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Evaluation of key production process of Banxia Baizhu Tianma Decoction
Granules based on UPLC characteristic chromatogram and Q-Marker
guantitative transfer relationship
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Abstract: Objective Based on the correlation of characteristic chromatogram and the transfer rate of quality markers (Q-Marker),
the production process of Banxia Baizhu Tianma Decoction (3% FHRK#Z, BBTD) Granules was evaluated, and the critical
control points were identified. Methods The separation was carried out on an Acclaim™ RSLC Lot Validation-120 Cis column
(100 mm % 2.1 mm, 2.2 pm). The mobile phase was acetonitrile-aqueous solution for gradient elution, with flow rate of 0.3 mL/min,
detection wavelength of 235 nm, column temperature of 30 “C. Taking the reference sample of BBTD as a reference, the UPLC
fingerprints of three batches of pilot samples were established, and the similarity was evaluated. The loss of Q-Marker in each
production process was analyzed and the rationality of the production process was evaluated. Results Compared with the reference
sample, there were corresponding characteristic peaks in extract, concentrated solution, dry paste powder and granules. The key
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quality attributes of three batches of pilot samples characterized by gastrodin, rutin, hesperidin, glycyrrhizin and 10 index

components were basically consistent with the reference samples. Conclusion

This study is based on the characteristic

chromatogram and the value transfer of Q-Marker between each link, which provides a theoretical basis for the preparation process

evaluation and quality control of classical prescriptions BBTD.

Key words: Banxia Baizhu Tianma Decoction; UPLC; characteristic chromatogram; key production processes; Q-Marker; quantity

value transmission; classic famous prescriptions; granule; gastrodin; narirutin; naringin; hesperidin; neohesperidin; glycyrrhizin;
hesperidin; isoliquiritigenin; nobiletin; tangeratin; key quality attributes; reference sample
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X B 2 B Bt 24 5 s bR A (quality
marker, Q-Marker) FHE®r, VLM EAEH S H
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MR B BEER. REHER. HER.
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HORPER . ILZRGE R RN =R R &8 R ) R AR
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FRL 2= BT JEAE YA Citrus reticulata Blanco
JHARSE BT RRANZ R B, P2 R A
L PO AR REARJE Y A A Atractylodes
macrocephala Koidz. [ TR 2K, P2 2B

Wb WL RE N Z LR PHA S8 E K% Poria
cocos (Schw.) Wolf [T #E 1%, m b2 fe5E. @
Bez k. WIFEAE: HECh SR R 2 AR R
Y H® Glycyrrhiza uralensis Fisch. ()14 A AR
X, AN ESRZ . NS ARE. A
sk, PLEZMEILRAE 2 A b iz
W%, MG (PEZM) 2020 FbrdE.
2 GH W R AR GE A, i
R RER . HE B AR ER
Hl, S R E B 1.

2 FHEEHR

2.1 BBTD FHi5fA9H &

201 FEMEREMHIRTZ XA SR 4

Hr, X+ BBTD WM& kIR b J5 7l & Rkt 7%
WEE), e & BT IR RER O 994 RARIX
6 gs PRER A 69+ ML A 6 9« AARMKA 15 g.
HEWH 49, M500mL /K, & (RAE#R. X
KAEHD 2%, 4k 05h, &IHIER. B 10 mL /K
FIWCT 25 mL PRI, JN-18 "CUKFE 1A%
24 hJ5, BT-80 CHA 2 h MAETEN, HT
ER-80 C, HAEHRN (5+1) Pa, TET72h.
KH Lis(3N)BENLERIEXT 6 BRI (£ 1) 3
ITHENLA & Ky, BEE LlREE, RIS 18 it
BBTD JE#EFE M (S1~S18) [0,
212 T ZEM ERCEER K 450 g K
FRIK A 300 g+ TRZR T 300 g+ LR A 300 g+
ARARF 750 g« HERF 200 g, hn 12 £5K, hndkE]
WIE 2 %, 55 LKA 8 fi5 UK, 28 2 IR 4
K, BRIREEEL 1 h, e, &9F 2 IRIRIGR,
BIf5 (520 51h 210326, 210328, 210330).

