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SUMMARY

I. Title

Studies on Isolation and Utilization of Functional Compounds from

Chicken Bile and Comb

II. Objective and Significance of Research
o Preparation of functional compounds.

o Development of functional foods (drink, capsule).

ITI. Scope
o First year : Preparation of functional compounds.
- Study on physiological activities of functional compounds from
chicken bile and comb.
- Preparation of function compounds.
- In vitro test on physiological activities of functional
compounds.
o Secund year : Development of manufacturing process of
functional conpounds and functional foods.
- In vivo test on physiological activities of functional
compounds.
- Development of manufacturing process of functional compounds.

- Development of functional foods using functional compounds.



IV. Results and Recommendation

The chicken bile and comb were investigated for the determination
of physiological activities and the profile of bile salts by HPLC TLC
and SDS-PAGE. In the case of extract isolated from chicken bile, the
activities determined were antimicrobial activity, electron donating
ability, nitrite scavenging ability and the inhibitory activity to
angiotensin I-converting enzyme (ACE), and extract of comb were
investigated for interaction between comb extract and myofibrillar
protein from pork.

1. Taurochonodeoxycholic acid (TCDOA) and taurocholic acid
(TCA) were found to be the major bile salts, and their amounts
determined by HPLC to 5893 and 385mg/100g respectively.

2. The methanol extracts of chicken bile showed growth inhibitory
effect to Bacillus cereus, Salmonella typhimurium, Staphylococcus
aureus and Vibrio  parahaemolyticus, whereas no effect against
Escherichia coli.

3. The electron donating ability was increased significantly with
the increased concentration of bile samples, the methanol extracts and
the freeze dried powder. The nitrite scavenging ability indicated also
a positive result. The electron donating activity was estimated to
show higher in the freeze dried powder than that of the methanol
extracts, whereas nitrite scavenging activity of methanol extracts
higher than that of freeze dried sample.

4. The inhibitory activity to ACE was determined to positive from

both of two samples. A significant evidence was detected that the



methanol extracts showed higher activity than that of freeze dried
powder at high level of bile sample, 5 and 10%. No significant
difference, however, was detected at level of 0.1 and 1 %.

5. In vivo test using rat for total cholesterol, HDL, LDL,
triglyceride, GOT and GPT showed low value except for HDL.

6. On the other hand, main component of extract prepared from
comb was estimated muco-protein of correspond to M.W 300kD.

7. When extract of comb were reacted with myofibrollar protein in
0.6M NaCl, it occured polymerization by interaction between comb

extract and myofibrillar protein.
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OW
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H

o Z2RE P9Zate] 2% Haslewood ™ o] wWo] whgl vy

s dHe w &/1E dlEste]l 49 ethanole

Z7Fe 3 waring
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=2 5 ABS AFH sl 80~100T oA 3083 7HE 3 5 Al A sfol
o 7)ol 4ujsFe] TRHGFE H7bste]l wukekdth 0.05 No| H == a1y
AEUEFS HUbste 50Tl A 1A1F Bt wvkel & 4 N HCIZ pH
700 HEE 243Ut FREE HUtste] ante § oHas FE
oz 3tk FEH 100 mLol thale] ket
st o oo AFE A AR WS FHFA &

AA F RN M FAARUES AAFGO, AFEAAET

5. TLCE ©]& 3% bile acid ZAZ&EA

GE&EME Y FEF¥ bile acid® FE&AH AwEE AT
Andersons'? o Wz o] TLCE ol&ate] st @5t 4
AR AbEE HANFS MerckAe] silicagel 20x20 plate ©] o™
718w+ chloroform : methanol : ammonia waterg 15 : 10 : 12] H]
&% 4+ ethylacetate : acetic acid : waterZ 15 : 12 : 29| HF-yu| =
E3tsle] ALE3 AT Loading sample ©54F 1 mge 50 ulL
methanol®l] o] A3 A|EE spotting 3 & Z7l¥ TLCHS
105C Az7]ol A AEZAZ = 10~20%2] FitgHo=z A A 7
d bile acid &= RfAE Abete] skl olwf ARE3F FF
=4 Z+ chenodeoxycholic acid(CDOCA), dehydrocholic acid(DHCA),
deoxycholic acid(DOCA), cholic acid(CA), glycocholic acid(GCA),
taurodeoxycholic acid(TDOCA), glycochenodeoxy cholic
acid(GCDOCA), taurocholic acid(TCA), taurochenodeoxycholic acid
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(TCDOCA) ©] it

Ao A o] Ed ZF el spot TH7FAE A

Ao 58 AN &vlel 2749 A

6. HPLCE ©] &% bile acid A F&4

o 225 E F=%3% bile acide] AEEAS Yehst Hwang'”<]
Wiol wel HPLCE ol-&ste] &4 ekaith &4 88 EE=d=2e
DHCA, CA, GCA, TCA, CDOCA, GCDOCA, DOCA, TCDOCA,
TDOCA°]1tt. Bile acid +% A&+ buffer (0.3% ammonium
carbonate solution : acetonitrile)ol <1 % 0.45um membrane filter=
o3bate] BAEGTE. o ZAEHE 2% bile acid®] HPLC 24%
A2 Table 1. ¢ .

Table 1. HPLC analytical condition.

