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Comparative Application of Three Mass Spectrometry Techniques in Multi — Component

Analysis of Compound Fufangteng Mixture
HUANG Zhongliang' ,LIAO Qiang’,QIN Xiang’

(1. Guangxi Testing Center for Medical Devices,Nanning,Guangxi,China 530031; 2. Guangxi Institutes for Food and Drug Control ,Nanning,
Guangxi,China  530022; 3. Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine ,Nanning ,Guangxi,China 530011)
Abstract: Objective To compare the capabilities of quadrupole — exactive orbitrap mass spectrum (QE),quadrupole — time — of —
flight high - resolution mass spectrum (Q - TOF) and triple quadrupole tandem mass spectrum (QQQ ) for analyzing
13 compounds in Compound Fufangteng Mixture. Methods Mass spectrometry conditions: QE adopted the heated electric spray
ionization (HESI) ion source and the Full MS / dd — MS? mode for scanning with simultaneous positive and negative ions; ) —
TOF adopted the electric spray ionization (ESI) ion source with positive and negative ions separately for full scanning;QQQ adopted
ESI ion source and multi — reaction monitoring (MRM) mode with simultaneous positive and negative ions for full scanning.
Chromatographic conditions: the chromatographic column was C, column (100 mm X 2.1 mm, 1.9 pm),the mobile phase was
acetonitrile (containing 0.1% formic acid) — 0.1% formic acid (gradient elution) ,the flow rate was 0.3 mL / min,and the column
temperature was 35 ‘C. The applicability, qualitative screening ability,and quantitative result accuracy of three methods (three sample
groups) were compared, and the principal component analysis (PCA) was conducted on the correlation and differences of various
compounds among three groups by the SIMACA 14.1 multivariate statistical analysis software to draw PCA — X chart. Results The
applicability of QE method was stronger than that of QQQ and Q - TOF,and the qualitative screening ability of QE and Q - TOF
was stronger than that of QQQ. The PCA — X chart showed that the measurement results of QE and QQQ were both in the same
position, and the distance was relatively close, showing a highly positive correlation. However, it was in the opposite position to the
measurement results of Q — TOF,and the distance was far,showing a highly negative correlation. Conclusion Compared with Q -
TOF and QQQ,QE is more suitable for the analysis of multi — components in Compound Fufangteng Mixture.

Key words: Compound Fufangteng Mixture;multi — component analysis;QE;Q — TOF;QQ0Q

EOT RIS R, B ARk, 2 R 4 22 21 20 00F 58 B A R A IO
A gAML AR BRI 0 INRG A TERR A d g GER A, SRR ROR A HP 2 24 R0 o0 R 4 o 0 40
TR m I E SEE R A M TR SO TR B B DA AT / i 3 BI0E B (Orbitrap)
N, FEEGA TP RAMEE ARE 2 B S Bsl (QE) — A BVRE AT 5 70 B (0 41 4
M= A G Y, B B By bk A I s S b A 5 P, A 5 i A v n] e R PG IR Ak & 0 9 15 L

F—1EE e E, B Mk AR AL, BRI, AT @A EST B RR AR, (B-F1548)632617448@qq. com,
SEEEE R, AR A, S EEPHIT AR TOARR ARRES>HALE, (B-T154)19972802@qq. com.

