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Study on UPLC Characteristic Chromatograms of Fuodia rutaecarpa, Processed E. rutaecarpa Decoction
Piece, Water Decoction and Formula Granules

DENG Lihong, ZHANG Zhipeng, TIAN Qingging, CHENG Xueren, LU Yun, LIU Liaoyuan (Guangdong Yifang
Pharmaceutical Co., Ltd./Guangdong Provincial Key Laboratory of Traditional Chinese Medicine Formula
Granule, Guangdong Foshan 528244, China)

ABSTRACT OBJECTIVE: To establish UPLC characteristic chromatograms of Euodia rutaecarpa, processed E. rutaecarpa
decoction piece, water decoction and formula granules, and to compare its relationship and difference. METHODS: UPLC method
was used. The determination was performed on YMC Triart C;s column with mobile phase consisted of acetonitrile-0.19% phosphoric
acid water solution (gradient elution) at the flow rate of 0.3 mL/min. The detection wavelength was set at 254 nm, and column
temperature was 30 °C. The sample size was 1 pL. Using limonin as reference, the characteristic chromatograms of E. rutaecarpa,
processd E. rutaecarpa decoction piece, water decoction and formula granules (each 10 batches, totally 60 batches) were drawn.
The similarity was evaluated with TCM Chromatographic Fingerprint Similarity Evaluation System (2012 edition) , and to
determine the common characteristic peak. The differences of ratio of common characteristic peak area were evalucoted according to
variance analysis. Meanwhile, the cluster analysis and principal component analysis (PCA) were performed to research the
differences of E. rutaecarpa, processed E. rutaecarpa decoction piece, water decoction and formula granules by using SPSS 20.0
software. RESULTS: Totally 16 and 17 common peaks were respectively confirmed in characteristic chromatograms of E.
rutaecarpa samples and processed E. rutaecarpa samples (decoction piece, water decoction and formula granules). No. 8, 9, 11,
17 peaks were identified as limonin, evodiamine, rutaecarpine and glycyrrhizic acid. Compared with decoction piece, the
similarities of characteristic peak between water decoction and formula granules were lower than 0.55, while those between water
decoction and formula granule were higher than 0.95. Cluster analysis and PCA results showed that E. rutaecarpa decoction piece
and processed E. rutaecarpa decoction piece could be clustered into one category; E. rutaecarpa water decoction and formula
granules could be clustered into one category; processed E. rutaecarpa water decoction and formula granules could be clustered
into one category. CONCLUSIONS: Compared with E. rutaecarpa, processed E. rutaecarpa additionally contain glycyrrhizic acid;

main chemical components of decoction piece, water decoction and formula granules are basically the same, but the contents of the

— N components between decoction piece to water decoction and
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(Juss.) Benth.]. f1 & [Euodia rutaecarpa (Juss.) Benth.
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U, BRI R, SRR R A AW A T R
DL B W IR 2 HE A 2Ry, b A
SR WS AR 0 A P 22 R BRI VR LAY RN
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Tab 1 Source information of 10 batches of E. rutae-

carpa
He i g G5 il Pl
| FRH NI 6 FHH i
2 SR s 7 SR Wrg
3 FRH N 8 FRH THE
4 FRH I AL H AR 9 FRH THE
5 FRH JEAERRRK || 10 R NIk

2 FEELER
2.1 REBRBMEIZEEREOHE

B 1Ot SR 2R 8 25 b , #4218 2015 4F R Hp [ 24 ) (—
BB ) S AW IR R M il ik R T 430 R 10
e ZE R (S5 YL~Y10) Fl 10 Hb ] 52 45 e ik Fr
(G5 : Y11~Y20) ; Fie BB ST LA v 24 Ji 24 % 48 A
TE VR 2 b R R AR DGR, 40 S A5 1O HEAH N 1)
SLAEBE K BT (45 S1~S10) FI i 52 45 5 /K By (4
5:811~820) , 4 1 000 mL 7K FIWE FH 100 g 4k A hn 7k At
Hiilts .
2.2 kLM

