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Abstract

Nervonic acid, a long-chain monounsaturated fatty acid with 24 carbon atoms, is a special sub-
stance found in the world that can promote the repair and regeneration of damaged nerve cells. It
is abundant in the seed of Malania oleifera, and has been attracted much attention at home and
abroad. In this paper, the seeds of M. oleifera are used as the research materials, and the seed oil is
obtained by the Soxhlet extraction method using petroleumether as the solvent. The number of
crystallization, the ratio of extraction material to liquid and the number of extraction are factors.
Using the orthogonal experiment design method, the HPLC method for determination of nervonic
acid content as evaluation index, optimization of the purification method of nervonic acid in seeds
oil of M. oleifera, the optimal condition is that the crystallization times are 2 times, the extraction
material-liquid ratio is 1:100, and the extraction time is 1 time. Under the optimal conditions, the
content of nervonic acid was 70.19%. This method has good stability and simple operation, and
provides reference data for the industrial production of nervonic acid from the seed oil of M. olei-
fera.

Keywords

Malania oleifera, Nervonic Acid, Orthogonal Array Design, Extraction and Purification

IEX IR A R M F P HEERR AL T
Z

MH—%, Rk, 8%, Ky

DERER

NEFIH: AR, Bk, B, KEL. BB A kR T Th R R AL T2 ). MR,
2020, 9(4): 380-386. DOI: 10.12677/br.2020.94047


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2020.94047
https://doi.org/10.12677/br.2020.94047
http://www.hanspub.org

ZRAbMOL R 2 RAMAE Y AL S 3 S E AL = . e T SRR 2208, BRI WG RIE
Email: ‘pzhangyh@126.com

Wehs HiH: 20204F7H1H; S EM: 20204F7H17H; KA HM: 20200E7H24H

R

MERE—MER 24 MR THRKEEIEMARER, 1245 NIETR LRI REREZ R EHML
HAEENBANREYR, AERLIROMTHEEFEEM NENSRE. KXUFLR (Malania
oleifera) T AT FA R, LURMBEAEFIR RIRBUEREF T, DS RRE. FEORWR AR
FONRR, KA ERZRB BT, UHPLCERE MAE R & BT, XIark R 1M s &R
RIS T AT IO, BRALRAF NG RRBON2IR, FEBURRE L N1:100, FEBURECA LK. BIRFMHT
IR NRMERNERIN70.19%, STERERE, BRIEME, NG REF TP H &R
AL AE PR S E R R
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1. 5|8

ik B (Malania oleifera) N5 Rl (Olacaceae) s Sk B JE (Malania) ¥ 5 AR, WABRT R, B2,
WeJ5 L R ()5, RRERA R RRRED], # (PEEYLET - aWEEy) SIAPEZ
W fE R 4%, Bt 5B SRS B (TUCN) WAL A 5 (VU RRFP 2], Frsk & B K 1T 0 i R B
AR ) [3]0 RSk R EEAEKAET VE VG 2= 7 25 B 0 I A WL VR AT AR P SR E bR
KA F & A £ E MR H 3552 B E A [4]. #1282 (Nervonic acid, NA), X 44 % % (Selacholeic acid),
5 24 I NGi-15-— - VU B FR 075 B2 (cis- 1 5-tetracosenic acid), & —Fi K EE AR R, 7 3N CagHyeO,
FHXT 7 F BN 366.6 [5]. FHERRE Wit 2 A% O RIRKSr, RIES NIEHE T F IR IR Re 22k =2 4w
LM A LME R HAE R, A2, Rl KA, Mehaaie, AEmEMmmEK,
HREMEFHLE “GPEFRR” , MERSH IR F AN ME—RR1E S0 5251 K+ 42 18 %
A Y AR AT AP A M P AR IS B[ 6] AR IR IR I 25 F BRI i RN e RS, BRI
B, ARG . WEERESRES, MERIRIERARNE, MED R38R O R & E i
IFAIRE R P EA . B AT, O 10 RAED T RIEFEHER, Hhiik R S FmamE .
Rk R R 50%~60%, FHPRERE FEIA 40%~60% [8].

TEFR L A A A B = Sk R b, WA R LA O AR R IR, S B VR & IR DT A = 4 T i)
WMER. BEER. MR SE MM IR MR = W Ai e, B RTICEA T s — B w AR $e 4l T 2mE. A
TESE & B 45 i PR O VE N R ZE BT R 2k b, 3047 B D 338 A RS iR Ee T H A T s i al 1.2,
e T EMARINE LR, B T mBRE BIR BRI E AR, BERE e
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M i 2L, JF HIRAE T 2R Ae /B R, LmosE, i, Jmk RAMEm ™LA R, Rt
SEREHH o

2. R 55%
2.1. SLIEHBEEE

LI EL: B RM T RE S .

