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Effects of Gums on the Quality of Low Fat Chicken Patty

Duk-Soo Jeonl, Yoon-Hee Moonz, Kyung-Sook Park® and In-Chul Jung‘ﬁ

! Youngwoo Frozen Foods Co.,

Jeonbuk 590-840, Korea

' “)Dept. of Food Science and Technology, Kyungsung University, Busan 608-736, Korea
*Division of Food Nutrition and Culinary Arts, Daegu Technical College, Daegu 704-721, Korea
JDept. of Food Beverage and Culinary Arts, Daegu Technical College, Daegu 704-721, Korea

Abstract

The preparation of low-fat chicken patties added 10% fat and 0.5% sodium alginate (SA treatment), arabia
gum (AG treatment), xanthan gum (XG treatment), respectively and the control patty containing 20% fat was
prepared. The moisture contents of raw, cooked and reheated patty of control were lower than low-fat patties
containing gums, and were no significant difference among low-fat patties. The fat content of control patty
was higher than that of the low-fat patties and the protein showed no significant difference among patties.
In case of raw patty, the Hunter’s L* value of control patty was higher than that of the low-fat patties, the
Hunter’s a" value was no significant difference among patties. But the Hunter’s L", a" and b* values of cooked
and reheated patties showed no significant difference among patties. The yielding and fat retention of cooked
control patty were lower than that of the low—fat patties. The yield and fat retention of reheated control patty
were lower than those of the low-fat patties, and the final yield of low-fat patties was higher than that of
the control patty. The hardness of cooked patties showed no significant difference among patties, but the
springiness, cohesiveness and chewiness of low-fat patties were higher than those of the control patty. The
water holding capacity of low~fat patties was higher than that of the control patty. In case of reheated patties,
the hardness was no significant difference among patties, the springiness was highest in low-fat patty treated
arabia gum and was lowest in control patty. The cohesiveness, chewiness and water holding capacity of reheated
low-fat patties were higher than those of the control patty. Oleic, palmitic, linoleic and stearic acids were major
fatty acids, and glutamic acid, aspartic acid, lysine, leucine, arginine and alanine were major amino acids in
chicken patties. The aroma was not significantly different among patties, but the texture of low—fat patties
was higher than that of the control patty and was not significantly different among low-fat patties. -
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2} gum¥ £ 94 sodium alginate, arabia gum % xanthan
gume 77 05%4 A 7bste] A4k A% patty 2 84t}
el 3 224 X 20%5 A7 A8 patty% A z38}
a1 A A8} A% patty s} o3k - A5 BEAES ¥R A
E3qdr}.
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H A o] 83 AlS2 YT AR 2 A mHFL 713
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of Al AR b3l 42+ 1°Cell A 244 2L 8l 53 o} g c}e
o 7hE 9 & A, BEek, AW J8 JEL AA s

A% patty Hzel ol-&stgict.

AR patty H=

A% patty A2E A AFANE 2 AR wgv] &2
A& 74.5%00 AW 20%, A4 05% 2 B 5% 5 H7lsod
A 23 A8 patty(d2F), AlH 79.0%] 24t 109, 214
0.5%, & 10% 2 77+ 0.5%2) sodium alginate(SAT), ara-

bia gum(AGT), xanthan gum(XGTF)% #H7lste AS
patty= A2}

A% patty 2] Alz= 7kt el d-E 6 mmE vk e}
o Zeku| 2 1 lw: w)E EF3tL, o17]o 6 mm u};ﬂz‘ﬂ.
=W AlY gumBFE YAV E 2yt 38 Y
W58 F-AI7E 100 go] = Al A3k, 200°CS] x%ﬂif‘—(EG
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< 714§ patty F-Alo) Hgt A7+ patty —‘%71]«] wE g
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oh(1l).

