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Rapid Determination of Cryptotanshinone in Salvia miltiorrhiza by AOTF-NIDRS

SU Ting', JIANG Wenyue', XING Cheng’, REN Xuhua’, LI Xindong', CUI Xianli*, GAO Lu' (1. Jilin ﬁ
Chinese Medicine Engineering and Research Center Co., Ltd., Changchun 130000, China; 2. Jjq Chang
Mountain Pharmaceutical Group Co., Ltd., Jilin Baishan 134300, China; 3. College qha hangchun

University of TCM, Changchun 130117, China)

ABSTRACT OBJECTIVE: To establish rapid method for content de
METHODS: The content of cryptotanshinone in sample was deternii

with PLS was used to establish quantitative correction model

the results of content determination of crg)to

at otanshinone in Salvia miltiorrhiza.
C Yas reference value). AOTF-NIDRS combined

cofttent of cryptotanshinone in S. miltiorrhiza. According to

sam es, 35 samples of medicinal material were collected. First-order

derivative combined with smoothing thod was used to pretreat spectrum, and optimal band range for content
determination of cryptotans 1n0n in e anged 1 250-2 150 nm. RESULTS: Methodology validation of content determination

1n line with the requirements. Correction mean square deviation of quantitative correction
inofle was 0.014 6, and predicted mean square deviation was 0.022 3, coefficient of association was 0.976 6.
erification deviation was 2.41% and the external verification deviation was 4.06% . CONCLUSIONS: This method

is rapid, accurate, simple and pollution-free. It can be used for rapid content determination of cryptotanshinone in S. miltiorrhiza.
KEYWORDS AOTF-NIDRS; Partial least square method; Salvia miltiorrhiza; Cryptotanshinone
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AOTE i #£ 5, Luminar-5030 % NIR {3 , £045% 7 Sk
L A At HERE 45 L SNAP SGIE 3 4 . CAMO L1 T
2 B (32 18 Brimrose /A Al ) ; Thermo-U3000 7 544
{&*ﬁ g% (HPLC) Y, £ $5 L M 7% . Chromeleon7 {4

% T AF%4 (32 [E Thermo Scientific 23w ) ; ME204E Y7 4y
Z—%?’%ﬁf% MS105DU #7573 Z —HL 7 Bt
K- (£ [# Mettler-Toledo 73 /] ) ; SB-1200D %l 7 % i
Yeds (TP 2 R R A BR A DD .

12 X7
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Z. 110766 201520, 21175 :98.9% ) ; S | LI Ky (i 4l
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Tab 1 Source of S. miltiorrhiza

%E Elinz2 e

KIEE 20140701 IR
20140703 G
20140705 b4
20140822 W78
20140901 %
20141212 Mm
20141215
20150302 %‘/
20150403
20150408 \
2owm(; b)e
15080, IIER
0950809 7R
20150901 IR
20150902 T
20150908 b4
20151001 buE]4
20151018 b))
20151218 Ih7R
20160115 %
20160123 Ih7R
20160324 %
20160401 bIE)
20160402 %
20160403 Ih7R
20160404 loEl4
20160405 L
20160418 loEl4
20160501 IR
20160613 7R

B 20150209 Ih7R
20150902 Ih7R
20151110 b))
20160203 W78
20160307 bk
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p“%?

2 AEELER
2.1 BASM(SEZE)NE
2.1.1 i sfF  AiEH:  ACE Cis(250 mmx4.6 mm, 5
um) ;mwa : NG (A)-0.02% BERR 1 (B) , B BE BRI
(0~6 min, 39% B; 6~20 min, 39%B—10%B; 20~20.5
min, 10% B—39% B; 20.5~25 min, 39% B) ; i # : 1.0
mL/min; KK : 270 nm AR - 30 °C; #FAE R 10 pl,
2.1.2 XTRSBESAGTAS BOPFS R 0 BE S i
FEERRE , B TR a0 B E s S 1o
W FE A 20 pg/mL X BE SRV
2.1.3 LA El A MRS R (i 350
290.3 g AEHEME , BT HIEHETE A %A H
50 mL, % %€ , FRE i, /5 (TR 140 W, B3R« 42
kHz) Ab 3 30 min, Y%, FRUCPR A 0T &, P e A2 ik
PN B AT e I, RIS .
2.1.4 MEE UUSESE OS8R DU R g
SRR TR BRI B A X LR B ], JHCAE X R B
s [0 b7 FE A E (B + 5% i F 2 1 o Bt S AR X f
FA BRI A 0.75 , B IE R 747 1,18,
2.1.5 LR B B A s s,
B2 11/ B 1 NN SN 3 i e D @uaﬁl’fll
RRY], i ok & 7E 5 P2 1
PR BB A 0.75 B9 AR A7 &, BB

m%ﬁ%ﬁﬂ%@ Rt R !GC

—10.0

0.0 5.0 10.0 15.0 20.0 25.0 30.0
t,min
AT IR
50.0
40.0
30.0
o)
T 200 1
10.0 2
0.0
—10.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0
t,min