WA BT K BN, ZAE . KA. 5. HEE. DAY aital, szit
KON B BAK, MHEBARIES: Sigma-Aldrich AR A

IX#%: Waters2695 = 80BAH (A, 2489-UV SKAMG I 2%

SYG-2 H S AH I KB & M BB 2% BR 2 7]

SG-5402B PUBHEL Jyim#kdipeds:  RigmOE T RHA TR 2 A

RE-52AA e 78 RAL: FilgE My vaiEs

TGL-20M =i B0 AL W A SE 58 AT KA PR A F]

BSA124S-CW H7KF: JbiL Sartorius BH#AX A R A A

2.2. FRkR PSR YHIE

2.2.1. FRSLRFFMAHRE

BRI T S0°C R TEIRMAE FHET 24 h, TRIEHEE FESR LS R T 10 B iS5
SRR ORR, BB AREBE T 60 CHEIBEFE T T, SAKERIET 5%, AR KREBUES A2
ok B, RIREREUEAE: AhlE, BUREE N 1:15 (mgimL); #EEURTAE]: 8 hy $REUREE: 80°C. #REUS
(R 22 0 T e 2 R ok LR A TR TR R TR 0 T i S SR, TR B RS AR 2 22, HLIR AR
2.2.2. HEABIERMHIE

B 2.2.1 R FFRL R A IMERE 20 g, I 40 mL 10% NaOH AL, 90°C /KIS HE 4 h,
PiFEEEIE 500 r/min; 1M 5 2RI 10%65 88, A9 pH = 2, 90°C 4k Sk M#ASHE 2 he
BRI 45 R BT AR 2, 80 CI/KIEZ IR B IFW R M. A HEHRRAREIRRI EAA, TEE 2 &AM
itk
2.3. BEEXE

¥ 2.2.2 AR AT P04 1:2 (@mL)IMATC/K LB, 7870 B HEE B s L 78 70 ia g, 1+
WHRAHEERE, BHET 4CHKHEPHE 6 h, BUREBGHTRIEIIE, BISRE MRS &=,
A= HENER, 1% — @ MRNR LT A, BrfS =R HPLC AT AR & EE . PLLSd 2
R ZEBCBHREL 1:100 (@mL)MIZEHL 1 JORE &, Hdh — AR R RS HE 2 MEEAZE, EmI
AN 45 db (1 IR A s 2 IRES B 3 IREE db AT 4 R4S &) ZEBUER EE(1:50 1:75. 1:100+ 1:150. 1:200)
ANEEHCRBEER 1 IR ZEEL 2 IR, ZEHL 4 JORIZEEL 4 JR)HEAT 5.8 218
2.4. B3I EEIE

PAZE R E(A) ZEBUEREEE(B) . AEBUXE(C)BEAT 3 RIZR 3 /KT IEACIRIG BT 1), DL ™
RO MENEE RS, CRDUP 2R R ES .

2.5. EiEEHE9)

% Aglient C-18 ODS #£(250 mm x 4.6 mm, 5 um).
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WENAH: FEE - 2 - DUERNE - 0.4% ZFRKIEW, HARFREE A 10:80:5:5.
VE 1.0 mL/min; AER: 25°C; KK : 205 nm; BEREE 10 pL. FHZE bR UE S AIRE 5 1 & R0RUAH
BRI 1 TR,

Table 1. Factor and level table
1. BFKFE

KT [X % Factor
Level SR A H VR B/giml FEHURB CIR
1 1 1:75 1
2 2 1:100 2
3 3 1:150 3
03r )
0.6 -
20.07
02+
04F
=)
< =
% 0.1F Tg 2042
| B o2t
0.0
0.0
_01 1 1 1 1 L 1 1 1 ]
0 10 20 30 0 10 20 30
Time/min Time/min

Figure 1. HPLC chromatogram of nervonic acid standard (left) and samples (right)
B 1. AN ESR (L)) HPLC BiEE

2.6. BURDHT

K F Microsoft Ofice Excel 2016 #4436 BUE #-AT e th 0§ FAR S Ar w22 1H 5, {8 SPSS 22.0 41t
AR AT T7 5007

3. BRE S
3.1. BERRE

3.1.1. GSEREFTALEIS M
ARG IR B P A TR AL O S W P 2 s, G5 RERIH, 25 2 IR AT P R A 2 IR

T
EHN, PRah s 1 IR AL ER S RGN 50% LA by T BEE S BN, FTE A I AR S R R

% . DIURE: & 2 UONRARES iR

3.1.2. ZERUREEL XA L RO

ANRIZE ORI L XS 2 BR A AR B an 15 3 Firow, 45 SRR B : b6 R LL 97254k, M 1:50 21 1:100,
AP A BRI & 22 &, A 1:100 3] 1:200, S~ Yh i 2 RN & & Sl e T %,
I ELEHELE 1:200 (46.54%) 457 1) th 22 2 37 /N T 1:50 (60.78%) o Rl B A A HURHA EL 1 5E 9 1:100.
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Figure 2. Effect of crystallization times on purification of nervonic acid
B 2. R HERRALRNE

