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Study on the application of QAMS with rhubarb preparation as an example
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[Abstract ] Objective To explore the quantitative analysis of multi-components by single-marker (QAMs) for the same compo-
nents to be tested in Xinbaoshen tablets, a prescription preparation containing rhubarb, andto analyze the feasibility of preparation quality
evaluation. Methods A HPLC method was used with Kromasil 100-5 C18 column and a mobile phase of Methanol-Phosphoric acid so-
lution. Flow rate was 1. 0 mI/min. The column temperature was 35 °C. The detection wavelength was 254 nm and sample loop volume was
10 pL. Taking Xinbaoshen tablet as an example, a QAMs method for the determination of free anthraquinone in rhubarb (aloe emodin,
rhein, emodin, chrysophanol and chrysophanol methyl ether) was established. The relative correction factor (f) between the internal
reference and the components to be tested was established, and the results were applied to the quality evaluation of other three rhubarb
preparations with similar components ( Baoshen tablet, Yanhuang Baoshen capsule and Xinshenyan capsule). Results With emodin

=0.75,f, =0.88 ’f;-,hrysuphanul/emudin =
=3.25. The RSD of QAMs and ES data were less than 5%. Conclusion The QAMs method established by taking

as the nternal reference peak, the relative correction factors were as follows £, .odinemodin
0.89,f,

Xinbaoshen tablets as an example could be applied to the other three preparations. The experiment provides data support for the im-

hein/emodin

physcion/emodin

provement and improvement of rhubarb preparation quality standard, and provides research ideas and method reference for expanding
the application of one test multiple evaluation method in the quality evaluation and control of Chinese patent medicine.
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components by single-marker, QAMS ) , J& i i3 il /& —
AT (O BN A S A 203 ) SEB 2 a0 (R B i
DA SN SOREE # ) [l 2 B BRI AR
%75 2006 FR T, BA T AT 15 AFmHE], 2ad A
25 H LRSS T, QAMS ELAR N TiE A 2
FE AU BT BRI TR N S E AR
R R T 254k R LT i 30 45 B o R PR, 7
il T A A 300 R 2 4 A — BT 45 5 T
ANABETE T BB 25 BHMKFE B B 4 42 k9
WEFEC, 22 i 22500 B % DR B ) 2 B 2 Y —
K, RER BRI B BT E R
IR TRBL T E A = 1 4 S K HI ], FEZ R
R BESEBCH, AIE 5T 8 o PR R B i i i
FUB R bR Fr D R 23 14 € AT, S N2
Yy 51 Lo 2 B AR XA TE X () FEH 45 210
P2 BB ARABA A 75 (R R B R S B
PR IBEHE ) 9 BT, X T4 QAMS 7RI
Az s e b s b AR 55 B A B N R R L,

1 &Sk

L1 {XEE  Agilent1100 ERCR A (3L, DAD ik
EREFNRENES LT3 1 K- (FA1204B, LA %R}
FAPRAT]) ;I E Waters €2695 B RURAH (01 R 55,
BFEELNSAL, A RS Prominence SIL-20A, —
WA WS T 8% waters2998 FIAEIRAS CTO-20A , Em-
power 3% AR 710 2 —HF K (FA1204B, I
B R AR RA ) s A 2 —H TR i
75 % ¥ e ML ( AS20500A, Auto Science ), Kromasil
100-5 C18 {4iFE ; (4. 6x250 mm;5 pm) ; Agilent TC-
18; Accurasil C18;Diamonsil C18;Luna 5p ODS-2 C18,
1.2 ## FZERER (S 110795-201007) K
WE W EE (5 110758-201013 ) | K B ly (it &
110796-201319) K #& & (L5 110795-201007) . K
HR (L5 110757-200206) , LA b % B8 5 24100 1
B 24 i AR A o o A P, (R s L R X R
A 28 T RUE— L7k %2 | 4l 1) 98% , FRBE (VT35
DUPRHEABR AT (26 (3£ Tedia i F]) Hhy
R K ERZIK 95 % 5 ] 21 B R 25 44 [
FEART Al BRI S 4 S YP1-0225
YP2-0311, YP3-0326, YP4-0523, YP5-0529, YP6-
0606, YP7-0611, YP8-0626 . YP9-0724 . YP10-0811;
{5 F YP1-0302 . YP2-0320 . YP3-0409 . YP4-0427 .

