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(1. WLBEARFEGFEEL ¥R, ML A1 316022; 2. EXEERE = BETRR,
EREEREFENARELAA IR RTR TS, BE EIT361005)

[HEE] &7 ESRORAH Ak (high performance liquid chromatography, HPLC) P Ewam b —+—
/S IEIR BE  ( docosahexaenoic acid ethyl ester, DHA-EE) &bk, HEelg Clfbb )5, R
J& DHA-EE 23H7 340, %+ ZORBAX SB-C8 (4.6 mm x250 mm), WEIAR V(HEL) : V(/K) =90: 10, #E
R 30 °C, FHEA 1.0 mL/min, 4GP K N 204 nm, PEEER N 10 wl, W ESEH B, DHA-EE 78
0.0081~1.92 ug WEINE RIFEHICR, LHRIAHTER. y = 39.91 v +765. 11(R* =0.9992) , FHal
W%k 102.42% (n = 5,RSD = 2.25% ) , Ki% B (n = 10,RSD = 0.32% ) #4f, DHA-EE SR 5 fl ik
8.05 ng, KB, %A H T A IS i DHA-EE BRI 4347
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HPLC Method for Rapid Determination of DHA-EE in Algae Oil
XIE Fengcai'?, ZHANG Bin', SUN Jipeng
(1. College of Food Science and Pharmacy, Zhejiang Ocean University, Zhoushan 316022, China;

2. Third Institute of Oceanography, State Oceanic Administration, Engineering Research Center of

Marine Biological Resource Comprehensive Utilization, Xiamen 361005, China)

Abstract: High performance liquid chromatography( HPLC) method was developed to quantify DHA-EE in
marine microalgae oil quickly. The optimized quality parameters for DHA-EE analysis were as follows: chroma-
tographic column, ZORBAX SB-C8(4.6 mm x 250 mm) ; mobile phase, methanol versus water ( 90: 10) ; the
column temperature 30 °C; the flow velocity 1.0 mL/min; UV wavelength 204 nm; the injection volume 10 pL.
It presented a good linear relationship within range of 0. 008 1-1.92 ug for DHA-EE, and the linear regression
equation was y =39.91 x +765. 11(R* =0.999 2). The average recovery rate was 102.42% (n =5, RSD =2.
25%) with good precision(n =10, RSD =0.32%) , and the minimum quantify limit reached 8. 05 ng. This opti-
mized HPLC method could be used in the determination and analysis of algal oil and DHA-EE.
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R, FFshpkaEfe! . KR, DHA L= 2518 Le ) Lkt & & 528, Sl )
BEf SRt I RS 0 i E S EE R DHA, T3 109 DHA 7= 5 2802 B0 il b 4R, (A2
fil 5 2B | SRR RN R A 4748, B et R TR i 60% 47

TORAEEFE P R M ORI ), VFZT0EAE A B DHA, H DHA AHXS & it = Tl b
DHA ™ tbAh, SeilE Tk s, HA SIS RN E R, A aig: . PRk K
SEMERE, PR IR T PR, RIS R KRR DHA XL IE I 7 (52 i EL A A
WIFEF, B, SRS DHA (B ZORIE— 432 0, DHA Al40 R HERRL . ZEERY . H- il 7 A
BEEs il 4 25, HETH L DHA P22 C RS, InSEE FDA 25 588 I3 6 1> o -3 Z2 Al
W' | EEZGH (USP3S) RIBKEHZGHL (07/2012: 1250) WM o -3 ZAMURIRIRRY) R L EERY,

X R B DHA SR 7k, HAT EZOR AR @5 (Hih T DHA JB TR
SERRIIIR , N5k, AR I B 55 78 45 e i B T R AT EL AR BT IR BRI, Oy B R e I T
DHA & PEmy 52 ma, AT M7 22 18K % FH S A0OR A 3% 7% (high performance liquid chromatography
HPLC) 1B DHA & ARG o4 7 ik L SEah sp A RIS e £ & DHA A1 8 U R (do-
cosahexaenoic acid, DPA) 228, HPLC 33 MENG WI & 4740 B, 2 il DHA M5 25 Bl s, Kk,
ARSCEP XL LR, g7 2T HPLC AU 1 DHA £ ( docosahexaenoic acid ethyl ester, DHA-EE)
7, TEOCACHR I SRR b, PP S 5 B RS 85 B R B2, B 7R S Bl i v S PR A
DHA & B R DR E 508

