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HPLC-ELSD %[5 iUl & Bk ¥T F & 8 # s &

KEM, H¥HE, 2HFH, #ERF
(FHTEeAGEERARR, LR FEH 266071)

E: B sy HPLC-ELSD yERIM I AT/ (=6, M. AAT%) hATE, Mkt BRI, Bk,
=tRH R, ASEIY R, . JNEWRHVI. AZRH Rb, &R, Ak /H R Phenomenex Kinetex-C, (05
(100 mm x4.6 mm, 2.6 pum); FEIAHA ZNE-OK, BEEEUENE; A1 30 °C; (KRR 0.5 mL/min, R A5, #ill
JeAr . MR . SRR . AS R Rg . JIGW RV, AS 21 Rb, 43 5I17£0.149 5 ~5.981 2 pg
(r =0.9994), 0.1025~4.100 1 pg (r =0.998 1), 0.041 5~1.660 8 ug (r=0.9995) ., 0.194 8 ~7.7927 pg (r=
0.9984) . 0.0465 ~1.858 4 pug (r=0.9979) . 0.039 7 ~1.589 3 pg (r=0.997 1), 0.689 3 ~27.571 3 pg(r =
0.999 1), 0.028 1~1.1259 pg (r =0.999 6) U P2 RIFMLLTERZ, EXIAE R 43k 98.9% (RSD =
0.66% ). 100.2% (RSD =2.3% ). 98.9% (RSD =1.6% ). 100.1% (RSD =1.8% ). 99.5% (RSD =1.9% ).
99.0% (RSD=1.7% ). 100.2% (RSD=1.9% ). 97.1% (RSD =0.86% )., &it %Xy, tom, #iwg, v
FERIT R 1 B s il

KA. AT R ATEOAR; MR B Rl = BRI R; ASRH Re s NERRTVI; AZREFRb;
HPLC-ELSD
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Simultaneous determination of eight constituents in Dieda Tablets by
HPLC-ELSD

ZHANG Chun-hui,  QIU Xue-wei, = SHAN Xiu-ming, = ZHONG Jian-qing
(Qingdao Institute for Drug and Food Conirol, Qingdao 266071, China)

ABSTRACT: AIM  To establish an HPLC-ELSD method for simultaneously determining the contents of paeoni-
florin, naringin, hesperidin, neohesperidin, notoginsenoside R, , ginsenoside Rg,, asperosaponin VI and ginsen-
oside Rb, in Dieda Tablets ( Panax notoginseng, Angelica sinensis, Paeonia lactiflora, etc. ). METHODS The
analysis was performed on Phenomenex Kinetex-C; column (100 mm x4.6 mm, 2.6 um), mobile phase was
acetonitrile-water with gradient elution, column temperature was maintained at 30 °C, and flow rate was 0.5 ml/
min. RESULTS Paeoniflorin, naringin, hesperidin, neohesperidin, notoginsenoside R,, ginsenoside Rg, , as-
perosaponin VI and ginsenoside Rb, showed good linear relationships within the ranges of 0. 149 5 -5.981 2 ug
(r=0.9994), 0.1025-4.1001 pg (r=0.9981), 0.0415-1.660 8 pug(r=0.9995), 0.1948 -7.792 7
pg(r=0.9984), 0.046 5-1.858 4 ng (r=0.9979), 0.0397 -1.589 3 pg (r=0.997 1), 0.689 3 -
27.5713 ug (r=0.9991) and 0.028 1 —1.1259 pg (r=0.999 6), and their average recoveries were 98. 9%
(RSD =0.66% ), 100.2% (RSD =2.3% ), 98.9% (RSD =1.6% ), 100.1% (RSD =1.8% ), 99.5%
(RSD=1.9% ), 99.0% (RSD=1.7% ), 100.2% (RSD =1.9% ) and 97.1% (RSD =0.86% ), respec-
tively. CONCLUSION This method is simple, rapid and accurate, which can be used for the quality control of
Dieda Tablets.

