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Simultaneous Determination of Twenty five Components in the Reference Sample of Banxiabaizhutianma
Decoction by UHPLC-MS/MS

CAI Yuluo', GUO Jiahui', ZHEN Yaqin'??, JIANG Guozhi**, TIAN Wei'*** | NIU Liying' """ (1. Hebei Universi-
ty of Chinese Medicine, Shijiazhuang 050091, China; 2. Hebet TCM Formula Granule Innovation Center , Shijiazhuang 050091, China;
3. Heber TCM Quality Evaluation Standardization Engineering Research Center, Shijiazhuang 050091, China; 4. Shineway Pharmaceuti-
cal Group Company Limited, Shijiazhuang 051430, China)

ABSTRACT: OBJECTIVE To establish a UHPLC-MS/MS method for the simultaneous content determination of Adenosine,
guanosine, succinic acid, trigonelline, gastrodin, parishin A, parishin B, parishin C, parishin E, atractylenolide II , atractylenolide
Il, chlorogenic acid, neochlorogenic acid, narirutin, hesperidin, rutin, naringin, tangeretin, poricoic acid A, liquiritin, glycyrrhizic
acid, liquiritigenin, isoliquiritin, isoliquiritin apioside, cyclic AMP. METHODS The Shim-pack GIST Cj; (2. 1 mm x 100 mm, 2
pwm) column was used, the mobile phase was acetonitrile -0. 1% formic acid, gradient elution, flow rate 0.3 mL - min~'; injection
volume 1 pL. ESI ion source for positive and negative ion scanning analysis using multiple reaction monitoring (MRM) mode. RE-
SULTS All of the analytes showed good linearity (r=0.991) in the tested ranges. The precision, repeatability and stability of the
method were good for the twenty five components. The average recoveries were 95. 57% —104. 98% with the RSDs of 0. 55% -4. 68%
. CONCLUSION  This method is strong exclusivity and high sensitivity, which can provide experimental basis for the quality control
research of Banxiabaizhutianma Decoction.

KEY WORDS: Banxiabaizhutianma decoction; benchmark sample; UHPLC-MS/MS; content determination; quality control
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Tab.1 Simple information of BBTD Decoction materials

Pinelliae Rhizoma Gastrodiae Rhizoma Macrocephalae Rhizoma

Citri Exocarpium

Poria cocos Glycyrrhizae Radix et Jujubae Fructus

No. (in Chinese) (in Chinese) (in Chinese) Rubrum(in Chinese ) (in Chinese) Rhizoma(in Chinese) (in Chinese)
S1-S5 Sichuan Xichang Yunnan Zhaotong Anhui Bozhou Sichuan Chengdu Yunnan Qujing Gansu Longxi Henan Anyang
(PUJPEE) (ZFIRiH) CEREEM) ()R (ZF ) CHRBEPT) CIRTRZEPH)

%6510 Gansu Qingshui Anhui Yuexi Hebei Lixian Hubei Xiépg}vang Shaanxi Shangluo Xinjiing Aletai Hebei Cangzhou
CHEEA) (LB (GEE[-259) (WEZERT) (BRePuRE%) CHrsRHT 4% ) (L)
S11-S15 Gansu Xihe Shaanxi AShangluo Hebei Anguo Zhejiang Jinhua Anhui Yue?(i Neimenggu Eerduosi Hebei Anguo
CHRPE) (RPN QL E[3ED) (W) CERUETE) (NZEL RN (L)

$16-520 Hubei Zhongxiang Yunnan Zhejiang Panan Zhejiang Jiangshan Yunnan Gansu Shaanxi Weflxi
CEsEE) (/) (WAL (GiipamaniTy) (=H) CHt) QI D)