1 XWHZE
L1 ALEEAniKF

LC - 1260 B S0 AR B354 . GCT890B ARG AR | SEAMGMIRS , EEZHERRIEABRAH;
Milli — Q BUHBAEKAY , HHPE P EARA R ; MEIOAE RM7 R, fBEMFHA R ,; DF -101S B4
PSRN IE EPes, Dil T ARER A A,

LTRAI DHA FRUES) (DHA-EE, 467 >99.6% ), J[H Sigma — Aldrich A7) ; Lg% DPA #5ifE i
(DPA-EE, 4 >99.6% ), [E Nu-Chek 2AH]; WL, IECkE (k) , f8E Merck 24 H]; Jo/K
CEE . AR (SrFrah) , VUBERMERAD A BRAE] ;[ A S R AR
1.2 @igsy

fti4: . ZORBAX SB-C8 (4.6 mm x250 mm) , SHIMADZU C18 (4.6 mm x250 mm) . InertSus-
tainSwift C18 (4.6 mm x250 mm) ; #2430 °C; Jshl V(HEE) : V(/K) =80: 20, 85:15 ,90: 10;
TR 0.5, 0.8, 1.0 mL/min; #EFERE A 10 pl; KK R 204 nm,

1.3 tREHGEE

HERAFRIEL 38. 4 mg DHA-EE PR 8 F 10 mL T, WEEEES)E, RAH HPLC L1745
MrkGi . MERFREL 37. 3 mg DHA-EE AR E T 10 mL Z8H, IECkERES T, R HPLC %
i, ¥ DPA-EE FRUESHE T 10 mL a0, WEERRES), R HPLC 740 ksl
1.4 EiMEFEmEE

1 250 mL =SB AR 10 g, TER/KIBTFHEZE 55 CJa, #&F 0.016 g NaOH HITT/K LEE
(30 mL) HNA =S, B AEEIR AR FE RN 16 h, RIVZSHS, WEZR R LR LR,
HERFREUAIN CBR AL EEMAR S, 1.0 ¢ T 25 mL Ak, MW EEMBERZIE, #8505 HT HPLC 2047,

2 #R
2.1 BIEHMIERE
TEARR] 3% 414 F , DHA-EE 5 DPA-EE £ ZORBAX SB-C8 . Inert Sustain Swift C18, SHIMADZU
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C18 fogitt by eg S b gedgde , sl 1 7R, 276575 1% DHA-EE 5 DPA-EE (943 2512 | fR B3 s [) A
ARSI R, K ETE ZORBAX SB-C8 A ikAl I iy ff /i i Ml AR X 80, (BB B Xk, H
DPA-EE 5 DHA-EE 3B 11. 44, E3CRRIF, I, %4 ZORBAX SB-C8 i+ 47 5 2211
DHA-EE 5 DPA-EE & &40 /3047 .
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= DHA-EE

0 5 1‘0 1|5
t/min
¢) ZORBAX SB-C8
B 1 DHA-EE 5 DPA-EE A Ef®iEiF FHMosEaiLE
Fig.1 Separation chromatograms of DHA-EE and DPA-EE on different columns

2.2 SBEFHREE
2.2.1 AR A

HEZARR PN DHA-EE Al DPA-EE 4208 . DHA-EE & AY52 0, X335l 547 100 ~ 800 nm
SR, ARWE 2 iR, 4K N 204 nm B, DHA-EE 7B W50 5 DPA-EE K HoAth 2% 14 ik 5]
BB, AT TR ZR . DHA-EE fie R W00 H BRTE D% K 204 nm b, 2545 % B AG5 5 544
K DHA-EE W f, #E#EHHK 204 nm FE47 5 T 895047
2.2.2 Ui R

g 5K B ARBC L (V2 V) % DHA-EE #1 DPA-EE 23 B & S2m, 45 5K 3 fim, 4
V(HEE) :V(7K) =90:10 B}, DHA-EE 430460 5 DPA-EE SO A AR 0GR B L5355, Al 2 Ak
MZER, ZIm AT, HArsis i rim B0 F vOHEE) 1 v(oK) =80:20 F1 V(HIEE) : V(IK) =
85 : 15 XA LB, AT AT 32 5 SE 0 1 0 A0 . 2R 5 1B 0 4 B I R) SR, 4 v -
V(IK) =90 : 10 V5K i s A AT )5 8 50 .
2.2.3 JiEpYEEE

