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ABSTRACT

This study was carried out to compare the physico-chemical and sensory characteristics of surimi
manufactured by four different materials. We prepared surimi from alaska pollack, as the control, by
washing method. The different treatments of surimi were manufactured by pH 11.0 adjustments with barren
hen breast meat (T1), commercial mechanically deboned chicken meat (MDCM)-S. Co. (T2) and MDCM- J.
Co. (T3). Whiteness, cohesiveness and overall acceptability were significantly higher but gumminess,
chewiness and gel characteristics were significantly lower in control than other surimi samples (P<0.05).
Lightness, brittleness, deformation, jelly strength and flavor were higher but texture properties and folding
test of T1 were lower than those of other treatments (P<0.05). Texture properties, shear force and gel
characteristics were higher, while deformation and acceptability of T2 were lower than those of other
treatments (P<0.05). On the other hand, cohesiveness was higher, and lightness and whiteness were lower
in T3 than those of other treatments (P<0.05). Correlation coefficients (>0.9) among texture properties and
gel characteristics was positive, while negative among surface surimi colors (P<0.05). The content of crude
protein, cohesiveness and gel characteristics indicated that the acceptable surimi can be made is replaced
barren hen breast meat and MDCM.
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I. M 2 HAAAE £ 84 oSTuARA ek

g s Theshl f1Rk F3 AR AR

FeuE oFE mfete] FA TS S f¥ 3 dtk(Parky} Morrissey, 2000). 279
oA, A4, Agg A S9E 58 FEe £ o9 o g9 wax A g
AAS I FAAFERATE 53 T Ws ® 5o o Z2AH7] wite] F2 w9l

Corresponding author : H. S. Yang, Division of Applied Life Science, Gyeongsang National University, Jinju
660-701, Korea. Tel : 82-55-757-2519, E-mail : hsyang1123@hanmail.net

—395—



Jin et al. ;

2 AHES $EnE Az ATNA,
1999)

HA S 919l 377 B2 av]ES HY
F=o] TuH o 4% rhEgow olgd
oA Al ojeles A den, iyl
o A9 GAl IV} B TS AR
ol AzshA @a k. 53] A E8=
7F ojAE= Al B a3 oo FAE
ol e wWES 7R 35 A9 s
(MRM: mechanical recovery meat, MDCM:
mechanical deboned chicken meat, MDTM:

mechanical deboned turkey meat)S -&3lo] =
FORFYH SuMdS st 1 dEE
A-g3t7] Ao, 55 FEvee 4t

fo]Z ARR ¥ 3L 2ltH(Knight, 1992).

AR BE AU fea A
golo) 2% % pH7h AE 4TS viAY

(LeeQ} Han, 1999a), A &l oTEr S =

FEue] F4d s mHtae

(Lee 5, 1099)e} #ol Az TG F A
7F 57kl whet SddFe A Ay A&
Aol HF FE&Y AR oo ZIrKStef-
annson¥} Hultin, 1994; Lin®} Park, 1996). wz}
A 718 FARS gl Hzo AEA N
A 2HpH 25)7 L2 (pH 105) &ollA] o
S-S EAA FFA pH AR
thlzle] As EAS FAES 1 ALEWO]
A o] A5E A tHUnderland 5, 2002; Venu-

gopal 5, 2002; Kristinsson=} Hultin, 2003).
oS o] &g FE|vlel M E B AT
7} Hol dov F5& o]&3 g n|d EHfIf}
AT == WIS, davl,
A= 55 &3 A5 FF5 olFaL
ITHLeeo} Han, 1999ab; Lee -5, 1999; Smyth
o} Oneill, 1997; Wimmer %, 1993; Yang¥}
Froning, 1992). 121} o] 9] AG&= FAHHS
o]-g3t FEn| Ax= FAe] obd pH =4
Ho 7 AF3 skl B3k Aqte gt
S =5vey] F9E ol&d B AT

e,

Effect of pH Adjustment on Characteristics of Surimi

§= s
=1

(Jung 5, 2004; Jin %5, 2007)7} &%
=9 A4 2 MDCM Z43F A A
glojtt, webrd 2 AFE FAHeRE
HEI AT v]aA] HAI7HE4A B MDCM
f3lo] pH ZAPo R 353 iz
gu))o] AFoRA 9 54 o}, HHd
A 7bsd 2 EFS FEREA 5% A
A AEEAY TS EREAt
O

b,

0 32

o fy & fo

N
mln{ﬂ'ﬁoo‘q‘
> lo & )y ooy poox

ol
29)