2.2 K R R A
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3R R WA SO T R it i A VR 5[] — e b, A
RT3 B 75% W B 15 05 75 28 20 2, 1 50, il iU
1 mLEARE 1. 43 pg 4 3.2 pg JEFAMR 1. 83 g ¥
FOE B 0.31 g, KK R 14.27 pg. B A % 7 A
14. 85 pg EAIFH B 11.3 pg EAIEEF C 5.92 ug.
ELRIAETF E 11,93 pg. (IARPIFA 0.21 g, 1A IS
Il 1.25 pg BRJRER 1. 14 pg ot Eimg 1. 88 pg =
MR H2. 52 g W 17.46 wg 27T 1.33 pg JIIBE
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BITF 4,74 g H R 6,82 g HEIZE 0. 820 S H
FAF 1,95 pg TS H R L 4T pg B0 05 R IR
4.32 wg YIRS X BRI, VO ORAT A5 o HEREIS
140. 22 um LU
2.4 BRAH
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(2.1 mm x 100 mm, 2.0 pum) JAEIR 30 °CLiRBhAH A
NN B K 0. 1% W, 46 BZ e, 4 UK FEAT 1 701
5 min, 3 47 OB R P KRR &
0.3 mL « min~" s HERERE 1 Lo WBIAHBREER LR 2.
2.4.2 Uik CRAZE ROV (MRM) 1)
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Tab.2 The table of gradient elution program

t/min A/ % B/ %

0~1 4 96

1~6 4—15 96—85
6~15 15—-30 85—70
15 ~20 30—45 70—55
20 ~25 45—65 55—35
25 ~27 65—90 35—10

K3 FEARKRTF 25 AR A0 BN 24t
Tab.3 MS parameters for analysis of 25 components in BBTD

Decoction
Q Qs DP CE
Analysts Formula
(m/z) (m/z) /V /eV
Adenosine 267.10  268.2[M+H]* 136.0 63 22
Guanosine 283.09 284.2[M+H] * 151.8 35 25
Succinic acid 118.03 116.6[M-H] - 72.9  -47  -21
Trigonelline 137. 05 138.0[M+H] * 92.0 71 29
Gastrodin 286.11  284.9[M-H] - 104.8 -4 -37
Parishin A 996.31  995.3[M-H] - 727.3 -164  -34
Parishin B 728.22  727.4[M-H] - 423.2  -81 —-41
Parishin C 728.22  727.3[M-H] - 422.9  -79 -39
Parishin E 460.12  459.2[M-H] - 110.4 -8 -30

Atractylenolide [T 232.15
Atractylenolide Il 248. 14

233.3[M+H]* 187.1 94 26
249.2[M+H]* 2311 76 14

Chlorogenic acid 354.10  353.2[M-H] - 190.7 -62 -23
Neochlorogenic acid  354.10  353.3[M-H] - 190.6 -62  -23
Narirutin 580.18  579.1[M-H] - 271.0 -167  -34
Hesperidin 610.19  609.1[M-H] -~ 300.9 -162  -37
Rutin 610.15  609.1[M-H] - 299.8 -184  -43
Naringin 402.13  403.0[M+H] * 373.1 102 36
Tangeretin 372.12 373.2[M+H]* 343.0 84 36
Poricoic acid A 498. 69 497.2[M -H] - 423.3 -214 -44
Liquiritin 418.13 417.2[M-H] - 255.0 -134 -29
Glycyrrhizic acid 822. 40 821.4[M-H] - 350.8 -206 -55
Liquiritigenin 256.07  255.0[M-H] - 134.7 -118  -25
Isoliquiritin 418.13  417.2[M-H] - 254.7 -152 -33
Isoliquiritin apioside 550.17 ~ 549. 1[M -H] ~ 254.8 -169  -40
Cyclic AMP 329.05  327.8[M-H] - 133.5 -147  -30
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U= BT 52 = 51153 — BREARR ;4 — B L0005 — TOURRER 56 — LUAIARTT A7 — AIARIT B8 - LUAIARIT C;9 - LURIARIY E5 10 - FIARMAR ;11 ~ FIRAIERIN 12 ~
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1 — adenosine; 2 — guanosine; 3 — succinic acid; 4 — trigonelline; 5 — gastrodin 6 — parishin A ; 7 — parishin B; 8 — parishin C; 9 — parishin E; 10 — atractylenolide 1II ; 11 —
atractylenolide Il ; 12 — chlorogenic acid; 13 — neochlorogenic acid; 14 — narirutin; 15 — hesperidin; 16 —rutin; 17 — C naringin; 18 — tangeretin; 19 — poricoic acid A; 20 —
liquiritiny 21 - glyeyrrhizic acid; 22 - liquiritigenin; 23 — isoliquiritin; 24 — isoliquiritin apioside; 25 — cyclic AMP.

