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Abstract

Four tanshinones in Salvia miltrorrhiza were simultaneous determined by QAMS method. The rel-
ative analysis correction factors (RCF) of tanshinone Il to dihydrotanshinone I, cryptotanshinone
and tanshinone were calculated. The contents of four tanshinones were determined by both ex-
ternal standard method and QAMS method. The results showed there were no significant differ-
ences in the quantitative analysis results obtained by two methods. The QAMS method can be used
to control the quality of Salvia miltrorrhiza.
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1. 3]

P& NIERRHEY T2 Salvia miltiorrhiza Bge W TR KARZE, RIGKFEH Y. S8 U85
FEAFE KA LSRRI B8 M e A LA RN ARER KT MR (1] [2], HA a3
MR G, P20 1. S22 1 BFIS. 20 0, NS ERE3]. BTS2 25,
Fet . SRWORSE R R (4] [S], HPTS R BB ZEROR, FIR &2 6 S 4 1 E .

LM R B2k 2 RE, K2 FETUM S U R AR FE 2520, B — o & ol DL ax il Se kb 24 5 i, (AT,
2R BR A3 10 B B 5 B P 2 SR VAN IR o (LR B I R 256 1 U i 3 SUAAE 5o B X 75 110
)RR, SR H 2 4R hR o VAN b 24 5 AR A SR F 2 BRI . < — W VE” Tiik im0t AN
F[6][7][8], fE— R LA TIX—FG. “—ZF” BIRME — AR 78 2 . 2
Gy3RFE), TEIE A% R 5 FA R Cr FE ot e DA 38 s £ S ) ) AR R IR, TH AR AR Ry
(&, SEILZ B ED I GE . AR SEE6G R A HPLC ¥, VLPFSE 1, NS, R 2 3% F 5
E T HZH T ESS L BASE. PP L PP LS, NS AR E N R A 1K

2. IWMPEHFE
2.1. {XFRFNAF

LC-10AT =30 (it R G (H A B, EC2006 =R A il R G CERFIFF); it Hypersil
ODS2(4.6 x 250 mm, 5 pm), SinoChrom ODS-BP(4.6 x 200 mm, 5 um), Wondasil C18(4.6 x 250 mm, 5 pum);
KQ-250DB R H 7588 75 i e (B L e A AR A PR A 7).

X AP S L BB P2 L P2 DN(BER SRR R A ), 224800 T
REWETRKRA p, WEOREHEAL, AWK, HAlm hairai.

2.2. MEMmAROHEIE

WSS Z0 1 RIS FESE L PP L RS E, BERE, salEmasEilid, mn
AR, O O R AL g & : A PSSl 10.1 mg/ml, B&FHZSMR 0.5 mg/ml, £+ 10.7 mg/ml,
Z 11, 0.5 mg/ml, WAL S HEWRE 1 ml —ESFZE 1, 1 ml B2, 1 ml SFEE 1, 1 mlfF
R 1, 0 B SRR B T 10 ml ARG R, I EEEME 2, 1RG0 I, AR EDG IR,
“H.

][l
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2.3. X RIBRRHIE

SR ARGT 3 S0)21 03 g FEEMAFEE 50 ml, %%, HREER, #HELFECHE 140 W, i
# 42 kHz) 30 min, 7%, BFOCER, HPREA QKM ES, 85, B, WEEm, 'E.

3. HxEE4%R
3.1. EEEE

Hypersil ODS2(4.6 x 250 mm, 5 um) 3t FEE - 7K (77:23) A% a0AH; AR 30°C; iE 1.0 ml/min;
KA 255 nm, HEFER 20 ple 78RRGSR 70 25 B R A, RS RAE i HPLC i

WK 1.
2 3
4
1
T T T T T T T T T T T T T T T T T T 1 T T T T T T T T T T T T T T T T T T 1
0 2 4 6 8 0 12 14 16 18 0 2 4 6 8 10 12 14 16 18
time(min) time(min)
A B

-5 1 2-0 20 3B 1 4012,

Figure 1. HPLC chromatograms of Salvia miltiorrhiza standards and samples solutions
E 1. AExRamA)FAEHmB)R HPLC BikE

3.2. &436E

K B HY iR VRS R SRR, IR RE 1. 5. 104 154 20, 25 1%, B R AR S 1RSI
B, A ERE, % EIRERE AN E, 1C SR AR, DA T AR AR 20 X 5 %o Lt B3k B 3k 47 2R ik [ )1,
GERAINZE 1 Fion, BbrvE i £ AE — e Y6 [ Py 2otk R 47 .

Table 1. Standard curve of four kinds of active ingredient in Salvia miltiorrhiza

= 1. A5 4 MBEYR S R ERLZ

ARUSSY Pt ih 2k LRl (pg/ml) r
ZEAFBm 1 Y = 88770X — 4002.5 0.4~5 0.9990
(SRR Y = 102919X — 105320 2~25 0.9995
FHZ 1 Y =72055X — 163957 2.8~35 0.9997
FHER 11, Y =105538X — 86629 2~25 0.9990
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33. BEERE

KW _EIATR A IR RS, ESHERE 6 IR, THESA AT 1. BT ESEE. FESE 1. PSR
Ip WETH AR RSD 485108 1.9% 0.7%. 1.3%- 0.9%, %X ESHE 2 B i
34. BREMIRE

A — g s, =RELRE, 45T o0, 1, 2, 6, 10, 18, 24, 36 hi#tkE, HEB S/ S
i, BaftZm. PFSE 1. PHSE 0, SR RSD KA 1.9%. 1.1% 1.2%. 1.3%, F AR5 A
EFIR A NEDLIE 36 h WARsE.

