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Abstract
[ Method ] Fish oil fatty acid ethyl esters were made from fish oil by base catalysis and purified, and the conditions for the ethyl esters produc-

[ Objective | To study the preparation and purification of fish oil fatty acid ethyl esters and their effects on blood lipid reduction.

tion were optimized. Effects of high levels of eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) on blood lipid reduction were
studied. [ Result] The optimum conditions for ethyl esters production were shown as follows: the molar ratio of ethanol to fish oil was 6: 1; re-
action temperature was 75 °C ; reaction time was 2 h; NaOH concentration was 0.30% . After molecular distillation, the yield of the ethyl es-
ters was up to 95% under the optimum conditions. DHA and EPA were extracted by silver nitrate-water method, and total content of DHA and
EPA was up to 96% -99% when AgNO, concentration was 75% . High levels of DHA and EPA significantly decreased the contents of serum
total cholesterol (TC), triglyceride (TG) and low density lipoprotein cholesterin ( LDL-C) and improved the content of high density lipoprotein
cholesterin (HDL-C) , which indicating that high levels of DHA and EPA could improve the disturbance of blood lipid on hyperlipidemia

mice. [ Conclusion] The study can provide scientific references for the deep processing, exploitation and utilization of fish oil.
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SIATRE TR e S I B AR A =R, T AN
H1454E (DB ~ FFAP,0.25 mm 1. D x 30 m,d, =0.25 um) ,
FE TR, W1 150 C 44 3 min, X5 LA 5 °C/min J} 5220 °C,
PAFE 6 ming AL IR 250 °C Kl #5 (FID) i 330 °C ;3%
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1.2.4 DHA 1 EPA ZBRIES W HI % LS T4
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7K, FHIE CL %8 50 mL x 3 ZEHL, A HLZ FH T K SR 4h T 45,

ki) , 545 DHA Il EPA ZF8IRAY™ .
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A% 75 DHA/EPA Hiy = 88 281 €0 jih % 18 2 0 25 75 8 DHA/
EPA Hil=FRAM ML P S F R4, A 10 K. K48
Ykl AT, AR iR 1 s, b IR &Y
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Table 1 Composition of animal feed in each experimental group o/kg
e | & EH A ISRl yzeli| TEH YR VR0
Experimental group Casein Sucrose Soya-bean oil Lard Starch Cellulose Mineral
TEH %) #E82H Normal control group 200 0 50 0 650. 00 50 35
AT REZH Model control group 200 200 50 200 250.00 50 35
BEP: X B2 Positive control group 200 200 50 200 250.00 50 35
K5 & DHA/EPA X #8 2| Control group with low 200 200 50 200 218.80 50 35
levels of DHA/EPA
{7 it DHA/EPA {57 3 2H Low-dose group with 200 200 50 200 241.52 50 35
high levels of DHA/EPA
e DHA/EPA rp3) 54 Moderate-dose group 200 200 50 200 233.04 50 35
with high levels of DHA/EPA
54k DHA/EPA 5741 High-dose group with 200 200 50 200 216.08 50 35
high levels of DHA/EPA
. - £ DHA/EPA =25 DHA/EPA

- ‘ — i DL - 45 {E,E [ EA ! [N =N !
B e AMIW AR wigpim i i

. L Choline DL- L . R . qo .
Experimental group Vitamin hlorid thioni Rosiglitazone  Fish oil with low Fish oil with high

cionde - metionine levels of DHA/EPA levels of DHA/EPA

TEH X #82H Normal control group 10 2 3 — — —
FEARINF REZH Model control group 10 2 3 — — —
BEH:X BEZH Positive control group 10 2 3 0.008 — —
ik &+ DHA/EPA X B840 Control group with low 10 2 3 — 31.20 —
levels of DHA/EPA
15 2 ik DHA/EPA fii5] £ 4l Low-dose group with 10 2 3 — — 8.48
high levels of DHA/EPA
& DHA/EPA 7|4 20 Moderate-dose group 10 2 3 — — 16.96
with high levels of DHA/EPA
&5 DHA/EPA #5775 40 High-dose group with 10 2 3 — — 33.92

high levels of DHA/EPA
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Fig.1 Effects of molar ratio of ethanol to fish oil (a)and reaction temperature(b)on the yield of the ethyl esters
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Y. Ag® (DHA) 45 Wi Fa e AR TR], iF— 2573 85 o 4l )3
1 EPA Z,igF1 DHA 2.5, SRR AgNO; W& R 75% B
A[15%] DHA Z gk i K 95. 6% ,EPA ¥ iy 3. 8% (1) 2. Tig
LEERTII TRt

