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B KRy AR S S HEAART DBE LR LT BERY T EEELR 0 B A0 5 A RBhe I 3 AR
GFoot, E T 5 A Z 8 FI-F Bk BB (11 L: 1, VIVIV) OB CBE- P BE-= TR (4:5:0.5,VIVIV). ER4HE S%HE4%
M oy &% AR, &84 4 CAPCELL PAK MG 1T Cus, 3048 4 THE-0.4 % sk B5 B2 78k, A5 B B L, ik % 1.0 mL/min, 4]
¥ 4 336 nm; £ ZHFH4F N T4 G L4 b, &84 H CAPCELL PAK MGII Cys, #3048 4 T H-0.02 mol/L w9 T & At S.4%
KiEik (15:85, V/V,pH 6) ,i#ik 4 1.0 mL/min, %l 7% % 4 227 nm. %5 R . 27 B €325 5 B P, 45X % o Al 4 ml 55 5483
F OB A T F LT AT RSN 0 5 A E S R R T AR R R R &S B A A 1.26~79.00,1.21~
75.38.12.80~640.00 pg/mL(r34 =0.999 5) , #n I 4 %] 4 0.09.,0.12.,0.15 pg/mL, &5 FE> 4 %4 0.39.0.43,0.54 pg/mL; 45 % B A2
ZME(24h)  EH XA RSD ¥ <2.0% (n=6) , AnFE @l % 551 4 99.1% .97.0% .98.1% ,RSD 4% 4 1.9% . 1.8% .1.8% (n=
6). I5BLHHEF M P FEHF . EHH L EIFHEZELESH 4 0.013~0.090,0.020~0.130,18.92~40.75 mg/g, £#: &
SR EAR R G R ARAR AR, E A RAS M BT, TR TR HFE T R TR,
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Qualitative and Quantitative Study of Tibetan Medicine Thlaspi semen

SONG Wenjing', ZHANG Wei’, LUO Guifa’, HAI Ping’, GUO Quanxing’ (1.Dept. of Pharmacy, Qinghai
Cardiovascular Disease Special Hospital, Xining 810012, China; 2.Lab of Tibetan Medicine, Qinghai Institute
for Drug Control, Xining 810003, China)

ABSTRACT OBJECTIVE: To establish the qualitative and quantitative control method of Tibetan medicine Thlaspi semen.
METHODS: TLC and HPLC method were used to identify and determine flavonoids isovitexin, swertisin and glucosinolates
sinigrin from 15 batches of 7. semen. The stationary phases identified by TLC of flavonoids and glucosinolates were polyamide film
and high performance silica gel GF.s;. The developing agents were trichloromethane-methanol-glacial acetic acid (11:1:1, V/¥/V)
and ethyl acetate-methanol- triethylamine (4 :5:0.5, V/V/V). In chromatogram condition of content determination of isovitexin and
swertisin, the separation was performed on CAPCELL PAK MG Il Cis column with mobile phase composed of acetonitrile-0.4 %
glacial acetic acid solution (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 336 nm. In
chromatogram condition of content determination of sinigrin, the separation was performed on CAPCELL PAK MG Il C;s column
with mobile phase composed of acetonitrile-0.02 mol/L tetrabutylammonium hydrogen sulfate (15:85, 7/V,pH 6) at the flow rate of

1.0 mL/min. The detection wavelength was set at 227 nm. RESULTS: In TLC identification chromatogram, spots corresponding to

S S S S S S S S G S S S SO SN SNy

[P B =87 7 52 &,2017,23(14) : 210-218. combining affinity mass spectrometry and metabolomics
[13] FU X,WANG Z,LI L, et al. Novel chemical ligands to eb- approaches[J]. Sci Rep,2016.DOI:10.1038/srep29680.
ola virus and marburg virus nucleoproteins identified by [14]  ZKHEEE, SCIBEys. b 2 325 24 BRAY I PRAE I 40-#r (7.4 5%
AT EFAZ 8 L 45,2017,17(103) : 238—240.
[15] NGNS, 2R =, S, 5 5 T IA 2 R0 1

A FEETH A BRI H (No.2017-2J-Y40,2017-Z)-
772.2018-ZJ-T06)

AL BERHT 0 < WK 255 2590 BT L 0971 FORPIRBLBE R BERBTIE ). B o B 25 AR LA H
6250659, E-mail: 32682484@qq.com #,2018,16(9):45-47.

