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Rehydration of Freeze-dried Fish
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Abstract

This paper is concerned with a few factors affecting the progressiveness of the rehydration ca-
pacity of freeze-dried fish and possible relationship between the decreasing of the rehydration-rate
and the oxidation of lipids in the fish muscle. (The freeze-drying curve is illustrated in Fig. 1).

The rehydration was carried out in the following method : about 10g. of sample was fully im-
mersed in 200ml. of rehydrating solution (pH : approximately 7.0) at 30°C for 10min. (Tables 1-3).

When the pH value of the muscle was kept at the alkali side, there occurred the increase of the
water-holding-capacity (WHC) of the rehydrated muscle and that of the rehydration-rate of the
dried muslce (Fig. 2).

The addition of polyphosphate to the muscle before drying, increased the rehydration-rate con-
siderably, though the high rehydration-rate was not always to be observed in those samples with
high pH value and big water-holding-capacity (Table 4).

While the addition of cations, such as Na, K, Ca and Mg increased the WHC considerably ; to
the enhancement of the progressiveness of the rehydration capacity, almost no effect was brought
forth by it (Table 5).

Therefore, it was assumed that high WHC does not always mean high rehydration capacity, and
the effect of polyphosphate over to the enhancement of the rehydration progressiveness is due to the
elevation of pH value and to the effect of polyphosphate as it is.

By the way, the rehydration-rate was enhanced by using rehydration solutions, such as, poly-
phosphate or NaCl, KCl solution (Table 6).

To the degree that the storage temperature was kept higher, the rehydration-rate of the stored
freeze-dried fish decreased, with the inevitable coexistence of the discoloration of the dried muscle
observed (Fig. 3), (Plates 1-4).

This discoloration in the surface layer is assumed to be due to the oxidation of lipids in the muscle
(Figs. 4-5), and it is supposed that this oxidated material and component of which, prevent the
penetration of the rehydration solution, forming a water-repelling-surface and an impermeable
zone.
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Fig. 1. Freeze-drying curve (minced muscle of mackerel).
SHELF : Temperature of shelf (°C)
SAMPLE : Temperature of sample (°C)
COLD TRAP : Temperature of cold trap (°C)
PRESSURE : Pressure of chamber (¢Hg)
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Table 1. Effects of the immersing water-temperature on the
rehydration of freeze-dried fish muscle.

m& 10 20 30
ample No.
I 88.8” 89.1% 90.7%
I 87.6 92.2 90. 4
m 90.6 90.9 94.8
Average ' 89.0° - 90.7 91.1

b. # # K [H
0°CIRBEHINTBKMA (H7okd pH 1E6.53) 200ml Hiz 10, 30 3 X T 60

Table 2. Effects of the immersing time on the rehydration of
freeze-dried fish muscle.

T min. | 10 | 30 60
Sample No. : {
I | 87.6% | 88.9% 85.9”%
I 89. 1 | 87.2 87.2
I 90.0 | 88.7 86.0
Average 89.0 } 88. 2 86.3




48 BREAXFKEFHLCE %£15% (1966)

SrRRE LEKEZHE U7, Table2 IR U7z 9 10 4L LORE T & HAEIZ M
€7, DUARVBERTH-7-DTI0HHERRAT 5.
c. HWAKkHMko pH fH
PH DR 3 Y ¥ EEEHK (M/15 NapHPO, & M/15 KH PO, DiRHR) ZHAKMAKE L,
30°C T 10 A REK X €754 D453 Table 3 ThH 5. pHIE6.44 O & SEARIB/NH I

Table 3. Effects of the immersing water-pH value on the
rehydration of freeze-dried fish muscle.

pH 5.30 6. 44 7.02 8. 04
Sample No.
1 90.8” 84.7” 88.8” 93.8”
I 90.0 90.7 91.8 94.6
m oL1 .| 918 92.8 91.9
Averag 90.6 89.0 91.1 93.4
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Fig. 2. Influence of fish muscle pH on the WHC of muscle rehydration of freeze-dried
fish muscle.
O : WHC (fresh), /\ : WHC (rehydrate),
@ : Rehydration rate, " : Salt soluble protein (fresh),
£¢ : Salt soluble protein (rehydrate).
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Table 4. Influence of fish muscle pH on the WHC of muscle
and the rehydration of freeze-dried fish muscle.

Added Rehydration Salt soluble
Na;P;0,, %] rate WHC prot. ‘ PH of muscle
0 8.6” = 67.0" 18.2% | s
0.25 89.2 | 652 18.0 8.6
0.5 93.9 70.4 18.5 8.75
1.0 8.1 | 882 | 186 | 89
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Table 5. Effects of pretreatment with Na, K, Ca and Mg ions on the
rehydration of freeze-dried fish muscle immersed in water.

Treatment Rehydration rate ‘ WHC ’ Salt soluble prot.
% ‘ % %
Control 90.9 ‘ 52.8 15.;3
QUG of 89.9 \ 8.6 | 15.3

modified Soln.
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0. 05M KCl 7 DB 2 Bk KT O 72854 OBIKRE Ub i, RIEKRE, HkES X
UK EE I MK DI E R U TH 5. #5413 Table 6 T 10 % TPP-Na ik ¥ & K

Table 6. Variations in the rehydration rate of freeze-dried fish
muscle immersed in TPP-Na solution or salts solution.

rckllilldnrczlxsti(r)lfg ol } pH I Rehydration rate ‘ WHC
water } 6.6 : 86.3 % | 58.3 %

o i 8.9 i 89. 6 59. 2

59% TPP-Na | 8.6 ] 88.8 78.8
10% » ; 8.75 95.5 83.2
s, | 66 | 98 71.0
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Plate 1. Immediately after frecze-drying. Plate 2. Stored for 20 days.

Plate 3. Stored for 20 days, transverse section. Plate 4. Rehydrated sample, transverse section.
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Fig. 4. Relation between POV (or AV) and the rehydration rate of freeze-dried fish kept at 20°C.
O : POV (outer), /\ : POV (inner), @ : AV (outer), A : AV (inner), X : rehydration rate.
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Fig. 5. Relation between POV (or AV) and the rehydration rate of freeze-dried
fish kept at O°C. (Symbols are the same as Fig. 4).
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