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SUMMARY

We were conducted to observe the reproductive organs of male or female
musk rats to improve the reproductive performance of musk rat in Korea. The
structure of the reproductive organ in male rat is composed to the testis,
seminal duct, penis, fore skin and para—reproductive gland. In addition the musk
was secreted from a musk vesicle parted right and left. The reproductive organs
in female rat were composed to the ovary, oviduct, crevix and vaginal religion.
In addition, we observed the development of testis and seminal vesicle gland on
a breeding season and the shrinkage of its size or function on a non breeding
season.

In particular the weight of a musk vesicle was increased to June and
gradually decreased. A survival rate was 56.0% and the reproductive
performance was 61.2% after rearing on farm. A breeding season of musk rat
was observed from May to August and the parturition was concentrated on
May and June. The interval of parturition was 55.8 days and the female musk
rats had the 6—17 young musk rats for one year. The survival rate of young
was 54.6%. As a result of this study we made the "breeding guide book for
musk rat"

We made optimal place, feed and management technique manual base on the
data which was the behavior, life environment and feeding behavior of muskrat
observed and examined. Those technique manual was use to spread the
information how to feed muskrat for muskrat farmers. We fixed management
technique of muskrat base on muskrat behavior and introduced optimal feed and
grass resource for digestive organs of muskrat base on identification of
intestinal microorganism of muskrat.

Changes of muskrat's secreting gland related to reproductive season or not
was 1dentified. We built up the method to capture muskrat for musk, tools for
safety catch muskrat, manual to compress secreting gland of muskrat for musk.
If muskrat farmer use those tools to obtain musk, he will finish all his work
without anyone help.

The physio—chemical property test — proximate composition, pH, meat color,
free amino acids, fatty acids, water-salt soluble protein, VBN and TBARS -
of muskrat meat was conducted to investigate the using possibility of new meat
resource. From muskrat meat appears water content more highly other meat and
the meat is soft and tenderness good appears, the microelement contains Fe

most plentifully. Was Ca, K, P and Mg order after words that. pH change to be

_10_



higher the beef becomes the red where the meat color is deeper and the beef
the red meat rather the chicken meat which is white meat last pH of the turkey
meat and similar, appeared. Meat color of the muskrat meat in refrigeration
storage period the beef tenderloin and was brighter the pork lampwick, was
deep formed red. VBN changes immediately after slaughter being 8.97mg%,
store 8th presented 20mg% and the putrefaction smell was born. TBARS
changes immediately after slaughter being 0.09 mg MA/kg and suddenly
increase and with 0.84mg MA/kg by elapsing in storage period and a rancidity
smell to store 15th appear feel was.

Purification components of muskrat musk and screening of anticoagulant

compounds was conducted to investigate the using possibility of new musk
resource from muskrat.
The proximate composition of muskrat musk were water 8.46%, crude fat
87.0%, ash 0.01%, total carbohydrate 0.024% and crude protein 1%. We used
four kinds of dissolvent such as ethanol, ethylacetate, hexane and H:O and
obtained ethanol extracts 15.4%, ethylacetate extracts 83%, hexane extracts 0.3%
and H2O extracts 1.3% from muskrat musk. Main ingredients in muskrat musk
were found in both deer musk and civeton(cat musk) and major aromar
component in muskrat musk were normuscone 0.56%, dihydrocivetone 0.83% and
civetone 0.15%. There were purified several materials such as normuscone,
muscone, civetone, dihydrocivetone and dihydrocivetol from muskrat musk.

The antithrombotic activity of musk extracted from the musk rats was
examined using various chromatography, and two purified materials were
isolated. The first material was identified as (5Z, 97)—tetracosa—>5,9—dienoic acid
of which molecular weight was 378. Another material was identified as (5Z,
9Z)—hexacosa—5,9— dienoic acid whose molecular weight was 392.

According to the results of the antithrombotic activity test comparing aspirin,
the activity of (5Z, 97Z)—tetracosa—5,9—dienoic acid and (5Z, 97)—hexacosa—
5,9—dienoic acid showed 2,800 and 4,000 times higher than that of aspirin,
respectively. Therefore, it consumed that the possibilities of musk extracted from
the musk rats using as a medicine, such as antithrombotic agent, should be
high.

According to the characteristic survey by the fur collecting period, the optimal
collecting period, the method of skin peeling and fur processing were
respectively established. The comparison test of heat insulation according to the
experiment of heat transfer characteristics of fur was conducted. New design for

the furs and products using musk rats were newly developed, and also found

_11_



the possibilities of the rat tail tendon using as food source, medical stitching

fiber or medical raw material by amino acid analysis of the tail tendon.
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of g, v, viHEA, AAA, AT FAAl, AEAA, AEH7FE 2ela S
7] w7l = ARE-HETH(Rimkus, 1999; Schmeiser 5, 2001).

190037 Ao 2 QAFAF(nitro—musk)e] 7FEE Iz, 1950d F 9 polycyclic
musk@o] 75 o polycyclic muski= & A AbE-gFo] F718Fal Q13l, nitro—musk
= ARgEFo]l Asar th.(Peck¥ Hornbuckle, 2004) nitro—muskel] H]3}|A]
polycyclic muske= SAo] wj$- Aoa B ¥y (Mersh—Sundermann -,
1998; Lieble &, 2000), H 4 d7F polycyclic musk”F 9] 291 estrogen
o] Ao A7} Uti= =io] HaE i JQYH(Bitsh &, 2002; Schreurs &
2002). F T7Y A3AF BT sEA S AEzAdA SAd WA o]

31 (Yamagishi &, 1981; Eschke &, 1994; Rimkus®} Wolf, 1995; Fromme &,
1999; Gatermann &, 2002), AN AN = BE3H4 F2 o] WAL o
1A o A=A} HHolA WA ti(Liebld®}t Ehrenstorfer, 1993;
Rimkus &, 1994; Eschke &, 1995; Muller &, 1996; Kafferlein 5, 1998; Liebl
S, 2000).

A AFEFY] frafidell thall gFel Ao AAA =43
%(Ford 5, 1990)% DNA<&Ao] s WAL 3
(Eisenhardt &, 2001)&& 4 91aL, polycyclicAlg el 7]
E«] ot ek v Ha 9 o™ (Mersch—Sundermann &, 2001), ol &g+ ALk

T2 =FH 2HM=E &4 B2 estrogena ¥l #HEEHQJ T, w9 G
Eoﬂ =9 ZAo A= Festrogen Aol WHAEAOM cell lined} ER o}
o] 13}t estrogen®} Festrogen HH-g-©] YEFTHAL(Schreurs 5, 2002)
&gt AR o] o 7tke] el XA oA estrogen receptors(ERs)9f ZAghst
T AL, 2R TR ATFAEAATE AT dAAEGEHY S4Ss A S
31 X 31 (Luckenbach ¢ Epel, 2005) ¥t} HEA A musk ambrette
O1A el e A4 7+4A (Cronin, 1984; Parker 5, 1986)C. & <lsiA 79l
A AREo]  rAlET I Aol 1995WdFH AREo]l 54 (European
Commissian, 1995).

1981def] ASo w2 =7 Tamaio] A= %37] Z Ao 4] musk xylened}
musk ketone®] W7 % 131 (Yamagish &, 1981),

2 ods 22 Aol Al BE A
Eo A A ATH(Yamagishi 5, 1983). L*LE““WE}S A4 sFEEA I v
shAl thFet FHe whgo] yElUH, =& KowA 5 (90%°1 A4S Hfshal
U= HHCB(5.9)9F ANTN(5.7))= SQlafA Aol FH-3F 240N & F4ES
YER T, S g %4 Aol A=A WERGAL ok Bl A= e dALE
o] 7t HF 9 FYoE AR, A, s vF FH5] L, olE wHEF
= ol ggowH %E?j Foll 2= $13de] ATHUS EPA, 2000)3L Barg np gl
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O Age Has mrtolm, A% FUHT o A9 tha Bale] v
stel Qe FEE AZe AR Awel Ausih AN AHe
e mgom ARG st Qi Age 7t

v o n 5 =
Smuggled musk: A customs official at Incheon International
Airport looks at musk, the glandular sac of the musk deer,

worth 80 million won ($80,000) which an Uzbek traveler
attempted to smuggle into Korea, Wednesday. Musk has been
strictly banned from trading to save the endangered species.

O AAHRoR AaEA ClFASS ALrwa 9gx Foumg Ay =3 Hd
AVgEe] &S JbeA & 4 9, Algke] 3 AlAlao 2 A o] 9IS A3

ek Al 2kl A @he) 8,000 M/T 7haFol At 9l
A AT F dobd Fade AAH g 32

rob

bAlsh Aol Aol o] §4I ALgFE FrE A glou), AN
A7} Qo) AH oz Aakel S77h aFEm glvh

AT GAES s =2 dAlo] FAZE fthe A7 HIE QIsA dAA
kol 7= SUlE Ao o FHT 2005, 2. ZAI A A-FEAALEFO]
Aol =28 FHE Asigtha o]4rstgl v) 9\)\—1— nl= ~eEH =g A
Eotate] gloH= o wad B2l v} AFEe 20059 'SAEEA AW
"HE(Environmental Health Perspectives) 1% 3.9 ‘:‘14?} =R A 3=}
AA, v Soll 8] ARSI Ade F/dAFF(synthetic musks)o] HAAE
OFSIAlA AW OoRFH QAAE BHIodle 89S "oy ¢ Quhe HiE
gk Bk Aok
AbEFA o] Bue Aol §-stal, FElo] £i1 FEFal Fo] tidd]
Aok =9 EuE giAE 5 oA, gul &
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Muskrat(AF&FF) & 5238l T2 plate®= ¥ JE|=
FYste]l @, FdollA o] ¥t long hair %HEl
} sheared® A E]ZE ZF% color® GAMS ko] Ab
&ot, O A FHE AMEE 7| gt W =9
2R vy WAaRo EX Ay {7171 2ol
U&= sleo] 5ol

O AVge mitel Ao

Aol kel el = Ao g A AR FaL, 53] A
S F=2 olg3d1 Yo}, ASFx=FE=  Convention on
International Trade in Endangered Species of Wild Fauna and
Flora(CITES ;2 #17]°] A3 s Ao A Fol a3t of 49 ¢
J® F9F(Washington Convention))& &3dto] |8 MAA sJHATE=Z
A B QlojAN =HE T AMFY A= G oEd Aot w
A AP FETE UAS e AFRREAE =Y RS FEE AAE Tt

Ag BEE F AL Ao A7

}_.

= 2 #
g WA 9 Bdel ok AFEel 9 B Ao AFE e
A3 ek,

O AgAol Ug AFE FRARES] B3 obYEEEA ] AT Ao
Qa, Azole R HERA AAFE setshs Jrold AT A
o i /1%l FHe gt

O AgA Aol wde] Aay F9 AR A%S FHs H4 9l dw
SR BEoln, WEY #F4d 4Fol AR Fuz AdE ¢
27} Qloms AlgAe] AALe QEwest dusl Fasi
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Aew ABAY GAH AE WA @ 9T oA ool g A7
7} e Eofo et 1ol 7} whgol Aok g,

O AFgF e AL vt HESE Bl pREojopslEl, of4l AEelA
AR E Bol lojof mul7h Ahsaitia dEA 7] @l wepd A
opfola ALl AGH ] ALK lste] AgAle] Fxel We WA, =
A 58 nHF AgAbe] AAERS A A%E Best Ao,

O AFgA el Ve sfuyd g xais Alardol A BulE R glon], ofg A
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sk,
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F7F wolM elste] AR E s F8ola, dde AF ANE 1E o 9k
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o] ojuA] Al Attt
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22 UdE da, AE ZAYAA AAFHeR APsta Yk oo AR
oA AASE Ao r Alddo] Wt Z-8&3} seborrheic keratosis,

2)
seborrheadll thak Wiz} vt MAES] S48V 74 #shg el 2001
~2003AT AR AT 5 AV ol 4T, WA AV]e, EARe] T
Falstths A7AdE Bty MAMES spgEdes 283517 98t
SOD &4, lipofuscin®l w3 &4, malonaldehydes] A= 7+
3= Bk

B
2
i)
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ol

O ¥3he AHg3I7} vigle] Fa 915 A590] @ AoE Jdhsa ofv] e
We ATE BN Awsel AAAGT, K] TEAAT 1Yol
AL A Aol FARhE APAFEOl £4S Folskm o] ol
HE A #Ae wel vk vk BE AP paARS AFH
om AFEHE Pt AAFES AR A WO Aol W
omyH AdHow PHHE: A& nFse] AAFS AW PES
merstglnh, ela AAZe AAF 1S 0] AT Yo P
QA AFAAFNE Ggela, AAdEe AATldw Bty sz
oo AHBE Felr ATHII} Qo 9949 2R Feuyol
ok,

O polycyclicAlg 9] 7| E5S AW A 59 oFg3ds vHoa sk
o™ (Mersch—Sundermann %, 2001), <14 ol el A4 7+44 (Cronin,
1984; Parker &, 1986)°2. & <2134 musk ambrette:= A}-&o] A=t} 4
=0l = 19959 = AlE F X%+ 5 (European Commissian, 1995) 4 A}ak<]
F2bg digh A7 JaEa gl

ol FetidAbeke Q1 7te] f-HF9l ZZ oA estrogen receptors(ERs)<}

T A, HE FFY AFFAAATFE RS oFAe AAdE=EA
A&l st ar W a5k T Luckenbach €F Epel, 2005).

O daF8/VEFS 7H8H 59 Fdo=Z AR, 4, S50 v 5
i, o] FYETE o]§FoEN FAEY N 2442 AF

= T @S A B edEd=E
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3. 47 39 W&
3-1. AH7&9 HF3y a7

D R A471&

(1) B4719e] P2
A e mAse]l 4478 AFF e AAZIY ARTEE B2 94
uh, A A 79 194, Bash ARAE 19 294 B vk g

a9 1-1. 73 A7
A2 (testis)E 2 Bokol AAS o
o} ggoll 4" AHAad A (epididymis)E 71 #HEY
nomn, ojojx] HGyt(vas deferens)e] W

B QX (urethra)’} 4% 574 UHFE AAH Al

=74 MAF A& %‘?}&J_—r(pel\nc urethra |,

73 8 =X (penile urethra)® T-&#3}31t}.
DA o R AM(vesicular gland), HH
(Cawper's gland)e] #z =Qit}h. AGAe £d

HAom, A2 WA, TS SNl AT Aew AEE

M(prostate gland), 7H¢-¥A
g Ao zAow FJ Td

St
Fodl A8k, 574775 (glans penis)7} 3

<74 (penis) A= & =
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(prepuce)ell ofsto] #po] B E a1 gty 3| (prepuce)= 749 FeEldEi& A
A glem 3y BekE shal glal, AR Y| E(preputiaD® 3 SIATE &
G(scrotum) #2H A gokow, weby Garh AWl fAes Aom a

= At

Fig. 1-3 A =% Fig. 1-4 AAFFEF9AS% 27

(2) A271¢e] 719} 7%
AV A Fast BAAAY A7|E AT 4
+(1,2000g?! A& 719 A AlE 0.91£0.

F}i= Table 19 AA] H ALk A
16g, ZAo]+= 1.64+0.13cm, %<&



1.12£0.12cm °]Att. Aae AAE ALl gAZ=22S FY)s)
Al = AR A sEolnR Ao FA= Ad wek ztolrt

o] HWH Yin|&so] s FAheAr|7F AR LL, HHA 7] Ztolr]
Atk 2 BRE B A A Sl o fvtar & vk ey 22 A
ZALE o2 F-9je) wuA A Favl d Row R

Aol 271 FA 0.09+0.02g, Aol 0.96£0.11cm, & 0.52£0.04cmo] 3}
. AXAAE AR As w5, o A%, 28 =stE AAE AASE
7 Z

52 etk TREEY A2AE FY, AR, vRE TRE 5T mgo
A

ﬂl

rl

_

Aol A gk ALekH o] - Efd ol Vb RGO Zolel Zo] H]Fo] ok},
Table 1-1. AF&FH 9] A9 A2AA S A7)
A A A A
= - o = 5 i

FA(g  0.90£0.16 0.93+0.15 0.91£0.16 0.09£0.02  0.10£0.02  0.09+0.02
Zdol(cm) 1.63+0.12 1.65+£0.14  1.64+£0.13 0.98+0.13 0.95+0.11 0.96%0.11

F(cm)  1.08+£0.12 1.16+£0.12  1.12+0.12 0.50£0.04  0.54%0.04 0.52£0.04

A Ay AdAe F7]E Table 201 %A HAch e AxAAL 9%
Alol & dHst= e dolH AR A& % 7b fk wv] Al ApEg o
Ao Ased AAHS A HE2 A Ak FHE ot G

5 Q57| AMESHA H & o e 740]5 5.31+0.26cm$lt}.

A A9, 7he9ds A FAAAE s B 4Rl <
s o Al Ak AR O A= Addoel A Edeiloy, dEdd

FH-HAE Aok EAZE FwEglty. AdAe] FAIE 0.63+40.19g, Aol

3.68+2.23cm, %o] 0.44+0.23cm® FAHE YT},

Table 1-2. A}3F7 A3} AFHe] =27)

43 A
2 5 B 2 5 Sk

FA(g)  0.07£0.02 0.15+£0.09 0.1140.05 0.63+0.18 0.63£0.20 0.63£0.19
Zol(ecm) 5.30+0.27 5.32+0.27 5.31+0.26 4.46+0.42 4.53+0.45 3.68+2.23

F(cm)  0.13+0.01 0.13+£0.01  0.134+0.01 0.44+0.09 0.45+0.09 0.44£0.23
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Fig. 1-7 AFgkd AdA

AV 8589 A7]& Table 39 AAFHAY. S EF = Q=R S48 %
TR EEE ] Al gAbe] AlgERolth N8 SR Tk A
oA Aol APE 7] el o] oA EHE = EH[Eol 95t Q% 7} M ETa
G Fh FHe T ZolE 2344027cm, SALEYR o= 3 %
oo g4 SAREE Au ot duAl 2Hem Av: g4arye dun B 4 9l

toamrjge R siua] 2o dde] Fub Sy wr|ddE yYEhhA B

Table 1-3 A& 8.%4-9 7]

R 5=

FA(g) 0.49+0.06 1.31+0.33

Zol(cm) 2.3440.27 3.90+0.45

Z(cm) 0.72+0.13 0.77£0.15
AVEFE A Azl A, a3 2 wrage] F7]= Table 404 HEnpel ok Al
oA AR oFo] QS Fote] WHe HAHAYIF R EE T3 A=
St A9 A7 FA 2.53+0.24g, Zo] 2.43+0.10cm, = 1.6240.05cm=
=4 Hglon, 93& Zo] 7.97+£0.56cme 71 Tolw, wFS o] 1.30+0.24cm, E

AbeRge] A7) Table 50l AAEH AT @r]mofe] W73 o 2 Algde] 7]
Al 1.1840.30g, Z°]3.20+0.25cm, ¥%1.49+0.48cm=z ZAH Q). AFeES AALS)

=
T
Poldon THR zFolth 2AFA Tas Jlsd B A4S FF A

4ol
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sAEa Rk,

Table 1-4. 7 wjd 7|9 H7]

2% o 3y

2 = B B B
FA(g) 2.53%0.25 2.54%0.24 2.53%£0.24 0.16x0.04 0.51%+0.05
Zol(cm) 2.43+0.10 2.43%0.11 2.43%0.10 7.97£0.56 1.30£0.24

*(cm) 1.61£0.05 1.63%+0.06 1.62£0.05 0.10+0.00 1.01£0.12

Table 1-5. AF8Fd9] 7]

Abakd
=t 5 e T
FA(g) 1.11£0.40 1.25+0.38 1.184+0.30
Zol(cm) 3.3940.48 3.0240.32 3.2040.25
Z(cm) 1.73+£0.78 1.25+0.21 1.49+0.48
2) &R BH7H
(1) A2 7] =
AVeEE RS ALY AR VE HES tg AT AFTRE 3E )
GFEnl, AA BEL THDOHA@N A, HAh e dEe THOANA He vpel 2o
YA (ovary)© WS- 22 =7] JEHEA A vfz2 Wo A X ukzZo] Mlo] Qlo
A JFE77E GolakA] FTHad ). vkl olojAE detoviduct)> €l

ol SRE WA AAE 7EH T 5 A dAH
Aot e daG(bursa)dll 9ste] Ale] Qlvhar kit Wt
2 W#A(fimbria), Wi F-(ampulla), FF-(sthmus)® TR 22y B A
oA WEstA B = AT oloJA A (uterus)o] FA JF7HA A4 H A
. AFg& AgZ(uterine horn), A& A (uterine body), Aba-7d(uterine cervix) S
THEAT 2ZbgAe] EAle Ao FAIYE AE= AT A 735
Z}o] Wk B ol BES YERdTh A JTF=FYH A (vagina)7t

=3
= =2
FAdw o gdd oA FdH(vagina vestibule) 283 9 SHF-(vulva)Z o]0

¢

ot ofl U L

ofd
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o}, e = a2 d(clitoris), &< (labia majora), &< (labia minora)®
Folxitkar ¢eA Q.