SR EAELI L. BFICr 1 250 57 26 (LS 11191:2018-12-23 #2181 F1 19 2019-03-06)
bR, HLIE:0971-8232419, E-mail: luoguifa-zys@163.com (Gt - P IR )

- 1816 + China Pharmacy 2019 Vol. 30 No. 13 TEHEE 2019FEF0FF 138



isovitexin, swertisin and sinigrin control were detected in test samples. The linear ranges of isovitexin, swertisin and sinigrin were
1.26-79.00, 1.21-75.38, 12.80-640.00 ug/mL, respectively (all #==0.999 5). The limits of detection (LODs) were 0.09, 0.12, 0.15
pg/mL, and limits of quantitation (LOQs) were 0.39, 0.43, 0.54 pg/mL, respectively. RSDs of precision, stability (24 h) and
97.0% and 98.1% , and RSDs were 1.9% ,
1.8%, 1.8% (n=6) , respectively. The contents of isovitexin, swertisin and sinigrin in 15 batches of 7 semen were 0.013-0.090,
0.020-0.130 and 18.92-40.75 mg/g, respectively. CONCLUSIONS: Established quality control method is simple, reproducible and

stable, and can be used for the quality control of Tibetan medicine 7. semen.

reproducibility tests were all lower than 2.0% (n=6). The recoveries were 99.1% ,

KEYWORDS Tibetan medicine; Thlaspi semen; lIsovitexin; Swertisin; Sinigrin; Content determination; TLC method; HPLC
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S AR R AERN R ) A b 2 HH i) 5 IR i B, 25 A4 TG
K2 A0 /N, B RSERUINTB, Bl /0N, 2058
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JCEBI A 1A o IAED) 53 2824 A FE TR | 3 A7 1 VU J8AT
B WA R R R AR s A R AR R R I
Al AH TR AR IR SRR H T
W T X — A

it FE 1 B3 T 1995 A i € 1A 56 24 b 14 ) 1995
AP 2 5 — I, SRR SR A BT R R 2T 241
R R AR AN 5838 bR SO L PR R %
BT, Bz BTiEdE bR, B ACEAE . MR T e
FZ TG, A A+ =R AL (IR ) |
T NBRAE AR AN T JUR B AR R S 2
W B B R BE RS AR A, T =R B AL (IR ) |
T NSARRR AL E B AR A Al 4 143
Ko HPREF WA, T LRI B 75 148 16 74 N 52
R Bt | AR R 22 B = e 5 = 7 B PP 1 Dy B e
BN P S TP AR AT % DN s i L AR L A 1= I8
P 3 F O A WAL A Y AR A (R
TAT) TG L I LR MR TR S S
yEMEY Y, b IR Y R AT
H AT O A F 2G5 A 2050 R R
BT TR EMARRSE, K HA SR A
FRiE R, AR A R PR R A BT

T EHE 2019FEF0FFE 138

B AW L2 AT Y N 2 MR A
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UL PURER DU DUESFVE A HRE " AHAT o

TER 1 (0 R 5 1T, H AT 2 B R A
ST TR ACHRUR € 3 DN S G BB T A R O
5 BCTAETR M KA 12 (DNS) He (i 1
B 1~k JEORE R S 2R S i 7R BB,
TR — ARl 2y M B i . BUEASIAT
Hh BB SR (R VR A e S8OUR 35 0 25 Hh 4
VU IES W et LA B ESNE PN O WS AN KL E S
O3 ORI S M A E R BT 1, LA O R
B TR % 2 b T SR AR

1 ##l
1.1 {488

Linomat 5 ¥ H s 1 2 S Y . TLC Visualizer (# )2
RO % 22 55 winCATS (635 T/ 5 (BRI
F]);LC 20T M AR (354, f145 SPD-M 20A SHL —A)%
B KNS  LCsolution (03 T AEWS ( H AR S HEA A 5
e 2695 E RN S, AL 2998 YL TR A 451 4G
#r Empower 3 {43 T /Euk (38 EIR RIS F]) s BSA 224
S-CW E 1, 1 K- XS 105DU Bl 7~ K- ([ FE £ F)
WA W) s Milli-Q 8 4l 7K 72 ¢ (FE ] 3R o 25 3 A W) ) 5
Q250DE #7415 e ae (R &7 58 7 (XA A BR A A ) 5
DK-S16 1E 7K 78 8 (-1 2R (5 LA an A BR A W] ) 5 23R
gk i 1B o V15 M D HR A AR BB, 415 : 20170122,
FIHS - 10 cm=20 cm) ; HPTLC Silica gel 60 FUfE S GFasi i
RO 2 A (PR BR 7 A B, FUAS - 10 cm>20 em) .

