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Abstract : Fish oil is a rich source of n —3 polyunsaturated fatty acids (PUFA). In order to clarify the
positional distribution of PUFA in fish oil, gas chromatography ( GC) was used to determine the total fatty
acid composition of 4 kinds of natural fish oil and 3 kinds of processed fish oil, and “C — nuclear
magnetic resonance (°C —NMR) was used to analyze the positional distribution of PUFA. At the same
time, the positional distribution of saturated fatty acids (SFA) and monounsaturated fatty acids ( MUFA)
on triacylglycerol ( TAG) in 4 natural fish oils were analyzed using the alcoholysis of Novozym 435
combined with GC. The results showed that the contents of docosahexaenoic acid ( DHA ) and
eicosapentaenoic acid (EPA) in processed fish oil generally higher than that in natural fish oil, with
DHA content of 28.43% —76.63% and EPA content of 12.72% —56.37% . DHA in natural fish oils
was mainly esterified at the sn —2 position (relative content of sn —2 DHA 50.39% -63.71% ), while

that in processed fish oils was in a random distribution state (relative content of sn —2 DHA 28.78% -

36.76% ). There was no clear distribution pattern
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conclusion, the processing technology of fish oil
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#1 AE&HPREFBREAREESE %o
- KR A Jin T Aa
R ituseRli YT e iR iR =3l FO -1 FO -2 FO -3