Requester Condition

Instrument Younglin

Detector Younglin M 720

Column Lichrospher 100RP-18(25x0.3cm)

Mobile Phase 0.3% Ammonium carbonate solution :
Acetonitrile(70:30)

Injection Volume 10uL

Flow Rate 0.8 mL/min

Detector UV 210 nm
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7. SDS-PAGEE °| &% A@FEE9 £4

AP FEES 8M urea, 2% mercaptoethanol, 2% SDS, 20mM
Tris-HCl (pH8.0)el 7F&3F At} Laemmli Heol wabd 10% E+=
2% SDS-PAGEE 335} 2™, Commassie Brilliant R=Z A3t &
Ao 50% MeOH, 7% Acetic acidE o] &3ste] 2o w7 o] Fr3ld uf
7HAl ekttt

8. FT&A
o LNENE FE3I bile acid®] FitA A2 Paper disk agar
diffusion H"Wel wet =4 gt 7 AFFFE AT A WA

18~241 7 Aujetste] o] wjdkel 0.1 mL * petridishol HE3 & 4
A 71 ¥ A (Nutrient agar) 10 mLE pouringstil Hit ¥ paper disk(8
mm thick, Advanted)o] FZ< 30 uL7}ste] plate’dol H=A7]aL w]

W FRO| weh APLEIA 12~24X7 o WY F F4H A

Table 2. ¢} 7t}
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Table 2. List of strains and media used for antimicrobial

experiment
. . . Temp.
Microorganisms tested Media used (C)
Bacillus cereus KFRI 00437 TSB & NA® 30
Escherichia coli KCTC 1682 TSB & NA 37
Salmonella typhimurium KFRI 00191 TSB & NA 37

Staphylococcus acreus KFRI 00171 MRS & NA™ 37
Vibrio parahaemolyticus ~ KCTC 2471 TSB & MA™ 30

" TSB & NA: Tryptic soy broth & Nutrient agar
” MRS & NA : Lactobacilli broth & Nutrient agar
" TSB & MA : Tryptic soy broth & Marine agar

9. AAT AT 54

AR} o Z-&-(electron donating ability, EDA)< 7+ A%< DPPH

h

(1,1- diphenyl-2-picrylhydrazyl) radicalel t3t A2AZY ZHo
Blois™a¥l & 214399, 015 mM DPPH solution 4 mL3 MZ
04mL &&3sle] A-2oA 3087F Hxg v 520 nmollA FHE=E =
Asle], DPPH radical 24842 o3 2ol 93ste] S35

SA

EDA (%) = 1 — x 100
CA

SA : Sample absorbance

CA : Control absorbance
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10. o129 &A%

A 2AZLEE Gray®t Dugan'™e] W] o3le] =439
t}. = 1 mM NaNO; €9 1 mLoll dAHs%= A8 1 mLE 7}8ta
0.1 N HCI (pH 1.2)& AM83te] wk3-89e] pHE 122 233 g &

Fs 10 mLE stk o] A5 37TColA 1A A & Z; vhg

[e}

-

MBS 1 mLA Hsto] 2% A& 5 mL, Griess Al 9F( 30% acetic acid
2 ZA3 1% sulfanilic acid 9F 1% naphthylamines 1:1 v &= &%
AA, AR Aol ZA]) 04 mL 7t & EAIZ the A 2A] 16

AN F 3 FEAE AR 520 nmel A FR =8 575t

!

e olAnFS FHAt. F ADE GriessAF A FRFE
04 mL 7bste] Fdetsl Atk ohAAE aAREL ARE WS

Aol WA e Aol olAngd Mgz e, o gtol

N(%) = 1 ——— x 100

N : Nitrite scavenging ability

A @ Absorbance of 1 mM NaNO, added
sample affer standing for 1h(hour)
Absorbance of 1 mM NaNO,

C : Absorbance of Control

_25_



11. ACE A3 &4

ACE #4¢ Chsuman and Cheung™’e] o] <3le =A 39t}
=, Angiotensin- I H&a A+ E7| 9 3 ItoA ofMlE E2=2 FA S
1 goll 400 mM sodium borate buffer (pH 8.3) 10 mLE 7}3F t}& 5°
o A 24A12F wwRket & AlEE (8000 x g, 30 min)ate] AL FF

< ACE

a

2

ZEadow A48 9Tt AE 50 Lol ACE Z&49 50 n

E

L 2 01 M sodium borate buffer (pH 8.3) 100 pLE 7}3F ts5 37C
ol A 57k preincubation A 7T} o] HE-3- ol o 714l
hippuryl-histidyl-leucine &% (HHL 27 mg/ 2.5 mL in sodium borate
buffer)50 pLE #7}ste] 37CelA 303F W8 A1zl & 1IN HCI 250
uLE 7hete]l WS AAAZT o7l ethyl acetate 1

o] vortex mixerZ 15%%F g 3 300

0
ded 1.0 mLE FHsAth o] deds &ds] A=A FH TFT 3.0

S - SC
ACE inhibition (%) = 1 —————x 100
Cc -CC

S : Sample absorbance
C : Control absorbance
SC : Absorbance of Sample Control
CC @ Absorbance of Control Control
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12. 2358 74