1 BA IR & (A) foke & (B) oy 8 5 80U AR &35 & Bk = & AT i 3% (UHPLC-MS/MS) & 3% A

Fig.1 UHPLC-MS/MS chromatograms of reference substances (A) and sample(B)
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2. 47 TR W A AR A B, LA
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Tab.4 Linear ranges, LODs, and LOQs of 25 components in Banxia Baizhu Tianma Decoction

Liner range

LOD

LOQ

Compounds Regress equation r
/ng + mL~! /ng + mL ! / ng + mL~!
Adenosine Y =2.42 x10°X +4.95 x10° 0.998 3 0.04 ~1.43 11.31 37.67
Guanosine Y=1.16 x 10°X +1. 83 x 10° 0.999 6 0.08 ~3.2 22.21 73.97
Succinic acid Y =6.35x108X +1.63 x10* 0.999 9 0.05~1.83 12.18 40. 56
Trigonelline Y =9.6 x 103X +4. 58 x 10* 0.997 0 7.5 %1073 ~0.31 0.77 2.55
Gastrodin Y =5.54 x 10X +1. 54 x 10* 0.9955 0.36 ~14.27 27.56 91.79
Parishin A Y=1.12x108X -9.28 x 10* 0.999 5 0.37 ~14.85 3.39 11.39
Parishin B Y=1.17 x 108X -3. 21 x 10* 0.999 7 0.28 ~11.30 2.94 9.79
Parishin C Y =1.35x108X +7.03 x 103 0.999 8 0.15~5.92 4.41 14. 67
Parishin F Y =3.21 x108X - 1. 13 x 10° 0.999 8 0.3~11.93 3.68 12.27
Atractylenolide II Y=1.49 x 108X +4. 8 x 103 0.999 6 5x10-3~0.21 9.87 32.88
Atractylenolide IIl Y =9.81 x107X +5. 64 x103 0.999 3 0.03~1.25 0.35 1. 16
Chlorogenic acid Y =1.69 x10°X +1.35 x 10° 0.999 9 0.03 ~1.14 0.79 2.63
Neochlorogenic acid Y =8.25 x108X +1.22 x 10* 0.999 9 0.05 ~1.88 2.42 8.05
Narirutin Y =7.52 x10°X +1.39 x10* 0.999 5 0.06 ~2.52 1.21 4.04
Hesperidin Y =3.33 x109X +1.43 x10° 0.998 0 0.44 ~17. 46 1.01 3.37
Rutin Y =4.23 x 108X +1.79 x 10* 0.999 6 0.03 ~1.33 1.9 6.56
Naringin Y =2.43 x10'9X +2. 66 x 10° 0.997 6 0.01 ~0.51 1.24 5.59
Tangeretin Y=1.74 x10'0X +1.3 x 10° 0.999 5 5x1073~0.19 0.98 4.07
Poricoic acid A Y =2.2x10'0X +4. 96 x 10* 0.998 9 2.62x1073~0.11 1.96 6.54
Liquiritin Y =1.06 x 10°X +3.22 x 10% 0.999 5 0.12~4.74 3.23 10.75
Glycyrrhizic acid Y=1.36 x108X -7. 12 x 10° 0.991 6 0.17 ~6.82 17.29 57.59
Liquiritigenin Y =2.74 x108X +1. 02 x 10* 0.999 8 0.02 ~0. 82 1.54 5.39
Isoliquiritin Y =1.67 x10°X +5. 83 x10* 0.999 5 0.05~1.95 0.56 1.85
Isoliquiritin apioside Y=7.77 x 108X -2. 18 x 103 0.999 7 0.04 ~1.47 10.23 34.09
Cyclic AMP Y =1.66 x 108X +5. 67 x 102 0.999 8 0.11 ~4.32 4.01 13.34

