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Abstract

The objective of this study was to investigate the physicochemical characteristics of bear, pig, and cow biles to
determine their authenticities for safe food distribution. The main bile acids of bear bile were tauroursodeoxycholic
acid and taurochenodeoxycholic acid, while glycochenodeoxycholic acid and taurochenodeoxycholic acid for pig bile
and taurocholic acid and glycocholic acid for cow bile were majorly detected by HPLC analysis. HPLC analysis
was effective in monitoring of several samples imported as bear bile if employed to determine the authenticity of
each bile. After the analysis of fatty acid composition by GC analysis, the ratio of the oleic acid of bear bile was
relatively low compared to pig and cow biles. The ratio of the linoleic acid of bear bile was also similar to pig
bile, whereas it had a tendency to be high compared to cow bear. The genetic analysis of the imported bile samples
was mostly in agreement with the results of HPLC and GC analysis to identify the origin of imported biles. Finally,
this study on the identification of bile origin by physicochemical analysis can give basic information to monitor the
origin of biles and further to establish a reliable system for bear bile distribution.
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FolE A8 FgHE A &2 7 7T EHE A
F JE FFEAHFC urosodeoxycholic acid (UDCA)A -]

o= =0l Atk(Baig & Ahn, 1996). FEAFE 7125
Al7]1(-COOH)%} 3| =FA]7](-OH)7F 238 ~HZol= &

AFZE 7KL . o] H 3§ ©5AE F cholic acid (CA)
¢} chenodeoxycholic acid (CDCA)= 13 §Fto 24 &
g 2HERFEH P E] FE glycine?t taurine®] A
P2 SAgt o] F 12 HFARE HolAF O R FH|E]
o] &3} X E L o2 elaf 22} @EAFl deoxycholic
acid (DCA)$} lithocholic acid (LCA), UDCA7} A4 = &),
o]‘: ) F= p;];f)} i o]]/\ﬂ 1;} Q—Z/\]-E._,/} ‘0‘1-7]-" 7ro =
St A7 388 B ASs "ok =3 7hoA 3§
dE FEAt oA EH]=]7] o]l taurine B glycine
ol F71e Feje] 2EFAr] FAH

H>

o

;
2=
ol#1st EZYPFFASE  tauroursodeoxycholic acid
(TUDCA), taurocholic acid (TCA), glycocholic acid (GCA),
taurochenodeoxycholic acid (TCDCA), taurodeoxycholic
acid (TDCA), glycochenodeoxycholic acid (GCDCA), gly-

codeoxycholic acid (GDCA) 5°] A ThZhao et al., 2016).
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olFAl AE FFAE FdolA w5 B AAE ] A
o] &gt} FFE =91 7l X Ae] Bl Hofsh=
S AA7IsH A7FA N do] DFH TS 3k
(Yang et al., 1998; Bang et al., 2011).

UDCAE= &3 FolA & (Black bear), &=+ (Polar
bear), & (Brown bear) 52 Bl tUHFo = EA3t=
whH 2| o] F(Sun bear), =2 X F(Ceylon Sloth bear), <t
74+ (Spectacled bear) SolE &% TFEo Aty B
H 32 Q) TH(Hagey et al., 1993). 3+ &&o] &
ghelo] 7] wol gholtell = =X ] g Tl A
H(pig bile), MG = Ao Fde EH H(cow bile)
S 9 thalo] AMg-s71E FTHQin, 2008; Lee & Kim,
2009). 53] A FTolM A H &S S Al
AHEB| = gk o g Hol UDCA ©]9]e] EZeo] Fas
13 e s s wMAE & fltk(Na et al, 1998; Han,
2006; Lee & Kim, 2009).

=2 o] FoA = A HER Adejolm AlAA
T EINETL ufg g AEFol] wiel Al &
golstAl a7l A= AAo|th o= sl oY &
Z9o] FA Aol #3F FF(Convention on International
Trade in Endangered Species of Wild Flora and Fauna,
CITES) th/d?] &9 &5S ¥ste A7 R s] 24y
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+ AEZe] HlaL Aol gk HAO R oo Y=
A o] M (Wang et al, 2011), A=7F4] high-performace
liquid chromatography (HPLC), liquid chromatography/mass
spectrometry (LC/MS), thin-layer chromatography (TLC), gas
chromatoraphy (GC) ¢ Th¥st &4 WEo] &85 o]
2 tHYang et al, 1998; Lin et al., 2000; Si et al., 2015).
Egt & 50|42l polymerase chain reaction (PCR) %
PCR-restriction fragment length polymorphism (PCR-RFLP)
7Iqke] FAzr E4e Sl eHd 7E HERE s
WA E B 75 3 9 THKwon et al., 2009).