1% . YMC Triart Cs(100 mm=2.1 mm, 1.9 pm) ;
T : O (A)-0.1 % BEFR/K B (B) , B0 B PERR (0~9
min, 8% A;9~18 min, 8% A—30%A ; 18~28 min, 30% A—>
80%A;28~33 min,80%A—100%A) ; Jii# : 0.3 mL/min;
R+ 254 nm s A3 - 30°C ; JEFE R 2 1 ul,
2.3 MRABBABROHEE
2.3.1 IRAXRESAW o B S EE R | S A B IR
B A T O BE S B RSO, 0 2 - Y Uk R
TRAVW (25 15, V/V) il A 1 mL H 43 51 5 22 2 B3 ik
30 pg A B UK 10 pg KPR 50 pg TR A X HE
W
2.3.2 TR RS IBCH B R B0 IR S R
BERRAE I I 1 mL S H BR 20 pg AT BE
VS CH B8 o i = T R R it 1t/1.020 7)o
24 #HXmBiEmHE
241 A MHKSER RS, Bk 29 0.3
g NEEPRE , BT HIEHIEI Y, N 70% H S 50 mL, #K
Jo R S R (T2 300 W, 451 % : 40 kHz) Zb B 40 min, 1%
HE W, FRFRE R, FH 709% W B Ah 2 8 2k 1 i
L PEAT, 40.22 um PRI, BREEIE , RIFS .
2.4.2 KFRAEAS R K% B BUKBE 5 mL, & T
50 mL I, JiN7K 10 mL, F500 A 2%, 5 2.4. 17 300
O TR RN BRI, B
2.4.3 By OB S S A TR By RS e, RN
B ARy 0.2 g MEEMOE , BT HIEHIE , A 70%
P 50 mL, #%“2.4. 1" W0 N kb A T e kb gt B
SEUEW, B
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2.5.1 AEHEIRE  BC2.4.17 R R SR (GRS
Y8)id 44 2. 27 W N ik A B A IR 6 YK, 10 SR
o DACR B D H L 3 e it SR e 1 8 S e
TR NS TS A AL WA X 7 B B E] (RRT) )
RSD # 0.02% ~0.23% (n="6) , 1 % I & F4 (RPA)
RSD 4 0.16% ~1.66% (n="6) , FBIA 5 kG 2 1 [ 4
2.5.2 FEMRE  BUC2.4.17 3 FHHKSIE R (GRS
Y8)id i, ol TER T E 0.2.4.8,12,24 h B #%
“2.27 TR T SR R e R L8 S IEFT
B R NS TR EIE RRT AU RSD 4 0.01% ~
0.71% (n=6) ,RPA fy RSD 4 0.24% ~3.05% (n=6) , %
A S VA e 2 IR T RO 24 h NERUE o
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SRR B8] (AT fRT R W AR o B ) 347 B S 3 m, f
9~ 16 S RFAEIE AU T AR 5 EL I BT R B o
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Fig 1 UPLC characteristic chromatograms of 10
batches of decoction piece, water decoction

and formula granules of E. rutaecarpa
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Tab 2 Similarity analysis of UPLC characteristic
chromatograms of 10 batches of decoction
piece, water decoction, formula granules of
E. rutaecarpa

s ik
. I 2 3 4 5 6 1 8§ 9 10
SEWH KA 0297 0354 0359 0333 0521 0328 0357 0347 0410 0374
FEGHT SRR 0366 0390 0415 0374 0544 0376 0403 0393 0435 0414
SRGOKA SRR 0988 0995 0991 0993 0995 0994 0966 099 0.997 0.995
RERWH
60
454
>
g 30 ]
) 1N RETAR
154
sHEE%R
04— A
TT T T T T T T T T T T T 1T " 1T T T T 7T r 1T T T T T 1T rrrrr
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Fig2 UPLC chromatogram of mixed reference
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FORS E T3 URL B AR B 34 15 T 0.95, R Wl S A48 B ik
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HR A SR A B K B L B 5 ORE UPLC Rk [ 3%
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Fig 3 UPLC characteristic chromatograms of 10
batches of decoction piece, water decoction,
formula granules of processed E. rutaecarpa
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Tab 3 Similarity analysis of UPLC characteristic
chromatograms of 10 batches of decoction
piece, water decoction, formula granules of
processed E. rutaecarpa

