2 vepsten}, f&3Hql alels e
ghatth sporged Adc 1, 56w, o], 58= Sfcll, =2 vpepsben Aol 8
chzk, Bost siclabel] f2)ide] el =edrh (PO, 05) velvetF2} sporged 2]
ulatefld velverge] fhafe| spoegeF Rt & depsten, F, sfcleld &2
“do] el = gk (PO, 06) contrel 2} treatment 2] ] itefl = o) 27 control ) 7}
M 2| treatment )| u]8f fhake] Eobony zhis] Tpatgled Abrfe] ghakel
7wl

Serines Cl&EF (control 12] velvetd Abcf 2,17%, 2,15%, 2 0622 4 F8}
w2 gakg Ve fdzlh fold2 oW =a] gharh spoeged Al 160,
Sl 1.56%, 8fch 1. 40s2 2 4 F, sfof o2 YakE vehfdagh falde
A=A falch 2, velvetE 2t spongedd] dlaellME A F 80 2R
el g e ek (P, 05) M 2] 7 treatment )= velvetd Aol 2,07%, i
2.08%, sicfl, 90 A4 F, shofl 2] fhekE clehialzleh feldE oldEa] o
akrh Sporged Aol 1,57%, B 1.61%, Sfcf 1, 2652 velverF 2} spongeds]
Hl st = A, 8o 25 fede] ol sadct (PO.05) Foigae] st
of, “dciel sicih, Foieh sicighel F2l4de] Q1 = gch (PO.05) control 2}
treatment2] d]atefl s control 2] Yol Eatont Felde]l oUW HAls @
atrh,

Glutamic acids S8-2] Fideolu|ett 24 F 713 B2 g5hE Jehdfzich
(4l & 1999)2] Fabg S8 B3 o] SEuield w2 eRAlE Yehd
girh A2 Flcoatrol 18] velvetd Aol 5. 30%, 5. 24%, 5.07=2 vepton 4,
F, ool 2] gEkE vepde feidE 0F Haigkch spoaedE Al
4,100, Frof3, 82%, o3, N=2 epTh  velverF 2}t sporged2] d]atefls
velvetgo] Aol Folthel] f2lide] H= ek (PO.05) M| i treatment )

- BE -



£ velvetd Acl 5.07% Fcff 4,98, Scf 4. 60=2 pepebon), f2]4dE ql
A=A ghabi | sporged ATl 4.60%, o 3.91%, Sjcf 3. 46x2 vpepuich
Velverz} sponges] wlatefld velverd A, & 8 2Feld feldel U=
Tk (P40, 05) control 2} treatment2] o] alefl M =control 2] fake] Hakor) &2
o] ol ==& ek

Prolines cf&F(control 2] velverd Al 3, 85% Fcf| 3.78= Sjcf 3. 84«2
Arichs Foig fgake] Eoto} f2ldE F btk spoagedol
He Aol 2. 48% 3.06% 3 77sE sjcfa] gake] Habeo) sof ozt shof
Azt fr2lde] A =lgich (PO.05) velverFz} sponged2] vladldz o
A velvetg 2] gare] wabon 4 Foield F2)del old Eaich (PO.05) 3
2| Fitreatment) Ac3, 63=, 3,90=, 3. 68=2 Fcg] ko] woben), Fd
< UF == guton], spoegedol]l 5 Al 2.65%, 2,75+, 3,33=Z coatrol
2} optrial 2 sfcfel 2] ghake] A vepsen sfojel Fofzb F24de]
Q13 gedch (P<D.05) velvet2} sponged2] ]3| 5 velverZof4]g] 4tako]
won, Adoish Fofeld  f2del 0¥ =9ck (PO.05)  control 2
treatment 2] d]ats]dscontrol 2] fheke] gobe} F2lde] W H2ls Wt
=3

Glysines] $3r2 Glutamic acid ThHE2 2 A vepdch o)&2Fcontrol )
velvet @2 4o 3.64,3.71, 3. 862 8jcls] ko] B veput= gt F2l42 ql
A == glaten, sponged Ao 2. 85% 3, 46%, 3, %2 velverFz} optziz| 2
sicfie] fere] A Giebwta #fcfel Fojh sfojsp Fofibe| felde] o
2 ek (0. 06) velvetZ 2t sporgede] vlaleMs velverd Foi7t gobe
u abcfighe] f2lide] ql®= gt (P40, 05) A 2] RiTreatment) velvetd Abcf
3.71,3. 86,3, 72«2 epten Fofs] fake] EA viebdey fad 2 o HE
2] ghatrh sponged ATH 3.07,3.10,3.61=2 &) 5, Aol o8] ghake] vpepuka,
stcfiel oz sbchet Adofghe] falder old ook (PO.05) velverz)
sporge ol 9 velverFo] EA depsten Fojeldqt felde] ol
glafch (P40, 06) =)= (4] 5 1999 © suweo 5 1995 @ 7 5 2002)2] 62

- 57T -



oo l=thgtd Habel o] sfole] fhake] & F2E uvehdforh coatrol 2}
treatment 2] d]aleflds treatment 2] Yake] Habon} felde] W =zl
watch,
Alanire 41 50199912} The] &2 UFE Lt &2 F(control ) velvet
& abof 2,17%, Srf 2,59%, #cf 2. 58=2 ol ghEke] sah el gl
H ElAlghakal, sporged Ha] Aol 2,45%, Foi2, 7T, Shof] 2.66x 2 FofF}
Eih Relide] U Ha|gkalth velvetFIlsporge ol e spongeFe] o
gre] EA vebubont feldE elHEa] ghalch Mz FiTreatment) velverd
4] 3.21,3.25,2. 982 Fof2) Yake] & vehton} F2ldE 0 == et
o, sponged W] Ao 2,46, 2,74, 2. 02 Foi2] ghake] & vepbont
frelds olH == ghateh velverFzl spoegede] dlateld £ velverFol
A vepeta] gk f2lado] 3 Exgatch control 2} treatment 2] u] atef s
treatment 2] fHEke] ooy} f2lide] ol ¥ E=|e gbalch
Cystine 2} methicaicesl] 4 8 $f ofojletto 2y ek Haje|y =g
u elld= 2 ge] Hejzls @27t 2ol Hrh

Valime& ChZEFicontrol ) velverd Abcf 1,90, 1,90,1, 71x2 Adcls} sjoit &
chet sicizbe] feldet o =ldoh sporged ACh 1.80%, 1,75% 1,30=2
Liepgten Aofe] ghgke] EA) vhebsba, Adoieh sfofzt Soieh spofzte] fe
Aol ol =k (PD,.06) velvetE2} sporged2] ¥ aleds shofelld 52
o] ol Elech (PO 05) 3 2] Treatment | velverd 4o 1.81,1.84,1. 642
Fchel ghake]l wA uiebstent felde lHEa] ghatth spoeged Al
1.79,1.78,1, 21=2 ch2] gke] &3 vpepuboo 4cjeh spofzh Fofeh &fcf
Fhol] Fr2ladolql® Eledrh (PD,06) valine ®a] velverdo] & fhakg vie}
vjed=lgh feld2 0 =] falrh control 2h treatment 2] o] atefl M Scontrol
2] ko] wokon} F2lide] QA Hals etk

lsolewcine S Cl2F(control | velvetd Ao 1,25,1,24,1, 162 Az} & el
whont faj4ds ol =) efalat Spoeged ATl 0,88, 0,65, 0,702 Hci7l &
A vebta|gh f2ldE ol H Ela] ghatch velvetF} spongede] o atof gl



velvetge] Hare] mabeny A F siclelld f2ide] o =k Mezl+
i Treatment | velvetd Al 1,241, 14, 1. M2 o7} &4 veptal gk f2ld2
A == ghetvh spoeged A0 80, 0.76, 062 o7t wA ebsb= gt F
2ld2 A Ea| ghatrh velverZal sporged 2| dlalelMgh velvete]
el wmabeoy A F Slclelld freldde] eld =gk (PD.05) control 2}
treatment2] d]ateflMscontrol 2] §hake] ®obeuh f2lde] O Hrle oot
c},

Leucine Cl&F(control | velvetd Al 2,98« 2o 2.96%, 2 67%2 AF &,
Shof s e vrehufalal Adohst sfofgh Fofeb otk f2ldeleld H
edTh (P4D.06) sporged-S Afcl 2,85, 2.73, 1,892 4 & stcfse] gaks ve}
ielal velvergzl el Adchel spojzh, Fofst sfofibel] f2lide] dd =
T} [P0, 05) M 2] 3 treatment ) velvetd 4ol 2, 85,2, 86, 2, 53=2 Acfje} S}
H=gh gaks depfolevt f2ldE ol Hal gt spogegel HS A
cf 2.83,2.87, 1. 752 Fri2] gake] & vhebba sbofep sl g Fofsh ol
el Fr2)de] 1 Eedrh (PO, 05) Leucines (41 5,1999)8) dpmae} 3
o] E& YarE Uepich control 2} treatment2] W] als]AM Scontrol &) EHake|
Eatevt f2lde] A ==l dalch

Trycsine Cl&F(control ) velverd Al 1,06, 0,99, 0. 86«2 Hofe] |
= uepsten Acfel spofzke] feldek old E ok (PD.05) spoeged
Al 0.79, 0,63, 0.48=2 A, F, 8o 2] gEE dehfdda ol ot F
chep spchzbe] F24d& depiglch (PDO.05)  velvertFzh spoogeds] ulate
A velvetFoe] AF sioislld 25 f2l4dE& depfdcoh (PO.05) Mzl
| treatment ) velvet3 Adcf 1.02,0,.93,0, 832 4 &, sfcl2] g5ks vehfgalgt
TreldE el == galch sporged ATAO. 72, 0,72, 0,43=2 ol Foizt ]
= garE vepfiden, Ao} sfofat Folie) sfofake] f2lide] R
2 velverFz}l spoogeda U|AME& o velverdo] &2 k& vehid
Tk (P40, 05) control 2} treatment 2] W] alefl M scontrol 2] $ake] gobent f2f
el o H=zle watch



Pherylalanine-S Cl23 control | velvetd A 1,.96,1,.92, 1, 582 AF 3 Sjcle
2| ek vehfdeo Acfst sofzh Fofeb shof e f2lade] ol =al
Tk (P40, 06) sporgeS Afch 1, 84, ol 1, 7=, 8ol 1,23=2 4§, 8fcf] 2]
frars vehfisient, feld2 old =] ekalrh VelvetZ}h spoeged Thef v
Aol velverF 2] ghake| w2 Uebgbont, f24de o s=lgach A
Fi treatment | velvet3 Aol 1,78,1,80,1, 552 vepgien Sofz] gake] Eate
uh, feld2 o A ofalch spoeged2 4l 1.85,1,89,1,122 Fofie) Yk
of Eabed Achet sfofgh, Fofeb spoihs] felde] oW =laich (P, 05)
VelverZ} sporged Thel] vt M= velverF 2] ghafe] &4 vepsben), f2)
A2 oW Ea|gharh control 2} treatment 2] v]atefld Scontrol 2] ko] &
gtovt f2l4de] o EHale alch

Histidine2 Cf&icontrel ) velvetd Aol 1,52,1,53, 1, 192 Scf7} ezt &
2 Al g vepfadso, Aol siofzk, Fofe} spof k] Felide] ol Eod
o}, (P<0, 05) sporged Aol 1,52, 1,53, 0,93=2 Foi7} okt 52 gaks 2=
o, 4cheh spczh, Fcofeh spofihe) f2]4do] 2 = gk (PO, 05) Velverz}
sporgey Thef] vl Ao E velverFe] fEko] sporgeFET B2 SAE 2o
ot fade o sa ghach MEF(treatment)  velvetd A
1.40,1,. 46,1, 23«2 Fcii2] ko] &4 vepsbont fe)d2 ¥ == ghata,
sporged AFCA1.52,1.55,0. 792 Foi7} &2 fhakE vhepdat Abojep spofzk
Fchzh sfchzre] F2ladel 913 =ledch (PM.05) Velver?} sporged Zhef ulat
ol velverFe] ko] & depstAlet feld& dehdi=le ghalkch
control 2} treatment 2] U] Stefld Ecoatrol 2] ko] Eabont falide] el ¥ g
=& hatch

Lysine C&F(control) velverd 4fcl 2,68, 2,65,2, 372 4}, §, 8o o2
frars uehizien Afchel spofzh, Foieb spofzbe] felide]l old Ead
th (P< 0.05) sponged Ach 2,43,2.38, 1, M=2 4 8, 8ol 222 fake] v}
wovh fe)ds s ghateh Velver2h sponged Thell d]alefldis velvet
F2] ko] wA deputent Fofeqe] faldet o =dck (PO.05) Mz



T treatment ) velvet3 Abcl 2,57, 2,56,2 262 A, S$8icl 2l geks vehid
Zlgk fr2ld2 oy Ea] ehalch sponged ATH2.39,2.41,1. 772 Sl g
of ezt g et ol Scft Foieh spofzbe] feldel W Sd
Ch (P, 05) VelvetZ} sponged Thell vlatelM = velvetE2] fate] &A] Ll
wh| gk feld & vehdi=ls efalch control 2} treatment 2] u]atef M Scontrol
2| ake] wabent feldel A Hals gtk

Ammcenium chordes iR control | velvetds Ao 1,74, 1,77, 1. 66%2  8cf
7t A vebdeny doisl stofizbe] f2lalrl ol HE gk (PO.05) sponged
el 1.52,1,29,1, 15«2 A, F, 8ol 2] fae viehi =g feld S dH F
Al ghakch Velvet?} sponged Thef] vlalefl M = velverF 2] ghake] & viepyt
2| gk gl Mgt f2]4d & vehfedo) (PD, 05) 3 2] treatment ) velvet$ A4
cf 1.70,1.65,1. 4552 4, &, 8jc] oo 2 ko] yeputa|gh F2ld & A ==
whatch Spoeged AFCAL.51,1.43,1.02%2 4 &, 8jc] o2 ekl vpepstat,
Achetetcizh,  Foieh efcfzie] felde]l old  =dch (PO.05) Velverz)
sporgeg Thef] Wlals e velverFe] fake] & vhebutat Adoiel Fofeld
H2ldo] vepgtoh (PD.05) coatrel Zb treatment®] d]def|lds control ]
velvetg Frield f&4de] ol =adch (P4, 05)

