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WE:BHN L FMassaeREmfE. gk RAMEEE(TLC) S b Al b ey it k8 AT AT 25 5 R R A & 20k
#8635 (UPLC) % Bl BF 2 7 AP AR a2, €384 4 Waters ACQUITY BEH - C,g 2 (150 mm X 2. 1 mm, 1. 7 wm) , &30 48 % TH -
0. 1% Bri ik (FhFEZEBL) ik 4 0.3 mL/ min, % % ¥ 4 210 nm, 284 30 °C, 3484 | pL. &R Fsh FH 4HF TLC B
SR, o B A, BT A TR R R BRI R L - R H A G BT AT EEXTERE TSN E
0.004 1~0.048 7 wg.0.001 4~0.016 4 png.0.008 9 ~0. 106 6 pug.0.019 6 ~0.235 5 pg.0. 038 8 ~ 0. 465 6 wg.0. 001 3~0.016 0 pg.
0.0013~0.0154 pg FEA A HME@mMREMX R RIF(r>0.999 7) A5 5H B A E LMWK LR RSD 3%/ T 2.0%,FH =
K FE 5 H1 A 101, 17%,98. 48%,106. 90% , 107. 75%,99. 36%,102. 16%,100. 17% ,RSD %) 4 1. 82%,0. 64%,0. 80%,0. 66% ,1. 37%,
1.21%,2.02%(n=6) £518 AT P AT 7 sk AR 42, & Bl (BT, v R T 7 M il 25 WUk o i 424 .
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Study on the Quality Standard of Qingfei Tongluo Granules
SHI Jing' ,ZHU Xujiang'*~ ,LIU Dongsheng®”,YANG Yonglin**,LIU Zhihao’~,YUAN Yang*~’
(1. College of Pharmacy,Gansu University of Chinese Medicine ,Lanzhou,Gansu,China  730000; 2. Gansu Institute for Drug Control ,Lanzhou ,Gansu,
China 730070; 3. NMPA Key Laboratory for Quality Control of TCM ,Lanzhou,Gansu,China 730070)
Abstract: Objective To establish the quality standard of Qingfei Tongluo Granules. Methods

method was used to qualitatively identify the Ephedrae Herba,Paeoniae Radix Rubra,and Belamcandae Rhizoma in Qingfei Tongluo

Thin — layer chromatography (TLC)

Granules. Ultra — high performance liquid chromatography (UPLC) method was used to simultaneously determine the contents of
seven indicator components, the chromatographic column was Waters ACQUITY BEH - C, column(150 mm x 2.1 mm,1.7um),
the mobile phase was acetonitrile — 0. 1% phosphoric acid solution(gradient elution) ,the flow rate was 0.3 mL / min,the detection
The TLC spots of

Ephedrae Herba, Paeoniae Radix Rubra, and Belamcandae Rhizoma were clear with good separation, and the negative reference

wavelength was 210 nm, the column temperature was 30 °C,and the injection volume was 1 pL. Results
showed no interference. The linear ranges of ephedrine hydrochloride, pseudoephedrine hydrochloride, L. — amygdalin, amygdalin,
paeoniflorin, tectoridin, and irisflorentin were 0.004 1 - 0.048 7 png.0.001 4 - 0.016 4 wg.0.008 9 - 0.106 6 ng.0.019 6 -
0.235 5 pg.0.038 8 — 0.465 6 pe.0.001 3 - 0.016 0 weg.0.001 3 - 0.015 4 pe(r = 0.999 7),respectively. The RSDs of
precision, stability, and repeatability test results were all lower than 2.0%. The average recoveries of ephedrine hydrochloride,
pseudoephedrine hydrochloride, . — amygdalin, amygdalin, paeoniflorin, tectoridin, and irisflorentin were 101. 17%,98. 48%, 106. 90%,
107.75%, 99. 36%, 102. 16%, and 100. 17%, with RSDs of 1.82%, 0.64%, 0.80%, 0.66%, 1.37%, 1.21%, and 2.02% (n = 6),
respectively. Conclusion The established method is simple,exclusive and reproducible, which can be used for the quality control of
Qingfei Tongluo Granules.

