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Study on fingerprint of HPLC of crud drug, intermediate, and finished products
of Wuweizi Syrup

TONG Zhi-jun', WEI Xiao-yu>, WANG Mei-hui’, LI Tie-xi', WANG An-bo', QU Jia-le*, JIANG Wen-yue®
1. Jilin Tianlitai Pharmaceutical Co., Ltd., Baishan 134400, China
2. Jilin Modern Chinese Medicine Engineering and Research Center Co., Ltd., Changchun 130012, China

Abstract: Objective To establish the HPLC fingerprint and analyze the correlation of Schisandrae Fructus (SF), intermediate, and
finished products of Wuweizi Syrup. Methods The HPLC method was used with the condition that the column was ACE5-C,g (250
mm X 4.6 mm, 5 pm); The mobile phase was eluted with gradient by acetonitrile-water; The flow rate was 1.0 mL/min; The column
temperature was 30 ‘C; The detection wavelength was set at 218 nm. Results The content was determined and the fingerprint was
established for SF from Changbai Mountain, intermediate, and finished products of Wuweizi Syrup; Eighteen common peaks of SF and
12 common peaks in intermediate and finished products of Wuweizi Syrup were marked. The chemical composition and content in ten
batches of SF from Changbai Mountain were stability; The similarity from the same manufacturer, but different batches of the
intermediate and finished product is greater; The correlation between medicinal materials and intermediates as well as finished
products is better. Conclusion The established fingerprints have better reproducibility, which can be used for the quality control of
Wuweizi syrup with good precision, accuracy, and reproducibility.
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=B RNSEHX, iR IEE N,
X HEAT AT RIS AT T 0 kT A T L
T ACTR TR TR A L TR T K25 A
R A AR RE,  INZ AR, A s RS,
W EVLRGEUF ISR o i . AR, Rkt
DI Ty AR, BRI 3 4 Tk 1~ 2k PR
BT EIATRORZE R+, HARZ TR Uk 7 254
LR T ARG (R 25L) 2015 SRR
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APARSRHE )M A2 - TR - Rl it 4 T R 42 i
RSB IR 7 b IR, S8 3 R 0 R PR A R
PADRAIE 12 245 ¥ R A PR T R0REUE

1 {XE5HH

Agilent 1200 ZBEAH (354X S 2 AMG I 25, 5% [H
Agilent /A 7] ; Uitimate 3000 Z4 AT 4 3% {3 K 2R AME:
Mg, FEHL 27 Mettler ME204E WU FEHL 1
K, HERFE)-FER AR R A .

of B LR FIEH (b5 110857201412, Ji
ML 99.46% ) TRl H (4ik 5 111529-200604,
JUE T 953%) . ik FHZE (k'S 110764-
201312, JREDH 99.6%). HM L% (b5
110765-201311, JiiE /34 98.8%) 40 FH v [E £ i
iR ENT T, NG AEE Fisher, 7K LG
alifK.

10 #EA LB LR T 258 95 o0 Y1~Y10,
FH it ARAR I K 2% vh 246 2 B 5K 2 R S AR 22
B H T B MY L% T Schisandra chinensis
(Turcz.) Baill. (MR B 10 #E2544 5
8 SORT IS (10 R~ 0 8 v TR) A4 S et BT 10
LR TR b R AR R B e At gk 1, 3
5 MR FIZR 2T R 2 Al BRI

x1 HRESEHS

Table 1 Sample number and batch number

e TR fit's i o () 4 2 b5 St it
Y1 131201 KHE A Z1 150601 S1 150601
Y2 140301 KHE A 72 150602 S2 150602
Y3 140401 KA H - NiER 73 150901 S3 150901
Y4 140501 KAl A Z4 150902 S4 150902
Y5 140701 KEaH - JuEs Z5 150903 S5 150903
Y6 150501 KBe &1+ /)\iEh 76 150904 S6 150904
Y7 150701 Kaf gl Z7 150905 S7 150905
Y8 150801 KR =i Z8 150906 S8 150906
Y9 150802 KR =i 79 151101 S9 151101
Y10 151001 KB LEmE Z10 151102 S10 151102
2 HEEHER R TR T LR IR IE &, 0 R R R Tk

