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Research on quality analysis method of Schisandrae Chinensis Fructus based on
“quality-quantity” double standard
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Abstract: Objective To establish a “quality-quantity” double standard control method for Wuweizi (Schisandrae Chinensis Fructus),
which is qualitative based on the reference traditional Chinese medicinal materials (TCMM) as standard substances and quantitative
without relying on a variety of reference substances. Methods The characteristic spectrum of the reference TCMM of Schisandrae
Chinensis Fructus was established by HPLC technology, and it was compared with the spectrum of the test TCMM to identify the
authenticity of the medicinal material, that is, “quality”; “Schisandrin A” was used as the internal standard substance to relatively
quantify the chemical composition of the characteristic peaks to distinguish the quality of medicinal materials, that is, “quantity”.
Results The established “quality-quantity” analysis method of Schisandrae Chinensis Fructus met the requirements of the
methodological investigation, and the similarity between the tested TCMM and the reference TCMM was greater than 0.97; the lower
limit of the relative content of the chemical components of the characteristic peaks of Schisandrae Chinensis Fructus was specified.
Conclusion The method can judge the authenticity of medicinal materials clearly and quickly without many reference substances,
and make up for the lack of quality control of Schisandrae Chinensis Fructus. The operation is simple, and the results are stable and
reliable. It will not only improve the quality control system of TCMM, but also reduce the economic burden of traditional Chinese
medicine enterprises and contribute to the sustainable development of traditional Chinese medicine.
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Table 1 Source information of ten batches of Schisandrae Chinensis Fructus

e RIR A fL5 SRMCH 1] FH 2GR r
S 25|t 2 AL TR 1808064 2018-08 - Hp AR S
S2 =N 2 K AL 20190813 2019-08 TR S
S3 N 2 BRITRE 20190902 2019-09 TR ST
S4 W2 R FHAREL 20180912 2018-08 TR S
S5 W2 R L EL 1810092 2018-10 TR s
S6 F A B R I, H AL 20200810 2020-08  FHERAE ST
S7 FMREAL K LR, AR R 1909113 2019-09 TR ST
S8 B2 BRI 5 BRI DG 2 20201036 2020-10  FHERE S
S9 G E B 7R 2R TTPR 1909153 2019-09 TR SE
S10 27 R 2 107 R, 1810076 2018-10 Uik s
2 FES5%R HEZ 25 mL, FRENE, HAE (DJFE 250 W, M
2.1 ETFWHBRAMAKRFHMEMHAR 20 kHz) Ab# 15 min, EE, #NEHRE,
201 RIS H S HUCFR X B2 AR R P25y, eI, SREMIET, T0%HEEE AR SmL &

0.5g, MEE, BT HEHEMT, BEMAN 70%
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PERZM R G 4 505 0.5 g, 1% LR 7 ikl
PR S VTR

2.1.2 FHEEVERIEE ARk,
HRFHE . AR TFRE. AR FREL . AR TR L.
LR BRI R, A EHRE, 0 R R TR
FEEH 3411 pg/mL. AR T H K 51.34 pg/mL. 11
RFIE 2, 50.98 pg/mL. TR FEEZ 53.09 pg/mL
TLkTEE 62.51 pg/mL AR & B F A TR .

213 iE%fF  {aifi:: Agilent Poroshell 120 SB-
Cig (ABEFE (100 mm X 2.1 mm, 2.7 pum); FsHAHINK
(A) -2 (B), BREEYER: 0~3min, 5%~23%B;
3~5min, 23%~50%B; 5~17 min, 50%~60% B;
17~22 min, 60%~65% B; 22~25min, 65%~95%
B; 25~30min, 95%~100% B; AR & 0.6 mL/min;
FHIR 30 'C; DAD fl#sK 230 nm;  HEFEE SpL.
2.1.4 FHEERERES RS IRYERANEEA
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Fig.1 HPLC chromatogram overlay of ten batches of tested
traditional Chinese medicinal materials of Schisandrae

Chinensis Fructus

2 4
X HR 244
9
‘ | 12 13(S)
7-% 13 J‘j?_euﬁi,lﬁlflfu,,u J"L,‘«-A\.‘L"mgﬂ
s s 81 tor T
1" | 9 Y ‘
13(S)
| )
PAZER SN
‘z |
4
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
t/min