2.5.2 KEWEEE BURAEX MR, $5%2. 47
TR WA SL A 6 £, BERE A 1 L, e
A 1843 1 0 TT AR, 43 53] T B 06 T AR B R X b o 22
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3.73%, 1.7% , 3.07% , 1.89% , 3.62% , 4.87% ,
3.06% ,2.82% ,1.86% ,3.44% ,3.53% ,3.84% , 3
WA A 5 B R AT

2.5.3  RUEMEELE BCEE AR KRG S HERE T
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AT, 73 T 0.4 8 (1218 24 h 4% 2. 47 IR Y
JRZEAERERE ST, 0 2 06 T BR300 1 ARG RSD
(H, 2R R IR S BRI H M LA KRR |
BT A BFZT B EHARH C.EMAET E,
FIAR RS T AR PR I SRR Bk B R =5 A il
B R O T JIBRECR SRR AR R A VH
B CH R CH R R R O H R R
AT i 0 1T ALY RSD {EL 7351 3. 74% ,3. 84%
4.06% ,1.76% ,2.72% , 3.91% , 4.03% , 3.22% ,
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B IR AR 4 i o 0. 141 7,0.342 3,
0.262 3,0.034 4,1.180 0,2.394 1,1.229 5,
0.553 3,1.5512,0.0322,0.093 2,0.211 9,0.055 6,
0.404 1,2.563,0.188 8,0.066 5,0.025 7,0.003 3,
0.671 2,1.776,0. 067 3,0.077,0.226 7,0. 168 9 mg -
g™ G RSD (H 43R 3. 54% ,3.2% ,2. 44%
3.01% ,4.42% ,3.56% ,3.97% , 2.06% , 3. 15% ,

RS FHAORKRA T2 AP HMHFEREMNZELER. n

2.24% ,3.08% ,2.84% ,2.24% ,2.73% , 3.01% ,
2.02% ,1.58% ,0.71% ,0.89% ,3.87% , 1.65% ,
4.33% ,2.26% ,2.92% ,2.35% (n =6), 30 7 1
A AT

2.5.5  fEMREEEE HUE-HER C AN E R AR
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W35,
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Tab.5  The recovery rates of 25 components of BBTD. n =9
Recovery text Average RSD
Component
50% 100% 150% /% /%