Arginine (4] 5 1999)2] S-§ of ofo|qt AR g2} el B2 o
& el =, ciE&2Fcontrol ) velvetd Ac 3, 82%, 3, 88=, 3 88=2 &}
chSelld & fhakd dehfad=let f2lde o3 ==k Sponged 4
cf2.39, 2,68, 3, 09= 2 sjcfe] fhake] A epsbrgh feds oW =] olbak
ch VelverZ} sporged fhef] vlateflM= velverFe] fhade] EASbal Aozt
Frielld felde] 9l¥ ok (P@.05) Me|itreatment) velvetd |
3.61,3.72,3. 38=2 #jcf2] fighe] wA vepebrgh felde] vehdrle ot
Tl Spoeged A2, 46, 2,47, 2. 58% 2 sjcf2] ghake] A viepgton fejdE
el ==l ghatch Velverz} spoaged thef] vl 2 velverF 2| fhake] &7
what gchsp Fofeld felde] e ok (PO.05) control 2} treatment 2]
H] atef| M Econtrel 2] fHRRe] Eobo} f2lide] U= Wk

- Bl -



CE 315> SUR S187 BUE 58 velvet B ofulitt 24

eI 2P ZEMHT JME005 ZEENTT  EEME  AEM0SR LT
I AED12°  0MH0E™  oRGH00E  04TE0E  1G0E  0miDBE ami0R' 080k
LB 12007 LEE0 e g0l 1\ TRHLE 1 Bt 25 1, 505D LTIEDET
LERHDEY  IEMAOIT LI9E00E' 1418002 140021 TAEMI3D 1LBDBE | WREDEE
SRR 2ERHIOET  REVEDM O 2BTEON 2ETH0AY RERAIE 2NGHOMD 2&HD IR
Avcsonium Charide 1 T344013" 1 TR007 1 Be£00T" 1520 11021 1ERE00ER 10 1 B0
SR IHHR  BEHNE IMH SEIHTY AN AMH0E0  SRTHLEE

Joparticackd  RASH01EF SMEOOET  A12:008Y 3:E004 3100 e 2RI0SL 3M0:HB
Threasine (ol R I N h o [ 5D - N - L S . 1 S I o
Eerma PITENGE  2mE0 ROGEDIY ZME0 2070 200 M0 20D
Gitamic add % (e ) b B EOTHIY A2 BOTHOET  amiDa AREDRY  ABAt0EL
Frolne SEEHLAH A0 R 3MR0 ERMOME SMEDE' 3ERHDEE ATOHDE
Ghie LR ATIH0E LERHLT TR0 ATIM0ME EGEDEY  ATMMONE ATRADM
Haie eltids  2Efm CERLIVE  2AEDIDN 3RIHIEE EREHAT 0 2BeMDEl  S14f0ER
Yaline 115 I a1 T - 1514021 LEEHTE  LESHDZE 1 T6D25
Bk iine LOEH05 1400 LIBEDOT  12RE000 LRMR0ZE L1ARD0E L0402 1148010
Leucine
Tuene
Ferddatire
Hisidna
Lydna

i

1,7 Mieass with diferal sugersclsl in he same sodion ae soniicanty difeent (POOE)
AR b wilh et supesicriol in e e el o dsnficantly dfkesnt (PODIR)
b beass wilh dNes saperaisl in e sane baction eie smilicanty desent (701 05)



CE 3-160 HubE enas) Bri=

Hh spongesns] ofo]lesl 24

Sponge

ltem Control Treatment

Upper middle base mean Upper middle base mean
% in DM

Aspartic acid DITHIAS 2891008 23TH0M6T 2BA107T 2944033 2994020'  2204012° 2744022
Threonine 1634019 1501018 1184040° 1443005 156019 1592013 1.04£0.10% 139014
Serine 16040,18° 1551012 1401045° 1822005 1A7H04° 1614014 126H006™ 1481011
Glutamic acid L0403 3824017 QLT 3842055 39140300 34BH103 349£015° 362:0A0
Prcline 2434011 3061009M 3TTHIORY 31H045  28RH034"  2TRE0ZA™ 333H004 291024
Glycine 2854004%  3264018"  396H06" 3422030 307H034% 3108030 38TH004 3264023
Hlanine 2054008 2772004 2661083 2631037 24Bz046 274022 2301046 2R01037
Valline 18040, 16" 1TREOT 130£032° 1622022 1793018 1784004'  1214012° 1591016
Isoleycine 0381007 0662001° 0701027 074:012 080K0IT  07610.11°  0601005° 0724011
Leucine 2861030 2734030% 18010500 249:030 283H033 287026 1761020° 243H02%
Tyrosine 07930 11% 0632007 0481018% 0632012 0T2H007%  072£008%  0431004% 0621006
Phenylalanine 1804028 1744025 1234040 1602031 1853027 194022'  1124012° 1624020
Histidine 1624003 1B3H028  083£032° 1332027 1B24030"  RGH0Z3' 079£010° 1281021
Lysine 2340719 2384018° 1944049 2062029 230H028 2413078 1773004° 2192019
Ammonium Choride 1524076 1208007 1164037 1322020 1514019 1434008% 10220068 1324013
Arginine 2304015 2884015°  300H111 2724047 246H025°  24THO21T 2BRH00T 20018

1.2 Means with different superscript in the same section are significantl different (P<0,06)
AB Means with different superscript in the same treatment are significantly different (P<0,05)
a,b,¢ Means with different superscript in the same fraction are sionificantly different (P¢0.05)

tf,

SR Su)s} vs
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zysjolon), BE Saleld 2 H, Tl 7o) R uasids &
s|a}7} ql A=) ghatch,

1) dkgiyd g

Total Protein]] Slojs ol Mz|olMdz] 2 H2} Fof fRleds &
2|ab7h QM=) ebaka, Mz Mz} ¥ e oz M| feldE fe
A= Bola] ghalth Albumieeld2] Mz HzPE o] ulas HIRHelY
S A7 uEgh, feArr EEA guch d2Fede 3@
(#:3 Bg/dl, F:2.83gdl) Helld of &2 37} viton Fe)az) QlHEd
ch (F0.05) Cholesterclof s M 2| Folld F2l2hg Hoja] ghatat, o2
A HIEe 27 g debsien) felaprt EEsich Chelesterc] &
N FE Toid UHEE clEHY LeE2MY A2 BE M= Y HE
224 fel( Y w=s Aubdzte] oiEHE2Yez Exfyich ©@Eaelu
LHE0|E FEES = FFE 71EHYU 4222 o] cholesterol & FiEs
HHef oh2 itz ol Hog B %o alrhiklinger 5 1986 Larsen 5,
1985)

Uric acidgis c2eld HZbds| 0 35ngdl o] upgta, HIprefs
0. 75mg/d] o] LpEten) f2)aiah el @, M gk H2bE 0, 33mgd] |
A2 0, TAng/d] 2 F2]alE 2edch, FPi202)e] L3y 0,230, 85megrdl, 4l
(198710 Ba1gh 0, 2mg/dlef] W]=qt 23 & Yepfdok wic acid®] gis A}
B, £54% A=t &5 Al AEdL F oo A=l EHEHe 2 o
ahi 7] miEe cht Adely HabE vebd s= gk

Creatime 2 Mz|eofld H2hH | S8mg/d]l HZHF | 28mgd] 2 HHe| &
£ eilF Yepdda, f22rh QR E Yok (PO, 05) 22|at of 2} opirR] 2
cl2Feld s Bzbd 1, T8ngdl |, BZHE 1 I0mgrdl 2] 2 F2lahz) o HE
2= )

AkH & 2 creatines 282 oo Frojdles A2 creatine phosphate



oM A4E creatineo] ShpE|e] HIUTE creatined wrea FESE W AR
2] ghafal ghakef 2]ab edabo] uj# Ml o]l DelGiudice(1987)2] oo
o g Hae] g 493 F1 F ARRE FeE o w7 B
creatine FE2t AlEE S5 ¥ =27 2|7 L] el

CE 31T SR 2u)as} mels nge] Ay HTe] gl

Ak

Before casting Cutting time
Item Control treatment control treatment
AST 30.25+14.90 33.25+15.83 38.00+7.48 37.75+4.32
ALT 19.00%+5.60 19.75+7.10 23.00+3.92 19.50+4.91
ALP 245.25°+63.39 241.25°+95.50 750.002+£249.65 668.002£110.33
TP 6.25+0.38 6.73+1.96 5.75+0.30 6.28+0.50
ALB 3.3321£0.24 3.35£1.00 2.83°+0.13 3.00£0.13
CHOL 53.00°+5.48 62.00+£18.32 68.252+7.18 73.50+11.95
T-BIL n.d 0.03+0.03 0.03+£0.05 0.20+0.21
GLU 118.00+£33.18 133.75+39.98 168.00+£38.33 182.50+22.00
BUN 18.63£1.74 19.60+5.96 15.40+5.65 19.18+£0.99
CRE 1.782+0.19 1.5821+0.50 1.30°+£0.08 1.28°+0.12
GGT 28.002+4.80 57.00+25.12 18.75°+1.71 28.00+£9.31
D-BIL n.d 0.003£0.03 nd 0.08£0.10
UA 0.35°+£0.13 0.33+0.10 0.752£0.13 0.782£0.24
LDH 186.50°1+8.06 203.25+60.40 204.752+11.44 228.25+23.61
CA 8.802+£0.32 9.13+2.82 7.90°+£0.50 8.65+0.95
P 6.631+1.24 6.4021£1.84 6.03+0.56 5.33+0.69
TG 8.00°+6.06 8.75+3.90 24.752+£9.71 18.25£10.18
HDL 18.00£20.02 8.50+12.66 10.50£1.00 11.00£1.83
CPK 91.50+24.28 132.75+40.71 131.75+£34.22 158.75+£28.51
AIG 1.152+0.13 0.98+0.32 0.95+0.10 0.93+0.10

nd ! el detected

& b, Means with differeni superscript in the same ireaieeni are signd ficantly di fferent

LR, D,

Triglycerideo| M= M| Felld s F2almg Bo|a] ghaten), ti2Fels
A2 24, Tomg/dl o2he a7 Usten f2)akr ¢ HE
ek, (P40, 06) 11, 2760, 25me d] | DelGiudices, 1987 o4 Lhepyt &z Fho] B

ZhH 8, 00mg/dl,



3 & vepfsc,

Triglyceridets M@ f=l2] HR22 FEolMe AUz ez olslzz
(BTHEMR), T 28, ui3ed u e Gl HEHCE GUEHLE o] A
Heln Adaufelld 022 RO $HHE] difofe] A ofiy2]E W
B2| g2 ghpabgolut ghidle] 2ujH e Hoh &, FEeol @Y deirl =
sensitive lipasesf 2|8 ZafEo] o=y 22 o] FHrh Wate] Ahgivarren
51982 DelGiudice’s, 198710)A] Aelyz] A28 Jo & of triglycerides]
w27t 7o A&E e F92 rein deeriNieminen, 1980: Nieminen
T 19842}, dabdelrt LHE rein deer, Z]o}R Horhs FEHME S F
22 triglyeerider} Uepdied], ol@A] €2 triglveerides] 27} Grpe A
= dardelzt ohg FAG ol A zute] akEldcks A& 2ok
(=3

High Density Lipoprotein @Y ghiigs] dFox viad qz]gdef F4
sieh, 22| galsEEE eEehd olah AFls daE ol 2 ddedly
c&Fef el @2 8, FelM Felalzt dEERE gat=lgh, Hi2002)2]
H 31.33°40. 25mg/d] LT} W2 el E vepfdch

glucoses Aujsd o] BEl= 7 7lEe] Hi dyzez 0 g A
H,od AlE AR, 2B ff gl thgE tich Yty es |
el 110-300mg/d] HE=2] HHE uepfal ddoen 2 gl u)mgt
2| & vepdfaich,

Total-bilirubin FE«l4s AHEHLE Faatg Beola] galch

2) ojulgkzt HEE 42

£ dHelds] fa wxs FZH ci2Feld 8.80mgd],  MelFeld

9 13mg/dl 2] 7F LpEEa, Fels ci2F 7. 90mgsd] 2|7 8, 65mgod] 2
vl bl sEoldrk dHedM & 271 e, izl



HzrA, I v)aslld F2akE Bt (pd. 05)

Aty e F2 d4id Elghs e wee 88010, 8ng/dl (Sover] 5,
1992), #arz] Aby 8,179, 2mgod] (Glen 5, 1987 )78 =2 He & Hehfaich,

FEAule] Eafghs fhad of 99.9=7) frell Y] 0. lxs HIE 2 F
of Ezfgt=dliel2} o], 1996), o] FaEeld o B2 $E& Bolit grks
d77E Ba He vk ol el Ey A5 FEEh AHEY FE
A o e fdes atvhs A& R BeFa ok B3 |@F e
FEE HUde W #H dalef] cflgdke obF A2 Heldeld S
&7 wige] oy d7eld W 2 Hadd oE HE e w22 B
kel Az} o222 S2)eh le]7} goiths Mo Yacowitz H, | Fleischman
Al, Amsders RT, Bierenbaum ML, 1967 =< 5 1994), F2|gk 2le|s} al
girks #e=2 =i a=gh olF thvael FAd Hiledd A o]
= it gl

d32] g P2| = W 27 6.630g/dl M2|F 6 40mgdl,
¥ o2 6.03mg:d] Me|7 5 33aedl o|oh Mzlpelld Ezbelr] He &2
salE Bea felahrh o= ek (0. 05)

P2 FEAU2] 8090 2rt firell, 15xH 2 8o 2afjgln ol Halsl
= AHEE e g WY BAE A vkl 2 Fef gk

Na RERE fhgrz) dlmgh APes ofg]l FEAAM O B2 eEE Eelal A
ChHkynast-Gales S, Massey L, 1992), Nat BE AE«|A Hagk cigy f4
2 A viellMes T2 M=z dHejie] dF 22 17k golditad )22 Y
FE2Eo| MEY 2 2 F oEoelnaLs] faup P A 4
ks wEiich dEY sEs bl 2afedde 5o1mEE LEeld

