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(M FHEMESE —ER, M KK 075000)
WE: B &5 B Rh — A A2 a7 3 BRORST 3h BRAA RS A% 3R R T AN RS R R R R A A AR B F 2 T AR
AW G R EE R FE &4 Agilent Zorbax Eclipse Plus C g (250 mm X 4. 6 mm,5 pm) , %3484 TH - 4 0. 1%NH,C1 %
0. 05% # B K it (6 B2 BL) , ik A 1.0 mL / min, % 5% K 2 210 nm ( 25 88 5k 3% 38, 2 82 05 k3% L 388 W A0k 3% %) (250 nm (£
KER AR B AR EE A8 %) AR A 30 C, i EH 10 pLER  HBAEa . R RE R T AR A & AR A
R B A AR R BR 09 R R JE 4 R AR 45. 400 ~ 567. 500, 18. 050 ~225. 600, 4. 584 ~ 57. 300, 1. 648 ~20. 600, 2. 836 ~ 35. 440, 11. 250 ~
140. 700, 1. 195 ~ 14. 940 g/ mL(r = 0.999 3,0.999 6,0. 999 5,0.999 7,0.999 4,0.999 3,0.999 7,n = 6) ; T 3 o # =K 5 2 5] A
98. 81%,98. 37%,98. 14%,98. 21%,98. 39%,98. 96%,98. 19%,RSD %314 0. 81%,0. 77%,1. 02%,1. 02%,1. 15%,0. 72%,0. 94%(n = 6) ;
& i\ﬁﬁ'fi AEE MR RSD 30T 2. 0% 8518 7 xR S RVEM ERF BB E S, TR T B R - 2
¥ T AR A E
KA mxi«&#a@ﬂ%/%,/&k%ﬂ#ﬁ\& s RSR — R 3 BRSR A IR TR R G R R B AR R R R R AR R AR
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Simultaneous Determination of Seven Components in Ephedrae Herba — Cinnamomi

Ramulus Herb Pairs by HPLC

WANG Donghai,TANG Jianhua,YANG Xiaoyuan,YU Xiaowei
(The First Affiliated Hospital of Hebei North University ,Zhangjiakou.,Hebei,China 075000)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous determination
of seven components (ephedrine, pseudoephedrine, methylephedrine, cinnamic acid, cinnamic alcohol, cinnamaldehyde, coumarin) in
Ephedrae Herba — Cinnamomi Ramulus herb pairs. Methods The chromatographic column was Agilent Zorbax Eclipse Plus Cg
column (250 mm X 4.6 mm,5 wm),the mobile phase was acetonitrile — 0. 05% phosphoric acid solution containing 0. 1% NH,Cl
with gradient elution, the flow rate was 1.0 mL/ min, the detection wavelength was set at 210 nm for ephedrine, pseudoephedrine
and methylephedrine, and 250 nm for cinnamic acid, cinnamic alcohol, cinnamaldehyde and coumarin, the column temperature was
30 C,and the injection volume was 10 L. Results The linear ranges of ephedrine hydrochloride, pseudoephedrine hydrochlorid,
methylephedrine hydrochloride, coumarin, cinnamic alcohol, cinnamaldehyde and cinnamic acid were 45.400 — 567.500, 18. 050 -
225.600, 4. 584 — 57.300, 1. 648 — 20. 600, 2. 836 — 35.440, 11. 250 — 140. 700, 1. 195 - 14.940 pg/ mL (r =0.999 3,0.999 6,
0.999 5,0.999 7,0.999 4,0.999 3,0.999 7,n=6). The average recoveries of the above seven components were 98. 81%,98. 37%,98. 14%),
98.21%,98. 39%,98. 96% and 98.19% with RSDs of 0. 81%,0. 77%,1. 02%,1. 02%,1. 15%,0. 72% and 0. 94% (n =6),respectively. The
RSDs of precision,repeatability and stability tests were less than 2.0%. Conclusion The method is simple, accurate, reproducible and

precise,which can be used for the determination of seven components in Ephedrae Herba —Cinnamomi Ramulus herb pairs.
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R (MR B 1), 410 T R 2 R 2 i
UESE R R BB Y BORK T Ephedra sinica Stapf. BT 1§
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Tab.1 Sources information of Ephedrae Herba — Cinnamomi

Ramulus herb pairs

By BMAK RE P By Ak R PR
SL & 20001014 HERAL | 3 AE 20001018 EHHER
HE 20000807 T EANE R 20000810 S AELEHA
2 RE 20201416 AL | 4 AF 2000005 FhFA
HE 20000809 EdLa BE 20200814 mIKE

