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Abstract: The effects of short-term consumption of docosahexaenoic acid (DHA)-enriched phospholipids, DHA-enriched triglycerides,

holipids on lipid metabolism in mice fed a high-fat diet were compared.
C57BL/6J mice were divided into five groups: low-fat group, at group, DHA-enriched phospholipid group, DHA-enriched triglyceride
group, and DHA-enriched triglyceride-egg-phospholipids co bination group. Mice were fed the high-fat diet for a week; thereafter, lipid levels
in the serum, liver, and brain were measured, along with the fatty acid compositions in the liver and brain. The short-term dietary
supplementation of DHA could improve lipid metabolism in mice to different degrees. The serum triglyceride (TG) concentration was

significantly reduced by DHA-enriched phospholipids-and by the combination of DHA-enriched triglycerides and egg-phospholipids to the

same degree. DHA-enriched olipids were superior to the combination of DHA-enriched triglycerides and egg-phospholipids in

decreasing total-serum cholesterol. atic TG level in the combination group was notably lower than that in the high-fat group. However,
no signific dif‘nce was observed in the hepatic TG level between the DHA-enriched phospholipids group and the combination group.
Further{re, -enriched phospholipids and the combination of DHA-enriched triglycerides and egg-phospholipids could significantly
increase the content of DHA in the lTiver and brain. DHA-enriched phospholipids could more effectively improve lipid metabolism in the serum
and liver of mice fed‘a high-fat diet, and showed the highest increase in brain DHA level.
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Table 1 Main fatty acid compositions of the raw material

FA composition/% TG-DHA PL-DHA PL-EGG
C14:0 4.11£0.02  2.4940.12  0.15+0.01
C16:0 20.8+0.43  27.840.60  29.4+0.52

C16:1n-6 6.55+0.03  0.54+0.02

C18:0 2.68£0.02  7.96+0.03

C18:1n-9 11.3+0.09  6.37+0.03

C18:2n-6 10.8+0.11 0

C20:1n-9 1.16+0.01 8.97£0.05  0.18+0.00
C20:4n-6(AA) 2.52+0.02  1,5.05+0.08
C20:5n-3(EPA) 10.4£0:13  10.6+0.32::70.32+0.01

C22:6n-3(DH 315 3224025  1.55+0.01
>SE 27. 38.9 51.8

18.8 159 26.1
UFA" 534 452 22.1
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Table 2 Ingredients and fatty acid compositions of experimental diets

LF HF TG-DHA PL-DHA TG-DHA+PL-EGG
Ingredients/(g/kg)
KEdh 25 50 39.9 42.0 325
Wi 25 175 1612 159.7 143.5
ERIEA 250 75 75 75 75
A 400 400 400 400 400
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LR
FlsE 200 200 200 200 200
By 50 50 50 50 50
F Rtk 35 35 35 35 35
wAE 10 10 10 10 10
TR G BRARAR 2 2 2 2 2
DL-&H B 3 3 3 3 3
AR X PUFA - - 23.9 31.0 239
EHBE - - 3355
FA composition/(g/kg)
Cl14:0 0.34+0.01 2.27+0.03 3.07+0.01 2.65+0.01 2.87+0.01
Cl16:0 7.85+0.14 43.2+0.23 44.1+0.19 45.44+0.16 46.
C16:1n-6 0.70£0.00 4.89+0.06 5.99+0.09 5.9240.1
C18:0 5.47+0.13 38.3+0.18 35.9+0.17 +0.
C18:1n-9 15.7+0.16 74.2+0.31 69.2+0.23 0.34
C18:2n-6 18.0+0.14 58.3+0.23 53.0+0.18 49.4+0.37
C18:3n-6 1.87+0.03 3.73+0.03 3.12+0.02 3.14+0.07 2.59+0.04
C20:0 0.09+0.00 0.17+0.01 0.14+0.01 0.14+0.00 0.14+0.01
C20:1n-9 - 0.27+0.01 2.09+0.06 0.31+0.01
C20:4n-6(AA) - 0.00. \ 0.49+0.01 1.27+0.07
C20:5n-3(EPA) - 2.50+0.03 2.47+0.02 2.58+0.01
C22:6n-3(DHA) - - 7.50:0.07 7.53+0.03 7.89+0.31
>'SFA 13.7 838 833 85.3 87.6
>MUFA 16.4 1 75.6 74.8 734
> PUFA 19.9 % 66.1 64.9 64.0
E R TAKEE. )