A TS 3gS HAste] 108 #Fe] 20mM Tris-HCl (pH 7.0~9.0) %
20mM Citrate(pH 4.0~6.0) ¢z Ho2 1027t A3t 1z 2dvs
Ao gid FEE biuret §P o] &dlo] 2 HEFTA Fig. Fx)
F A8 9wd 55 10mg / mLE ZAALh o7l zt7te] F
=9 bile acid FEES H7lste]l @ 3AIZ] e 37Tl A 1AI1ZE &<
shaking incubation 3+$1t}h. bile acid FE=Eo] 3 =59 23HS
SDS-PAGE™el elaix HEs ATt %, AZ I m &
M (&M urea, 2% SDS, 2%mercaptoethanol, 20mM Tris-HCl(pH 8.0))%
HA7FeE - 100Col A 23 7FEete] 4] Alg5 = skl SDS-PAGE
o o3t wAel Exlzk =AHL ¥+ EAY marker (myosin, 205
kDa: p-glactosidase, 116kDa: phosphorylase, 97.4kDa: bovine serum
albumine, 66 kDa: ovalbumin, 45 kDa: carbonic anhydrase, 29kDa)E
AbESEATE AR FAIES 10pedth. @EE el AL 0.06%(w/v)
coomassie blue R-250 @A A& AL&3t¢on, &2 7% acetic acid2}

30% methanol®] $Hi%¥ A NS AFE-3FA
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1.00

y =2.23x —0.18
R®=0.99
0.80
o 060 t
3
‘©
>
Q 040 +
(@)
020
0.00
0.00 0.10 0.20 0.30 0.40 0.50

protein concentration(mg/ml)

Fig. 3. Standard curve of BSA(Bovine Serum Albumin)
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REEX:R)

g | AR EA [BARAREAB[C(AMA R EA
B +ZY2HE) | G2HS+AR5%) | G 2EE+AH10%)
NETOE 185kg 185kg 18 5kg
kg (AFE o]
=3 L3kgOR2el 1 o ozl 65%) | 13ka(Ah 2ol 65%)
6.5%)
200g (A} o o] 3+
zZg H= g(;qhﬁ 200g(AFE ol Tl 3t 19)|200g (A0 T & 1%)
AS 1kg 2kg
ZF AR FA 20kg 20kg 20kg

REEX:IP)

ks

I

A(dUAtE+EA+Z
H2HE)

B(d WAL E+EA+F
A2HE+AF1%)

C(ERIAE+ER+E
g 2= H E+ A 93%)

AR (D)

18.5kg

9.15kg

8.95kg

= A

1.3kg(AFz= el 6.5%)

650g (AF=oll 6.5%)

650g(AF=ell 6.5%)

==

=
=

=

o =

200g (AL sof o g 1%)

100g(AF= ol g g+ 1%)

100g(AF= ot &+ 1%)

AR(EE

100g

300g

£ A=

A

20kg

10kg

10kg

14. Glutamic-oxaloacetic transaminase (GOT) &4

A 1083}
AT GOT 48 Alek2 AST kit(Boehringer Mannhem,

3o

.

o
7I§].’E‘

Z71 38}l A

& ol

A g rate] d

), £ 7171 A Askst 4 7] (Hitachi 747, 4#)5 ©]&
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15. Glutamic—-pyruvic transaminase (GPT) &4
rate] g Fo GPT #£41& ALT kit (Boehringer Mannhem, %

DE AREstlan, 247171= A 11& 9 71719k 2o

16. High density lipoprotein (HDL)¥ 4
HDL 4] HDL-cholesterol kit(Boehringer Mannhem, % 4)E A}
gaton], B2 A% A 247 (Hitachi 7150, E)E o] &

Esa=
17. Low density lipoprotein (LDL) ¥4
LDL #2412 LDL-cholesterol kit(Boehringer Mannhem, & <)& A}

gahgom, BA/7E A 1389 775k 2o,

18. Triglyceride(TG) &4

TG ¥4 TG kit(Boehringer Mannhem, % %)E Algslgon, &
27171 A% A3he B4 7] (Hitachi 747, 9¥)5 o] &34tk

19. Total cholesterol ¢ ¥4
T FY2"HE 242 ERA ki(Fs5AHE AFEste] Eawe 9

sl ZAakelnh

20. H:0; 354

Al HOp F2 Wolffe] £33shs Wilo= SHssith. = 100n
M xylenol orange, 250uM ammonium ferrous sulfate, 100mM sorbitol,
26mM H,SO.7F S =5 Z247bs £33 &S FOX T Aok r =43
i Als 50ulel FOX T AleF 950plE &gt & AoA] HA 30

ol WAIF t&, dAEHetel $A" =25 AAASL 560nmollA F
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Otting®]  Ferricytochrome-c¢ W Hoz Ao = 5uM
Xnathine, 20uM cytochrome-c2} 0.1 mM EDTA”} 7% 50mM <14t

AZN(pH 7.8)°] &3H HEgd 29mld SAARE 50ulE €29 50ul
o] xanthine oxidaseE 7}3 thd 25CoA 550nmol Ao &%= F7H
T2 =2AHeR o, SOD A EE 99 ZAdA cytocrome ¢ HYE
EE 0% AStE @49 %S 1 units®Z EASAT. SODE Sen &

