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Analysis of Surimi-based Products
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Abstract

The texture profile analysis (TPA) parameters of commercial surimi-based products were evaluated at various
compression test conditions. Cylindrical specimens of diameter to length (D/L) ratio of 1.0, 1.5, 2.0 cm/min
were compressed to 50, 65 and 80% using crosshead speeds of 1.7, 3.3, 6.7 cm/min. TPA parameters of
three surimi-based products (hardness-1, hardness-2, cohesiveness, springiness, chewiness and gumminess)
were analyzed statistically. The TPA parameters were modified by dividing with cross section area and strain.
The TPA parameters were affected by D/L and compression ratio except for crosshead speed for all three
surimi-based products. The recommended test conditions for TPA of surimi-based products seem to be D/L
of 1.5, compression ratio of 80%, and crosshead speed of 1.7 to 6.7 cm/min.
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Table 1. Texture profile parameters used by various investigators for gel products

Compression Crosshead speed

Investigator(s) Product L(cm) D(cm) D/L ratio(%) (mmy/min) Instrument
Toda et al(1971) Plant protein gels 20 3.0 1.5 85 408 GF Texturometer
Yasumatsu et. al(1972a)  Soybean derived gels 20 30 1.5 85 408 GF Texturometer
Yasumatsu et al(1972b) Kamaboko with 2.0 3.0 1.5 85 408 GF Texturometer
soybean ingredients
Szczesniak(1975b) Gel systems 22 50 227 86 450 GF Texturometer
Szczesniak and Hall Gels 2.2 5.0 227 86 450 GF Texturometer
(1975)
Kobayashi and Nakahama Mixed gels: k-carrageenan/ 12 30 25 83.3 240 Rheometer
(1986) gelatinand agar/gelatin
Munoz et al(1986a) Gelatin gels 20 40,75,85 50, 200 Instron
(cm*) 70,85
Munoz et al(1986b) Gelatin, sodium alginate and 2.0 20,80 200 Instron
K-carrageenan gels (cm®)
Trzeciecki et al(1992) Agar,pectin,gelling starch 3.0 38 1.23 20 Instron
and gelatin gels
Konstance(1993) Calcium caseinate gels 1.5 1.5 I 50 50 Instron
Tang et al(1995) Whey protein 20 25 1.25 50 50 Instron

concentrate gel

W vl GRS Hrlsled o KA B
TPA $3S 1T FAZAES Arstazt g

Mz W Uy

Mz

2 AYe AE2E A Al o e o]]dA)
T F AEZ 227 zlelrt o= Al AHA AE
(A, B, CyF Ad3le A3l o5 AE F A
BAIFL H7 o Folx, CAIEL Rlo]Eof &8lc) A
AFL] AEe] FAWEL YEAE 467%, AWHE
124%, =A% 18.7%, AASF 21.7%, 71ek@AYG, =
ul&, pH 243 §) 05%°)1%, BAZ2] Q& FAv)
£ JFASE 473%, 2HAE 142%, AT 129,
AAT 33.1%, 7IeHAAE, 2R F) 4290t} =
g FolEql CAlEe] AEE WEHS 60.1%, 2HA
+ 6.1%, AMT 29.1%, 7|ebAAYD, 2ulg, pH 2
A F) 4.7% ¥R FAE ot o]F o] 8<lA]
T2 FET oo 79T ARE ¥R 8 3
batch® A|lZFglom AF ZA] 25CoA] WE B
Helwh AFARZ AR Aele JEAES 2447
Aol 4°C YA sFAIA 1 oFSd ARl

A

AR steel boreE AMESle] YFPo= whEgle
o AR2 Fele} 7Y vl & DALY 10, 15 202
T3] 3] AR ol 1emE M &
A, A Dy 1.0, 1.5, 2.0 cmE g} A|REL

Al 2ol A Texture Analyser (TA-TX2, EnglandyE& AR$-
3ted 1.7, 33, 6.7cm/min®] M EEE A)g B9
Eeololl W8 50, 65, 80% & (compression ratio)E-
saslsden, 33 wHE- Al

ZEZE HREM (TPA)

TPA =R 423 7 Z-I(hardness-1), 7 E-2(hard-
ness-2), -8-3 4 (cohesiveness), ©F A (springiness), ZA]
(gumminess), 384 (chewiness) o] AAFAUT}. A=
-1 Fig. oM RedF3 9l%o] A s gtaelA 7}
A & HHYBE Qvlstn, Ax2= F WA o
oA 7 w2 AU GE L3 wEge 3

ono=Mom™m

Distance(mm)

