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ABSTRACT

Four different pork loaves 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 (freezer dried sweet persimmon powder), respectively.
HP and FP (3% and 6%) were added into ground pork loin separately. A control without persimmon
powder were used for comparison. Patties were cooked to 74°C in electric oven, after cooling, the aerobic
packaged meat loaves were stored at 5C. The moisture and crude ash were higher in the FP-6%, and the
crude protein and crude fat were no different among the samples. The pH in control sample was
significantly higher (p<0.05) than those of treatment group, however no significant difference was found
among the 4 treatments. The TBARS (thiobarbituric reactive substance) values of all samples showed a
tendency of increasing value along the storage days. The TBARS and a* value increased (p<0.05) as the
addition ratio of HP/FP increased, respectively. With regard to microorganisms, the number of total aerobic
bacteria were lower than 3.11 logiec CFU/g. In sensory evaluation, meat loaves containing persimmon
powder resulted in a high overall acceptability, although they were not significantly different in overall
acceptability.

(Key words : Pork Loaves, Sweet Persimmon Powder, TBARS, Microorganisms, Sensory Evaluation)

I. A = FElvEtel A X8 sAEY IFe As

oF b=, - FoF HAkE, ARTIEAE,

SHIARES Fdo] FaL ade] A o frlEAtEE gEdke] ASRAE Skal 9l
=o] AForAe] obdAe] SrE ASAE N FAEY Aede fIEAEI dE
= Azt m=3k olgd AlF S AS VIfTISAER JFs sk Atk #U1SE
How gTatal 9t AHEo] 1TV AN, AR R, A
Corresponding author : 1. S. Kim, Department of Animal Resources Technology, Jinju National University,

Jinju, 660-758, Korea.
Tel. : 055-751-3288, Fax : 82-055-751-3280, E-mail : iskim@jinju.ac.kr

—237—



Kim et al. ; Quality Properties of Meat Patties with Perisimmon Powder

D)
&2
rir
Jo
N

off
2
il
=
Jo
N

Y
2
i
Lo
ox,
P
o

2
=
oX,
3
e
rok
b
)
)
et
Lo
e
o>
kl
BN
2

N 9 o
jus)
% M
et ‘;{gj
Lo
oX,
oo
>,
o
o =
g -
T,
o2
o, >
k1
2
N, %9,
O
2
> B
r

rﬂt)-i
m{gr_&
S
o
2

N ox
rol, 0
‘ﬁmlon
o

N1
)

OH[‘-?LF
X

—_‘—‘,_11:]
U{glogdl
— ox
e 2
>~

s
r‘-‘_ﬂo
R

AR
39, 2006), X FAES L8

5
=
>

28 Jo Lo
N ==
2
)

H
e

N
[
Ly
rlr
:[o
N
off
b
N

¢

o

o

N

o

o

NSJ

=2
oM T
> &

Jo
N

>

off o+
>,
el
rlo
>,
o3
:\‘:4 ~—~~
I
z
1y
N
=
rir
>,

o,

o= U | A

N

TN
;\m
N
K
4
3
_)‘,1_11
Ju
ot
s
"

offt
o
HEr
o6 &
(7
rOl! Oﬁ
N
R |
o &
2
by~
oy
[ T 47

M2
R 2T

2o
>

[

vl
12 |o

30 o B4 0w O N i [0 N Kl QO g0 px ob

~

Bae -&, 2006).
e WS el Hls) 391
A e A A A AuzE o]
HIEM 2} 7o) FH-8f
Fhste] M E3)E, 7]
'2H7F glo] Arew gy o
o|t} (Bae 5, 2001). #u|7} 7Fa}o]

o] Fofstil xid, I

30,

=]

iv
o ¢ Ju ©
oo 2 s
i) N9
-
Mo B g
SO oo R 30

2

K
A
&1'4

©
%
2
it
£

[e]

42z oft i fo
Lo

ol
12 o oo

b A A FoEA e
o] #HE Fxlsk 71HE 9A ahe
= 7KIvkal 4 vk (Chung &, 2002).
T3 e TF, EFS 5, M T As

s 1855 i, o A
W, 188 5 AUddel adt lgel Ha
¥ 3L At} (Hong= Kim, 2005).

s
N
i)
O
lo,
ﬁ
=l
=2
(]