Key words:Qingfei Tongluo Granules;thin — layer chromatography;ultra — high performance liquid chromatography ;quality standard
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T8 il 4% UK PR BT L BT RATL 201606), 7775 (5 4 121093 - 201804) , 5T (35K

AT 10 BR 2R s, A G I E 2% AR AR S TR,
AT E ) s R AN IR 8 2 M A AR L A B A
b 32 ORI A BT i, AR5 PR F )2 3% (TLC)
PO R IRAT TR T A N -2 R
BECIROAH € 3 CHPLC ) 325 ) Bl s Xef 7 v 6 T IR 8 45 7
FRFE PR MR 5 D S RAE A T

1 UFE5KH

1.1 {¢=8

Vanquish 8 5 SR 35 A (FEER CHERBHEE A BR
8] ) s MS205 1 T ME204E % # F K- (Hi -+ Mettler
Toledo /A 7 A5 43511 0. 01 mg #10. 1 mg) ; KQ500D %l
s s v (R LT A (e FRA R s REPRO-
STAR3 AU 2 A B AL (Bt Camag 22 7)) 5 Milli - Q
TR 4l 7K 22 45 (18 [ Merck 28 ] ) ; XMTD — 70000 % {
A (A6t AR TP AR A R AR .

1.2 iK%

T i 388 4% UKL CH A v B2 25 K2 I 2 B, it 4y
1o 20210901 ,20210902 ,20210903 ) 3 % B ft 25 2 Jif 2%
Bl (L5 0 171241 - 201809, & & 100%) , £k FR FA JFk 5
B (HE5 R 171237 - 202211, & 99.9%) , & A 1
(Hit*5 24 110820 — 201808, 7 & 88. 2%) , Aj 2 4F (it 5
110736 - 202246, 7 i 96. 7%) , § +4F (Hit 5 A
111632 - 200602, ¥ 1 100%) , KB & 2 #& & (50
111557 - 202104, %12 99. 4%) , % B 245 64 bk i (4L 5
121604 - 201502) , #RR B (4t 5 O 121051 -

120994 - 202107 ) , ¥ F v = £ & 24 i A o 1 5% e
L— A4 (R R M A ARG R AL LS
16880, 7 it 98% ) ; ki G i JE M (7 B I VEAL TA R
) 5 MR AR (0 — LS A BR AR s . 2
oAl AR R b4l K Elifk K
2 HEEHER
2.1 TLC %3

R BURE D 8 g, BIZK 10 mL %57 , FE-IIA 20 mL 4ty
FEALENIA T, B (TR 500 W 45 40 kHz, F[A])4b
FH 10 min, FH 10% NaOH %W pH o~ 12 ~ 13,8857, 5
O B EVEW, F S BEAE B 2 K, BEIR 20 mL, & 3 2 B
W, INER R 2BV W 2 mL(1 — 20) , R IE3%E T, i
2 mL, BIVAS A 5 0 VA o TR T8 R 5 ) IRt 35 o, o
B RS 1 mL 25 1 mg A8 GE BB, I8 W0 B JRR ¥ L
JER 85 % BRZG 41 4% 1 g, JI7K 100 mL, BT 30 min, 1§ 25
T Tl A T A R S T 1 o KT PR 2 R U 1, 20 3%
T Ml 308 28 UKL Ak Ty B 20 A8 AN R B A BT PERE
[Fi] A48 3 ot 35 R A B 3k o s B M o R S T S R
2020 45 i € [ 24 i (U &R ) ) 38 ] 0502 3 J2 €835 k3
B, W 1 IR A A i, 43 0] s TRl — R G T E AR,
DL — AR (10:0.5,V/ V) R JRIFH], BT, Bt
L BT BEES = R L 105 CHNPE BE S 0 M, 1%
KT AP o 235 SR A A VR €5 35 A 5 ) TR VR 3%
AF L A S A ] 200 BRE o, L B o B S 4 - 1 I
BT ACEI 3,373 50 %t B AR 1,2) -
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1. ARk 2. SRB&ER 3,3 . SR AMER
4 — 6. Bk R IE iR
AJRFE B.RH COHF
E1 #HEEIEE
1. Negative reference solution 2. Reference solution 3,3’. Reference
medicinal material solution 4 — 6. Test solution

A. Ephedrae Herba B. Paeoniae Radix Rubra C. Belamcandae Rhizoma
Fig.1 TLC chromatograms

IRAT U 6 g, INTE/K 215 25 mL, YR $E 15 min,
TETZET, N 2 WE 2 mL, BPAS (G A I T o BROAS 2 %
HE G B, i S A EE 1 mL 5 0.5 mg AY X BE
W HUARATRT RRZ44 0.5 g, 7K 100 mL, BT 30 min, it
D&, ZE T TR At A VR T 9 i ke 24 A T
iz 775 I 8 2% Sk b Ty e T2 A R B AR R I B e R
st o (AR V5 VAR A 8 7 12k o s 9P ) Rt i T 5 T
2020 45 i r [ 24 8 (PO ) )i T 0502 78 )2 35 1k i
5, Wb SR VAR A5 o, a5 T IR — R G R AR, DL =
AWEE - IR OTR - Wl - W2 (40:5:10:0.2,V/V/
VIV)REIFF, RFF B B, W 5% 7 R AR
W, B 105 CHMF R BESIE M, HOGAT TRl 45 Rtk
v VA Y00 3 7 5 X R Y R T R 7 7 R[] 2
BEAL, FLAPEST IR G T TR LA 1 B,

