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Abstract

A method for the rapid determination of the content of nervonic acid in the seeds of Malania olei-
fera was established by High Performance Liquid Chromatography (HPLC). Nervonic acid was se-
parated by Agilent C-18 ODS column (250 mm x 4.6 mm, 5 pm), using methanol:acetonitrile:tetra-
hydrofuran:0.4% acetic acid (volume ratio 10:80:5:5) was used as mobile phase, the detection
wavelength was 205 nm, the flow rate was 1.0 mL/min, the column temperature was 25°C, and the
injection volume was10 pL. The results show that the concentration of nervonic acid in the range
of 1 mg/mL - 10 mg/mL showed a good linear relationship with the peak area, and the correlation
coefficient was R = 0.9984, and the RSD of precision, stability and repeatability were all < 3.0%, the
average recovery rate was 98.2%, and the RSD was 1.36%. The method is accurate and reproducible,
and can be used for rapid determination of the content of nervonic acid in the seeds of M. oleifera.
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ALk R (Malania oleifera)FF AR A, BT B AR RAR (3 vk 8 ST —Fh P 2 w3k AR
MWL E BT, EFAglient C-18 ODSH: (250 mm x 4.6 mm, 5 pm) ik, DLFRBE: 2.5 JUa
MR:0.4% Z R /K VA (R 2R 10:80:5:5) AT BIAH, Al 5205 nm, #i#E1.0 mL/min, #i§E25C,
BEREE10 pL. ZRBRF LR PSRRI E A1 mg/mL~10 mg/mLiEE K 5 EMR S B K&
KR, HRERAHR=0.9984, FHEHFE. Retkt. EEHIRSDYEI<3.0%, FIMEE IR A98.2%,
RSDA1.36%. REAZTEHR, ESHLET, BEHTHLREFHERESENIERN .

Xiin
kR, RABHGEE, HER, S8

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

PIARR, ot NMAA s - KEE R AHAEITR, 70 TN CouHasOro TRAEJE HIFH A BRAE W il T
REE RS, ETREM AR K. iR NE A MHR T35, XN ESRR. —Hta-b AR,
Sinclar 55K I Y % (1 fx 5207 )5 B EATIE E N6 ), SR IR vT LUME B & f S 40 5 K ph 22 21 27
[1]. FHARREIZS NIEH A ERIRe (et 2w & H SUB T A A PR T, R4 40 Rl & K
Mg, MM dii. FEMESARAK. BREMERPLTE “GEERR” , MM HERER
FEEE, Bkt 2 A IRAMER . REHEE R RS H AT, KBRS, AR — 77 5 Z 58
TR o Tk e R AR A B ARy, B RERZ SEORIR R G . 0 H AR B SR AR
B RBESEARIMEIUREN AR, A A RR IR A HEIR NARTEEG M 97 8. AR EAAE =2 i 1) 22
LI, RN SEE WA RN B RS> SER), UIRAMEAERE, KN E RS2 Ln b, et
A VAL R AR D) RR1S B, $em T A E (2],

PRATRAE R sh 2 H A AR % O Ry, BoA (R ph 2 G T A 73 Ak . VSRR 4 i IE 22
KAk V875 MG fWE S5 D AE . 38 I AP 576 R K g 17 IR 11 22 DAL 2 AR R L, IR B RN AR A R A 2 R
B B R /IN R 5 M 2 DR 0 AT A A T 07 DA A R RO AR A 52 B 238 3] FE S L (psychosis) FIVE & 7 R F
F% %5 (attention deficit disorder) [4]55412E RGP SR NI TR & EAHIC . PIAETRIN 2 Fh A BE2G B IG 1
FEEE AU, P S B AR = (5] BIanER s 224 ) LR J17KF (6] VR TT Bl 24 i3 B3 [ 7R B 4K G2 ik = M9 0
[8]55. Bt AEFRERI Y, Mk bR B A RRIX — 72 27 E RG], [k MY fe v
BRI 2 K .