YP5-0521, YP6-0826, YP7-0920, YP8-1015, YP9-
1122 YP10-0126; # ¥ {& & f 4% YP1-0408, YP2-
0505, YP3-0714 . YP4-0906 . YP5-1012, YP6-1117,
YP7-1215 ; 35l AR I ik IX A = e 24 0 R HR AL

2 8 R

2.1 fBiE%&MH  Kromasil 100-5 C18 4 i%H:, Wiz
AR EE (A)-0. 1 % BEFR KW (B) , 55 BE VR I
(0~80 min,A:B=70:30) , /&R F & 1.0 mL/min,
FEIR 35 °C KM K 254 nm, HEFEE 10 pl,

2.2 WRBBGOHE KSR,
VA O 25 KR R B R R B R KB A
KWk BES R B 43 oA 24,46 33,80,
33.60.65. 64 F1 106. 28 pg/mL (IR A XF B 5 1A W
145 o 1 4 J00RG %% W B | 3R YR 5 0 BR S U TR
9.08.0.7.0.6.0.5.0.4.0.3.0.2.0.1.0 mL & 10
mL Z T 0 B 2 2R $R S, VR IR A R
VAT 24~ 10#, 45

2.3 HiEBEENEE WEE2ZEFIN AR
B R 20 Fr, B KA RS B FR o  IFAN 3k PO 0
Ko BRI M 29 0.3 ¢, BB, inH EE 50
mL, FREF &, AR 2 h, 08, F R b 2 ek 2k
Hig, #25),14 000 r/min &0 S min, B ETER &
o AR SR A X S HPLC EEILE 1,

2.4 FEFEER

241 £HLFAR SHIEEWE2. 2"
10 AR FE IR AR IR SA W 10w, 78 A R R0 AR
IR ME LSRR KR KRR KA
IR HE 22 F e 1o 0 i L, 45 1) 45 B 194 [l 01 5 7 %
LA, WE L,

R1 SHAREFSERMDEFEMEEER

X MXRE A
LW EVEyE ) (wg/mL)
PERER y=88.472x+6.7278  0.9996  2.446~24.46
KR y=76.197x-0.069  0.9996 3.38~33.80
N y=66. 644x-2.8078  0.9996  3.36~33.60
K y=74.309x-3.8476  0.9996  11.056~65. 64
KREXWEE  y=21.89%4x-111.18  0.9994  10.628~106. 28

2.4.2 #EAEEKEWIE— 0 X B 5 (G
. 68) TR 10 pL, FEA SRR A3 i SRR
5K, AINGE PRI R OREIR KR K
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243 ZTE M LB WUE-HHRE R (R S
5. YP2-0311)#%“2. 37 Wi | Jy ik EAT il 2 5 0y, 78
“2 1IN ARSI E 2SR R R R K
ESN L N 0] T A S = s
WAy & B RSD 435l 0.91% . 2.277% . 2. 03% .
1. 16% .0. 94% , %% )7 L B2 1 R4
2.4.4 REHRB HUEMGHEE R (RS,
YP2-0311) , EJACE , 73 9 7E 0.2.4.6,10,12 h i}
IURERE 2. 17 BT 335 S5 (0 1 25 KRR L K #
[N T WA N ] R g
& AT TR RSD 43514 2. 64% 2. 57% 2. 95% |
2. 78% N 2. 62% , KWV IKTE 12 h WEETER LT,
2.4.5 sHakxBn HUE—AH S R (R
5 YP2-0311) 4%“2. 37 Tl F 7k A7l 4 5 4y,
FE“2. 17 TR Ak S5 il s P 25 KR KRR K
Cr Wi N U S TR A S =R |
By & RSD 209N 0.91% .2.277% 2. 03% .
1.16 % .0. 94% , R %Ik E G R AT,

