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INTRODUCTION

Crawfish, considered a delicacy in Louisiana for many years, is found abundantly
in bayous around the State. Although the major source of this product has been
through harvesting in the natural environment, this species has become an
important aquacultural crop for the region. Traditionally, only hard-shell crawfish
have been readily available to the consumer. Soft-shell crawfish also have been
consumed in Louisiana for many years, though it was not until the development of
intensive culture systems in 1985 that soft-shell crawfish emerged as a commercial
product  Culley et al., 1985!. This high-priced gourmet product has since attracted
the attention of many prominent Louisiana restaurants, being featured on some
menus for the last several years  Barnett, 1988!. For these reasons the soft-shell
crawfish industry has rapidly expanded. Unfortunately, this rapid expansion of
production has not been accompanied by the development of information on proper
handling, processing and storage of this product.

One area of concern involves post-harvest holding conditions and times, and
how these might affect the quality of soft crawfish. The current procedure used by
producers involves removing freshly molted crawfish immediately from their trays
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daily and placing them in refrigerated water at 2 C  post-harvest holding} until
ready for packaging. This prevents hardening of the carapace. Crawfish are rarely
left overnight without packaging due to the expectation for hardening of a certain
portion of the crawfish beyond marketability. Packaging commonly consists of 4SO-
680 g of crawfish in water per 1 liter plastic bag. This is then frozen, because fresh
soft crawfish are easily damaged by handling  Culley & Duobinis-Gray, 1989!.

The objective of this study was to determine the effects of different post-harvest
holding solutions and durations on soft crawfish quality. The quality of soft
crawfish was evaluated by sensory analysis, focusing on the characteristics of flavor
intensity, juiciness, and muscle and exoskeleton texture. Other analyses included
objective analyses of water dynamics, moisture content and lipid oxidation.

METHODS

Live soft crawfish  Procambarus clarkii! were obtained from two producers in
the Baton Rouge, La. area. Approximately 3.8 Kg of crawfish were randomly
placed, 2 crawfish deep, in each of 4 holding trays. Holding conditions were in 5
liters 1% NaC1 solution  SALT!; 5 liters distilled water  H>O!; S liters 0.5%
solution tripolyphoshate  TPP! and Dry Storage on paper towels. All solutions
and towels were changed daily. At 0�2 hrs!, 2, 4 and 6 days, random samples
were taken and placed in ziplock bags. Bags were filled with water, then
mechanically frozen and stored at -20 C for one week in order to simulate
commercial conditions  Culley k, Duobinis-Gray, 1989!. Samples from all
treatments were analyzed following thawing in a water bath at room temperature.

Nine experienced panelists assessed the product for flavor intensity, juiciness,
initial  meat! texture and residual  exoskeleton! texture. Six training sessions were
held prior to actual product evaluation. Terms and relative intensities were
discussed with regard to product characteristics being evaluated. Samples were
deep-fried in partially hydrogenated soybean oil at 375 F for approximately 1 min.

Samples were presented simultaneously with a fresh sample in a random fashion.
Panelists were in partitioned booths under red fluorescent lighting. A 0.03% citric
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acid solution and water were available for cleansing the palate between sample
evaluations. A 100-mm unstructured horizontal line marked with verbal anchors

of low and high intensity characteristics was used, yielding scores from 1 to 100
 Wang 4 Brown, 1983!. Panelists were also asked to comment on the nature of
flavor intensity. All samples were done in duplicate.

After thawing in a water bath at room temperature, crawfish were placed on
absorbent paper toweling and allowed to drain for 15 minutes prior to weighing.
Driploss  %! was calculated using the equation: [ packed weight-thawed weight! X
�/packed weight! X 100].

Moisture Content

Total moisture content was determined in duplicate by drying overnight at
102 C to a constant weight  AOAC, 1984!. Expressible moisture was determined
in duplicate by the method of Jaurequi et al. �981!.

