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components in six commercially available Angong Niuhuang Pill (ANP) products. A chromatography-tandem mass

spectrometry (LC-MS/MS) method was developed for the simultaneous quantification of deoxycholic acid (DCA),
cholic acid (CA), hyodeoxycholic acid (HDCA), glycocholic acid (GCA), taurocholic acid (TCA), curcumin (CC),
baicalin (BC), berberine (BBR), and crocetin (CRT). A gas chromatography-mass spectrometry (GC-MS) method
was established to determine muscone (MCN) and borneol (BN). The analytical methods were validated and

applied to assess the content of the 11 components in six ANP products and their plasma exposure levels following

intragastric administration in rats (All animal experiments had been approved by the Experimental Animal Ethics

Committee of China Pharmaceutical University, ethics number: 2024-07-131). The quantitative methods utilizing
LC-MS/MS and GC-MS were successfully established and validated for the simultaneous quantification of DCA,
CA, HDCA, GCA, TCA, CC, BC, BBR, CRT, MCN and BN both in vivo and in vitro samples, respectively. The
contents of HDCA, DCA, CA, GCA, TCA, CC, BC, CRT, BBR, BN and MCN varied over the ranges between
0.22 £ 0.03-1.47 £ 0.41, 0.22 + 0.03-1.48 + 0.39, 0.65 £ 0.01-4.28 + 0.30, 0.44 £ 0.01-0.80 £ 0.02, 0.49 + 0.05—
1.36 = 0.04, 0.001 2 = 0.000 1-0.007 1 + 0.001 0, 3.49 + 0.80-4.47 + 0.13, 0.003 6 + 0.001 1-0.013 7 = 0.014 8,
1.77 £ 0.05-4.84 £ 0.41, 4.70 + 2.09-10.91 + 3.08, 0.20 = 0.03-0.44 + 0.04 mg-g"', respectively. Similarly, the in
vivo plasma exposure of HDCA, DCA, CA, GCA, TCA, BC, CRT covered the ranges over 5 088.63 £ 2 701.16-
11 819.10 +7 585.61,3 639.42 + 1 970.63—18 853.46 + 18 309.75, 19 397.89 + 9 464.21-182 870.72 + 236 816.06,
11 011.97 = 4 236.99-57 331.79 + 76 180.09, 53 607.57 + 43 279.12-109 961.78 + 82 288.37, 590.17 + 175.72—
2 424.90 + 589.22, 74.95 £ 19.38-586.84 + 194.49 h-ng-mL", respectively. The plasma concentrations of the other
four components (CC, BBR, BN, MCN) were below the detection limit. Three robust quantitative analytical

methods were established and applied to evaluate variations of the content and in vivo exposure levels of 11

components in six ANP commercial products. The results demonstrated that the contents and in vivo exposure of

some of the 11 components are consistent in the 6 products, particularly in the products containing the same natural

or artificial bezoar and musk, or those manufactured by the same company. However, the inconsistency of the

contents and in vivo exposure of some other ingredients suggests variations in the selection of raw herb medicines

or processing technology. It suggests the crucial importance to monitor the source and quality of the raw herb

medicines, and unify the processing technology. Furthermore, this study provides the data and reference methods

for the supervision and consistency evaluation of quality amongst the products.
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FrERSIRF