KEY WORDS: Dieda Tablets; paeoniflorin; naringin; hesperidin; neohesperidin; notoginsenoside R,; gin-
senoside Rg, ; asperosaponin VI[; ginsenoside Rb, ; HPLC-ELSD
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BRAT R 2w =E . M3, (4. F&A. B.
gid. v, EXIZF. ZEER, . TR,
PR FLAE (R L 2 (D L AT BE K
Bk, BORF. MBS (B) . REFE, H &, K,
B H R | A 24 R 2GR 2H B AL T rh 2
W, EATE M AHS, TR Z AL, AT TR
FIP0 . AW R R . NS RS R Y
T HEUTRRARECR T (T2 Sh s
HEY w2 o R A O, SO R 2
WA P S A ) B A BR AT 1 43, ARy v
L2k b7 e . AL s% (hE%
#i) 2010 4ERR—H6 K Sk [5-7], R HPLC-
ELSD ¥EXFBRAT Rt AT 258 . Al et . B H . B
B, LR HFR . ASE1 Re, . JIZW 21T
VI. AZ % AF Rb, 8 ki 1 & A 1 [R] B 2F 47
A, DA N TR
1 XRE5RE
L1 A% LC20AT BAORAHEIEAL ( HAS S 3
Zvw]) 5 ELSD 2000ES 7 % CHUM R A% (56 5 5
ZNvH]) 3 BP211D B K (78[5 Sartoris 23 H] ) 5
Auto Science AS10200BT #8 75 I Vs veas ( R4
TR ARAF) o
L2 XA 5% CNERhEE; Haalh s
IMTat . A2 (110736-201136, 4 96. 0% ) |
FhRz HF (110722-201111, 46 )% 93.2% ) . ¥ 2 1
( 110721200613, 4 BF 100.0% ). # B & 1
(111857201102, 4 fF 99.6% ). = Lt & R,
(110745200617, 4 B 100.0% ). A2 &1 Rg,
(110703201027, 4 BF 96.3% ) . JI| 4% Wy 52 1 VI
(111685-201003, 4fifF 93.5% ). AZH1F Rb, X/
HESL (110704201122, 4liE 92.9% ) ¥4 [ =
gy R e s B, BT R (CRE B 2yl 4k
VB 3 A BR 2> ) B2 AR ) 245 T, it % 0804001
0804002 , 0804003) .

2 FAESHER

2.1 &% # Phenomenex Kinetex C, 0%
(100 mm x4.6 mm, 2.6 pm); L (A) -K
(B) AUshAH, BEEEBENL (0 ~ 15 min, 100% ~
81% B; 15 ~35 min, 81% ~70% B; 35 ~50 min,
70% ~60% B; 50 ~55 min, 60% ~40% B; 55 ~
60 min, 40% ~ 100% B); #Eil 30 °C; KRB &
0.5 mL/min; 7 A& G H 55 & I &% 5 8 45 i B2
110 C; AR E 3.0 L/min, FISIE A%
JIEEWT R VI3, AR T 10 000,
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2.2 MBRIERGHE KEPRBATAE E
. BT, iR, LR F R . ASEH
Rg,. AZREAF Rb, XfME§, 12.98, 9.17, 10.38,
9.78 ., 11.62, 10.32, 7.58 mg, 4»%|%E T 10 mL
i, WEEAZRZIE, HREAw. R
JIZEWT B VIXT R S 1843 mg,  FoRE %% 1t HU&S Al
AW 3. 3.1, 5,1, 1, 1 mL, & F 25 mL
i, WESEAZRZIE, A 1| mL FATAT
156 pg. Al H 110 pg. 8 RH 42 ng. Bt R
196 ng, =LEH R 46 ng. ASHEH Rg 41 pg.
JNZEWT AT VI 737 pg. AZ 211 Rb, 30 pg iR G
W, B
2.3 MEmEROHE BHEMERE, BREMAK,
A, KBEFRBUBAR 1 g, BT 25 mL ST, fn
P &, M (Zh3 300 W, 4l % 40 kHz)
30 min, %, INHEEEZIE, B4, JE, BEk
W, HfE,
2.4 MMHSRERGH L BT A AL TT A K
T2, g i \AT . JRAT L dEPE R RHREE
BN 22, = ERYBITERES,, % “2.37 iR
D7 25 B PR P
2.5 HRMARE SRR O RS
FIPERE M S 4% 10 pL, ¥ A HPLC 35400 &,
g5, A RAE SATTT . MR B
R . LR R, . ASEI Rg, . NIZW 2
VI AZ A Rb, S BE S 4R [0 BA s i) b A
Wb, T BFI A A TR R S R g, 3R I L
T, WE 1,
2.6 ZMEXAFE B ERIBOT RS L
3.5.10, 15, 20, 30, 40 pL, 7E “2.17 Jifs
AT I E , DA AR ME R B SRR
AR (Y), HERERE (ug) Y HSRXEE g Rl AL
br (X)) Zelbndedhse, A RIET R, 2538 0%
L, FRFRAIAL, &R AE AR N Y8 B 34 2 RO I 4&
(ET
®1 EHEFRREMEE
Tab.1 Regression equations and linear ranges