B ATE Bl AEse A8 4F
a4, & FARRED 0gs E53 w4
FABYLIA B wor A% e apk
08 Bgae] nEZTE Azsle] Bt
A, wAEEE 2 5 FASHES B

of FEHE A 712 AnE AT A
A

a1l
o
T
It

Im. %
1. 3AMNME
(1) =X 17|

S48 2 EAE Nl A ds
2 HACCP 158 W& =54l Aike
=}
=]

oX ol o

A RS FAslen, AFE =52
Fol| A AlgYel= 7R AL 2 713 (National
Residue Program)oll 2]&] ZUE® 7ALS E3
FAEA T fFaltFEdo] 50U &= A

o
oz e golA ArkE Aot

1
T FAER Q1T (17-03-3-152)% W ©hih
& T8t ARSI ©E et

oA 72470 A= dginh A vk ¢
A SRR § 77 ARl

3 F=

Al Azl AHEE 718 Fedue EedT
oali(soy protein isolated, SPI EX-33, Dupon
Protein technologies International, Missouri, USA),
771 (WG, MSC Co., LTD, Yangsan, Korea),
YEd~EQ (MD-1520, Corn Products Korea,
Inc., Seoul, Korea) Fol™, & =ioA] “lite
salt”= NaCl ((HF23]AL A2, §=)3} KC
(cFststedF28AL wa, i) 7:39 H|
= AP Egste] AREEE Aotk PP
BAAF) AFS TN, Wb
g As Axd 5 MR E R ol 8ekgle

. ‘

L 7NE FERE 2ol AR AL



Kim et al. ; Quality Properties of Meat Patties with Perisimmon Powder

A& 27 3 mm Sl ER Az g
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(2) pH

A2 10gS SF5 0miet &4 homo-
genizer (IKA, T25 Basic Malaysia)= 13,500 rpm
oA 10x3F A3t pH-meter (Orion 230A,
USA)Z S433lth

(3) TBARS

Buege2} Aust(1978)e] Wil 28] A& 5 g
o butylated hydroxyanisole(BHA) 50 u49} 55
2 15mIE Hrksle] #23 A7) T FAo 1

sl & A3 FAR dokste]l Nylon/ miE Aldako] ¥ of7]o] 2ml thiobarbituric
PE ZEo 3V|EFste] W (GC) B#3F acid (TBA)/ trichloroacetic  acid (TCA) Z&-&
o} & go] ks 3 vy, 90T Tz
Table 1. Formula for the manufacture of meat loaves
_ Treatments”
Ingredients
CTL HP-3% HP-6% FP-3% FP-6%
Pork loin meat 55.0 55.0 55.0 55.0 55.0
Fat 15.0 15.0 15.0 15.0 15.0
ISP 1.0 1.0 1.0 1.0 1.0
Maltodextrin 1.0 1.0 1.0 1.0 1.0
Lite salt” 1.0 1.0 1.0 1.0 1.0
All spice 1.0 1.0 10 1.0 1.0
Egg white 10.0 10.0 10.0 10.0 10.0
Bread crumble 3.0 3.0 3.0 3.0 3.0
Ice/water 13.0 13.0 13.0 13.0 13.0
Total 100.0 100.0 100.0 100.0 100.0
HPY - 3.0 6.0 - -
FPY — — — 3.0 6.0

Y cTL (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.
) HP(Hot air dried Persimmon powder).
9 FP(Freeze dried Persimmon powder).
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(4) S

Chromameter (CR 400, Minolta Co., Japan)E
olgste] FUAF PO 53] WEsle] =4
sle] WI=(lightness)E YERN= L*gh, A%
(redness)E “FEFU= a*@kak =34 %= (yellowness)
UEh= b*aks S745k3Ih o] o A
L*%ko] 89.2, a*ate] 0.921, b*zte] 0.783%1

FARE gl wEsd O 2449

2B o

(6) rEdx

ANEE #A Ze 2dsh A FEe
= 547](0, & CO, Analyzer LKM200A,
Lokas, Korea)= AH8-sto] /=20l =43t

(6) Old=

A5 10gS 1% peptone 5= 90mlol YL
bagmixer (Bagmixer® 400, W, interscience, France)
HAAZ v 1mlE AFHE] FHE 9 ml
peptonesoll ol A3 F Fatre 3|4
S v|g] Z=A|g Hf=|(plate counter agar, Difco,
USA)ell 3l efate] 32 oA 2 wikst &
UEh= colony=E AlFeRQlaL, ot H
2] ZAg w1 (MaCConkey agar, Difco, USA)
of wjkste] 37CAA 1Y WS & Yehte
colony & A3} th

