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Abstract

Pork patties were made containing hot air dried sweet persimmon powder (T1: 3%, T2: 6%) and freezer dried sweet
persimmon powder (T3: 3%, T4: 6%). The control (C: no addition) and each treatment were stored for 40 days at -18°C.
The pH value decreased (p<0.05) in all products over 30 days of storage but slightly increased thereafter. There was no
significant difference in WHC between the control and treatment groups. Cooking loss and meat color (CIE L, a, b)
increased significantly (p<0.05) as storage increased. The cooking loss of meat patties containing sweet persimmon pow-
der were significantly (p<0.05) higher than the control. The L value of the control increased significantly (p<0.05) rela-
tive to the treatment groups, however the a and b values were slightly higher in meat patties containing sweet persimmon
powder. In all products, the reduction ratio of diameter increased (p<0.05) with storage time. With regard to microorgan-
isms, all samples were in good condition, containing below 4.20 log CFU/g based on total plate counts through 40 days,
though total plate counts and coliform plate counts of the control were lower (p<0.05) than T3 and T4. The VBN values
of T4 was significantly higher than those of other products at 15, 30, and 40 days of storage. The TBARS values of meat
patties containing sweet persimmon powder were significantly (p<0.05) higher than those of the conirol. Sensory paneis

determined that meat patties containing sweet persimmon powder had a higher (p>0.05) preference score for overall
acceptability.
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Table 1. Formula for the manufacture of low-fat meat patties
with persimmon powder

Treatments”
Ingredients
- C(CTL) T1 T2 T3 T4

Pork loin meat 82.5 82.5 82.5 82.5 82.5
Fat 5.0 5.0 5.0 5.0 5.0
Olive o1l 0.5 0.5 0.5 0.5 0.5
ISP 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 - -

Fp¥ - - - 3.0 6.0

DC (CTL; no addition), T1 (HP-3%; hot air dried persimmon
powder 3.0% added on total content), T2 (HP-6%; hot air dried
persimmon powder 6.0% added on total content), T3 (FP-3%;
freeze dried persimmon powder 3.0% added on total content),
T4 (FP-6%; freeze dried persimmon powder 6.0% added on
total content).

? Lite salt (NaCl : KCl) = 0.7 : 0.3.

3 HP (Hot air dried Persimmon powder).

Y EP (Freeze dried Persimmon powder).

o] HEE 583 &M AAHG. EFHE 5SS
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A& 10 g2 SF7F 90 mL 74 homogenizer(IKA,
T25 Basic Malaysia)= 13,500 rpmol|A] 1027+ #2331
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TBARS = 4% 4% x 5.88

;

VBN

B (1975)8] HHHE o]-83t] AR 10 gil SF/5 90
mLE 713t #2&3 F 7@ NS o7 (Whatman No. 1)
2 ogsted A3} 1 mLE conway unit &)l @il W
A= 0.01 N B2 1 mLo} XA12K0.066% methyl
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o] H2E-ol| glycerineS HIEY 42 2 ¥ 50%
K,CO; 1 mLE &4 ¢ & FA] 2HAZ] v &7]
£ FHoE wHkgl F 37°CA|A 12087t vl kst )
4 < 0.02 N H,SO0,Z W49 54Heas =339}
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Chromameter(CR 400, Minolta Co., Japan)E ©]-&3}<
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Table 2. Changes in pH of low-fat meat patties with sweet persimmon powder during storage at -18°C

Storage time (day)

Treatments” '
1 30 40
C 5.89+0.06%2 5.84+0.064% 5.54+0.08"° 5.81+0.0342
Tl 5.86+0.0142 5.80+0.035¢ 5.62+0.02Ps 5.75+0.02¢°
T2 5.85+0.014% 5.82+0.03Ab¢ 5.60+0.01¢% 5.70+0.01B¢
T3 5.85+0.0283 5.89+0.014% 5.62+0.01P2 5.72+0.02°¢¢
T4 5.82+0.038° 5.94+0.024° 5.67+0.01P? 5.71+0.01¢°

D Treatments are the same as in Table 1.