2 AEEER
2.1 fEiEEG

{4 : Agilent Zorbax Eclipse Plus C g# (250 mm x
4.6 mm,5 pm) ;W BIAH: L5 (A) — % 0. 1%NH,CL [
0. 05% WER /KW (B) , B FEVENT (0 ~ 10 min I 10%A ,
10 ~ 20 min B} 10%A—20%A, 20 ~ 30 min H} 20%A—
35%A, 30 ~45 min I} 35%A—50%A, 45 ~50 min i}
10%A) 5 3 3% : 1.0 mL / min; 9 3% 4 : 0 ~ 20 min i}
210 nm (Fh 2 bR 25 86 L £ 198 DA JBR 2 B R 46 1R HY 25 R 2
%) ,21 ~ 50 min B 250 nm (F 5.2 L2 EE AR R AN
FE B2 ) A1 30 °C AR 1 10 wl.
2.2 BiEHE

TRAS KT B SR « HCER TR P PR R 28. 65 mg,
A7 5L F0 IR 10. 30 mg R BB IR 17, 72 mg R
fize Xt BE b 7. 468 mg B B B X BE S 70. 32 mg, K 25 FR
FE LB 25 mLAS s, I i E R AL B R AR R 2 2
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T FE R A 3 S R R R 2B T R | mL
ER TR R ELOK 1 135. 00 g £h R Oh PR ¥ B 451. 20 g &R
Mg H L RR BB 114. 60 g 75 WL &K 41,21 pg 4 L EE
70. 89 g HE KR 29. 87 g FlAE K7 5 281. 30 peg IR G
X B S 25 T s B B S mL YRS 6 R S O 4% T
25 mL 2SR R A R 20 AR M IR A R R
A

AR AR BBURR B VREAS IR 3 i, R A, M R IR
A, 350 B, 4 WIFREL3. 0 g F12. 0 g, KB AR E , B
250 mLAEFEH I 50 mL, FRE B, 1230 50 min,
50 CHEF (PR A 250 W, S % 4 40 kHz) #2560 min,
TRV AR I IO P b L A0 IR UEWE, T 5 °C
10 000 r / min % T = #2400 10 min, BT, BIAS

JPRBE RE AR X R 24 BV - B R RR B EE R IR R
F3A 0.3 2.0. 2 g, K BFRAE , Fe T 3 W 48 ik ol
IR, RIS
2.3 HiRFEEE

FRYIE HIVES « 43 0 % R 2. 2 50 R 3 Fh iR
2 10 WL, FAUTT (i S5 HEREN E | 7 FP R I 53 5 A
A1 U6 8] () 43 8 B 34K T 1.5, BEOE BR B0 Hae 6 1R PR o el
g | TR PR IR TR TR 0 | R PR P S R B A A B R kR
B e R Rz R VA RN B2 I I35 R T 6 000, 4t B IR 13
JNT 1L 35 R BN RE 2 A S W i B b 7R T S
Pt R R R A R T R e 3 2K R A VR € 1 A ) R R
FIF ) A A5 P 06, A Al o R s TR € 3%+ T 5 R PR
PR PR BB, FF S5 JBR S M AH I P 0, 3R B JRR o 5 R A L
Je s X 2B I P4 18 3 T T o i I DL T 1

AR EE 3 R 2. 2 00T ¥R G 0F Bt
459 0.8,2.0,3.0,5.0,7.0,10. 0 mL, & 20 mL % &
U, FH R A R R L 15 A 8 R A TR A R R
VAT, 2 RS BRI 10 WL, 4% 2. 130T (3% 5 E e
W, TSRt ] DL o3 B i e B (X, g / mL) S
Asbr BT (V) A AR A TE M [l T 25 SR W3R 2.

K2 IR RS 8 W 2. 2 T IR A 0 R T TR
10 WL, 34 2. 1300 F (o3 S50 7% SRR 6 Yk . 45 2R 4
T JRR R R R DR PR B el R TR FH L RR B B B kR
B T A B TR ORI R Je I g D AR RSD 43 51 2R 0. 67%
0.75%,1.15%,1. 34%,1. 26%,0.99% 1. 48%(n = 6) ,
FE ARG B P R AT o

Feu MRS ORE i (5 S My R i, #5222
T 5 g e R, 430 Tl 5 )5 0,5, 10,15,
20,35,48 h 4% 2. 1 T T (o 3% 45 R i o 25 R $h iR
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1. Ephedrine hydrochloride 2. Pseudoephedrine hydrochlorid 3. Methylephedrine hydrochloride 4. Coumarin 5. Cinnamic alcohol 6. Cinnamic acid

7. Cinnamaldehyde

A. Mixed reference solution B. Test solution C. Reference medicinal material solution of Cinnamomi Ramulus D. Reference medicinal material

solution of Ephedrae Herba

Fig.1 HPLC chromatograms

x2 THIEEIRERSEEXRERER (n=06)