1. 2o H=

AR &8 5 =4 = @A =
I AY T UAEPA) B 2 & 5
o] —25TeA 271 W5 EHagk HAVE
2270 A FdE =
Lima Co. France)E ©
o] wiel wio] £o] U= wV|E T
MDCM(mechanically deboned chicken meat) 1%
S5 29 A ARE A ZP sk
chopper(MGB-32, gr=%-7|, g=)= 3mm %3
3k % silent cutter(AS-30, Ramon Co., Spain)=
HAleHA 423 A” 5 6ul T =5 Thet
o] homogenizer(T25B, IKA Sdn. Bhd., Malaysia)
2 8,000 rpmollA] 30%3F w3 AN
¥A 359 18H o Z}7t o gk & o 3o
o] 1 N NaOHE °]&ate] A3 17 (ung &,
2004)°ll wheh W %%3 9k Gy %
21 pH 112 Z=H3 & 3% A&5U4EE7]
(J-1250, s+ 73}, S)E 10,000 x goll 4] 254
7F QAR S HASEAAT T 5512) 1
ANZ(AAZA, D S W F03
(B84 2 Feyunde I 3

iﬂ
w
o
£l
=
<
ol
L
ey
=
i)
o
e}
2
>
~
Z b b ob

—396—



stics of Surimi

FEFATE 1*=89.2, a*=0921, b*=

—

Jin et al. ; Effect of pH Adjustment on Characteri
NaOHE o]g3te] 7002 Z4daqh &3 th o]y
pHE ZA3 Feine] FAC da) &HlE 07830 33l
9l <laksd [FOS/ENR, Ei ), Zz9l
& s @) MET Y EEY
D A AFH(EAEE, Azl 2@ Z27He Instron  3343(US/MX50,
A&D Co., USA)S o]&ate] Hek7Kkglem’):
FYNS AHERx1cmo® A2 F H7kd
ABEE 7IEE 53] knifed plunger2 A 3131
om, A 7S ARE A F AA
(46x2cm)2] Z7|Z ZE} plunger No. 3°.=

(Sigma) 5% =
AFEF 40, FEIMUEF(FS) 30,
ZOIMIER 30%] 0.3% L
CJ, 88%) 2%E FH7kste] TL(HA 7Ha4 F¢
), T2(S*F MDCM <=2]7]), T3(3A} MDCM 5=
o)) A2 slen, R0 FAH
2 Azso] YeHAgUAA

=A3819aL o] W A 2712 Table 29} 7T

, A 2 A 7}E=E Okada

=4
=, wEs
of uwel AYTFH A|5(D3.0 x
Rheometer(EZ-test,

of ol dnkao
(EM)= 5%, 214FA 0.3%)7) oln] H7bEe] —
25TColA ML Ws Had HejAF[
AEFE A s F A AEEET
CJ, 88%) 2%% F7} #H7kste] Wl Ag+E = 4 2
T PVDC(23.0x15 cm)oll %43k < autoclaveol] RS AR
A 90C/0EIF AAE F s2= FEER 30 (1964)°] ¥
Bk @7k F FA B olgsigith o]  20emE  FHem Al
w] gL W, HAVSA 2 SAe) AL Shimadzu, Japan)°l -3 plunger No. 5(@5 mm)
MDCM 5o Adubgi A4S Table 17 ¢ = FASHL 60mm/mine] KRR A o
=3 7 5(g), WHw(mm), AT (glem?) 2L Ae
Ar(g*mm)E S eH3Ith
2. MEu
(5) #s¥7t
1) LeyE 7= & Fd9 1089 299 <)
QU RS AOAC(LO90) BHlo] Wl rte  FelulE thdow od Hmgow Ao
Az, zowA 3EES Micro kjeldahled 2 ™, 182 w9 vpL}h vha(extremely bad or
ZAv} gekS Soxhlet =S 7F 33 wkE slight), 992 wl$- EAv “3Hextremely good
=243} or much)o.& EAISHA st Hsi7tE A
Skt
@ 5
S22 Chromameter(CR-400, Minolta Co., 3. EAEA
Japan)& AHE3StY] FUdH Al E 93] WHE =
gstolon, MALE(W)= L*-3b*=  AlLbelSl o]4Fe] AgloA dojxl HAibi= SAS(1999)<]
Table 1. Proximate analysis of ingredients
Treatments” Moisture (%) Crude protein (%) Crude fat (%) Ash (%)
C (alaska Pollack) 80.30 17.50 0.70 1.50
75.10 23.30 0.40 1.20
66.00 12.54 19.87
64.15 11.66 23.30

