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5. Summary . S

Sample of raw crab meat (Erimacrus isenbeckii), boiled meat, canned meat which were
removed from the crust and round body with crust were stored aerobically or anaerobically
at various temperatures. The amount of volatile base nitrogen for those stored samples
was estimated quantitatively ; the bacterial decomposition velocity was compared and the
following conclusions were obtained. .
(1) The bacterial decomposition velocity of crab meat (Erimacrus isenbeckii) was rapid
with the rising of the temperature within the temperature limits 4°~85°C.
(2) The bacterial decomposition velocity of crab meat under conditions of aerobic storing
was more rapid than that under anaerobic storing.
(3) Boiled crab meat decomposed later than raw meat, but when the spoilage began, the
velocity of the decompsition became rapid.
(4) Canned crab meat decomposed more rapidly than raw meat or boiled meat.
(5) Raw or boiled crab meat with crust decomposed later ‘than the raw or boiled which
were removed from the crust. But in this case the boiled meat decomposed later than the
raw meat which was as well found to be true in previous experiments.
(6) Shoulder meat decomposed more rapidly than leg meat.
(7 The temperature coefficient in the bacterial decomposition, 7Qun,” of raw meat is 1.2
(within the limit of temperature 4°~385°C), that of boiled meat is 1.4, that of the raw
meat with crust is 1.8.
(8) The temperature constant, A, 7of the raw meat is 2,910 (within the temperature limits
of 4°~85°C), that of boiled meat is 6,000 (within the temperature limits of 4°~25°C),
that of raw meat with crust is 11,050.
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I11. DISCUSSION OF METHODS FOR DETERMINING THE FRESHNESS
OF MEAT OF Erimacrus isenbeckii
Eiichi TANIKAWA, Minoru AkiBa and Terushige MoTOHIRO

At the time of processing of canned crab, it is very important to treat the crab meat on
the basis of judgement of freshness of raw material of the meat. For example, from the
freshness of the meat the processing time to be completed may be concluded. There are
many methods of determining the freshness of fish meat.

The authors wished to find an adequate method for that purpose in the case of crab
meat, accordingly they conducted experiments as described and discussed below,



1. Experimental Method

The samples employed in this experiment were like those in the previous report.

Those of (i) Samples of raw meat which was removed from the crust and ground (Sam-
ples A, Band C), (ii) Samples of boiled meat which was removed from the crust (Samples
E,F, G, and H), (iii) Canned meat (Samples I and J), (iv) Samples of raw meat with crust
(Samples K, L, M and P) were stored under the various described conditions, and estimated
chemically, bacteriologically and organoleptically. The results obtained were almost the
same as in the earlier report. Here, the authors wish to discuss the results obtained from
Samples B, D; K, L, M and N.

Sample-B -:ceeeeeeee Raw meat (shoulder, leg meat) ‘ground and stored ae&‘obicélly at

24° 4 1°C,

Sample D -oeeeeeenee Treated as above and stored anaerobically at 24° 4 1°C.

Sample-K - cocveeene Round body meat without removing of carapace stored aerobically

at 23° 1= 1°C; shoulder meat only was used.

Sample-L --ceeveeeee Treated as above, and was stored aerobically at 23° 1-1°C; leg meat

only was used.

Sample-M «+eveeeeenee After removing of carapace, stored aerobically at 23° -+ 1°C without

washing; shoulder meat only was used.

Sample-N «eeeerenes Treated as above, stored aerobically at 23° 1+ 1°C; leg meat only

was used.

The items of estimation for detecting freshness of crab meat are as fol}ows:

¢
€1))

i)

av)

"
i

(i)

(viii)

ax)

Moisture -+ By usual drying method (drying temperature, 95°~100 °C).

Volatile base nitrogen ------ After Weber and Wilson’s method (140mm Hg, distilling
temperature 45°~55 °C, time 40~50 minutes).

Water soluble matter nitrogen ------ Ten gm of the sample was added with dis-
tilled water to 100 c.c. in measuring flask and stored for 40 minutes; after ex-
traction the extract was filtered, the nitrogen of the definite volume of the filtrate
was estimated after the micro Kjeldahl method. ‘
Total nitrogen ------ Five-tenths gm of the sample was estimated after the micro
Kjeldahl method.

Amino acid nitrogen .- After Pope Steven’s method.

Hydrogen ion concentration ---:-- The extract of the meat with 10 times volume
of distilled water was estimated by Toyo pH-paper.