#*1 BBTD ZEHAIAMIRA RIS

Table 1 Origin and batch numbers of medicinal herbs of BBTD reference samples
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3 HNFEE 180702 Z#i/N% 181201 jdt

180101 “Z = 181001 J~Z{kJH 180701 Zfi4:3E 181101 MZ HEE/RZ T 180501
2 HPEA 181102 “ZefiZek 181101 “ZMUMAFH 180801 | ZR¥i<:r 180501 {22k 181201 W57 i 7inlik
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181201 WHRFARRH 181101 W&k 180801

213 WA L2 BURBUREHTIRE R DS, RE
60~65 C, HZJF—0.08 MPa, i E2 N 1.18~
1.20 (25 C), LAREAFEE, WMahtkir e, 12
WA -

214 THETZ BURGGHATEHZSTE, BEN
70 'C, HZJZ-0.08 MPa, 4T E#.

215 HIKTZ BTEMEE, MAREE 179
JE R PRI TR REOR K B s 158 glkg, TREY
SR T B B NTIERIRIAL, [ 2 1 45 RHE T
25 r/min, JKFikkLEEF 40~45 rimin, AR
# 5~7 r/min, JE#EJE /) 10~13 MPa, 755k,

i, UscsE 10~40 H k2, R143 BBTD HikiH].
2.2 BBTD M mIFEENERYE S R ELE 77

221 ik % 1 Acclaim™ RSLC Lot
Validation-120 Cyg taifé4: (100 mmXx2.1 mm, 2.2
um); #EiE 30 Cs MBI CME-/K, B G 0~
5 min, 5%~12%Z.}i%; 5~20 min, 12%~26% .
20~30 min, 26%~80%ZJiE; 30~35 min, 80%~

100% 2 JiE;: ARAR R 0.30 mL/min; K&l K 235
nm; AR 5.0 uL.

222 AESEIERIEI KSR FRE BBTD MUk
0.80g, B THEMIMEH, IIAHEE 25 mL, %M, K
SE LB A AL (250 W 40 kHz) 30 min, # &,
A, B R, P EANESURIE R, B,
2 0.22 pm JEMEIELRL, HUSRIE RN A3 B R A VR
223 IRAXIE B S RSO I &
JBRZ 2.64 mg. Ml FF 2.20 mg. B8 FF 1.67 mg.
P 2% 1.65 mg. 7 H H %K 2.34 mg. HE % 1.92 mg.
JIBRE % 1.31 mg. W&40% 1.37 mg. ks 4 1.49
mg. ZEMZE 1.43mg, B 5mL &, hneEE
WM R LI, #25), RISIR G X HR WA .
224 FEHEEHELE R WA — g 5 IS R
(SD), KM ER &R SR 6 Ik, % (2
T SRR SIS B FE R R AR LR D, DLOR B i [A) i
THRIE T okl i B2 R, BBTD ki RF1iE
AR BEINHA] RSD 23/MNT 0.80%, AHMHIE X
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RSD #)/NT 2.90%, KA A% E R AT

225 EEMEL WFE—HEES (SD) 6 i, %
MR “2.2.27 UG BER AT, IR “2.2.17
T T S5 AR HEAT R, DA 2 7 v 2 [, BBTD
SOOI 7R 4R FIE UG A GO B4 B[R] RSD #41/hF- 0.88%, #H
XTI AR RSD 41/ T 2.80%, % B 5 iR B 1k B 1T
226 fawEtEEsg WA MRS (SD, &

ST HI4 S 04 4. 8. 12, 16, 24 h #EATRM, 2
KIS, LIRS BRI, SRR AR fR
BAINFA] RSD /N 0.98%, #HATIE AR RSD #4/)
T 2.60%, FOAMLRSIERAE 24 h WA E I R 4.
FRHAE B RS (R g 7 AL BE T % 18 A

2.2.7

R S Sm—, O,

[FHEIR BBTD [ JHEAE & B B 3 N B K 2 8 23
RS (R 25 kR o B AU TP &40 (2012
B Y. SRR S1, R R AL i 5 o8 T 1
K, WHEEEERN 0.10s, £ ARIE, HBHILE,
A O EFR SIS, THEAALE . 452 18 #it BBTD
FHERE S IfE S g, LK 1.

