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Study on chemical constituents of “decocted first and defoamed” of Ephedra
Herba by UPLC-DAD-TOF/MS and HPLC-UV

CHENG Rui-zhen, ZHANG Chun-yan, LI Yue, ZHAO Jing
Tianjin Binhai New Area Hospital of TCM, Tianjin 300450, China

Abstract: Objective To establish a method for detecting the chemical compositions of “decocted first and defoamed” of Ephedra Herba
by UPLC-DAD-TOF/MS coupled with HPLC-UV, so as to clarify the difference of chemical constituents among them. Methods The
analysis was performed on an ACQUITY UPLC® BEH Cig column (50 mm x 2.1 mm, 1.7 um ) by UPLC-DAD-TOF/MS with gradient
elution. The mobile phase consists of methanol and 0.1% formic acid-water at a flow rate of 0.3 mL/min. The column temperature was
40 ‘C. The information of compounds was acquired on positive and negative mode. Similarly, HPLC-UV was applied for measuring the
content of alkaloids respectively. The Cis column was used, the mobile phase was acetonitrile-0.1% phosphoric acid (containing 0.05%
triethylamine) (99 : 1) at the flow rate of 1 mL/min, the detective wavelength was set up at 210 nm, and the column temperature was 30 C.
Results There were less content in the upper foam, and the chemical components in the lower liquid and the whole liquid were basically
same. Five alkaloids and one carboxylic acid (4-hydroxy-7-methoxyl-2-quinoline carboxylic acid) was identified from all kinds of liquids.
However, the content of alkaloids in the upper foam was very low, and the content of three alkaloids in the whole solution was slightly higher
than that in the lower liquid. Conclusion The defoamed method may not be related to the chemical compositions of alkaloids, but it still
needs further research and verification.

Key words: Ephedrae Herba; decocted first and defoamed; UPLC-DAD-TOF/MS; HPLC-UV; norephedrine; norpseudoephedrine;
ephedrine; pseudoephedrine; methylephedrine
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(1) JRR 35 4 BT 0 1) 4%« BRURR B 2564 249 100
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INFREE, HABEBEE, B 30 min, BAE
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21100 g, AN 1.0 L Z813/K B A& AR, 1R 30
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mL, 14 000 r/min 550> 10 min X2, B &, SEFE;
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14 000 r/min &0 10 min X2, B &M, #EFE.
2.1.2 g% ikl ACQUITY UPLC® BEH
Cig (50mmX2.1 mm, 1.7 pm); FEif 40 °C; #ERE
AR 2 pul; AR 0.3 mL/min; KR K 190~
400 nm; JRBENHIAHFEE (A) -0.1% R KB (B);
BEIE VR T WK 1.
R BERRIEF

Table 1 Gradient elution program

B [A]/min A% B/%
0 2 98
10 2 98
14 14 86
20 14 86
36 38 62
41 95 5

2.1.3 M HWIEE U (ESD; F46S
(RS B 1.5 L/min; B B V8 700 85 15 2
200 °C; JnAAEHLUEEE: 200 C; Kl 8% K 1.58
kv H#BA: B AT BREEE. —
% (m/z 100~600), 2k (m/z 50~500); ¥
AEE: 40%; Wi#ES: 50%; &1 ZF0A]: 30 ms;
FIH =B RRAH (2.5 mmol/L) BHAT R BRI IE,
KIEVE A 200~1 000, BREE 3 MEEMAEIE. it
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B S SRS TR i 2 B
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Fig. 1 Total ion chromatograms in negative ion and positive ion mode for different samples of Ephedra Herba
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Fig.2 1Ion fragment of each compound in Ephedra Herba
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Fig.3 MS fragmentation pattern of Ephedra Herba
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Table 2 Basic information of compounds

5 e X FRE
1 AR 151 CoH13NO
2 EFEONRRTEIL 151 CoHisNO
3 JRREETH 166 CioHisNO
4 DIRRBEH 166 C1oH1sNO
5 FERREH 179 CiiH17NO
6 AFRHET-FHVE 2R TR 219 CiiH17NO