Fig. 1. Typical force-distance curve in TPA test.
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Table 2. Duncan's test results for the TPA parameters of sample A

Mean values

HI(N/em?) H2(N/em?) E(cm?) COH GUM(N/em?) CHEW(J/cm®)
D/L
20 27.79ab 24.05ab 0.253¢ 0.605a 15.74a 3.84c
1.5 31.28a 27.13a 0.463b 0.598a 17.26a 7.55b
1.0 19.97b 17.47b 0.976a 0.542a 9.52b 9.10a
Speed(cm/min)
6.7 27.51a 22.93a 0.561a 0.578a 14.63a 7.19a
33 26.11a 23.45a 0.561a 0.584a 14.31a 6.84a
1.7 2541a 22.32a 0.548a 0.560a 13.57a 647a
Compression(%)
50 11.88¢c 10.63c 0.640a 0.684a 8.16¢c 4.84b
65 22.65b 19.8%b 0.567a 0.616b 14.03b 7.40a
80 44.50a 37.34a 0.477a 0.435¢ 20.31a 8.26a

Correlation coefficients

D/L 0.11(0.31) 0.20(0.07) -0.94(F*%) 0.19(0.08) 0.37(**) -0.89(***)
Speed 0.05(0.60) 0.01(0.86) 0.01(0.89) 0.01(0.93) 0.05(0.59) 0.09(0.39)
Comp. 0.88(***) 0.86(***) -0.20(0.06) -0.86(***) 0.72(***) 0.46(***)
Range 7.78-62.89 6.91-56.00  0.195-1.220 0.30-0.725 5.38-36.21 2.06-13.41
D/L = diameter to length ratio; Comp. = compression; ***= p<0.0001; **=p=<0.001; HI = hardness-1
H2 = hardness-2; E = springiness; COH = cohesiveness; GUM = gumminess; CHEW = chewiness;

TPA = texture profile analysis.

a,b,c = Data with the same letter in a column, within a category, are not significantly at p>0.05 level.
Numbers in the brackets are the probabilities that there is no correlation.
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Table 3. Duncan's test results for the TPA parameters of sample B

Mean value
HI1(N/cm?) H2(N/cm?) E(cm®) COH GUM(N/cm? CHEW(J/cm®")
D/L
2.0 17.38a 1421a 0.264¢ 0.408a 6.99a 1.76¢
1.5 18.49a 15.16a 0.472b 0.419a 7.51a 3.50b
1.0 12.33b 9.37b 1.055a 0.393a 4.41b 4.86a
Speed(cm/min)
6.7 17.16a 13.29a 0.621a 0.412a 6.87a 3.81a
33 16.01a 13.07a 0.600a 0.414a 6.45a 3.49a
1.7 15.03a 12.51a 0.567a 0.394a 5.5%8a 2.82a
Compression( %)
50 9.55¢ 6.96¢c 0.645a 0.492a 4.74b 2.73b
65 11.95b 9.72b 0.596a 0.341b 4.68b 2.49b
80 26.70a 22.03a 0.550a 0.345b 9.48a 4.90a
Correlation coefficients
D/L 0.24(0.02) 0.26(0.01) -0.94(+**) 0.07(0.50) 0.36(*+*) -0.65(+**)
Speed 0.10(0.35) 0.04(0.71) 0.06(0.58) 0.07(0.48) 0.17(0.12) 0.19(0.07)
Comp. 0.84(**%) 0.85(%**) 0.41(**%) -0.67(*+**) 0.67 (%) 0.45(**)
Range 5.56-35.44 3.99-30.06 0.191-1.340  0.272-0.594 2.44-13.66 1.15-9.50
D/L = diameter to length ratio; Comp. = compression; ***= p<0.0001; **= p=<0.001; HI = hardness-1

H2 = hardness-2; E = springiness; COH = cohesiveness; GUM = gumminess; CHEW = chewiness;

TPA = texture profile analysis.

a,b,c = Data with the same letter in a column, within a category, are not significantly at p>0.05 level.
Numbers in the brackets are the probabilities that there is no correlation.
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Table 4. Duncan's test results for the TPA parameters of sample C

