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Application of QAMS in quality control of Wuzi Yanzong Pills
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Abstract: Objective To establish a quantitative analysis of multi-component with a single-marker (QAMS) method for the quality
control of Wuzi Yanzong Pills (WYP). Methods Six main effective components (schisandrin, hyperin, quercitrin, kaempferol
3-O-rutinoside, deoxyschizandrin, and y-schizandrin) of WYP were simultaneously separated on a reversed-phase column (Ultimate
LP-C,g) with high-resolution of each chromatographic peak by high performance liquid chromatography (HPLC). Schisandrin was
selected as the internal reference, and the relative correlation factors (RCFs) of other five components were calculated to achieve
QAMS. The ruggedness of RCFs was tested on different instruments and columns. Moreover, results of the QAMS were compared with
the external standard method. Results Within a certain linear range, the RCFs of hyperin, quercitrin, kaempferol 3-rutinoside,
deoxyschizandrin, and y-schizandrin were 0.36, 4.86, 0.88, 7.34, and 6.35, respectively. The repeatability was good under different
experimental conditions. There were no significant differences between the calculated value and estimated value on QAMS and
external standard method. Conclusion The QAMS method can be used to assay the content of six components of WYP
simultaneously and control the quality of WYP simplely, reliably, and accurately.
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Waters €2695 1= 20 AH (L4, FiL 2489 KA
2§, S Waters A#]; Waters 2690 = Z0HBUFH 2
WA, AL 996 PAD fuill#s, SEHE Waters AF];
Syncronis AQ-C g T4 (250 mm X 4.5 mm, 5 pm),
Thermo /A ) ; Ultimate LP-C g 434 (250 mm X 4.5
mm, 5 um), E¥#EH BA ] ; YMC-pack ODS AQ-Cg
B (250 mmX4.5 mm, 5 um), HZA YMC 2
Al; AB204-N BUHLF40HT RT, MERFE-FER 24X
WAHRAF.

9t WYP T HEART K, 1A 3 iEHl T
TRIFE TR, R (REZ ) 2015 EHR—
i “HTFAIEN WURHNE L E, e T
WS HR 4 WM EBEZIRE . WIETRE
Hl& AT, FrAfEmE SR 1.

#z1 HEIH WYP REH 3 #t WYP 1RERY)
Table 1 Nine batches of commercial and three batches of
home-made WYP samples

D' AR Ei1a=)
S1 Fbmt R 3 B A B A 7] 4035311
S2 RPN i 4 R 2 245 160411
S3 BT R E SRy 20160301
S4 =B 22 160729
S5 WL R — 5L i 24 1501013
S6 IEBHE (L 245 160504
S7 BB PR A% 24 1500503
S8 V91 4 BH 1 24 1606004
S9 T 24 ) 24 4[] 150505
S10 R -1 160702
S11 e -2 160721
S12 H IR -3 160805

XTHRE22 B (S 111521-201507, i
SHE>98%) Mt (it 111538-201105, Fif&E
H>98%) . I EF-3-0-EFHELE (HS 112007-
201501, Jigm 3 >98%). LM TFH R (L5
110704-201513, 5 40>98%) Tk L7 (it
5 61281-37-6, JREDE>98%). TIRFEEH (it
5 110857-201513, Jii & 73 40>98%) ¥ H 1 E &
AR AR L. BERRON S AT
KAEFEAE K
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2.1 CREXRBMIB R

S 22 e W L EE-3-0-EE b
B IRTFEEF. AR R. IR RTINS
T, FEEIRE, N 70% 5 H] SR E 4l
N 1105 1.05. 0.65. 1.40. 1.50. 1.10 mg/mL 1%}
FRSL B 0 ol R & R i A5 1.0 mL, B
FFE— 10 mL &, A 70%FEEEZIEL, #
51, AENIRE MRS IER, &H.
22 HiXEIBARNSIE

B WYP & &, W, Bafme) 2 g, Ki%RRe,
BHEHIEHS, KA 70%4.8 25.00 mL,
SEUER, @A (DI 300 W, A% 40 kHz) 60
min, B4, BRERE, B 70%CEEANE KT
i, RS, E, HEREM, EfE.
2.3 ZAMBAMEARAVEE

% WYP &b77 Lufil i, il AN G+
BT TRT 3R I I PERE ok R, B 4%2.2”
T 732128 G2 A B P Xt VAR o
24 BIEEH

