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ABSTRACT

This study was conducted to analyze the nutritional components of Gochujang products
containing semi-dried croaker (Miichthys miiuy) and various other ingredients. Three
Gochujang products, croaker traditional gochujang (CTG), croaker nut gochujang (CNG)
and croaker green tea gochujang (CGG) were analyzed with respect to their proximate
compositions, cholesterol, organic acids, free sugar, minerals, fatty acids and free amino
acids. The moisture content of the three gochujang products were in the range of
45.0~47.1%, crude protein content ranged from 15.7~17.7%, crude lipid content, 5.4~7.1%,
and ash content, 2.9~4.0%. The cholesterol content of the products ranged from
51.5~53.5%. The major organic acid found was citrate and CTG was observed to be
the product with the highest total organic acids. The total sugar content in the products
was in the order of CTGY)CNG)CGG. Among the minerals, the calcium (Ca) content was
the highest and its content in the products was in the order of CGG)CNG)CTG. The
potassium (K), magnesium (Mg), manganese (Mn), and iron (Fe) contents were in the
order of CNG)CGG)CTG and the copper (Cu) and zinc (Zn) contents were the highest
in CNG. The sodium (Na) content was the highest in CTG, and the lowest in CNG and
the total mineral content of the three products were in the order of CGG)CNG)CTG.
Linoleic acid accounted for the highest fatty acid content followed by oleic acid. Myristic
acid and palmitic acid were higher in CGG, oleic acid and linoleic acid in CNG, and
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eicosapentaenoic acid (EPA) in CGG and CTG. Levels of docosahexaenoic acid (DHA)
were also high in the 3 gochujang products in the order of CGG)CTG)CNG. Glutamic
acid was the most abundant amino acid in all the products, followed by proline.
The total amino acid content in the products was in the order of CTG) CNG) CGG.
In this study, various gochujang side dishes were developed using semi-dried croaker,
and it was observed that the nutritional content of the products containing green
tea and nuts was generally higher than that of the traditional red pepper paste products.
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Table 1. Recipe of croaker traditional gochujang (CTG), croaker nut gochujang (CNG), and croaker
green tea gochujang (CGG)

Ingredient - c1e - - CNG - - €66 -

Weight (g) Ratio (%) Weight (g) Ratio (%) Weight (g) Ratio (%)

Croaker (semi—dried) 120.00 48.00 120.00 40.00 120.00 48.00

Gochujang 95.38 38.15 114.02 38.01 92.64 37.05

Red pepper oil 3.85 1.54 4.60 1.53 3.74 1.49

Garlic powder 0.77 0.31 0.92 0.31 0.75 0.30

Sugar 8.46 3.38 10.11 3.37 8.22 3.29

Chochung 20.00 8.00 2391 797 19.42 .77

Soju 1.54 0.62 1.84 0.61 1.49 0.60

Green tea powder 2.30 0.77 1.87 0.75

Paprika powder 2.30 0.77 1.87 0.75

Peanut 6.00 2.00

Almond 6.00 2.00

Sunflower seeds 4.00 1.33

Walnut 4.00 1.33

Total 250.00 100.00 300.00 100.00 250.00 100.00
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Table 2. Proximate composition and cholesterol content of

gochujang products using semi-dried

croaker
Products”
Component F-value
CTG CNG CGG
Moisture (%) 450 + 2209 462 + 1.9° 471 = 2.3 0.7
Crude protein (%) 177 + 0.9° 157 = 0.7 171 + 0.8 5.5
Crude fat (%) 54 + 0.3 71 £ 03° 6.4 £ 03P 306"
Ash (%) 40 + 020 29 £ 0.1° 30 £ 0.1° 5417
Carbohydrate (%) 279 £ 1.3 282 £ 1.2¢ 264 £ 1.1° 1.8
Cholesterol (mg/100 g) 535 £ 2.6 51.5 + 2.4° 526 £ 2.5° 0.5
Calorie (kcal/100 g) 2313 + 11.1° 2393 £ 11.5° 231.8 £ 10.4° 0.5

Y Croaker traditional Gochujang (CTG), Croaker nut Gochujang (CNK), Croaker green tea Gochujang (CGG),
2 Values (Mean+SD, n=3) with different superscript letters within a row are significantly different(p<0.05).