Fig.1-8 72 7] w3}

(2) A7) 2719 7=

i
\
2L
e

AFF O] et el 718 A= Table 6o AA Hdt), W@ =
(1,3000g%! AFFF gAle] Wil 0.02£0.01g, HoliE 0.7840.22cm, F&
0.37£0.07cm  ©|Th.  Hie

S

progesterones iH|oh= Faolth AMEH = AW FgEolER HdAo Y]

ol
Aol whel Zpol7p wbAIgTE WA A o] HW uiu|Eso] SRR WA
7150 sl ur | vHAv|dE £33t Bk dAE Awzz g E2A6s
Ao x S YA =S AT dEs



TR Al BE FES

sof St

Table 1-6. AF&F TPae) wake] 77

DY e
4 B A3 5 At
FAl(g) 0.02+£0.01  0.03£0.01 0.02+0.01 0.02+0.01  0.02+£0.01  0.02+£0.01
Zol(cm) 0.83+0.26 0.72+0.19 0.78+0.22 1.48+0.21 1.51+£0.18 1.50+0.20
*(cm) 0.38+£0.06  0.35£0.08 0.37+0.07 0.86+0.12 0.84%+0.26  0.85%0.17
AR AA AR =TS A "] A7) Table 73 £t Abwe] F Aol=

6.91+1.17cmo]Q 1L, 1 =
A1y} FErkedeks

4379 ol

1.00£0.06cme] 9 t}.

Ao

Bhoto]

4 ok AR O] A Abge] A ek vhEsiilel A

siet.

Table 1-7. &% A2 =3 A7)

Sy

227

Ay AHA

4 <

ol

iy

Bt

=< [e]
B

F7(2)
2 ol(cm)

= (cm)

0.15x0.05 0.17x0.05
6.88+1.18 6.94+1.19
0.36x0.06 0.36x0.09

0.17£0.05
6.91+1.17
0.37£0.08

0.33£0.00
1.00£0.06
0.77x0.09

0.90£0.19
4.78+0.66
0.88x0.14

lo

;é]

78
}

anslgen AFge 2

. A

o~
+ r

>
ook

H & 1o 4

ol o] WA 7Tl A
ol A7

o

93

1=
sy 4

1o

© ¥ >

: °]
0.14cmo.& ZALE A}

Table 1-8. &7 wjAd7]e] H7]

o]},
0.66cm= ZAE . Aeleh AA o &Rt Y
§3ge] A7]= Table 8¢
A 2.53+0.24g, Aol 2.26£0.13cm, % 1.50+0.14cm= %74
7o)l 2.60£0.84cm,

wl B
P2

6.10£0.00cm®] 71

HolH,

X]jq_

HF3g- o

X] A}

1 O

a8

of
ot

3 5

ol

iy

2

o _
T |

Y

ot
sy

FA(g)  1.89+£0.15 1.51+0.37 1.70£0.22

Zdol(cm) 2.22£0.13 2.29+0.15 2.26+0.13

Z(cm) 1.38£0.06 1.62+0.24 1.50+0.14

0.21+0.12 0.18+0.11 0.19%+0.11
6.15+0.05 6.05+0.05 6.10%+0.00

0.15+0.05 0.18+0.03 0.17+0.04

0.35+0.07
2.60£0.84

0.93+0.14
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3-2. AFH A7) EERY 4F

AbeFE A 7)o sz HES 7]kl oA 2 A7) 9
Sx Yetldu. 2 F-oH WAS AAsta fAE FAISATH 2] 7]

7788 AR B (Testis), A= LA (Epididymis), ¥ (Ductus

deferens), 1W|7]#Ql 7 (Penis) 1g]al FAAAQ A (Vesicular gland),

A\ (Prostate), 7F-3d(Cowper's gland) 2.2 o] Fof Ft} 4719 A27] 44

S Al WA (Ovary), A4 =#< F#(Oviduct), AF&ZH(Uterine horn), A&

A (Uterine body), A&7 (Uterine cervix), nw]7]3%<l & (Vagina) 18]l 2S5

i

B
ey
X 5%y

2ol

—l> =2

(Vulva)= o] Fo] it}

A=l v

A7)

(Ureter), ¥33(Urinary bladder)d}o] oA S

2 AR Ao| oym

=
3

oL

p
s
H B3 o
LA TS

Vesicular

gland

Urinary
bladder

Cowper’s
gland

Testis

Ductus
deferens

Oo].x4 jr,]_ilg E—g;].oq 727(3% 7)—\101
AV o] WAy et BRste]
ATZ Eato] o meo] Utk & ol

% 9 AT

e

Hj A 7] <l
e AT

A1 ZHKidney),

Kidney

Oviduct

Uterine

horn =
Urinary

bladder

Uterine

body
Uterine

cervix

Fig. 1-9 AR 3

EEE
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3-3. APRH A7)e] ARE W3

AL R

a9t AaakAle] W3l Table 8o YERY
490 1.20+0.05g°1Qo} 6€o 1.12+0.19g, 8€ 1.00+0.260g, 12
AXRLAT} AAB| 2Faste] AFEA7 AR
A AT AangAdA FAE 4
A& 4TS B
Zolo| Al zfe]E Ho

2 A Q

Yol 0.85g o= W3l 89 o] %
o] H| WA AH
A2 sy gloley dojoAE vl w2 Ao
A= A wet

Wy SR, e

REE

of °gk Aow AT}

ZFol 7k AT

AP S Aelstel Adum YA7lwe Was
otk AAE st

Al s} o
Ao FAZL

Table 1-9. A 29} A2 o] A whek n)w
4< 6 8¢ 12¢

- a a ab b

A2 1.20+0.05 1.1240.09 © 1.00+0.06 0.85+0.07
b

A2 Aolem)  1.8440.02 ©  1.8140.10 1.6140.23 & 1.01+0.07
Z(em)  1.3240.05 © 1.3440.11 1024017 & 0.4340.01 °

=A(g)  0.07+0.01 0.1240.05 0.09+0.01 0.07+0.02
Q247 Zdolem)  0.9240.03%>  1.17+0.19 0.8340.16°  0.63+0.01 >
- b

Z(em)  0.5140.02 ©  0.57+0.03 0.494+0.07 & 0.3440.03
A A AFAe] WstE Table 9o YERY Qdth, A3 4¢o] Aol 4
o]& 6.33+0.04 cmol o} 6€¥€ol 5.74+0.55cm, 8¥o] 4.914+0.23cm, 12¥d+=

4.824+0.12 cm= SYH-E %

oAl = Aol

B At Aol dolzk WwAAA

4.764+0.92cm, 8ol +=

255 @A Aashs

Table 1-10. A, A

4.08+0.38cm, 12€
e 2l

Aol AE e vl

4¥€o] 5.11£0.05cm®]
Jo| = 2.67+0.03cmo. 2 H] WA A A o]

Ao 64l

44 64 3¢ 12¢
FA(g  0.03+0.01 0.09%0.11 0.04+0.01 0.09£0.02
Ay Aellem) 6334004 ° 574405577 4.914023 0 4.8240.12
Z(em) 0174001 1 0154002 °  0.1140.01 0 0.09+0.01 "
FA(g)  0.85+0.03 0.8310.41 0.37£0.09  0.33£0.03
A Aollem) 5114005 ° 476£0.92 1 4084038 2.67+0.03 "
E(em)  0.77+0.04 0.56+0.15 0.25+0.03 0.10+0.02
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Tk ERel FAQwER] AdE WalE Table 100] AAHATE W25 &
Ao Sl i WEE ngloy ofie FAHLA o3 AOR Aln
B, HAAE R v A Apole]  A7lel WsE gl AeR AEHAY. 57

4< 6 84 12€
o a b a ab
A2 0.6540.06 ©  0.3940.08 ~  0.57+0.08 ©  0.49+0.02
b b

2.1940.09 °  2.10+0.27 ° 2974051 © 2.14+0.10

. b b

Z(em) 0.7240.017 0.9040.20 ©  0.46+0.03°°  0.29+0.02
b

A 1.1140.01°  2.0940.20 & 1.61+0.04 ©  1.50%0.11

3194001 °  4.8740.32 ° 3.614040 °  4.18+0.16 °

- b b b

Z(em) 0524001 °  1.03+0.19 ¢ 0.5240.06 °  0.3540.03
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AR Agrdel Wsle Table 1161 AAHTh Adde FA7 429
1.28+0.01g, 6%l 1.5240.54g, 8ol 0.77+0.04g, 129l 0.42+0.02g0.2 4H Rt}
GUA AV B S} slon, el F gAAN. G AR T
e WAl GANAL 49 0§} @ Ao FHH. ofo] Hstel WES A

b Basta v

e, rE
(e

Table 1-12. AFgkd9] AdE g vl

44 64 84 129

o b b b
() 1.2840.0177  1.524054 ¢ 0.77+0.04°°  0.4240.02
ALSELE 7)o ab b a b
&g Ael(em) 3.36+0.04 2.93+0.30 3.94+0.02 3.23+0.17

B b b b
Z(cm) 1.3340.04"  2.0540.63 ©  0.83+0.01°°  0.56+0.03
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Fig. 1-11. 5|47 FRA47
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Table 1-13. 49} GA4A U Ak

M7 BAEE Ayt 3 A Az

Aoz Gz g Aol Add watE o 24

Aol HAE 0.20g0]R0oH, o7
FA 1gWlell 918.9Wwk 7o) Azt
ol zAME AT A AatkEge
ARE WEAS

P A 2 g A

AAHE -, T AR T gT AT L = AT gd AAT
=7 A(2) = A2

(e ak7y) (97 (e ak7y)

1 2.59 95.0 9.7 0.18 2275

2 2.78 27.5 9.9 0.15 177.5

3 1.98 175 8.8 0.23 145.0

4 2.62 32.5 12.4 0.23 137.5

7 7 2.49 95.6 10.2 0.20 171.9
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3-5. AlgH WY

>

SRR Higele sty Slste] A% b o

%53 gl AgAEe WA
o WAEHER AHE 24 R4S,

1) AbaFR AR5

A SOl w7 44 5 HAE S A9 WA A El= Table 133 Table 149
deht gk A 15097F kel A4 se] Ak % 4497t TSk 56%7F A
et on, Al Fol QAR £ wgol tha Eokvh AFAE A9 ok
FEOIDE SAANE A Fol FIT 7 AN £ A A
Abgolth F2 28k7] Falel 9@ At ko, £79
?;5}/\]_51].?6]0]]}\-1 %L?j\g] T A <3k /\)\}o] a3 AHoF
ALE QI whebA wAbe] Al ARAS] BFelal HAME S WEe tiAo] mid Y
of & ZHowg Hr}

BEF TS T HA = }—t— H &2 61.2%°100H, 38.8%2 TMES =
A AEE ARSE Sl A A Ao thste] F o AlEles FF
st EAEta AlFAQl A } 18] ojo} 3k Ao|t,

L2 N e r1r

o

Table 1-14. A& HALEY AEE

¥ T AL F5(%) BEFT(%)

de sk
¥ g Al ¥ g Al ¥ g Al
2006 1 10 10 20 2 3 5 8 7 15
(10.0) (15.0) (25.00 (4000 (35.00 (75.0)
2007 5 30 30 60 13 13 26 17 17 34
(21.6) (21.6) (43.2) (28.3) (283) (56.6)
2008 6 35 35 70 15 20 35 20 15 35
(21.4) (286) (50.00 (286) (21.4) (50.0)
7 12 75 75 150 30 36 66 45 39 84

(20.0) (24.00 (4400 (3000 (26.00 (56.0)
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Table 1-15. F412] H2] A

de Cxdan AR WA (%) H] A2 F(%)
2007 3 30 17(56.7) 13(43.3)
2008 7 37 24(64.8) 13(35.2)
Al 10 67 41(61.2) 26(38.8)

2) AbakR o] WA A

AFEF Eo] 4 ¥ WH2Akslo] Table 150 ®A HATh @ F YA RE 84
Atolo] W Alo] o]Fo] FHom 53] 5¢9, 69, 7Y€ Alold Aol HFH A Enk
3 FA 54% F 33.4%7F 5900, 29.6%7F 69, 1 16.7%7}F 7Ll Ewt
Rom, 4€o 11.1%, 8Ll7.4%2] &S yepdeh #5kE A7 300
5o Hwtel 7ol 33.3%, 69l 26.0%, 79l 17%=A 54 W2 Ho] 7}
A vebgt 998 B9 Aaes 39 B A 7%, 499 6.2%F, 59 5.5%F, 6
4.9%, 795.7F, 8¢ 7.0F9 ¥HE YEAL

Oft
il

i K o\

Table 1-16. A}k €' W2 AFsh

T T (EAS)
44
o] 34 44 54 64 74 34 Al
1 1(7) 4(31) 6(34) 2(10) 1( 5 14(77)
2 2(12) 4(24) 1( 6) 7(42)
3 4(21) 4(24) 38 1(6) 12(55)
4 3(12) 2( 6) 103 6(21)
5 1( 6) 2(14) 1(9) 4(39)
6 1C7) 1(5) 1(5) 317
7 1(10) 2(13) 1(®) 4(31)
8 4(18) 4(18)
B A (R
jTT(T 1 6 18 16 9 4 54
A H & (%
j 1@ 1.8 11.1 33.4 29.6 16.7 7.4 (100)
A7) 7 37 99 78 51 28 300
A7) =8 (%) 2.3 12.3 33.0 26.0 17.0 9.3 (100)
HJAA () 7 6.2 55 4.9 5.7 7.0
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Fig. 3—3. Muskrat is waiting for feeds on their feeding time.
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2. 573 W3

AFEF = oRAolA ol AbaL Wl =
< ooy w7 A2 AlRE AlEst
Ao 2] 58 517 9d % 29 Bl wheba, o)
Aol = olH7A Aol wol =
FE3le] 23S E A7 BB E HFx|EH WAl =90
oz e g e = Y
= &5 F dE HgE T Agae Ao

1o
al 2o

3. 2149 W
RPAAE ol FFe AR (FF, FAF, k%, &
A ARHAT 4 WAE 2R od AR A 2A BE =
PP FEE BE ATGH WFARSE P F ZABRE st Fo)rt

of AlE FFE AU cebAl ugsielol ah MIARE B9 &
= 4

AGAE 715 o] AWl aE ol BAR WS4t P A7E pus
o A7 @ QB WA ol Fol thg wle] Hlojd FAL & wabu:
AN E hS EZsh, et e FRebe A A9 MZ Fol /% 84
A7 el ASAE e AR ol F (AW o F)RE = gol T A4S
A B ke FASAY B Astelof drh e
el A Selw vEd) shel F@ oldHE @ RelA gFAT. 58 WA
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5. Al wAdE A

£ AFe ol g® A= AT oF 800g, WAl °F 3lem®] Al o] &3
ok ALEFH el A3 A7) Ul vAEY S Z=AEH] fEl Narcoxyl 2 (Intervet,

Netherlands)& FA/12 Foldk F, vhd ol%-8 stk Wid 54§ W2
g olgdtel BB YT F 23 PV1E wRAYA, ) gEe] 1YH I,
B7RETE §A8 5 QRS FRAS olgsle] AW e¥E e F AZa
o,
2) 2AGE W R

(1) A 5714 1AgE 24

A0 54 NGBS 2] fetel THAS Ex AU WEES P
= AANT, 220 AETE AL A 1g8 29 F U %

o] &3l 10-77FA] At 31435kl Total bacteria counti= 121Co

¥ Plate count agar A& petri dishol] Ho] A=A 31 3 10-5~10—7

NS 0.0lmlE €L spreaddte] 37 ColA 48417t viFstar M ABE 5 S43A

E. coile= FY3 " H o2 petri disholl #3837 MacConkey agar BjA|o] 10-3~

10-5 3|4l HE 5 48Xk wigs v HAdE 5 SAHsh
o

e
Salmonellals Hit8lA] €2 SS agar WA S 23] 10-1~10-3 3|A A&
7

o

=] [e)
247 7F v & wAE 5 =439 3L, Lactobacillus spp.©= MRS agar ®jA]

=
ol gatel 24413k fF F VIR £E YA

(2) Al F7148 vAdE AL
A7 AHE A4E5d AVie 47 FAS 4ol
gassing system ofgfell A 7|8 43pR S A3 S
7] 3N (Bryant®} Burkey, 1953)& o]&3le] A L]_smq_,g
anaerobic agar medium®] Roll Tube¥ (Holdman &, 1972)%0.%2 ¥
AFetdn. @714 w#ole HEgete RS dAlEr] Sldke] A
(streptomycin sulfate, penicillin G potassium % chloramphenicol, Sigma—Aldrich
Co, St. Louis, Mo, USA)E FoIat3lth. 4743 3]+ anaerobic broth medium
o2 5d Aoz A, Al F turbidity’F doivE tubet HHE|E o} <
fow FF38kal(Joblin, 1981) #H 7] § Hy Attt 714 wheget= 39 b
Aoz Ad okfﬂ"ﬂ" WgeEs of&ste] HrHE ol e&FAS Flstazt
Gram stainings 3k ¥ Optical microscopeE ©]-8-3fo] #2313t}
(3) A o] &3brldd A7l MRS a4 &d

‘.«

N\
o,
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APERR ZH7he]l U ERY EEE vAEY Aaa 3 €98 5457 A6l
Miller(1960)¢] ®weo] we}, 7jdgNo w2 1% (w/v) CMC 2 Starch =+ 2%9]
oat spelt xylan®] @E% 0.1M acetate buffer (pH 5.0)E &3+3te] 1mL7F & A 3
% 55TCoA 30%3F wikstdth. el QAR e A5 0.2 mlo] DNS
(Dinitrosalicylic acid) 0.6 ml& F7}8tal, #+= & (100C)ol A 587 1E & A7
t}e DW 4.2mE H7F & 550nmolA &3 =2 =AsFA T Cellulase®t Amylase
9] lunity= 1%9 1umol? glucoseE AAs= &4 9 S yERIaL, Xylanase
o] lunitE= 1#%9 lumol?] xyloseE AAstE a4 Fo= Yepgl.

(4) Ar3Es &l F- 2 A7) A=

AR S AW mA RS 5 SAsH] s durd dF-U]71E ol &sto] Ab
FHAE sllFeta, FlE #Fsgl 3l
HE Hud g TR 44 A&

oAl o) o] 89 A& = AlF oF 800gol, B4olE= oF 3lcme Yo w zhz)
o AEE A7)9 dol= 97F 8 (FFR) X 4 (ME)em, 2%°] 62 X 0.5cme] S a1,
WAe 14 X 2.5cmo| Q. Edk ZFzbo] A7) o] A= 67.11 (9]), 13.75 (&%)
27.22 (WF)go®2 ZAE AT 91 (Stomach)2] A9 WFRG A7])E 2%19}%1‘:&,
A= oF 258 A7t o Wrhes Ao 2 AU, ol AFR AF = 1A
o] slF-5 313l7] wWEd Aoz AyzhE o Ry,

SO )

(5) Gl =714 vA= =4

APEF A A Ee A7k A9, & 2 B el
bacteria, E. coil, Salmonella ¥ Lactobacillus spp. 5 =43 A3+= Table 17}
2.