(=3

3) Baghbdal

HAM) Asparate aminotransferaselAST) 2 AZEH o223 30, 2500

- BT -



a2 32.250/L, HTE R 38,0001 Ma|7 37 75UALE, I ol &
£ eilE Brh ASTE AdaMluleld ofolicibs] ofoller] F32 #83 7
i FF 2 ohyel @l (EEE ol Tojsta ale Baojr),

Alanime aminotransferaselALT)= AZbMs| o233 19,0000 #z]F
19,7501, ol cl2F 23,0000 Mz|F 1950008 $2F 2a=|gh
wrEjahs APEA YUTh ASTE ALTE stresse| 2§ w2 HErl WS
Hog wusn ovh % AEoid AMEC BEoizlz] e el $207)
"l wrpal 2aEle] dlchiChapple 5, 1991), o|d ARdE & of, @ZpEEck
H2Fe) $3)7) 22 AE WAL U stressD 2350} Ach

Alkal ine-phosphatase( ALP) 2] Fhdaj= HIEH o] 27l 245 260 &
2| FeflA 241, 2500 HZHE 2T 750,0000L Me|lT 663 00ULE H e
H2pde W8] g2 e3E Bgrh AK-PE FEAUedY dE EESE B
42 @4z Uy o] drk ol2} 0](1996)2] dFeld Filde] dle
AE AK-PE] ea|7p Frishal Aol g FF FrhekR dertia 2
= glrh

Gamma-Glutamy] Transferase(GGT)= AZH o237 28 0001 Az
57.00U/L, - o227 18, 7501 Me]F 28 00U/l eElE vepda, #@z
Hefl e FiE RE o2 A, F ooladeld F23pzt dFEHA
Tk (pd.06) GOTE ofn|iethe] 2fEs, 54, glutathionz] 7heEsl] 52 o
e dhs 42 FEME 23l brush border membranesf] 7R3 W] &
Ak,

Creatinine-P-Phosphokinase(CPK)= MHikd o2 #HI Fof K& £IAF
Boil lactate dehydrogenase(llH)2] $hd2 Hzhd o= 186 5000 3
2|5 20325001, HEIE cfEF 204, TSUL M| 228, 25000 2 S EYrch
Chapple 50199112 Z%4F chital deer2] 453°1007U/LECH She S$3o|wr),
ch2Felld @z, F ulaelldrt Felahzh ol P = gok (pD.05)



3. A W CLA 37} nAE K

7k AE W A F{rh 2= g s

b Azt aAg Hrh dgeld Eoby S8 E2ehdis 52 Ae
Fof lojd Aozt FalHez i g2, Fo, Sl MR depsch
(PD.05), CLA M| 4bcfe] Zchdd ghers ohE Ao vls] f2¥e
2 oA VepechPo.05), ek e] gHiighake] o2 60, 20%, Hg Hz|
T 63.35%, LA 2|7 60,612 d]=qt £E& depdz|gh dg Hz|Feld
tht 2 £3F vepdagh 2 ks AR ok 2 ek
CLA Az|feld Achz sioisct felHex gaban, cizFel dg Mzl
olde HrlE TeH g pAE Regon} O falde dHEA et 2
A uts] Hagkake] ci2F 3.5, M A 3.12% 04 MzF 34T=E
cz7ofld ekzhe] H& 25 Roon} aje|d Falde ddEal ghaich
284 R 272t {1E MelFeld iz s GhEba, oA M|
ofdi= sicfelld 7h3 W palE medou} Ao, Fo, sfo) 2F vk 2
#olden O foaks A=A gach ZIEe BE Mz|Fel ddold 8l
ch7t 2B 22 HarhPo, 05),

CHE 3-18 H3 9@ aadr pE mg2] dykdE



hsh P EE CF
— :Hﬂ"'

Upper 19.80° +2.01 73.98": 228 45620098 1,00 070

Comtrol Middle 32 48" + 200 63200+ 180 3412002 D6l 2042
Bage 38 94"+ 1. 48 5633 +137 265087 0602031

Upper 21.75° +3.65 73.90M:587 3882174 078 % 0.67

Coumarin Middle 32, 75" 2 396 56.51°+ 306 2862 187 05 2037
Bage 3483°:188 S663° 217 2612125 0482028

Upper 17.50° ¢+ 430 6721368 4722131 0352046

CLA  Middle 3234":170 So.08": 357 317:066 0.53:054
Bage 38 56" 126 5552 :+229 25°:0 67 058 : 062

a, b, c Means with different superscript in the same froction are significantly

di fferent|F<0, 05)

4, B Means with different superscript in the same treatment are significantly

di fferent|F<0, 05)

L dE 9 04 Hrf BiE g2 gy

1) AR g 4%

271 3-3of -4l Fdio, 18, 36, 55912 FHHulld afa) sl 2P
Wb dEel Total
protein® ClZ2F2t Ha|3 25 843U PojALF fa7} opaqh
vjz=gh p@olglen], #2013 apols glalxlgt clzFrh Me]Fo vl =

o} MelFae] HedE 3 FE dehdsch

viepsT.

HAggR el

phosphatase( ALP1 = &) 2] 27k
ALPE ThE M| ule] s843tde] FAojAeT: molHz|gh O foldE

Alard re

S

H] =4k

ami rotrans ferasel ALT ) 2

oo,

Alkal ime
SEEE P



W= =] ghatch

g/dl
10 [ Total protein
9 | -
8 | -
7
0 18 36 55
lu/L Alanine aminotransferase
45 r
40
35 r T
30 | \
25
0 18 36 55
U /L
2000 r
1800 — Alkaline phosphatase
1600 —
1400 —
1200 —
1000 —
800 —
600 —
400 —
200 —
0
0 18 36 55
‘+Control ——C LA —3H Z ‘

¢agl 3-3 HFE 9 aAaMrt dfaAbss SE83kard FHAs] gedd

Ak
[}

- Tl -



2) chiEl ) galyg g

a8 3-4ef oM B =¥ H2LE vehfdc) Total proteind §2]# 3|
£ gld=lg oz, HF Mz, s MzP o2 delden, BE Mz
Folld g atde] ZojApR vt £3F depdch, ATE BEE He
Tl F23 el glelal, AP RERE 2E M| uis] W58
wobdl A& 8 ¢ ozl 2 fede QA=A ehatch Sedade] o
AAw gz} cfE Sy gef2] il vyt @2AE Yepigich

g/dli Total protein

5 | 1

. %

0 18 36 55

/L ) '
40 - Alanine aminotransferase
35 1
o &?
25 1
20

0 18 36 55



1u/L

1400

1200

1000

Alkaline phosphatase

-

-

R

L/J/‘

0 18

36

[—Control ——CLA =— & 2

Ak
o

55

4. 7=, L, gy aE e HJel BdE 5§

34> Hg W aAdrt dEsbss S84 ciEye] gy

7k 7=k gw, tepyabE Al Hrh BE =8 bR

CE 3-19 F7)a), gal, ghebdabg abgl g)z]

M7 BiE 5§ kg

w gl 7712} ghekstabgab 2] =)
Velvet Sporge Velvet Sporge Velvet Sporge
---------------------- ® i I ————— e
CP
Upper 86, 7812, 63 68,2646, 00 85, 8122,33 64,2423, 67 86, 8644, 44 59,0527, 53
Middle 85, 412,53 59,6843, 71 85, M4+2 53 62 584532 85,9244, 71 59, 5423, 90
Base 83,074, 46 50,3842 32 85,9123,89 51,0124, 42 86 633,57 53,9744, 41
CF
Upper 1,031, 117 0.4140,11° 0,630, 18" 1,300, 60" 1, &80, 407 2,130, 15"
Middle 09000, 607 0,32¢0,13 1,220, 42" 1,080 63" 1,950, 29" 2, 0240, 20"
Base  1,2940,70 0,480, 10"  1.2640.52 0.6440,12" 2,050,701 1,900, 20"
EE
Upper 8, 2240, 50" 2,0440,22  6,3721,23° 1,5000,24  9,5142,35" 2474118



Middle 9,921,351, 6140,24 8850215 1,070,200 10, 5842 607 1, 6540, 87
Base 12, (41,24 0,930,089 10, 3641, 98 0,6640,08 11,8842, 95 1, 1440, 80
ASH
Upper 5, 6140, 50 26,8342 73" 4, 56:2,20 25, 8842 84" 65642, 39 35 6248, 68°
Middle & 301,81 37 642058 4,910,922 32, 4344, 63 5.8421,19 3, 6924, 26
Base 9. 4144, 31 46,9122, 12 5, 7041, 85 44,1144, 87 6 3642, 14 39,2748, 10

Bal, F71=h hepyahE ApdelAlE drb ddeld 93 58] AEx]
Ae 2ehlds nE e aold Aoizb A gL Fol, Sicle] e
2 yepyieh, Ey s alojq e ciMH oz Yot g A Gepopat Fefof
wolu 23 2ol el watch W4le] He Bk gEks sl e
2 H dgdeld A Hekg ngch  fdle] glo] 246 gEke Aol
A 213 7h wA debsba ek, $d =22 FoFeE oA e}
WTHPD,05), Fofl, shof =t Ao} o] Fahs 2ol felide] ¥
cHP, 05), el ghepiiabE spalz]a] Fo] felHog 7k w4 e}
LhReH P, 005), Fofl stcfe vt 22 2EF YeE 2och LA
Follq A g zizke AHE 2S5 #F¥ez Az A uelEich
[P0, 0G), Dalat B 8fof] sog phisp= Haks worh aju} ol e
A gl2 3 o5 2 Yol 7 FeE 2elal gk AEa|Fe
Azt AT #43 apkle glev Wesedde techE Adela]l &
of 7 wA debstay #d 2 FrlE F eo2 w2 ohdvh ghebiakE
Arda] g2t 27l F Alele] 24 gEke] 2 felde] U Hoh $d
2p 7| Tolld e AERF 25 Aol sfcl2 des 2iE g
2 fe¥ez F7b sbdchHP®.05). eup ghebabE sl E|AleldE F
cizt 2 gake] 73 oA epstent f23 sl QddE A gttt #
o FoldE vy FehE Ruch S§ U YRR AIEY 2o 3
ks sl o= ghon} &g of dvbdE el 23 gk Hile o
HaE dshs S B ofs] duE FEes AR

- Td -



Lh F7)ah g, fheliaE dgdezla] dr BdE w8 @epd gt

CE 3-200 27)AE B, thelyLabE Abgde)a] Mol Ble g @l

wal 7712} qrersalE Abgle)a]

velvet Spoge velvet SpogEe velvet P

4F 22.74+3.37° 14.03+0.75%  36.94%+0.81"" 15.12+3.94° 19.87+0.06° 17.65+4.25"

& 28.99+4.43%* 28.16+1.50° 30.54+£3.5 30.12+3.47%  26.44%£2.89° 26.63+4.38°

EI'- 31.70£3.31%  31.76+2.77° 31.72£2.7 25.68+5.84% 28.93%£3.09° 28.62+2.27°

LEx] F2] gzi ke T dE9E 2F siclrt 7B wA depdo
(PCOL05), B UT=h Prepabde]=] Fofld @9 T8 el g3 Aol 8
2 #FeE F7iske HgE 2ol gk 2y 37t Feldes Aozt
7 wal gl o o2 wA dehdba vk Aol A2aFe] Frlap o
e ghebabE AbgelA] o] 176552 7Y A el Woh e 3 2
' feolabs AR eakch 2@ Adole] @HEE 203 Fol 35 M=
#oMog 7hg wA veidn SUF, QiR AR fo2 e
H22 wA YUelHrhPO.05), ol& S8 S HES AR 2ded 2
8 s FHedE Heis $agh AlE RS

ch F713h 9, epyakE dddelz] ¥rh BE S8 gl g



CE 3-21r 773N $e, fhebakRE sl Mol BoiE sf ge) At

[tem IR S SHARAS
AST 57.0°%1.0 37.0°+3 95.6°+17.8
ALT 20.6°+7.5 29.0°+1.0 48.6°+2.5
ALP 685.0+154.4 606.0+110.9 680.0+31.0
TP 6.940.05 6.840.11 7.14£0.17
ALB 3.2+ 0.11 3.2+0.05 3.3+0.20
AHOL 80.3%+4.1 81.0°+6.0 95.6°+9.4
TBIL 0.367+0.058 0.200£0.000 0.30040.100
GLU 131.333£13.650 133.667+34.443 120.000+4.583
BUN 27.267°+2.442 33.767°+1.582 31.800%+1.418
CRE 1.500£0.100 1.600£0.173 1.267+0.058
GGT 20.333°+1.155 27.000%+1.732 26.0007+1.732
DBIL 0.167+0.058 0.100%0.000 0.133+0.058
UA 0.800+0.872 0.133+0.058 0.100%0.000
LDH 269.333°+27.227 260.667°+6.110 423.000°+13.229
CA 6.700°+£0.173 7.600°+0.265 8.167°+0.115
IP 7.167+0.153 8.133+0.987 7.80040.100
AMY 22.000°+3.000 36.667°+5.859 39.6677+3.512
TG 10.000+4.359 13.000+4.583 13.333+2.517
HDL 61.000°+3.464 62.667°+4.041 77.000°+8.000
LDL 23.667°+1.155 18.333°+1.528 23.333%£2.082
AG 0.900+0.000 0.900%0.000 0.900+0.173

Triglyceridesf| A= Z} 3 fr2|ilm Belz] glebent, fheppihE Apele]
Aol 13,33 mgodl opEESL B Felld 13 megodl, 372 Tl 10 megml
wo 2 w4 et

Triglycerides M@ £ MEcz EEHME Az T Y 1]dl2T
(TR, 7 28, 3rE 2 o 5o JEFCE U2 o]z A
Flolo Aol 022t HEDE $HE dLSiole] whEEE olu=]gE @
B2| akg ehiapbEo|u) shafals] sujd e Fich & SEo] da ezt =2d
sensitive 1ipases] 2|8 Zej%o] oYz o2 o fTh Hara] s(warren
51982 DelGiudices, 1987 oA Aoud=] A828 Fe9E o triglyeerides)
F=E27 F#ren AHEE e F9hE] rein deeriNieminen, 19800 Nieminen
219848}, o akabelr} LM rein deer, F]olR Sojrls SEeMs W2 2



22 triglyeerider} Uepdied], ol@A] €2 triglveerides] 27} Grpe A
= gordelzt ois FAGY ohdd AHE Ae] agEdcks A& 2ol
(=3