B ATNE AR A S, AT 2 S B
FA R AL YL BYSRT DA BHS B o)F
o WSlINE AT 4 Gl N2ZARE AFADA

9 2% 0 oPEE AN AR AR 2%, $9 23,
T AT BH A G 2AH] 24 g S 2
% W 253} 9% 258 BANEE Mgk

EHEL 24

TE, AY € 2 U9 g§54He HPLC (Agilent-1200
series, Agilent Technology, Santa Clara, CA, USA)E A&
st EA T S H, A", 2 "HF 0.1g3 5%
methanol (v/v)°ll @& & % 0.45 um syringe filter® o}
ato] BA& A|g2 AMsldth HPLC B4 x7de 29
(ZORBAX Eclipse XDB-C18, 4.6x250 mm, 5 pum, Agilent
Technologies)S AF&3}51o™ o] 5422 buffer A= 50
mM potassium phosphate (pH 3.0) 22|32 buffer B=
acetonitrile s AHE-3FATE ©]57de] F%= ol 2712 buffer
BE 02°llA 4527H4 28%elA 55%=2 AAsHAl 7M1
T 5027 28%% AT F452 12mLmine 2 &
nom Ao 2=+ 45°C, AE7]= DAD (Diode Array
Detector, G1315D, Agilent Technology), &332 205 nm
oM 2335t

KA 728 EA

AN EE AOAC HH(AOAC, 2005)° ol&) g g o]A
A2 o]F GC (Agilent 7890A)S A&-3ted AWHAF 24
2 STk B4 ALY P HPINNOWAX
(30 mx0.25 mmx0.25 pm, J&W Scientific, Folsom, CA, USA)
°]$13 ZAZE7]= flame ionization detector (FID, Agilent
Technology), carrier gas= AFS AHESIATH Q89 &&=
E 60°CollM AlE FY F 170°C7HA] 5°C/mine] &%=

127 84, TA] 2200C7HA] 2°C/minZ 52 5 208
FASAT A8 FUFS 1uL, FUT 2 AE7Y] 2
T 250°Co] At}

59 kst @AS HrEsh7] 918 Kim et al. (2002)9]
WS 85t = e &3A1A 02mM
DPPH & 05mLell 52 A8E H7let] £dd &
Ao A 307F WA g & UV/VIS spectrophotometer
(Optizen 3220UV, Mecasys, Daejeon, Korea)S ©]-& 3}
517 nmell Al &3 % (Absorbance, A)S =74 331t} DPPHYI)
o]3t A }ao] 5 (Electron donating ability, EDA)S 2] (1)
3} Zro] Axtate] gatsl 849 A=E EAEATH A&t
Ao ZH2E A8 AR 9] F8 =9 AE7F HITEA]
DPPH &-<19] &3 ov e, A= DPPH 83}
A& REg 9] FFE=E YERATH
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SHY 9 FE Fsh] A FH EAE S8
Z} A]&9] genomic DNAE DNeasy Blood & Tissue Kit
(QIAGEN, Valencia, CA, USA)S &&3lo] FE31%0H
Foll 5°]2 <! primerE A 2H(Peppin et al., 2008a; Park et
al,, 2012)3}e] PCR& X8 sAtt. 2ol 5o]# <1 primerZA]
UT172F (5-GACGCGACTACAGCCTTTTC-3"¢} UT367R