B.fitidh
W LA s 2. S
Note: 1. tanshinone Il 15 2. cryptotanshinone
Bl BxikEEIEE
Figl HPLC chromatograms

2.1.6  JriEFEEE FMOCHRUESA T e B AR 4
A&, v RDRE 5 BE RRUE I B AR IR o 2 T A0 T
TR RSD ¥/ F 1.65% , R U] )5 P8 R MR e 1k |
T H T
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2.1.7 TR B AAE S (S 20140701) i
22,1370 R ik A R R, PR 211 IR
o3 25 1 VERE I 22, 43 1) 2% %8R [R) 8 3 A [Shimadzu
Wondacract ODS-2 (250 mmx4.6 mm, 5 pm) | Agilent 5
TC-Cis(250 mmx4.6 mm,5 um) ,ALC C;s(250 mmx4.6
mm,5 um)]. i ( £ 0.2 mL/min) K&K (£ 3 nm) |
FEMR (£5 °C) TR B ( + 2% ) 244 N FHSE 1T A0
VTR, 25 S PA TP IR o 455 AR & T 1S
Fiid 0 TR FEL A RSD /N T 0.73% , Fe A (03 S A 1
— R WA R A I R AT

2.1.8 MFES G EIE W35 LM FE S, 157
“2.1.37T0 T 7 v A A SV, TR 2. 117 0T gk
S RIS , 1 S A TET AR, 4 2. 1.4 I I E ik
TR RSTSM &, 4558, 29 P RS & ol
0.02% ~0.36% , 1 W3 2 (% #4553 h oK | 7 &
i),

FR2 UHMHEREENEER(n=3,%)

Tab 2 Results of content determination in samples

(n=3,%)
Eh Eiines K2
AT S 20140701 0.02
20140703 0.03
20140705 0.03
20140822 0.17
20140901 0.07
20141212 0.02
20141215 0.05
20150302 0.08
20150403 0.03
20150408 0.03
20150801 -
20150805
20150809 X\\
50001 C 013
021
150908 0.14
20151001 0.25
20151018 0.18
20151218 0.02
20160115 0.04
20160123 021
20160324 0.17
20160401 0.19
20160402 0.05
20160403 0.04
20160404 0.32
20160405 0.04
20160418 0.24
20160501 0.36
20160613 0.17
BEsE 20150209 0.04
20150902 0.21
20151110 0.13
20160203 0.02
20160307 0.07
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2.2.1 NIRFEREE  RETF AR ACREE . R4
ZAF AR 9 2.0 nm, T F Y 1 100~2 300 nm,
FAH 300 ™. BEAEZGBAAE AL RAE 3 5O , BRI T HT

IRGFESIAR , 25 R FE S R BE R TR B e SE 1Y) ' 2% 2 A ot
LI MR SRR 0 AR F SR — B, 35 HEZY A AR AT AL
SINELE 2,

S IR

W

1100 1 3(‘)0 1 52]0 1 7'00 1 9IO() 2 1'00 2 3:00
#4<, nm
B2 35#tZMEEMIELIIMEIE RGBS NE
Fig 2 NIR original spectral superposition diagram of
35 batches of samples

2.2.2 ROEAEFBIELRE R AL SE BRI EEG

Y0 0 A1 A7 O BB i s A AR () T 1 e, AR
3541, 1R

WFFEUER T 3 AN R 7= b HEUR 1 FF2 2544 3
PR 2 29 S P RPN B i A fﬁﬁ M3
FE SR TR EEER 30 ?tﬁ“'ﬂbﬁﬁﬁ%ﬁﬁ:}:@ )}
*j#uu(5ﬂ|§)éﬂﬁig<\ﬁ]5$ IIE S
Bt Sl o % 6% ; Wlﬁ%ﬁzﬁﬁ'ﬂ
S i : 1!7
itk ﬁ%ﬁﬁﬁiﬁa TEHE AR T, T 2N