4



202444 A S H 33455 7
Vol. 33,No. 7, April 5,2024

¥ %

China Pharmaceuticals

< AT ST AST -

Inspection and Test

AT s AT B R R R A T
P, DL R 4 T A AT e S PR AR D TR AR
AR EMHTAR EAARN Tz T R i 2 A
A3 AT 5% AR - 1) E T B (LT Hh 25 43 AT AR 1
FE PEIKOF K 2 0 IR R L R R S A RS B R 1)
255 W A DLARGE A5 2R H Orbitrap £0AR 5 PUARAT /
RATES[E] (Q — TOF) /&y 43 B iy | — 76 PUAR AT AR 3K T i
(QQQ) %54 WL i ARXT & 5 05 e &M 13 # b &
YA T o 400 R 38 2 % L el AV | e PR A BE
ESH I 2 ou A B S T i S B Y
B RE R AH DM | 25 S EAT R A M (PCA) , LR
Orbitrap $ AR 7E 22 5 4387 77 18 -5 A 5T 335 152 AR 19 P fig
4, iz d R A K BEAE 2 70 By Gk 1) 22 4 70 i 5%
PR  IHGE AT
1 5%
1.1 {Y=5

UPLC - Q — Exactive ! Orbitrap 5 70 B (SE[H]
Thermo Fisher Bl 4% /2 7] ) ; Bruker Impact II pil| Q - TOF
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95%A,8. 1 ~10.0 min B} 95%A) ; i3 4 0. 3 mL / min;
FEIR R 35 °CdERE R 3 L,
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Tab.1 Mass spectrum analysis parameters of 13 compounds in

Compound Fufangteng Mixture
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#hT$ §75  S404 108 S04 615 8074 e68/203  68/68
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Note:m / z refers to the mass to charge ratio, RT refers to the
retention time, DP refers to the declustering potential,and CE refers to

the collision energy.
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E1 BEFRE
1. Gallic acid 2. Pyrogalic acid 3. Protocatechuic acid 4. Puerarin 5. Calycosin = 7 = O = B = D - glucoside 6. Ferulic acid 7. Ginsenoside Re
8. Ginsenoside Rg; 9. Ginsenoside Rb; 10. Ginsenoside Rf 11. Ginsenoside Ro 12. Astragaloside IV 13. Formononetin
A - B,E — F. Mixed reference solution (negative ion mode,positive ion mode) C — D,G — H. Test solution (negative ion mode,positive ion
mode) . Mixed reference solution (positive and negative ion mode) J. Test solution (positive and negative ion mode)

Fig.1 Total ion chromatograms
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A. Test sample spectrum B. Standard spectrum ﬁﬁi%ﬂ@ﬁﬁifﬁ)ﬂjﬁﬂd‘ﬂﬂ QQQ > QE > Q _ TOF,Q — TOF

Fig.2 Matching comparison of ginsenoside Re spectrograms N o e . N
A A DN B AN £ R34 T QQQ Fl QE 2 LA , A 6 Fil
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TER B BELQ - TOF B AT ILE, 1M QQQ 78 MRM
T A ARG I PR AN E i FR L v o3 PR B AR, R
QQQ M R B T QE R Q - TOF HE LK 2,
R2 BHUEYUHKRNRSESRPBELR (ng/mL)
Tab.2 LOD and LOQ of 13 compounds (ng / mL)

s & _Q-ToF 90
EER R/ ZER AR 2R AWK
EATR 1.80 0.5 516 155 3.26 0.98
BHERFR 2.88  0.86  8.82 265 2.86 0.86
BILKER 280 0.87 453 136 262 0.79
Bk 0.43 013 099 030 0.5 0.16
LEREENIEE 293 0.8 079 0.24  0.14  0.04
e £ 449 135 116.00 101 0.30
ABLHF Re 281 0.84  33.20 100 0.30
AKLHF R, 538 161 10.00 3.02 0.83 0.25
AR 23R, 229 0.69 145.00 0.71  0.21
AKBHRE 160 0.48  13.10 0.33  0.10
AK2HRo 128 0.38  23.70 125 0.38
FRTH 774 232 42.80 278 0.83
ik 108 032  1.88 0.56 0.78 0.23
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PEESEREISE 6 R 4559 QF,Q — TOF,QQQ I:I5E 13 F
1k & W 45 3 09 RSD 43 5 /N T 2. 20%, 2. 91%, 2. 32%
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Fig.3 Evaluation of matrix effects of three instruments
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