12 34

o)
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=
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(5-CTATGAATGCGGTGGCTATAAC-3)S Al&39lom
annealing =712 60°C/1 min, 35 cycles =714 PCR&
TP tuTt vA = Ao 5ol Al primer= SF11-Pig-F
(5-CAACCTTGACTAGAGAGTAAAACC-3)9}  SF11-Pig-R
(5-GGTATTGGGCTAGGAGTTTGTT-3)E, 49 ZA$l=
SF11-Cow-F  (5-TATCTTGAACTAGACCTAGCCCAATG-
3¢} SF11-Cow-R (5-GGTACTTTCTCTATAGCGCCGTAC-
302 AFE3I ™ annealing 271 59°C/10 s, 40 cycles
X710 2 PCRE T3t 53 ¥ PCR A2 3500
genetic analyzer (Applied Biosystems, Foster, CA, USA)E
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Fig. 1. HPLC chromatograms of the conjugated bile acids of bear bile (A), pig bile (B), cow bile (C), the imported sample 1 (D),
2 (E), 3 (F), and 4 (G). Peaks from 1 to 7 indicate TUDCA, TCA, GCA, TCDCA, TDCA, GCDCA, and GDCA, respectively.



352 M) - ol - olaled

o] &3t F7IME FAS AL L A= NCBI
BLASTNS- 53 GenBank (Bensen et al., 2013)°] 554
A7IME HRE oz S vugozmn 7t Alg

o #7 B8 F At

= 1
B e RE Avke Fa neuie Yepgon,
o HAHE2 (one-way ANOVA)— o]-g3ate] A4S A
S FoAde] AT 79 Duncan's multiple range testES
AYste] FAE Fo4de HFEAUTH p<0.05%] A F
Asg oz $o4do] Ut FGsFA.o™ SPSS ver. 17.0
A Z223(SPSS Inc., Chicago, IL, USA)S AH&-3F31 T}

Ao g

CEEAL EHA
[mm = ST S |

SH, AH, 29 Adxd g@Ed e T8 XgHE
2k HPLCZ #4138 A3KFig. 1) HolA= TUDCAS}

TCDCA, A HoAE= TCDCAS GCDCA, $-Folre=
TCAS} GCA7} 8 TF2Ho = ghelw]o|(Table 1), ZF Al
59 @F kol E9g Aol BHlon o]l Si HE
AF 273 €] monitoringS F3l 7} ®HHEC o] 7FsE A
° 2 FdEti(Watanabe & Tsuneyama, 2012). TUDCAS]
A s EEE AsNE e SHelAEE ERly
°i°U1 AFAME &27F SR oY oAM= YERY
A kit A7) A= 71¥ Yokota et al. (2004) 2 Si
et al. (2015),] AFAye} 7+e Aeks Wt ol
2] TUDCA TS 1424-31.85%= o 9 E}E‘r
TUDCA o] 14-38.8%= B ¥ AFxAzel A6
© ™ (Hagey et al., 1993). A& GCDCA gH#Fo] 25.62-

Table 1. Bile acid composition by HPLC analysis

- QKAF - Rl - At - B

3290%i TEI el Hla] E=hem, e TCA &

& 2245-51.15%% 1% ©lskdl EH A gl Hls) =
71] UrE}k}E‘r T3 GCAS] A9 FHelA= 10.72-30.48%
7} AEE v S Ao = AEEA IR W
of $Ee] 5AAQ vlo|enAR &8&EH F UL FHoE

=]

n
7 2= GCA (22.55%)%}
71e} GDCA (537%) Z
Ao 2 Hol $4}o) o]_H

(Table 1). Z A3 =9 A&
TCA (7. 91%)7} FoAdFoIH
TDCA (2.22%) 5°] &<l —t—
2Y 50 2 AR AT v £Y AE 32
TCDCA (41.98%)9} TUDCA (28.06%)7F 880, 1
o]g]/] 1:}1}\].:27} fd,o]g;q 9%3 4 oz _u;_o]. DLOE :@L
A ATE I Y AE 4= SHIA ElEE TCDCA
(18.67%)%+ TUDCA (9.98%), 2|3 Aol Fel=&
GCDCA (6.10%)7} 8 Ao 2 HEH oM o]& F3l
TH Aol EE o] = FHQ) AER] Aoz FAH
ATk Y AE 40X S oo Ao &3 AFE A
gelal7] ¢85l HPLC ¥41S 37t sasigion o Ax
%] @F FZE(Bile extract porcine, Sigma B8631, St
Louis, MO, USA)3} f-AFet HPLC ZZ2vrlEI3 S H S
(Fig. 2). 3=t ofg} 33} =] HF FE2ES £ A
B Hwg A7 JA] AR AREIRS e o
ol& B3l Y AR 49 A EFS AT AU
%71 HPLC ZZnE1d BAS 7|uto g s}
3 2 7M7) SolAQl HEA A4S Blow o

y

N

=

o
o=
e

Bile acid" composition (%)