FrifE §  HDCA (it 5 : SLBT0990).DCA (it 5 :
SLBB6491V). CA (it 5 : SLBV8654). GCA (#it 5 :
SLBZ5314). TCA (it 5: SLBX2412).2: S lH% (DHCA,
fit 5 : BCBZ5938, LA I b ik 5 40 ¥ > 98%) . DL-4-
FOE TN R R (Cl-Phe, it 5 : SHBL0057, 41 )% > 98%)-.
CC (#t%5: WXBD8639V, 41 & 95%). Il & 7% BR /' g
(MEMY, it 5 : BCCN1240, 4 & > 98%) I BC ({it 5
MKCRO0641, 4 E 95%) ¥4 K B 3 [H Sigma 2 7 ;
BBR (It 5 : 242354, 4§ > 99%) il BN (#it 5 :
S395901, 4L > 97%) ¥ 3k H 55 [ MCE A 7] ; CRT (4t
5 : MUST-22033010, 4 £ > 98%) 5 MCN (it 5 :
MUST-16051006, 41 & 98%) FH il AR = LK 2E W) B 4
BIRAA .
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(5 P3331728, 4l > 99.7%) W [ | i 72 38 BH Ik
WAERA T L L (520210827, Bk dy) T H
KA By A R A \] — H R AR (DMSO, it 5
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50 000100 000 ng-mL", J& 4 TA/E W FHHLACL .
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73 51259 150,600 2 0008 000 ng-mL"; V& & T AE W I
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Cl-Phe fif % ¥, B 1 A &% 200 ng'mL" DHCA 5
200 ng'mL" Cl-Phe 1) H B Ui € 57 ; 3 1 mg-mL"
MEMY fi# %, BE il A 1 000 ng-mL" MEMY ) Z. 1R
ZBEFEHL

YIRS FREC—E B ANP T-WHEH, A
R A (0.5% CMC-Na: 5% N-H1 3 -D- 3 &
WhRE D B = 3:2:2), 7850 WFEE, Bl % 0.1 gmL" V&
B

AR BN B A &
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Pk (4.6 mm x 50 mm, 3.5 um), WA 0.05% H R
(A)-2ZJF (B), BEEEVERG: 7735 1 FH Tl 52 HDCA.DCA.
CA.GCAFITCA: 0~1 min (10% B)<1~1.5 min (10%~
35% B)<1.5~7.5 min (35%~55% B).7.5~8 min (55%~
85% B).8~11 min (85% B).11~11.5 min (85%~10%
B). 11.5~14 min (10%), ¥t i&: 0.6 mL-min”, N ¥x A
DHCA; J7i%2 I+ % CC.BC.BBR 1 CRT, 7 it 5
J#: 0~1 min (10% B), 1~3.2 min (10%~30% B), 3.2~
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5 min (30%~85% B), 5~8 min (85% B), 8~9 min
(85%~10% B), 9~11 min (10%), i /& : 0.5 mL-min”,
W5 Cl-Phe; BEFEAARR: 5 uL.

JRiG &AM 5 B YR (BSD; A
HDCA.DCA.CA.GCA M TCA: 15 TR B, 4 Bh
S 4K 1 (ion source gas 1, GS 1, N,), 65 Arb; #fj B < 44 2
(GS 2, N,), 70 Arb; % B S i & (temperature, TEM),
550 °C; "< i A (curtain gas, CUR), 35 Arb; Hlf i <
(collision gas, CAD, N,), medium; CC.BC.CRT #I BBR:
E AR [ BRI AR B SR T (N), 65 Arb; Al B S
A2 (N,), 70 Arb; %l Bh <L, 550 °C; A7 <, 35Arb;
fill 8 < (N,), medium. H Arfb & PR 5 an % 1
Fs .

Table 1 MRM parameters of the analytes. HDCA: Hyodeoxycho-
lic acid; DCA: Deoxycholic acid; CA: Cholic acid; GCA: Glyco-
cholic acid; TCA: Taurocholic acid; CC: Curcumin; BC: Baicalin;
BBR: Berberine; CRT: Crocetin; MCN: Muscone; BN: Borneol;
Cl-Phe: 4-Chloro-DL-phenylalanine; POS: Positive detection
mode; NEG: Negative detection mode; MEMY: Methyl myristate;
DHCA: Dehydrocholic acid; IS: Internal standard

