s == J P —
GC ME&RF;E$ EPA #1 DHA &=
Faxgr e AR 2 ARk N 2 e R RGBT S 3160215 2.0 1A SR HIAT IR A R, AT SEE 316021

BE: B ZIWKREBT GC WArENZ 2/ d+ EPA /2= DHA 2 %. /55 HE22. FEk., FFREIR,
F A DB-23(30 mx0.25 mm, 0.25 um)£.48°% 4%, FID A0 25, 425 FHR (A2 448 £ 170 'C, vA 1 “C-min ' 4912 £ R £ 225 C
fRH 5min), HAETEEAH 250 °C, BMEBE A 280 C, SN, AHA, AikAH 1.0mL-min', HAKA 100:1, =
T EZBR(C23:0)FEEA N Ax4. 45  EPA. DHA ¢ @R LARE I A £ 0.048 7~9.740 mg-mL™", 0.051 0~
10.206 mg-mL™" 7 2 RIEF49 &t £ £ (=1.000 0), EPA. DHA #-F 3@l E 554 98.7%(RSD=0.98%), 99.4%(RSD=
1.34%). 5t EFH@E. . TEMK, THATEMmbNREEHFEREL.

XHEIR: &ATMh; EPA; DHA; AA&#ik; 4R ERT; Atrk; 22N

FESHES: RILT XRAFRERS: B XEHRS: 1007-7693(2018)09-1322-05

DOI: 10.13748/j.cnki.issn1007-7693.2018.09.011

SIRARST: T35k, x4, #-F%, F.GC M Z &k P EPA 4= DHA 4-3[J]. F BIAZ A 25, 2018, 35(9): 1322-1326.

Determination of EPA and DHA in Cod-liver Qil by GC

WANG Qiongfenl, LIU Tingl, ZHENG Pinganz, XU Hongl(IAZhoushan Institute for Food and Drug Control, Dinghai
316021, China; 2.Hailisheng Group Co., Ltd., Dinghai 316021, China)

ABSTRACT: OBJECTIVE To establish a method for the determination of EPA and DHA in cod-liver oil by gas
chromatography internal standard method with relative correction factor. METHODS The samples were saponified, methyl
esterified and extracted with isooctane. The sample was chromatographed on a DB-23(30 mx0.25 mm, 0.25 pm) capillary
column with a FID detector. The column temperature was raised by program (the initial temperature was 170 C and the
temperature was raised to 225 ‘C at a rate of 1 “C-min~' for 5 min). The injector temperature was 250 “C, detector temperature
was 280 ‘C, high purity nitrogen was used as carrier gas, flow rate was 1.0 mL-min™", split flow was 100 : 1, methyl ester(C23 : 0)
was used as an internal standard. RESULTS EPA and DHA showed good linear relationships(»=1.000 0) with the peak area
ratio and concentration ratio at the range of 0.048 7-9.740 mg-mL™", 0.051 0-10.206 mg-mL™", respectively. The average
recoveries of EPA and DHA were 98.7%(RSD=0.98%), 99.4%(RSD=1.34%). CONCLUSION The method is sample, accurate
and reproducible. It can be used for the quality control and adulteration identification of cod-liver oil.

KEY WORDS: cod-liver oil; EPA; DHA; GC; relative correction factor; internal standard method; determination
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22,1 RAX RIS &S FEEIREC C23 10
S, EPA HEEFI DHA HEEX A% 50 mg B
10 mL AR, 05 3 be 1 A 5 W B R 1 B
RS, RIS, “PATHIS 2 4.
222 WEREESIS  FEEPREC C23 10 HERXT
MR 250 mg B 50 mL ARG I A, ST oE Lo v iR
HmBERZE, #5, BIf5.
2.2.3 RGN RGBS KB AR EPA H S
A1 DHA H g%} FE 5 % 400 mg B 20 mL A% (0 &
i, INRERE IR RZIE, B, HIBUR
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R EBAR R 2452 2018 4F 9 H 2 35 555 9 1
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HRE, 2 MRS o B E SRR 5 B, 0 SR UETHAR
FHFEAN AR IE R T (Fy), @R NE 1.

F1 AXRERTFNESE
Tab.1 Results of relative correction factor

4y Fy Fx

RSD/%

Bx
~

X

1.023 1.022 1.021 1.024 1.018 1.022 0.23
EPA 1.022
1.018 1.022 1.027 1.025 1.025 1.023 0.34

1.037 1.033 1.034 1.035 1.030 1.034 0.25
DHA 1.034
1.030 1.032 1.038 1.035 1.035 1.034 0.30

e i E AN F As x Wx
Y = ———

Ax x Ws

Ax-EPA HIBREL DHA HIBRIETHI A ; 45-C23 & 0 HIHRUAT AR Ws—C23 1 0
HES N & (mg); Wy—EPA HHgEk DHA HES I &(mg).
Fye = As x Wx

Ax x Ws
Ax—peak area of EPA methyl ester or DHA methyl ester; 4s—Peak area of
C23 © 0 methyl ester; Ws—C23 I 0 methyl ester addition(mg); Wx—EPA
methyl ester or DHA methyl ester addition(mg).

