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[ Abstract]
analysis method for its main constituents, providing a reference for the overall quality control of this preparation. Methods: The

Objective: This paper aims to clarify the material basis of Gualou Niubangtang and establish a quantitative

constituents in the formula were systematically characterized based on ultra-performance liquid chromatography-quadrupole time-of-
flight tandem mass spectrometry (UPLC-Q-TOF-MS/MS). Identification was performed by matching with the UNIFI 9.6 software
and utilizing database platforms such as PubChem, ChemicalBook, and ChemSpider, combined with relevant literature reports. A
quantitative analysis method for the seven main constituents in Gualou Niubangtang was established by using high performance
liquid chromatography (HPLC). Results: UPLC-Q-TOF-MS/MS analysis identified 155 constituents, including 69 flavonoids,
36 terpenoids, 23 phenylpropanoids, 8 phenylethanoid glycosides, and 19 other types of constituents. In the established
quantitative analysis method, the seven main constituents showed good linearity within their respective linear ranges. The
precision, repeatability, stability, and spike recovery all met the required standards. The results showed that the content ranges of
geniposide, liquiritin, hesperidin, arctiin, baicalin, oroxylin A-7-O-B-D-glucuronide, and wogonoside in 15 batches of Gualou
Niubangtang were 13.67-21.25, 1.20-7.64, 5.45-7.45, 22.97-33.51, 29.95-39.07, 2.58-4.80, and 6.56-9.31 mg-g™', respectively.
Conclusion: This study successfully characterizes and attributes multi-category constituents in Gualou Niubangtang, clarifying
that its material basis is primarily composed of flavonoids, terpenoids, phenylethanoid glycosides, and phenylpropanoids.

Furthermore, it enables the quantification of seven constituents within the formula. This work lays a foundation for research on the

quality control, action mechanism, and clinical application of this formula.

[Keywords]

Gualou Niubangtang; ultra-performance liquid chromatography-quadrupole time-of-flight mass spectrometry

(UPLC-Q-TOF-MS/MS) ; chemical constituent; quantitative analysis; qualitative analysis
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R, B A 5 O Ak v R

K 25 PR A 1L N 4 35 07 45 TR 25 VR T
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0.22 pom AL 8RR, BV A5 2% BRI 24 (13 it V2 R o

TR A 6T Rt 25 VR T 8 3 ol BB o0 B 3 i,
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B H2 11 194.8 mg-L"'  4F 3% 41 576.4 mg-L"' 8 & 4
971.2 mg-L"'. T EZ 4 £ A-7-0-B-D i % ¥ | 1%
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B A% S mL &, 8 0.22 wm fFL U8 B 15 )
2 RF B BE W & MR BE 43 i 1 120.0, 534.0,
438.0.1809.6.2 042.4 .684.0.624.0 mg-L",

2.4 RGP R 0 B

2.4.1 AL SEE HUR A0 BRI U L A
AT 2 TR A S S 2.2 30T Y
TS HEAT 43 M, R AR B IE L B LR R
BETHRE(TICHE), W 1,

Eoo AR ChemicalBook .
ChemSpider ,PubMed . CNKI %5 % #g J& 5} F 5, XF K
A 35 T AR 2E A 8 A O B A HE AT R L 4N,
I 4 25 07 A i Ak 27 4 U 5 o >R H UNIFI
1.9.6 B HE AT B0 W 42 L W DU C . e L
AW 1554, B 25 694, G 2 36 4~ , K IN K 2K
234 RO AT A il 2K 194, HpEE T
T 844, B PR 714>, S 45 0 L1 i
HE RSB R sk T A LR 1

Pubchem .