2.1 BIiERHG

O iEA ) ACES-Cig £ (250 mmX4.6 mm, 5
um); BN OHE-K, BREEVER: 0~20 min,
40%~55%Z i s 20~35 min, 55%~60%. M ; 35~
44 min, 60%~65%ZNE; 44~50 min, 65%~75%
LM 50~60 min, 75%Z 0 ki 30 C; Kl
K 218 nm; ABURE 1.0 mL/min; 3R 10 pL.
22 FWREBAREEE

K FRE TR FIEH . TR TR . Tk T H

T 57.68 pg/mL. TR THEH 58.72 pg/mL. 1L
K F 2% 55.36 pg/mL. KT 4% 56.08 ng/mL (1)
TR X JL A R

23 HIXGEIBRAE &

231 TR TEIMEBUINHEIS 3 R SRR
L= MR F R 2R AR (o 3 597 0.5 g TH %
HEFI T, RS2 inN 25 mL FEE, FRFE, AR
I 30 min, JECEFW, #MERCRTIE, JEI, HEk
e, BN,
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232 FBRFBEIR D B () AR T R il %
53 ARG 2 LU R ICTLR 7R i 10 mL,
(A4 5 mL T2 Wl >, GRS 2 N 10 mL 7K,
R AR I 5 mL /K, WA, FIE CBERTE 3
o B ERHR 20 mL, HEAARER 10 mL, &IF1F
CEil, ORI T, R¥E R AE, R
2 10mL &, ERRZE, Y, I, et
e, BN

24 FHEFER
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[HIAR ) RSD 7t 5% LA, RIS T AR 1 R AT
243 FaEtalEh BOY3 RES 14, R “23.17
WURT7iERI#%, 430 0v 24 4. 64 8. 10, 12,
16, 20, 24 h#% “2.17 T F AN, Wt
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=7 AN
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VW KSR 5 ul, AR, 4% “2.17
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Fig.1 HPLC of mixed reference substances
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L-FORTEER 1-TRTEEHR 13- PR R 16-Ti T 4%, T

1-schisandrin  11-schisantherin A 13-deoxyschizandrin 16-schisandrin B, same as below

2 ARFHMIELEE R BIELEE (YR)
Fig.2 Fingerprint and control fingerprint (YR) of SF
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e, 13 S0 FR 7 H 35, 16 SN R F 4%
K EFK A oy “rh 2yl dR o g AR
FEVE R G5 (2004A)” XT3 HPLC $RE0E1E 4
TEEATARABURE 2B, SEARMBLE 318 %] 0.998 L | (&
2D BEH L b O 250 T o R
DAFLATE Ay ol £ R RER R B, mT DALRE ]
TR 2Rk T

253 UMK IR B B ) AR i S L R T
3 L 10 HERGh B A4 “2.3.27 TR il 24 Ak
MR 23 RS B 10 pl, A S il i
NWAOTEAL, 5 “2.17 T ROl 4 EE T
P33 10 R IR B BOS A T ()44 ¥ HPLC 45
GBI R 3. 4 alAn, FUERTRE SR b (A B
S 12 AN s, HAT I e AR R
UEETRIAN ) 90% LA Lo JE Ik 5 YR A5 56 L T LR 43 AT
iff 32 TR B3 e TRt IR FR S i 1 5
U Ry FLRR I L 9 SIS HBR TR, 11 S0k

HRTFHE. 12 58 HK T LE.
KHE R A M o “rp 25l R 2 S AR
FEVEMT R 48 (2004A)” X A5 HPLC $r 40Kl 4
TEEATARBURE 23 Ar, L R A4 S st RO AR BLRE 38 71
0.998 DL I (% 3. 4), AHXIR B I R S AH X 0 1 £
(1) RSD 2 5 AN BH Ak, 158 BHAS [l H 2 149 v T4 Bl
(A7 J o3 BAT LI 1 — Bk B A 1k

2.6 FARFHERIEZMF-rPiE (K- tE S B iE HI4E
KIS

2.6.1 (O35t [A “2.17 W MOk At IRERT
A e P LK 1

2.6.2 OIS RS R TR
FRTEEH . KR THE, IR TF4R% Tmg, &
EHT, SRR 2R A 25 mL. BT IR T
490.28 mg/mL AT B . FR&-H S mL 5 &l
o, I EEE AR 25 mL, MR RBUTEIRE R 0.056
mg/mL FTR A0 R, RIAS .