AN =F2Z =X
A% patty?] 2R 7L 7F2, AR, Eo)E 27} 40,15 ¥
5 mmE A2 Al Zell o3 4 rheometer(CR-200D, Sun Sci-
o]-8-3te] FAstgirt. o] o] A=

221 A (cohesiveness)-& A

]

entific Co., Japan)&
(hardness), &4 (springiness),
kA4 round adapter 25(dia. 10 mm)¥-& ©]-8-3}] table
speed 120 mm/min, graph interval 30 m/sec, load cell(Max)
2kgd 2R 02 A sled o] § & A (chewiness)S (peak
max +distance) X cohesiveness X springiness zt.>2 1}e}
wadeh 7+ 9 Al patty= Aol A 1587 W43 F
=2 3ld ek

B2y =3

B4 Hoffman 5(12)2] 8} . 2 &3 3}o] planimeter

(X-plan, Ushikata 360 dn, Japan)& W4 & 731 o}& 4]
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1Ak 242 Al patty 2] 2] A& Folch® (13)e]l 2]3}o
FZ A A 82 14% BF3-methanol 492 A}£38}e] meth-
ylationA]#A ¢]& GC(gas chromatography SRI 8610C, USA)
2 BAstglch o wo] AlE-3 columne Quadrex, 30 M,
bonded carbowax 0.25 mm [L.D X 0.25 pm filme| 32, #4327

< column temperature 190°C, injector temperature 250°C,

=4

N

detector(FID) temperature 280°C, carrier gas He, flow(gas
pressure) 18 psi, split 1:500]<t}.
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A5 patty®] obulat 2L A& 2F 05 gell 6 N HCI
15 mLE 7F3be] 110°Cell 4] 2447 7428 8} 51 55°Cel A
ZratsEstg ot 28] 3 pH 2.2 dilution buffer o] &3}
25 mLZ 83 F olv] 447 (Amino acid analyzer
$433, Sykam Germany)Z ¥4 3tgi o} 224 o] A% col-
umn 2 £ 272 column size 4 mm X 150 mm, ahsorb-
ance 570 nm and 440 nm, reagent flow rate 0.25 mL/min,

vl A& gk 195

225 A5l AW 10%2} sodium alginate(SA-), arabia
gum(AGT) % xanthan gum(XG) 0.5% 5 z+2F & 7}s}o]
x_“Zzﬂ. 73““_ patty-4 - zz} u} ul zr/]-au 11 q}a}:&_ -] A—l
g A3-E Table 1o et sic) 74d 312 -2 A5 patty
v Mz FEFEF] gumF A7MR o f-2 A ok
o, gumf H7F-E Alololl e Aol 7t gk =AW gk

WE2F7F gunF H7FFEe 52 Fgelnt 28 =
gheke- 20.2~21.5% % patty 5 Afelol| gHake] o)z}

7} % patty HET9] SEFEE gumTF-5 A 7HE patty
Brp yghon] )8k ek gl257F 19.9% 2 A gum$F
E A58 patty) 10.0~10.1% 50} A4 Vebdtl oela
Zebil A ek d 279} gumF A7HE Abel ol f-2l & A
17} Sl ot A 7Hd 4 patty 2] 8 @S 227t gunF
A7brRel f-o 3 A dotot 29 -2 i 277} gum
F A7brEo Fo A kel 2ela ek g2 )
Z5F9| patty7} 274~286%2 A £E Abolel f-2& zolr}
ek 22 A% patty £ 7HA s, 7HA % patty & 2
7tdstel e AS frFeke sy, 2k ghape
7Vebe Aol e, ol A2 Y i it =
o) Al Ql wlFo] 2718 o)) wE o2 47t

[¢3

buffer flow rate 0.45 mL/min, reactor size 15 mLe] ¢l oh(14). ) 21
TSZHA U EH X2 F42 24 F AR, AE, 7 T4 AA A dFe ]
_—‘1{}%7‘5] }\]"E‘ xﬂ}_fﬂ_ L‘] }—%P/] 72”_%_ patty% 7‘(?]: ‘T'%.:Ed% 15 ‘rr%‘ﬂ '] 1/]'_9_"\_;:‘]:‘” Hamm(17)~% —} % 7}'0:, 6}'7-]"]' %1-"