- 181 -



%32 B 6 W) HEXBAFZRS Vol. 32,No. 6
202643 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2026
R4 HICE T m/z 271.062 0 M-H-C,,H,,0, ], L& T

ol iblod_ s
b d)d

0 5 10 15 20 25 30 35

0 5 10 15 20 25 30 35

t/min
A IEETHE0B. U TR
E1 RE4EFNEARAREABFREXTHEZTFR
Fig. 1 Total ion chromatograms of Gualou Niubangtang
(GLNBT) and mixed standards (HB) in positive and negative ion

modes
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Table 1 Constituent information of individual medicinal materials
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4 %) m/z 305.119 2 [M+H-CH,,0,~C,HO,] ~ ; m/z
177.090 9 A f& K I F 1 JC m/z 395.147 9 ) RDA &
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i P P S F)  BETE A m/z 163.041 1[325-CsHi1005 "
5 F o UL R B AL R

2.4.6 HABERU A E AN R
IR MR DR S B | R R S A A Ay,
Hlg 92 S 4k R C 2 B (1 28 R R 2 Al 4y, T s
BN A B0 S B 0 m/z 515.117 7[M-
H]™, 9 B 153 2 i 25 F m/z 353.085 8[M-H-
C,H,O, ]~ M th B 5 1 228 1 iERE 5L (162 Da)
W HEEA2ANERER,BRE LR mz
353.085 8 I (1% w1k B e A= R, 5 AR o E R 9 S
F m/z 179.033 3([C,H,0,]7) , W ik % B 25 F M 2 15
Bl m/z 135.045 15342 2 ¢ — 25 5 2 o v ik 5L 45 5
B AT SR T m/z 191.057 2[ M=H-2C,H,0, ], 4k i
it 25 150 F K15 %] m/z 173.045 4[M-H-2C,H,0,-
H,O ] . L35 s R B Akt

2.5 JRFEF G E

2501 LMEXRFEEH B X R SR, ST R E
R B, A5 B 4% R 80 Tk BE o B 332 2.2 300 F 4% 2%
HERE 3BT, LT BR it J5T o R Sy R A AR X, 06 T AR
INABAR Y, 15 B 4% b v il 2R B s AR I PR ({5 e L 24
Sy 3 1R EE ) RN PR (fF M LL 29 100 1 BF Y
W) BRI AR 2,

R2 THREASSEVNENLEFTERBAXRH RURKEESR

Table 2 Linear equation, correlation coefficient, detection limit and quantitative limit of 7 components

it R it o r LML /mg- L SR /mg- L i R /mg - L
HE T (254 nm) Y=8 754.8 X+84 306  0.999 9 17.50 0~1 120.0 0.224 0.074
H %015 (280 nm ) Y=19 022 X~ 30903  0.999 9 8.340 0~534.00 0.160 0.066
B % (280 nm) Y=19004 X - 13 543 0.999 9 6.480 0~438.00 0.342 0.115
23545 (280 nm) Y=4529.9 X+25 654  0.999 9 20.750~1 809.6 0.103 0.033
#2545 (280 nm) Y=27 112X - 42793  0.999 5 26.160~2 042.4 0.340 0.141
FJZ4LE A1F (280 nm) Y=27917 X~ 73656  0.999 9 8.830 0~684.00 0.171 0.057
IHEA 1 (280 nm) Y=34 869 X - 443 068  0.999 1 9.750 0~624.00 0.124 0.062

252 AEEEHEE L2320 ikl AR A WOE (mge g )RR BEIE T H R BB B

(GLNBT-01),#% 2.2 Wi T A 3% 55 F i 22 ik M 6 1k, 1T
BB CHEE BEE 4EE WER T
JFANE A DU S T A RSD 43 51 R 0.20%
0.75%.0.26%.0.10% .0.26%.0.17% .0.12% , 3¢ B 1Y
AT R

253 WEMEHE FREUGLNBT-01 K5 6 ), 4%
W 2.3. 2 300F J7 B VA7 il 4 FE b L AR 20 A AR 405 B i

EH EEH TREHKEZANF EESHF RSD AN
0.18%.0.64% .0.35%.0.16% .0.26%.0.49% .0.55%,
KHEZERIL
254 FaEMEHE PR 23230 F 5 ki &R S
(GLNBT-01), 43 %I 7E 0.2.4.8.12.24 h #E k£ 20 ¥,
TR RINE 7 H S B RS RS
TIZURE A DU X I T AL RSD 431 4 0.21%
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0.44%.0.21%.0.13%.0.28% .0.12%.0.16% , % W] #£
i fE 24 h N BA RGP 09 R e 1k

2.5.5 JinkEEICRHEE BUGLNBT-01 £ & 6 4,
B £90.125 0 g KE 2 FRE , HERA I A KT BE 3 o,
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