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WE:BH & 5%w T 0 & 2048 &35 (HPLC) 48 s B 2m € 3L F 7 484 R 48209 HPLC 3. 77 #4438 F 11 Mercury
Ether — Phenyl 4£ (250 mm X 4. 6 mm,5 pm) , & 30484 0. 1% BB Kk — Thr (M EZRAL) , ik A 1. 0 mL/ min, &0 % K 53] A
210 nm( 2h 8RR K B "Bk | BRI AR L - BB A= D - A=) A 237 am(FFEF HEEr) AR A 25 C, 3 E A 2 plo R
A 2 & 3% 38 U B SR AR PR R 26 (2012 M) S AR SCE 3, SR RATARBAERA IR 28 BLAT Sk e HPLC 450 B 3 ad AR U3 K
T 0.87, 35400 8 A0, F5A B MR AR Dk IR AR E AL - A D - T AR A R T ARy AL
7 R0 R B RS R AE 3.075~307.5 wg/ mL.2. 886 ~288.6 png/ mL.3.033~303.3 pg/ mL.2. 889 ~288.9 g/ ml.2. 806~
280. 6 g/ mL.2.870~287.0 wg/ mL.2.913~291. 3 pg/ mL LB A 5@ ARE MK & BAF(r=0.999 9) ;4 % JE A8 F I MK
e RSD 33T 3.0%(n = 6);-F ¥ mAt ek £ 4 97. 15%,93. 06%, 95. 97%, 102. 02%, 96. 78%, 98. 16% , 100. 10% , RSD % %) %
0.85%,1.56%,1.93%,1.93%,1.75%,1. 67%,1.95%(n = 6) .28 3t S P 7 Fmo69-F3¥4F 554 2.21,0.34,1.69,2.22,3.67,
1.53,2.98 mg/ g B8 PTA I F4RE MR A REH FLWIF, TH Tw TR EEH,
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HPLC Fingerprints of Kechuanning and Content Determination of Multi — Index Components
TIAN Jingge,ZHOU Juanjuan,NI Qian,SUN Yanmin,ZHAO Yihan,PANG Qinglin
(Jiangsu Institute for Food and Drug Control,Nanjing ,Jiangsu,China 210019)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) fingerprint of Kechuangning,and an HPLC
method for content determination of seven index components. Methods The chromatographic column was Mercury Ether — Phenyl
column (250 mm X 4.6 mm,5 pm),and the mobile phase was 0. 1% phosphoric acid aqueous solution — acetonitrile (gradient
elution) , the flow rate was 1.0 mL / min, the detection wavelengths was set at 210 nm for ephedrine hydrochloride, morphine,
pseudoephedrine hydrochloride, L - amygdalin, and D - amygdalin, and 237 nm for liquiritin and glycyrrhizic acid, the column
temperature was 25 °‘C,and the injection volume was 2 pL. The Similarity Evaluation System for Chromatographic Fingerprint of
Traditional Chinese Medicine (Version 2012) was used for similarity evaluation. Results The similarity of HPLC fingerprints of

28 batches of samples was higher than 0.87, with eight common peaks confirmed and seven components identified, which were
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ephedrine hydrochloride , morphine, pseudoephedrine hydrochloride, . - amygdalin, D — amygdalin, liquiritin, and glycyrrhizic acid. The
linear ranges of the above seven components were 3.075 - 307.5 pg / mL,2.886 — 288.6 pg / mL,3.033 - 303.3 pg / mL,
2.889 — 288.9 pg / mL,2.806 — 280.6 pg / mL,2.870 - 287.0 wg / mL,and 2.913 - 291.3 pg / mL (r = 0.999 9),
respectively. The RSDs of precision, stability, and repeatability tests were all lower than 3.0% (n = 6). The average recoveries of
the above seven components were 97.15%, 93.06%, 95.97%, 102. 02%, 96. 78%, 98. 16%, and 100. 10%, with RSDs of 0.85%,
1.56%,1.93%,1.93%,1.75%,1.67%,and 1.95% (n = 6), respectively. The average contents of the above seven components in
28 batches of samples were 2.21,0.34,1.69,2.22,3.67,1.53,and 2.98 mg / g,respectively. Conclusion The established method

is simple,accurate,and has good reproducibility,which can be used for the quality evaluation and control of Kechuangning.

