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Studies on the composition of mullet Mugil cephalus

roe and Karasumi produced in Nagasaki
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A salted and dried roe of the mullet Mugil cephalus, is known as Karasumi and consumed worldwide. In order

to present the characteristics of Karasumi produced in Nagasaki, proximate compositions and lipid classes were

analyzed together with unprocessed roe available on the market for raw materials of the Karasumi. The Karasumi

commercially produced in Nagasaki showed a ratio of 0.86 +0.11 of crude protein to crude lipid, whereas Karasu-

mi of foreign products showed 0.65+0.07. The Karasumi is characterized by its high lipid content and wax ester

content. The content of free fatty acids was higher than that of the unprocessed roe because of the decomposition

of triacylglycerols which showed high content compared with other reports. The decomposition of wax ester was

not observed during processing.
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Table 1 Measurements of Karasumi and raw materials

Length (mm) Width (mm) Thickness (mm) Weight (g)

Karasumi ‘

Nagasaki-A (n=3) 146.1+9.2* 40.8+3.9 11.5+1.3 456+4.4

Nagasaki-B (n=3) 122.1+6.1 36.2+2.1 13.2+0.8 40.4+1.0

Nagasaki-C (n=3) 130.9+7.0 35.4+3.3 12.2+1.0 38.8+1.7

Nagasaki-D (n=3) 109.6+2.8 36.3+1.8 12.9£0.6 40.9+0.9

Average (n=12) 127.3+15.2 37.2+£2.5 12.5+0.8 41.3+2.9

Formosa (n=2) 139.7 36.7 11.7 53.0

Italy (n=2) 180.9 39.5 14.6 74.9
Raw Materials

Australia (n=3) 165.3+12.1 41.7+1.3 259+2.6 98.5+1.2

Nagasaki (n=3) 206.3+10.5 40.4+3.4 30.2+1.3 172.1+35.4

* Number of samples (n) are shown in the bracket. Values are shown as Mean + SD excetpt for n=2.
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Table 2 Proximate compositions of Karasumi and raw materials
Moisture (%) Crude Lipid (%) Crude Protein (%) Salinity (%) Lipid/Protein*
Karasumi
Nagasaki-A (n=3) 22.5+1.4%* 35.2x2.0 37.9+16 49+04 0.93+£0.09
Nagasaki-B (n=3) 21.8+0.7 32.6+0.7 40.2+0.1 4.4+0.9 0.81+0.02
Nagasaki-C (n=3) 245+19 33.7£3.8 36.2+1.7 42+04 0.93+£0.15
Nagasaki-D (n=3) 24.7+1.0 30.8+£05 404+1.2 46+0.2 0.76 +£0.03
Average (n=12) 23.4+1.7 33.1%£25 38.7+2.1 4.4+0.6 0.86+0.11
Formosa (n=2) 25.2 26.2 44.2 2.5 0.60
Italy (n=2) 25.2 29.7 42.8 2.7 0.69
Raw Materials )
Australia (n=3) 53.2+0.6 20.1+£0.3 26.4+0.7 .6+0. 0.76 £0.03
Nagasaki (n=3) 50.2+6.0 20.3+2.0 28.1+0.3 0.6+0.1 0.72+0.08
* Ratio of crude lipid to crude protein (g/g)
** Mean=SD
Table 3 Lipids class composition of Karasumi and raw materials
WE (%)* TAG (%) FFA (%) PL (%) WE/TAG
Karasumi
Nagasaki-A (n=3) 70.0 +3.0%* 16.1+1.5 9.5+0.6 44+12 4.4
Nagasaki-B (n=3) 71.1+1.0 15.3+1.6 8.8+0.9 4.8+0.3 4.7
Nagasaki-C (n=3) 70.1+2.6 16.4+2.3 9.8+0.5 3.8+£0.1 4.4
Nagasaki-D (n=3) 68.0+1.8 17.2+1.0 9.7+0.1 51+0.8 4.0
Average (n=12) 69.8+1.3 16.3+£0.8 9.5+0.5 45+0.6 4.3
Formosa (n=2) 65.1 194 104 7.5 3.4
Italy (n=2) 67.7 174 10.9 4.0 4.0
Raw Materials
Australia (n=3) 67.2+1.7 19.9+2.1 41+23 8.8+2.4 34
Nagasaki (n=3) 71.3+2.1 20.3+2.1 1.8+£0.6 6.5+0.3 3.6

* Abbreviations: WE, Wax esters, TAG, triacylglycerols, FFA, free fatty acids, PL, phospholipids, WE/TAG, ratio of WE to TAG (g/g).

** Mean+ SD.
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Table 4 Breaking strength of Karasumi

Breaking strength (kg/cm?2)

Nagasaki-A 1.47+0.51*
Nagasaki-B 1.33+0.07
Nagasaki-C 1.56+0.49
Nagasaki-D 1.84+0.91
Average 1.55+0.22
Formosa 51.03+8.43
Italy ' 1.88+0.15

* Mean+SD (n=9).
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Fig. 1 Relation between the ratio of crude lipid to crude
protein and lipid content. Open symbols and closed
symbols show Karasumi and raw materials, respec-
tively. Karasumi: O Nagasaki, A Formosa, o Italy, ¢
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Fig. 2 Relation between the ratio of wax esters to triacyl-
glycerols and wax ester content. Open symbols and
closed symbols show Karasumi and raw materials,

respectively. Karasumi: O Nagasaki, A Formosa,
O Italy. Raw materials: ® Nagasaki, A Australia.
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