KOREAN J. FOOD SCI. TECHNOL.
Vol. 9, No. 4 (1977)

BFIIA2 BMES

F E Rl B B
KILAKEKRS ARHTHEF
(19774 79 229 4=9))

The Taste Compounds of Fermented Squid,
Loligo kobiensis

by

Eung-Ho Lee and Nak-Ju Sung
Dept. of Food Science and Technology, National Fisheries
University of Busan, Busan, Korea,
(Reccieed July 22, 1977)

Abstract

Fermented squid, Loligo kobiensis, is widely used and occupies an important position in foods of
this country. But no study on its taste compounds has been reported. This study was attempted
to establish the basic data for cvaluating taste compounds of fermented squid.

The changes of such compounds during fermentation as free amino acids, nuclcotides and their
related compounds, TMAO, TMA and betaine were analysed.

The sample was prepared with 209 salt content and fermented at a controlled temperature of
15+3°C. '

ADP, AMP and inosine tended to degrade rapidly while hypoxanthine increased more than four
times as compared with raw sample at 91 day fermentation.

In the free amino acid composition of fresh squid, abundant amino acids were proline, taurine,
alanine, arginine, serine, glutamic acid, lysine, glycine, leucine and valine in order. Such amino
acids like phenylalanine, methionine, tyrosine, isoleucine, and histidine were poor. In squid extract,
proline and taurine were dominant holding 40.2% and 32.0% of total free amino acids respectively.
The total free amino acid nitrogen in fresh squid was 33.6% of its extract nitrogen.

The changes of free amino acid composition in the extract of squid during fermentation was not
observed. In the extract of fermented product, abundant amino acids were proline, leucine, lysine,
serine, arginine, alanine, valine, isoleucine, phenylalanine, methionine and glycine in order.
Glutamic acid and histidine were poor and taurine and tyrosine were trace in content.

The increase of total free amino acids ‘during 63 day fermentation reached approximately more
than 1.8 times as compared with‘ that of raw sample and than decreased slowly.

The amount of betaine increased more than 1.2 times as compared with that of raw sample
during 91 day fermentation. TMA increased while TMAO decreased during fermentation.

The amount of TMAO nitrogen in 91 days fermented squid was 402.4mg% on moisture and salt
free base. Betaine and TMAO known as sweet compounds were abundant in fermented squid. It is
supposed that these compounds could also play a role as important taste compounds of fermented

squid.
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It is concluded that the major taste compounds of fermented squid were amino acids like proline,

leucine, serine, lysine, arginine, alanine and betaine. Other compounds such as valine, isoleucine

and TMAO and hypoxanthine could also not be excluded as taste supporters in fermented squid.
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Table 1. Changes in the content of moisture, crude
protein, crude lipid, total sugar and salt
during the fermentation of sguid

(g/lOOE)

i Fermentation days
Raw Tty T Ty T T I
29[63|91 {111’153

Moisture | 85 4 69.7, 69.9 69. 1, 70.1 69.0
Crude lipid 1 1.2; 1.2; 1.6 1.3 1.4
Total sugar ! 0.7 0. 8 0. 8% 0.8 0.7 0.%
Crude protein| 13.3 10.7, 10. z 10 O] 10.0; 10.
Salt

0.4 18.5 19.2, 19.3 19.3 19.

|
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Table 2. Changes of volatile basic nitrogen(VBN), amino nitrogen(NH;-N) and extiract
nitrogen(Ex-N) during the fermentation of squid

(moisture and salt free base, mg/100g)

Fermentation days
Raw
2 | & | a 111 153
VBN 34.2 221.1 296.6 |  380.5 450.2 530.4
NH.-N 2176.1 2556. 4 3797.0 , 4169.5 3821.9 3520.7
Ex-N 3557.2 4150.7 | 5330.6 | 5702.5 5520. 6 5293.2
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their relatded Raw ; = A %3l & hypoxanthineo] webx #giletelet.
i Q
compoundas | 29 l 63 l _filh#_ 7139 ASs 443 apidviAd 2 hypoxant}ung l
ATP trace | Bl oh& BMEBMEA Lol GRel 958 U
ADP 2.0 0.6 0.4 0.3 o,
AMP 24 | 06| 05| o3 by poxanthines] Siskgsol i chel Kassemsarn %" %
Inosine 4.1 1.7 1.0 0.8 ol A Vb &uts gz st s, Dyeri e
Hypokanthine 2.4 6.5 8.8 9.3 o+ < & A =, Dy £
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Table 4. Changes in free amino acids during the fermentation of squid
(moisture and salt free basc)