(7) EsSEA

s F FEE #sAASd 108S
Addretel Zh AFTEE 93] HL=EAHRA
(descriptive analysis with scaling) 2.2 H7}5}31
ot 57 oF 25cme] A|EE 100CE =43
A7) Fefoldol] FEHE ZH7t 581 FHF o]
7FaA ZFhsiaith B7F Al AAE aqldE®E 1

e wl§ vmzAY S (extremely bad or
slight), 931> vi-9- &=71} %3} (extremely good
or much) 22 xXAISHA 3. =, Aroma,
Flavor= 1-3: ¢Fgl, 4-6: B%F, 7-9:73} Colore
1-3: &%, 4-6: X, 7-6:713} Juicinesst= 1-3:
t5dol A, 460 B, 79 tEAdo]l E4,
Tenderness+= 1-3: A7, 4-6: RE, 7-9 I3
Overall acceptability:=" 1-3: £#| &2, 46 H
S 79 Feow HeE T sl

4. A=A

FAEALS SAS (1999)2] GLM (General linear
model) WHo® BAEIa, A HiE 7+
s ¢35 Duncan®] Multiple range test”} ©]
SERoH, AEXAL &S RIEREAS AA

sk

2)
2 A= Table 201 YeERHATE
T8 TS FP-6%7F 60.74%= kAl (p<

Table 2. Proximate composition(%) of meat loaves with sweet persimmon powder

Treatments” Moisture Crude protein Crude fat Crude ash
CTL 56.58+0.28" 23.25+0.95 14.55+1.28 1.98+0.01"
HP-3% 56.70+0.41" 22.94+0.39 15.43+0.52 1.97+0.09°
HP-6% 56.51+0.82° 23.25+0.36 14.93+0.62 1.91+0.09
FP-3% 57.21+0.03° 23.51+0.43 14.49+0.57 1.87+0.01°
FP-6% 60.74+0.29" 23.16+1.02 14.44+0.71 2.11+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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0.05), YA AFEL F4l Aoz} ¢l
AT (p>0.05). =k 81 A e Tl
T ATl A el Al ghE 2kl 7h 1l
(p>0.05). 3] FFe FP-6% A1) 2.11%=
e AFEA vEl fFoHoE FAdTHp<
0.05).

(2) pHO| i3}
w ok
nE 229
Table 3o YeRHSITE

AL z71e wls] A 2]
o, AT AFEES wE
A THP<0.05). A4 A 7]7Hset

Asel wsl FoHoR =2 pHake 7HA
]

1(p<0.05), AE]TRtell A= Ag7|zke] A ast
of we} FP-3%S} HP-6%7} tha W& 73 ako]

2 TH(p>0.05).

(3) TBARSS| 35}

FoEok T wREus sk Alxd
MERXC 5C ¥ A% T TBARSS ®s)
E Table 4° YERASIT
AFAA Ad71Zke] Aol whet
TBARS#-S Z718H= 73 &) Atk(p<0.05). #1¢]
TE s HP-6%9F FP-6%7) folFow
=7 WERHp<0.05), 4 AAEES] H7HE
o] F&55 ¥ TBARS#HS 7HAth

L=
2=

Table 3. pH of pork loaves containing different types of sweet persimmon powder during

storage at 5C for 10 days

Storage days

Treatments?
1 5 10
CTL 6.29+0.02% 6.73+0.03™ 6.23+0.07%
HP-3% 6.23+0.02%° 6.50+0.12"" 6.06+0.02%°
HP-6% 6.22+0.02"° 6.19+0.08"° 6.03+0.01%°
FP-3% 6.25+0.01"° 6.15+0.07% 6.05+0.02%°
FP-6% 6.23+0.00"" 6.11+0.02% 6.05+0.01%°

Y Treatments are the same as in Table 1.

AB 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.