Lipid oxidation was determined using the 2-thiobarbituric acid method  TBA}
of Tarladgis et al. �960!, with absorbance measured on a Gilford Response
Spectrophotometer at 532 um. TBA numbers were determined using a standard
curve of 2,2,3,3-tetramethoxypropane. The TBA values are the means of two
replicates determined by the average of two distillates per sample.

Statistical Anal sis

A randomized block design  RBD!, blocking on panelists, was employed for
sensory analysis. Objective analyses were analyzed using a completely randomized
design  CRD!. Data was analyzed using the General Linear Model  GLM! with
the Statistical Analysis System  SAS, 1985!. Differences between means were
determined by least significant difference  LSD!.

RESULTS AND DISCUSSIONS

Driploss for the four treatments, evaluated over time, are illustrated in Figure
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1. The measurement of drip is a well established indicator of quality in frozen
seafoods  Shenowda, 1980!. Furthermore, it correlates well as an indicator of
protein denaturation  Jul, 1984!. Samson et al. �985! showed that freeze
denaturation of proteins lowered their ability to retain water, thus increasing drip.
Protein denaturation is often attributed to freezing and freezing rates, but can also
result from chemical interactions with components such as lipid oxidation by-
products  Sikorski, 1976!. In either case, the result is a lower quality seafood
product by making it drier and tougher. Current information indicates that driploss
for soft crawfish is between 5 and 7 percent. Similar values were obtained in this
study after two days of holding. However, after 4 and 6 days of holding, three of
the treatments showed a marked increase in drip, with the H20 treatment having
values as high as 12 percent. In contrast, SALT remained fairly constant for the
period examined. This result is surprising since low levels of salt usually result in
protein denaturation and a corresponding loss of water.

A reduction of moisture content in the SALT treatment had indeed occurred,
as illustrated in Figure 2. The moisture content of the SALT treatment was
significantly lower  p < .05! than the H20 and TPP treatments. It is possible that
the SALT treatment caused a reduction in moisture content prior to packaging and
that this in turn may have resulted in less driploss. This can not be confirmed in
this study, however, since moisture content analysis was performed after packaging.
It should also be noted that overall, moisture content on day 4 was significantly
lower  p < .05! than on day 0 �2 hrs!.

Water holding capacity, as indicated by expressible moisture, declined
significantly  p < .05! after 2 days of holding  Figure 3!. This decline was reversed
however, after 4 and 6 days of holding. The H>0 treatment showed a lessened
ability  p < .05! to retain water compared with the Dry Storage treatment.
Overall, this analysis was not considered to be a useful indicator of changes during
post-harvest holding due to the somewhat erratic results.

Another source of quality deterioration is lipid oxidation. This not only effects
flavor quality of a product but has been suggested to contribute to textural
deterioration or toughening of proteins in foods by forming insoluble aggregates
 Karel, 1973!. In all instances, levels of oxidation were considered to be low, with
TBA values below 1  Figure 4!. These low levels could also indicate interactions
with the protein component of the crawfish  Castell, 1971!. However, the TPP
treatment had appreciably higher  p < .01! TBA values than all other treatments.
The SALT  p < .01! and H>0  p < .05! treatments had the lowest levels of
oxidation compared with other treatments but were not different from each other.
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Higher levels  p   .01! of oxidation were observed for all storage times than at day
0 �2 hrs! with the highest levels  p   .01! occurring at days 2 and 6. This would
indicate that oxidation took place during the post-harvest holding time rather than
the 1 week of frozen storage.

Sensory analysis of flavor indicated that fresh samples, given as a control
throughout the study, received an average score of 61 on flavor intensity  Table 1!.
SALT and Dry Storage treatments were higher  P   .05! than the fresh control.
Panelists were also asked to comment on the nature of the flavor intensity. An
average of 10 percent of the fresh samples were noted as having an off-flavor.
The SALT treatment showed the lowest incidence of off-flavor, ie. 20 %, among
the treatments examined, while Dry Storage had the highest with 40 %. Both H2,0
and TPP had an average 33 % of samples with a disagreeable off-flavor.