1.23 Mg, AFAERIE 4 /
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Table 3 Effects of different forms of DHA on mouse growth (n=8)

LF HF TG-DHA PL-DHA TG-DHA+PL-EGG
HFEE/(g/d) 3.28+0.30 2.54+0.11% 2.57+0.14 2.57+0.16 2.51+0.17
A E /g 21.6+0.23 21.6+0.15 21.240.38 21.2+0.38 21.240.26
REREImE /g 1.10+£0.46 1.56+0.21° 1.13+0.14° 1.82+0.56° 1.06+0.18*
M IERE I £ B /(x102g/g AR E) 1.00+0.02 1.2120.12 1.24+0.05 1.12+0.13 1.1140.08
FERE/(x107g/g R E) 4.600.56 3.90+0.23° 4.04+0.15° 4.10+0.18 4.95+0.23
J5/(x107g/g A E) 1.30+0.03 1.36+0.04 1.37+0.03 1.40+0.03

i : *p<0.05, HIKASZARtk; RE) FEAFRREA S ARG

2.2 /N R g e e

::JIII[

TG-DHA PL-DHA TG-DHA+PL-EGG

& 1 AE45-FH DHA /R INGE TG 7K RIS
Fig.1 Effects of different forms of DHA on the serum TG I
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Fig.2 Effects of ifferent forms of DHA on the serum TC level
in mice (n=8)
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B A R E R
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BMRARZHIE N 50% (p<0.05). LA T DHA
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Fig.3 Effects of different forms of DHA on the serum HDL-c
level in mice (n=8)
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Table 4 Effects of different forms of DHA on the hepatic lipid level in mice (n=8)

LF HF TG-DHA PL-DHA TG-DHA+PL-EGG
TG/(mg/g liver) 17.6£1.70 20.243.73° 144277 13.8+1.06™ 10.7+0.89"
TC/(mg/g liver) 2.55+0.12 2.71%0.11 2.65+0.18 2.57+0.07 2.46+0.09
PL/(mg/g liver) 36.5+1.53 37.5+0.85 38.8+0.82 39.0+0.77 36.5+1.03

E: *p<0.05, HAKAEAA; REFEAFRARESIERRAN LA REH£Z R,
2.4 /N BT IERE A A2 B BR 4 Ak, B9 i _

&5 TREISFR DHA X370\ FR AT B R RS BE AR BR LR AR A0S0
Table 5 Effects of different forms of DHA on the FA composition of hepatic phospholipids in mice (n=8)

FA composition/% LF HF TG-DHA PL-DHA TG-DHA+PE-EGG
Cl14:0 0.79+0.02 0.49+0.01 0.52::0.00
C16:0 29.5+0.23 25.2+0.32° 27.8+0.24°
CI8:0 18.9+0.23 21.240.29 20.21+0.18
C18:1 10.9+0.19 9.56+0.08" 7.98+0.09° 7.77+0.19°
C18:2 15.5+0.24 16.7+0.23" 15.9+0.34° 17.840.12° 14.6+0.11°
CI8:3 0.39+0.01 0.42+0.00 0.28+0.01 0.29+0.00 0.17+0.00
C20:4(AA) 15.0+0.13 16.0+0.19* 91£0.11° 11.120.09° 11.0£0.12°
C20:5(EPA) 0.87+0.04 1.11£0.07* 2394013 30+0.03° 2.2440.09
C22:6(DHA) 7.97+0.13 9.22+0.19 13/5+0.21° +0.27° 12.7+0.14°

iE: *p<0.05, HARAELAARLL; R FEARAKEA B IR EA 5 £

DHA YCET1— 5 , FPAE SR b 25 R C18:1 EMC TR (p<0.05). ML, ERCHAHXT

m%%m%%%m%sﬁﬁ,%%ﬁ@ﬂuﬁf
IR R b 2 A AR TR & i, VLRI TR C18:2 Lhfpl 23 R % (p<0.05).
C16:0 AHXF TARNEALIRD T 13%. Hith —hH )
e DHA 41552 W22 1) AN I 24 R O EPA
DHA & &R T R B iR E (p<0.05), AAS

