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The aims of this study were to optimize the processing procedure of high-quality semi-alternating temperature dried
Israeli carp Cyprinus carpio (SAD-IC) and to investigate the sensory properties of the product. Based on the differ-
ences in moisture content of the dorsal and ventral muscles, high quality SAD-IC was prepared by alternating the
drying temperature between 4 h at 35°C, and 2 h at 5°C, three times before final drying for 2 h at 35°C. The surface
in SAD-IC produced under the optimal alternating-temperature drying process had a markedly superior browning
index value and softer texture compared to products produced using constant-temperature drying. SAD-IC produced
from dorsal and ventral muscle had significantly superior taste values than the raw material. These results suggest that
SAD-IC has the potential to be industrialized.
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Fig. 1. The differences in the moisture content between outside and
inside of the Israeli carp Cyprinus carpio [dorsal muscle (A) and
ventral muscle (B)] during drying at 35°C.
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Fig. 2. The differences in the moisture content between outside and
inside of the Israeli carp Cyprinus carpio [dorsal muscle (A) and
ventral muscle (B)] during drying under alternating-temperature
and time. -e- (5°C/1 h): 35°C/4 h—5°C/1 h—repeating 1 addition-
al time—35°C/4 h; -o- (5°C/2 h): 35°C/4 h—5°C/2 h—repeating
1 additional time—35°C/4 h; - A- (5°C/3 h): 35°C/4 h—5°C/3
h—repeating 1 additional time—35°C/4 h; - A- (5°C/4 h): 35°C/4
h—5°C/4 h—repeating 1 additional time—35°C/4 h.
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Table 1. Comparison on differences of the moisture content and
salinities between the surface and the inside of the semi-dried Is-
raeli carp Cyprinus carpio [all muscle, dorsal muscle, and ventral
muscle products] prepared under constant temperature or optimum
alternating- temperature conditions

Semi-dried product

Drying

Component
method p All musgle DOrs@l Ventral
muscle muscle
Constant Moisture (g/100 g) 61.6+0.4°'63.1+0.6° 57.0+0.2°

temperature? Salinity (g/100 g) ~ 0.9+0.1° 0.940.0° 1.240.1°

Alternating-  Moisture (/100 g) 60.240.5°62.3+0.2° 54.440.3°

temperature® Salinity (g/100 g)  0.8+0.1° 0.8+0.1® 1.0+0.12
'The different letters on the data in the row indicate significant dif-
ferences at P<0.05. *Drying for 22 h at 35°C. *Drying condition
under alternating-temperature: 35°C/4 h—5°C/2 h—repeating 2
additional time—35°C/2 h.

9 Az 125
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2 L ﬁ
A D v A D v

Constant temperature? Alternating-temperature®
Fig. 3. Comparison on the acid value (AV) of the semi-dried Is-
raeli carp Cyprinus carpio [all muscle (A), dorsal muscle (D), and
ventral muscle (V) products] prepared under constant temperature
or optimum alternating-temperature conditions. 'The different let-
ters on the data indicate a significant difference at P<0.05. *Drying
for 22 h at 35°C. 3Drying condition under alternating-temperature:
35°C/4 h—5°C/2 h—repeating 2 additional time—35°C/2 h.
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Fig. 4. Comparison on the hardness of the semi-dried Israeli carp
Cyprinus carpio [dorsal muscle (D) and ventral muscle (V) prod-
ucts] prepared under constant temperature or optimum alternating-
temperature conditions. 'The different letters on the data indicate a
significant difference at P<0.05. >Drying for 22 h at 35°C. 3Drying
repeating 2 additional time—35°C/2 h
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Fig. 5. Comparison on the browning index of the semi-dried Is-
raeli carp Cyprinus carpio [all muscle (A), dorsal muscle (D) and
ventral muscle (V) products] prepared under constant temperature
or optimum alternating-temperature conditions. 'The different let-
ters on the data indicate a significant difference at P<0.05. *Drying
for 22 h at 35°C. 3Drying condition under alternating-temperature:
35°C/4 h—5°C/2 h—repeating 2 additional time—35°C/2 h.
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Table 2. Hunter color value of raw Israeli carp Cyprinus carpio and
semi-dried Israeli carp (dorsal muscle and ventral muscle prod-
ucts) prepared by optimum alternating-temperature conditions

) Hunter color

Israeli carp
L a b AE

Raw material All parts 48.8+0.22' 5.1+0.0° 13.3£0.0° 50.7+0.2°

- Dorsal a5 510 1¢ 12.440.3914.3£0.0° 64.940.1°
Semi-dried _muscle Tt T
roduct?
P ventral 45 140,25 11.3+0.316.5£0.158.740.3°

muscle

IThe different letters on the data in the column indicate signifi-
cant differences at P<0.05. 2Drying condition under alternat-
ing-temperature: 35°C/4 h—5°C/2 h—repeating 2 additional
time—35°C/2 h.
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Fig. 6. Extractive nitrogen (Ex-N) content of semi-dried Israeli
carp Cyprinus carpio [dorsal muscle (D) and ventral muscle (V)
products] prepared by alternating-temperature conditions. 'The
different letters on the data indicate a significant difference at
P<0.05. ?Drying condition under alternating-temperature: 35°C/4
h—5°C/2 h—repeating 2 additional time—35°C/2 h.

Table 3. Taste values of raw Israeli carp Cyprinus carpio and semi-
dried Israeli carp (dorsal muscle and ventral muscle products) pre-
pared by optimum alternating-temperature conditions

(value/100 g)
Amino TaStevt:I[jeeSh()ld mI;:avr\/ial Semi-dried product!
acid ’
(mg/100 9)'  All parts Dorsal muscle Ventral muscle
Thr 260 0.122 0.06 0.06
Asp 3 -3 0.80 1.10
Ser 150 0.03 0.05 0.07
Asn 100 - 0.01 0.02
Gu 5 208 se0 57
Pro 300 0.03 0.05 0.04
Gly 130 1.19 1.83 1.72
Ala 60 3.51 5.53 5.21
Val 40 0.10 0.17 0.26
Met %0 om0 o2t
lle 90 0.03 0.06 0.07
Leu 190 0.03 0.04 0.06
Phe 90 0.04 0.06 0.09
Lys 50 0.49 0.84 1.08
W 20 723 4% 31
Arg 50 0.22 0.43 0.27
Total - 15.21 20.03 19.18

IThe value was quoted from Kato et al. (1989). *Taste value=(Free
amino acid content, mg/100 g)/(taste threshold, mg/100 g).3-, Not
detected. “Drying condition under alternating-temperature: 35°C/4
h—5°C/2 h—repeating 2 additional time—35°C/2 h.
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