Analyte Mode Q1/Da  Q3/Da DP/V CE/eV
HDCA - 391.3 391.3 -40 -5
DCA - 391.4 345.4 -40 -45
CA - 407.3 3432 -40 -48
GCA - 464.4 74.1 -40 -67
TCA - 514.4 124.1 -40 -83
CcC - 367.2 217.1 -60 -15
BC - 445.1 269.1 -100 -36
CRT - 327.2 283.3 -40 -13
BBR + 336.2 292.2 120 39
DHCA (IS) - 401.4 401.4 -100 -10
Cl-Phe-NEG (IS) B 198.0 181.0 -90 -18
Cl-Phe-POS (IS) + 200.0 154.0 40 16

SHE GG RIS &

o 3% % fF B SH-Rxi-5Sil-MS (30.0 m x
0.25 um % 0.25 mm) 4354 725 FHl: 0~2 min (80 °C).
2~5 min (80~200 °C)~5~7 min (200 °C).7~9.5 min
(200~300 °C).9.5~12.5 min (300 °C); FEFEAAFR: 2 uL.

JRE ot S B U SRR O &R
A BRI 19.4 mL-min'; (L% AEJRIE: 1.23 mL-min’;
Sy b 10015 HERE TR B 210 °C; B 1 I8 i
220 °C; fL e I B 220 °C; K #§ HL K 0.96 kV. 1
iR BB TR R (SIM), BN: 95 Da (m/z), MCN:
238 Da (m/z), MEMY (P #5): 143 Da (m/z). i fr &
i8] 4355 4 4.5.8.2..7.2 min.

bl &

HEMEEN, TPATHREL60 mg FES 2 310 (n =

3), I 1.8 mL B4k 5 DMSO, 100 Hz #2 7% 30 min {2
B, S RNRER . & UMBS, BUS0 nL IR &R, I
A 150 uL F % (% 200 ng-mL" DHCA #1200 ng-mL"
Cl-Phe), %% (1 800 rmin™, 5 min), 0> (18 000 rmin’,
5 min) J5, B 120 pL FiE W, B RES L (18 000 r'min’,
5 min), B 80 uL i W4T LC-MS/MS 4347, HU_ ik iE
BVREATE SRRE, UM IS TR 300 pL, A 300 pL
LW (&1 pg'mL' MEMY), 25 H (1 800 r-min”,
5 min), &5 (8 000 r'min”, 5 min) J&, B 200 pL i
W, BRSO (18 000 r-min™, 5 min), B 140 pL b i
HE4T GC-MS 437

MHAE S HUS0 pL 2R FE &, i\ 150 plL F
(% 200 ng-mL" DHCA #1200 ng-mL" Cl-Phe), ¥ ¥%
(1 800 r'min”, 5 min), &> (18 000 r'min”', 5 min) J7,
HX 120 uL _F3E W, FFRES 0 (18 000 r-min”', 5 min), HX
80 pL b W AT LC-MS/MS 43 #1 B 50 plL I 3¢ Bf
atr, M 150 pL B8 1 (% 1 pg'mL! MEMY), ZEHL
(1 800 r'min”', 5 min), &> (8 000 r'min”', 5 min) &, B
120 pL F 3% W, X250 (18 000 r-min”, 5 min), HX
80 pL EiEWIHAT GC-MS 737

W B i I ) 4% B SD KBRS A I, 4% [ af 2
SEYER (Vim) = 501 AT IR G B (1 800 rmin,
10 h), B0 (8 000 r'min”', 10 min) J& B i, #H4T — &
B0 (8 000 r'min”, 10 min), 3% W BN AW S = A
1%z .

