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Effects of Sweet Persimmon Powder Type on Quality

Properties of Low Salted Pork Patties during Cold Storage

I. S. Kim*, S. K. Jin* and C. J. Ha**
Department of Animal Resource Technology, Jinju National University*,
Gyeongnam Livestock Veterinary Research Institute**

ABSTRACT

Four different pork patties were made with two levels, HP/FP-3% and HP/FP-6%, containing 3.0 and
6.0% HP (hot air dried sweet persimmon powder)/FP (freeze-dried sweet persimmon powder), respectively.
After manufacture, the meat patties were packaged with polyvinyl wrap and stored at 4°C for 8 days.
CTL (control) and HP-3% meat patties were significantly (p<0.05) higher in moisture content than the other
samples. FP-6% was found higher in protein content than the other treatments. FP-3% had a higher fat
content than other meat patty samples. However, ash contents were not found significantly (p>0.05)
different among the meat patty samples. The value of pH, L* and a* values were decreased as the cold
storage time increased in all treatments (p<0.05). WHC (water holding capacity) of CTL and HP-6% and
cooking loss of HP-3% were significantly (p<0.05) decreased with increased storage period. The diameter
and thickness of all meat patties decreased with increasing the storage period. VBN (volatile basic nitrogen)
values of all meat patties were increased (p<0.05) with increased storage period. TBARS (thiobarbituric acid
reactive substance) of treatments were higher than that of CTL during whole storage time. The number of
microorganisms (Total plate counts, Escherichia coli.) were maintained below 4.61 logy CFU/cm? during
the whole storage period. In sensory evaluation, treatment groups had higher (p<0.05) scores in aroma,
flavor, color and overall acceptability.

(Key words : Pork patties, Sweet persimmon powder, Sensory evaluation)
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Table 1. Formula for the manufacture of meat patties

Ingredients Treatments”

CTL HP-3% HP-6% FP-3% FP-6%
Pork loin 825 825 825 825 825
Fat 5.0 5.0 5.0 5.0 5.0
Olive ail 05 0.5 0.5 0.5 0.5
ISP (Isolated soy protein) 0.5 0.5 0.5 0.5 0.5
Carageenan 0.2 0.2 0.2 0.2 0.2
Lite salt * 1.0 1.0 1.0 1.0 1.0
B-pepper 0.3 0.3 0.3 0.3 0.3
Ice/water 10.0 10.0 10.0 10.0 10.0
Total 100.0 100.0 100.0 100.0 100.0
HP ¥ - 3.0 6.0 - -
=R — — — 3.0 6.0

Y ocTL (Control; no addition), HP-3% (Hot air dried persimmon powder 3.0% added on total content), HP-6%
(Hot air dried persimmon powder 6.0% added on total content), FP-3% (Freeze dried persimmon powder 3.0%
added on total content), FP-6% (Freeze dried persimmon powder 6.0% added on total content).

2 Lite salt (NaCl : KCI) = 0.7 : 0.3,
“ FP (Freeze dried Persimmon powder).

(2) pH

A& 10gE S/ 90 mie} 74 homogenizer
(IKA, T25 Basic Malaysia)= 13,500rpmell 4] 10
%3¢ A4 3ke] pH-meter (Orion 230A, USA)Z
=7skeleh

(3) TBARS

Buege$} Aust (1978)2] WOl oJs] A& 5
ol butylated hydroxyanisole (BHA) 50 ufo} 5+
T 15mlE H7tste] #ds) A7 & gEdd 1
miE Alg 3ol @ar of7]e 2ml thiobarbituric
acid (TBA) / trichloroacetic  acid (TCA) =389
< Yol s &3kt v, 90T degx
oA 1583+ DAl gk 5 3ZkA]A 3,000rpmel]

&,

A 1087 A A AR g AR
A5 348ke] 531 nmollA SR EE =As)