R2 ARTFHMIRLEIEEME
Table 2 Similarity of fingerprints of SF
B YL Y2 Y3 Y4 YS Y6 Y7 Y8 Y9 YIO YR [FEE YL Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 YIO YR
Y1 1.000 0.999 0.999 1.000 0.999 0.999 1.000 0.999 1.000 0.999 0.999]Y7 1.000 1.000 1.000 0.999 1.000 1.000 1.000 0.998 1.000 1.000 1.000
Y2 0.999 1.000 1.000 0.999 1.000 0.999 1.000 1.000 0.999 0.999 1.000fY8 0.999 1.000 1.000 1.000 0.999 1.000 0.998 1.000 0.999 1.000 1.000
Y3 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000§Y9 1.000 0.999 1.000 0.999 1.000 0.999 1.000 0.999 1.000 1.000 1.000
Y4 1.000 0.999 0.999 1.000 1.000 0.999 0.999 1.000 0.999 1.000 0.999]Y10 0.999 0.999 1.000 1.000 0.999 1.000 1.000 1.000 1.000 1.000 0.999
Y5 0.999 1.000 0.999 1.000 1.000 0.999 1.000 0.999 1.000 0.999 0.999|YR 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 0.999 1.000
Y6 0.999 0.999 1.000 0.999 0.999 1.000 1.000 1.000 0.999 1.000 1.000
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3 ARFHERDPEAELEIERBIELEE (ZR)
Fig. 3 Fingerprint and control fingerprint (ZR) of intermediates of Wuweizi Syrup
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Fig. 4 Fingerprint and control fingerprint (SR) of finished products of Wuweizi Syrup
R3 HIRTHER D EIAESEEBUE
Table 3 Similarity of fingerprints of intermediate of Wuweizi Syrup
FEfh Z1 72 73 74 75 Z6 71 78 79 Z10 ZR |Mh Z1 72 73 Z4 75 76 Z1 78 719 710 IR
Z1 1.000 0.999 0.999 0.998 0.998 0.999 0.999 0.999 0.999 0.999 0.999|Z7  0.999 1.000 1.000 0.999 0.999 1.000 1.000 0.998 1.000 1.000 1.000

Z2 0.999 1.000 1.000 0.999 1.000 0.999 1.000 1.000 0.999 0.999 1.000
Z3 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000
Z4 0.998 0.999 0.999 1.000 1.000 0.999 0.999 0.999 0.999 0.999 0.999
Z5 0.998 1.000 0.999 1.000 1.000 0.999 0.999 0.999 0.999 0.999 0.999
Z6 0.999 0.999 1.000 0.999 0.999 1.000 1.000 1.000 0.998 1.000 1.000

Z8 0.999 1.000 1.000 0.999 0.999 1.000 0.998 1.000 0.999 1.000 1.000
79 0.999 0.999 1.000 0.999 0.999 0.998 1.000 0.999 1.000 1.000 1.000
710 0.999 0.999 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 0.999
ZR 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 0.999 1.000

R4 DIRTHER MBS EEEE
Table 4 Similarity of fingerprints of finished products of Wuweizi Syrup

FEf S S2 S3 S4 S5 S6 S7T S8 S9 SI0 SR

Ffh SI S2 S3 S4 S5 S6 S7T S8 S9 SI0 SR

S1
S2
S3
S4
S5
S6

1.000 0.999 0.999 0.998 0.998 0.999 0.999 0.999 0.999 0.999 0.999
0.999 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000
0.998 1.000 0.999 1.000 1.000 0.999 0.999 0.999 0.999 0.999 0.999
0.998 1.000 0.999 1.000 1.000 0.999 0.999 0.999 0.999 0.999 0.999
0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000

S7 - 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000
S8 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000
S9 - 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000
S10°0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000
SR 0.999 1.000 1.000 0.999 0.999 1.000 1.000 1.000 1.000 1.000 1.000

2.6.3 LKA RC2.37 30 HlE Tk
2,64 ZMERRIIFEL RHEI 2. 4. 6. 8. 10
mL JBA X GT 10 mL &5, IR EE S 2,

3R S uL, EANBAH A, W, BAERE TR
IR AR (X0, WETAFUME I AL bR (V)
oxilbRE g, 1R RIETRE 5 kTR Y=
530.66 X—0.032 8, R*=0.999 9; Tk THEH Y=
380.29 X+0.038 6, R*=0.999 5; Tk H % y=

597.91 X—0.442 5, R*=0.998 7; Tk 2% Y=
547.22 X+0.015 6, R*=0.999 5, &% F Fik 115
TR FRER . IR FHE. IR FLEDHE
5.768~57.68. 5.872~58.72. 5.536~55.36. 5.608~
56.08 pg/mL & R UFINZMER R,

2.6.5 FEEELAL  HUEARAA (Y3) WIRIESE
HEFE 6 Uk, AT ARV A5 Fa bR 20 1) RSD, 435l
KR FEEH 0.73% HWRFEEH 0.79%. TiET
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% 1.03%. AT 4% 1.11%.

