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Simultaneous determination of nine constituents in Pochen Huayu Pills by QAMS

CAI Lin, LIYi®
( North Sichuan Medical College, Nanchong 637000, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single-marker ( QAMS) method
for the simultaneous content determination of narirutin, hesperidin, nobiletin, 3, 5, 6, 7, 8, 3’, 4'-heptem-
thoxyflavone, a-cyperone, tetrahydropalmatine, dehydrocorydaline, corydaline and tetrahydroberberine in Pochen
Huayu Pills ( Magnoliae officinalis Cortex, Citri reticulatae Pericarpium, Cyperi Rhizoma, etc.). METHODS
The analysis of 70% ethanol extract of this drug was performed on a 30 °C thermostatic Waters Xbridge C,;column
(250 mmx4.6 mm, 5 um) , with the mobile phase comprising of acetonitrile-0. 1% glacial acetic acid flowing at
0.9 mL/min in a gradient elution manner, and the detection wavelengths were set at 242, 280, 300 nm. Tetrahydr-
opalmatine was used as an internal standard to calculate the relative correction factors of the other eight
constituents, after which the content determination was made. RESULTS Nine constituents showed good linear
relationships within their own ranges (r>0.999 0), whose average recoveries were 96.99% —99.91% with the
RSDs of 0. 67% —1. 62% . The results obtained by QAMS approximated those obtained by external standard method.
CONCLUSION This simple and stable method can be used for the quality control of Pochen Huayu Pills.
KEY WORDS: Pochen Huayu Pills; chemical constituents; quantitative analysis of multi-components by
single-marker ( QAMS)
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Waters 2695 Y &5 2 i A €635 AL W B 3¢ H
Waters 2] ; Agilent 1100 HY 55350 A0 (8 35 B
F [ Agilent A5 AB135-S AUHL T KF- W [ M EE
e 2 (B ARAFE; CY-5000 #YH
P VR AR W BT R 2 AR W R Ry AR
NI

B (5 110721201818, 4EJF 96.2% ) |
o-F B (HE S 110748-201815, 4l & 99.7% ) |
SERZE (5 110726-201819, 4 FF 99. 8% )
Xof BE A 34 T b R S 2 R e BB s TR R
(It 15032717, 4L 98.3% ) . #hjz =&FFH (dit
514090302, 4iJF 99.5% ). 3, 5, 6, 7, 8, 3',
4 HEIEER (S 15042302, 4EEF 99.5% ) |
US/INEERR, (415 PRF8050941, 40iJ¥ 98.8% ) Xf
HESH I T BT B SRR T R A PR F] 5 2580
(L5 17110821, 4l 99. 6% ) . KA LHMW (it
516040732, 4JF 98.8% ) X MR 5404 T i [
HAEYHEAR B A RAF, BEFS (Z6) . Bri .
AR (EEH) . EWIR (BRI . B (kD) .
A, KF, F£E, B, THF, IlF. AR
Z.HEKE (BEH) . BRSOk, R (B
=, PRSI A U4 250k A IR B4R A
SN B2 5 F AR IS 8 M IE A, A2
M BT S RT 5 E . AMITARARIL (9 g/ L,
5 4920006, 4920101, 4920115) Wy H KA B
2V L A BAD A RS FlaR il 25,
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2 HESHER

2.1 @&#%&H Waters Xbridge C fBIEHE (250 mmx
4.6 mm, 5 pm); WENMHINE (A) -0.1% KSR
(B)"** | BEEEVEME (0~14.0 min, 25.0%A; 14.0~
24.0 min, 25.0% ~ 40.0% A; 24.0 ~ 39.0 min,
40. 0% ~70.0% A; 39.0~59.0 min, 70.0% ~ 81.0%
A; 59.0~65.0 min, 81.0% ~25.0% A); A&
0.9 mL/min; #i& 30 °C; KM P K 300 nm (0~
31.0 min, MHEZZERTT, BT JIBREE, 3, 5,
6, 7, 8, 3/, 4t H & I & Bl )", 242 nm
(31.0~39.0 min, o-FFFET)" . 280 nm (39.0~
65.0 min, EHHRLER, LA LR, SER, MU
SUNEERL) 1 HERER 10 pL,

