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Quality Characteristics for Doenjang Using Squid Internal Organs

Ji-Hyung Seo and Yong-Jin Jeong*
Department of Traditional Fermented Food, Kyongbuk College of Science
*Department of Food Science and Technology, Keimyung University

The quality characteristics of doenjangs added with squid internal organs were evaluated. The contents of mois-
ture, salt and amino type nitrogen were similar among traditional doenjang and squid deenjang(l, 11, III). But
the color values were different. pH and peroxide value(POV) were high in squid deoenjangs. Squid doenjang(l, 11,
III) contained much taurine(53.26~170.90 mg%) and o-aminobutyric acid(35.17~151.00 mg%) which were not
detected in traditional doenjang. Also aspartic acid and glutamic acid related to palatable taste, threonine, serine
and proline related to sweet tastes were much more in squid doenjangs. Contents of isoleucine and leucine
related to bitter taste were similar with traditional doenjangs. Comparing with traditional doenjang, volatile fla-
vor components in squid doenjangs had high ratio of esters such as ethylbutylether and aldehydes such as 2-pro-
panal, 3-methylbutanal in contrast with low alcohols. Especially ethylbutylether, 2-propanol, 3-methyl-1-butanal,
2,6,10,14-tetramethyl-pentadecane, ethyllinoleate were only in squid doenjangs. From the sensory evaluation after
4 weeks, squid doenjang(Il) added with 10% squid internal organs obtained the highest scores for taste as dif-
fering from traditional soybean paste and squid doenjang(I). But the total acceptability was higher in traditional
doenjang because of strong fishy smell and dark color in squid doenjang. After 8 weeks squid doenjang(l, 1I)
obtained high scores for taste and low scores for color and flavor.
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AN Ed 3kgoll Aol WAES 27 210g(7% wiw),
300 g10% wiw), 330 g(13% wiwyd 713k Ul homogez-
ier=2 #23K5000 rpm, 2 min)AlA Z7)(4kg &) I3}
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o] pH meter(model 310, Orion Co.)E ©]-&3le] =33l
o, 95T IsPPoE SHATD. B3 Ar= A
(Chromameter CR-300, Minolta, Japan)S AF&-3}e] Huntero]
AAQT Lk (lightness), agt(redness) R bak(yellowness)O.2 I
Alatolon, oju] TFEWAT] 1 a, bk ZH2)F 96.92, 0.02,
1.310]0}

Elofo| =4t B

A& 2g9l 75% ethanol & 50 mLE 7}8le] 223004
INZFERE &3 & ATy FAE T 75% ethanol
|AE 71sle] 23] WHE FEIFT. AAFEAe IYEE
3t 25% trichloroacetic acid(TCA)& % 30mLE Y& &
YAE2](15,000 tpm, 20 min)3le FALE A AT F, AP o
o ethylether 30 mLE 713l TCAARE-S A AL ThA] 7+
WE5EA1A pH 2.2 lithium bufferd] &afsle] ofm|weaH2A
71(S7130 amino acid analyzer, Sykam Co., Germany)=
Table 19] A= BA519THY,
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(SDEZAE ol&std F&3%th & A& 50g9) SF/5
200mLE 713l wNkel thg- ofssle] A8 oS 100°C
2 fFAE AF5E7)d ¥ F, ethylether % 50 mLE
40°CE FAE FE28719] Wi 2470 &3l &
B FFEFIUEES olg3lo &3 UL N2 533}
& GC-MS(QP-5050A, Shimadzu Co.)E H-Aslgic), Ha0)

Table 1. Operating conditions of amino acid autoanalyzer for
analysis of amino acid

$7130 amino acid analyzer

Instrument (Sykam Co., Germany)
LCA K07/Li Cation separation column

Buffer solution 0.12 N Lithium citrate buffer (pH 2.95)
0.30 N Lithium citrate buffer (pH 4.20)
1.40 N Lithium citrate buffer (pH 3.50)

Buffer flow 0.45 mL/min.

Ninhydrin flow 0.25 mL/min.

Column temperature  37~74°C

Injection volumn 100 uL

A28 columne HP-FFAP(50 mX0.33 umXx 0.2 mm)°)™ ZF
U7 _LEE 230°C, MSD¥ interface=-=+ 240°Co]1th.
Column oven &%+ 50°ColA 587F x&F 2200C7HA) #
T 3°Ce] 2= FAIA 2087 FAIAIATE Carrier gase
He(1.5 mL/min.y& AME3I93L electron voltages 70eVe]%ie
™ split ratio= 50:1°]%ith T3 GC-MSE AFgsl] A&
mass spectrum= Wiley 229 database®= library searchdl Z
#IE ol&std FAH3IAC

2HsdAt
ik AEGENE AFAFATLRY A7YE: 2%
o g, A gkl tiglk Zola FEe] %k 12902 YA
oz "o vt A g g /3= 2 FHE Erd
et 5d AWM o W, 20 U 3 2%, 4 £,
5: o} £L)27 H73F T2 Duncan's test® FAS A
B3]

BARYY, BeaadolAE zztel B4 10g4, Fol
Wet Bk AR, BAPA] ABH, & B sgo] 2
100mLE ¥3 383 §314A 849 Folhe] dWH
Uhrol B AR tE Bt AD)E W ATST

Z3 9 28

UM R
Table 2004 F-EsHake AN 52.14%, A3

Table 2. The compositions of traditional doenjang and squid
doenjang after 8weeks

