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Study on UPLC Fingerprint of Vaccariae Semen before and after Processing and Content Determination of
Erythrine and Vaccarin

CAO Sigiong, WU Wenping, LUO Yugin, MA Ruirui, PAN Liye, LI Guowei, CHEN Xiangdong (Guangdong
Yi Fang Pharmaceutical Co., Ltd./Guangdong Provincial Key Laboratory of Traditional Chinese Medicine
Formula Granule, Guangdong Foshan 528244, China)

ABSTRACT OBJECTIVE: Compare the fingerprint difference of Vaccariae Semen before and after processed (stir-fried), and to
determine the contents of erythrine and vaccarin before and after stir-fried. METHODS: UPLC method was adopted. The
determination was performed on YMC Trait C;s column with mobile phase consisted of acetonitrile-water (gradient elution) at the
flow rate of 0.35 mL/min. The detection wavelength was set at 219 nm, and the column temperature was 35 °C. The sample size
was 1 puL. Using vaccarin as reference, the fingerprints of Vaccariae Semen crude product and its processed product (each of 17
batches, S1-S17, CS18-CS34) were drawn. The similarity evaluation and common peak identification were carried out by
Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition) ; cluster analysis, principle component analysis
(PCA) and factor analysis were performed by using SPSS 20.0 software. The contents of erythrine and vaccarin in Vaccariae Semen
crude product and its processed product were determined by UPLC. RESULTS: There were 5 common peaks in UPLC fingerprints
of 17 batches of Vaccariae Semen crude product and its processed product. The similarities were all higher than 0.99. Among them,
2 common peaks were identified, i.e. erythrine, vaccarin. Results of cluster analysis showed that S1-S17 were clustered into one
category and CS18-CS34 were clustered into one category. Results of PCA and factor analysis showed that variance contribution
rate of the first principle component was 76.418% ; erythrine and vaccarin had higher loading on the first principal component
(eigenvalues were 0.976 and 0.966, respectively). The linear ranges of above 2 components were 6.437-321.832 pg/mL and
7.729-386.437 pg/mL, respectively (>0.999). The limits of
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769430436@qq.com respectively. RSDs of precision, reproducibility, stability (12
#EVEE B TR, B BIFSE T I - P 25T R A U h) and durability tests were all lower than 3% (n=6 or n=5).
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99.13% (RSD=1.74% , n=6). The contents of the two components were 0.11% -0.20% , 0.42% -0.63% (crude product) and

0.08%-0.11% ,

0.34%-0.50% (processed product). CONCLUSIONS: UPLC fingerprint of Vaccariae Semen crude product and its

processed product are established successfully. Although the chemical constituents in Vaccariae Semen are consistent before and

after stir-fried, the contents of erythrine and vaccarin are all decreased after stir-fried.

KEYWORDS Vaccariae Semen; Processing; UPLC; Fingerprint; Erythrine; Vaccarin; Cluster analysis; Principal component

analysis
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x1 1THAHFREER

Tab 1 Sources information of 17 batches of samples

E ] i s E ] i Ei%e7
Yl AT AT 20180501 || Y10 WAEE 20181003
Y2 A a 20180502 || Y11 WA LR 20181006
Y3 A a 20180503 || Y12 LA R 20181101
V4 TR Y W 20180218 || Y13 TRAZN 20180736
Y5 R4 W 20180219 || Y14 TRAZN 20180822
Y6 MR AT 20180608 || YIS TRAEN 20180717
Y7 AT 20180622 || Y16 By =T 20170458
Y8 AR AT 20180623 || Y17 MEm AT 20170615
Y9 WA AT 20180647

2 HEEZER
2.1 HERAE

BCEARRBATZ M, 32 2015 4E R E 25 L) (—3) T
ANEATIUR “ EREATT s bR 240, 15 EAAE
TSR R (905 . S1~S17) s #“ kb £ AR BEAT "Ml Iy
2o B0s EARETT IS 2 R IT A4E, 1510
EARITR T (Y5 :CS18~CS34) .
22 REENRBABRGE

K SRR AR BIGT BR 5 3.344 mg AN BAAT B
X HESE 3.011 mg, i o g 1 mL 5 0 AR AR 32.771
ng . FA BT ERTE 30.020 pg HITR A% IR LA
2.3 Hik@RBEEHE

