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The percentage composition of the various fatty acids detected in 

the total lipid extracts of the non-irradiated and the irradiated 

samples of the chicken product are listed in Tables 7 and 8. These 

tables also contain the calculated means and the standard error of 

deviation of the samples similarly processed. Diagramatic representa­

tions of the fatty acid percentages of the total lipid extract of 

non-irradiated and irradiated samples of the chicken product are pre­

sented in Figure 8. In this figure, the vertical line inside each 

block represents the standard error of the percent in the fatty acid 

detected in three samples of both non-irradiated and irradiated prod­

ucts. The paired blocks represent the percent of fatty acid detected 

in the non-irradiated samples and the unshaded area of the pair is 

the percent fatty acid of the irradiated sample. The differences in 

the percent fatty acids of the pairs vary from one fatty acid to 

another, although percentages of the pairs fall within standard error 

range of one another. A slightly higher percent of caprylic acid 

(Cg), capric acid (G^q) , undecylenic (C;q_), myristic (C^)., palmitic 

(C^g), stearic (C^g), linoleic (G-^g_), and arachidic acid (C2g) were 
found in the non-irradiated samples. Tetradecenoic acid an

unknown fatty acid, palmitoleic acid ),and oleic acid (C^g )

were found in higher percentages in the irradiated samples, but the 

percentages fell within the standard error of deviation of each other. 

Because such little differences in the fatty acids of the total ex­

tracts of samples of the non-irradiated and the irradiated chicken
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product were found, it was decided to study the specific classes of 

the lipids for possible changes in these fractions.

Fatty Acids of the Lipid Classes

Results of the fatty acid analysis of the phospholipid, sterol, 

free fatty acid, triglyceride and sterol-ester fractions of the lipid 

extracts of the samples of non-irradiated and irradiated chicken 

products are given in Tables 9 through 18. The means and standard 

error of deviation were calculated on three samples of each of the 

fractions'' fatty acids except the sterol-ester fraction. The results 

of the fatty acid analysis of the sterol-ester fraction were not 

consistent, indicating contamination and resulting in poor resolution 

of the fatty acids of this fraction. The standard error was high 

among samples of the same fraction except for the triglyceride frac­

tion which gave results similar to those of the fatty acid percentages 

of the total lipid extracts. The differences in the percent of fatty 

acids of the non-irradiated and the irradiated samples of the same 

class were not consistent in the composition of saturated and un­

saturated fatty acids. To further explain this result, in the phospho­

lipid fraction fatty acid analysis (Tables 9 and 10) the undecylenic 

acid (C;q _) palmitoleic acid an(* linoleic (C^g_) were detected

in slightly smaller concentrations in the irradiated samples whereas 

the other unsaturated fatty acids detected were found in comparatively 

larger concentrations in the irradiated samples. In the sterol frac­

tion (Tables 11 and 12), only a trace of capric acid was found in the
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Table 9. Relative percent fatty acid composition of the phospholipid
fraction of the lipid extract of the irradiated chicken
product.

Fatty Acid
Chain Length Sample 1 Sample 2 Sample 3 X -  t.055X

c10 tr.b _c -

Cll-d 3.2 1.4 2.4 2.33+2.24

i—I
o 4.2 4.2 3.3 3.90+1.29

C14- 3.9 8.5 3.1 5.16+7.24

c16 20.2 20.70 21.50 20.80+1.63

C16- 4.2 5.6 4.4 4.73+1.88

C?e 0.9 5.3 1.2 2.43+6.12

C18 13.0 14.2 11.4 12.87+3.49

C18- 29.0 22.7 29.3 27.00j_9.26

ii00Hu 20.9 17.0 19.7 19.20+4.96

C20 - - 0.6

aMean + standard error 

bTrace amounts 

c- not detected

dDash denoted the number of double bonds 

Vindicates an unidentified fatty acid
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Table 10. Relative percent fatty acid composition of the phospholipid
fraction of the lipid extract of the non-irradiated chicken
product.

