NiTE= J P —
GC MZE&RF;E$ EPA #1 DHA &=
Faxgr ' e AR 2 ARk N 2 e R TR T, T S 3160215 2.0 1A SR AT IR A R, T SEE 316021)

BE: B ZIWKREBT GC WArENZ 2/ H+ EPA /2= DHA 2 %. /55 HE22. FEk. FFREIR,
F A DB-23(30 mx0.25 mm, 0.25 pm)&.48°% 42, FID A2 5, 42 5 FHR (A2 4478 & 170 °C, vA 1 "C-min' 49 £ R £ 225 C,
f%H 5min), FAETIEEAH 250 °C, BMEBE A 280 C, SN, AHA, AikAH 1.0mL-min', HAKA 100:1, =
T EZRER(C23:0)FEEA N A-4. 45  EPA. DHA ¢ @R ARE S A £ 0.048 7~9.740 mg-mL™", 0.051 0~
10.206 mg-mL™" 7 2 RIF49 &t £ £ (=1.000 0), EPA. DHA #4-F 3@l E 54 98.7%(RSD=0.98%), 99.4%(RSD=
1.34%). 51t EFH@E. FEm. TEMK, THATEMREERHFRSEREL.

XHEiR: &ATdh; EPA; DHA; AA&#ik; 4R ERT; Atek; 22N

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

DOI: 10.13748/j.cnki.issn1007-7693.2018.09.011

SIRARST: T35k, 245, #-F%, F.GC M Z &k F EPA 4= DHA 4-3[J]. F BIAZ A 55, 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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R B S 14% =R AL B, =%
BT, R rkss, S5, FEX GC
Ror il J7 VAT A A SO Sk A EAT D04k, AL IR
IERH ¥ GC WARE SR IE I € il h EPA F1 DHA
T, EEAWME, W, 24e, R, R
FRAAR AL R o

1 UEE5HAH

Agilent 7890A SAH I (EE Agilent 2
A]); CPA 225D o #r KF(f8[E Sartorius A #]);
DTK-200 X HE il &5 (U K BRAX #8 A BR A 7))
MS 3 [l JH k% % (FE E IKA A #]).

SRk HEE(EE4l, J.T.Baker A#]); &
A, BRER . Jo/KERER AN (o pral, 1B 255 HAL 2
KA R A F]); EPA HEE(#LS: E6540099). DHA
g5 : 12920075). EPA(HL 'S : H0660050).
DHA({t 5 : 12950035)3 H b g 22 1% S 3o B4 A R
ANFRAE, A =99.0%; = HEER(C23 1 0)
H g (Sigma A A, #t5: BCBV4775; 4ifE =
99.0%); % A fF i (fit 5 : 170411, 170420, 170508)
BAEAFWmELS: 170109, 170518, 170524)3)
JHESERA IR A A 52 .

2 HEEHR
2.1 il

%M DB-23 BAE (30 mX0.25 mm,
0.25 um); FEF A EHBIEEN 170 C, L
1 C-min”' (EETHEZE 225 CH-AEEF 5 min;
FERREE: 250 °C R#RiRfZ: 280 C; #/A:
B4l Ny, i 1.0 mL-min~'; BEFEE: 1 pL; 3
PTG A madERE, AriAE: 100 D 1.

22 I %

22,1 RAXHSIEHES FEERA C23 10
FfE. EPA HEF1 DHA HEXFR 5% 50 mg B
10 mL ERE&HiF, IR -Eht s IEmBE 2201,
oy, WM, CPATHIE 2 .

222 NPRERSIS  REEPREC C23 10 FERXY
FR 250 mg B 50 mL BREaEIE A, NS b iA
HmBERZE, 5, BIf5.

2.2.3 RGNS K ARIL EPA HE
A1 DHA H g XS HE 2% 400 mg B 20 mL AZ Ll
L, MR ERIE IR RZIE, A, IR
B0 HE A AT

224 MR RIS R EARELEE 100 mg
# 20 mL 7R SN H, I01.5 mL 2% E AN
R EBAR R 2452 2018 4F 9 H 2B 35 555 9 1

HREIATR, ERaE, WEmES 30s, B 90 CHH
IEAS TN 20 min, A, N2 mL 5%7Hi IR H
W, WERMDE, WERES 30 s, B 100 ClHIR
N 10 min, ¥ E KN 2 mL ARSI
FEEME, WREE 1 min, RIS mL MIFI4L
WNER, BRRIRE, BESE. IR EIER
25 0B KRR ERE T, REK,
HIFS
2.3 EPA. DHA HAHXT R 1E PR 5l &
HURGXTHR W, % “2.17 R ik &
HERE, 2 AW o SR 5, il SR AR
HATHAX AL IE R F(Fy), SR IE 1.