Adenosine 97.36 101. 59 103. 50 101. 98 104. 59 100. 95 99.55 100. 77 98.20 100. 94 2.32
Guanosine 99.93 96. 86 101.39 95.13 91.15 93. 86 95.09 98.53 100. 26 96.91 3.50
Succinic acid 101. 51 98.20 101. 17 101.22 102. 56 104.33 101.71 100. 85 103.22 101. 64 1. 68
Trigonelline 101.28 99. 49 96. 89 90. 14 101. 15 97.03 98. 38 96. 82 95.88 97. 45 3.45
Gastrodin 96. 99 96. 69 98.12 95.94 99.53 99. 38 99.93 100. 13 98. 11 98. 31 1.55
Parishin A 103. 80 99.98 104. 04 95.23 94. 47 95. 36 103.77 103. 67 103. 63 100. 44 4.23
Parishin B 102. 55 97.72 99. 18 101. 11 102. 60 101. 41 103.95 102. 38 101. 20 101. 34 1.87
Parishin C 94.22 98. 15 96. 27 93.91 97. 04 97.52 95.71 95.12 95.15 95.90 1.53
Parishin E 102. 54 105. 62 97.92 103. 35 105. 21 103.73 106. 08 105. 39 107. 62 104. 16 2.69
Atractylenolide 1T 96.79 95.53 92.95 97.83 96. 49 93.36 95.97 95.29 96. 55 95. 64 1.67
Atractylenolide III 92.85 95.88 98. 20 94. 46 96. 47 92. 40 100. 16 101. 55 96. 33 96. 48 3.20
Chlorogenic acid 104. 02 100. 82 103. 82 103. 43 102. 13 103. 11 104. 04 103. 27 103. 32 103. 11 1. 00
Neochlorogenic acid 100. 74 96. 38 91.93 95. 84 96. 46 91.92 92. 44 103.23 95.55 96. 05 4.05
Narirutin 107.73 102. 47 106. 26 105. 16 104.79 105.93 106. 80 100. 38 105. 31 104. 98 2.16
Hesperidin 103. 66 97.72 103. 63 101.28 102. 59 103. 13 100. 16 99. 00 95. 47 100. 74 2.86
Rutin 97.61 106. 45 104. 09 105. 42 106. 42 104. 55 105.72 105. 38 104.91 104. 50 2.59
Naringin 102. 68 98. 25 103. 61 101. 59 100. 98 100. 50 99.93 99.27 101. 99 100. 98 1.67
Tangeretin 99. 89 100. 95 100. 48 100. 54 100. 78 101.73 99. 95 100. 47 100. 29 100. 56 0.55
Poricoic acid A 97.76 96. 49 95. 86 97. 66 96. 16 96.17 96.79 95.98 95.45 96. 48 0.82
Liquiritin 95.30 96. 66 94.30 96. 68 97.72 96. 43 93.76 95.12 94.16 95.57 1.43
Glyeyrrhizic acid 104. 96 104. 50 103. 62 104. 87 105. 72 105. 76 104. 28 105. 47 103. 07 104. 69 0.89
Liquiritigenin 96. 39 94.91 95.35 96.91 97.46 96. 38 105. 38 105. 69 105. 12 99.29 4. 68
Isoliquiritin 95.35 95.36  94.61 9512  95.00  96.74  98.34 95.32  101.88 96. 41 2.44
Isoliquiritin apioside 100. 86 100. 80 98. 49 99.53 100. 67 102. 11 102. 51 102. 29 103. 17 101. 16 1.50
Cyclic AMP 92.26  100.76  94.64  95.34  93.91  93.93  96.41 94.50  101.68 95.94 3.34

2.6 HGEEENE

43 BB 20 HERAHLAL A 12K 5 AR KRR 5
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HBEBEE T BRI OK , B8 50% FIRE, (AR
OMHT5 % FRE, ) SRR 1] (10,20,30 min ) LA
SR BOT GRS 1) | e R £ R R B 75%
R 20 min il 5 SRR

Chin Pharm J, 2024 January, Vol. 59 No. 1 93




R6 FEARRKALEHEF 25 MR HEE. n=2

Tab. 6 The contents of 25 components in BBTD decoction benchmark sample. n =2

Content/mg + g~ !