FE 2 TSR LI AR AR R SRR - Kk iR
Bty DHA 1 EPA (14005 Fifl 25 i R £ VR 52 1) 388 I mi 364
435 DHA F1 EPA 1) fil§ T 88 f5c AR VR B Ry 75% , 45 A 21 1
EPA il DHA kB 96% ~99% .
2.3 H4E=DHA 1 EPA faih b MAS Bk I6 W 52
2.3.1 Ea DHA I EPA oy & I8 e /s BV A 5t
KRR, IFE3 Hal LIE & & & DHA/EPA 4%
Fi) 2k 20 A A AR X BE 4 1 % P TC TG\ LDL-C . LDL-C /HDL-C
S RS HDL-C ¥4 7 . Uil & & DHA/EPA i
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Table 2 Contents of EPA and DHA in the ethyl esters prepared by sil-

ver nitrate-water method %
gz MNOWIL JRICK DHA SR EPA SR AR
No. AgNO, Extraction DHA EPA Total

content rate content content content
1 50 18.2 58.9 25.4 84.3
2 60 19.1 62.1 28.3 90.4
3 70 21.2 69.4 25.1 9.5
4 70 20.7 54.5 37.2 91.7
5 75 20.7 87.1 11.1 98.2
6 75 21.0 67.0 31.5 98.5
7 75 21.1 85.8 10.8 96.6
8 75 21.9 86.5 13.0 99.5
9 75 20.8 25.2 49.5 74.7
10 75 20.8 95.6 3.8 99.4

JHBEA R KA /N BRIV TC. TG F1 LDL-C, F+ & HDL-C
HFE(P<0.05), HI, & & DHA/EPA @i v 45 3 i s
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B INELA AR K P 5 7 i DHA/EPA (455 i 41 4%
BE: X BE 4 1.3 P TC TG \LDL-C Y45 it fAI%, HDL-C A Jir
T, UL A it DHA/EPA A 9 4% 51 i HL A 5 4 1) [
MARAE R, (2 2E G e M 35 ML /K- 5 7 5 DHA/EPA

10y 45 R B & f DHA/EPA 3%t B84, TC 1 LDL-C
Iy I TL s, TG F1 HDL-C 43 513545 WA, Dd B ZE A% & 1
DHA/EPA faiihisis & & DHA/EPA fli7ER&AIL TC F1 LDL-C,
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Table 3 Effects of DHA/EPA on blood lipid level in hyperlipidemia mice mmol/L

?if’gp TC TG LDL-C HDL-C

1E % %} B 4[] Normal control group 3.01 £0.21 0.99 +0.18 0.57 £0.17 2.51 0. 11
HETEI R B4 Model control group 4.02 £0.38 1.25+0.19 1.92 +0.51 1.79 £0.20
BHH:XF BEZH Positive control group 3.92 +£0.25 1.08 £0.32 1.89 +0.48 2.05 +0.10
ik &+ DHA/EPA X} 84 Control group with low levels of DHA/EPA 3.04 £0.28 0.91 +0.18 0.74 £0.22 2.52+0.18
e & DHA/EPA IG5 &40 Low-dose group with high levels of DHA/EPA 3.54 £0.48 1.08 £0.22 1.46 £0.33 2.04 £0.08
i DHA/EPA A3 4H Moderate-dose group with high levels of DHA/EPA  3.11 £0.52 0.87 +0.29 0.98 +0.42 2.31+£0.42
& DHA/EPA 557540 High-dose group with high levels of DHA/EPA 3.24+£0.22 0.84 +£0.19 0.83 +£0.24 2.37+0.34

W HRFR N X £S,n =10,

Note ; The results are shown as X £S,n =10.
2.3.2 i DHA 1 EPA il s A i ae /s B AIEAS 5
WIERTEN . A 4 FRal LI Y, A0 IR 20 A 1 3o iR 2
/NBUIFIE TC F1 TG &5 KA 4 iy , Ud WY g ol o g R0 B A ™
HYLAL 1/ BLE AR B, IFIE TC A TG /KPR35 THe .
1o 7 it DHA/ EPA 1 25 77 £ 41 B R0 B 2 JHFE TC Fi TG
Fr A A, DU A i DHAZEPA. o il REA S AR/
HFHERR v BE , il D I AR B 9 26 AR #8575 B DHA/EPA ffy
1025 790 B A B P o PR FMIR &5 5 DHA/ZEPA. £ i X IR 2
JIFIE TC A1 TG 5 i 294 I Ty, 15 W 2 A% B LA A 35
DHA/EPA £ i FAI/ N USRS 5 ¢ 152 24 18 F e 5 5 DHA/
EPA fajf,

%4 DHA/EPA {5 i5 e/ NRFFAE TC. TG HIMH

Table 4 Effects of DHA/EPA on TC and TG content in the liver of

hyperlipidemia mice mmol/L
R i Q
o] TC TG
Experimental group
1EH X AEZH Normal control group 6.49 £0.78 12.02+1.99
FERUSTHE2H Model control group 9.08 £0.89 17.01 +1.32
BEP4: X BE2H Positive control group 7.01 £0.57 12.55+1.79
ik & DHA/EPA X84 Control group 7.35+0.67 13.38 £1.08
with low levels of DHA/EPA
e DHA/EPA {57 &40 Low-dose group 8.15£0.96 15.35 +1.04
with high levels of DHA/EPA
=& DHA/EPA W38 4H Moderate-dose  7.93 £0.96 13.67 +1.28
group with high levels of DHA/EPA
=i DHA/EPA &5 4H High-dose group 8.01 £0.67 13.22 +1.60

with high levels of DHA/EPA
AR FRA X £S,0 =10,
Note ; The results are shown as X £S,n =10.
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