Zrzye] Z7]Ue Total bacteria®l 4= 2o A 8.97 (Logl0O cfu/g contents)
2 7P ®el #XFsta AL, HoANe= FoHoR TP AA EEEAT
(p<O 05). E. coil (coliforms)+< YA = A LUA T 243 B = 2t
8.45%} 7.25 (LoglO cfu/g contents)® FAFE 131, Salmonella®] -5 z+zHo]
A7, 2% L B)old EdskA gkt Lactobacillus spp. 2] ?L
2 mizbo A Z+Z} 6.76, 8.72 " 8.55 (Logl0O cfu/g contents)® A%
YuT Fold oz EUTH(p<0.05). W o =2 Lactobacillus= 4t §<
2> 4o FUIAHE At o] At dRIgE faEllAd T Add] JES
24 AArL T S oot 559 9‘—’%‘/‘]—’:%2 Ab=ste] rdel g
g EojFe A glom, T Lactobacillus7b S7F= ¥ 3

é}ﬁq(Reld s, 2002). ¥HA Fafd mAdE
A 54 g dokEd 55 ALkt A

=<
2 w84 dth(Yazawa, &, 1978). wh}

N

o rln N
i o o 52 2 b %UJ

PN'J
_IEr_?;:‘
2 ﬂoé:‘:jg
o o oy

Q2

o
(E coli 5)° <
21 Salmonella®}

a

gl v



A Lactobacillus®} & #-23%F #3 Salmonella®t E. coli®t 7S FallAd +9 A
SHAE Fotet 7 e F7HEQD AFTF o] FojAof 3 Aot}

(6) A& o ast71aW €714 v E(rgol], BEH o) &

AFFA RS E AEE AsHE], 2% 2 B Y 548 st sk
Zkol Ao 2 RY @Y1 mAE (%] 2 vEHEohE st 1 Ax
714 v AE (FFo] 18 colonies 2 HrE| o} 17 colonies) 35 coloniesE ¢
Ak Az Azt AriERY fe2E A A=Y e B M B
7F yebt e, fellA 7 A2 colonyE WERHSIT

welE FAES colonyel @FETAQ 54& ARG A3 Table 29+ Table 3
oANA yebSlar, zhzke] AW EFE EEE colonyd FEHA SAS thFetAl AL
A A colonye] A7]+= 2> A7) (5mm °ldh) oA T3F (5~10mm) 7] 2
2 (10mm) AO = Uro] AL, WAeA Eejd ¥
colonies7} 2 A7) 3, 5 colonies’t =7+ A7]199 2™, 1 colonyRte] #& 7%
o} 2Fo| = 22 2 colonies & 7] @ F737]9F 1 colonyd] #e =79
sgo] 7} fﬁlﬂ,\/\# M= 3 colonies®] +3FolE 35 +=H|, 3 colonies B+
o 5714tk

Colony®] #Ej: circular FEjol A irregular FEjol] o] 27|74 v}kl ot
T glo] 7P Bol AL, FHl= s AN PR Bt e dEe &
ZrE ek wEl" T30l colonye] AMe FE w=wAl 9 Ao @okd, &
STETA7E AAS He= Flo] Bwokew, Pt e iy Aol qlt.

At 2 5E FEld 714 vrE Elol] colonye] FEE= T2 irregular FE|7}
woro  circular FE] 3 colonies¥ oval &E] 1 colonyE YWENASRIAL, colony®]
A F2 dMolr, 4 coloniest =S HRLIL, 6 coloniest =3I A4
= o] YehdH

AV 25 gk @71 vrE o)l 17FS Gram stainingshe] Fedn|Fd o2
w2 A9 1759 €718 WE 2ol E5 gram—negative® #24S UERRL
3, E-Ee & (MR—-46, MR—47, MR—48, MR—49, MR—-53, MR—54, MR—55,
MR—-56, MR—-57 % MR—58)°14 2] e HeEtlAth. 22ld d714 2hed
of 16%F T WS EAekA %L, 7+ (10F) 3 1t (7F; MR-45, MR-51,
MR-52, MR—59, MR—-60, MR—61 ¥ MR—62)°] Fejv-& e AT

o

-1>2L-V-1¥

o] 10 colonies = 4

a

1o

o

—_

(7) VS Asblehl B4 VAR A B 573

gk HUIA HAEY a4 CMCase %

12
N
=
=
8
=
)
w
@

M

A 2
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t A3}= Table 43} Table 59 #vf. 12 A3 FFo] 18%F <+
Amylase®] &% MR-2 (&)l 7HE %L (p<0.05), MR—2KH.t} °F3F v
7 MR—26 (7)) JA] Fedo 2 52 &5 (p<0.05)S B, MR-39 (7)ol A
= 295 JeElgA &2dth. CMCase &3> MR-28 (Wh)olA 74 =g
(p<0.05), MR—26 ( MP) MR-33 (&%) 2 MR-39 (W)elAe= &=2-& teRA|
2 3kt}. Xylanase9] &2 MR—-39 (W) olA 78 =4 YERSAL(p<0.05), MR—39
B ofgh WA nk MR—7J+ MR—-41 ("B)oll M o4 o8 52 &9 (p<0.05)&
B3, MR-34 ($)ollA &5 o] 7} w3k
g714  vrelglole] Amylase?] &3S MR-47 (U)ol =4 e
(p<0.05), MR—45 (") = 7Hg 2 &9 (p<0.05)S HERH AT CMCase &2
MR—-49 (B7)ollA 7H¢ Eskew, & FE59 &9 vzsA derw.
Xylanase &4 97}+= MR-55 ()4 FoAoz A FAE AL (p<0.05),
MR—-46 (B7)olA+= &S YdehlA] &kt

Xylanase) & 43

o &

AP = o] BdE sEEA iR WA EeE @718 vAaES] A
fra BaEo] 3 Aow 2AEAL, Amylase FHE A2 F7A dHH Y
ool A F2 &S Yehlon, CMCase ¢ Xylanase &¥-2 #3olodlA =%k
o @714 wgole AWkl wAE e g2y A FHE deide A
= 7HA A e 548 7HAW olgjh ke AE2 Fx vstE ] wal A
e g stvba dE A QuH(Akin, 1989). 3 Adf4 w3l urelolel w3}

cellulose 3l &=o] $-3t Aoz A gJom (Wood &, 1986), 53], vt
¢ =Fole AFA T3 a4 &2 HE9] wEgol F Af4a wd 3o

714 32 Ruminococcus flavefaciences®} Fibrobacter succinogenes®.TF 3~4u] A
%= A YeEbdar (Orpin and Joblin, 1997) Har¥ ),

Table 4-1. The number of microflora population in the gastrointestinal tract

(small intestine, Stomach and caecum) of muskrat (Logio cfu/g

contents)
Gastrointestinal tract
Items )
Stomach Small Intestine Caecum

Total bacteria 5.49" 8.97° 7.71°
Escherichia coil nd" 8.45% 7.25°
Lactobacillus spp. 6.76° 8.72° 8.55%
Salmonella nd nd nd

Y'nd : not detected

¢ Mean with different superscripts in the same row differ significantly (P<0.05).
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39
o

Table 4-2. Profiles of anaerobic fungal colonies isolated from the gut

(smallintestine, stomach and caecum) of muskrat

Multiplier color of colony Shape of colony
Isolates  Source of

isolation Inner  Middle Outside Shape Size"
MR-02 S. Intestine 10 yellow  white white irregular  Middle
MR-04 S. Intestine 10 yellow  white white circular Middle
MR-07 S. Intestine 10 white white white circular Large
MR-10  Caecum 107° white white white circular Middle
MR-15  Caecum 107° white  yellow yellow oval Large
MR-16  Caecum 10°° white  yellow yellow circular Large
MR-21 Caecum 10" yvellow  yellow yellow circular Large
MR-23  Stomach 10 yellow  white white irregular Small
MR-26  Caecum 1072 yellow vellow  white circular Middle
MR-28  Caecum 1072 white  yellow vellow irregular Large
MR-32 S. Intestine 107 white white white irregular Large
MR-33 S. Intestine 107° yellow vellow  white circular Small
MR-34  Stomach 10" white white white circular Small
MR-36  Stomach 10 white white white oval Small
MR-37  Caecum 10" yvellow  white white circular Middle
MR-39  Caecum 107 yellow vellow  white circular Small
MR-40  Caecum 107 white white white oval Middle
MR-41  Caecum 1072 yellow  white white irregular  Middle

Y Large : Larger than 10mm diameter, Middle : between 5-10mm diameter, Small : smaller

than bmm diameter
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Table 4-3. Profiles of anaerobic bacteria colonies isolated from the gut (small

intestine, stomach and caecum) of muskrat

Shape of colony

Isolates Source Mgltlphg color of colony N
of isolation Shape Size
MR-45 Caecum 107 yellow irregular Small
MR-46 Caecum 107 yellow irregular Small
MR-47 Caecum 107 yellow + white irregular Small
MR-48 Caecum 107 yellow irregular Small
MR-49 Caecum 107 yellow + white irregular Middle
MR-51 Caecum 1077 yellow irregular Small
MR-52 Caecum 107 yellow + white irregular Middle
MR-53 Stomach 107 white irregular Small
MR-54 Stomach 107 white irregular Small
MR-55 Caecum 10°® white irregular Large
MR-56 Caecum 1078 white irregular Middle
MR-57 Caecum 10 yellow + white oval Large
MR-58 Caecum 107 yellow + white circular Large
MR-59 Caecum 107 white circular Large
MR-60 Caecum 107 yellow + white irregular Large
MR-61 Caecum 107 white irregular Middle
MR-62 Caecum 10°® white circular Small

D Large : Larger than 10mm diameter, Middle : between 5-10mm diameter, Small : smaller

than 5mm diameter
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Table 4-4. Enzyme activity of anaerobic fungi isolated from the gut (small

intestine, stomach and caecum) of muskrat

Enzyme activities (umol/ml/min)

No. of Source

Isolates Amylase Xylanase CMCase
MR-02 S. Intestine 61.66 24.32" 12.15%
MR-04 S. Intestine 39.24" 43.88"° 13.31%
MR-07 S. Intestine 49.05% 54.46™ 9.11°

MR-10 Caecum 46.24" 26.44™° 10.28"
MR-15 Caecum 42.04™ 44.41%° 10.27°
MR-16 Caecum 35.05" 32.25"° 14.95"
MR-21 Caecum 44.84% 41.24% 9.11°

MR-23 Stomach 43.44"° 33.31%° 9.81°

MR-26 Caecum 53.72% 39.66™° 0.00

MR-28 Caecum 53.25% 43.88"° 39.24°
MR-32 S. Intestine 51.38% 29.61* 12.61%°
MR-33 S. Intestine 39.24™ 21.15° 0.00"

MR-34 Stomach 42.51%° 19.03° 12.61%
MR-36 Stomach 28.96° 32.25%° 20.32%
MR-37 Caecum 52.32% 31.20° 12.61%
MR-39 Caecum 0.00" 57.11° 0.00

MR-40 Caecum 36.90" 33.84"° 7.01°

MR-41 Caecum 26.62° 53.93% 5.61°

ad Mean with different superscripts in the same column differ significantly (P<0.05).
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Table 4-5. Enzyme activity of anaerobic bacteria isolated from the gut

(smallintestine, stomach and caecum) of muskrat

No. of  Origin of Enzyme activities (umol/ml/min)

Isolates  Isolates Amylase Xylanase CMCase
MR-45 12.61° 33.31% 6.07"
MR-46 80.81° 25.38" 0.00°
MR-47 119.12° 30.66™ 6.54"
MR-48 81.28" 21.68" 7.01%
MR-49 64.00" 27.49° 14.48°
MR-51 54.18Pcd 30.14% 2.80
MR-52 74.27% 35.95% 2.33%
MR-55 44,38°%4 47.06° 3.74%
MR-56 55.127d 29.08% 7.94%
MR-57 48.11Pcdet 25.91° 3.27"
Caecum
MR-58 492 514 24.85" 1.40°¢
MR-59 45,31Pcdef 30.67% 7.48>
MR-60 37.37%! 32.25% 7.01%
MR-61 33.17%f 24.32° 3.27
MR-62 24.76° 22.74° 6.54"
MR-53 35.049%f 31.20% 4.67"
MR-54  Stomach 64.93 35.95% 4.67%

abedet ©fean with different superscripts in the same column differ significantly (P<0.05).
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Table 4-7. A2 HIE 0O

A1t A 291 A 39t
Atarg (s cpBHE) KEY (S op(E) (AR SheF | cp(3HE)
L4 |65% 5.2 S5 160% 4.8 ST
ek [17% 6.8 3 35% 10.0 |
o] 1 5% 3 SES 3% 1.8 1 70% | «
ol 7y, ) Ul el whet
’ =] -
2% 10% 1.5 71} =5 2ol 7} 9L
-2, =4 | 1% 0 o] & 10%
g 1% 0 g 1% 0 NEF 18%
vl e}l v
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Zo) A 3083 e vk Wzbeke] 1,000 rpmollA] 1087 YA & FAE SA43)
of A& FA-fFEFE FA/AE FAX1009] Aoz gitsigitt. 7MdEe ARE 2
cm AR dAsHA ddste] FAAE A3 the, zipper bagell ¥il water batholA]
F2L7b 74T =29 wj7hA] 7hdste] A3 v Alse] FAB) gste] (A-B)/A
X 100272 3HFatsitt.

o>,
e
%

Ao ZAe] WS o]83e] Chroma meter(CR-400, Minolta Co., Japan)E& A&

X3
ste] 15 93] wHE st Hphs ol s, owl FFEATL 1'=89.2, a'=0.921,

4) frejotr At £4

AlE 10 ¢& 579 50met =338+ Homogenizeroll Al ¢F 1,400rpmol| 4] 5+
7t #2327 e SlurryE Centrifuging
(4,000rpm/20min) A]# whatman No.2%2 o AjZIth, of3}do] 129% TCA
solutions FZFGE0m) o= H7MAIA HXAA v dAzoA A A7,

A | As w3E vEA st7] Y@l Centrifuging(4,000rpm / 20min) A A 3
AES WPl Feds B2t 45 dS ethyl ether 50mE 71sFe] TCA<} lipid
£ AAG 33]0kE st st5& 3|98te] evaporator(40 )& §Fdth 5

< 0.2N Sodium citrate buffer(pH 2.2)% 5~10m¢{= 3]A3}e] membrane filter

(% milipore filter 0.45p0)% o} 3ate] ApGobmist BA7)d 40mE  F<)3t
o] BA13t} (Sykam, s433 A.A., Germany) 41 A Al8E -20TC 9 W5 H
=

5) A4k

AAE 10gS 250ml A7} flaskell Y1 &3 solvent(chloroform : methanol, 2:1) 150

nE 7Kk U 2,500rpmoll A 383 dAstete] X AS FE5Fa LA IZHE00me)
oS Hol oz} & oA P& 7|9} oA RFEE 3 golvent(chloroform :
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methanol, 2:1) 150m0E 5~ & 2,500rpmell A 383 At dslete] Az Sepadd o
Al ¥Yal &3} solvent 100md AE=E o]8ste] At 4, 8FA1F . o17]9 0.88% NaCl
= 999 1/4 A= F7keke] shaking § 3,000rpmellA 102 &<+ H4l&est
aspiratorg °lgslo] AA®E FAHo R JTAe Melal shalipid layer)s ST
718 m5%] sk 250mt ¥F flaskell sk5& @ty olmf NaSO.E ©]&ate] '
T 22 A3 & ool 40T olstellA AArtaE A& FRlstHA s8Itk o
2]E 20~30mge] lipidE test tubed] ¥ = 4% HySO04(40 ml HzSO4/1000m¢ methanol)
&N Ims F7hst] T84S 2l 90TolA 107 713k & Lol ¥ztaiglet. 13
THT 2ms Yol 531 Hexane 2mls HA| Yol &5 $ 858 AASIL o] 57
2mls Wol 50 FAoH (33 wH) steS AATF F NaxSOE Fo F&& A6
deo 2.5~3 wWE Fstol GColl FYsto] AAks e AReision, ojmf GC =4
2 Table 17} 2T},

jabad
Shis
ol
=

S

N

=

Table 7-1. GC condition for analysis of fatty acids compositions

Item Condition
Model Hewlett Packard 6890N Gas Chromatography
Supelco  wax'™ 10 fused silica capillary
Column column
60mm X 0.32mm X 0.25um film thickness
Detector/temperature Flame Ionization Detector (FID)/ 250TC
Initial temperature/time 180 C/6min
Rate 5C/min
Finla temperature/time 240C/20min
Injector temperature 250C
Carrier gas N»
Split ratio 10:1

6) T84 - 984 gl &4
thl Ao 24 Saffled}t Galbreath!'’?e] Hbol| wlebd 85, A
%5 Gornall 59 WS ©]83}] spectrophotometerE ©]-838F] 540nme| 3}

oA SAsto] AFsldlon, a2 T 2 mg/gow YERAIH

7) Volatile basic nitrogen (VBN)¢] &A
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VBN @S @ *7e] Conway wl@ehibie] weh A& A 10ge) $7F5 90m7}kat
¢ homogenizer(IKA Works(Asia) Sdn. Bhd. T25-B, Malaysia)oll4] 14,000rpmo.= 54
7ZF homogenizing 3+ TS oFA](Whatman No.l)o] oFsict. 7] ol 3mE
conway unit Ao Wi A= 001 N 2R 1miet conwayA] 2H0.066%
methylred : 0.66% bromcresol green = 1 : 1)& ¢ 2~3%% 713k 3 50% KoCO; 9 1
n¢E Ak e Aol FYhste] niE FHA $(F, FAIA Tl 50% KoCOs &9s ¢4
of FYskA keth) 37Tl 12087 BAegh & F74& 2A~HA €31,0.02 N HeSO,
How Ao FAkgds 4l&s] ARGtk ARE S g 34 SAXE b ml, & A
3 4782 aml , 0.02 N HoSO4 o] 53} A5 Fefal & wf, v 2ol ¢J3i4 VBNgk=

Wz

OFO

(a—b) XFx28 ., 100

VBN mg%(ng/100g sample)= = sror

a A H4A-A m

b FAAe] AAAm

F 1002 N- H:80, £88 A5 = 537
28 = 0.02 N- HsSO; 1nml 2%3h=d] B4 N9 &,

8) Tiobabituric acid reactive substances(TBARS)Y] &4
Wittes(1970)2] HHHol wa} Al& 20go] 20% trichloroacetic acid(in 2 M
phosphoric acid) 50EmA 7}ste] #23H14,000 rpm, 2 min)3F ¥ =HFF= 100
2 U3 oJ3} (Whatman No.1D)3FITE o9 5mie} 0.005M 2-thiobarbituric
acid €9 5mE Ao Yo] BIAF(YAoA 15hrs H.¥)Spectrophotometer
(Tcc-240A, Shimadzu, JAPAN)Z 530nmi&oA SFE=E =43 s 34
o7 AXreATh
TBARS (MA mg/kg) = F3d% X 5.2

9) SHf &

ANBE =% 5 1A7F o] 0.5 X 0.5 X 1.0cm 7|2 AAFslo] AAdrz Jzt
% isopentaned] FZAAAA —80TC 9 Ysio AFAHE ANEE —27Ce FZ2EHY
(HM525, MICROM, Germany)® ZH(10m)3}>] myosin ATPase activity W%
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(Brooke & Kaiser, 1970) 2.2 A M&}9 31, Image—pro plus 5.1(Image & Graphics,
USA) = BA31 ). Brooke & Kaiser(1970)9] Weo wle} 24+ B9S2 1, TA
2 1B 5 37H4 gBgez 78

10) BAE4
Ado] 353 28 E SAS program(2008)L- o]-&3sle] HEAF A 9 Duncan

(1995)9] v= "< A8t

>{ﬂ
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m 23 9 323
1. Qutg B

Table 7-2. The proximate composition of Beef, pork and muskrat loin (%)

Share . Crude Crude

Treatments Water content Cooking loss .
force protein fat
Muskrat 1.69 79.74% 24.20°% 21.52 1.04
Beef 5.99 75.00* 26.324 21.16 7.54
Pork 4.94 76.32% 21.94° 19.20 1.71

ABL Means with different superscript In same row are significantly

different(p<0.05).
AV S a7 e A, HX 7] sA e dHbd R SRS vk A= Table 2

ob Arh AFEAM G AR BRI el 79.74%, WA REU folAow

2 71 9@

=, ARAZE, Fo FF L 2F E9dl wet 2oz 9o, Bouton 5VE £
T Fow 17| sty FrEe] dmvt dssta, AFEAR e Azt
SAlOl a7]e] fie]l welx = A2 pHe| Ay M & Yol shglon,

(extensibility)e] Bold wershzivka sl B AN AFA Kol FREF
o, AT =AWl vl vheht 177} Astn PEdY Awsh Fel

A vl ow, Bouton'? E9] Hiel e AnE HTh

Table 7-3. The minerals composition of Beef, pork and muskrat loin (ppm/

mg)
Treatments Minerals
Fe Cu Ca K P Mg
Muskrat 269.59 0.00 0.22 0.74 0.61 0.06
Beef 110.60 0.00 0.06 0.77 0.46 0.05
Pork 113.55 0.00 0.03 0.88 0.60 0.06
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LM S, A7l eA, HAa A e mEdas vadk A3= Table 33 2
o S We) mEat AR SARAdA W T8 dYados
2313 glow, 53 Zn, Fe, Cu, Ma, Mg, Se, Cr, Co5& &% 2 Algzde
i

P49 collagen thAll w9 Fo8 e grpa o

Bt AALg Y as 6714 (Fe, Cu, Ca, K, P, Mg)Zol A A& &0l
A 7HE wel FRE v YAE Feoldlth 1 tFoRE Wol il e
K, P, Ca, Mgollth. AFaEM£-9] Fe Ca &2 Z+7 269.59ppm/me,
0.22ppm/mg .= HlW TR} 2u] o] % TS yehdo] JdUdtHor -3
Hs Bl FAT AFFA S o] e Fedwd fAbe 55 Blxav
20 AL Fo Feol 3ol v FFo| Hld] e ofiE ¥4 wE

A sER ol mE AtA Tl Wolop &7]o] Fed 7ol th& HF

[

L

-

1]

ol
o,

2

rr

T

2. pHe| W3}
Table 7-4. Changes in pH of Beef, pork and muskrat loin during storage

periods(day) at 41T

Storage periods(day)

Treatments ) 1 1 3 11 15
Muskrat 6.164% 6.034¢ 6.09%° 6.30%% 6.5242 6.384%P
Beef 5.6252 5.6552 5.5552 5.6152 5.69%2 5.7452
Pork 5.6252 5.60%% 5.50%° 5.61%%® 5.57% 5.585%

abe Means with different superscript in same column are significantly

different(p<0.05).
Means with different superscript in same row are significantly
different(p<0.05).