1.2 Zg5ikFH

15 LA T 2565, 8HE T 2017 4E 5—8 J SRAE T8
AV T TI5 B AR T BB EL A X, 7 T Sk
FES BT FE ST 48 25 Sk B0 0 I Bre 3 Ak AT
YIRS N T AR B R AR A S TR LR T
RIS 22 5 BT P BE (IR g SR AR R
B IRAR] S 130201, 45 . =98% ) ; 54 IR 2 %) 1]
b (L5 2 2246, 4l . =99% ) 2425 8 E XTI (LS
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Tab 1 Sample source of 7. semen

%5 KA/ SRt ) SRAEH /WA

s1 2017-05-10 VAR A

2 2017-05-20 PiitiokiE B8 T

3 2017-05-22 PiFigp B

S4 2017-05-24 AR B L e

$5 2017-06-14 LR E:

s6 2017-06-15 LM TS 14

s7 2017-06-18 T ITE  E

S8 2017-06-24 TG A

9 2017-07-10 [IEARS Pl

s10 2017-07-12 VG A X AR 7Bt

sil 2017-07-20 T A— B2l

s12 2017-08-11 [ERRIVAS 2]

s13 2017-08-15 T T2 T 257 BR SR AR
sl4 2017-08-20 gz AT
s15 2017-08-22 T R 2 R

2 HEEHER

21 HRPRHAZ HARINEERBILES

2.1.1 Bl B H 5 BRIBOHT S 12586 30 g,
i, 2 50 H i s K B PRI A B R 2.0 g, B THIE
T 60% . 50 mL, B F 90 C/KIE HR I #A =] 1
h, 208 VR R 4 2 DR (299 8~10 mL) , FiAIsK 10
mL, $i6 5], 418 CBRIRFE SR 2 Ik, B K 20 mL, 3¢ 2%
KW, G 9 R LR IR R 4R AT 2R T . SR IE BUR
BN EE 2 mL (i, R4S

2.1.2 XTRESNEWATI R A E M BCY 2 R
) 25 6] BE A 5.08 5,12 mg, 43 BB T 10 mL B {6 i
Hh I B R e A R 2, BVAS

2.1.3  (OGESUE AR REERERL ;RIS A H
Y- -pKBERR (11 1: 1, VIVIV) 5 B850 : 20 o/L il =44
TRAR TRV 5 s RE B X BB SV 2 L, 3R S T T
4pL,

2.1.4  SERILESR FRERC2. 1L WUR k4l 4% 154t
YR BE T 25 M 3 T T o 0 ) R B 3t i T B
“2.1.27WUT FAL IR YR XN RS, TEACE H
SN Z AR, IR 2,137 T (A8 45 0F S RE T, i
T, LU R R 20 /L (1 = 50450 BRI, B T
BT 366 nm P K ERAMEAT TR IR . S50 AE 15
eV A 2 A b A 5 S 2GR A
ZF B A N RO B AR TR A DB
HAE R RS54 0.18.,0.72(n=15) , (a3 & WLI&] 1.,
22 HEPEFFEHEEGILLES

221 ML SR RG24 30 g, B
i, 32 50 B s K S AR I M B R 1.6 g, B FHEIE M,
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SI S2 S3S4 S5 S6 1
TE: ST~S15.HEah ; 12524 85 2000 I 5 2, St I 300 B

Note: S1-S15. test samples; 1. swertisin control; 2. isovitexin con-

2 S7T S8 89 S10 1 2 SI11S12S13S14S15

trol
1 HAER REHAZEEGILE

Fig1 TLC chromatogram of swertisin and isovitexin

B 25 mL H 2, 5 A B (26 . 250 W, 451 % : 50 kHz)
30 min, #fE 25, uE RS TR 2 T, ki N
I (A 0, e 2 5 mL R @ b, i B = )
R IFE

