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Abstract: [ Purpose] Our aim was to evaluate the similarity of the ultra performance liquid chro-

matography (UPLC) fingerprint of extracts from Moringa oleiferam Lam. leaves (MOLL) and to de-

Wik H1. 2017-11-23 BE H . 2018-01-15 45t s ] . 2018-05-28
SEETH: 2015 ] R EE S AFT FINERIE ( A2FE) (2015KCXTD026 )
EE RIS W (1992—) , &, AR, TRt Ad:, MRS B A 24558 0 B¢
E-mail: Z mingying@126.com
**[{FEH Corresponding author: K& (1971—) , 2, J ARSI, Wit, ¥z, FENFGEERESFIA 25 Bt

%%o E-mail: linzhangshu@tom.com
A2 H B http://dx.doi.org/10.12101/j.issn.1004-390X(n).201711056


http://dz.doi.org/10.12101/j.issn.1004-390X(n).201711056
mailto:Z_mingying@126.com
mailto:linzhangshu@tom.com
http://dx.doi.org/10.12101/j.issn.1004-390X(n).201711056

486 Py I )y N = 22

terminate the content of four flavonoid components and chlorogenic acid in extracts of MOLL from
12 different habitats. [ Methods ] The analysis was carried out on Phenomen Kinetex C18 (100 mmx
4.6 mm, 2.6 pm) column. The mobile phase was composed of acetonitrile and 0.5% formic acid water
in gradient elution mode. The flow rate was 0.35 mL/min and the detect wavelengths was 334 nm
and the column was 30 °C. The fingerprints for MOLL extracts from 12 different areas were set up.
The similarity assay for MOLL extracts was carried out by Chinese Materia Medica (CMM) Finger-
print Similarity Evaluation System (2012.130723 edition), and the peaks were identified by compar-
ing the reference substance with LC-MS/MS. External standard method was developed to determinate
simultaneously contents of four flavonoid components and chlorogenic acid in the extract. [ Res-
ults ] UPLC fingerprints for extract of M. oleiferam leaves were established, which similarity degree
was larger than 0.9, six components among twelve common peaks were identified to be chlorogenic
acid (peak 3), vicenin-2 (peak 5), vitexin (peak A), isovitexin (peak 7), isoquercitrin (peak 8) and as-
tragalin (peak 10) by UPLC-ESI-Q-TOF-MS. The average percentage composition of isoquercitrin,
chlorogenic acid, astragalin, vicenin-2 and isovitexin of 12 batches of extract were respectively
6.18%, 2.28%, 2.17%, 1.38% and 0.32%. Top three habitats of the highest gross content of five com-
ponents are Dongguan and Jiangmen in Guangdong, and Yuxi in Yunnan. [ Conclusion ] The assay

method is reliable and feasible, and provides a reference method for the quantity control method of

933 %

extracts from M. oleiferam leaves.

Keywords: fingerprint; assay; quality control; Moringa oleiferam Lam. leaves; flavonoid
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The batch No. and sources of the tested materials

fit*5 batch No.

774t source

Tab. 1

fit*5 batch No. 7= Hb source
1611-BS V4 i 4 Baise, Guangxi
1611-NN | V4Fg T Nanning, Guangxi
1705-YL ] EAR Yulin, Guangxi
1608-ZS I~ 711 Zhongshan, Guangdong
1611-IM J"ZRILI] Jiangmen, Guangdong
1704-HZ |~ 7% B Huizhou, Guangdong

1705-DG ] ZR %R 5% Dongguan, Guangdong
1702-XQ W FETE S Xichang, Hainan

1608—XN #9174 2 T Xiangning, Hunan

1705-XS ZF IR Xishuangbanna, Yunnan
1702-YX P B & Yuxi, Yunnan

1604-KM = 29 Kunming, Yunnan

1.2 [R5 E&

Acquity UPLC H-Class A (0354, A%
4 PDA, TAE¥5 A Empower 3, E[E Waters; Q-
Tof Micro i ER0RAH (RS PR AT [ 5 53
BT, J2HE Waters, 439E%: 5000 (FWHM),
AT ] ST T I . 20 000 (M/Z), T
TEKE <5 PPM; CP225D Hi, 120 7 K, [
Sartorius,

