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Evaluation of Antarctic Krill Oil Products Based on Their Content of EPA from PC
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(1. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023,
Liaoning, China;?2. University of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract: Lecithin (PC) associated ecosapentaenoic acid (EPA ) from Antarctic krill has higher biological ac—
tivity and bioavailability than non—PC associated EPA. To quantify the distribution ratio of PC—associated EPA
in krill oil, the PC in Antarctic krill oil was isolated by thin—layer chromatography and its EPA was quantified by
gas chromatography. The content of PC—associated EPA in six kinds of Antarctic krill oil from different sources
was accurately determined. Antarctic krill oil quality was evaluated using the ratio of PC—associated EPA to total
EPA. The relative mass correction factor for methyl ecosapentaenoic acid (EPA-ME) was 1.52,compared with
the internal standard , methyl heptadecanoate (C17:0-ME ). The ratio of PC—associated EPA to total EPA in high
quality Antarctic krill oil ranged from >60% to 70%.
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e AR B TR (eicosapentaenoic acid , EPA )1+
TR NHETR (docosahexaenoic acid, DHA ), HF9E#5HH ,
EPA il DHA 15 # %5 i D REME IR D7 R RE 2435 A28 1Y
BRI HE  RRARCo L RS RN A SAE NS
SR EPA F DHA S22 ARRNRIE 0 6, T £
1Y) -3 PUFA L)L TAG JEUfFLE . IFFERIT, A
T TAG % EPA Fil DHA,PL % EPA il DHA fEf%
U B AU, BAT SR A O IR DR 3P 4 IR A 9
TP, B T 21 2500 R ot JB l AR 75 oK AN
I, 37 b B 22 R R A R O B 2 S
BRI, Sy 1 BRI M A RR R i, g 4 H ™ i
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BRI A P AR AR 2 1, A R R I
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TERE I AT FE AR BT B B4 (lecithin, PC)BY EPA )
o, B R BRI PC B EPA (5 L EPA LA
Hrieds, X—F8b5 AT LIA ROE & EPA . —fF7EE
%, BN S A MR EPA ) e A i R, AR SR
FZAEAR AT T 6 FhAS [R) R PR AR i R 3k 4 o Jo ,
AR BRI i ) e A TR PP B TR

1 #Rl5AEZX
1.1 it
IECBE(EGEAL)  fEE Merck 23 H] 5005 FHEE . =
MG R AT al) : KBRS A FRA R s — ik
I T HH g ( methyl eicosapentaenoate , EPA-ME VAR
(Zlif% =98.5%) .C17:0-ME i i (415 =99% ) Wi liE
Tk 2 T phosphatidyl ethanolamine, PE WRiESh (4l =
99% ) \PC brifidi (4L =99% ). F2[E SIGMA /A A .
1.2 Pt A
BRI AR S S ) A W3 1
Fx1 ERBCHEREET X
Table1 Antarctic krill oil samples and manufacturers
FEA K
1.2.3 o ] AR IR AR MR (R ) A B H
4 FEA WA
5 TR 4 12 )
6 I R AEAA N w]
7
8
9

W EIRA AT
TEFE L2
S [Wifg £ 2w

1.3 {5k

7890B RS AH ALY (B & MG B AR 2% ) «
FEH Agilent N ] BS210S KT K-« [ Sartorius 2
] ;Silica gel 60 F254 B (0.20 mm, 20 cmx20 c¢m ) :
5 [E Merck 23 F o
14 %Ik
LA AR b i 0 T

EPA-ME ARV . FIE C %6 20 1) il v 2
9 0.20.0.23.0.29.0.33.,0.39 mg/mL; C17:0-ME ARfE%
W TE O Be 23 3 e 1 ik B2 0.04.0.19.,0.38.,0.57
0.76 mg/mL, PLECELH .
142 Pt BEARIAE S Rk

PR ma IR AL 2 10 mL BURBSH A, A
5 mL 2% H,S0,~ I, 70 CCIMWS RV 1 he V45T
JEV R EIR (25 °C), MBI A 2 mL 1E O BRI
0.75 mL Z&H8/K IR A 30 17, B E 2 AP T
s,
143  AUMEIERIN 51

i : DB-23 544 (30 mx0.32 mmx0.25 wm),
A THR AT £ 130 CA£EF 1 min; 130 C~170 C,
10 °C/min; 170 C~215 °C,2.8 °C/min {445 1 min, #FHE
R AL :270 °C, KA R ARl 8L : 270 C, i
FEDT 2 AR ERE 0 G 10:1, HERER 1 pL, S 1
47<(99.99% )
144 BIERETFRITE

43 B EPA-ME 1 C17:0-ME ( A5 ) i X,
Fi R AR T

Ay X Mg
/= A X Mgz w

Ao f WALIE N T34 AR C17:0-ME U jfif
BUA e W EPA-ME W8 L M, i AR C17:0-ME
S ,mg;Mﬁ;m%ﬂﬂ EPA-ME [T, mg.
145 FEMRBEERIT EPA & 50 E

TSI BN AREENT EPA $E4T5E &, EPA 195 &
()T AT .