AB.CD 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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Fig. 1. Changes in WHC (%) of of low-fat meat patties with sweet persimmon powder during storage at -18°C.
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Fig. 2. Changes in cooking loss (%) of low-fat meat patties with sweet persimmon powder during storage at -18°C.
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Fig. 3. Changes in meat color of low-fat meat patties with sweet persimmon powder during storage at -18°C.
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Table 3. Changes in outward shape (%) of low-fat meat patties with sweet persimmon powder during storage at -18°C

Storage days
Items Treatments?
1 15 30 40
C 14.52+2.40% 17.16+1.198C2 20.98+1.5244 19.41+0.704B2
Reduction ; , T1 14.34+2.1058 14.71+0.6082° 19.75+0.994% 18.14+1.00%%
eduction in mea T2 13.35+2,14B% 12.52+1.698 16.64+1.854 17.10£0.674%
patties diameter B Bbe Aa Aa
T3 15.75+1.59% 13.29+2.6158b 19.21+0.17 19.37+0.38
T4 11.67+1.945° 11.42+1.588¢ 15.95+£1.78%° 16.56+0.86%¢
C 27.81+£2.72 23.87+5.99? 22.26+3.512 21.28+2.89%
Increase in meat T1 20.28+7.85 20.00+0.00% 20.83+0.00° 26.36+2.65
case 1 e T2 17.09+5.98 16.03+7.39% 20.28+0.48° 20.88+2.39%
patties thickness b b a
T3 20.13+5.85 18.70+4.95% 16.44+0.38 24.02+4.56
T4 22.13+4.134 10.89+8.135® 18.94+2.584% 16.11+£2.574°

D Treatments are the same as in Table 1.

A8 Means+SD with different superscripts in the same row significantly differ at p<0.05.
*b¢ Means+SD with different superscripts in the same column significantly differ at p<0.05.

Table 4. Changes in microbes (log CFU/g) of low-fat meat patties with sweet persimmon powder during storage at -18°C

Storage days
Items Treatments”
1 15 30 40
C 3.94+0.14A% 3.74+0.025¢ 3.87+0.0548¢ 4.01+0.05%
Tl 3.84+0.0348¢ 3.78+0.085¢ 3.86+0.1048¢ 3.92+0.034°
Total plate counts T2 3.89+0.13% 3.81+0.02°¢ 3.90+0.01°¢ 3.94+0.01°
T3 4.08+0.15% 3.99+0.04° 4.05+0.04° 4.12+0.04°
T4 4.19+0.08° 4.09+0.02° 4.17+0.07* 4.20+0.07*
C 1.49+1.31} 0° 1.77+0.12° 2.51+0.10°
T1 0e° 0° 1.86+0.075 2.71+0.104°
E. coli | T2 1.57+1.40° 0° 1.90+0.18"> 2.56+0.05¢
T3 4.12+0.0382 4.13+0.055° 4.24+0.034 4.31+0.05%
T4 4.25+0.09* 4.26+0.06 4.3210.04 4.35+0.02?

D Treatments are the same as in Table 1.

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

- Means+SD with different superscripts in the same column si gnificantly differ at p<0.05.
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Fig. 4. Changes in VBN (mg %) of low-fat meat patties with sweet persimmon powder during storage at -18°C.
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Fig. 5. Changes in TBARS (mg MA/kg) of low-fat meat patties with sweet persimmon powder during storage at -18°C.
Table 5. Changes in sensory score of low-fat meat patties with sweet persimmon powder during storage at -18°C
Items Treatments? Storage days
1 15 30 40
C 4.71£0.76%5¢ 4.86+0.69"8 4.29+0.49® 5.00+0.00"°
T1 5.71£0.76"° 4.86+0.385¢ 4.43+0.53¢ 5.43+0.534Ba®
Aroma T2 6.29+0.76% 5.43+0.53" 4.57+0.98" 5.2920.76%°
T3 7.14£0.694 5.29+0.498¢ 4.71£0.76° 5.86+0.385%
T4 7.00+0.82% 4.86+0.90° 4.29+0.95° 5.14+0.69%°
C 4.43+0.7948¢ 4.86+0.69482 4.00+0.828 5.29+0.76%
T1 5.57+0.794 5.29+0.49A® 4.14+0.69® 5.86+0.69*
Flavor T2 6.00+£1.00™° 5.43+0.795 4.29+0.76° 5.43+0.98%
T3 7.00+£0.584 5.57+0.9852 4,57+0.98¢ 5.14+0.69°¢
T4 6.43+0.984%° 4.43+1.13%° 443+1.138 5.57+£0.7948
C 5.29+0.49%° 4.86+0.3845 4.57x0.53° 4.71£0.49%°
T1 6.1420.69" 5.00£0.82° 4.7120.76" 5.57£0.79%*
Color T2 5.86+0.90® 5.43+0.98% 5.29+0.95 5.86+1.21°
T3 6.43+0.794 5.71£0.76"B2 5.29+0.768 5.57+0.535%®
T4 6.00+0.82°° 4.57+0.98% 4.710.76" 5.86+0.69%
C 5.57£0.794 5.14+0.6948 4.29+0.76° 4.71+0.7%%
T1 5.86+0.69* 4.71+0.49° 4.43+0.988 5.14+0.694B
Juiciness T2 5.71+£0.95% 5.43+0.537B 4.57+1.13B 5.43+0.98AB
T3 6.29+1.114 5.14+0.69° 4.86+0.69° 5.43+0.5348
T4 6.57+1.134 4.86+0.908 5.00+1.00° 5.43+0.79°
C 5.86+0.90% 4.43+0.538 4.43+0.538 4.86+0.695%
T1 5.86+0.69* 4.71+0.95® 4.57+0.79® 5.00+0.008%
Tenderness T2 5.86+0.69* 5.43+1.1348 4.57+1.40° 4.71+£0.76%8°
T3 5.71+0.76 5.71+0.95 5.00£1.15 5.57+0.53?
T4 5.71+1.11 5.00+1.53 5.14+1.21 5.00+£0.82%
C 5.00+0.58" 4.86+0.38 4.43+0.53 4.86+0.69
Overall Tl 6.14+0.38" 4,71+0.768 4.29+0.76° 5.71+0.76*
- T2 6.14+0.90% 5.43+0.534° 4.86+0.90° 5.1420.90°
acceptability
T3 6.86+0.694 5.57£0.79® 5.14+0.90° 5.71+0.49°
T4 6.57+1.134 5.14£1.21° 5.14+£1.07° 5.57+0.7948

