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Effects of different levels of rape pollen in dietary on fatty acid composition in
egg yolk and tissues of laying hens
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ABSTRACT: Objective To investigate the effects of dietary different levels of rape pollens on the fatty acid
composition in egg yolk and tissue of laying hens. Methods 210 days old, five hundred and forty healthy
Hy-Line variety brown hens which were in egg-laying peak were randomly allotted to four treatments, supply-
ing with 0%(group A), 3%(group B), 5%(group C) and 8%(group D) rape pollens in basal diet respectively. The
experiment lasted for 70 d included two phases, the first phase fed with basal diets and rape pollens (0~50 d)
and the second phase fed with basal diets only (51~70 d) respectively. Results In the first stage (0~50 d), the
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contents of w-3PUFA, ALA and DHA in egg yolk increased with the increasing of dietary rape pollens. But the

ratio of o-6/@-3PUFA was exact opposite and group D had significant difference from 5 d to 30 d (P<0.01).
The content of w-3PUFA, ALA and DHA in egg yolk and the ratio of @-6/@-3PUFA returned to its original lev-

el in the second stage(51~70 d). Dietary different levels of rape pollens had no effect on the fatty acid composi-

tion in brain(P  0.05). The contents of w-3PUFA in breast meat decreased with the increasing of dietary rape
pollens. The contents of w-3PUFA in chicken liver were 1.96%, 1.89%, 3.11% and 3.28% respectively. Group
D increased significantly(? 0.01). The contents of w-3PUFA in adipose tissue were 1.61%, 1.84%, 1.86% and
2.27% respectively. Group D increased significantly (P 0.05). Conclusion Dietary rape pollens can increase

the content of w-3PUFA in egg yolk, liver and adipose tissue. The diet containing 8% of rape pollens showed

the best effect among three dosages.
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6 mL, 90 C lh 3
mL, 0.88% NaCl 8 mL,
4 °C 5000 r/min
-20 C

10 min,

F1 KBIARAMKREFRKF(%, XFEAH)

Table 1 Ingredients and composition of diets
(%, air dry basis)
A B C D
62.00 62.00 60.20 57.50
19.00 18.00 17.50 16.70
2.00
- 3.00 5.00 8.00
3.00 3.00 3.30 3.80
9.00 9.00 9.00 9.00
! 5.00 5.00 5.00 5.00
100.00 100.00 100.00 100.00
2
(MJ/kg) 11.88 11.89 11.86 11.84
15.70 15.60 15.70 15.80
Ca 3.59 3.59 3.58 3.57
0.52 0.49 0.48 0.47
NaCl 0.38 0.38 0.37 0.37
0.80 0.76 0.74 0.71
0.35 0.35 0.34 0.33
c 1 : Va 245 000 IU, Vg3 91 mg, Vg 45.5 mg,
Vps 85 000 1U, Vi 600 mg, Vi, 175 mg, 620 mg, Cu 80 mg,
Mn 1600 mg, Ca 3%~5%, NaCl 5%~9%, 6000 FTU, =
10%, 160 mg Fe 740 mg Zn 800 mg P=1.5%,
=28%, =2.6%, s BHT
2:
153 &R ARTALE
1.5.1
R 1.5.2
1.5.4 A48 &g m e 1t
: KB-1701 50 mx0.32
mmx0.25 um; 50 C, 3 min,
20 ‘C/min 110 °C, 4 "C/min 240 C, 17
min; : (N»), 3 mL/min, 1 50:
1; : FID R 1250 C;
1280 C; ;1 uL