AR IIIE

PR gk B S 25 3 SD oK R L3k 45uL, i
A HDCA.DCA.CA.GCA I TCA R & TAEM 5 uL, 78
4318 21 )5 T # RV BE A 104 204 504 100+ 200+ 500
1 000 ng-mL™" (¥ 1L R 5, $2 JE R i /1) 467 300 F “ I 3
FE &7 VE AL B S HE4T LC-MS/MS Il GC-MS 23 #r . B
¥ SD K L %% 45 uL, i A CC.BC.BBR A1 CRT &
& TAEW 5 uL, 8 BN fI MCN IR & LAEW 5 ul, 785
TR AT 5 e R B N 1.2.5.10.20.50.100.200. 500
1 000 ng'mL" 5% 50.100.200.500.1 0002 0005 000+
10 000 ng-mL" [ IfiL 5 AF i, 4% JE“FE o] 467 00 R “ Ifi
WL 7 R A S HEAT LC-MS/MS F1 GC-MS 43 #7 .
L3 At 0 i U T AR 5 N AR I T AR 2 EE D p A, BLERI
WP x A8, #EAT R85 (BCEE R 3L, weLUx), 19 2
B o & AE A IRE S B 2[R 3 T R

LM WS EMmE bR LR E R ST
ANP J5 MLHFE 23 0] 2 BR R o i 487 T “ I R
T EEAR TR 3R AT LC-MS/MS Al GC-MS 43 #r, 15 5] it
RN N E B A R D R A2 i L D N A
FRAE A ) 20%
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R IR A v 1 28 1 57 LR 5 o RG 25 5 A ) o v i 25
(RSD) # i~ , #E 6 F& F M 4% % (RE) &7~ . LQC.
MQC F1 HQC i RSD #1 RE M. 7E + 15% LN, LLOQ 1
RSD AIRETE +20% LA .

BT RN AN A [ % dE K LQC MQC
HQC ¥ BT, & HUG MOARAE S 11 e Th] AR 5 4 [R) 94 B (1)
I 11 W TR AT B SR PP Ak 25 S5 R i b G
R EDURE (i 1) 06 T AR 5 H S DA AR ot P e T A R
PEAEFREN B . S5 AR T 38 AT i 4% S 0 R
e A EE N AE 85% ~ 115% 2 [i], RSD 7F 15%
LAY

FEdhfaE M 84 4T LQC.MQC 1 HQC ¥ i
SO R M, BRI RE AT 1 4% S 4, AT
ANRI AL B B i AL 3E T AE Z R N E 6 h; fE-80 °CF
it 47 3 K ; —80 °C¥A ¥ Ja 75 = IR MR VR 16 38 3 Ik, FF fh %
HECORE ) A8 IR I 2R RE O VAT A Ak B dE
FEo T — 2R e RRCRE b 1) 287 TR “ LSRR 7 7 v
TS 04T A S AT AL 3 S, 7E B B3k AR S ThCE 24 he
AR 22 F B AT A 4 it 28 [ SELAE 5t v 25 20 A 40 1 s 0 ok
J¥. 24 RE 5 RSDE + 15% LL I, A A i 45 i 4

FRORBERON, A5 v P R W B 2 ISR AR B ik
B T B ER (ULOQ) Y I 3% # & LAY A% 1 2% o
5FhfHYT R (HDCA.DCA.CA.GCA F1 TCA) % B 2%
.o REFIRSD RifE +15% LA .

KR ORANP EH AR NERR

SD KB (HEYE, 6 A #4, 190~210 g; MM, 7 &,
190~210 g) M B WL 438 R 12 A R A 7, GHIES:
20250331Aazz06190000475. SZE&TFUE T, ¥ sh 1A 3%
TEEUR N2 £2°C BN S55% + 5% MRS 1,
DAIE B SR 56 35 25 o S A R R ST 36 R P 4 i
E 258 K22 Y sL I 48 B AT, LI B &
v (1B 52 2024-07-131). FEZHEL6 R SD KB (M
HE2), S 6 RFEB 45 T ANPIR B, 45245778 H
1 gkg's RIRGHHT, KEREEEAZEIK 12 h, TRIRGH
J5 22510120 min, BL A% 4.6.8.12 124 h MK 5 AR HE %5
ik R 4E 200 pL ILFE (F 2R EAPTEE), 250 (8 000 r'min”,
10 min) J5-80 °C{R1F -