. ik
HHD
12 3 4 5 6 7 8 9 10

HRAA 5K AR 0385 0324 0281 0365 0313 0363 0305 0330 0335 0352
HIREAT SRR 0380 0329 0284 0376 0329 0.352 0306 0345 0358 0.349
HAFHOKIE SRR 0999 1000 0999 0.998 0998 0.999 0999 0.998 099 0.998

45 4

30:

U,mV

1T HEBR
15 4

0

TT T T T T T T T T T T T T T T T T 1T T T T T T T T T T T T 17T
0o 2 14 6 8 10 12 14 16 18 20 22 24 26 28 30 32
¢, min

4 HEEXRME UPLC BIiEE
Fig 4 UPLC chromatogram of ammonium glycyrrhi-

zic acid control

F4 OHRFESFIREFERF KRUR BLF7 BRIEY
UPLC % EEBLUE ST
Tab 4 Similarity analysis of UPLC characteristic
chromatograms of 10 batches of decoction
piece, water decoction, formula granules of
E. rutaecarpa and processed E. rutaecarpa

Ein/s
I 2 3 4 5 6 7 8 9 10
FHRH R S R R 0.998 0.999 0.999 0.998 0.917 0.999 0.999 0.998 0.981 0988
SRFOKA S HAREOKAGE 0986 0.985 0.988 0.991 0.994 0.989 0.986 0.990 0.994 0.989
SRR S H AR 0973 0.977 0.967 0.986 0.986 0.982 0.977 0.986 0.989 0.985

0=0.05,P<<0.05 A ZEFAGIT=E ). MRS,
5 RZEBIR A R, SR B K BRIy R 4 16 4%
TR AT M 2% 5 (P<<0.05) ; Sl S 28 8 Ik A b,
il S 2 B K BURORTC 7 BURLAY 17 AR IR A 25 1
225+ (P<<0.05) . 315k BH 5 2 80 T S 4 850Kk R ok it
BARBUG 122 A [0 1 EL B 06 2R & A T 1 As Ak
G SRR S ERARE ] SR A SRR S BRI N 17 SRR T
FRAN AR R E X BT 4.6~8.10.11.14 .16 %
FRAE I F D4 TRT B o5 BL, PRI K BT B X BI7E T 1.2,
A~ T SRRV VA TR | L, T Ty S0 2 22 X 1)
FARHIE TP BOK P 1~8 11 SR I (Y 0
R L, 2l A 22 A Se it 2E i L (P<0.05) .

2.9.2 WESHTFERS N B 10 R A8 ik =
ZEBEI KR K BTV TRC ) 50 2L 60 AN S 1 RRAE I i
HH16/17 AP UG F) AF X 088 TET RRE Sy 728 i (R R AR A1 I
W TRIFRIE S 0) , {8 SPSS 20.0 Ak f 1 BB 28 fl 2
BT, G T UL IR 5. # 6.

Fdh
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R5 FHIEEE th B4 EIEIE
(xts,n=10)
Tab 5 Results of variance analysis of the ratio of each

HERG LT EDTER

characteristic peak area in the characteristic
chromatograms(x*s,n=10)
R RAFOKIOR RAHRTRAL BRI BRI IR ARy h

>E
-
5=

[N

SHE 1661068 22301055 208411000 2051005 2028065 2038+0.73*
254104236 17231157 1655E1TT 276103 1490131 14324118
35 1065006 10941067 1LISH049  133+0.09° 10831076 1059+ 101
450 0241003 1145005 100£0.03"  065+0.05"  337+020" 3861024
SHIE 0735009 2664029 2174008 088%0.03 3.05+026™ 261027
05 4434051 16174063 13.19+0.73"  527+0.12% 19.09£098"  18.19+1.20™*
THE 0994030 1361002 LI3£0.02°  023+0.03% 090009 0.79£0.13"
§EIE 15374419 1896+ 117 20.04+137° 11.89+041" 17641094 18741089
OB 40414387 34I+LI 4314133 4LITH090%  303+092°  3.00£0.78
10505 3014032 12510200  146%026° 380%0.16™ 133+0.04"  146£0.17"
11505 13824108 2924073 430£091° 1479£029™  305+0.64" 352062
1250 0901006 0101006 0091005 0934002 0.10+0.05"  0.10+0.04"
350 1512014 0182012 018011 160+005°  0.17£010°  0.15+0.09"
14505 5274040 0861045 098047 5651007 085+045° 091049
15505 4261072 010£012° 009005 4314094 020+0.15°  0.15£0.07"
16505 2254012 042£023 050023 250002 050+021" 052026
1751 0.18£0.03  0.62£0.10° 0.71£0.10°