2 TRAMBHEEE RERAMEFTERER
Fig.2 Characteristic chromatogram of reference traditional
Chinese medicinal materials and common model of tested

traditional Chinese medicinal materials
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Fig. 3 Chromatograms of mixed reference substance (A)

and Schisandrae Chinensis Fructus (B)
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Table 2 Characteristic peak retention time and relative

retention time

53 tr/min AEXT £ B B (8]

1 1.537£0.019 0.066 5£0.000 1
2 1.812£0.008 0.078 8£0.000 3
3 6.497£0.013 0.282 6£0.000 4
4 10.97140.007 0.460 7£0.000 5
5 11.537£0.006 0.501 6£0.001 1
6 11.968+0.013 0.501 6£0.000 4
7 12.37240.010 0.519 6£0.000 6
8 13.2474+0.011 0.5759£0.001 2
9 14.22640.014 0.618410.0006

10 17.107£0.003 0.718310.0003

11 17.883 £0.008 0.751240.0004

12 19.065 10.007 0.8007 +0.0003

13 23.81410.004 -

224 EEMRK 4 vE e & 7T

filg 6 4 S1 HLilFEs, % “2.1.37 T ik
a3 eI, W € T UG A T DR B IR T]
FARF ST AR, 15 RSD. &% (0 i e +H o) 45 B4 I [
RSD<<0.92%, AHXTUWEMFL RSD<1.69%, FKMATT
ESERLT.
2.3 HEIAETEMN

SR o [ 24 M 2 0 25 v 2 S R A ALLRE
MrEAE” (2012130727 WA ) #EATECHR 0B, 18K
PR 2 £ 4 szt B AR (1 1R 5 00f R 2 41 1A
A LA AR o DLW T X R 25 04 R AR 2544
REAE U PR ARLACLRE B B TR T 20 O KM
XTI ZIM AU KT 0.973 0 MIBLEE 15 45
L3 3.

*3 AWRTFHMBENETNER

Table 3 Evaluation of similarity for Schisandrae Chinensis

Fructus
2R KR AHALLE 2R KR AHALLE
Sl 0.989 S6 0.991
S2 0.994 S7 0.982
S3 0.997 S8 0.973
S4 0.990 S9 0.987
S5 0.996 S10 0.996

24 FHEEECER DR

KH Q-TOF-MS iR, @it s Hrib &4 1k i
B — & TRt LA RS TR E R, I
SRS SRR B B AT VLT % 2 A 0

ERI R Agilent-126011 =5 20 AH € 1% 43 F)
FH AH X £ B B 0] 5 % R b e SR e -, SR A
Agilent 6550 Q-TOF-MS i, #EATFIE5#T, 18
H Agilent MassHunter Qualitative Analysis 3K, i#
T X R it BT 8 7 9t I 8 A xRk AT A 2 B A3
M, P BRI U R4
24.1 @M ik Agilent poroshell 120 SB-
Cig (a4 (100 mmX 2.1 mm, 2.7 um); WEIHN
0.1%F K (A) -2 (B), BRERBET: 0~2
min, 5%B; 2~4.5min, 5%~25%B; 4.5~6 min,
25%~60%B; 6~11.5min, 60%~85%B; 1KFHIi
& 0.6 mL/min; FEi& 30 C; #EFFE 1 L.
242 JUEFMA BTEECHEBIE B TR (Dual
AJS ESD, RHIEE FRAMEL, BHMEHRE 3.5
kV, FTERESEERAE (drying gas flow) A 13
mL/min, TSR (drying gas temp) A 250 C,
S SARIRSE (sheath gastemp) SN 350 C, ZFib#s
J£ 71 Cneulizer pressure) & 45 kPa, WEZH &
(fragmentor) N 125V, —ZkJmiEAlldEH & 20 eV,
AT m/z 100~1000,