% 975 r LT pe

ISESR:S Y=1.2267X+6.9165 0.9994 0.149 5 ~5.981 2
il Y=1.4370X+6.443 0 0.998 1 0.102 5 ~4.100 1
P R Y=1.260 9X +6.5099 0.999 5 0.041 5 ~1. 660 8
s i Y=1.470 8X +6.323 8 0.9984 0.194 8 ~7.792 7
“LEHER, Y=1.4744X+6.1837 0.9979 0.046 5 ~1.858 4

AZEIF Rg, Y=1.3260X+6.7311 0.997 1 0.039 7 ~1.589 3
JIZEWT B AF VI Y=1.538 5X+6.3892 0.999 1 0.689 3 ~27.571 3
ANZHEAF Rb, Y=1.6213X+6.0820 0.9996 0.028 1 ~1.1259
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L ASZ5 20 MiEE 3. BEH 40 WiBEE 5. =LRH
R, 6. AR R 7. ZWEHEV 8. AZRH Rb,
1. paeoniflorin 2. naringin 3. hesperidin 4. neohesperidin
5. notoginsenoside R; 6. ginsenoside Rg, 7. asperosaponin V|
8. ginsenoside Rb,;
E1 HPLC &it[HE
Fig.1 HPLC chromatograms

2.7 MEERE O U217 WEOEEAET, K
BN IS M S L, EZEIERE 6 YK, e
TARBME, 2558, ATZ5H 18 RSD 24 0.08% . fili
FZAF 9 RSD k1 0.05% . 4% Jz 7 11% RSD 4y 1. 05% .
BRE E H Y RSD R 0.38% . =L H R, 1Y RSD
$0.87% . ASRAT Rg, 19 RSD 24 0.64% |, JI|4E

