29

HHAMIREX - KRR HRH5M, 21, 2936 (19%)

RO aYRVALVBE P Ray~3:H I /BO
BEEk o< NS T — IR kB ER

RHE #¥X $HHEET

High Performance Liquid Chromatographic Analysis
of Eicosapentaenoic and Docosahexaenoic Acids
in Extracted Fish Oil

Hiromitu Osada and Yukako Nakai*

High performance liquid chromatograph equipped with a fluoresence detector was
applied to the determination of eicosapentaenoic acid (EPA) and docosahexaenoic acid
(DHA) in extracted fish oil. Both acids were esterified with 9-anthryldiazomethane.

High performance liquid chromatographic separation was carried out using a Nacalai
cosmosil SC18-AR column with acetonitrile-water (9:1v/v) as the mobile phase at a
flow rate of 0.9 md/min. The fluorescence detector was operated at an excitaion
wavelength of 365 nm and emission wavelength of 412 nm.

Recovery of 2.5mg~10mg EPA or DHA added in 1 g sardine oil was 93.0% -108.9 %
for EPA, 96.0% -106.59% for DHA, and coefficient of variation was 2.56 %, 2.44 %,
respectively.

The EPA and DHA contents in fresh fish, dried fish and canned fish were determined
by the high performance liquid chromatographic method. The following results were
obtained, (1) EPA and DHA in fresh fishes were ranged from 31 mg to 3,843 mg and
178 mg to 5,263 mg in 100 g muscle, respectively, these figures being higher in red-fleshed
fish than in white-fleshed fish. (2) In dried fishes, the ranges were from 354 mg to
3,573 mg and 751 mg to 2,481 mg in 100 g muscle, respectively, these figures being larger
in dried saury than in other dried fishes. (3) In canned fishes, 38 mg to 2.632 mg and
75mg to 4,442 mg in 100 g contents were determined as EPA and DHA, respectibely.
These figures were varied with canning process, being higher in canned boiled saury
than in canned roasted “kabayaki” saury.

Key words I eicosapentaenoic acid, docosahexaenoic acid, high performance liquid
chromatography, fresh fish, dried fish, canned fish.
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EPARU'DHA 25mg* thEh7t b YEBEHL, 10K LTHFRELEL. COBRRIN
BEL 7MY THFERLTCSpg/BERZPFEB L. ADAM {250mg® 7 & b Y iZ BB L, 5m
L (BEEETIAMERTE). ZOoRINCEEEFA%2M2 Tloni Lz, EPA BT
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ZROOBREFEL T AT ALY, TOBMELF AL ZMN2TIONZ L, 0.45pm D7 ¢ V2 —
TAHAL, HPLC & Table | D447 EPA XU DHA * 447 L1-.

Table 1. Analytical conditions of EPA and DHA by HPLC.

HPLC system : Hitachi 1.-6000 type

Detector : Hitachi F-1050 (Ex 365nm, Em 412nm)
Column Nacalai Cosmosil 5Ci8-AR (15 % 0.6cm ID)
Column temperature : 40 T

Mobile phase : Acetonitrile : Water =9:1 (v/v)

Flow rate : 0.9 ®¢/min.

Sample volume : 10 pf
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Fig. 1. Typical HPLC Chromatogram of EPA and DHA.
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Fig. 2. HPLC Chromatogram of extracted sardine oil.
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Table 2. Lipid, EPA and DHA contents in edible portion of raw fishes.

Raw fishes Lipid EPA DHA Remarks
(%) (mg/100g)

Mackerel 13.6 3,332 1,768 6/3 33cm
Mackerel 6.8 755 1,346 6/15 33cm
Mackerel 25.1 904 2,159 10/19 38cm
Mackerel 29.0 1,798 4,698 12/13 38cm
Mackerel* 31.9 3,828 5,263 4/28 38cm
Sardine 15.6 3,82 2,028 6/3 25cm
Sardine 21.0 3,843 3,486 6/15 25cm
Sardine 15.5 729 1,938 10/7 25cm
Saury 27.6 3,422 4,140 8/26 34cm
Pink salmon 14.9 2,101 4,902 5/9 cut flesh
Yellowtail** 14.7 2,426 4,425 5/9

Horse mackerel 2.2 163 554 8/17 15cm
Yellow fin 0.77 31 178 11/8 cut flesh

tuna

*  Imported from Norway.

** Garbage (head and backbone).
1) Month and day when sample was obtained.
2) Fish size (in length).

f], DHA SRI12BREOLONELE5<, Th¥N3,332mg, 4,698mgTH 1. 6 hGgD
LHNE L, BHEOP 4L EPA, DHA sbicdiehofc. —Hic 4 < 5H100 g iCid
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DO FLPiehot. —BE A7 CHAL100g i3 EPA §2729-3.843mg, DHA i21,938-3,486
mEFLTV2EELHNS.

