KFAS #a+ e
Korean Journal of Fisheries and Aquatic Sciences

gh5=2] 53(3), 308-315, 2020

Original Article

Korean J Fish Aquat Sci 53(3),308-315,2020

S%=(Lagocephalus gloveri)E 0|&¢st HEEELIRX| =2 M= U
ITXIE A
BEa|0

MHolatmh HOIAE, SEHRANNDED, ZAHSIR HYAZM OIS/ HYNAHTA

e he |

Processing and Quality of a Retort Pouched Soup Made from Brown-
backed Toadfish Lagocephalus gloveri

Seok-Min Hwang, Gun-Cheol Kim!, Young-Sook Hwang?, Eun-Bi Jeon, Hyun-Jin Lee and Kwang-Soo Oh**

Department of Seafood and Aquaculture Science, Gyeongsang National University, Tongyeong 53064, Korea

"Bum-A Food Co., Yangsan 50590, Korea

*Tongyeong Cooking Vocational Training Institute, Tongyeong 53044, Korea

3Department of Seafood and Aquaculture Science/Institute of Marine Industry, Gyeongsang National University, Tongyeong
53064, Korea

To obtain a value-added product from the non-toxic brown-backed toadfish Lagocephalus gloveri (pufferfish), we de-
veloped a retort pouched pufferfish soup (RPS) and characterized its processing conditions and quality metrics. We
found that the most appropriate manufacturing process for the RPS consisted of detoxifying and cold-water dipping
the pufferfish flesh, blanching it, and adding it to the retort pouch along with other ingredients (hot-water extract of
pufferfish head and carcass, radish, bean sprouts, and garlic), after which the pouch was sealed, sterilized (120°C, F,
value 7.5-10 min.), cooled, and inspected. The moisture, crude protein, and total volatile basic nitrogen contents of
the RPS were 97.2%, 1.3% and 7.7 mg/100 g, respectively. The total free amino acid content was 903.2 mg/100 g,
and the main free amino acids were glutamic acid, taurine, lysine, glycine, threonine, alanine, arginine, proline, and
hydroxyproline. Sterilizing the RPS for up to F, value 10 min. did not cause any major problems in terms of chemical
or sensory qualities. This RPS has good storage stability and organoleptic qualities compared with similar commer-
cial pufferfish soups and is suitable for commercialization as a value-added instant seafood soup.
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Table 1. Formula of supplementary materials for the retort pouched
brown-backed toadfish Lagocephalus gloveri soup

Material Ratio (%)
Blanched brown-backed toadfish muscle 20.0
Processing scrap hot water extract 60.0
Bean sprouts for steam cooking 14.0
Radish 5.0

Garlic 1.0
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Table 2. Proximate composition, pH and total volatile basic nitrogen (TVB-N) content of brown-backed toadfish Lagocephalus gloveri flesh,
processing scrap and the retort pouched brown-backed toadfish soup (RPS)

(g/100 g)
Proximate composition TVB-N
Sample : : — pH
Moisture Crude protein Ash Crude lipid (mg/100 g)
Flesh 79.0+0.2° 16.3+0.12 1.0£0.1° 0.4%0.12 6.1+0.0° 13.6+0.62
Processing scrap’ 79.241.4° 11.1+0.2° 6.5+0.12 0.5+0.12 6.9+0.22 7.3+0.5°
RPS 97.0+0.22 1.3+0.4° 0.410.0° 0.30.12 6.0+0.1° 7.7+0.2°

"Head and carcass. **Means within each column followed by the same letter are not statistically different (P>0.05).

