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(“fushi”) and Utilization of Wastes Generated*’
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Abstract

The requirement and recovery of thermal energy were investigated on the production of “fushi”
and the utilization of wastes generated.

Based on the yield recovery of products, the thermal energy was estimated as per 1 ton [t] of
raw-fish (frozen) on each process.

As results, on the process used fuels, the required amount of thermal energy for smoking and
drying of “fushi” was as much as 70%, and its waste heats were estimated about 2,300 and 2,600
keal/t - raw-fish with mackerel and skipjack, respectively. And then the waste water for thawing
of raw fish was as much as 4.133m3/t - raw-fish, and its waste heat was about 87,450 kcal/t *
raw-fish in both fish species. Therefore, the waste amount of thawing water could be saved near
to 30% by using the waste heat of a smoking and drying process.

Furthermore, it was suggested that an improved system of the smoking house which saved
energy and gave higher efficiency would be necessary to develop.
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(Courtesy of Makurazaki Fish Processors' Cooperative Association)

Fig.1 Manufacturing process of fish meal (scrap meal) from fish wastes generated by making “fushi”.

* 225 97 3I—)V (scrap meal) F7-i3%H
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Fig. 2 Flow of process and drain for production of “fushi”.
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R S WEIZH v 4 10,754, 043£902, 000 kg, +/%4,076,363£811,000 kg Td - 720 22
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Table 1 Arrival quantity of raw fish and its wastes for making “fushi”

Skipjack Coase fish*

Date Fish waste Raw fish Waste rate Fish waste Raw fish Wast rate
[kg] [t] [%] [kgl [t] [%]
’82. Dec. 1,013,755 3,755 27.0 135,617 536 25.3
"83. Jan. 658,618 2,283 28.8 160,196 747 21.4
Feb. 0,034,340 4,094 25.3 107,986 493 21.9
Mar. 923,415 3,313 27.9 350,478 1,509 23.2
Apr. 900,554 3,997 22.6 529,756 2,415 21.9
May. 996,757 3,319 29.1 461,194 2,129 21.7
June 758,278 2,350 32.3 506,540 2,351 21.5
July 1,019,066 3,176 32.1 359,980 1,621 22.2
Aug. 778,043 2,745 28.3 367,330 1,684 21.8
Sept. 973,569 3,299 29.5 233,896 1,064 22.0
Oct. 1,132,238 3,775 30,0 239,462 1,096 21.8
Nov. 1,199,725 4,381 27.4 170,964 779 21.9
Total 11,358, 358** 40,467 28.1 3,623,347*** 16,424 22.1

* Mackerel, mainly.
** 10,754,043 902,000 kg (1984 ~1988)
*** 4,076,363 811,000 kg ( s )
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Fig.3 Flow process and material valance for production of “fushi” and fish meal (scrap meal) from fish
wastes generated on the raw fish (skipjack) of 1 ton.
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(FEPEKA 450 kg X K %0. 444) & L7z,
BB, AVF, FNOKRIVFEIRIBROLEBY & L7,
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KA8T%DZF 9 77 4 — % —%KF62%D V") 27V (BE) 1235 & BAEIZO0. 6612
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1% 8,550 kcal/Nm® Ta 5 DTY, F#iid 5, 130 keal/Nm® (#E 60v/v%) & L7z
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Table 2 Requirement and recovery of thermal energy for production of dried skipjack sticks (“Katsuo-
bushi”) and utilization of wastes generated (Unit: kcal/t-raw-fish)

Items Fuel* (}ffegggg Waste heat* Note
Drain of thawing — — —87,500  Production of “fushi”
Boiling of cut fish-meat 68,300 ( 10.6) — — ”
Smoking of boiled fish-meat 435,000 ( 67.7) — + 26,000 z
Drain of stickwater — — +4,400 2
Cooking of fish waste 27,700 ( 4.3) — — Production of fish meal
Drying of Scrap 42,700 ( 6.7) — — s
Evaporating of stickwater 68,800 ( 10.7) — — 7y
Waste steam of stickwater — +52,400 s
Fish oil — 107,000 — Recovery of fish oil
Methane — 45,000 — Fermentation of stickwater
Total 642,500 (100.0) 152,000 —

* (). Percentage, %
** +: Waste energy of hot temperature
—: Waste energy of cold temperature

Table 3 Requirement and recovery of thermal energy for production of dried mackerel sticks (“saba-
bushi”) and utilization of wastes generated (Unit: kcal/t-raw-fish)

Recovery

Items Fuel* of energy Waste heat* Note
Drain of thawing — — —87,500  Production of “fushi”
Boiling of cut fish-meat 57,800 ( 10.4) — — ”
Smoking of boiled fish-meat 391,000 ( 70.0) — +23,000 2
Drain of stickwater — — +9,600 s
Cooking of fish waste 21,800 ( 4.3) — — Production of fish meal
Drying of Scrap 33,600 ( 6.0) — — 2
Evaporating of stickwater 54,100 ( 9.7) — — 4
Waste steam of stickwater — +41,200 2
Fish oil — 84,000 — Recovery of fish oil
Methane — 32,000 — Fermentation of stickwater
Total 558,300 (100.0) 116,000 —

* (): Percentage, %
** +: Waste energy of hot temperature
—: Waste energy of cold temperature
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2. BEVAEBHRETREROBHEMRR (H Y+ | # 140,000 kcal/t - F&, H/¥1H
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3. MREEKICLAZEHBOBRHRENSH VL, FNAOWAETEL b 87,500 keal/t + FHAaL b 5
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BEDO-OLEEOTHED LVER It L4 VOBERAFREICRETL LS V4L 8.4
kWh/t - Bf, $NTix 6.6kWh/t - BRLRED b/,
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IHOHDFEEA (HER) OEHMI,SRERIVAE T TCOREMERD 2 THIMIOKEE
TRTOFERBREITO% L KE L, ZOBRMKEIIMN23,000 (%) BX V26,000 (7 F)
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