(1994)°] EAEMS <712 FXE=F ol&ste] 33 vk £4 &3

22. Catalase &4 %=
Catalase &/ =% Aebi (1984)2] o] wel ZH4stA k. 5, 50mM
A AFAPH 7002 A7 F4 AlFE 2.0mee] 30mM H:0; &9

LonE He F 20CAA B3 2domel el FHE AHE Z45

Catalase®] €A%+ 1+ F HyOp lpmols #3llA]7]1= 349 &S 1
unit= ZA 3t CATE Sen 5(1994)¢] EAHWIHS AR FRLE

ol g3kel 33 W 2|5

23. Glutathione peroxidase (GPx) 84 %= &3

GPx &7 Flohe 59 WHow =43t = 1lmM EDTAE 3§
frEl 0.M QJ1ARFZTE&A(pH 7.0) 500piel 100m1e] FHAHAIE, 0.24U9]
glutathione reductase 100ul¢} 10mM GSH(Z¥3) 100uE 2 AA
HEg-Ao Al FE7F ImMo] H %5 NaNsS H7bsk § 37CeolA 102
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datgon, AANES 9 wkEde] 1.5mM HO: &< 100uE 7het
T 99k 22 AellA SRR FRE AAE FASATY vELA TS
2 St FUY o FAdglon, o= £9F 4hshd NADPH u

=4 AR XAt e A FHF JaksE<Q] MDA
£ Ohkawa 5(1979)¢] W& A}-&3ke] thiobabituric acid(TBA) ®HE-
54 =AsATY. 18 229 10% AN 0.1ml, 8.1% sodium deoxyl
sulfate & 02ml, 20% acetic acid ‘4(pH 35 15m, 0.8%
thiobabituric acid &< 15mE &% v 95T &M 60
oS AZl te SA WAAHY. Imlel FF5¢2 n-butanlol ¥}

pyridine &3%-&4(15:1. v/v) bmlS 7}ste] F83] 33k v, I+

A EAEYe, ®E AFHAE A7 Hdsked 1, 1, 3,

2 70%, 80%, 90%, 95% % 100% ethanol®jel Z}zF 3A17F 100%
Xylene ol 23] 3A17H wrx|ste] &435ta ket Evf 7] (SAKURA,

Tissue-Tek VIP, vaccum infiltration Processor)el X ujjs}o] wvjola 2 &

_32_



(Microm, HM340E)°. 2 3um&d# S wE9] Hematoxylin & Eosin G4

& stef Fehdm A stel A 200-400M) = sk AT
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A2ddn H aF

1. A% R ABozney 48y B4 £
DAY 2 AR ABYE BY
Ae % Awe] GRS EH3e] Table 3 % 4o AxE A A3

gtk Table 391 ANT AT o A9E AFFL FOR 2w

34.9%, =AW 22.17%, %

ot
r-lm
(@]
3
3
%)
r
5
o
n W
@
]
3
i
-
o
X

Aoyagi9} Baker®S R adA TH AZd

=1
o] 17.1%, A 86.0%, =39 FFFol 81% e HiLE st &

Avbohis gold 4TS Urhiglisd, o AgEA, FHe] Aol A
7191 % Ao ARfL

Table 3. Approximate composition of chicken bile
(dry basis %)

Constituents Contents
Moisture 79.7
Crude proteinl) 349
Crude fat 22.1
Crude ash 51
Carbohydrate 31.7

UCalculation of protein content = N(%)x6.25(nitrogen factor)
Table 40 A|AISE Ale] UMb R-o =8 323% Zuhia 4519 ZAW

2.8%, 33 87% B &gk 11.1%5 WERAH

Table 4. Approximate composition of cockscomb
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Constituents Contents

Moisture 32.3
Crude protein 45.1
Crude fat 2.8
Crude ash 11.1
Carbohydrate 8.7

UCalculation of protein content = N(%)x6.25(nitrogen factor)

2) A" 2 ARz YHY AHBAY EF FF

A R TGFEAY] F5F AL Fig 19 2o o &/E5H
G54 FE2 o &ME skl 499 ethanole #H7FgE ¥ waring
blender® 60%%F kst o] Wk -5 Whatman No. 22 o %3 %
light petroleum ethers #7Fste] AW AAE 2-33] wH&EACT. A

Wdol AAE wi Aol methanols F7Fete] HF4F S T3

= AFAste] 80~100TelA 3027+ 7Fdd § A4

ki
i
o
)
=

dho] ol dvjerel R4S Azkete] WY 005 No| HE®
WPEABIERS Ashste] 50TeA 147 Bk ke & 4 N
T

= A5 TEREE A7tk

=7

R

L 4
Wk o] 3ol S
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Bile(200g)

extract with EtOH

Filtrate
(Whatman No. 2)

two or three washings with light

petroleum ether

Light petrol .
ght Pero feum Residue
ether fraction

extract with MeOH

Filtrate
(Whatman No. 2)

Evaporation(at 40C)

Freeze dried
(powdered)

Fig.1l. Solvent fractionation procedure of chicken bile extract

o 100 mLell iste] ik

xoow 9l 29
ste] galstelon olmel A4E AAL AdEesdh FUL F
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Fol &3A I F FAol| oA SAUEYRS AASAoH, WF
A7z Sk ol 2 WWOoR FEHAL W FES oF 80%E
ERU Sl ot
heating
b hatteri
com (80~1007C) shattering
dded distilled wat
_ |addea distfied vater homogenize added 0.05 N NaOH
( x 4 volume)
added HCI added (NH4)2SO4 if
— centrifuge
(pH 7.0) (extract 100 mL : 80g) &
precipitation added distilled water
supernatant dialysis