Fo] X FAJEQl TVB-N T2 13.6 mg/100 gO & 2] 2] ZkA}
©] 7.3 mg/100 gofl Bal| thax Wokth. 7HA, AJAIES] 42 o
22 97.0%, 2T AL 1.3%, 38 0.4%, A2 0.3%0] 2
1, pH TVB-N 322 22 6.0 2 7.7 mg/100 g8 < 4]
2ol GHs) L 2k 540 o WS A9 glee el
SFL.

dR SUE F9 Fofulicity Fr o] s BAT 2
Vb= Table 33} 2}, S5 50 Folu|leAl 3HF2 16
mg/100 go]8leH, glutamic acid®} lysineo] z}z} 2
mg/100 g 2 2,071.6 mg/100 gO.& 714 wko] FHa-s]o] 9]
11, 78]al o20] glycine, leucine, aspartic acid, alanine 2
proline 52 <=0 = gFaFo] gttt 71 9] thE opn| e AhE e 31
T =] ASlEd ol 2Rt A nl g obn|leAE S o]
U7 A felobulidlo = A EAs E o] AR E o
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Na, K 2 P7} Z+2} 110.4 mg/100 g, 179.0 mg/100 g ¥ 209.2
mg/100 g = go] gH o] Ao, HA|7} wot 22 ol
At 7Fa AR AES] A Aol FREE plAl= S ]
A} ol erElo] glslth

Y& SUE S AL T22]al AAIES] Rl ot et
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Freforu] Al oheFol Wkt AlAlE2] 92 903.2 mg/100 g
o= Yzof vlsl ghfol Y-5s] Wikt o= 7FEAdRAl &
ch o] ARsl 52 ol A2HARRE ko] 2ot
e A7 AAIE S 502 85597 ol A2t
th AAIES] 7HE st Auldd el felotuliike) &
A2 glutamic acid”} 351.5 mg/100 g 2 €53 Wekom, 1
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L FEjotn|=Ato] ATt £3] hydroxyproline= 26.8 mg/100 g
AEH e ol el TH 5 A=Al FrE Sk
o] 7}E ARt §EE Ao ® AFY Y= Mt FFSE 4
Ue Ao AZETE o] 2|3k 4719 ohn| e AbE A4 Al
Al Wed 712 mof 7 7o Z ez Erf fEfohv]ie
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gtofl Fofsh= o] let(Kim, 2010) 0.2 r2iAf glrt.
A= SR 23} A2 Z4kA), 28] Al AJA|E2] tetrodotoxin =
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ol 7 3(55, 10 MUJg oJshel ojAste] 553 dow
¢l o m(KFDA, 2018c), S8 Eo] 49 A=zt g
O E=-8 duad= Pdghs 2¢1skeitt. Tsubone et al.
(1988)2 HojE o] AL o &2 EAG I} 7He /1A T A S
%3} tetrodotoxin®] anhydrotetrodotoxin & =2}l L2
S5 oA oF=st WA =3t Flrkar Hargh vl Qlek Kim et
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Table 3. Total amino acid and mineral contents of brown-backed
toadfish Lagocephalus gloveri flesh

(mg/100 g)

Amino acid Content Mineral Content
Aspartic acid 1,302.5( 8.9) Na 110.4£1.0
Threonine 5904 ( 4.1) K 179.0+2.5
Serine 605.7 ( 4.1) Ca 36.0+0.6
Glutamic acid 2,300.9 ( 13.3) Mg 17.720.2
Proline 1,005.3 ( 5.8) Fe tr
Glycine 1,771.6 ( 10.7) Cu tr
Alanine 1,230.6 ( 8.0) Zn 1.5£0.1
Cysteine 90.8( 0.6) S 61.3£0.2
Valine 7723 ( 5.0) P 209.2+1.5
Methionine 3741 ( 22)

Isoleucine 720.7 ( 3.9)

Leucine 1,302.7 ( 7.4)

Tyrosine 190.0 ( 1.2)

Phenylalanine 612.4 ( 4.4)

Histidine 299.5( 2.1)

Lysine 2,071.6 ( 13.7)

Arginine 808.5( 4.7)

Total 16,049.6 (100.0)

'Percentage to the total content. tr, trace.



