E T UHPLC-ELSD 5 B K Z B 77 & 2 M E LR A [ 7~ i =+
B RERREMNEN

FArage, kFF, RIS, Tt X HF, FAY, ePBEI T ES R, a i, RIS 2w
FEAETEE, bPEATIGHL, BRI 430065)

ME BB &5 UHPLC-ELSD #5485 % w4 EM ek, WRAR FFEite 25, F750RE4E AT
, K FRERENTT LA RIRARIE . F53% KA UHPLC-ELSD & 3 21 $t R Bl /= 3b 3 12 7+ 38 4 B 3 HF 47 AR E 2
% ME 6 A m4EE. DPPH & ABTS A Wi iAmRae B 4B TE R4 A, TR TOPSIS Bk & X BE 5, 45
R 2 Ffedia@igda e 11 AARA%, @it 385k ah 35 8 4 B2 B2 (taurocholic acid, TCA)., H & A28
(glycocholic acid, GCA)., 4 #%#% Bl £ J2 B (taurochenodeoxycholic acid, TCDCA). 4 &% ﬂiéiﬂﬂ B (tauroursodeoxycholic
acid, TDCA). H&BLASZEL (glycodeoxycholic acid, GDCA). AZE& (cholic acid, CA) 6 N4, M 4 dAEsbsl, 54 E i
A >090, 21 F Rt A TR T 6 ARG E S ELR A 5534%~86.08%, A% ﬁm%ﬂmA R A
34.74%~60.86%, R 6 NAMAEBAERE FHMERTAERKEZF; REFRFRETHELARANAETE, RFLAE—
BEFo AOARTEZTALTZTWHAR TOPSIS &R Ew, FoH L4 TA0+H69% S2. S18, S16. S9. S8. S21.
S1. S10, S20. S15, AMALFEHKIF, Ak AAF R FFIHt FE%k; 36 MRs4SEE 3 MRANIEIFG R
ERRESWERET, 6 MRS EERAMIARH LA LML, B TCA, TDCA. TCDCA (&K E R, TiLZFET
EBEREMAMERNOEZ RS, L KA TOPSIS Bk & R IEE M F XA LM RE Z it e R & £ F AR
FAEME RS, ARRE RN FIRIE,
KA sﬁﬂafr; FHAE; 4FNE; RANENL; B TOPSIS; K& £BE; KEIEH
FESES: R284.1 XRkFRER: B XERS: 1007-7693(2024)08-1066-09
DOI: 10.13748/j.cnki.issn1007-7693.20232863
SIAA: A, kFF, kA, F. A F UHPLC-ELSD 34 B £ R % M4 S 2 W RF = 2 i 2R AL
). PRI 2 5, 2024, 41(8): 1066-1074.

Comparison of the Quality of Sheep Bile from Different Regions Based on UHPLC-ELSD Fingerprint and
Multi-component Content Determination Combined with Antioxidant Activity

ZHOU Xuxiang®, ZHU Qiangian’, ZHANG Dandan®, LUO Xinyao®, LIU Dan*, ZHANG Min", YE Xiaochuan
(Hubei University of Traditional Chinese Medicine, a.Hubei Provincial Key Laboratory of Traditional Chinese Medicine Resources
and Traditional Chinese Medicine Chemistry at School of Pharmacy, b.Traditional Chinese Medicine Experimental Center, Wuhan
430065, China)

ABSTRACT: OBJECTIVE  To establish UHPLC-ELSD fingerprint and multi-component content determination methods,
compare the differences in sheep bile from different regions, and conduct antioxidant activity research to provide a basis for the in-
depth development and utilization of sheep bile. METHODS  Used UHPLC-ELSD method to establish 21 batches of bile
fingerprints of sheep from different origins and conduct similarity analysis. Measured the content of 6 components, DPPH and
ABTS free radical scavenging ability, iron ion reduction ability, and conducted entropy weighted TOPSIS and grey correlation
analysis. RESULTS A total of 11 common peaks were identified in the fingerprint spectra of 21 batches of sheep bile. Through
comparison with the control sample, 6 components were identified, including taurocholic acid(TCA), glycocholic acid(GCA),
taurochenodeoxycholic acid(TCDCA), tauroursodeoxycholic acid(TDCA), glycodeoxycholic acid(GDCA), and cholic acid(CA).
Except for 4 batches of samples, the similarity of the fingerprint spectra was greater than 0.90. The total content range of 6
components in the freeze-dried powder of 21 batches of sheep bile was 55.34% to 86.08%. The highest content of taurocholic acid
ranged from 34.74% to 60.86%, indicating significant differences in the content of the six components in samples from different
regions. Sheep bile from different regions had antioxidant activity, and there were also certain differences. The results of entropy
weighted TOPSIS analysis using six component contents as variables showed that the top ten scoring groups were S2, S18, S16, S9,