High Density Lipoprotein SEgF gkokMiabBl cpal gz el 77 megrd 2 7
F = depeta 2o Folld 62.66 mgrdl, F7=REelM 61 mgdl $o
LrEbETh  High Density Lipoprotein £ @4 shiifs] fFo= vlad ql=|
el F8ich 238 ZeliHlEFE ik oA AFle 99s ol 2
deld o272k Mzl Az 8, Folld Felaizt ddE=le k=gt 3
(2002)2] HE 31,3340, 25mg/dl BT} B2 23 & v,

gluccse= Mujelld o B 7B 7lee] B dyrges O g2 4
2,4, A, ARAY, AElef 28 gl A e ol dbdez |
ALl 110-300mgdl H=2] His depfal glen £ dEeME vt
w33 yepfac

= dgede ca gEe govdE Azl 8 l6ngdl 22 fg
He 2 7R wA viebs $9 ool 706 mgedl, F2F Sl 6.7 mgedl
#02 82¥eg S vpehdoh PO, 005),

Aty e F2 d4id Elghs e wee 88010, 8ng/dl (Sover] 5,
1992), ¥xtz] Aky 8,179, Zngadl (Glen 5, 1987) 822 Wl g vehfich

FEAule] Eafghs fhad of 99.9=7) frell Y] 0. lxs HIE 2 F
of Ezfgt=dliel2} o], 1996), o] FaEeld o B2 $E& Bolit grks
d77E Ba He vk ol el Ey A5 FEEh AHEY FE
A o e fdes atvhs A& R BeFa ok B3 |@F e
FEE HUde W #H dalef] cflgdke obF A2 Heldeld S
| 8t7] e of7 fd7eld Wl ¥ e ohE 9F T w2 HiE
Tk Ja) o222 f2lyh 2kt fgedrhs H2b(Yacowitz H | Fledschman
Al, Amsders RT, Bierenbaum ML, 1967 =< 5 1994), F2|gk 2le|s} al
girks #e=2 =i a=gh olF thvael FAd Hiledd A o]
= it gl



HAf Asparate aminotransferase(AST) Flote Fhebsiabm gl 2] 2]t
A 8167 mgrdl 2 H2lH o slabepd upeputiliPa, 06) 2R 7.6 meidl,
FUT 6. Tmgdl 22 f2]3 Apels glev Alg 2oich ASTE Adaufe
A ofo]ieibs] ofo|ler] T2 FHYH Flea FH 2 ebdzh S (ERE)
of| 2 sl ales Hiolr),

Alanine aminotransferase(ALT )<= shebsabB alal z)a] 7ol 4 48,6 mgrdl
2 feHe2 7i3MEA deEPEAUPD.05) FFIERE 29 mgod], EUS 20
mg/dl 22 F2|F abel= glevt zle]lE& Rorh ASTE ALTE stressef 2]
= HERE GE Ae2 pagn gl

Alkal ine-phosphatase( ALP)12] Fdal=e B5 vy 2325 Boch
AK-PE FEMUeld Wel SEsts 2a32 3zt Qi pelo] arh
ol£f o](1996)2] dFeflM Falde] s FF AK-P2 a7 FIpEa 4
o] gl AF F718ka deria BaEe gl

Gamma-Glutamy] Transferase(GGT)= F7)2F Fefld 20037 mg/dl2 7}
H AeHeR bE e Bk $uI vepihE Al EE vt
T Heo|al vk T ofo)i=ths] 2Fe, pF, glutathicns] 7leasl] 5
2| o4 sk B4R FEAs] 2Huls brush border membranes| R B
2] E=fgict,

Lactate dehydrogenase(LIH)2] JHd2 fhepyib@ Apdz|z|Felld 423
mgdl 2 F2H o2 FEA vebdtaliPo 05) FrARE 269 meed], BT
260 mgrdl 22 F72] 3 2ol glav Ae|E 2k Chapple F01991)0] 53
2k chital deer2] 453°1017U/LECE W2 pFo|drl ciZFeld HZHH, Fg
o] st gk el apzl ol H = weh PO, 05),

ol s AR2de oS el g HEkl cigh AR 2ol AlEY 24
2 Alge] gz de] Halke] aqlog FIgeps Hoz sjaEfich amE=R
7led BE mgfie] ale] slgzde] Hals Fayt 8oz g 4
Heolal BE &g fihE #8) 2o MAIFe s A d3Fh g e
of & Fe|ch



A3 A A3 AR s nge] WYHR
e

1. 4=
dds] Abgt Al 52 EAbeT) elk® AMEStE R, o8 JSelEE
Foit Al 4 S8 5H A28 dry materlal 2 gHE F 3} &
Ealzog Ba|éhe Eubxjefs -20Tef| 2palr dfe cpgspdch 4

e A 1482t Melzbel Babs adave AT )

<E 322 AR 2y A B2 Me|uiE

LY A ) & ] 5t Ex
8 - 2e
control (HZF) | anbapE J:}a? J«r:gri:; ek
CLA(SILH) cornjugated linoleic| SAbsz] EHE—.-_—E 17 =8 Sape
acid Ha, n=d
coumarin Spu} ) CoALTEAT r e Ll S
B4, n=d
W) e =4 elk
MC(*2H ) LR =4 elk
L L
HS( &4k =4 Ik
: a3, %9 i -
HS-11( % £k2) 33k E, n=q elk
CPidE) 3xpA 2, n=d elk
CRW( % =51) 33l 2, n=d elk




2. Agea

b5 (carbohydrate analysis)

1) FE4k2] 24

Sl S0ned 2day, 4CeoA 0,084 TrisS FE4sh= 0,54 NaFITA(pH
7.4) Iml 2 decalcifieddal ¥4 2|8k FHEE derh ngd] crude
papainge 0, 0064 EDTAsk 00054 cvateln hydmochlolrides ZEakdl= 0 14
phosphate bufferip 6.5) 3ml2} mix®t %o 30min, 65ColM $Hd b ich
Helld Zelth BHES $9 2 papain(Scott, J, E 1960) 22 65T+ 16h
Zok proteing digestion ¥b Fof carbazole reactionlKosakal, M, 1979 2]
8 530rmefl M SEEfEch YRS SEStel ciyt 2 ®r| Sk

2) S Ao =G 072 2y

112 papain digestion®t & dimethylmethylens blue dye binding method
(Farandale, R, W, 1982)of 2|8 S40ewc]d SEsteich HES 582l
fat =

2 ®7|spedrh

3) A ghike] 24
Sg2uks aCeld 1hEel 0, IN sul furic acid2 hydrolysis$h o] Method

of  Warren(Warrem, L, 1959)¢f 2|&]4 S49%wmefld =Hapdch Y=k 6
kel otk =2 &7 spEc.

vf, 2 & 2 (lipid analysis}

- 80 -



1 &3 #&

Folch method(Jordi Floch, M. Less et al, 1957)& Sf&ld & gt
lg+# chloroform : methanol(2 : 1) 30mlZ5&%9F =& rHZ8(sonication)
b o] fldFa) sl thabd #H A g E 10ml2] watera HFHF & cha]
! Balébd organic layer® Sa|dhd @A4Z pHald -20Cof|s B}
ch. #= 32 4+8EE dry material®f] ci%} percentage® et

2) 423zt ¢la]3e e

F=| 3 E 10mg / 100 wlZE chloroforms=f| &%l F solid phase extraction
& spe#laldEn) column  aminopropyl column (Alltech)s apE-&psdc.
Hexane 4 mlZcolumnz| EH&.& ub3els Fof =2 100 pl(10 mg)&=
column#| loading#}.itchloroform : 2-propanol (15 : 1) 6 ml& elution®f+
Fadz Al g Haelil ether @ acetic acid (100 @ 2) 5 ml& elution®fd free
fatty acidg ek 2l=l3l5 al#]E methanol, 4 ml =} hexane
2-propanol : ethanol : 0.1M ammonium acetate :formic acid
(420:350:100:50:0.5) containing 5% phosphoric acid, 4 ml& elution&}
daich zhz fojdl =@z Qlalde W22 pHehed -20Te o s}
edrh

3) F4A3z ¢xFe] =2HEY
#eolld W& F4a82}t =@ E chloroforms| &gl Fof HPLCE ‘E8f

=2,

Harabedch =|@e =4 545 HITACHI pump (model L-6200)#F ELS
detector

(SEDEX 75)& ApE&bsT) Column- Lichrosphere DIOL-100 columns: B
shaia,

column-#%+ colmun heater (FIAtron)& =|&&kq 50CE i afech 54

2| E-E flow rate 0.8ml/min2 2 elution Hr A (Hex :acetic acid, 99:1)%}
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elution & B (Hex : 2-propanol : acetic acid, 84:15:1)& 0 min-12%B,
25 min-100%B, 26 min-100%B, 29 min-12%B#| gradient program-r |
Fapd Feldpgck 21= 3 E flow rate Iml/min2= elutionfrf] A(Hex :
2-propanol : Acetic acid, 82:17:1)#} elution -Erf B( 2-propanol : Water
: Acetic acid, 85:14:1)& O min-5%B, 25 min-40%B, 35min-100%B, 46
min-5%B#] gradient program# «|-f&kd FE|gtect 2z} 2|AHSE 2 AE
=] HEE3E 2 retention timezb u|ntEhed Eolapsd o 7P BEE3EE] peakd
H e FREa AakdE EHdele AR AEdEsel oigkd Heksidch
a7 dAE g F2E 10 mgef ciyt Zze Qs gPL=
7| spch.

iﬂml’-r
EE'_..-:' SOLVENT B SOLYENT T
| SOLVEHT J_ |
Fi
RS } - “ i I:'- =il LJ
W B
& (w) (w)

<213 3-5> Aminopropyl column+r =& F=|@ 25 F4d2]Hdz}
d=]jd2] el

ot FAH

WikilEs Sy Bobkedt elks] miE& 2L 2 8k cl2Flef| cfsho
Student's #-Test@ 4la]dphd F2lad HAE poapdd)

3. d¥dz W ad

sge] HoleatE efd ApEel oe FRe G2 Arsl AW we



Abd] gl chebed AdE|ghde| FastH HEsHs BherbEe] cisfd 2
A, ulastela 2 @] eka) 2 Fell FERE, Adads] 2dE 24 v
adpech Sgelld g, Frlel, ghetbEe] oyt Ao d]E) =)@
chat Sz F21E, 2kt 24, 53 AddEs] o= g el o
8 =yisle] alddch £ Ao 2y 2@ HaHe =24, FEE ol £
A, vladhs A Sl iyt 28 Sd2] el A4E de e 8l
= HeZ F|chEch

ghrthme] F4Ez #8322 Yehtbes Hzbs velvetdRr}h sponged
o4 Fe|RAjoegelgh, $2 4b AW 4k el wA uEbkba, 5§
spongeg2] Arhslld A vebgE el @ o alddck® 3-23). CP#g
sponge#| Adriel CRWF2] Abes] Sfeofld Felaajo)=ga]ghe] ofe] of
Zgof vl Frists H& Helstalap < 0.00D(F 3-9), FE4k2]
£ CRW##] velvet#®z} spongedz] Atrfefld FErjsl= HME K24 <
0.001) i #gaterk@® 3-10). Aot the] HF-fof= CPF2t CRWRellH4
chzatel wlsl Frhsbes #HE& ®elstacip < 0.05)(2f 3-11). Ha|zezm
HS-II3+2] H&$E ci@gef uis) St Hakg wql 8= 2épela, CPFzt
CRWZelld o3 $d& 7h2lal el sheabge] S7hE fhdslect old 4
Z|%d, 59 4 Brtabde] sk gherbEe] Frbrh dEEE Aoz
Bop CP#zt CRW2] SolHql &5 ¥rha] w82 4% Sdof d9E &
& ez spEFch

zde] 2HFEHE #EFe FREE&  2&THES(sonication)&  «|-BRF
Forch method® S&apsch $£=|Es] shaks yelvetdEz} spongeds =
?]8ka] e Fellds Adoield siolz Tashs S Helsidan e ¢
TollHE velvetgs AHriech Fofl, #clE F7F8hal spongedS rhellH
e 2 TrAshe Hakg EolspecK(Table. 3, 4, 5). =%F velvetFe|
spongeFHCl E2 U &2 FadE& YR HE FEelech Falds] 2
@z B dellM SelFH F7hs HUshr] ofseat o2 o8] 0S-1I
=2} CP##| sponge@gefld FTr4dh= A& Helstdckp < 0.05). F=|AF



FdzlAlzt el g 25E ©7] #l8] solid phase extraction method& AF
B8k 28 g Fef g ol B8 FHetEch SHY F4=W=} d=]H
£ ELS detector(SEDERE, model SEDEX75, France)7} ##HE« al=
HPLC (HITACHI, model L-6200, Japan)& ~pf&hd Ea| MHakspdch #
T Hzl = Fdzaze g3y aHE o 2H2(cholesterol ester), B
#| Fz| dlzhe]| =(triglyceride), & #"ik(free fatty acid), @E#LE&
(cholesterol)z} Ju|aks] B -2 |2k =(monoglyceride) 7} &5 Hqla}
wdrhFig. 7). 9lz|#Es|= phosphatidic acid (PA), phosphatidyl
ethanolamine (PE), phosphatidyl choline (PC), sphingomyelin (SM),
phosphatidyl serine (PS)z} m|¥gl ql=]2(UK)=| al&& EqlspedchFig.
7). 2EHeg BE gzt 2 Hglsld S4d=] 3 E cholesterol ester, glz]
#-& phosphatidyl choline®| #}3F fhe] HaEe al&& Helspedch duky
L2 FAHE Uxde] ke Aol SclE Fiske FYE R
velvetFHErH= sponge@elld F2HWF alde] A=|shs uldel wUch
(Fig. 9). 4@z} chFol vlsf] CLA #H7breld F24d oA s7hsts #
& Fholepdrh(p<0.05) velvetdzl sponged @& Ha|sh a5z His=
velvetFe| 4+ HS, HS-II, CP, CRW#2] #cielld F2ldal# Frheks 3
= Holapala MCHs FFE o2 vlsl Fidhs HE& HUstgok( <
0.05) sponge@#| qla|@2] FE4FzH= HS, HS-I, CRWFeld FE#2]A|
A=l @] ko] Frishs A& Y + dudck @kEHd Az oiEA
CPa#] F-§ sponge Foll4 Adrfeld o2 l=]@2] Hife] & Aolg 2
o|z] e A4S Hosteich ApEH lx|ds EHE2} FEHLE E]
ths dzhes Adrielld #cl2 F=18F 7 d=de] 2=shs vlge] T8}
© A%e FHichks #He|ch PAE F5= WUl AHojch S22 e ]
&0 F7iEhs AYE Helspdr)

gk 7} qlalglE velvetzErh spongegelld F2|AF A=|shs vl de|
b
drhelld sfcl2 F21WF 2 dd=lde] Fbshs Foeld i elzldle v



