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Study on the Multi-wavelength HPLC Fingerprinting of Scrophulariae Radix

XU Si-si, ZHU Yue-yue, NIE Shi-ming"
(Hubei University of Chinese Medcine, Wuhan 430065, China)

[ Abstract | Objective: Using the multi-wavelength high performance liquid chromatography ( HPLC) for
testing 10 Scrophulariae Radix samples from Zhejiang Panan, Hubei Enshi, ect. To provide a new method for
scientific evaluation and effective control of its quality, and establish the multi-wavelength HPLC fingerprinting of
Scrophulariae Radix from different places. Method: Chromatographic conditions: Thermo C,; column, gradient
elution was applied with acetonitrile and 0. 1% methane acid as the mobile-phase. Uliraviolet (UV ) was used
combined with multiple wavelength to detect the chromatographic peaks that cannot be displayed in the same
channel. The wavelength timetable was as follows, from 0 to 5 min the wavelength was 230 nm; from 5 to 13 min
was 210 nm; from 13 to 23 min was 320 nm; from 23 to 50 min was 278 nm. The flow rate was 1 mL *min "' and
the column temperature was maintained at 30 “C. Result; A HPLC fingerprinting pattern was set up based on
multi-wavelength combined with UV, which demarcated 25 commom peaks and confirmed 6 peaks. The index
similarty of those Scrophulariae Radix fingerprinting which analysised through similarity evaluation system for
chromatographic fingerprint of TCM ( Version 2004 A) were all greater than 0. 90. Conclusion: The approach of
multi-wavelength HPLC will help to differentiate and evaluate the quality of Scrophulariae Radix. The method is
highly sensitive, characteristic peaks of large quantity, chromatographic large amount of information that will help
evaluate the quality of Scrophulariaceae Radix.

[ Key words | Scrophulariae Radix; multi-wavelength; HPLC; fingerprinting
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1 ##
1.1 2% Dionex P680 #Y = & W #H 4 3% 4% .

BS1108 1/10 J3 43 #1 K F (b 50 3¢ 2 0] Hr Bl 2= AL &%
A FR/A T (SK7200HP B 7 i3 7 Y4 . JC202-1 SA
AR L TR AR ()7 N 24 2% T R iR A A R A
A) HZEHEIE M Thermo C ¢ {03 # (4. 6 mm x 250
mm,5 pum)
L2 0 e XS R (I T [ 25 0 A
w6 GE BT, it 111729-200602 ) | e 2 4 1 X Bt b
(g T [ 25 0 A W s R g B, it 45 111730-
200605 ) Bk i 3 6T B (I T H ARG 42 T
kR 2, # 5 016-10351, 4 i =98% ) | K¢ i %)
RS (3 o [ 24 5t AR W o o S i i, dit 5 0808-
9803) | A FE R X B Aty ( W T [ 24 48 Ak 27 15 A FR
NA) LA E =99. 5% 35 F20090915) |28 #% 1% H -C
(0T i T F A W R I A BR A W) 4l B =
98% , it 5 09090332) ,

Fisher 7 F) $2& i 19 €0 38 I 035 H iz, KA
TR EZRK, HAG 3 R A A Al
L3 ffeEdh XS0 Al 3k 10 i, Hrp
— IR T X S B 1) 25, B AEIR AR 7 Al
TR —# B A T B IR . XSRS
Jerb e 25 K AF A 2 H = R R D B S e S X SR
HY XS Scrophularia ningpoensis Hemsl. BT AR
SCEEH 10 #E X S UK 7 i 30 Z2 R S E Y
JoT B B, T R A I B 45 A b 24 ) 2010 4R
W —F8 X S o i b o, BRSO RS AR R =
ADTF0.45% , 10 X SR F B R 1, 5 5
EMEERWEK 2,
2 FEEER
2.1 %M S RgeE R
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x1 ZBRAREBR
No. RAEHLE o U et
&R
U WYL 2 X 5 25 He it WL in AR 2011-12-22
2 WITLAE R X S 2 Mt WL Tk R 2011-12-22
3 EERMINZ S L FP TR 2012-02-15
4 HIEKENZS 44 FHR AR 2012-02-15
5 WKWK S A R LR 2012-02-15
6 WL IR X S 2 b S 4L AR A 2012-04-10
7 WAL B K S 2k B AL TR R 2012-04-10
8 NI Es T Pl iR R 2012-07-07
9 Jbmt AT AL AR N AR K25 0 Wi R 2012-07-08

