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Effects of Cooking on the Fatty Acid Content
and Fatty Acid Composition of Pork

Sumi Suciyama and Masataka Isamnaca™

Hiroshima Bunkyo Women's Junior College, Hiroshima 731-0295
* Department of Health Science, Hiroshima Women's University, Hiroshima 734-0003

The “National Nutrition Survey” have been regularly carried out, and the data have been used as the
standard for health promotion in Japan. However, the values have been calculated by using data
presented in the “Standard Table of Food Composition” which only includes data for raw materials;
these data are at best only approximate because they do not consider any loss of nutrients with
cooking.

We show here that the total fatty acid content and fatty acid composition of pork were affected by
normal cooking procedures of boiling, pan-frying and deep-frying. The fatty acid composition of pork
was investigated by a gas chromatographic analysis.

The fatty acid compositions of pork was unchanged after boiling, but changed -after pan-frying or
deep-frying. With all cooking procedures, a decrease in the weight of pork was observed, this weight
loss not being affected by the initial fat level. The initial fatty acid content of the pork and the method
of cooking influenced the final fatty acid content: as the initial fatty acid content increased, the fatty
acid eluted from pork was increased by all the cooking procedures. In the case of deep-frying, the
adhesion of cooking oil increased as the initial fatty acid content increased. Thus, the measured fatty
acid content differed from the calculated fatty acid content.

(Received March 2, 1999; Accepted in revised form July 29, 1999)
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Table 1. Change in weight of raw and cooked pork
Boiled Pan-fried Deep-fried
Lot A Lot B Lot A Lot B Lot A Lot B
Fatty acid content (%)  13.2£2.3 33.8+£2.4 13.2+2.3 33.8x1.6 21.3%1.6 35.0+3.1
Weight
Before cooking (g) 19.2+1.9 18.6+0.9 20.0%3.4 19.74+2.2 25.0%+1.2 27.9%3.6
(30.741.0%) ( 34.3%1.4)
After cooking (g) 12.84:1.6 12.9+0.7 14.443.0 14.5+1.8 28.0£1.4 30.0£3.7
Change in weight (%) 66.6 69.4 72.1 73.8 112.1 107.5

Each value is the mean + standard deviation of four samples.* These values are for the weight of pork coated with

Koromo.
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Table 2. Changes in the fatty acid composition of raw and cooked pork (%; mean=SE)

Boiled (Lot B) Pan-fried (Lot B) Deep-fried (Lot A) Cooking
Raw Boiled Raw Pan-fried Raw Coated Deep-fried oil
14:0 1.4+0.0 1.5+0.1 1.4+0.0 1.3%0.1 1.2£0.0  1.2%+0.0 0.8%+0.0
16:0 26.340.4> 26.5£0.4" 26.3£0.4° 24.3%0.5" 24.4%£0.2° 24.3%0.3*° 17.0%0.3° 5.5
16 1 2.540.1 2.6x0.1 2.59%0.1 2.2%+0.1 1.6+0.1 1.7%0.1 1.1£0.1
171 0.5£0.0 0.5x0.0 0.5+0.0 0.4%0.0 0.2+0.0  0.2%0.1 0.24+0.0
18:0 12.3+0.3  12.4%0.2 12.3+£0.3 11.940.4 14.6+0.1 14.0=£0.3 9.5+0.2 2.4
18 : 1(n-9) 41.740.1° 41.5%£0.3°  41.740.1" 42.940.4* 40.0%+0.3° 40.1+0.2*" 46.2+0.3° 54.9
18 : 1(n-7) 3.2%0.2 3.3%0.0 3.2+0.2  3.3%0.2 3.1£0.1  3.1%0.1 3.3%+0.1
18:2 10.5+£0.3 10.1%0.2 10.5£0.3 11.6%0.5 13.040.1 13.6£0.1 17.5%£0.2 25.2
18 :3(n-3, n-6) 0.6%£0.0 0.6%+0.0 0.6x0.0 1.1£0.1 0.7+0.0 0.7£0.1 3.4+0.1 7.6

20:0 0.5
201 0.8%0.1 0.840.1 0.8£0.1  0.9%£0.0 0.8+0.0 0.7£0.0  0.9%0.0 1.1
204 0.2+£0.0  0.2%+0.0 0.2+0.0 0.1£0.1

Each value is the mean+standard deviation of four samples. The statistical significance of the difference for 16:0 or 18:1
(n-9) with each cooking procedure was evaluated by Student’s r-test. A common superscript letter indicates the level of
significance (" p<0.001, " not significantly different p>0.05).