2.2 MRBERMNE KMEWRB L ZEHHE, B
B N %E. 3, 5,6, 7, 8, 3, 4-LH&R
SRR | o-AFRER , SRR OER | REEER, 5
A, PR/ NEEGONT B S T, 70% B3 ) AR
1 mL & 1.558, 1.814, 0.492, 0.338, 0.734,
0.146, 0.212, 0.178. 0. 132 mg bR B 4%
W, 4y 9IRS %R L 2.5 mL BT 50 mL 2,
70% £ P S A B =/ 77,9 pg/mL, B AT
90.7 pg/mL. JIBREZZ 24.6 pg/mL. 3, 5, 6, 7,
8, 3", 4'-LH HEEE 16.9 pg/mL, o7 [ W
36.7 pg/mL, HEFIRLE 7.3 ng/mL, EEEEM
10.6 wg/mL, G 8.9 pg/mL. DU & /) BE G
6.6 png/mLATAW, BT,

2.3 BhXeRpig Al g BULRE SR, BYRE, RS,
W2y5.0 g, KimPraE, & THREHEH T, HE
FIA 25 mL 70% S, PR Boat, fn#A el 4
45 min, ¥, 70% CEEAN IR B BT, FRA,
B0 5 min, EXJ:{%E{ﬁ, HIFEN

2.4 MHHSERHE HALNGTMTZ, o
SIS ERER | tH5E . B, GRER, BUEEIRE
PIPERESY, i “2.37 TR Aikdiles, BIfS,

2.5 FEFEFXR

2.5.1 LBYEFZE K& MO B | il
FIMERE S W, A5 “2.17 T35 51 T dEAE I
FE, SR 1, el AL, &R 5 A A1
AEINBIFEL ey, YR T 1.5, Hin#iEk
LA B MG T 3 500, BIPETG T,

2.5.2 KMEXRREHE FEHWIR “2.2” WFR
WA 2.0 mL, B T— 20 mL #&HiT, 70% &
RERRE R 2L, $B5), RN A, K2
BUS i, 70% LEEMRIRARRE 2, 4. 8, 16, 20 1,
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E. SRIEH 2 B P A

1. MR ZERE 2. BERHE 3. JIKKEE 4.3,5,6, 7, 8, 3, 4-LWEIEERH 5 o-FWME 6 EHRLE

7. EEERE 8. KM 9. MU/

1. narirutin =~ 2. hesperidin = 3. nobiletin 4. 3, 5, 6, 7, 8, 3', 4'-heptemthoxyflavone 5. a-cyperone 6. tetrahydropalmatine

7. dehydrocorydaline 8. corydaline 9. tetrahydroberberine

E1 &4 HPLC &igE

Fig.1 HPLC chromatograms of various constituents

A3 AE R R ATE B~F, 75 “2.17 WA 51
FREREINGE . DAVR RO R R B O R AR AR (X)), I

AR (V) #EATRIE, SR 1, Al
FIMIITERS AT RN AR R RAF

T1 BFRDTEEXR
Tab.1 Linear relationships of various constituents
WAy EIEV 2 r LV (pg-mL ")

Tilt B2 254 Y=8.631 9x10°X+1 087.4 0.999 5 7.79~155. 80
A Y=9.049 2x10°X-415.9 0.999 3 9.07~181. 40
JERE R Y=1.167 9x10°X+971. 4 0.999 6 2.46~49.20
3,5,6,7,8,3",4'& H G L v Y=1.302 4x10°X-1 073. 5 0.999 3 1.69~33. 80
-7 P T Y=1.395 8x10°X+815.7 0.999 7 3.67~73.40
SEHR O FR Y=7.785 2x10°X+285. 3 0.999 5 0.73~14. 60

