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 E A AIRREARERSN T S AR F IEEF ZL2FRALLHF R PALLHF RS EN T &,
7k R R RuRA &gk, &6 AE ) Waters Xbridge Cis, B0 A8 4 0.1 % B8 - T (45 2R BE) , ik 2 1.0 mL/min, 4 5% K
203 nm, AR A 20 C,#AFFT A5 ul. &R H HF MEH B EF =L LF R AL ZLF Ry Fe AR L3 Rb A B F 25
P E 2 A 4 0.273 4~2.734 pg(r=0.999 9) .0.119 1~1.191 pg(+=0.999 9) .0.081 5~0.815 ug(#=0.999 9) .0.622 8~6.228 pg
(r=0.999 9) .0.807 2~8.072 pg(r=0.999 9) . 1.036 4~10.364 pg(r=0.999 9) ; & & FE 4 %] %4 0.082 0,0.029 8.0.028 5,0.436 0,
0.403 6.0.310 9 pg, ¥l FE 4% 4 0.027 9.0.009 5.0.010 2,0.124 6.,0.121 1.0.093 3 pg; 45 % JE A2 M F H KX 4 RSD<
2.0% ; e A B 55 %] 4 97.85% ~100.34% (RSD=0.81% ,n=6) .98.14% ~101.22% (RSD=1.09% ,n=6) ,98.42% ~102.15%
(RSD=1.29% , n=6) .97.77% ~100.25% (RSD=0.96% , n="6) . 97.32% ~99.53% (RSD=0.81% , n=6) . 98.28% ~101.51%
(RSD=1.11% ,n=6), % : % F & @R Pk AR T IS, T A TARLER S F 67 m o426 B ol g
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Simultaneous Determination of 6 Components in Quyu Zhitong Mixture by HPLC

LI Jiehuan"*, WANG Luolin*, GUO Ming"*, XU Wenjie’, CHEN Xueting’, LI Zhiyong®(1.Guangdong Second+Chi-
nese Medical Hospital Affiliated to Guangzhou University of TCM, Guangzhou 510405, China; 2.Guangdong Re-
search Institute of TCM Engineering and Technology/Guangdong Provincial Key Laboratory' of ,TEM Research
and Development, Guangzhou 510095, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of paeoniflorin, naringin, neohesperidin, no-
toginsenoside R, ginsenoside Rg; and ginsenoside Rb; in Quyu-zhitong mixture: METHODS: HPLC method was adopted. The de-
termination was performed on Waters Xbridge C.s column with.mobile phase consisted of 0.1% phosphoric acid-acetonitrile (gradi-
ent elution) at the flow rate of 1.0 mL/min. Theidetection wavelength was set at 203 nm, and column temperature was 20 °C. The
sample size was 5 uL. RESULTS. The linear ranges of paeoniflorin, naringin, neohesperidin, notoginsenoside R, ginsenoside Rg;
and ginsenoside Rb, were 0273 4-2.734 pg(r=0.999 9),0.119 1-1.191 pg(»=0.999 9),0.081 5-0.815 ug(#=0.999 9),0.622 8-6.228
ug(r=0.999 9),, 0807 2-8.072' ug(+=0.999 9),1.036 4-10.364 pg(r=0.999 9). The limits of quantitation were 0.082 0, 0.029 8,
0.028 5540.436,0,40.403 6, 0.310 9 pg. The limits of detection were 0.027 9, 0.009 5, 0.010 2, 0.124 6, 0.121 1,0.093 3 pg. RS-
Ds of precision, stability and reproducibility tests were lower than 2.0%. Recoveries were 97.85%-100.34% (RSD=0.81% ,n=6) ,
98.14% -101.22% (RSD=1.09% , n=6) , 98.42% -102.15% (RSD=1.29% , n=6) , 97.77% -100.25% (RSD=0.96% , n=6) ,
97.32%-99.53% (RSD=0.81% ,n=6) and 98.28%-101.51% (RSD=1.11% ,n=6). CONCLUSIONS: The method is simple, rap-
id, stable, feasible and reproducible, and can be used for the simultaneous determination 6 components in Quyu zhitong mixture.
KEYWORDS HPLC; Quyu zhitong mixture; Paeoniflorin; Naringin; Neohesperidin; Notoginsenoside Ri; Ginsenoside Rg:;
Ginsenoside Rb,
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1.1 {88

1200 %! HPLC 1 , f §ifF G1322A 28 4h &5 I % |
G1322A FRUEELZS ML .G1312A —JT% .G1329A Frifk
A s AR L G1316A b EAE LA . Agilent Chemstation
B 03.01 i T AEuh (3£ [E Agilent 23 7)) 5 JI500 B HiLF-43
M R Co AT RIS T ) s FE20 29 pH 31 \ME204
T, 43 87 R 20 3 Fi -1 Mettler-Toledo 23 7] 5 KQ-
300DE Y5455 8 7= I 1 vk a (R Ll o M s AU AR AT BR 2
], 1% 300 W, 451K + 40 kHz) ; Milli-Q Advantage A10
AR 2l K 248 (22 [E Millipore 23 1) ) s T-50 1715 Uk £%
(CRHETT S S B A PRAH]D .