fEEE A FWAE, o, W4 E-mail: 2072049726@qq.com SBIEMEE . W), &, M, BT, He E-mail:
yxxcel965@163.com T, Zr, {1, @A E-mail: w149403938@163.com
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S8, S21, S1, S10, S20, and S15, indicating good quality and slightly better bile quality from sheep in the northern region. The grey
correlation analysis results between the content of 6 components and 3 antioxidant indicators showed that all 6 components were
correlated with each antioxidant indicator, and TCA, TDCA, and TCDCA had the highest correlation, which might be important

components for sheep bile to exert antioxidant effects. CONCLUSION

The use of entropy weighted TOPSIS and grey

correlation analysis methods can effectively analyze the quality differences and antioxidant active components of sheep bile from

different regions, providing scientific basis for its quality evaluation.

KEYWORDS: sheep bile; fingerprint; content determination; antioxidant activity; entropy weight TOPSIS; grey correlation

analysis; quality control
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Tab.1 Source information of sheep bile samples

i KIE AR i K Rl
S1 WAL FE P R e 2L lIES S12 WRE KT T S 20) IS
s2 H A TR T A R B TR B HF S13 WA KT T2 8Q) lIES
s3 Wb B XL E IIES Sl4 BRPy 45 Ph 2T IIES
S4 WAL IS S15 T 4 T BT T R IIES
S5 WL A TR T lIES S16 T R 44 i T T T EGES
S6 WL As FEFR T HE S17 B HYAX lIES
S7 L ZR A Jer T liES S18 LY IENEpiyii IIES
S8 il M i S19 IIZRAE He D i IS
S9 WAL HE TR RR lIES S20 TR FA AR S

S10 WAL A T L HE s21 SUMAA T lIES

Sl1 WA B AT AR IES

2 HESHR

2.1 UHPLC 88 EE ST

211 KT A H R BRI AR R A
50 mg, AEHEMRE, B 50 mL HIEMIEM P, HE
A 75% H B 25 mL, FREE, MSALBE (TR
500 W, #%i% 40 kHz) 30 min, % %G E,
FH 75% WA SR E R, BRS), R, s
JEW, i 0.22 pm RFLIERRE, BN,

2.1.2 XMW AH 4 45 TCA. GCA.
GDCA. CA. TCDCA, TDCA X[ 5hid &, K55
Fx %€ , il 8 & TCA. GCA. GDCA., CA,
TCDCA. TDCA XJ [ fit ¥k B 53 51l i 4.00, 0.96,
0.32. 0.48. 2.40. 1.60 mg-mL™" fYIR & Xf B 5 I
W, SRF 2 AR B A 2 R[] o o v B TR A Xt
HE S TAEW

213 {OiE4F  ZOBAX SB-C (150 mmx3 mm,
3.5 um) A RERE, TRANAHALC H RR R T pH 4.0 1
0.03 mol-L™" ZMREHR (A). LM (B), HEE (O),
BB BEVEML (0~5 min, 34% A, 11% B; 5~7 min,

34%—17%A, 11%—28%B; 7~16 min, 17%—
10% A, 28%—35% B; 16~18 min, 10%—7%A,
35%—38%B; 18~20 min, 7%—0%A, 38%—

60%B); i 40 °C; JEE 0.5 mL-min'; #EFE&E
10 uL; ELSD il &% A < ik 2.1 L'min'; {58
BIREE 115 °C; HasfE 4, A