S1~S18 fit BBTD JEvERE Sk IAHALEE 251
0.989. 0.900. 0.988. 0.982. 0.987. 0.920. 0.964.
0.992. 0.991. 0.974. 0.984. 0.990. 0.992. 0.967.
0.986. 0.989. 0.983. 0.984, FHI&HtIkIAIM—3
ME R, BEFE i & BBTD A< bR e S 1R,
R[>y BBTD Foki 7l % b Fe i s i il i it = 2% .

AN

(| (O LT N S 1, R U

ANWILA

0 5.07 10.15

20.29 25.37 30.44 35.51

t/min

1 18 #it BBTD £ifEH Mg EIEMT RIELEE (R)
Fig. 1 Fingerprints of 18 batches of BBTD reference sample and reference fingerprint (R)

2.2.8 FHIEVEMERE X ZiMIAJE ST BBTD Ritk:
A (SL) FIRFERE LK 2, B ARILi 10 AMRFIE
3517y BBTD BURLFh 2 By pisr, 4 B FEAT
TR ] 73 A3 5] . FEERAL “2.2.37 T IR A
Sof BB VAT, T2 “2.2.17 TR i a3t R E
WO OREE, WE 2. 205 R E Bt E g
10 ANRRAEVE, AN REAE 0 1) LR B2 B TR) 23 5
1.887 min (KBEZ). 15.003 min (ZEFMIEZE).
15.890 min (Rl #1). 16.570 min (F& Jz#). 17.410
min CHrFS 2 ). 20.007 min (H#Z). 24.500 min
(B Rz %), 25.287 min (FHE %), 26.653 min (/1|
MR 2. 27.590 min (FG4LZ).

X &R AT BT 7T, S5 LE] 3. Horb
RIKFE (150 FETRRKF, E&MET (2

S, RETE (35U, BT (4518, Hi
FAF (551018, R (7518, IIFEKER (9%
W), FEa & (10 5 WBHE RO A, Ha
HER 6518, FHER (850 EHETH
B W

2.2.9 BBTD M0kl & A = 30454 dh R B TS AH OC
PEAYHT B NT BBTD PR HUR - R4 T80
SOURE 751 R 2 M R 2 TR ) — B AT VAN, £33
BBTD U 1) & B4 194 b AR AR B, 25 SR LK 3.
DAY it 2 B AR AL B T B85 SR 90 ol R B UV
(0.865). ¥4E (0.845). T-E¥) (0.833). ki
(0.809). FEUERES (1.000). A A%FRFHFE B A A
PIESERKE, BAR T A~ g il T2
FEPREL. WR4H. TR HIRL, 59055 R, B1E
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%AA_LFWM-JUWLA_
0 6 12 18 24 30
t/min
1R 2-=EMET 3-METE 4-EE S-HEEE 6-HER 7-HBER 8-RHEHR 9JIMRER 10-HEAK, W3 M
1-gastrodin  2-narirutin  3-naringin ~ 4-hesperidin  5-neohesperidin ~ 6-glycyrrhizin  7-hesperidin ~ 8-isoliquiritigenin ~ 9-nobiletin
10-tangeratin, same as figure 3
E2 REXRME (A) MHILHEAER (S1,B) B UPLC &
Fig. 2 UPLC diagram of mixed reference substance (A) and sample solution (S1, B)
4
2
ﬁJi 6 8 N s
4” .l o PR
U W SR -1 R A N .
| AR
| ﬂ FEIRS
I A ( RIRGCHr
J MML#\I\J\_FJ\—M/"\/‘M)L_}U"U’\W,\_,/\J b\ U \,\__AA_____ﬂ\_,JLx__.JLW____MhM. o ﬁﬁi%u
s \ THEH
WRAFIH
FREHK
0 5.07 10.15 15.22 20.29 25.37 30.44 35.51

t/min
B3 BBTD BRI &% =AM mEHEEIERX &K E
Fig. 3 Correlation chromatogram of characteristic chromatogram of each link sample of BBTD granules