1.5.5 %ito47

, x+8D
SPSS 18.0 One-way ANOVA
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2 LGHER
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9.08%, a-ALA
a-ALA 2.43%
2.98% 4.18%  5.55%, EPA(eicosapentaenoic acid,
C20:5) DHA(docosahexaenoic acid, C22:6) ,
w-6/w-3PUFA 15.78 12.36 10.36  6.71
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Fig. 1 Chromatogram of fatty acids of the egg yolk of the group D on the fortieth day
1.C14:0 2.Cl4:1 3.Cl16:1 4.C16:0 5.C17:0 6.C18:1 7.C18:2 8.C18:0
9.C18:3 10.C20:4  11.C20:1  12.C20:2  13.C20:0  14.C22:6  15.C22:1  16:C22:0
#2 EEDoALA ZEREREIMTH (%*, n=10)
Table 2 Change on the content of a-ALA in egg yolk (%*, n=10)
/
A B c D
0 0.31+0.07 0.31+0.07 0.31+0.07 0.31+0.07
5 0.47+0.18 0.44+0.07 0.43+0.08 0.48+0.09
10 0.40+0.04" 0.47+0.0428 0.50+0.09%° 0.63%0.08%°
15 0.38+0.05 0.42+0.048 0.47+0.07%° 0.56£0.07%°
20 0.3440.03 0.42+0.055° 0.44+0.075¢% 0.55+0.07
30 0.38+0.05" 0.4240.06"B¢ 0.47+0.075%® 0.50+0.095°
40 0.44+0.03 0.46+0.09 0.46+0.06 0.47+0.07
50 0.360.05 0.43+0.05"B° 0.45+0.055% 0.51+0.115¢
60 0.45£0.06"P® 0.4240.03 0.51£0.10P* 0.520.10%¢
70 0.41£0.07 0.40+0.03 0.39+0.07 0.40+0.05
* s
: (P 0.01) (P 0.05),
(P 0.05)
F 3 ZE#E DHA 2 ERER E A K (%, n=10)
Table 3 Changes on the content of DHA in egg yolk (%, n=10)
/
A B C D
0 3.21+0.33 3.21+0.33 3.21+0.33 3.21+0.33
5 3.31£0.42% 3.61£0.6045 3.64+0.54"B® 4.01+0.38%°
10 3.46+0.33% 3.75+0.258 3.79+0.474B 4.19+0.445°
15 3.62+0.26™ 3.79+0.48B® 3.76+0.24"B 4.09+0.33%°
20 3.64+0.33% 3.83+0.43% 3.81£0.26™ 4.31+0.35%
30 3.66£0.224° 3.73£0.21%° 3.83+£0.23% 4.33+0.315°
40 3.31£0.20" 3.6240.33%° 3.99+0.30% 4.15+0.36"°
50 3.10+0.28% 3.18+0.444¢ 3.63+0.445¢ 4.01£0.38"°
60 3.10£0.23" 3.28+0.45%" 3.47+0.30F° 3.71£0.34%°
70 3.02+0.18 3.11+0.24 3.08+0.35 3.00+0.17
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(P 0.01) @-6/@-3PUFA » 8% DHA ,
40 d ,C 74.84% , -6/ w-3PUFA
* 4 EHFEDo3PUFA & =RERTE AY T 1K (%, n=10)
Table 4 Changes of the content of @-3PUFA in egg yolk (%, n=10)
/
A B C D
0 3.52+0.33 3.52+0.33 3.52+0.33 3.52+0.33
5 3.78+0.43%° 4.05+0.59"B® 4.07+0.514B* 4.49+0.425°
10 3.86+0.34" 4.2140.26" 4.2940.48"° 4.82+0.45%°
15 4.00+0.28% 4.22+0.49% 4.23+0.26%% 4.65+0.31°°
20 3.98+0.34" 4.25+0.42% 4.26+0.28 4.86+0.39"°
30 4.05+0.23% 4.15+0.24% 4.30+0.25"° 4.83+0.34%°
40 3.75+0.19* 4.08+0.28"° 4.45+0.275° 4.62+0.365°
50 3.46+0.31% 3.61+0.42%° 4.08+0.465 4.52+0.305°
60 3.55+0.23%¢ 3.70+0.44"® 3.98+0.334B° 4.23+0.385°
70 3.43+£0.14 3.51+0.24 3.47+0.35 3.40+0.14
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Fig. 2 The increasing rate of ®-3PUFA in egg yolk among rape pollens dietary groups
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%5 E#ED w6/ »3PUFA tL{EFER &2 4k (n=10)
Table 5 Change on the ratio of @-6/ @-3PUFA in egg yolk (n=10)
/
A B C D
0 6.36+0.67 6.36+0.67 6.36+0.67 6.36%+0.67
5 6.36+0.60%° 5.88+0.8148® 5.64+0.7348° 5.36+0.51%°
10 6.00+0.544° 5.51+0.2148° 5.4240.6248 5.02+0.445¢
15 5.9440.434° 5.49+0.574B° 5.50+0.36"B° 5.00+0.365
20 5.73+0.50* 5.54+0.6145 5.51+0.49"B2 4.93+0.42°°
30 5.75+0.30* 5.54+0.28" 5.42+0.34"° 4.86+0.34%°
40 6.10+£0.46"* 5.28+0.73% 4.8240.585° 4.91+0.535°
50 6.70+0.784° 6.40+0.654 5.68+0.685¢ 5.01+0.545°
60 6.80+0.494° 6.28+0.784B° 5.82+0.415%® 5.62+0.46%
70 6.82+0.45 6.53+0.30 6.74+0.78 6.83+0.43
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Fig. 3 Changes on the ratios of @-6/@-3PUFA in egg yolk
, B 6
(arachidonic acid, AA) ,C D . A
02.7%  51.2%, P 3 W ik
0.05); (P 31 ARPFRIMAR K BREM M EHIER
0.05); , @-3PUFA B £R R /Y &2 Ml
, w-6PUFA -6/ w-3PUFA s o-3PUFA a-ALA EPA
C D (P 0.01); DHA EPA [7]
DHA ) a-ALA , EPA DHA
(P 0.05) D , EPA
o-3PUFA 67.35%  40.99%, (0~50 d), a-ALA DHA

