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Studies on the Utilization of Wastes from Fish Processing

I —Characteristics of Lactic Acid Bacteria for
Preparing Skipjack Tuna Viscera Silage

Ho-Dong YOON, Doo-Seog Lee, Cheong-ll Ji* and Sang-Bok SuH
Sanitation & Processing Research Division, National Fisheries Research and Development Agency,
Pusan 619-900, Korea
“Developmenet Institute of Dong Won Industrial Company, 135-270 Seoul, Korea

In order to utilize fish by-products from the skipjack tuna (Katsuwonus pelamis) canning manufactures,
Lactobacillus bulgaricus KCTC 3188 and L. plantarum KCTC 1048 were used as a starter culture for the
preparation of fermented fish silage with skipjack tuna viscera. The optimum temperature and pH on bacterial
growth and lactic acid production of L. bulgaricus and L. plantarum in MRS broth were 35C and around pH
6.0, respectively. And the optimum concentrations of the carbohydrate sources added to the broths were 7%
for dextrose and 10% for molasses on the basis of total weights of skipjack tuna viscera. The pH of acid treated
skipjack tuna viscera silage (ASS) slightly increased from 4.0 to 4.5, while that of fermented skipjack tuna
viscera silages by the use of lactic acid bacterias (FSS) was significantly declined from 5.9 to about 4.0 after
42 days of storage at 35C. Though the content of volatile basic nitrogen (VBN) in ASS was lower than those
of FSS after 42 days of storage at 35C, VBN content in silages slightly increased from an initial value of 62—~ 65
* mg/100 g to final value of 113~155 mg/100 g over 42 days. The fermented silage by L. planfarum reached a
maximum concentration of amino nitrogen and showed 81% of hydrolysis degree after 4 days of storage at

35¢C.
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Fig. 1. Effect of pH on growth (A, pH 6.5; L], pH
5.5; O, pH 4.5) and acid production (A, pH
6.5; W, pH 5.5; @, pH 4.5) of L. bulgaricus
at 35C.
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Effect of pH on growth (A, pH 6.5; L], pH
5.5; O, pH 4.5) and acid production (A, pH
6.5; M, pH 5.5; @, pH 45) of L plantarum
at 35C.
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Fig. 3. Effect of incubation temperature on growth
(A, 25T; [, 35C; O, 45C) and acid produ-
ction (A, 25C; M, 35C; @, 45C) of L. buiga-

ricus.
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Fig. 4. Effect of incubation temperature on growth
(A, 25%C; [, 35T; O, 45C) and acid produ-
ction (A, 25C; B, 35C; @, 45C) of L plan-
tarum.
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Fig. 5. Effect of growth and acid production by fish

extract media culture of L. _planfarum (@)
and L. bulgaricus (@) at 35C.

65—

0 10 20 30 40 50
Incubation time (days)
Fig. 6. Effect of concentration of molasses (O, 3%;
®, 5%; [, 7%; B, 10%; A, 15%) on the

acid production in the extracts of skipjack
tuna viscera cultured by L. plantarum at 35C.
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Fig. 7. Effect of concentration of dextrose (O, 3%;
@, 5%; 0, 7%; B, 10%; A, 15%) on the
acid production in the extracts of skipjack
tuna viscera cultured by L. plantarum at 35C.
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Table 1. Changes of pH and titratable acidity in skipjack tuna viscera silage during storage

Storage Acid L. bulgaricus L. plantarum
time treated fermented fermented
(days) pH TA*(%) pH TA(%) pH TA(%)
0 4.00 49 590 18 590 1.8
1 419 5.7 5.76 2.3 5.82 20
3 4.25 56 483 33 541 24
5 431 52 452 41 446 39
7 4.40 47 441 4.3 452 40
10 4.29 44 4.13 46 439 4.0
14 428 44 4.00 53 438 41
21 442 41 402 55 4,38 42
28 443 4.1 3.96 5.5 4.20 438
35 4.44 4.0 3.90 56 403 53
42 4.54 41 391 58 4,00 5.7

TA*: titratable acidity
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Table 2. Changes of volatile basic nitrogen content in skipjack tuna viscera silage during storage

Sorage time Acid L. bulgaricus L. plantarum
(days) treated fermented fermented
0 61.9* 64.7 619
1 619 735 704
3 78.8 85.3 76.0
5 80.4 95.7 126.6
7 944 106.9 1435
10 95.7 1205 1463
14 1013 1235 1463
21 1126 126.6 149.1
28 1126 129.0 154.9
35 1138 1379 1520
42 112.6 1399 155.0

* VBN (mg/100g)

Table 3. Changes of amino nitrogen and degree of hydrolysis in skipjack tuna viscera silage inoculated with

L. plantarum at 35C

Storage time

Amino nitrogen

Degree of hydrolysis
(%)

(days) (mg/100g)
0 496.3 450
2 1361.3 784
4 1391.3 81.1
7 1170.7 61.1
14 12004 63.8
21 1236.4 67.0
28 1179.6 619
35 1185.3 62.4