BUR ARG e, i =500, BURY R 20 1 g, K3 K
FE, B HLIZEREEI T RS 75% % 25 mL, FRE Ji
A ()2 250 W, A% : 40 kHz) Z0 3 30 min, ## 5
B, FARE T, T 75% B4 Rk 1Y R B
A7, ERE W, RIS .
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% . YMC Trait Cs(100 mm>2.1 mm, 1.9 um) ;
WA : O E (A)-7K (B) |, 8 B P (0~5.5 min, 10%
A—15%A;5.5~11 min, 15% A—30% A; 11~16.5 min,
309%A—T70% A) ; i : 0.35 mL/min; 535 : 35 °C; a7
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A 7 RS % R AT o

FPEZG 20204555 314555 1940



2.5.2 FaEtEikee  BC2.37 5 A — B A R (G
Y7 S3)idE, B T ER T AUE 0.2.4.6.12 hiH72.47
T i 2R R il g R . DL RN TR
TG R 2 IR AR AT 04 118 R X (0 B s () AR X6 0 T
T 5L A AT I AE X O B Bsf (o] R X 08 1T BR ) RSD
BN T3.0% (n=5) , RIAMLKN AR TR T iE 12 h
RS 1 R

253 EEMIAE  BURAFES (45 S3)MHF, o =
S, BOR ARG B, 2L 6 4y, 43 A 2,37 I T vk a5 Ak
B, PR 2.47 0T S SR AR E il SR B
Bl DhAEARRATE T S I, T4 A W A X
PR B (B RAE X W TR AR, 255, A G A X (R B HsF ]
FIUKR X U 1T L RSD 19/ F 1.0% (n=6) , F B A Jr i

HEMWRE.
2.6 UPLC 54 B rY & M K HH L E TRy
S IBCLT HE EAS R A IR A LT U EN AT

RO 2,37 T Jr vk a8 A S VR, P 2,47 IR
g SRR 2 L e SR AT R RIS AR E
T 6 3 [R] 1% AR B R A R 48 (2012 ) ), 43 S LA ST,
CSI8FE A TR BRI S BRI, DL 2 51 2 BRI (S
W ) B T4 B8 B TR A AE I UEA T 4 e DR L, A 18 in 35 2
P | SR P80 A i B Oof BERRAE 3
R1.R2),TEWE 1. K2,

1
1900 29

4

1800 i 3 5
1700 -i X 2 RI
5 + * S17
1500 & " i s16
1400 "'th S si5
1300 su
1200 — s13
1100 { = 2 si2
Z 1000 —~ si1
S 9001 s S10
800 { - - 9
700 =+ A S8
A — S7
500 | + S5
400 i b { s5
300 | <& \ N 4
200 = " s3
100 s2
0 A — Sl

6 i é é :1 IS I6 7 8 li91‘01'11'2131I41I51,6
t, min
Bl 17T#EARBEITEME UPLC EMEL EE
Fig 1 UPLC overlay fingerprint of 17 batches of Vac-
cariae Semen crude product
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Fig 2 UPLC overlay fingerprint of 17 batches of stir-
fried Vaccariae Semen
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Tab 2 Results of similarity evaluation

A ARLLRE A 22 S o 507 22 STRR AT B A AR 2 1 2
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Tab 3 Eigen values and variance contribution rate of
related matrix

55 b | %% e[| %5 L
Sl 0.998 S13 0999 CS25 0.995
S2 0999 Sl4 0999 €826 0.997
$3 0997 SIS 0.999 Cs27 0.995
4 0.994 S16 0.999 CS28 0.994
§5 0999 S17 0999 €829 0.999
S6 0999 CS18 1.000 CS30 0.999
§7 1.000 Cs19 0.995 CS3l 1.000
8 1.000 €S20 1.000 CS32 0.999
89 0999 Cs21 0.984 CS33 0.995
S10 1.000 Cs22 0.997 CS34 0.995
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30 0 96.966 - -
4003186 98.829 - - -
500 L 100.000 - - -

=" FORIZr RS
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Tab 4 Initial factor loading matrix of each factor