B 0% 5 03B O B R (R

YP2-0311) A T2 KRR KB KR K
P K B 28 F 43 53] R 0. 335.0.798.,0. 456 1. 407 ,
1. 007mg) I A 0.3 g KEHHRAE 9 1053 3 4, &4
A3 AR i 3 5 A A 80% . 100% | 120% F) %if HE
fib, RS2, 1" TN A AR e 5 Al s i g i AR I
THEINEEENSCR A RSD, P25 KiEE KR K
ESN -l N O I =T S IS
102.39% . 100.71% . 102.31% . 102.69% . 100. 89% ,
RSD 43514 1. 39% 2. 06% 1. 66% 0. 94% 2. 58%
2.5 MHEMKERFHBE &EHNFRITEIREE
KR BLEI N WK 7 s, f=f/fs = (Ai/Wi)/ (As/
Ws) Al IFEI AR A 06 TR, Wi S 1R A o 1 5
i As HNSY s BIIEERL, Ws WS s B,
B2, 27 TR A5 0T JE S AR, R 2. 17 T ik A 1
T EREARFR Y 1.2.5.8.10.12,14 16,18 .20 pL , it
BAKBER NS, S FhoR e s A ) £ {8,
ﬁ‘ %[J ﬁff fﬁgkﬁ%/kﬁ% = 0. 75\f7tm§/7ﬂ§'%—? = 0. 87‘
Srsems sz =0- 89 Fiezemae, xag =3- 39

2.6 AR TR A EESR

2.6.1 AFEG#EA%%f9Ea R Kromasil
100-5 C18 o 3% #, 43 5l % %¢ T Agilent1100 F
Waters 2695 3t 2 A [&] 1) 2 28 7 AH €6, 135 4 X A4H X
KIEHF g, 250 BoR P2 KREE RER .,
HE TR K 25 H Ik A9 A X A TE P79 RSD 4331
M 2.28% 1.03% 1. 57%H1 4. 29% .,

2.6.2 FEAEZf GHa K Agilent1100 F3L
AR AIEIY, Kromasil 100-5 C18 (g4, 43 I7E 30 °C |
35 CHI40 CRFLERE R REIR K EH AR E R
R ERAFDX R L P T 45 2R s ARG AR I PR
) RSD 43514 1. 49% 1. 53% 0. 23% 3. 19% , FEWAFEIR
AR 1 PR TG S 2 5]

2.6.3 FRGEEsf@Ha K Agilentl1100 5
RRCRRE 8,35 4%, Kromasil 100-5 C18 €38 4L, 4 HI7E
AR (0.9 mL/min, 1.0 mL/min 1. 1 mL/min)
IROVEE- PN NN 1 AN N
SEREIE 3 HEAT 0 2, 45 9 S % R X G IE IR T
RSD 435114 0. 74% 0. 88% 0. 88% 3. 26% , Wi
X AF XA 1E PR T B 3 T R

2.6.4 FRBAMF 2 f GFa KA Agilent1100 &5
RO 5,351, Kromasil 100-5 C18 a4, 43 Bl 2% 4%
TRBIAHTPASZABATT 5 PR AR E B i1 7
MiRE 255 7R AR A 1E P76 38 M52 i, RSD <
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5% LA ANRRGE A ETER AR R AN
JE ANTRHEMFADT AR XS A5 1E PR i, e 2 U 3 A
XBEA T APV fresesesnre sme =075 o, wons
=0.88. frsm, sz =0 89 fmzmat, roez =3 2o

2.7 HFMBSRBIEEEAC AR O
JE AN 38 R FHAEDOR DR B3 1k B OR B I [1] 22 15 4l A
T I 18 53 04 58 FNWOSCREAE. | — i R X €0 1 0 sfE 4 7
HER AL, AEX R A EED AR LA 1 NS s ]
B P B IR 1] B B, THARE 28 2K e vi/s = tRi/tRs s PR BRI
] 22 ENRR I 53 1 5 N2 s [R) R B I JR] ) 2518,
A ARI/s=tRi-tRs; LR P HIHE T E 7
AR IS 873 TR) %) A XoF O3 B (BN £ B If i) 22 78 AN [)
s RS RIS [t B i Ay E A, S5 IR R
BT, P B I ] 22 1Y) 38 2l 5 Sl WD, RO O B (L 1) 90
BN/, PR AR X £ B8 B R A TR R v B 7
TR IS R 00 B € 335 0 1 5 (51 B AT AT, B
e 5l 52 J7 i 550 BT 18] 1 AH X OR B8 M 0 0l
Fpskig s kg = 00 30 Fam, kg =00 52 Fgem kg =