AB

44 < pHe A5 #4248 298kt pHe aAd weh AA
==

A7 Gol 27 dFe wom Al gloiA

= g adlew zgshr] ol 2 Ao 7)ol "var A ok A
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oM AZA AR S F8 glycogenS2HH ST HAS AA &
Abe] F2o® &L pHYE "WAAXA HH, ojuf =Ao] &%Vt Fod &
do] ZAHEZ pH = % F53) Astdvtn wusgloh
2 A Fo AL EY pHH3= Table 4014 B mkel 2o A% F AL
FA5] pHE 0¥l 6.169 ®AES YERAT A 7Izke] A aghe] weh ARk
A5 pHE T7F s ed A% 11949 6.522 S7F Zo] vl$- o, A%
159l %= AFEFAFe] pHE 6.38% Hlul7Ht A4 YERWATH(P<0.05) & AF
of AR AFFA S £ aEehs HAolA 7o o] wekown, g
S50l A pH7I7F A vEbd 9oz AZtET, dubd o A Fol abd =
N59] pHE ¥olxE Zgo] glon, 1 517 3 507 A7)
ol F7HgHe wet WA ESe] pHeE S7Fstlon, A 793 140l S0l
7 Avka Baste]l 2 APATA vE A7) mE oAl Aol ¢l
ou I Ae AR o' yeith 952 =5 F 259 pHIF 24417 o
5

8744 Ast HE=d) Pollok5 o] wa1g} 7ol

o

ok >
N[l

%

oft

&

5

i Sgolu} 4

o
| =
urhe 289 WAKA Agolu AWzgel AF pHet T F914 Aol gl

s
Do
o2
B
Ho
1o
o}
an
rlr
o
Ho
o
)
Hir

o
s
>
Ho
=
o,
Anj
Ho
=
r
2
2

t
s
i

Age] M s)5a Wk opel AMEES YEE, AFe] 4 Wst 2 AF
o Ao WaE weFE Aue & 5 Ak web g AFEHow L)

oo 2 A8 st} Table 5.5 AFSFA]

ol
o
ol
X
£
~N
rlr
ko

o

Luchsinger5"e w1 sgic) 2 AdoA % AFGMSS LS AF7|zre] A

ol e foldon Frhean. Agadels 4n5A Aol 2o} A% 8
AREE Aol H37] SN FAH0R o A LEETh(p<0.05) AL

Mol Har] AR A7 ek Al kAol At
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Table 7-5. Changes in meat color of Beef, pork and muskrat loin during

storage periods(day) at 4£1TC

Storage periods(day)
0 1 4 8 11 15

L°  27.98%  27.24%  28,72°4 44.36%  30.94% 37.52%
Muskrat a’ 6.584 3.44% 5.704% 5.514% 5,344 7304
b*  23.14%" 19534 27.09% 17.57% 19.32%° 25,63
L 31.77%*  29.38%  28.41%°  31.44%* 29.46°* 27.30%
Beef a°  4.84%% 4.62% 4.48% 5.29% 440%™ 536"
b° 2236  19.67* 19.88" 20.76"  18.30%¢ 22.13%
L 56.20%  51,62%° 52865 60.00%  47.43% 46.05%°
Pork a 2.12° 1.97% 3.86% 460"  6.21° 1.08“
b’ 4.58% 5.06° 6.75% 6.99 476 531

Treatments

abed Means with different superscript in same column are significantly

different(p<0.05).
Means with different superscript In same row are significantly
different(p<0.05).

ABC

A1) AL AgTIgre] ARGl W feHom  Frhsglon, 1597
Agsts Bk 2 Wk glol A vhehgrh Agv1zke] Al nteh AbaA]
fo] foldon %/ vehztl ol Luchsinger$ o] waadh Az 145t
a'(HAE)E Ag7Izbe] ohE dpel vhehbd erebdn], A3y] B4, A1)
SARY AN B AGAFo] FoHom BA ehgeh(p<0.05) b'(FAE
el fe4Q) Aol UEIA 2kth 9 Auke WEPo] wud 4477

~—
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4. §8 o) =2 Free amino acid)®] 3=

contents(mg/100g meat)

=
o

O B N W » U1 O N O ©

Asp Glu Ser Gly His Arg Thr Ala Pro Try Val Met Cys lle Leu Phe Lys

| | | S
RS "ESESY) "AEF

Fig. 7-1. Free Amino acid contents of muskrat meat and its comparison with other

red meats.

Data of other red meats were obtained from Park et al.(1994)

Ha7]eF =59 WuE|A  serine, glycine, histidine, alanine, tryptophan,

cysteine, Lysine & 770 olu]i=Ato]l 2 kS YelAr. S/7= do] £

o

Gy FgPoEA 53] 8 gfolu =4t (methionine, cysteine)

feis
=
B, o)F ofrlwate F frElobundt F oke% AEE ANt drki wud
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MANZN 20D gAEe] A A7 7o dta Raus gty B A3 A
%= 3% gf3tal e methionine¥} cysteine & 747} 0.181 1.56mgl.2 #-A1H
k. mEgk "ol =Ak(threonine, valine, methionine ,cysteine, isoleucine,
leucine, phenylalanine, Lysine )& H|alsle] B 37|43} Hl=sk ks 1}
Ehlom, ofm|ike] FRef S ol&sle] FUTgAoE HrrE w g%

Folgbal Agd 4 9low I 7R vl 2 AoR Atsd.

5. A%AHfatty acids) ZA

Table 6.2 AFFASS]  AAREA S UERA ot AAgEe e F35
A EESA WAL oleic acid®] o] 7 A UEl o™ 1 e AFFA S
o] 27.99%% 7F¢ H%i(p>0.05) ThroEE ESFAAESI palmitic acid®] 3%
o Zt=ul AVEAS 25.75% Ha7]sAle] 25.71%% HA A 22.91 FE1H
oA 2ol 7F Gl ATHP>0.05).

Table 7-6. The fatty acids composition of Beef, pork and muskrat loin

fatty acids Muskrat pork beef
10:0(capric acid) 0.09 0.13 0.03
12:0(Lauric acid) 0.10 0.19 0.06
14:0(Myristic acid) 0.96 2.07 2.32
14:1(Myristoleic acid) 0.13 0.00 0.96
15:0 0.15 0.00 0.22
16:0(palmitic acid) 25.75 25.71 22.91
16:1(palmitoleic acid) 1.93 3.44 6.05
17:0 0.33 0.35 0.58
18:0(Stearic acid) 9.94 11.95 9.34
18:1(Oleic acid) 27.99 41.01 54.13
18:2(Lindeic acid) 20.89 12.02 2.48
18:3(Linolenic acid) 0.99 0.62 0.09
20:1Arachidic acid) 0.37 0.83 0.44
20:4(Arachidonic acid) 498 1.67 0.39
24:0(Arachidic acid) 6.66 0.00 0.00
SFAY 43.18 41.24 35.90
MUFA? 29.95 44.46 61.14
PUFA? 26.87 14.30 2.96
UFAY/SFA 1.37 1.43 1.79
1) Saturated Fatty acid 2) Monounsatrurated fatty acid
3) Polyunsaturated fatty acid 4) Unsaturated fatty acid

o]#¥]dt A= Wassermans'?e] Ao}l AAFE= RAom A FFA L

—n
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oleic acid’} 7}F& %3l  palmitic, linoleic, myristic, palmitoleic acid <=o]™ o]

g AAte]l dAl Apgake] w2 AAT. Wlalgek FARRE 235) At 9wk

. 29,108 = 57
A Ars) ‘?_};ﬁ/\é( ' e b A =g wrhal skdeh”

Sommerfeld'V= 71&] WHE x| AF 8 Fo|E vacenic acid®t 2S trans A
Wako]l dhfrEo] QA= RAINE E3 A HY et oY fFrIEES Eol AFsH
wo] trans AAbe AT o+ vk siglon, SxSAEAL(UFA)O] v &
F50] glo]l AFHT T AWlA  trans Ao R HIAA F ka ey
w3 Purchas SV ZAAEE FoJA FANEA 2317]9] trans-vaccenic
acid &l 1.5%% §FAEE wolAZl v=2t &ai7]e] 1.02%8 0 Fol4e=
Ftha Hustglon, Ank H0 2 trans AAbS €% W LDL-Fe~H &8

1A Adpdse wy JdUEs 3

e

b
>~

= S7H*171aL HDL- Z¥2HE s 1
ZIN 7)1 AWHY trans-vaccenic acid®] A$ AU A conjugated linolleice] AT
Az o] g57] yiol lAlel sttty 2 £ J™Pm dk9don, Van Oeckel
S g8 AIHSFA)IS HWol AHsA wW, 3 LDL-ZdAu Sy 22
g 2=HEo] T7FE s v, 7R XA UAHPUFA) Y] 45 944 Fel=HES
AAA AdRASe] W JARE AT Bt w3 G
Department of Health®V= @Adlel59o A4S 183te] thrhE 284 A/ Z 81X
WA H) S (PUFA/SFA)S 0.4 o]0 & Z71 AlAoF dhtbar ®Hialglth, ALSEA S
& O7HEESAYAHPUFA) el 29.95%% 71 i1 thr7Ha 2 sk it/ 81
WAE Ml & (PUFA/SFA)C] 1.37%2.2 7HE St HeEbsttH(P<0.05). th& Sk @

o3
oy

Lo

N
l:l

Ay

0,
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Table 7o +8&4¢
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Table 7-7. Changes in water soluble protein of Beef, pork and muskrat loin

(mg/g)

during storage periods(day) at4+1C

15
1.23%
0.83%%
0.67°°

11
1.01%

0.84ABa®

Storage periods(day)

Treatments

0.92ABP
1.0742

0.774¢ 0.744¢ 0.88%¢
1.024%
0.5682

Muskrat

Beef

0.65"°
0.39%°

0.714%
0.44%

0.575

0.55°¢

Pork

in same column are significantly

Means with different superscript

abc

In same row are significantly

Means with different superscript

different(p<0.05).
different(p<0.05).

ABC

o]

<

o] 7] %

L=
o

actomyosin, actin, myosin

ToR

el
BH

o
T

sausage emulsion®l 4]

[e)
= Zt3

=
[}

shA| = 9] 7]

lory

O
—_
file)

B!

0%
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Table 8el4 @A wudel ol Wals w9, Wy Bl Wil ehkoi} 4
A Ag4 wmAF] FolHoRE S/ FGL etk 459 pHE 984

S Sl W 2GR AHY plrk B5R5H FEHE w9

Table 7-8. Changes in salt soluble protein of Beef, pork and muskrat loin

during storage periods(day) at 4+1C (mg/g)
Storage periods(day)
Treatments ) 1 1 3 11 15
Muskrat 0.41B° 0.41% 0.61B° 1.4642 0.59% 0.73B°
Beef 0.72%¢ 0.724¢ 1.49% 1.024 0.954P 1.074°
Pork 0.38%° 0.38%° 0.83B% 1.0142 0.614% 0.61%%

abed Means with different superscript in same column are significantly

different(p<0.05).

AB Means with different superscript in same row are significantly
different(p<0.05).
7. VBNS] ¥3}

AV o] A7) 7] wrE VBN7FS] W3l Table 9914 HE Hiol 7t} A
Z 0dol = AFSEA Sl VBN7R= 8.97mg% i ovF A7) 7ke] A yste] whel AlS
718l 53] A 49 o3& FA43] TUMeke AEE yEHo] A 88U+
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Table 7-9. Changes in VBN of Beef, pork and muskrat loin during storage
periods(day) at 4+1C(mg%)

Storage periods(day)
0 1 4 8 11 15

Treatments

Muskrat 8.974¢ 14.18%¢ 17.84%° 21.03% 22.864 23.78%
Beef 8.9641 14.18%° 16.92% 17.38FP 17.38%° 19.21%
Pork 9.22Ad 14.63% 17.84%° 18.30%° 21.0442 21.0452

Means with different superscript in same column are significantly
different(p<0.05).
Means with different superscript In same row are significantly
different(p<0.05).

abcd

ABC

1 o]l 5~10m%d W&

K
A8 AEoli, 20mg%d wWiE 7] WHE FEEa g sk, § 50e

Rl
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=
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X
o
™
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A=
A

il

=7 g long olufE Wujo] AHow Hiagh v glnh
ALEEAS9] VBNO| ®iglhe 192 14.18mg%ol oy, A 7|3te] A gt upet A
& 7tk A 8dAl = vt Aol ek FullaEql 20mg%el 3ol
VBN7FE deldlon, A4 11d90E 22.86mp=E FIGAZ HojEo] AMEES
eI = SAIMS 298ta 9lo] A7Izke] Al wlg- Fagk ARRE AR
o, AR S ] mEd A §FF T Fedl ol thE FFd vl v AE HAE
b o= AMFAZE WA EER 50l WEIL o] wE AFA Fo] Wolok §
71l wiitoll Aol ot S wAH WA wsrh ] dojubA s Q1o R
Agato] A 717l dEEE Fow ARdETh AR wE EAR AdxE
2 7 7A3stel VBN7F 94 0 2 (P<0.05) %A Vet 2
AP Ag7IzEe] AAgel wet VBNZE F7b @vka & Hh g0 3 5
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8. TBARS®] W3}

Table 102 A7zt w& AFeFEAS9 TBARS7FS] W3tE depbd Zlolt.
Brewer 519& TBARS7IS Z4ate] A4 Abs] =S 0.20mg MA/kgol3he]
ol = A AF Aejoln, 4.0~5.1mg MA/kgr = b4 o Aeiivte B gk bl
o™, Turner 57L& 0.46mg MA/kg meatZhA & 7FA@ oz < AF I, 1.2mg
MA/kg & Wl b3 Faljdt Aoz AT 4 Jrfa Badt vf gloh &
g0 0.5mg MA/kgol el A= Al S =2 4 dvka B askgich

ol#g]g oy ATAS] ANRES EFRW, TBARS7FE 0.5mg MA/kgo]Fo|d
AdlE Aoz 74E ootk B Ao A $ ALgA S TBARS/HE
0.09mg MA/kg ©]& Zo] A7 7|zto] ZA#ste] wet A% 11Y9el= 0.67mg
MA/kg 2 F433] S71et9 e, A% 15U 0.84mg MA/kgS 2 TBARS7}E o}
Efjo] AAbsi == VBN7ES] Wiste] Hlair= Aol Atk AE o7 A7)
A B Aoz ArRETh Witte 573 3 510 Ag7)zko] A3t whet
TBARS7F= Al S7bettiar gk Bael 2 A3e] Aol fA18eT

Table 7-10. Changes in TBARS of Beef, pork and muskrat loin during

storage periods(day) at 4+1C(mg/kg)

Storage periods(day)

Treatments 0 T n 3 11 15
Muskrat 0.09 0.124 0.194 0.35%° 0.674° 0.844
Beef 0.08" 0.10%¢ 0.19%° 0.225 0.26% 0.43"
Pork 0.06"¢ 0.08%¢ 0.19%° 0.2954p 0.3350 0.37%

abed Means with different superscript in same column are significantly

different(p<0.05).
Means with different superscript in same row are significantly
different(p<0.05).

ABC

ole)§ Az wol AusEe} HHE dele] WML oo Ago oa A
JAY EAAEE AE4es B oled AAAAS Aete] K& W

4
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9. A#AAA

|4tz VBN, TBARS,

o &4, 584,49

AV 5

Table 11.3 Zt}.