214 FksEEER

2.1.4.1 {EHEEEERE ST FIRIRER B R
50 mg, KEHBHE, % “2.1.17 TR 5 kEflEAhL
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MR, 2,137 TR 3 Ak Rk Sk kA
6 B, idsk kR, DIOREARFEES , 0EAERGE
5 A 5 0 A BT Y 5 S h S IRIE, TR
5 2% 3L 8 W (% AH X & B3 15 8] (relative retention
time, RRT) Al A %} 1% [ FX (relative peak area,
RPA) fAHXT bR HES 2 (RSD) {H15<3%, RULES
KB AT
2.1.4.2 FoE MBS AEMH RSB R Y
50 mg, KEBME, & “2.1.17 TR rkhl st
ARV, 2137 TR EGE AT 0, 1,
2. 4.8, 12, 24 h ke, o EIEE, LIS S0E
hZ MR, THA S A LA IR RRT 1 RPA Y
RSD ¥1<3%, FHMHLMAREZET 24 h NE
EPERLT .
2143 EEMRKE  HBCSIFENTEES B RS
50 mg, KEEFRE, % “2.1.17 TR FArH
HERSAEW 6 1, VL “2.1.37 TR (i &4 e AT
MW, ICEEIGE, LS SIS mIE, HEH
A I RRT Al RPA ) RSD<3%(n=6), FHAR
Tk EE R
2.1.5 FRLCERE S LI RSN B 21 HEE
REITRERR A, $2 2,117 TR )5 gl & R
VW, i “2.1.37 WUT g SRR T A b,
TESR SR . B 21 HEAS R = H S AR 3
KR A B R IZ 5 b2 e o
PSR IR R GE ) (2012 hR) BRAF AT 734
DL S1SHEM RS S ENE, sl gk ml
B8] & B 0.1 min X 4% (4,385 16 2 fi AL IE J5 H B UL,
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7 21 #EAE IR RS S UHPLC-ELSD 45 20 &1 3% &
Xt HRFE S g (E 1), Hemae 11 AN EEE, SR
5557 B LT 5 e B et TR A (81 2), B
E 25 I TCA, 35188 GCA, 451N
TCDCA, 55k TDCA, 6 5§ A GDCA, 7%
gk CA.

2

1

HL 4 67 891011
i‘ A’

o

SENTEReamoSs

e

UL LAPDNLLPLAALL

NERLRLLALNRRAAA

c— | — |
..................... St

01234567 891011121314151617181920
t/min

1 21#t ¥ & /4 # &% UHPLC-ELSD % & [ #
(S1~821) Fuxf B 45 20 1% (R)

Fig. 1 UHPLC-ELSD fingerprints of 21 batches of sheep bile
samples(S1—S21) and control fingerprint(R)

2

A

012345678 91011121314151617181920
t/min

7
\ 6 89 1011

01234567 891011121314151617181920
t/min

2 RaeXEE (A) B R SEE (B) B9 UHPLC-
ELSD & 3% [

2RI NR ; 3 EUMER ; 44 e R B0 IR 5 S—2F sk T AU IR
6—H 2B UInmR ; 7-HRR

Fig. 2 UHPLC-ELSD chromatograms of mixed reference

substance(A) and control fingerprint(B)
2—taurocholic acid; 3—glycocholic acid; 4—taurochenodeoxycholic acid;
S5—tauroursodeoxycholic acid; 6—glycodeoxycholic acid; 7—cholic acid.

B 21 HEEARTH R A R A (P2 dE
S EITE AU PR R S8 ) (2012 W) FE4T AL I
fro GERULEE 2, SXFIRSE S L, S2. S6.
P E LA 2G5 2024 4 4 55 41 555 8

S17. S20 AHUERAL, H S2. S20 #<0.50; H
ARESAUEE £>0.90, FKAAI 17 HLRE S 814 Sy
() —2k

T2 HMEI AR R SUEE ot PR 4SS A DUE 4 AT

Tab. 2 Similarity analysis between fingerprints of sheep bile
samples and control fingerprint

ETae) HBLE Gy HALLE ElRe) AL
Sl 0.972 S8 0.971 S15 0.982
S2 0.453 S9 0.980 S16 0.994
S3 0.972 S10 0.971 S17 0.889
sS4 0.971 S11 0.972 S18 0.993
S5 0.970 S12 0.976 S19 0.936
S6 0.711 S13 0.976 20 0.384
S7 0.991 S14 0.966 S21 0.966

22 2R ERNE

221 ARESM AE “2.1.37 FTHGE (O S
fifi b, HEREESH 10 pL B, BT 2 5 0& (TCA) M
5 %5106 (TDCA) g A K, EHLHER, Ha
Tk UG BT Sk R G, S IR AU 9T % I R A AR
Bf, 3% & (GCA). 4% 1§ (TCDCA). 67 %
(GDCA). 7 5l (CA) WAL AR, 5
e 2 s E L, RSB S 2.
10 pL A HT, DAHERERE 2 pul 9 €835 ] 0 1T R
45 A RE S TCA F1 TDCA A& &, LIaERE
10 pl i G T AR 45 T R S P GCAL
TCDCA. GDCA. CA &,