PERE I AT TR N, RO, RAR. T
B FURIORL 0 o & 5 B A o ) DU — Bk .
2.3 ETF Q-Marker #9 BBTD Bk 7| &4 3154
i EEEIER TR

2.3.1 Q-Marker FJ#fiEM T Q-Marker f) LR
N, 454 Q-Marker HIPHHRB 7T 45 R, H i KE
g MEATAT I, R “2.2.87 TR VA1) 10 M
TEVEFITRT LA S R R 2 Al R Al R
PERCE S BRE R HE R, R R, R HRER,

JIFR R 2. K541 %8 BBTD Bk Q-Marker.
232 LMEXRRFHE FEEHEL “2.2.37 WF IR
B RS, 0 AR AN [R] o S FE R PR AR
FAY IR AT, R “2.2.07 T (i SR,
DU SR BE AR AL ER (XD, WEIAUAIARAR (Y) 4
HlbRE M 2 R AT R mDE, R R, 4
Iy RN RIFRER Y=21.386 0 X—24.992 0,r=0.999 0,
LRPETE 1.9~132.5 pg/mL; EFHIZ T Y=6.317 4
X—1.315 0, r=0.999 3, ZkMyuiH 2.0~138.6
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pg/mL; Mz Y=8.053 9 X+0.6749, r=0.999 7,
LRMETEH] 2.0~139.8 pg/mL; #8ZH Y=7.154 6 X—
0.3626, r=0.9991, MMl 1.9~132.5 pg/mL;
RS Rz 1 Y=5.123 3 X+0.720 1, r=0.999 5, Zf:ia
1.4~94.5 pg/mL; HE &K Y=2.348 5 X+0.148 5,
r=0.9998, £yl 0.5~36.6 pg/mL; B E Y=
17.871 0 X—1.322, r=0.999 6, Z&PE{EH 1.8~125.8
ng/mL; FHE K Y=4.7496 X—0.319 3, r=0.999 7,
LRMEVU R 1.1~74.2 ug/mL; JIIBRRZ & Y=2.890 1 X—
0.068 9, r=0.999 9, Z % Vil 0.6~41.5 pg/mL;
a4l & Y=3.0633X—0.700 7, r=0.9999, Z:¥:ju
0.6~43.4 pg/mL; Z5RFHIRFRER . M E. &
Fetr. R, FHER. HER NIBEE. E
CLER . HTRE R E ORI AN R B A A5 B 2V A
LMERRRLF

233 MEHERALE  FEE I BBTD MUk (it
210326) HLilmiA, % “2.2.17 TR g%,
HELETERE 6 X, ORISR, THEH RSD, 454t
AT R BRE ) RSD N 0.70%, 25 Ml B2 15 (1)
RSD &y 1.20%, 7 F ) RSD 4 2.87%, & H 11
RSD &y 2.28%, & 1 RSD N 2.11%, HHZR
") RSD 4 3.05%, &% RSD 4 0.83%, SH
BRI RSD N 2.95%, 1[4 & 1¥) RSD A 0.44%,
WL 210 RSD N 2.47%, FHIAUERFES B R UT,
234 FRoEtEine B (S 210326),
HRACE, % 217 TUNEEAM4 5T 0. 4.
8. 12, 16. 24 h#ATIlE, THEUEMAF RSD.
ZERRBRZEN RSD A 0.75%, &Ml F ) RSD
N 2.23%, R FHI RSD A 3.02%, 51 RSD
N 3.76%, #iiE ) RSD A 0.98%, HE RN
RSD &y 1.11%, #% % &) RSD 4 0.20%, HFHE R
[*) RSD N 4.25%, JIIFRZZ 1) RSD Ny 2.45%, H
2L RSD N 1.20%, FRIAHLHAMERIE 24 h
Fae Rt