Table 3. Effect of cooking on the fatty acid content of pork

Boiled Pan-fried Deep-fried

Lot A Lot B Lot A Lot B Lot A Lot B

Before cooking

Per raw pork (g/100 g) 13.2+2.3 33.8+1.6 13.2£2.3 33.8%1.6 21.3%1.6 35.0%3.1
After cooking
Per cooked pork (g/100 g)

Per raw pork (g/100 g)

16.7+3.0 32.0x2.4 21.241.4 26.8+2.9 25.7%0.5 36.9%2.2
10.9£1.9 22.2%+1.8 15.8*1.2 19.4%2.4 28.7£0.7 39.6%2.6

Residual content after cooking (%) 82.6 65.6 120. 3 57.5 134.7 113.1
From cooking oil (g/100 g)* 2.7 1.6 11.2 14.5
From pork (g/100 g)* 10.9 22.2 13.2 17.8 17.5 25.1

Residual content from pork after cooking (%)** 32.6 65.6 99.9 52.8 82.2 71.7

Each value is the mean =+ standard deviation of four samples. * Values are expressed in per 100 g of raw pork. ** Values
of residual fatty acid content were calculated from the fatty acid content of raw pork.
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Fig. 1. Effect of boiling on the fatty acid content of
pork

Each piece of sliced raw pork was about 20 g in weight and
1 mm thick, purchased pork being used for boiling without
further preparation. A cooking control was run for each
lot of four pieces of pork. A slice of raw pork was put into
11 of boiling water and heated for 120s. The fatty acid
content of the sample was calculated per 100 g of raw
pork. All data are the means of four samples for each lot.
@, total fatty acid content (¥ =057X + 3.1, r =099, p
<0.05); X, change of fatty acid content (Y=—043 X+3.1,
r=0.99, p<0.05).
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Fig. 2. Effect of pan-frying on the fatty acid content
of pork

The sample and procedure were the same as those
described in Fig. 1. A cooking control was run for each lot
of four pieces of pork. A slice of raw pork was heated on
one side for 45 s and then on the other side for 45 s in a
frying pan with cooking oil. The fatty acid content of the
sample was calculated per 100 g of raw pork. All data are
the means of four samples for each lot. @, total fatty acid
content (Y=0.43 X-+8.7, r=10.83, not significantly different
p>0.05); 7, fatty acid content from pork (Y=048 X+5.2,
r=0.86, not significantly different p>0.05); A, fatty acid
content from cooking oil (¥ =—0.056X + 35, r =098, p
<0.01); X, change of fatty acid content (Y= —057 X+8.7,
r=0.90, p<0.05).
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Fig. 3. Effects of deep-frying on the fatty acid
content of pork

The sample and procedure were the same as those
described in Fig. 1. A cooking control was run for each lot
of four pieces of pork. A slice of raw pork was rolled up
and coated with wheat flour, egg and bread crumbs, before
being deep-fried for 90 s at 180°C in 300 ml of cooking oil.
The fatty acid content of the sample was calculated per
100 g of raw pork. All data are the means of four samples
for each lot. @, total fatty acid content (¥=0.88X+79, r
=0.97, p<0.05); [, fatty acid content from pork (¥Y=0.62
X +3.1, r = 098, p<0.05); A, fatty acid content from
cooking oil (Y=027X+438, r=10.96, p<0.05); X, change
of fatty acid content (¥ =—0.12X + 79, r = 049, not
significantly different p>0.05).
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Table 4. Comparison between measured and calculated fatty acid content

Boiled Pan-fried Deep-fried

Raw pork Calculated amount (g)* 23.3 23.3 23.3
Measured amount (g) 8.3-33.8 7.1-33.8 16.9-35.0
Measured / calculated (%) 35.6-145.1 30.5-145.1 72.5-150.2

Cooked pork Calculated amount (g)* 23.3 30.8 36.7
Measured amount (g) 6.9-22.2 8.8-23.2 21.9-39.6
Measured / calculated (%) 29.6-95.6 29.0-75.3 59.7-108.0

* Values of the calculated amounts of raw pork and cooked pork are based on the Food Composition Table. The
calculated amount of pan-fried pork was the sum of 100 g of pork and 8 g of cooking oil. The calculated amount of
deep-fried pork was the sum of 100 g of pork, 4 g of wheat flour, 12 g of egg, 9 g of breadcrumbs and 12.5 g of cooking

oil.
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