RS

RN ZEEAKTZRSH KA Phoenix WinNonlin
6.1 (Phoenix 64, Build 6.4.0.768) ' [ 4F Ji5 & #5i A

(noncompartment analysis, NCA), 7 % #l & 11 fiik &
W22 S 6 RHEH 45 25 5 15 SD K B Y 1A I 9% 2%
& (AUC,,,,)-

M B B 1 ) 22 S 43 Mt R GraphPad Prism
(GraphPad 64, Build 8.0.2.263) 1] Two Way ANOVA
(two way analysis of variance) % 11 Ff {b & ) & % 42
6 RUEH 45 2 J5 78 SD K B4R Y 10 L 3% 2 B & A7 E
MEZE BT

AF & F B 4> 47 BT (principal component analysis,
PCA) T4l 6 Flt ANP 7 i8] 22 57, 44 11 A E 25
)2 AR N 2R & (AUC, ,,,), 1618 T 71 7 #2 0
A7 B0 B i, MR A AL R HodE A SIMCA (SIMCA
14.1, MKS Umetrics AB, CA) #EAT £ 4% & F il 43 4347 -
B J5 $5="2 8/3+SQRT (AUC, ,,,) /10.

Z#HR
1 FAEFWIE

AT 5 R AR 5 B 0 58 9 N Ay, FLAE
PER & o LR H RS & Lo IR PE (ol OR B R L £
A BN SR AT I E R R I AR A, i
AR 2 UG IS A A, B £ s S T R AN YRORE A I
%, 7y xS 5 A B R 3 AT CCVBCVBBRLCRT 4 1
B A BEAT ARSI . A C18 SO s A, 6 5 B
TR R AT 04, D T B T LF I 3 B 8UR, 10T E
P BE eI 1.5~7.5 min PR HLAH LB 242 52 T 1~
1.5 min (10%~35% B); 1.5~7.5 min (35%~55% B);
7.5~8 min (55%~85% B). [F £l F C18 Jx M o it
¥, % CC.BC.BBR.CRT & 4 Fiift. &g AT A . 3L
A HLAR L A7) DL PR3 B F 50 1~3.2 min (10%~30%
B); 3.2~5 min (30%~85% B); 5~8 min (85% B). %
SAE W, 0 SR FH 0 s RE - TR R 2 KR P e I T VA
M CC.BC.BBR 1 CRT VU F 4k, & 4, /N FE ity 23 AT )
8] 75 B RE 2K 31 30 min; [ 2, K H I %2 Ja T P Fh
WU BN B e By R A I S Rk IR R Ay,
RRAE
1.1 trfEfhZe 1AM EPITE R RGN R A R
FIZEHE, 1S R 50 (R?) 1£0.998 7~0.999 5 2 [i], HDCA.
DCA.CA.TCA.GCAZMFEH 10~1 000 ngmL™", CC.
CRT.BBR £ {5 A 1~500 ng-mL", BC £k 5y
1~1 000 ng'mL", BN £t {5 H 9 50~10 000 ng'mL",
MCN 7 £& ¥4 385 Fl & 200~10 000 ng'mL". %1L &4
P thE i 2 2 1 7 2 B AH 0% R AE LR 2.
1.2 @M 11404+, BC.CC.BBR.CRT.
BN.MCN HI IS 7 £ B8 B 6] b 35 A R 58 T4, HL
R 2 18] LA B A P 5 A AR 2 TRV ASAELE S T4t
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Table 2 Linearity of the 11 analytes

Range

Analyte g Calibration curve R
/ng-mL

HDCA  10-1000 Y=0.001 52x - 0.001 22 0.998 9
DCA 10-1000  Y=10.000 299x - 0.000 338 0.999 1
CA 10-1 000  Y=0.000 388x - 0.001 25 0.999 5
GCA 10-1000  Y=0.00101x-0.0015 0.999 5
TCA 10-1000  Y=0.001 18x - 0.002 02 0.999 0
cC 1-500 Y=10.007 5x + 0.004 1 0.999 1
BC 1-1000  Y=0.004 24x + 0.000 982 0.999 2
CRT 1-500 Y'=10.000 763x + 0.000 748 0.999 0
BBR 1-500 Y=0.08x + 0.004 78 0.999 3
BN 50-10 000 Y=0.000451 5x+0.011 76 0.9990