3% 44 Ultimate LP-Cis 7 (250 mm X 4.6
mm, 5 um); BN LNE-01%BEERK I, B
FEVERL: 0~5 min, 5%~15%Z}%; 5~15 min,
15%~19%Z.Ji§; 15~28 min, 19%~21%Z.fi; 28~
40 min, 21%~25%ZiE; 40~88 min, 25%~90%
LN R 254 nm; AR E 1.0 mL/mL; A
I 30 Co £ EREIEFMT, & B R,
YT T3, 53 WK 1.
25 KMEREE

R 2L “2.17 TR IR A6 BRI TR 24 5+ 10,
12.5. 15 pL #EFE T, DAEITBUNI AR (Y, i
FERNMAAER (XD efilbrdbdh 2, #EATZ M H
H, BEETHE: &2k Y=2 313 162.291 X—
563 879.4, R°=0.999 8, £k i 0.220~1.650 pg;
W R TF Y=1 749 157.714 X—488 372.4, R*=0.999 2,
LMV 0210~1.575 pgs 1 ZEE-3-0-=F T
Y=1 664 104.800 X—400 210.2, R*=0.9992, Zkik
Y6 0.130~0.975 pg: TiPR TEER Y=1 773 334.943
X+681790.2, R°=0.998 3, £ 0.280~1.750
ng: LR TFHER Y=242 479.000 X—138 594.0,
R*=0.999 1, ZkIEEE 0.300~2.250 pg; Tk T4
2 Y=207 881.000 X—103 765.0, R*=0.999 2, £
PEJEFE 0.220~1.650 pg.
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1-& 20k 248 3-ILEWm-3-0-EF/ T 4- Tk
TR S-IWTRE 6-LWRTLER

1-hyperin 2-quercitrin 3-kaempferol 3-O-rutinoside

4-schisandrin  5-deoxyschizandrin  6-y-schizandrin

1 RAEXNRME (A ZMAtER B) Mitida s
4035311, C) HyE#E HPLC

Fig. 1 Typical HPLC spectra of mixed reference substances
(A), negative control (B), and WYP sample (No. 4035311, C)

2.6 HFEERE

H“2.17 TR AR VAR 10 uL, 4% “2.47
TUT BB S AR SRR 6 IR, 03R4 T
L TP SR MR LA EY-3-0- A/
HRTEEH . AR THE. AT oREailgEms
() RSD 735115 0.53%+0.97%-0.45%-0.35%-0.39%-
0.34%, RIFLERIIREHE RIT
2.7 RREMIRIE

B WYP (b5 4035311) 408320 2 g, K&K
B, 1% “2.27 BUNTTiERIE, 40T 0. 20 4. 8.
12, 24, 48, 72 h )5, FEEWHC 10 uL FEFE, e
SR W I ZEWH-3-0-=F/HEH . T
BEH . R H SRR R T R T AR I %
H ) RSD {8, 2 5% A 2.5% 2.0%~ 1.6%- 1.9%-
1.1%.2.1%, R PSR AE 72 h WAREME R I .
2.8 EEMIRW

B WYP (5 4035311) 408412 g,
SE, 1% “2.27 TR kR, SFATHI 6 1, 193
PRI, 23 8 TR MR R S O
CER L PR MR I ZR-3-0- 5 F/ . A
HRFEEH ., W TR, LR TR THRES S
3N 11.25. 3.65. 5.67+ 8.00. 11.32. 13.42 mg/g,

etk 3% T
B MR
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RSD 73514 0.94%- 1.27%- 0.89%- 0.53%- 1.06%-
0.97%, FTTIEEZ R,
2.9  MNFEEERIKTE

HR“2.87 TR L E % o SRR Sk K 6 17
Ty 2 g FEEIE, 43 I T E FE AR R A
b R I 80%. 100%- 120% 3 ANAKSF T *t
HR, #2227 00T T AN R I, %4 2.4”
TR s AR R i, TR RICR . 25 e 228k
e M IZE-3-0- /M. R TR
HRTH R IR T SRR FUER 5 A
99.5%. 98.4%. 98.2%- 101.2%. 101.1%. 100.2%,
RSD 4354 3.06%- 3.99%- 3.35%- 2.80%- 3.96%-
2.68%, XIITIEAERVERLT .
210 fuBIHE

HY“2.17 TR VR A0 BRI, o iliERE 34 5.
7« 105 120 15 puL, MES 2. M. L
M-3-O-Z&EE . TR FEEH . BkFH R, Tk
FCEMEmM . B i TEARX =
(WA )/ WA)™, Forfr ARSI W, A
SRR A N ERA S kWAL W, v Hbx
Moy k JREWRE. WTRTFEEFIEANZSY (9,
SRR R TER S S 2 kT () Wi E
(fu)~ WEMH-3-O-ZFREH (f) ARTHE
(foas)s TIRTLE (fys) ZIAIN fope AR WEE 2.