Fatty Acid 
Chain Length Sample 1 Sample 2 Sample 3 x ±  t.QsSx

C10
_b - tr.°

Cll-d 3.6 7.4 3.8 4.93+5.31

c14 3.6 3.7 3.9 3.73+0.38

C14- 3.8 6.7 4.1 4.87+3.96

C16 21.1 25.3 19.9 22.10+7.04

c16- 3.4 6.7 4.6 4.90+4.15

C?e 0.9 3.7 3.3 2.63+3.76

C18 18.7 16.2 18.4 17.77+3.39

C18- 26.5 18.6 23.5 22.87+8.36

c18= 18.0 12.6 17.4 19.33+7.35

c20 - - 0.8

aMean + standard error

- not detected 

cTrace amounts

^Dash denoted the number of double bonds 

e?indicates an unidentified fatty acid
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Table 11. Relative percent fatty acid composition of the sterol
fraction of the lipid extract of the irradiated chicken
product.

Fatty Acid 
Chain Length Sample 1 Sample 2 Sample 3 -  -  h.OS8?

C10 tr.b tr. tr.

Cll-c 16.4 14.70 12.5 14.53+4.86

c14 18.6 11.7 9.3 13.20+11.99

c14- 13.9 4.9 tr.

c16 15.1 19.6 20.8 18.50+ 7.46

c16- 5.8 4.9 6.2 5.63+ 1.66

c18 5.8 9.8 4.1 6.57+ 7.27

c18- 17.4 18.6 27.0 21.00+12.99

ii00f““l
o 5.8 15.6 19.7 13.70+17.74

aMean + standard error
•L
Trace amounts

cDash denotes the number of double bonds
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Table 12. Relative percent fatty acid composition of the sterol
fraction of the lipid extract of the non-irradiated
chicken product.

Fatty Acid 
Chain Length Sample 1 Sample 2 Sample 3 X + t S * “  .05 X

C10 14.9 14.2 17.1 15.40+ 3.76

Cll-b 10.0 13.3 9.1 11.57+ 4.12

c14 8.9 12.2 11.4 10.80+ 4.28

c14- 3.5 4.7 4.5 4.23+ 1.60

c16 17.9 19.0 16.0 17.63+ 3.77

Cl6- 15.5 8.5 2.2 8.73+16.52

C18 5.9 4.7 22.8 11.13+25.15

i00Ho 13.7 13.3 11.4 12.80+ 3.05

II00u 8.9 9.5 5.1 7.83+ 5.92

aMean + standard error

^Dash denotes the number of double bonds
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Table 13. Relative percent fatty acid composition of the free fatty
acid fraction of the lipid extract of the irradiated
chicken product.

Fatty Acid 
Chain Length Sample 1 Sample 2 Sample 3 x ±  t.05s5  a

Cll-b 16.4 9.2 8.9 11.50+10.55

C14 18.8 12.9 12.5 14.40+ 8.76

c16 23.8 23.10 23.20 23.03+ 0.96

c16- 1.1 8.3 4.4 4.47+ 8.95

c18 10.5 9.2 8.9 9.53+ 2.11

c18- 17.6 18.5 22.3 19.47+ 6.19

c18= 11.7 18.5 12.5 14.23+ 9.23

aMean + standard error

bDash denotes the number of double bonds
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Table 14. Relative percent fatty acid composition of the free fatty
acid fraction of the lipid extract of the non-irradiated
chicken product.

Fatty Acid 
Chain Length Sample 1 Sample 2 Sample 3 x ± ‘.os8* *

C10 tr.b tr. tr.

Cll-c 13.5 21.6 14.6 16.53+1.92

C14 13.5 20.0 16.5. 16.67+8.08

C14- 9.0 tr. tr.

c16 24.3 25.0 24.3 24.53+1.01

c18 9.0 8.3 12.6 9.97+5.73

c18- 21.6 16.6 22.3 20.17+7.72

C18= 9.0 8.3 9.7 9.00+1.73

aMean + standard error 

bTrace amounts

°Dash denotes the number of double bonds
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Table 15. Relative percent fatty acid composition of the
triglyceride fraction of the lipid extract of the
irradiated chicken product.

Fatty Acid 
Chain Length Sample 1 Sample 2 Sample 3 X ±  t.05Sx

c10 1.84 tr. k tr.