222 LMEXRRFLE FEEHEWIR “2.127 WFA
[ BB SRR, 4% “2.2.17 TR A5 Sk AT
FEFFIC I A . DA TR A R 5 kA A
bR (Y), DAXF B RE i (ng) X BU(E A 185 A b
X)), ZelprdEmhZe, IR TAERIE, 1545
MU RE . AR () S, X IR
PR REIT HRESTHT, 25 W LUE M L S/N=3 B 11
AR RE R, L S/N=10 I i) B e 8 oy o
wRR, S5 3.

223 FiktEEER

2.2.3.0  [UERREEBERLS  HU ST ERRT AR SRR
2550 mg, KBRS, L “2.1.17 TR )7kl &4t
WA, BL €227 TR (04 4 1 % gk vERE
65, IR EIEE T A£G YIEE R, AR
TCA. GCA., TCDCA., TDCA. GDCA. CA I
FLRSD {H43°M 0.39% ., 2.36%. 1.37%. 0.82%.
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Tab.3 Results of linear regression equation, detection limit and quantification limit for 6 components

1y myEpiyss r £ Fl/mg - mL ! 6 R /mg-mL ™! JE It fiR/mg-mL™!
TCA Y=1.5199X-12222 0.999 7 0.062 5~4.000 0 0.0312 0.062'5
GCA Y=1.605 6X~1.450 1 0.999 9 0.061 6~0.985 0 0.030 7 0.061 6
TCDCA Y=1.572X-1.621 8 0.999 7 0.075 0~2.400 0 0.037 5 0.0750
TDCA Y=1.726 4X-1.997 9 0.999 9 0.100 6~1.610 0 0.050 3 0.100 6
GDCA Y=1.403 9X-0.526 2 0.999 8 0.023 0~0.737 5 0.0115 0.023 0
CA Y=1.741X-1.499 2 0.999 3 0.030 0~0.475 0 0.014 8 0.0300

237%. 2.57%, FRUULEHKGE R R AT

2232 Rt S EMy AR R Y
50 mg, AFEME, LU “2.1.17 TR 5l Atk
MV, PLO“2.2.17 TR @ &0 5 F 0.
1. 2. 4, 8, 12, 24 h bk, idREOiGE P 51L
A Wi m AL, 3FE TCA. GCA. TCDCA.
TDCA. GDCA., CA& ffi 1 RSDE 4 %l K
0.39%. 2.43%. 1.32%. 0.74%. 1.24%. 2.42%,
FKIABHRSE SR T 24 h WEEMER Y.

