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Determination of amygdalin, hydroxysafflor yellow A, paeoniflorin, ferulic acid,
salvianolic acid B, and tanshinone Il A in Naoxueshuan Tablets by HPLC-DAD

ZHOU Jun, ZHANG Lei, WANG lJie
Tianjin Institute for Drug Control, Tianjin 300070, China

Abstract: Objective To develop an HPLC-DAD method for determination of amygdalin, hydroxysaftlor yellow A, paeoniflorin,
ferulic acid, salvianolic acid B, and tanshinone Il 4 in Naoxueshuan Tablets. Methods HPLC-DAD chromatography was used. The
analysis was carried out on an Agilent Poroshell 120 SB-C;g column (100 mm x 4.6 mm, 2.7 nm) with methanol - 0.2% phosphoric
acid as mobile phases at the flow rate of 0.7 mL/min for gradient elution. Detection with variable wavelength were used, and set at 210
nm for amygdalin, 403 nm for hydroxysaftlor yellow A, 230 nm for paeoniflorin, 321 nm for ferulic acid, 278 nm for salvianolic
acid, and 270 nm for tanshinone Il . The column temperature was 30 ‘C with injection volume of 3 —5 uL. Results The linear
ranges of six components were 11.90 — 1158.90, 9.14 — 91.39, 11.70 — 1 173.50, 4.04 — 1 011.00, 3.97 — 992.20, 4.40 — 551.00
ng, respectively. The average recoveries were 96.47%, 96.92%, 99.96%, 97.20%, 97.57%, and 96.50% with RSD1.3%, 1.6%, 1.3%,
1.7%, 1.9%, and 0.7%, respectively. Conclusion This method can be used to simultaneously determine amygdalin, hydroxysafflor
yellow A, paeoniflorin, ferulic acid, salvianolic acid B, and tanshinone II 4 in Naoxueshuan Tablets.
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Agilent Poroshell 120 SB-C;z i i # (100
mmX4.6 mm, 2.7 um); WA FEE (A -0.2%
IRV (B, BAEEVENL, 0~25 min, 15% A—50%
A, 25~30 min, 50% A—70% A, 30~37 min, 70%
A—90% A, 37~38 min, 90% A—15% A, 38~55
min, 15% A; K504 210 nm A=)
403 nm (FRIEL AL A). 230 nm (A1),
321 nm (FTEEER ). 286 nm (SHHE B). 270 nm (J}
ZW 1 A); HERAE: 0.7 mL/min; #3E: 30 C;
HERERL 3~5 uL.
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Fig. 1 HPLC chromatograms of negative sample without
Persicae Semen (A), amygdalin reference substance
(B), and Naoxueshuan Tablets (C)
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Fig. 2 PLC chromatograms of negative sample without
Carthami Flos (A), hydroxysafflor yellow A reference
substance (B), and Naoxueshuan Tablets (C)
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Fig. 3 HPLC chromatograms of negative sample without
Paeoniae Rubra Radix (A), paeoniflorin reference

substance (B), and Naoxueshuan Tablets (C)
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Fig. 4 HPLC chromatograms of negative sample without
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Angelicae Sinensis Radix and Chuanxiong Rhizoma
(A), ferulic acid reference substance (B), and
Naoxueshuan Tablets (C)
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Fig. S HPLC chromatograms of negative sample without
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Salviae Miltiorrhizae Radix et Rhizoma (A), salvianolic
acid B reference substance (B), and Naoxueshuan
Tablets (C)
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Fig. 6 HPLC chromatograms of negative sample without

(B) FApx

Salviae Miltiorrhizae Radix et Rhizoma (A), tanshinone
II, reference substance (B), and Naoxueshuan
Tablets (C)
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Table 1 Linear regressions of amygdalin, hydroxylsafflor yellow A, paeoniflorin, ferulic acid, salvianolic acid B, and tanshinone II ,

B o etk e r ZNEEH/ng

WAAAT Y=1477169.43 X—5 024.94 0.999 9 11.90~1 158.90
AR A Y=4 594 490.84 X—740.94 0.999 9 9.14~91.39

SERES Y=2 134 028.93 X—21 674.03 0.999 9 11.70~1 173.50
R BT Y=8227197.51 X—36 174.69 0.999 9 4.04~1011.00
P B Y=1914 885.17 X+3 481.02 0.999 9 3.97~992.20