Fig4 Results of cluster analysis
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WIREF Hiir WIREF i
1 0976 4 0.880
2 0.966 5 0811
3 —0.707
x5 F1ERDEDRHF
Tab 5 Principal component 1 scores and ranking
By BRI ik 55 FUERMER
S 0.587 11 CS18 —0.443 19
S2 0.758 9 Cs19 =0.678 21
3 0.054 15 €S20 0278 18
S4 0525 12 CS21 —0.834 26
S5 0376 14 S22 —0.465 20
S6 1.100 6 [OVA] —=0.734 2
N 2074 1 CS4 —1.085 29
S8 1.198 5 CS25 —=0.764 23
NY 1.015 7 CS26 —0.764 24
S10 1.338 4 CS27 —1135 31
S 1.892 2 CS28 —L155 R
S12 1.838 3 CS29 =0.907 28
SI3 0.625 10 CS30 —1239 34
S14 0474 13 CS31 =1.190 33
NN 0.834 8 CS32 =1.105 30
S16 =0.076 16 CS33 —0.881 2
NY —0.123 17 CS34 —0.831 25
2.500 00
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Fig 5 Scatter diagram of principal component 1 scores
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Fig6 UPLC chromatograms
283 AMRREE  KEEFRPURA BT A A
A BT TR ot 2% 2 o B ) i 1 L 5 SR A
321.832 pg EA AT EA T 386.437 pg TR G X B i
VW ArPIBUZA 1 mL, 438 F1.2.5.10,25 .50 mL
OB T AR R R 2 RS R RN TR
W A RSB R TR L L, 4% 2.8.17 33
T OGS EREDE I SRR . LA il i o0 B
W (x, pg/mL) N AL AR WEETET AR () AR BRIEA T2
[l AR BT, A 6.
x6 MEFFRE LT ERGNR  E 2 RNELSR
Tab 6 Results of regression equation, linear range, de-
tection limit and quantification limit

TR EIRyEE: B AR pgmL IR ng M ng
Pl y=205455950—23619.127 09999  6437~321.832  0.085 0.284
FARMITHREHE  y=1757230+4 846056 09991  7.729~386437  0.739 2465

2.8.4 ERMR GMRELE SRR EC2.2" 5 MR
AR IR RO B o PP A LA R S 4 2,817 T T
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TESEAEERENE 43 B DAE MR L 102 1.3 1A F R
FEIBR , 25 5 0% 6.
2.8.5 AFWEIRLG  H2.27 I N IR AN A OE
Fi“2.8.17 I T (3 SR HEREIN E 6 K, O SR I THI AR . 45
SR, 00 R AN N BE 4T B R T 04 1 ALY RSD 43 B
0.16% .0.45% (n=6) , FREULEHRE B L R 1T
2.8.6 HEMAK BEARRBITFESN (GRS S3)E R,
6 03, 43 4 “2.37 T T J ik A I A TR L R
“2.8. 171N AU FEREINE , AR AR E R R T T AR
e R 0 N 2o S N e N Y T )
1B 9 0.13% . 0.52% , RSD 4391 4 1.35%
1.78% (n=6) , RMAZ L HEE MR
2.8.7 FaEMRE  H“2.8.67 W N ALK AT (4D
S3)iE Al F = T E 0.2.4.6,12 h4£42.8.17
L N S v o o DA T T AN S i N
S BRAT VR R 0 1 FH Y RSD 435114 0.53% .0.52% (n=
5), RIAMHK AR T =0 THCE 12 h R EPE R AT
2.8.8 JMFEEIBCKIRE:  BUEART AN (405 S3) 3t
617, BHM29 0.5 g AEBEFRAE , S A — 2 12 (1) R A
F BB A T E AR BA A H 2,37 IR vk A A
W, P4 2.8, 17 T (A i A5 (AR 2, 1 SR U 1T AR
TR RIS o 45 SR W v A AT, R
%27,
®7T OMEEKEXELER (n=06)
Tab 7 Results of recovery tests(n==6)

R Wk, RS MAm,  WEE,  EE FEHIE RSD,
" g Hmg  omg mg R %  Eik% %
Pl 05007 06589 06578 12895 95.87 %42 085

05018 06604 06578 12908 95.83
05010 06593 06578 12916 9.12
05047 06642 06578 13024 97.02
05011 06594 06578 12899 95.85
05005 06587 06578 13020 97.80
FAREHET 05007 26036 26081  5.1201 96.49 913 174
05018 26094 2596 52262 10066
05010 26052 26100 51583 97.82
05047 26244 25042 51967 99.16
05011 26057 26032 52354 10102
05005 26026 25892 51815 99.60