Sample
TUDCA TCA GCA TCDCA TDCA GCDCA GDCA

Bear-1 14.24*1.05% 0.87°+0.18 N.D 22.79°40.94 N.D N.D N.D
Bear-2 31.85+1.53 0.55+0.20 N.D 23.78+1.20 N.D N.D N.D
Pig-1 1.78+0.08 0.95°+0.06 N.D 17.05°40.18 N.D 25.6141.48 0.44+0.05
Pig-2 2.15+0.28 0.75+0.17 N.D 18.13£1.95 N.D 32.90+1.41 0.40+0.05
Cow-1 N.D? 22.45*+0.55 30.48+0.10 1.55¢+0.12 4.98+0.06 1.969+0.15 5.45+0.48
Cow-2 N.D 51.18+0.91 10.72+0.16 2.27+0.25 6.70+0.10 0.610+0.02 1.28+0.11
1S?-1 N.D 7.91+0.14 25.55+0.90 0.48+0.04 2.2240.05 1.20+0.05 5.37+0.19
IS-2 N.D 11.01+0.12 7.86+0.31 0.61+0.04 2.60+0.07 0.38+0.03 1.46+0.10
IS-3 28.06+0.78 2.55+0.45 N.D 41.98+0.79 N.D N.D N.D
1S-4 9.98+0.59 1.61+0.04 N.D 18.67+0.61 N.D 6.10+0.14 0.39+0.03

D Bile acids present to be as a taurine (N-acyl) conjugates
2 Imported sample

9 Mean+SD (n=3)

» Not detected

% Significance level: a-d (p<0.0001)
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Fig. 2. HPLC chromatograms of the conjugated bile of the imported sample 4 (A), bile extract porcine (B) and mixed sample of
bear bile and bile extract porcine (C). U/K indicates unknown bile acid composition. Peaks from 1 to 9 indicate TUDCA, TCA, U/K
1, UK 2, TCDCA, U/K 3, UK 4, GCDCA, and GDCA, respectively.

o] Bg7)Fo 2 HPLC 7|uke] &5 24 B4 F  acid (Cpy,)3 oleic acid (Cig ) A2 HA18IA 2™ stearic
23 o2 woEc acid (Cg) o2 A=t BHH, S5 palmitic acid
(Cis0)H oleic acid (C,g)8l TeFol FAMH 7HE =%

X[ehat = 824 stearic acid (C,4,), linoleic acid (C,q,) =S & 21 ¥ )T},
2 AT AREE ARS] AW 2AEE GCE AT A7 A 3 B4 Ade 71 1% (wiw) € 2 5

[e)
A AAE 24 B S-S Table 29F 2o, 3H-2 linoleic o, AEe] 2olol] €3k ICR mice?] @3 2 7+ ol =X
acid (C4,) TFol 718 E3ko™, palmitic acid (Cyg,), 3= AIWAF 24 Aol FAKE 202 vepsttth ol o
stearic acid (C,4), oleic acid (C,g) T2 RIS, A B &8 % AFdes D] $F9 2= s AA A
& palmitic acid (C,,)2l &l 71 =AU linoleic A FA] oleic acid (C,e,)2] Bl&©] S7F31S1 3L, palmitic