312 gAN - A -

=
AERE AE0| 7hadat 342 At A #A ] Clostrid-
ium botulinum EAF] AFE-E Q)3 Ao x| qt 71E X 7] 4

Table 4. Free amino acid contents of brown-backed toadfish Lago-
cephalus gloveri flesh, processing scrap and the retort pouched
brown-backed toadfish soup (RPS)

(mg/100 g)
Free amino acid Flesh Prng:Sjng RPS
Phosphoserine 1.3( 04y 20( 07) 31( 03)
Taurine 60.6 ( 18.0) 53.8( 18.1) 135.7( 15.0)
Phosphoethanol 23( 07) 34( 11) 16( 02)
Urea 13.3( 39) 105( 3.5) tr
Aspartic acid 01( 0.0) 02( 0.1) tr
Hydroxyproline 58( 1.7) 84.6( 285) 26.8( 3.0)
Threonine 64( 19) 50( 1.7) 420( 4.6)
Serine 65( 19) 64( 21) 75( 08)
Asparagine 1.7( 05) 09( 03) 248( 27)
Glutamic acid 332( 99) 64( 22) 351.5( 38.9)
a-aminoadipic acid tr 11( 04) 72( 038)
Proline 65( 19) 75( 25) 222( 25)
Glycine 30.7( 91) 152( 5.1) 581 )
Alanine 220( 65) 172( 58) 348( 4.3)
aaminobulyric  26( 0.8) 27( 09) 68( 08)
Valine tr 02( 0.1) tr
Methionine 18( 05) 17( 06) 26( 0.3)
Cystathionine 13( 04) 05( 02) 08( 0.1)
Isoleucine 16( 05) 16( 06) 4.1( 05)
Leucine 38( 11) 37( 12) 140( 16)
Tyrosine 32( 10) 23( 08) 58( 06)
Phenylalanine 34( 1.0) 3.0( 10 52( 0.6)

Z\c?én nobutyre 06( 02) 1.8( 06) 50( 06)

Ethanolamine 20( 0.6) 6( 12) 97( 1.1)
Hydroxylysine 44( 1.3) 7( 0.9) tr

Ornithine 174 ( 5.2) 6( 25) 36( 04)
Lysine 74.8 ( 22.3) 384( 12.9) 91.8( 10.2)
Histidine 45( 14) 0 ( 10) 6.8( 0.8)
Anserine 29( 0.9) 6( 05) tr

Arginine 216( 64) T( 29) 28.0( 3.1)
Total 336.0 (100.0) 2973(100 0) 903.2 (100.0)

'Head and carcass. 2Percentage to the total amino acid, tr, trace.

Tof whet -89 et 223te| uta), o] 3kshA AJEH
3} 9 ofm|H(off-flavor)7} WHAEsto] 7FEA 2] AlEo] H4
A sHeTh. o-go] Eatah o] st A gt utat FnlE
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OFZF W= Ao et o sk “04‘4'.13]
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Table 5. Toxicity of brown-backed toadfish Lagocephalus gloveri
flesh, processing scrap and the retort pouched brown-backed toad-
fish soup (RPS)

Sampe  Mowe Dealine ool

Flesh 19.1£0.1 Live <6 (Non-toxic)
Processing scrap'  19.3#0.2 Live <6 (Non-toxic)
RPS 19.6+0.2 Live <6 (Non-toxic)

"Head and carcass.

Table 6. Changes in pH, TVB-N content and hardness of solid in
the retort pouched brown-backed toadfish Lagocephalus gloveri
soup as affected by various Fy-values

Fo-value pH TVB-N (mg/100 g) Hardness (g)
5 6.3+0.22 5.610.1° 364.4+10.3°
7.5 6.3+0.1° 5.6+0.3° 387.419.72
10 6.240.12 6.240.22 403.5+8.9°

**Means within each column followed by the same letter are not
statistically different (P>0.05).

Table 7. Changes in Hunter color values of solid in the retort
pouched brown-backed toadfish Lagocephalus gloveri soup as af-
fected by various Fy-values

Color values
Fo-value
L a b AE
5 61.5£1.0°  -1.0+0.3° 11.2+0.4> 37.5+0.6°
7.5 62.8+2.12  -2.0+0.6° 12.9+0.6° 38.5+0.5®
10 63.0£0.72  -2.1+0.42 13.2+0.42 39.5+1.02

