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WE:BY ZSRENITHRLFTRATHFELAT C A TBRALD ok BFF RE LS F o —n 53R (QAMS) k. FiE &
A A Welch Ultimate LP — C (250 mm X 4. 6 mm, 5 wm) , ;A3 A8 H B - 0. 01 mol / L BRBR — S47 & (pH 3. 0) A5 2L ML, ik A
0. 8 mL / min, ¥ 7% Kk 4 215 nm(*F TELEA LB ok B Ao F L ) e 245 nm (442 % C), 428 A4 40 C, 345 A 10 LA T
BRI A AR, MR A C ook B e F R B e A AR E B A A C o B e R R B8y A B R A ST
ARiEL QAMS R SR EF LR YA C AT TRAAR ok B e F X E A FE 5 HE 0. 064 3~0.643 2 peg(r=0.999 8) .
0.3737~3.737 5 pg(r=10.9997).0. 037 3~0.373 2 pg(r=0.9999) .0. 0379 ~0.378 9 ug(r=0.999 9)E. B N H¥ @MLK L & B
IF A FR 43 0. 03,0.15,0.07,0. 24 pg/ mL, £ Z 5% % 0.09,0.51,0.23,0. 79 pg/ mL; A5 % B FE kT HBRELERYG
RSD 3505 T 2. 0%; 39 mAf wDICF 53 4 101, 07%,101. 83%,98. 04%,98. 80% ,RSD £ %14 1. 20%,1. 73%, 1. 13%,1. 58%(n = 6) ; 4
A F C ook B Ao S % B L 09 AR ST R E B F 9 31 4 0,576 1,0.373 2 4= 0. 843 8,QAMS sk 547 R M 2 £ R AR H £ F(P>0.05),
Gt P RTRROATERBTE) ZH(RE | xR, SR EMH L THhRiERAZ, ERTHLT KETHORZFN.
KBA:H L5 K Fet A —m Sk CBAAR AR Coom B R B A

Simultaneous Determination of Four Components in New Compound Isatidis Folium

Tablets by QAMS
WANG Ligiong ,WEI Changyong,YU Minling
(Leshan Food and Drug Inspection Center-SCMPA Key Laboratory of Quality Research of Traditional Chinese Medicine ,Leshan,Sichuan ,China
614000)

Abstract:Objective To establish a quantitative analysis of multi — components by single — marker (QAMS) method for the simultaneous
determination of vitamin C, paracetamol, caffeine and amobarbital in New Compound Isatidis Folium Tablets. Methods The
chromatographic column was Welch Ultimate LP - C,, column (250 mm X 4.6 mm,5 pm),the mobile phase was ethanol —0.01 mol /1,
potassium dihydrogen phosphate solution (pH 3.0),with gradient elution,the flow rate was 0.8 mL/min,the detection wavelengths
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were 215 nm (paracetamol, caffeine and amobarbital) and 245 nm (vitamin C) , the column temperature was 40 °C , and the
injection volume was 10 pL. With paracetamol as the reference,the relative correction factors of vitamin C,caffeine and amobarbital
were determined to calculate their contents. The differences of content determination by external standard method (ESM) and
QAMS were compared. Results
(r=0.999 8),0.373 7-3.737 5 pg (r=0.999 7),0.037 3-0.373 2 pg (r=0.999 9) and 0.037 9-0.378 9 pg (r=0.999 9)
respectively. The limits of detection (LOD) of the above four components were 0.03,0.15,0.07 and 0.24 pg/mlL respectively,the

The linear ranges of vitamin C, paracetamol, caffeine and amobarbital were 0.064 3 —0.643 2 pg

limits of quantitation (LOD) of the above four components were 0.09,0.51,0.23 and 0.79 wg/ mL respectively. The RSDs of
precision, stability and repeatability tests were all lower than 2.0%. The average recovery rates of the above four components were
101.07%, 101. 83%, 98. 04% and 98.80% respectively, with RSDs of 1.20%,1.73%,1.13% and 1.58% (n = 6) respectively. The
relative correction factors of vitamin C, caffeine and amobarbital were 0.576 1,0.373 2 and 0.843 8 respectively. The results of
content determination by QAMS were similar to those by ESM (P > 0.05). Conclusion The established method is environmental

(replacing methanol with ethanol) , economical (with only one reference) , accurate and rapid, which is suitable for the quality

evaluation of New Compound Isatidis Folium Tablets.