D 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.C Means+SD with different superscripts in the same row significantly differ at p<0.05.
b¢ Means+SD with different superscripts in the same column significantly differ at p<0.05.
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AAgo| e 5o BT AES A AL
A 2ke] H-EA H‘L 1 E% dado] A7|HAY. &
T2 & e /=L 100 g X FHF 231 ¢
J™(Cho et al., 2003), =4t A1ZA] 2E 0] £ Zg
Hs SRHE FEE B4 AN 2 100 ¢ AR F
HF 5.76 g0 2 ZALEJATHLee and Lee, 1994) uhebA
Cho 52003y #A T+ 7+ B & Zd9 = 31
E Feko] ¥lwd Fof *M%H“Z\J_EH SEE o] &7t
X7} Jtkar 39T} Parkd}t Gorinstein(2005)% A4 whzh
& olg%r} olRAgt, Axvle Mg dEdo] B
o w3 gaksl gyl =dn B astg Hong ¥}
Chae(2005)= W2 73} 71EAIZMS Eelsly Az &
Y BT HAFAF0] 92% ooz S Ho] gx2T
2 ARS3E 71E9] 8281419 BHA 0.0002% J7Fte] A
AFFF) 433%R} GAka o] ) o) $53 Ao
2 Ueigor, 2207 Bo 78 rldEEdio A%
3t T2Ae A7 9 EE VBEIE A5 We 7He
sl sT GARIAY 8 Q3 EAsAY] Hls 2 3
ol A3s] =2 o= SHEHAYAL R B I

ANM LSS F7He A FHollA TBARSS| e
T1<T3<T4<T2 o]}
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&sy 5ol ¥}
Sede Hriste] AEI AR v|E e BF
A S ®sH7t 2HE Table 5 UrEMJ%’lE}

AAHR] 7|1aee ZE AlFe WA AR 19aE
Alestiie oAl Zel7l S (p>0.05), Tl
HIsiN e T w8 H4E Wob #e3 FH] %ﬁf&
AOE ERT

d

AE0Zx gy FEAAR SEES 44 0%,
3%, 6%= Z7Iet HE HEIE AZF T -18°Col 40
2t AsAA FAEALAS HrRIAT AR 7)7e] A
gl me} ZE AIFY pHE 309714 8oz It
O 1} (p<0.05) 404zl ofF F71EkTE. BaEe tiE
T A Tl 79920 zpe|7t St p>0.05). 71LE
a2 A7l AHEe ue) felde g FU159 e
™ (p<0.05), S7REEo] FH7HE AHeFEo] 2TFHRY #
olH o= Y THp<0.05). S SAHAH, AF7|7t0] 7
el wet BEL), HAE@E), FATE) ZF FI50
2 SoRsTHp<0.05). A7} vlm Al tiRTre] HErt
frejHo=z lES’Jr_Ti(p<0 05), AAEe} FAT= HITE
o] Thh FL& IS BYoh AATAEE A7) 2
ANZFE F7FIATHp<0.05). PIAE 443 A% 40Y
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L, T3 ¥ T4e HEZTFRG Fa¢ it =4 o
EPsttHp<0.05). VBN #4437 T47} A% 15928 40
A7MA e AFE W8 FoFHE Z}I(p<0.05),
TBARSE W7 Hla] HgFS0] BF fozxes &
Al VERTHp<0.05). IsH7HlA HAZR] 7S ee A
77t &7l BIsiA tha =A) H7Peie. o|4te] 4
Uz oefst AedEd S 7R 8% = 24
X SREEE 71-—/‘3 2F0 LA =X P EEF AlF
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