**Means within each column followed by the same letter are not
statistically different (P>0.05). L, lightness; a, redness; b, yellow-
ness; 4E, color difference.
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Fo-values £ slofof dttk(Jeong et al., 1997). @A AAANA= Tx2H

Table 8. Changes in pH, total volatile basic nitrogen (TVB-N) and
amino-N (NH,-N) contents of juice in the retort pouched brown-

Fovalue oH TVB-N NH,-N OlLf oS AAA] F2 HERE AFo| AP AT ARAE

(mg/100 mL) (mg/100 mL) 2= oJAElA oM AL T sl YHEA O Z F, gk 10-155 A
5 6.2£0.12 5.6+0.2¢ 41.610.4° T ZAA 7fH A7 T n} Fo gholl w2 AJAlE<] ¥4
75 6.3£0.3° 7.0£0.2° 40.920.1° EALS 22710 A9 F, 3ol Z71a4E W Ho] oFhal
10 6.2+0.2 7.740.1° 40.30.2°

**Means within each column followed by the same letter are not

statistically different (P>0.05). Table 10. Comparison in sensory evaluation of the retort pouched

brown-backed toadfish Lagocephalus gloveri soup (RPS) with
other similar commercial soups

Table 9. Changes in viable cell count and sensory evaluation of the
Sensory score'

retort pouched brown-backed toadfish Lagocephalus gloveri soup

as affected by various Fy-values Product Taste Texture Odor ac(g;g::n”ce
Viable cell Sensory score' Restaurant

Fo-value ( ggtdjr); ) Texture Taste Odor acocég:::L . pufferfish soup 5.0 5.0° 5.0° 5.0°

5 <30 46202 46201° 46£00° 4B8:0.0° Egﬁiegnpt‘;zem::‘ket 35:0.4° 2.9:0.1° 4.0:04° 3.2:0.2°

7.5 <30 4.3+0.1%* 4.8+0.2¢ 4.6+0.17 4.60.2° RPS 4.6+0.2° 3.840.4° 4.5+0.1> 4.3+0.2°

10 <30 4.0+0.2°> 4.610.22 4.6+0.22 4.5+0.2 15 scale score, 5, very good=restaurant’s oyster soup (standard

15 scale score, 5, very good; 4, good; 3, acceptable; 2, poor; 1, very
poor. “®Means (n=9) within each column followed by the same let-
ter are not statistically different (P>0.05).

value); 4, good; 3, acceptable; 2, poor; 1, very poor. **Means (n=9)
within each column followed by the same letter are not statistically
different (P>0.05).

Table 11. Changes in viable cell count, packaging inspection and sensory evaluation of the retort pouched brown-backed toadfish Lago-
cephalus gloveri soup during storage at 35-37°C

Storage Viable cell count  Appearance Internal Sensory score'

day (CFU/g) inspection  inspection Taste Odor Over-all acceptance
0 <30 Normal Normal 5.0° 5.0 5.0

30 <30 Normal Normal 4.8+0.22 4.8+0.12 4.7+0.2°

15 scale score, 5, very good; 4, good; 3, acceptable; 2, poor; 1, very poor. *Means (n=9) within each column followed by the same letter are
not statistically different (P>0.05).

Table 12. Changes in pH, hardness, total volatile basic nitrogen (TVB-N) and amino-N (NH,-N) contents of the retort pouched brown-
backed toadfish Lagocephalus gloveri soup during storage at 35-37°C

Storage Solid Juice

day pH TVB-N (mg/100 g) Hardness (g) pH TVB-N (mg/100 mL) NH,-N (mg/100 mL)
0 6.3+0.1° 5.4+0.1° 2,849+73° 6.5+0.2° 5.6+0.1° 38.1+0.5°

30 6.3+0.0° 5.4+0.2 2,865+83° 6.5+0.1° 5.8+0.1° 38.8+0.8°

60 6.2+0.1° 5.5+0.1° 3,057+64° 6.4+0.1° 5.6+0.2° 40.6+2.0°

**Means within each column followed by the same letter are not statistically different (P>0.05).
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