70.00%
65.00%

60.00%

SHE/%

55.00%

H

\

= 50.00% -

IR

45.00% -

40.00%

1:50 1:75 1:100 1:150 1:200
KL

Figure 3. Effect of extraction material-liquid ratio on purification of ner-
vonic acid

B 3. ZEBURHRLL X R ER 4G LRI

3.1.3. ZEFURB AL BRI M

SRR AR R KA S WA RAAAE — e R AL E, BRI — S T HRBR $1 067 7
B AP ANUAEER, 1E R SRR . DR TE ARG A A 8 A [ B BRSO 50 % B2 R 2 i
AR . IR EE BRI 4): FRIRET A E R AR 2 B 2, B OB 2, ZHUT
15 B ) =) v 28 TR v B A B B8 N R B IR 2 IR(M TR & 5 64.37%) B AREL AR 1 YR (i
ZR TN 63.30%) T3 = h A IR & B &, ST ZE 0T, ZRARE(p <0.05), MY EH£8%R
(AR F) R | REEBLK 27.40% 85 5 2 IRZEIL 3.69%, EHZRREZE(p < 0.01). 1MHHEHE BRI
BBEIm, PR a iR & s 2 TR ARSIk e ERURECN 1 IRTE NI &1

3.2. EXREEHRS ST

MG R R LI 45 R, LSS R EL ZEHORRREL . R EAERNBAE, 2HBL A By C&
Ry LMRERE ROV RS, BT Lo B)IERSEI IR 1), SR AR NE 2.
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Figure 4. Effect of extraction times on purification of nervonic acid

4. ZERURH X BRI RIS

Table 2. Orthogonal test design and results
=2 EXRERITRER

A%
LR PR TR/ %
25U AN KL EE B/g:mL ZERRHL CIR

1 1 1 1 44.23
2 1 2 2 52.46
3 1 3 3 33.75
4 2 1 2 58.33
5 2 2 3 65.64
6 2 3 1 60.71
7 3 1 3 49.29
8 3 2 1 68.02
9 3 3 2 62.87
K 130.44 151.85 172.96
K, 184.68 186.12 173.66
K; 180.18 157.33 148.68

k 43.48 50.62 57.65

k, 61.56 62.04 57.89

k, 60.06 52.44 49.56

R 54.24 34.27 24.28

s K AHZR A RER - 7KOT B 2R & B M b ERR S BRI —ACT B2 BR & B 10 T4 R B v e o5 B 3 x il g 4 SRR/

H# 2 W3], tRZE R A>B>C, AR EZSHRNN, 458 ITE(A)R LRI & 'Y
Wi B N, JLUCRAERORHREL(B), R AR IURE(C). M 2 i, SiEIEH Ky > Ks > Ky, & F
Ay IR ZBERB LI K, > K3 > K, 065 By ALK BRI Ky > Ky > K, BIERIEE
195 K, (74.97) > K, (28.49), HHZERMER(p <0.01) (5 3CKR), MHERIEER K A K, FEZES
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NEE@P>0.05), LZEHE, EF C O ONRMLAKF.

R & &SR, Mg MRS N AB,C,, IS SRECH 2 ik, 2XEURHEEL A
1:100, FEHIRECN 1 K.
3.3. EXRMEFMHEE

NS B T2 R0 95, WE R — Rk & BB AL J5 15 2 R 2 LT (H) 3 43, #2118 ALB,C,
itk T, PR, PRI BRI R B Q)M RR ()& B WL 3. 45 REW, 4ik)5 e
FIF=P A 2 IR & B~ FIME N 70.19%, R T IEACSEIG R AT 9 AN58t, 1 H RSD A 1.23%, M
FIF Asy By Cp L2554 Mopr Sk SR Jih 4 A 4 20 R EL AT e e i A e 1k

Table 3. Optimization test results

=3 MMARIEEER

PRE T Hig AL JE R Qg PR B /%
T, 20.00 5.6620 69.87
T, 20.08 5.1465 71.17
T 20.02 5.3353 69.53
¥IE / / 70.19
RSD / / 1.23%

4. g

AR S B DA Rk RPN R B R 7o, AR 10 & BONIEM Fe bR, B IERCIRI S R T4 R
YRE REURHR LG AR B 06 SR IR 7l o 4o 22 R Sl (1 2 0 o S5 4o 22 T AL R T 3 A ) 2 45 o OB
HUCONZERCRNE L, S2ma /NN ZEBOR AL, RIS i T RSN Ayy By A €, BREESIRECH 2
o ZERCRREEE A 1:100, ZEERECH 1 IR R SAL T 20T 3 AELIUESLE, MARNFY & &
N 70.19%, ¥JmETIERR SRR PR, difkE s, T2RE.

E&WE

[ F M2 25 P47 L% [ This Work Was Supported by the Special Fund for Forestry-Scientific Re-
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