C ll-c 1.28 1.00 0.9 1.06+0.49

C14 2.56 2.00 1.80 2.12+0.97

C14- 1.54 0.5 0.8 0.95+1.33

c16 22.6 21.3 19.6 21.17+3.73

C16- 7.7 6.5 7.5 7.23+1.60

o 00 5.65 6.1 6.8 6.18+1.44

c 18- 30.8 37.5 36.6 34.93+9.04

c18= 23.8 23.4 23.4 23.53+0.58

c20 2.2 1.2 2.1 1.83+1.37

aMean + standard error 

^Trace amounts

°Dash denotes the number of double bonds
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Table 16. Relative percent fatty acid composition of the
triglyceride fraction of the lipid extract of the
non-irradiated chicken product.

Fatty Acid _
Chain Length Sample 1 Sample 2 Sample 3 X + t a

c10 tr.b 2.3 tr.

Cll-c 0.9 1.3 1.2 1.13+0.52

C14 1.8 1.6 2.2 1.87+0.76

1o 0.9 0.8 1.3 1.00+0.66

c16 19.8 21.1 20.5 20.47+1.62

c16- 7.2 6.7 6.7 6.87+0.72

00H
u 5.4 5.0 5.3 5.23+0.52

c18- 36.9 ~ 35.5 36.2 36.20+1.74

ii00u 26.4 23.3 24.5 24.70+3.82

C20 0.5 1.0 1.8 1.10+1.63

aMean + standard error

^Trace amounts 
£Dash denotes the number of double bonds
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Table 17. Relative percent fatty acid composition of the sterol-ester
fraction of the lipid extract of the irradiated chicken
product.

Fatty Acid 
Chain Length Sample 1 Sample 2 Sample 3

c10 10.9 9.2 24.8

C11 16.3 _a -

c k cll- 18.1 14.1 33.3

C14 9.4 17.0 tr.c

c14- 14.5 14.7

C16 15.6 23.4 19.3

C16- 9.0 7.0 -

C18 - 11.3 --

c18- 5.8 17.7 7.7

C20 tr. - ...

a- not detected 
bDash denotes the number of double bonds 

cTrace amounts
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Table 18. Relative percent fatty acid composition of the sterol-ester
fraction of the lipid extract of the non-irradiated chicken
p roduc t.

Fatty Acid
Chain Length Sample 1 Sample 2 Sample 3

C?a 9.2 _b -

C10 15.4 8.7 11.3

cu
- 15.3 25.8

Cl l - c - 24.1 26.3

C12 - dtr. tr.

C? 14.7 -

C16 13.6 13.1 13.1

C16- - 10.9 4.4

c? 7.3 tr.

°18
5.1 -

C18- 8.1 6.5 6.5

o (-* 00 11 - 6.5 3.4

a?unidentified fatty acid
b , ,- not detected

cDash denotes the number of double bonds

^Trace amounts
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irradiated samples but it was one of the major fatty acids found in the 

non-irradiated samples. Oleic acid was in a larger concentration in 

irradiated samples than in non-irradiated samples of the sterol class. 

The amount of stearic acid of the sterol class detected in the ir­

radiated samples was smaller than the stearic acid in the non- 

irradiated samples. Palmitoleic acid was not detected in the free 

fatty.acid class of the non-irradiated samples but it was found as 

the smallest percentage of the fatty acids in the free fatty acid 

class of the irradiated samples (Tables 13 and 14).

The triglyceride class fatty acid profiles were in close agree­

ment to the total lipid extract fatty acid profiles. A diagramatic 

representation of the fatty acid of non-irradiated and irradiated 

samples of the triglyceride class is presented in Figure 9. The 

standard error of deviation among samples of each fatty acid detected 

in the triglyceride class was small for both the irradiated and non- 

irradiated samples. The concentrations of undecylenic acid -(C^ )» 

tetradecenoic acid oleic acid (C^g„) and linoleic acid (C^g_)

in the triglyceride fraction were smaller in the irradiated samples 

than in the non-irradiated samples. The concentration of palmitoleic 

(C^g_) was slightly larger in the triglyceride fraction of the irradi­

ated samples.