AxM,,
wil%o= i 100 (2)

Ay X M;
A, O EPA IIETHF A, R IR C17:0-ME
F14) W TR R 5 M g JT R B Rl A 98 194 M T 0, mg 5
My FPHR C17:0-ME Jii i, mg.
1.4.6 PC B EPA & E B30T
TR B 5 I ) T Al SR R i, FH SR VS A A T
RERCA I, JIFFHIR A K = 2 (50:40:8:
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Fig.1 The gas chromatograph of EPA-ME, C17:0-ME standards and Antarctic krill oil samples from different sources

BAISHE] 3R 14.9 7.5 min, BIFRIE TR FF R SE 4005
Ak, F AR EE A 4 /9 EPA-ME §94%: 85 B} a4
149 min, FE& 5~9 () EPA-ME BB HF1A] Jy 15.8 min.
A % 20 BT B R A P A [) ok 1 i A 1
HRYHAE S PC 2 EPA IO, I8 1 2o BEG 6 FRES
71 PC A EPA W& g , FEAD 5 R0 9 IRZ, FESL 4
18 Ak

A EE EPA-ME X} AR C17:0-ME FOAHXT BT &
MIEHF W3 2.0

%2 EPA-ME Xt R4% C17:0-ME f#83tRERERF
Table 2 The relative mass correction factor of EPA-ME in
relative to the internal standard C17:0-ME

C17:0-ME EPA-ME

/ (EPA-ME/

v B/ W Bt L/ Weip C17:0-ME) S
(mg/mlL.) (mg/mL)

0.04 58.7 0.20 189.9 1.55 1.52 + 0.03

0.19 309.6 0.23 240.1 1.56

0.38 622.3 0.29 317.8 1.50

0.57 950.1 0.33 367.4 1.50

0.76 12653 0.39 440.5 1.47

i # 2 Al 1, C17:0-ME #¢ & (1 6 P 75 il
0.04 mg/mL~0.76 mg/mL., 7£1% 35 Bl P15 3] EPA-ME X
C17:0-ME FYAHXS BT A 1F K0 1.52,

2.2 FEWRBEERN PC B EPA (9% BT &% PC A EPA
T A A EPA SR LB E
WRNRBRAE SRR S 1~3 BIBRIS B DL 2,

PE

pPC

LpPC

3
A. PE ARUES (PC FRAES: PE 5 PC ATR A ARIES s B. £4dh 1~3,
B2 wifstnAmAn RN hiE S B
Fig.2 Separation of phospholipid standard and Antarctic krill oil
phospholipid

A 2RI, BB R v A PL 32 BRE0 45 PC A ML
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G I AE B (lysolecithin, LPC) Fl PE, 1lii PC I LPC J&
FAARBRIR A 2L 4, ARSI E Y PC 4150257
B PC Al LPC &8 2 Fl,

3EF C17:0-ME Xt EPA-ME AyAHRH 42 1 KT
THAAS B R B IR FE S, 1~3 A9 PC B EPA A& 1,

R4 AESRIERERBERH (R 4~9 ) MRAI L
Table 4 Comparison of the quality of Antarctic krill oil samples
(4-9) from different sources

PC % EPA &5/
4k PC % EPA &t

FEfh PC Y EPA S EPA  (PC % EPA &4/
ESR/%  EEPA F1)/%

4 47:0.1"  9.6+0.2" 48.0£0.6" 0.92
FRDLE 3, 5 69:0.1' 132:02°  52.3+0.6" 1.10
%3 ERBIRHES 1-3 BRES 6 9.1x0.1° 13.0:0.3°  70.02.4° 2.33
Table 3 Quality evaluation of Antarctic krill oils samples 1-3 7 9.6+0.3° 14.5+0.2¢ 64.5+0.6° 1.82
pepyn PORMLEPAT  BEPA A (PCHEPA B/ 8 4.0£03" 7.8:0.7" 51.3:0.6" 1.05
A /% % HEPA 5r)1% 9 5303 17.9+¢02°  29.7+1.5° 0.42
1 11.20.6" 15.8+0.4" 71.0+1.6" \ - o B
. . . T Al — SV EEA AT [ — 7R AR ROR 257 AN B3 (P> 0.05) 54 A1
2 6.00.5 116203 o173.0 RV FE AR 2 5 B (P < 0.05).
3 10.0+0.4" 11.9+0.3° 84.7+5.0r