9 2 AR Sisted @], 242 AR 5% A AzFA % 4T ANA FEH 0 2 A shrinkebs

Aol 713 A ol Bi3te] 7k (like extremely)& 9%, 717 A 2l8}ar, shrinke HF-#2] 83 b2 2|whe] x| g
m ch(dislike extremely)é 1o s 04 7138 = ot sty o, Tk ol o ste] fEE e NFel ko] o

(15)2.2 A A stk g A} gdolzl 2pze] a EAR gl ZastA "ot & Aol Ant 209 A7 b7F 2w

& SAS program(16)& ©] 48k} Duncan®] chgzigrge  10%¢) qumi S A7F paity SR.ef E o] vk Ay

2 5% 3o GAAS HAA s Fgafo] & AL HEE T wol F7HE o} X|8F

o] gaFel v HlM 2= AFHE A4 282 A%
Zn} 9 Dz patty & 7bd B ArkdshAA S8, 2AW, zohd P
o] WEst el A2 Jld el 9)te] B2 A EEY B
HIE pattye] YeiM 2] - 3lehA] wWalyl =AW 53] dhulale] S ok &
AS-oll A HF 20% 2 H7}s) 3 A 27 A patty (TR, 57508 pio] AEFA o Rl sz 4
Table 1. Proximate compositions of low-fat chicken patties with various gums (96}
) Chicken patties
Measurement items 5 D 5
Control SA AG XG
Moisture 60.9+1.9"7 632%2.0° 68.6+1.3 68.4+18
Raw patty Fat 186+0.8° 94+05° 95+05" 9.4+06°
Protein 202+09° 21.1£1.1% 21.5+06° 209+09°
Moisture 533%1.4° 642£1.8* 63.0+1.7° 62.2+1.7°
Cooked patty Fat 19.9+05° 10.0£05° 10105 101+08°
Protein 25.1+1.2° 24.8+1.2° 245%1.4° 24.3+0.8°
Moisture 50.7+1.0° 61.0+15° 60014 594*19°
Reheated patty Fat 20.4+0.7 10.3+0.9° 10.4+06" 105+0.7°
Protein 28.6+1.2 274+06° 27.5+0.7° 28.4+1.0°

"Mean=SD (n=3).

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

¥S0dium alginate. Y Arabia gum. X anthan gum.
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WA o2 A A gl F7hHE Ao A%

t}. o] 9} 2 A 3= LinF} Keeton(18)o] B8 x4 5% 0]
sodium alginater} carrageenan-g 3 713} patty7} A2 10
%\ 20% A71ak 2t rch fRgheko] b sl o,

7} & pattye] RS A patty Lo ZHAs s, A
WAe Zrbstdche A e fAREA ek el 2 gum
471t A% pattyd] 8 f‘{}akOI =0 7o 2o Arte
Lol ut A7Lg gunFb ¢ 18}3 7} A] S8-2)
£ AAEY] o2 g

Nlm K‘XL

o &% Tu N2

HE patty2] EHMT
A% patty®] EANEE ZA g A-E Table 201 vhet]
Ak 7k A A& pattyd] L'gH(H %) )27 L'gke] gum
F A7brad A Jebdth 2y a'g(d A s v £
9] patty7} 4.3~45%2 #-27F o] 7} sisd ok A4S patty 9]
b (FA =) H2E7t gum§ H7ErRoh 2ol 7hd &
patty®] L'3t-2 69.6~71.0, a3k 0.2~04, b'gt-2 216~
21.8% pattyg Atelel| f-2l& o]z} sl Artd &
patty?] L'gt 70.0~70.4, a"3t 0.3~04, b'3t 209~21.4% 4
£ patty g Alolol] AT o Holrt 9lsicth
Myoglobin®] ¥ o 2 ¢lgk Mo Wl ofz] 71X &
Qo] AAA " 74 & A F-2 4% myoglobin®] &3] - 3}