L. 36 rycpgemne ez = 2 136

2.8 QAMS FSMRIMIES RELE B LR H Mz
2 (ESM) X 10 #EH AR B B (#5435 YP1-0225

YP2-0311, YP3-0326., YP4-0523, YP5-0529. YP6-
0606, YP7-0611 , YP8-0626, YP9-0724 . YP10-0811)
R Y 5 R ER SE no HEAT 22 003 R 20005 |
FHEENL B9 QAMS 5% ¢ W J80 43 6 A7 2 A 0 1155 %
i, IR JERE 2 PO A B 0 2 S LR R 22 HEA T T
Hr, LBIE QAMS HOR FH T8 08 B h rh R S 22 1
Sy TN R HERA M 25 R R, 2 By Ik A 4
RTC M 22 5 O 15 25 < 5% , = B A T 1 T
B QAMS Joi i PP A 45 R A B 1 o 4 5 T
vk, Wk 2,

2.9 QAMS HEFERMBIFIFHEA ALK
BR frsn o = 075 frum xnx = 0.88,
Frtwmnoz =089 Framgma, xanz = 3. 25 NI BIFF
PR b AR DR IR B AR e A 1) S
FUBCAE AR 0] AN TR B ESM AT QAMS f93 1
SEAL ZEAL AR, — W 20T 0K R N H TR
BERORE R | 58 B B IR BT B 4% I e I 5k i
BRI R EMEE R HIXHRE<S %, RAEEE
RS S O IO 1 o) R v B R A T] Y R
BTN QAMS BT it PPN L T LU T AR TR
R R B, W 3585,

&2 QAMS 1 ESM UBHARBERHF 5 MERERSHSELER (n=2,mg/g)

s KEHE RKRERE/PERER KIEE/ KIEWR KEEE/ KB KIEHE/ K E Tt
ESM  ESM  QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%)
YP1-0225 10.66 6.1 6.18 1.01 6.58 6.65 0.65 40.25 40.04 0.51 28.24 26.59 3.51
YP2-0311 10.81 6.06 6.14 0.69 6.71 6.78 0.60 40.33 40.13 0.34 29.40 27.07 4.71
YP3-0326 11.03 6.27 6.34 0.63 6.79 6.86 0.94 40.90 40.69 0.28 28.91 27.54 2.72
YP4-0523 10.66 6.06 6.14 0.66 6.56 6.63 0.55 40.25 40.05 0.52 28.29 26.88 2.87
YP5-0529 11.05 6.22 6.30 0.71 6.61 6.68 0.59 41.26 41.05 1.28 28.41 26.51 4.05
YP6-0606 11.09 6.19 6.27 0.64 6.75 6.82 1.20 40.94 40.73 0.34 27.80 26.36 3.03
YP7-0611 10.87 6.21 6.28 0.77 6.79 6.8 1.03 41.08 40.87 0.64 26.81 26.29 1.33
YP8-0626 11.27 6.23 6.30 0.80 7.02 7.09 1.01 42.42 42.20 0.65 27.50 26.53 2.20
YP9-0724 10.89 6.20 6.27 0.79 6.92 6.98 0.60 41.50 41.30 0.54 28.14 27.72 0.84
YP10-0811 11.35 6.37 6.44 0.65 7.21 7.28 2.32  41.90 41.69 0.43 28.03 26.59 2.98
#z3 QAMS f1ESM MERERH s MBEBRERSHIEMER (n=2,mg/g)
s KEHE KHE/PTERER K/ KEWR KEE/ KEH NS YoN il
ESM  ESM QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%)
YP1-0302 11.19 6.45 6.52 0.75 4.37 4.37 2.48 50.71 50.46 1.03 42.97 40.61 3.22
YP2-0320 10.42 582 5.89 1.05 5.77 5.77 0.58 48.45 48.23 0.38 40.19 37.64 3.76
YP3-0409 9.45 5.57 5.64 0.93 4.63 4.63 2.45 45.54 45.34 0.96 38.78 36.15 3.99
YP4-0427 11.61 7.32 7.39 1.84 540 5.40 0.63 53.96 53.69 0.32 41.12 38.62 3.59
YP5-0521 9.21 5.21 529 1.07 10.15 10.15 0.91 33.57 33.41 0.53 26.37 25.83 2.48
YP6-0826 8.49 6.43 6.51 1.22  9.93 9.93 0.78 39.12 38.96 0.56 36.10 34.32 3.74
YP7-0920 7.15 6.21 6.30 1.23  7.37 7.37 0.68 32,402 32.29 0.73 26.46 25.47 2.38
YP8-1015 9.94 7.11 7.19 0.77 6.65 6.65 0.59 43.03 42.83 0.28 33.81 32.80 1.70
YP9-1122 6.99 6.56 6.64 1.01 8.94 8.94 0.81 29.47 29.37 0.72 23.22 22.48 2.33
YP10-0126 9.45 6.86 6.94 1.08 515 515 2.19 41.01 40.83 1.47 35.83 32.98 4.8
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£4 QAMS 1 ESM MBREREBKREDH S MEMERSHEMLER (n=2,mg/g)