24 LEiEEL

o “2247 WUNJ7E, FREURER: 2 4%, —
16 G AL B JE P TR N 2 mL S 2E e, 55— 40 n
2 mL WARIETR, % “2.17 TN (il 26tk i
REIGE, SREREAR EIEEPTES NRY
JoT AH [ 9 £ B B[] Ak R & B #E 0 . €23 1 0,
EPA. DHA i Ug 5 7c 45 A @1 06 2 18] 1) 7 5 2
B>1.5, ZFH AP BE¥>15, RFZTEL
Bk R, iR 1,

2.5 bR &l &

k% W R A R IR % 45 0.05, 0.5, 1.0, 2.0,
5.0, 10 mL % 20 mL &9+, M2 mL WFRER,
I e e MR B ZIFE, W EPA WK BE 43 il A
0.048 7,0.487,0.974, 1.948, 4.870,9.740 mg-mL™";
DHA KR FZ 45124 0.051 0, 0.510, 1.021, 2.041,
5.103, 10.206 mg-mL™" [} RFIEM . % “2.17 T
N RE AR RERE, DR IEMAN, DL EPA. DHA

Note: Calculation formula:
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P 2/ N Bk B AE 9 A8 B8 (X), EPA. DHA H

i Vg TR/ P ARV THD AR LU AE R AL AR (Y), 22 il Bm i
Mgk, &R, EPA HERH T 5 A
¥=0.971 7X+0.001 8, »=1.000 0; DHA H 5[] 5 J5
&N Y=0.962 9X+0.000 8, r=1.000 0. %55 FKH]
EPA. DHA 7 0.048 7~9.740 mg-mL™", 0.051 0~
10.206 mg-mL™" P, W THI AR AT 3 LE 5 R O 2%
PER R

A
3
1
: \-ll ik A . JJ.' !
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t/min
B
3
1 2
) L‘. akad IJ 14 JL Jl A ‘ :
0 10 20 30 40 50 55
t/min
C
3
1
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t/min

El1 GCH&iEH

A=A AR A B-E R CX IR VAW 1-EPA
fi5; 2—-C23:0 H1lE; 3-DHA Hfg.

Fig. 1
A-no internal standard sample solution; B—sample solution; C—control

solution; 1-EPA methyl ester; 2—C23:0 methyl ester; 3-DHA methyl
ester.
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4mL =, MEEEmBERZIE, IS EPA
0.023 3 mg'mL™'. DHA 0.024 4 mg-mL™" FJ7& K,
HEREIE, 7S EPA A1 DHA 915 M E(S/N) 53 5l
1032, 9.66, &Gkl ik, T EPA,
DHA ) 5E & FR 43 515 0.466 mg g™ #10.488 mg-g '

R “2.57 TR AR EEAR 1.5 mL &
10 mL S, NS FERefRE 2 %05, k& EPA

GC chromatograms
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0.007 0 mg'mL™'. DHA 0.007 3 mg-mL™" f{13& &,
HEREDE, D43 EPA A1 DHA 151 LE(S/N) 2> 5
}3.25, 2.92, G EIS 7%, THE EPA.
DHA IR IR 7354 0.140 mg-g™', 0.146 mg-g '
2.7 AXERREE RS

FEWE I “2.2.17 TR VRA R HE S 1 pl,
T “2.17 WUF G KAFESIERE 5 K, g g
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0.41%, 0.65%, KA E LRI
2.8 =HEMHHKE

KB FREE — U S (S . 17042006 13, 1%
“2.2.47 TR 4y pE AW, 1% “2.17 T
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EPA. DHA %, EPA % &4 73.22 mg-g”', RSD
N 0.66%; DHA &8N 145.62 mg'g”', RSD A
0.78%, RIZITIEE G R

HE AR, Wi Asx FxxWxx2x2000

AsxWxk

Ay Ags Fys WA “2.37 T, w: RS K
Ff & (mg); k: EPA FIIREL DHA F 55 #e il 1
BR B4 2%, EPA: 1.046, DHA: 1.043.
29 FREMRE

B E] — I v, SR T RE, 1% “2.17
TN ik 24 WIE 0, 4, 8, 12, 16, 20, 24h
HEFEISE, W43 EPA. DHA HlS[HIETE A RSD 43
AN 1.67%, 1.89%, FHIHEAMIAERAE 24 h WEE.
2.10  JnFE IR S
2.10.1 ARSI E FSEAREL EPA 70 mg.
DHA 140 mg % 10 mL =, Hl8L% EPA
7 mg'mL ™" 1 DHA 14 mg-mL™" [RVR-&FE AW .
2.10.2  fUAEEIGREE  H“2.8” TR S
FIRESh, 39, RS S ARE 50 mg & 20 mL
TR O NI, FEE M LR bR 0.48, 0.6,
0.72 mL % 3 f, HIBINFEKF-H 80%, 100%,
120% I INEERE S, 3% “2.2.47 TR J5 ik &tk
MRV, FE 2,17 TR R AR E . InER
AT AR AR 4 SR L3 2.
2,11 i MR
2111 AFEAMEELCT Fy [Erm R
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Tab. 2 Results of recovery tests