LSS Y=1.101 9x10°X+917. 5 0.999 2 1.06~21.20
-t Y=9.009 8x10°X-537.9 0.999 4 0.89~17.80
DY /N BER Y=6.364 8x10°X+220. 8 0.999 1 0.66~13.20

2.5.3 MEmEERE REE R “2.27 TR X
MR, TE “2.17 TEFESME T AR E 6 Ik,
Sl fe 258, B, IR R, 3, 5, 6,
7, 8, 3", &-LWEENE, o-FFWE, EHES
F O EACE . S, DY A /) B 0 R
RSD 43 %l & 0.60% . 0.53% . 1.74% . 0.93% .
0.87% . 1.18% . 1.02% ., 1.29% . 1.35% , * #
INEAE S B R AT

2.5.4 EmEMWIRAE R LR A e, %
“2.37 TR T kAT 6 il W, TR
“2.17 WAATESAE N HEREI R, AR A R 2 AT
B, N ZE. 3, 5,6, 7, 8, 3/, 4L
BT . o AR PR EBR R KA
SHNE . DA /NEER A i RSD 435Ik 1. 44% |

1.27% . 0.56% . 1.60% . 1.36% . 0.89% . 1.72% .
1.86% . 0.97% , KX HEERERL,
2.5.5 FREris  WE - SE R, =ik
T, T0o,2. 4,8, 12, 16 h7E “2.17 Jifaijks
PETFHEREDE , DUASAM R 251 B . IR
£.3,5,6, 7,8, 3, 4-LHEEEN, oF
B . SESHR R RA LS, . WA/
BED I 171 AL RSD 43 51~ 0.63% . 0.58% . 1.69% .
0.88% . 0.52% . 1.07% . 0.98% . 1.26% . 1.41%,
TR 16 h WEREME R,
2.5.6  JnAEmILERE B HE A S AT
JURLE R, BRSS9y, M2y 2.5 ¢, MK
E, BTHRIEHIEHT, #2015 M (hEZ
HIY) U 24 5 T R 1 S BT T B IR 4R 5 R ) 2
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K, BN EWR (SR R/ 97.9%4% ., 96.99% . 99.91% . 98.38% . 99.12% .

0. 882 mg/mlL & H 1,056 mg/ml, N BF 2 &
0.322 mg/mL. 3, 5, 6, 7, 8, 3", 4L HH¥KE
i 0. 178 mg/mL ., a-F B 0. 544 mg/mL ., ZEHH
KLF 0.098 mg/mL, KA EER 0. 136 mg/mL,
SETR 0. 114 mg/mL, POE/NEESH 0. 078 mg/mL)
0.5, 1.0, 1.5 mL 43, # “2.3” T F )5kl
HUH SR, FE <2, 17 TGS AT A
A, THERICE, 58, MR ST B I
MRl %, 3, 5, 6, 7, 8, 3", 4'—& H A LB,
o-FFMMER . ESAR R LA, S, Y
LUINBETRT- YA [ 2R 5351 A 98.59% . 99. 56%

98.99% . 97.49% , RSD 4354 1.28% . 0.6, 1.45% .
1.34% ., 0%% ., 0.81%, 1.1, 1.62% , 0.84%

2.5.7 MMBOERFTME B “2.67 IR X
MR A~ F, FE C2.17 TGS R
R, IEMRLE N AR, TR 8 Ff sk /Y
FIXSREIE T (S ) DN fow =S/ S =
(AWXCﬁ) / (Aﬁx(:w)’ ,E;FF‘AW%EET%’Z,?E
VETIRL, €, hIE 512 2 2 BB FE, Ay, o F5 0
VTR, C oy D 5 I B0 R W R, AR AL
®2,

®2 BHROEMREERTF

Tab.2 Relative correction factors of various constituents

AR ARLIE R T ( NFRIE R 2 R)

