Bioprocess £ FE, 2016, 6(1), 17-23 Hans SOl
Published Online March 2016 in Hans. http://www.hanspub.org/journal/bp
http://dx.doi.org/10.12677/bp.2016.61003

Determination of DHA-ME in Seaweed
Oil by HPLC

Fengshan Cai?, Lin Zhang!2, Shikai Wu1.2*

1Guangdong Key Laboratory of Membrane Materials and Membrane Separation, Guangzhou Institute of
Advanced Technology, Chinese Academy of Science, Guangzhou Guangdong
’Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen Guangdong

Email: caifshan@foxmail.com, ‘sk.wu@giat.ac.cn
Received: Feb. 19", 2016; accepted: Mar. 6", 2016; published: Mar. 11", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

oMo B openciss

Abstract

A method was developed for the determination of methyl-DHA in seaweed oil by high performance
liquid chromatography (HPLC). The HPLC separation conditions were as follows: an Agilent Ec-
lipse XDB-Cig column (150 mm x 4.6 mm, 5 um) and elution with acetonitrile-water (v:v = 92:8),
UV dection wavelength at 205 nm, 1.0 mL/min of flow rate for mobile phases. On the above condi-
tions, good linearity was found over a concentration range of 10 - 500 pg/mL for methyl-DHA. Li-
near regression equation was y = 2.586 x 103x + 5.927 x 103 (r2 = 1). The average recovery rate
was 94.23% (RSD = 7.01%). The average detection of methyl-DHA in seaweed oil was 7.3876
mg/g. This method was simple, rapid and high reproducibility; it can be used for the detection of
methyl-DHA in seaweed oil.
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R

E - BT R ROBUAE 0 2 00 B T S B R P B = BRI B (DHA R ER) & B I v - s
X HlAgilent Eclipse XDB-C1gff i H: (150 mm x 4.6 mm, 5 pum), PLZJE-/K(92:8) BB AFKEIH, HE
1.0 mL/min, K205 nm. £R: DHAFEEFE10~500 pg/mLITEREN 2 BT, &itkREA
JFEAy = 2.586 x 103x + 5.927 x 103 (r2 = 1), “FIEERN94.23%, HXNIFAERENT.01%, HEMH
FDHA-FES P A B N7.3876 mg/g. &5i6: RN HBME. PuE. ENME, WHTEERBER
HDHAF R & &M E .

XA
DHAFEE, WHH, RO

1. 518

Y A — P MOV SR R DT mHORS IR T ) AR TR AR B i, 22 DA D78 £ [1]-[3]. W FEER
W, BRI EABREZN 0-3 REEAENRENIRPUFA), B8 TR IUGREPA). —+ B IGR
(DPAYFI —+ /MR (DHA) [3]-[8]. DHA RWHFLNMAK. K E LGN LN, (F2EHELTE
PR AR, 2 AT it A ik (14 FE B [9]-[14] . Ryan Al Symington & Bl ith vl AR il 1 0
DHA [Fh 78RR [14] . SfaymAaLL, s &H R KEMEYME DHA [7], JiEfRe 8, SEdae,
I B G BRI [4]-[6] [10], A2 K AR 52 (I ORAEE Sl FIVE I o JAESR, Tl DR A DR AR 5 1R P 34 B R ) Vg
WAEE— AR, HEEEH T EPA F1 DHA FI T & AN FH 32 31 )2 e el