(removed (NH4)2SO4)

Freeze dried

(powdered)

Fig. 2. Extract procedure of mucoprotein from comb
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3) TLCE o] &3 bile acid BA &4

o L2 HE FZ3F bile acid A ES TLCE #23 23 Fig. 3.
I} 2t} Fig. 3914 Revkel 2ol Al59 bile acides =5 3709 A
Tog FEHEAon ZH7te]l Rfx&= 0.15, 0.44, 0.54¢] 3tk Bile acid®]
97l FETEdel o Rfxl=  ZzF CDOCA(0.45), DHCA(0.60),
DOCA(0.46), CA(0.31), GCA(0.30), TDOCA(0.55), TCA(0.43),
TCDOCA(0.53), GCDOCA(0.42)e]Ath. TLCel ol #2ld o &7
bile acid % TCA(0.43), TCDOCA(053)+= xT
TCDOCA¢®t B3t RfAIE HetlidY. A & &/l25E F=3

i
L
S
H
@)
o
5E

bile acid®] Al=¢ ZFE=AY] RfA7F GgstA dA|shA gon=

B 9ol FQAHo] tauroursode- oxycholic acid, TCDOCA %

BaE Assh M5d AP dehidch AW SHe] Fo
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1 2 3 4 5 6 7 8 9 10

Fig. 3. TLC analysis of the standard bile acid
chicken bile acid extract

1 : CDOCA 6 : TDOCA

2 : DHCA 7 : GCDOCA

3 1 DOCA 8 : TCA

4 : CA 9 : TCDOCA

5: GCA 10 : chicken bile extract
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4) HPLCE o] €3 bile acid9 3% =4

g ZARRE FEF bile acide] 2Azte] TAHES #lstaz

HPLC= #A43 A3+ Fig. 4 2 58 Zth Fig. 4+ bile acid®] Z+=

mg/g w=o] WS <kl Zzhe] mEEde] WA diw w= wskE
g TAEe] HAL A9 Zvzke] =gl o

43t guAFE Gedt 2

DHCA : y = 0.9262x + 29.052(R* = 0.9998)
CA @y = 0.1054x - 4.7801(R* = 0.9996)

GCA @y = 1.3498x - 2.2187(R* = 0.9998)
TCA :y = 1.2465x + 16.227(R* = 0.9995)
CDOCA :y = 0.1184x + 27.135(R? = 0.9993)
GCDOCA : y = 1.2509x - 73.365(R* = 0.9997)
DOCA : y = 0.1103x + 23.383 (R* = 0.9969)
TCDOCA : y = 0.6974x + 47.183(R* = 0.9998)
TDOCA :y = 0.7879x + 49.377(R* = 0.9995)
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Absorbance at 210 nm

3 - N AN i i)

Retention time (m in)

Fig. 4. HPLC chromatogram of the standard bile acid
mixture composition

Column : Lichrospher 100RP-18(25%0.3cm)

Flow Rate : 0.8mL/min

Mobile Phase : 0.3% Ammonium carbonate solution
Acetonitrile(70:30)

Detector : UV at 210 nm
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Absorbance at 210 nm

Retention tme (m in)

Fig. 5. HPLC chromatogram of bile acid

Column : Lichrospher 100RP-18(25%0.3cm),

Flow Rate : 0.8mL/min

Mobile Phase : 0.3% Ammonium carbonate
Acetonitrile (70:30)

Detector: UV at 210 nm

_42_

solution



Fig. 5olA R enkel Zo] & &IJ2HEYH FE3F bile acid®] A+ &

i

taurochenodeoxycholic acid(TCDOA)®}  taurocholic acid(TCA)7} #
HAAt e Hluste] o]Ee TS 3k Ay TCAE 385
mg/100g, TCDOCAE 5893 mg/100g .= el o]+= TLColA 2o A

A Avel vlarste & o) TCA® TCDOCA7ZF H&H 33 v

1

s vERAT sFAIRE 1 8Fe] bile acid A<l CDOCA, DHCA,
DOCA, CA, GCA, TDOCA, GCDOCA+= AZ=5 A ¥kt

Yeho} Hwang'W5ol mate] oay 2 A8 3= g2 oz

Faol ghrgk bile acidE A3 A¥ o Eel 8 T4 bile
acid’t TCA®+ TCDOCAwt= Aol e Ads depilon g
BoAFo Ao Ag(E)e e Fo] H3 98¢ F& bile acidE ¥4

st A3} ursodeoxycholic acid ¥ TCA< TCDOCAZ} 52 bile acidzh

rr

Bk B Ao Aot 2 A4S e Th
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2. Ag R AB FE229 7lA