235 HEMWKK HFE-— BBTD Mk (5
210326), P47l 6 il miAl, R “2.2.17
TR 0 26 o A RE , C SRR, THE S R A
By H) RSD, 45 RAEM T RERERM RSD A
4.42%, ZEF R ) RSD A 2.24%, Al 57 1) RSD
N 0.70%, FERZAFH RSD Ny 4.70%, Hifs R H i
RSD 4 0.38%, H ¥ RSD A 4.68%, 151K
RSD /4 3.66%, 7 HHLZ 1 RSD A 1.65%, JIIFkRZ
Z I RSD N 3.11%, G4 %M RSD A 5.15%, %

WHiZ TR R M R AT
2.3.6 RIS B E % R A B
BBTD Fiki7 6 1 (L5 210326), &4 0.50g, %
BERRE, o BIINNTR A WA (3 KR % 0.039
mo/mL. ZEFEMEZTF 0.026 mo/mL. Al 7 5% IR A
0.022 mg/mL. #8 5 X I 0.017 mg/mL. 8 &
0.017 mg/mL. 5 H %% 0.023 mg/mL. H 2 0.019
mg/mL. JIIF% 2 & 0.013 mg/mL. #E4L & 0.014
mg/mL. Fi#5 B FF 0.015 mg/mL) 5 mL, #§“2.2.2”
TR 7 i Vs, E “2.2.17 Tk A
NHEATINE, TR RS (A IR [ Y 2 AT RSD
B, RKERE. ZFMTTE. M. BT, s
. HEER, BEER. #HER. IBEER. 1E
2L 2 PR MFE R AR O 99.03% . 100.87%
96.68%. 96.13%. 97.38%. 98.18%. 98.17%. 95.91%.
98.75%. 97.63%, RSD {H%r 724 1.53%. 2.10%.
0.09%. 4.86%- 0.10%. 0.19%. 0.08%- 2.25%. 1.67%-
0.23%, FKHIZITIEMECR BT
2.3.7 BBTD HURLF A8 7= TR it 1Y) 2B AL 36 43
M A8 77 57 IR T2 TR ABE TR i
NS, SR FRRT AR T RS,
AW TR P RVE E R ) 4% 7 18 #it BBTD JLHERE i,
FRbR R B MR R NAR 2. HPR RIRE R
080N 2.887~10.112 mglg, %N 19.86%~
50.23%; == 7 A B2 i & 4> £ 5.43 0~8.027
molg, ¥4 51.67%~54.11%; i HFR B9
4 0.075~1.808 mglg, % 48.39%~55.79%:;
P8 R BCh 5.389~10.571 mglg, #HRE N
58.16%~65.26%; HTHE S H B &4 0 0.13 6%~
0.311 mglg, #F53 Ny 38.97%~55.94%; HEHK R
B8N 0.181~0.566 mglg, ¥R N 18.52%~
25.59%; P& R &R 5 40h 0.131~0.697 mglg, ¥
&)y 23.52%~48.61%; HHIEEFESHA
0.045~0.328 mg/g, %K 8.38%~18.99%; JI|
W j 2 R B2 B0 0.210~0.421 mglg, #ER RNy
42.32%~45.16%; IHLLER I E %y 0.154~0.574
mglg, #FEEF N 37.65%~40.26%
EHUORAE PR 4T FR A2 P2 1145 3 4ik BBTD
WAL, TR 3 BRI & B AR R, R
* 3. 4. WNRFTLLEH, BEEMNMOT URES
%1 9.326 mg/g) A BFEIK (FiE 5% 8.975
molg) HIEERE R i m, 155 96.24%, IEL MK A
(FiE 4L 0.154 mglg) FRBIFEHUR (s o5k
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&2 BBTD HEEHMPIEIFRI S EREBE
Table 2 Index component content and transfer rate of BBTD reference sample