Key words: Kechuanning;fingerprints ; HPLC; multi — index components;content determination
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LC — 40D % &5 50 % A7 635 4% ( H A Shimadzu 2y
F)) s MSE224S A HE K1 (b 3 38 2 A1l KA BR A
AL AR 0. 1 mg) ; XP6 Y - KA (%1 Mettler Toledo
ONEREE R 0. 01 mg) ; UA22MFD B A5 (Y (75 Wiggens
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R R R B O R S (165 171241 - 201809, 4l &
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FE R 93. 6%) , £k 18 DR JBK B BN R (L5 171237 -
201510, 4l 4 99. 8%) , D — ¥ 754~ X B 5 (L5 H
110820 - 202109, 4l J¥ 4 93. 1%) , H HH %F I8 5 (4t 5
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Tab.1 Information of Kechuangning samples

hE AP 5

TI-T6  F&EZXFHBAMMAT 2105007, 2105005, 2105006, 2111008, 2000212,
2202001

T7-T8  LBRRELEHARAG  20210401,20200201
19 Kb HALEARHAR 570001

WA BEIRER AT
TI0-TI4 kBa#AANTHABA 211203,210902,191109,210501,200906

Rnd
TIS-T28 Ak f A LAiknd 25 - 210303, 25 - 210108, 25 - 210302, 25 -
201205, 25 - 201207, 25 - 210109, 25 - 210110,
25 - 210103, 25 - 210301, 25 - 210102, 25 -
210105,25 - 210304,25 - 201208,25 - 201206

2 HFEEH%R
2.1 IELEILET
2.1.1 ®BiE&H

(NS RE A Mercury Ether — Phenyl A+ (250 mm %
4.6 mm,5 wm); FLENAH 0. 1% BERR KB (A) - 2
(B) , 6 FF ¥k it (0 ~25 min B 96%A, 25 ~ 35 min i}
96%A — 90%A,35 ~ 45 minfi 90%A — 80%A,45 ~ 55 min
1F80%A — 60%A,55 ~ 70 minff 60%A) ;7% : 1. 0 mL/min;
FEU : 25 °C 5 Rl 2% « Z AR AE R 51 &G DU % (PDA ) 5 A6 il
PR 2210 nm #EFEE .2 pl,

2.1.2 ERH A

P AV BURE L 10 B BFA U R 24 1 g, K
FRRAE B HIEHIE R R % A B2 20 mL, FRE B
i, A 40 min, B0A =R, RS B,
MR IBR I T R AT DR BRELUEE, RS .

TE 5 6T POt V5 AR+ U T BRI A JRR
B L - AT D - W RO H RO ER RN
WLt A 30 RS RS, R R B A R R O
0.307 5,0.288 6,0.303 3,0.288 9,0.280 6,0.287 0,
0. 291 3 mg / mL B IR X JE il I 85 VR 0 28 1 TR 5 X6
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W45 2 mL, B 10 mL 25508 P, i B s e 0t
5 P5), A .
2.1.3 FHEF¥FEFE

2 B G « URE S (5o T7) 3G i, 6 2. 1. 230
T A AR S VAR, H 2. 1. VIR R At s ik
FENAE 6 A0 OIS, L4 S L - W54 NS IR
W o 235 TR T A 4% A W AF X B S AR A %o 0 T B A
RSD¥J/NT3.00% (n = 6) , £ AL ZHAE B R4S

A R G  BURE S (S5 T7) il i, 0 2. 1. 230
O PAT A R R A R 6 0y He 2. 1L 1 TR gk g
PEBERED E 0 SR (% 18], L4 S8 L - W NS R
U 2t SR S A 45 A DA R X £ A s [ R R %o 0 T L)
RSD¥J/NTF3.00%(n=6) , £ HEEE R

Foe MG < URE 5 (5o T7) 3 i, 6 2. 1. 230
Tl AR A, 51T 0,2,4,8, 12,24 h %
201 VIR g% A R HERR DN A e SR i R, D 4 5 0%
L= 35T S MR 25 BT 4 A I AH X O B B
(] R X6} 06 TG ALY RSD 35 /8T 3. 00% (n = 6) , 2 I {1t
IR E 24 h INFRE TR BT .
2.1.4 B4 EEE 5 AT