T

1 (Chicken breast meat)
T2 (S. MDCM)
T3 (J. MDCM)
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Table 2. Conditions of Instron for texture

analysis
Items Shear force Texture
Table speed 200 mm/min 200 mm/min
Sample speed 80 m/s 60 m/s
Load cell 10 kg 10 kg
Adapter area 30 mm’ 28 mm’
Sample size @20x20 mm @20x20 mm
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Table 3. Proximate compositions of surimi manufactured by different materials

Treatments” Moisture (%) Crude protein (%) Crude fat (%)
C 80.09 15.62° 2.14°
T1 80.75 17.31% 0.47°
T2 80.53 12.31° 4.95"
T3 80.65 14.06° 3.26°
SE? 0.46 0.23 0.04

Y C: alaska pollack, T1: chicken breast meat, T2: mechanically deboned chicken meat (MDCM)-S. Co., T3:

mechanically deboned chicken meat (MDCM)-J. Co.
2 pooled standard error.

P Means with different superscripts in the same column significantly differ at P<0.05.
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Table 4. Meat color of surimi manufactured by different materials

Treatments” Lightness (L*) Redness (a*) Yellowness (b*) Whiteness (W)
C 75.29° 0.54° -2.51° 82.81"
T1 80.59" 2.56° 7.99° 56.62°
T2 62.77° 9.22° 10.25% 32.01°
T3 56.18° 12.62° 9.83° 26.69°
SE? 0.41 0.13 0.07 0.48

Y Treatments are the same as in Table 3.

2 Pooled standard error.

AD Means with different superscripts in the same column significantly differ at P<0.05.

Table 5. Texture properties of surimi manufactured by different materials

Treatments® Brittleness Hardness  Cohesiveness Springiness Gumminess  Chewiness
(kg) (ka) (%) (mm) (k) (kg*mm)
C 0.20° 0.27° 55.00" 13.74 14.68° 201.90°
Tl 0.31% 0.35° 4753° 13.43 16.57° 222.83¢
T2 0.32% 0.56" 53.23"® 13.56 29,90 405.39"
T3 0.20° 0.36° 59.72" 13,57 21.86° 296.83°
SE? 0.02 0.01 1.98 0.17 0.94 14.70

Y Treatments are the same as in Table 3.

2 Pooled standard error.

A€ Means with different superscripts in the same column significantly differ at P<0.05.

2000; Chen, 2002)¢} #ro] <=

A el SuE A8 A9 ANEE
2 =

H.3(Nowsad -5,

gu] AxE FA

pus

£ B8 2gwudel A7E o slelw)

a8y Ao AxF

FolAe] e WE U e

z7oF 2l A

= yehd AL pH 2EH 47 AR
Az" Fvle == myoglobin hemo-
globin 3ol F2 Ade} AlsErh

Asgol mhe Fevle] 24 SHE Table

59 2t} EW7 N (brittleness)= T13F T200 4
o XHAEE Ho|H, X (hardness)= T27}
7P w=skar gzl T gl dEbstr

(P<0.05). FFEme] FEjE

st "a3dk 3l -§-34d(cohesiveness)
T-9F T34 7Hd =okar Tio] 71 sHgte
(P<0.05), T1S A|9Jst + HEFE2 U=
zolE Holx| gtk olefg A= A
o] Frh= Ze ovlet, WEjA%e] A 7t
8 TA dERAM T3 AT A A
A3 Zlo=m wddnh T3k 714 (gumminess)
J(chewiness)> T27} 7H4 =94al iz
T T10] 7Pg Wdth(P<0.05). ol# st =%
EXLS THAFEE LAA A FA] Lot A
o AAIHoRRY FEI FEvFARE
A7 2 gAE skl #, 2AA Al 2
2807 o]gd 4= 9lom(Desmonde} Kenny,
1998; Moon ‘%, 2006), pH Z&ol| & =7}