Key words:New Compound Isatidis Folium Tablets ; QAMS; paracetamol ; vitamin C;caffeine ;amobarbital ; content determination
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K2 FRIE(WB, — B — 1057 — 91 — 2015) 1) {H K 44
R CXF ISR RS 2 ) R L B i b AT, B
IO P TR S 138 EEL b 22 o R 7 7 T A R W S R A L
[ Ry, ASBIE 9 P R FH 2 B AR RS R I ( 2 ) VR M i
SHAH A HLAH , HE57 T LA 2 Bk L by X B [ s
W5 BT 2 07 KGR 4 R o3 1 — 0 22 3F (QAMS)
BRI,

1 UE5iLH
1.1 {4z8

1260 5 &5 250 AR 3 A [ & 8 RS (DAD)
D25 1. 1100 7Y e 280 A €35 A (5 58 40 — ] WAl
%), B0 A S Agilent 23 F] s PE A — 10 B4 5 3800 AH (4
T, F i DAD R (A 4 35 7K BR A o 45 A PR
Al ) 3 XS205 B, 743 AT K AF (it Mettler Toledo 23 F
K54 0. 01 mg) ; KQ 5200DB AUKCH: 8 7 I v e o (B
LT AR A PR o
1.2 X%

B TR ()% S81,82,83,84, S5, 4i 543
HA,B;C,D;E;F; G, A Y i i & 44 R € 10 mg
X e W 75 mg WIME PR 7.5 mg AR NG B LG %2
7.5 mg) ; e 2R C XIS, X 2 P L ok B Sl
PR Bt (e B 24 R F 9 B, IS 43
100425 - 201504, 100018 - 201610, 171215 - 201010,
B 9K 100. 0%, 99. 9%, 100. 0% ) 5 5 1% I F 2 5
BEOTHALHS A W201102, 584 99. 4%) ; LM
TR BEIR L LW BERR A AR B ER N Y R A T
ali K R alifhoK .

2 HFEEHR
2.1 @igEEEt

3% 4% . Welch Ultimate LP — C,g £ (250 mm X
4.6 mm,5 pm) ;WS : ZBE(A) - 0. 01 mol / LEFR —
SRR (B, FH#ERRE pH 2 3. 0) , B EEPENR (0 ~ 3 min
B} 29%A , 3 ~ 6 min if 2% A—15%A , 6 ~ 15 min i 15%A ,
15~20 min B} 15%A—60%A, 20 ~ 26 min I} 60%A ,
26 ~ 27 min B} 60%A—2%A , 27 ~ 32 min B} 2%A) ; ¥
0. 8 mL / min; KNP - 215 nm (XF Bk 2 3L B
M R RN S 8 2 LG 22 ) 1245 nm (4E4E 2 C) 5 HE TR 1 40 °C
PR 10 plo
2.2 REHEE

Gy M ERAE AR 25 C X TR U BE B W DRI X)L
S FORE 32, 16, 187. 06, 18. 66, 19. 06 mg, 1 %
FRAE , B A — 50 mL A i, in/ 8 JK & B i, 15
H0. 5% £ B PR A W CFH BRI pH 2. 3. 0, T [A]) #i
B EZE AT, BIAR A XS BRI 205 A 2 T mL,
20 mL AR 0. 5% £5 VB B2 4N IR TR R L
5 REAT RIS TR A T R S VS VL o BBURE i 20 i OBEAC B
FAA) A B 0. 1 g, KEEFRAE , B 100 mL 25 5
L0, 5% £5 B PR MV O 1, B8 7 (D135 200 W AT
% 40 kHz, T [7) 4 FE 10 min, FEI10. 5% £5 W G B2 44 7
WRE RS e 2 25, RS AL s W
2.3 FEEER

R G038 RIS - B 2. 2 0T IR A 6 HE A A T A3t
A RS IE B, 4% 2. 1 T s SRR I e %
B 25 R S W AaE T, 7R S IR GO BRI
e TR I A7 B A A R A B M R A B e
NiK T3 000, 73 B BT LS HE LA 1,

LRME I R B I G2, 2100 IR A I8 A A TR
2,4,8,12,16,20 pL,$% 2. 1 T F (3% 54 00RE E i
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1. Vitamin C 2. Paracetamol 3. Caffeine 4. Amobarbital
A. Mixed reference solution B. Test solution