2.2.2 XTHESEW B EI R R A RRIBCRIT X B
20.38 mg, B T 10 mLAF AR I BRI e 5 2
ZIPE A

2.2.3 RERM HEM: SR GFas 2 SR IT
. LR CBR-H - = LR (4:5:0.5, VIVIV) 5 sSRER Xt
HE SRR 10 L, i v 10 pL.

224 SEWILEER FRERC2.2. 17T 7 Bl 45 154
AT B2 25 A A T v TR o 43 9 R BB 3 o i R
“2.2.27WUF BAST T BV TR, TE K A 2 R
30, ¥ BE“2.2.37 0T (i A5 1 A5 FE R TT L BT, B
254 nm FEAMDEAT TR IR IR, 255 7 15 bk ae
T 2 g 7E S BRI TR R € R A R 1
g b, AR 0 SRR K BE L, P LS 43
R 0.42(n=15), (a3 W& 2.,

’.-5.,...“-...0990?

JITHINTEIT R

SI S2 83 S4 1 S5 86 ST S8 1 S9SI0SIISI2 1 s13s14si5.

T : S1~S15 Ml ; LEAGF 17 % i d

Note: S1-S15. test samples; 1. sinigrin control

B2 EFFEHIEEREIEE
Fig2 TLC chromatogram of sinigrin

23 BENE
23.1 AR CHGRROERME O CAP-
CELL PAK MG Il C;5(250 mmx 4.6 mm,5 um) ; {i sh4H :
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LIE (A)-0.4% vK IR 75 W (B) , A6 BE PRI ; Y3 < 1.0
mL/min; & I 9% 4 : 336 nm; #1:9 : 30 °C 5 PEAEH ¢ 10
uLo JRBIAEMS VR T L3R 2,

xR2 REERERREZER

Tab 2 Gradient elution program of mobile phase

fit ], min AZHE), % B(0.4% IKESERAW) , %
0~10 515 9585
10~30 15925 8575
30~60 2550 7550

232 RBIFFHEAEAMH @G CAPCELL PAK
MG I Cs(250 mmx 4.6 mm,5 um) ; 7 sh4H : 2 )F-0.02
mol/L DU T A R A B /K i ( — LM pH %2 6,15: 85,
V/V) 5 i : 1.0 mL/min; B P4 : 227 nm #1330 °C;
PR 10 pL,
2.3.3  EWAE R COXTRE SR . RS S PR AR
2 M RN IR N 15.82.,15.08 mg, B T 25 mL kR (o
JEH i s i A BB R R 2
2 HE R B 43 )R 0.632.0.603 mg/mL IR 4 1AW L AE
SR 15508 BRI B VA T 5 R 3 L b R T H PR
BE A0 435, 1l BT R ViR B 43514 15.8 . 15.1 pg/mL (IR &
VST A 155X BE S VA

K % FRIBURIT 15 X B 16.02 mg, ' F 25 mL 5
R K O 25 2 20 B, i BB T T i
W FE A 0.640 mg/mL WV, AF R 25 % B SR I 48 V5 1R
K255 W B A VS N K R R B A R o vk B Oy
128.0 pg/mL AV, 15 R 255 % B  A

(PR . S IO 200, PRI 2581
244 30 g, K, 3 50 H i s RS PRI M B R 249 1.5 g,
B THIEH P S INA 50 mL 60 % Z B, R E 5
3 E T 90 COKBH ARG 2 h, FE 2=, R E
Jiiit, FH 60 % ) B WORM RIS 1 T i, 485, B
TR M 45 25 TR (2498 8~ 10 mL) , fillzK 10 mL, #6457
R CBRIRIESE I 2 K, BRI 20 mL; 3 2K, & 9F
LR TR, V30 1 00 T 5 A S Do P et o ol VS
R % 5 mLAFE R, I B E R R A Uk,
SEUEW , RIS 1 SRS