Wi A VIEY RSD 4 0.42% . A2 52 4F Rb, () RSD
H40.19% , FRUEFEA RIFIIAESE,
28 FT A MRXE O ORE—HEMS (ItS
0804002) , % “2.3” I F ikl 4% 6 ik i
W, 75 “2.17 ARk AE T IE, 4558, A5
() RSD 47 0.52% . HhEz 1% RSD 24 0. 69% . ¥ J7
1% RSD 4 2. 67% . ks Hz H 1% RSD #7 0. 85% .
=LRAF R, B RSD K 3.45% . AZ 1T Ry, i
RSD 2 1.03% . JI|Zz W 2 H VA RSD 2 0. 18%
ANZ B Rb, 9 RSD K 1.71% , RUNZ T EEA
R EE M,
2.9 RriXE PR, fE U217
W 2 FF 0, 1, 12, 24, 48, 72 h i,
e v i AR R . A5 R, ATZS 1Y RSD Ol
0.37% . iz H 1) RSD 4y 0.92% . #5 i H11%) RSD
$70.97% . PSR RSD R 1.22% . =R
R, % RSD 5 0.66% . A Z B 1f Rg, Y RSD
0.29% . JIIZEWr 2 VIE) RSD 4 0.23% . AS R
1 Rb, 1 RSD 247 0.79% , FEMLEL M EIAE 72 h
WEEATRE
2.10 At R REAECH (A
3.136 mg/g. Ml K O2.074 mg/g. #
0.544 mg/g. Pt 1.685 mg/g. — LB R,
0.311 mg/g. ANZSRAF Rg, 1.296 meg/g. JI|ELHi e
FVI 12.260 mg/g. ASHEFF Rb,0.959 mg/g) 1
[l —dttFean (dit5 0804002) ik, BREMEAR, ©F
A, KEWRI6 iy, &7 0.5 g, BT 25 mL &
W, AR RIS EIMAT B IR AV 10 mL (7%
25254 0. 155 8 mg/mL ., Hli 2 ¥ 0. 110 0 mg/mL .
F&Jz 4 0. 020 8 mg/mL, A 0. 078 2 mg/mL.,
=t B R, 0.013 9 mg/mL, A £ i Rg
0.061 9 mg/mL., A 2 ¥ 3 Rb, 0.060 6 mg/mL)
FA )1 22 7 AT VIR AR T B, B A, 4%
“2.37 W U7 ik ) R R R
10 L, % B et i, 55803k 2,
2,11 Az B3 HMEITH, % “2.3” I
TR AR, R0 pl, #% EiR
FEE, SRLES3,
3 i
3.1 &aEfmregitd EFSR, RHZEO &A=
I s o 2 4 TR B — P A AT Y
HITikZ, 1 Fior 22, kA ELSD £l &5 n]
(RIS A 2 b (9 N 2207 2 VI, =iy =L 2
1R, . AZ 1 Rg, MAZ AT Rb,, A, RAS
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AP R A 25, BLse . B s R R T, 60% B; 50 ~ 55 min, 60% ~40% B; 55 ~ 60 min,
DABARSE R BORS le 3F . BTis e50 . Ascie ¢ 40% ~100% B); AER 30 °C; AABURIRO. 5 mL/min;
T ELSD 2%k, mZAMELICNE (A) K (B) A ZERIGCHURF N ER R 110 °C; 28 SRR
Wah A, BEEVEBE (0 ~ 15 min, 100% ~81% B; 3.0 L/min, ZEIZAM T, FE&T 8 Bl /5 Al
15 ~35 min, 81% ~ 70% B; 35 ~ 50 min, 70% ~ ZH TR IR B S Es , iT HLIBEXFR

F2 SRS MERKEAGLER

Tab.2 Results of recovery tests for eight constituents

%y FriE/ g J5 A 1/ mg fmA R/ mg 751/ mg [T 3/% X%/ % (RSD/% )

AT 0.501 6 1.573 1.558 3.120 99.29 98.9
0.500 3 1.569 1.558 3.111 98. 98 (0. 66)
0.502 4 1.576 1.558 3.131 99. 84
0.503 1 1.578 1.558 3.108 98.22
0.501 1 1.571 1.558 3.105 98. 43
0.502 2 1.575 1.558 3.110 98.53

Tl Rz 0.501 6 1. 040 1. 100 2.141 100. 06 100. 2
0.500 3 1.038 1.100 2.136 99. 85 (2.3)
0.502 4 1.042 1. 100 2.119 97.91
0.503 1 1.043 1. 100 2.184 103. 69
0.501 1 1.039 1. 100 2.165 102. 34
0.502 2 1.042 1.100 2.114 97. 49

