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This study was carried out to investigate the effect of persimmon peel on the physicochemical proper-
ties of ground pork stored at 4C for 10 days. Four types of ground pork were evaluated: TO without
dried persimmon peel powder, and T1 with 0.3%, T2 with 0.7%, and T3 with 1.0% dried persimmon
peel powder. The pH increased during storage, with the pH of T3 being the lowest (p<0.01). The
L-value and b-value were not significantly changed, but the a-value decreased during storage. On the
10th day of storage, the a-values were significantly higher for T2 and T3 than for TO and T1 (p<0.001).
TBARS significantly increased during storage, with lower values for T2 and T3 than for TO and T1
(p<0.001). DPPH free radical scavenging activity decreased during storage, with TO having the lowest
value (p<0.001). The VBN content increased during storage, and the VBN content of T0O was the high-
est at the 10th day (p<0.05). The water-holding capacity decreased and cooking loss increased during
storage. Hardness and chewiness increased, while springiness and gumminess decreased during
storage. The results of this study showed that the addition of persimmon peel during the process of
making ground pork had antioxidant effects that maintained redness and physical quality. A 0.7% ad-

dition was the most appropriate.
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butylated hydroxy anisole (BHA), butylated hydroxy tol-
uene (BHT), tertiary- butylhydroxy quinone (TBHQ), propyl
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Table 1. Formulation of ground pork meat containing dried

persimmon peel powder (%)
. Ground pork meat”

Ingredients

TO T1 T2 T3

Pork meat 68 68 68 68

Pork fat 20 20 20 20

Salt 2 2 2 2

Cold water 10 9.7 9.3 9.0

Dried persimmon - 0.3 0.7 1.0
peel powder

Total 100 100 100 100

UT0: ground pork without persimmon peel; T1: ground pork
with 0.3% persimmon peel; T2: ground pork with 0.7% persim-
mon peel; T3: ground pork with 1% persimmon peel.
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Inc., Osaka, Japan)& ©] 834 ™ % (L-value), 44 % (a-val-
ue) ¥ FAE (bvalue) & YEFY T A S BA 2 Wil o] cql-
ibration plates ©] 833 2.5, o] W L-, a- & b-value: 27}
92.81, 0.27 ¥ 1.83°] 1.

TBARS &3

TBARS (2-thiobarbituric acid reactive substances)= Buege
o} Aust [3]9 Wl wel perchloric acid (Junsei Chemical
Co., Tokyo, Japan)$} BHT (Sigma-Aldrich Co., St. Louis, MO,
USA)E Hh&&& Az gth F% 5 (UV-1800, Shimadzu
Co., Kyoto, Japan)= 531 nmo A ¥H-&& 2 mle} TBA A o
2mLE ZFA3te] Yerd ghol 588 3t TBARSHO=
skttt

DPPH free radical 271 &M &H

DPPH 47 &4 242 Blois [2]9] Wi #3849t} =,
A& 5 g pH 7.4 0.01 M phosphate buffer 20 ml£10,000
rpmoll A #2351, 3,000 rppmol A YA EE|5te Aol A
AL o] &5t 45 4 mlE DPPH (Sigma-Aldrich) 1
mLst 37 oA 302 FF AR F 520 nmAl A £
58 S48k ok Ho= dHE =g

DPPH free radical scavenging activity (%)

_ sample absorbance «
( control absorbance ) 100

VBNE =3
VBN (volatile basic nitrogen)3#-& 2 &3 7 [28]° 3}
o ZAsAT. & A& 2ge TFFS 20% PCA (Sigma-

Aldrich)& 7l #8343 3,000 rpmoll A YA E2l3ke] dof
A A5 YE 50% KCOset E conway unit (Hanil Lab Tech
Co., Yangju, Korea)9] ¢]4o] Y31, A& 0.01 N H:SO4
(Sigma-Aldrich)E #7}3to] 37 ColA 80% &2t W37 ¥
0.01 N NaOHZ AAstd F39H.