Gy Y IR SRS H28% & mich £ <, EPA, DHA & $3,422mg, 4,140mgTH D,
HEE LD Eh 1.

Ky rdh olEliaRiz14.9%, EPA, DHA §Ri2100g 47/ Y T h ¥ h2,101ng, 4,902
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&E2LNAB.

7Y HLDIEHARIT14.7%, EPA. DHA £ &12100g %/ h T Fh2,426mg, 4.425mgT
M#FEL%<, EPA, DHAOER L LTFIAITEZ2LEALNS.

—F, 7ToORFAFTralRBiEBS PR, EhEh2.2%, 0.77% TH 1. FDILD
i, MEDOHHEI0g K7-» D EPA, DHA SRiEnAhPich-72. Lo L, KB lg4ib
O DHA ERIiZ& <. 7 I Ti2252mg, F ¥ 7o TiE23ImgTH - 1e.
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HEOTF LMo, EPA RUDHA 812 Table 3imRLick d i, FBRLHVI-TF LA
OREGERIZY VB ETULARE L% {19.85%, A A4 0 Uik Pil5.82%Th-1.
EPA, DHA 2R iEMHEICITHBAILTED, 942414 72100g 47D EPA, DHA & &
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Bi&hot. B 1gM4-h D EPASBRIA 9 AFLARE LA (40mg, 27 ViEF
LYRL£<115mgTdh, WTFhidRnththdich -7, —7, Bl 1g%ich D DHA
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hLERDFThEINETF -, ChHOERMD, ARZEHETHEDHA LY EPADR
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Table 3. Lipid, EPA and DHA contents in dried fishes.

o Lipid EPA DHA Weight
Dried fishes (%) (me/100g) (&)
Sardine 8.84 354 751 3.5
(maru-boshi)

Round herring 5.82 524 1,117 5.4

(maru-boshi)

Mackerel scad 10.47 1,204 1,885 78.0
(hiraki-boshi)

Saury 19.85 3.573 2,481 121.0
(hiraki-boshi)

Herring 15.60 1,070 1,021 110.0
(hiraki-boshi)

Capelin 17.09 1,685 1,453 14.4
Atka-mackerel 11.42 1,096 1,532 191.2
(hiraki-boshi)

4. HiRERE+SPDIER. EPARU'DHASE
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W+ v iREORSRIT17.3-23.5%TH D, EPA, DHA SR th£h100g Yl 91,505
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Table 4. Lipid, EPA and DHA contents in canned fishes.

Canned fishes Lipid EPA PHA Can mark
(%) (mg/100g)

Seasoned sardine 17.5 1,208 683 SIK 931124
Seasoned sardine 10.0 1,860 1,080 SIK 931119
Seasoned sardine 13.2 818 884 TGKD 930804
Sardine in soup 14.4 2,016 1,944 TARA 930708
Boiled mackerel 16.7 952 2,221 TGKD 930708
Boiled mackerel 10.9 1,221 2,126 TJCFT 940415
Boiled saury 22.6 2,531 3,300 IJNK 931007
Seasoned saury 23.5 2,632 4,442 JNK 920921
Roasted saury 18.9 1,814 2,759 JNK 931013
(kabayaki)
Roasted saury 17.3 1,505 2,232 NGKZ 931020
(kabayaki)
Boiled salmon 14.3 1,344 1,830 NGKZ 930729
Boiled nakabone 7.1 639 717 Miyako 931228
(salmon)
Tuna in oil 20.8 42 166 INB 920623
Tuna in oil 18.8 33 75 G2 930727
Boild eyes 6.0 426 1,350 SGK 940219
(tuna)

Table 5. The relationships between canning process of saury and
lipid, EPA and/or DHA contens.

Raw meat Canned product
Boiled 1* Boiled 2** Kabayaki

Lipid : in solid (%) 27.64 28.45 27.20 18.02
in liquid (g) - 1.20 1.87 9.80
EPA(mg/100g) 3,206 3,186 2,802 1,946
{116)*** {112) 103> {108)
DHA (mg/100g) 4,146 3,182 3.427 2,307
<150) {134) {126 {128)

* Boiled 1 : can packed with raw meat was sealed and then sterilized.

** Boiled2 : can packed with meat was steamed and drained drip and then sealed
after addition of 2 % sodium chloride solution and sterilized.

EPA, DHA : content in solid.

**#* () : mg/lg fat.
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