At
TBARS(mg MA/kg) = &3%= 4] x5.88

(4) VBN
‘,Eii}i(lQ?S)Q el met AdS 3 goll S5
= 27 mlE 7}k 14,000rpmol| A 307+ w2

® HP (Hot air dried Persimmon powder),

3 & fANG o yx](Whatman No. 1)Z o]}
3lo] ozt 1mlE conway unit 2|20
o= 001N 5AHE 1miel =] A]2K0.066
% methyl red + 0.066% bromocresol green)S- 3%
(30 ) 7FISITE %“—”*PH 291l glycerine
< ¥E3 F4ES &2 F 50% K.CO; 1 mE
9o ) F FA WAN g 8715 &
oz wiE ¥ 37T 120870 W
o wlF 002 N HSO,2 o] 5atg-o
& mg%= HERASITE

(5) SM

Chromameter(CR 400, Minolta Co., Japan)S ©]
g3lo] TUs WPow 53] WSl A3
o] Hi(lightness)E YERHE L*3L,
(redness)= YERHE a*gkd 3= (yellowness)
2 UERiE bl SRS, o) o EEde
L*%to] 89.2, a*gke] 0.921, b*gko] 078391 H#T
A AHgate] EEE e Sgeklr

s
A
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Table 2. Proximate composition (%) of pork patties containing different types of sweet

persimmon powder

Treatments” Moisture Crude protein Crude fat Crude ash
CTL 69.17+0.18" 20.40+0.25" 9.84+0.63° 1.84+0.18
HP-3% 68.17+0.53" 21.25+0.28" 9.69+0.33° 1.93+0.02
HP-6% 66.04+0.73° 21.65+0.94% 10.31+0.57° 1.94+0.01
FP-3% 67.00+0.70" 20.92+0.87% 10.89+0.50" 1.93+0.04
FP-6% 66.30+0.50" 21.87+0.93 9.48+0.32° 1.83+0.07

Y Treatments are the same as in Table 1.

** MeansSD with different superscripts in the same column significantly differ at p<0.05.
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Table 3. pH of pork patties containing different types of sweet persimmon powder during

storage at 4C for 8 days

1 Storage days
Treatments” 1 . 5
CTL 5.89+0.06™ 4.45+0.16™ 4.65+0.08™
HP-3% 5.86+0.01°% 4.730.08%" 4.84+0.03%
HP-6% 5.85+0.01°% 4.88+0.06% 4.91+0.02%™
FP-3% 5.85+0.02°% 5.06+0.07% 4.98+0.03%®
FP-6% 5.82+0.03™ 5.20+0.02% 5.05+0.02%

Y Treatments are the same as in Table 1.

B Means+SD with different superscripts in the same row significantly differ at p<0.05.

ab,c

Means+SD with different superscripts in the same column significantly differ at p<0.05.
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Table 4. WHC and cooking loss of pork patties containing different types of sweet
persimmon powder during storage at 4°C for 8 days

Storage days
Items Treatments? ge day
1 4 8
CTL 80.50+1.33"® 75.86+1.57%° 74.06:0.37°
) HP-3% 78.27+1.94° 77.19+0.78" 76.24+1.80
WHC HP-6% 82.88+1.28" 81.62+1.68° 75.892.05°
(%)
FP-3% 79.06+2.17° 76.54+0.03° 76.49+0.55
FP-6% 79.08+0.71° 77.61+0.89" 75.88+0.73
CTL 14.80+2.12° 13.61+0.85 15.46+1.12°
_ HP-3% 13.74+0.97"% 16.08+1.81™ 12.55+1.45%
Cooking loss HP-6% 12.49+1.18% 13.45+0.40° 12.90+1.49°
(%)
FP-3% 14.28+2.04® 14.32+1.12% 13.77+1.48%
FP-6% 11.39+0.88" 12.92+0.52° 12.72+0.98"

Y Treatments are the same as in Table 1.

2 WHC (water holding capacity).

AB Means+SD with different superscripts in the same row significantly differ at p<0.05.
) Means+SD with different superscripts in the same column significantly differ at p<0.05.