2K A £
2 Hoffman 5[17]9 W™l &3+ planimeter (X-
Plan, Ushikata 360d II, Worth Point Co., Atlanta, GA, USA)
E ol&sto] SAsAG 2 7hE #EFL 200CE 2HE
7+ 22 9 B¢ A (RFO-900, Rinnai Co., Inchon, Korea)ol Al %
A 227t 75T A 7FEE T 7HE A3 FAE 245
WEEEZ Yy A

B4
S

Z743t7] 913t rheometer (CR-200D,
Sun Scientific Co., Tokyo, Japan)E ©| &3t &3 =5+

round adapter 25¥ 9l ¥ 1 7 & (hardness), ¥3 (springiness)
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SAstcd, 4 242 table
speed 120 mm/min, graph interval 30 m/sec, load cell (Max)

2 &3 4 (cohesiveness) =

2 kg9 2702 Atk 2182 A4 (gumminess) peak pH B}
max % cohesiveness®, 4% 4 (chewiness)e (peak max + AR A e wE B4 =59 pH 2= Table
distance) x cohesiveness x springiness® A 4+3l# . 29} 2t BE A SEY pHE A% 7|17t A9 84 9
7 2718 THp<0.001). A B5 Aol 9] pHE A% 1,4 2
SAAz 1094 7+ A2 A7t B&55 FUTEp<0.01). A% F
BARe By ESS AgeEuz 3504 vk 243 pHA F7PF ek A2 @Al L= 47148 £40] 54

Aok TA &4 SPSS 16.0 (statistical package for social
science, SPSS Inc., Chicago, IL, USA)< ©] &3t H#+EF

so] Yehdr[23, 46], 2 A4 A7LE pH7} Wb AL 7
A g8 f714H22]3 ascorbic acid [32]7} G & & H|Z

wig Fagon, 99

Fo4¢ A4

Table 2. Changes of pH of ground pork with dried persimmon peel powder during storage at 4T

] AHE A (One-way ANOVA)< &

&, A% 7+ A°] & Duncan’s multiple range testE ©] &3}

oAb et =

Ao pogn, B
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1)

Storage days

Treatment

1 4 7 10
TO 5.44+0.01%? 547+0.01% 549+0.01° 553+0.01%
T1 5.42+0.01° 5.47+0.01% 5.48+0.01° 5.52+0.01°
T2 5.41+0.01% 5.44+0,01® 5.49+0.01° 5.51+0.01%5
T3 5.40+0.01°¢ 5.43+0.01° 5.48+0.01° 5.50+0.01°¢

T0: ground pork without persimmon peel; T1: ground pork with 0.3% persimmon peel; T2: ground pork with 0.7% persimmon
peel; T3: ground pork with 1% persimmon peel.
"Mean + SD., Values with different superscript within a same row"

d A~C
and column

are significantly different (p<0.01", p<0.001").

Table 3. Changes of L-, a- and b-value of ground pork with dried persimmon peel powder during storage at 4C

Storage days

Treatment”
1 4 7 10

L-value

TO 60.92+0.86 60.22+1.13 59.62+1.88 59.78+1.76

T1 60.72+2.25 59.98+0.89 59.51+1.37 59.95+1.03

T2 60.37+0.95 60.09+1.20 59.87+1.48 59.84:+1.56

T3 60.38+1.28 59.43+0.93 59.32+0.87 59.07+1.62
a-value

TO 11.09+1.15%? 8.77+0.67" 6.55+0.76° 4.59+0.45%

T1 11.14+0.74° 9.91+1.07*® 7.86+0.42%® 6.21+0.44

T2 11.65+0.36" 10.39+0.36™* 9.29+0.15% 7.83+0.49%

T3 11.48+0.27° 10.97+0.75 8.56+0.63" 7.65+0.27°*
b-value

TO 11.90+0.62° 11.57+0.31° 11.86+0.33" 12.22+0.51°

T1 12.09+0.57° 12.04+0.35° 11.85+0.84° 12.48+0.28*°

T2 13.36+0.41° 13.46+0.81% 13.10+0.23* 13.48+0.70*

T3 14.13+0.98" 13.55+0.11% 13.62+0.37% 13.01+0.45*°

70: ground pork without persimmon peel; T1: ground pork with 0.3% persimmon peel; T2: ground pork with 0.7% persimmon
peel; T3: ground pork with 1% persimmon peel.
’Mean + SD., Values with different superscript within a same row""

p<0.0017).