Table 1. The Effect of Post-Harvest Holding Conditions
on Flavor Intensity as Determined by Sensory Analysis

Holding Time  Days!
Method

59.2

f71.0
$8.0
e58.4

*; 12 hour
*~; Not determined due to observed condition of spoilage
a,b; Means  n=9! in same row with same superscript are not different  p�.05!
e,f,g; Means  n=9! in same column with same subscript are not different  p�.05!

The juiciness of a seafood contributes greatly to the perceived sensorial quality
of that product  Connell, 1975!. Table 2 reveals that the fresh control was
perceived as being juicier  p < .05! than all treatments. This would indicate that
the freezing of soft crawfish, as is true in most seafoods, lowers moisture retention
 Samson et al., 1985!. SALT and Dry Storage were rated  p <.05! as being the
juiciest among the treatments evaluated after 4 days of holding. This would seem
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to contradict earlier objective data where these treatments had the lowest moisture
contents. One explanation for this could be related to the difficulty that panelists
had distinguishing between juiciness due to cooking oil uptake and that from the
crawfish itself. The reduced moisture content of these treatments may have
resulted in increased oil uptake, thereby giving the apparent inverse relationship
between moisture content and juiciness.

Table 2. The Effect of Post-Harvest Holding Conditions on
Juiciness as Determined by Sensory Analysis

Holding Time  Days!
Method

e68.9
$55.6
41 2ab
40.5b

873.6
544ab
40.5

g45 2ab
f55.4

e66.9
45 4

39.5

P0.1a
f48.6

72.2

p7 Oab
f49.2
f45 3
p7 58

Fresh

Salt

Water

TPP

Dry Storage

*; 12 hours
**; Not determined due observed conditions of spoilage
a,b; Means  n=9! in same row with same superscript are not different  p�.05!
e,f,g; Means  n=9! in same column with same subscript are not different  p�.05!
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In soft crawfish, exoskeleton texture is considered to be a very important sensory
characteristic since a tough carapace lowers marketability  Culley and Duobinis-
Gray, 1989!. The fresh control was found to have a more tender carapace or
residual texture  p   .05! by panelists when compared to the treatments  Table
3!. The SALT treatment was found to have a softer carapace texture,  p   .05!
than both TPP and H20 after 6 days of holding. An apparent trend in softening
of residual texture occurred with increased holding time  p < .05! in the SALT.and
Dry Storage treatments indicating a breakdown of the soft exoskeleton. In contrast,
H20 displayed an initial toughening  p < .05! of the exoskeleton after 2 days of
holding, with subsequent softening after that. This could possibly be due to the
longer survival of crawfish in this treatment, thus allowing the hardening of the
exoskeleton initially.



Table 3. The Effect of Post-Harvest Holding Conditions on
Residual Texture as Determined by Sensory Analysis

Holding Time  Days!
Method

0

,62.3'
P8.0b
g36.8 "
h32.5'

66.4

g43 4
f32.9
f36.8

g
47.7'

65.3

f36.9
f43.3
f34.9
$30.1

e61.8

f29.6
f36.68
f40.8

Fresh

Salt

Water

TPP

Dry Storage

'; 12 hours
'*; Not determined due to observed spoilage conditions
a,b; Means  n=9! in same row with same superscript are not different  p�.05!
e,f,g,h; Means  n=9! in same column with same subscript are not different  p<0.05!
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Trends in initial or meat texture were similar to those of residual texture. A