C12:0 0.05+0.00* 0.11£0.00° 0.13+0.00° 0.07 £0.00*° 0.01 +0.00* 0.03 £0.00° nd
C13:0 0.02 +0.00° 0.03£0.00" 0.06+0.00" 0.03 +0.01" nd 0.01 £0.00° nd
C14:0 2.85+0.06° 7.90£0.00° 7.39+0.02" 5.26+0.11° 0.07+0.00" 2.28 £0.07° 0.03 £0.00'
C15:0 0.84+0.02* 0.49£0.01° 0.74 £0.01" 0.37+0.01" 0.01+0.00" 0.17 £0.01° 0.01 £0.00'
C16:0 20.10 £0.45* 17.33 +£0.08° 19.44 +0.01" 13.55£0.20° 0.54+0.01" 5.27+0.16° 0.61 +0.02"
C17:0 0.96 £0.10" 0.51+£0.02° 0.90£0.01" 0.63 +0.01" 0.01+0.00° 0.18+0.03" 0.14 £0.01"
C18:0 4.61 £0.07" 3.36+0.11™ 3.44+0.01" 3.25+0.06° 0.20+0.00" 1.17 £0.03° 1.39 +0.00"
€20:0 0.20 £0.01™ 0.14+0.06" 0.62+0.01" 0.25+0.01" 0.04+0.01° 0.10+0.06" 0.17 £0.01"
€22:0 0.53£0.05" 1.02+0.06" 1.27+0.03" 4.12+0.07" 0.67+0.04" 1.10+0.86" 1.16 £0.09"
€23:0 0.14+0.03° 0.98+0.00° 0.43+0.01" 0.11+0.01° 1.17£0.24° 2.37+0.04" 1.50=0.16"
€24:0 1.00 £0.49* 2.50 £0.08° 1.34+0.02" 3.55+0.06° 5.86x0.39" 7.22+1.05" 3.10%0.14°
Cl4:1 n-5 0.09+0.01" 0.23+0.00° 0.32+0.01" 0.08+0.11" nd 0.06 £0.01" nd
C15:1 n -7 0.10 £0.01™ 0.08 +0.01" 0.13 £0.01" 0.03 +0.04° nd 0.03 +0.01° nd
Cl16:1 n-7 4.38 £0.09" 10.34 £0.01* 8.71 £0.01" 6.60+0.05° 0.14£0.06' 3.11 £0.09° 0.11 +0.00"
Cl7:1 n-7 0.81+0.04" 0.10£0.05' 0.31+0.00° 0.49 +0.01" nd 0.04 £0.01° 0.03£0.01°
C18:1 n -9¢ 21.20 £0.13" 13.59 £0.23 15.34 +0.04° 24.94 £0.36° 0.55 +0.02° 3.80+0.10° 3.04 +0.06
€20:1 n -9 2.08+0.18° 1.41£0.08" 2.99+0.04" 4.72+0.08" 0.25+0.02" 0.74 £0.04° 0.65=0.11°
€22:1 n - 0.02 +0.03¢ nd 3.89+0.01° 0.50+0.01" 0.01£0.00° 0.03+0.01° 0.03+0.01°
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C18:2 n -6¢ 1.68 £0.03° 1.28 £0.06° 3.95+0.01" 9.43+0.19" 0.10£0.01* 0.53+0.01° 0.29 +0.04'
C18:3n-3 0.31£0.06™ 0.80+0.13" 1.11£0.01" 1.69 +1.82" 0.02+0.01° 0.19 £0.03" 0.08 +0.05°
C18:3 n-6 0.20 £0.04" 0.07 +0.08" 0.30£0.01" 0.27 +0.00" nd 0.07 +0.05" 0.01 +0.01"
20:2 n -6 0.35+0.02" 0.20+0.04° 0.31£0.02" 0.69+0.01* 0.04+0.01° 0.14 £0.01" 0.24 +0.01°
C20:3 n -3 0.26 £0.01" 0.05+0.01" 0.15£0.02" 0.28 +0.01" 0.14 £0.20™ 0.02 £0.01" 0.05+0.01"
C20:3 n -6 0.10£0.02° 0.13£0.00° 0.20+0.02" 0.25+0.01* 0.03£0.04° 0.06 =0.02* 0.04 +0.01°
€20:4 n -6 2.33+0.01" 1.03+0.09° 1.08+0.01° 0.68+0.01" 0.17+0.01° 1.09+0.11° 1.38 +0.04"
C20:5 n-3 (EPA) 6.360.01"' 21.80+0.16° 12.42 £0.01° 8.34+0.19° 12.72 +0.13% 40.70 £0. 18" 56.37 £0.04"
€22:5n-3 1.56 £0.02° 0.42+0.01" 0.34+0.01" 0.24 £0.00° 0.67 +0.01" 0.92+0.08° 1.19+0.06"
€22:6 n -3 (DHA) 26.95 +0.20° 14.14 £0.25" 12.75+0.03° 9.64 +0.19" 76.63 £0.02" 28.65 +0.32" 28.43 +0.20"
SFA 31.28 +0.15° 34.36 £0.07" 35.74 +0.05* 31.17 £0.38° 8.58 +0.11° 19.89 +0.33" 8.09 +0.07°
MUFA 28.66 +0.30° 25.74 £0.25° 31.69 +0.04" 37.35+0.48" 0.94+0.07* 7.78 +0.12° 3.84 +0.12
PUFA 40.08 £0.15" 39.91 +0.32° 32.58 £0.00° 31.49 +0.84° 90.50 £0.04" 72.34 +0.45° 88.07 +0.19"
n -6 PUFA 4.65+0.05° 2.70+£0.06" 5.83+0.02" 11.31£0.16" 0.33+0.05" 1.87£0.05° 1.96+0.00°
n -3 PUFA 35.43 £0.16° 37.21 £0.54" 26.75+0.01" 20.18 £1.42¢ 90.17 £0.01" 70.47 +0.57° 86.12 +0.26"
EPA + DHA 33.31 £0.13° 35.94 £0.29" 25.16 £0.02" 17.97 £0.27¢ 89.34 +0.11" 69.35 +0.36° 84.80 +0.17"
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H DHA /Y % & fe i, a5 8] T 76. 63% , FO -2

NG|
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69.35% ~89.34% ,Tii SFA Fil MUFA 4 & H Kok fa
K
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NEMTERAE TAG w5 3tk 1 £k 24 6 B 2 el B
B SR BRI A 9 4 XS 57 i (sn — 1, sn — 2 B
sn =3)PE B, KT PUFA R BRIE, (b
H AT TR B L XU Y B AR e B C -
NMR £ 258500 0 Tl g e ™ . ARurge
Ay SR P C - NMR JEEE 1 TR, s
5 Fvn -3 PUFA F12 RS BRAL (SFA MUFA) [ {iL
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WIS X S e R AR R U C - NMR 4} 47 45
SRR, Ak A RS (8) LR 172,17 ~
173.27,