Walkiev‘;icz’s reaction (HgClg—reéction) ------ After Amano’s method.

Eber’s reaction - Put Eber’s reagent into the test tube and then the small
pieces of the sample reaching to the surface of the reagent in about 0.5 cm space.
The degree of generation of white smoke was judged. If white smoke is clearly
seen, the sign is -+, if a little white smoke is seen, the sign is o, and no smoke
is—.

Turbidity - Extracted solution with 10 times amount of the distilled water from
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Apparently transparent
solution is indicated—,
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lution is -, and out of
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(x) Bacterial number -
Plate culture calcu-
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of the sample were orga-
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2. Results of Experiments

and Discussion.

Using above described ex-
perimental methods the re-
sults obtained from raw crab
meat which had been stored
aerobically and anaerobically
at 24° 1 1° were as follows.

From Tables 1 and 2 the
changes of amount of volatile
base nitrogen, amino acid
nitrogen, water soluble matter
nitrogen, moisture content
and the hydrogen ion concen-
tration may be shown as in
Figs. 1 and 2. The change of
bacterial number in raw crab
meat stored is shown in Fig.
3.

As shown in Figs. 1 and 2,
the amount of volatile base
nitrogen in raw crab meat
stored aerobically or anaero-
bically at 24°1°1°C increased
with the elapse of time of
storage and reached apparent-
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Table 2. Raw crab meat stored anaerobically at 24° 2 1°C.
Water

(mg%)

51
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Volatile

base-N

Water
content
(%)
77.1
77.6
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10
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55
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Time
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ly to equilibrium after 40~
50 hours.

The changes in the amounts
of amino acid nitrogen and
water soluble matter nitrogen
are almost the same as the
change of the amount of vola-
tile base nitrogen in the initial
storage period, but in the later
period of storage the chages
are irregular. Generally the
increase in amounts of the
amino acid nitrogen and of
water soluble matter nitrogen
are frregular in all periods of
storage as observed in raw
meat with crust. The amount
of moisture-content decreased
somewhat in the initial period
of the storage and increased
apparently with the period of
decomposition in accordance
with the increasing of volatile
base nitrogen after 80~40
hours. The value of pH in-
creased from theinitial period,
that is to say the value of pH
was 6.4~6.6 in fresh meat,
but when the decomposition
reached equilibrium, the value
of pH had changed to 7.2~
7.4.

Next, as seen in Fig. 8 the
increasing of bacterial number
was logarithmically rapid in
40~50 hours of the period
from the initial decompo-
sition to equilibrium, while
after 50 hours the bacterial
number decreased. As seen



pH (MeAT)
N

Pf (EXTRACT)

WATER
CONTENT,
\TENT,

A

et

N (%)

A

o
]

A

0 102 % RN o

Fig.1 The chemical changes of raw crab meat

16

<)
>

WATER SOLUBLE

stored aerobically at 24°t=1°C.

A.N.=Amino acid nitrogen, V.B.N.=Volatile
base nitrogen, W.S.N.=Water soluble nitrogen.

10

bically at 24°£1°C,

and anaerobically at 24°11°C.
x—x Raw crab meat stored anaerobically at 2¢°421°C.

cterial number in raw crab meat

O—O Raw crab meat stored aero

stored aerobically

® 2030 1650
TIME IN HOURS

Fig. 3 The change of ba

7%k oo pH (MEAT)
72} xpH (EXTRACT)
72045

8 - & %
6 MOISTURE S5 4qg

P! -
66 S é
54 —In
.43%-
30b% £ AN.
85 %
280F S Ef {14
| =
240 E‘ £ = 12
60 3]
1 -3 0.8
120f o« 106
E .
80 - <104
z

40 2 . L 0_2

0 10 20 30 40 50 6070
TIME IN HOURS
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A.N.=Amino acid nitrogen, V.B.N.=Volatile
base nitrogen, W.S.N.==Water soluble nitrogen.

from the data in Tables 1 and 2, the result of
detecting by W-reaction was that A-solution was

" -t~ and B-solution was -+ even when the raw crab

meat was fresh, but the freshness of this meat
will conflictingly be in the stage of incipient
spoilage according to Amano’s method. By Eber’s
reaction the raw meat was also found to be un-
fresh although the meat would generally be con-
sidered frgsh.

The turbidity increased with the progreés of

' the decomposition, that is to say the freshness

When the amount of volatile base
nitrogen reached to the range of 15~20 mg% in
raw crab meat, the turbidity was signed +.