Fig.1 HPLC chromatograms

SR TR DA B A3 AR 3 (€, ug) R AR B 06 TR
(A) Y AEFRIEATAE RN 545 R C X LB R |
WP R SR8 B L Z2 0 IR R R A, = 3 627. 24 C,
(r=0.9998),4,=2036. 51C,(r=0.9997),4,=5570. 84 C,
(r=0.9999),4,=2467.71 C,(r=0.9999) 4 F-5:0]
4 Fp Ay BEREEE S IIAE 0. 064 3 ~ 0. 643 2 g 0. 373 7 ~
3.737 5 pg.0.037 3~ 0.373 2 pug.0.037 9~ 0. 378 9 pg
T B P 5 U T R AR PR OC R R AT

KRR 5 e PR 58 B A R C 0 B S
WA R R0 RS 13 B B 22 Xk R 45 3 o RS SRR, I TE K
I SR EE ) M 1. 21,7, 48,3, 81,8. 17 pg/ mL
SR, 4% 2. 1 I0UT (A S5 (R ERE N 5 , 10 SR T AR, LA
fEMELE (S /7 N) 2 3010 B (AR 840 I k2 433l i
A A6 D B I ik R o 45 SR A I BR 43 51 Sk 0. 03, 0. 15,
0.07,0.24 pg/ mL, & & B 451 4 0. 09, 0. 51, 0. 23,
0.79 pg/mL,

2 R 0« 2. 2 30 T YR A ) R RV L
2. 10T S AR SEEREIN A 6 UK, T S0 T R 25 51
Yk HE 2 C N T 1 | o e FR1 R S 15 B L 2 06 T A

82

9 RSD 43 A 1. 02%, 0. 92%, 1. 09%,0. 78% (n = 6) ,
TG B R AT o

e PR« 2. 2 0T (3t V3 S o, 430 T
FEIRTE0,2,4,8,16,24 hi 42 2. 130 F (A43% 51 i3k
FEMNE , 1o R e T AR o 45 SR 4R AR 2R C 6 Sz 5L 15 o
ME A S 8 B L 22 0 T R Y RSD 43 il R 1. 58%,
1. 08%,0.97%,0. 85% (n = 6) , F WML S iAHE = IR
FHCE 24 h NIEARFEE

T MR BORE i (s ATl o, 4% 2. 2 300 7 ik
il £ A A VA T, JE 6 0y, e 2. 1 IR ik A5 kAR
FE ISR IE T AR TR S i A5 R YA R C A Ol 2
P3O e R R S 8 B L 22 1 S 28 B 430 R 70, 31%,
89.37%,93. 87%,89. 72% , RSD 43 M 1. 50%,1. 72%,
0.79%,1.21% (n=6) , KWL EE R I

JIAE IR B S AR (s AL G- 2R C
X T 28 5 1y b LR S 18 T T 22 1 1 5 )
47 22.461 0,217.828 8,21.985 1,21.840 2 mg/ g) , HL
Y45 (£90.05 g), 3L 643, B 100 mL 28I 4
BN 2. 2700 PR A X IR I A5 W 2. 5 mL, $62. 250
05 15 il A A A IR TR 58 2. 1 I 833 Sk R E R 22
SR U TR, ISR FH AR vk (ESMD) 31 53 1 g 6 2%
W31,
2.4 MEXMRERTF()WBEMDAEER

SR RE R R 2. 2 T YR A BRI O i
343, Fe 2. LI 35 S5 AR AR | i S e T AR LA
X OB 2 IR R A RRR 4R R R C ik
DA B 2 f,f = K K, 3 KR R 2B 4
My AR K SRy AR I B AR 1B 3 A A 1
I AR YE A R CmMEPRUR S 86 B LG22 19 53 0 R
0.576 1,0.373 2,0. 843 8,RSD 435" 0. 91%,0. 51%,
0.62%(n=3).

i P % 58 R 3 B 2. 2 TR TR A IR S R TS
i 2. VIR A AR i i B 5 R Agilent Ex-
tend — C,3# . Welch Ultimate LP — C,4#f . A585V3 SVE-
A™ C, Opal # . GL Sciences Intersustain AQ — Cyg £ |
Waters Atlantis™ T3 # (FL4% £ 24 250 mm X 4. 6 mm,
5 wm) JE 0 SRS TR, TR R A FR C R RTS8
EL LG22 1 f, S5 R L3 20 AT L, B i b R A — e R AR
FBIsE, 2% B3 £ RSD Y5/ NTF 3% T FHAE B4
2.5 QAMS EEMREMNEL RILE