Mean values
HI1(N/cm?) H2(N/cm?) E(cm™) COH GUM(N/cm* CHEW(}/cm*)
D/L
20 27.08a 23.24a 0.282¢ 0.572ab 14.65a 4.18¢
1.5 2791a 23.45a 0.541b 0.593a 14.95a 7.46b
1.0 23.94a 18.42a 1.125a 0.505b 10.97b 12.35a
Speed(cm/min)
6.7 22.93a 21.57a 0.648a 0.559% 14.26a 8.78a
33 23.45a 21.49a 0.632a 0.555a 13.09a 7.56a
1.7 22.32a 22.05a 0.621a 0.556a 13.23a 7.65a
Compression(%)
50 1491¢ 13.06¢ 0.664a 0.726a 10.87¢ 7.12a
65 23.40b 17.82b 0.632a 0.536b 12.70b 7.75a
80 40.57a 33.22a 0.605a 0.408¢ 16.99a 9.12a
Correlation coefficients
D/L 0.11(0.31) 0.20(0.07) -0.94(**x*) 0.19(0.08) 0.37(**) -0.89(+**)
Speed 0.08(0.46) -0.01(0.88) 0.03(0.78) 0.01(0.93) 0.11(0.29) 0.13(0.21)
Comp. 0.92(***) 0.88(***) -0.06(0.55) -0.90(¥**) 0.62(***) 0.21(0.05)
Range 12.11-53.84 10.21-47.02  0.257-1.330 0.30-0.79 7.94-29.16 2.57-15.45

D/L = diameter to length ratio; Comp. = compression; ***= p<0.0001; **=p=<0.001; HI = hardness-1
H2 = hardness-2; E = springiness; COH = cohesiveness; GUM = gumminess; CHEW = chewiness;

TPA = texture profile analysis.

a,b,c =Data with the same letter in a column, within a category, are not significantly at p>0.05 level.
Numbers in the brackets are the probabilities that there is no correlation.

HYEE . HYSEE A A8 25 FAHeE &
A Aol E vep A astet mebd WySE 17
6.7 cm/min®] WM E o HYSEZ UYL &
= AR B5F7E feHal Atelst gle] TPA wiZS
FAAE devhe AL fvlskict

A& ZZ|(DA): DL ¥lEL A8 Ast BY $3
A, AR CY AEE Adt BE mHPE) 238
£ vjF2on, AR B A$E @8 JIHE A
3= DL 1.5%F 200M F-2j Q] 2}olE HoFx]
ookt AlE7) sbatE o) A|8e] Qo] HAEHA F
Alef] A89] Eo] viehb=d], o= ¥ D/ W&
AN o & PAL Zsle] A8 F et 7t
A ©oeh, ojd whEAde) b4 W3 8 (strain)]
2718} olo Ag3He AEE uisid, weld DL
v-§9] F7IE AEr} Ukl ook =3 %8 D/
LolME AlEe] 734 kAo i8] Alae At
Aol A HHHA el wheta] @2 DAL (1)
AAME AR89 Fwel WA T 93t AlE A9 o
e FA1E 4 oot gHAL DM F7tR 3}
423Ed ol& Do F7RRIE o & FxA o
A dFol HE 3 o] Fol AlBige]e) 3]8o] 2

b=z} wFojean,

AEH22 TPA w7 SEL Al 714 ele) o) &
AAIFE EFA DAL shEEol o8l FR2 og3kg g
& Aoz ekt of &g F] AE TPA AYL D/
L=15, 43E =80%, 434S = 1.7-6.7 cm/min®] Al
27 FA s 7o) vigAEidr 2,

2 o

A 7HA Al o8-l Aol dHEt TPA vl7w4Eo]
olg] HERAE s HriEde D Bl
()9 H)&(MAYe] 1, 1.5 29 A&7} 17. 33, 6.7
cvmin®] HEEZ 50%, 65%, 80% UAHSC. TPA
wiAEgel AR, $AE, oA, 24 H3l4de] o
o] om FA R osf wln BN TPA vl
g AR deHeR Jwosy A
2 AgA TPA sINESES A 713 el o F
B5oA DALZ oFEgol ofsl] =A) oJ3ks wlemw
Alge] Z7], WEe) H® o83 WELEE T g3
AgER7 o] AlEZ ZA z}el7} b 7k AlEEY
TPA "I FE-E ME ¥|2E 5 158 Heo F9]
o, o] §adxFEel et TPA FHH AY 2HEL D/



Al E )R] Al 32 WA 1 & (2000)

230
L=15, ¢}%8 =80%, 43S =1.7-6.7 c/ming }
epget.

HAle| =

B AFE FFUARL A7) Aol el A7
Hgl.00d ofel hab =Ruch

—

10.