TE: 5 R RH IR T A, *P<<0.05; 15 SR BUK BOR L 5L, 'P<
0.05; 15 5 4 B Jig 77 0K LA, P<<0.05; 5 1 2 48 8 A e85, <P <
0.05; 5 il RASBK RO HLAL, °P<<0.05

Note: vs. E. rutaecarpa decoction piece, ‘P<<0.05; vs. E. rutaecar-
pa water decoction, "P<<0.05; vs. E. rutaecarpa formula granules, ‘P<<
0.05; vs. processed E. rutaecarpa decoction piece, ‘P<<0.05; vs. pro-

cessed E. rutaecarpa water decoction, ‘P<<0.05

HT 1 5 AT L, SR 2R B AR R S 2R B AR 3 |
e, Horh SEZRBROR AR SR 2 R AT i R T a
T b 2 5 AR BN 52 28 % 7K R AN E 7 B0k AT 2R
T2, o SR K BGROMIT] S 4R BOK AR AT 2R o T
a 28 SRARBIC Jr FURL AN i) 52 2 BEIC Jy MO AT S T b
e X R MM I SR 2B RO A S 2 B T
FAE—E 22 5, (BATY T 3R —2 5 TR ok Bt e 2 B
HR A R AR AR A K RO TE )y JOE 22 () TC ]\
25 RN,

T A R LUFFIE R T 1o MR , SR
AN E RS, RS 1(PCL) (RS> 2(PC2) X 5 22
{1t RN TR Ak 89.883 % , P IX WIA> FA3 I AE ke
an B E B e bR . AR T o AR o R A
(LI 6) R, SRR B (I R B R —2K,
KB W T3 UKL i R B R, B AR Ik A,
sl i) BCC 7 AL I 183 A8 A B 5 T SR K RIS R~
ZEBIC )5 URLAE i B RS /), W] R — 2 s il SR 2R BEK
P55 ) SR 2R B C J OB G B B /N AT SR Ry — 2,
FUK RO ST )7 0k 22 8] J8 7322 5480 N
3 it

ARt T R R P 1) ST SRR, AT
FEO3 BT AN [R] LE A1) f) FR AN £ WA S 4 BB 51

China Pharmacy 2020 Vol. 31 No. 14 < 1743 -



o
o

<
SN
[T17

~<
»
[T IITT

w

@

ol
[TTTTITITITTITT

w

@

ESEs
[TTTTTTTT I TIITITTTT

EENEEEEEE!

E5 RFEESHREENREDHRHKE

Fig 5 Dendrogram of hierarchical cluster analysis of

E. rutaecarpa and processed E. rutaecarpa

®6 FHEEMRRAFETHER

Tab 6 Eigen values and cumulative variance contribu-

tion rates
it $HIEH FEEE, % R HETHE, %
1 11.928 74.548 74.548
2 2454 15335 89.883
3 0.827 5.169 95.052
4 0553 3457 98.509
5 0.065 0.406 98.915
6 0.057 0353 99.268
7 0.048 0.298 99.567
8 0.037 0.231 99.797
9 0.017 0.106 99.903
10 0.007 0.041 99.944
11 0.004 0.023 99.967
12 0.002 0.013 99.980
13 0.002 0.010 99.991
14 0.001 0.008 99.998
15 0 0.001 99.999
16 0 0.001 100
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Fig 6 2D score scatter plot of E. rutaecarpa and pro-
cessed E. rutaecarpa by PCA
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