-6/ w-3PUFA

7.50 10.76

E
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Table 6 Change on the fatty acid composition in tissue of laying hens (%, n=5)
A B C D
C18:3 a-ALA 0.40+0.10° 0.69 +0.27° 0.53+0.06™ 0.57+0.13"®
C20:4 AA 3.89+0.82ABa 2.98 +1.45Aa 5.55+1.04Bb 5.88+1.39Bb
C22:6 DHA 1.55+0.34% 1.21 £0.56** 2.58+0.555° 2.71£0.26™
©-3PUFA 1.96+0.27 1.89 £0.80"* 3.1120.56% 3.28+0.35%
@-6PUFA 19.44+0.61™ 19.07 £5.77* 24.24+2 53" 24.58+3.44°
-6/ >-3PUFA 10.11=1.617¢ 10.48 £1.39* 7.91£0.925° 7.50+0.805°
C18:3 a-ALA 0.3120.10 0.28+0.04 0.31£0.10 0.41+0.24
C20:4 AA 9.69::0.59 9.87+0.66 9.87+1.25 9.03+0.94
C22:6 DHA 9.36=0.63 10.11+0.95 9.41=1.12 9.32+1.23
-3PUFA 9.67+0.59 10.39+0.96 9.71+1.09 9.65+1.15
@-6PUFA 22.49+0.62 21.58+0.52 22.12+0.70 21.71+1.42
@-6/w-3PUFA 2.33+0.14 2.10£0.25 2.30+0.31 2.29+0.38
C18:3 a-ALA 0.75+0.14 0.68+0.05 NF NF
C20:4 AA 9.77+0.99 8.73£0.19 8.9+1.08 10.46+2.24
C22:6 DHA 3.14£0.25% 3.03+0.22%¢ 2.27£0.26"° 2.74+0.49"
©-3PUFA 3.89+0.39"° 3.71£0.27* 2.27+0.26"° 2.74+0.495°
@-6PUFA 26.93+0.82"° 26.40+0.56"° 37.20+£0.90 37.07£2.31%
-6/ >-3PUFA 6.97+0.54" 7.14£0.54 16.59+1.96™ 13.88+2.68%°
C18:3 a-ALA 1.24+0.214 1.46£0.374B* 1.3420.13%B¢ 1.77+0.245°
C20:4 AA 0.76+0.36 0.77£0.23 1.00+£0.24 1.00+0.15
C22:6 DHA 0.37+0.19 0.38+0.10 0.52+0.14 0.50+0.10
®-3PUFA 1.61£0.17* 1.84+0.37482 1.86+0.19" 2.27+0.30%°
@-6PUFA 20.84+1.68"° 22.7141.98"B® 22.41%1.074B® 24.13+0.81%°
-6/ >-3PUFA 12.96+0.81* 12.61£2.06™ 12.15£0.95% 10.76x1.51°
: NF=no found
10d , DHA a-ALA 2.43% 5.55%, 10d D
20 d a-ALA , 0.63% a-ALA
a-ALA , a-ALA 0.12% ,
3.50%, a-ALA , , a-ALA
0.50% 5.69%,14d DHA
, , DHA @-6/w-3PUFA
& , D (P 0.01)
10d o1 WHO -6/ -3PUFA (5~10):1;
w-3PUFA w-6/w-3PUFA 9.8:1