2233 HEEMKE  BSIEMETAEMH RS
50 mg, KEEWE, T “2.1.17 T Fref E i 7 vk
AT A AR AW 6 0y, DL “2.2.17 TR gk
FAFHEATIN AR, SR ] A A A v T AR
8 TCA. GCA. TCDCA. TDCA. GDCA.
CA % i RSDTH 5 51~ 0.72%. 1.83%. 1.59%.
1.05%. 1.28%. 1.26%, REIATERZ MR
2.2.34 AR R B A A R ER T
S1 BER Y R L) 25 mg, KEEME, Vi1 610, 4>
Wb A %t BB 5 TCA. GCA. TCDCA. TDCA,
GDCA. CARAHWE R, % “2.1.17 T T Frif
SE BT A E AR W, LA €227 T A
ST AT AT, e SRR, DU
2 uL Ay £ 3% P 0 T AR 2 SR B RE A R TCA A
TDCA WAL [RIR N 97.54% . 99.23%, RSD K
2.45%. 1.67%, VIHERERTR 10 pl o9 o 1A 0g
Tl R 45 BB R S P GCA. TCDCA. GDCA.,
CA AL [ e % K 103.57%., 99.90%. 97.26%.
99.10%, RSD {H} 1.13%. 2.62%. 1.28%. 1.88%,
S5 IR T Sy 0 R R AT
224 FESEEINE  BORE = HE AR AR o
KL 50 mg, FEEME, % “2.1.17 TR EFEAT
il 21 AL AW A 3 0, DL “22.17 WiF
SRR TN E , TR, DASERE AR
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2 uL {5 35 P& 0 TET R 45 SR F AR L R TCA il
TDCA &¥E, DIFFEABUN 10 L ik & g m
45 53 5K 5 F GCA. TCDCA. GDCA.,
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fife” AR X AT HE Y, 2R
MR 2 BARSR T s, RRAR AT Z1 i 224~ 52 1
TRV ZR G REMA ] .
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86.08%, MMHEIIL 69.24%, T & FAH RIS
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2.3 IRSMCAEARTE T
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Tab.4 Determination results of 6 compounds in 21 batches of sheep bile samples %
it TCA TDCA GCA TCDCA GDCA CA SSEEy
S1 49.39+0.77 19.56+0.33 1.44+0.03 3.82+0.03 0.3440.01 0.83+0.02 75.38
S2 45.87+0.14 8.11+0.23 17.90+0.05 1.71£0.03 1.134+0.02 0.52+0.01 75.24
S3 41.15+£0.24 9.54+0.13 1.98+0.01 2.08+0.03 0.26+0.00 0.33+0.00 55.34
S4 40.78+0.58 10.95+0.22 0.82+0.02 3.99+0.05 0.160.00 1.24+0.03 57.94
S5 50.99+0.27 12.26+0.06 0.54+0.01 3.39+0.02 0.124+0.00 1.30+0.02 68.60
S6 45.42+40.21 6.94+0.06 0.84+0.01 2.16+0.03 0.23+0.00 4.21+0.03 59.80
S7 51.31+0.97 12.52+0.23 2.31+0.05 2.21+0.06 0.18+0.01 0.54+0.00 69.07
S8 56.51+0.47 12.16+0.30 0.56+0.01 3.10+0.03 0.124+0.00 0.95+0.01 73.40
S9 57.59+0.75 14.35+0.13 2.17+0.01 4.62+0.06 0.18+0.00 0.30+0.03 79.21
S10 48.05+0.57 18.25+0.17 1.24+0.02 4.94+0.07 0.51+0.00 0.26+0.00 73.25
S11 40.61+0.99 10.85+0.05 5.85+0.08 2.26+0.06 0.70+0.01 1.92+0.00 62.19
S12 49.78+0.28 11.37+0.27 5.70+0.02 2.20+0.03 0.42+0.01 1.18+0.01 70.65
S13 47.62+0.75 11.33+0.33 1.384+0.02 1.7240.03 0.1440.00 0.32+0.01 62.51
S14 46.92+0.40 16.07+0.09 0.40+0.00 2.62+0.06 0.234+0.01 0.20+0.00 66.44
S15 46.99+0.05 18.05+0.09 2.71+0.02 3.28+0.03 0.39+0.00 1.88+0.01 73.30
S16 60.86+0.40 13.36+0.01 3.48+0.01 2.79+0.00 0.37+0.01 0.48+0.02 81.34
S17 44.67+0.45 11.25+0.14 3.72+0.05 2.99+0.04 0.65+0.01 4.16+0.06 67.44
S18 58.22+0.29 16.00+0.05 5.15+0.04 2.96+0.03 0.30+0.00 3.45+0.04 86.08
S19 46.77+0.28 8.25+0.17 1.47+0.01 3.454+0.02 0.294+0.01 2.824+0.02 63.05
S20 34.74+0.97 4.83+0.05 13.88+0.11 2.254+0.12 2.80+0.07 1.98+0.85 60.48
S21 41.02+0.06 24.03+0.55 0.36+0.01 7.21£0.21 0.44+0..00 0.33+0.01 73.39

w5 FRI 6 MRS & M TOPSIS T4 4
Evaluation results of entropy weighted TOPSIS for

Tab. 5

the content of 6 components in sheep bile

g IERAHAE I Sieforiste SR
S1 5.809 389  3.374 748 0.367 454 7
S2 4901556  5.207 009 0.515 109 1
S3 7.205 439 1.031 578 0.125 237 21
S4 7.128076  1.139438 0.137 821 20
S5 6.266 723 2.789 576 0.308 026 12
S6 6.983250  1.839 635 0.208 507 18
S7 6.208 148 2.852983 0.314 859 11
S8 6.006 813  3.867 541 0.391 675 5
S9 5.689221 4218819 0.425 798 4