*p<0.05, ""p<0.01, “*"p<0.001

Yetgiglor, {o4d AS2 SPSS (Statistical
SPSS Inc.,
Chicago, IL, USA) software package(version
24)5 AREoto] ANOVA test & p<0.05 $=0]
A Duncan’s multiple range testZ 94
A5k

Package for Social Sciences,

m 23 3
1. 010 BN OFAHEQ| UdtHE YA
HEZ &

o] vkAX AE (o]t CTGE &), ¥of
v AR EH(olst CNGeEE 3, wlof ¥k
A =R A(elst CGGeE 39 o

HRYEY S AHE SRS el ZAi=
Table 29} #t}t. $EE=F2 CTG, CNG, CGG

7V Z¥Zr 45%, 46.2%, 47.1%2 CGG7} 7V &
%L, CTGZF 7P wekout |94l Atol= ¢l
ek z il =S CTG, CGG7t 242 17.7%,
17.1%% o7} Q4L CNG7F 15.7%= et
CTG, CGGoll HIsh -9J5tAI(p<0.05) Rkt &
$F2 CNG) CGG) CTG wAMZ 951

(p€0.05) &ttt CGGZF CTGO) Hlal =A=3t
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w7 et
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ulshEe] W HEo] &7
Ehtee & 4 olTh SHESRES CTG7} 4.0%
2 CNG, CGGEl 2.9, 3.0%°] Hl8] $2l5A
(0<0.05) =71 Ueheith. BstE e A 7
£ 71 Aol7h QIolth FHAHE W A4 CTG,
CNG, CGGZ7} Z¥Z+ 53.5%, 51.5%, 52.6%%
B Al AE g Fol7h Qigleh I oX
231~239 Kcal®2 Al A% 2+ Aol7h gigiet. 41
Ak wlojo] ghug ShEe 16~20%0]H, A

o}
=

0.3~0.7%, S 1.1~1.5%, EsiEe

0.3~0.7%%  HE159E=d(Pennington &
Church 1979) & A& A8% & AARE
ol-&3t A AlFolet vHlusH]= olHHoY
AlAdgE glojof wls xgekat SlEekEoe] v
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Table 3. Organic acids in gochujang products using semi—dried croaker

2I0{(Miichthys miiuy)S 088t 15

FHIZ e &

(unit: mg/100 g)

. Products”

Organic acids F-value
CTG CNG CGG
Citric 2639 + 2.3? 2288 + 1.8 2048 + 2.1° 118.9"
Malic 56.5 * 6.0° 523 + 4.9° 41.0 £ 2.6° 99.5"
Lactic 56.8 + 1.4° 462 = 1.7° 58.8 + 1.0° 659"
Formic 417 £ 1.6° 331 + 0.9° 286 + L7 206.6"
Acetic 345 + 0.9° 402 + 0.8 441 + 0.8 68.2""
Total 453.1 = 0.9° 4002 + 0.8° 3770 + 0.8° 403"
U See Table 2

2 Values (Mean % SD, n=3) with different superscript letters within a row are significantly different (p<0.05).

"p<0.01

CTG> CNG) CGG «l=

=3O, lactic

g ol A Sucrose TS CNGOJIA 7}

Table 4. Free sugar content of gochujang products using semi-dried croaker

(unit: mg/100 g)

Products”
F-value
Free sugar CTG CNG CGG

Sucrose 4,085.8 £ 90.7°? 4,446.6 £ 88.7° 3,465.8 £ 73.8° 102.8""
Maltose 11,367.9 + 257.2° 10,032.8 + 215.2° 9,510.4 + 120.7° 65.0""
Ribose 1622 = 4.1° 1443 + 46" 1432 + 34° 21.0""
Fructose 5089 + 10.6° 4512 + 11.2° 4344 + 11.5° 37.0""
Galactose 327 £ 0.9° 325 £ 0.9° 283 + 06 269"
Glucose 6,263.9 + 138.8° 6,086.4 + 138.1° 49969 + 1250 785"
Total 22,421.0 + 470.6° 21,194.0 + 505.4 18,579.0 + 585.4¢ 4237
U See Table 2
2 Values (Mean #+ SD, n=3) with different superscript letters within a row are significantly different (p<0.05).
"'p<0.01
acid$tEe CTGY} CGGTolE #lo)7) filoy A =7 et maltose, ribose, fructose 3