Amino Fermcntatxon days
Raw S S —
acid 29 f 63 91 153
AR mats | o0 A% | mazs | Zlo o | mass [2 2 5% mess |7 20 o] mags [0 foil
Lys 210.8 2.2 947.0,  10.2 170770 9.8 | 1966.1 15.3 | 1483.4] 14.1
His 48.6 0.5 153.9 1.7 292.7 1.7 316.84 2.5 200. 8 1.9
Arg 346.2l 3.5 893.71 9.6 1443.4 8.4 | 1388.7 10.8 | 1123.4] 10.6
Tau 3133.3 32.0 trace trace] trace trace]
Ser 309.20 3.2 1003.7]  10.8 1635.8] 9.5 | '1276.2 9.9 | 1214.4 115
Glu 270.8 2.8 288, 2 3.1 349.3 2.0 | 1459.8] 11.4 | 1365.00 12.9
Pro 3931.6]  40.2 2083.3  22.5 5245.90 30,5 | 1142.9] 8.9 | 83L.6 7.9
Gly 209. 4 2.1 278.2l 3.0 492.2 2.9 453.0 3.5 | 322.9 3.1
Ala 589. 1 6.0 822.7 8.9 1371.6] 8.0 | 1145.9 8.9 | 806.5 7.7
Val 1 147.8 1.5 319.6 3.4 878.7 5.1 885. 3 6.9 | 420.5 3.9
Met 109.7 1.1 378.8 4.1 514.60 3.0 | 58.3 4.6 | 326.4 3.1
Tleu 81.6 0.8 408. 4 4.4 741.9 4.3 695. 8 5.4 473.8 4.5
Leu 182.1 1.9 1242.9]  13.4 1910.6,  11.1 287.2 2.2 | 1183.0f 11.2
Tyr 101.7 1.0 tracel trace 198.4 1.5 109.8 1.0
Phe 121.7 1.2 449.8 4.9 639.6 3.7 | 1060.0f 82 | 696.6 6.6
Total | 9793.6)  100.0] 92709 100.0] 17224.0/  100.0| 12862.4)  100.0| 10557.4  100.0
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Table 5. The results of organoleptic test of fermented squid

Fermcntatnon days

| 91 153

29 63
Color llght reddish pinkj reddish pmk
Qdor slightly fishy odor| good
Separation of liquid | slight considerable
Commercial quality | inferior exccllent
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Pro, Ala, Gly, lleu, Thre] JEfelsy, Heol AL AL
Val, Ser, His, Tyr, Met, Tau9] [Holsict. Table 6]

A 2d RS A feolul B gldd Aspst

Thre] #Rolol B F 16.9%} A4, 28
PERE EFARA felotrl S Afol Bt Pro,
Leu, Lys, Arg, Ala ¥ Pheo] #piolv] v Follx
A Rl BdE A ¢ 5 A

4. Betaine, TMAO % TMAS| 84t

betaine2 MMt : 25712 B F9 betaineEFE 2}
“H#e Table 704 2E v gol Bl Fl:
betaine®F 24 HHEERE 520.8mgH A 2l 91H
M BRAD AL 639.4me%EA 1265 on,
153HM BRAZD AL 620.3me%EA G WMOHY
o}

KEHWA d8 248 = JE betained BB
FHEETY BN wodz #HRsh B ®EHA
t}. Kanosu$t Kasai®& 24 ojd & 571mgé. Fo
r 82img%, WL 808meg% 23 HA$E 410mg

Table 6. Comparison of amino acid composition of free amino acid content of
raw and 63 days fermented squid

(moisture and salt free base)

Amine acid AA. composmon Free A A of raw Frefeerﬁ{é:te%f fgui?iays
(A.A) mg% % to total A, A mg% 9f6re:zo K?}il mg% o{"r ete° }{?K"‘l
Lys 5512.7 9.2 210.8 2.2 1707.7 9.8
His 1290.6 2.2 48.6 0.5 292.7 1.7
Arg 4683.4 7.9 346. 2 3.5 1443.4 8.4
Tau 523.8 0.9 3133.3 32.0 trace
Asp 7320.5 12.3 — -

Thr 2727.1 4.6 — -
Ser 2255.3 3.8 309.2 3.2 1635.8 9.5
Glu 8738.1 14.7 270.8 2.8 349.3 2.0
Pro 3758.0 6.3 3931.6 40.2 5245.9 30.5
Gly 2932.6 4.9 209. 4 2.1 492.2 2.9
Ala 3099.5 5.1 589.1 6.0 1371.6 8.0
Val 2713.3 4.5 147.8 1.5 878.7 5.1
Met 818.2 1.4 109.7 1.1 514.6 3.0
Tleu 2808. 3 4.7 81.6 0.8 741.9 4.3
Leu 4591.2 7.7 182.1 1.9 1910.6 11.1
Tyr 1085.7 1.8 101.7 1.0 trace
Phe 4783.4 8.0 121.7 1.2 639.6 3.7
- Total 59641.7 100.0 9793.6 100.0 17224.0 100.0
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Table 7. Changes in nitrogenous
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compounds of the extract during the fermentation of squid

(mmsture and salt free base)

Fcrmentatlon days
Raw e - . e i e
Component 29 63 91 153

T T G e Vareusl R TN Tfm ’ Q,

Extract(Ex)-N 3557. zi 4150.7 5330.6 | 5702.5 5293.2)
Free amino acid-N 1267.0 35.6/ 1394.4 33.6] 2558.5 48.0; 1992.6 34. 9i 1605.3 30.3
Ammonia-N 43. 5‘ 12 206.6 5.0 =204 5.1 5729 10.00 699.0 13.2
TMAO-N me.0 134 4599 1L1| 4323 83 4024 71 %Y 68
TMA-N 2. 0] 0.1 145 04 262 05 487 09 621 12
Betaine-N 5208 146 5920 143 6144 1.5 639.4 1L 2| 620.3 117
Recovered-N ’ R | 64.4 | 7. [ 6 1! | 632
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