2.8.9 MR BEANHEITAEMS (S S3)iEE,
Fi£ 2. 3" 0T Jy il s A A, 4 42.8.17 I N i 4%
AT % 3% (0.30,0.35.0.40 mL/min) A [A]AE 3 (30
35.40 °C) A [A] {3 #: [Waters BEH C5 (100 mmx 2.1
mm, 1.7 pm) . YMC Cs(100 mmx2.1 mm, 1.9 um) . Agi-
lent SB Cy5(100 mmx2.1 mm, 1.8 pum) JFERENE , 10 55 0%
T B PR HE I GL T T AR S rh 2 PR o 1 5 . 4
S 00 A B L AN B2 4T 9 R AT & 19 RSD /N F 3%
(n=3) , FBNIZ )7 L Be T ok, i P R4

2.8.10 FEMEERIGE  BOITHCEARS AT S 17
1o TR T4 B, A3 2,37 TR 5 i A A v
W, 2.8 17 N o SR HERE I S 10 S 1A AR 4
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o T 2k S AR AN B A 7 B 1 o, 4R
W8, HIZ 8 AT, EAEATA: b vh R B AN £ A B
A BT & i A e EOR B AT, BB 2 R Ar
S B R R R, 5 E AR B A R B
R8 HmMBENEER
Tab 8 Results of content determination of samples
TR i, % FABHBT R, %

5

TARMEM BEART FARMEM WEART

1 0.14 0.10 053 0.48
2 0.16 0.1 048 0.40
3 0.13 0.11 052 0.50
4 0.17 0.11 042 0.37
5 0.16 0.11 047 042
6 0.16 0.10 045 0.40
1 0.20 0.10 051 045
8 0.19 0.10 053 043
9 0.16 0.11 057 0.46
10 0.19 0.10 051 0.39
11 0.19 0.10 042 0.34
12 0.17 0.10 0.54 0.44
13 0.14 0.09 051 0.38
14 0.14 0.09 0.54 0.39
15 0.15 0.09 0.55 0.38
16 0.11 0.08 0.50 042
17 0.11 0.08 0.63 0.39
3 itig

EN Il o~ S O N RSN LY S TRI i B 5 Al
WA A 55, 2 B R YMC Trait Cos 8385 4E (100
mmx2.1 mm, 1.9 pm) . ZJE-7K (BB BE BRI ) FRS DU %
4 219 nm (143 B SCR BT TR BEAE , OR i Hoh R 4%
RGNS SN

AT A T M Kb 5 B RO B, K
TG MEZE FFL GRS N AT S SR
255 UL S EAR BT &b oy A T .
26 ) IS A AR AL 32 BEAR IR B A3 i B PP 2R Y
AL b AGE R B — B FAS AT R T 0 S A e
Tt B A3 il N BB AT R0 A 0 A — e SR PR
o A, AT TSR RN AR AT A SRS
FAERTTHY UPLC Aot IS , FARMUBEE PPN 45 R s, 17
b FAS B AT AR i KRR N MR R AR R B8 s ST A
IR TF 0.99, 3681 F R B A T2 5 HoAk 2 i 439
KRBT . ) RSB AT LK £ BB AT AR i
S EARERTT R 228 A E A 4B, Al ki 1
CRIAR G ) A 2 CEA BRATE I H ) )& X4 FAN B AT A
S FASERAT Y o7, BOR X 2 Rt oA 7 il g
S5 R F A AT MG HA 22 o R A T R AR
o INEASBRATHE TS i 46 S0 B IR & B B
G377 HE B TR RS SR R B0, Ml J ek 1.2 4.5
F14) W TR B SA)A — e EE pal /L, T € 0 3 1) g TR AR
FIE¥E . ki 3 4 5 HREEIR I, (5% 3 5
RS Z R BAAERR AR WIRFE it — Xz
TR THR A . IEAh, EANBRA TH I T A2 i o3 1 A8
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AT 2T FH %) 52 0 19 75 1E— 20 T JB 23002 S 0, W —
B RE B 2= S AT RO, LA TR AP 4E R I IR A B
i,

ZE Lk ARG ST T RN R ATAE S S L

#) UPLC HR8UEIE iz e TR P, 25 5 AR

P RE T 5 E R A, aT T BN EAT AR

HoA il B BT
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