CNG7} 7P @A UEt e, acetic acid &5
2 CGG)CNG)CTG €22 =9itt f7]4ke] &

F 5 43 ARl 7P 22 |§714R citric

acidyon, & |74 g2 CTG7F 7F &9 7 =4 Yehd 32 maltose,
1!, CNG&} CGGE= o7} giit}. Chun et al. I galactoseRtt. &
(1995)2 1349 FH 714 citric acidgh

1 B39O0, malic acid, formic acid,
acetic acid 5o°] 1A ojA] %E]Mu S H
st 2 AFAIEANA R4

oM wetiE AdS & =+ ﬁli’i"”r

T2 CTGOA 7F =A UE o, galactose
¢} glucoses= CGGOl| HI3l CTGSF CNGOIlA #
OJ5HA|(p<0.05) =A YRt Al Al E—\:—Oﬂ/‘i
on, 1A Lk
T THF2 CTG)CNG)
CGG €22 =4 Yt Lee et al.(1984)2
3ME &4 1549 fEde AT 2
fructose”t % Fe{gol|ztal Hirst
9] glucose, rhamnose 5°] 7&%5]91‘3}3’_ Hy
A%

sfgom B Aol 15%
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Table 5. Mineral content of gochujang products using semi—dried croaker

(unit: mg/100 g)

M | Products? Fval
—value
eras CTG CNG CGG
Ca 276 + 0.0? 40.0 + 0.0 772 + 0.0° 1,559.5""
K 2547 + 0.8° 3223 + 1.0° 2883 + 1.5 92.5"
Mg 418 + 5.7 69.5 * 6.4° 462 + 6.1° 566.7""
Fe 1.1 £ 09 1.6 £ 1.5° 1.4 + 0.0° 423"
Cu 0.1 £ 0.0° 0.3 £ 0.0° 0.1 £ 0.0° 0.0
Mn 0.4 + 0.0° 1.3 £ 0.0° 1.0 + 0.0 261.5"
Zn 1.1 + 1.0° 1.5 + 2.0° 1.1 +0.5° 543"
Na 1,187.4 + 7.7° 1,131.6 + 7.4 1,180.5 + 10.1° 3.7
Total 1,5143 + 1.6° 1,568.0 + 0.9° 1,595.8 + 1.0° 3.3
D See Table 2
2 Values (Mean + SD, n=3) with different superscript letters within a row are significantly different (p<0.05).
"p<0.01
T AREEIQ] o] At AEe fEd R} Bt -2k Ato]7t lQlaL, Zndt2 CNG7F 7}
o] gebd & 9lee ¥ 4 AR % %7 UERTL CGGEH CTGE Aol7t gigict.
Nat Azt 5908k Zfol7} glith. £71E 359
3. RIOY Bt AY IFYHZO FIIE o A Na7t 7P =91, theo2 K, Ca 2 Mg
AFEe 714 TF2 Table 59 AAI=E At 02 Yeyith 3% CGG7F 7MY =7 Yt

F718 % Ca &F CGG7} 77.2 mg%& 71
=om, th2o&2 CNGZF 40.0 mg%, CTG7}
27.6 mghZ F2eHp<0.05) #Fol7t AU K,
Mg, Fe, Mn&#2 CNG)CGG)CTG £°o& 1}

WA, CTGZF 7P RStk w09 Ca 9F 22
mg/100 g, Fe2 0.3 mg/100 g $H-sl Ao=
H 115 %=d|(Pennington & Church 1979) &

Aol e ofF 7K A=E o83t AFE AZ

Table 6. Composition of fatty acids of gochujang products using semi-dried croaker

Products”

Fatty acids (%) TG NG GG F-value
Myristic acid (14:0) L1 + 037 0.6 + 0.2 1.4 + 0.4° 4480
Palmitic acid (16:0) 134 £ 0.1° 9.8 £ 0.0° 14.0 + 0.1° 15477
Palmitoleic acid (16:1n7) 32 + 0.0° 1.9 + 0.I° 42 £ 0.0° 375.4""
Stearic acid (18:0) 24 £ 020 25+ 0.7 2.5 + 0.4 6.0°
Oleic acid (18:1n9) 202 + 04° 351 + 1.2° 202 + 0.9° 896.0""
Linoleic acid (18:2n6) 380 = 0.0° 387 + 0.0° 33.4 + 0.0° 309"
20:5n3 (EPA) 62 + 04° 3.2 + 0.1¢ 6.9 + 0.5 490.3"
22:6n3 (DHA) 14.6 + 10.1° 75 £ 7.5 16.2 + 9.0° 500.5""