Table 2. Fatty acid composition by GC analysis

Sample Ciso Cisa Ciso ClS:l(l) C]S:](c) Cia Cis ClS:l(t)/ CIS:I(C) Clé:O/CIS:](l) Ci32/Ciso
Bear-1 23.75£0.36” 320£0.35 22.14+2.98 1237+0.28 857+0.16 27.96x1.71 0.59+0.66 1.44° 1.92° 1.18°
Bear-2 26.14£0.37 1.87+0.03 2548+0.27 14.59+0.21 6.82+0.10 2346+0.36 0.26+0.07 2.14¢ 1.79 0.90
Pig-1  33.83+1.63 1712045 14.54+3.87 23.56£1.24 235+0.16 2227+2.97 0.61£0.18 10.03° 1.44° 0.66°
Pig-2  33.02+0.33 126+£0.01 18.09+0.17 2444+0.20 2.53+£0.02 1921+£0.20 0.56+0.01 9.67 1.35 0.58
Cow-1 32.14+0.32 241+0.02 1641+0.14 3048+0.17 140+0.16 15.15£0.11 0.63+0.08 21.90° 1.05%f 0.47°
Cow-2 2840+0.06 1.88+0.04 2443+0.48 30.01+0.05 230+0.16 10.99+0.22 0.28+0.13 13.09° 0.95° 0.39
ISP-1  31.17+0.36  2.53+0.08 1897+0.21 27.92+0.14 2.69+0.19 1224+0.18 347+0.03 10.42¢ 1.12f 0.39
IS-2 2451+0.88 231+0.12 1690+0.76 36.58+2.18 329+0.41 10.73£0.09 3.34+0.32 11.27¢ 0.67° 0.44
IS-3 23.85+0.25 1.72+0.08 23.64+0.41 1349+2.18 640+0.56 24.15+0.55 0.62+0.05 2.12¢ 1.77 1.01
1S-4 29.01£0.55 224+0.14 20.08+0.21 10.17£0.36 7.98+£0.27 26.64£0.30 0.67+0.06 1.28 2.85 0.92

" Imported sample
2 Mean£SD (n=3)
? Significance level: a-c (p<0.0001), d-f (p<0.05)
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Fig. 3. Electron donating activity of the biliary bile acids. IS
indicates imported sample.

acid (C )3 stearic acid (C,q0)2] Hl&©| Zadtl= A3
RISty om, gk 9 2o]e] 73--ol| Tk 7kl A cholesterol
ester/} S =L o] & Qlal AWz E4E FESThA B
2.3} tH(Watanabe & Tsuneyama, 2012).

zb Apat We o 35S ¥wd 23 oleic acid (Cyq,)
o] FeF H]&-S A HH(23.56-24.44%) 2 $-H(30.01-30.48%)
of W&l $H(12.37-14.59%)°l A Sk, linoleic acid
(Ci50)2] Aol E & H(23.46-27.96%)3 A ©(19.21-22.27%)
oMM A HI S-S YEFH O Y 25H10.99-15.15%)9] L
H &2 Aoz B S BAT EF Co/Cigy )
H|E-S $9(1.79-1.92), AH(1.35-1.44), $H(0.95-1.05) 7+
of oF7ke] Afol7F YEFEOH, C\i,/C o8 HIES SH(0.9-
1.18), A1 &(0.58-0.66), +-(0.39-047) o2 B =St}
Oleic acid (Cy,)9] trans/cis®] H]&-2 3FH(1.44-2.14), A
(9.67-10.03), %-£(13.09-21.90) 7+l & Zpo]7}t Y2 3l
& 5 ATk

954 B4 A2 SEe

H gl
A 24 BA2 Be SH A9elRE AT 5
]

r
il

TUE AE 4T
O o = R4
9 AIE 1, 29 oleic acid (Cyq,) trans/cis®] H]&©] 10423}
1127, Cigpeisin HI1EOl 1123 067, Cigpei08] BIEO]
0397} 044% o] A Hl&F FAFSHA Ukt 4
AlF 3 oleic acid (Cg)@l trans/cis Hl&©] 2.12, Cigpcis10
o] B]&0] 1.77, CigoeieS HIECl 1012 SE3 FAFSH 7
S 1S FIETh WA Y AlF42] A9-ollE oleic
acid (Cyq,) trans/cis®] H]&°] 128, CgoepioS HIE©]
2.85, CieereeS B8Ol 0922 AhH oz 33 FA181A]
WY AR 39 AAE SETe] FHE AR AW
A 2 ofk Adoldt AFE Bilth olg B3l
A& 4] Z3-5-9l= HPLC 24 E
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ArAA ol EA et theFe At EE S ©
o] DPPHOI| 9J& AAgods57g o] Wol o]&
Hl A g2 Al7E Qtol] 3itst &4 AEE 5
7] o]t Que et al., 2006). & Ao AMEH 7}
AlE°] DPPH assay A¥= Fig. 3% 2t o
ARg o5 50% o] oo, A4 5
g 1E, 283 FY AR IFARE DS 30% FFEoR
et o33 AT A 7 2AEES ENF F
Z=°| 7FA= DPPHel o3 &ikst 24 54 A3et &
A TH(Shim et al., 1999). itst &S S35 Wigol
ghitste] wAYSol wiel DPPHOY 9t HAlgols iyt
oYz} ferric reducing antioxidant power (FRAP) %
oxygen radical absorption capacity (ORAC) 5= 7] w&
o(Yu et al, 2012), & A7olA AREE 2t EF A& 7+
Frrst 24 HAert 2 AlolE HolA| v AXE viEle
2 GFA] A gkt @] AAE B Ee] AY
= o= Adtdr. mEbs vdd kst &
HE B8l 25 7EE f% vol e R 8ol