BEET, REEDTHEREEIER] 2% ERHEYA 15 Mo], Hr 10 FARAREY) 5k R
KRS s, PO ESMEREE 60%L E, FiE S RIS BAL G B 40%~50% KRR 10]. Fx
LU W EH Olacaceae)in < R J&(Malania) % 287K, X452 )5 AR, BT HR%E, EX _HH
RO EF MY, R ERA RS ZARAHE T . AE T ERE R B . —Fk R, B AM
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B E

DX, AU BAR T TR L XA = R AR s [ 1] BR78 19 B AR A0 X S BUR e S >, i T
FLECAE QRPN R AT SR AN PR12] 0 Sk R4 B AR K S S 2 18 B R A, PRI Cop A A B2
1) TN ERI IRGAYIFA13]. 8B A o 2 S R R BRI i, B ER, HE
Ve, PRSI BB RAAR O T R R SCRBHEIR, 5 TR A
I BLaR S RN R G e IR K ) 4 T2, A P v SR (i a2k B B e i Sk SR P A2 PR
i, AALREAETIE. WNEESERA, MRk 2R IR RS % .

2. RIS
2.1. SCEMRS{EE

SLEM L B RM T RE S .

WA CEEEW: RIET RS RAL SR R A .

FEE (O 2l): 5 [E SK.

ZIE(tigal) . #E SK.

VKSR (i al). R & FR A AR AR .

VU SR ARg (i all): R TR B AL R PR A A
FrhBEC Al R E FRE A TR R AR .

T B bR . Sigma-Aldrich HRRA 7.

{X#: Waters 717 B4 @280 54X 92 [E Waters 24 ]
BSA124S-CW HL 7R L FHEE IR AL ROA R A A
WEA I K N Gt R AR A TR A H] .

TGL-20M S B50Hl: 51 F A SR 56 = AT R A PR A A
s BB CERA .

RES2A TEFE R RAN: gAMb s

FEE MR WA : 15 Eppendorf AH].

2.2. HAERHEREHIE

2.2.1. FRSLRFFMAHRE

Wk BRI 258, WFRRA, RN, REMETEANTURERARSH . AR R,
B RERE T 5 B0 S AT 5 A TR B LU o 1:14, BN 75°C, 78/0IR4% 8 ho RHIIERE 2 R AAS
WRAR, BRZAMTEE, ol R TE RS CORR I A SRR IR 05 & Ak, sk SRR
2.2.2. FRERMFHNELSREL

FOCER[ 141 BT BT R B f . Ak RS RPRER 20 g s Sk RN 150 ml =AM,
NN 20 %S A BNA R 40 ml. 75 90 CHEIR KB Ha HH RS AW #E 4 h AT 21k

FEEAL : K S 52 1R 7 Sk SRV AR ION — & B (IR DN 10% IR B IR AN 0 7 1 25 pH 4 2, 7EJK
N 90 CHEIR/K /K OB LE A B 2 h J5 BB a7 Sk Rl B UK 5 b, JK¥E B iRt BEAS31R
AR -
2.2.3. MEBHRMNALSERE

P % PRI — 5 S Frsk R SRR AT R AR BR , 0N 65 0 (0 0K SR e 7 o0 W A, ¥4
HEFR HHET SCHKMTEHE S h, BUEHES, HIOMAPGRER LK LE, &T 5CukdE
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FE Sh, IS R4 & PSRRI

FREL 0.5 g &5 5 AR BRI RRE Sh 78 0V T 150 ml =& ke, BRI WBIRFF, B 80 ml
AWAOFEEIRY . WIFEE 24 h [FIUEE T EEMER, BT 40 Cheft A ROURZA 2T Bk, BH
ZEWR, BTV 8h, MRS, NIRAiBREh G S i .
2.2.4. REEEHE BB

R PRI B3R 0.1 g BREh AL B RES, NN 5 ml FEVEM, #825), E=ET, 12000 8/ 50
10 70%P, HCRZEWEW, FH 0.22 pm FFLIERSEE, JEA 10 mL AR ES, &H.

2.3, HHEERHRETR R A ECH B AR R B 22

FEEARIL 1 g PhATARHE S IE T s Al R, S5 9FE T 100 ml A EIRF, B4 10 mg/ml #f
LR RER .