FERE T ANAR R VIR EE) 1 V(K) =90 10 6040 F, HEEARRIFHE (0.5, 0.8, 1.0 mL/min ) *f
DHA-EE 1 DPA-EE 23 B &R, 4550 a1E 4 FiR, 28575 & DHA-EE Il DPA-EE 7555 | (R}
B, I SO A 2 B S5 N &R, RS AHE A 1.0 mL/min, K751 DHA-EE 1 DPA-EE
N E R s (N = R R A LS SR /1
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Fig.2 Algae oil full-wavelength scanning 3D chromatogram and cross-sectional view
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Fig.3 Separation chromatograms of DHA-EE and DPA-EE under the different mobile phase
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) =
5 010 T Z 0.10
=% £0.08 |
£ 0.08 DHA-EE E DHA-EE
< - -
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= 2 L
%0.04 - £ 0.04
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.02
m 00 =
=0 L E0
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<
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= 002t
E
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Fig.4 Separation chromatograms of DHA-EE and DPA-EE under the different flow rate of mobile phases

£z I, DHA-EE 5 DPA-EE EI’J HPLC 43 #7% /Tl ZORBAX SB-C8 (4.6 mm x250 mm) {354,
WHCA 1.0 mL/min, KUK R 204 nm, HIE R 30 C .

A VOHEL) : V(K) =90: 10,
2.3 IREHKNLTH

AN [ B2 1) DHA-EE FRifE i ERE HPLC A
AR N y =39.91 x +765. 11(R* =0.9992) |
Rl T AR — MR Z [P CC R, WS IR

80 000
70 000
60 000
50 000
40 000
30 000
20 000
10 000

¥=39.91 x+765.11
R?=0.999 2

sl

58 43 B VR T AR B, #E57. DHA-EE [o]
TE0.008 1 ~1.92 we JulHl 2 RAFLM R, #m

DHA-EE W4T 2 Peak area of DHA-EE/mAU

0 500 1 000
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1500

2000

5 DHA-EE #ri# i 2 &
Fig.5 The standard curve of DHA-EE

2.4 RBEESW

B — W B9 DHA-EE bRfE s WOE SEPERE 10 IRIEAT HPLC 43¥7, a7 5
AR ENR 22 RSD =0. 1% , RBINEHESE R (WFE1),

EIE A G VAR a R
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&1 UEBEEERE

Tab.1 The precision experiment of the equipment

ok DHA-EE W1 e TR 2
Numfirtﬁ o{f(a%lvsis Peak area of DHA-EE Average value of peak area SD RSD/%
’ /mAU /mAU

1 51 047.8

2 50 585.2

3 50 846.3

4 51 162.4

3 50'830.3 50 857.55 161.098 0.32
6 50 847.6

7 50 750.9

8 50 754.6

9 50 817.3

10 50 933.1

2.5 TEATEMSW

I DHA-EE AR S s & 0, 2, 4, 6, 8, 10, 12, 16, 20, 24 h g sEfriia, i ié
R O (B BT R v 22, 3K15 DHA-EE 8 RSD 4 0. 25% , FWFESLTE 24 h N DHA-EE €1
R (WE2),

%2 DHA-EE BEMIRE
Tab.2 The stability experiment of DHA-EE

] Time DHA-EE W [fi /1 W TR 31
/h Peak area of DHA-EE Average value of peak area SD RSD/ %
/mAU /mAU
0 35209.5
2 35 275.5
4 35265.4
6 35359.1
8 35 371.2
35 318. 88 88.523 0.25
10 35214.1
12 35450.3
16 35269.2
20 35 318.7
24 35455.8

2.6 TEERSH

WILEAEMELL (S/N) /NT 3 b, DHA-EE SAfICERR N 7. 10 ng, UEHEME (S/N) K
T 10 NAriE, DHA-EE K& RN 8. 05 ng,
2.7  nEREYERNE

R [E B e 5 5 6y, A — & S DHA-EE, f0mARENk, 4550, DHA-EE fntx(al
WCRSEIE N 102. 42% , RSD K 2.25% , FUAIEEFCR Rif, 458K 3,
2.8 RS