AN [v) 03 o B I R P A6 53 A L% 2

H1E2 A[ %1, FO — 1 1 sn —2 DHA &4k
20% ,sn — 1,3 DHA 4 52490 42% , ¥ FHofb fa

e AN TAml R sn — 1,3 DHA B9 5 &% T sn -2

DHA (HFE KRR il h A0S BIAH SR 45 2R . Toig it
I LA A & KR i, EPA 78 sn - 1,3 (AR
FRBER THEsn -2 (7 R ERAL AR L, {(HTE FO — 1 Hhix
—HPIFF AR , sn — 1,3 EPA il sn —2 EPA 43 5]
N 6.95% FN1 6.13% ., MUFA B4y Hiiifd 5 EPA —
o fEPrAREM T, AT FO — 1 /) SFA £E sn -2 fif
M i sn - 1,3 AEAY

x2 AEEHPERBAOMLES S %
- PN EER fnT A3
3 Sttt WM WEAE oo FO -1 FO -2 FO -3
SFA (sn-1,3) 27.50 £0.80™ 22.60 £1.23° 25.40 £1.39™ 29.78 +1.57* 0.49 +0.40° 11.78 £0.80" 2.29 +1.20°
MUFA,A9 (sn—1,3)19.41 +0.45™ 18.23 £2.09° 21.63 £1.17" 24.98 £0.24* 1.13+1.05° 8.06 £0.23¢ 2.09 £0.62°
ETA, A8 (sn-1,3) 2.45+0.00° 2.25+0.70° 2.79 £0.04® 2.81 £0.75* 2.17 £1.89* 2.22+0.21* 0.82 £0.30"
DPA, A7 (sn—1,3) 1.53+0.43" 1.56+0.43" 2.11 £0.16" 1.50 £0.04" 8.32 £1.46* 4.00+0.63" 4.02 £2.38"
SDA, A6 (sn—-1,3) 0.67 +0.09" 6.69 £0.37" 3.79 £0.87° 1.72 £0.04" 9.07 +0.43* 7.10+0.71" 8.85 +1.05"
EPA, A5 (sn-1,3) 5.02+0.69" 13.39+0.05° 8.80+0.51" 4.85+0.08" 6.95+0.18° 22.44 +0.80" 35.17 +0. 52"
DHA, A4 (sn-1,3) 12.06 £0.42° 3.63 £0.64" 3.36 +0.27% 2.25+0.05"41.54 £2.24" 12.59 £0.23° 16.76 +0.50"
SFA (sn-2) 9.43 +£0.18" 12.44 +0.75" 12.51 £0.50" 4.13 £0.53° 0.98 £1.09' 5.54 +0.74° 1.60 =0.56"
MUFA, A9 (sn—=2) 5.21+0.08° 5.31+0.08° 8.01 £0.14" 20.20 +0.38" 0.41 +0.30° 2.56 £0.91" 1.32 +0.17°
ETA, A8 (sn-2) 0.98 £0.17* 0.82+0.24™ 0.91 £0.38* 0.98 +0.08* 0.31 £0.16" 1.24 +0.02* 0.78 +0.26™
DPA, A7 (sn-2) 0.37£0.17% 1.43 £0.29" 0.80 £0.22*" 0.35 +0.05" 1.62 £0.36™ 1.96 +0.49* 0.98 £0.16"™
SDA, A6 (sn-2) 0.43 £0.09° 2.91 £0.09* 2.14 +0.28° 0.87 +0.02* 0.70 £0.11%™ 2.66 £0.29*"* 2.47 +0.10™
EPA, A5 (sn-2) 2.69 £0.00" 3.08 £0.06° 2.16 £0.40" 1.70+0.05" 6.13 +0.71° 10.54 +0.37" 18.11 +0. 34"
DHA, A4 (sn-2) 12.25+0.01" 5.66 £0.26" 5.59 £0.40° 3.95+0.22°20.16 £0.95" 7.32 £0.50° 6.77 £0.15°
SFA 36.93 +0.99" 35.04 +0.48"37.91 +1.89" 33.90 +1.04" 1.48 £1.50¢ 17.32 £1.53° 3.88 +0.63"
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