F1 AXNRERTFNESE
Tab.1 Results of relative correction factor

4y Fy Fix

RSD/%  # Fy

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 IHEAR Ry o As X
Ax x Ws

Ax—EPA HIBREL DHA HIBRIETHI A ; 45-C23 & 0 HIRUAET AR Ws—C23 1 0
FIlE I & (mg); Wy—EPA HiSak DHA HH g i A ft(mg) »
Fre = 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 : 0 methyl ester addition(mg); Wx—EPA
methyl ester or DHA methyl ester addition(mg).

24 LEMEEL

P “22.47 WURNJ5Hk, BREURES: 2 4y, —4
1E F G AL B JE R RN 2 mL S 2E e, B — 4
2 mL WARVE, % “2.17 TN il 2ttt i
g, g5 EOR R S A B R RS WY
JoT AH [ £ B B T) Ak R & B #E 0 . C23 1 0,
EPA. DHA i Ug 5 7c 45 AH @1 06 2 18] (1) 7 5 &2
B>1.5, =FH AP BE¥>15, RFZITEL
B R . AR 1.

2.5 FpifE 2%

Wi 5 W BT A %) e i 259 0.05, 0.5, 1.0, 2.0,
5.0, 10 mL & 20 mL =i+, I 2 mL NFREHR,
s e MR 2% B, Ml EPA KB4 5l A
0.048 7,0.487,0.974, 1.948, 4.870, 9.740 mg-mL™";
DHA 543514 0.051 0, 0.510, 1.021, 2.041,
5.103, 10.206 mg-mL ™" I RFNEW . 1% “2.17 T
NS KRR, diEmAN, DL EPA. DHA H

Note: Calculation formula:
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PRI B2/ N R 2 AR R AL FR (X)), EPAL DHA H

i U TR/ PN A U T AR LGB A AR KR (), 22 b it
Mgk, &R, EPA HERH T 5 /EA
¥=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. 45K
EPA. DHA 7£ 0.048 7~9.740 mg-mL™', 0.051 0~
10.206 mg-mL™" P, W THI AR b AT 3 LE 5 R O 2%
PER R

A
3
1
: \-ll ik A . JJ.' !
0 10 20 30 40 50 55
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
0 10 20 30 40 50 55
t/min

Bl1 GCH&iEH

A=A AR AW B-E A 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.

2.6 EEMR. KRN 2

FEHREL “2.57 TN BRIKEHT 2 mL &
4mL B, INFEhmBEEZIE, HRE EPA
0.023 3 mg'mL™'. DHA 0.024 4 mg-mL™" FJ7& K,
HEREIE, 7S EPA A1 DHA 915 M E(S/N)Y S35l
41032, 9.66, Sia ikl ik, T EPA.,
DHA )58 & PR 43 515 0.466 mg g™ #10.488 mg-g '

FE 2 “2.57 TUF AR FEE VTR 1.5 mL &
10 mL S, NS FhefrE 2 %05, k& EPA

GC chromatograms
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0.007 0 mg'mL™". DHA 0.007 3 mg-mL"™" FI 7,
HEREDE, D43 EPA A1 DHA 151 LE(S/N) 2> )
9 3.25, 2.92, gEMAM SIS 7%, THE EPA.
DHA IR IR 7354 0.140 mg-g™', 0.146 mg-g -
2.7 AXIRFEE RS

FEWE I “2.2.17 TR VRA R HE S 1 pl,
Fe “2.17 TUF Ak SRR SIS IR, il T
L, iH% EPA. DHA HERUETH A RSD 45K
0.41%, 0.65%, K INARHKEEE RIT.
2.8 HEMHRAE

R RRE R —HERE S (LS. 17042006 13, $%
“2.2.47 TR 43 & A A TR, 3% 9217 T
T EIEKERE, e, TR AXITHE
EPA. DHA %, EPA % &~ 73.22 mg-g”', RSD
N 0.66%; DHA %8N 145.62 mg'g”', RSD A
0.78%, KX ITIEE G R

HE AT, Wi Asx FxxWxx2x2000

AsxWxk

Ay« Agw Fys Wsld “2.37 Ti; w: AR5
Ff & (mg); k: EPA FIREL DHA H 5% #e il 1
TR 2%, EPA: 1.046, DHA: 1.043.
29 FREMRE