Table 4. TBARS (mg malonaldehyde/kg)l) of pork loaves containing different types of sweet
persimmon powder during storage at 5C for 10 days

Storage days

Treatments?
1 5 10
CTL 0.88+0.02%° 1.47+0.05% 1.57+0.05™
HP-3% 1.29+0.09%° 1.48+0.05"° 1.29+0.05%°
HP-6% 1.57+0.22% 2.07+0.14™ 1.61+0.03%
FP-3% 1.27+0.08" 1.23+0.07° 1.35+0.06°
FP-6% 1.60+0.06% 2.06+0.08™ 1.75+0.12%

Y TBARS; thiobarbituric acid reactive substances.

2 Treatments are the same as in Table 1.
AB,C

ab,c

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.
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3}= Table 59 YeERAAT)
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(Rockland ©} Nishi, 1980), W& S ¢

FE QS FEIA S (water activity)EZ} S
o, nAES] Foll wet HAigke] FEEAE
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ol zol7b ¢IATtHp>0.05). AT A=
FP-6%7} fro] & o= 39kom(p<0.05), Céceres
004 e Hom st SAZd 9lo]A
Aol whar w3k 5 A<l PN

A7N(Table 8)olA %= e}
it HM 4 1 Hlx}%-e— T Aol U= o
HE Hzss Zdow duddnh S
HaT7h Aol v A% d 713F Fet
ooz uyglom(p<0.05), Az FrolA:
6%= W7k A TEol 3%s H7ke AT
of Ha folHom Hothp<0.05). WAEE
A% A 7R b oAl Apelrt flslew
(p>0.05), ti=77F AHEFHET
okat, 7t aAlEEel H7FEol W HP-6%st

FP-6%7} SHAl LR TH(p<0.05).

%1

rl

1

]
freldow

el
Tt g %7}0}9512D%(p<0.05), iy
T AgTee] 1t A% d 7kt F
oF Al UEb o (p<0.05), e xfo)7f
$1ATHp>0.05). A 109 <k BE Ao
Al 311 logw CFUIgE r*l3te] 2lFo =49

Table 5. Water activity of pork loaves containing different types of sweet persimmon powder

during storage at 5C for 10 days

Storage days

Treatments®
1 5 10
CTL 0.96+0.00%° 0.97+0.01%% 0.99+0.00*
HP-3% 0.96+0.00%° 0.97+0.00%° 0.99+0.017%
HP-6% 0.98+0.01° 0.97+0.01° 0.98+0.01°
FP-3% 0.99+0.00° 0.99+0.00° 0.98+0.02°
FP-6% 0.98+0.00° 0.97+0.01° 0.98+0.01™

Y Treatments are the same as in Table 1.
AB,C

ab,c

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.
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Table 6. Meat color of pork loaves containing different types of sweet persimmon powder
during storage at 5C for 10 days

Storage days

1)
Items Treatments 1 5 10

CTL 75.47+1.29° 76.01+0.53° 75.65+0.63"

HP-3% 71.0420.79" 69.77+3.21™ 72.14+0.38"

L HP-6% 68.18+0.76° 68.16+1.79° 69.45+2.73°
FP-3% 71.09+0.42%° 71.91+0.53"% 72.59+0.39""
FP-6% 69.48+0.15"% 70.26+0.69™™ 68.27+0.83%

CTL 6.36+0.34" 6.73+1.34 6.73+0.63"
HP-3% 6.31+0.31"%° 6.53+0.49" 5.50+0.41%

a*? HP-6% 6.69+0.27" 6.77+0.79 6.630.60"
FP-3% 6.11+0.09%° 7.03+0.32% 6.72+0.08"°

FP-6% 7.3620.56° 7.49+0.43 8.17+0.85%

CTL 9.02+0.61° 8.75+0.64° 8.66+0.90°

HP-3% 12.16+0.25° 11.33+1.67° 11.38+0.72™

b*? HP-6% 15.82+1.30° 14.76+1.43 14.04+1.63*
FP-3% 11.70+0.51° 11.02+0.67° 11.02+0.58™

FP-6% 15.45+1.13° 14.66+0.92° 15.03+2.90°

CTL 48.42+3.03° 49.75+1.81° 49.66+3.17°

HP-3% 34.56+1.37" 35.77+7.92° 38.00+2.54°

Whiteness HP-6% 20.73+4.58° 23.8746.05° 27.33+7.39°
FP-3% 35.98+1.65 38.86+2.41° 39.52+2.11%

FP-6% 23.14+3.53° 26.29+3.27° 23.17+9.31°

Y Treatments are the same as in Table 1.

