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Abstract

This study was carried out to compare the textural properties of crab-flavored sausage manufactured with six different
formulations. We prepared crab-flavored sausage from Alaska pollack surimi as a control by the washing method, and var-
jous mixtures of surimi and chicken breast meat were manufactured (pH 11.0) with 33.33% chicken breast meat (CBM)
(T1), 50% CBM (T2), 66.66% CBM (T3), 100% CBM (T4) and 20% commercial mechanically deboned chicken meat
(MDCM) (T5). Brittleness, gumminess, chewiness, breaking force, gel strength, jelly strength, sensory flavor, texture, and
overall acceptability were significantly lower in the formulations containing chicken meat in proportion to the % CBM
(p<0.05). However, cohesiveness and springiness were significantly higher in the formulations containing chicken meat in
proportion to the amount of CBM (p<0.05). Folding test and deformation values were significantly lower in the surimi
manufactured with CBM at pH 11.0, although TS showed no significant differences relative to the control. Overall, these
results indicate that similar textural properties in the crab-flavored sausage were attained when surimi was prepared with
20% CBM and MDCM.
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o z}o]7} @1 Z(Kristinsson and Hultin, 2003)2.82 <
of #3870 pH ZHY(HA pH 2o wldS £3)
T JRANA o]8rg GEFOEHN FHK9 BT 94
B2 Z7AES &0l AAT 5 glon, ogh W
Hoz 34 T Ae ofFAS A &8ty of
FIE5 59 UA 13 2 59 HlAs A} B9 ¥
Vg =Y 4 Aok

£ d4E H7ks4 2 MDCM(mechanically deboned
chicken meatyg ©|-§3ld pH ZAHOE Aiket & o
WA S4ES oj§dfo s gAsid Aluadst o]
22 AYE 4 Jde diA 752 AR g4 |
A5 55 A 3459 AH &8 vleg 73]
2L ek 25 AAA FEHE AAES AR F 985S
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AIEE 2[0] M=

Aol FAIGH HH AL FAHCE Axdt Mg
4%, EHIE 5% 2 XA 0.3% YFHIEAAE A
7¥sle 20°CellA 7Y W¥E EEE @HEH 7GR
AL oldsigen, FAYHCE AZH HHdg=
2] pH 2EHoZ AxH YTSQ HAAEAS @S¢
TAFEAI2RALY] A o] 83t 2uta) ot A|-E
AA P393 MDCME HAZ AT 5D3 341
AL olgstqct A8 §E0 HAEST] MDCMSS
Chopper[MGB-32, =%, §5]2 3mm 233 &
Silent cutter(AS-30, Ramon Co., Spain)Z V| A|3}A] 421F
AY T 68 S| 58 7131 Homogenizer(T25B, TKA
Sdn. Bhd., Malaysia)Z 8,000 rpmol|lA] 30% 7t #A35ITH
CTARE EFA) 359 18ME A7} ARg F ojatol
o 1N NaOHE ©]83}d A8 AF(Jung et al., 2004)°]
ueh i 225 9fste] el 27990 pH11.022 2
A £ 34 ALAAE7I0-1250, FEHE, FHE
10,000xgellA] 2583t Qalrelstd A35F A 5 +

33 HAAZE@AZRE, 414 5)E g 4
&4 9 84 dEAE 3l 35 1
N HCIE ]85l pH 52 2A-slar 3087 WAt &
MRS A7 F 10,000xgolA] 2587 QAR5
&0 ARES I3 T HYM FF SHVE ZA3)

T35 SRS 78%, pHE 1N NaOHE o83t 7.02
2 2. o] pH AR Az FYuE
247 AN e YR ARAARE A 4%, &HlE
(Sigma) 5% 2 IAFE(FOS/ENR, B¢, ZEQIAHIES
40, FZJAIEFEFF) 30, I ZAMIEF 30%)
03%5 #A7Iske 5 99 GH Alel Wedsy F98
g WEHAARAANE H7He & BE AT F3I
polyethylene #§2¢1 nylon 3o & ¥ ¥AE & 70°C
T4 §F 20°C A WE BHSIEA A AFAaAA Y 2