In comparing the amount of volatile base nitrogen

was lost.

— 18—
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Table 8. The chemical changes of shoulder and leg parts of round crab body at 23°1°C.

shouies et (7 S50 TL00%, TN 5:5%) Lo meas (FAT 0 906, T 200%)
| hime, | Volate | Awing ) Water | macteria |y : Woreaction ) Wolee | Aming | Mater o | Bacteral | | Woreaction
(e | (mgggd | (mggg) (%> _ soln, | soln, | (mggs) 1 (mgg) | (%) . | soln, | soln.
1 10 9 — — |+ | + 4 — —
15 18 216 1.45 3.1x10° | 6.4 | ++ | + 6 89 1.36 5.5x10° | 6.3( + +
20 |_ 8 115 0.86 — — |+ ++ 10 — — — -
30 64 173 1.30 1.6X10° | 7.4 | ++ | ++ 24 57 1.58 2.7x10° | 7.2 + | +
40 78 — — 3.2x10° | 7.6 ++ | ++ 49 161 0.73 2.8x108 | 78| / | /
50 86 115 1.08 2.1x10" | 76|~ | /|| 65 | — — — -\ /| 7
60 90 74 1.64 46x10° | /| /1 /S 76 167 1.01 5.6x10" | 7.7 | ++ | ++
70 92 — — — /S |/ | 7 84 98 1.67 4.2X10" [ — | ++ | ++
80 || 92 127 1.21 — /S |\ /7 1/ 90 153 0.67 — — | ++ |+

Table 4. The chemical change of shoulder and leg meat which were removed from the crust after removing carapace (23°:11°C.).

shoude meat (T3 7 per i ™) tes mant (1 e T %)
o [V | A | M | e | 2R M | e | g | Y
Chrs.) || (mggg) | (meggs) (%> goln, | soln, | (mggg) |  (mg2%) (%) L 80ln, | soln,
10 8 — 1.17 5.3x10° | 6.4 | + + 6 3.4x10° | 6.2 + +
15 13 —_— 1.30 _— - S/ 10 101 0.94 1.0x10° | 74 / | /
20 19 o B— f— -+ /7 14 230 1.37 4.2x10% | 8.0! -+ +
30 33 115 0.93 1.1x10% | 74| ++ | + 24 270 0.75 1.8x10° | 7.5 ++.| +
40 53 240 1.80 3.7x10° | 7.8 | ++ | + 37 83 1.60 — — |+
50 82 240 1.00 1.5x10°7 | 7.5 ++ | ++ 60 120 —_— 2.2x108 | — | ++ | ++
60 126 63 1.41 6.0x10° | — | ++ | ++| 95 — — —_ - |/ s
70 150 —_ — — | =~/ 144 — — — - |\ /| 7
80 170 58 0.84 — -\ /1 / 159 63 1.54 — - /| 7
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and the organoleptic examination by the colour and smell of raw meat, when the amount of
volatile base nitrogen reached to 20~25 mg%, the smell was noticeable; when the amount
reached to 30 mg%, the spoilage smell was clearly realized, and "the colour of the surface
skin of the meat changed from pink to dark brown.

“Table 3 shows the chemical change of shoulder and leg meat of round crab body stored
at 28°+1°C.

" Table 4 shows the chemical change of shoulder and leg meat which were removed from
the crust after removing carapace.

" From the data in Tables 8 and 4, the changes of the amount of volatxle base nitrogen,
amino acid nitrogen, water soluble matter nitrogen and values of pH are graphed in Figs. 4
and 5. The change of bacterial number is shown in Fig.6.

As seen in Figs. 4 and 5, both samples showed almost the same change, that is to say,
the amount of volatile base nitrogen increased comparatively irregularly, and then attained
apparent equilibrium. In this case, the shoulder meat obviously decomposed is admitted to
decompose more rapidly than the leg meat.

The changes of the amount of amino acid nitrogen and water soluble matter nitrogen

—20—



were complex, and indicated irregular increase and decrease. This is perphps due to non-
uniform sampling of the part of crab body or to individual differences. Glycolytic action
may also be one of the causes of irregular changes. But these causes are not all. Those
irregular changes may not be useful as a method for estimating the freshness of raw crab
meat. The change of value of pH increased gradually from the initial storage and showed
in the range of 6.0~8.0.