MCN  200-10 000 Y= 0.000 009 362x + 0.000 787 9 0.998 7

S PR BRAVE A IR YE Ay, A2 A LK B —
5T, TR TR W S, AT DAL B i A
PR P RS S, B R R (B 1),

13 BEESERE KEES5EFREZLSREY,
LLOQ.LQC.MQC #1 HQC /K °F f#J RSD A RE ¥J {E
+ 15% LAV, 6 BH & 18 000 P RS 25 2  HE A FE 3 1E W] 42
ZAEEI o

14 ERYESEIEIWER 1745 7 g 11 F ek
3 V10 5 i 295 AN X IR, SR %2 3] B X 11 R o 2%
N, B, A A S B3R AE 89.6% ~114.2% 2

i) (% 3).
15 FRREM PR 7RI A 114 AW AE S R i
260 T AR E T, B =R E N IR E

PERAEE E S A e RS E . SR,
i RE (%) F1RSD (%) ##E+15% LA, K FTH 5
M (e SRS (A b il A7 RN AR B 264 R AR 2 R E 1 o
1.6 FHEREXLRL S FPAH B BEAE i (¥ RSD A1 RE
FE£15% DL, 201885 ULOQ I I3 R il 2237 1 20
B J 02 53R4T 38 A BRI, BT DL AT 56 b 23 AT i o
TR IR
2 EENE

6 ™A 7= b R, HDCAVDCALCA.GCA.TCA.
CC.BC.CRT.BBR.BN fil MCN % 11 fi ik & #0104 &
Y A2 0.22 £ 0.03~1.47 £ 0.41.0.22 £ 0.03~1.48 +
0.39.0.65 + 0.01~4.28 + 0.30.0.44 + 0.01~0.80 £ 0.02.
0.49 + 0.05~1.36 £ 0.04.0.001 2 + 0.000 1~0.007 1 +
0.001 0.3.49 + 0.80~4.47 + 0.13.0.003 6 + 0.001 1~
0.013 7 + 0.014 8.1.77 + 0.05~4.84 + 0.41.4.70 +
2.09~10.91 +3.08.0.20 £ 0.03~0.44 + 0.04 mg-g" (¥
4). HHE IR, 6 DMANIE KA 11 AL S
P& 5, th HDCA [ iR, FE 6 = mh, & &
B 7 AR B R IR 6.7 £, A E
AT I o 2H RO 43 AH [F] R ANP P2 dl ], 11 Fid &

Table 3 Matrix effects and extraction recovery all analytes in

plasma (n =5)

Spiked Extraction Matrix

Analyte B
/ng-mL recovery/% effect/%
HDCA 20 105.2% 99.2%
200 96.0% 103.5%
1000 98.3% 101.2%
DCA 20 101.7% 95.4%
200 94.7% 99.9%
1000 95.5% 100.9%
CA 20 102.7% 104.1%
200 98.1% 96.0%
1000 98.3% 101.3%
GCA 20 106.1% 104.3%
200 93.9% 95.1%
1000 97.4% 99.2%
TCA 20 110.7% 99.2%
200 99.4% 102.9%
1000 96.5% 99.4%
CcC 2 106.8% 105.2%
200 96.3% 101.9%
500 92.2% 92.3%
BC 2 103.8% 87.2%
200 98.6% 86.2%
1000 94.0% 92.7%
CRT 2 102.2% 103.9%
200 97.1% 113.0%
500 98.9% 107.7%
BBR 2 101.2% 94.7%
200 100.1% 92.9%
500 102.8% 88.6%
BN 150 114.2% 108.5%
2 000 95.3% 97.5%
8 000 109.3% 101.2%
MCN 600 96.4% 107.9%
2 000 93.0% 101.6%
8 000 89.6% 85.3%

