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[ Abstract] Objective To establish a quantitative analysis on multi-components with
single marker ( QAMS ) to simultaneously determine the content of 5 components in viticis
fructus formula granules. Methods UPLC method was used, the mobile phase was methanol
-0.2% phosphate acid solution and eluted in a gradient. The flow rate was 0.3 mL-min"'; the

column temperature was 30°C; the detection wavelength was 258 nm; and the sample intake
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was 1 pL. With vitexicarpin as the internal reference, the relative correction factors with
protocatechuic acid, p-hydroxybenzoic acid, vanilloid acid and isoorientin were established, and
the stability and durability of each component were investigated on different chromatograph
and columns. Results Protocatechuic acid, p-hydroxybenzoic acid, vanillic acid, isoorientin,
and vitexicarpin showed good linear relationship in the range of 0.4221~42.2064 pg-mL",
0.7958~79.5760 pg-mL", 0.5038~50.3840 pg-mL’, 0.5464~54.6370 pg-mL" and 0.5918~
59.1766 pug-mL", respectively; The average sample recovery rate was 101.41%, 96.65%, 101.12%,
97.90% and 99.64%, respectively. The RSD was all less than 3.0%(n=6); the relative correction
factors were 1.42, 1.75, 1.15, 0.64, respectively. There was no significant difference between the
content of the 5 components in 10 batches of viticis fructus formula granules determined by
QAMS method and ESM method. Conclusion The established QAMS method was simple,

feasible and accurate in results, which can provide reference for improving the quality control
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method of viticis fructus formula granules.

[Keywords] Viticis fructus formula granules; Quantitative analysis on multi-

components with single marker; UPLC; Relative correction factor; Determination of content
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Table 1. Linear relationship investigation results

B Bl =77 2 NiIES Y LB (pgrmL™)
JRLASTR Y=12048X-1569.8 0.9997 0.4221~42.2064
X R R R ¥=19502X-2698.9 0.9998 0.7958~79.5760
HHR Y=13516X-1016.8 0.9998 0.5038~50.3840
SFETH R Y=6872.4X-1308.0 0.9998 0.5464~54.6370
TR Y=10842X-1118.9 0.9997 0.5918~59.1766
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Table 2. Relative correction factor of each component (n=6)

JERERE (L) AR IE K
J LR X PR ER P R T HR FELHLR

0.2 1.37 1.70 1.12 0.63
0.5 1.42 1.75 1.15 0.65
0.8 1.43 1.77 1.16 0.65
1.0 1.42 1.76 1.14 0.63
1.5 1.43 1.77 1.17 0.65
2.0 1.43 1.77 1.17 0.65
SEYME 1.42 1.75 1.15 0.64
RSD (%) 1.65 1.56 1.69 1.61
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®3 AEEIERGNBEEXNEXRIERFHFMm (72=6)

Table 3. Effect of different chromatographic systems, and columns on the relative correction factors (n=6)

mFs ik _MARERT _
JFILZEIR X FRFEAR R HFER SRR
Waters H-Class Waters HSS T3 1.41 1.74 1.13 0.63
Shimadzu Scepter C3—120 1.42 1.72 1.14 0.63
YMC Triart C g 1.42 1.75 1.15 0.64
Thermo Vanquish ~ Waters HSS T3 1.43 1.75 1.12 0.66
Shimadzu Scepter C3—120 1.44 1.73 1.11 0.62
YMC Triart C g 1.36 1.66 1.10 0.63
FEE 141 1.73 1.13 0.64
RSD (%) 1.98 1.97 1.66 2.17

F4 AEERISENRIERFRIZM (n=4)
Table 4. Effect of different column temperature on the relative correction factors (n=4)

BB () ‘ FAXIHIE N 1
JFILZRIR XA R AR SRR

25 1.44 1.79 1.17 0.67
30 1.42 1.76 1.14 0.63
35 1.43 1.76 1.16 0.64
40 1.44 1.78 1.17 0.65
FHIM 1.43 1.77 1.16 0.65
RSD (%) 0.67 0.85 1.22 2.64

x5 ARIMEX IR EREFRIFMW (n=5)
Table 5. Effects of different flow rates on the relative correction factors (n=5)