S10 5.967925  3.005 755 0.334 952 8
S11 6.836 686 1.190 084 0.148 264 19
S12 6.077 643  2.565 868 0.296 855 13
S13 6.604 242 2.134 001 0.244 214 15
S14 6.310005  2.462 172 0.280 680 14
S15 6.034938  2.796 071 0.316 620 10
S16 5.692 135  4.859 247 0.460 532 3
S17 6.620 724 1.863 569 0.219 649 17
S18 5246905  4.485583 0.460 888 2
S19 6.778 661 1.938 686 0.222 394 16
S20 6.494 449 3.089 777 0.322 381 9
S21 6.348 632 4.049 318 0.389 434 6

P EIAR Y 22 2024 4F 4 H A5 41 355 8 1

DURE e BE RS AR bR X, FETEBR R N AL AR
TR IR R G TR, AR R A
X HOE R (IC,,), WE 45 2Rk H Z-score Frif
feabE, 255 ULIE 3~4,
232 ABTS HHHEFRZE  ACHIA R 21
ARSI (100 8. 6. 4. 2. 1 mgmL™)
5 ABTS % [7 mmol- L' 2,2-BX & -~ (3-&.3-4
FFWEME-6-fE iR ) ik L W S 2.45 mmol- L
FE R R AR BT 1 2 1 ARG, SRt
N 12h, Jo/KZBEMRE 30 £5 1, B HRERE %
WA 50 uL, JIA ABTS %k 250 uL, 121G HDE
FZ% 25 min, 7 BPAE 752 nm KR 0 E WG EE
Ao B B R R (%) =[1-(4,~4,)/4,]%100 i
B, OH A, SRR RO, 4,
Xof o AN [ v FE R X BRAA RO BEARL, A, s R
FJEREAE, IR EE S AsAr X, BRI RN
Pty Yy, ARG EERIBIG R, R
TIEA AR X 2 B0 bR (IC,,), M ESS SRR H Z-
score PRifEALALEE, 255 LK 3~4,
233 BB TIRRAES  FeSO, b Mk 2 .
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Tab. 6 Correlation degree and order of 6 components with
antioxidant indicators

DPPH ABTS FRAP
ST

SEERE RS OCBE MY CRE WS
1 0.924 TCA 0.930 TCA 0.952 TCA
2 0.874 TDCA 0.866 TDCA 0.879 TDCA
3 0.856 TCDCA 0.860 TCDCA 0.876 TCDCA
4 0.797 GDCA 0.781 GDCA 0.790 GDCA
5 0.748 CA 0.742 CA 0.746  GCA
6 0.739  GCA 0.741 GCA 0.741 CA

3 g
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IRy HPLC F8 8 EIEiER . BRI RS %
Gy LTSS, SRAMRICELSS , 78RR I AE
SRyl AR A, AT LAAS I R AN T I BT,
AHWF5E % T UHPLC-ELSD 57 21 it 2E R 1T 45 2C
B, e T 11 A0, 5@ 5 X0 B xR
Al TCA, TDCA., GCA, GDCA., TCDCA, CA
6 NHLAT, JFEESE T RINFR IR FR AR 6 S
T E 7k . REER 16 472 1 21 HHLFE 5 7 il
LR TR, FMHHET BT 6 Ml B & mil
[}y 55.34%~86.08%, TCA. TDCA Ay & &%
B, MR TR R 39.57%~74.22%, AT
A A RE AR 3 2 DLSS A B I R 1B A
e, H TCA. TDCA FyH&E FEMS, 530
BN 27 2024 4 4 A5 41 545 8 1)