AR L
MR i iR/ FHE RSDS

BZrn %

HURE R
Ay &/
mg  Fi/mg AR mg %
mg

49.65 3428 2.829 6.182 9733

S51.11 3.529 2829  6.342  99.46

49.72  3.433 2829 6238 99.16

51.07 3.508 3.536  7.022  99.38
EPA 5189 3583 3536 7.062 9838 98.7 0.98

51.98 3589 3.536 7.141 100.43
48.25 3338 4.244 7523  98.60
49.01 3422 4244 7574 97.84

48.55 3352 4244 7509 9795

50.51 6.885 5.783 12.563 98.18

51.11  7.087 5.783 12.891 100.35

49.72 6.894 5783 12.678 100.00
51.07 7.081  7.229 14309 99.97
DHA 5189 7.196 7.229 14249 100.05 99.4 1.34

51.98 7.208 7.229 14.570 101.83

4825 6.705 8.675 15.257 98.59
49.01 6.871 8.675 15342 97.66
48.55 6.733  8.675 15261 9831

211.2  WE SRRSO S R 4y B
BERE IR . A AR A +10 C, s
+02 mL-min"', &EYHABTHEEE, RAAFRO
45 (DB-WAX, Rtx-WAX)H5E 25 B 1520, 45
BRI LIAKARIMNAE, X EPA. DHA 1 C23 : 0
FH TG P 38 10 AR ZSORT A L 18] 1) 43 25 BE S AN K, 43
B >12, 7% G 0 5 RE AR I 2 [A] I A B B
¥1>1.5, e RIER.
212 FEAIIE

H A% 1 g i f O 2% 3 ik, % “2.2.47
T 7 0 & AR VA, 4% <217 Nk %
PEHERE, ICUETHRY, $% “2.87 T R AT EPA
A DHA &&. 5538 0L% 3.

"I HBRLEMNELERn=3)
Tab. 3 Results of the content determination of samples(n=3)

FE i 4 TR FE it 5 EPA/mg-g" DHA/mg g™

% 1 JFF i 170411 76.08 151.65
170420 73.42 145.95
170508 74.75 148.30

Y 0 i 170109 99.24 134.60
170518 102.66 153.76
170524 101.03 149.34

R E B 255 2018 4E 9 45 35 55 9 W)

3 i
3.1 PRI AR i it

N o = N R AT NI Ay
48 5L IR £ e e 1 A vk R S AL BOR ANCA R 1 1L
EH 70%, BRIEATE A2 B2 MERINEE Bl %
2, WoR =R/ R - F BV TR AR A R S AR —
;, HMEFREERA RTINS . SR
MR, Mg, A%, MR FERR
Al 584 B AR = AL VAT, AN RE A R AR
R A, HAF A ek fb S EsR . [F RS2
R IR A Bt IR R VA AR AR, s e T
i) B T = A AL 7], AT PR R R
W, ARFEERVER R, $REACE.
3.2 Bk, WER AR RIS

K Lio(4)IEZZ 3R, Yot 2 AL 5, 10,
20, 30 min; FRALESEA 5, 10, 15, 20 min; 2
/AL IR FE A 70, 80, 90, 100 C; LA EPA.
DHA &8 N% &bk, B Mg MRk,
REoR “2.2.47 TR A ST BTAT A SR AT N
w45 1F, EPA. DHA &8s, Jrikfae .
3.3 AR RS

o TS R 20 22 MR T R 2 N AR TR 1D
fig, C23 : 0 Al il o i B B AN - FEAE LT3
C23 : 0 NIBFIEIIER, PEFFE, XTI SIATR S
FARA7, HIHAREE A1 7E EPA F1 DHA Z [/, #F
G R B R . A = BRI RSB AN EPA.
DHA 1 1/5, RRAERFEH €23 1 0 FEEX G
an BIAT45 EPAL DHA & &, R KK FRARAT I A o
3.4 BAGFI IS Ak B B2 2% 1) #F

Ji 17 1% 2 A A HR G A B 35 T R 1 2
5, HEEH SIS, AR R N R Y T
HEE i, HOR BLTE B R b LR A2 5B 40 iR 22
e[ B, WUR LI B LR P A A i AT, T e iR
BRI T BB R B ) R AN FE A, (R
PR 2% 2% T8 b B A 2 S I B i, FRAIK EPA
DHA [P AFFfiF -
3.5  ABRIEASMRIZE A E A

TE A [F) SE 526 2F N ELBE T AV R0 A b ik 1 il
ELER, R R IR MR E Y bR B
103.8%, RSD A 3.5%, [RISCHRFIEE IR 2.
FEPET e SR, IR EALEN DL
Jo bIE TR 7 550 IR v 5y 3 R S 3 e A R B
(RGBT BRI B AR K, RIS R SAR BEREAR RN, 5
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