I IR SR M, R F SNAP Y%/ Bk 4
P R A FARR T X6 R AR ST UEA T WAL R L E A8 i
A A 2 U RE 1E 72 (Multiple scatter correction,
MSC) Frifi)d—1k#: (Standard normal variate, SNV) ,—
B3 4503 (First derivative, FD) , - 55475 (Second de-
rivative, SD) . - ¥ € I & #1: (Savitzky-Golay, SG)
S o XA HEZ AL A LR DT (5 P AN [R] vk A T Rk
PR A5G A 37 1T RS I A TN S A U T AH DG R AL
(R*) JFEIEX R 2% (RMSEC) TN 34 5 AR i 25 (RM-
SEP), ¥ W.3K 3.

F®3 AEFLIERFEE=RE LRI

Tab 3 Effects of different spectrum pretreatment

methods on quantitative model performance

HiAb B )y R RMSEC RMSEP
MSC+ED 0.930 0 0.097 6 0.1010
MSC+SD 0.9457 0.0812 0.096 8
SNV+FD 0.958 1 0.057 3 0.068 7
SNV+SD 0.9556 0.072 4 0.080 6
FD+SG 0.963 7 0.038 4 0.046 2

iz Ff] The Unscrambler 43 By 14X % 2 Fieds i 47 4k
P, DU die /N Ak (PLS ) 237 NIR 22 f A A A,
#% R .RMSEC .RMSEP A1 #8 11 , Z55 PFU AN [ A 7Y
FOERPE Sl v . o RABBET 1, NIR B (E 55

HEZ G 20184F4 29 4555 8 1)



F B A P B s RMSEC . RMSEP /)y, Fir 28 58 43 Hr
R FH R B, | PO S R iy . 5 SR, R FD+
SG 72 AL HE 1% AT A RO BRI 25 00 S5 R 2 5 IR ok
TEIEL RS FIVELRS . FAL S (3 21 A 63 DL IR 3

0.001 5

0.001 07

e

0.000 5
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E3 FAbEERYILLIMEIEE
Fig 3 NIR spectrum after pretreatment

2.2.4 AERPBR R AR BCEORAL S R AR A
A B W] IR A TUAR AR B BRI S T, R
FD+SG % A i) i) P Bt AT T sh A Ak L 48, i 4 The
Unscrambler 73 M #0445 21 B PF 2 il - 7l 0 e 1 g B
M 1250~2 150 nm, PEILF 4,
x4 AEKERXESEEERERN I
Tab 4 Effects of different spectral ranges on quantita-
tive model performance

P B, nm R RMSEC RMSEP
1100~230 0 0.963 7 0.038 4 0.046 2
1150~2250 0.965 8 0.0316 0.0374
1200~220 0 0.970 5 0.020 7 0.028 7
1250~2150 09723 0.019 8 0.026 5
1300~2100 0.9613 0.034 7 0.0395
225 EEEAMES. R FD+S61 EIE

122,245 F % 36 ] The U g IR £
1E4E 30 HEZG MR SRR S W &R T R . SR ADE
TEZIA(E Leye %= 2% Residual 540 R g
Vil MENG IV 25 3 0 S AT . S5,
TRNAEL S 2 25 (8 1 AH S PR3 v, SR BB T () 1 e 4
i, v LU TS 256 P B PHS R BA E JiTr . A%
TEAERE S NIR R LI 4,

0.6 -
0380232 0002567 0.890067

0.4
0.2 2

0

W

T, %

—0.2

—0.1 0 0.1 0.2 0.3 0.4 0.5
e, %

4 RIEERFNIRER
Fig4 NIR model of correction set sample
2.2.6 ERBERIAEE AR EBRIN 5 HEEIEARE
il EAT IR UE R NIR i A BRI, O 4545 b 35 i
5 S T E S5 EHIE T L THR 22, TR AR 5.
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xb TEBRBKIFLER
Tab 5 Results of quantitative model verification

. AR BF w2

" I3 RMSEC ~ RMSEP M, % AN, %
ISR 0.976 6 0.014 6 0.022 3 2.41 4.06
3 it

IR EE AR  ASWF 5% 457 1) AOTF-NIR 15 REAS TR
L TC L E P S M RS S L T, e
I NIR H52 AP 3 FFZ 250 PR R B 2 T
O SR A, 1 R ) AOTE-NIR £ AR X 12245 41
R B A TR A I A A T v R ARGE o A 9
ST PRS2 0 R PTS B i NIR PR A AR A 58
=2 T PS50 s AR 2R | S R P2 250
R TR T