TR BRI MBI R 2 0.5 g, B THIE T 5%
HIA 40% L BERSHE 50 mL, FRE T fe , BT 90 C/KiHh
JAA AT 45 min, 5 2% I PR E B, 40% CBF
VS TRAD IR A BT o, B 5T DB RS S B 5 mL
BT 10 mL B, MUK GE R B2, 265, U85, sk
TET, RIS 2 S A
234 RGEMMEIRXR 2 B0 % EC2.3.37 IR 1
25N B AT M 1S 2 B AR R4S 10 uL, 4y
A 2.3.17 N “2.3.27 IR (A3 S A HEAE I L 1l sk 8
W AR SRR U R R AR AS AR LA
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FAF T B AR 58 40 B, A U (il I 2 (8] e
FRAT (o0 2 8] 438 B 4 > 1.5 , LA 8 43 % Rl s 4
ERILTHE . BSHRELL A IR R I T 6 000,
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Fig3 HPLC chromatograms

2.35 ZMEXRARELE FEEWI2.3.37H T 15X B
£ #0.2,0.5.1.2,2.5.5.0,12.5 mL, 4> % & F 100
mL SR I R AR AR R AT kG A 2.3.37
R 25 %t BRI 45775 0.2.,0.4 .1.0,3.0,6.0,10.0 mL,
Sy BIETF 10 mL A, K E 75 B L0, $845) , i il 5
HIHIZR YR MBI T RN IR R . 5
B “2.3.17 F12.3.27 50 i S A HEREI A , T SR TTT
o DU a8 20 IO VA B A e A A (o) I T R A
B () BEAFERAE RN 1551 3 Fh A IR PR S R a5 0. 45
BRI, 30 2 5 A 0 Joi o v 5 L P - 0 1
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PR AP OC R TR ILR 3,
®3 STRHTHIGMERRRGNR ESR
Tab 3 Linear ranges, LODs and LOQs of 3 compo-

nents

e FEIR
pg/mL  pg/mL
FHIHE  y=3527%-3 535

SIHE y=2 8198 043

LR, pg/mL r

1.26~79.00 0.999 8 0.09 0.39
1.21~75.38 0.999 7 0.12 043
BIRFE y=8854126-2 970 12.80~640.00 1.000 0 0.15 0.54

2.3.6 AR E mIREEE  ArHlRE 2,337 1.2
N B VA RO T A LU RE, A 4 2.3.17 Fi2.3.27
TUT 635 A5 R e RE I 2, e SR TR A . (50 b 31
IF, ASAG I R 244508 ek 102 LIS, 75 BB, 45 SRR I
%3,

2.3.7 AR /HI2.3.3" TR 1.2 5%} R AE
WS B, 40 2.3 17 F1“2.3.27 T (033 4 i S b
DSE 6 YK, ISR IR, 255, ST R M2 R BT
FHIE AU RSD 43514 0.3% .0.4% ,0.2% (n=6) , 3
S A 2 P R

2.3.8 FUEMEIALE HUS8SHTEFAM ,#2.3.3(2)
TiUT 7 vk A S R, T AR M E 0.2.4.8.12,
24 h I, 422,317 F1“2.3.27 T a3 A - E AR 22, 3
SRR, S5, AR YRR BT I g A
(I RSD 2354 0.4% \1.1% ,0.2% (n=6) , F Wk 5 5
WA P AR 24 h NFETE R IE

2.3.9 EEMIAK HSS SHETZ4Hf,#42.3.3" W F
T 143 S A A S, AT 6 1, #542.3.17 F2.3.27
TR 3 S R BRI 22 |, O S 0 T BT AR Sl i
50, AR YR BRI P S  RSD 4
490.4% 0.7% 1.9% (n=6) , FRINZ I B E R AT

2.3.10  JAERIBCREE  FRECC A G S8 S s T
25 (AR R U258 R BIT T H S =05 0.064
0.024.30.15 mg/g) ¥y K £ 0.75.0.25 g, %% 6 {5 , By, 1ot
50 H i, 43 BTN 2 58 b v 3 s o3 2 A0 [ 114 %6 B
m, $%°2.3.3(2) R Jy il o8 s i, 4% <2.3.17
2327 TN G A HERE I E |, 1 I AT 5
FEmNSA, 255, R R Y2 R BTy
HIRE [0 2845 5114 99.1% .97.0% .98.1% ,RSD 43 5| N
1.9% 1.8% .1.8%(n=6), W # 4,