T x
e
>
i od
1o

N

TR 2

SHoR Fdd A7 459 AYARE ] Y3t
o] Z47] HPLC 71%ke] &4 24 8 GC 7|8ke] A4t
ZA AL FYEIAL o) F T3 Y AE 3E A

]
359 AE7F 7o) obd $REY AR 1,2 393 $
ARG AR 992 89 of
Z ] ¢

2 FAFA 7 FEE 94, &) F 5olHQ
primerS A 2}3te] PCR 223.28]dS 43 5} th(data not
shown). &= £-°]& <l primer (SF11-Cow-F/SF11-Cow-R)
£ AREE A U AR 13 2004 7E PCR AFEo] 8¢l
%o BLASTN 24 23 27} A8 B Bos taurus
isolate  HT2-MLT10 haplogroup mitochondrion®] partial
sequence (GenBank Accession number KT343749)%}
100%2] &&de Btk o2 Sl £ A= 13 2=
o|s}ehz w4 Aol v R gEe] ofd $EUS
golgd 5 Ak EF Fol EolF el primer (UTI72F/
UT367RyS -85t PCRE 33 A3 Y A& 3%
4914 PCR At=2 918 4 SU%eH, BLASTN #41&

F3l Ursus thibetanus isolate Gaungua cytochrome b gene
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o] vpartial sequence (GenBank Acc. No. JN709956)<} 3L RS A RN "HEFY FFRE A9 & A
99%2] 45AS Yell 2l AR 25 & o]l =X T3 o] & v o R Ffo] FYEE S AEE 24T
9 o] EolA Q] primereh= RESS 3HA] gkon 7|& A o] ofd tE T/ v T fu FF £
ols}etd 4 A Y AR 30 FHEE I T3 EFE FH Y HFoRE IRlF o] FujoE v
ol Y AR 39 FHAF 4 2 AREE primers & ARl @EOl FEEHL AS Flsiint old g A
T FEe HARE gt F&5 AHE 3 ARE o R & dFe FF Sl 5L de &
< Ao®E Addnh 22y 9 XS 4= HPLC #41% ol MAFE Slste] HFe] BHAE WA B AF
ol SFH Ade] EFH Us Ao AGEHO, o] A el 8% VIZAEE F8E F S AR
AR B4 A3 HA ] EolF S primer (SF11-PigF/  Hdret)

SF11-Pig-R)E AH&3FlES ™ PCR AHEo] ER1E]A] ¢fo}
oz =W 2= g9} o= References

FoEM @A Al

&3} 2] 7S Jehs A Angulo P. 2002. Use of urosodeoxycholic acid in patients with

AT} 3 PR o] Eo]=el PCR primere] liver disease. Curr.. Gastroenterol. Rep. 4 37-44.. . .

917] W ol - primerS A7) al £ AOAC. ?OOS. Oﬁi.c1al Method of Analysis. .Assoc1at10n of Official

= Analytical Chemists (Method 969.33), Arlington, VA, USA.
A A4S F7HCE P2 I 27F Baig SY, Ahn DK. 1996. Study on the production of bile juice by

At} FAehE o (Peppin et al., 2008b; Park et al., 2012). Chinese moon bear. J. Korean Med. 17: 245-250.