A
1 2 3
i
o5 10 s
t/min
1- R B

B FR VAN [F) TR P (0 BRI, 3R S uL,
03 Bl BRI AR 23 51 BA 3 b AR Ak 1) e T X
PSR (4D, DGR S R R N AR (O
BEATERVERIT 08T, FAmdE il 28 14 [30 V3 FEFIAH 5%
R LMERELL SIN=3 NREIIIR, LA SIN=10 NE
B, ARNE 3. FREMH, BKIE 3 FAEYRLE
5 R G N 2B R R R AT

225 FEEERE AR EEMN (AT
1507174), F%« “2.1.17 TR J7 il &R
P “2.2.27 WU ARSI E — AR, 1S
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Fig. 4 HPLC of mixed reference solution (A) and samples of Ephedra Herba
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Table 3 Regression equation, correlation coefficient, linear range, LOQ, and LOD of three alkaloids in Ephedrae herba (n=3)

WY EVEpES r M/ (g ml™)  EEBMR/(ugmL™)  BIE/(ug-mL™h
R A=10.259 C+37.197 0.999 9 30.59~978.75 1.91 0.48
£ R TR A=10.964 C+13.661 0.999 9 10.13~324.00 1.27 0.32
FH 22 JRR 2 A=10.147 C+7.203 8 0.999 9 2.54~ 81.30 1.27 0.32
FEHT 6 IR, WIE 3 FPplsr AR, tHE &S 2.84%.
Prr i, S WORBENE, JERSD (40010 0.80% 226 AR KB R R AR E (it 5

0.49%- 1.80%. HY[F]—HHR s E SR 3 d,
R 6 UGHFENE G, RS EMEE, it
FHIERE %, H RSDEDHN 1.36%. 2.14%-

1507174), % “2.1.17 TR J ikl &40 S 6
By, % “2.2.27 BUR ST, WE 3 Ak
AN, HESEYS &, H RSD E0HN
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0.59%. 1.55%A1 1.41%.

227 FEMHRE WAMBEES (M5
1507174), #% “2.1.17 TR 77 150 24t i i i
2 “2.2.27 UNEIGFXMESHT 0. 2. 4. 64 8.
12 h 3ERE, e 3 Fhpl 7 AR, 25 2 5 i
W taENE. 48R EW, Maliidl T =IE T 12h
WAEaE, H RSDE5 74 0.48%. 0.67%H 2.90%.
228  JnFEEICRIREE  BCEREE S (AT
1507174) 6 134 0.125 g, 43HIINA 1.566 mg/mL ik
BT IR AT 1 mL. 1.080 mg/mL £ R 2 B0

TR 0.445 mL 1.084 mg/mL FF 3L R BT A v
0.092mL, #% “2.1.17 TRl & bl s, 1%
“2.227 T NEGEFA T, W 3 PRSI,
THE R KRR 08 102.40% 98.11%FH
99.35%, RSD 1H7 M 2.34%. 1.14%H1 1.27%.

229 EEME WEMEFMEE, 750
“2.1.17 TR 7k A B AL A RS TR A
X JE SR A VR 5 pl, 4% “2.2.27 TR
R SR AR b, WE 3 P g AR, T
FRES R 3 FAERI T E AL, AR 4.

x4 WEEXHERD I HEVEHNSENESER (X £s,n=3)

Table 4 Contents of three alkaloids of relative samples in Ephedrae herba (X *s,n=3)

JFUEE 5 BU(mg g )

=

Ff it

JPR TR, PR B R JRR 25T

1507174 SN 0.01440.000 0.004£0.000 0.00140.000
FR T 5.780+0.070 1.78040.060 0.34040.010

EHIE 7.79040.000 2.24040.020 0.500+0.010

1503029 bk 0.02140.001 0.01140.000 0.00140.000
FR T 9.680+0.040 6.33040.090 0.570£0.010

EHIE 10.420+0.090 6.55010.080 0.53040.000

1508075 bk 0.01140.000 0.0080.001 0.00240.000
FER T 6.9501+0.160 3.44010.030 0.660+0.010

EHIE 7.58040.030 3.94040.040 0.880+0.020

1508084 ik 0.01740.001 0.00940.001 0.001£0.000
FER T 7.790+0.070 3.90010.070 0.820+0.020

EHIE 8.93040.090 5.52040.070 0.560+0.020
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