8] PC, SM& FE#HA|A FL8ta] ghes A= FRY o sk 7} =)y
HF HS-IIgelld chzFtel via] 713 &2 b debdch 2 ol=]3ls] &
akzt fef4de] BEElE HENE E 3-24, 25,260ll4 Hel, sestach B4
A2 Aol 2ol ciyh 2t 282 fol4d dle HE sk 28
slat, dchedld sic 2] Hrpe Fsiz] Zspeck(@®E 3-27). =@ M2
e A Ae FaYEeE B Fa drk old x|EE ME LE
Huh ME cfab 2o Fedsial E R Qla|ge fatty acid?| Subrl ©
+2 bt el Lyso-form#| ql=|@s] F5 o7 =¥, Ha&4y 4,
B O HFME Fayh 99s firkar e alrkQuinn MT et al,
1988) (Parthasarathy s et al, 1989) (Mandel H et al, 1998) (Anliker B
et al, 2004). & o FEat atie] gWasizgh o2z WrHH ARE S
g Ahe] gl UxlEe] Frbs = shdr] 3 F7HE dEl ¢ de
Bz § e alE& e ApEsc)



Carbohydate analysis

<H 3-23> Weights and Chemical Analysis of Antler

Group GAG? Uronic Acid® Sialic Acid®
V-T 0.53+0.11 0.33+0.01 0.24+0.03
V-M 0.42+0.06 0.24+0.04 0.18+0.02
Control V-B 0.40+0.02 0.22+0.07 0.17+0.01
S-T 5.29+0.26 2.59+0.37 0.30+0.02
S-M 0.82+0.09 0.55+0.10 0.17+0.02
S-B 0.83+0.11 0.53+0.05 0.17+0.02
V-T 0.54+0.08 0.36+0.08 0.29+0.03
V-M 0.47+0.11 0.26+0.04 0.22+0.01
Hs4l V-B 0.53£0.17 0.28+0.14 0.20£0.01
ST 5.55+0.16 2.04+0.15 0.26+0.08
S-M 0.98+0.27 0.54+0.07 0.17+0.01
S-B 0.59+0.17 0.45+0.03 0.12+0.02
V-T 0.67+0.07 0.41+0.05 0.49+0.04
V-M 0.48+0.07 0.35+0.13 0.40+0.01
CP V-B 0.45+0.12 0.32+0.05 0.38+0.02
S-T 6.65+0.15 3.1740.32 0.55+0.05
S-M 1.17+0.33 0.65+0.02 0.40+0.06
S-B 0.85+0.10 0.52+0.03 0.37+0.11
V-T 0.89+0.07 0.70+0.06 0.47+0.03
V-M 0.83+0.03 0.65+0.03 0.52+0.19
CRW V-B 0.85+0.08 0.59+0.04 0.39+0.03
S-T 7.47+0.33 3.97+0.52 0.63+0.18
S-M 1.49+0.17 0.68+0.07 0.39+0.03
S-B 1.27+0.08 0.50+0.04 0.36+0.05

V-T : velvet layer top section, V-M :

bottom section,

velvet layer middle section, V-B :

- B8R -

velvet layer



S-T : sponge layer top section, S—-M : sponge layer middle section, S-B : sponge layer
bottom section

®percentage of dry material

800
TG
CE FFA
600 -
CHOL
E 400 o
DG
200 -
MG
O TA T T T
0 5 10 15 20

retention time

<2l 3-6> Pda|az] BEEAUL chromatogram

CE : cholestrol ester, TG : triglyceride, FFA : free fatty acid, DG :

diglyceride, CHOL : cholesterol, MG : monoglyceride



600

500 A
PC
400 + PE
PS
T 3001 LPC
SM
200 +
PA
100 + U
0 T T T T T
0 5 10 15 20 25

retention time
gl 37 ql=| 2] BEE32 chromatogram

PA : phosphatidic acid, PE : phosphatidyl ethanolamine, PC : phosphatidyl

choline

SM : sphingomyelin, PS : phosphatidyl serine, LPC :lyso-phosphatidyl choline
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<8l 3-9> Comparison of glycosaminoglycan from different

fodders—treated antlers.



percentage of dry material

4 1| mmm v-B

*p < 0.05, =xp < 0.01, *=*++p < 0.001

N V-T
V-M

N S-T
s s-M
N S-B

0 Lii

[T

control HS-1I CP CRW

<Rl 3-10>

Group

Comparison of uronic acid from different

fodders—-treated antlers.

#p < 0.05, #xp < 0.01, ***p < 0.001
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<yl 3-11> Comparison of sialic acid from different

fodders—treated antlers.

*p < 0.05, ##p < 0.01, ***p < 0.001
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L} lipid analysis

1200

1000

800

mV

600

400

200

1200

1000

800

600

mV

400

200

PC
U .K
7] PE
sSM
i P S
PA
A N
0 5 10 156 20 25 30
Retention Time
CE FFA
CHOL
TG
0 5 10 15 20

Retention time

<agl 3-12> HPLC chromatography of neutral lipids and phospholipids

from antler



<3#3-24> Phospholipid composition of antler-I

group TL/DM* PL/TL® PA° U.K® PE° o SM° PS°®
V-T  81.4#10.3  1.18+0.10 34342 19824209 229.5+33.5 4484%53.9 204.4+20.9 63.144.7
V-M  108.7#20.6 0.75:0.04  59.4+7.0  136.1#21.0 131.1+11.0 276.5¢30.3 147.5¢15.0 n.d
control V-B 106.1:22.4 0.70£0.07  76.1#9.4  143.7#18.7 136.0£17.7 209.7+29.8 134.8+11.6 n.d
ST 410484  159+0.07 108.0+7.5 250.3+26.1 242.2+30.5 599.5+48.3 290.7+34.4 102.2+3.4
S-M  29.8#8.8  1.35+0.10 118.3+11.9 274.9#32.2 184.7+20.5 483.1+41.4 247.4%+39.3  44.446.9
S-B  242+50  1.07#0.05 122.7#133 21644232 160.0:26.9 354.04254 197.1+265  17.3+1.3
V-T 815460 1224007 57.4+45* 177.84284 229.8+18.1 4442+354 204.7+9.1 103.3%5.7*
V-M 1059167 0.85:0.07 118.1x14.4* 139.9+18.9 143.0+14.3 22584347 1450118 76.4423.3*
JW VB 906+7.3  0.88+0.07 12014132 157.4%#52 152.0:16.6 251.8+4425 146.5+53  54.3%9.6*
ST 386#25  1.61£0.11 155.0+18.8* 213.4+154* 231.9+20.1 612.0474.3 266.3+32.9 127.9+13.2*
S-M  285#3.1  1.28+0.07 240.9+4.5* 192.9+10.2* 143.648.0* 354.0+13.9* 236.3¥43.3 111.0+14.3*
S-B  244+46 112005 239.7+3.1* 1545:9.7* 129.2+8.6* 311.7+36.9 185657 103.844.5*
V-T  84.7+57  1.41+0.09% n.d 258.6+37.6* 341.5+51.6* 590.6£79.5 216.7+15.0 nd
V-M  117.1%#214  0.84%0.09 n.d 163.6+36.7 179.9+26.3* 342.2+26.6* 156.5£17.5 n.d
HS V-B  107.9414.9 0.72+0.05 n.d 160.7£16.7 153.0£#17.6 255.3+27.3 146.3%16.1 n.d
ST  398#52 200010 117.9+9.8 362.4+43.0* 371.7#41.1* 777.4%652* 3156+36.1 49.8+8.0*
S-M  28.8#31  1.68+0.09* 117.746.1 325.8+18.4 246.4+28.2* 672.3+42.9* 290.1#26.1  26.1+0.9*
S-B  224+20  1.40:0.10* 238.6+1.9* 234.9+250 196.446.7 483.8+91.1%* 221.2+32.2 24.844.2*
V-T  87.7#13.9  0.94+0.14* n.d 172.2429.3 209.6+36.8 291.7+52.2* 242.4+420  26.6+0.9*
V-M  112.2+154  0.60+0.06* n.d 109.3+8.8* 114.4+5.6* 181.0#40.1* 17244210 24.8+4.5*
MC  V-B 119.3#131  0.54%0.03* n.d 129.842.3  114.8+7.7* 151.8+28.2* 147.9+1.8* n.d
ST  40.2+38  1.60+0.02* n.d 24264148 286.6:9.7* 661.1x42.3 340.2+¢58  65.849.7*
S-M  325+10.3  1.28+0.15 n.d 253.9+42.0 163.7#18.8* 514.1+43.0 300.9+73.0  49.5+4.8
S-B  259+33  1.15£0.08 231.9:+8.5* 251.2447.8 14594121 280.0+34.0* 242.3+24.0 n.d

a

10mg),

total lipids in dry

material (mg / g),

b

- 53 -

phospholipids in total lipids (mg



¢ each phospholipid in total lipids (ug / 10mg), * p < 0.05

<3 3-25> Phospholipid composition of antler-II

group TL/DM* PL/TL® PA° U.K® PE° PC* SM° PS°®
V-T  81.4#10.3  1.18+0.10  34.3x42 19824209 2295:33.5 4484539 2044209  63.1#4.7
V-M  108.7#206 0.75:0.04  59.4:7.0  136.1#21.0 131.1+11.0 276.5¢30.3 147.5+15.0 n.d
control V-B 106.1+224 0.70:0.07  76.1#9.4  1437+18.7 136.0+17.7 209.7¢+29.8 134.8+11.6 n.d
ST 41084  159:0.07 108.0+7.5 250.3:26.1 2422+30.5 599.5+48.3 290.7+34.4 102.2+3.4
S-M 298488  1.35:0.10 118.3+11.9 274.9+322 184.7+20.5 483.1+414 24744393  44.4+6.9
S-B  242+50  1.07+0.05 122.7+13.3 216.4+23.2 160.0+26.9 354.0+254 197.1+265 17.3x1.3
V-T  755%144  1.49+0.04* nd 257.6+19.4* 272.3+28.8 580.0+29.4* 280.0+20.1* 104.8+1.3*
V-M  117.247.5  0.77+0.04 n.d 176.1320.5 157.9+21.2 272.0+245 160.6%25.1 n.d
HS-lL  V-B  97.1+188  0.730.01 n.d 159.2¢5.7 157.7+16.1 254.4+13.0 154.3%21.3 n.d
ST 312+24*  2.14%0.09 n.d 4155424 5* 405.8438.4* 811.3+15.6* 400.4+18.3* 110.8+0.9*
S-M  19.1+12*  1.73%0.03* 79.1#9.2* 2752+18.4 265.0+19.3* 690.3+2.4* 319.6+17.9* 104.2+14.7*
S-B  14.4#1.7* 148+0.07* 239.3:2.7* 216.6£15.8 181.0+28.5 543.7+154* 236.6+21.8 66.845.8*
V-T 7424132  1.45:0.05* n.d 226.7434.0 247.0£2.0 547.9%+554 322.3+40.0* 110.5+9.4*
V-M  1054%233  0.72:0.07 n.d 148.0£15.8 138.2+35 236.5#63.6 194.0+21.9* n.d
CRW V-B 116.3:28.0 0.60+0.06* n.d 133.4+9.6  130.0£8.2* 181.3x332 159.8+15.0* n.d
ST 376:25 1.71£0.03* 259.8+11.5* 206.0£16.3* 207.3:9.4 699.2+26.9* 2452+11.9 94.5+13.6
S-M  248:23  1.66+0.11* 293.9+20.2* 194.8+58.2* 151.0£33.6* 586.9+33.9* 371.7+66.2* 65.1+12.1*
SB  220+12  144:0.18* 314.8+6.9* 22564220 159.54¢8.6 4424+146. 298.2+52.1* n.d
V-T  60.4#9.3  1.41+0.04* nd 214.2416.9 2454+17.6 573.4426.3* 269.9+24.1* 104.3+2.2
V-M  93.0£18.9  0.73%0.03 nd 158.2421.9 161.3+17.5* 253.7#12.7 159.9+21.9 n.d
cP V-B  92.7+12.2  0.74+0.05  555+3.4  170.9+21.7 1495%7.5 212.9+17.7 149.3+15.7 nd
ST 338#6.1 223%0.09° 2452+26* 354.14256% 403.5:21.2* 744.1+67.5* 363.0+9.9* 116.3+2.1*
S-M  229+4.3* 1.730.08* 264.6+6.1* 258.3+3.9% 201.9+10.8 591.2454.6* 299.2+24.8 110.2+7.8*
S-B  20.0+6.4  155+0.05* 263.4+6.1* 260.1#31.0 171.0+12.7 500.3¥45.4* 257.0£16.1* 102.9+2.2*

a

total lipids in dry

10mg),

material (mg / g),

phospholipids in total lipids (mg /



¢ each phospholipid in total lipids (ug / 10mg), * p < 0.05

LE 3-26> Phosphol ipid composition of antler-[11

group TL/DM* PL/TL® PA° U.K® PE* PC* sm° PS*

T 65.9+3.1 1494010 9424125 228.4+231 32713450 499.3+325 237.2+14.5 108.0£11.4

control M 536472  1.25+011 81.6%14.8 196.1+12.1 22144210 4434393 209.6+33.3 97.2+8.6
B 427483 120007 1624474 1484#89 157.44235 4418+430 197.7+166 88.6£10.9