Doenjang
Item
Control” P I m
Moisture (%) 5214 5203 5093 49.02
Salt (%) 1128 1150 1166 12.82
Amino type nitrogen (mg%) 470.15 472.03 473.62 486.29
pH 5.88 5.90 5.94 6.12
POV(meg/kg) 651 1542 2980 39.82
L 4933 4626 4397  40.09
a 7.78 996 1043 1395
b 1635 1578 1489 1427

UControl; Traditional doenjang

2Squid doenjang added with 7% squid internal organs
ISquid doenjang added with 10% squid internal organs
YSquid doenjang added with 13% squid internal organs
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Table 3. Free amino acid of traditional doenjang and squid

Aol 2
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Table 4. Volatile components of traditional doenjang and squid

doenjang after 8weeks (mg%) doenjang after 8 weeks peak area(%)
. . Doenjang Doenjang
Amino acids Volatile compounds
Control” P IR 1 Control? 17 IR ¥
Taurine - 5326 11675 17090 2.,2-Dimethyl-3-pentanol 0.50 - - -
Aspartic acid 16.06 19.03 28.39 32.02 Ethylbutylether - 508 842 10.83
Threonine 31.99 35.09 39.37 40.81 2-Propenal - - 1.86 235
Serine 3.37 8.32 13.16 15.14 Ethylacetate 094 362 758 890
Glutamic acid 20.19 39.10 51.07 52.22 3-Methyl-1-butanal - 200 209 3.60
Proline 17235 17331 17999  185.67 Ethanol 70.50 59.02 5051 42.02
Glycine 11338 11037  109.88  106.04 2-Butanol 298 136 - -
Alanine 356.60  353.60 35040  342.16 n-Propanol 083 0.79 - -
o-Aminobutyric acid - 3517 96.40  151.00 1-Butanol 086 1.03 251 2356
Valine 200.02  198.02 20021  216.82 2-Methyl-1-butanol 192 155 - 0.12
Cystine 10.14 10.08 9.27 9.03 2,5-Dimethylpyrazine 073 041 - -
Methionine 44.47 45.80 55.53 63.32 2,3,5-Trimethylpyrazine 134 170 194 280
Isoleucine 192.16  192.09 19034  190.02 Acetic acid 325 260 114 132
Leucine 30049 30092 30107  303.00 Tetramethylpyrazine 244 293 372 385
Tyrosine 25.62 28.25 3941 40.60 2,6,10,14-Tetramethyl- pentadecane - 090 132 290
Phenylalanine 13192 137.02 14678  156.78 Furfurylalcohol 044 058 177 180
B-Alanine 2.67 2.71 2.90 3.23 3-Methyl-butanoic acid 039 0.10 - -
B-Aminobutyric acid 334 3.03 2.67 2.60 Pheneethanol 1.08 1.06 097 053
v-Aminobutyric acid 29042 28842  281.03 28021 Ethyllinoleate - - .11 2.83
Tryptophan 482.65 483.05 483.98 496.00 l)COer]; Traditional doenjang
Lysine 29650 30130 31177  325.26 28quid doenjang added with 7% squid internal organs
1-Methylhistidine 4.40 6.28 971 25.34 ISquid doenjang added with 10% squid internal organs
Arginine B ; 15.77 18.82 “Squid doenjang added with 13% squid internal organs
Total 2698.74 282422 302308 3212.17
UControl; Traditional doenjang S EagAol fejopl=itel it Ayl = 3
28quid doenjang added with 7% squid internal organs g2 0} Yang S0 wEd ApjEge] stel gk 7]
quﬁig 3{0)6”11“”'5' aigeg Wlt}ﬁ 1(3)1’? Squi‘; '}nterna]l organs T 2uABRel jegeine isoleucine®] 2y 14.7%, 12.7%
q enjang addea wi 0 squia 1nternal organs E_ 7}}0} % 03 DE}Z—Q— ] ]U% :l Oﬂ ?—TB_]' Bl')\é%?l Cystjne
8.4%, aspartic acid 2.0%, glutamic acid 0.7% R AT
@ I, ImyelA zkzh 52 03, 50.93, 49.02%°]% 7, 9= % o} ] threonine 6.3%, serine 5.6%% BT £ AToA
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Table 5-1. Sensory evalution of traditional doenjang and squid
doenjang after 4 weeks

, Total
Doenjang Taste Flavor Color acceptability

Control” 3.80° 3.92* 4.09* 4.03*

I 3.95° 370 3.83° 3.83°

m 420 355" 3.67° 3.72°

¥ 3.60° 3.03° 2.90° 3.12°

"Control; Traditional doenjang

2Squid doenjang added with 7% squid internal organs

9Squid doenjang added with 10% squid internal organs

“Squid doenjang added with 13% squid internal organs

The average value with same letters were not significantly different at
the 5% level by Duncan's multiple range test

Table 5-2. Sensory evalution of traditional doenjang and squid
doenjang after 8 weeks

, Total
Doenjang Taste Flavor Color acceptability

Control" 3.75% 3.83% 3.70* 3.78*

P 3.60° 267 333° 3.43°

n® 347° 2.20° 2.80° 3.16°

Y 2.00° 1.82¢ 1.63¢ 1.85¢

"Control; Traditional doenjang

PSquid doenjang added with 7% squid internal organs

U8quid doenjang added with 10% squid internal organs

YSquid doenjang added with 13% squid internal organs

The average value with same letters were not significantly different at
the 5% level by Duncan's multiple range test
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