As seen from Fig. 6 the bacterial
number in the shoulder and leg meat
of round body which was stored at
23° <+ 1°C increased logarithmically
until 60 hours storage when the amount
of volatile base nitrogen reached equi-
librium. The bacterial number in the
shoulder meat stored with crust which
was removed from the carapace increas-
ed logarithmically during the period
from the initial decomposition to 20~
30 hours, when the bacterial number
once decreased and then increased
logarithmically again. This is perhaps
due to the fact that the change of bac-
terial number of the leg meat increaséd
logarithmically up to 25 hours storage
and then reached apparent equilibrium.

As seen in Tables 3 and 4, the detect-
ing result using W -reaction indicated

of round crab body of those with sheath from which the

carapace had been removed.

105263540 56 80 ¢

Fig. 6 The change of bacterial number of shoulder and leg meat

TIME IN HOLIPS .
o O Shoulder meat of rou;l dbody conflictingly that even the fresh sample
ST x Leg meat of round body. was unfresh, so that this reaction

A——A Shoulder meat stored after carapace removed. s not useful for the detecting of the
[eeeeee O Leg meat stored after carapace removed. freshness of crab meat.

Judging from the results obtained with many chemical and organoleptic methods for de-
tecting the freshness of crab meat, the method of estimation of volatile base nitrogen is
the best, because the results obtained by this method agree with the organoleptic test and

bacterial count.

3. Summary

As methods for detecting the freshness of crab meat which is raw material for canned
crab, practical methods such as the estimation of the amounts of volatile base nitrogen,
amino acid nitrogen, water soluble nitrogen and value of pH, by the bacterial count, by
determination of W-reaction and Eber’s reaction and by estimation of turbidity were dis-
cussed in comparison with organoleptic determination.



- The results obtained may be summarized as follows; ‘ »

(1) The changes of the amount of amino acid nitrogen and water soluble matter nitrogen
showed irregular increase and decrease. There was no remarkable value in such estimations
for. detecting the freshness of crab meat particularly in the stage of incipient spoilage.

(2) The change of the value of pH showed gradual increase, and reached to equilibrium
with the lapse of time of decomposition. Therefore, it was difficult to detect the freshness
of crab meat in the stage of incipient decomposition.

(8) The bacterial number in the raw crab meat increased logarithmically and reached equi-
librium in the later period of spoilage; therefore it is difficult to detect the freshness of
crab meat by the bacterial count in a short time,

(4) W-reaction was positive which indicates unfreshness even though the crab meat was
known to be fresh. Therefore it is also unsuitable to detect the freshness of crab meat.
(5) The comment on Eber’s reaction is as same as for W-reaction.

(6) The determination of turbidity was not very clear for detecting of freshness of crab
meat.

(7 -As-a method for detecting freshness of crab meat, the estimation of the amount of
volatile base nitrogen is the best. When the freshness of crab meat drops to incipient spoil-
‘age, the amount of volatile base nitrogen becomes 20 mg%, differing from the 30 mg%
in the case of fish meat. This amount of volatile base nitrogen agrees with the result by
organoleptic test, that is to say, when 20~25 mg% of the amount of volatile base nitrogen
produced in crab meat, abnormal smell is noticeable, and when 30 mg% of the amount of
volatile base nitrogen was estimated, the tainted smell was strong, the viscosity increased,

and the color of the meat became dark brown.
' OKFERRBIILTERR  $81568)

IV. STUDIES ON THE INFLUENCES OF THE FRESHNESS OF RAW
CRAB MEAT AND DURATION OF STORAGE AFTER BOILING
UPON THE QUALITY OF CANNED CRAB MEAT

Eiichi Tanigawa, Yasunosuke INOUE and Minoru AKIBA

The freshness of raw crab meat varies by fishing methods, such as catching by gill net,
catching by basket, catching by a type of dredge net. Even if the carapace was removed
from the crab body, and the crab leg and shoulder meat were immediately boiled, it some-
times happens that the boiled meat cannot be taken off from the crust and packed in cans
because of the faulty management of the factory. In such cases, storing time and tempera-
ture after boiling influence the reduction in the freshness of meat. . It is very important to
know the limit of freshness of raw meat and boiled meat as raw material of canned crab
meat. KANEKO™ has detected organoleptically the smell of shoulder and joint meat as
a means to learn a standard of limit of freshness; he considered the time from boiling to
the incipient spoilage which is in inverse proportion to the bacterial decomposition velocity
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