2311 FEMEEWE RIS S1~S15 M Fi 5 724
M 452.3.3(2) " BUCF J kil & A A R R, FFE2.3.17
F2.3.27 BN gk S R HERE I 2 , 10 S0 BT TSR
mh T ZEHL IS HERF M Th R AT R Y2 R
AT A R 43 518 0.013~0.090.,0.020~0.130
18.92~40.75 mg/g, FEWFE 5,
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F4 ERERELER(n=06)
Tab 4 Results of recovery tests(n=06)
TS Eg# Euﬂuﬁ llu/\ i‘lﬁlﬂﬁc JURERL FIAE RSD,
He Hmg fmg Emg BEC K% %
SHHZ 07502 00480 00492 00981  101.83 99.1 19
07514 00481 00492 00965 9837
07562 00484 00492 00969 9858
07509 00481 00492 00976 10061
07522 00481 00492 00955 9634
07563 0.0484 00492 00971 9898
MAHZ 07502 00180 00202 00379 9851 97.0 18
07514 00180 00202 00373 9554
07562 00181 00202 00382 9950
07509 00180 00202 00375 9653
07522 00181 00202 00373  95.05
07563 00182 00202 00378  97.03
BAFH 02532 76340 77000 152941 9948 98.1 18
02512 75737 77000 152038  99.09
02531 76310 77000 152412 9883
02527 76289 77000 152688  99.35
02492 75134 77000 149429  96.49
02502 75435 77000 148642 95.07

x5 HFEFHIMASTHWRIENELER (n=3,
mg/g)
Tab 5 Results of content determination of 3 compo-

nents in 15 batches of T, semen(n=3, mg/g)

55 SR EELE AT
Sl 0.022 0.025 36.72
S2 0.061 0.023 19.12
S3 0.071 0.023 2573
$4 0.024 0.034 2543
S5 0.024 0.022 2141
S6 0.031 0.031 40.23
S7 0.014 0.023 2724
S8 0.064 0.024 30.15
NY 0.030 0.044 2353
S10 0.031 0.043 18.92
Sil 0.082 0.120 20.53
S12 0.063 0.130 39.02
S13 0.013 0.020 3252
S14 0.090 0.122 2643
SIS 0.071 0.061 40.75
3 Wig

W O TETL BB DU | R A8 AR M [R] I 0 B 22 Ao

Bl b, HLI AR TS50 4 e AR, R 4T
i A TR B O B AR R R PRI L M RS
A5, RE RIS S 2 22 e ity ELBAE £ BT S e | B0, 6T 5
B, RAN T IR A JC S AN TG S 2 Ry Tk R
JH 3 BCHRURH 1 12 FOH C BE VR A S A ) IR 5
UTAERAE HP 2 5 RO 2 WFFE OUAT 2 1) 2 A
o0 AR (A 24 b P S 0 A SR A ) 5 T
I 232, R X 2 b A T 22 20 00 il
B TR0 R NI ASSOR LA
b 2 Fof ety ST A8 A9 5 R T T BB I B4l vk o

TEHEE 2019FEF0FF 138



B X6} A7 e - T BT R B R IS A A 2 T S R

a3, TERTHIRIFGE Hh 28 35 T Je T 1 5 AH AR T 351 114 58 S

VeSS . FE AR Y2 R S e b [ E A

A3 A T R G E A R RRE IR G TR AR A

GFos T )22 M SR T e 1 A S A T, Ji T 1) 23403l

PL36% 1R IE T FE-vKEEIR-/K (4:1:5, V1VIv) . —&AH

oe-FH R DK R (16: 1: 1, v/VIv) J(11:1:1, VIVIV) (8

L1, VIvIV) R REFFFRNBEA i 5 45 5 LA SR I e T Ay (&1

FEAH, DA - - KBS IR (112 121, V/VIv) R e JF

FUBT o B RO e . e JRIT 1 A 5 )3 v 152 AR

3 A TR G E A R AR IR G R A A R

GFos o )22 M SR o M T A 5 A T, 2215 | D) 21

Z.Tg-HE-F R (10:10: 1, V/VIV) . 2.1 2. T8-S - F ik -

K(3.5:5:1:0.5, VIVIVIV) . LIRETR-HFE- = (4:5:

0.5, V1VIV) R IR A T, 45 5 LS RIS GFas
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