H R 500 5E i BE h EPA FIT DHA (177352, Ryan Al Symington % F A0 AH (8 3% 5 2 R i b A 44
MLRRE it B R TR [14] 0 VFHE S5 SR P AS0OM G- o iy 00 5 43 B £ O £ 3 o 14D i D7 R 4L RS [ 15] o S ROV
T FH B A SOAH iy s ey I D7 LV S DHA %u EPA ¥ &[16]. DHA & TKERIR, A2
kb, EHRAZMENT DHA e e AR R[] [17], HAMGER e k2, RBUERE, ATAEEIE
W& Z2[15] i ROBAH (1592 (HPLC) AT LJE/MDE’J—’H#W‘V”JHW DHA )& 5 [18]. & SCEAE R I i Ak
TRAH T VL S AT 5 T R R ) DPA I DHA [8] . X T AR 25 5% F B o RORURH €2y 00 5 ol A v g i 2 1)
AR[19]. ARIGE ST T HPLC KW 43 A5 3 7 DHA FES 0735, 12 VR el . B 1Ay, #E
THEE FEE BEFTE R, A F T I 5 ) DHA & & e .«

2. (UBSHE
2.1 {3’

Agilent 1260 FRLBAREIR (X, AR2140 T AHTRT, RES2CS Here il KQ2200 M7= Bt i
HH-4 H R A5 TR IE 5 .

2.2. W3
DHA- T bR i H 25 [ Sigma A HlE. L. IRk Bop ke, Heislms oy 7 pral.



RS %

3. /&
3.1. By

{34 : Agilent Eclipse XDB-Cyg (150 mm x 4.6mm, 5 um); iz : 2. J&-7K(92:8); Kl K: : 205 nm;
A#: 1.0 mL/min, #EiE: 30°C, #HFEERE: 5pL.

3.2. FRAEREmEBIE

HEFIFRIL 10 mg DHA FESFRIERE L T 10 mL 8, HEEER, %M, PriabrdEdikE Nl 1
mg/mL.

3.3. HEAEFBESL[17]

A3 AERR R VR i 0.2 g T 50 mL HLZE LA 1, Jii\ 10 mL 0.5 mol/mL [¥] KOH-FH ¥
WREE, 16 60°C/KIE FINFAEIR 40 min ZyhiEH &, WEIE=ER, REMA 10 mL EcC ke, #8AAEE
40 min, A 10 mL £B-7K, #25, FE2E, W EERT 3000 r/min T B0 5 min, HRIEBIE T
A, LIRS RS, B IEVRAE o S

FRUMZE & AL T . FREUHE MRS 0.2 g, I\ 2 mL 20%f) KOH-HEE AW, 7£ 70°C /K n#k 30 min,
BUHINNGE BB 1K, BIAZRERT AL, 02 mL IE e, BUH EiE0UE B 1 mL IE Sk
—Ik, BIEWBEIE. AT B 2 mL 1% - FELT 70°C/K# 30 min, HUHJEIIA 2 mL IE Ok,
PR E M, B LR, B LmL IECk, ik, &3 LS,

FR AR : FREUESEMAE S 0.2 g I 2.5 mol/L R fR-FH i 10 mL, T 70°C/K#Hin#4 30 min, A 2 mL
IECGE iR B P AR Ak =, B B, NEEM 1 mL IE kYRS, B 822, BEBA T 3000 r/min
RSG5 min, BURTERIERER, MALIERIE RS, BUSRIERAE R R R

4, ERESH
4.1, FRETIRRYERE

T EERE S RS S5 R 1 B

1R, @) (b)A(c) T A, B (@) (b)H DHA HISIGE FR 4 R 58 440 B I 4% i 1t
Kl(c), MRt 5 DHA SIS 55 % i W e ik BIJE 2R 70 25 . VTR LN AR, R IR AR DHA G40 &
J&E DA K i AR B R e i o B (C)~ (d)FA(e) Pl %N, FRALER S5 A T SUB AN [F R s AR I, s AH H
E-7K A 85:15 (VIV)B], WETEXRRIEM, (A5 4% Bls s A S84 M ahAl M - 7K 90:10 (V/V)EF DHA
F TG UG 5 2% I R RESE 440 B0 s MBI 2 5-7K h 92:8 (VIV) I DHA F S 1) 40 B 2% 3 die i, 7] $RA5 B4R
(1) DHA H g 55 44 J5 s 2 578 4 45 B i

4.2. ¥rfEhZREVLE)

HU% DHA WSS [FIR B2 (BRI, #2 R 3.1 il S kb e, B VETHIAR M A, LA DHA HIERIK
JENREAR KR, WETIRUNALRR, 135 DHA HERIILEME 7 e, 455K W: y=2.586 x 10°% + 5.927 x 10° (1’
=1), MEEEN 10~500 pg/ mL.