Xof HE TR

3,5,6,7,8,3",4'-

Tl S BERCE JIBRER L B oM RN KA (RN

F 0.878 3 0.846 7 0.677 6 0.596 5 0.5513 0.684 8 0.869 2 1.255 1

E 0.891 6 0.841 1 0.662 5 0.598 1 0.557 2 0.702 9 0.864 3 1.216 4

D 0.905 7 0.864 2 0. 666 4 0.599 2 0.558 8 0.710 2 0.863 5 1.236 7

C 0.908 5 0.878 8 0.661 6 0. 606 4 0.552'5 0.718 4 0.872 6 1.227 8

B 0.905 5 0.856 5 0.670 0 0.595 7 0.564 4 0.700 4 0.865 1 1.208 4

A 0.900 4 0.861 4 0. 665 7 0.598 7 0.5556 0.708 2 0. 864 2 1.228 7
FH(H 0.898 3 0.858 1 0.667 3 0.599 1 0.556 6 0.704 2 0.866 5 1.228 8
RSD/% 1.28 1. 56 0. 88 0. 63 0. 86 1. 62 0.42 1.33

2.6 @RS K Xbridge C,,. Agilent Extend C, . Kromasil C g {43

2.6.1

I8 iR B “2.1.27 TR X}
VW, AE “2.17 TAE S N R REN B, B

=)
HE i

Waters €2695, Agilent 1100 & 3% 4%, A & Waters
®3 AEMLE, BIEHETHEITRERTFHEMm

Tab.3 Effects of different instruments and columns on relative correction factors

FEXSAHXS BB 552, S5 0Lk 3, Rl
B 5m (RSD<2.0% )

A ALIE N 7 (NAREEHR LK)

e At N . . 3,5,6,7,8,3",4'- ) R
M 2T B IREE o BN RECERERN SEM AU/
£ F R LR
Waters ¢2695  Waters Xbridge C q 0.8753  0.8396 0.6713 0.589 9 0.5539  0.6967  0.8651 1.2330
Agilent Extend C g 0.8818 0.8425  0.6604 0.5915 0.5647 0.7018  0.8629 1.2127
Kromasil C g 0.9116 0.8681  0.656 1 0.592 7 0.5429 0.7065 0.873 1 1.218 5
Agilent 1100 Waters Xbridge C g 0.9001 0.8709  0.660 7 0.601 6 0.5569 0.7137  0.8708 1.224 4
Agilent Extend Cg 0.8971 0.8527 0.6590 0.596 6 0.5607 0.7095 0.869 6 1.218 6
Kromasil C g 0.9129 0.8514 0.6638 0.602 8 0.5460 0.7175  0.8592 1.2227
FHE — 0.8965 0.8542 0.6619 0.595 8 0.5542 0.7076  0.8668 1.2216
RSD/% — 1.71 1.51 0.79 0.91 1.52 1.08 0.61 0.56

2.6.2 KRG E

B “2.1.27 TR X RSIR T,
16 “2.17 TS FIrREm 2, 2R i &

30, 35 °C X AIXIREIE R 1)
AT B (RSD<2.0% ) .

ISIA
o

m, i s, nf

0.8, 0.9, 1.0 mL/min XJ A X} #% 1E F F B9 52 1,
RN 4, PIHIITCHI RN (RSD<2.0% ),
2.6.3 FEIR OB “2.1.27 IR AR SAW, TE
“2.17 WA N HEREIE , BRARIAR 25,
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*4 AEGERREXEITEIEEFH R
Tab.4 Effects of different volumetric flow rates on relative correction factors

A HIE B - (AR IE R Z )

