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Abstract

The color distribution of fish sauces was studied by using the change in log absorbance per 100
nm as a parameter of color tone. A linear relationship was found between the logarithm of absor-
bance (log A) and wavelength at 450 nm to 650 nm in the color of fish sauces. Change in log A per
100 nmi (A A) in the color of the fish sauce products was in the range of 0.55to 0.59. Absorbance
at 450 nm (A 450) of the fish sauce treated with sov sauce koji was high in comparison with A 450
of the fish sauce treated by pronase and control. The color of fish sauces treated with soy sauce
koji was dark reddish orange, and was similar to the color of soy sauce. A 450 of every fish sauce
increased with the progress of fermentation, but 4 A of the fish sauces slightly increased at the
beginning of fermentation and then decreased at the end of fermentation.

In the results of sensory evaluation for the flavor of fish sauce products, the fish sauce product
treated with sov sauce koji that 20% salt was added at the first stage was the most desirable in the
strength of flavor, tastefulness and after taste, and the fish sauce was also the best in acceptabili-

ty.
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Introduction

In the previous paper.! the authors investiga-
ted the changes in chemical components treated
with soy sauce koji and pronase during fermen-
tation to see the effects of the soy sauce koji and
commercial proteolytic enzyme on the accelera-
tion of fish sauce production.

The color of soy sauce has been studied by the
parameter of color tone and color components
were fractionated with DEAE-cellulose.*% A
linear relationship was found between the loga-
rithm of absorbance (log A) and wavelength (450-
650 nm) in the color of distribution of soy sauce
and melanoidine prepared from model system.

After desalting of soy sauce by Sephadex G-15,
color materials of soy sauce were fractionated into
8 peaks by DEAE-cellulose with stepwise elution.
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Color tone of each peak was darkened with the
progress of elution. However, it has not been stu-
died on the color of fish sauce.

In the present paper, the color of fish sauces
was measured and sensory evaluation for the fish
sauces was performed. The changes in color dis-
tribution of fish sauces were also studied by the
parameter of color tone during fermentation.

Materials and Methods

Materials

Materials used in this experiment were the
same as the previous paper'". Fish sauces were
prepared from small horse mackerel. The soy sau-
ce kojt and commercial proteolytic enzyme were
used for the acceleration of fish sauce production.

Color measurement
The color distribution of the fish sauces was
studied by the parameter of color tone. The fish
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Table 1. Score card for sensory evaluation of fish sauce products.

KJFST

Name

Date

Code

Thank you.
1. Appearance

very
light

very
turbid
2. Flavor

very
weak
(2

very
weak
(3

very
weak
(4

very
weak
Saltiness
very

{5

weak

(6) Tastefulness

very
weak

{7) Bitterness

very
weak

3. After toste
very
bad

4. Acceptability
very
poor

Comments:

(2} Transparency

Stimulate odor

(1) Deepness in color

light

turbid

(1) Strength of aroma

weak

weak

Unpleasont odor

weak

Strength of taste

weak

weak

weak

weak

bad

poor

slightly
light

slightly
turbid
slightly

weak

slightly
weak

slightly
weak

slightly
weak

slightly
weok

slightly
weak

slightly
weak

stightly
bad

slightly
poor

If you have any questions, ask the experimenter.

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

moderate

corresponding to descriptive terms for each variables in the sample.

slightly
deep

stightly
transparent
slightly

strong

slightly
strong

slightly

strong

slightty
strong

slightly
strong

slightly
strong

slightly
strong

slightly
good

slightly
good

Please taste the samples of fish sauce and answer each question in sequence, marking a symbol at the point on the scale that is

After you have answered all the question, return this sheet and the sample, and wait for the next sample.

deep

transparent

strong

strong

strong

strong

strong

strong

strong

good

good

very
deep

very
transparent
very

strong

very
strong

very
strong

very
strong

very
strong

very
strong

very
strong

very

good

very
good

sauces were diluted with 10% brine and the loga-
rithm of absorbance (log A) of the diluted fish sau-
ces was measured at the wavelength from 450 nm
to 650 nm by Double-Beam spectrophotometer,
Shimadzu Model, UV-210 A and Recorder, Shi-

madzu Model U-125 MU. On the other hand, the
CIE color Y x y value was measured by S and M
color computer, Model SM-3, Suga Test Instru-

ment Co., Japan.
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Sensory evaluation

Sensory evaluation for the fish sauces was per-
formed in sensory evaluation laboratory, National
Food Research Institute, Japan.

The panel was asked to evaluate the fish sau-
ces for the attributes of deepness in color, transpa-
rency, strength of aroma, stimulus odor, unplea-
sant odor, strength of taste, saltiness, tasteful-
ness, bitterness, after taste and acceptability, and
to mark the appropriate symbol on the seven point
objective scale structured with descriptive terms
as shown in Table 1. The symbols were later con-
verted from the sheets into numerical scores and
the data were analyzed by the method of quan-

titative descriptive analysis®.