Tab.2 Results of the linear relation test of seven components(n=6)

B B35 A r L E (pg/ml)

EE S 2 Y=3.07E+02X+3.01  0.9993  45.400~567. 500
EY G v V=2.56E +02X+2.34  0.9996  18.050~225. 600
HERF AR Y=2.3TE+02X+5. 14 0.9995  4.584~57.300
3% V=3.32E+02X+1.25 0.997  1.648~20.600
HR B V=4.01E+02X+2.07  0.9994  2.836~35.440
i34 V=2.69E+02X+4.52  0.9993  11.250~ 140.700
34 V=438 +02X+3.61  0.997  1.195~14.940

VPR R | 6 7R O JRR SR M L R R HH LR e R R
B RE Bz R FIVEE By i 06 TR FR Y RSD 43 il R 0. 43%,
0.65%,1.02%,1.32%,0.89%,0. 76%, 1. 54%(n =7)
TR S TRTE 48 h N e TE R

R BURE (5 SR 6y, 42 2.2
TR 7 2 ) 4 A S AR, 45 2. 1 00T (i S A g R )
S o 45 AL Eh TR PR B ER R PR PR BB R R HH R RR B
T 02 R RE R R RIRE B A T2 i
3.021,1.205,0.303,0. 165,0. 291,1. 123,0. 126 mg / g,
RSD 4% %1 4 0.35%, 0.42%, 0.98%, 1.31%, 1. 12%,
0.61%,1.25%(n=6), KT EEZERL.

TIRE TSR - BORE i (252 ST By AR 3 o, JBR BT
KBRS ¢ FERAR AR 1. 0 g, W E W E  FL 61,
Gy B ELIEHEEH T, 2 IR R A 2. 2 30T IR A % IR
B 4 mL, AL A5 A VU, 4% 2. 1 IR A
SR ERRIN E B SR 3
2.4 HmEENE

R 2w B2, 2 00T IR R BE VA Lt A TR
PR FE X BE 2RV TR A X BE 2 A VA TR AS 10 L, 452 2. 1
TR (0335 2 A E RN 22 4 LR & (45 S1-S4) 7 Fh
BT &, S5 L3 40 R FH SPSS 22. 0 Geit 4 fxt
AHEIRR B — A 2 0] Hh A B3 1 B i R LT 1 BRL 2
TR L I BT o RS B S AT, R IR B — A

BeAt s, B B2 W A, FL4r 6 Fh i o3 7% 1 35 b 35 /b
(P<0.05),
3 Tt
3.1 REhEERE

B Z IO - 0. 05% BEFR KW . L - 0. 05%
R AV O - 0. 2% = WK IEW .20 - 0. 05%
BERR K I (& 0. 1%NH,CD) 45 R LL 2 - 0. 05% H
FR KV LN - 0. 05% W /K WA T s AR, i T
I PR AT PR B T 5 A R B 5 A R AT A € A SR
Tk 50 2 ) 1) 5 - s e 2 R et 2 1Y, 3 B0 5
FVER R BB 70 25 BN B 225K, TOVA R UE &5 i MET 2
PLONE = 0. 2% = CRK T W M i AR, (i i g
T R85 WA B I ) AN RS E 5 LB - 0. 05%
W RR KV (5 0. 19%NH,C1) N IR AR, FELR A 54
7 BB o3 0 0 5 RE A A% T A3 B 8 A, R RR IR PR
1. 10 ~ 1. 35 [H], 756 2 G oy M s 1) e o B0 E 3 2
& — 0. 19%NH,CL14 0. 05% BB /K IE B shAH .
3.2 IREVEMHIERE

B2 SR BRI 1L GRE A Al ) B I 711
(HBE . CBE R =R (40,50, 60 min) 46 AT
] (40, 60,90 min) 755 FH 5 (25,50, 100 mL) . 45 5
PR I 5 T b X B R AR Y {E A ] i
VEE Z4  FERTHC , T B FE S W A TR B2 K5 DL S A
R Ay i U 700 B, el Bz 2 R JRR B Ak Py B2 BRI
DA AR S B B R0 B, 7 A B o AR R B i, 1
T 5E 25 F 59 RSD Y59 /NTF 1. 5% 35 9 st 6] 142 st Ji] 4
512k 50 min A1 60 min B, 32 10 F1HE U 7843 5 $2 U 57
O 50 mL B 7 BB v 7 3 O E TP AR T
F 50 50 min A AR FE 60 min 2 BUA R K 50 mL
FIRREE — R 256 I B AR R AR <
3.3 KE-HEHRALESESHYSW