H3 542 A,

Mg dA X AAX| HiEH

v 557 dE9 AY LS AAE] 4
3lo] JMP(SAS Institute Inc., Cary, NC, USA, 1999)<]
Screening Design T2 1382 &-83la] =~gjv] g5 3
ARE ASH HAE Zhz HEAS(APS, Alaska pollack
surimi) 40-100%, A 7154 =8 0](CBS, chicken breast
surimi) 0-60%, Z%&-(starch) 0-10%(Y AEL 742} 4w
=50:50 E3HE sto] AASAT FejdS Oz Al
T1(33.33%)-T4(100%y7}A= B71&54 S2)n]E A5l
T5(20%)y= MDCM Fgn& didlsk= &, Heldsus
G435 OI2T(C), HHlAS 57 A 2] Hlgo] 36.49:
18241 T1, el G5 B4 $8]n] H]$0] 27.37:27.37
A T2, WA H7eA FElv] HlEo] 18.24:36.492)
T3, H74 FElnvhe 283 T4 9 9754 S
:MDCM 1}&0] 43.78:10.95%) TS5Z U559 2A4& &
2lgt § Ztzhe] Aol FYg T AE, ice E A
7H4| S-& Silent cutter(K15, Ramon, Spain)ell o] A&
2= 3|7sIHA Table 19] wieHlel] wet H7istdvt. ¢
55190 WY A, §7E 2 MDCM v 24 A

Table 1. Formula (%) of crab-flavored sausage by mixed proportion of surimi materials

Treatments” C (0.00) T1 (33.33) T2 (50.00) T3 (66.66) T4 (100.00) T5 (20.00)
APS?Y 5473 36.49 27.37 18.24 - 4378
CBRS? - 18.24 2737 36.49 54.73 -
MCS? - - 10.95
Potato starch 2.80
Wheat starch 2.80
Ice 32.83
Mixed ingredients® 6.84

Total 100.00

D Substitution ratio (%) of APS by CBS or MCS.-

D APS (Alaska pollack surimi), CBS (chicken breast surimi), MCS (mechanically deboned chicken meat surimi).
*’Mixed ingredients: sugar 1.03, seasonings 0.94, salt 0.94, crab extract 0.70, crab aroma 0.28, glycine 0.14, phosphate 0.14 etc.
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&0 3ASA AES vAIe R ¥
Rt 2087 SRS E88ld
E315) & PVDC(@3.0x15 em)ol] 435} Steam chamber
(SAAIQ, Absury, Germany)E 83} 80°C/30%7t 714
3 & 52F FREZ 3087 948 & 244 549

g7l o188t

Ayt 2 ZZA7HS Instron 3343(US/MX50, A&D Co.,
USAYE o83t} FvHkg/em?= 718 AlEE (320 mm
coreE o83t Zo] 20mmE A2 F, ABE V[ER
3 knifed plunger® =43IN.oH, Z27HTPA test)
7188 ARE 48 T H2Z A9 plunger No. 38 ©}
8319 speed 200 mmy/min®] £5E Y] A7 ¥0]9] 70%
AR 2 WHEste] SASY RRAE, AR, A,
g A 9 K348 Bourne(1978)9] oz HA
2 ALEIE. o] w £4 Table 29} 2t}

[=3
A ZHe

sy

73, WEYg, 2 2 A= Okada(1964)9] %
ol wet AR AR(@3.0x2.0 cmyE FH2E A
9] Rheometer(EZ-test, Shimadzu, Japan)®ll 7% plunger
No. 5(@5 mm)E Z23}31 60 mm/min®] 452 22]HA
B3 3 %(g), HEZHmm), AFE(gemd) D AZE
(grmmyE SATAT.

H7|AI8 (Folding test)

Table 2. Conditions of Instron for texture analysis

Items Shear force Texture
Table speed 200 mm/min 200 mm/min
Sample speed 8C mfs 60 m/s
Load cell 10kg 10kg
Adapter area 30 mm? 28 mm’
Sample size ©20%20 mm @20x20 mm

Lanier®} Lee(1992)2] HHio) ule} A|2E 3 mm FAZE
slicesto] oJ#x] Qlof] w1 AuA|e} A glog Hu +
HA HE s A HA S w9 o] HA He &
T W Hole ¢F HojxH 57, 7 ¥ Jod Hojx|1 g
W gom <t HolxH 43, 3 ¥ Hom AlA3] Hoix]
A 3, & ¥ "R 2ojA9E 23, A Ea T2
% "oAH 135S o3t

