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Correlation Analysis of Decoction Methods of Lonicerae similis
Flos and Scrophularia ningpoensis Based on HPLC
Fingerprint and Multi-components Determination
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Abstract ; This study aims to establish the HPLC fingerprints of Single decoction, Single decoction mixture and combined
decoctions of Lonicerae.similis Flos and Radix scrophulariae crude drugs,investigating changes that the fingerprints and
the content' of the index constituents for the liquids mixed by different methods. The separation was performed on SHI-
MADZU Inert Sustain C;q column (250 mm x4.6 mm,5 pm) with mobile phase composed of acetonitrile-0.2% phos-
phoric-acid-solution ( gradient elution) at the flow rate of 1.0 mL/min, The column temperature was set at 30 °C and the
detection wavelength was set at 210,240,235,236,325,327 and 280 nm; The experiment respectively set up the finger-
prints of 10 batches of Single decoction, Single decoction mixture and combined decoctions of Lonicerae similis Flos and
Radix scrophulariae crude drugs,demarcate common peaks and gain reference fingerprint. Attributing analysis the com-
mon peak of the fingerprint and determining the content of index ingredients through the 11 kinds of mixed control in the
liquids mixed by different methods. As a result,24 co-possessing peaks were marked in the HPLC fingerprints of single

decoction of Lonicerae similis Flos by taking chlorogenic acid peak as the reference peak,11 co-possessing peaks were
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marked in the HPLC fingerprints of single decoction of Radix scrophulariae by taking harpagoside peak as the reference
peak,35 common peaks were marked in the HPLC fingerprints of single decoction mixture and combined decoctions by
taking chlorogenic acid peak as the reference peak ;24 peaks belong to Lonicerae similis Flos and 11 peaks belong to Ra-
dix srophulariae ;Peak 5,10,15,16,17,22,24,25,26,33 and 34 respectively correspond to harpagide, neochlorogenic
acid , chlorogenic acid, cryptochlorogenic acid, caffeic acid ,isochlorogenic acid B,angelo glucoside C,isochlorogenic acid
A ,isochlorogenic acid C, harpagoside , cinnamic acid, respectively; In combined decoction, the total peak area was de-
creased, 10 peaks’ area decreased markedly,1 peak disappeared,and 10 peaks’ area increased significantly ; In-single
decoction mixture,2 peaks’ area decreased and 12 peaks’ area increased significantly. The content of the index c¢om-
ponents changed more obviously in combined decoction, but of which changed little in single decoction mixture. Hence

the type of chemical components had little difference between Single decoction, Single decoction mixture and combined

decoctions of Lonicerae similis Flos and Radix scrophulariae crude drugs,but the size of the peak areas wasrobviously dif>

ferent , the different method of mixing liquid had different effect on the content of active ingredients.

Key words : drug pair; Lonicerae similis Flos ; Radix scrophulariae ; HPLC ; fingerprint ;index component
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Table 1 Sample information
) JARAEH 5 ZZMe i NARAE S XS
No. Batches of Batches of No, Batches of Batches of
Lonicerae similis Flos Radix scrophulariae Lonicerae similis Flos Radix scrophulariae
1 20160110 20160101 6 20160305 20160319
2 20160112 20160104 7 20160406 20160507
3 20160115 20160110 8 20160408 20160509
4 20160302 20160315 9 20160410 20160511
5 20160304 20160317 10 20160420 20160513

42 min,78% B ;42 ~ 57 min,76% B;57 ~63,70% B;
63 ~65,45%B) ,J5i547 5 min; KM K 210 nm (0
~9 min) 325 nm(9 ~16.5 min) 236 nm(16.5 ~20
min) 235 nm(20 ~25 min) .327 nm (25 ~28 min)
240 nm(28 ~33 min) 327 nm(33 ~54 min) 280 nm
(54 ~65 min) ; FERE 25 C ;i 1. 0 mL/min; gE£E
i 10 pL,
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211.20.352. 60,199. 10,213. 15.,200. 55 .38. 00,309 25 |
101. 10 F115.20 pg/mL AT YT IR SRR
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PER AV, A BIHEREIN S AR B8 T 75 [ 3, 10 41L)1]
BRAC SRR AR 2 24 A3 e, o 15 504 4 i
MR g0, e/ 2 IR0 (S) ;10 it X BRI b o8
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Fig. 1  The fingerprints of 10 batches of Lonicerae similis

Flos crude drugs decoction

1)

- e W— A
g B
e & x
|- —
= Al »
R
- t " |
R
By . =

o L
an
1

PEEERER N 2R
Ymin

2 10 tXSHMBERMBIE Y EE A AR E
Fig. 2 The fingerprintstof 10 batches of S. ningpoensis crude

drugs decoction
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Fig.3  The fingerprints of 10 batches of Single decoction

mixture of Lonicerae similis Flos and S. ningpoensis

crude drugs
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Fig. 4  Fingerprints of 10 batches of combined decoctions of