1.2 Z@m5ikH

R RIS R (TN rh R 25 2= R T AR 58 —Hh =
B E L 1451 160301.160302. 160303, Hi4% : 150 mL/Af) ;
A2 %k BE G (HE 5 - 110736-201640, 43 . 95.2% ) il
BT B S (365 110722-201312, 4B . 94.7% ) i
Rz A5 ) BE i (#E5-: 111857-201102, 413 : 99.6% ) . =+
R BR AL (HIE 52 110745-201318, 40 : 94.0% ) . A
Z AT R, X IR S (F1E5: 110703-201128, 413 :93.4% ) |
A Z A Rb X HR i (L5 2 110704-201223, 4l Jf -
95.9% ) ¥ H  E B 2 ke T e s O R (i
afi, LA 34 R o Al KR R Ak
2 HiEE&%R
2.1 fiEEH

£, 4% #1: . Waters Xbridge Cis (250 mm x 4.6 mm, 5
um) ; LA : 0.1% B IR (A) -6 (B) , B EEVERE (0~12
min, 15% Bj; 12~60 min, 15% —36% B) ; i i : 1.0
mL/min; K 203 nm M : 20 °C; #EFEE:5 pl.
2.2 BREIEIE
2.2.1 TRAXRGIEW BTG AR AT G R
“ERAF R AS I Rg A A S BAT Rb, XTI i 451
O SFOE B TR — 10 mL &, 0 i s i,
A AR 5 A I B o R v B 43 03 A 0.546 8,0.238 2,
0.163 0,1.245 6.1.614 4.2.072 8 mg/mL IR X} R i
W F W K% R R A X IS S S, BT
2 mL FE O o A R S b AR 45 R I B B
W B 43914 0.273 4.0.119 1,0.081 5 ,0.622 8.0.807 2.,
1.036 4 mg/mL AR5 % BT
2.2.2 HHAIAW RS EIEM 0.3 mL, B F 10 mL
R, I S R, B A AL B 25 min, O EE R,
T A 25, B2, 482 0.45 um AL I g o, Bk g
W, BpAS.

2.2.3  FHPEXTREVSW  HALBE R A R AL Ty L
il £ T AW Bl (AT ARFE R =B B9 s — B AR & , 5
F242.2.27 0T Ikl B AT AR FE R = A —
X HE U

2.3 RFERMELE
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Ri; 5)\%‘%% Rg; 6}\72%% Rb,

A.mixed control; B.test sample; C.negative control without Paeonia lacti-
flora; D.negative control without Panax notoginseng; E.negative control
without Citrus aurantium; 1.paeoniflorin; 2.naringin; 3. neohesperidin; 4.

notoginsenoside R;;5.ginsenoside Rg;; 6. ginsenoside Rb;
Bl S3kHEeILE
Figl HPLC chromatograms
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LML TERR L,
2.5 EEMRSHNRER
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0.082 0,0.029 8,0.028 5.0.436 0. 0.403 6.0.310 9 pg,
LOD 4351 47 0.027 9.0.009 5.0.010 2.0.124 6.0.121 1.,
0.093 3 pg.

1 EHAFESLETERE

Tab 1 Regression equations and linear ranges

FER i r SIRE, pg
Ajdit y=1116.779 03x+36.567 84 09999 0273 4~2.734
A y=2721 479 17x-4383 76 09999 0.1191~1.191
Ml =3 977.519 951-0.436 07 09999 0.081 5~0815
LRI y=186.834 21+1331 93 09999 0.6228~6.228
ABiEfiRg y=221340 TTr+0.312. 47 09999 0.8072~8.072
ABRAFRb, y=139.370 51x+3.178 89 09999 1,036 4~10.364

2.6 RBEEILR

F % 2,217 300 R 1R A % BRI W5 L, %
“2.17 IR T AR SRR A 6 UK, TE SR IE AR, 45
W TN T BT T S LR ROAS BT
Rg, Il A\ 2 & 1T Rb, W& 7] FL A9 RSD 43 71l 24 0.83%
0.79% .0.92% .1.02% .0.98% .1.13% (n=6) , T I (L 7%
FER R
2.7 REMLE