HURE 5 (45 0 T1 - T28) 4@ 5, 7 Jil4% 2. 1. 237
Ty B A AR S A, 4 2. 1. 1 TR i A i gk
FEISE IC RS E, LA CDF RS20 S BRI S AR
25 (148 SO RIS AR LR PF M R G2 (2012 /L) , LA g5
STRE & L5 1B SR 2 8, SR FH b (r 500, BF ) 1 5 2 152
SE 0. 1 min, 22 35K IE 2 EUC R, JEafiA 8 g 14
28 L% Wiy T4 i HPLC B it s B3k K HALH #C(R)
DL 1o [ B 2.8 A it 5 75 380 1 o B P 3 0 4 7 M L8
PEHT, 45 AR BT 0. 87, 7 W] 28 0% i T B AR A
JE RIS A2 A3 R — B B B e TR LR 2,
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Fig.1 HPLC superimposed fingerprints of 28 batches of

Kechuanning samples
RN A I T RO A (R) 5
TR AT B A M HPLC ] (5] 2) v e £ B s i) b i g
WA HEAT HEXF, F5 A b 7 AN iy, B 1506 0 2R e
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Tab.2 Results of the similarity evaluation of 28 batches of

Kechuanning

BaRAmS MANE|#RKT ML | HERBT ML | HERGT HAME

T1 0.975 T8 0.938 T15 0.987 T22 0.990
T2 0.980 T9 0.964 T16 0.978 T23 0.987
T3 0.981 T10 0. 875 T17 0.984 T24 0. 986
T4 0.969 T11 0.875 T18 0.979 125 0.981
T5 0.952 T12 0.905 T19 0.983 T26 0.986
Te 0.950 T13 0.905 T20 0.984 T27 0.983
7 0.958 T14 0. 882 T21 0.983 128 0.980

A/ mAU
280

240 4
200
160
120 o
80
40 22
0 — lf\h ———— if Ve e i
0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70
1. Bk 2099 3. RBMMARER 4L - FHF
5.D - w4 7. HEF 8 HER
B2 REMRBIRSARECEER
1. Ephedrine hydrochloride 2. Morphine 3. Pseudoephedrine hydrochloride

4.L — Amygdalin  5.D - Amygdalin 7. Liquiritin = 8. Glycyrrhizic acid
Fig.2 HPLC chromatogram of mixed reference solution

®3 28 M ZIHTHEGE L L H IEIE X R B A 8 5 A X UEE R

Tab. 3 Relative retention time and relative peak area of the common

peaks of the fingerprints of 28 batches of Kechuanning

M5 R R RSD(%)  F¥HAEEER RSD(%)
1 0.3989 0.30 3.198 4 62. 64
2 0.4314 0.37 1.2314 68.96
3 0. 446 4 0.26 2.6612 69. 15
4(S) 1.0000 0. 00 1.000 0 0. 00
5 1.050 5 0.36 2.4174 61.25
6 1. 466 4 1. 86 2.8804 77.44
7 1.4731 1.83 5.1437 76.01
8 1.7182 2.01 0.4520 74.46

IR , 2 45 R e | 34508 Ay ER R DR RR B, 4 508y
L= 51, S SR D - W, 7 S H AT,
8 N H R R  Frf 45 W i I TET FHGE v, A B S A
VTR HAT , A 2 B | 380 At A 0 () AR G £ B s
(i) ARG U T R o 25 SR L3R 3
2.2 EETHRSIERRSSENE
22,1 @wikE&MtE F5ERAHRE

9 4 - 210 nm (ER R PR 5 0 L R Rl 58 R F RR 5%
Bl L - A D - AT, 237 nm CH RV H
%) ; HoAr i 45 F R 2. 1 1 R 4% D — 38~ i3t
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2.2.2 WERH A

Fie b 5 LA R RS RR B L BB SE A R
AN LAY 2R F A T2 43 AN SRR B SR
Fo AT CH R BAPERE A 42 2. 1. 2 300 AR AT
il B 7 i A AN BRI B SE ST A U R A B
Xif AR ST o
2.2.3 FHEF¥FFEE

L@ M - 3 RS % B 2. 1. 2 T X AR
VR B S A VRORD 2. 2. 2 0T BHAE T B 45 2 L,
Fi2. 2. VIR B35 5 R ERE DN 22, 0 SRt 1 1] o 25 SR AL
T VA VR LT TP A S TR A R R A YR A [ AR R
B ) Ach A 7 € g e, LB P BEE F4, R ik &