1) Fa84

Chicken bileZF-H9 F&E&E9 &ireS paper diski oz 43
AFE Fig. 69 YeFN ATt Bacillus cereus, Salmonella typhimurium,
Staphylococcus acreus, Vibrio parahaemolyticus 2 Escherichia coli ©l
77y FEE 10~30%8& A4S 30ul 7ol A¥ Bacillus cereus® 735
paper disk FHl ¢ FHEASA o] #JEEJ oW Salmonella
typhimurium, Staphylococcus acreus 2 Vibrio parahaemolyticus® 73
-+ Bacillus cereus®t Wlalsho] tha 2b2 ko] A5 YEUT &
H, Escherichia coliv 73 o] FAE A skt o]del ZHAy=FH
bileZ2F-H ¢ FEEL ol e o 5ol yHetuglon, #9

ol whekA 7

o]%del ANE AAMT FAste] AI}E Table 5ol AAAT =,

FEES 10, 20, 30% 79 wxE "Wird paper disk(8 mm thick,

F:U e
a
il
o
T
o
=
%/
5

Advanted)el 29 30 pL7}8te] plate’dol HZA| 7)1 n AR &

“?I’
of wel A=A 12~24A13F <t wjF F A" Al FHe 2
2 2

=S HA oW Salmonella typhimurium, Staphylococcus
acreus, Vibrio parahaemolyticus®] sl = =S veEpiAet. 2
Huy dub 2 E 0 nAEQl Escherichia colio)l s+ 35S &

23 2= ok B AN AAE FESo| e A3 E colis Al
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Staphylococcus acreus

Vibrio parahaemolyticus

Fig. 6. Antimicrobial effects of chicken bile extract

. control

¢ chicken bile extract 10%
. chicken bile extract 20%
. chicken hile extract 30%

w o o= O
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F7kstel wet A& AR Ao A

Table 5. Antimicrobial ability of chicken bile extract

Concentration(%)

Microorganisms tested

10% 20% 3096
Bacillus cereus o+ At 4+
Escherichia coli - - -
Salmonella typhimurium + + ++
Staphylococcus acreus + + +
Vibrio parahaemolyticus + + ++

Size of clear zone (+; 8~14 mm, *, 14~20 mm, ++ 20~26 mm,

+++; 26~32 mm, ++++; >32 mm, —; no activity)
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 oF 50% A &=el Eolehal Hal shgl

Chicken biledl A FE3 MeOH FE523 272 EdA 9 AAFA

FE AATTE FoHdez Fristel MeOH FE% 01, 1, 5 %
10%°1 4 2.16, 8.12, 68.31 = 92.85% HA&o] &8-S e 01, 1,
5 9% 10%°1 4 222, 2259, 82938 % 86.90%< A& THE YERA
t}Hp<0.001).

Kang 5*¢] wao] oatdl ARaolse Adtdow Fwrt 4453

of wel F7Fethal st om, 1~6 mM Atolo A= Fxtel] 9% &
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Eletron donating ability (%)

120

100 - I Methanol extract a
[ Freeze dried sample b
c
T ]
80
d
60 -
40
e
20 |
f
9 9
0 B )
0.1 1 5 10

Concentration (%)

Fig. 7. Electron donating ability of chicken bile extract

abcdeleyalues are significantly different with different letter

(p<0.001)
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Y= AR ko FH=A 33EF hydoxybenzoic acidsfol Al gallic
acid, hydroxycinamic acidsll 4] hydrocaffeic acid, flavonoids <ol A+
(+) catechin7} #& A olss UeWslon, dxpgos gAY
= @S yEdta skl

o] 2 3ol

3) ohAG £ANE

AFEo 7hy B A 53] FAtEeoly AFAFE HUbH 5444

Alell A#HZS W Yol A nitrosamined BA S
AT F e Be A3t Ay 9P,

243 v 202 pH 1.2004 ofdAkd

0.1, 1, 5 % 10%°lA opdAik &2A&2 152, 2040, 63.08 B 9247% &
Hetleo], 41259 01, 1, 5 % 10%°lA 054, 1362, 2535 %
68.60% Hu £ FAE YERWATHP<0.001). MeOH FE=3 &21
Zw BT RV SUHESESE obdA Y AT FoAom FUtee
Ao 2 e THp<0.001).

ayez YUl pH 120014 ofdatd A2ASS B & &S oA
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100

I Methanol extract

Nitrite-scavenging ability (%)

80 + [ Freeze dried sample
b
c T
60 [
40
d
5 10

Concentration (%)

Fig. 8. Nitrite scavenging ability of chicken bile extract

abedeleyalues are significantly different with different letter

(p<0.001)
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4) ACE A3 %&

Angiotensin I-converting enzyme(ACE)2 E&4< angiotensin-I
o] C¥tt dipeptide(His-Lew)& ddste] 3y HeL =5 59 28

o oste] A3 I HEAES YehE agiotensin 15 A= o

peptide®} 1 F=AE, 18]a 2ol EA35F+= catechin, W22 rutin}
2 polyphenol A EESolgts B v} glop®

Chicken bile®] MeOH F&&3 w471x=° ACE A#dlz48&& =
Agt A3+ Fig. 9ol debd viel 2ok MeOH F&+9 45 0.1,
1, 5 2 10%¢°ll A4 3.86, 19.79, 52.87 ¥ 56.68%°] A&l 2t-8< YEN AL
FAAXESY 49 01, 1, 5 & 10%°A] 6.10, 19.97, 37.20 ¥ 46.87%<]
ACE AsfaskE BAtH(p<0.001). HA7tZe] S7Hgel wet ACE A& &
Wb oA om FrketeE Ao Uewen, MeOH =& 4% 4

o A4S YEF S THp<0.001).
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ACE inhibition (%)

70

I Methanol ext.
60 - 1 Freeze dried sample b a
50 c

1T
40 | d
S
30
e e

20
10 f

-
0

0.1 1 5 10

Concentration (%)

Fig. 9. Angiotensin I-converting enzyme(ACE) inhibitory
effect of chicken bile extract

abcdeleyalues are significantly different with different

letter (p<0.001)
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205K p ~
116K p
97.4K p

66K P

45K P

29K p

1 2 3 4 5 6 7 8 910

No.