Fz2 EXHERN L,
Table 2 Results of f;;

HEREARFR /UL Jem Jeig Joa Jeds Jisb

3 036 491 086 724 642
5 036 477 086 733 635
7 034 483 089 742 639

10 033 486 090 746 629

12 035 483 088 735 631

15 033 489 087 738 633

FHIME 035 485 088 736 635

RSD/% 399 103 1.8 1.04 077

211 fu MRS ZMHEREE M

HC“2.17 UM IRA RS, 0T 2 64
[] HPLC {X#3 A1 3 Fp(aifidt b & HERE 5 Ik, BRI
FE 10 pLo 2358 & oy W THIAR, 4% “2.107 T
TR AR TH R TR Y e 22 Ak A
Bt I RE-3-0-2=H T . kT E. kT
LR furr IS Y fur S RSD fH LK 3. 4551

F3 TREINEBFEFMTEBIEEFN T fox (n=5)
Table 3 f; of six reference substances on different
instruments and chromatographic columns (n = 5)

(& (G2 Jom Soq S Jaas Sesso
Waters €2695 Syncronis AQ 0.37 491 0.83 7.39 6.38

Ultimate LP 0.35 4.83 0.88 7.35 6.36
YMC-pack ODS AQ 0.35 4.85 0.86 7.31 6.35

Waters 2690 SyncronisAQ 0.37 4.89 0.89 7.32 6.35
Ultimate LP 0.36 4.86 0.84 7.35 6.33
YMC-pack ODS AQ 0.34 4.84 0.84 7.32 6.32
0.36 4.86 0.86 7.31 6.35

3.40 0.63 2.83 0.40 0.34

Tl
RSD/%

BoR, ANFEES AR B BT f 5%
U, B for 1 R GLT 32 T
2.12 LA 5 iEklg Y E L

HH ) RS 53 EAS 5] B4 i BOROR EiAS BAN [) £ 3
FEH R BB B S AR RN E 5, 456 NS
TR B B8], RERCAT Hhxt 2 AN H AR 23 2 AT 72 A7
F“2.117 TURNEAE L S AR IR AN (i) AT
TREAI A 22 (AP LEAN [N AR E A o () =1 IR
DUMEXT % H bR e e AL . S5 REW 5 Ar 1Y
WA, T 6 B Ar BOPREHE /N IR AR
X R B AE VAT O B e YRR T AT, & A TR
FEXT PR B H L3 4.
213 fuHIHARE

HRAE 38 £ (0 ZR G FH 1 A0 B M e 45 2R,
N 8 45 SR, B e vk TR 6 422
BEEE . MR . 1 2 y-3-0- 25 /i . R TR K.
HIRF LEW for 435N 036 4.86. 0.88. 7.34.
6.35.
2.14 WYP EENEF QAMS 5 ESM FERELE

WAETT AT K & AR WYP, 45 1~12,
Pt “2.27 WUT J5 il A s v, o % it
AR TRORIR B0 BRI, 2 BildE “2.47 TR
PEAEHERE 10 uL M52 . F QAMS 741 ESM %43
SITHR AT WA & Ey-3-0- 2 F MY
HWRTFEER ., IR TR, LT 2K 6 Flam
&, RNER S R R, 2 OIS Ay
(%A R 25, T QAMS iARE W # F T WYP
) % I 9T
3 Wig

WYP Hb 2R 9%, % 8 2 By IR 2 B
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Table 4 Relative retention time, differences in retention time of components under test on different instruments and

chromatographic columns (n =5)

iy i KA SN R T W FM-3-0-=F/WET  HWRTFHRE kT ox
tr At tr At tr At fr At tr At

Waters 2695  Syncronis AQ 0.34 4276 039 36.63 0.43 34.83 1.27 1656 131 19.28
Ultimate LP 0.34 40.79 039 38.10 0.43 36.16 1.27 1746 131 18.19