Table 2. Hunter's L’,

A ubg-o 2 wislebA = v, 7td L L'ghE A sl a’gh g
A dte] {0 yrol Wo A Feh(19). £ 52 Azl o
8}od Brewer $(20)2 =& pH7} rnyoglobm«] Abzlef 23
oxymyoglobin® 34 © 2 Hunter L" ¥ a’3t-S W alA gt
a3k e, Young 5(21)-2 A Arleg EPoaA o
Eedy 385 sy st 7hd el osted 29k A
vheke) A glolxloiE Anbe) B ARAA7) dX 5=
7ol st

A= pattye] T8 X X[ E

A& patty®] =& 2 A4k W -/] ZA 3= Table 35 2
o}, 7} & pattyd] F&-& ﬁHJ—:r", SAT, AGT- ¥ XGT-7}F
Z+7k 884, 92,0, 91.7 ¥ 91.8% % gum¥ H7M17F h2t5
o A Yehd e, gumFE 713 patty & Abo) ol #-2
g zpol7} gk 2] L 7+ S pattye] H W BH-&-2 o
ZF, SAT, AGT ¥ XGH7F 221905, 98.3, 98.6 & 98.5%
2 gum§F 777 l2F-1o) A eyt 7hed | patty
o] thet A 7}d§ pattyd] =82 vl FF2 patty”} 91.0~
92.4% 2 A BE Atolol F-2l& A7} gl o, A% patty
o it A 7FL S patty ] HF F&E W 2T, SAT, AGT
2 XGT7} 77+ 81.7,84.2,84.4 9 834% 2 ) ZF7} gumFF
H7brncl o vhelbydel, e a7t Kol dl & st

a" and b" value of low-fat chicken patties with various gums

Chicken patties

Measurement items

Control SAY AGY XG”
L 63.6+ 1.7V 579+1.4" 57.7%1.6" 582+1.8
Raw patty a* 45+0.4° 44+04° 43+05° 44+05
b’ 19.7£0.9° 17.7%06° 177208 175+0.9°
L 71.0+£1.8° 70.4£0.8° 702+1.1° 69.6+1.1°
Cooked patty a’ 0.2+0.3" 0.2+0.3" 0.2+02° 0.4+02*
b 21.8%1.0° 2174117 216+1.2° 21.6+1.1*
L 70.4+0.9° 702£1.0° 70.3+0.9° 70.0t1.4°
Reheated patty a 0.3+0.2° 0.3£0.2° 04%03° 0410.2°
b 21.4+08" 213t 1.4° 20.9+05" 212+12°

l)'\'Iean“LSD (n=3).

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

3~5r

Refer to Table 1.

Table 3. Weight, yield and fat retention of low-fat chicken patties with various gums

Chicken patties

Measurement items

Control SAY AGY XG”
Cooked weight (g, n=5) 88.4+1.1'% 92.0+1.4" 91.7+1.4 91.8+1.6°
Cooking vield (%, n=5) 88.4+1.1° 92.0+1.4° 917+ 1.4° 91.8+16°
Fat retention (%, n=3) 905+1.7° 98.3+1.2° 98.6+1.2° 985+1.3"
Reheating weight (g, n=5) 81.7£08° 842+1.0° 844£1.7° 83.4+1.2°
Reheating yield (%, n=5) 92.4+1.3° 915%05° 920%1.1° 91.0%15°
Final yield (%, n=5) 81.7+0.8° 842410° 844+1.2° 834%1.%°
Fat retention (%, n=3) 88.4+0.8* 89.3%0.7° 89.3+1.3" R9.7+1.3°

"Mean=SD.