WRE G (5 A - Gl , 4% 2. 20 T 5 il s it
RV, Y4T30, 4% 2. LI (3 A b I o
TSR TR AR , 43 50 5% ) ESM FI QAMS 5113 i &
QAMSEITE AL m, = (fx A, xA) [ my, 5 H  m HFF
ko3 (AEA: Z C R A S R TG 22 ) Y BT 2 (pg)
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R1 MEERKREER(n=6)
Tab.1 Results of the recovery test (n=6)
BKY R #BAEmg mAE(mg WEEmy BRE®) X% RSH%)
BEEC 0.093 1.1972 1.5260 27269 100.24
0.023 11747 1.5260 27260 10166
0.0512 1.1500 1.5260 2.6878  100.77

xR3 HRmEENELER (%)
Tab.3 Results of content determination of vitamin C,caffeine,

amobarbital and paracetamol in samples (%)

%EkC i B FREWE  TBRALER

i
ESM  QAMS# ESM  QAMS# ESM  QAMS:i#% ESM

A-1 68.19 69.67 95.21 97.25 88.36  90.26 87.25
A-2 68.77 67.94 97.11 95.92 89.36 88.27 87.79
A-3 70.52  69.98 98.38 97.61 89.26  88.56 86. 63
B-1 6880 6812 91.97 92.01 89.52 89.57 89. 04
B-2 67.89 67.28 95.26 95.62 89.84  89.41 88.35
B-3 66.87 67.01 94.39 9416 89.44 89.75 90.72
C-1 5375 5439 87.27 88.29 91.40 92.47 82.83
C-2 53.89 53.61 88.00 87.53 92.02 91.54 84.24
C-3 5329 53.01 87.25 86.77 91.74 91.23 84.26
D-1 43.00 43.69 90.12 91.50 88.14  89.49 85.07
D-2 43.50 43.57 90.08 88.86 88.24  87.05 87.56
D-3 43.39 42.56 80.69 89.64 87.91 87.87 86.42
E-1 6469 6463 92.58 92.48 95.36  95.26 90.71
E-2 6379 63.63 91.65 91.41 9459 94.35 90. 85
E-3 6406 64.35 91.64 92.04 9466 95.09 90.21
F-1 36.81 36.77 90.43 90.32 93.62 93.51 90. 26
F-2 36.08 36.14 91.20 91.35 94.01 9416 90. 01
F-3 3544 3546 90.51 90.54 94.25 94.29 90. 12

0.0508 LU0 L5260 26741 100.47 L L
0.0517 L1612 LS80 26876 100.03
0.0504  LI20  LS60 27076 103.25
ALBA 00533 IL6103 93436 210555 10109
A 0023 1L324 9386 0706 9.7
00512 ILIS28 9346 206183 101.9%
0.0508  IL0S7  9.3436 208756 1049 R
0.0517  1L2617 93436 207092 10L1I
0.004 109786 9336 205172 102.09
wEE 0033 LIIS 0930 2000 9.5
0.023 L1498 0.930 2080  97.34
00512 L156 0930 20611 100.27
0.0508  L168  0.9%0 2063  97.48 LR
00517 LI66  0.9%0 20474 916
0.0504 L1080 0.9%30 208  97.9
FEZ 0033 LIl 09473 20876 9.49
BE0023 L1422 09473 20059 10LT3
0.0512  L182  0.9%473 2059 9899
0.0508 L1095 0473 2040 %65 AL
00517 LI191  0.9%473 20619 9847
0.0504 L1007 0.9473 2041  97.48
x2 MAMEEER
Tab.2 Results of the durability test
bt £y £ 1,
Waters Atlantis™ T3 4 0.5697 0.3662 0.8313
Agilent Extend - C, 4 0.5928 0.3902 0.8706
Welch Ultimate LP - C, 4 0.5711 0.3658  0.8381
A585V3 SVEA™ C,, Opal # 0.5752  0.3856  0.8444
GL Sciences Intersustain AQ - C(#  0.5735  0.3768  0.8438
X 0.5765 0.3769  0.8456
RSD(%) 1.63 2.94 1.76