2sEot

o7k & 49 1089 84 93l 2RAE o
FOE 93 HAeRoR AATHEOH, 13 v A

2 (extremely bad or slight), 942 wf$- A4 73
(extremely good or much)®Z FAIEHA 3t TsH/E
A5

SAHEN

olol AFoA Lozl A= SAS(1999)9] GLM
(General linear model) ¥ 0.2 A5} om, A& Hot
7re] Bl E $13] Duncan®| multiple range tests ©]-83}

ek

24 14
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FEjn] Y859 EHlEd fE Agt oSaAA] 9
23 B9 Table 3% Z2th AUAE, 3=, A4 2
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A verkoH, Suisd Feinle) Helds diFelge
FOHTE fojHo R B JERITHp<0.05). ¢4 W
AL dis] MDCM Z&lu] 20% A7 T5: thE
T2 Hl&] A Yepdet ole tiAnlgo] v
o 719k Aoy gy Jeiy AT gL
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Table 3. Texture properties of crab-flavored sausage by mixed proportion of surimi materials

Treatments” Brittleness Hardness Cohesiveness Springiness Gumminess Chewiness
kg) (kg (%) (mm) (kg) (kg*mm)
C 0.15% 0.16* 43,747 13.65° 6.804 92.86%

Ti 0.08" 0.09¢ 52.70%¢ 14.05% 4.76° 66.89°
T2 0.08% 0.09° 53.09%¢ 13.958 4.61° 64.21%
T3 0.06° 0.08¢ 56.34% 14.12% 4.808 67.74°
T4 0.04° 0.05° 60.98" 14.034 3.02¢ 42.35¢
TS 0.09% 0.108 50.52¢ 13.9148 5.128 71.198
SE? 0.00 0.00 1.15 0.11 0.16 2.24

Y Treatments are the same as in Table 1.

Y Pooled SE.

A€ Means with different superscripts in the same column significantly differ at p<0.05.
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Ayl e Ag Yrlsiy, off 2o FJ b
3] sl Suzuki(1981)9) B9} xjo]& Bt} o]
2gh 23 BAL I F2ELAR] Ax A 29 HA
o] AT o2 RE 323 FUAEY H7F 2 o
AE Tt AF U =37 ¥HeEE 7MAE = Y
(Desmond and Kenny, 1998; Totosaus, 2004; Moon et al.,
2006)3 FHom, BrtEAE o83t pH Ao R
Az T F 227 giRE oA ¢ A
FollA 7P XM 23S JERIthE Bil(Park ef al,
2005)7} SekdE A}

4 &Y

F2|n}] A58 EFHE wE ATt o} &4AX]e] A
E£/9& Table 49} 20} Advie izt vlsle] T2E
ALala BE MEATFES K94 AolE HolR] ek
wlde) oz} Ao] B Ay, A%w 2 A
Aee gz Higld BE A2 el frojder ¢
A veton, 9754 o] WeldS diAulEo]
FoHSFE fod o7 B UETHp<0.05). 3 He)
A%dl sl MDCM $8]v] 20% A7 T5= U2 X
o Bisl =4 JelsTh a8y fEulE g831y
Mol B Aluisl 22 228 E7) 98 $e8 ¢
WA WA AT o} o] W AU Akl Wy
2 gjzFo) Hlsle] MDCM £:8]9] 20%2 HeldS o)
A T5E ALsir ym A HelrE5L 3oz wA
Yebger, §7ked Feivie] HedS dAvlge]
oFeE {9202 A VERGTHp<0.05). BV &
AujE HHASES 66.66%7H2] AR 7] W2 i)
Hlgo] Fold4E A B4 ghEo] ¥ Yehie], MDCM
299 75 HedSel ] 20% T tiA|AIZ] Az
o 71918 Aoz AdHd. ol Ay Wy 44
2] elr| Ao 284 whilde] AR =E A3 7}
A7 AEE ok 7T Bl (Park et al., 2003)

7t 22T E v

ol

= 20
WA 2do] HEAQ Aow PRET Jung 5(2004)
o olf, e @ HA sege olgsle ad

SEERE

£ nn} glolse s diz] gitlelsdaiso] oy =
Yok gl Zo] A58 wE A 549 Aolg A

2 3 =

2SIt
Feiv] 4552) Eqhlge) mE At o45arAe &
%87t 29 Table 59 20 9, AR B AAH 7

TE 2T oz Higle B AuTEe] froHoR
SA velster, 57 Feivlel dHds dAuE
| 2o FolH oz Wi Yelsth(p<0.05). ol8g
AnE F3l PS5 BE AyTolA izl vlg) we
HAFE A5s71e siov, 7k 2 MDCM S2)7
Whre T Aole dNeH, HHESS Bk
A el 2 33.33% A TiY] B 223 2 AHA
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Table 5. Sensory evaluation” of crab-flavored sausage by
mixed proportion of surimi materials