Bang JS, Lee YJ, Jeong JH, Sohn UD. 2001. Roles of bile acid as
an active biological substance. Kor. J. Clin. Pharm. 21: 49-56.

o (]
— = Bensen DA, Cavanaugh M, Clark K, Karsch-Mizrachi I, Lipman
DJ, Ostell J, Sayers EW. 2013. GenBank. Nucleic Acids Res.
B AR iE ANE T Y S8 2 A% Suke] ©E 41 D364
A @ 2 HRE 24 Eo] o)3lela BEA B w S B Hagey LR, Crombie DL, Espinosa E, Carey MC, Igimi H,
_ - _ - - Hofmann AF. 1993. Ursodeoxycholic acid in the Ursidae: biliary
Ao EF 7} =20 11 G 915} 71 ZAFEE A|2Ls}* R . . O
S _"]- nR= %E?}ﬂ MEEdES }ﬂ_c’ shaLAk bile acids of bears, panda and related carnivores. J. Lipid Res.
Stk ek o] st olslEty B4 BAS T3 ERE v 34: 1911-1917.
ol mAE vlEre 7 FYo)] AT A TH A9 Han GJ. 2006. Study on the effect of Bovis bile and Sus bile and
#E SRUSLA Sigleh. o A HPLC 7lwbe] g & et medical use, MS hesis, Saneli Univ, Wonju, Korea, ©
Ao 7} TrEAF © 2 =29 tr=Ealo] xlol= &F oo SS, Kim SK, Yoo , Ryu IW, Kim K, Lee DI. . Anti-
! “] A = T'_EH oﬂth—“ T': UHHE“‘:] F ]: © 1— oxidative and cytoprotective effect of urosodeoxycholic acid, an
=g AR B EF "gEake] A9 FE Add 5 sle active compound from the bear’s gall, in mouse microglia.
nlo|QuiA R FE3] &go] 7153 whyolgta ddETh Korean J. Food Sci. Technol. 38: 452-455.
GC 7]4ke] AHak By o] A9 the] wh=ale] z9joji= Kim HR, Jeong HR, Jang CY, Woo C, Ha YJ, Moon G, Baek
Folo] FPssht £8 A|Eo] ASde Qae T=o] L) DG. 2015. Cirrhosis after liver lobectomy managed with tradi-
o © —H °r AR ’jf o tional Korean medical treatment: a case report. J. Int. Korean
£ sty] 23Stk DPPHeY 93t AAlgo]s 42 Med. 36: 410-418.
2 72 G5 A 559 i3 84 A3 A9 & A} Kim JH, Park JH, Park SD, Choi SY, Seong JH, Moon KD. 2002.
o]Z Ho|x] ekgton &% DPPH o]9|o] ket ksl Preparation and antioxidant activity of health drink with extract
< - _ ders from safflower (Carthamus tinctorius L.) seed. Korean
A BNS Eg ohE 2w 93 nlol oy e Ao pow!
A e o iii ”j : U 1= A °Hj J. Food Sci. Technol. 34: 617-624.
7FestEs F7F A7 282 Jl o R e vpATe Kwon KR, Baek SI, Choi SH. 2009. Identification of Fel ursi and
Z {42 BAE 3% A3 GC 7IRke] Ak 244 B cattle and pig bile juices by species-specific PCR and PCR-
A3t R IA 2 9 G2 A FZ 9] ASo= dolo] 715 RFLP. J. Pharmacopunct. 12: 13-20.
= s = 5 Lee BG Kim MD. 2009. Literature study on the efficacy of Fel
3l Ago] AL Ao S} HE =ylx5]jog =
:1}]_:; %E OJ o A5 A 'fvi ;c_:: :4;‘3 T\_]-;x/\]_ ; Sus Scrofa. Korea J. Orient. Physiol. Pathol. 23: 7-14.
4 = il me &9 _A]J"’] 3ol HaEdt & Lee SY, Yu BS, Mun HR, Kim SK. 1982. Determination of trace
A Az JHAE F de F7HQA 24 e dist metals in Fel Ursi. Kor. J. Pharmacog. 12: 102-105.
A7t & SaE g Qv gy SkE o Lin DL, Chang HC, Chen CY. 2000. Identification and quantita-
NZ7A] FUYHE 7tE BEo 9= 2AF) Sars tzlgg ;)ggbile acids in bear bile by HPLC. J. Food Drug Anal. 8:
H 15 SR 0B hxo] X o
AT A7Aart sutsted Algel 8 ElE Bl F Na s, Kim JS, An YS, Pak SC, Kim JS. 1998. Effect of aqua-
£ glst=d o gol AUt AT 4] ATE FSl acupuncture using Ursi Fel-Bovis Calculus, Susi Fel Bovis Cal-
HPLC 7]®le] &34 B4 9 GC 7])§ke] A Ak 244 B culus on the gastric motility in rats. Korean J. Orient. Int. Med.
4 223 K04 B4 Fel Ule) EF Aug Asls IR