B3,

FEAL TOPSIS 2387 77 vk & W P 7 s
HEBR UL R TP, R 4. RN 2544 5
o ARSCRAVREAL TOPSIS 20 5 vt E AR 6 4
PRI R S R A3 B AT AN ] 7 A 5 5t 0T
iR BN A/ HEA T 10898 S2. S18,
S16. S9, S8, S21, SI. S10, S20, S15, #MH
XA B TR A, 21 HURESR POk B b5 X Y
9 HEFE R 28R i, ForbH R AT B R
b (S2. S8, S16. S15) W&+, i FRIHA
34t (S2. S16. S8, HE& 1. 3. 5); 21 fitEEs
() 6 Htt 28 2 19 3 IV HE 44 /9 A S2. S8,
S10. S16. S20 #t: sHLFE &, HH AR SHA
S2. S8. S16 H: 3 LA, FB = Fdb X 43
F BT A . BRI B 5E R WA [R] 77 b
FRTFRERSRER AL VC B2, HBEAR
I8 DPPH. ABTS [ HH 5L IG BRAE T AL 251140 )i
ST, L6 Ao i & 3 P SE Ak B A i
PEATIR A OCBEE T, S5 EW 6 N sr5 34
PrEALRE I HR bR B A — XM, H TCA.
TDCA. TCDCA 3 a4 54 a i I Gk 3
>0.8, AT g A AU A AR A E B R AR A
5% XA TOPSIS 43 A HEZ T 10 #5086 S AR
Gy RE AT AT R, B S20 Ab, A 9 MR
a1 6 N B AT B R R, TCA. TDCA.
TCDCA 3 4~ i S BR S2. S20 AhHA 8 Ml
B, fH S2(H ). S20(TE) 2 M EEAh (B 4R
) 1 GCA ErEANTmE THAM 19 MM, $&RF
RRYHHTEALRE I Bk T 518 M o & A 4, ]
AEIE 5 25 16 PR 23 22 (B A LB AR 56 o F8 803
Mras A RS2, S20 5% AR 48 S0 I (14 A0 DL B
¥1<0.50, S5HARE2ERRK,

H A E s AR i v MR e, S8
FRTFERER D SRR P . E 54 M E
¥, FMHIFH TCA. GCA, TCDCA. TDCA,
GDCA. CA ¥ 54 0yt A5 e B>,
2 2020 FERN T A8 W0R W, ABAR A HAH g
JFkE Z —, R “EEHE . FTSRBES
PREC. INTHIAL” o TCA. GCA I fif 2515 5 i 5
RIRERR , 1158 21 #iLFE S h TCA. GCA, CA 34
B B 38>40%, DACERE S E =2 A8 5 A4
By R IEAT T, BIAE 8 ). IR 2 )
R B A KRN T 3 AR S R>50%, 1

Chin J Mod Appl Pharm, 2024 April, Vol.41, No.8

- 1073 -



HR . WA, WEFRYFES: TCA. GCA. CA 3 P HL
Iy B R I>50%, BN LRI FURHEBUR &
N T A8 g i IR R B vl A 5% 1ok A X 3 M
Y RIAERRYE

AW R S E R E I KT E R
B2 S 45 A WAL TOPSIS I K A6 5 Bk i 43 M 5
B, XPEMRVE R SEATIEY, ECA SCEIRIIA R
AFAEREERE L, R T ERT iRk, B
i — 2L R MR R KR s Wy 245 61 BA AR 424
FHHTR

REFERENCES

[1] ZHANG Y J, XIA J, QIU J S, et al. Research progress in
pharmacological effects and quantitative methods for biles
acids in Calculus Bovis[J]. J Int Pharm Res([¥ fr 24 - 0F 57 4%
7), 2016, 43(2): 268-274.

[2]1 XIONG J, ZHENG T J, SHI Y, et al. Analysis of the
fingerprint profile of bioactive constituents of traditional
Chinese medicinal materials derived from animal bile using the
HPLC-ELSD and chemometric methods: An application of a
reference scaleplate[J]. J Pharm Biomed Anal, 2019, 174: 50-
56.

[31 LIY, YUHL, WANG W, et al. HPLC fingerprints of pig,
cattle and sheep biles[J]. China J Chin Mater Med(" [E {7 24
#2), 2018, 43(12): 2580-2585.

[4] SHIY, SUN D M, XIONG J, et al. Study on determination of
cholic acid and glycocholic acid from Capra ovis fellis pulvis
by HPLC-ELSD[J]. Chin Pharm Aff(* [E 25 55), 2013, 27(9):
935-937.

[S] LIUZ M. A pilot test studies on extraction of cholic acid from
bovine and ovine bile and establishment of HPLC-MS/MS for
determination of cholic acid[D]. Hohhot:
Agricultural University(PN 52 i 46 b K 2#), 2017.

[6]  XSCH, T3, HEA. MR X JAEA BT 7 e S M Y SE B F
ZE[J]. PUJIIFR I, 2010, 28(1): 32-33.

[7]1 B2, WML, FNEIR NGS5 28 7 A0) 2L KB A #A ).
rhEE A4, 1956(7): 361-363.