general toughening of texture resulted in all treatments with frozen storage  p <
.05! when compared with the fresh control  Table 4!. Toughening with freezing
is common for many seafood products and likely occurs with soft crawfish as well
 Sikorski et al., 1976!. The TPP and H>O treatments produced the toughest meat
texture  p < .05! after 6 days while Dry Storage and Salt produced the softest  p
 .05! after 4 and 6 days, respectively. Extended holding of crawfish softened meat
texture  p   .05! in the SALT and Dry Storage treatments. This is probably
caused by proteolytic hepatopancreatic enzymes. The presence of proteolytic
enzymes, such as collagenase, in the hepatopancreatic tissue of other crustaceans,
including fresh water prawns, have been reported to be responsible for texture
softening during iced storage  Nip et al., 1985!. Similar enzymes have been
associated with the mushy texture exhibited by whole hard, crawfish even after short
periods of iced storage  Godber et al., 1986!. Marshall et al. �987! have stressed
the importance of proteolytic enzyme activity in maintaining textural quality of
crawfish meat.



Table 4, The Effect of Post-Harvest Holding Conditions on
Initial Texture as Determined by Sensory Analysis

Holding Time  Days!
Method

66.8

509

394

35 5a

69.1

f44.4
f37.6
f41.1

51.8

~66.3
p2.5a
$36.5
$1.2
P6.0b

705

377

f46.6
P8.5a
f36.sa

Fresh

Salt

Water

TPP

Dry Storage

"; 12 hours
**; Not determined due to observed spoilage conditions
a,b; Means  n=9! in same row with same superscript are not different  p�.05!
e,f,g; Means  n=9! in same column with same subscript are not different  p�.05!

CONCLUSIONS
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Indications from this study are that soft crawfish can be held after harvesting
for up to 6 days under refrigerated conditions with the most satisfactory holding
solution being a 1% NaCl solution. Ongoing analyses in this study include Instron
texture analysis and crude hepatopancreatic enzyme activity. Hopefully these
analyses will provide further insight into some of the problems facing the soft-shell
crawfish industry. This study also established that freezing soft crawfish affects
the sensorial quality of the product. Evaluation of freezing methods and packaging
materials and their effect on long term frozen storage of soft-shell crawfish is in
progress. These studies will help provide needed technical data and information
on the handling and packaging for the rapidly growing soft-shell crawfish industry.
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FATTY ACIDS OF ADIPOSE TISSUE AND MUSCLE OF

SWINE FED DIFFERENT FAT DIETS
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The consumption of saturated fatty acids has been shown to
increase plasma LDL-cholesterol in man  Mattson and Grundy, 1985!
and the increase of LDL-cholesterol has been correlated with
coronary heart disease. Many consumers believe that the
consumption of saturated fat products causes heart disease.
Conversely, polyunsaturated fatty acids especially omega-3  n-3!
fatty acid EPA and DHA decrease the amount of plasma LDL-
cholesterol  Mattson and Grundy, 1985!. HDL-cholesterol is the
only lipoprotein capable of removing cholesterol from the body.
With the population of this country becoming more diet and health
conscious, it is of considerable importance to the meat industry
to produce red meat products that are perceived as being more
healthful. Fish oils are rich in omega-3 fatty acids and have a
hypotriglyceridemic effect due to an inhibition in hepatic
glyceride synthesis. Therefore, the objective of this study was
to incorporate fish oil into the diets to feed the swine to
examine the effect on the fatty acid composition of pork.

MATERIALS AND METHODS

Feeding design: sixty four crossbred pigs were assigned to
one of four treatments consisting a control corn-soybean meal
diet �! and three similar test diets that contained 2% fish oil
and 3% poultry fat �!, 2% canola oil and 3% poultry fat �!, and
5% poultry fat �!. All test diets were iso-lysine  Table 1!.
All pigs were fed with grower feed until they reached 48 kg then
test diets were fed. Feed and water were provided ad libitum.
Two pens of eight pigs were fed each diet.

Tissue sampling: Immediately after slaughter, the
longissimus dorsi muscle and overlaying subcutaneous fat at the
13th rib were collected. Tissue samples were vacuum packaged and
then deep freezed until ready to use for fatty acids analysis.