W (L - min™) HARIERT
T WA R B REEHE

0.20 1.42 1.76 1.16 0.66
0.25 1.49 1.84 1.22 0.67
0.30 1.42 1.76 1.14 0.63
0.35 1.41 1.73 1.14 0.63
0.40 1.42 1.75 1.15 0.64
SEX(E 1.43 1.77 1.16 0.65
RSD (%) 2.28 2.38 2.88 2.81
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FHXTORBAAE, SR WK 6, & nLor A XS LR BE fH 1Y
RSD #)/NF3.0% (n=6) , RUIAIFEEERGA
CATE AT 25 B AT AE G A B (B T S s
2.8 QAMSESEMSEMEL RELE

YR 10 4t & 56 7~ iy BURLIE 5 (S1~810)
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RIS, VA 2 M kT AR X 2, AR
P HIXHRZE = (QAMS & i — ESM i )
+ QAMS & & x 100%™, 255 B8 JF LA
XPREERWH IR . A HIR . 520 503 I E AH X
15 2290 [ ) K 0.129%~1.17%, 0.04%~0.61% ,
0.17%~1.33%, 0.20%~2.04%, W P Fh J5 1 )
ELRZER TG R (P>005) , #7H
QAMS ¥EEA B RIFE

*6 ARBIENMBIEEXENREBENZIE (7n=6)

Table 6. Effect of different chromatograph and columns on relative retention values (n=6)

R it TR
AR UREETE | S [
Waters H-Class Waters HSS T3 0.31 0.38 0.42 0.64
Shimadzu Scepter C3—120 0.30 0.40 0.43 0.65
YMC Triart Cq 0.32 0.40 0.44 0.64
Thermo Vanquish Waters HSS T3 0.30 0.38 0.42 0.64
Shimadzu Scepter C;3—120 0.32 0.38 0.45 0.67
YMC Triart Cq 0.31 0.39 0.44 0.66
ST 031 039 0.43 0.65
RSD (%) 2.89 2.53 2.79 1.95

R7 ERFEATHPSPTHIHNSENELSER (%)
Table 7. Results of determination of five components in the viticis fructus formula granules (%)

-~ P Jr LA TR X HR R TR IR
ESM QAMS ESM QAMS ESM QAMS ESM QAMS
s 0.1147 0.1633  0.1629 02012 0.2008 0.1331  0.1319 0.0749  0.0734
2 0.1529 02185 02172 02686  0.2676 0.1762  0.1759 0.0981  0.0979
s3 0.1580 02254  0.2244 02767 02766 0.1823  0.1818 0.1025  0.1012
s4 0.1620 02328  0.2301 02845  0.2836 0.1869  0.1863 0.1045  0.1037
S5 0.1491 02121 02118 02626 02610 0.1718  0.1715 0.0969  0.0954
S6 0.1135 0.1614  0.1612 0.1997  0.1987 0.1318  0.1305 0.0729  0.0726
s7 0.1630 02328 02315 02855  0.2853 0.1887  0.1875 0.1046  0.1043
S8 0.1640 02348  0.2329 02874  0.2870 0.1898  0.1886 0.1053  0.1050
s9 0.1114 0.1585  0.1582 0.1954  0.1950 0.1298  0.1281 00727  0.0713
s10 0.1596 02272 0.2266 02799  0.2793 0.1841  0.1835 0.1018  0.1021
t - - 0.945 - 0.970 - 0.939 - 0.909
P - - >0.05 - >0.05 - >0.05 - >0.05
3 it SEARIE T VR T DA A T I S Ao, P A

ARWFFAES ) ARG h 2 0 J5 M0 5T i A
CEFRF (b &) Bk ) (4is. &
PFKI.20210162 ) fy3ERH I, /3% 58 T 50% H
80% I I T WSS R TR BUA R, BT A8 i
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