Al

(@), FA=O)S B

At
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Table 7-11. Correlations coefficients between quality parameters of the Meats storage at 4+1TC

Color
% = = pH WSP SP VBN TBA WC WHC
L*
a -0.41"
b kkk kkk
oH ~0.81" 0.78
WSP(ma/e) ~0.30" 0.41™ 0.46™
SP(ma/) ~0.52 0.66* 0.68 0.43*
0.06 0.36° 0.20 -0.20" 0.38
VBN(mg/%) 0.09 0.18 0.02 022" 0.38° 0.30"
TBARS(mg/kg)  -0.02 0.36° 0.19 0517 0.54™ 0.14" 0.46™
WC(%) 0.11 0.0l -0.12 026% 0.17 -0.02 0.002 0.03
WHC(%) ~0.49 0.28 0.52° 0.11 0.63 0.79° 0.002 0.42° 0.009
Y ColorpH : L" a" b pH : pH
WSP : water soluble protein VBN : VBN
SP . soluble protein TBA : TBARS

WHC : Water holding caoacity
2>Signi ficance of correlation coefficients

WC @ Water content

* 1 p<0.05 =*x 1 p<0.01 k% 1 p<0.001
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10. 24 =4

Fig. 7-2. AA&A & 54 Fig. 7-3. A T4

Fig. 7-4. 2 $4l Fig. 7-5. E7 T4

Fig. 3. Cross sections of longissimus dorsi from the four kinds of animal

(type 1 fibers : pale, type 2A fibers : intermediate, type 2B fibers : dark)

A= AT (slow muscle type, Type O3 w3 (fast muscle type,
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= FEol 79.74%H LR YEhgn A
1.69%, 7VE78ZS 24.20%, DAL 21.52%, IEFHS 1.042 e
(p<0.05). AF&FASo] o] HA vehd 7|7t data F=ee] Axrt
St deElon, mEdAE 67F4( Fe, Cu, Ca, K, P, Mg)ZFollAl AFgkA

oA 7HE Bol FrHal = YAaE Fe ot 1 delzs Bol #id

ki

o= mFALE K, P, Ca, Mg &= o]t}
. pHe| W3lE =% A% 6.16, =5 8UA 6.300.% AFFA K] 7 #A LE
Wtk HarleA2 AR7IZke] Aatgtel wel folHow mokont A

M= &, A FAEY pHe AFFASo] fejAow 2 AddS Yehlgd

FAo] H% g gAY

olaL, ¢Holy AF Wb 8y MASQl AFot AW xS HF pHe
FAFSEAl e

Ao WskE a (FME)E A7t wE Afole vERUEA] okow, Harv],

o} A7 Fe AFEAM Gl feldor = UETE(p<0.05)

rob
i

& 4o
N
oy
o>,

b'(FAE) ke FelAQl Atol= vERA okt 9 A¥e ®W5(1997)0] K
g A7gre] Aapgke] wEl b(FA ) HlH o7 Tt itk g KBl
oF fAbeE S UERISITE L2 A37)3ke] A st wet Frhekl=dl, A
Fadels Harlsad FAA Aozt oy A 8AFEH = AFEEA S0
HarlsART fFoHoRE o EA YERRTHp<0.05). & AFANE THAE
A WA 717 T AAFA Y] SAL Har]sAl, #A ) EA B 9,
Fa skl A= At

AVEEA S0 2 a7 ¢} =80 BlmalA Ser, Gly, His, Ala, Try, Cys, Lys & 7

N ofm|Ate] A RS UEbwew, 38 st e Mete} Cyse 7+t
0.181 1.56mge.z BA =}, wa "golu|w=2H Thr, Try, Val, Met, Cys,
lle, Leu, Phe, Lys)& Wlasle] By 2317|543} vl=gk ks vEldo] o

oL on S48 foldn BHd 5 gom, 1 AR} Mg B o A
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ER2N=

CAPEA S ] Aabe RS B SEA WAL oleic acide] el M wA e
o 1 ke ALgEA o] 27.99%% 71 Wki(p>0.05) thEo R E ESHA]
Sl palmitic acid®] ko] 25.75% %2 7Hd ZEdl oA el xol= 9l
TH(p>0.05). TR XA MAHPUFA) &5 AFgEASo] 29.95%= 7Hd =%
3 G7E E A A/ S 2 A B]&(PUFA/SFA)O] 1.37%Z(P<0.05) 71
A=t o= AFFAFe] thE §Ret G sHAs 5 AU djdew® Ax
5= E A A A ko] ol s 9l
ofA A& H AR AFOE o]&IAVF L Ao AlnHt

CAFEFA o] S 7Aoo weh
o] Aow Frtete AEdS HAUTH

. VBN9| W3} Al =5A5 8.97mg% 1Y 14.18 mg% 4LA7HA= 20
mg% olWZ JetAu, A 8dAlE EluEl AEEdelA e FueE
?l 20mg%e]’de] VBN7FE YebHllth o= A& &=d mE AR A% 27E
Aejstar A7g 71zke] Aol VBN7F #9148 2 2(P<0.05) A1 YERRT.

. TBARS?|] W3} A}gA & =AAF = 0.09 mg MA/Kkg ol9d Aol A% 77t
o] A¥}3tel] whel A 119e= 0.67 mg MA/kg & F43] S7hston, A%
1590 = 0.84 mg MA/kg &2 AA7|zke] F7hshed wekr] Frhebes 4dS o
Eflon Ao E =2 = AT

L
&2
N
&2
=
=
2,
i
K-
o,
Mo
A
ke

oo
oX,
o2
ofo
oX,
L

z
i
1o
o2
1o
g
ac)
rlr
2
o
T
N,
o
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Al 8 At FAAAEE 2El8A S ¥9d = 54

1. A

WP (Fig. 1) L/F AL vddARZA 82 Ondatra zibethicus©)th.
AFe et ely Bdol= oF 3smF o, melE 25em, AFE oF 2kgolth. A
A= Fx27F FAT 28Ae Telal, 7 e FollA =77 oY,
Agols &Eo] Aoy w2 a4 gen. Maade 2YeEsE A, F
Z, AW, wg, F9FE HaL, dRdAAe] FEE ARSsta Lo, AALEE
AFHE st =Ae Zeste] Abgeta WA S flsi = oAl ek o] dhn
AAZ ARk o]l AgtEal vk e S waaH s3] shEg
of AAs= Felld FANLE Fal HA el o TR MAEE FH

ok AARGE AAe] A PRI G W], £3 S vkt 1de] B
& QAR FREAT SRRAA lon AAFe Al

WSt WAAEO R A7k WS D Y, AR A
o SeAAm gk
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18 month
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]&l| heparin, coumarin,

aspirin, urokinase 2] ©t
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O 7 1 AFg0]
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APTT(Activated Partial Thromboplastin Time)= ZSA3}™, <
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thrombin®l|
TT(Thrombin Time)2. =
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Thrombocytes .
+ # Thromboplastin

Damged organ cells Blood coagulation
Fatorin blood

Prothrombin Thrombin

L J

Ca’* and blood
Coagulation factor

Fibrinogen

Fibrin

L

Plasmin

L J

Fibrinolvtic enzvme

L )

v

Fibrin degradation
product

Fig. 8—2. Mechanism of blood coagulation and fibrinlysis.
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oo

2. A9 Ul

7h AT AR E £
1) Alg 3 Aok

MARgE plaad SR shEie] R shs Aol TN Fa) By

B Ae AFAT Ao, At A (F)APEUEIA ol ARE-sE3iH.

ol

AleFo 2= Albumin bovine serum(sigma Co., USA), D(+)—Glucose
98%(JUNSEI), Ultrospec 4000(Pharmacia Biotech), NaCl, CuSO45H-0,
KNaC4H406'H:0 (RochellA|2F), NaOH, KI 52 AM&3itt. 1 yro] Snjz=

chloroform, methanol, ethanol, ethylacetate, n—hexane 55 A3}t

4L Oven X Oo = XAEF 0.5g8 FHE 284 7] Yo

102Col A 24Ax17F AZ3}FaL, Dessicatorol] Wy 3k Holl FAE =43}
WHC(%): 259 = [(AFE-F252)/4A58] X 100
) x23+ 54
AL 1g8 =7hel Yol 600°C 3lstzellA] 2A1F F3F Bl
}

) al
2 WH7d =7 E 7o} dessicatordl ¥l 30E7F WHete] FAE St

232(%) = 332 "2 AlEFA X 100/A =557

>

F&F 1goll AlE9] 20817} ¥+= chloroform/methanol =3-§-<H(2:1) 20ml .=
IAZF B9k AA S FE3)e], oA (Whatman No.1)E ©]835}o] o3} T}, o
el 0.9% NaCl €95 0.29) H7FsE £ 123 &9k A3}
chloroform/methanol/H.0 &3H8 0 (3:47:48) 10ml 2 A2 3}o] AFZ N2l methanol
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S FHsk AAS 5 5 HQA chloroforms AXRAIA FAS SAH3 AL

gulde] =4S Buretdo] 93k W o®  CuSOs5H.0(3g) +
KNaC4H,06-H20 (RochellA ¢F 9g)S 500ml2] 0.2N NaOH £l &3] 7]aL, 9]
o KI 5g& #7Fsk 3, 0.2N NaOH €N 71ele] 1L 2 e, guild 338
N7} A} A EE saline(8.5g/L )02 83AA Vol. 1ml 2 o], Aok 3mlE
gol HF Vol 4nl2 § thg 27CoA] 2087 M3 Thg, 540nmol A 54 &

F AFFAS Aol BMARFS S

ol o3t oz MAFE 1g/10ml AFHE AME
a1 A& 2.5mS 7Fete] E3kste] HF Vol
ol 488nmelM =Asqltt. oluf A=A
i

& =439}

¢

. ARV AL 4R 24

AAFEE 1g5 50ml mass flaskol] ¥, dAHe] FE22XES 4
o EEEIES H0mY wuAd7bA] BEs] A ste] HAoR Fhrh AT AL
< iR egteR (Ao A ] WHE Wkl 2g/50mE ZAlEH3d

FF O % dl-muscone #} normuscone> (F7)-5-2] FH ol A F-98k3 2™, Civetone
52 Dr. Ehrenstorfer GmbH, Germanyolx T3] A3t
dl—muscone 20mg¥} normuscone 20mg= 50ml mass flaskell &3k & wFA7HA] S22
FES A US FFPNer o, ZF AR e FEo WA vln
Frow AT AEdEFSE TASH7] 9lskel GC/MSHEA
GC—MS+ Agilent 6890 GCeoll A% Agilent 5973 MSE AF&-3}1 3L, carrier gas
+ He gasE Iml/ming £:=2 ZHHEWY. AFE3H columne HP-5MS (30m x
0.25mm x 0.25m) A 31, AieA Fg¥ E42& GCo| 2E MSD(Mass Selective
Detector)® =38R o, &2xojzl TIC(total ion chromatogram)= Wiley275
library®] mass spectrum data base® 5743t} B2 ol Table 2. o 4
R ATt

>

S|
SECIIPN
= 2 A A — 5
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Table 8—2. GC/MS spectrum analysis conditions.

GC Agilent 6390

Column HP—5M5 (30m > 0.25m % 0.25m)
Oven temperature 7o _18%C/min » 280T
Injection temperature 260T

MED Agilent 5973

Interface temperature 260T

Ionization voltage T0eV

Carrier gas He (flow rate : 1ol/min)

. AAVEY eAE SHEET B4

1) Al 8L Ao

MAREES: (SRRl &5 ol Al ARgsklar, AMAFEES] muscone
¥ normuscone ¥FE FAst7] #SA (F)F@AH A A  dl-muscone
normuscones TY3IA AlEFom, Civetone ¥TEZ-> Dr. Ehrenstorfer
GmbH, GermanyolA TU43ste] AR T 4

E U
methanol, ethanol, ethylacetate, n—hexane =< A}F83}%i T}

ol

>~
=
op
)
op
=
r
o
=
=}
=
@]
ety
@]
=
=

Haagony el AASL, il mste] £

KN
FEA ol &srh. MALE 10ge AdEetaad i, At

718 vl A %}

Fel FF 71T 5uFEGon) ] AwgS Fo 150rpmoll A 244 7HE <
AeFES AAF T 47,488xg2 QAEYZS A ste], 45 AL 35819
FF3 T FeEo EtOAcE 50mlE Ha, JdEs FE53 g2 WUyoez
RHE 353kl EtOAc FEES Atk thAl @& Ao &l Hexanes 50ml
d7rete] dgbe FE3 sdstA Ws FE5te] Hexane FE=a A9,
A e e E e H02 FE8t] FE:E8 AU (Fig. 3)
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Muskrat musk 10g

EtOH extraction

Shaking 150 rpm, 24hr
Centrifugeat 47 488 » g for 20min.

| |
Down laver

Uplaver
Rotary evaporation EtOAc extraction
EiOH |Extract Shaking 150 rpm, 24hr.

Centrifugeat 47,488 » g for 20min.

Down laver

Rotary evaporation Hexane extraction

|
EtOAc extract Shaking 150 rpm, 24hr.
Centrifuge at 47488 X g for 20min.

|
Uplayer

Uplayer Down layer
Rotary evaporation H,0 extract
Hexane extract

Fig. 8—3. Procedure of solution extract for muskrat musk.

3) XA} ethanol F=&E9 JE74

ga Aol oEe yol

o

Sol % T}

rlot

AFeE 1gS 50ml mass flaskel] Y1 4A =3
FAsto] AAoZ 3t} normusconeS 200mgS-

744 chloroform® A& TS Z+&

A1 &}t Civetone 100ng/ul &

B2 50mle] =3 AR A &3]
]

] 2o} 50ml mass flaskell ¥ F 1=

ofr

o
%]
ol
N

o nd

2 34 GC—MSEA o= 1ul injection 3}
1ulS injectiondle] EAEFth. A AFEE
Fe FFe] WA vluAte R AT

=i}

T8 A E normusconed} civetone 2

dihydrocivetone2] &+

- 146 -



% ANFOZRE PR FE7 B

D) Als 3 AeF

AJAF8F, dl-muscone, normuscone ¥ Civetone ZTEd> 719 sdstH
5

3 gvli= ethylethers A&l 7] FE543 &

=

=7 *| (Likens & Nickerson type simultaneous steam distillation and extraction
apparatus, SDE)E A}-&3}3I .

2) /\1 zﬂu %

MALRE 1gol SH 200mE EjFete] o] & 3 VRS FE8& AR
AbgakiTh 3w 7180 52 Schultz 5070 Wyl kel e
= =] ol A (Fig. 4) ethylether 30mlE AF&3}o] AFQtstol A 34
FEQ FESIT oW &3 E Falo] 4T WHE THEIEA IR
S Aok FE F SuiSRbE EElste] 37T stolA 4T WS T
A A FHVIR sFd] 8IS AL, ol& GC-MSe] wAMAwR &
A (Fig. 5). GC—MSEA& Table 2 Z7olA oven ==X 23S 70T 3
B FAAZ F Bg 15CE 5835le] 240Co|A 387to s WA A6

> 2

==

22
2

Fig. 8—4. SDE(simultaneous distillation and extraction) system.

A: Solvent chamber, B: Sample chamber, C: Separate tube, D: Assembly
condenser.
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[ Muskrat musk ]

Extract by SDE svstem
(H:0 200°C, ether 40°C)

[ Ether extract ]

| GC-MS |

Fig. 8—5. Schemes of flavor compounds isolation from muskrat musk.

v}, AAFgEC 2 X E Dihydrocivetone & 8

1) A& B AJoF

(FOOAP ol A 5 WS AARSE 50gS ARl AMESETH AR & H
A E E-2]of chloroform, methanol, ethanol, ethylacetate, n—hexane % acetonitrile
SrlE Agslith. el gAlS fleiA Z4F Chromatography & AR&-stSlaL
open column chromatographye] A}83% Normal phase silica gel2
Merck(germany) silica gel(230~400mesh, ASTM)S A}-83}%1 11, Reverse phase
silica gel® Wako(Japan) RP—-18(63~212mm)S AF&3tE . Thin layer
chromatography(e]s} TLCZa 3dHi= Merck 25 DC—Alufolien Kieselgel 60
F254(20%x20cm, 0.2mm)E AF83}3L, RP-TLCE Merck DC—Alufolien RP—18
F515(20%20cm, 0.2mm)E AFS-3FSIth #2448 918 NMRE 300Mz FT-NMR
spectrometer(JNM—AL, JEOL, Japan) 2.2 =743}, NMR-E CDClz2 Aldrich A

F2 Ao,

L=
o

1o

FEot] FEES 12 £ column chromatography
£ o]&3te] E4S Y5, AHTHELS &4 silica gel& ©]8381% o, o]
o < 100:0001A4 1:17kA] 71 87

A AR Atk dojd $HAEBY BA e Fohns] fiste] TLCE UA
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3

ok
A

o H7|E&vE£ = hexaned} ether(10:1.5)E o]&3} ). &= e =2
kel Trub 24945 (254mm) ¥ ot 2] 5 (365m) O & 8 =
Aol gdel 7]zste] ol et HIE =4S AwoR st 6719 Im
MlI-1~62% etk M1 Z1HF 5 M1-20 oistel 22k ¢4 column
chromatographyS 83ttt ojuf o]jEAto g o Lujo] FAL hexaneﬂr
EtOAc PF]&E 100:0004 1:17bA] Eoi7bm 136709 B &S A}, dojxd 23
Zo el B4 el e 11 AYoAe U3 vHo g sty ony &3
o FHed¥H=E 8709 1F M2-1~8= U}F9% D} M2 I%% M2-3S 32 9
column chromatographyE 33} th. A TXELS I silica gelS ©]831%1
o olg/te] &S MeCNI Ho0 Ul &S 2:1914 1:07+A] =o47hH 17071<]
&S 9 Fo #EEe] =dddEdle RP-TLCRE sh3len, H7j& v
23X MeCN# Ho0(50:1)% A7/l3 & TLC plateE 10% SAHgANS g3t & &
7heto] WA E = B ER 240 s At 8709 15 M3-1~8% 1
At (Fig. 6). T8 25 T TLC oA & =4 Aoz Ild M3-65
g3to] GC-MS®A3H3I

]_

ol
38

det N
ro

o3

i
K‘l

i,
o
2

_H
32

40 o

O

|

v}, MALS 2 H-H normuscone?] TFEE

MAreke] =R A E-9l normusconed =FEY A O E Fig. 694 H

Ho g B3P orn, I T M3-31w2 &ZE9°] normuscone %2 Rfel &

sto], M3-37179 E4& 553} RP-TLCZ normuscones =483tk &
TLEE golr7] fste] RP—TLC Ag1¥ GC/MSHEAlS AAlste] FALeEA

. TEREAL GC/MSe B GC/MS library®] quality ¥ fragmentations H]

sto] &gkt

rlr
N
B
N

H,

O+

lo,
o

a0

=

A} AATEES 2 H-E Dihydrocivetol &9
AArgo =i A 1Ake] M1-5 g
chromatography & A3l th A5l FHUES 94 silica gels o]&3tR oM, o]
oz Aol fujx/Ad-2 Acetonitrile?} HoO H] &S 20:19A] Acetonitrile 100%7}4]
Fo7kH 196719 ¥ At Foxl P& EHMES Td3 WRow
RP-TLCE AF&-3t4] 10709 15§, MC-1~102 YAt 1 F MC—4& RP-TLC
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Muskrat musk
EtOH extraction

EtOH extract

Silicagel column chromatography
Hexane - Ethvl acetate= 1:0 —= 11

I I I I I I
1#t frac. M1-1  MI1-2 M1-3 Ml4 M1-5 M1 -6

Silicagel column chromatography
Hexane : Ethvl acetate=1:0 — 1:1

I I
224 frac. M2-1 M2-2 M2-3 M2-4 M2- M2-6 M2-7 M2-8

LA

Silicagel column chromatography
MeCN - H,0=2:0 — 1:0

I I I I I I I
37 frac. M3-1 M3-2 M3-3 M3-4 M3-3 M3-6 M3-7 M3-8

GC-MS

Purified component

Fig. 8-6. Separation and purification of dihydrocivetone from ethanol extract of

muskrat musk.