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

¥~ Refer to Table 1.
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patty2] ¥ B 82 834~80.7% % Wl 7 patty & Ato]
ol f-21F 2}ol & Mo A} gkt o] 4ke] Aol A A% patty
ol 3 7}9-% patty] Folt X9k ¥ 85L& o 27
7bdel ogt £l H2v b S pattyell HE AATFE S
patty®] 27 Zgx o2 nwste] 2 o A7t o5k <4
= gumF5 A 7He patty E R Al o, gumF-E H7Het
patty5-& Z7]7}d oA sz ro}t H2 &alo] glgl =]t
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ehaeh 12l 5 7hed of ofsle] Al ) Fo] R A o]
g AR dedl, 2elEA el A 2hag
o} 7} g 2T patty= 9.5%, F8°] 90%°] 43 2 8}
dor, gum$F A7 E A FAE-E 2% vl wkolz, o ¥
o] el e vtebydet vt 27§ patty ] ¢
£ 7F2 % pattyell W&k 2] &AL =72 gumFF H7F
77k B &3 A YebubA gum§E A7 S A= At
Aol o7k Auke} EAle] zirh
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S F2) gl vhod pst A npo] AAY LR 7|
AR 2A 2 25, A 1geS G shef HEHow
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Hrol EAL Fof & FAbe Flste S FUsA T,
A uk Adrbeke] Wa 749 A Rf-Fo] 72+A4% 712 Cannel
5(24)9] Ao} A3t 7 :
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oven 7hed- & AnbA Q) Fhad gy wek Fhed 227} oba 1
ehd A%z Agzhec

A pattyel 7IHE mNZ W 25

AR 2AFO RN A, B, A W 49T 2

o

28 223} 3= Table 49 2o}, 7123 Al patty 9]
e HR2TF SAT, AGT ¥ XGF7F 27k 4,885, 5,026,
4
A
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[ee)
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995 dyne/cm”Z patty S Ake]el] -g-2lgh ztol7} ¢
2 WETF7F gumF H7HrEoh fo5HA 32 7
oo Axe o]zl gl AL gumFY AR F8
Fell A ] A}t BAde] Fobal AR fdgch o
v gum$F-5 Hrbsled 2 23 SAT, AGT, XGT- Aol o]
g o] zpo) 7} glodch A A M AL HEF7F gum
F AR ggkon, Aol 4349 A% gunFF
A7VE Abolell= -2l 8t Apo|r} vebdA] ¢t 7k Al
% patty?] ®B4He 2P SAT, AGT 2 XGErH 247
79.4, 90.0, 90.2 @ 90.6% 2 wWETF7} e AgFolglom,
gum¥ H7MFE Aloldle f9gk xelzb fsdch

A7t A% pattyd] A= W2, SAT, AGT 2 XG
-7} Zk7} 5,040, 5,166, 5,070 = 5,089 dyne/cm’&A] patty S
Atolell -§-2] &k zpo) 7} fldet. e} B3-S =77} 90.2
%2 7Hg ks, AGTE7E 7 A vebskel A A
A2 A 277 gumFF Mok e A kol 18
Y gumFF A7} 5 Aloldl= A4 2 e ztolr)
woleh 2el 2 B HEFIL gumF AR $e
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DA Ak B 5 ok 28w S A2 B 3
Hu st o arje s AR BAVEE AR
gebE e, QYA A ES A g W7x] A
Fdogh g AR FKAEFY] A e dme) Fle] gle

Table 4. Textural profile attributes and water holding capacity (WHC) of low-fat chicken patties with various gums

Chicken patties

Measurement items

Control SAY AG” XGY
Hardness (dyne/cm’) 4885+ 245" 5026+ 234° 4361 +314° 4995 +951°
Springiness (%) 85.6+1.9° 83.8+2.4° 89.6+1.4° 88.4+25°
Cooked patty Cohesiveness (%) 76.612.1° 79.8+19° 80.0+2.1° 80.8+1.9°
Chewiness (g) 286.8+16.4° 3186+13.2° 316.4%9.2° 316.8+14.7"
WHC (%) 79.4+1.7° 90.0+2.0° 90.2+2.3° 90.6+1.8
Hardness (dyne/cm’) 5040+ 205° 5166+ 187° 5070+ 1757 5089+ 167
Springiness (%) 90.2+15° 92.6+1.7% 93.0t1.9° 926+15®
Reheated patty Cohesiveness (%) 792+2.1° 820+16° 818+2.3° 830*£19%
Chewiness (g) 300.4+9.4° 320.2+9.8° 327.8+414.3° 3296+14.1°
WHC (%) 758+1.3° 86.2+2.7° 85.8+2.2° 842+19°

l'l\dean+§D (n=5).