RIRER SR il B HF PERCH Gk

R BESE BRI RS FRE RS BRI mESR BRER RS FRE
(mg-g™) % (mg-g™) % (mg-g™h) % (mg-g™) % (mg-g™h) %

S1 4.575 31.47 5.617 53.45 0.075 48.39 5.827 62.89 0.136 38.97
S2 4.770 32.81 6.722 52.08 0.345 48.90 7.571 59.60 0.200 49.90
S3 4.953 34.07 7.706 51.94 1.808 55.79 9.983 61.63 0.260 46.71
S4 6.558 27.12 5.682 54.07 0.083 53.37 6.022 64.99 0.143 41.01
S5 6.788 28.07 6.707 51.96 0.382 54.13 8.047 63.34 0.205 51.12
S6 7.052 29.16 8.027 5411 1.616 49.85 10.571 65.26 0.311 55.94
S7 7.240 35.96 5.515 52.48 0.080 51.43 6.004 64.80 0.194 55.51
S8 7.364 36.58 6.755 52.34 0.351 49.75 8.104 63.79 0.201 50.05
S9 10.112 50.23 7.660 51.64 1.714 52.87 9.863 60.89 0.242 43.54
S10 2.887 19.86 5.507 52.40 0.084 54.14 5.627 60.73 0.185 53.02
S11 3.709 25.52 6.963 53.95 0.364 51.63 8.262 65.03 0.216 53.87
S12 4.262 29.32 7.959 53.65 1.588 49.01 10.013 61.82 0.242 43.58
S13 5.178 2141 5.495 52.29 0.078 50.39 5.389 58.16 0.160 45.76
S14 5.543 22.92 6.933 53.72 0.344 48.84 8.138 64.06 0.197 49.16
S15 6.206 25.66 7.967 53.71 1.688 52.09 9.560 59.02 0.276 49.73
S16 7.412 36.82 5.430 51.67 0.082 52.91 5.904 63.71 0.171 48.88
S17 7.562 37.57 6.820 52.84 0.373 52.91 8.071 63.53 0.186 46.44
S18 8.004 39.76 7.980 53.79 1.732 53.44 10.161 62.73 0.291 52.34