At 0.501 6 0.273 0. 208 0.479 99. 10 98.9
0.500 3 0.272 0.208 0.478 98.96 (1.6)
0.502 4 0.273 0.208 0.476 97.45
0.503 1 0.274 0. 208 0.476 97.27
0.501 1 0.273 0. 208 0. 483 101. 15
0.502 2 0.273 0.208 0. 480 99.42

R 0.501 6 0. 845 0.782 1.621 99.21 100. 1
0.500 3 0. 843 0.782 1.628 100. 38 (1.8)
0.502 4 0. 847 0.782 1.618 98. 65
0.503 1 0. 848 0.782 1.617 98.37
0.501 1 0. 844 0.782 1. 649 102. 90
0.502 2 0. 846 0.782 1. 638 101.25

=LBHFR 0.501 6 0.156 0.139 0.294 99.28 99.5
0.500 3 0.156 0.139 0. 290 96.70 (1.9)
0.502 4 0.156 0.139 0.296 100. 54
0.503 1 0.156 0.139 0.293 98.23
0.501 1 0.156 0.139 0.297 101.55
0.502 2 0.156 0.139 0.296 100. 59

ANZBAT Rg 0.501 6 0. 650 0.619 1.257 98. 05 99.0
0.500 3 0. 648 0.619 1.259 98. 64 (1.7)
0.502 4 0. 651 0.619 1.260 98.37
0.503 1 0. 652 0.619 1.276 100. 80
0.501 1 0. 649 0.619 1.280 101. 87
0.502 2 0.651 0.619 1.248 96. 47

JNSLWr 211 VI 0.501 6 6. 150 6. 127 12.354 101.26 100. 2
0.500 3 6.134 6.234 12. 360 99. 88 (1.9)
0.502 4 6.159 6.208 12. 389 100. 35
0.503 1 6. 168 6.357 12. 345 97.17
0.501 1 6.143 6. 066 12.351 102. 33
0.502 2 6.157 6.104 12. 264 100. 05

ANZE1F Rb, 0.501 6 0. 481 0. 606 1.067 96. 69 97.1
0.500 3 0. 480 0. 606 1. 068 97.06 (0.86)
0.502 4 0. 482 0. 606 1.067 96. 57
0.503 1 0. 482 0. 606 1. 063 95. 80
0.501 1 0. 481 0. 606 1.075 98. 09
0.502 2 0. 482 0. 606 1.079 98. 58
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*3 SFAENEER (mg/g)
Tab.3 Determination results of contents (mg/g)
St E Tl BT ) i B

S FHME S FHE S FHE R FI{E
3. 105 2.071 0. 539 1. 690

0804001 3.111 3.108 2.070 2.072 0.539 0. 540 1. 693 1. 693
3. 108 2.076 0. 542 1. 695
3.133 2.078 0. 543 1. 685

0804002 3.137 3. 136 2.070 2.074 0. 546 0. 544 1. 688 1. 685
3.139 2.073 0. 544 1. 682
3.007 2.077 0. 547 1. 688

0804003 3.010 3.008 2.079 2.076 0. 543 0. 544 1. 684 1. 684
3. 006 2.071 0. 542 1. 680

s = tREHTR, AZ R R, NV ANZ AT Rb,

HAE FHI{E HAE FHIE GRER FHIE GRER FHME
0.309 1. 300 12.258 0. 960

0804001 0.308 0. 308 1.295 1.298 12.262 12.260 0.962 0. 960
0.308 1. 300 12.260 0.958
0.310 1. 300 12.262 0. 960

0804002 0.311 0.311 1.296 1.296 12.259 12.260 0.959 0.959
0.313 1.293 12. 260 0.958
0.310 1. 296 12. 268 0. 954

0804003 0.311 0.310 1.294 1. 295 12.269 12. 268 0. 955 0. 955
0.309 1. 295 12. 266 0. 955