180% A HAk F7hated AR 42U A= L bulgaricus
Bi¥ silage”} 5.80%, L. plantarum B silage”} 5.70% &
Vel of BT ol A B2 4o Bol RAHA o] ¢
2ol fatato] o3 wFER L /A xe 3714 W)
Gzt A w2 pH7t dsts A (Oberlender et
al, 1983), Bx 224 JAME gL v L pla-
ntarums AF43 fish silage® pH7F 40 °]3t2 As}E
o Age 717te] BE 2 whey powderE AMHEHS o
247 48417 2 1579 ol9ATh A (Van Wyk and Heydenr-
ych, 1985) $o 2 fadgtol oj&3le w5 4 FAYY
TR, Az e 34 et dix e e
Atz g
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a7 AL FEE Table 291 YelAATH BEM si-
lages] G 1449 FFE £7] 61.9 mg/100 gol A
AFAZY Az wet AR F4E59 429 Ade
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1126 mg/100 gol oy, At L H silage?] 139.9~155.
0mg/100 gl ¥]3te] Fdd @713 x9 o] Wkt
o) silageE AZE W AHo2 B FHUlste 27
ol pHE 407t AFAA o] M9 AKS dAAR
7l HEo2 WA, L bulgaricus BiEE silagew 27
64.7mg/100 gl A AR 4284 9= 1399 mg/100 gl A
3, L plantarum % silages 27] 619 mg/100 goll Al
A 2945 1550 mg/100gE Ve ol L bulgaricus
BB silage’t L. plantarum BEF silagedl ¥]3lo] 34y
A7) A4 FFol i Ryt ol pH 2 HEME
A (Table Dol st 2ol L. bulgaricus Bi#¥ silage®
pH A&&E7F L plantarum BB silage vlste] B3y,
T3 BEBES o w3d Zog nFo] nol Fo
Ao AFz7)d B3 AT 5o i JAHR
7] gz A}, BN silage®) VBN %2 27
Z 1013 mg/100g, L. bulgaricus BiF% silage= 104 ¥
1205 mg/100 g, L. plantarum B silage 7Y ¥ 1435
mg/100 gl 4 VBN o] <tAa k& K43k Van
Wyk and Heydenrych (1985)7} whey powder 5%,
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Table 4. Changes of bacterial counts, pH and titratable acidity in skipjack tuna viscera silage inoculated with

L. plantarum at 35C

Storage time Viable cell counts

Titratable acidity

H

(days) (CFU*/g) P (%)
0 2.7X10° 5.90 1.52

2 1.7X10° 4.10 394

4 84X108 3.96 4.10

7 72X108 391 415

n 47X10° 390 450
21 27X10° 388 487
28 29X108 3.87 514
35 2.3X107 3.87 5.34

*CFU, colony forming unit

sugar 5% 2 H71% fish silage® ¥ VBN &&o] 237 &
823 mg/100g=A 1 ¥ AAT FHE FAGHTL B
g Ao vjste thh 2A e AL ST 489
o], A% B AMETFY FANY FFH 25 #AL
Aotz AZHAT), Table 3& L. plantarums ©]4-3 7ttt
go] WY MiF¥ silaged AF F olv|=dd FFS U
B Ao %7 4963 mg/100 gl A A 48 13913
mg/100gS.2 713 EA Jesten ofw o 81.1%9
HE e Jedth o8t AH= Freeman and
Hoogland (1956)7} fish silage] A3 ¥ &9 80~90%
7t A% 39 Fo &3AHATT 8L, Raa and Gild-
berg (1976)7} acid silageE 35CAA AZ 4127 ¥ 7}
24 B4 Ad I+ 80%0] gty 3 Hug
A9 A g o, Tarrerson and Windsor (1974)7} &
7R o8 sprat silage® AZ8t] 23CAA AF
3 A% 78 A4 FFE AR 108 F 5% A E
te g4 A Jegd o ARLE F9 xde]
hpEsgol a9 AsAd7)te gL 4TS 1|
Ade 24$ ¢ 7 A%

4, EEHe| wst

L. plantarum A7} silageZ 35T AZHEA A2
Ztol) g A4, pH 2 HEREY wstes 3¢ 2
TE Table 49 YRStk AF 294 AEBE 17X
10%/gol X A7 3594 23X107/ge-2 Vet AF 27
o ta a4 A 2 fado] Fstgoy AF T
AAde 1log cycle A% AAHAUTH 38, A3t
hE pH ¥ HEMEe Wss 4¥EY 27 pH 590
oA A 24A%EE pH 4102 AsE] A A7y
d5 A FAARNA ol o, olEd WEMEE &
71 152% 9 M A% 5 Al AReE Frtete 4¢S
velhgol A% 5dAdE 534% & JeER T fAakE

BatBAEY AR F ATFY Ahe BEROR
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7 BREAY (Mary et al, 1993)1 A HT)
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