KH auto MS/MS #i5X,  Fi| FH % B & xS B2 3
I P ) S5 T VE R R WA 2 By AT T . IR
FHAREEET 6 MUFERS, EBT 44T BPC
KILE 4, A% eSed iR 4.
2.5 BT AR RIS EROHEX EEHR
251 ZRMHERRIRLE  FCHI AR TH M 6 MREIK
FEV, TR s AT, o BRI, DU R AL
b 0, WEHBANAER (V), SflbrE 23317
ANERIE, FRENERIHTTFE Y=1 845.3 X—0.985 6.
r=0.999 8 FIZPEIEH 0.845 6~27.059 2 pg.
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Fig.4 Base peak chromatogram diagram under positive ion

condition
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Table 4 Analytical results of chemical composition of characteristic peaks of positive ion modes

mlz

B5  HFA wmn BATRTE e RE(0) HHET (m2) et
4 CuHnOr 2556 M+H]* 4332220 4332221 0.60 400.010,364.512, 313.812 il i
CHn0y 4378 [M+Na]” 439.1730 4391727 —0.63 399.182, 368.165, 353.136 Gl v

10 CxoHnOy 7056 [M+H]* 5372135 5372119 -2.03 415.175, 371.146, 356.128 Tk TR
11 CxHuOy 7269 [M+H]* 5152312 5152276 —6.68 496335, 415.178, 359.261 TkFRRZ
12 CuHu0o 7402 [M+H]* 5152254 5152276 497 393.129, 355.625, 316.845 fkFERA
13 CuHnOs 7589 [M+H]* 4172047 4172272 759 402.203, 370.178, 345.133 i i

A G B BR R AT R A

*This compound was identified using reference standards
gERY, HREVEAN SRR R
2,52 FESEEWRLG [F “2227 WR A, (HER
Wk B AT I M A RSD H 14/ T 1.50%, F AL
ARG AT
253 FaEMERE F “2237 TR, HEA
R~ FH 2 A0 I AR XTI T AR RSD B3/ T 2.16%,
F W IR RATE 24 h NARE
254 BEEMWRE [ “224” TN, HER
R~ FH 2 A0 I AR XTI T AR RSD B3/ T 1.89%,
T TIEEE R
2.5.5 fOFEEICRRES RS RRE T T2 M oK
6 1, HAEEMALRTHERNBISEE, %
“2.1.17 TUR 7 ER A RS, 4% “2.1.37 TR
A, ARSI, RSB HR TR
SEEINEE RN 98.69%, RSD A 2.51%.
25.6 HEINE RAE CHEZAH) 2020 FFhig g

“CEEME” BURJPER, 10 AR
PG ZIMBE « 14 S HIRT RS B8R 1§
R, PREITEE . AR SRR, WAL
YE R EVEM IR R, JFIRHE T RAEWER) FR T2
FEXE BT . BRI 24, % “2.1.17
T 77 1] % A AR VR FE N 2.706 mg/mL 1
FLRFH R IR ST, 3% “2.1.37 TR R
AHIE LR TFHRESE, SRR 5. HEE
P R AR G AL 27 B R AR 5 B (AR AIE e 1h 2
RS AR B = FRAE VR AR X (LR FH RS &/
FkFHRIEMAR)], SR WNE 6. B P —+5
227 AR R WAL 22 o AR N T AR A I A 27 il
B AN LR =D e = ol N R S5 R Rl S TRk
TEVEARN S REAME T Z A= TR,
3 Wig

MR E o RRIETE R, SEh Y

®5 MIRIRIEREEER

Table 5 Accurate quantitative results of internal standard

substance
ikl Rk &R /% T Fk &R /%

S1 1.7752 S6 1.793 1
S2 2.7052 S7 1.248 3
S3 2.0832 S8 1.3470
S4 2.097 6 S9 2.783 8
S5 22337 S10 3.7972

# 6 ETHRIRMNFHEEEN E24R

Table 6 Relative quantitative results of characteristic peaks

based on internal standard substance

g5 EES AR /% AT & T BR /%
4  HWRTER  4.221440.0512 41702
7 HWRFEEZ  1.030010.044 5 1.0255
10 FAPRFEEHF  0.2039£0.000 5 0.203 4
11 FHBETHEEZ 0.390720.001 0 0.389 7
12 HABETFHEEAN 0.830 1+£0.0023 0.8278

