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Fig. 1 Appearance of restructured jerky made from

grouper off-cuts using different adhesive formulations.
Group a (Control): No adhesives used; Group b: High
salt content; Group c: Added polysaccharides, quality
improver, phosphate, and low salt content; Group d:
Added polysaccharides, quality improver, phosphate,
and high salt content; Group e: Used enzyme.

Table 1 Adhesive compositions for restructured fish

meat
Group Adhesive composition
a Control (no adhesives used)

b High salt content

Added polysaccharides, quality improver,

¢ phosphate, and low salt content

d Added polysaccharides, quality improver,
phosphate, and high salt content

e Used enzyme
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Fig. 2 (A) Cohesiveness and (B) springiness of
restructured jerky from grouper off-cuts made with
different adhesives. Group a (Control): No adhesives
used; Group b: High salt content; Group c: Added
polysaccharides, quality improver, phosphate, and low
salt content; Group d: Added polysaccharides, quality
improver, phosphate, and high salt content; Group e:
Used enzyme. Data are presented as mean =+ standard
deviation (n=3), with statistical significance set at p <
0.05.
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Fig. 3 (A) Cohesiveness and (B) springiness of

restructured jerky made from grouper off-cuts using

different adhesives during the low-temperature

gelation process. Group a (Control): No adhesives
used; Group c: Added polysaccharides, quality
improver, phosphate, and low salt content; Group e:
Added enzyme. Data are presented as mean =
standard deviation (n=3).
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Table 2 Moisture content and water activity of 3 mm-thick restructured jerky made from grouper off-cuts after one-

stage and two-stage baking processes

Moisture (%) Aw
Group
One-stage baking Two-stage baking One-stage baking Two-stage baking
a 38.07 = 1.31 10.00 = 1.37 0.87 £ 0.01 0.64 = 0.01
C 3213 £1.84 11.53 £1.91 0.82 = 0.02 0.64 + 0.04
e 26.07 + 2.64 11.83 £2.90 0.82 £ 0.01 0.71 £ 0.04

Data are presented as mean * standard deviation (n=3).

Group a (Control): No adhesives used; Group c: Added polysaccharides, quality improver, phosphate, and low salt content;

Group e: Added enzyme.

Table 3 Moisture content, water activity (Aw), and weight loss of 5 mm-thick restructured jerky made from grouper

off-cuts after the two-stage baking process

Group Moisture (%) Aw Weight loss' (%)
a 14.20 £ 0.92 0.74 £ 0.01 57.16
C 15.63 £ 1.55 0.66 = 0.01 54.03
e 13.00 = 1.08 0.71 £ 0.01 55.41

Data are presented as mean + standard deviation (n = 3).
"Weight loss = [weight before drying (g) —weight after drying(g)] + weight before drying (g) x 100 (%).

Group a (Control): No adhesives used; Group c: Added polysaccharides, quality improver, phosphate, and low salt content;
Group e: Added enzyme.

Fig. 4 Appearance of restructured jerky made from
grouper off-cuts after (A) one-stage baking and (B) two-
stage baking processes.
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Table 4 Proximate composition of restructured jerky made from grouper off-cuts using different adhesives

Group Crude protein (%) Crude lipid (%) Ash (%) Carbohydrates (%)
a 44.99 2.24 48.38
C 38.41 7.25 50.59
e 42.67 3.42 50.63

Values are expressed on a dry weight basis (g/100 g).

Group a (Control): No adhesives used; Group c: Added polysaccharides, quality improver, phosphate, and low salt content;

Group e: Added enzyme.
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Fig. 5 Shear force of commercially available jerky
and restructured jerky made from grouper off-cuts
using different adhesive formulations (p < 0.05).
Group a (Control): No adhesives used; Group c:
Added polysaccharides, quality improver, phosphate,
and low salt content; Group e: Added enzyme. Data
are presented as mean =+ standard deviation (n=3).
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Table 5 Microbial counts (CFU/g) of restructured grouper jerky during storage, differentiated by adhesive treatment

Storage days
Microorganism Group 0 30 P 120 50 180
a <10? <10? <10? <10? <10? <10?
Total "(?\5’8 count c <100 <10 <100 <100 <100 <102
e <10? <10? <10? <10? <10? <10?
a ND ND ND ND ND ND
Staphylococcus aureus c ND ND ND ND ND ND
e ND ND ND ND ND ND
a ND ND ND ND ND ND
Salmonella spp. c ND ND ND ND ND ND
e ND ND ND ND ND ND

Values are expressed as colony-forming units per gram (CFU/g).

<102 indicates counts were below the detection limit of 100 CFU/g.

ND: Not detected.

Group a (Control): No adhesives used; Group c: Added polysaccharides, quality improver, phosphate, and low salt content;
Group e: Added enzyme.

Table 6 Comparison between commercially available fish jerky, pork jerky and this research products

Fish jerky 1 Fish jerky 2 This research

Parameter (Tuna) (Tuna) Pork jerky 1 Pork jerky 2 products (Group €)
Moisture (%) 14.17 £0.97 13.23 £ 0.60 15.30 £ 0.57 10.80 £ 0.85 13.00 + 1.08
water activity 0.70 £ 0.01 0.66 = 0.01 0.78 £ 0.02 0.62 + 0.01 0.71 £ 0.01
Shear force (g) 12,450 + 1,201 6,246 + 95 7,826 + 835 17,443 + 2,610 7365 + 829
Thickness (mm) 3 4 8 3.5 5
Price (NTD/100 g) 65 120 132 168 60-120 (estimated)
Shelf life (months) 6 8 6 6 6

Values are presented as mean =+ standard deviation (n = 3)
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Fig. 7 Sensory evaluation of reconstructed jerky from off-cuts grouper meat prepared with different adhesives. Group
a (Control): No adhesives used; Group c: Added polysaccharides, quality improver, phosphate, and low salt content;

Group e: Added enzyme. Values are presented as mean + standard deviation (n = 14).
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Development and Quality Evaluation of Processed Products from
Grouper Off-Cuts

Yi-Ting Pan, Ting-Mei Wang, Tang-Ying Gao and Huey-Jine Chai’
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ABSTRACT

Most domestically farmed grouper in Taiwan is exported live or sold as quick-frozen whole fish and fillets
with minimal further processing. This limits the variety of value-added products and results in approximately 40—
60% of the fish becoming underutilized by-products during processing. To improve utilization efficiency and
added value, this study developed an intermediate-moisture restructured fish jerky using grouper off-cuts. We
investigated how binding agent formulations, low-temperature gelling, and baking conditions affected its quality.
Results showed that restructured fish prepared with either natural gum or enzymatic treatment exhibited higher
cohesiveness and springiness after 4 hours of low-temperature gelling. Following a two-stage baking process, the
final jerky products had moisture contents of 15.63 + 1.55% and 13.00 + 1.08% and water activities of 0.66 + 0.01
and 0.71 + 0.01, respectively, all meeting Taiwan’s “Certified Excellent Domestic Livestock Products” standards
for dried meat products. Sensory evaluation indicated that the enzymatic treatment group achieved the highest
overall acceptability score of 6.5. Shelf-life testing demonstrated that the restructured jerky could remain stable
for at least six months at room temperature. Based on a survey of comparable commercial products and cost

analysis, this approach could increase the added value of grouper off-cuts by two- to fivefold.
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