Fatty acids analysis: Fat samples used for fatty acid
analysis were extracted from homogenate of muscle poxtion and fat
portion by AOAC methods �984!. The methyl esters were prepared
according to AOAC methods �984! with some modification. Brown,
cresol purple �.1g/250 ml alcohol! was substituted for methyl
red as an indicator to determine if the sample was acid free.
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TABLE 1. COMPOSITION OF DIETS

Diet*

Fish oil/ Canol oil/
Control Poultry fat Poultry fat Poultry fatItem

82.76

14.6

76.75

15.61

3.00

2.00

76. 75

15.61

3.00

76. 75

15. 61

5. 00

100.00 100.00 100.00 100.00

* Diets were formulated to contain 144 crude protein, 0.74
lysine, 0.64 Calcium and 0.54 Phosphorus.
** 44 mg of chlortetracycline per kg of diet.
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Corn

Soybean meal
Poultry fat
Fish oil
Canola oil
Dicalcium phosphate
Limestone
Salt

Trace mineral mix
vitamin mix
Lysine
Copper sulfate
Antibiotic**

1.12

0.80

0.40

0.05

0.15

0.04

0.05

0.02

1. 16

0.77

0.40

0.05

0. 15

0. 04

0. 05

0. 02

2.00

1.16

0.77

0.40

0.05

0.15

0.04

0.05

0.02

1. 16

0.77

0.40

0.05

0.15

0.04

0.05

0.02



Gas chromatographic determination of fatty acid methyl esters was
accomplished using a Varian model 3700 unit  Varian Associates,
Inc., Palo Alto, CA! equipped with a flame ionization detector
and a Varian CD ill integrator. The column temperature was
programmed starting with an initial temperature of 70 C, held for
5 min., with an increasing program rate of 10 C/min., and a final
temperature of 190 C, held for 25 min. The detector temperature
was set at 250 C with an injection port temperature of 220 C.
The carrier gas flow rate was 20 ml/min. Glass columns �80 cm x
0.64 cm x 0.02 cm! were packed with GP 54 DEGS-PS on 100/120
Supelcoport  Supelco, Inc., Bellefonte, PA!. The fatty acid
peaks were quantified using an omega fatty acid standard
 Supelco, Inc., Bellefonte, PA! and were computed on a ug fatty
acid/g sample basis or weight percent.

RESULTS AND DISCUSSION

Except for the pork samples from pigs fed fish oil and
poultry fat diet  Diet 2!, the female pigs had lower moisture
contents than those of male pigs  Table g!. However, the fat
content was inversely proportional to the moisture content. Pork
samples of female pigs had higher fat level than that of male
pigs'

TABLE 2. FAT AND MOISTURE CONTENTS OF PORK FROM PIGS FED
DIFFERENT FAT DIETS

Diet 1 Diet 2 Diet 3 Diet 4Item Sex

Fat male

female

3 ~ 4*

4.7

2.1

4.4

2.3

3.2

2.3

3.6

Moisture male

female

61.6

61.6

69. 3

64. 3

69.2

61.8
68.8

57 ' 2

* Means of four determinations
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The fatty acid composition and ratio of n-3 to n-6 fatty
acids of lipids used in the diets are listed in Table 3 ~ The
values were given as wet-weight percentages. The data showed
that palmitic acid  C16:0! was the predominant saturated fatty
acid in all three lipid sources. However, oleic acid  C18:1! was
the major fatty acid in canola oil and poultry fat at levels of
51.34 and 35.14, respectively. For polyunsaturated fatty acids,
canola oil contained 17.2% of linolenic acid  C18:3! and 25.7% of
linoleic acid  C18:2!, while the fish oil contained 20.5% of
eicosapentaenoic acid  C20:5, EPA! and 12.34 of docosahexaenoic



3 FATTY ACID COMPOSZTIOH OP' LZPIDS USED IN THE DIETS

p d Sources

Canola o 1 Pou try fat

 for diet 2!  fcr diet 3!

Fish o lFatty acid

 for diet 2!