AR RFI o TR, m, 5 A 2500 R Xt L A
T3 %) Jo e (g ) -5 6 T R 0 2 o 7 9 T A4 SR R P S %o
cRE S BRI TR E 2R (P> 0.05) 3R 3,
3 itig
3.1 HRIBRFNERE

TG L T 0. 5% SR FR ENI W M 0. 5% f5
WARER NS — £ 1(95:5.90:10,80:20,V / V)iX 4 Fh
VEFURT 4 BT BEICHCR I 52 0 o 25 5L, 4 i R FE sk
FHRA—F, CBEXX Lz BBy R S b

G-1109.63 11128 93.14 945 9270 9408  90.34
G-2 10822 108.85 9279 93.31 9290 93.43 9117
G-3 109.60 107.52 95.04 93.22 93.04 9127 93.47
Pl 0.849 0.881 0.895

LR IO, 25 G 5 8 R R A 4% 0. 5% 4R
B PR BT IR o

3.2 WiEKIERE

FR L T AN I R 425 2 C7E 245 nm
PR AL fe R WA, i PR RN S 8 B B A2 TE 215 nm P
KA BRI, 256 75 1, B % 4 215 nm
(XF 0Pt 22 1y i e BT S 13 1L 22 ) 245 nm (4EA:
%0),
3.3 RIESHRIERE

TS LA T U B A B 2l R K 0. 01% BETR I
W .0. 01 mol / LR — %08 W (I BEMR 4 pH 22 3. 0)
XoF €0 335 U6 (1) 52 ) o 445 SR SR FH K A R it sh AR, 4 2 C
UG RN REIR | WEIE 25 | R 58, T AE MR S5 T A2 C
H DA )R] 3 IR A 25 8% 4R 0. 01 mol / L B2
TEME TR CFHBERRE pH & 3. 0) B, 44 B4 5 A AR
WS %) 3 8 BEE A 5 R o 4 R L oy BRAL M A — 3K, 44
R CHERR , S L Z AR R, SR AR BE R, 25 41
3 B DGR )3 WA ) 43 8 FE O SO RERE K38 Y
ThE R AT FRACEN I, 4558 MR BE PR 40 °C.
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3.4 HEZCREHEER
T 56 v LAAE 2B 2R C X RE S I B R 7K 5 W (pH 43

MA2.0,2.5,3.0,3.5,4.0,4.5) KK, 09 FEIRT

JE 0,2,8,12,16,24,36 h B JEREI E , 30 s 04 T AR

KIYEA R CHE R e e pH3.0>pH 3. 5> pH 2.5 >

pH4.0>pH 4.5> pH 2.0 > /K s % pH 3.0 1Y

W R A VA W o 36 23 1 0. 3%,0. 5%, 0. 7% 5 7. % FR 4

Ve 5 R R T, e T 0,4, 8,12, 16,24 h At

FEINE L 45 5 e A6 A FR AR S AR B A B5CH 0. 5% Je

DL BB AR CRRE TEEAT .

3.5 HEMEFHESMMRYE
B T5 KA M 4% o b, S S L 2z R e

J& 5 GG dEAE R MU E (& E AL FIK

i) L3 3 A B X R ) ) K RN B AR — 2 114 [R) R

QAMS L JE LI R oy 15 Ve RS 2 Y B NS4, 2t

SN S5 A RS T Y f, I DA 3R A5 At 22421 55

8 B H L0 =00 % i T A R4 il O e A i v o R

AFRE MRS B BT TR RR R I SR A L Y [e) R T

32 7% LAY B 22 48 B o3 & B A L DR ZH 28 5 B SR R

IO, LA RS e W X L BE R IE W o NS W, ok

QAMS 10160 DL FH R i v 2 A2 22 C o R S5

I3 B BE 2 ) i TR S AR 6 e AR TR X A 3

T3 X6} B, 48 2 A AR 2R C MM R R S 13 B L 22 % R

SIS 56 T Uk () DR R R L W AR D B RS R AE

e 36 H R A Sk (o P, X B N S e N D B A f B e

PR o CBER S =R R, B RAR, AR T L

WA Ay U B AR Y 2L IR o s 2 417 - 200

3.6 FAEFEM
A5 B ST 0 T R R (DL SR F ) |

20 (AT LR IR ), 45 Rl Hoa] P 315 , i

TR T RAF R BT E P .
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