B BORE 5 8 g, i 5 20 mLL, #8 75 4b # 30 min,
TEI, U ZE T AR N HBE 2 mL AR, RIS
SRV TR B X B 25 1 g, insK 100 mL B 30 min,
DR 75T, R 8 VR 48 1k i ok R 24 R TR
i 775 il 3 445 SR AL Ty B TS ) A R A e BA R
gt o [ AH T T R T 8 1k s P P o R S i 5 R
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2020 4F pR [ 24 i (P S ) ) 3d W) 0502 323 64338 1k i
5, W I A A, T [ — SR Tk v AR, LA
=W BE - T - WEE(3:1:1,V/V/IV) R, &
FEHGH BT W DL = SR 0 L 22 AMDELT (365 nm)
R o 5 SR At VA W £ 7 5 00 R 24 A T R €L 3 A Y,
B AR B OB, BB B TC 9 UL A 1 C.
2.2 AENE

2.2.1 BiE&MH

3%+ : Waters ACQUITY BEH - Cg# (150 mm X
2. 1mm, 1.7 pm) ; i sh A : M5 (A) - 0. 1% R (B) ,
Bh B Bk B (0~ 6 min Bf 5%A — 8%A, 6 ~ 13 min i}
8%A — 10%A, 13 ~ 55 min B} 10%A — 55%A) ; Ji 7% :
0. 3 mL/ min; B : 210 nm; A 230 °C; PR 1 .
2.2.2 ERHE A

TR A5 6T T V5 A« LR TR PR B 6T Rl 12. 67 myg,
ER IR Oh JBR 25 B T BB A 8. 54 mg, L — T AV A7 X BE A
14. 16 mg, 5 T 45 X% B b 8. 31 mg, B 5 )2 i & % 1R
i 8. 05 mg, K % FRE , 45 E 25 mL 25 &5 i i
FE S 5 WO A AT R IR 18,54 mg, A 24 4 % IR
16. 71 mg, Ki % Fr 2 , 45 B 10 mL &5 8, i B i e
255 RIAS 45 X BRIV 88 VR AR UK 2% i 2,1, 4,1, 1,
3,6 mL, #[f]—25 mLAA R, i EEE 2, B .

A S VA T BORE A i, DR B 1 g R R
B HIEHEE R RS % 0 B 25 mL, $2 AT, ik ml
it 30 min, B, T BEARN R IR T, $2 5T, B8, X
SEUEW, B S

I3 XoF Rl Y5 VAR - ¢ T Ml 3 % s Ak Ty K T2
AR RREL WA AT B, RS, B Y B — B R
v o (AR it 1) 8 D ) SR I S A o) Rt VA T
2.2.3 FEFER

L EAPEE W 2. 2. 2 50 VR A RS AR AR
i VA VR L B X RV VA 1 L, $5 2. 20 100 T Rk 4k
P FEREIN 2 10 S (0% P 45 RS2 20 B WA, B X
I T, TEtk RArHE K 2.

LRME I R I AR E 2. 2. 2T R IRA T R S
% 0.1,0.2,0.3,0.6,0.8,1.0,1.1,1.2 pL, % 2. 2. 1 55
TS AR, T SR TR, AR & (X, pe) A
REARAR WA (V) AR TE M IR H A5 R W 1.

i B I < HORE S (FIE5- 8 20210903 ) 3 7, BF
A, HZY 1 g, KR8, 75 2. 2. 2300 R 7 il 45 s
VWL, 4% 2. 20 VI A3k 55 R Se e A 6 1K, il 5%
U THT A o 25 S R R R I L ER R DA R A L L - YA
T A AT RS R R T g AR
RSD 43 5} 0.87%, 1.92%, 0. 31%, 0. 53%, 1. 66%,
0.53%,0.39%(n = 6) , F By PG % % R AT
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100 | 100 120
100
] HE 80 4
sof 13 6 7 50 . & R .
| 2 5 5
Ly L ' l___ 23 L 6 . 7 20 JLI «‘ | 7
. . 0 i ) .
-10 T T T T T T T 14/ min — 10 T T T T T T T T T 14/ min ¢/ min
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
A B C
A/ mAU A/mAU A/ mAU
140 140 140
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100 100 100
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28 { 60 JLJ 4 60 4
40 2 3 40 |
20 2 5 6 ‘ 20 13 5
0 th S SR AL‘,_ 7 . 28 1 [ 16 | . 7 . 0 - R 3 I .
—201 t/ min t/ min T T T t/ min
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
D E F