1.3 VA IR VAR ) &

K %5 PR UM 1110 mg, B R
9.96 mg. 4% T°-2 8.00 mg. %R 10.00 mg,
Sy EF 10 mL &b, R % AR oE BUHE R R
4.84 mg., SFHIHK 5.15 mg, /HE T 20 mL &
T, m 50% H BRI E A B2, #5, A
554 1 (111 mg/mL) . 2 =3 (0.996 mg/
mL), 4K T-2 (0.800 mg/mL)., Z&JEFR (1.00 mg/
mL). $31Z (0.242 mg/mL) ., F4FFE (0.258 mg/
mL) 5 R A A T

ORI A . BRI 4R T2 MR
ARIRRAS 2 mL ., BUSRIERR . AR SRR
PSR 45 1 mL & T [Al— 20 mL &,
50% MEAREERZIBE, #25), BRIR G X B i
FW (7 111 pg/mL A 7. 99.6 pg/mL %8 =
JEH . 80.0 pg/mL 4ERT°-2 . 50.0 pg/mL Lk
2. 12.1 pg/mL I | 12.9 pg/mL F4HIAE).
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UPLC chromatogram of mixed reference substances
(a) and sample (b)
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TARPEBAS R 0.8 kV; 5LIRAEE 270 °C; 4
FLHL T 30 V; SRR 5 Hz; MS T H m/z
100.00~1 100.00,

2 BRED

2.1 M5

HSUTR 5 XoT HE At 25 VB s A R ) 23 1) 5 S
FEH 111, 222, 3.33. 444, 11.1, 222, 444,
66.6. 88.8 pg/mL, ¥ 1.00. 1.99, 2.99,
3.98. 9.96. 19.9, 39.8. 59.8, 79.7 ug/mL, 4k
F5-2 0.800, 1.60. 2.40. 3.20. 8.00. 16.00.
32.0. 48.0. 64.0 ug/mL, %¢JFER 0.500, 1.00,
1.50, 2.00. 5.00. 10.00. 20.00. 30.00. 40.00,
SR £ 0.130, 0260, 0.390, 0.520. 1.290.
2.58. 5.15. 7.72. 10.3 pg/mL [ ZRFIEA XTI 5
W, B EIR RN, e 1.5 ik SRR
AT, LABTE MR EE (p) MR AR bR, WETEAR (4)
PNAAR, FEATERMERIE, AR 0T HE i a5
LA W2 2,

2 SMESMEASEFLZMEEE
Tab.2 Regression equations and linear ranges of
five chemical constitutes

&Y EVEpopid ANEVEE/(ug-mL™)

compound regression equations linear ranges
BRI A=19238p—1469  0.9999 1.00~100
chlorogenic acid P ) ’
AR T2 A=21451p+2 607.5 0.9999 0.80~80
vicenin-2 B P : : :
St IR _
isovitexin A=36201p—729.96  0.999 8 0.39~12.88
ﬁJW&ﬁ: . A=23199p—735.67 0.999 9 1.11~111
1soquercitrin
RRY _
astragalin A=28 423p+801.71  0.999 9 0.996~99.6

2.2 FEEEERE
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g 1) AH XoF O B sk ] A1 T AR RSD 1 <<3.0%,  #H
IR 1.0, FFAEREEEEARZR, LY
Ak R AT
2.3 froE i

Bt 5 1608—2zS i i sk, 4% 1.5 153
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) G TR 2 R A A 08 (4R X B e ) A
AT T AR RSD #1<<3.0, AHALEE1=0.999, #F
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FaiE o
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Bt 5 1608 —ZS HA i #5 i $2 B 4
6 1, & 1.4 WS Hl 2 kb B, #E1.5
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[ A TR 22 R A A D ()RR O B s [1) 7
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TROUEEHARZOR, RUIARERERE MR
2.5 AR AR A