10 Py [ERT R B B IRAF HTIT B R 2012-07-10

x2 ZBRREHEZEBWE(n=3) %
No. e AR JEg iy
1 2.81 0.14 2.95
2 2.56 0.16 2.72
3 2.91 0.08 2.97
4 2.62 0.13 2.75
5 2.55 0.10 2.65
6 2.82 0.12 2.94
7 2.67 0.12 2.79
8 2.25 0.18 2.43
9 2.64 0.12 2.76
10 3.00 0.12 3.12

2.1.1 WS AHRERE b\ be AR Ak b B S AR

WAF W ZNE (A)-0. 1% FR/K (B) W, #%
23 ME MBS EEVEDL, M 1.0 mL-min ™", A 30
C, 45 1 Wm0 06 7 5 B i,

R3I REBEHERBREHE

t/min TBhH A/ % WEhH B/ %

0-~15 3~10 97 ~90

15 ~30 10 ~25 90 ~75

30 ~45 25 ~35 75 ~65

45 ~50 353 65 ~97
2.1.2 KK ERE T Z SRR B R

SN CTEFFAL , Q00 H B il 288 180 7 BE AR O R e WAL
LR TR I 1) B o e R AL 1 2 278 i, HL Bl £
T i B4 11 e KM 4 2 320 nm, P KB E -0
~5 min, 230 nm;5 ~ 13 min,210 nm; 13 ~ 23 min,
320 nm;23 ~50 min,278 nm, bR K S L i



WER S 2 KAS X SRR HPLC 48 8RS BT

NN g 2 WEAE S RO R AR A AR B, e
R S AR I -C L AR L R RE TR A I
(EREATE

2.2 RS WE S B SR R R
(it =50 )2. 0 g KW FroE , B HIEHIE D K%
FIA 50% W EE 50 mL, %% %€, FRE i i, =29 1 h, &
FEANFR (T2 500 W, 451 2% 40 kHz) 30 min, i %, i
FroE BT 2, H 50% B Rb 2 ek 2k i or &=, B 50,
0.45 pm fCFLUERE IR L, BP A5 AR5 ot I

2.3 ZHRY RO RS ORI B AR e
HREE Bk I A I -C L PR A R N L
KGR, DL S RO BE S A W . DA BT
TERZ Y, Z MY WS 1 mL & B 20
pgo FLA T A S e BE 43 0 Ok B LA 40 mg - LT KE
40 mg- L™" Bk0T I 45 20 mg- L' 2 HE 9E H-C
50 mg-L ™" [AFEMR 60 mg-L~',

2.4 AGRIE D 53 RS WOBCHE IR I R S
FE 45 20 WL, 78 AWROAH €354, 4% 2. 1 00 551
W il sk ek 18, BN,

2.5 JikEE

2.5.1 AMEHEERE BCE (R
w15 ) JEESLHEAE S e Rk R, X H SR
25 A F B AAEIE S N AT 22 F AN S R R &
A W R BB ] RSD 0.02% ~0.74% , 4% A5 W 1
FURSD 0.28% ~1.55% , 75 & 48 SRS ) B0k
2.5.2 RoEtERE  HCE O W (R
w15 5l Tl 45 f5 0,3,6,10,15,24 h #F 4, id
OISR, XTI B 25 A 3 2 a5k 1 o il AT
2 5 VE VR AN, 45 R R W) 45 JE g 0% ) B B ] RSD
0.01% ~0.50% , &1 FL RSD 0.61% ~ 1.48% , iiF
WX TR 24 h WFRE .