Table 5. Meat color of pork patties containing different types of sweet persimmon powder
during storage at 4°C for 8 days

Storage days
Items Treatments? ge cay
1 4 8
CTL 61.88+0.53 57.53+1.40% 55.70+0.555
HP-3% 58.19+0.70"° 52.87+1.06%" 51.68+1.13%
L* HP-6% 54.20+0.57™ 49.59+0.47% 49.07+0.32%
FP-3% 60.38+0.80™° 52.47+0.69% 53.18+0.61%"
FP-6% 58.34+0.15"° 51.44+0.41%° 51.02+0.03%
CTL 10.18+0.08% 11.49+0.79™ 8.83+0.61%°
HP-3% 10.52+0.31" 10.53+0.12" 9.56+0.03%
ax HP-6% 10.85+0.18"® 11.24+0.35"® 9.88+0.32%
FP-3% 10.63+0.26™ 10.42+0.09™° 7.92+0.08%
FP-6% 11.06+0.17* 10.37+0.19% 8.55+0.29%°
CTL 9.25+0.09" 8.21+0.03"% 7.3620.92%
HP-3% 13.63+1.43"° 11.95+0.60"%° 11.52+0.58%
b* HP-6% 15.53+0.93" 14.37+0.36™° 14.25+0.49"°
FP-3% 16.35+0.81"" 13.68+0.16"¢ 14.09+0.45%°
FP-6% 19.05+1.12" 16.29+0.265 16.01+0.12%

Y Treatments are the same as in Table 1.
ABC Means+SD with different superscripts in the same row significantly differ at p<0.05.
abed Means+SD with different superscripts in the same column significantly differ at p<0.05.
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Table 6. Cooking shrinkage (%) of pork patties containing different types of sweet persimmon
powder during storage at 4C for 8 days

Storage days
Items Treatments” ge day
1 4 8
CTL 14.52+2.40® 13.49+0.43 14.85+0.69°
Reduction in meat patties HP-3% 14.3442.10" 12.00+1.33 12.57+0.70°
diameter HP-6% 13.35+2.14® 12.10+1.45 12.28+0.98"
(%) FP-3% 15.75+1.59™ 13.81+1.95"® 12.05+0.61%°
FP-6% 11.97+1.94° 12.40+1.11 11.95+0.76"
CTL 27.81+2.72% 13.13+1.95%° 15.57+2.26%
Increase in meat HP-3% 20.28+7.85" 18.22+0.19™ 13.85+0.37%"
patties thickness HP-6% 17.09+5.98" 15.39+2.26™ 13.85+0.37%®
(%) FP-3% 20.13+5.85" 18.11+0.19" 13.85+0.37%%
FP-6% 22.13+4.13% 16.79+2.14% 13.24+0.34°

Y Treatments are the same as in Table 1.

B Means+SD with different superscripts in the same row significantly differ at p<0.05.
** MeansSD with different superscripts in the same column significantly differ at p<0.05.
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Table 7. VBN and TBARS of pork patties containing different types of sweet persimmon
powder during storage at 4C for 8 days

Storage days
I T 2
tems reatments 1 4 8
CTL 6.70+0.47® 8.11+0.64° 10.30+0.59™°
) HP-3% 7.08+0.30% 7.67+0.48° 11.10+2.60™
(\r’ngc',\/'o \ HP-6% 7.12+0.49% 7.99+1.03° 9.77+0.13%
FP-3% 6.09+0.31%° 7.32+40.33% 13.84+1.25°®
FP-6% 6.37+0.665° 8.44+1.16° 14.70+1.95™
CTL 0.98+0.09° 1.00+0.06" 1.09+0.04°
) HP-3% 1.38+0.12° 1.18+0.07° 1.20+0.02
TBARS . a a a
(mg MAVKg) HP-6% 1.6710.17b 1.63+0.05 1.6810.15b
FP-3% 1.34+0.13 1.29+0.06° 1.31+0.03
FP-6% 1.51+0.10% 1.52+0.05° 1.58+0.10%

Y Treatments are the same as in Table 1.