T - [ —FN B AT ] — B B ARaRon 22558 .35 (P>0.05) 4141
AR B bR R R 22 5 2 (P<0.05)

M TLC H3R13H PC 4153, i TaEEH 2, K& R
0.5 mg~1 mg, JHRREEME DL U T E = . I, B
TLC 5r B3 B FE i PC 2L FRALdEAT 1 IR iR Y Mg
M. HRECRRSD 1A 2 A AL EPA &5 LUK PC
B EPA A&, A EPA & 34 R Bl AR 3 o A
10%L) E, FESL 1 FPAYE EPA S8 LR 2 5 27%.
ML EPA B e S AT 9N il 1) 0 B, B 1 AR
a 20 X PC A EPA A& RUE I, 45
/NG FEAL 1Y PC R EPA i 2 RS 2 1Y 245, 456
BV EPA W&, THEASRIPIAAE S, PC B EPA [
EPA S8 1 H B, KT 50%, ELAES: 1 FoRES 2 &
27% o IIX—Z 5053 BT I i 04 BT, AR B I 4518 5
WA EPA i AR B 45 R — 5, Ui pC Y
EPA & (i 8 EPA & &l — S 800 LR R 0B
AN [ A 5 i AR AR I B (A A b, ELRB S MR o
W URMAEL S Y PC 2 EPA &4 HAh  BESL 3 R sy
PC A EPA &1t i 5 EPA &5 F il Rk 85% 447,
SREESL 1 A1 2 (19 PC B EPA & 1 /5 5 EPA S &1 1L
BIKE] T 50% LA 1 ABFL S A R iE 1 T 2k ik
— P

FE 1.4.5 F1 1.4.6 75T HAN [FR R 8 B Bl A
(FEdl 4~9)PC 7Y EPA 5 i i B EPA & i i Lb 9], 45
Rk 4.

IS 25 5007 RE A 5 16 (R EPA & G ik
F25 AHRES 6 TP PC B EPA & &5 B EPA S iH
o 2 & TAES 5, HARS: 6 PC B EPA &2
4 PC 7 EPA & 819 2 5440, 455 AL EPA & %K
P F PC Y EPA/SL EPA BBl , DB THES: 6
EPA IFFAE I E 2R PC A HRERRE S 5 R 8, KR L
5 B EPA SRS 8 1 2 4% (HIF MRS PCHY

EPA &1 47 5 EPA &5 LU JC 1 35 25 5, [RIHAE
5 FIFESh 8 19 PC I EPA &4t 59F PC A EPA &1
FUAEAR Y, UERA P RE 5L Y EPA fEE B 22 —300 .

FEfh 9 B EPA &k 8] 17.9%, HmTHE
SEHEGHL IR, [BH PC &I EPA &5 5 5 EPA &5
L A 29.7% , BT HE 5 PRt siir, R Y]
ZHFE L EPA 2 LLAEBEIR Y EPA JE X AFE7E, W
TAG TUBY i 2578 EPA o K I R IR B AR A EPA 5 5
ARES W EPA MAAAEIE, 10 PC A EPA &t 5 A&
EPA 7 it 11 LL (91 BB A% %) B i BRI EPA A7 AETE 5K
HEFTHERR O FRAE , DX B A SR BEAR B EPA AYIF
M. PC B EPA &8 i A EPA &Y FUBIE i A
Tl S8, T LA IS A K s O

WYX —SH T AT HIX 6 iR AR B AR A,
AR, BLAAY AR 6 FIRES, 7,PC B EPA & &
di L EPA S LB TE 60% LA 15 HUCHFES 4.
5.8, X 5 FPEES: PC B EPA &5 M EPA SHREAYIL
BIFE 48%~T0%Z 0] ; kR 9 MZSH B E KT HE
5 RRESL LA AR n] LU S AR ] e AR i R 3
4Dt BT

3 g

ARG RS T HT C17:0-ME A F5 ik 5 0 2
EPA B5E 1t 5%, e 15 21 EPA-ME #LL T C17:0-
ME FYARNS FRAL IE R 78 1,52, 454 TLC 4388 8 &
A T R BRI PC B EPA RS, 4R 4T PC A
EPA F i 7 8 EPA 5 5 1 H A1) 3 — i A B e 5 S
TR, ARIEX S0 1 6 FIOR [RR IR R B
AT A ot B, 025 A P W Al 9 (R © IR
7),H PC A EPA i 5 i EPA &9 Ll #E 60% LU
L B TR 70% 3 e 4k 5 Sy AR B AR 0 o
FRUEPTFA A 5 1 ST SRR 2= Al
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