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Effects of feeding evening primrose oil and hemp seed oil on the
deposition of gamma fatty acid in eggs
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Abstract : Hemp seed oil and evening primrose oil were incorporated into the diets of laying
hens for 5 weeks and the level of gamma fatty acid in the eggs that the treated hens laid was
then evaluated. Hens were fed corn-soybean based diets that contained 5% tallow, 5% corn oil
(CO), 5% hemp seed oil (HSO), or 5% evening primrose oil (EPO). The hemp seed oil and evening
primrose oil influenced the amount of gamma linolenic acid found in the eggs through blood. The
level of gamma linolenic acid in the plasma was significantly higher in hens that received the
HSO and EPO diets than in those that received the tallow and CO diets. The HSO and EPO diets
led to a 1.09% and 4.87% increase in egg gamma linolenic acids, respectively, when compared
with eggs produced by hens treated with tallow and CO. Taken together, these data demonstrate
that healthy eggs with increased gamma linolenic acids can be generated by minor diet
modifications when hemp seed oil or evening primrose oil is included in the hen diet.
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Table 1. The formula and nutrient composition of the experimental diets”

(% of diets)

Ingredients Control CO HSO EPO
Corn ground 51.30 51.30 51.30 51.30
Soybean meal 11.70 11.70 11.70 11.70
Wheat bran 18.00 18.00 18.00 18.00
Corn gluten meal 5.20 5.20 5.20 5.20
Tallow 5.00 - - -

Corn oil - 5.00 - -

Hemp seed oil” - - 5.00 -

Evening primrose oil” - - - 5.00
Limestone 7.30 7.30 7.30 7.30
Tricalcium phosphate 0.80 0.80 0.80 0.80
Salt 0.30 0.30 0.30 0.30
DL-methionine 0.10 0.10 0.10 0.10
Growth promotors 0.30 0.30 0.30 0.30
Total 100 100 100 100
Crude protein % 16.25 16.25 16.25 16.25
ME kcal/kg 2,700 2,700 2,700 2,700

Y Diets containing tallow(Control), corn

oil(EPO), respectively.

IIncluded 50 mg vitamin E per kg Oil

Table 2. Fatty acid composition of oils

0il(CO), hemp seed oil(HSO) or evening primrose

(% of total fatty acids)

Fatty acids Tallow Corn oil Hemp seed oil prilfr\:reonsl:goil
14:0 1.00 0.19 0.38 0.21
16:0 24.00 14.33 9.76 9.01
16:1n-7 - - - -
18:0 29.44 2.31 - -
18:1n-9 33.65 30.00 19.38 19.29
18:2n-6 11.91 53.17 17.24 62.79
18:3n-6 - - 1.68 8.03
18:3n-3 - - 21.56 -
20:4n-6 - - - -
22:5n-3 - - - -
22:4n-6 - - - -
O e

Total 100 100 100 100
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Table 3. Feed intake and egg production for laying hens fed experimental diets”

Item Control CO HSO EPO SEM?
Feed intake (g/d/hen) 121.59 121.87 121.23 121.60 2.8867
Egg production(%) 96.07 97.54* 97.86" 97.75° 0.2501

YRefer to Table 1.

YSEM : standard error of means.

by alues with different superscripts within a row differ significantly(p<0.05).

Table 4. Changes in the egg quality for laying hens fed experimental diets”

Item Control CO HSO EPO SEM?
Haugh unit 97.77° 98.85" 98.98" 100.37° 0.4179
Egg shell thickness(mm) 0.36 0.35 0.35 0.33 0.0065
Egg shell breaking

3.55 3.70 4.25 3.65 0.1266
strength(kg/cnf)
Egg yolk color(RCF) 7.88" 8.66 8.44% 8.66" 0.1305

DRefer to Table 1.
YSEM : standard error of means.

>V alues with different superscripts within a row differ significantly (p<0.05).
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Table 5. Changes in the fatty acid composition of plasma from laying hens fed

experimental diets”

(% of total fatty acids)

Fatty acids Control CO HSO EPO SEM?
14:0 0.89° 0.33 0.21° 0.21" 0.0981
16:0 25.84° 23.66" 21.08° 21.56° 0.5947
16:1n-7 4.65% 0.36" 0.26" 0.12" 0.5798
180 1.58° 0.21° 0.54 0.33" 0.1795
181n-9 49.82° 41.54° 40.95° 45.36" 1.0880
18:2n-6 18.22¢ 31.51° 29.25" 26.35° 1.5265
18:3n-6 - - 1.86 457 0.6328
18:3n-3 - - 456 - 0.2886
181n-9 - - - - -
22:4n-6 - - 1.29 150 0.1885
20:5n-3 - - - - -
22:6n-3 - - - - -
Total 100 100 100 100 -
YRefer to Table 1.

YSEM : standard error of means.

abedyalues with different superscripts within a row differ significantly (p<0.05).
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Table 6. Changes
experimental diets”

AAGsh sl fe] Stelzk Alg ol APHAAE Ao vlAE 9F 7

in the fatty acid composition for eggs from laying hens fed

(% of total fatty acids)

Fatty acids Control CO HSO EPO SEM?

14:0 1.02° 051" 0.41" 0.42" 0.0850

16:0 455" 24.01° 22.09" 21.44° 2.3625

16:1n-7 0.74* 0.35” 0.25° 0.32 0.0578

18:0 0.88* 0.61° 0.29¢ 0.41° 0.0675

18:1n-9 64.26 40.24° 38.99 40.56" 3.1814

18:2n-6 28.55° 32.07° 32.65° 29.04° 0.5807

18:3n-6 - - 1.09° 487 0.7267

18:3n-3 - - 3.23 - 0.0173

20:4n-6 - 2.21 - - 0.0173

20:5n-3 - - 1.00° 4,00* 0.6708

22:6n-3 - - - - -

Total 100 100 100 100 -

YRefer to Table 1.

“SEM : standard error of means.

abedyralues with different superscripts within a row differ significantly

(p<0.05).
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