Fig. 10. SDS-PAGE patterns of pork protein digested by freeze

dried chicken bile at various concentration conditions.

1 : M.W maker 2 1 Pork muscle

3 © Freeze dried chicken bile 1% 4 : Freeze dried chicken bile 3%
5 ! Freeze dried chicken bile 5% 6 : Freeze dried chicken bile 10%
7 : Commercial digestive 126 8 : Commercial digestive 3%

9 : Commercial digestive 5% 10 : Commercial digestive 10%
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205K P .
116K p
974K p

66K P

45K P

29K p

123456 789 10

No.

Fig. 11. SDS-PAGE patterns of pork protein digested

chicken bile extract at various concentration conditions.

. MW maker
. Papain 1%
. Papain 5%

. Bile extract 1%

© N o W~

. Bile extract 5%
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2 1 Pork muscle

4 : Papain 3%

6 : Papain 10%

8 : Bile extract 3%
10 : Bile extract 10%

by



s L - - —
205K P LT BT TS
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Fig. 12. SDS-PAGE patterns of pork protein digested by

chicken bile extract at various pH conditions.

1 : M.W maker 2 : Pork muscle(pH 4.0)

3 : Freeze dried bile (pH 4.0) 4 : Commercial digestive(pH 4.0)
5 : Bile extract (pH 4.0) 6 : Pork muscle(pH 5.0)

7 : Freeze dried hile (pH 5.0) 8 : Commercial digestive(pH 5.0)
9 : Bile extract (pH 5.0)
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Fig. 13. SDS-PAGE patterns of pork protein digested

by chicken bile extract at pH 9.0.
1 : M\W maker 2 Pork muscle

3 : Freeze dried bile 4 : Commercial digestive

5 : Bile extract
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Fig. 14. SDS-PAGE pattens of comb extract

1 : MW maker

2 : Comb extract (20u0)
3 : Comb extract (30u0)
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150,000p

97,000

43,000

Fig. 15. SDS-PAGE patterns of interaction between myofibrillar

protein of pork and comb extract.

1. MW maker 2. Comb extract
3 : Supernatant of myofibrillar protein dissolved in 0.6M NaCl solution
(pH 7.0)

4. Supernatant of myofibrillar protein with 0.6M NaCl heated at 85T
for 30 min.

5. Supernatant after reaction between 3% comb extract and myofibrillar
protein in 0.6M NaCl.

6. Supernatant after reaction between 5% comb extract and myofibrillar
protein in 0.6M NaCl.

7. Supernatant after reaction between 10% comb extract and myofibrillar

protein in 0.6M NaCl.

_62_



100

5% extract
90 +
S
(&)
E 80
70
60 80 100 120

Pro. con. (mg/g)

Fig. 16. Water holding capacity of hetting gel prepared from pork

meat with 5% extract and without.
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Fig. 14. Changes in weight of rat fed chicken bile
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Fig. 15. Changes of total cholesterol in blood of rat fed chicken
bile
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Fig. 16. Changes of low density lipoprotein(LDL) in blood of
rat fed chicken bile.
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Fig. 17. Changes of high density lipoprotein(HDL) in blood of
rat fed chicken bile.
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Fig. 18. Changes of triglyceride in blood of rat fed chicken bile.
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6) Glutamic-oxaloacetic transaminase (GOT)
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Fig. 19. Changes of GOP in blood of rat fed chicken bile.
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Fig. 20. Changes of GPT in blood of rat fed chicken bile.
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SOD activity (unit/mg protein)
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Effect of chicken bile on hepatic SOD activity
e treated with high fat diet.
Control. B: High fat diet.

. High fat diet with 5% chicken bile.

High fat diet with 10% chicken bile.

. High fat diet with 1% chicken bile ethanol extract.
. High fat diet with 3% chicken bile ethanol extract.
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Fig 22. Effect of chicken bile on hepatic hydroperoxide level of
mouse treated with high fat diet.
A: Control. B: High fat diet.
C: High fat diet with 5% chicken bile.
D: High fat diet with 10% chicken bile.
E: High fat diet with 1% chicken bile ethanol extract.
F: High fat diet with 3% chicken bile ethanol extract.
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Fig 23. Effect of chicken bile on hepatic catalase activity of
mouse treated with high fat diet.
A: Control. B: High fat diet.
C: High fat diet with 5% chicken bile.
D: High fat diet with 1096 chicken bhile.
E: High fat diet with 1% chicken bile ethanol extract.
F: High fat diet with 3% chicken bile ethanol extract.
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Fig 24. Effect of chicken bile on hepatic MDA level of mouse
treated with high fat diet.
A: Control. B: High fat diet.
C: High fat diet with 5% chicken bile.
D: High fat diet with 109 chicken bile.
E: High fat diet with 196 chicken bile ethanol extract.
F: High fat diet with 3% chicken bile ethanol extract.
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Fig 25. Effect of chicken bile on hepatic glutathione peroxidase
activity of mouse treated with high fat diet.
A: Control. B: High fat diet.
C: High fat diet with 5% chicken bile.
D: High fat diet with 1096 chicken bhile.
E: High fat diet with 1% chicken bile ethanol extract.
F: High fat diet with 3% chicken bile ethanol extract.
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Fig 26. Light microscoph of livers of mouse with chicken bile.
A Control. B: High fat diet.
C: High fat diet with 5% chicken bile.
D: High fat diet with 109 chicken bile.
E: High fat diet with 1% chicken bile ethanol extract.