YMC-pack ODS-AQ 034 41.83 0.38 36.66 0.43 34.85 1.27 16.65 131 19.20

Waters 2690 Syncronis AQ 0.33 40.78 039 36.72 0.42 34.90 1.27 17.67 132 17.13
Ultimate LP 0.34 4174 039 3798 0.43 3497 1.27 1758 132 19.25

YMC-pack ODS-AQ 0.33 40.57 0.39 37.85 0.43 37.70 1.27 1649 131 18.19

“Fr{E 034 4141 039 37.32 0.43 35.57 1.27 17.07 1.31 18.54
RSD/% 1.53 2.05 1.05 1.93 0.95 3.23 0.00 326 0.39 4.65

#Fz5 QAMS 5 ESM NEBH WYP FZHASHE
Table 5 Contents of WYP by ESM and QAMS

1L 25y -3-O- 25 F i/

e TR FEEH/ &2/ (mgg ") W/ (mgg™)
B

TR R/ (mgg ") TR T 2%/ (mgg )

(mgg ) (mee )

ESM QAMS ESM QAMS ESM QAMS ESM  QAMS  ESM  QAMS
1 8.00 1125 1117 3.65  3.68 5.67 5.94 11.32 1136 12.64 12.64
2 7.15 1339 1330 3.69  3.76 4.01 4.08 14.36 14.47 13.42 13.42
3 6.96 2038 2066  3.69  3.66 4.61 4.63 10.39 10.32 12.12 12.09
4 7.24 2127 2139 403 405 331 3.28 10.59 10.55 11.46 11.37
5 6.95 1652 1654 366  3.67 4.56 4.56 10.14 10.11 10.62 10.65
6 7.45 1373 1372 370 372 6.29 5.98 10.78 10.82 12.37 12.38
7 7.11 1848 1822 395  4.02 522 5.08 10.77 10.70 11.19 11.17
8 7.67 1767 1732 386  3.73 5.33 5.47 12.67 12.61 11.78 11.69
9 7.89 1756 1751 372 3.69 5.53 5.59 10.53 10.49 12.64 12.61
10 9.45 1433 1434 237 236 4.61 4.69 14.39 14.34 13.81 13.84
11 9.51 1435 1439 242 246 4.78 472 14.42 14.46 13.92 13.89
12 9.67 1428 1422 248 251 4.92 5.01 14.57 14.51 15.02 14.98

BRI e Bt S A2 17 A 2 A R U R o R
IR, EAEAE X B A ORI A RRUETE
PA% S5 22 DR 3R 3 302 o) RIS 0 £ 3 P 1 B
K. —ZPHERAESR Z X IR HITE LT, A%
Moy Z IR NAE RO R, I8 £ B THRR SIS
42 o e A ZARbR R, BRI A
A, B T BTl eR .
ARSI FIriE 6 Mot il o g 22 BRE A B
HRIETRLTA4M, IRR3-0-ZFMHARIET
BT M, YOREH A EY), Wk 78
TR R TR TF CRBRIET k7 2id
MIARIERFRL S, SAMPEET I HIK

H1 PAD ferill 25 BEAT 734 5 SR HCAS R ) 3 1
GURERW], LIRS AE 254 nm PR BARGR
RIS AR, H. H br ta ik (I T 5y B e 2R+
P, WOEPELL 254 nm VE AR K .

ARSI VL (P EZG ) 2015 AR TR il 2%
PEONFEAE, Zadid 2R, T A 4 A I
REA IR I B o TR H I 0 M DR B 8] O
60 min /=47, AT —IRSFEREI TR S IR B I
[EIFErPIAA B BAN G, 2R, BT,
IR, PEFRRE, MBElE NSy, LRI,
CLTLWR T I H O N S, A AR R T BN AR E

FENL G AR RS I D AR aE 1
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[B]4 Ffr 22 53 AR R B (AR ARAR /. 5 ESM il
EIATHA, SRR QAMS FrillE &L Ry
ESM FTillsE (45 RG22 5 o BT L i AR 6
PR B T DK G i 0 5 o7 SE I e Mk 2 i, AT 1
1 FH 9 A 240 RO A I PR3 T 8 o ) i
WEHEAT E B M, ITBERSSLEN WYP 2415
R A
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