43. BEERE
B[R] — Al s, 1% 3.1 il SR E S HERE 6 YR G038 1 Fan, DHA B B8 [ AR A S bR vl 2

N 0.43%, FREERHFEZE RIF.
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@) M- K92:8, VIV), THALEE; (b): LM - 7K(92:8, VIV), ERIRZEAAHE; (c): LM - 7K(92:8,
VIV), BRAbEE; (d): HEE - 7K(85:15, VIV), MAbHE: (e): &ZJME - 7K(90:10, VIV), FRAbHE.

Note: (a): Acetonitrile-Water (92:8,V/V), Alkali treatment; (b): Acetonitrile-Water (92:8, V/V), Acid-alkali
treatment; (c): Acetonitrile-Water (92:8, V/V), Acid treatment; (d): Methanol-Water (85:15, V/V), Acid treat-
ment; (e): Acetonitrile-Water (90:10, V/V), Acid treatment.

Figure 1. Chromatogram of some samples
E 1 BotEmeisE

Table 1. The accuracy, stability and repeatability of HPLC
F 1 UHEEEE, REMEMESHIKE

% B FE TR IR
W WA PME RSD (%) B[ h WA PHME RSD (%)  HEah WA CFHE RSD (%)
1 9392.7 0 9392.7 1 9392.7
2 9323.2 4 9339.4 2 9323.2
3 930.0 8 9373.6 3 9200.9
4 9346.5 gi%‘-l.lﬁi 043 12 9377.0 9327?-.;53 T oo 4 9203.4 9332-;2 T o
5 93875 16 9398.7 5 9318.3
6  9416.7 24 9389.2 6 9395.9

O,
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Table 2. Result of sample recoveries

% 2. HEmEWERNESER
Femie DHA R DHA FlsinAE  DHA HIFgNEE  DHA FfEs[EE

FEIME % RSD (%
4 (mg) (mg) () %) 06) (%)
0.19872 0.16 0.33726 86.59
0.19473 0.16 0.35781 101.93
0.19665 0.20 0.38182 92.59
94.23 + 6.60 7.01
0.19914 0.20 0.37528 88.07
0.19817 0.24 0.42453 94.32
0.19345 0.24 0.43814 101.95

4.4. WEMRE

Y [R]— 9 e ) 45 Al AV v, F2 TR 3.1 Ui 564, 43 IAE 0. 4. 8. 12, 16, 24 h FEFErHT, 8%
HHEmAR, 5 DHA FEERIIEMEAY, 3% 1 Fis, DHA HERIEHEFA RSD A 0.23%, FHALKME
JRALE 24 h WFASE .

45 ESHIRAE

A — il AR 6 1y, %08 3.1 il &, tHHE & &, i 1 Fion, DHA HIERIEIAT RSD N
0.93%, KU T7IEE S HE L.

4.6. IR

W 2 fiw, BUASIRN & &= 0 S MAE & 6 4, N —E & DHA H RS, 458K DHA Hi5
R INbR B %y 94.23%, RSD M 7.01%, K HIINAREIWCR REF. 55 CELE[16] N4 AL DHA H s
PRI AR, P RE S AR RE SO RS, R 2 T30 T RS .
4.7. HRUE

W3 A7t R s 23 AR 3.0 Gl S AR EAT I S , DA S R i 1) DHA FR RSP 35 35 7 7.3876
mg/g.
5. &g

AR IR v OB €8 RS 6 i S R 1Y) DHA HEAT 40 55, A AMRvE MR & DHA S &
ARITFEEAER, 2 PSR, IR EIE, i sl B S S O AR — AR U R
£ E&WA
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