MBI ZE BN, SR S T
N4,
3 HRBHOEMR

AN TR 7= il (A 9 2540 E) 21 e S R B, T
ANP-002 #* HDCA . DCA. GCA 5 7= /iy, ANP-001
CA 5 CRT & N 2 iz & LB N WY 5 1 e A 22 S (&
2), HAh A 77 it 5 B SR WL 22 S o AEAN[E] R
i, HDCA.DCA.CA.GCA.TCA.BC fil CRT %5 7 il ik
Gy AR A I R B = VA L 2 i D 5 088.63 2 701.16~
11 819.10 = 7 585.61.3 639.42 = 1 970.63~18 853.46 +
18309.75.19397.89 £ 9 464.21~182 870.72£236 816.06+
11 011.97 + 4 236.99~57 331.79 + 76 180.09.
53 607.57 + 43 279.12~109 961.78 + 82 288.37.
590.17 + 175.72~2 424.90 + 589.22.74.95 + 19.38~
586.84 £ 194.49 h-ng-mL", 1fii CC.BBR.BN FI MCN 7t
I 2% A AR T B ROR B . TEMR A 5258, TCALCA
I GCA I Il 3% 5 F5 & B =, 6 17 il [8] CA ) 22 53¢ B

m}

B o HE
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Figure 1

quantification) in plasma; C: Plasma samples (MCN and BN were not detected in plasma samples)
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The LC-MS/MS and GC-MS chromatograms of the 11 analytes. A: Blank plasma; B: Spiked with the LLOQ (lower limit of
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Table 4 The contents of 11 compounds of 6 products (mg-g"). ANP: Angong Niuhuang Pill; ANP-001 - ANP-006: ANP products from

different companies. n =3, x £ s

Analyte/mg-g” ANP-001 ANP-002 ANP-003 ANP-004 ANP-005 ANP-006
HDCA 0.22+0.03 0.86 £ 0.06 0.50+0.03 0.39+0.15 0.88 +£0.05 1.47 £ 0.41
DCA 0.22+0.03 0.86 = 0.06 0.51+0.02 0.39+0.16 0.89 £ 0.05 1.48 £0.39
CA 0.65+0.01 2.35+£0.06 1.32 +0.06 0.92+0.10 3.57+0.15 4.28 £0.30
GCA 0.80 +0.02 0.44 +0.01 0.66 = 0.09 0.47 +0.04 0.61 +£0.02 0.64 +0.02
TCA 0.67 £0.01 0.59+0.01 0.78 £0.28 0.49 £0.05 1.36 £ 0.04 1.08 £0.01
CcC 0.007 1 +0.001 0 0.005 3 +0.001 6 0.001 3 +0.000 1 0.003 0 + 0.000 7 0.001 2 +0.000 1 0.003 3 +0.009 4
BC 438+£0.22 4.13+0.05 3.91+0.40 3.80+0.53 3.49+0.8 4.47+0.13
CRT 0.006 0 +0.001 3 0.0137+0.014 8 0.003 6+ 0.000 6 / 0.006 8 +0.001 3 0.003 6 +0.001 1
BBR 1.77 £ 0.05 3.87£0.44 1.67+£0.12 2.01+£0.13 1.93+£0.23 4.84+£041
BN 1091 £3.08 7.44 +0.90 4.70 £2.09 7.20+1.24 6.30+£1.08 7.81 +£1.29
MCN 0.20 £ 0.03 0.20 +0.03 0.44 +0.04 0.28 £ 0.01 0.37+0.09 0.39+0.08
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Figure 2 Sex-specific analysis of in vivo exposure of seven components in the 6 products in SD rats. n=3,x£s. P <0.01,” P < 0.001,
P <0.000 1
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