F: High fat diet with 3% chicken bile ethanol extract.
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Fig 27. Effect of chicken bile on hepatic hydroperoxide level of
mouse treated with paraquat.
A: Control. B: High fat diet.
C: Five percent chicken bile diet with Paraquat.
D: Ten percent chicken bile diet with Paraquat.
E: One percent chicken bile ethanol extract diet with Paraquat.

F: Three percent chicken bile ethanol extract diet with Paraquat.
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Fig 28. Effect of chicken bile on hepatic SOD activity of mouse
treated with paraquat.
A: Control. B: High fat diet.
C: Five percent chicken bile diet with Paraquat.
D: Ten percent chicken bile diet with Paraquat.
E: One percent chicken bile ethanol extract diet with Paraquat.

F: Three percent chicken bile ethanol extract diet with Paraquat.
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Fig 29. Effect of chicken bile on hepatic catalase activity of
mouse treated with paraquat.
A: Control. B: High fat diet.
C: Five percent chicken bile diet with Paraquat.
D: Ten percent chicken bile diet with Paraquat.
E: One percent chicken bile ethanol extract diet with Paraquat.

F: Three percent chicken bile ethanol extract diet with Paraquat.
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Fig 30. Effect of chicken bile on hepatic glutathione peroxidase
activity of mouse treated with paraquat.
A: Control. B: High fat diet.
C: Five percent chicken bile diet with Paraquat.
D: Ten percent chicken bile diet with Paraquat.
E: One percent chicken bile ethanol extract diet with Paraquat.

F: Three percent chicken bile ethanol extract diet with Paraquat.
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Fig 31. Effect of chicken bile on hepatic MDA level of mouse
treated with paraquat.
A: Control. B: High fat diet.
C: Five percent chicken bile diet with Paraquat.
D: Ten percent chicken bile diet with Paraquat.
E: One percent chicken bile ethanol extract diet with Paraquat.

F: Three percent chicken bile ethanol extract diet with Paraquat.
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Fig 32. Light microscoph of livers of mouse with Paraquat.

A: Control. B: High fat diet.

C: Five percent chicken bile diet with Paraquat.

D: Ten percent chicken bile diet with Paraquat.

E: One percent chicken bile ethanol extract diet with Paraquat.

F: Three percent chicken bile ethanol extract diet with Paraquat.
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Fig. 21 Bile acid and frozen dried powder made from chicken

bile.

Fig. 22. Powder of muco-protein prepared from comb.
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Fig. 23. Functional foods manufactured at experiment scale.
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3) B=HA

Table 5. Sensory evaluate of functional-drink made from bile

extract powder.

No.
200 300 400 500 600
Sensory
Color 5 4.6 5 45 3
Mouth feel 5 5 5 5 4.3
Flavour 5 5 4.1 3.7 2.8
Taste 5 5 45 35 3
Overall
. 5 5 4.5 4.0 35
acceptability
200: Control 300: Added 0.1% extract powder

400: Added 19 extract powder 500: Added 5% extract powder
600: Added 109 extract powder

1 : very poor 2 . poor
3 : neither like nor neither dislike

4 : good 5 very good

bile extract powderg °]&3 754 S5 AHst 7S BHA
st7] flste] Rdl 855 Axsto] e dAE AAIRE 23E i 5ol Al
Al skt

1 A3 control(2000& 53 wHH o= Sl& w 19%(200, 300) 7HA
A7betls wol= control? Hlaste]l WA FEd wHeAA AAdE

etk 28y 2 o] 9] bile extract powderE #7FshH 7] 5 =0
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A% 7B, Shim 59 & E/MEFYHo &itst =4 &
of &gk A+ Sol MAHJTH A, FeelAe] Al A&
wE A= W A2 "oy olek FARE A=A Li(1997) 9 rat
& o] &3 FEAPAA g AwHe #AE HES oW, AF F
&5 ratdl HoF Ay dde]l "HolAe ZAARE dux Utk
Danzinger(1972) 5 A9e] F+4 42l chenodeoxycholic acid’} &<
9] cholesterol& A 3tA17]= A#E Aol o™, Haslewood(1978)+=
bile salt7} P& AFol| WA= 3, = g g AT7E T
stith HE9, Yeh(2001) 5 Ae@Adel A7 Aol A d@ARAM o
F, 5 %2 29 &/ FAAHES high-performance liquid
chromatographicel] 23+ ZALS sl oy, &7 AR S TE59 F

ol mepd tha golsithe AnE A gl
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