LB 2. REMRER 3L - BHEHF 4 BT S HHF 6 BTH T AFEEXE
A RAMNBRER B BARER C - F. MR RER (5 AR, ¥ 54 s, K5, 48F)
E2 BER&EEILE
1. Ephedrine hydrochloride 2. Pseudoephedrine hydrochloride 3.L - amygdalin 4. Amygdalin 5. Paeoniflorin 6. Tectoridin 7. Irisflorentin
A. Mixed reference solution B. Tset solution C — F.Negative reference solution(lacking Ephedrae herba; Armeniacae semen amarum,Persicae se-
men; Paeoniae radix rubra;Belamcandae rhizoma)

Fig.2 UPLC chromatograms

K1 BMXRERER(n=38) SIT7(0. 033 2 mg/ mL) KSR (0. 019 2 mg/ mL)
Tab.1 Result of the linear relation test (n = 8) %t Hg t‘l?:l%? {&%J‘ﬁ% J22.2.2 Iﬁ?ﬁﬁiﬂ?’]%”fﬁlﬁﬁj/ﬁ'
Hrm s =3 7 A2 r AMRTEE (pg) W, 4 2. 2. VI T (Al 2 AR 2 i SR e T AR AT

BEREH ¥, =98.315X,+0.0783 0.9999 0.004 1~0.0487 AN B R R SE L 2

LBMRER ¥, =94.25K,+0.0313  0.9998 0.0014~0.0164 204 B4 ENE

L-%K%F  ¥,=46.163X,+0.124  0.9997 0.0089~0.1066 . . . =
%;i: N Yz:46. 906Xj+0. 214 0. 2998 0.0196~0.2355 . %flz%tt#u%%ﬁ%,ifiz 2 2‘@1\35%%“%;&&
GEES Y, = 18.283X,+0.1252 0.9999 0.0388~0.4656 E\m‘{ﬁm ’\%2/'\2,;1Iﬁ?ém/ﬁﬁﬁ#wm’ﬁihﬁ 4
ST Y,=189.28X,+0.043 1 0.9999 0.0013~0.0160 IRTHSLRRdh P BRI 3

3 i

TLC KRR Sy — s H s B B i 2
A T T 2BH0 0 57 2R 6 5 0 2
K 6 96 P T RS S R MR 25
AT RUEH B FE LA & BEATZGBEIERT P M I 4 452 0
S5 O T 0 5 L4 9 2 AT 5
SHIR i

TLC 5 P2 B St AR LRRE 7 | (1K
R0-7) R AT (= U — R = -

oA PRI« IR — SR Al (4L 20210903 ), B e ) T N T R o RS ] i A 0 3 AT
60, 4L 2. 2. 250 T Jy ikl BRBRRIE 22 2 VIUR e ey e 0 B ) 2 0
éi%%'fq:iﬁ#?ﬂwi ’ia%méﬁiqa‘?i_l‘%:ﬁ%é\ioéﬁ% {Tﬂ%)\]—:—"\ ,Hﬁf){_ﬁ;?%swf,ﬁ\%‘gﬁ?[g—Qjolﬁlﬂrj—Xﬁﬁiﬂic/Himlﬁj

KEERFE  V,=279.57X,+0.0489 0.9999 0.0013~0.0154
B PR BT — et S R (S
20210903) , 73 5 F 2= H i E 0,2,4,6,8,10,12,24 h i}
Fi 2. 2. VIR (B35 2 SE AR DU A2, 10 SR 0 1T FH L 45 SR R
PR PR B R R O RR B B L — 5 A A A
25 R R B R T 0 T ALY RSD 43 il
0.63%,1.34%,0.77%,0. 66%,1.77%, 0. 46%, 0. 87%
(n=8), RYIHER AW IR CE 24 h WEEAERUE

ALK SR A DR L = S AR B e g Morek 247 IR T4 A B
FIETH YR SR TR R RSD YA g g W ) SRR R IR B M B
1.15%,0. 65%,0.94%, 1. 48%,0.69%,0. 81%,0. 71% DY AR AR | — S G PR T L R R