0.9
21.5

8.4
0.7

31.5

0.1
5.2

7.8
15.7

27.9 5.3

9 ' 7
35 ~ 1
44,8

0.5
51.3
51.8

11 4
16.2
27.6

1.8
0.4
0.1

17.22.1
6.0

20.5
. 12.3
40. 9 17.2 2 3

21. 525.72.1
1.4
3 5

44.4
21. 5
23 is

25. '7
42 9

2. 17
0. 75
0.11

17 85
8 ~ 08
0. 67

2.58
1.59

11. 69

U/P
P/8
n-3/n-6

TABLE 4. FATTY ACID COHPOSZTIOH OP DIFFERIIT DIETS

D ets
tatty acid

0-2
13-0

3-1

0.7
16-0

7.6

2 ' 9
20 ~ 2

ill

0.8
13.$

0.8
19-2

2.9
'4.7
0 ' 3

23.916 324-3 14. 124.2

0.8
32 0

~ .6
15.2

1.3
35.5

7.2
36.3

7 ' 0
35-2

0-1
42-332.836.8 43.523.8

2.83.1 9.63.2
2+1
$.3
3 ' 8

12.4

9
0.2
0 ~ 3
0.1
3.5

1.3
0.3

11. 22is3.1

3S. 9
1.0

36.9
49.3

30. 0
1.5

31 5
42.7

48. 1
0 1

48 2
51 ~ 0

$5.5
0.3

35.8
38 ' 9

30. 5

30.5
34.0

3. 02
2. 04
0.34

5.14
3.13
0.06

3. 12
1. 60
0. 09

6 09
3 03
0~36

3. 19
l. 42
0. 12

U/5
P/8
n-3/n-6
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Saturated
14 0
16:0
18:0
22-0
Total saturated
Ronoenoic
16:1
18-1
Total aonoenoic
Polyenoic  n-3!
18:3
18
20:5
22:6
Total  n-3!
Polyenoic  n-6!
18'2
20
Total  n-6!
Total pclyenoic

Satura'ted
li:0
16:0
18 0
22:0
24:0
Total saturated
Honoenoic
16:1
18:1
22:1
Total aonoenoic
Polyenoic  n-3!
18:3
18:4
20:5
22:6
Total  n-3!
Polyenoic  n-6!
18 ~ 2
20:4
Total  n-6!
Total PUPA

Grover D et 1 D et 2 D et 3 D et 4



TABLE 5. FATTY ACID COMPOSITIOE OF PORK FROM MALE PICS FED
DIFFERENT FAT DIETS

Diet 1 Diet 2 Diet 3 Diet 4
F'atty
acid Neat Fat Meat Fat Meat Fat Meat Fat

Saturated
14:0 2. 1 1.9
16 0 26.1 24.7
18:0 14.7 20.0
22 0
24:0 0.3 0.3
Total 43.2 45.9
Honoenoic
16:1 6.5 3.1
18:1 37.8 34.1
22 1
Total 44.3 37.2
Polyenoic  n-3!
18:3 1.0 1.6
18:4
20 5
22:6
Total n-3 1.0 1.6
Polyenoic  n-6!
18:2 10.0 14.4
20:4 1.3
Totaln-6 11.3 14.4
Total 12.3 16.0

1.6 1.5
23 ~ 4 212
12.1 12.2

1 5 1.4
24 ~ 23 5
12 ~ 6 14.2

1.8 1.4
24 ' 0 23.3
12.9 13.8

0 ' 3
0.5

38 2 38.837.1 34.9 38.5 39.1

6.0
39.2

4.3
34. 1

0.3
38.7

5.6 2.9
39.4 39.7

6 ~ 8 3 8
35-8 38.7

45. 2 45 ' 0 42-6

1.4 2. 3

42.6 42.5

2.1
1-1
0. 6
1.0
4.8

1.3 1.7
0 4

l-l
0.8
3.0 1.4 2.3 1.3 2 ~ 1

12.6 20.7
2-1 0-8

14.7 21-5
17.7 26 ' 3

13.3 15.6
1.6 0.4

14.9 16.0
16 3 18 3

13.9 16.2
3 0 0 ~ 3
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18 2 18 ~ 6