T  732+6.06 1.67:0.06* 80.6£16.8 272.9+25.5* 412.8+47.3* 554.3+59.8 204.2+21.5* 146.7+10.8*

CLA M 49.7+6.11 1.48+0.03* 81.9+19.5 243.6+39.9 294.1+67.7 508.0+63.5 232.5+9.6 117.6+8.0*

B 38.3%3.2  1.34+0.04* 153.0+12.2 198.6+16.3* 207.3+26.7* 466.1£32.1 207.8422.9 102.6+14.7

T  689+182  1.460.09 126.9+21.0* 220.1+28.1 290.5:26.8 500.4+47.6 207.6+257 114.9+55

Coumarin M 50.3#11.9  1.38+0.05 154.8+21.1* 210.9+11.5 226.4+282 4784253 205.0+12.6 104.3+8.5
B 47.6+102 1.16+0.06 156.8#21.3 147.3¥8.2 142.2429.0 42494341 199.2420.1 89.0+17.2

a

10mg),

total lipids in dry material (mg / g),

phospholipids in

¢ each phospholipid in total lipids (ug / 10mg), * p < 0.05

total lipids (mg /
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<F3-27> Neutral lipids composition of antler—III

group TL / DM NL / TL CE TG FFA CHOL

T 65.9£3.1 3.74+0.91 2369+125 25551 438+11 68378

control M 53.617.2 3.69+0.29 25104448 238+67 336+25 609+£106
B 42.7+8.3 3.69+0.37  2475+594 230+26 355+45 630+89

T 73.2+6.06  3.65%0.56 25544477 24749 283+26 568+41

CLA M 49.746.11 3.52+0.63  2494+731 25417 248165 525185

B 38.3+3.2 3.90+0.24  2690+260 26828 29047 65936

T 68.9+18.2  3.84+0.49 23941154 254+46 428418 767+75

Coumarin M  50.3:11.9  3.47:025  2341%86 243123 258442 627432

B 47.6£10.2  3.30+0.76  2327+743 195428 239+25 542+80

2 total lipids in dry material (mg / g), ® phospholipids in total lipids (mg/10mg),

C

each phospholipid in total lipids (ug / 10mg), * p < 0.05



PLinTL(mg/10mg)

<Ztgl 3-13> Phospholipids in total lipids-I
xp < 0.05, #xp < 0.01, *=xxp < 0.001

I Top
g 3 Middle
I Bottom
[
i
O
| | |
control CLA coumarin




PLinTL(mg/10mg)

I V-Top
I V-Middle
I V-Bottom
B S-Top
S-Middle ]
Hll S-Bottom

N
1

—
|

E

!
=]

“control JW HS MC HS-II CRW
group

<Ztgl 3-14> Phospholipids in total lipids-II

*p < 0.05, *xp < 0.01, *=*++p < 0.001




A4A A4 AYIA : BAE wge] o] a
e

1. A&

Qlabzl Sf2 olde BE A2 g2deld of$ IS L2 of
5o gl il Fe avhuildaairt 0] He 0@t 2Ll
ARLE 2t Fal W 47l S8i0hed, Hk et al, 1995), ddrls 3
[Scaglices, F, et al, 1990
), AR ES of 4HKareko, H et al, 1983), Che|Sal-fuk SrEk S8 wbad(Kim,
W, et al, 1999), qbabad oM Yun, T.K. et al, 1990), %k 7i4diSctanieni,
E.A etal, 1995), 7]®& £3iJin, 5.H et al, 1999), 717|% ¥]%(0uwa, H et
al, 1994) 5z} T& chodql ele|Hise] wai=]ar alch zFzia] Bagl gl
ok AT =52 T8 3,.0009e] gyich o F@zl2 aejolids @dge] aje}
7t Bilstke =] S4iEeR aleefy Eolen HMARNeE o FE R
S Spde AU olg Wb ohzl el Belde Eaie] PR &
Hofldes sletB o3 £qlsl7)s o]2 8 cHElumenthal, M, et al, 2000),

Sf da] el WEThe ARHE deld dsel= st gyl
Bl Taujibe, H et al, 1987), 275048 5, 1982), 284268 €35 A
2 Zhggafel, 1976), YASelA ol 1970) Se] Baglden olE
=l $2 oy =23, YUz 2} Po| APET} off H2 =2He
Aoz Sge Heg del gelrlels 3ot B dofls ofUE
HiZolch g2 FE H A giats] gxg YiFel|ld Lulsjar glcha
ahei qlch 19993k Hafl Suflelde of 2084F o)4s] Alea AHESiat gl
ol EFela REME Ei F= 52 FriENE 93 (Elk) HE opE
(Rheideer) S88 ciad eysia gch Sujst 582 LuiE=] el 2ha7t 5
HEle] 7l dfols 78 TUE She ol "UST 92 W oigs =
Bol Fufit Sgel vdled Hze]l Flojg Hejchale 22F Qo] Flk
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Hog spEECh

Sg2] ofelid HREoRE AFeesl= (garglicside), PEIR]
(pantcerin M5 o] 7HEd ul=d =89 28, oot iighe, ghaig
@i, elal, 2EZolRl (chondroitin), SFEIAR (glucosamine), #lo]ut
F2dst  (hyalurenic acid)  Seol  wEiA et [wew wapati,met,
wiw, redfa, co, re], 2#L olg clfaS S8t SelFHe= fgaEA s
o] oflo] REIG ou 14 2pgEe] FHEA] ol olE dEol 8
552 deedal Sy o gick =g ot 18 chlE ol 23 el
BrEn2 glye] Halese| 2 (ginsencaide) 2} To] g2 FPPEE S
BE7lele EE ik

oldls “S+F ehs @R uids] ik ghadafr} )ikl ulsled fa]
7ol Friele olelrigiez tujxle] FofdE =9 = gich oheld "gR
o] Raleln 24 dHold ofE Zle)rp alit Z24b 8o dohd o {55
of al& #gh ohzl FELEE Syt Hal old A delld Fibmgol e}
it o] vghd Hio| Fejurieis HalE UM oI Aaklsie] Mo
Fojolgt 4n|alE HSY = don o2} Hie] 4t Hho] Brh vl 71
22 AHu#E 5+ gk ghghyic,

S oy Zazlr) ehusicha deiA alevt FAAEzlRE o= B
Hrlolgt deiH oz gaje] H2lE Uehls e ofeh 4l Hike]
HytHo S odete o)y ujMe|H (mon-specifically) 22 H5g vehfs 2io)
SHelch oield H82 RE, PHEGE ANFHes siegsisd Ey7), |
A, ZEAe njals B2l B2 Ur|E Ay, gAEy LAY, Jldy S
2} St el ol Sol] A E eudldel Pich ey ol drE B
5 9] siside g% dujz) Ao Laf Aol wEld &)
HEo= g2 ciofyh Bes HHY ¢ s 2lo] vff Fasiz|zt 2w

=1

olgl TE Al 2 dJPHE 23,7, 8-tetrachl orodibenzo- p-di oxin
(TCID: o]8} Clo] Salojel W Sadel chyt Sge] o] HiE RWE o

-1t -



goterh 2 FEEWE =yUshd ® uiHE 1) tlel&ilE B cdBUF
Sdo] 7ha Zbsicia deA dlen] AdAdes dad e Eejdes|
A ogleng szide] o Erhs H, 2) chol&4E 447 ea agigeR
M BRx=Ees deA glen Syo] dN oot dyHea Fubst
£ o] ohdzl A4715E vl Rslkd b, A3 A3, v, F4, B 5ol of
st FHHA8A op7|StER HE2 Res vif chyskA A7y drke
H, 3 AM7Hs BEed 247 o F H2eiA AHre el BPESE
2qdof cfyt Bale R dahg k] H22 HEelA] Bele ¢ W2
Al dAtolehs F, 4) BRESEE PASg0] g Aokl AT A Al
AMog FHAE oles Habe] W Asfel] cigpq off 4y ales el
S4EUE sz gleng J4b 5§2 Hes Fushed A ey
T Arks d dselch

2. zlg 9@ by

7. 49 =8
¢l 3-15 S8 9 clo] Sl Bod protocol

Time
wk)| -1 0 1 2 3
Group

Gl | | | | |

G2

G3 - G7

L | wEEERs

sThol &4l 50 pekg bow., 1% J3FAE 58 (U4E FE2E) 20 mevke bow

- 10z -



Hal (84, 18020 g Sprague Dawley)s= chgh vie|l2 3 (F5 &4)
25 Fudhe] 7T AU B AR B3 el e, dE
of spgefEch AHg 2L 2E 21T, FE 40-60%, HEr] 124722
stk AbEE YA R ratd 2HANEE T8 FEEe, Aes
Hzt glo] Fostgch

HEEE F Tookzle] HAE 2 F 10oje]d F AR vprdc)h =82
Sojubd W e slojMdes ¥ Sgubd HIEAT opd ofghE 3
#EE BT 4TS dare 5 vfY %33 Fapsbdch (23 3-15), %
H G (W= G2 (thel &l g RejF)E 58 i d@a FReeE
il Azt B (AEA etdnh 582 Foak gu ou]dgE el
20 mgkg bow, 7P THE FodF (5, 10, 40 mekg bow) Fof d]ef gRajdemz
olF Y Nojgtez HFY, 2P} etdct

v €Y A= HHT 9 AF FhE
19 AR e o) 34U He2 ApRs] Foigk ofy] 2Rk 14
2 #age 2 "1d B Yokt Fefech AEE o) 349
Ho 2 2abshd 15 B HAECE Febech

th thel &4l = W o

Tho]&4l& AccuStandard Inc, (New Haven, CT, USA)2ME SE2 99 1%
of 42| =hghE-E FYstdch chelE4l (1 mg)2 o|gk2] IMSD (50 plish 4
gr2] ofli® (450 pl)of ol =&oh Hz|sha, EeeflE ayge Ry oo
Sile] AFeert 50 pgmle] H=8 ke ofe] 9 of 240-260 plE B F
APEhETHE0 pekg bow ), THH HclERFe cisieds o Sk (IMSD,
ofa 2, chFf Egd)E SUs 23 Fapshach

2 AT Hpef €M vhel&ad Yo §5& AT HY cvdEE ¢
setdrh F, Hao o] W (46 pgike bow, ) By ol 2% 75g
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o2 AspiE 5 dle thel&dd Hof FoHE 2ASMECE dHTE 240f
g FEE T 6okl & e E vedch S 0, 40, 50, 60 peiks
b.w. 2| thel&ilE& 57 FAEMEE o 453 Abdsials e, afe] 74
2t =] fwdel BMe] TR ¢ 5 50 peke bow &5 FHEECL

2. 5§ FEE =23 9 v

BE 54 F5E P R ARER 53 iR o2 58 (2 ke)
&= AFs 70T+ FAY thE o 3 m2] FAE Hgele WHE ghEo]
tia] -T0CH A FHAN F 5 dzstec) (500 g), A=Y @€ 58 (50 g)
2} 3 1 2HE diaetias] W thE 85T 3413 33 BR FEn F
oz}, & FH AZ (Labconco, Kansas clty, Misscurl, USA)ES S 10 g
2] Az S58& fudrt (12 SEc28 e ff 20,

2 el 2% Fleg AU oz s £ A= cleliile] o
(50 pgkg bow,, [FFAHA g Hadd S oS 548 S8 HTE
DN 7IE (reference) £ 2 S AlRE WelEhe] RS AL E2NE
W wHog WE ng W@ FFREIGCT)E cle|Sil-fE Sido ciyh 4
o #zhE ula 2Apstdc)

of. @efba) Wl guje} =B £}
ditEaey dHe Y5asq A7 Mg A2 gl g@9& 259
Fal e 0] delur] ees: 2HAA 2y ¥ og«drEEYrdd
Sysmax NE-80008 o|§8le B gadz] Y el S8 Haidch
wah, goeet 2l g 2AHEE4 7] (Hitachi-T150)& AHgatE e Papg
A e ARy 7 & AHgstaEch

up, = e]epy i
1) fepgn) 3 3

Hay Arle AE AAL oy FAE S8l 2EE HEt a3d
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(formalin 32 Bouin B9)12% 23% Ol automtic tissue processos
iCitable 2000)& o]-#8} 1xlem 272 FHE ghEdch 2 2] A4l ofal
== T Helety dE He S8fdrl

2) Hematoxylin & Eosin (H&E) ¢4

G paraffinz} gh 2b4& A2 F fudhal 522 hematoxylinS 2 @Agk
Th 22 Beof 287 £ F 1% acid ¢3S 5~8% w2ich (dippim)
7t ohal B2 @ 223 eMstdnh. HAE 0.5 Ry ohee] 202 H=
dippirg?t F A the MEY G495 #E ecsint 2 123 G4stdrk
cha] 30 uizl2 Syt ohE S (T0s, 95%, 95% bFgeof] ZHE S5EL7H)
W Feeabd el 354 28] Gk F RE2PY (xylenee] 254 3% )& A EHCL

3) 2 23] el d
7t dEeE woh AfEHo R Hrpslr] fs) cheat g2 2dsd 248
of lastech F, 7 dHFelds] BAE 24}, 2y vhz] 9l xubHd A
28 ulashe,
@ &gef Watr} =] ghod 07,
@ Fd W] FH(Ld 173 Hal)ol Saksia) HHo] FEEH 17,
@ e 2384 (mid-zone)of| Sgkste] o] gloed 2"
@ 49 A Age] Sl EpH o] HH vighd ez W]
dEd 3" ez 538 shech

1) a9 242 g zYeta 28 B

age] o] ZHYH £FE Johoson's scoring systenol] E8bof Wshal
ch &, E 320004 2 ujsh o] BalThheld Hal o] LT el
“0°e2 sjeen Balrl He BUE ge AU 1D shf 3 10w
38} sjairh,
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CE 3-29% Johnsen's scoring systemz] mhepo|e}
Score Description of scoring system

Complete spermatogenesis with many spermatozoa (determined by head

10 form) Germinal epithelium organized in regular thickness leaving an
open lumen

9 Many spermatozoa present but germinal epithelium disorganized with
marked sloughing or obliteration of lumen

8 Only a few spermatozoa present (<5 to 10)

7 No spermatozoa but many spermatids present

6 No spermatozoa and only a few spermatids present (<5 to 10)

5 No spermatozoa and no spermatids but several or many
spermatocytes present

4 Only a few spermatocytes (<5) but no spermatids or spermatozoa present

3 Spermatogonia are the only germ cells present

2 No germ cells, but Sertoli cells are present

1 No cells in tubular section

Data from Jobnses's SC0 Hormones 102, 1970,

3. A3

7.