(n=6), KU L HEIE R BT A 7)) B2 AR A ) U6 0 PR A A %
AR TRT AT 6 BB Tw] —HE R i (1L 54 20210903)  gig010) 5 o 1 PR 23 SR TC B L 2 7 1T R L 4
iR A B 6 1, B2 0. 5 g, BHIEHEE I, A UPLC 5t 0 5 T v, Xof Rk ot iy Ak 380 7 3 o

CR TR A ER R R BTT(0. 050 7 mg / mL) FhIRTWRR 7 ] 12 s 70 ( /P B, 80% W B2, 509% VI, 20185, 70%
B (0. 034 1 mg/mL) L - #1170 111 0mg/mL) . 28, 50% ) ARl 42 B 550 1 4 (10 mLL, 25 mL,
WA (0. 654 1 mg / mL) ATZ517(0. 8254 mg/mL) . 50 mL) AN ] $2 U5 =X G 75 L [0 90 ) S [R) 42 B s i)
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®2 mEEKIRELER(n=6)
Tab.2 Results of the recovery test(n = 6)
BlAS  HE4%(ng MAT(mg) MEE(mg) =BRE%) X(%) RSD(%)
EY S 2 0.099 0.1014 0.1977 99.41
0.0970 0.1014 0.2002 101.78
0.097 1 0.1014 0.1970 98.52

0L17 1.8
0.0973 01004  0.2007 1029
0.0970 0.1004  0.198  101.38
0.096 8 0.1004  0.2012 1029
ABMRER  0.0363 0.0341  0.0700 98,83
0.0364 0.0341  0.0703 99,41
0.0364 0.0341  0.0700 98,53
98.48 (.64
0.0365 0.0341  0.0698 97.65
0.0363 0.0341  0.0697 97.95
0.0363 0.0341 00699 98.53
L-34E% 02825 0.2775 05819 107.89
0.2828 0.2775  0.5825  108.00
0.2831 0.2175  0.5770  105.91
106.90  0.80
0.2837 0.2175  0.5798  106.70
0.2826 0.2175  0.5184  106.59
0.2822 0.2775  0.5772 10631
EhEF 0.6256 0.6541 13274 107.29
0.6263 0.6541  1.3343  108.24
0.6269 0.6541  1.340  106.57
107.75  0.66
0.6284 0.6541 13331 107.73
0.6259 0.6541 13351  108.42
0.6249 0.6541  1.3330  108.26
GEES 1.1051 1381 23127 97.54
1.1062 12381 23921 99,01
1.1073 1.381  2.3363 99,26
99.36  1.37
1.1099 1.2381 2391 98,47
11055 12381 23530 100.76
1.1037 12381 23554 10110
3 0.0400 0.0332  0.0742  103.01
0.0401 0.032  0.0744  103.31
0.0401 0.032  0.0742  102.71
102,16 1.21
0.0402 0.032  0.0735  100.30
0.0400 0.032  0.0735  100.90
0.0400 0.032  0.0741  102.71
KEEEEE  0.0163 0.0192  0.0356  100.52
0.0163 0.0192  0.0359  102.08
0.0163 0.0192  0.0352 98, 44
100,17 2.02
0.0163 0.0192 00350 97.40
0.0163 0.0192  0.0355  100.00
0.0162 0.0192  0.0359  102.60
(15 min, 30 min, 45 min) 7 T 200 - 14 B 200 I

SR ECEEAE R, 25 mL BB IER 0T 3L 30 min, I 28 I
FZF2 7 210 nm . 230 nm, & 210 nm Zb15 3] 4 (0 15 0645

96

®3 HRAIEVNELER(mg/g)

Tab.3 Results of the content determination of samples(mg / g)

R’ LRARR ARRAEA L-EREF BRER UHY ATH O AWBAERE

20210901 0.1975 0.0745 0.6130 13498 21057 0.0683  0.0334
20210902 0.1936 0.0120 0.561 12602 2.2047 0.0792  0.0323
20210903 0.1987 0.0757 0.6204 13630 21116 0.0698  0.0338

Z WY W RV & BT E 5 T B - 0. 1%
iR . - K Bl -0.1% HiR .2 - 0. 1% W
RS, R BUL G — 0. 1% B8 0 i sh AR B, BT A5 233
I 0T
ZE ik AR ST v i ik R JE R | M
15, A 3 i 20 24 A 1 Jo e o
5% 3 Hk
(1] R K&K, 28 . Fhib Rk Fuisinesal)].
P %25 ,2007,29(2) : 235 - 237.
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