AT H 14 Ry i) 245 £ 77 ol W 4 SEBR R A
ARSZHE , H AN 2 BAHER 2 M ST 4~T h, AT R
FHl AOTF-NIR 37 (B AY | XF 25 64 #F db A R4 78 R A2k
PR AR5 T ARSI A I 8D T RERA A B LR T ARG
Ao AN M AR P RO SR L, ]
DU ST B AR R AR

25 b AHFIEEE ST 9 AOTF-NIR B: T 15 70 45 S 45
SIER , RS LA P tp B 2 MR T R . LR
TR VR A N2 HPLC 325, (DR bkt v ik
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m =

Bay. SR atm el X EAHPEXEFAHIASE

Wk, ik RARSARAMEE-BIRAE K, it h

Phenomenex Kinetex XB-Cs, #0484 0.1% ¥ BRI % - TRy (B 2R ML), ik A 0.2 mL/min, A2 % 40 C,#HFH5ul, & F R
ARFEB TR, SR LS THRMEEX, EH-FH, 8-FRMHEIEAN5500V, FALSIE A A 60 psi, m# AR H 60 psi, T A

JE 3 47 20 psi, AR E A 600 Co 4R 38 X EF A H IR 2R &

FEE % %] %4 0.1~10 ng/mL(+=0.999 7) .0.025~

10 ng/mL(+=0.999 5) .0.025~10 ng/mL(+=0.998 9) ; & & [ 2% % 0.1,0.025.0.025 ng/mL, % | &% %] 4 0.05.0.012 5.0.012 5
ng/mL; 45 % A8 2 M F X549 RSD 3 /s F 4.0% ; An Ak wDIC & 51 A 97.67% ~99.00% (RSD=0.47% ,n=6) ,95.00% ~
101.67% (RSD=2.59% ,n=6) .96.67% ~103.33% (RSD=2.83% ,n=6) ., %k kML A HE Bt T LM, T

b ?ﬁ%%%#’f‘#’L%E}Q%A H. 1428 R e
XA

i8R B R TR AR KR H ;B AR ;A8 S AR AR G- B B g

Simultaneous Determination of 3 Kinds of Saponins in Marsdenia tenacissima by UPLC-MS/MS
WANG Qimin', AN Jing', LI Ying’, MA Yinling', DONG Zhanjun' (1. Dept. of Pharmacy, Hebei Provincial People’s

Hospital,
China)

Shijiazhuang 050051,

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of tenacissoside A,

tenacissoside I in Marsdenia tenacissima. METHODS: UPLC-MS/MS method was adopted. The atlonﬁ
Phenomenex Kinetex XB-Cys column with mobile phase consisted of 0.1% formic acid s ut
flow rate of 0.2 mL/min. The column temperature was set at 40 °C, and s

(MRM) mode was adopted with electrospray ion source as ion so sitive Ton scanning. Source jet voltage was 5 500
uttai ssure was 20 psi and cone temp was set at 600 °C.

V, nebulizer pressure was 60 psi, heating pressure was 60
RESULTS: The linear ranges of tena01ssos1de A te

mL (»=0.999 5), 0.025-10 ng/mL{r= O
detection were 0.05,0.012 5, 0. O

recoveries were 97.6

18 5% J¥E [Marsdenia tenacissima (Roxb.) Wight et
Arn.]) X 44 By e RO B OCH DRSS T
2015 4 JRC P 25 ) (—3) 0 A TR E =B L S5
Hh, NZGERO TR 2K A IR P AER B L
PR RESFE IR A SCHRHE 248 vh T e 25 41

China; 2. Graduate School,

Hebei Medical University, Shijiazhuang 050017,

o

rformed on a

i
topit (gradlent elution) at the

ultiple reaction monitoring

tenacissoside I were 0.1-10 ng/mL (»=0.999 7), 0.025-10 ng/

ctlvely, limited of quantation were 0.1, 0.025, 0.025 ng/mL, limited of
ectlvely, RSDs of precision, stability and reproducibility tests were<<4.0%. The
47% n=6), 95.00%-101.67% (RSD=2.59% ,n=6), 96.67%-103.33% (RSD=2.83% ,
e method is simple, precise, stable and reproducible, and can be used for simultaneous determination
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