[8] WANG X, CHEN X, WANG X, et al. Research progress on
synthesis, determination and pharmacological effects of animal
bile and bile acids[J]. Jiangsu Agric Sci(YL.7r4 [k F}=%), 2020,

Inner Mongolia

<1074 - Chin J Mod Appl Pharm, 2024 April, Vol.41, No.8

9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

48(18): 36-43.

ZeIRH, My, PR

2010(6): 28.

XSO, PR, R, SRR I R IR AR 0 g

WEFE[I]. R 25254, 2009, 37(4): 20-22.

X OSCHR, PR, RS, AN A RIEME S PGE, & &
AARARSC R SLIRAIFSE[I]. R ES 2515 K, 2009, 26(5): 50-52.

sa”T’ VAR, B 20T R AE & & A 7= b 4 N R TSR 0]
IR EHEEE, 2022, 43(12): 23-27.

HpE 2. —E[S]. 2020: 5-9.

Ha R, AR, BREHE, 4. 0w 2 BT

A2, 2010, 12(4): 15-18.

FE SR, PRI, SR 4. AR SE AR K L i e e A

U ERIXS ELWFSE[T]. T2, 2021, 44(3): 586-592.

CUI Y C, SHAN L Q, LIU X F, et al. Investigation of

protective effect of different bile and their Arisaema cum bile

s AR M 9] A6 Ok,

I R3], Hh

on acute lung injury rats induced by LPS[J]. Chin J Exp Tradit
Med Form(* [E| 5256 7 7] 22 4% ), 2020, 26(1): 125-132.
ZHOU X X, LIU D, YE X C. Research progress on chemical
constituents and pharmacological action of sheep bile[J]. China
Herbiv Sci(Hf HF A sIWEE), 2021, 41(4): 42-45.
BAO L G, ZHOU L, HE X L, et al. Activating effects of
taurochenodeoxycholic acid on glucocorticoid receptor[J].
Chin J Vet Sci( 1 E & E244R), 2019, 39(2): 286-291, 322.
XINY T, LI WM, GAO Y. Effect of pretreatment methods on
content of cholic acid of sheep bile[J]. Chin J Exp Tradit Med
Form( [ 55877 7 2244 7K), 2013, 19(20): 30-32.
CHEN J M, WANG T, GUO Q S, et al. Comprehensive
antioxidant and anti-inflammatory activity of alcohol extracts
from Chrysanthemum indicum in different areas based on
entropy weight and TOPSIS methodology[J]. China J Chin
Mater Med(H [H Hh 25 7%7), 2021, 46(4): 907-914.
CUI T, LI W Y, WEN S, et al. Comprehensive quality
evaluation of Alpiniae Oxyphyllae Fructus from different
producing areas based on OPLS-DA combined with entropy
weight TOPSIS method[J]. Mod Chin Med( & BL G H 25),
2022, 24(8): 1561-1567.
YAO L W, SHI Y, WEI F, et al. Investigation, determination
and discussion on bile acids in sheep bile[J]. Chin J Pharm
Anal(Z5¥) 53 #7124 75), 2021, 41(10): 1718-1723.
JKAESE. 4NN B (RFSE[]. T2y, 1983, 14(7): 15-17.
Wk H#: 2023-09-28

(B 5idw: ThfH)
BN 2G5 2024 4F 4 H 55 41 545 8 1)


https://doi.org/10.1016/j.jpba.2019.05.035

	1 仪器与试剂
	1.1 仪器
	1.2 试剂

	2 方法与结果
	2.1 UHPLC指纹图谱的建立
	2.1.1 供试品溶液的制备
	2.1.2 对照品溶液的制备
	2.1.3 色谱条件
	2.1.4 方法学考察
	2.1.4.1 仪器精密度试验
	2.1.4.2 稳定性试验
	2.1.4.3 重复性试验

	2.1.5 指纹图谱的建立及共有峰指认

	2.2 多成分含量测定
	2.2.1 色谱条件
	2.2.2 线性关系考察
	2.2.3 方法学考察
	2.2.3.1 仪器精密度试验
	2.2.3.2 稳定性试验
	2.2.3.3 重复性试验
	2.2.3.4 加样回收率试验

	2.2.4 样品含量测定
	2.2.5 熵权TOPSIS分析[20-21]

	2.3 体外抗氧化活性
	2.3.1 DPPH自由基清除率
	2.3.2 ABTS 自由基清除率
	2.3.3 铁离子还原能力

	2.4 6个成分含量与抗氧化作用的灰色关联度分析

	3 讨论
	参考文献