d A
and column

€ are significantly different (p<0.05, p<0.01",

rir
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Ao HA7be Lvalued &< MAA Fee & F AN

By =59 avalues AR 14A7F 714 =9kom, A&7k
Eob #ast] AR 108AE /Mg $3THp<0.001). 17
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= Table 49} 2t} I A3} £3) £59 TBARSE AR 71749
7ok A AR 108 A= T0, T1, T2 9 T37F 22} 1.15, 088,
044 3 043 mg/kgS LER A TH(p<0.001). A EE Abolell=
A% 198 = 2ol7h SAAT 49 FE = T2 2 T37F TO ¢
T1E T o Y9tk (p<0.001). A4 % TBARSY| Ws}o] tstd
Juntachote 5[24]& wtd & A7 B4 E§o] UzTHT
gobtka 3k o m, Kim 5[25]2 EvtE Ho|~EE H7}3
=% HE e 220 Wi ko E3 Choi%t Lee [6]
E=HYE A7 B4 5, Devatkal $[11]2 7] =9
A4 A B4 59 TBARS/F 2z it vty
o & A7 Aae FASAT o] 5L AU A5l &
¥ polyphenol [14]°] A 4315 9} A ste] TBARSE 2|
Foha st om, ol 43t 49l carotene® 9} poly-
phenol &7} $Hr=1o] U TH[35].

o o ob iy r{r

DPPH free radical 27 &M9| &3}

Table 5= W4 ¥ 23] =59 DPPH free radical &7
g4 243 Aoty A% F DPPH free radical 27 &4
S ARH R ZHadte 10974 TO, T1, T2 ¥ T37F 47
1032% (p<0.01), 17.95% (p<0.01), 21.39% (p<0.01) 5 23.49% (p<
0.001)E YetHAT ASE Aolde tizrEng 72 44 A
F A= wet & AAE e ATHp<0.001). T+ A S
A71ek 3 =59 DPPH free radical &7 &4o] fjZ2TH

2 AL s 480 T4 =59 Eolsly] WEol

™[20], Kim 5[26] ¢t2YolE H7l¢t &% patty, Ha 5

Table 4. Changes of TBARS content of ground pork with dried persimmon peel powder during storage at 4T (mg/kg)
Treatment” Storage days
1 4 7 10
T0 0.27+0.02%? 0.44+0.024 0.84+0.02°* 1.15+0.06™
T1 0.26+0.01¢ 0.36+0.02® 0.68+0.02° 0.88+0.02°°
T2 0.26+0.01¢ 0.30+0.01° 0.39+0.02° 0.44+0.01°
T3 0.24+0,01¢ 0.29+0.02° 0.36+0.02°¢ 0.43+0.02°

T0: ground pork without persimmon peel; T1: ground pork with 0.3% persimmon peel; T2: ground pork with 0.7% persimmon

peel; T3: ground pork with 1% persimmon peel.

IMean * SD., Values with different superscript within a same row*

~d A
and column

~€ are significantly different (p<0.05, p<0.001").

Table 5. Changes of DPPH radical scavenging activity of ground pork with dried persimmon peel powder during storage at 4T (%)

Storage days

Treatment”
1 4 7 10
TO 14.60+1.60"? 13.22+1.28" 10.91+0.79™ 10.32+0.62°°
T1 21.45+0.66™ 20.81+0.28° 19.11+0.43" 17.95+1.25™
T2 25.46+1.32° 24.29+0.87°*° 23.55+0.57° 21.39+0.94®
T3 28.82+0.43* 26.52+1.17°* 24.28+0.42 23.49+1,09

T0: ground pork without persimmon peel; T1: ground pork with 0.3% persimmon peel; T2: ground pork with 0.7% persimmon

peel; T3: ground pork with 1% persimmon peel.