PRBULL 3,5,6,7,8,3,4'-
.- B : : [ = i b Lt = o
(mL-min™") Tl fe 25 H R e H BB 2% R . o- BT REE S RN
0.8 0.887 5 0.849 5 0.671 2 0.597 5 0.556 1 0.699 4 0. 869 2 1.2327
0.9 0.891 6 0.851 3 0. 669 4 0.594 6 0.554 3 0.698 6 0.863 9 1.2319
1.0 0.901 3 0.852 6 0. 667 2 0. 608 7 0.557 2 0.706 9 0.870 7 1.234 6
TFH(E 0.893 5 0.851 1 0.669 3 0.600 3 0.5559 0.701 6 0.870 9 1.233 1
RSD/% 0.79 0.18 0.30 1.24 0.26 0.65 0.92 0.11
x5 AEMFBIHEIEERFHIMN
Tab.5 Effects of different column temperatures on relative correction factors
AHXS AL E 7 ( B IERA R O R)
IR/ C ) ) 3,5,6,7,8,3',4'- X
Tl e 25 BB JERE R . - AR F SR 4 (WIS 37
L AR
25 0.891 3 0.852 6 0. 660 7 0.591 3 0.552 7 0.698 1 0.859 9 1.2153
30 0. 896 2 0.854 6 0. 665 9 0.596 4 0.559 1 0.701 5 0.864 7 1.229 4
35 0.901 5 0.8579 0. 669 2 0.601 9 0.564 2 0.708 3 0.869 5 1.245 6
SEXME 0.896 3 0.8550 0. 665 3 0.596 5 0.558 7 0.702 6 0.864 7 1.230 1
RSD/% 0.57 0.31 0. 64 0. 89 1.03 0.74 0.56 1.23
F6 FRAHEXTREBEIE
Tab. 6 Relative retention time of various constituents
AR O BRI ] ( NARIE R 23R
f B memr mew meez O0TSY e rasem wam o wahaem
L WY AR B
Waters 2695  Waters Xbridge C g 0.399 8 0.497 6 0.601 2 0.685 2 0.798 6 1.093 8 1.177 9 1.321 6
Agilent Extend C g 0.401 3 0.501 9 0. 603 7 0. 689 4 0. 801 2 1. 101 6 1.182 3 1.328 7
Kromasil C g 0.397 5 0.483 6 0.597 5 0.679 6 0.793 3 1.089 7 1.171 4 1.310 2
Agilent 1100 Waters Xbridge C g 0.394 6 0.492 2 0.597 3 0.680 7 0.793 9 1.087 7 1. 169 4 1.312 8
Agilent Extend C g 0.402 5 0.502 7 0. 607 6 0.691 3 0.802 2 1.109 5 1.186 8 1.330 1
Kromasil C g 0.3927 0.483 5 0.589 3 0.677 5 0.790 7 1.072 4 1.167 9 1.308 5
T — 0.3981 0.4936  0.599 4 0.683 9 0.7967 1.0924  1.1759 1.318 6
RSD/% — 0.97 1.75 1.05 0.82 0.59 1. 16 0. 65 0.72

2.8 HomcAEAE W3 HMAN, & “2.37 AR, SERWERT, R 2 FOrEEiRE R T
WURJr il s bl s i, 78 <2017 WEEEME 2R (RSD<2.0% ),
THERENE, A RERASMRE . — M2 AR S

®7 BEHHESHAENESER (mg/g, n=3)

Tab.7 Results of content determination of various constituents (mg/g, n=3)

e 4920096 4920101 4920115
- Sk — W Tk SR — W ATk Sk — W ATk
FETARE 0.039 — 0. 042 — 0.033 —
Tl 251 0.354 0. 366 0. 300 0.305 0.371 0. 361
A 0.419 0.425 0. 432 0.423 0.379 0. 390
NBR Rz 2 0. 126 0.122 0. 142 0.138 0.109 0.111
3,5,6,7,8,3 4’k H A FL TR 0.072 0.070 0. 065 0. 064 0.079 0.076
-7 BT 0.217 0.209 0.237 0.230 0. 186 0.192
TR 0. 055 0. 053 0. 047 0. 048 0. 060 0. 059
LD 0. 047 0. 048 0. 043 0. 042 0. 053 0. 051
DY S/ INBER 0.031 0. 030 0. 027 0.028 0. 035 0. 034
3 itig sk, JEANEIRAT R, TETBRWE, AN E A B