AgE7tel o= 2zt

gl 3-16eA B uiel Te] G2 (The]Eil gy Roidis thelEll =
& 7=l ME Srbe "8 BaEr] Azebkd 2esiYe e e8|y
A87] A2 dFwjels BAdiEE AE (M43 g)2] 6l 1w Epspec),
g Mol oo clo]Eal Ro @ A)E Zrl= Hale) A b=y G2e) v a8}

o & uf

O A= fas FAuEldoh 58 632 662 AFE zHEE A

s] 77% 4l 83, Gwel Sutgtesa (28] MB} uRy o SEE Thelsale

2 glaps

of 7| Bl AE TAE F2shA Aldsks Foeg eyl
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400.0

350.0 r —=—G1(N C)

3000 T —=—-G2(TT)
= —A— G3 (g4
2 2500 r —-2—G4(E8)
= ——G5(% &)

1500 F —>—G7(3 54

100.0

-1 0 1 2 3 4
Week

COHI-16> TholSile] =@ 2] AF F7Hee v)2s S8 Bz}

Lh. A2 H T w3 99
sbRd M ga ME F7HEE FARE FA8E vepdlen HaoliEsel
slojd e Erleof AbEda ko] Thtgbdch (27] 3-17). AFE dalgked 2o
B 5g Foi Felde 67 A Sy BxE deldle H22 el
=3

30.0

25.0 r —mGi1(NC)

200 —=—G2(TT)
© —A— G3 (gt
g 15.0 | —A—G4(ZE )
= - —0—G5(Z 4

10.0 ——G6(d =)

50 o —><—G7(354d)

0.0

-1 0 1 2 3 4
W eek

CAg 317 thelSalef] eEE E32 ApEda gk ojals 582 B2
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ot #75 A vld= 9%

thelSal2] Rojs ofu] 3 gbejdl uizl Zhe| ddAsl AR s v
Azt Fde] #HE& 2efstuch S8 Foidel doids elgh ]3] #
HE FEA dasis o2 depddoh 7l 372 £AE thelsld =F
ozh B o2l f2gt 2l rh ] ebalch

CE 330 m§2] Feirt chelSile] =gy fae] dr] FA oEes B
2}

1E (n=10) (. ] 413 o] 3 B4

Gl 8.76+0.62  145+0.17 2054057  0.62+0.1 0.53+0.05
G2 846+0.16  1.18+0.06 1.97+0.07  035+0.1"  0.02+0.01
G3 925+1.61  1.15+0.13 2.02+021  0.39+0.1"  0.08+0.10%
G4 8.85+1.88  1.17+0.14 1.85+0.12  0.72+1.0° 0.03+0.01% ”
G5 8.64+0.77  1.17+0.08 1.89+0.11  0.34+0.04  0.04+0.03
G6 948+094  1.19+0.06 2.06+0.13  039+0.1"  0.10+0.11% "
G7 827+120  1.11+0.14 1.87+035 034012  0.04+0.07

Data were cbhitaimed from 10 rats for each group and exwpressed in mean +

+

s0, Tand *: different from Gl at 0,06 and pdD, 01, respectively:  and

[

odi fferent from G2 at pdb, 06 and pd0, 01, respectively when amalyzed by
cone-way ANOVA arnd paired student's f-test,

eh. At FAe v 9%

G2l % DAl A4 ol2F (6102 ool Syt Wb 63 o, GBe
chol S]] =@FE dfels &7 w2 FoiE %y FAe I 34
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chz2] 87.8% 82.3% W 8253 UepdoRd m82] Roji rlo] il
2ahd ofr|Ele ¥ #HFHE FHEA AMdtiche AHE o 5 e (B
3-31, p0.05), EERE, SE FH cfy] AF2] dE 24 @3} PHciERael
l.Molgion G2 1,078 Uepdosdg £ dgF s 2oz} goich W
H, S-§ Foidte] ¥ RAMEE w3} el 22 1183} 1,258 Yeld
224 tho| &yl ghE ool vl & $2F Uepulch ol s8] o
o] Salef 2dhed fobEls ¥ Sode] cighe of FE duiHolzhs Apd
& #|ujaich shaich,

CE 3-31> Sfo] tholSile] @y 2] %2 A oj2ls B2}

Group (n=10) BW (g) W (g) TW/BW (%)
Gl 348 3.61 1.04
G2 216 231" 1.07
G3 268" 317 1.18*
G4 238" 297 1.25*
G5 231 249 1.08
G6 291" 298 1.02
G7 238 2.48 1.04

Footnotes as in Table 1,

o}, @efato] v]H e
ot ulsh o] Tolgale) Mojs Hagh o] @Ayl Tas) @aule

F2gt F7hE 2eHshech (R 4, p0.01), 8 Foie] ojdE BE M2
shals TholSale] 2lsked fHubsls @4t 2| Had sl Rsis 3
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22 vepyich

CE 3-32> 582 Foir} clolSale] @ W2 fojidel| njals oy

Group RBC 3 Heb Hct Plt
m=10) a0y VU ey (109
Gl 7.92+6.70 534+0.63 15404 468+04  870+93
G2 9.81+0.57 401+046  17.4+09" 529+2.7  525+132
G3 8.93+0.57 339051  15.8+0.6 476+17  557+111°
G4 9.46+0.48 488046  16.7+0.9 494426  477+78°
G5 9.01+0.74 471+027  15.8+1.1 46.9+2.8  447+125
G6 8.43%7.39 4.06+0.38  14.7+02" 445+0.7 830468~
G7 9.37+0.46 491+0.69  16.6+0.7 50.7+2.2  469+118

FNotes as im Table 1, Abbreviation! KRG HES 5, Hy HEZE] o
Het: #ofE=al aF WBC g 4 PLT: g9k

. PAEie} Aol njdE 99

1) 8 F718 g3 @ 4375 #4 2o o3 22

Sg W thelEils Roj= |@F F7E Uske] VA HEE fuela]
e Fe=2 uepudrh, Al dodxpe) a2l glejMdE BNE 2
creatinineZl uric acidel= 9akS o|d)=] ¢h= F 22 veputch dbd, BliNe|
e oo w3l upel o] FalEkA EF7kFIE HeE Uepdten of
Hi F7hs w82 T2 ridEE F0E vebdley eaelsrt e
ks sich (p0.05).
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CE 333 w8e) Yoivl €8 BB gat o 43 el gaijat 3]s

nj 2= Bz}

Group Ca™ IF Mg”* Cre BUN UA
(n=10)  (mg/d?) (mg/df) (mg/di) (mg/d?) (mg/di) (mg/dd)
G1 8.6+0.2 8.6+0.3 2.6+0.2 0.49+0.1  28+14 1.3+0.1
G2 8.9+0.6 7.2+0.7 2.9+0.4 048+0.1  40+6.3" 0.9+0.4
G3 9.4+0.8 7.8£0.5 3.1+0.3 0.49+0.1 34459 1.7+0.2
G4 9.2+0.7 7.3£0.2 2.5+0.2 0.53+0.1 39433 1.4+0.1
G5 109+0.5  8.0£0.3 2.8+0.2 0.58+0.3  30+14 1.7+0.2
Go6 9.0+0.2 7.7£0.6 2.7+0.2 05902 24420 1.3+0.1
G7 10.4+0.6  7.7£0.7 2.8+0.2 0.48+0.1  30+1.6 1.7+0.2
Footnotes as in Table |, Abbreviations! Car Caleium, [P [nocgandc

Phosphorus,

M Magresium,

U4 wuric acid,

Cores:

creatinine, BN blood wrea ni trogen,

2) MY 7l wd @9 Aol oI Eaf

chelSil Fojis ot upsl el 2ot FeliL (1ipese) 2]
A FFhHEY glucoses] $HeR2 288 oF 3 LT hH amylase
2] fHgels WS viRa] g o2 vepuich ggte] g Hils FEe
Fol mheh 71 FE P48t guinea pigelld2hs W] Valeldes F7i8hd
ok W lipased] 4 BB 23} Boglel FelsiA 2osls o) Bl
M 2 dEHAN 5582 Cle]Silef] gk fuEs g@ek] A FoEkA
g o HE| |ipase §hed
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= Ljepstth (pao. 05-0,01),

CE 33> Sfe] TholSale] L& Hae] 43 el gelzjeba] e o3
=

Group Glucose Amylase Lipase
(n=10) (mg/ di) (mg/dt) (mg/ di)
Gl 101+6.8 473+19 11+2.0
G2 71+5.7" 426+39 26+3.7"
G3 10012 481+22 12425
G4 86+7.3 396+30 14+1.7"

G5 98+12 460+86 22454
G6 124+7.9" 545+50 10+1.4"
G7 85+9.3 478+20 16+2.6

3} 2 7l B g@osleg 2 v 22

thelSle] = s 1 7le BE €9 At 24 F oaspartate
aminotransferase  (AST), alanime aminctransferase (ALT) %! creatine
phosphokimses]| $hdeo] P8 Frgesd 3 47 FEE%rks A&
W o algdeh (p0.05), $HH Sf& Tt AHSE 32 Melds gz
ot =lpof] ale] G2 cfu] Flgb AR Babrl PEbE]=] gbabent Geefled AST
2 ALT BA-gbge] FrEEkA A= ok (00, 05-0.01),
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CE 3-35> g2 Ryt chelSale] =@ Wy 3 ol B golx]e

of ulEe Bz}

Group TP Alb AST ALT ALP CPK LDH

(n=10) (g/d%) (g/d%) (U/L) (U/L) (IU/L) (@U/L)  (AU/L)

Gl 53:01 22+0.7 122+49 36+19 265+16 847+74 1,662+120
G2 5003 22401 399+59" 65+11"  304+29 593+277" 1,053+324"
G3  56%04 22403 353+49" 57+18  250+20 525+102° 1,871+334°
G4 5208 22409 297+60" 56+8.8  230+18 313+33" 1,588+189
G5  59+0.1 2501 367+76 46+2.7  280+42 309+105 1737+177
G6 5402 22405 150+8.6° 39+3.0° 228+19 438+64" 1,327+189
G7  51%03 23+04 535+185 64+13 272452 27185 1386261

Footnotes as in Table 1,

AST, aspartate amimotransferase,

alkal ine phosphatase,

ALT:

Y-GTP:  gamma - | wtamy ]

debydrogemase, CFK creatime phosphok i nase

1) #@chApel o) 3= &3

Abtreviation! TP Total protein, AlbD albumin,
alanine aminotransferase,  ALP;

transferagse, LIH lactate

Cho]S4l2 a2 €8 F492132 (6)2 Agds gkl (LL-c)& 9
[ o<, 05-0, 01 )
(HIL-C) 2] ghafells f2lyt doks o3| e 2oz yepudch i, 5§
2] Roj= HhHoZ tlolSale 2dld FEE S HlE AWk
Wigls] staks Hajs] el Moz vepgten O #zbe o4el Geef

s FrplHEey
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7hAF S EHC (pa, 05-0,01),

CE 3-36> Tholgalel e@E Hale] AWUchap el 2|5l vja)s Ha)

Group T. Cho TG HDL-C LDL-C
(n=10) (mg/ di) (mg/dt) (mg/dt) (mg/ dt)
Gl 112+4.2 55+1.4 32+1.1 21+1.0
G2 136+33 133433 47449 3942.0°
G3 117412 117+62" 39+2.4 20+6.7
G4 97+12 74+24 46+3.0 11+4.0"
G5 157425 105+47 60+8.0 29+12.6
G6 120+7.2 33+9.3" 42427 12414

G7 151+31 177470 51+9.7 32.4+10.4

Footnotes as in Table 1, Abbreviations: T, Cho! total cholesterol, TG

triglyeeride, HOL-C: high density lipoprotein-cholestercl, LOL-C) low

density 11poprotein-chol esteral

Ah 254G Q] v 2%

1) f23Zo] o= 99

HabFolas Ay, sinusoid FE2] WAelL B4 el 242 W, g

W =] SelFql Halrl faE =] eleteny, M ESe] Fige]
ztela Tk Akl sldE& 2oich W G2 FE b A= iy SE
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o alolom, s pgda, Babd M EYE U cytoplasmic vaculation,
fatty metamcrphosis, M2 37|22 clekd 2ad 2192 simuscid?} F71E =
T Ta dehdlrh S§ Forelde Bad EUs] EE AHaedlA @
o4 Boiel o7 7] PHe] Tidte e Burk 55 God A+ 3
el FhEbd i 23 el vepdien, o, Geelld e ity d4ed 4d
o BHEE7E stElent A Hel e T 2 L3& depdch

gk G22] Telde Aded A HHelelM o7 Fhale] g7 HEE
dojuhs G4l ML HAa) df M EeM e Zabrh = c2g
HERel M 21 L FEHAY (vacuolar degeneration) = FEE| g =L
cthel il R@FE S FAF P Redoz s s g@ie] Aye] 2n
e WEE HHE = A B (fatty degeneration)o]r), o] &} T2 M4
Y, MEZA) FEY HY, AYE BE Bl w82 T2 F2lshA o
He A& o 5 alsdch (2% 3-18, E3-38).