3 6. RESFRaX DHA 3ot/ N FRUBT Al i = B Re AR EA 4 AR B9 220

T2/ RS BEREH C16:0 HLEE N 1 20%,

2.5 /BT REH i = B AR T BR AR B R

Table 6 Effects of different forms:of DHA on the FA composition of hepatic triglycerides in mice (n=8)

FA composition/% HF TG-DHA PL-DHA TG-DHA+PL-EGG
0.09 0.73+0.04 0.68+0.01 0.98+0.02 0.64+0.00
30.6+0.23 27.540.31% 28.5+0.32° 29.9+0.29° 35.8+0.24°
1.61+0.04 1.96+0.03 3.2140.09¢ 3.1940.04° 3.2120.06°
C18:1 45.1+0.62 37.8+0.48° 32.6+0.50° 32.4+0.43° 31.0£0.29°
Cl18:2 17.8+0.20 26.8+0.24* 24.3+0.32° 26.240.29* 22.3+0.19°
C18:3 1.67+0.01 2.04+0.04 1.32+0.01 1.34+0.02 0.95+0.00
C20:4(AA) 1.21+0.03 1.58+0.04 1.010.01 0.82+0.01 1.05+0.02
C20:5(EPA) 0.22+0.00 0.21+0.01* 1.05+0.02° 0.91+0.01° 0.87+£0.01°
C22:6(DHA) 1.05+0.03 1.3540.07° 7.3240.13¢ 4.19+0.11° 4.25+0.09°

E: *p<0.05, HRAsLAR; AR FEAFRARA SR LA BEME F.

Hh =Be 2 AR B ) E B R 6 1] # FF, C16:0. C18:0. EPA. DHA tt#I T
A, SACTERTIRAAELE, SRR LN SR Hh = (p<0.05). [FRF, Hih=Ha% DHA 55 ECA AR
fig C16:0. C18:2 A2k 5 MG H AR I RR L AR 1k RIZH C18:2 LLfgl 73 mlidb 1 10%H1 17% (p<0.05). It
B, MhAh, SEIGZHARN T IR C18:1 b bb, il WH IR, SRR iR = DHA

13



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.7
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DHA H5EREH (p<0.05).
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Table 7 Effects of different forms of DHA on the brain lipid level in mice (n=8)

LF HF TG-DHA PL-DHA TG-DHA+PL-EGG
TG/(mg/g brain) 15.241.18 16.9+0.26" 13.4+1.67° 15.6+0.46" 13.841.47°
TC/(mg/g brain) 12.3+£0.49 12.240.38 12.140.37 11.940.28 11.3£0:42
PL/(mg/g brain) 52.440.16 52.040.96 50.5+0.60 52.040.55 52.6+0.59

E: *p<0.05, HKARLAE; RREFEAFRRA SRR A B E K £ R,

2.7 /N ERRORE BB BR 4 AR BN R

7 8 FREI5FHK DHA X3/)\FR AN = A BE B BRLE R OS2
Table 8 Effects of different forms of DHA on the FA composition of c'ermlipi

i }ch

FA composition/% LF HF TG-DHA "PL-DHA TG-DHA+PL-EGG
C14:0 0.64+0.03 0.47+0.01 0.61+0.01 0:59::0,00 0.53+0.01
C16:0 26.4+0.29 26.8+0.21° 25.3+0.23 24.5+0.23 25.540.19°
C18:0 26.1+0.24 25.7+0.29 © 25.8+0.24 25.1+031 26.3+0.22
Ci8:1 19.6+0.19 19.8+0.30 < 19,6+0.19 \19.&0.20 19.7+0.18
C18:22 0.92+0.01 0.90£0.01 0.88+0.01 1.00+0.02 0.79+0.01

C20:4(AA) 10.2+0.17 10.1+0.43 9/5840,12° 10.3+0.19° 9.94:£0.09"
C22:6(DHA) 16.2+0.21 16.4+0.53" 18.2+0.19° 18.8+0.31° 17.140.11°

JE: *p<0.05, HkAgLAErL; TR FEAFRAE S

W 8 Fion, $ASNEM: DHA J5, /MR
DHA & &R, Hil =% DHY
T DHA. SECANN BT -DHA 58551800 7/
11%- 15%K1 5%, N C16:00LE451 525 T & (p<0.05)-
AR, SElediM L, Hih =A% DHA 5R 4 AA
K3 TR (p<0.05)
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3 g
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