HER PR AHER MIEES A%
ek BESE BRI RS FRE RESE HERR mESR BRER RS FRR

(mg-g™) %  (mgg™) % (mgg) %  (mgg™) % (mg-g™) %

S1 0.208 21.28 0.233 41.83 0.051 9.50 0.224 45.26 0.156 38.14
S2 0.274 23.66 0.200 33.02 0.147 9.12 0.262 46.27 0.318 38.40
S3 0.429 19.39 0.697 48.61 0.209 12.13 0.413 4431 0.564 39.56
S4 0.436 19.73 0.208 37.29 0.211 12.21 0.215 43.39 0.158 38.52
S5 0.181 18.52 0.247 40.85 0.094 17.50 0.257 45.35 0.318 38.46
S6 0.245 21.19 0.368 25.63 0.219 13.65 0.416 44.65 0.565 39.61
S7 0.248 21.46 0.255 45.73 0.286 17.79 0.222 44,77 0.154 37.65
S8 0.469 21.22 0.282 46.67 0.328 18.99 0.262 46.34 0.326 39.42
S9 0.227 23.19 0.300 20.92 0.045 8.38 0.421 45.16 0.574 40.26
S10 0.287 24.78 0.221 39.73 0.259 16.13 0.220 44.27 0.163 39.79
S11 0.428 19.37 0.291 48.07 0.267 15.47 0.257 45.44 0.333 40.26
S12 0.245 25.00 0.355 24.73 0.085 15.86 0.405 43.48 0.548 38.42
S13 0.451 20.38 0.195 35.00 0.190 11.02 0.223 44.94 0.162 39.55
S14 0.242 24.73 0.280 46.35 0.093 17.33 0.263 46.49 0.321 38.78
S15 0.288 24.90 0.418 29.17 0.097 6.03 0.405 43.51 0.556 39.01
S16 0.237 24.22 0.131 23.52 0.102 18.91 0.210 42.32 0.154 37.76
S17 0.260 22.48 0.254 41.98 0.109 6.81 0.254 44.82 0.325 39.33
S18 0.566 25.59 0.497 34.66 0.301 17.43 0.414 44.46 0.572 40.11
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Table 3 Index composition of three batches of each link sample of BBTD granules
RS B R e )
RIRER  EFEMBCHE MEH WBEH FEEE HER BEER RHER JIBKR WLR
W 3.836 4.010 0.606 9.326 0.089 0.254  0.251 0.151 0.192 0.154
REUR 210326 2.925 2.966 0.574  8.975 0.071 0.179 0.190 0.127 0.146 0.103
210328 2.783 2.966 0.580  8.993 0.069 0.179 0.194 0.131 0.151 0.095
210330 2.406 2.684 0.529 8.959 0.076 0.184  0.190 0.129 0.158 0.097
WAE 210326 2.634 2.525 0.44 7.377 0.052 0.128  0.154 0.064 0.104 0.076
210328 2.610 1.938 0.445 7.668 0.049 0.178  0.219 0.063 0.113 0.080
210330 2.253 2.400 0.500  8.238 0.049 0.179 0.127 0.061 0.119 0.069
TEH 210326 2.399 2.126 0.336 6.053 0.034 0.086 0.149 0.052 0.093 0.072
210328 2.336 2.075 0.350  5.566 0.031 0.097 0.119 0.043 0.096 0.066
210330 1.907 2.175 0.397 6.202 0.029 0.100  0.099 0.051 0.100 0.062
Wikl 210326 1.927 2.104 0.298 5.821 0.033 0.083 0.122 0.046 0.086 0.062
210328 1.538 2.072 0.293 5.424 0.028 0.077 0.098 0.049 0.090 0.061
210330 1.762 2.170 0.338 6.086 0.027 0.085  0.109 0.051 0.091 0.058

4 3#it BBTD FAFIHE MR BB IR IRIRR 2 B R
Table 4 Transfer rate of index components of three batches of BBTD granule samples from prepared slices to each link

HR %

Fedh kS
KIKE  SEMEHE MY BEE pEEE HER BEER RHER JIBRER B4R
REOK 210326 76.25 73.96 9472 9624 7978 7047 7570  84.36 76.04  66.88
210328 7255 73.96 95.71 9643 7753 7047 7729  86.59 7864  61.69
210330 67.72 66.93 87.29 9606 8539 7244 7570 8547 8229  62.99
WAEW 210326 68.66 62.97 7261 7910 5843 5039 61.35 4240 5417  49.35
210328  68.04 48.33 7343 8222 5506 7008 87.25  41.90 58.85  51.95
210330 58.73 59.85 8251 8833 5506 7047 5060  40.17 61.98  44.80
TF¥ 210326 6254 53.01 5544 6490 3820 3401 59.36 3458 48.44  46.75
210328  60.9 51.74 57.76  59.68 3509 3819 4741 2849 50.00  42.86
210330 49.71 54.24 6551 6650 3258  39.37 3944  33.46 52.08  40.26
Bikif 210326  50.23 52.47 4917 6242 3708 3250 4860  30.46 4479  40.26
210328  40.09 51.67 4835 5816  31.84 3047 39.04 3214 46.88  39.61
210330  45.93 54.11 55.78 6526  30.09 3359 4350  33.49 4740  37.66

0.127 mglg) MR &K, K 66.88%. {HZ

WRAR T 1585 5 2 A5 0 RO 77 5 7 453 SR K, 3
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6.086 mg/g, HIZKF UKL KT 14567 % 4 61.95%,

HRRR . mHERRESE 58 0.046.

0.049. 0.051 mg/g, HIU T BIRTRL K-35 /5 28

32.03%, HEREF K.
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