FNICACAR AL A B B R ARAR . B B2, e R, BEEBME . Wik, Ut
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A, SEWI . T BCBRATARAR R R, A R,
EME . R AR MR, ARk, T
. R, AR, BaE . ML
P iR IRnK, Aok, HEEAEZY, i
2y, WAGH, AREIMHE. JTFTEHEZY,
v 245 SR R A A R SR DUR 20
iR, A, 12y, ASLERPEBANTULAR LA 25
AWM & - A MEER, FZ5BRR . Bloe, BRI &
TR = B INRER ., 3, 5, 6, 7, 8,
3, 4-EHVEIE SR, IR T IR L
ESNIPNE % U0 I ORI S (EPSE R DR
gy, RH—MZIE, DSEROZ NS, dEar
55 A o Z 1B R AR XA IE N, JF s i %
2. OARIEEN . SMREIE SR, RBZTT
VEPRVETIE, RREVELF, AT iRl B pE o A
il

S 3.

ERZMZE R 2. e NRILMEZ M, 2015 4F iR —3
[S]. demt, o EEE 25 R AL, 2015. 139-140; 191;
197; 246; 258; 827.

(1]

Bl BREC. P 4 b BB R

[4]

[5]

[10]

[11]

[12]

BRI 0], Ay, 2015, 37(1); 149-153.

MRHALL, Rk, HAEM. 17 SRR 7 B b oA 04
B RIET]. WREZETRE, 2010, 17(11) . 41-42.
TEHE, £ &, RESR, % OSEZHE W o7
FRMEL)]. KERH, 2013, 40(1); 28-29.

HFEE, skER, AREME, % HPLC 3 W B A2 o 1K
s R EEIEM A S R[], 2P aeak, 2000,
29(1): 10-15.

FEREDR, BEUKAE, 2R, SF. RS SORO Rk U E BR
ARG 4 RO AR (D] )RR, 2016,
32(4): 439-443.

PR, N, M, L MR TR
BT[], PEEREZ LG, 2015, 35(5): 389-392.
7 W% HPLC B2 AR 7= MG i 2 61 b 5 Rl 9 el &
W[J]. 29 obreak, 2015, 35(8): 1403-1407.
Eetmay, Mk M. RP-HPLC i [w] i 2 it 8 1 2% e 7 ks
o7 R 1], P2, 2016, 47(4): 606-609.

JA W, W5t HPLC-DAD ¥k [A) Rl E 5 & b 4 FheE
BRAY A T]. ERERIRESAR, 2014, 39(7) ; 1017-1019.
XEZ, WAk, B/, & pglEsEY (Q-
Marker) : F125 7= 5 B ARSI S]], hEZ, 2016,
47(9) ; 1443-1457.

TR, W, BEE, &ORT TN ey
FBrimbraid) (Q-marker) WFFFEAR[J]. HEZ), 2018, 49
(1): 1-13.
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AN RO (b gy AMEIRSE) b4 Mo AR, JFEESE HPLC RHIEIETE 773k

%

21 50% P EESRIBOR 19 387K F] Thermo Acclaim TM 120 C (35 4E (4.6 mmx250 mm, 5 pm); FBIAHLNE-0. 1% B
B2, BRIEVERL, AFRVE 1.0 mL/min; AP 240, 246 nm; R 35 °C, SR HiETF. D&, AMEIEER . BAb
BNGrIAE 2. 481 8~124.087 6, 2.328 5~116.424 0, 1.064 8~53.239 8, 1.528 3~76.416 0 pg/mL JERINLM LR R
I (r=0.999 9), ¥ hnAE B4R 2 508 102.43% . 98.61% . 92.02% . 96.93% , RSD 43l A 3.75% . 5.79% .

3.46% . 5.80% , 15 fHLEESERAEEE A 6 NFRIEIE
FH I B fife 25 BURL G o B 423

FHRUE 0.997~0.999, Z5it

iy ik A, AL, W]
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