2.3:10100.
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-6/ w-3PUFA , (3] ,
60d ,C D a-ALA ) ,
, DHA  @-3PUFA 50d
P 0.05), >
@-6/w-3PUFA 50 d S
(P 0.01) 70d ,C D (161
a-ALA DHA @ 3PUFA w-6/0-3PUFA o-3PUFA
(P 0.05) «-3PUFA
a-ALA  DHA  @»-3PUFA ,
-6/ w>-3PUFA o-3PUFA , ,
s 2
, 4 7 i®
3.2 ERPIRMAE K E RS 3 EGEHR ,
oh B A BR 4B R A 22 i ©3PUFA o-ALA DHA -6/@-3
a-ALA DHA  @-3PUFA , 3% 5% &% 8%
s D
42.50% 74.84%  67.35%, (2] , @-3PUFA
, «o-3PUFA
(AA) (P 0.05), , @3PUFA
a-ALA s
a-ALA , AA (P e
0.05)*),
[1] Sioen I, Hacquebard M, Hick G, et al. Effect of ALA-enriched
' ’ food supply on cardiovascular risk factors in males [J]. Lipids,
’ 2009, 44(7): 603-611.
P [2] Sugano M, Hirahara F. Polyunsaturated fatty acids in the food
0.05), chain in Japan [J]. Am J Clin Nutr, 2000, 71(1): 189—196.
131, . ’ ’ .
a-ALA , a-ALA []. ,2002, (12): 8-9,11.
a-ALA (P 0.05), Wang LH, Huo GC, Yang LJ. Deposition effect of a-linolenic
DHA , acid from flaxseed in egg yolk [J]. China Feed 2002, (12): 8-9,
10% DHA : .
[13] , [4]
[D]. : ,2009.
a-ALA DHA » @-6/>-3PUFA C Ma HB. Effect of dietary oil sources on egg quality and the con-
16.59%+1.96% tent of polyunsaturated fatty acids of yolk [D]. Beijing: Chinese
, «-3PUFA Academy of Agricultural Sciences, 2009.
«-3PUFA (P 0.05), [5] , , , . [
@-6/@-3PUFA (P 0.05)! a-ALA , 2005, 27(4): 351-352.



7 s 2047
Tu WL, Geng Y, Zhang JJ, et al. Analysis of fatty acid composi- [D]. : ,2000.
tion of eight kinds of pollens [J]. Acta Nutrimenta Sinica, 2005, Wang K. Enrichment of n-3 polyunsaturated fatty acid in egg
27(4): 351-352. yolk and tissues and its effect on lipid metabolism in laying hens

[6] Wang Y, Sunwoo H, Cherian G, et al. Fatty acid determination in [D]. Beijing: Chinese Academy of Agricultural Sciences, 2000.
chicken egg yolk: a comparison of different methods [J]. Poultry [14] s s s w-6/w-3
Sci, 2000, 79(8): 1168-1171. [J].
[7] s s R ,2009, 21(4): 525-533.
w3 w6 1. , 2003, Qi KK, Zhao GP, Chen JL, et al. Effect of dietary @-6/@-3 on
26(1): 65-68, 72. meat quality, serum lipid and fatty acid profiles of arbor acres
Zang SM, Li TZ, He WH, et al. The effects of Perilla frutescens briolers [J]. Chin J Anim Nutr, 2009, 21(4): 525-533.
seeds on fatty acid composition and @-3, @-6 of egg yolk [J]. J [15] s s ,
Agric Univ Hebei, 2003, 26(1): 65-68, 72. [J]. ,2007, (4): 37-38.
[8] s S ,  .n-3 o- Liu WG, Yao YB, Zhang XY, et al. Influences of bee pollen on
[J1. , 2000, 5(1): 117-122. the production of laying hens [J]. Cereal Feed Ind, 2007, (4):
Yang CX, Ji C, Ding LM, et al. n-3 Fatty acid metabolism and 37-38.
effects of a-linolenic acid on enriching n-3 FA eggs [J]. J China [16] , , , . [J].
Agric Univ, 2000, 5(1): 117-122. ,2007,21(6): 1-4.
[9] Wang Y, Zheng YM, Wu W, et al. Influences of bee pollen in diet
[J]. , 2000, 13(4): 84-89. on the egg quality [J]. J Anhui Sci Technol Univ, 2007, 21(6):
Xia ZS. Effect of feeding different oils to laying hens on the lipid 1-4.
content and fatty acid composition in egg yolk [J]. Southwest (ﬁ-{{_%} EF ) _;g_&glg)
China J Agric Sci, 2000, 13(4): 84-89.
[10] Kris-Etherton PM, Taylor DS, Yu-Poth S, ef al. Polyunsaturated 'ﬂE%"*/\
fatty acids in the food chain in the United States [J]. Am J Clin 1B
Nutr, 2000, 71(1): 179S—-188S.
] ’ HER, Wk, FERAAAHER
[J]. ,2003, 28(1): 31-34. EES5ARERTF.
Su YX, Guo Y. A review of dietary fatty acid composition and E-mail: w3fattyacids@163.com
recommended optimal ratio [J]. China Oil Lipid, 2003, 28(1):
31-34.
[12] s ,

[13]

[J1. ,2010, 42(6): 40-43.
Chen JX, Lu J, Xia ZS, et al. Influences of high level linolenic
acid on lipid content in egg yolk and lipid metabolism in laying
hens [J]. Anim Husbandry Vet Med, 2010, 42(6): 40—43.

. n-3

B M, i, TEFRRFEIER
EFRS5MERF.
E-mail: gengy@sdnu.edu.cn