3.2 RREAMemF AJGE . MEHE . BEH .
BT, = LRER . AZEH Ry . ASREH
Rb, Har I R S0 Hoe TR 24
B (IFE 300 W, Ji% 40 kHz) 30 min, fi#n]
TRAEH 30 min, &I HRE 30 min 5 fin A E1E
FEIC30 min AURORFEAR —Z, 25 &2 H I8 A 3R
HRBEREA R IX 8 Fh s SR R, X REREfL 2
2 RE K N £ R 3 9 e NI A N R
PN SE BT, OF BERERTAE, il 2t F Y il
730 min FEATHEIR

SE -
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HPLC A MESRERBH B 7 FHE KR

kEE?, HITE', JPKE
(1. ZJk, HF = 730000; 2. #EARMKES —ER, #/ =M 730000)

WE: By #r HPLC ILRFIRNIE B RIRL (BRET. WA, ML5s) mabmmEm . w8, kir. &2
PAF . AR TEEH . mE BT AR AT S A e, FiE PR Aglent ZORBAX SB-Cy, (54 (4.6 mm x
150 mm, 5 pum) ; FRBIAHA ZNE-0. 1% BERRVE TR, FREEVENE; PRBURE 1 mL/min; A4 210 nm, SER KA
B, AL MR RSP AR | TSR TR A B 4> HIAE 15.4 ~ 770 wg/mL, 10.2 ~510 pg/mL,
5.2 ~260 pg/mL, 4 ~200 pg/mL, 8 ~400 pg/mL, 7.5 ~375 pg/mL F17 ~350 pg/mL NS RIFHEELR, T
[y Jg 98.5% (RSD =1.8% ), 98.9% (RSD =1.2% ). 100.4% (RSD =0.7% ). 97.5% (RSD =1.9% ) .
101.1% (RSD=1.7% ). 99.3% (RSD=1.7% ) F1101.1% (RSD=1.1% ), & ZHEME. HH. R, &5
PRS-, AT TR AR B0 Y o A

KGR KERIRL; ERRRBREO; WA MR e R TREN; SR TOT; AR ; HPLC
FESES: RI27.2 XERIRREG: A XEHS . 1001-1528(2016)04-0806-04

doi:10. 3969/j. issn. 1001-1528. 2016. 04. 018

Simultaneous determination of seven effective constituents in Qiguanyan Gran-
ules by HPLC

ZHANG Jian-chun'?*,  GOU Ya-jun'*,  DENG Yong-giang’
(1. Lanzhou University, Lanzhou 730000, China; 2. The First Hospital of PLA, Lanzhou 730000, China)

ABSTRACT ; AIM To establish an HPLC method for the simultaneous determination of the contents of ephedrine
hydrochloride, nitrilosides, naringin, lobetyolin, schisandrin, senegenin and tussilagone in Qiguanyan Granules
( Ephedra sinica, Semen Armeniacae, Citrus reticulata, etc. ). METHODS The analysis was performed on Agi-
lent ZORBAX SB-C 4 column (4.6 mm x 150 mm, 5 wm), mobile phase was acetonitrile-0. 1% phosphoric acid
solution with gradient elution, flow rate was 1 mL/min, and detection wavelength was set at 210 nm. RESULTS

Ephedrine hydrochloride, nitrilosides, naringin, lobetyolin, schisandrin, senegenin and tussilagone showed good
linear relationships within the ranges of 15.4 - 770 pg/mL, 10.2 - 510 pg/mL, 5.2 - 260 pg/mL, 4 -
200 pg/mL, 8 —400 pwg/mL, 7.5 — 375 pg/mL and 7 - 350 wg/mL, whose average recoveries were 98. 5%
(RSD=1.8% ), 98.9% (RSD =1.2% ), 100.4% (RSD =0.7% ), 97.5% (RSD =1.9% ), 101.1%
(RSD=1.7% ), 99.3% (RSD=1.7% ) and 101.1% (RSD =1.1% ), respectively. CONCLUSION This
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