Compounds
S1 S2 S3 4 S5 S6 S7 S8 S9 S10
Adenosine 0.1417 0.069 0 0.070 0 0.065 5 0.086 2 0.080 9 0.109 7 0.074 8 0.099 7 0.085 5
Guanosine 0.342 3 0.252 8 0.213 1 0.236 7 0.236 0 0.2317 0.253 4 0.307 3 0.260 2 0.3333
Suceinic acid 0.262 3 0.2337 0.224 0 0.284 7 0.275 1 0.3325 0.2953 0.346 3 0.314 9 0.376 1
Trigonelline 0.034 4 0.037 2 0.029 6 0.041 7 0.0355 0.030 4 0.033 0 0.026 2 0.038 9 0.027 4
Gastrodin 1.180 0 1.138 2 1.099 9 1.3320 1.017 2 1.020 9 1.034 5 0.8913 1.170 2 1.036 9
Parishin A 2.394 1 1.870 9 2.6549 4.417 1 4.0522 2.693 7 2.755 8 2.127 0 4.448 1 2.274 5
Parishin B 1.229 5 1.318 5 1.802 2 1.759 9 1.893 7 2.316 1 2.3513 1.436 1 1.802 2 1.296 0
Parishin C 0.553 3 0.426 2 0. 650 4 0.850 0 0.851 2 0.599 3 0.614 4 0.430 0 0.795 7 0.479 3
Parishin E 1.5512 1.3819 1.423 3 1.771 8 1.330 7 1.479 4 1.620 7 1.106 5 1.654 8 1.2356
Atractylenolide 1T 0.0322 0.038 9 0.033 6 0.022 7 0.035 1 0.073 3 0.071 9 0.080 0 0.071 1 0.076 7
Atractylenolide TI 0.093 2 0.288 3 0.056 9 0.056 1 0.078 3 0.057 9 0.068 5 0.245 4 0.293 8 0.224 8
Chlorogenic acid 0.2119 0.127 8 0.047 1 0.1323 0.028 8 0.0459 0.1522 0.1228 0.141 8 0.127 8
Neochlorogenic acid 0.055 6 0.0139 0.010 3 0.043 6 0.029 6 0.013 7 0.021 8 0.020 1 0.016 6 0.022 5
Narirutin 0.404 1 0.5252 0.3122 0.2853 0.688 3 0.301 1 0.616 0 0.444 6 0.526 2 0.459 5
Hesperidin 2.563 0 2.267 6 2.139 4 2.1353 2.425 1 2.073 9 2.738 7 2.1516 2.711 4 2.2035
Rutin 0.188 8 0.1407 0.1849 0.169 1 0.229 6 0.183 1 0.100 3 0.191 0 0.153 1 0.197 2
Naringin 0. 066 5 0.0757 0.085 8 0.086 4 0.073 4 0.087 8 0.079 5 0. 066 9 0.079 2 0. 066 5
Tangeretin 0.0257 0.026 8 0.029 0 0.029 1 0.025 0 0.029 6 0.029 6 0.021 8 0.030 1 0.021 9
Poricoic acid A 0.003 3 0.007 9 0.004 1 0.005 0 0.007 8 0.003 9 0. 006 0 0.004 4 0.004 2 0.004 2
Liquiritin 0.671 2 1.8917 0.740 5 1.4713 1.561 4 0.738 7 0.715 8 0.777 7 1.963 8 0.8311
Glycyrrhizic acid 1.776 0 1.471 0 1.714 3 1.283 1 1.628 9 1.705 8 2.1370 1.8339 1.330 1 1.827 5
Liquiritigenin 0.067 3 0.105 1 0.025 8 0.037 4 0.096 1 0.028 0 0.049 2 0.049 2 0.083 5 0.049 9
Isoliquiritin 0.077 0 0.230 3 0.089 6 0.161 1 0.189 2 0.088 0 0.083 0 0.101 9 0.220 7 0.107 6
Isoliquiritin apioside 0.226 7 0.254 1 0.362 7 0.238 6 0.2223 0.357 5 0.350 6 0.304 1 0.258 4 0.3317
Cyclic AMP 0.168 9 0.465 4 0.412 7 0.311 6 0.334 0.452 7 0.263 3 0.144 2 0.403 4 0.150 7
Content /mg + g~ !
Compounds
S11 S12 S13 S14 S15 S16 S17 S18 S19 820
Adenosine 0.098 5 0.109 3 0.1422 0.098 5 0.093 9 0.097 9 0.070 2 0.144 0 0.098 5 0.130 0
Guanosine 0.206 3 0.203 4 0.269 5 0.238 8 0.253 3 0.234 1 0.242 8 0.271 8 0.1657 0.2753