D See Table 2

2 Values (Mean + SD, n=3) with different superscript letters within a row are significantly different (p<0.05).

"p<0.05 “"p<0.01
EPA: FEicosapentaenoic acid
DHA: Docosahexaenoic acid
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A2 =4 Yebdth Chun et al (1995)%
2799 Awre AT Aw FE g
oleic acidgtal HI5}9ioH, 1 9 palmitic

Z|eAE EFo] oSt Ayt Table 6ofl A|AIE acid, lauric acid, linoleic acid, myristic
Aot ZFo] SH7e: AFglo] A AR S 7]’ acid, stearic acid 5°| 1534 AEE IS
Z =4 yErd AL linoleic acidgoH, o0 2 HUFYET ATAZ A= linoleic
2 oleic acid2 UEFFTE. myristic acidet acid7F 7P =4 A&E9Lr ol vlo] AAT}
palmitic acid® Al &% CGGollA fojzo=w I3 BRoA fEE AAES FE5T 5 9leH,
= vebgon, EXSAARR] oleic acid®t THE 2|HpAto] SHefo| wlo] A9 124 AT
linoleic acid®] 7% A3F7t 35 CNGOlA] EoA &3 Ao=E AlgHc}

Table 7. Free amino acids of gochujang products using semi-dried croaker

1)
Amino acids e Prg{\i]gts oG F—value
Phosphoserine 9.9 + 0.3 86 £ 0.2 83 £ 0.2 437"
Taurine 30.0 = 0.7 304 + 0.6 32.7 £ 0.7° 15.5°
Phosphoethanolamine 417 + 0.9° 333 + 0.7 35.7 + 0.5 99.3"
Aspartic acid 16.0 + 0.4° 149 + 0.3 143 + 0.4° 14.0"
Hydroxyproline 233 + 0.5° 215 +05° 214 + 0.6 11.9°
Threonine 8.6 * 0.2° 6.8 + 0.2° 6.3 + 0.1° 116.4™"
Serine 11.6 + 0.3° 88 + 0.2° 82 + 0.2° 24537
Asparagine 155 + 0.3° 140 + 0.3 124 + 0.4° 55.2""
Glutamic acid 2462 + 7.8 198.1 + 4.6° 209.2 + 4.8 540"
Sarcosine 6.3 = 0.1° 134 + 0.3 114 + 0.3° 581.7"
Proline 93.6 £ 2.3* 825 + 1.6 81.3 + 2.1° 334"
Glycine 104 + 0.2° 104 + 0.3 102 + 0.2 0.8
Alanine 243 + 0.5 36.0 + 0.8 2.4 + 0.6° 364.3""
a —aminobutyric acid 109 + 0.3 - 9.3 + 03" 1,693.8™
Valine 3.0 £ 0.1¢ 122 + 0.3 33 +0.1° 2,713.3"
Methionine 10.3 + 0.2° 41 + 0.1° 89 + 0.2 896.3""
Cystathionine 383 + 0.9° 143 + 0.3 328 + 0.8 971.9™
Isoleucine 102 + 0.2° 192 + 0.2 9.0 + 0.2° 1,936.2"
Leucine 10.5 + 0.3 9.2 + 0.2° 89 + 0.2° 426"
Tyrosine -9 155 = 0.4 -
Phenylalanine - 138 £ 0.3 -
B —alanine - 1.7 £ 0.0 -
y —amino—n-butyric acid 8.7 + 0.2° - 7.1 +02° 3,080.5"
Histidine 29 +0.1° - 26 + 0.1° 2,972.0""
Tryptophan - - 26 £ 0.1
Hydroxylysine 0.3 + 0.0° 0.5 + 0.0° 0.4 + 0.0° 106.7"
Ornithine 2.1 +0.1° 2.2 + 0.0° 2.1 +0.1° 1.3
Lysine 147 + 0.5° 142 + 0.3° 142 + 0.3° 1.6
Ethanolamine 1.3 + 0.0° 1.2 + 0.0° 1.5 + 0.0° 67.6"
Arginine 292 + 0.7° 274 + 0.7° 255 + 0.5¢ 243"
Total 681.6 + 15.4° 614.1 + 13.4° 605.0 + 9.4° 307"
U See Table 2

2 Values (Mean * SD, n=5) with different superscript letters within a row are significantly different (p<0.05)

¥~ not detected

"p<0.05, “"p<0.01
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VL EESIAPAR] EPAE CGGEF CTGZF 7F
=4 UEseH, CNG7F 528 2 2(p<0.05)
%t3l, DHAE CGG)CTG)CNG=2Z &4 U
Efyith, Hloj= A oFgE A2 Holu 1 EEX
SIARERAE] DHA(docosahexanoic acid)gg
31 BPA(eicosapentanoic acid)@&Fe &2
Ao & YeRdti(National Institute of Fisheries
Science 2009).

