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Effects of Pectin and Potato Starch on the Quality Characteristics of Low-Fat Pork Patties
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Abstract

This study was conducted to investigate the quality characteristics of low-fat pork patties containing fat replacers.
Pectin(PE) and potato starch(PO) were added as fat replacers and physicochemical properties of the patties were
evaluated after oven-roasting or pan-frying. Uncooked and cooked pork patties formulated with the fat replacers
were higher in moisture and ash content and Jower in fat content than those of the control. The cooking yield and
reduction in diameter of the patties were significantly improved by the addition of PE or PO and oven-roasting
exhibited a higher cooking yield and lower reduction in diameter than pan-frying (p<0.05). Water holding
capacity(WHC) and fat retention were highest in the patties formulated with PE, while the control had the lowest
WHC when cooked by oven-roasting. The Hunter L (lightness) values were not different among the patties but the
Hunter a (redness) and b (yellowness) values of the low fat pork patties were higher than those of the control and
oven-roasting produced higher redness values than pan frying. Hardness and brittleness were lowest in the patties
with PE, while cohesiveness and springiness showed no difference among the patties (p<0.05). The sensory analysis
results showed that the use of PE or PO improved the overall acceptability of the low-fat pork patties. After 30
days of storage at -20°C, pH and cooking yield decreased slightly, while hardness increased in all the patties.
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Cooking yield (%) = Raw weight (@)

Raw patty diameter (cm) -
cooked patty diameter (cm) x100
Raw patty diameter (cm)

Reduction in
diameter (%) ~

5. £2 TEIY) B4 U XY BRS &N
i—’y:a-,ﬂ(water holding capacity)< Song HI 5(2002)¢
< dF wgstd AAEth S, dE 10 g2 7
0C 2] water bathol| A 35&7}F 7}@8]-3!_ io]]/q 105
} = 8000 pmolA]l 3027 94 Ealsran.
o] YA HelE TEZ(ree water)JJr JJ]EM] LIRS

Table 1. Formulations of pork patties added with fat

replacers (unit : g)

Pork Pork - Potato
Pectin Salt ‘Water Total

meat fat starch
Control 745 20 - - 0.5 5 100
Pectin 82 10 05 - 0.5 7 100
Potato starch 80.5 10 - 2 0.5 7 100
Pectintpotato g,75 19 025 15 05 7 100

starch
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Cooked weight(g) x fat in cooked patties(%)
Raw weight(g) x fat in raw patties(%)

Fat retention(%) = x100
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W77} 74.56%, A/FT7t 83.79-86.06% 2 A7FT-2
zFFEo] E2FRY FFHor E¢I 1 F PO
7R 7P &2 %€ YERA ATH(p<0.05)(Fig. 1).
A dares dWERTV) 643%2 A7FF9 2.15~3.57%
otk JA38 ol xEeMdo]l & AL & & AT
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oven-roasting ' 2.0} pan-frying ¥E A AHo|a
Ztaztgro)l Ztal s Bas g

AE 712 A doAvdes FF T
7hol Fad aQlo] Fug & A A =
AARES gste] e 9 HAF Fagol Hoid

AFAAA L] FF B2 F9HQA ole ATh
Tuthan S 5(2005) hazelnut 42 S A4 2 3
7}eted A Z3H low-fat beef burger?] 729 full-fat beef
burger(ti 2Rt 2]|&AEF AZF ZAhgo] dA
3 AAEHAGL Bauste B Ag9 A dX) s
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3. E2 MElQ 2y Y XU BRE
HE Y Eegs APEFES 3T 2= Hg
3 @ Fig 49} 2t} Oven-roasting HE| 2] R4EH.E PE

ical qmpositions ’of pork patties added with fat replacers - (unit : %)
S Control PE" PO PE+PO
Moisture 64.38+0.34 70.68+0.43° 68.64+0.94° 70.70+1.00°
Raw Lipid 19.10+0.42" 10.70£0.57° 11.00+0.00" 11.15+0.49°
patty Protein 17.04+1.19° 18.58+0.20° 17.7420.20° 17.88+0.39°
Ash 1.3340.00° 1.41+0.01° 1.40£0.01° 1.4140.02°
Moisture 55.39+0.13° 67.14+0.56° 65.90+0.18" 65.68+0.60°
Oven-roasting  Lipid 20.70+4.38° 12.65+0.92° 11.80+0.85° 11.80+1.41°
patty Protein 25.28+0.98° 22.77+1.77° 24.4422.17° 21.79+0.39"
Ash 1.52+0.01* 1.68+0.11° 1.60+0.01° 1.63£0.01°
Moisture 57.83+1.38° 63.5320.51° 65.65+0.17° 64.94+1.19°
Pan-frying  Lipid 19.35+1.06° 12.80+0.14° 12.05+0.64° 11.70+0.00°
patty Protein 22.77+0.20° 24.58+0.40° 22.34+0.78" 22.06+1.18"
Ash 1.68+0.01° 1.68+0.01° 1.77+0.02° 1.68£0.01*
Y PE: pectin, PO: potato starch, PE+PO: pectin + potato starch
® Means with different superscripts in the same row are significantly different (p<0.05).
20
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Fig. 1. Cooking yield of pork patties added with fat replacers
*Means with different letters are significantly different(p<0.05).