I\feans with different superscripts in the same row are different (p<0.05).

3>YRefer to Table 1.
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A% patty«] olp) Ak X8 A4 3% A= Table 634
2ok ZE A% pattyoll Al £2® & 1759 ofv| Al Fel
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Table 5. Fatty acid composition of low-fat chicken patties
with various gums (%)

Chicken patties

Fatty acids

Control SAY AGY XG”

Ciso 1.63 1.44 1.47 1.45
Cizo 0.41 0.28 0.31 0.33
Ciso 2752 2509 24.98 95.42
Ciel 481 554 479 491
Cizo 0.62 0.59 0.55 0.57
Ciso 10.56 11.27 11.69 11.59
Cigs 45.27 43.29 4377 43.09
Cusz 8.89 12.05 11.97 12.71
Ciss 0.29 0.42 0.47 0.43
SFA” 40.74 3867 39.00 39.36
UFA? 59.26 61.33 61.00 60.64

Ysaturated fatty acid.
2)Qnsaturated fatty acid.
3~%Refer to Table 1.
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Table 6. Amino acid composition of low~fat chicken patties
with various gums (g amino acid/100 g sample)

Chicken patties

Amino acids

Control sAY AG? XG¥

Asp 9.09 9.28 9.12 918
Thr 4.30 4.29 437 442
Ser 3.94 4.09 3.88 401
Glu 14.78 15.36 1498 14.87
Pro 343 3.42 357 3.59
Gly 4.42 4.41 454 450
Ala 551 528 5.36 539
Cys 1.09 0.98 1.01 1.04
Val 4.44 451 4.39 467
Met 2.33 2.18 2.21 2.13
lle 441 451 439 467

Leu 7.73 7.82 8.09 7.90
Tyr 3.21 3.38 3.29 332
Phe 3.83 3.94 395 386
His 3.12 3.37 3.26 3.29
Lys 862 877 8.98 8.87
Arg 718 7.24 7.36 735
Total 91.43 92.84 93.03 92.94

!~¥Refer to Table 1.
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AA ofwl:4te] oF 50%F A3t Le|2 P4oln)
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ylalanine, methionine %9} 22 F 75 EE = o] glo]A
oprl At FFULZA Fstdet FolujAaty ke
&2, SAT, AGT ¥ XGT7F 22 9143, 92.84, 93.03
) 9294 g/100g T-RHeol UdRr).

S Gl o] 55 ofu| Ak sl o 4
AAEL7] W&ol (29) FAZF = Fa
slch wabd ofel i Abe] ol &-f-H A
g e, 2 AgE g v 73:7]'o°1‘/} mi+

7} bt 2AdE 9 A gt
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A5 patty?] 7], A7, tbEA, 5t 2 AAA A 7154
< A A% B4 A A Table 79 2k Al$ patty 2]
7] ol E59 patty & Abeloll 2bo|7t gl o, 22712
Z2FR o} gumF H7FE7F 4819 oW, gum$ A
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Table 7. Sensory evaluation of low-fat chicken patties with
various gums

Measurement Chicken patties

items Control SAY AG? XGY
Aroma 69107 67+07* 65107 67108
Texture 66107°  72x08 74%07* 73107
Juiciness 72408 72+07° 7.1+09° 7.3+0.7
Taste 71209  69+08 7.0%07° 71108
Acceotibility  7.1+07°  72%06° 71+08&8 7.1+0.7°

"Mean£SD (n=15).

"Means with different superscripts in the same row are dif-
\ ferent (p<0.05).

3~3Refer to Table 1.
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