Lonicerae similis Flos and S. ningpoensis crude drugs
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Fig. 5 HPLC chromatogram of Lonicerae similis Flos (C1)

S. ningpoensis ( X1), combined decoctions ( HI ),

single decoction mixture (J1) and mixed control
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Table 2 The peak areas of common peaks of joint solution and single decoction mixed solution and single decoction solution of
Lonicerae similis Flos and S. ningpoensis crude drugs
Jll%&ﬁi@z{ By 2} A - -
% RT 4Rk VeV deeoctionof Bl AR Single
Peak  (min) Name Peak Lonicerae. ~ decoction - Combined g ion
assignment similis of Rade' decoctions mixture
Flos scrophulariae
1 5.52 %% Radix serophulariae 37.3 37.4 39.8
2 6.43 %% Radiy scrophulariae 116.5 302.11 301.4 1
3 7.24 %2 Radix scrophulariae 26.8 26.9 27.2
4 7.89 %2 Radix scrophulariae 30.7 29.9 32.8
5 8.83 W5 [ H harpagide %2 Radix scrophulariae 96.9 160.9 1 123.8 1
6 9.48 %% Radix scrophulariae 23.7 57.51 79.8 1
7 9.93 %2 Radix scrophulariae 16.2 49.31 811
8 10.53 AR AE Lonicerae similis Flos 53 29.4 | 90.2 1
9 15.29 JIISRAE Lonicerae similis Flos 88.2 117.4 1 98.2
10 16.48 Hr 4k AR neochlorogenic acid JI4R4E Lonicerae similis Flos 3038.6 780.1 | 3355.8 1
11 18.52 JIARAE Lonicerae similis Flos 523.4 528.7 529.6
12 20.16 JISRAE Lonicerae similis Flos 64.5 65.8 80.6 1
13 23.89 JI4R4E Lonicerae similis Flos 567.3 493.2 | 566.8
14 24.44 JIARAE Lonicerae similis Flos 227.2 0 822.4 1
15 26.99 23 JE iR chlorogenic acid JIVERAE Lonicerae similis Flos 7124.8 9285.8 1 6535 |
16 27.85  BREZRJEFR cryptochlorogenic acid JI4R4E Lonicerae similis Flos 3430.9 2471.6 | 3631 1
17 30.47 WMERR caffeic acid 4R A€ Lonicerae similis Flos 651.5 517.9 | 655
18 30.95 AR AE Lonicerae similis Flos 184.3 154.8 | 181
19 41.14 JISRAE Lonicerae similis Flos 150.7 174.9 1 184.6 1
20 42.29 JI4RAE Lonicerae similis Flos 39.5 63.11 671
21 42.68 AR AE Lonicerae similis Flos 174 179.6 247.4 1
22 43.73 RLRJEER B, isochlorogenic acid B JI|4E4E Lonicerae similis Flos 4365.1 3242.1 4118.4
23 44.38 JI4R4E Lonicerae similis Flos 130.5 132.4 46.2 |
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2:5% 2 ( Continued Tab. 2)

JIARAE B

Z AR ey N
Single Z/_i'ﬁ‘”‘ i L HRNRA W
. EYE) o Single BRI .
353 RT A decoction of . . . Single
. Peak . decoction Combined R
Peak ('min) Name . Lonicerae . . . decoction
assignment L of Radix decoctions .
similis . mixture
scrophulariae
Flos
24 45.31 L% H Cangelo glucoside C %2 Radix scrophulariae 220.7 223.5 241.8
25 45.88 F4JRFR A, isochlorogenic acid A JI|44E Lonicerae similis Flos 3269.9 3490.5 3309
26 47.95 SF&JER Cisochlorogenic acid C JI4RAE Lonicerae similis Flos 4418.8 4777.8 1 4341.4
27 49.17 JI4E4E Lonicerae similis Flos 37.9 39.1 44,6
28 50.34 JIRAE Lonicerae similis Flos 41.8 42.9 39.6
29 50.95 JI4RAE Lonicerae similis Flos 38.3 37.7 35.6
30 54.2 JI4R 4% Lonicerae similis Flos 17.6 20.1 18.3
31 54.9 JIERAE Lonicerae similis Flos 38.1 39.2 38.7
32 55.7 JIEAE Lonicerae similis Flos 82:3 21.11 22.2]
33 56.61 W ELAR T harpagoside %% Radix scrophulariae 613.1 828.51 616.4
34 60.09 PFERR cinnamic acid %% Radix scrophulariae 1945.7 1254.1 ] 1927
35 61.98 %% Radix scrophulariae 91.1 31.9 ] 93.6

TE: 1L MR RO L B IR A5 VAT R4 0 i AR B R A 1 85 AT

Note: 1 . | indicated that the average peak area of the combined decoction.and the single decoction-mixture was higher and lower than that of the single

decoction.