FE W 2.2.27 35T A3 i I W (L5 0 160301) 5
uL, A5 FEIR N ACE 0.2.4.8,12,24 hEF“2.17 5 F
G SRR E D SR IETR AR . 253, ATETT Al
T B 1T =L BT RIOAS B R AIAZS BT Rb,
U TR R A RSD 43 91124 0.91% . 1.03% . 1.15% .0.98% .
1.34% . 1.22% (n=6) , & W I 128 i V5 W7 =25 0 1 0
24 hINFRUENE R T
2.8 EEHIKE

B[R] —HERE S (L5 £ 160301) 36 &, #242.2.27 I |
05 ¥ il A B A VA R, TR 2.1 IR 8 33% 2k R AR
RERTRE 4 TR AP S o g = S I M R s - 2 SO ]
T M B LR TR OASETRGMAS
AT Rb, 5 1 AU (43514 1.903 2,0.966 8.,0.602 5.,
5.132 2,13.343 1,9.644 7 mg/mL,RSD 435 4 1.21% .
0.89% .0.97% .1.05% .1.18% .1.42% (n=6) , £ A& Iy
REREERIT
2.9 IR IR

BORE i (415 : 160301)0.15 mL, 226 443, 2 A —
FE SRR AT T BT LR ROAS
AT R A S A Rb, X IR S, #22.2.27 500 F 7 il £
P A VA T, AR 2.7 T T (g A5 R R | 1 SR
RGN EIRCR , 25 R Lk 2.
2.10 HmEENE

B3 HERE A3 B, 0 2.2.27 T T 5 el 45 At
VSR, P 2.1 T o S R 5 10 S TR AR
VARG i 85 R L3R 3,
3 iTie
3.1 BIEHERIEE

AR % 5% T Agilent Eclipse Plus Cis., Agilent

THEZED; 2017 455 28 4 181

F2 MAELKRKEER (n=06)

Tab 2 Results of recovery tests(n==06)
. Eu“uﬁ A, R, MR SRR RSD,
,mg mg mg 2,9 W, % %
AHE 02916 0293 4 05830 993 99.09 081
02916 0293 4 05817 98.88
02916 0293 4 05823 99.08
02916 0293 4 05860 10034
02916 0293 4 05787 9785
02916 0293 4 05822 99,05
A 0.1373 0.1398 02788 101.22 9939 1.09
0.1373 0.1398 02764 99.50
01373 01398 02745 98.14
01373 01398 02756 98.93
01373 0.1398 02769 99.86
0.1373 0.1398 02753 9871
Bl 00857 00884 01727 98.42 99.87 129
00857 00884 0.1743 100.23
00857 00884 01760 10215
00857 0.088 4 01738 99.66
00857 00884 01732 98.98
00857 00884 01739 9.7
=LEFR 07567 0765 5 1541 100.25 99.06 096
07567 0765 5 15196 99.66
07567 07655 15155 99.12
07567 07655 15075 98.08
07567 0765 5 15180 99.45
07567 0765 5 1505 1 9.7
ABEHRg 20642 20706 40859 97.64 98.19 081
20642 20706 40793 973
20642 20706 40988 9826
20642 20706 41251 99.53
20642 20706 40897 97.82
20642 20706 41048 98.55
ABEHRD 14872 14934 29857 100.34 99.69 L1
14872 14934 29730 99.49
14872 1493 4 30032 10151
14872 14934 29549 98.28
14872 14934 29673 99,11
14872 14934 29719 99.42

*3 HmEENELER(n=3,mg/mL)
Tab 3 Results of contents determination of samples
(n=3,mg/mL)

Bty A MR FERT CLEER ABEfRg  ABRIR
160301 1941 09154 0573 5045 13.761 1 99144
160302 19033 09671 06026 51322 133431 96453
160303 18956 09891 05907 50980 13,0186 97278

Extend C.s Fll Waters Xbridge Cis 2,1 F 1 43 25 | 356 B 58
450 Agilent Eclipse Plus C s fl Agilent Extend Cs [
O B AR H 2%  E 25~50 min N (B B2 1F B RS Kz
T SRR OAS AT Re 1Y H ] R B) fa ik S gk
TR 5 10 2 Waters Xbridge Cis B, 85 807373 BS54
R Gr, H A5 X 52 . B, %6 % Waters
Xbridge Cis WA (1) €34T
3.2 MMKKHYIERE