AL A 1608 —ZS B A 25 i $12 B 9 2
10.00 mg, KEEME, o6, /Al ATRA X
WEABAC (ST 111 pg/mL . 2ER35F 99.6 pg/
mL. 4ERT°-2 80.0 pg/mL. %%JE R 50.0 pg/mL .
SHEHIAIZR 12.9 pg/mL) 2 mL, K% EH, & T 20mL
s, i s50% WEEMmBZRZE, %5, 25
F2 1.4 AR A R A b, 4R 1.5 T A
TESRAIERE AT, TR RICR KL RSD, 4%
RSEMR . Eniifr. gRT-2. SRR, 7
FEIR 27 A [ 3 43002 100.7% . 97.5%
99.7%. 98.1%. 97.8%, RSD% 4l K 1.3%.
1.1%. 22%. 2.1%. 2.3%. FBI7H:0UER AT
HER,
2.6 12 HEBOA S HE SCEIVE 1A AL VAN

W 12 HR- B B R AR 1.5 16
TEARMFIERE AT, BT i Fe SR S A E R 2
ML 5% 230 A 1 < v 24 €33 i S0 (RT3 AH 4BLEE STt
ARG AE(2012.130723 fiw), LAHES A 1702YX
J S WEGE, R ds s 2 i E R I X
O BFE SC R, R), Hirb 12 D @ggig g
W, X 12 HEFBAR I SR B () 8 SRS HEA T AR AL
FEVEANY, 12 it BROAR it 2 B 09 AH 0L 43 00
0.958. 0.994. 0.982. 0.928. 0903, 0.995,
0.972. 0.955. 0.989. 0.963. 0.944. 0.978, if
1R 12 SR i $ B Fi S0 R RS AR UEE IPAN &
B, R AT U R R T O P B ) R 3, R
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11300 Ly s A B9
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1100 Lt a6 JA A
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g T LR Rk A
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400 S . e 1611NH
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o Ik An — 1604KM
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FJ [] /min time

2 FRARMHZERAI4E S EE R RIS EIE (R)
Fig. 2 UPLC fingerprint of 12 batches of polyphenol in extracts of M. oleiferam leaves and reference fingerprint (R)

=3 12 #EERARR UPLC $e 4 BRI S AU R AR E BT B FAE XTI E R (X + SD)

Tab. 3 Relative retention time and relative peak areas of common peaks in UPLC fingerprint of M. oleiferam leaves

HA IS 4 B Bt ] /min AERS £ B B i) A K U TET R HATUEFRIA
common peak No. retention time relative retention time relative peak area compound
1 2.840+0.004 0.175+0.000 0.34+£0.217
2 4.102+0.010 0.253+0.000 0.047+0.021
3 4.611+0.011 0.285+0.000 0.313+0.118 45 & chlorogenic acid
4 4.864:0.007 0.300::0.000 0.067+0.026
5 6.825+0.016 0.421+0.000 0.210+0.130 #ER 522 vicenin-2
6 8.438+0.014 0.521+0.000 0.035+0.018
7 14.509+0.022 0.895+0.000 0.050+0.042 4L R isovitexin
8 (R) 16.207+0.023 1.000+0.000 1.000:£0.000 SeMi R # isoquercitrin
9 19.321+0.022 1.192+0.000 1.066+0.356
10 20.843+0.024 1.286=0.001 0.486=0.212 KR UEAF astragalin
11 21.863+0.021 1.349+0.001 0.045+0.021
12 25.198+0.023 1.555+0.001 0.528+0.290

2.7 ER LA MR IA

T 7] — 3% 26 A 1 20 A £ B A1 3 i A
1.3 5 A TR A5 X RV T A0 S B (s it P
FH3. 50 AL 7 8. 10 SR IR B I fE] o
SR G X I A P AR R . 4R T2, 4
W IR L S B IS = S A OR B I
] — 20 (18] 1)5 ) FEB A VA TR R At
6 A e ETE 1] o B Y B8 0 Ol 14