AL

r=f

OIl

5. 20 gAY NFHMZO| R0ttt

IJ

Table 7:& A}%e] §rejobo]icAl kg vkl
Arjolc}, 24 13 AEe) SRe} Aiglo] 7
A =2 g2 YERd on|kAR2 glutamic
acid@lo™, t2°& prolinec|3tt. CTG7}
CNG®} CGGEH fojAor &7 Yehd ofujle
Ak phosphoserine, phosphoethanolamine,
hydroxyproline, threonine, serine, asparagine,
glutamic acid, proline, methionine,
cysthathionine, arginine®|o™, Al A& 7t
Zpol7t Q= AL glycined} lysineC& LERG
t}. CNG7F CTG2F CGGOll BIsH =A Wk of
1|14k sarcocine, alanine, valine, isoleucine,
omnj, CGG7} CTG®}F CNG
of Hlsl =A Yehd otm:AkE  taurinedt
& ofr| A4t 3FE2 CTG
7} CNGS}F CGGOll HIsh #23HA(p<0.05) &7
UERATE Lee et al.(1984)2 371 <4 134+
9] fotv]ieAtS BE4%E At glutamic acid,

lysine, aspartic acid®] o] 7P &k,

hydroxylysine®| 2l

ethanolamine°|itt. &

methionine, histidine, tryptophan©] 7} &
S HAskgiet & A o= volE A=
2 o D2 Fo] 7 FRE olgaigion,
UE Amske ohv|Ate] 24dof 285 Ao

2 BZEo] yAmto® wwshr]E oYt

2 wloj vt AX Xj_ FZHCTG), Wlof 1t AH
AT ﬂ%“%(CNG), qlo] gt A% Hxjmpza]st
IFHCGG) 37H4] F7elH, FETFS 45.0~

47 1%% Al ZF Aol7t Ui = o g2
15.7~17.7%, & A% dFZ 5.4~7.1%, S

F 2.9~4.0%2 U SHAHE S
Al AEol 51.5~53.5%= Z}ol7}F it {714t
9] A% 7P B2 AL citric acid¥oH, & &
714 e CTG7F 7F8 =30t /99 5
sucrose FF> CNG7F 74 =43 maltose,
ribose, fructose ¥ CTG7} 7P w=9koH,
galactose®} glucoset= CGGET}F CTG2} CNG
AM EAdH & F FFE CTGCNGCGG =
oz UeEHY. #7124 F Ca IF2 CGG)
CNG)CTG==0|%a!, K, Mg, Fe¥dH2 CNG)
CGG)CTGs=ol% 2™, Cu, Mn, Zn¥g2 CNG
7 7P =34t Nashd2 CTGolA 7P =%,
CNGOA 7 @ton, ¥714d 3¢S CGG)
CNG) CTG=z=olit}. AHito] 7Ht =2 A2
linoleic acid, T2 & oleic acid@t}. Myristic
acid®} palmitic acid® CGGOA &4,
oleic acid®} linoleic acide CNG, EPAE
CGGe} CTGOIA =4 Yebsth. DHA= CGGY
CTG)CNG=L22 e ofnficit2 B A
EA glutamic acid’t 7P 943, o202
proline®|3lth. CTGOIA =4 Uehd of|iAt

< phosphoserine, phosphoethanolamine,

32,

32

hydroxyproline, threonine, serine, asparagine,
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glutamic acid, proline, methionine,
cysthathionine, y-amino-n-butyric acid®|%}
1, CNG9 A% sarcocine, alanine, valine,
isoleucine, hydroxylysine?]|9l2. ™, CGG=
ethanolamine®| At} & ofu]|Al §F CTG)
CNG)CGGEoR &7 e & AollA 2
A& o8t AE5 AlFol vl SAket Axt
71 e Al IRl AE =4 YE
Wt &2 AFE Soto] AGoAt gl A

AL ol I 1Y AFAEL A

HOo =M B AH 2HREOA g dEH Ha
G2 & AAUEe] A BASOIE =gol 2
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