Z st MC—4—-1¥ MC—4-22 #2313 2™ (Fig. 7), MC—4-1& =423}
of GC/MS EAo =2 purity &eldta, dgd 3etEo F+x= NMRS 500MHz,

Varian unity Inova 500 spectrometer® %% A3} T}

Il

- 150 -



Muskrat musk

EtOH extraction

EtOH extract

Silicagel column chromatography
Hexane : Ethyl acetate= 1:0 — 1:1

| | | | | |
1# frac. M1-1  M1-2 MI-3 M14 M5 M6

Silicagel column chromatography
MeCN - H,0=20:.0 — 1.0

I | | | I | | | |
2 frac MC-1 MC-2 MC3 MC4 MC MC6 MC-7 MC8 MCH MC-10

|
Lh

Purified component

Fig. 8—7. Separation and purification of dihydrocivetol

from ethanol
extract of muskrat musk.

of. AAFe] FdHEA

1) FEAGHEZD &4

7H A& 3 A%

Jo] NEE 24 SulFEdA oz 7+ §uFEES
= ethanol, ethylacetate, dimethylsulfoxide, hexaneS AF-&
244 A=

it

Fibrinogen(Sigma Co., USA),
Thrombin(T46481KU— 59NIH unit/mg soild Sigma Co., USA), Aspirin(Sigma Co.,
USA), 18] 3L buffer= borate buffer(0.05M Na:B0O,0; 0.2M H3BO3 or NaCl. pH

7.8)5 A3ttt Thrombin time 742 Thrombotimer 2(Behnk Elektronik,
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Germany) & AF&3F

) A

Thrombin time(TT)Z4 -2 1 unit Thrombin 50ul9} UAT FEe] A8z
DMSO 10ul& 50§ borate buffer 40ulE FHo| H7} 8t 37CoA 53+ 7h
3k 5 Fibrinogen 200plS F7Fste] $317F € wj71x] 9] AlZ+S Thrombotimer 2
2 SASATHFig. 8). T EE A& AH&3 DMSOE AH&3l3iL, Als
ZTRE Aspiring AFEEte] AlRe] A AL AT EEW Ao
2 F3dd @A 33 o) wHEg A3 HPAE Yedloen, Als HIHS
o] SIS &l T SO E U Fhell 100 wste] %E YR
o}, o] AdutHe QA9AF o % Thrombine M7l FS %A fibrinogen®| fibrin®
2 ¥l thrombin®] S35 AAFOZA FEH S0 vedos= RS ors
t}.

o

Sample(DRIO solubled 1002 + borate buffer 4002

|

Thrombin 1unit/S0uE

|

377 Smin : pre-incubation

|

Fibrinogen(0 33%5) 20008
(before 377 pre-incubation 1)

|

Fitbrin clot Time

Fig. 8—8. Method of anticoagulant effects.
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2) MAIZFo 25 A 2H2E ored

7h A= 8 AleF
(FOArEGE A F5 B2 AANE 50gS A AHESIGITE FEEMEE
n—hexane, ethylacetate, methaol &= AFESISITH EZAAE 93814 Open
Column chromatographyS AF&3}%1 3l normal phase silica gel> Merck, silica
gel(germany, 230~400mesh, ASTM)<=S A}83}% 31, Reverse phase silica gel2
Wako, RP—18(Japan, 63~212um)S A}&3+ Tl Thin layer chromatography+
Merck 25 DC—Alufolien Kieselgel 60 Fo54(20<20cm, 0.2m)E A}-&3F3l, RP—TLC+=
Merck DC—Alufolien RP—18 Fu545(20x20cm, 0.2mm) S AH-&3} . A &4 29
of AFEH 77 FEd 2454 M AREE 779 Td et
W) AAtge = iE FddEd
MAE 50ge ethanolZ F& § olEE FEEEst] 14 £4 column
chromatography & ©]&3}o &£4d& #+83150m, o]/ 8rjx4d2 hexaned}
EtOAc &< 400:101A4 111744 Eoi7be 116709 &S At dojx &3
=9 BddEs dotrnr] #ste] TL

=
ether(10:1.5)& o] &3t} =3 35 EduE 3218 oy

m{n

(@)
ﬂl ﬂl

>
>,
ol
o
s
o
=)
)
=

 Fag e A5(365m) o2 &eldk 3 TLC plateE 10% FAHgHS 33
T EEs Uiste] HAEE R ER B A'S AZRIEgI ER1E E4o]
el 7]x3te] o] s A}t vg 24E IF0% st T4 IF BlI-1~7% 4

X 2o

Xl g = e =2 A 12 AH
om, gyl Ede "ol 7]xete] ols AT}
st 524 H2 97fe] 1% B2-1~9% YUY B2 1% B2-6S 3AF 94
column chromatographyS 38ttt ol 5Ate] &mjzAdLS MeCN¥ H,0 H| &S
20:114 100:07HA4] o174 230709 E8ES AAth dojxl &8 &9 =4ud
g1 M-8 ulE MeCN# Hy0(50:1)& AH&3F RP—TLCZ 3iglom, 49 &7/
© 12 A9y 4@ g or ste] 779 1F B3-1~72 YW ATH(Fig. 9).

Fig. 149 B2-6&"do] &dd ZAol Z=A YeEFFS®EZA RP—column
chromatography 2 Al te] B3—43 B3-5& AUt} o] F B2 BEx= -2 5A
S d71918te], GC-MS¢t NMR&EAS AAskalth. GC-MSs= JEOL®] JMS700

e
offl
s
RS
ol
i)
o
i
>
Og(:,"
ol
2 1

=

- 1583 -



mass spectrophotometerS AF83+31 3, NMR2 500MHz, Varian unity Inova 500
o

spectrometer< ARE3ste] A& A AISHSITH

ul

Muskrat musk

EtOH extraction

EtOH ext.

Silicagel column chromatography
Hexane : Ethyvl acetate= 400:1 — 1:1

| | | | | !
1frac BI-1 B12 B13 BI4 BI5 B26 BI-J

Hexane : Ethyl acetate= 70:1 — 0:1

Silicagel column chromatography
| |
2" frac B2-1  B2-2 B23 BE—'1 B2-

Silicagel column chromatography
MeCN:H,0=20:1 —1:0

| | | | ! | |
3¥frac B3-1 B3-2 B33 B34 B35  B36  B3J

TLC

NMER

Fig. 8—9. Separation procedure of anticoagulant from muskrat musk.
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3) 38A 4 EZA2 Methylation
Iddd FAS 2t 52 B3-49 B3-52 NMREA 23} fatty acid® &9l
o], F EZE& methylationdte] FAEFS ALASATE Methylation
H2SO4:MeOH :Toluene (1:20:10)¢] &N A&k Este] 69~70Ce 147 714

st} o] =389 28] H] &9 Hy0 NarSO4(HeS049F TUH&)E H7bste] 187F

nlyk
TES A ASAH(Fig. 10). 79°] AAH hexanes = 55 F GC/MSE o] &3}
A Sk T

Sample evaporation

\

H-50,4,MeOH:Toluene
(1:20:10)

{

60~707T boiling 30~60min

s

H-O + ?‘:32504

{

Hexane
extraction

Hexane extract
Na-50, dehwvdration
filtering

s

evaporation

y

GC/MS

Fig. 8-10. Methylation process of isolated anticoagulante from muskrat
musk.

A AAFEe ¥itst 24

AMALEF ethanol FE&9] el QA HAA M (Fig. 6) M1-3 8 &5 23 =4
column chromatography& hexane® EtOAc H|&-& 500:1914 1:17b4] Foi7kw 80
N =S 2. I5% F9&9 24uHe dotry] 9ste] TLCE AA

== T M
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tq, AN 2+ hexaned} ether(10:1.5)E ©]838}Ath. 2 TLC plateol] &4t
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AArERe] e, S, =AY, 2330, 9 SO AW A A= Table
3ol YEbTE 8 8.46%, AW 87.0% 3|+ 0.01%, $F2 0.024%, @A 1=
AP ATh AALERe] AR oY oahd muskrat®] A ClA wjoldl o] Aut
RO 92.92~25.84%, MEANAAFRL 4525~47.07%, 35S 0.74~0.88%,
44 32 0.56~0.64% HAA. o5 AFAI AFo]= muskrate] FF
Fols AALEET AAFEGRS Alm R AFe Ante] xfo]l & ALz gt

T

Table 8—3. Proximate composition of muskrat musk(%, n=3).

Analysis Muskrat musk
Moisture 8.46%
Crude lipid 87.0%
Crude ash 0.01%
Total sugar 0.024%
Protein 1%
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. AAFOZRE AFEY R T B4
A

218k dl—muscone 20mg¥} normuscone 20mgS- 50ml chloroform .2 §-3|A1A &35t
AL AFF 02 3o GC—MSHEAS AA]eE 23} normuscone®} muscone?] peak”}
retention time 13.44min¥} 13.69min®l| 2}z YeEbtaL(Fig. 11), MS library = 2138}
Az}, BApgo] 2249} 238% 7zt gelo] Hojxlon, qualitydll M 99%<] AAAE

Hef gaadel #ela 2x2ds St

-

— TIC: MB0314-4.D0
13489

26000001
! Normuscone ’\
2400000

6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22,00 24.00 2600

Fig. 8—11. GC spectrum of normuscone and muscone standard.

(L) AAREFa ARgEe] 24
AR 1g¥ AMgF 2g= CHCLO® FEohal o ek thi GC-MS®E A<

A% A3}, AR A =
¥} 13.69minoll A E2S golsk 4= Qldar, MSEA o M= E-xjafko] 247k 2249} 238
2 Yelgten, MS libraryoll A quality® Blw3 Ay} 99%<] fFoAS Ho
normuscone?} musconel. 2 AL FFSITh HbAH ALgko| A= X3 A2 muscone

W Rt 13.69minol A A=A 3L, normuscone A=A & ATH(Fig. 12). AJAFgk

¥ %4 normuscone®} muscone?] FA3 R 13.44min

A
o, Aol A= muscone©] 0.04% % AZE oMt 183 AALFo A= AFgFaL
o] o HsF FRAEQ civetone©] AE=% o] % 11, dihydrocivetone®= T $Hr 5

ol¢] 4
A e AS AT Al E o] ARES ASHAAA &Sk
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12.44

200 3400 __ 3e

Fig. 8—12. GC spectrum of muskdeer musk and muskrat musk.
A: Muskrat musk B: Muskdeer musk
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o AR A4 guE
1) MAREe] =24 &riF=
MALF o 2 HE EAE st 7] 91ske] ethanol, ethylacetate, hexane, H:0

= o835t A4 BujFER FEES AT AAERE &AH4 EME =

3t A3} ethanol FEE 15.4%, ethylacetate F=% 83.0%, hexane F
1.3 <

3 B4

e

Ni

ot
e dlo

o

X
L A HEEa Qi EtOACFEEdAE 0.1%, EtOH
|

FEEA FEHo]g o, 1AL normuscone®| EtOHOI
LA =T =2 A 7|Q1s Ao= A7, chloroformlZ A& FE5 vt
W 7HE Bo] FEHARM S Aolth(Fig. 13).

Table 8—4. Yield of solvent extracts from muskrat musk.

solvent extracts (g)
EtOH 1.4
EtDAC 330
Hexane 0.03
H,O 013
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SiG6 TIC: M1207-1.D

1 SO0 13.58

14.37
SO0 14-[5 15.51

15,31
|
i B

200000 - . 3
:*Iﬁ?u’ a2
AL Wl LI

500 ©00 7.00 800 500 1000 11.00 12.00 13.00 1400 1500 16.00 17.00 16.00 1900 20.00

ungance TIC: M1207-3.D
S00000+ 1404

1357 14 34

1%5.00

3

pre ! \ML._%—-«—J -

= ) . - i 2 - "
500 S00 7.00 8.00 _©00 1000 1100 12,00 1300 1400 1500 1600 17.00 1e00 19.00 2000

1837

14.33 832
25000

15 48
20000

- Ltk
e . Ii JLJ"""" VR

- - - : -
500 600 700 B00 900 1000 11.00 1200 1300 1400 1500 1600 17.00 1800 1800 2000

Fig. 8—13. GC chromatogram of muskrat musk analysis.

A: EtOH extract, B: EtOAc extract, C: Hexane extract
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N\
o
o

A= kol WAEO & muscone FHFSH
Z2S AR, AAFEES musconed] ko] FHo] X AR o HAHS
o

o] = 31, normuscone, dihydrocivetone 2 civetone $t&Fo] FQAH O & o

o,

o L"
o oox
o Mo oW b

5 o83 FHEAAYELS FHS & + Id& Aotk normuscone I
Table 29] ZHo 2 A% ZAx R 10.59 mino] @Y peak@ LEFEOH,
fragmentationol| A A} 2249] fragmentE &<l & ¢ AAF(Fig. 14). 18|11
civetone T+ E2L BX3% 23 R 11.95 min® 12.00 min®.& F peak’} YFEFS:
o1 ion fragmentationo] A= B} 250 fragmentS el & 4= 9JATH(Fig. 15).
AAFEF Z2% normuscone, dihydrocivetone, civetoned] @gFo] zZ}zb 0.56%,
0.83%, 0.15% % YEFTH Fig. 16). dihydrocivetone< civetone ¥+=23 535S

2 ghbsto] sl

10.59 TIC. MUSCONEZ O

[ ——r T ————————

s.00 B0 100 1200 1400 15,00 =00 2200 24.00 2600 20,00 30.00 3200
Scan 1073 (10 5-5 e wax-sm =]

%]
LA

a7

21
‘ J i
| 149 166
Ik

ot |!. 1l |_|| ] || i .| |J_|_|| 1 uL r:} N HL

80 70 =) 20 100 110 120 130 160 1m B0 170 B0 180 200 210 230 230

|J|
[
=g

35

Fig. 8—14. GC—MS spectrum of normuscone standard.
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11.88 TG CHWVETRD

11881

ARRERRRRRRRER

M | -
E00  BO0 1000 1200 1400 1800 1800 2008 3200 2400 2600 2800 3000 3200
35 Scan 1311 (12.000 min} CIVETZ.O

21

131
5 307
| | |

SEIRERRRRRRRARAND

20 30 40 S0 60 TO 149 150 160 170 100 180 200 210 #4030 240 250

Fig. 8—15. GC—MS spectrum of civetone standard.
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Fig. 8—16. GC chromatogram of ethanol extract from muskrat musk.

A: normuscone, B: dihydrocivetone, C: civetone, D: pentadecanal
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Feodincs G

| 1Oo000 1482
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AD0O00
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GG0000
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Fig. 8—17. GC chromatogram of volatile compounds from muskrat musk
by SDE method.

Table 8—5. Volatile components identified in the muskrat musk by GC/MS.

RT" Product name M“,? ual
itv%
1349 min  Methyl 5,9.12- octadecatrienoate 292/53%
13 560min  Cvclopentadecanone (CAS)/ Normuscone 224/99%
14 250min  Cyclotridecanone 196/32%
14 335min  Hexadecanoic acid (CAS)/ Palmitic acid 256/95%
14 985min  Cycolheptadecanone (CAS) Dihvdrocivetone 252/98%
13.038min  9-cvcolheptadecen-1-one/ Civetone 250/89%
15.141min  1.14-tetradecanediol (CAS) 230/91%
15416min  Arachdonic acid methvl ester 318/38%
*Fetention Time
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ul, A A}8FS 2 XE Dihydrocivetone ¥4 2 g

MALE 50ge ethanolz FFdto], FEEZHE 245 el 4= ﬂ%}?i‘:}- 12}
normal column chromatographyE 2AA|sle] 87712 EIES IS , B3 Eo
EAIE SRS TLCE AA gt T 212] 45 (UV—short, 254mm) 3} 37 #}9]

A5 (UV—long, 365mm) o= 218} 3lt}t. o] 5|7} H=23h 45 152 % 3o 6
Mol 15 Ml-1~6°2% Y5 oM (Fig. 18), 155 M1—12 UV-short, long ave®l
A spotE FAE 4 1, M1-225 A& R 0.70914 spotE el & U
3L, M1=-39X & Rf0.39, M1-47152 R 0.29914 short waveol A spot®] LE}RE
o} 223 M1-52%Y M1-625522 ZH2) RF0.159F Rf0.03914] short wave<}

Bl
long waveollA EF &PFEHE= 548 82155}

M1-1 M1-2 M1-3 MI4  Mi15 Ml6

Fig. 8—18. TLC patterns of subfractions by 1% c.c of muskrat musk
EtOH extract. A: UV—short wave, B: UV—Ilong wave.

7+ 3¢ aF Tl FE ZE MI-2(RfF 0.74) wisked 23 column
chromatograph 5 AN st 136719 8 ES 9, EHO] Hugde 14 49
oMot FA WRloz FPsgon, 8719 1F M2-1~8= YA rH(Fig. 19).
UV—short, long Waveoﬂfﬂ UElA] ¢k A M2-1 2502 dtal, RF0.74 F-&
o] EAES I M2-2% 3}31oH, short wave?} long waveo] EF 538 3
o} M2—-3718% RF0.52 9 EdEZ M2-29 vz7FA] & short wave$}t long
wavedl] 7 545 UeERTh £70.409] EHES M2-471%, RF0.34 §<9 &34
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=& M2-57Fo® urglen, short wavedld =d=& A 5 AAUTh
M2—6155 = UVolX 1= %] e¥9kal, R 0.362 M2—-713%= 2 &< short wave©l
ARk Bhelo] sojHom, M2—-8 15522 long waveol AR §332 2t= S 39l

sttt

M2-1 M22 M3 M24 M2y M26  M2J M2-8

Fig. 8—19. TLC patterns of M1—2 subfractions by 2™ column
chromatography.

27k 42 M2-3(Rf 0.52)%8 &S MeCN¥ H,0 &ZF8v]= RP-column
chromatography & AAlste] 170719 FYES Aot £8E9 =2l
RP-TLCE AA3ld o, A/fE&m2E MeCNI Ho0(50:1) 2 12+ Ady U3
W o R Featgloyt, UVl ok ZAfelA= g %] o}, TLC plated 10%
kg AS Ak & 48 vhste] HAHE RHER B4 HUS AFgdste 8
N I1F M3—-1~8% Wit TLCERIC A (Fig. 20) 10% FAEE-<Hol Ay =
Ao gt e goF (k) A 9% muscone? TAEE HEAE e
ok 2 R 7 M3—1ol A& s =] o9kal, M3—-2+ Rf 0.58, M3—3% Rf0.47,
M3—4% Rf0.42, M3—6+= Rf0.34% YEbTh M3-7, 8& M3-69] & RAIE U
Eftout, W s = g atole oA 1ES WAL, M3-5% M3—4, 59 A
Hog feEste] rEddTh
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— Front

Fig. 8-20. TLC npatterns of M2-3 fractionation by 3¢ column
chromatography.

A

T M3-65 AREA ] fskel GC-MS w418 A3 (Fig. 21) Rt 16.34%, &
A 2529 Dihydrocivetone©. 2 1% a1, #23F M3-6S NMREA S A A8
th(Fig. 22-24.). “C-NMR #4243 &7t 1712 Jebgar, 100 72 1d o]
g7t 212ppmol A 29l HojFar, 'H-NMR #4437} ACDlabs. 7.0 ZZ13&
©]8-3t dihydrocivetone spectrum¥} AXsH= & 21 3 5= AT

w2l A, mass 232 NMR spectrum® Z 37} dihydrocivetone®} & x]3Fo 2 A
M3—6-2 dihydrocivetone 2. = 73} t}.
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Fig. 8—21. GC—MS spectrum of purified dihydrocivetone from muskrat
musk.
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[19, n]ﬁ\

[cDCEl

Fig. 8—22. 'H-NMR spectrum of dihydrocivetone.

Fig. 8—23. 3C—NMR spectrum of dihydrocivetone.
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dihydeoclvatons wion

Fig. 8—24. 'H-'H COSY spectrum of dihydrocivetone.

Fig. 8—25. Chemical structure of dihydrocivetone.
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vl AALEC 2HE Normusconel £
A AgRe]l =8 A2l normuscone< 15 M3—-39A] Rf #ko] YAstE EHZ U
Epgron), ¥ Fo] Edo] ZA] HolAd 9lo] RP-TLCZ =25 wEsiairh drl&m=
AcetonitrileTJr H,0(5:1.4)¢] &S ARg3le] 43 W A7/fA#A & RP-TLCE
ANt E4e FEsielnh. ANE 2% Acetonitrile®} Ho0(5:1.4)% R k<] zho]ell
et 3% =des EYAA g slth(Fig. 260 A). 33 3% 2dS
normuscone¥} civetone ¥+E2E AFE3E] RP—TLCOIA Rf #kS v wslSit).(Fig. 26. B)

Fﬁq

A:RP-TLC pattern of
M3-3

B: separation of M3-3
1.5TD-Normuscone
I.5TD-Civetone
OM3-3-1

@M3-3-2

@M3-3-3

Fig. 8—26. RP—TLC pattern of standard compounds and separated
MC3—-3 from muskrat musk.

Fig. 26. BollA] normuscone¥} civetone® Rf X9} dx|sl= EAES 3|45l GC/MS
wAe 3 A3k M3-3-12 Rt 13.310] & A2 21 Hojx o™ (Fig. 27), AFFE 224
[e)

3]
o7 Felgojg i MS library9} B3k A3} normusconed} A s AL geld & 9l

=3

M3—3-2% TLColA Rf 0.38, 0.45 %)c% }1 T /N9 spot7} YERESH, o]AES
normuscone?} civetone Ta=29 R o . T spotE W8] 345t GC/MSEA] g
A} Rt 13.337} 14.759] 935 1t 4= M&” o, 747y FAEE 2249F 2504 TR 1

2]aL MS library®} H]algk A3}l A4+= normuscone®} civetone 0. & 21T o} H T}
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TIC: M81202-C.D
)|

L, \
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Scan 1529 (13.315 min): M81202-C.0

224

181 2
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Fig. 8—27. GC—MS spectrum of purified M3—3—1 from muskrat musk.