FHZIITI Y=8473 131.07 X—7 024.81 0.999 9 4.40~551.00

27 EEMRAR 29 EWFEIRE
HUAttS B83006 X M A o AE il 0.2 g, ~PATHE % HAtt5 B83006 fixi LA i 6 473, 43 0.1 g,

PREL 6 4, sl migs i, Wkie, vH, &5 KREEEOE, RS IS A A . R
RRNAAE . e R AL AT AR, (R AL AT, FIEIR. SRR B. SHSEIILA
IR B SIS0 11 o B 80054 5.893 6.0.096 7. 11.64. 0.186. 19.84. 0.46. 7.1. 0.32 pg/mL JE&
9.691 9. 0.233 9. 3.536 7. 0.166 3 mg/g, RSDH XMW 50 mL, HIAHHRNRW, 7 Lkl
30 0.65%1.18%-1.09%- 0.48%-0.90%+0.67%. &M FREFEN 2, THE IR, 25 5L sy (1134
2.8 FEEMIRIE [BIRCR35h 96.47% 96.92%. 99.96%- 97.20%-
UL 5 B83006 X IALALE kM 0.2 g, HI&HHR 97.57%- 96.50%, RSD 17 A 1.3%- 1.6%- 1.3%-
WA, Y RIAE 0L 2. 4. 8. 12, 18, 24 h HEREI  1.7%. 1.9%. 0.7%.
G, ARAERTE AT BRaOeEAR AL A 210 H&ENE

ZitF. BB . FHBEE By P20 11 o WA Y RSD B3 b s B eE S, Bl R e, b
4R 1.90% 1.93%. 1.32%. 1.93%. 1.62%- RO g, CSRIEIARY, FEAMR AT R
1.89%. #HIAR VERAE 24 h WELE BB SRNE 2.

F2 MK PESCH. BROGEEEA. S5E. WM. AHEBINASHL, OUEER (1=3)
Table 2 Determination of amygdalin, hydroxysafflor yellow A, paeconiflorin, ferulic acid, salvianolic acid B, and tanshinone
IT , in Naoxueshuan Tablets (n =3 )
EAH R ORA AT Bl BEIR JHE% B AR 1 TR ION
fits RS HY RSD/ iRsy4y RSD/ RS- #0/ RSD/ Jiisr#y RSD/ /-4y RSD/ iR 5r4y RSD/
wghh % weh™h % wehH % weh) % el % wgh) %
C90023 26212 1.32 26.0 1.80 55375 0.55 13.6 1.59 26814 0.84 98.6 1.74
D86004 4228.0 0.95 214 .72 44137 0.28 11.9 1.68 27673 1.27 97.5 1.62
B83006 35362  1.16 58.0 1.91 5815.1 0.36 140.3 1.89  2122.0 1.03 99.8 1.85

3 it 3.2 BEAEER
3.1 g AERYIESE DK EEE. 70%H . LFE. 70% O FEAF

KB A 100 mm X 4.6 mm, Fif2h 2.7 pm PR, oA InAR a5 R R AL 3 AL
TGRS, SRR 5 um BESFEEE, V%, IRERRA A E AR AT 5 52, 45
TR, Wb T T L, WA T HHUERL, REIIAREE 50, 25, 25 mL EESEEL,  ARERRE S
WK A & T TAERCR s [ dFof AFESm A 6 Mo e 4.

A s B, Rk 2.7 um FEEFE A RS 3.3 FIEMERNIERE
KR F T 5% AT 5 AR () 2 B S IR R
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3.6 HEEMFN

SRR I, AP SRR R 5 L I, A
an LTS T O A (i il TR A 2, IR g &
PR TR, DR/ 3 L BN, WETRET . Ay
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mm, 2.7 pm). Kinetex Ciz t4iffE (100 mmX4.6

mm, 2.6 pm) X 3 HLIAE R G A S AT
W5, THEFESTPE 6 B &R R R
JEFE A 85 RAEA S
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