{7 3-18> Tho|Spilell We@®l ¥ 2] 23 P oile wg2 B3
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<E 336> 582 Soir} tholSalo] wBH Hale el nils Bz}

Groups Destruction of

(n=10) Cell necrosis lobular structure Fatty change Total
Gl 0 0 0 0
G2 3 3 3 9
G3 0 1 0 1
G4 1 1 1 3
G5 0 1 i 7
G6 0 2
G7 1] ] }] 0

sFooinotes as in Table 1,

2) s =Ae] )= Qe

Aol de 2dlMdedzt Hidess Tagh AU D s F
2] 2yt gl BEEA g vE G2eldes 2ddeE By He
agjart spA] F2| Ao Eels yFo] FHUEUS g SoiF (3-G7)e]
A vhelEaled] 2sie] sl W 2] o] WAl Fldshs Ao
2 sk (28 3-19).
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(2% 3-19 chelSiled] @y WA A2 237 Qe o3 =§2
)

3) v P2 3= 9%

FhaeldE vhite W red purple2] FEY wid2} 2|2 P4l L84
Boeon, HddsE:] gdx 9 FEE PAFHo|irh W ZelMis red
purples] HY #HZ} macrophage?} The HEEE § dQ«4E: gk of
F Tt oz PHFUCH P 5§ FolToldE red purplec]d Fujgl
#HEe] sy H A= ohddrh (23 3-19).
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{213 3-19> che|Silel] @y WA uFe] 237 Qe o =§2
)

1) 4 23] i3] 48

GZellM& Glol ulshed Fd2] B # %z} dqEs] dAg Jo7p
Hork 5§ Sl FEHLE A gike) ofzhe] #]Fe] UL
2 Baael s BEE s idEe A2E BEEYAc (3%
3-20).
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(% 3-200 ThelSile] @y WA Fd2] 23 Qe o =§2
)

5) sgEe] Wle] o3 Qe

At Zol s B (senini ferous tubules), BoIT]2 HE (Leydig's cell) B
o] 7174} (basement meabrane)ol ¥ RET el sl glglen] tule
el 2t g nldd ARdES 2 fle) the A4 spermatid, 22]a
% 2 gle] $hAs] A4t AAMEr} PG (2 321), Sertoli ME ol
) ze} B HE AJo]o] intercel lular spaces's 3 RE5|o] glelc), Wi, G2
o) A2 AP A7) 9 F upge] Exjshs dES} Basthn, 7lAut Ea
o] wiajel 7 Eele] dfer) Qi Basjdr, @eds i FALE 6
(Batiel wslel B8] ashs APE wuol} 5§ FoFeldE tlols
ol e]g} wg zA] e das BE Aaly] AdE Ae) Aabel rtg A
£E ¥Hsle] 2g o 4 qarh
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(3% 321> thelSddlel] =2 M %2 23 P olie =i
)

gl Johnson's scoreofld G2 7190 MR S8 YT 9.2 o|ge=
ChelSilel 2|k af 232 Qo] FalshA AfdEzien Pozs] A7)
HrbE skl gl e o 9 A s Akl Aol G2ef
ulghe] F2ltA] Frkshe A& W 5 UHTH (p0.05-0,01).
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CHE 337 thelEale] =@ Hile] dlo] Hapgd e 2 2o o3
= S8 Ao

f::ﬁ}; John's score Tﬁ*”](i )ﬂ:-'l %%‘L]i ‘Efrfg— 3 xp /3 ]
Gl 10.0+£0.0 217+15 89+9% 1,682+121
G2 7.1+0.2" 173+21" 61+4%" 1,134+136"
G3 9.7£0.3" 209+13" 92+6% 1,868+176"
G4 9.2+0.2" 204+11 89+7%" 1,754+122
G5 8.8+0.4" 191421 83+12%" 1454+168"
G6 9.9+0.2" 216416~ 94+11%" 1,969+137"
G7 95+0.1" 209411 86+10% 1684+1144"

#Footnotes as in Table 1,

4. 3k

chel Szl e BPEEEE Ru|AE athks SHE A2 dEdde
1357 fES HEEEEe2 pyala slon} M2 oo HYl Y
wA7h Erh #RE2Z Yy GHE "HUd iRy akEE e o 2
7lE SdraEds 2oh {4 A gEeld S4E& oY o alE& £
ofzl chE uSg A E-delB2 F2 AU 2R F3Eo, ol
woll FHEH & kel HdHskr] il Aol olEs 99e BAET
(Safe, S, et al, 1996), #2 =0 BEE2} faj2E& st BHEUS #
T A7 che BaED ded, o|gd EEE efaef ek FgE
w7l ea el e 2 olao fafgt dahs #lils Ao deA gk
BREEEE Sy 22 AEeke] BEE gl 23z 44|
off wzh #e Fgdehd deE Wl o aurks Held 2 Ydel ofFs
Al 2lch Wassom, J. s, et al, 1977/1988), uj2d] gkl HEE 2= dioxin,
PCB, DOT, teibutyltis (TET), bisphenol 4 58 5 = alol} o} 7|3+ clE#el
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sjalEo] 2,3,7,. 8 tetrachlorodibenzo-p-dicxin (TCOD) @ 2.4 =] 37ha] Ql7ke] 2]
sk fhdE ArlbEE el A Asichal deA alchPeoland, A et
al, 1982), ol YEL HEEE 53] o252 FARE HEE SIE=2
Ul AE Eekazlod, 2 Hat MEF L, A7) 7E2t Al Ae B =
A, b wbd, Wil Al o WF H2 5& Aok Basa glch

T, S8 shge] ZhebE|a] oS ofgl @& A Ysin, F5 2e]
Ql 4lg® 2 |Shennong-Bencao-Jinglell #x2 REdD B3, F3 o
& vl E Feel SR04 izt g Fh s AR de] AR
of #rh oMy S8 2, 000de]gh ofE HAlE FRR dfel= @A
3 Higo] |of H o2 el o= b ok el U=l 2] 2
e NS 5 1982)2 el oyt Bip(Eafe), 1976) Feol B Eode
v dF oL ofF 2ughAzl ¢ ¢ rh

£ d3e alejd &g W@ FHEE vholSade] 2dlq ofr|EE AF T
A8 folshA sk ke g M3 A3 viake] dEE EE FA A
(atrophy )& V38t 93ghs A2 &8 olF H7l8 7lez wdd €@
shabd =8 Adshs Fo 2 vepunh 58], 582 clol Sl 2l of
FlEle A% 54, S 2% FA4 e AT HF HaE gRete de
Haflghe] ulE W HAF e Wby SelMd 2T chelEyl ghs Foie
ko] f2lshA Adshs s depdlch ol WS o] thelg
Fo2 o7l A%k 23 HHE WeiihE BE Habe] P& Fulsd
chal apR¥ch EY, SE2 vhelEile] fshke ofr|Ees Hagt ¢ PAF
frelaA ofsgh} 2 Bobe Fadhs AR ERe wel s8] B2 o
£ 2|7t ol e yepdch ol AhR2] afelis f7)ee o)A 22}
o alejd= FU P vepdlch thelsile =88 8 e =
8 B2 b Frhe BB FRe FEeb off Ay oA vehoie A
F TaE oley gl Flelsle o2 slasch S8 ol 28t
of F7HHs lipase & €8 qAstEon o= tho|Silef 2)sted ofr|
e ME HAE Yie WA 71 sivha ApEET
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ME2] Fas MELL) wajel e mug] Ba7 WA wdshd e
Apo] gelus Baolth o]HE oAb F, programed cell deathhils
yanf o) Hyzae] adcha, Fae] wdzhEe] oo BRa 2Ug
HAs7] #13 Sxhed o) TholSalel 2% MESAE (cytotoxic) T
Iymphocytes] ]sjo] BAE weThn @ 4 alzlch o AN MES A4S
g3 MELE Bibdos g%, We Wihe] mase] ofe e gad
(chromatin) 2 TRERETIS & 5 oth ols $34 Pysl YEos g
qoll $80] Fuslel FEr olhs Bee} FAY Saolol 2l i
SBUe] 41 we Samql EoEhl g sl oy dEee) UE
(imvagination)o] e)efld wbadsi} TholStlel 2lah Sade] 2 Fajol e
ficka shach w2 A4S Bell Azl B& o] thlsales o
fle aEaE] 2)AhE FeshA A Achs e Halsja,

olate] AN Kge U] WA HUEF 540 7% B HUE
2 ofgo] w& Clolgle] sjsjol fulsle S4, B8l 3 a8 S4E @
A8 wrojyt % glrka Yy,

- 133 -



Ha4d SuEddxs 4 2BE0to2] V|o=

1. vele gatzl 2 445 W oelizs] A3 a7 58 dds

T4 MelEEg A2} 0 BEAE U ezl e @Teld 2jebae) M
£ mg Aol glo] 2o] Ho] Hate kg A4z} @ipe) A&H wae] Ao @
FHalrl,

E4h Mgl sge] Pul Hug el = ] HE PUuie] etz Eaf o
= ZAlEECl S Sxfdle wAA 2] GAGs(Glycosaminoglveans ), Uronic acid,
Sialic acid 50] #2 B4 BUI] 771218 Foith Fold Bol@es 27} s}
ol Mgle =g ailef glo] 75 AR Fols FHHOE daig 713 Hes A
E5jo] Bibs 5§ A o gl Fag A} @ e,

B @7e] gold Sg UE FHEE ThlSalel sl oprlsls AF 2
23 felsiAl dalshs v B, M, A vl Pde BE BA e
(atrophy) 8 WAsH dAsks Ae BE, olE A7l 7153} duy g
sjaby 248 Aasts HoS Uepdeh %8, 582 tholSale] osie of
ASe ¥ 54, & ¥ A o, BB #F BAS gheln e
Haze] ulE @ WA Sy Wals Beld B clolgal 5 ool
ulslo] felslA] ldske wake Ukl gelz2a AAE Bl A3 5
& mgo] Thlgies oprlsie aBHES A felshA B dTks
Mg Helslsnh, SES vl YHT HUBE 4ol 7 A HUE
2 ogo] E& TholSle] glsjel SuslE 54, B8l 13 28 54 ¥
8] wojat 4 alrha ghghyich ol Sge] ofeld BIE dHEEE B
shof izl oyt Bisd 08 2% ka4 4 el

2. vl itz 0 @YEE W ez f# 47 Aee
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A@zial S R AAHels zatme|x) Ralr] wjEe] AditE gl
Hojz s Sof mhe} Aahulzh F7hElel W ohe) Aude] wrde] Aefas
7} Blat itk olaiet BE AF wagel DY rads) YI7} v o)F
subal 4 2 gl el @7 LEef Qsks ulsh ac),

58] S8 Aaz Bl ciy el 2AAES) Hul Peluc 2
Ul etSqlEe] Bl 276l Gl olSajate sy B @73 e ur) A
Baoln AsY 2 gt Aade Bush Toid ojs) AuLe ax 27}
i 4 ag o),

E A7E B Al 5 gt led BEs ok Be BE oy
% alrh,

- abnge) B AurlE He

- Fabnge) Masn g ¥o

- 24 Helssge) deldge et Azale o sled g

- 2ab melssge) el oy et AEaa W ved g
- 24 Helenge) Apan ey gu

EY S 9RYLE 718 s FidEekst ofrAR = vs) 2=
H HYgdoR qlaf kel Apesz dibit o2 the] FPHe| 2
A Ed 5 sbell gloh ohebd FriiAlE Y 5 dle g E olE 8l
TH E e A AU 2R (RE FHd FEHE Y ¢ U
A Ea ole & gauys FAY, J4dy ¢FEE Y+ ds et
del "ok I dFdAAHME o BE& F i 2l7] izel 2= d5e
=4t mgel cit Sibmgs] apdr ARE ISt} 4A W A7
el 23 gle Aotk £ 77 HeA s d78 J2d Ay
He ol A BaUA 2 Sdd Sibwge] Al AReilelzhs
Hefgt S8 w49 5 s FPE 295kA ® Feich £ |37 HgE
@37t A, dYHe= o)A W EaE Yeskd ka2 Eok
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- Sabsge] aulEae] mhE Sl Baldar of 2 500e4 )

- abpabE SR QR AE $ubEs) BaEIHID o 3009
1)

- 24 mE A #T S Assbge] Soiid 160000532
1,200, 0005 2 27} olih2 Qg ST e B

- JlE &g aSe #BoE HH wrjas B

C Sk g Malus) sbse S Yrisha] el B Ahs

- #)2ar wgzle) Apae A 2 o

- b gl tigh sulaje] s 4 b

- 2l arSeisle) AaE, sedd A S we Bu b

L E-E = [ B IS T
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Hs& daylddide] #sSA=

1. S8&d

=4 w§2 Bl slas AUy YEatEe] 2 S5E &HYS
24 chel el Flaxs] RE¥FAE opdda S GSdAs ARstE 2
A ¢ dE 7ledos FEch

2, At 7laeld

=4 Bissge] dabrlad SHEH g 2 FledE g o8
gho MRl g Aih @ opz} g W olET|ReE HEH £ =R
stof, o|F Bl Flae|Hu|E Husle] Ao ArApyd = e AERYE
FEHUCHYURHE, SEFSFEg2Y, A= b W S8R F

3. EEt et

Hug Flade oiyt oHz o] Fledsy Fr7kAE wol7] #s8) o
3 Flast S8dE Es NAFdE WY, BY AEE A 9 els;
= #iddE 2 siedE #a Ao

4. garel= st

chel HEY e oEEe R de A dH7iEdAE 2 A7 4
ZHa SFEHY YSFEEY & B FleE oW E I A7 Y
e F& B SE2 FRE D5 Hite| 2t sfHECL
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A e & AFMEUAHOIM B slelAs|=
He

- g da] didel W3k A el wdfel=s Eeba "@oyst
Bzprh RaE]a glrh (Tsujibo &, 1987)

- BHEy=Re 8y 2HsbE} Esld BB glzhel =3z) aial
Flol =k 22 EPydabdiles ded 5 drke FHeld 3 BT4el oiF
|5t alTh (Wassom 5, 1977/1978)

- 5] aigkd #H4HE S S diokin, FOE, OOT, tributyltin({TET), bisphencl
AFE & dou, ofF 713 ciEHql 2gHEo] 2,3, 7, 8-tetrachl oredibenzo
-p-diokin (TCID) 224 2] F7a] ekl 2lefed hds F7)aE 54
of 7 Fefcial el ok (Poland, A, 2} Kewstos, 1982)

- BEE oY Bee T A3 darEdiac) N3ad Eagd Fo)
Bz, fgAE Ynaizl d9gyd S0 e W@ AHIEGo] RaEa gl

ch (Warg, B &, 1993)

- g2 M2 43E endochondral & %442} (cssification)ef 2|8 o] fof
ATk (Barks W.J, 1974)

- Bt @EjRajo] gk Ybd e s chiilal AHEES] protecglyeans]
Hel2 &3 #h=tf] protecglycan endochondral 294 ZHgeld 22 244

& dalaicha geid elrh (lean D %, 1994)

- Z@eleselEe MES] 42 AuAedl e Fay 7Ed G v
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(Hakcmesl 5, 20000
- FE MZEW 2} F phosphate?|& 722 ole £2bst 4EIEE o)

Al Bge] alom anticokidant symergy effect, throeboplastic activity S8
A gicha BaE]ls alh (X C Wemg 2} Micheael H 5, 1993)
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