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Char acterization and Evaluation of the“ Garlic Clove’” Meat Structurein

Processed Fish Products

L1 Xiang, CAl Libin, XIONG Shanbai’, HU Yang'
(College of Food Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abgtract: Twelve grass carp fish fillets, with different degrees of processing, were prepared by controlling the amount of salt added,
processing temperature, and processing time. Through comprehensive use of sensory evaluation, texture analysis, and tissue structure
characterization, the characteristics of the “garlic clove” meat structure in processed fish fillets were described and criteria were established for
their structural evaluation. Significant differences were observed among the sensory scores, textural properties, and tissue morphologies of the
12 groups of processed fish fillets. Processed grass carp fillets with a typical” garlic clove” meat structure can be prepared by controlling the
amount of added salt, processing temperature, and processing time. The sensory score of the “garlic clove” meat structure in processed fish fillets
was positively correlated with the textural parameters like hardness and adhesiveness (P<0.05), and negatively correlated with muscle fiber area
(P<0.01). The texture and tissue structure parameters of processed fish fillets with excellent “garlic clove” meat structure were as follows:
hardness 2 600~3 300 g, elasticity 0.56~0.74, chewiness 600~1 300 g, resilience 0.24~0.32, adhesiveness 240~350 g-sec, muscle fiber area
24 000~32 000 um? and intermuscular distance 16~21 pm. This data provides a technical reference for the reasonable evaluation and
controllable preparation of fish fillets with “garlic clove” meat structure.
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S4 6 4 5
Tl 3 0 5
pm T2 3 4 5
mE T3 3 10 5
T4 3 15 5
DI 3 4 0
Am D2 3 4 3
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Table 2 Sensory evaluation index and scoring standar d of conditioned fillets
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Table 3 Sensory score of conditioned fillets
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S1 3574127° 4434207 3.43+1.624 7E 2 800 g~4 000 g 2 [8], #4175TF S1. Ak S4 [(y5dE
S 743+1.40™  7.14+£1.68  7.86+1.35 BN 047, fKTFHAL 11 40 (0.55~0.75); B& S1 4b

Fofth 11 2 () PE S PEAE 35 7E 580 g~1 300 g Z ],
[ S PEAEISTE 0.24~0.35 Z0H). KEBHESSITE 160 g sec
~350 g-sec Z[f], TAESD ST FIREHMEYE ., [A] & P FURL B
PEAE R EAR T A 11 RS (P<0.05), H51h
1560.33 g+ 0.17 F185.61 g-sec. EEEIPMELF) 5 4H
FESERZAEAE 2 800 g~3 500 g, SAMEAEAE 0.56~0.74,
NHIEHAETE 600 g~1300 g, [FIRPEETE 0.24~0.35, Fifff
PELE 240 g-sec~350 g-sec JFH N o 7E A EE £ i) i
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Table 4 Texture characteristics of conditioned fillets

7.71+1.80°  7.00+1.73%
7.57+0.53*  6.71+1.80%
7.29+0.76*  5.57+0.98"
7.71£1.50°  7.29+1.11%
7.00+1.29*  5.86+1.57™
7.14+121*  5.57+1.27%
6.43+1.90°  4.57+1.27%
6.86+1.35"  6.86+1.35%
7.14+121*  6.57+1.72%
7.86£0.90°  6.57+1.62"

S3  7.71£1.80™
S4  6.430.79™
Tl 6.71+1.38"
T2 8.43+1.13°
T3 7.71L11%
T4 5.43+1.13¢
DI 6.14+1.77%
D2 6.71+0.76™
D3 7.86+1.21%
D4 7.14+1.07™
E: RAER AR FRHATERREE (P<0.05), TH.
H# 3 AIAn, MAMITESHI G RE, S1 A
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H ot AJE /g LA oG /g = At FEW /(g sec)
S1 2 703.09+£332.26% 0.550.05" 560.33+173.42¢ 0.17+0.01¢ 85.61£19.36¢
S2 2 873.834207.45° 0.730.13* 801.75+80.33% 0.25+0.02% 344.14+32.03°
S3 2 966.96+311.24° 0.56+0.03% 618.71£149.56° 0.24+0.02° 240.42+33 77
S4 3126.874293.63% 0.47+0.05° 585.37+124.38° 0.24+0.02° 168.53+23.27"
Tl 2 748.84+409.53% 0.60+0.03% 964.80+154.36™ 0.25+0.02% 264.33+49.37%%
T2 3 129.06+365.70™ 0.56+0.02% 925.43+132.64% 0.26+0.03% 282.51+40.79"
T3 3113.10+114.33% 0.72+0.15° 948.63+£132.64% 0.260.04% 279.02+31.27%
T4 3 785.41+233.30° 0.75+0.04* 959.62+71.08™ 0.25£0.01% 203.97+10.88°
DI 3 516.03+£352.65%® 0.63+0.13%® 925.25+220.12" 0.28+0.04° 218.46+12.60%
D2 2359.93+138.97¢ 0.68+0.13% 946.38+187.63 0.260.03% 249.07+46.05%¢
D3 3 141.41+419.33% 0.73+0.12° 1 169.08+132.22%® 0.32+0.03° 282.57+37.07%
D4 3 465.59+135.22% 0.74+0.17° 1 302.69+251.58° 0.35+0.04* 293.28+39.67°
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Fig.2 Tissue structure of cross section in conditioned fillets after
Masson staining (M agnification: 100x)
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Fig.3 Tissue structure of longitudinal section in conditioned
fillets after Masson staining (M agnification: 100x)
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Table5Musclefiber areaand intermuscular distance of
conditioned fillets
& LR/

PILIE] SE % /um

Sl 3293649 374° 15.06+5.16%F
S2 29 590+8 945 18.1049.46°%
S3 24 608+8 413% 18.15+6.29%
S4 21 85146 672° 45.67+6.26"
Tl 2522349 337°% 11.73+3.85"
T2 24 03248 452% 14.78+4.26%¢
T3 22 113+7 818° 14.84+7.90%
T4 32 11845 185" 20.18+6.37%
D1 3896549 161 13.05+5.49
D2 31 950+9 649" 17.5146.50°
D3 28 31348 626™¢ 20.91+8.48°
D4 26 135+6 337°% 33.7245.77°
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Fig.4 Transmission electron microscope photos of
microstructurein conditioned filllets (L ongitudinal,
magnification: 20 000x)
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Table 6 Correlation analysis among sensory quality, texture
parametersand structural characteristicsof " garlic clove-like
meat" in conditioned fillets

I FEAT r P
AR JE-TPA 0.22 0.04
38 -TPA 0.03 0.77
wH 7 -TPA 0.20 0.07
=) 4 H-TPA 0.17 0.11
SFEHEPE-TPA 0.63 <0.01
LA Y AR- LA AR 45 M) -0.41 <0.01
W) PE 3 -2 4R 45 4 0.13 0.26

7E: P<0.05 AT PARARE R FAK, P<0.01 A TAIEATIER
BEMK.

N T R ARy SR S BRI G5 R R0 £ R<
R ATt DAYV L S e e T = A e ol
WK PE S S R PR S50 S5 AR It HEA T A DG
ST, FRIRR SR VT 7 5 SRR AR AR S 2 ) R
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Fig.5 Classification results of " garlic cloves-like meat"
structurein conditioned fillets

xR7 EEER “TRRR SENFRITNIRE
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