Treatments® Flavor Texture Overa%lh
acceptability
c 8.44% 8.674 8614
Tl 6.89° 7.33B 6,043
T2 6.678 6.11€ 6.17¢
T3 6.448 6.22¢ 6.22C
T4 4.67° 4.44P 4617
T5 6.44° 7.67° 6.78°
SEY 022 0.20 0.19

VSensory evaluation were assessed on 9 point scale base on
I=extremely bad or slight, 9=extremely good or much.
? Treatments are the same as in Table 1.
¥ Pooled SE.
4P Means with different superscripts in the same column signifi-
cantly differ at p<0.05.

Table 4. Gel characteristics of crab-flavored sausage by mixed proportion of surimi materials

Treatments” Shear Force Folding Breaking Deformation Gel strength Jelly strength

(kg/em?) Test? force (g) (mm) {g/em?) (g*mm)

C 1.414 5.00% 245,674 6.05% 1250174 1487.754

Tl 1.2748 4,338 148.33¢ 4.438¢ 755.46° 657.50¢

T2 1.208 4,008 134.00° 4.228¢ 682.46" 567.27°

T3 1.3248 4.008 110.678 3.57¢ 563.95E 393.92°

T4 1.3148 1.00¢ 56.67° 3.45° 288.60° 193.08"

T5 1.3048 5.00% 165.678 5.3748 843.738 890.77"
SEY 0.04 0.14 4.11 0.49 20.95 53.56

Y Treatments are the same as in Table 1.

5 (no crack showing after folding twice), 4 (no crack showing after folding in half), 3 (cracks gradually when folded in half), 2 (cracks

immediately when folded in half}, 1 (breaks by finger pressure).
» Pooled SE.

AF Means with different superscripts in the same column significantly differ at p<0.05.
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29l 7|3 %7} 1 olake) tiA] ol vl F2 HFE
9|53t 53] MDCM $21)9] A9- 20% AT
L]_u}% Ao ZAIE IAZ 2 o)A thA| Tkl u}b
2 A9E #Elx] HE3g o MDCM F8]H] 20%7HA]
xﬂ%ﬁ’% Y 295 JeRiUL

(=]
40 "

25 A I5ES A5AS A 58 AE]
o) ¢4 Uéﬂ%%%" & oA 3B Ay £ A
&g FHsA FAHoE AxE ] 55 ¥
BASC tish pH Y-S ©)1 &8 W72 s
B TIL 3333%, T2E 50%, T3E 66.66%, T4 100%
9 TSE MDCMIAEEAS) 871 20% thAsld
Zyzre] Aol Fdg o] ME, Fice) 2 A7t
A 55 2o Az AR SR 2HH EA4S
A% Aiks US3 2k ﬁ.E’i%’E B, A4, 484,
HYA5, ARE, AGPs 9 F5E7e] o, 2ag 2
AAA e 27 vgtd BE AHzlTEe] 9
Moz v Ueston, g7isAr sejnle) Hejds o
AHlgo] BT E X oR W UERH(p<0.05) §F
A 33 s izl Bisle] RE A FEol
fFojHoz =4 vegton], gyl Salv)e] e
5 dARlEo] wold4E foFom =A JeEgt
(p<0.05). A7INE ZH9} AYg2 2Tl Hlsty
MDCM %&}7] 20%% HejAS A3 T5E A9stn
Uz MFES FoFoE WA YEsten, W7k
A gejnl g %‘ﬂi A& A Eo] wolAFE foFez
W7 GER(p<0.05) Al o} &A4A2]2] 2AH B8 11
A W H7id ¥ MDCM ] 38] e deks of

2 REAZICHE HejaSo) tha) 33.66% 9 20%7H A=
A 4 g Hog ddEr)
#dAtel 2
o] =2 FHRIE/NEARA@ARE 105128-3) A| ol
ogle] ATE ALZ olel| ZA=HUT
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