2.6.6 fEtkiEe  HUE—RAA (Y3) WL o
WIF 04 24 4. 6.4 104 18, 24 h VEAWAH A+,
DA THI A T H 57 - e b B (1) RSD, 4393 kg LK 7 i
F0.53%. LR TFEEF 1.09%. TLRTH 2 0.91%.
TR T L3 0.75%, 25 FR PR S H T % ko)
7 24 h ke R 4f.

2.6.7 HEMRAE AN (Y3) 0.5g, K
R, WM 237 WUR L, AT 6 4, LA
U TR AR VTS5 FR AR 123 1K) RSD, 43 1) A Tk 1
0.31%+ TR FHEH 0.79%. T TFH % 0.67%. 1L
KT L3 1.01%, @R EUATEELMERL.
2.6.8 [ElfiFlEe  E- bl (Y3) 025 g,
FEEFOE 6 1y, nlE T HIEREIUHT, k% E
“2.6.27 TN IRE N RS 5 mL BT E 6 A

1

mh T, PRSI TR 20 mL, R4, FRpUE,
FPEE 30 min, JCE S, fMERATE, 98,
HNEEPEI 5 pL VN AR b, 5 oE 5T RIOR
SERARTEER . AR TRE . HBRTH . K
T LECER 5K 99.78%. 101.34%- 98.17%.
102.96%, RSD %351 4 0.43%-0.97%-1.09%- 1.02%.
2.6.9 BT 23 &2 HEZ5HF (YT, Y2),
A (Z1. Z2) Bl (S1. S2) &M fE ity
%2 HPLC B, IR AAR L EE PR A A =
HENERAEE . B S aTkn, Zikh. haAR. K
an A 12 AN LA, 6 LS BRI IS A e 1 S0
FRTEER L 9 SIS TORFEE . 11 5060 ik
THE. 12 GR35 @A LETFI >
BT (5, 25 [l B i IR ARABLBEAE 0.88~
0.92, AHICPERUF. HHULAGHIE 24 b = B o 3 4E

4
6
53 5 , g 10 11 12
A 00 R
) A WLWVJ;M\_A_/LLAMYZ
] | MPMM;‘MMLA*#YI
ik UV SN W
JL’ | | I A e .
' ]\ . _— — w S1
0 10 20 30 40 50 60
t/min

5 Zot-hiEl{R-p A ElE A BRIE LU EE (R)
Fig. 5 Fingerprint and control fingerprint (R) of SF-intermediate-finshed product

x5 Hb-rhiER-p s SRR S
Table 5 Similarity of fingerprints of SF-intermediate-
finished products

FEfh o SL 2 71 Z2 Yl Y2 R
S1  1.000 0.995 0976 0.977 0.889 0.890 0.984
S2 0.995 1.000 0.991 0.992 0.905 0.907 0.995
Z1 0976 0991 1.000 1.000 0922 0.923 0.997
Z2 0977 0992 1.000 1.000 0920 0.922 0.997
Y1 0.889 0.905 0.922 0.920 1.000 1.000 0.938
Y2 0.890 0.907 0923 0.922 1.000 1.000 0.939
R 0984 0.995 0997 0.997 0938 0.939 1.000

PP )R Bt tHAREI, R R (A 5 R R R U
LEZ R R BB .
2.6.10 FEPIERDWT HEE 6 ], A
A4 R it b LR T RE R L TR TR L TR T
HR T CE R IEAT E, (AT R 25
FEXTR /N, BRI AT B B i i I T2 0% Rtk
WP OGRS A = T8, A2 SR T
SRRt S 2 F Ay, A A E AL
3 i