Results and Discussion

Color measurement for the fish sauces

Color distribution of final fish sauce products is
shown in Fig. 1. A linear relationship was found
between the logarithm of absorbance (log A) and
wavelength at 450 nm to 650 nm in the color of
fish sauces as well as soy sauce'?. Change in log A
per 100 nm, designated as A4 A, can be used as a
parameter for color tone. When A A is large, color
distribution exhibits bright tone, and when A A is
small, it exhibits dark tone.

As the results of color measurement shown in
Table 2, AA of the color of fish sauce products
was in the range of 0.55 to 0.59. Absorbance at
450 nm (A 450) of the fish sauces treated with soy
sauce koji was high in comparison with A 450 of
the fish sauces treated by pronase and control.

The Y value of No. K-5 treated with soy sauce
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Fig. 1. Changes in color distribution of final fish sauce
products.

O— . Sample No. C-1, @— @ : Sampie No. C-2, & —n:
Sample No. K-1, & —a: Sample No. K-2, O—0 : Sample
No. K-5, B—m : Sample No. P-1, ¥ — %% P-3, % —K:
Sample No. P-5

koji was 1.13. Its value was the lowest in all samp-
les. This suggested that No. K-5 showed the most
dark color in all samples. Based on the results that
the CIE color Y x y value of No. K-5 treated with
soy sauce koji were 1.13, 0.6152, 0.3694, it was
found that the color of fish sauces treated with soy
sauce koji was dark reddish orange. The color of
fish sauces treated with soy sauce koji was similar
to the color of soy sauce'®. But the color of fish
sauces treated by pronase and control was bright
orange, and its color was out of the range of the

Table 2. Color measurement of the final fish sauce products

Sample No.
ltems
C-1 C-2 K1 K-2 K-5 P-1 P-3 P-5
A 450 1.73 1.77 4.73 5.39 5.74 0.84 1.81 1.94
AA 0.55 0.59 0.56 0.59 0.58 0.59 0.55 0.56
Y 11.34 9.24 2.15 1.25 1.13 23.53 9.41 9.45
X 0.5364 0.5529 0.6054 0.6094 0.6152 0.4881 0.5426 0.5427
y 0.4388 0.4305 0.3874 0.3745 0.3694 0.4461 0.4362 0.4371
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Fig. 2. Changes in color distribution of control, No.
C-2, during fermentation.
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Fig. 3. Changes in color distribution of No. K-5 treated
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Fig. 4. Changes in color distribution of No. P-5 treated
by pronase during fermentation.
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Fig. 5. The results on sensory evaluation for the final
fish sauce products.

C—0:
aoH— A
A— A
0—0
a—e

Control, No. C-2

: No. K-2 treated with soy sauce koji
: No. K-5 treated with soy sauce koji
: No. P-3 treated by pronase
: No. P-5 treated by pronase



Vol. 21, No. 5(1989)

Table 3. Changes in color distribution in control, No.
C-2, during fermentation

Fermentation time {days)

ltems

7 15 25 35 45
A 450 0.73 1.02 1.29 1.43 1.69
AA 0.69 0.73 0.75 0.67 0.63

Table 4. Changes in color distribution in No. K-5 treat-
ed with soy sauce koji during fermentation

Fermentation time (days)

7 15 25 35 45

ltems

A 450 1.69 2.96 4.01 4.10 4.79
AA 0.61 0.63 0.67 0.67 0.67

Table 5. Changes in color distribution in No. P-5 treat-
ed by pronase during fermentation

Fermentation time (days)

ftems

7 15 25 35
A 450 0.98 1.25 1.53 1.89
AA 0.64 0.64 0.64 0.57

standard color guide for soy sauce.

The change in color distribution of the control
No. C-2, No. K-5 treated with soy sauce koji and
No. P-5 treated by pronase during fermentation
are shown in Figs. 2, 3 and 4, respectively. As
the results of color distribution shown in Tables 3,
4 and 5, A 450 of every fish sauces increased with
the progress of fermentation. But 4 A of the fish
sauces slightly increased at the beginning of fer-
mentation, and the it was decreased at the end of
fermentation. 4'A also decreased during the aging
period. This suggested that the color tone of fish
sauce was brightened during fermentation, while
it was darkened by oxidation during the aging
period.

Sensory evaluation for the fish sauces

The results of sensory evaluation for five kinds
of fish sauce products are shown in Fig. 5.

In the appearance of fish sauce products, the
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color of No. K-2 and K-5 treated with soy sauce
koji was deep, while the color of the control No.
C-2 and No. P-3 and P-5 treated by pronase was
slightly light, and most of the fish sauces were
transparent except that No. K-5 treated with soy
sauce kojt was slightly turbid.

In the sensory evaluation for the flavor of fish
sauce products, 25 times diluted fish sauces were
used. No. K-2 treated with soy sauce koji was the
most desirable in the strength of flavor, tasteful-
ness and after taste, and No. K-2 was also the best
in acceptability. This suggested that these sensory
attributes contributed to the acceptability of fish
sauce products. Compared the fish sauces treated
by pronase with control, the fish sauces treated
with soy sauce koji were strong in the strength of
aroma and taste. It seemed to be the reason why
the fish sauce products treated with soy sauce koji
were rich in free amino acid composition. On the
other hand, soy sauce was so popular in Japan that
the fish sauce products treated by pronase seemed
to have relatively unpalatable taste to Japanese
people.
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