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This study was carried out to investigate the effect of the addition of safflower seed (Carthamus tinctor-
jus L.) on the physicochemical properties of ground pork as an animal fat replacer. Three types of
ground pork were evaluated: 20% pork fat added (control), 10% pork fat and 10% safflower seed pow-
der added (10% SS), and 20% safflower seed powder added (20% SS). The moisture, protein, and ash
contents were highest in 20% SS, and the fat content was highest in the control (p<0.05). The cooking
yield, moisture retention, fat retention, and water-holding capacity were highest in 20% SS, and the
control showed a reduction in the diameter (p<0.05). The external and internal L-, a-, and b-values
of the control were higher than those of the 10% SS and the 20% SS (p<0.05). The cholesterol content
of the control, the 10% SS, and the 20% SS was 50.85, 21.77, and 17.91 mg/100 g, respectively, and
that of the 20% SS was lowest among the samples (p<0.05). The linoleic acid content of the control,
the 10% SS, and the 20% SS was 28.68%, 41.04%, and 54.26%, respectively. The total unsaturated fatty
acid content of the control, the 10% SS, and the 20% SS was 50.53%, 55.76%, and 64.93%, respectively.
The linoleic acid and the total unsaturated fatty acid content were highest in the 20% SS (£<0.05).
There was no significant difference in amino acid composition.
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Table 1. Chemical composition of raw and cooked ground pork with safflower seed powder

Ground porkl) Moisture (%) Protein (%) Fat (%) Ash (%)
-*Raw ground pork:-:
Control 59.76+0.297< 18.16+0.03¢ 19.43+0.06° 2.65%0.02°
10% SS 62.62+0.24° 20.61+0.05° 13.66+0.01° 3.11+0.01°
20% SS 69.32+0.22° 21.47+0.08° 5.75+0.02° 3.46+0.02°
---Cooked ground pork:--
Control 59.83+0.06° 19.14+0.14° 18.29+0.05" 2.74+0.01°
10% SS 62.900.26° 20.49+0.05° 13.50+0.02° 3.11+0.01°
20% SS 66.67+0.28" 23.33+0.09° 6.40+0.01° 3.60+0.02°

Control: ground pork with pork fat 20%, 10% SS: ground pork with pork fat 10% and safflower seed 10%, 20% SS: ground pork

with safflower seed 20%.
?Meanzstandard deviation.

¥"Means with different superscripts in the same column significantly differ at p<0.05.
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Table 2. Cooking parameter of ground pork with safflower seed powder

Ground pork! Cooking Moisture Fat Water holding Reduction in
yield (%) retention (%) retention (%) capacity (%) diameter (%)
Control 89.06+1.057*) 53.29+1.87° 83.84+2.21° 93.76+2.05° 10.54+1.21°
10% SS 90.83+1.36™ 57.13+1.09° 89.77+1.54° 98.27+1.84° 9.77+0.55"
20% SS 92.07+1.22° 61.38+2.13" 102.48+2.36" 98.05+1.59° 7.11+0.86°

UControl: ground pork with pork fat 20%, 10% SS: ground pork with pork fat 10% and safflower seed 10%, 20% SS: ground pork

with safflower seed 20%.
Mean+standard deviation.

¥Means with different superscripts in the same column significantly differ at p<0.05.

Table 3. Color parameter of external and internal ground pork with safflower seed powder

Hunter’s color

Ground pork”

L-value a-value b-value
---External color--
Control 68.01+1.1479 8.59+0.21° 10.79+0.77°
10% SS 49.65+0.72° 250+0.17° 8.01+0.42°
20% SS 41.30+0.51° 1.86+0.08° 6.36+0.25°
--:Internal color--
Control 70.64+1.72° 8.11+0.95" 11.24+0.43°
10% SS 51.26+0.98"° 2.58+0.24° 8.65+0.17°
20% SS 45.98+0.75° 1.72+0.05° 6.67+0.24°

Control: ground pork with pork fat 20%, 10% SS: ground pork with pork fat 10% and safflower seed 10%, 20% SS: ground pork

with safflower seed 20%.
?Meanzstandard deviation.

¥"Means with different superscripts in the same column significantly differ at p<0.05.
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Table 4. Cholesterol content of ground pork with safflower seed powder

Ground pork” Cholesterol (mg/100 g) Cholesterol reduction (%)
Control 50.85+0.67°%) 0
10% SS 21.77+0.64° 57.18+0.65°
20% SS 17.91£0.08° 64.79+0.11°

"Control: ground pork with pork fat 20%, 10% SS: ground pork with pork fat 10% and safflower seed 10%, 20% SS: ground pork
with safflower seed 20%.