Fig. 8—28. Chemical structure of normuscone.
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M3-3-3< TLCAIM @ spotz ¥ o), GCMS B4 Axtelr Ex=F 2509]
civetone®] T2 YEFEIL normuscone?] peak™ WEFSTHFig. 29). AAFEol|A 2
3t normuscone?} civetone< ¥=2d3 GC/MS library 23} dxsto 2 FUst E4=2
A= sklh

Dunaance TIC: M81201-ED

8000000

13.28

],
500 1600 17.00 18.00  18.00

o 440 491 518 537
T T T T T T T
g 20 40 60 B0 100 120 140 160 150 200 220 240 260 200 300 320 340 360 380 400 420 440 450 480 SO0 520 S40

Fig. 8—29. GC—MS spectrum of purified M3—3—3 from muskrat
musk.

Fig. 8-30. Chemical structure of civetone.
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A}, AAYEEe. 2 B ¥ Dihydrocivetol £5%8

MAbgo = RE 12 AAGT M1-59 EIES o]&3ste] 94 column
chromatography & A A3}t o] 50249 Sujx4d2 Acetonitrilez} H.O H]&
= 20:1°4 Acetonitrile 100%7H4] o171 196719 8= f3lth. 2oz &
fee] =2EE 10% e APt BAas = M SREete] =49 R
of wet Tl B4 EE A 22 2FoRske] 10719 2% MC-1~108 &

3] <=3} o} (Fig. 31)

==

\s@ﬁ@ﬁ@%@ﬁ@h G @‘*ﬁ ’

Fig. 8—31. TLC patterns of subfractions putified dihydrocivetol by 2™
c.c of muskrat musk.

NP—-TLC$} RP—TLCoA ZFo]dt S 7[A]= MC—4E5 Al&3te] & 548 &
g3t th. RP—TLCoA R£0.379 e dd 22458 MC—4—1% 3FaL(Fig. 32. A),
=2 = 3lE7| ¢ sle] NP-TLCE A A3

TE 57E ¢ A3} Rf 04894 @Y spoto &
ey 538 29S8 3kl th(Fig. 32. B). 18]a RP—TLC|A] Rf 0.459] e}
w4 EA4S MC—4—-22 3}al(Fig. 32. B), 8 &920S 8ol NP-TLCE AA %

Ay} R 0.30914 @A spoto® YER} Fd
MC—-4-19 Fx58< flstel GC/MSS NMREA-S A A& A
i+ Rt 14.85minol| & peakE &< & 5 AU (Fig. 33), MS libraryoll A &A%
2549] dihydrocivetol® 215 o] Fth(Fig. 34). "C—NMR &A1 A3} &4571 1770

%
N
=
=

w
&
g

lo
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&

o

2  Yehwta, 'H-NMR 242437} ACD labs. 7.0 ZgI19%
dihydrocivetol spectrum¥} ¥Xx|gt= AS &l & 4 AU massE Wiley6
library #AAS &3 A3 Dihydrocivetol®} LXxgozx MC-4-12

Dihydrocivetol©. 2 %A ¥ t}.(Fig. 35)

— Front TINE 'TECEI—FNM
defe~ ¢y

. » — Rf0.48

~ Ry 3 4 & |-Rroao
|
— Origin e — Origin
& ou)
T MC-4  MC-4
ZMC-4-1 ZMC-4-1
3 MC-4-2 S MC-4-2

Fig. 8—32. TLC patterns of putified dihydrocivetol from muskrat musk.
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Fig. 8—33. GC/MS spectrum of purified dihydrocivetol from muskrat
musk.
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Fig. 8-34. NMR spectrum of dihydrocivetol.
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OH

Fig. 8—35. Chemical structure of dihydrocivetol.

oh. ARV AEBA
1) 38 @424 294

P G5 EFN Adlads At Felshs o=

(
ot

g4 &
AEAS AAEAY. 12k column chromatographyoll Al &l xA S hexaned}
EtOAc M2 100004 11744 %o]7bm 1167]¢] RaBS ogh, Rame &
Ayl gtel e TLCE A3 o, H7l8 v 2= hexaned} ether(10:1.5)F o] &3}
I, Ao w wub 2] (254m) ¥ Fubg 94 (365m) o2 31k Fof,
TLC plates 10% t&os A2t § 4L 7hsto] A H= =S 7 l

aFo R sko] 7/He 1% Bl-1~7 YraL(Fig. 36), ZF 1%

o
M2 gdd 284S S45AH Table 6).

i Bi-

Fig. 8—36. TLC patterns of subfractions by 1% c.c from
muskrat musk EtOH extract.
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Table 8—6. Antithrombus activity of the fractions separated by 1% column
chromatography from muskrat musk EtOH extract.

Treatments Treat amount Inhibition (%¢)
(ma 100 ]

Aspirin 1 NC

0.3 2410

0.1 102.0
B1l-1 0.02 100.0
B1-2 0.02 117.0
B1-3 0.02 1255
B1-4 0.02 1149
B1-3 0.02 NC
Bl-6 0.02 2990
B1-7 0.02 1489

NC :not coagulation

A Aol =& 18 B1-52 2xF Column chromatographyS 2 Alsle] 172
Mol BEES I, B FAEEgle 12 Ao} L WhHo e S35}
= A

st 9709 1% B2-1~92 Fal(Fig. 37), 7
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Rrn.a3
Bl B3 B24 B2 B26 B27 B2§ R19

B1-2
Fig. 8—37. TLC patterns of subfractions by 2™ c.c from group
B1-5. A: UV—short wave, B: UV—long wave, C; 10% HySO4

Table 8—7. Antithrombus activity of the fractions separated by 2™
column chromatography from group B1-5.

Treatments Treat amount Inhibition (%)
(ma/10:8)
Aspirin 1 NC
0.3 241.0
0.1 102.0
B2-1 0.02 106.2
B2-2 0.02 NC
B2-3 0.02 NC
B24 0.02 NC
B2-3 0.02 NC
B2l-6 0.02 NC
0.002 703.3
0.0002 1232
B2-7 0.02 NC
B2-8 0.02 135.7
B2-9 0.02 1187

NC :not coagulation
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FdPdd d4dS YHeEH B2-6 B8 ES MeCNI H.09] €58 vj=2 RP—column
chromatography S 2 A|&te] 230719 #3 At B8 Ee EdAEHEI
RP-TLCE A3t or, A/f&mZE MeCN H,0(50:1) 2 F H AN 3 13
Afld sl o Fadste] 7/he] 25 B3-1~7% ol (Fig. 38), &84 &
& A% A3} (Table 8)E YERSITH

—Front
Rf0.30
—Rf0.20
— Origin
B3-1 B33 Bi4 B33 B36 B3-7
B3-2

Fig. 8—38. TLC patterns of subfractions by 3 column chromatography
from oronn B2—6.

1%} Column chromatography¥-] 3t B1—-1~72] 77 &g 8%

gk Al B1-5~70A4 &Ed &Ao] = AR YEH o, a5 %E Bl-5 15
Aol fibrin A o] YA &S AL 7P AeA vebdct 3dAd gAdo] e

=

iy

B1-5 2E&4S 2%} Column chromatography-2]ate] B2—1~99] 978 o =7 3}

= —

Hdd g4 23 B2—-2~79 A4 fibrineo] HAE A &1, B2-8, 94 Z+ZF 135.7%,
118.7% = &AL H P B2FolA B2—6<S RP—Column chromatography = &3}

2

FEd 24 2= B34, 57F w2 A4S Bla, MAE] &89 G5
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2 Aspirin®] @481 453}

Table 8—8. Antithrombus activity of the fractions separated by 3rd
column chromatography from group B2-—6.

Treatments Treat amount Inhibition (%)
(na/ 1044
Aspirin 1 NC
0.3 176
0.1 100
B3-1 0.002 122
B3-2 0.002 131
B33 0.002 148
B34 0.002 295
B33 0.002 268
B3-6 0.002 132
B3-7 0.002 126

NC :not coagulation

2) ANFe=RY FHEd 723
AAFEEe] AE A SAEA HElgd oz 12 4 column chromatography©l A
1dd B34S 71X += B1-55 2% column chromatography S A A8t 230 A
¥ B2-6< 3% 94 column chromatography7bA] X3jste] 3dd &AJo] 7}
s B3-49F B3-59] wE|#hgo] ojErh. &dd &= B3-49 B3-59] RS
%}o] R70.3% Rf0.20. % YERATH(Fig. 39). ZHS Sl &€ B3—4, B3-5&4
& FEREA6 Soiztth B3-49 GC/MSEA A= [M']7F 364% b]'E}M—AU%(FIg
40), '"H-NMREAM A7} o)A 71 &hslparb&S :

21 (5E, 9E)—tetracosa—5,9—dienoic acid® #AFgFo] 36491 5U3 EA 2 FH LR

00{’

2

_|_4

e

rlr
o
st
il
©
ME
_|>i
_l
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o
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t}.(Fig. 46)

—Front

Fig. 8—39. TLC patterns of putified anticoagulant I andII.
I: B3—4 compound, II: B3—5 compound

364
° 151 2
¢ 390
L2 27 i J 416 467 S@9 523 537 578 542 647 BE2
A e L : . L i} 3 V4 P
. -

v , r . ; r ; ' v :
s0 120 150 200 238 300 58 20 450 500 330 509 550 20 50 000
L

Fig. 8—40. EI/MS spectrum of purified BC3—4 compound from muskrat
musk.
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'H-NMR spectrum

Fig. 8—41. NMR spectrum of BC3—4 compound.
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T3, FEAEA BC3-59 GC/MS 244 3H= [M']17} 39290 Webth.(Fig. 42)
'"H-NMREA Ao A= dEAE4 BC3—4ET o 35 ar1ES 2k o] 3138
9] A2 CosHusO2 5 7HAM, (57, 9Z) —hexacosa—5,9—dienoic acid 2.2 F+4 =]

ATt (Fig. 43)

kit

i ce e

. b

25¢ 266
| 288
-l.l_l R A sl A - S L 0]
Y Y " T T ' r
258

T
I 158 408 450 Hea 558 13
mr

Fig. 8—42. EI/MS spectrum of purified BC3—5 compound from muskrat
musk.
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'H-NMR spectrum

| A

P —

7 & 5

BC-NMR spectrum

T
] ppm

—ry T T
1z 160 i, 1ze .

Fig. 8—43. NMR spectrum of BC3—5 compound.
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3) &8 &d 529 Methylation
FddA ddo] =2 B3—-49 B3-59 EHIEE Oleic acide} vlustr] 23|

NP-TLCE *}%6‘}0 o}, A8l 2+ Hexane¥} EtoAc(3.5:1)%2 #7H%3 % TLC
plates 10% FAH&NE Aglste] €& 73 7, WA= = M EE B4 ds
318k A7 B3—5< oleic acid9} R 0.55%2 AR89l o1t RP—TLC A7 A= R
] Zke] Oleic acide 0.55% 3L, B3—5% R 0.18% & =}o]& HI T (Fig. 44). o=

A fAreE AL ZEA T oleic acidgE g E AS 4 4 AU

- — Rf0.35

. 2 . — Rf0.18
Lo g

Origi .
E‘E}Iﬁm D Olelg, _B3_S

= Origin

Fig. 8—44. Comparison for TLC pattern of oleic acid and B3—5.

o] Aol Al Adaty) HlEEde 5482 GC/MSE o] &38te] o] Fo x|t
a2 FxoA FAIY JFEEAYIE 7FAAL 9lo] methylations AIAA Al st
ATt TLCA A Agate] 548 713 B3-47 B3—-5% Methylations Fig. 10.
e} AAESIth B3-4% methylation A7l $ GC/MS ®A A2 (Fig. 45) &t
18.37min°l 4] main peck® FHFO 2= 95%F A sz BA=F [M'] 378 fragment
= &S P o, library search 23} (5E, 9E)—tetracosa— 5,9—dienoic acid methyl
ester® &<2lo] Ho (5E, 9E)—tetracosa— 5,9—dienoic acid® =74 °] ¥ %} (Fig.
46).
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CUNCance TIC: MB1230-B.D
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6.81
500000 15.11
| 13.84 1&29']':3-5: zol_m
: —_ - P z
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Fig. 8—45. GC/MS spectrum after methylation of anticoagulant BC3—4.

(6E,9E)-tetracosa-5,9-dienoic acid
Chemical Formula: Cy4Hg40,
Molecular Weight: 364.6

Fig. 8—46. Chemical structure of anticoagulant BC3—4.
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B3—5< methylation A|A GCEAI9] A= R 20.04minel] FA o2 96%= =}
A &H= main peckES 1519 9 W (Fig. 47), MS library searcholl A 22+ [M']
406 fragmentZ 3H¢1S gl ow library search 2% (57, 97)—hexacosa—5,9—dienoic
acid methyl ester=® 2Qlo] T oj#], (5Z, 97)—hexacosa—5,9—dienoic acid= &3}
tH(Fig. 48).
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(5Z,9Z)-hexacosa-5,9-dienoic acid
Chemical Formula; CogH,g0,
Molecular Weight: 392.66

Fig. 8—48. Chemical structure of anticoagulant BC3—5.
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4) AAFeE2RY e FEHdEd @4 1A
38 &4 Thrombin time(TT)ZA 22 Thrombotimer 284 %S A}&-3}¢],
Fig. 8] we} A3k 272 A58 AFE3 DMSOS AH&3FaL, Al
R ooET R Aspiring ARgEte] ARl % ?é_%i Z4g AR EFU Ao
e A G4 33 o wrEe A HAAE et 1 A7, dxg

w24 DMSO+= 10.2%° SH A, EHZ:?O Aspirine 0.4mg XA 30z
A S 1otk wWhH B3—4L 0.02ug oA 8.3%, 0.2ug EEOA] 42%, 2ue
LA E AN AR XA %3& u%, B3—5< 0.02¢g =%oA 18.2%, 0.2

pg FEOA 66.4%, 2ug FEAAE FA] HHo] BAEX ket wheta] AALEE
o A B3l A SAJEH B3—-4¢ B3—-5 0.2ugol A thE&T-¢1 Aspirin 0.4mg
Bt} &40 =4 YEskoH, %= B3—5< 0.021¢9 0.2¢g %A B3—4 ®HT}

1
o =& xS 7= S &l t).(Fig. 49)

v A =3 =2 XN -

off

-
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g:g, o

ft{d
i

|

Artdel FEd FdEAde] FRUA Ay Tae #7} 24~2670% 1 At
AbER FRIFAT. drbH o asEEe] A Bags 14~22712 54 H o
ok, MARReA Feldt FEd Bde @257 o 21 Aol S Ao A3

gow gy FAEHA s FxEHT Ay A3 ¢ 1
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Fig. 8—49. Anticoagulant activity of purified BC3—4 and BC3-5.
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4. Q9F

W 23RN (Ondatra zibethicus)7} W= AMALEF O ZHE] ALkt o] oFF /S
Aste], AAFES] AR A eraE 2 Y S AT A
Fdd 24 AR FIA=4dS Fu, sAHsT AAERY] AR RS FE
8.46%, XA 87.0%, 33 0.01%, TZ4 0.024% 1e]i duidoe] 1% 54 %
A A ATt AAFEES ethanol, ethylacetate, hexane, H.OZA =314 &2 3 A3}

= .

ethanol %% 15.4%, ethylacetate F+=% 83%, hexane F=%& 0.3%, .0 F=%

1.3%% 7}7} At} Ethanol F&ES GC-MS=E B4

ot

A3}, Normuscone,
Muscone, Dihydrocivetone, Civetone, Civetol, Dihydrocivetol, Dimethyl
octenylcyclohexenone 522 g7]Adto] Wol d-fEolA U Fo F7|dEe
g2 normuscone 0.56%, dihydrocivetone 0.83% civetone 0.15% ¥ o14 U
a1, AV QEEY FeAARS AMARFE BT 7L ddoh AARERe] g7
< column chromatography®} TLCE A Alsle] #8353, GC-MS9 NMRZ
5248 5433 Normuscones A4 o] CisHosOR AL 224Da%l o™
ethanol®} chloroformoll &a14 o] =%t} Musconed EAF CigHz0Z 74 B o 4 Q)
31, BAES 238Daol R, 8314 S normuscone® kT Civetones A4 o]
Ci7H3009 2 E-2}2E8 250Da, dihydrocivetonee Ci7H3:098] EAFFA o5 HEx}peF
S 252Da, dihydrocivetol2 Ci7H3,09 0™ x2S 254Da% 3L dihydrocivetone 2]
SEFol 7HE wakTh

AMArreke] FEH g4 EHEYE fletel AARFY ethanolFEE& ©]&ste] 14}
column chromatography2A]sle] 116%-8 =S Bl1-1~79 77 2522 Yvra, &
dd d4S A8 43, B1-5~70A4 Fdd &0 A= Aow Yewn. aF
Bl-5 Zw=dS 2pgA el fibrin @0 X & A2 dddddo] =4
Eltth B1-5 25 54S 2% 3% column chromatography S AA|3le] 4o &2
S RP-TLCE puritys FAME 23} R/ 0.37 RF0.20014 TGdEHZ s o4

Rf 0.29] #4d& GOMSEA A% M7} 3642 debdon, 'H-NMRE
BC-NMREA A7} A ulato 2 815 o] methylationS A AEke] A2 GC—MS
S & A7 (M7} 3782 YERY CosHuOxR- A2 9] (57, 97) —tetracosa—5,9—dienoic
acid® 8 ACh Rf 0.39] FHEAEZDL GC-MS 227 [M']7} 3920 vebsta
methylation )&= [MT17} 4022 E2lo] Hof wgl NMREA 2 9} GC—MSEA]
Aig T A ZATAd0] CoesHusOxE 2t (5Z, 9Z) —hexacosa—5,9—dienoic

acid2 45 skl

o

S
=

2

e
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(57, 97)—tetracosa—5,9—dienoic acid= aspirin®} 3+& A g4 o] v A A 2,800
= 4,0008] o] A9

v o] Ate] &S WY om, (57, 97)—hexacosa—b5,9—dienoic acid
SHHEANS B, MALES o] &3 g HA o] 7Heshy, AFeE oA o efEd
Al 9, da) R8s = Ao A MAFEEe] dHilst

=
22 s e Aow
re el B4

A3} FAEZH ZrFHE Solga glo], MAbake] v}l

of theh A7k A% Bastria ddE

t
g,
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AEs=

ICRAl RAFAGF 25730 g0 AFSFEFEW &%= 22725 C) WA &3 A&
£ AgE glol AFSHA staA AREEdvrt Aol AREEt. e et V)
7F g wuHE E V) E 559 FAd 2%E homeothermic system(Harvard,

USAIE AHg3te] 372052 R4tk BHAGNA Aoldt BEE ALggo] o]
A§EA B3 ART AT S,

~
o

e

ol
=

=
M

i

A8 -5 &S thiopenthal sodium(60 mg/kg, i.p)o-2 vFHA|Z]aL, AR A&
(SA1 % SA2) 1, 3 & 10 mg/kgs HEAAWHR FAsT Al dobe] Hes
AZat7] st AEEEY dEEHo A polyethylene THol| A b=
3}7](Statham P23D pressure transducer, Gould, Cleveland, OH, USA)E &3}
o d¢S FAske] Maclab(4s, ADInstruments, Castle Hill, Australia)®}
Macintosh computer(Power Macintosh 7500/100, Seoul, Korea)®= T4 % data

acquisition systemol 7]=3s}it).