13(S) Ak TH % - =
iR RFHEAT. e h A BRI E, — BN
FE i 23R B AL G B AR R B A X R
e HAEr, (FPEZHY 2020 GRS HITON2
B PR A TINE R 25 A O L EA,  HA S
FEARIAE B BT, IR T Al AR P R0 B AR PR FH 26 A
TR TR B T BV FHMAIE TR %
GIGFR I e i & ey, HIERZfESR S
W NE A FR T T AR IE, BARIE k7R
ER R E&sm. ER. milus iy Ly
Mitt = Bk FAR TR R & &K, B 5 EREE
XSGR FHZHRELIIL G, 52 25 FOWR (I IR
EHAEH. HAr, e ORRFD REESIEE
EARE R S RNEE. 21 ENE LTS
LR S & e G5, UL Tk B AR s
hEM CRRD JRER RS, (AR —
FEPRANGE S B 2 BEARRRAE . 24845 & 200 e HO
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T2 Mot HR i LIRSS/ bR o AN RE IR 2 2%, 4R 4L
Pl 1 BEABRI 1 DA 24 A4 AH ALLAE AN B I7S b ) B 1
i JHR LA L.

NARERUL B B, AEFFEAETIE RS, MK
W2 PR R, DA R 2 A5 R0 R 246 g ik
{HEWD 5 ) S AR AN A6 22 ione R o B 1 Tk T 24
B8 Wb % IR TR0 R 24
Jo 10 ANASEF= R FRFE R, DA
HRZGM N EEAEN T, PR RR 25 A2 M R AR UG
(RIARABARE , T DLR T Tk 244 B 0, RO 5T
[F] I AER E B 1 BRI RS, THRE TR T2
MRS FHAEIERIANT 585, 1 SRR VAR 0 2
HI MRS X IR AL S, Bl “&7. A5
Frd th B LR 2 1 it -5 7 45 1| TV RS A 50K
Wiz b B DNILS, TR R PSR 25
BEhilA R, BN EEHIAI 2SR
PEUHR BRI T F

ARSI SR FH B I BOR AR 10 MR
gy, HAH 8 M AARNE RISy AR
FLR B £ AT 38 5N B4R IR PT CCly BEPERIRE
77, AT RS 21 OR3P FHSY; ks F A
Rl 20 SR AR R A0 AR M B A CRAE T, RIS
B AT E2 #H2REF 2 (nuclear factor E2-
related factor 2, Nrf2) /ARE HUA LB BEAS 638
ANBR R 57 AE FHPY; Tk F- B P d i #i] AS49 A
s ALY Go/Gr AL 3, R 45 B B B s A
FHUON, R~ FE 2 0T 300 e SRR 1A A — (R 4 A
AU HRF CRAE A — MR R Pt B B E E
A, BT R B R B e H RO 2 Tk 7N
REM AP EA BERPR . bURSEAD. iR
WA S IO BRI TR O DIRHE S, g it —F
TIE B AR 7 2 R I U6 (1) 3 56 6 08 TR0 o b 1) ik vk
TR

ARSI BS Py USCER () T T P R AN [R] P i, S
FERRESLEET “ -8 XUhR I TR 5 & 3 A 7,
Fr WS 0 Tk A 25 44 5 Tk 7 g B 250 1 AH
BAEEFIRT 0.97, U6 FrUsc &R (1) Tk X 2547 (1)
FRAEVEAL 7 Bl o B AR — 3, (HACRH 10 it A~
HiL ) 24504 R AR WA O 3 B PR, B = A,
DALt 75 Sk — 2 K EWER AR =1 AR

Mg, sedz BTk, WD TR
A EEHIA R AT, (PEZH) 2020 Fhid
JoR R4 HR TR 22 R 23 BEAT I E A oAk AL A
FLH A AT 250 B AR R & 53, g ks ok 1 UTE
TARANZE G G H o AR T i A% R AR P HE 2444
AT b AR5 5 i A2 2R 22 T i A 1 T ) [
R T A 2B I 70, DUIHESN A R 2 3k a] R
FlAEAR PIAEEHFARELEF YR
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