From the results of the total lipid extract fatty acid deter­

minations plus determination of the fatty acids in each lipid class, 

no difference in the quality of the fatty acids between irradiated
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and non-irradiated samples of the chicken product. This finding might 

be due to a masking effect on the fatty acids by the other constituents 

of the chicken product. The total lipid determinations also demon­

strated no differences between non-irradiated and irradiated samples 

of the chicken product.

The findings of the present investigation will add to the vast 

knowledge which is being accumulated to support the thesis that radia­

tion sterilization of foodstuffs renders products which are safe and 

nutritious. The results of this study, the stability of the fatty 

acids of a chicken product when irradiated at sterilizing doses, are 

further evidence of the nutritional stability of irradiated products 

with reference to fatty acids.

Investigations by others indicate that radiation in the steri­

lizing range has relatively little effect on the digestibility of 

meats. Long-term studies on the possible toxicity of irradiated foods 

also indicate no significant effects. These results are based on 

weight gain of rats and mice which were fed high levels of meat which 

had been irradiated in their diets. Histological examination of 

tissues of the experimental animals also revealed no significant dif­

ferences (Land and Bassler, 1966).

Since minimal odor and flavor changes are observed in poultry 

products, methods may be devised to prevent or reduce to a minimum 

the changes that do occur. Absorption with charcoal or masking of 

these odors and flavors with combinations of spices may be of value
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in reducing the odor and flavor changes (Hansen., 1966) . Reactions to 

odors and flavors vary widely among individuals, some indicating a 

preference for irradiated meat (Heighiman, 1965). The consumer 

usually does not show significant preferences between non-irradiated 

meat and meat irradiated in the sterilizing range.

There are certain areas where irradiation sterilization will 

play an important part in the future. Where the cold chain, that is, 

keeping food products cold from processor to market, operates inef­

fectively or not at all, irradiation might well become an important 

method of preserving food products of all kinds. A likely practical 

application seems to be the decontamination of imported foods. In 

defense needs, where convenience and suitability are important, the 

irradiation of a variety of food products might well solve difficult 

feeding problems.



SUMMARY

Studies were conducted on the lipids of non-irradiated and 

irradiated chicken based pet foods. The total lipid extract of each 

type of product was fractionated employing thin-layer chromatography. 

Lipid classes, namely phospholipids, sterols, free fatty acids, tri­

glycerides and sterol esters, were demonstrated in the non-irradiated 

and the irradiated samples of the chicken product. The triglyceride 

fraction was observed to be the most abundant of the total lipids of 

both the types of products. The quantities of the lipid classes of 

both non-irradiated and irradiated chicken product samples were 

similar.

Fatty acids in the total extract and the lipid fractions of 

the non-irradiated and the irradiated chicken products were analyzed 

by gas-liquid chromatography. The spectra of fatty acids tentatively 

identified in both types of product were caprylic acid (Gg), capric 

acid (C1Q), undecylenic acid (C^ ), myristic acid (C^) , tetradecenoic 

acid (Cj^), palmitic acid (C-^g), palmitoleic acid (C^g„), stearic 

acid (C^g), oleic acid (C-^g„), linoleic (C^g_) an<i arachidic acid 

(C£q )■ Only one fatty acid was unidentified and it had a retention 

time between that of tetradecenoic acid and palmitic acid. The fatty 

acids that consituted a large percentage (807o) of the total composi­

tion of both non-irradiated and the irradiated samples' lipid were
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identified as palmitic acid,, oleic acid and linoleic acid. There were 

no differences detected between the relative percent fatty acid com­

position of the non-irradiated and irradiated samples.

The fatty acid composition of the lipid classes were similar. 

The triglyceride fraction was observed to be the most similar frac­

tion to the total lipids extract in the types and percentages of 

fatty acids in both the non-irradiated and the irradiated samples of 

the chicken product. No differences were observed in the relative 

percent fatty acid composition in the triglyceride of the non- 

irradiated and irradiated samples.

From the results of the total lipid extract fatty acid deter­

minations plus determination of the fatty acids in each lipid class, 

no difference in. the quality of the fatty acids between irradiated 

and non-irradiated samples of the chicken product were found. The 

total lipid determinations also demonstrated no differences between 

non-irradiated and irradiated samples of the chicken product.
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