1

22 b

gt

30
i}
0

L
0,

A2l = 2ol €9 3 A= AHE HoHE WMAATIL FHRE
AL =471 7(SG-4N, Narishige, Tokyo, Japan)oll G A Ft}. Laser tissue
blood flowmeter(FLO-N1, Omegawave, Tokyo, Japan)$ probe(type ST-N)&
micromanipulatorE A3} bregma®l 95 2 mm A HoA FrZFel] FH ot

7¥7kol Folm=E Sl

4™ = (photothrombosis)= O|2¢et o & AM R

2138 F5 55 chloral hydrate(450 mg/kg) "F3 3dtellA] 10 mg/ml %2 rose
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bengal(Sigma, USA) €9 0.1 mlE 72 Y= Fg3 = HHE
¥4 94 A(Narishige, Japan)°l ®#E AL F39& A7ste] FAHFE
wE=AAY. A7 4 mm fiberoptic bundle ©¥He] F41S bregmall 2LEZE 2
mmeol] %331, rose bengal ¢ 5% FHEH F/E Y= iy o dS 1587
H =Tk o] cold light source(KL1500 LCD, Zeiss)E AF&siglon Hoj
A= 3200 K2 sty ARgesivh. Fdde #52% § FAEF FYE
Bt EE Fexg 7k @ uFH3IE Ve w29 A% 2EE

homeothermic system(Harvard, USA)S AR&3te] 37 £ 0.5 C= FX 3t}
ulF oA Aot FES AR Yo A4 B ALRE FHSHA ST

S urethane(1 g/kg, i.p.) PFHSFIA] SHFAAA 7] 5L AA] HE 2143
A =35t A7k AR A g 103 Edvzl AFE€ brain
matrix(RBM-2000C, ASI Instruments, Inc., Warren, MI, USA) %]l Fi 9
qE FolAHH 2 mm  FA9 HdA 5= b2y 2%
2,3,5—-triphenyltetrazolium chloride(Sigma-Aldrich) & ©5-o] 37 °CollA
30 &3 HANEES A FHOTE 10% T4 222 SN A A F HH(Bederson
5, 1986). HAHe] WS YAY FhdgE A70ste] AN WAS image
analyzing system(AxioVision LE, Carl Zeiss, Germany)< AR&3te] =738t}
] AAe] BA &AL 7 AREe FA WA HHo FAE wIk #go dow

Aot

i
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Vehicle (4) SA1 10 mglkg (4)

Uo7k SALS ¥ 6elM wi wheh gol AA MAMe §HL vjxio]
H]ske] ol ahAl 7HA Al AEHP<O.001).
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Fig. 9-7. Effect of SAZ on cerebral

infarct area in mice.

Fig. 9-8. Effect of SA2 on cerebral

infarct volume in mice.
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Al 10 MALko] HRhA| o] v x| = G

2.0 A

=
n
1

1.0 4

=
in
1

Cell Viability (OD570nm)

Untreated 0 10+ 10-3

1% ethanol

Ethanol DR Mean SD
- 0 1.83 0.09
+ 0 1.90 0.07
+ 10-4 1.95 0.06
+ 10-3 1.77 0.14

APC

Cytokines
Chemokines

Inflammatory mediators

<3 2> gY=7| 281

- 200 -



W
=

2
= 20 -
e
E
: ml] iﬁ
CI
A
= 10 -
=
g 20 -
w
o
E;E 30 1 I antibodyreceptor stage
i [ antigen-antibody stage
-40 T T '
TUnitreated 1074 1073
Dilution rate
DR antibody-receptor antigen-antibody
Mean SD Mean SD
Untreated -35.58 5.64 -22.69 4.87
10-4 3.98 6.62 7.45 2.39
10-3 14.74 6.23 12.68 3.03

Fig. 10—3. HIYFAM|E &3l Ho) )3l 3—Hexosaminidased] =l 3t # 3] gz}

RBL—2H3 cells AZxHA FA% ] IgEF&A 7 EAgt. IgEel 7H4}
Sof o] AE= o wgstar h1s1:am1neO =3tk 3—hexosaminidase™ H]
Aol FH gl AAEe]  Qluhrt, H|NkA|EZE7E HAEg Ao R ﬁéﬁ}%
histamine¥} &7 x| &2 ]UUﬂJ gade] x|z eA] AlgFETh Wmodut
S do717] Y& AHgE A=FAlE IgE-DNA—-HSA complex® o] & o]&3}o] x
St 7ﬂ—r B—Hexosaminidase?] releases= Dastych 53 Schwartz 59 WS

she] =4 8gir.
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351bp

473bp

568bp
DR = = 10 10
A23187 = + < +

Fig. 10—4. Mast cell release mediator mRNA expression

=

o

DA Z o] g3l oF] FEHAL MELX oA ME FAAE = EAQ
52 histamine, leukotriene, prostaglandins, IL—3, IL—4, IL—5, IL—6, TNF—a

2 IgE ALY, 713AF e 5, A 1ol g Az &4 &3 &
5o vehilo] 249 UefA 2 AFWSe doA deld 27 WS fE
WA EF T A Eo] 9dE o ZH arachidonic acid WAMAZE A E L
g E ). cyclooxygenase(COX)+ prostaglandins, prostacyclines, thromboxanes
59 Qs v A XY SASE FEE] 94 AFEE A23187% H|RHA|ZE
Akl AZU Ca¥' Hd3 T/ fFeshed S7hE Ca*' e HivkAEES 243}
A7 A0 wiiJIAE A aL )T}

% o
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A 11 A Musk—rat 237} = 2
1. 29 A3 A7) € ey
1) wa A

o] e et T4, A 3 T2 w59 Y A et #H-5-F
ARE Ao wepA e WstEt AR F5H o5 A giFiEe] &
Ao HEAdo] v MEE mxa, 2R FEo] glojA] il ¥

A A =7HEHE ol& A AAAM= :

Sn 2wE A4S FUE Fop, RORE dusl Bk wuAd wss
Dressing #oI% 257k 43 9o neds gol 442 ool o o] Aqs
Al Eol HAdw FHY EuldHE doh B S fleke] 4 BylsE 9
SA A, olst o] 9ol An A o] mARA g 4@ dolth ek
Musk-rat 23 A3 Al7]& 129 Aoz 257 93 A=

g e Ao Anu.

il
i)
2
I
—
N
e,
ol
ki
)

2) =1y uhﬂé

= [e]

H

@D EvH(Cased handled method)
ES ATEZ uojd AEjddA YFE Aol AEHS T T oloxA A
i, SHoZHY FEste] dFEE A H uE, JA-E FHE oA =HA
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1) DRESSING =7
O #A7jx

@ 713 Q) BREA

@ P=dg

2) Musk-Rat DRESSING PROCESS(Musk-Rat 7}& &4 &%)
Musk-Rat 23] 7} FA4L W3 7FEady 2L FAHS Axoen, 1 AL
o3 2,
Table 11—1. Musk-Rat 7}& &A4A%=
&X4]| Process |Time| Side 2 53
- AxH HEHY 7S oFFel A HA
71 §3k FA
1 |Pre-soaking 2-3 | Hair |- ° %9 E¢E AACE, do £ A&
olEd %)
- g FAS Y3t HdA2ZA  Leather
side®] 714174 % (Skiving +HI S 3+
2 |Soaking O/N |Leather| &%) 3}gefE HF7F 8] s 317
¢k FA
- 9 FAANAM AAHA E HA VEAHES
3 |Washing 1-2 |Leather| 3}3+eFES o] &3] A|AA 7= A H
1) Pickvi onN| F - Natural skin AF 280 24 Leather
1CKVINn ur
& side®] Acid7]2 AFEANA 7HFEe 22S
Open Al AF+= 34
- Metallice A 9= 2t = H2 7]
2) Metallic | O/N | Fur : RN
o] g AZS FeSOu(AHE)E o] 8319
AN = TF
4 _ - Reinforcei= Metallic &8 Ht o Z3HA
3) Reinforce O/N | Fur 485 AnE olfde ne =
Cover 3t &4
T/Reinforce—Reinforce Bt} © 73lA %
4) T/Reinforce| O/N | Fur _ .
2> 95E AFEste] 11E5E 9] Ranchsdl A
7= &4
5 |Tanning O/N |Leather|- ¢ “Jefje} o] s}gtofiE& o] &3slo] A&
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2 A= Zolr] 9& oz W A=A
9 Fur side?] HFE A4 W 7}=0)
ol¢tel o] o]2A HrE o]AE WA

i

ba e el she

- o
Agatel % 24S wEkel

O]

Al FZA7]
7] 918 A EA 759 F7IZF B =
Rl GRS ) 9IF B3
9 B4 AL ol SAFES ol §
sto] geA A7t | AEHE dxA717]
8l Az BEHe ol galel o
6 |Dry Leather ] o o =
7he] e AAANZIH B 8ol A
oFFo]l & IFHES 317 g 4
7hse] LdE HIF BT EAQ
Oil drum % S 7l 7S Heoll Yol IFHLEF
7 o Leather _ I
Kicking k7] 91k FA
_ 7t BHEH e F22A Skivingol
Stretching % ; =
8 o Leather| &°] 325 3% 34
Skiving
7t Sofl HEH 4SS 100% T 80%
Saw Dust _ R B
9 _ Leather| AZRE AA3| AAN T+ &4
Degreasing
Con, Drum % N
10 | - Leather|- 7}5 W& tA] ¥ Frols+= &4
Skiving
| weel 9% 271 A9 54 A5
Stretching % R o oL = L
11 , Leather| A4S ztol=7] f3k &A
Roping
Ve me qAAS 2A a7 Aol of
13 715 Saw 2] ssteREsl Fwe ol gete] A
12 Leather -
Dust AT T4
_ S TR AR AZe BYE o8
22t 7t Saw o = o o =1 o
13 Leather| 3}l £¢ FAAHS gHs7] H3st 34
Dust
7V AHY FEdes 327 fs 94
14 [Kicking Leather| S ' " » B
A B= ThETE
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T X
BH
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T E

H (Killing)—" ¥ (Mordanting) > % 9 %l (Coloring, dyeing)

sl

BH
KI

—

NI

NGNS

2) Atstd A (Acid dyeing)

60-65TC<] a1

, A=
WA =

2

& =
JAEE

}A

A

)

Az

=
=1

1
s

ksl
pud

A= B CE PA RS

ole}ite

79l

-
R

o] WOz

p—

2 9ol ZoAAL, 4

-
R

CRERIEE EE

o

o]

123

’

Aol st
@O WA

al

on, I g4 ofek k.

salt 40 g/t, Nt| chrome 20 g/¢, Al#A(Non-ion AE)

135C overnight(Float 20:1)

Next morning Soda ash(73]) 3g/¢

3A1ZF % take out

wash

Acid dye-stuffs 2g/t, @9 0.5g/¢

lat 60C, 3417k

Formic acid 1g/¢

°
T

30+

30% % take out
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o]/

AZF At
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_Z.:l

KES-F7(Thermolabo I, Kato Tech. Co., Ltd., Japan)S A&

[e)
=

|

=
9EA

=]

—_
file)

Z

104 2o

o
-

1249 2o, sample 1-2. 1-3

KeN
-

sample 1-1

1) Qmax

gl 3714

ol W olRMUIFH)RES] Qmax Fkol A Ugemz of

o] e e

Ao 1 ol

Table 11-2. A3 239 QmaxFA

8 T (Qmax)

0.123
0.090
0.123
0.075

0.108
0.051

23]

0.114
0.084

0.110
0.069

0.095
0.054

13)

0.131
0.095
0.136
0.080

0.120
0.047

)

4(9)

o w7}

27

)

A(d)

o] (7}

22

)

4 (E)

o w7}

B

Sample

1-1

1-2

1-3

o
M

e

B

el

B

of ¢

o 4

*

olHE ZoFA TS

o}
=

=
=

T

A (W/em2K) = |

o714 A : Thermal conductance

Q : heat loss by the hot plate (W)

A

: area of specimen (cm2)

AT

temperature difference between the hot plate and the

water box (K)

she] =4

10C=

25cm2, AT
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e 2,

FH@E)ol vlEl] olAFE)Y EHEEC] thA =A YERET E=g 129 2o
AF e By dAEETF 109 Gl xFH 3 mujHh =4 YErst)
Table 11-3. A}3FH Ry dAEE
dAEE
Sample 13] 23] 1t
p Q W/ emK)
11 Etﬂ(@_ 0.45 0.46 0.46 0.0018
JR(IE) | 0.68 0.61 0.65 0.0026
10 Eud(%]_ 0.53 0.47 0.50 0.0020
) JA(IE)| 057 0.52 0.55 0.0022
13 Eud(%]_ 0.50 0.45 0.48 0.0019
TAIE)| 060 0.54 0.57 0.0023
3) XA
d T Holl AEE doA I ARY HIAHES dolRe AP0 ZA Y
2ol o] 4FEEFA T
N —
Heat keeping rate (%) = " -

o714 Wo : heat loss of BT box (W/m2)
W1 : heat loss when covering the sample using the dry method
(W/m2)

APAs 37 AR B "R Hole e B2 del 02 UEws
El o]—t— d Apejabele] witom o] WEHOl B4 FSAAAT &7He s3]
olWe] pEERo Bl | i ot & 10€9 AF
ByRth 1290 AFH T K)o W]

| Y
al

3k
pul
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Table 11—4. A}33 239 B4

KeIPS
Sample 13] 23] ot E_(;;)é
None 1.00

1 F(E) 1.29 1.55 1.42 0(-42)
o]H(7}F)| 048 0.65 0.57 43

12 T () 1.21 1.26 1.24 0(-24)
olH(7F=)|  0.60 0.62 0.61 39

13 T () 1.34 1.11 1.23 0(-23)
olH(7}5)|  0.65 0.56 0.61 39
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A 1248 Musk-rat 23 7} A&

T 99 £

1. Musk-rat 297} FA] &3

223

7ol

Bholl A A)ell Al Al
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ol
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@ dA= B9)7F o AE XA

ol &l A2
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40
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Fig. 12-4. ¥ %2 I
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Fig. 12-9. =71 1 ¢4 Fig. 12-10.27] 1 349

Fig. 12-13. 22} 1 Fig. 12-14. 2=+ 1
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3. Musk-rat A28] & ojv|x=At £

Musk-rat®] Ager &S AFste] AXAN F L2 s opv =k

s, T Ak ok Esh gtk

Table 12—1. AP 2] Ao opm=it 24

Amino ) Quantity Conc.ent— Concentrati mg%  (mol/total
acid w Protein (o) ration on (/) 1) %
(pg/ug) (ng/ug)
Cys 103.14 54.710 5642.8 9028.5 9.0 0.009 0.13
Asp 115.08 1383.550 159218.9 254750.3 254.8 0.255 3.28
Glu 129.11 2390.090 308584.5 493735.2 493.7 0.494 5.67
OH-Pro 131.00 4766.350 624391.9 999027.0 999.0 0.999 11.31
Ser 87.07 1478.290 128714.7 205943.5 205.9 0.206 3.51
Gly 57.05 15768.620 899599.8 1439359.6 1439.4 1.439 37.42
His 137.14 74.640 10236.1 16377.8 16.4 0.016 0.18
Arg 156.18 1993.380 311326.1 498121.7 498.1 0.498 4.73
Thr 101.10 562.980 56917.3 91067.6 91.1 0.091 1.34
Ala 71.07 3933.830 279577.3 447323.7 447.3 0.447 9.34
Pro 97.11 4943.710 480083.7 768133.9 768.1 0.768 11.73
Tyr 163.17 291.380 47544.5 76071.2 76.1 0.076 0.69
Val 99.13 955.660 94734.6 151575.3 151.6 0.152 2.27
Met 131.19 341.360 44783.0 71652.8 71.7 0.072 0.81
Cys2 204.14 46.650 9523.1 15237.0 15.2 0.015 0.11
lle 113.15 325.970 36883.5 59013.6 59.0 0.059 0.77
Leu 113.15 886.960 100359.5 160575.2 160.0 0.161 2.10
OH-Lys 198.60 294.710 58529.4 93647.0 93.6 0.094 0.70
Phe 147.17 362.390 53332.9 85332.7 85.3 0.085 0.86
Trp 186.20 204.010 37986.7 60778.7 60.8 0.061 0.48
Lys 128.17 1080.080 138433.9 221494.2 221.5 0.221 2.56
total 42139.320 3886404.134 6218246.614 6218.247 6.218 100

o714 2z} % += Cys ; Cysteine, Asp ; Asparatic acid, Glu ; acid, Pro ;
Proline, Ser ; Serine, Gly ; Glycine, His ; Histidine, Arg ; Arginin, Thr ;

Threonine, Ala ; Alanine, Pro ; Proline, Tyr ; Tryosine, Val ; Valine, Met ;
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Methionine, Ile ; Isoleucine, Leu ; Leucine, Lys ; Lysine, Phe ; Phenomenon,
Trp ; Tryptophan ©]t}.

d N do dr N ol

H
A8 AR Y 4w AAY Fas Vss e

rlo
ox

ol :=7] th2l =2 (modification)® o}r] =71} olH]=7] -NH-& 7}A&= A, 7}
2EA7] g4l £x7] -SOHE 7HA+= A% ofn|iitel] E3A7|= A7)
A2 FFEBAZI7E Abe] A, o7 A7) Ads HEER
A= dHA vk 19417] 25H d@Add o] 27174A], AEoA 7 F
o] ofw|izilo] WHHE O FAEoL 1 Aol At olgS £

o 2059 o}

== S

= =
oJmE % PA(FI) oA D-B3} L-Fo| EAB BNAS Ty of
ke BE L-golthg A Sl el glvka @eh. ol A2 sshHoR @A of
1] 1= AL o] 8

S A el = ARk, Al

) N
o= FrEol ok E wE Fol= o] 20

Mol ofd TR FARA F
% o]99 oulizate] FfEo] Qi o] Ydl, oA 20% 7HEH oW ofy
wake] Wl @4 ol $4S wol wakd glojth wue ofiite] 4]

Mol A =3 7 Adste] Az

ofmj:=AbS A E TEH2 AETd we gE2u. Al 9SS
ofu) .=k 20 71249 10%(Arg, lle, Trp, Thr, Val, His, Phe, Met, Lys, Leu)<
TEs 4T g7 wdd SA=EEA AdFHEA gow ¢k " oRAE dAF
ofn|izsbolg} gt} A ES 20F 9 olnxAl ARE TS, S Fol

H
et Gseel 27 e ofwd F9eE ohwite wes)

il

/ A 5 89
A, AEeA-QAAR, AEEis 2] FEdols FAH ol Aggel 2

AU R AT Az3 A s s AAdS, HeSat Ol
Me AL7IAE dEYotR WA 7= Aol Jhestrr, olgh whg= A AH
BAAA FosIth T o AtS AR EE AR dFEA AFAHSE o=
ool ikl 947], & Sol vk A ofv|wil st H o R =
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TEH ARl FHsith o)A dH B = AltstFae) dRYoE WEEAIZ F
7HrEEdl ke o)t

FTHAR WA B oy 7hA opm| At Tk L-SF kS stz 8), D,
L-WE SR EH7HE), L-gAlAIE3 7)), SAEFH7HE)0] 8 AAkEol
ol T2 opu|ibe SJokEo R A TR o]&HTh. o]EX WAE o way
(FFEE4 5), S eE -2l F), o] F W] 2F(ofAEE
2bdEid 5, did BalEoA e AE(ERAA2E 5 e WHoR wkE
o %It}

FAAME 7)E3UFe] AES diAds %L**Eﬂb ofr 1At 7h-dl 10E(Arg,

lle, Trp, Thr, Val, His, Phe, Met, Lys, Leuw)S %3 dAdd 4 (7] w o
SAERA dFHsA o™ ¢F ¥ =4, Musk-ratd g =M= ol 10F
o] opu:AbS BYF ZEEa QT F Arge AA obveAt T 4.73%% TV =
XAl o2 Lys?t 2.56%, Valol 2.27%, Leu’} 2.10%, Thro] 1.34%, Phe7}
0.86%, Met7} 0.81%, llex= 0.77%, Trp7} 0.48%, His7} 0.18% 2] <=o]t}.

glycine& Ao &3+ aminott =oA 718 ksl %= 3k g-aminott
o] stu=E ZHA kA @S '@AYAE ZEA] @+v FYd aminodtelth. Al¥H9
glycine 3lsttdFow Tl A9 HrEA ZnY 520w ALRH gk
tl, Bacilussol gt Alraze] o] &= A ATk T 30|, &8 s o
A= A ' gl

A glycine sodium acetate, lysozyme 32 A5a37l QX o], o]&9]
A A= FARESAE, Wi, pickle, 43 F Sl FEA AREEHIL

Musk-rat®] #g] =X 7H W2 vHFS At ofn| =ik glycine &
AA olu| =it F 37.42%%5 AA|SFaL AT

ole} @& ANEEHE Musk-rate] A &S AF EE 9589 FFAMY
obEo ARl AHE MsAS & & AddeH, FF o B ATES T /AL
S8 dvkal AbmE
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