ARHFFTHTIA Y % %< T Ultimmate XB-C,g 15 AE
(250 mm X 4.6 mm, 5 pm)- Topsil V-C g ik (250
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x6 FEMSEEBLERDMN 2] P2 [S]. . 2015,
Table 6 Principal component analysis [3] TR, BWGRK, KB, TR TR E T SR AE
. Ji 2 (mg-g ) [0]. " BS54 243, 2005, 11(6): 18-19.
F b T TR L TRET ik THE T TLE [41 & A, X, RKBi, 4. UPLC-Q-TOF-MSE 4i&
S1 1420 0.036 0136 0044 OPLS-DA AR IS g« A6 TR T A 22543 5 1R )
S2 1.441 0.041 0.138 0.045 EAIBEY) D] TR, 2015, 46(15): 22122218,
[5]1 Emsk JbTik FIAAE s [T BoMImYE2 Be 2 i
Z1 1.434 0.039 0.139 0.047 ERRIE21R. 2007, 6(5): 363-365.
2 ML 00480390048 [6] i M, & & W S HRT CERRRT 2
Yl 4.963 0.159 0.672 0.474 ANEBER [7]. T2, 2014, 45(13): 1889-1893
Y2 4.836 0.153 0.678 0.469 (7] Tran M H, Min K N, Bymg S M, e dl.
Zikt—rhik  29.64 26.28 20.59 10.07 Acetylcholinesterase inibitory effect of lignans isolated
SRS % from Schizandra chinensis [J]. Arch Pharm Res, 2007,
A~ B 98.48 93.90 98.56 93.68 30(6): 685-686.
AR /% (81 s Bk AR AU TOkT SR B
MWFR R [3]. 29 PPNITST, 2011, 34(3): 208-212.
mmX4.6 mm, 5 ym) M ACES5-Cs (Ai54E (250  [9] 7558, ALtivk T GAP MEHu sl L BEEA 7] R
mmX4.6 mm, 5 um), HEE-KMHRAE. LN- W 5HEAR, 2006, 26(2): 126-128.
KRB, AT 2sFt . TR, Rl = TR [10] Zhu M, Chen X S, Wang K X. Variation of the lignan
1%@%%%%{%; %g@ﬁﬁ ACES-ClgEI_\ Zﬂ%_7j( content of Schisandra chinensis (Turcz.) Baill. and
N RGBS EEL, RE . RN, A Schisandra  sphenanthera  Rehd. et Wils [J].
BT D, Gl TS 2 S EUR e o il Chromatographia, 2007, 66(1): 125-127.
ORISR, TR 2 B . [m1 256 1 [11] Deng X X, Chefn X ,H’ Cheng W M, et ali Slmult'aneous
N . . . "y LC-MS Quantification of 15 lignans in Schisandra
BERUICR, LEBIP TN I IE CRe AR 3 U 31K chinensis (Turcz.) Baill. Fruit [J]. Chromatographia,
o E) A4 St PR C i e TR AR L PR AR SN 244 4 2008, 67(7): 559-566.
PURORE ST (B e (U B AT UA BN B 38 o) o5 s Sliue, ¥ &, %5 BRI r AATERHR
LRGSR B 284 e 6 ] ACES-Chg YOIt 4R SOHE B BE T (0] R 2, 2012, 43(7):
LKA TECKE 3 REEU (AR K ity HY 1324-1327.
Wk PR 2 1 3 B S RE A TR TR 2561 [13] ZEEW, J7ATs, %EE8, % el T FIEL
P R ST L U ) 43 B L A B FRBFFTR IR LR [1]. 17 R—rh B 2B
R e Ly 1k, 2009, 11(2): 287-293.
ABEFE RS T Ik Pz b U B E O IR, S BT
P 0477 B ARSI, i T K AL 1K IPLCDAD TRACHIIOIE 0 T, 2013, dedtox
MO ELORFEPPHIBBCR . SRS IORERR IR o o e mnn b, 2R

RS AL BE B i R M R A, 3 AH DG

U, AP A 2RO E I R R R o AR

HETREERIE, R Al KA = ST AR R AR 2L

P ¥ o

S 3k

(11 N RILAE A4 562 dAndfl 25 1 77 i) G =
1) [S]. 1998.

[0]. HEE2AIR, 2012, 27(4): 448-451.

EEME, WA, kO, % WK TR KT
HPLC f8&4r i wFoy [7]. o BN 252 8 3,
2008, 25(6): 514-517

s, Sk, Xade, 55 MR T I T HPLC
TR BB R UM AR IR B e [3]. TR, 2011,
33(6): 920-924.