126 4 TN BREE — BRI , BREE R TR AT R BN
FER T 7 AR (AP A SR 2 A 34 i 28/ (P < 0. 05),
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&3 THEERRER S MEEBHIRIEER (n = 6)

Tab.3 Results of the recovery test of seven components(n =6)

>

Ka B3y HaAEmg) ATy WEEmg BRE%) X% RN%)

x4 HREENELER(mg/g,n=3)
Tab.4 Results of content determination of seven components in

the samples(mg/g,n =3)

La 1.5100 4.5753 454 9.1087 99.85
BH 1.5201 4.6059 4.54 9.0356 97.57
1.4990 45420 4.54 9.0480 99.25

S

9%.81 0.8
1.5050 4.5602 4.54 9.0403 98. 68
1.4880 4.5086 4.54 8.9723 98.32
1.5312 46395 4.54 9.1436 99.21
Lab 1.5100 1.8120 1.81 3.5945 98.48
RER 1501 1.7988 1.81 3.5804 98.76
1.4990 18060 1.81 3.5653 97.20
9%.37 0.7
1.5050 18060 1.81 3.5764 97.81
1.4880 17856 1.81 3.5699 98.58
1.5312 1.8374 1.81 3.6360 99.37
ARPA 15100 0.468 1 0.46 0.941 99.13
REE 1501 0.4712 0.46 0.9258 98.83
1.4990 0.4647 0.46 0.9152 97.93
9%8.14  L02
1.5050 (.466 6 0.46 0.9092 9%.22
1.4880 0.4613 0.46 0.9092 97.31
1.5312 0.4747 0.46 0.9317 99.35
ik 11121 0.1779 0.17 0.3430 97.12
1.0320 0.1651 0.17 0.3331 98.82
0.9980 0.1597 0.17 0.3286 99.35
9820 L02
0.9852 0.1576 0.17 0.3235 9.5
1.2121 0.1939 0.17 0.392 97.24
1.0940 0.1750 0.17 0.3435 99.12
HAE 11121 0.3225 0.28 0.6033 100.29
1.0320 0.2993 0.28 0.5749 98.43
0.9980 0.2894 0.28 0.5616 97.21
98.39 LIS
0.9852 0.2857 0.28 0.5583 97.36
1.2121 0.3515 0.28 0.6284 98.89
1.0940 0.3173 0.28 0.5921 98. 14
BRE 11121 1.2456 1.13 L3117 99.74
1.0320 11558 1.13 2.2606 9.1
0.9980 11178 .13 1.2362 98.97
9%.9 (.72
0.9852 1.1034 .13 1019 99.51
1.2121 1.3576 113 24716 98.58
1.0940 1.2253 113 L3457 99.15
HER 11121 0.1335 0.12 0.2511 98.00
1.0320 0.1238 0.12 0.2433 99.58
0.9980 0.1198 0.12 0.2383 98.75
9%8.19 0.9

0.9852 0.1182 0.12 0.2347 97.08
1.2121 0.1455 0.12 0.2623 91.33
1.0940 0.1313 0.12 0.2494 98.42

Lk ARWR 2RTE |
B F R A i i
N B $5 %8 AR FEE BAE BAE HAR

S| REMBAHMER 332 166 0.47 - - - - -

SR SCANAE DRRR S — AN [) L i (T RIS K R
A SO 1 R B LR 2 B 2D (T — B R
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BEABEMER - - - 0.19 039 15 0.3
BEBER 3.0 1.2 0.3 016 029 L2 012
S REMBHMER 332 162 0.46 - - - -
BRAREHER - - - 0.18 0.4 122 016
BBER 29 LI15 035 015 027 103 0.13
$3 REMBAMER 351 L2 0.40 - - - -
BRAREHER - - - 0.2 0.4 145 0.13
BHRBER 322 130 029 0.4 025 123 0.1l
S RESABEMER 34 L6 0.5 - - - -
BEABEMER - - - 0.17 054 132 017
BEBER 306 L1203 016 029 L1004
P 0.003 0 0 0.01 0 0.0 0.17
E - AR
Note: — indicates that the component is not detected.
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Y rp AR R 22 RGBT BE NS AT B T IE 7 5 IR
JBR BT — AT fife AR G 5, 0 W RR B8 — A 24
X BC AT ) T fife R, rbORR B — A 240 AR TE T L £91)
Ry 3+ 2 B 8 it AR B fR RN JRR B 2 AR M el
JRR B (AL FE PP B0, R B SRR 2 Y, Fe(R S
JRR B 118 BE T 00555 o (ELRR B — AR ASOAS W) FE A9 AT 5 45 A
BB 1) i ) 2 2 [ 9 6 R A et — e

5% 3k
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