IMean + SD., Values with different superscript within a same row*

~d A
and column

€ are significantly different (p<0.01", p<0.001").
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Table 6. Changes of VBN content of ground pork with dried persimmon peel powder during storage at 4T (mg%)
Storage days
Treatment” & Y
1 4 7 10

TO 9.32+0.49% 10.28+0.53" 10.91+0.93° 13.11+0.91*

T1 9.44+0.65" 9.71£0.39° 11.03£0.61° 11.83£0.27°*%

T2 9.42+0.81° 9.58+0.44™ 10.70+0.61°° 11.11+0.58%°

T3 9.27+0.73 9.61:0.49™ 10.59£0.67° 10.910.80°

70: ground pork without persimmon peel; T1: ground pork with 0.3% persimmon peel; T2: ground pork with 0.7% persimmon
peel; T3: ground pork with 1% persimmon peel.
“Mean + SD., Values with different superscript within a same row®  are significantly different (p<0.05, p<0.01").

[16]2 H=HEE H7}e A4, Cuong Chin [10] T4 Lee [6]9 Z=H3E A7 B4 E5, Lee9} Choi [30]<]

BT o B2 #7g E5 patty©] DPPH free radical 4 HEAAE H7E B pattyd] VBNEHEFo| tjz=T R}t Yk
7 &gol =t stolA B AT A9 fAsksth T At A APl

VBNzt2h st B3 3OO g Wt

T4 =59 VBNIZFS A4 Z3E Table 634 20t T E5S WAHA Begd 7td A 34T A9
VBN A% 713ke] B3s A AAH o2 FIlste] & Table 73 ZTh AREY BE&Ee AF 72k A9}
A4 104 A o= T, T1, T2 2 T37} 242} 13.11(p<0.01), 11.83 A A 0B aetglon, 7k g2 ARzl A3
(p<0.01), 11.11(p<0.05) 2 10.91 mg% (p<0.05)< e ATt st A F7keke Aol 18U A% F Beg L ol
4 ANRES Hwstd A4 1, 4 2 74A & 2ol 7k YIAA AR 7E ZFE FohAAT T AA Hutel g3 GFol
T AR 10€AdE TO7F 7H8 =3, 2 Ad 1,0% i T3 ATk Bt 7hE 2Fe ZAA R WA FE AW
7} 74 Sk (p<0.05). Jeong F[21]& A F E5 patty] o fE< WA @AY Y st AR HE=H[],
VBN# #& 374819 3, procyaniding #7hek Zlo] ol 27 Choi 5[7]2 R15d #E942 H7HE £ patty, Leest Choi
Boh Gty 3k om, Lee T3] £AA A% F VBNE Boje Ze A4 £2E A/ £F patty®] BE e AL
Fe Fh AN FRgA e AUEtE S dele dezeEn T Aasti 7tE ZFe Bty st E A9 Adg
AAT ] VBN o] ot = o] AL Futd FiH F dAAT B AToA W F Hygo] Fasta e 2
Edol 9L mA Aog Byt B A7 A3 7 Fol F7kehs AL WAl ste] 2L fo 727} Wl
A A7k e VBNEHEFol B2 A& f7]4%, ascorbic acid, BA FEA AS fAs e Tl Fadte] Yehd 23
tannin [15]°] & &l 7]ste A o2 FerE ), Choist 2 wgdg

Table 7. Changes of water holding capacity and cooking loss of ground pork with dried persimmon peel powder during storage

at 4C
Treatment" Storage days
1 4 7 10
Water holding capacity (%)
TO 84.01+1.20° 82.41+1.33% 79.53+0.94° 76.34+1.40°
T1 84.03+0.68" 82.66+0.75% 79.32+1.54° 76.04+0.97°
T2 84.16+0.98" 82.80+1.07% 79.55+0.87" 76.321.01°
T3 83.89+0.77° 82.30+0.89" 78.98+1.23" 76.30+0.85°
Cooking loss (%)