JEPE R4 PR UL 3

RPERR B NG HERI2. 1. 20 FIRA M AR
VBT B, 4 A E 10 mL 2SR, i AR B AR 4
SR IOTR A X B T, DA B VR B (X, g / L) Ry
A TR (V) AR AR HEATERAE [T &5 5 WL 4,
PO 7 R A3 AE 45 1 IO o U R A g 0 T R R A
AR

e 2 R B2, 1 20 M IR (RS A TT)
Fi£2. 2. VI F 3% 5500 B 2 SRR DU S 6 UK, 0 S T
L ZE LR 4, R ESAG % AT

ARG U —HERE S (5 R T 6 0 A%
FRAE , #2 2. 1. 2300 B J7 32 i 28 ARl i i VR, #6220 1 30
TGS SRR RE O SR G E R IR R A R

A/mAU

A/mAU A/ mAU
280 400 4004
360 3501
240 3201 00
200 280 ]
240 2501
160 2001 2001
120 160 150
80 120 ]
0] 6 801 o 100 6
7. 401 ol 507 |
0 e 21/ min 0 == t/ min 0 ot ¢/ min
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
A/ mAU A /mAU A /mAU
5801 400+ 4007
360 360
240 320 3209
200 280 b 2801
240 240
1607 . 2001 2007
1204 160 160 b
50 120 1209 s
801 801 F
4 2
40 Il}l3 45 407 ]j&‘\} 45 101 , 4M
0 A ¢/ min 0 ¢/ min 0+ ¢/ min
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
A B C
A/mAU A/mAU A/mAU
4007 400 4007
350 350 350
300 300 300
250 250 250
200 2001 200
150 150 150
100 100 100
50 6 50 6 7 50
L fa I a a
0 t / min 0 s ¢/ min 0 t / min
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
A/ mAU A/ mAU A/ mAU
4007 4007 4007
350 350 350
3001 300 300
2501 2501 2501
200 200 200
150 \ 150 150
h b b
1001 5 f 100 1001 5
50 1y A 509 ] 50 !
3 4 23 4
0 o t/ min 0+ ke ¢t/ min 0 & 3 t / min

A.

1. Ephedrine hydrochloride

Pericarpium

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
D

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
E

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
F

1. 3B REa 2. Bk 3. BEMRER 4L - EHAF 5.D - EHAF 6 HEF 7 HER

AR RER B BRARIER

2. Morphine

a. B gk K A 237 nm
C. # R F AT R sk

3
3. Pseudoephedrine hydrochloride

T AT RR o TR

Wi 5 AL & B R AR
5.D - Amygdalin

4. L — Amygdalin

b. #m % K 210 nm

D. BB R AR iR

E. S5 - B Sisik F. 5H3

6. Liquiritin 7. Glycyrrhizic acid

a. Detection wavelength of 237 nm b. Detection wavelength of 210 nm

A. Mixed reference solution B. Test solution

E. Negative reference solution lacking Armeniacae Semen Amarum

C. Negative reference solution lacking Ephedrae Herba

D. Reference solution lacking Papaveris

F. Negative reference solution lacking Glycyrrhizae Radix et Rhizoma

Fig.3 HPLC chromatograms of the content determination of multi — components in Kechuangning
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Tab.4 Results of the methodological investigation

N as SRR RSD(%,n=6) THMRR MHERER(%,n=6) ARHRRRATH
(pg/ml)  #HEEKE ARERE 4F(nglg) RD(%,n=6)  FH@kE  RSD  ALEHHE(D)
ABRAR V=4267Tx10°X+3.1338x10°  0.999 3.075~307.5 1.4 2.16 2.03 1.10 97.15 0.85 111
kS Y=10.5734X10°X+6.770 2% 10°  0.9999  2.886~288.6  0.69 2.20 0.29 2.88 93.06 1.56 0.42
SRMBREHR  V=43867X10°X+2.5210%10°  0.999 3.033~303.3 1.9 1.69 1.4 115 95.97 1.93 0.15
L-#4EF  Y=20009%10°K+9.9320%10°  0.9999 2.889~288.9  1.59 1.55 3.69 0. 84 102.02 1.93 0.61
D-#AE3F  V=21429%10°K+1L.0915X10° 0,999 2.806~280.6  1.48 1.63 5.86 1.46 96.78 1.7 0.01
+5E% Y=4.3889% 10°K+3.2352%10°  0.9999 2.870~287.0  1.37 1.80 0.96 1.57 98.16 1.67 .65
HE8 Y=1.2485X +4.9570x 1(? 0.999 2.913~291.3 100 1.57 1.95 0.90 100.10 1.95 0.33
W4, R EEE R x5 HRABNELER(ng/g,n=2)