2 VBN (volatile basic nitrogen), ® TBARS (thiobarbituric acid reactive substances).
AB Means+SD with different superscripts in the same row significantly differ at p<0.05.
** MeansSD with different superscripts in the same column significantly differ at p<0.05.
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Table 8. Total plate counts and E. Coli(logic CFU/g) of pork patties containing different

types of sweet persimmon powder during storage at 4C for 8 days

Storage days
1)
Items Treatments 1 4 8
CTL 3.94+0.145> 3.37+0.07° 4.52+0.03"°
HP-3% 3.84+0.03% 3.64+0.02% 4.42+0.03™
Total plate counts HP-6% 3.89+0.13% 3.51+0.04% 4.24+0.03"
FP-3% 4.08+0.15%% 3.62+0.125% 4.53+0.04"®
FP-6% 4.19+0.08% 3.70+0.01% 4.61+0.02*
CTL 0.83+0.05>° 2.26+0.17""° 2.01+0.11%
HP-3% o 2.13+0.05" 1.20+0.17%
E. Coli HP-6% 0.90+0.05" 1.78+0.16° 1.68+0.14°
FP-3% 3.12+0.03% 3.29+0.11" 2.90+0.04°
FP-6% 3.25+0.09% 3.30+£0.01% 3.45+0.05"™

Y Treatments are the same as in Table 1.
B Means+SD with different superscripts in the same row significantly differ at p<0.05.

ab,c

Means+SD with different superscripts in the same column significantly differ at p<0.05.
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Table 9. Sensory score” of pork patties containing different types of sweet persimmon
powder during storage at 4C for 8 days

Storage days
Items Treatments? ge day
1 4 8
CTL 4.71+0.76° 4574053 4574053
HP-3% 5.71+0.76° 5.71+0.49° 5.29+0.49°
Aroma HP-6% 6.29+0.76"® 5.43+0.53% 5.43+0.53%
FP-3% 7.14+0.69™ 5.86+0.69% 5.71+0.49%
FP-6% 7.00+0.82" 6.00+0.58% 5.86+0.69%
CTL 4.43+0.79° 4.86+0.69" 4.43+0.53°
HP-3% 5.57+0.79" 5.43+0.53% 5.43+0.79°
Flavor HP-6% 6.00+1.00° 5.57+0.53% 5.43+0.53°
FP-3% 7.00+0.58™ 5.71+0.49%% 5.71+0.95%
FP-6% 6.43+0.98% 5.86+1.35% 5.43+0.79°
CTL 5.29+0.49"° 4.57+0.53% 4,57+0.53%
HP-3% 6.14+0.69°® 5.57+0.53"% 5.14+1.07%®
Color HP-6% 5.86+0.90% 5.57+0.53" 5.14+0.38"
FP-3% 6.43+0.79° 5.71+0.76° 5.71+0.49°
FP-6% 6.00+0.82% 5.43+0.53 5.57+0.53%
CTL 5.57+0.79 5.29+0.95 4.71+0.76
HP-3% 5.860.69 5.57+0.53 5.29+0.95
Juiciness HP-6% 5.71+0.95 5.43+0.98 4.86+0.69
FP-3% 6.29+1.11° 5.29+0.76"8 4.71+0.76°
FP-6% 6.57+1.13" 5.29+0.95° 4.71+0.49°
CTL 5.86+0.90 5.57+0.98 5.00+1.00
HP-3% 5.860.69 5.57+0.53 5.71+0.95
Tenderness HP-6% 5.86+0.69 5.71+0.76 5.57+0.98
FP-3% 5.71+0.76 5.860.69 5.57+1.13
FP-6% 5.71+1.11 6.00+0.58 5.71+1.11
CTL 5.00+0.58" 4.86+0.38" 4.71+0.49°
HP-3% 6.14+0.38™ 5.71+0.49"5 5.29+0.76%
o g‘éf;ﬁ”lty HP-6% 6.14+0.90" 5.57+0.79" 5.43+0.79"
FP-3% 6.86+0.69™ 6.29+0.49"5 5.71+0.76™
FP-6% 6.57+1.13° 6.14+0.90° 5.57+0.79°

Y Sensory scores were assessed on 9 point scale base on 1=extremely bad or slight, 9=extremely good or much.

2 Treatments are the same as in Table 1.
AB Means+SD with different superscripts in the same row significantly differ at p<0.05.
abed NMeanstSD with different superscripts in the same column significantly differ at p<0.05.
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