B3y CERAL G B i, $5 BR EaR AR5 i AT HPLC K25 55 4N 3 (Ml R R &, R4 TR
M (gas chromatography, GC) Kolll, PEATXTHAMT. GC I, MERETIREE K 270 C, Mk
o430 mL/min, HEFREA 1 mL/min, AN 1001, @35 A SP - 2560, A6 % iR & 280 C.,
HPLC 518830 DPA-EE 5 DHA-EE 4 B8R & 6 s, AL R IR 4, AL, 2 Ry geimfs
DHA-EE FMi2ze Ak, HEEEMAR R E, YWalfEhdim s DHA-EE & &E ik, (BN HrRece ok
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F, HPLC ILAEEIHS GC X IL, WE4a% T RMIET ], 45 TRIReRE, Wik, S0 AH G
AR T A,
%3 DHA-EE B E
Tab.3 The recovery rate of DHA-EE

v oo . ) ) DHA-EE
Fall DHA-EE — DHAEEIMA  puapemie  PHAEE sy
% B Content of . Addition = &S
. HL Measurement of X Average value of SD RSD/ %
DHA-EE amount of DHA-EE/ Recovery rate of DHA-EE recove
/mg DHA-EE/mg “hi/mg DHA-EE/ % oven
rate/ %o
11.697 22.127 104.30
12.671 22.915 102. 44
12.910 23.168 102.58
10. 000 102.42 2.30 2.25
13.489 24.040 105.51
13.826 23.840 100. 14
15.89%4 25.851 99.56
_ 2.00 7 DHA-EE F*4 EHAFMRP DHA-EE 28
Tab.4 The content of DHA-EE in algal oil
GC HPLC
it BREEC BREESED FRSEC CRERE
Number Content Retention Content Retention
/% time/min /% time/min
1 55.85 60.07 54.45 10.55
: ' ' 2 . . 4. 10.52
0 5 10 5 55.85 60. 06 54.58 0.5
t/min 3 55.55 60.11 54.52 10. 61
E6 wHBILE ST Average  55.60 60.08 54.52 10. 54

Fig.6 Separation chromatogram of algae oil

3 iFie

BT, X DHA-EE & it (9 7341 32 2Rk AN B b A7 o AR PS4 OC Sk, M i ik
FAFE—EME AR, KA Z S, REREEK S sl SRS G EXT DHA-EE
FrEPETIE, WK R, DHA-EE & RIA7# y = 1503 x - 26.275, MXRMR =
0.999 1, 7F 14.52 ~746. 00 ng Ju[FI N2 R AP R (HAM @SR —BCRH ik ee, Z3R15
BAPRIETY , TR EARCKI L, [RIE A A W 14 A S VAR VR B AR SO, SR e B AH (i
R W TE I W T DHA-EE & &0 58, #57 DHA-EE T 54 v = 39.91 x + 765. 11(R* =
0.008 1), HAE0.008 1 ~1.92 pg JEFHNE BIFLIEE R, X3P DHA-EE 55 DPA-EE /3 83U
RAF, FHECASAH Rk g oA e | fifE a7,

4 £k

ASCUAEEN LR DHA St 4, @57 T 5F HPLC By #Eil b DHA-EE 43 &kl ik, 45
B WoR, MR ZORBAX SB - C8 (fiht, FahHILL V(HEE) :V(/K) =90:10 , ##E# M 1.0 mL/min,
K PE 1 g 204 nm, AEIE A 30 C HIgERER A 10 WL i, DHA-EE ££0.008 1 ~1. 92 wg J5 A 2B R
WFERVERZR, M E S U 102.42% (n = 5,RSD = 2.25% ) , ¥HERY (n = 10,RSD =
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0.32% ) , DHA-EE ffKE =R A1k 8. 05 ng, H K DHA-EE 438 5k, 80 H B0 Ao kS %8 1 k&
EME, HARMEE SRR /D HSAEAR, T FH T 3h A DHA-EE & &0, 1z kT A
N H BT 2S5 DHA 72 5 0 2 ks
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