gABLE 6. FATTY ACID COMPOSITIOR OF PORK FROM FEMALE PlCS FED
DIFFERENT FAT DIETS

Det 1 Diet 2 D et 3 D at 4
Fatty
acid Meat Fat Meat FatMeat Fat Meat Fat

Saturated
14,:0 2.3 1.5
16cO 23 ' 3 22.9
18:0 , 13 ' 7 14.7
22:0
24:0 0 ' 4
Tctal 39 7 39.1
Monoenoic
1611533
18:1 38 8 36.9
22:1
Total ~ 6.3 40.2
Polyenoic  n-3!
18:3 0 6 1.7
18:4
20:5
22:6
Total n-3 0.6 1.7
Polyenoic  n-6!
18-2 11.9 18.7
20-4 1.6 0-4
Totaln-6 13.5 19.1
Total 14.1 20.8

2.2 l. 3
23.5 21.9
13-2 13.1

2.7 0.4
0'.4

42 ' 0 36.7

la9 1 3
24 ' 3 22 5
12.7 13.2

2 0 1 ~ 5
22.6 21.6
13 5 li 6

0 3
39.2 3' 0

0 2
38 3 37 7

6.5 4.0
38+5 38.6

10 41
38 8 38 9

6 4 4
37 6 34.8

45.0 42.6

1.2 1 ~ 7

as.8 43.0

1 ~ 3 2.6

44.0 38.9

2.0
0.8
1.3
0.8
4.9

1 3

0.11.5
0.7
3.5 1217

11.7 19.0

1.4 2. 6

11.9 17-5
7 0.5

13.6 18.0
15.0 20-6

11 8 17-1
2.4 0-8

14.2 18-5
17.7 23-4

11.7 19.0
12.9 20.7

V/S 1 52 1.55 1 61 1.65 1.55 1.70 1.38 1.72
P/S 0.35 0.53 0 ' 46 0.62 0.38 0 ' 56 0.31 0.56
n-3/n-6 0.04 0.09 0.25 0.26 0.10 0.14 0.10 0.09
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V/8 1.60 1.16 1.70 1-86 1.59 1.56 1.59 1.57
P/S 0.28 0.35 1.46 2 ~ 16 1.29 1.29 ' 0.48 0.48
n-3/n-6 0.09 O.ll 0.20 0.22 0.09 0.14 0.08 O.l,3



acid  C22:6, DHA!. Poultry fat contained only linoleic acid
{C18:2! and very low level of n-3 fatty acids. The fatty acid
composition of fish oil is similar to that of Kifer et al.
�971! .

The addition of lipids affected the fatty acid composition
of tested diets  Table 4! ~ The fatty acid profile of Diet 4 was
similar to that of the Grower feed. The ratio of n-3/n-6 PUFA in
Diet 2 and 3 showed a 3-6 times higher than all other diets.
However, Diet 2 had higher contents of EPA and DHA and Diet 3
contained higher level of linolenic acid  C18:3!. This was due
to the different fatty acid composition of fish oil and canola
oil. The fatty acids in Diet 3 is in agreement with the report
of Kifer et al. �971!.

For the test pork, the data showed that palmitic acid was
the predominant saturated fatty acid in all eight samples,
averaging 56-634 of saturated FAME  Table 5 and 6!. Oleic acid
was the major monoethylenic fatty acid. Not surprisingly that
only the pork samples from pigs fed with fish oil diet  Diet 2!
contained EPA and DHA. The distribution of polyunsaturated fatty
acids is in agreement with that of Kifer et al. �971!. The
ratios of n-3/n-6 of samples of Diet 2 were highest among all
samples regarding the sex of digs.
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