AR A R 5 B B R FH 43 B AR 4 i 4 i 12
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W E B AIARARINFNEREESRGMNE T R, oL ES R — B0, ik AR A H, B
(1 800 r/min) 4~ ; 951 vA R ARAEJE 4 A 4 10% ,50% 90 % P 3+ 51 6 4242 [d(0.1) .d(0.5) .d(0.9)] A H AR, KA LA w2
Hn e B oA, IR A SAS 9.3 4 RS 2A T R(AFe B) AR ] |l — )" R R R 3R 8] BR) — 3k 1A o 4 B o A 6 — 5
Mo R AT IMAERI(0.1)FH1E A 3.96 um,d(0.5)F 3515 4 29.58 um, d(0.9)-F 3944 4 67.10 um; B )~ 3350 d(0.1)-F 3414
4 2.00 pm,d(0.5)F 3444 7.53 um . d(0.9)F394E 4 2851 pm, EiLHyI4F 24T RAESLE S 2 F8 K, A B EZ
X FBJ ;B HR&IRZ 6 — BT T AT 2T RAIK NG —BR T, S I 505 5 E R TN 2 sis
BASE SULOE - e 2 R i ¥ o D Rk QA

KEIR ARG B T RS B R — B

B B s s o i o A e e S S A i S a2 S A At et S S S

PEATINE . BEH 4T 203 nm 1283 nm A% K, 45 [2] TFUgHe, 75%, M5 =L iE a2 B FH R TR i

SLEFE 283 nm ARG ARSI KB, AT 25T Al FAMER[J]. b & P [ 25 X 5 52 4R, 2014, 38(2) : 178-180.
ks A e R T LR R SR IF Rg A (3] A BOAESA Y B 2 FRBSIE RE[)]. 3% 3 5 4
A B A Rb, BT, 51 34BN 2 S s 2 A,2015,31(15):2153-2156.

F 203 nm P K HEAFISE R, = LB R, A S AT Rg, [47] SRE%, 265, EOm, 5. 28A R AT R RO IR IR
FILAZ 615 R, Y 300045 i EL LAl 34 LA 9 €2 PR TR 5 A%, 2019, 38020) 35959001
UL R BASR I SIE K 2K 203 nm [5] &FEEME, &A-Fk, W AR, 5. P2yt b i ni o K 25 HiE
I~ E,]’ e ) ’ FHBFSE[T] A4 40 #7,2012,7(1) : 8-9.
B (m A — ,
[6] BRYRES, SREZE ATm ARSIk 22 oy 2B E A LG IR
EFH LT 20.25.30 °C3 MRS B AL \ e e L 0n
BB, 255, FEE N 20 CHE, 5 25 CCHI30 CHE L ijfﬁ[ﬁﬁf@m%’2016’44(‘26‘)'2? M
2o FhAAs . A ’ ’ [7] &8, E30m, X HPLC-ELSD ¥ 5 LR Bt i 2

R A NS R, 940 AT W 3 | Mok e AR S A2 R 1], 35 25 . 2000, 40 (11) ;

TRI IAE R R 20 °C, 1756—1758.

3.4 IR [87] XIH, ¥ 50 HPLC W RIS A ALEPATZGHE A i 1
EHARSHZMLWIE, BT AR s R 5 & R K e T R[] B % 5 4R ok, 2010, 11 (6) -

TN H 6 45 F 3 B VR TR . 43 58, R - /K 2R 442-446.

GEEATAE EE VR 340 AN R REVEBE I REA1E )y (9] WRSE, B —WLHPLC I H LR &b AS 21 R

AR BT B 5 JF 207K 2 G0 A6 3 e P P 5 A Rb B =R R R F B P B 25458 4 &, 2015,

Sy BRI, (R 2 AR, BUT 0.1 % BifR- 2.k 22(10):77-80. \ ‘

ﬁfﬂy?fﬁ iﬁ*ﬁﬁﬁ?*ﬁﬁgﬁﬁﬂ% , #é’éﬁg?ﬁ(ﬂﬁ%?ﬁﬁj*ﬁ [:[: [10] EJ(?J?:E@E, gﬁigéfﬂuzlyﬁlﬁlﬁﬁmﬁiﬁﬁ%‘)#EF')\%‘

5], 2 AT WS T 0 | LA 85 BT, B AR e 2 Re,Re, ROA=LZHRARI]. T B RBFH F

& &,2015,21(1):69-72.
(1] Jr s, HS, S0 5 HPLC 0 ik B 3% i 40K Ay
A1 R AS AT Re Re Rb & 1t [J]. F 4P & 25 571,

0.1 % WR- CNE1E i shAf
23 187 W N TR TR iR 7 A U < D] SRS = a3 o

AP TR L 670 P 6 43 fk B[RRI 2 2016.34(5) + 12281230,

S5 30wk [12] okl BEFE, J4E )7 , % HPLC YA IR IS 1 F5 00k

(1] XA W%, T =L SRR X R R 2 R HF A8 B RUBERS K AR 0 A Bk D]. o 18 25 4, 2014,
GV, o B 2545 &, 2012,29(4) : 172-174. 95(4).379-374.
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