TaE &8 o T &Y AETelA

SE
"
oot

—399—



Jin et al. ; Effect of pH Adjustment on Characteristics of Surimi

714 Ahs 220 PAHS Bausiitt (Park  (Park %, 2003b)et o], L, WEgk 2
5, 2005). webd HAVEA 2 MDCMSS AREIF 2842 Sv] dild zzo] ok
$e3 Eus gzl PedSsy v ol Aoz Jawch Park 5(20032)> Ah}
o FARIAY 2318 2 Ax, A4 2 A ﬂalfa Aol A 855 Ae] T te

i el HlMﬂH 2k xmwﬂr o] A

i e u‘i-t— quWJEQ‘r WS
4. My 2 4 84 <7MA171H, Jung 5:(2004)2- 1<, w7HEA B
;A Soke] S-S o] &ate] G TP
AmFo] wE FEv)o] Adrt 2 A 54 £33 dwAe] A B HA sl ARt
< Table 63 ot A7k T27F ©h& AElT- mn} vlo>urpsabssi«] sithe]>zgasol
ol Wl 7 WERRtiP<0.05). E3 A 5 om mokris Buel o] dE o wE
el s A= T27F 7P = %aL tiE7E 549 Heolg RE & Fuh EEE Jin
7PE Sl e THP<0.05). M@ g2 T1o] 7k (2007)& pH ZAEWoR FEv] ARA =&
oS dlETet T2 7P wWskou miteE 289 SEnEtieE SobsAA
(P<0.05), T1& AR F+ A27E52 dE79 2 wggh 9 AZ5E Jehggich 54 2
zpol7b AT AFE== T27F 7P w9kaL ol mgeAle] AR sk ARESh vy gE
Z77F 7P STP<0.05). a3 A AEE = pzoldel Hlaw Al wulASolA] o iz
Tk T27F 718 #=8kar dix77F 7P ke yebds #<18k thiNowsad 5, 2000).
U 139k dixreke Afel7h glioh 7MY

o ot & My rlo tob

A T10] thE Al sl wiE SelTh ANt 5 mismop o Al

Ao s e ol ‘a—}—%#% b

A, APk WPEA oS el ol w gl we Feule] Aegrt Ak
S5 wrk ole@ ke viay] e £ Table Tt Ak A dETE P wE AS
gu] Aol 283 wido] s dAs] & F58iglen] T2¢k T3 7P w2 HSE
S7PNZIAL WEEE g SN 2ol G5SIgInKP<0.05). A Ve

Table 6. Gel characteristics of surimi manufactured by different materials

Shear force  Breaking force Deformation  Gel strength  Jelly strength Folding

Treatments” =\ o) © (mm) (glemd) (g*mm) test ?

C 1.60° 328.33° 4.82° 1,672.19° 1,581.50° 4.00*

Tl 1.59° 394.00° 8.95" 2,006.63° 3,547.42% 317°

T2 2.10% 631.33" 5.70° 3,215.36" 3,605.63" 433"

T3 1.67° 405.00° 6.92"° 2,062.65° 2,775.92°° 383"
SE? 0.06 14.60 0.01 74.35 379.13 0.20

Y Treatments are the same as in Table 3.

2 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 standard error.
© Means with different superscripts in the same column significantly differ at P<0.05.
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Table 7. Sensory evaluation” of surimi manufactured by different materials

Treatments® Color Aroma Flavor Tenderness accoe\;;gg::i ty
C 7.43% 7.14% 6.71% 7.29% 7.14%
T1 5.86° 6.00° 6.29" 5.86° 5.86°
T2 5.43° 5.86° 5.43° 5.00 5.43°
T3 5.00° 5.71° 6.00"° 6.43° 5.64°
SE? 0.22 0.28 0.25 0.29 0.17

Y Sensory evaluation were assessed on 9 point scale base on l=extremely bad or slight, 9=extremely good or

much.
2 Treatments are the same as in Table 3.
¥ Pooled standard error.

A€ Means with different superscripts in the same column significantly differ at P<0.05.

Table 8. Correlation coefficients between quality parameters of surimi

different materials

manufactured by

Items” CMC MCL MCa MCb BF GS Br Ha
MCa -0.95
MCW 0.91 -0.94 -0.93
BF
GS 1.00
Br 0.95 0.95
Ha 0.95 0.95 0.99
Gu 0.95 0.95 0.96 0.97
Ch 0.95 0.95 0.95 0.96

Ycme (cooked meat color), MCL (meat color lightness), MCa (meat color redness), MCb (meat color
Br (brittleness), Ha

yellowness), MCW (meat color whiteness), BF (breaking force), GS (gel strength),

(hardness), Gu (gumminess) and Ch (chewiness).
2 pooled standard error.

* Level of significance of correlation coefficients (0.9) :
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