Fig. 2. Reduction in diameter of pork patties added with
fat replacers.
“Means with different letters are significantly different(p<0.05).

- 827 - Az Fxe B H A A23E A63(2007)



a4 99 % 2288 3

A7FFE7F 85.55% 2 718 =3 ERF7F 713.35% %
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TEY & 2598 Uepdo] Z8 FFo| S7tsta
E4dol ’SQ Aok T&t§ 31, Candogan Ko}
Kolasrici N(2003b)2 carrageenang Y& = HeE 3
23 #@rste] AA frankfurterE A| 23}l R4HES
"%OJ A7} carrageenang ©EOZ FHUb AlE7F H
2 BeEe Jehyos BR3uskR ) Fogeding EAJJ-
Ramsey SR(1986)2 A {7l&-F ¢4 FRol=
A7 ByEn stdego] FokRal ARVt
of FEo] FHsHEe AL WA HAEY F24E
AR SHch AW BJFEL ovenroasting I E]

7} 77.29~95.04%, pan-frying SjE]7} 72.60~97.28%<]
100

o o{Nm

g 80 77 DP:n—fryinu % b . b ]
S w / % %
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Fig. 3. Water holding capacity of pork patties added with
fat replacers.
*NMeans with different letters are significantly different(p<0.05).

Table 3 Hunter’s L, a, b value of pork patties added with fat replacers

% PE H7b7F 7P Bkt

%43101 2ol ¢l tHFig. 4). =
AZE 712 A 53 AugEro) 7hAsA =HA
o), B4, 237, 7154 5o Astd F A7) W
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4. JIGES HE|Q M=

NEES HE Y HA=E 3T AFE Table 3%
2o 4E5E Yehll= L3S ovenroasting HE S F
G +65.92~+66.972 A 83t F% Folrt gl
HAALE YehE agh2 dz77F +537, F7H7h
+707~+752i TR B29e g Ao Ug
o FAES YehE b +12.13~+13.129 ¥
g7 H7 dERTEOY B2 g et
(p<0.05). Pan-frying €] oven-roasting E] 2} #2

® 80 % .
% 60 | % .
E 4 % .

20 % .

Fig. 4. Fat retention of pork patties added with fat replacers

o - “Conitrol PO o 7 PE+PO
a2) a a
Oven-roasting L 6697+182° 66.12+1. 46b 66.43:080° 63921062
a 5.37:0.91 7.07+0.43 7.48+0.38 7.52+0.49
patty b 12.13+0.39° 13.1240.59" 12.40+0.53" 13.03+0.75
Pan-frying L 6351:256' 60.09:204° 63.41+2,69" 6155:281"
a 3.96+0.90 4.27+0.50 4744041 4.91+0.29
patty b 12.38:0.09" 13.74+0.26" 12.38+0.21° 13.76+0.49"

Y PE: pectin, PO: potato starch, PE+PO: pectin + potato starch

?» Means with different superscripts in the same row are significantly different (p<0.05).
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AA Y meatball®] - LgH b dxTFrT =
agkS Ity abod aL(Yilmaz I 2005), whey powder—e—
74 meathall®] Z-9-oll= Lk E9to} aghsd bk
FIFS A ghoky B 38kod(Serdarogly M 2006) 7}
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Table 49} Zth AEE 2T} 1295 kglem’, A7FF
7} 9.37~14.55 kg/em’e] W92 Vet 1 % PE A
BT P 92 e BAed(p<0.05) ol PE 3
e FEFP, B % APR§el g ojx
ANRED %7] gEe dend Agen gzdc.
W43 gL Aagtdl 598 Fol7t QAL AR
89 %= PE A7kt M U2 e UeEdt
(P<0.05). Kim SJ 5(2007)2 ‘glucomannang # 7}t Al
% HElY A% 9 gde AT gaETR U9
A SRR HIHe st Eusgth Park CK
5(2000)> sodium alginate, carboxymethyl cellulose,
xanthan gum& Z7r F7hste} Az =% WEHg 3
% xanthan gum F7H9 BEe} YEAo] 71 ‘;%9&
o2 Byusih

Table 4, Texture value of pork pattles added w1th fat replacers by oven roastmg method

i
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6. JIGER TEIQ| THSAAL

NA=S e BEAAF AFZ Table 50] VFERY
Atk e WAE EE AE7F 500578 o] H
& W33l o] PO A7MF 633, PE HUbrt
6.112 279 567RT 2 FAFE FriEAoY
941 ol fldvh FHAN S PE VM7t 4.89
2 Vg G2 Mo FEHMAN W BE ALEL
7F 522~5.899] W92 H%sA BIMEH A
z77}b 5.560.8 71
2 M 92
(Table 49} tha o &
T %2 ALHAA