3.5 EEMIRAE

FRELE RSS2 K 21 0.3 g, 3L 6 45, % 1.3 T RERAE, #1146 Atk s, 2wl sEkem
SE, HAMMEE, 8 ENSE 1. BASE. PSS 1. FFSER 1, B8R 500 RSD 435008 1.3%.
1.5%+ 1.1%- 1.6%, TP FFEEMERL.

3.6. [EULRIALE

WA —HEE S BEPT S AR L) 0.15 g, 940, FEERRE, 155 M fE LM R IR S BN R 20 RS
NG AR 3 MR SIS 1 RITZSE. PS5 L JTSE 00, 6% f s
T R, THEOIAE IR, SO 20 1R S0 Y S PSR 1, 89 I0EE EIECR 535008 100.2%,
99.5%, 100.3%, 100.4%, RSD {7374 1.0%, 0.9%, 1.4%, 0.4%.

3.7. REATFHEIEEE

3.7.1. REMLEEMETEHRMT
B 1.2 T50 G I P 2R B9 BE ARV A 0 BRI, 0 ERE o LAPESE 1x A AR, 2 5o 5P 2 1L,
X ZEAFHSE 1 BRPISE . PESEE AR EE T, AR ERE R R TR [9):
W, x A4,
ST
So NNFRIIIT S W, 54153 ) LR IER T, W, NS S0 DL R REGRE), 4,0
WSPHIETIAR, W NS ¢ WIREGREE), A A5 x T .
SR EET BC2006, LC-10AT 2 Al 20 il R4 Hypersil ODS2(4.6 x 250 mm, 5 pm),
SinoChrom ODS-BP(4.6 x 200 mm, 5 um), Wondasil C18(4.6 x 250mm, 5 pm)3 R (03 i xeh 8HH % 2 1E A
TR, R, ARG E GRS % B AR IR B 7R3 e, 45504 2.

Table 2. Effects of different instruments and columns on relative correction factor

F 2. ARILERMAE & IEEX X RIE E TR0

MR IE A T
AFACER AF G
ZEHEM 1 K2 FEH 1
EC2006 Hypersil ODS2 0.993 0.892 0.710
SinoChrom ODS-BP 1.010 0.903 0.723
Wondasil C18 0.990 0.890 0.692
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Continued
LC-10AT Hypersil ODS2 0.983 0.887 0.701
SinoChrom ODS-BP 1.021 0.901 0.683
Wondasil C18 1.014 0.902 0.716
FHME 1.002 0.896 0.704
RSD 1.5% 0.8% 2.1%

3.7.2. FFMLE Sy GiRIER E AL

NTAELCRA 1 AR, BERHIARE 3 DR kg e E, DARMITZE 1 RS,
TESTZE 1 ST ZE 1, 0 0 R O/ B IR 2 AR O OR B I ] 2 AN S EUE D kg e MR AR, IR
TR 2ASEAENFMGS AR O R EIE, WE 3. 451K, IS0 1, 5 3 ARy
FEXOR BB BB, PR BRI 1] Z2 B0, PRk PR O DR B AR D At 3 /AR 00 i 2 €0 1 DA ) 8 i

Table 3. Different instruments and columns of the target composition relative retention value

3. NEMLERMAR & IEE T Bira s BExH R EE

HIXOR B E
AFACER A A G
ZESE 1 K2 P2 1
EC2006 Hypersil ODS2 0.501 0.647 0.758
SinoChrom ODS-BP 0.486 0.652 0.765
Wondasil C18 0.479 0.659 0.781
LC-10AT Hypersil ODS2 0.494 0.655 0.763
SinoChrom ODS-BP 0.503 0.662 0.772
Wondasil C18 0.489 0.645 0.769
4 {E 0.492 0.653 0.768
RSD 1.9% 1.0% 1.0%

3.8. HmME

WY 2258, 158 1.3 TR ZREI R E i, BEREIE 20 BRI AR A — B 2 PRE (TS
T x PR B0 5 SR AT AR T 5, Hoth = s AR A IE R 73 S s R0 TP S 256 vh — AP 28 1
B2l P2 1P S0 I, 8 & S8R WNE 4, RUPIMOITETERER 8.

Table 4. Results of sample determination
F 4. HRNELER

5> H(%)
T ik
ZEFHSE 1 ISR P 1 FFZ 1,
VAR 0.014 0.0024 0.064 0.101
—WZ VL 0.012 0.0025 0.062 0.100
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4. g

KR HPLC i, LTS L WA, @035 =S50S0 I SIS, S5 1 I

FEIER T, FIAMREI E 256 P 20 1, K&, RGEATIER TR =S 20 1 BSTSE. 125
B 1R, SKELT IR, [FIRRAMREINE TS 4 Dl RS — 2 PHETE A TR, —
FLREWES . —WMEIRETH TS A48 ZRR K & BNGE .

E&WE

IR K EE AR AL 2Rt R1(S201910439044), ZR T RFEH AR5 S i1K1(20192C245) .
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