Succinic acid 0.242 6 0.197 1 0.162 3 0.227 3 0.229 3 0.357 3 0.299 9 0.220 1 0.199 4 0.167 1
Trigonelline 0.032 3 0.034 9 0.043 3 0.040 6 0.043 7 0.035 2 0.046 9 0.044 3 0.036 4 0.046 5
Gastrodin 1.258 7 1.067 0 1.073 4 1.065 5 1.317 8 1.463 2 1.210 8 1.054 3 1.126 2 1.183 7
Parishin A 1.528 7 1.438 5 2.257 8 1.477 2 1.799 8 2.567 4 4.064 0 1.419 2 1.522 4 2.3223
Parishin B 0.988 1 1.010 1 1.3189 0.926 3 1.041 0 1.526 2 1.636 5 1.010 1 1.014 5 1.093 9
Parishin C 0.6713 0.501 4 0.680 7 0.468 6 0.481 2 0.687 0 0.8512 0.4199 0.528 5 0.693 4
Parishin E 1.492 6 1.011 8 1.772 8 1121 1 1.4333 1.638 4 1.927 8 1.740 9 0.865 9 1.893 6
Atractylenolide T 0.034 1 0.016 6 0.020 2 0.020 1 0.103 6 0.031 1 0.022 7 0.093 3 0.019 5 0.020 1
Atractylenolide Il 0.106 9 0.037 2 0.046 3 0.046 8 0.3370 0.072 0 0.070 5 0.296 7 0.048 5 0.0555
Chlorogenic acid 0.102 7 0.069 3 0.257 5 0.073 2 0.103 5 0.037 4 0.108 4 0.056 6 0.057 7 0.2579
Neochlorogenic acid 0.023 4 0.0112 0.059 8 0.018 8 0.016 4 0.014 0 0.029 8 0.008 2 0.012 1 0.043 7
Narirutin 0.4215 0.501 7 0.720 6 0.667 1 0.511 4 0.288 6 0.259 4 0.3258 0.526 0 0.742°5
Hesperidin 2.1214 2.120 8 2.2915 2.3797 2.2499 2.155 4 2.118 3 2.166 8 2.174 3 2.3230
Rutin 0.156 9 0.188 2 0.197 9 0.224 5 0.139 1 0.181 1 0.166 7 0.156 8 0.1852 0.203 7
Naringin 0.0757 0.078 7 0.085 8 0.0751 0.076 8 0.093 3 0.089 7 0.079 8 0.079 8 0.085 6
Tangeretin 0.026 9 0.027 8 0.030 0 0.027 5 0.027 5 0.030 5 0.029 1 0.028 0 0.026 7 0.029 8
Poricoic acid A 0.004 7 0.004 6 0.007 3 0.003 4 0.004 8 0.003 9 0.005 0 0. 006 2 0.004 2 0.007 8
Liquiritin 1.087 6 0.254 0 0.788 4 0.579 7 1.826 6 0.738 4 1.436 3 0.893 5 0.261 8 0.818 6
Glyeyrrhizie acid 1.6353 0.740 8 1.189 1 1.103 8 1.547 8 1.731 4 1.289 5 2.1477 0.781 4 1.223 3
Liquiritigenin 0.041 8 0.055 8 0.057 8 0.038 7 0.111 3 0.027 9 0.037 2 0.029 9 0.056 2 0.063 1
Isoliquiritin 0.1322 0.0355 0.089 3 0.073 5 0.236 3 0.095 6 0.157 5 0.117 1 0.036 5 0.098 4
Tsoliquiritin apioside 0.268 3 0.184 7 0.267 6 0.288 1 0.246 3 0.377 0 0.228 0 0.340 5 0.190 0 0.2919
Cyclic AMP 0. 607 6 0.397 5 0.420 7 0.429 5 0.454 8 0.508 5 0.386 6 0.499 2 0.3252 0.522 9

BRAT7 B HERE S (R TAD) Sh AR SERa Xl IR, Bk iR, R R I, R R TORIET AR 5
WRIEHERE i (R T 8)) AN R AR ROK BORGEAT 0 BT NBRBCR E R SFE BT 9 T ORI T
Srir, I B R AR S g IR, S BRI RBLL ARSI A DRI TR s H R H R H
MR, AP EL AR TR T B R LRI AL A 3R SR HR v R OR IR T s SRR AR R
AR B BRI C, AR ERIETRAR &0 HORETRE.
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Fig.2 Box plot of 25 chemical components in 20 batches of Banxia Baizhu Tianma Decoction. n =20
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