T0 20.27+0.28" 20.14+1.02° 23.71+0.73% 24.73+0.90°
T1 20.88+0.91° 20.82+0.49" 23.56+0.34" 25.07+1.24°
T2 21.15+0.99" 20.35+1.05° 23.08+1.11° 24.13+1.28°
T3 20.11+0.85° 19.97+0.94° 23.73+1.28" 24.24+0.86"

T0: ground pork without persimmon peel; T1: ground pork with 0.3% persimmon peel; T2: ground pork with 0.7% persimmon
peel; T3: ground pork with 1% persimmon peel.
IMean + SD., Values with different superscript within a same row* ¢ are significantly different (p<0.05, p<0.01", p<0.001").
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Table 8. Changes of hardness, chewiness, springiness and cohesiveness of ground pork with dried persimmon peel powder during
storage at 4C

) Storage days

Treatment
1 4 7 10

Hardness (g/cm’)

TO 2.10+0.13° 2.63+0.45" 3.27+0.43" 3.74+0.42°

T1 2.11+0.24° 2.46+0.46™ 3.34+0.55% 4.02+0.63"

T2 213+0.31° 2.60+0.61°° 2.93+0.77° 3.85+0.91°

T3 2.05+0.31° 2.67+0.57% 3.55+0.51% 4204072
Chewiness (g)

TO 11.21+1.07° 12.39+0.99™ 13.63+0.68™ 15.23+1.39°

T1 11.73+1.16° 12.57+0.72% 13.60+0.54° 15.63+1.13°

T2 11.71+1.31° 12.54+1.27° 13.79+0.79® 15.58+0.83°

T3 11.29+1.16° 12.7241.09¢ 13.95+0.78" 15.88+0.72°
Springiness (%)

TO 52.60+1.48" 52.41+0.82°° 49.45+1.20% 4735+1.11°

T1 52.47+0.86" 51.57+0.88 4910+1.20° 46.82+1.23°

T2 52.59+1.50° 51.63+0.97° 48.65+1.18" 46.88+1.55"

T3 52.50+0.84° 51.35+0.77° 48.75+0.82" 46.67+1.30°
Cohesiveness (%)

TO 61.65+1.17° 59.76+1.25% 57.40+0.63" 53.64+1.48°

T1 61.29+1.73° 59.07+1.33% 57.23+0.94° 53.23+1.30°

T2 61.48+1.26° 59.12+1.76™ 56.83+1.05° 53.27+1.06°

T3 61.66+1.21° 59.29+1.16"° 56.70+1.22° 53.65+1.17¢

UT0: ground pork without persimmon peel; T1: ground pork with 0.3% persimmon peel; T2: ground pork with 0.7% persimmon
peel; T3: ground pork with 1% persimmon peel.
’Mean + SD., Values with different superscript within a same row" “ are significantly different (p<0.05, p<0.01", p<0.001").

4™ =EZ Hst 3. Buege, A. J. and Aust, S. D. 1978. Microsomal lipid perox-
A = B =89 A HYA, 84 9 SAPL A idation. In Methods in Enzymology. Gleischer S. and Parker
ATE Table 8] UEFNAT. A4 2 Aok Qa4 S0l L. (ed.), Academic Press Inc,, New York pp. 302-310.
S Zedon BAs SHAL A Agto|olT 4. Candogan, K. 2002. The effects of tomato puree on some
SHAl S7kstslom, RAsh S8 dastes A3l quality characteristics of beef patties during refrigerated
Iy AEE Atold o] A&, HEA, &4 3 SR Aol storage. European Food Res. Technol. 215, 305-309.
7} 19T Lala S[9)& 220}ele} g2 wke] @717} B3 5. Choe, J. H, Kim, H. Y., Han, D. J. and Kim, Y. J. 2011. Effect
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