2.6 ERRSEEZURR

2.6.1 KMFEFZEER

REREI 2. 2. 17 IR R 5 0k IR A S5 3
2.1.1 mL, 254K CE 5.10,10,10,10 25 mL &

TRERE ST, DL T AR AR O3 (E 8 Y il o R vk 2
(pg/mL) Jy X Al 2 i b o i 26, 2 043 09 1813 J7

v R P A B RS 20 DU (A3

T ARVEVEE L2 4, 221 11 eGP L ok
A RAFo

x3 AT EER S KRR ML E
Table 3 Regression equations and linear ranges of 11 active components
Lz CIpRe i JRHE
Component Regression equation r value jnear range

(ug/mL)
B4k )5 R Neochlorogenic acid Y =31.618X -21.654 0.9998 10.044 ~2.511 x 10?
ZgJF % Chlorogenic acid Y =30.52X -72.048 0.9999 28.414 ~7.103 x 10*
[2%JE R Cryptochlorogenic acid Y =32.024X + 52.782 0.9996 8.448 ~2.112 x 10
WNHERR Caffeic acid Y=17.666X + 0.3146 1.0000 14.104 ~3.526 x 10*
S 4% )R Bisochlorogenic acid B Y =29.803X -7.2121 0.9999 8.364 ~1.991 x 10*
SFEEJRER A isochlorogenic acid A Y =30.079X -16. 177 0.9999 8.526 ~2.132 x 10*
52 JE R Cisochlorogenic acid C Y =30.938x + 1.3791 0.9999 8.022 ~2.006 x 10*
WA T4 Harpagide Y=101.73x + 14.15 0.9999 1.520 ~0.380 x 10?
M BT Harpagoside Y =12.395x -2.0392 1.0000 12.37 ~3.093 x 10?
AR Cinnamic acid Y =73.054x —40.566 0.9997 4.044 ~1.011 x 10?
LT Cangelo glucoside C Y =354.6x + 64.669 0.9997 0.608 ~0. 152 x 10?

2.6.2 HEFERARE

B 2. 2. 17 R 3R 4 % I A B

“2. 17T A AR S HEAE 6 U, I S 0 T A

GERFW], 11 Fh 0 By e 1 AR RSD 975 3% DL,
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T ARG B A
2.6.3 AEmMHIXE

SHRSUEIE Ty ik a7 02, 3. 27 e, i i
1 24 h WASE I R 4F, AR AN AR
2.6.4 TH MR

SIS RIS T <2, 3. 37, iZ T EEE
PR A, AN PR
2.6.5 JmAFwlk RaX IR

FER W1 mL 1 i A1 R AR -2 S 2 it
A 6 43 (J1 ~J6) , 435l 25 mL &P K%

PR A XoF B A 8 VRS o (S5 T & 15 DU 40
() A 24 ) L i 50% WS e 5 B 205 $55) , ik,
HREEUEIR , R A A TS 3t VS W . #6217 T
TGS AR , SRR PICR 25 3R
L1 AN B3 00 SF- 349 IR T s 3R B4 7E 99% ~ 102% 2.
i), RSD #/hNF 3% .
2.6.6 ML EME

B2, 27 350 At A R S R 20 17 T
T ATE SRR E , ASMRIE TR A g 1T A
TR B2 o f A R R 5

x4 BRAENEZEREEVNELER (myg)
Table 4  The results of multi-index quantitative analysis (mg/g)

, JIRAEHRT(CT) KZHRN(X]) A RO (T1) HRNRAW(HL)
%y . . . . o g

C . Single decoction of Single decoction of Combined Single

emponen Lonicerae similis Flos Radix scrophulariae decoctions decoction mixture
HrakJ5iE Neochlorogenic acid 5.941 - 1.525 6.501
ZxJE R Chlorogenic acid 14.141 - 18.431 12.971
[E&t iR Cryptochlorogenic acid 6.558 - 4.724 6.941
WIHERR Caffeic acid 0.023 ~ 0.018 0.023
SFEx 52 Bisochlorogenic acid B 9.028 - 6.705 8.518
ek R A Tsochlorogenic acid A 6.728 - 7.182 6. 809
SF 2R Cisochlorogenic acid C 8. 826 - 9.544 8.672
I EL ¥ Harpagide - 0.055 0.091 0.070
W BT Harpagoside - 3.092 4.178 3.108
AR Cinnamic acid - 10.788 6.954 10. 685
LG Cangelo glucoside C - 0.181 0.184 0.198

2.6.7 FRARER G S ZEMG T

LY LR R L AN BT 2 b BB IR S35
BRI o3 B ICEORZE AL , T 5 O 2R IR &
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