ABL*(Iightness), a*(redness), b*(yellowness).

b Means+SD with different superscripts in the same row significantly differ at p<0.05.
*>¢ MeanszSD with different superscripts in the same column significantly differ at p<0.05.

Table 7. Total plate counts and E. Coli(logic CFU/g) of pork loaves containing different
types of sweet persimmon powder during storage at 5C for 10 days

Storage days

1)

Items Treatments 1 5 10
CTL 2.65+0.07% 3.13+0.08™ 3.11+0.02™
HP-3% 1.93+0.10% 2.00+0.00% 2.90+0.01"°
Total plate counts HP-6% 2.04+0.14% 2.26+0.245™ 2.92+0.02""
FP-3% 1.46+0.15% 2.45+0.21%° 2.88+0.02""
FP-6% 2.20+0.14% 2.560.24" 2.72+0.15"°
CTL 2.84+0.128 3.17+0.12" 3.27+0.16"
HP-3% 2.75+0.18% 3.38+0.39" 3.27+0.09"
E. Coli HP-6% 2.80+0.04% 3.13+0.13" 3.25+0.09"
FP-3% 2.88+0.11°¢ 3.14+0.08° 3.45+0.17"
FP-6% 2.69+0.08° 3.22+0.10" 3.30£0.21"

2B'greatments are the same as in Table 1.
b Means+SD with different superscripts in the same row significantly differ at p<0.05.
&% MeansxSD with different superscripts in the same column significantly differ at p<0.05.
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Table 8. Sensory score® of pork loaves containing different types of sweet persimmon
powder during storage at 5C for 10 days

Storage days

Items Treatments®
1 5 10
CTL 6.57+0.79" 5.57+0.79% 5.57+0.79%
HP-3% 6.86+0.69 6.57+0.98" 6.57+0.98"
Aroma HP-6% 6.86+0.38 6.57+0.53" 6.57+0.53"
FP-3% 7.00+0.58 6.43+0.79% 6.43+0.79%
FP-6% 7.14+0.38 6.57+0.79" 6.57+0.79°
CTL 5.71+0.76" 5.29+0.49° 5.29+0.49°
HP-3% 7.29+0.49* 6.57+0.79% 6.57+0.79%
Flavor HP-6% 7.29+0.49™ 6.14+0.69%® 6.14+0.695®
FP-3% 7.29+0.76° 6.86+0.69" 6.86+0.69"
FP-6% 7.7140.76™ 6.00+0.58%" 6.00+0.58°"
CTL 6.14+1.07 5.57+0.53" 5.57+0.53"
HP-3% 6.43+0.53 6.71+0.76" 6.71+0.76"
Color HP-6% 7.00+0.82" 5.86+0.69% 5.86+0.69%
FP-3% 6.71+0.76 6.29+0.49° 6.29+0.49%
FP-6% 6.71+0.49" 5.86+0.69%" 5.86+0.69%°
CTL 6.00+0.58" 5.57+0.53 5.57+0.53
HP-3% 6.86+0.38™ 5.86+0.69° 5.86+0.69°
Juiciness HP-6% 6.86+0.38™ 6.00+0.82° 6.00+0.82°
FP-3% 6.57+0.79% 6.29+0.76 6.29+0.76
FP-6% 7.14+1.07" 6.00+0.82° 6.00+0.82°
CTL 6.86+0.69" 5.71+0.49%° 5.71+0.49%
HP-3% 7.14+0.38" 6.29+0.49%° 6.29+0.495
Tenderness HP-6% 7.29+0.95% 5.86+0.38%" 5.86+0.38%°
FP-3% 6.86+0.69 6.57+0.53" 6.57+0.53"
FP-6% 7.14+0.90" 5.86+0.69% 5.86+0.69%
CTL 6.14+0.38" 5.57+0.53" 5.57+0.53"
HP-3% 7.14+0.69° 6.29+0.76" 6.29+0.76"
Overall HP-6% 7.43+0.53™ 6.14+0.38%* 6.14+0.385®
acceptability
FP-3% 6.86+0.69" 6.57+0.53" 6.57+0.53"
FP-6% 7.43+0.79™ 6.00+0.58%" 6.000.58%

Y Sensory scores were assessed on 9 point scale base on l=extremely dislike, 9=extremely like.

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.
¢ Means£SD with different superscripts in the same column significantly differ at p<0.05.
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