(151 3b) () 3 45U ARG IE R A 214.9 nm
324.8 nm, 55 U6 L ARG UG g 334.3 nm,
A S I SN G S A 212.0 nm. 334.3 nm,
7 Sl AN G IE T W R 219.1 nm. 334.3 nm,
8 S U& 2L AN S e I U % A 254.5 nm. 351.7 nm,
10 5 04 58 AP S W e i f 264.0 nm. 344.7 nm.,
G300 SR A X BT 3 6 B (18] 3a) i 4k
fR . 4ERT -2, #HIIER . FHIER . ST
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B I AR BT AR T . B 4 BT
3 SUE /T8 T [M-H]-m/z 353.31 . A W15 7
B T[M-H]-m/z 431.096 9, 7 S )4y T B T
[M-H]-m/z431.097 7. 8 SI&M5TF & T[M-H]-m/z
463.38., 10 SR 53+ BT [M-H]-m/z 447.093 5,
4395 KARTHIVASHAN %75 NOUMAN 2410
FE ESI 171 85 F-B X ARSI B n- 2 U A5 21 19 2%
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ST ETFRE—EG S SIS TR FM-H]-m/z
593.52 5 TAAMALLI %" ESI 7 B 7#i

a) V& %1 1 mixed control
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KM A5 2 () 4% T2 o F B FEUE —3. ZE BRr
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MR,
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AR E 12 A VR A [ (33 -2 B
PSR RRR . iR T2, I E . ST
BRPATEER (F 4) BoR: 12 {HBHORMHEEHY
SR AT S A LSRR R . 4R T2, AT R
MR BH TR R 8 s, AT RAE

SRR -14.122 BMEIF-15.760 5= HE1-20.344
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326.0 326.0 26.1334.3 p22.6 p21.4 2§4.5 264.0
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Fig. 3 Fraction spectral index diagram
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UPLC-MS-
1612—x 272 (6.589) AM (Cen,6,80.00,Ar,5 000,0.554,26,0.70,LS 10);Sm (Mn,2x1.00);Sb (1,40.00);Cm (271:272)

100 353.087 3 1.66¢3
S
mE
= £
- 2
E'” 353.956 5 _—
0l 2069771 3750682 595 171 7 |,7091728949 23661 00834041 144.340 6 v
1007200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 itk
5
UPLC-MS-
1612-x 339 (8 666) AM (Cen,6,80.00,Ar,5 000,0.554,26,0.70,LS 10):Sm (Mn,2x1.00):Sb (1,40.00) 1:TOF MS ES-
100 593.153 1 1.22¢3

HIKHHRRE %
intensity

594.152 6
594.261 4
01162,8761294.150 7 447.172.0 [ __,092.1089 813.0235 118732391 240.272 1} 402-0%3/28
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 J&fikk
A
UPLC-MS-
1612—x 642 (15 386) AM (Cen,6,80.00,Ar,5 000,0.554,26,0.70,LS 10);:Sm (Mn,2x1.00);Sb (1,40.00) ,Cm (642.1 TOF MS
100 431.096 9 ES-469)

HUHRRE %
intensity

432.088 4
ol .206. 97‘2 0355, 766 6 4‘33 083531 090 3 624.987 0864.213 3 990.821 6 1441.803 1
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 i
7
UPLC-MS-
1612—x 672 (16 113) AM (Cen,6,80.00,Ar,5 000,0.554,26,0.70,LS 10);Sm (Mn,2x1.00);Sb (1,40.00) ,Cm (672.674)
100 431.0977 1.87¢3

432.087 2

AR R1E/%
intensity

433.0917
01 206.9675 SOT17QOL"7 ' | 7071466 8632192925212 047136 11 27200037 581 o
100 200 300 400 500 600 ~ 700 800 ~ 900 1000 1100 1200 1300 1400 skt

UPLC-MS-
1612-x 735 (17.618) Cm (732 742) 1 TOF MS ES-
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