15

2 #

.Lee, C.M. Surimi process technology. Food Technol.

38: 69-80 (1984)

. Okada, M. History of surimi technology in Japan, pp.

3-22. In: Surimi technology. Lanier, T.C. and Lee,
C.M. (Ed.). Marcel Dekker, Inc., New York, USA
(1992)

. Bourne, M. C. Texture profile analysis. Food Technol.

33: 62-66, 72 (1978)

. Szczesniak. A. S. Sensory Texture Profiling-Historical

and Scientific Perspectives. Food Technol. 52: 54-57
(1998)

. Friedman, H. H., Whitney, J. E. & Szczesniak. A. S.

The texturometer-a new instrument for objective tex-
ture measurement. J. Food Sci. 28: 390-396 (1963)

.Bourne, M. C. Texture profile of ripening pears. J.

Food Sci. 33: 223-226 (1968)

. Breene, W. M. Application of texture profile analysis

to instrumental food texture evaluation. J. Texture
Studies 6: 53-82 (1975)

. Toda, I., Wada, T., Yasumatsu, K. and Ishii, K. Appli-

cation of principal component analysis to food texture
measurement J. Texture Studies 2: 207-219 (1971)

. Yasumatsu, K., Toda, J., Wada, T., Misaki, M. Ishii, K.

Studies on the functional properties of food-grade soy-
bean products. IIl, properties of heat-coagulated gels
from soybean products. Agr. Biol. Chem. 36: 537-543
(1972)

Yasumatsu, K., Misaki, M., Tawada, T., Sawada, K.,
Toda, J. and Ishii, K. Utilization of soybean products
in fish paste products. Agr. Biol. Chem. 36: 737-744
(1972)

Szczesniak, A. S. Textural characterisation of tempera-

16.

20.

2L

22,

23

ture sensitive foods. J. Texture Studies. 6: 139-156

(1975)

. Szczesniak, A.S. and Hall, B. J. Application of the

General Foods Texturometer to specific food products.
J. Texture Studies 6: 117-138 (1975)

. Kobayashi, M. and Nakahama, N. Rheological proper-

ties of mixed gels. J. Texture Studies 17: 161-174
(1986)

. Munoz, A. M. Pangborn, R. M. and Noble, A. C. Sen-

sory and mechanical attributes of gel texture [. Effect
of gelatin concentration. J. Texture Studies 17: 1-16
(1986)

. Munoz, A. M. Pangborn, R. M. and Noble, A. C. Sen-

sory and mechanical attributes of gel texture. II. Gela-
tin, sodium alginate and k-carrageenan gels. J. Texture
Studies 17: 17-36.(1986)

Rzeciecki, M., Swiderski, F. and Fedorowicz, E. Stud-
ies on selection of methods for comparative estimation
of gelling properties of vegetable hydrocolloids and
gelatine. Fruit Process. 2: 173-175 (1992)

. Konstance, R. P. Axial compression properties of cal-

cium caseinate gels. J. Dairy Sci. 76: 3317-3326
(1993)

. Tang, Q., McCarthy, O. J. and Munro, P. A. Effects of

pH on whey protein concentrate gel properties-compar-
isons between small deformation(dynamic) and large
deformation(failure) testing. J. Texture Studies 26: 255-
272 (1995)

.Choi, W.S. and Lee, C.H. Effect of compression test

conditions on the textural parameters of imitation crab-
leg product. Korean J. Food Sci. Technol, 30: 1077-
1084 (1998)

Pons, M and Fiszman, S.M.: Instrumental texture pro-
file analysis with particular reference to gelled systems.
J. Texture Studies 27: 597-624 (1996)

Mittal, G.S., Nadulski, R., Barbut. S. and Negi, S.C.
Textural profile analysis test conditions for meat prod-
ucts. Food Res. Int. 25: 411-417 (1992)

SAS Institute Inc. SAS User's Guide, Cary, NC. USA
(1985)

Peleg, M. The role of the specimen dimensions in
uniaxial compression of food meterials. J. Food Sci.
42: 649-651, 659 (1977)

(19994 79 224 A4