’Meanzstandard deviation.

¥**Means with different superscripts in the same column significantly differ at p<0.05.

Table 5. Fatty acid composition of ground pork with safflower seed powder (%)

Ground pork”

Fatty acids

Control 10% SS 20% SS
Myristic acid Ciso 1.58+0.097 1.36+0.05" 0.88+0.01°
Palmitic acid Ciep 32.76+0.54° 27.56+0.87" 21.39+0.75°
Palmitoleic acid Cie1 4.09+0.10° 3.33+0.08° 2.24+0.03°
Magaric acid Cizo 0.50+0.03" 0.50+0.01° 0.19+0.01°
Magaroleic acid Ciz1 0.36%0.02° 0.39+0.03° 0.23£0.01°
Stearic acid Ciso 13.87+0.09° 11.54+0.92° 8.48+0.21°
Oleic acid Cigq 4,09+0.11° 3.95+0.08° 2.83+0.05°
Linoleic acid Ciso 28.68+1.08° 41.04+0.89" 54.26+0.94°
y-Linolenic acid Cisane912 2.91+0.09" 1.32+0.01° 1.42+0.05°
Linolenic acid Cigangio1s 1.65+0.10° 1.16+0.09° 0.46+0.00°
Arachidic acid Cag - 0.26+0.00° 0.39+0.01°
Eicosenoic acid Cay 1.11£0.06° 1.05£0.04° 0.57+0.04°
Eicosadienoic acid Capa 2.34+0.07° 1.3240.02° 1.22+0.01°
cis-11,14,17-Ficosatrienoic acid Cax» 1.24+0.02° 1.02+0.02° 0.51£0.01°
Arachidonic acid Cy 0.38+0.02 0.38+0.02 0.35+0.02
Heneicosanoic acid Cao 1.78+0.08° 2.15+0.12° 2.43+0.05"
Behenic acid Cx - 0.21+0.00° 0.57+0.01°
cis-13,16-Docosadienoic acid Coa 0.63+0.01° 0.45+0.00° 0.37+0.00°
Tricosanoic acid C3o 0.410.03° 0.44+0.02° 0.48+0.01°
Lignoceric acid Caso 0.35+0.01° 0.22+0.00° 0.26+0.00°
Nervonic acid Cpy 1.27+0.05° 0.35+0.01° 0.47+0.01°
Total saturated fatty acid 49.47+2.09" 44.24+1.98" 35.07+1.03°
Total unsaturated fatty acid 50.53+2.17° 55.76+2.91° 64.93+312°

Control: ground pork with pork fat 20%, 10% SS: ground pork with pork fat 10% and safflower seed 10%, 20% SS: ground pork
with safflower seed 20%.

’Meantstandard deviation.

¥™Means with different superscripts in the same row significantly differ at p<0.05.



Table 6. Amino acid composition of ground pork
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(% in dry sample)

Ground pork”

Amino acids

Control 10% SS 20% SS
Aspartic acid 4.98+0,51” 5.17+0.43 5.17+0.69
Threonine 2.03+0.31 1.93+0.16 1.96+0.09
Serine 1.69+0.15 1.71+0.08 1.74+0.21
Glutamic acid 6.600.37 6.66%0.35 7.02+0.41
Proline 1.64%0.11 1.61%0.09 1.66%0.16
Glycine 2.03+0.41 1.97+0.19 1.92+0.07
Alanine 244+0.25 2.47+0.10 2.38+0.15
Valine 2.03+0.20 2.060.12 2.05+0.10
Isoleucine 1.83+0.07 1.80+0.10 1.80£0.10
Leucine 3.33+0.17 3.31+0.19 3.33£0.11
Tyrosine 1.54+0.09" 1.150.12° 1.18+0.15°
Phenylalanine 1.73+0.10° 1.79+0.05" 1.91+0.03
Histidine 2.02+0.15 2.26+0.09 2.18+0.12
Lysine 3.7410.34 3.5410.17 3.39+0.45
Arginine 2.63+0.23 2.68+0.12 2.75+0.16
Total 40.26+2.87 4011031 40.44+2.93

UControl: ground pork with pork fat 20%, 10% SS: ground pork with pork fat 10% and safflower seed 10%, 20% SS: ground pork

with safflower seed 20%.
?Meanzstandard deviation.

¥**Means with different superscripts in the same row significantly differ at <0.05.
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