356 Sk

Park YC, Ahn CY. Jin SO, Lim JY, Kim KH, Lee JH, Cho TY,
Lee HJ, Park KS, Yoon HS. 2012. Identification of raw materi-
als in processed meat products by PCR using species-specific
primer. J. Fd. Hyg. Safety 27: 68-73.

Peppin L, McEwing R, Carvalho GR, Ogden R. 2008a. A DNA-
based approach for the forensic identification of Asiatic black bear
(Ursus thibetanus) in a traditional Asian medicine. J. Forensic Sci.
53: 1358-1362.

Peppin L, McEwing R, Webster S, Rogers A, Nicholls D, Ogden
R. 2008b. Development of a field test for the detection of illegal
bear products. Endang. Species Res. 9: 263-270.

Qin X. 2008. Bilirubin would be the indispensable component for
some of the most important therapeutic effects of Calculus
Bovis (Niuhuang). Chin. Med. J. 121: 480.

Que F, Mao L, Zhu C, Xie G 2006. Antioxidant properties of
Chinese yellow wine, its concentrate and volatiles. LWT-Food
Sci. Technol. 39: 111-117.

Shim JH, Park MW, Lim KT. 1999. National antioxidant activity
of ethanol extracted from bovine bile; biological effects and
characterization. Korea J. Environ. Agric. 18: 221-228.

Si GLR, Yao P, Shi L. 2015. Rapid determination of bile acids in
bile from various mammals by reversed-phase ultra-fast liquid
chromatography. J. Chromatogr. Sci. 53: 1060-1065.

Suzuki Y, Kaneko R, Nomura M, Naito H, Kitamori K, Nakajima
T, Ogawa T, Hattori H, Seno H, Ishii A. 2013. Simple and rapid

ol - ol - HRF - Rl - At - 349

9

quantitation of 21 bile acids in rat serum and liver by UPLC-
MS-MS: effect of high fat diet on glycine conjugates of rat bile
acids. Nagoya J. Med. Sci. 75: 57-71.

Wang N, Feng Y, Xie TN, Su W, Zhu M, Chow O, Zhang Y, Ng
KM, Leung CH, Tong Y. 2011. Chemical and biological analy-
sis of active free and conjugated bile acids in animal bile using
HPLC-ELSD and MTT methods. Exp. Ther. Med. 2: 125-130.

Watanabe S, Tsuneyama K. 2012. Cattle bile but not bear bile or
pig bile induces lipid profile changes and fatty liver injury in
mice: mediation by cholic acid. J. Toxicol. Sci. 37: 105-121.

Yang YJ, Lee SH, Kim H, Chung BC. 1998. Simultaneous deter-
mination of cholesterol, bile acids and sterols in human bile
juices and gallstones using GC/MS. J. Korean Chem. Soc. 42:
413-418.

Yokota Y, Suzuki H, Tani T. 2004. Discrimination of genuine and
alternative bear bile preparations by principal component analy-
sis. J. Trad. Med. 21: 231-236.

Yu SY, Lee YJ, Song HS, Hong HD, Lim JH, Choi HS, Lee BY,
Kang SN, Lee OH. 2012. Antioxidant effects and nitrite scav-
enging ability of extract from Acanthopanax cortex shoot.
Korean J. Food Nutr. 25: 793-799.

Zhao MF, Huang P, Ge CL, Sun T, Ma ZG, Ye FF. 2016. Conju-
gated bile acids in gallbladder bile and serum as potential bio-
markers for cholesterol polyps and adenomatous polyps. Int. J.
Biol. Markers 31: €73-79.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