B — 0 (3 A, =R IR, 1% <217
TN ik &4 MIE 0, 4, 8, 12, 16, 20, 24h
HEFEE, W43 EPA. DHA HESHIIE AL RSD 43
N 1.67%, 1.89%, FKIIHEAMIERAE 24 h WEE .
2.10  JoFEENR RS
2.10.1  FESIEBHIS R FREL EPA 70 mg.
DHA 140 mg £ 10 mL &+, #I%L%E EPA
7 mg-mL™" #1 DHA 14 mg-mL™" []7R & FE A W«
2.10.2  OAEENCGREE  HX “2.8” TR RIS &
IRES, 39, RS BRI 50 mg & 20 mL
TR O SO, KM B bR 0.48, 0.6,
0.72 mL % 3 {1, HIBINFEKFA 80%, 100%,
120% I INAERE S, 3% “2.2.47 TR J5 ik &tk
MRV, 1E 2,17 TR AR AR E . InEE
AT AR AR B 4 SR L3 2.
211 i 5
2111 AFASM AT Fy ErEm RAH
Shimadzu GC-2010 1 Agilent 7890B “ AH 11 i {3 $4
“2.37 TR 73k EPA F1 DHA [¥] Fy{d, 45%
3 e alEs R —2, Fep 1 RSD N
0.48%(n=3), Fppu4 A1 RSD A4 0.64%(n=3).
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R2 HERERRER

Tab. 2 Results of recovery tests

S
gy b ff T S mices PsE Rsp
) mg Fi/mg” "0 m % deE% %
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 Ay B
BERE TR . A AR A +10 C, s
+02 mL-min"', &Y THEEE, RAAFA
45 (DB-WAX, Rtx-WAX)XH5E 25 B H 520, 45
REH LR KMHRIAE, X EPA. DHA 1 C23 : 0
FH T P 38 V0 AR ORI A L8] 1) 43 25 BE s AN K, 4%
B >12, % F G U AR AT g 2 [R] I A B
B>1.5, W ERIMEEK
2,12 FEAIIE

H 6% £ JHF g i f o 2% 3 i, % “2.2.47
TR 7 0 & AR VA, 4% “2.17 TN ek %
PERERE, R ETHAN, #% “2.8” Wi N A5 EPA
A DHA &&. S5 0% 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 )

3 i
3.1 HER A AR i it

AT T 53 00 76 52T PR A2 1 i A R
&8 TR I o 0 JEF e A AV I Ak R AN O R A Ak
EH 70%, BRAEATE A2 52 MERINEE B R
2, WoR RN/ R - B BV T A A R R AR —
#;, HMEHFEERA RTINS . =R
MR, kg ESR, SIS IR, BRI R VAT
AR B R HALN R A, AR LB
LioRl 1o N E R 2 2 SR A U R i i e
RN R Y BV VAR (e A 57, IS RO TS I
[B) B T = AL AT, AT RS RS
W, AEFEERERT R, AR
3.2 Bib. WER AR RIS

FH Lio(@)IE 2835, it 2 AL E A 5, 10,
20, 30 min; FRALESEA 5, 10, 15, 20 min; 2
/AL IR FE A 70, 80, 90, 100 C; LA EPA.
DHA & 82 N EiRhr, B E MR, 45
RGN “2.2.47 TR g S AT A A SR AN
M, EPA. DHA & &, ikt ity
3.3 AR RS

o TS R 20 2 MR TR 2 N AR TR 1D
g, C23 1 0 A b e 7 R AN AEAEAH BT 9.
C23 : 0 AMWAIRIIIR, TEFfRE, X MIERS
TORAE, HILAREE N 15 7E EPA A DHA Z [H], £F
A WA TUE SR . - =L BRI AR ICRR, £ EPA
DHA 1) 1/5, RHAER T C23 1 0 X
i BT AT 7S EPA DHA & &, Rl K RKBRARAS I A
3.4 EALFIHEEAL R 2R A% ik B

JEt Js R 2 A4 AN R S A B 8 35 7 T RE I 2
5, WEEH K, SR IS R N T 8 T
e, RO B FE i R A BB B AS
o] BE, ORI B AR % A A i AT, T ik
BRI T B R B R A SE A, R
P23 2% T8 e B R 2 S I B, FRAIC EPA
DHA [ FFfi# -
3.5 WRRIEAAMRIE I

TEHH [F] S50 2% 2F T FL 8 1 AV RN A b ik 1l il
SEEE R, 45 B R ARV ST 2 0 bR R
103.8%, RSD A 3.5%, [RISCHRFIEE IR ZE.
FEPET e S ¥R, IR EALEN DL
Jo BB WL R 550 IR v 5y 3 R S 3 e A R B
[RGB BRI AR K, RIS DR SAR BEREAR RN, 5
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TR ot B AN 45 R 5
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