=931, PE+PO Xq7HL7} 3.89
wol JAA AT FHA
AEFS Jepd At dsd7
| A7b7 d2TEg 52 4

F2 JriE e ols AYAA #AUbte s
%, 2Y5E, 248 9 ARgEe) xRy &
A velhd 2ot o] ivka stk AAF ] b
#A4S PO FUH$ PE+PO H7M7F A4 567,
E HA7M7F 4892 dl&TH9] 422Kt =4 FUhE o]
At Ao 2 PIEE Y hp<0.05). whekA A=
=28 HAE Y Az A ADE 05% o), AR
2% olstz wE Ee &3 AUME AS I, o
2 5ol MY #F 9
g Aoz g dh

2
@TE

a]

ox

o ooy mo oZ L

N

Control o PEY e PO i
Hardness (kg/cmz) 12.95+2.58" 9.37+1.63° 14.55+1.44" 13.49+1.40°
Cohesiveness (%) 86.67+16.55" 80.94+10.70° 94.61+19.01° 84.56+8.84°
Springiness (%) 85.21+7.18° 79.54+7.91% 91.53+11.08" 84.24+4.78"
Brittleness (g) 146.47+42.58° 90.13£27.63" 190.58+57.45" 142.97+26.59°
Y PE: pectin, PO: potato starch, PE+PO: pectin + potato starch
? Means with different superscripts in the same row are significantly different (p<0.05).
Table 5 Sensory propertles of pork patties added w1th fat replacers by oven roastmg method

Control = PE”’ T PO PE+PO

Cooked “flavor 5.33+0.87° 5.33+1.00° 5.78+1.48" 5.00+1.12*
Off flavor 5.67+1.73 6.11+0.78° 6.33+1.32° 5.67+0.87°
Surface color 522+0.83% 4.89+1.05 5.89:+0.60 6.00£0.71°
Internal color 5.89+1.05" 5.22+1.20° 5.44+1.13" 5.78+0.97*
Hardness 5.56+1.13° 4.78+1.64° 4.22+1.09° 3.89+1.27°
Juiciness 4.44+1.01° 5.89+1.45" 6.00+1.50° 5.33+1.00°
Palatability 456+1.74" 4.78+1.30° 5.89+0.93 5.56+0.73"
Overall acceptability 4.22+1.30° 4.89+1.27% 5.67+0.71° 5.67+1.00"

Y PE: pectin, PO: potato starch, PE+PO: pectin + potato starch

? Means with different superscripts in the same row are significantly different (p<0.05).

- 829 - F=AFxa Bt A A23A A635(2007)



46 A9 P FAAE A AXE ES AHY FQ) WAL 9F
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2 UestthFig 5). o2 Ades FIFFIAWE F7t
AL A AEE -18TClA 4577 AF3sH pHY
HalE AWE AR dxT7 J7H7e] Aozt S
e HiKim S] 5 2007)¢ 4RSIt SAEFS
A&717ko] Aoj el wet lactic acid bacteria 59 Tl
AFol Jastds Ziol A= pHZF HASHA
% =1|(Candogan K¢} Kolsarici N 2003a) £ A3 o)) A
=% HE Y pH7t ZA ZAsA &2 olfe B2
259 9zte] mAEY o] AAHUY] HEQ] A
o2 AR xTE&2 Fig 60 Ut vt 2o
A 0go) hERTE7} 74.56%, AILT7}F 83.79~86.06%
old Zo| A 30¥dE WERT7t 7277%, A7T7Y
81.90~83.61%% WZTRT} ¥& ZIYFE&L Yl
(p<0.05). &FFEo] HistH FEFH Ao] AAFH
o HE Y 7AAH 2383, R4y 9 AGEFEo A
3tE=tl(Jeon DS T 2004) & AF A} A% 304
T A7 zElggo] dETEY B4 UeEht AX
W HEHY Fdo FHEE ¢ 7 Utk AF F
hardness®] W3} Fig. 7914 BXo] AZ 0o 9.37~

6.4

6.2 BControl WPE SPO OPE+PO

0 10 20 30
Storage period (days)

Fig. 5. pH value of pork patties added with fat replacers
stored at -20°C for 30 days.

S F2e B3 A) A23E A 635(2007)

1455 kgfem’o]@ Ro] Hz} F7hske] A 30¥el+
PE #7}77} 1493 kg/em’2 7H¢ SR PO H7H7}
17.70 kg/em®, PE+PO A7} 77} 1807 kglem®, thZT7}
18.59 kg/em’ 2 EFykch

V. 20 ¥ 2=
B Ao AYRAAZ Hd 4 AAHAES A
g3t AR =8 FJEE A ZF3I ovenroasting Y
o

3 panfrying W22 st T2 §HL E¥Es)

120

BControl EPE BPO OPE+PO
100

80 a

60

Cooking yield (%)

40 +

20

Storage period (days)

Fig. 6. Cooking yield of pork patties added with fat
replacers stored at -20C for 30 days.
*Means with different letters are significantly different(p<0.05).
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g 16
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o - ! ||
0 10 20 30

Storage period (days)

Fig. 7. Hardness value of pork patties added with fat
replacers stored at -20C for 30 days.
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