s KR  KRER/PLERER KB R/ KEMR K& E/ KEW PG VNS
ESM  ESM QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%)
YP1-0408 17.76  10.83 10.41 2.57  20.93 20.75 1.32  31.19 31.98 1.47 16.28 16.67 1.37
YP2-0505 16.27 12.31 12.31 1.49 12.73  12.45 1.43  30.88 30.26 1.21 17.07 17.79 2.39
YP3-0714 19.94 13.37 13.31 1.32  15.06 15.19 0.73 37.40 37.87 0.77 21.34 21.21 0.69
YP4-0906 24.96 16.22 16.71 1. 88 16.95 16.52 1.78 42.02 42.36 0.8l 24.53 24.67 0.38
YP5-1012 29.79 13.81 13.77 0.81 17.11 17.41 1.36  47.77 48.14 0.97 25.75 25.59 0.82
YP6-1117 35.46 11.67 11.71 1.18 15.20 15.87 2.51 47.63 47.84 0.32 26.83 26.69 0.78
YP7-1215 38.60 12.91 12.50 2.88 14.44 14.22 1. 31 65.30 65.75 0.42 37.78 37.63 0.74
£5 QAMS FlESM MBREREBREF S MEMERIHNEMER (n=2,mg/g)
e Rfg  RER/PERIE KEF/HHR KER/ KU IS
ESM ESM  QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%) ESM QAMS RSD(%)
YP1-0116 87.32 88.09 88.72 0.42 14.07 13.83 1.42  312.11 312.66 0.23 163.42 162.61 0.54
YP2-1102 68.80 62.33 61.68 0.74 12.09 12.93 3.90 240.37 240.50 0.25 128.58 128.47 0.23
YP3-1220 88.82 90.08 89.95 0.21 14.56 14.79 1.23  320.35 320.17 0.15 165.21 165.33 0.24
i . SOP RS 1] P 22, 2006(23) 1925
3 Wk (4] BB BREELTT &4 SEBUUREEREN RIS I]. R
. o e s R 2Y,2016,18(3) ; 281-283.
- %Egiéw 3 g;%gimkﬁg%ﬁji’ﬁi%ﬁf\ﬁ (5] R, 25 S, FHUA, 4 —WE I T2 0 M
PRI P b 9 D0 ATl 353 52, SIHTR R R LBR ISR [ )], RS2, 2014, 12(2)
N T A B2 Ak TR R BB Be, & T 144-147.
QAMS Hex il 7 ¥ 78 52 br AR 77 4 U Fh B AE 42 EMS 5 (6] FERER, (U, WAIH, %5 — WS IRy i AR
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BAno i F Ve 225 . LA AR A 3 2600 fr U
W B BRI HIC T O, &ad R gk
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£, T DL A8 R A 5 I ) 43 A oA
G R RBL T 1) 5 v 1) S8 2 R4 v i RO S
PERY RIS, I 4 i — 0 22 PR A T R 2y i A
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