o A « I TR]— AR & (450 T7) 38 & A%
FRAE 4% 2. 1. 2500 I fil & s, 7351 5°0,2,4,
8,12,24 hil#5 2. 2. 1T T (A 3% S5 (AR HERE DN 2 | 10 SR 1
TGS I 4, RIS IR RICE 24 h NFRE PE R AT

TR TeT oA 30 56« B R 5 o ) R (G5 R T7)
617, B 0.5 ¢ WM E , B HEEHEIR D K 2 A
T ) P — T e A R ) R R L M R R
PRRREE TR (L — 595 D - WA CH R H R
B R IR AR 20 mL, #5221, 2 300 R J7 vk il 45 itk
AR 2. 2. 1T S A R UERE I A |, 0 S T A,
FFHHA 2 46 5 L3 4, F A 7 1 v afe 1 R4

1 FH PR 3 < ] — A T W (G5 T7) L 4
) SR FH A [ il R B4 €635 A (38 20 BH 4% Polar — Phenyl ,
JE % '] Mercury Ether — Phenyl) 1 15 &0 W #H €2 3% 1
(Shimadzu LC - 40, Agilent 1260) % 21 FHAE , 10 %0 T
B 03 B DR O 2 i 22 o 4 2R DLk 4, R Tk
it P R4
2.2.4 HEEENE

H 28 iz Wi T RE i (G5 oA T1 - T28) , 45 240, 4%
2. 12000 F 7 il A A A TR, # 2. 2. T IR A5 4%
PR FEREN E MR BT 7 FE 5 7 b i L 45 SR
W5,

3 iTig
3.1 REFFRIERE

BT N AP B 59 (L 50% H B\ 70% & T
1. 44% BERR KA .0. 1 mol / L ERFR IS W) 142 IO |
45 SRR T YTt 1) i BB T T 0 1l 53 1) 3 5 R R £
TR I T A, T A, ok R P A B O I B 5 T R
PEICFNIK V6 (] P 2 b v i R BRI, 45 S i e
BRI 7K 5 Tl 3 4 BTG 1 25 25 5%, 25 R CHR 1 1) 1 £
PE | SO RS 75 4R R
3.2 mEhEERE

FHHRT M MPEE - K. M - K., P B -
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Tab.5 Results of the content determination of seven components

in samples (mg / g,n = 2)

4% AR ARWIEA B L-B5EE D-EREF #ES 490

Tl 1.76 LIS 039 328 4.56 147 3.06
12 1.75 L27 038 333 4.15 L4 274
T3 1.75 126 037 331 42 143 254
T4 2.07 L0 0.4 38 4.70 135 2.4
15 1.85 136 049  3.05 3.15 0.78 2.4
T6 .94 147 048 3.8 4.68 105 1%
7 1.98 L4203 36 5.39 L0 197
T8 217 148 028 3.8 4.17 0.78  1.30
19 1.34 L7308 07 5.06 178 3.4
70 1.8 0.84 025 46 3.98 0.75  1.49
Tl 1.78 0.81 0.4 450 3.80 0.69 1.47
T2 186 L2702 3.0 2.57 0.54  0.91
T3 2.0 L2402 3% 303 0.64 143
T4 L% 0.8 017 257 215 0.3  0.57
75 253 L9 035 L1 3.58 2,06 3.86
6 2.5 2.31 0.3 0.97 2.99 2,09 3.97
TT 245 200 0.3 L19 3.59 2,08 3.91
T8 2.6l 210 0.3 0.9 3.4 2,05 3.98
T9 249 188 032 Ll 3.4 197 4.03
™ 2.5 2014036 107 3.09 204 413
2% 220 035 109 3.03 206 4.01
K 207 0.3 LY 3.7 201 4.04
™ 2.5 199 035 LM 3.63 2.05 3.9
™ LT 28 037 L8 3.55 206 412
5 2M 21003 Lol 3.25 200 3.91
6 250 2.1 0.37 109 3.16 .95 375
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