FEZWECERA 1 mLy 2mL. 3mL. 4mL. 5mL. 6 mL. 7mL. 8 mL. 9 mL #1 10 mL T 10 mL %
IR, DA el FECATA T E 2 FEA) . Fe Rk I i 2, 20 SIS IR B (R bR v s T3 20 4T
FAEE S IE 3 K 0 BILAREIRIE X OABEAshR, WETHAVE Y AW ALhR, hilbritthzk, 15 30ehE i)
[ 72

24. BIEEY

tBiEH: Aglient C-18 ODS (250 mm x 4.6 mm, 5 um).
Wl R - 8 - DUEPRIR - 0.4% LBRKER, HARFILE N 10:80:5:5,
JE: 1.0 mL/min; fFdd: 25°C; Rl 205 nm; #EAEE: 10 pL.

2.5. BRI

K Microsoft Office Excel 2010 HA4of i #EAT Gt v 73 Mt FIAR X A vt 22 1154
3. ZRE5 5
3.1. RS HIFRAE 2

IR ER ORI, 2RI 2.3 shETECH]HE MRS BRI AL R BT e Do 4 R (i
e T ARSI 1 o AR B AT 2 R R M, il iR n &) 1 PR A e BRbn i 2, L2k [ml )9 5 72
Y =967.08 X +237.76, R>=0.9984.
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Figure 1. Standard graph of nervonic acid

1. EBRARAERZE
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HIE 1AL, MATRAE 1 mg/mL~10 mg/mL YEH A BA RIFILM KRR, ORI T AR
HHIERF T 2079 8 min, VTR RAF. MEMRbRAE S Gk s 2 Pros.
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Figure 2. Chromatograms of standard of nervonic acid
B 2. wEmiRinEmeiLE

3.2. EEBESE

E A 28 BRAREE Sl VAV 2.4 IOt 26 A BERE 5 IR, MR AL RSD N 1.38%, i B SZIR AN 4%
KB RLE, S5RWN%E 1.

Table 1. Precision test of nervonic acid

= 1. HEBREEERR

At as) W THI AR RSD/%
1 6988.06348
2 6937.35645
3 7161.25586 1.38
4 7146.83838
5 7043.84961

3.3. BEMSE

HYUH 2 R ARV S VAR, ZE55 0 he 5hy 10 hy 20 hy 24 hy 48 h, FIF Bl i hibRe, MEHL
FRUETIAR FIFR 4B R RSD N 2.57%, Z5RFEIAFMAEFEE 25°CH M, 48 h WiZhikfae Gk
2).

34. EEMXR
FEERRIE — AR, 225 By, B 10 g, 4% B3R 5 s 26 oRe i i, 1547 HPLC A,

]
UCHEREERE 10 wl, TIAGHRE S T Z BRI T AR RSD 9 2.80%. 4558, Ihykses 7k i 8k R IFcE
3)e
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Table 2. Stability test for nervonic acid

2. MAERREMNE

I 5 VAT AR RSD/%
1(0h) 4752.49609

2(5h) 4896.21729
3 (10 h) 4981.44678

2.57

420 h) 4945.82521
5(24h) 4651.57521
6 (48 h) 4843.67231

Table 3. Repeatability test of nervonic acid
3. MARESMIAN

SEIG S VAT AR RSD/%
1 4437.9421
2 4534.6892
3 4298.3396 2.80
4 4595.3958
5 4346.9412

3.5. hneEEIMTERRE

I AAE AT IR 5 B R n S R AR R TP SN 0.5 1.0 A1 2.0 mg/g HIARZ BRARAE A WL, 421
2.2 TPUEIATRE A%, 2.4 B J7 k3T HPLC W€, MFEGMIIE 3 IR, HPEURERLE 96%LL |,
HXHBRE S 2235175 3.00% LA R (% 4), WA RS, WAT.

Table 4. Recovery rates of nerve acid by HPLC
F 4. HPLC M EH LB Y B R

il IR F/mg-g ! SR % RSD/%
0.5 97.6
U2y 1.0 98.2 136
2.0 98.8

4. &5t

AR ST BT B AR VOR 8 15V (HPLC) B ST 7 — P s i 2 Sk SR rp b 2 e o B 1 7 32, FFimt
TR, S sk BRI, FAERAILEE N 200 8 min, JLON BRI, K. et BEE%
FUIAE [EI S 25 7 & Se B R, T FH T SR b T o o 2 2 B MO
H&mHE

[ F M2 25 P47k % [ This Work Was Supported by the Special Fund for Forestry-Scientific Re-
search in the Public Interest] (No. 2012BAD21B050107)% By
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