2.5.3 EREMRE  BUE - S gy, ol A
M AW, ERE sk A . XA R 25 A
F S T 22 F VY SRR, 5
U {5 B4 B} [a] RSD 0.02% ~ 0.50% , W T F1 RSD
0.31% ~1.46% ,FWZ 5 EE BT
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L3 2.2 T J7 ik 43 S o A s R, R OE
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23 e (I TR H ) R BRI R o e T AR AR K HL AR
W BEAT | R 25 FE b I A 0 835 e | i

23 SN NS I S,
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F €0 1 A0 e A 2 8 335 41 0 TRT 38 AR ARLBE BT &R
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JEL G Bt AT 23 B, i LA AR 8 2 Y X
SRR AR SO S AR 1 ~25 i £
RBIESG A S VEFEC WL IET 1, ARG 10 it X SRR 48
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43.40 50.73

278 om

1449 21.74 20.00 36.23
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x4 10 HRF B EEEMNE

No. S S2 S3 sS4 S5 S6 s7 S8 S9 S10 X e 2
S1 1. 000 0.971 0.912 0. 898 0.904 0.909 0.930 0. 940 0.904 0.945 0.943
S2 0.971 1. 000 0.916 0.909 0.914 0.912 0.929 0.928 0.904 0.945 0.944
S3 0.912 0.916 1. 000 0.996 0.993 0.978 0.929 0. 947 0. 894 0.919 0.986
S4 0. 898 0.909 0.996 1. 000 0.995 0.978 0.924 0.936 0. 885 0.907 0.984
S5 0.904 0.914 0.993 0.995 1. 000 0.972 0.922 0.935 0. 882 0.909 0.981
S6 0.909 0.912 0.978 0.978 0.972 1. 000 0.969 0. 946 0.891 0.908 0.983
S7 0.930 0.929 0.929 0.924 0.922 0.969 1. 000 0.929 0. 880 0.928 0. 949
S8 0. 940 0.928 0. 947 0.936 0.935 0. 946 0.929 1. 000 0.948 0.964 0.973
S9 0.904 0.904 0. 894 0. 885 0. 882 0. 891 0. 880 0.948 1. 000 0.939 0.934
S10 0.945 0.945 0.919 0.907 0.909 0.908 0.928 0.964 0.939 1. 000 0.948
Xf BR 46 2 0.943 0.944 0.986 0.984 0.981 0.983 0.949 0.973 0.934 0.948 1. 000
23| 24 L HPLC fi 2 [ % A B0, g i< HPLC
13 17 RO L RERR 2 3 A @k i, e L RERE Bk
IR A K N TR R . B 2 AP KES
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17. it*%z% H:‘C;23‘ ué’.ﬂﬂk "_":;24. I;:-JEI::M liﬁ&%%\mméﬁ's,—{?ﬁ‘@gﬁ,mﬁz%@kﬁ%%%u%ﬂ
M3 XshENEReEE B RS %,
23 |24 [ &% 30k ]
17 [1] EZEGMERL PEARILMEZ M. —3E[S]. b
— Ao B 2GR A, 2010:108.
0 7.28 1456 21.83 29.11 3639 4367 5095

t/min
7. B M H-Ci23. LR 24, AL
B4 K (278 nm) X SR HPLC 55 EE L FEK

T \4-0- 2T 5 -2-0- P B9 5t KL -oo-L- U254 L AR
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ik, B — P A i B 22 b Ak 2 i 1 8 1% 15 R R
AEJ7 T A AEBR B BB . R ] 2 B KRl & 635 5
FSERCIEG S E A 001 A g s QKR i S R N TE
R BUE TR OGS E R, AR SRS
AE A BLAR 0 P AR T o

3.3 WShAHM R S BIR 0.1% W R-H B 4
JE-HEERGEIHITT 3% ~97% HIBLE VM . 4550 %
Wl OG- B RGN, 35 20101 I00 AP 35 ol AR B
VR A% 2 €0 35 0 1 WA RS, W A, r B o

3.4 KB A E g T 210,230,250,
260,278,300,320 nm A [EE KX Z S HPLC {551
SO o AR R AR 23 1 O T R AR 5 7 4, B
Wi 4 DRI 0 ~5 min Jy 230 nm (K2 3)
[t 210 nm /) ;5 ~ 13 min 2 210 nm ( B B F Bk
U3 25 R AR PRI 55 ) 513 ~ 23 min 0 320 nm (2
IRIEZ | HWE A 5 558 ) 323 ~ 50 min 24 278 nm
(LRI -C e R | YRR PR A5 AR AR PE 0 ) o
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