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Nutrient Composition and Sensory Characteristics of
Seokbakji Supplemented with Seafood

Mi-Soon Jang*, Hee-Yeon Park, Ki-Ho Nam, and Hyeon Gyu Nam

Food and Safety Research Division, National Fisheries Research & Development Institute

Abstract We investigated changes in the nutrient compositions of seokbakji supplemented with seafood during storage at
5°C for 14 days. We added the seafood at a concentration of 10% (w/w) to salted radish and prepared seokbakji samples.
Our results showed that the levels of moisture, crude lipids, crude ash, carbohydrates, and crude fibers did not differ
markedly among the samples. However, the level of crude protein in seokbakji with added seafood was greater than that
in control seokbakji. The highest level of Ca and P was determined in seokbakji supplemented with gizzard shad; the
highest level of vitamin B, was determined in seokbakji supplemented with sandfish, and the highest vitamin C content
was determined in seokbakji supplemented with small octopus. Glutamic acid showed the highest content in seokbakji with
seafood; further, hydroxyproline was the most abundant free amino acid. The results of sensory evaluation showed higher
scores in the overall acceptability of seokbakji with seafood than in control seokbakji.
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FAES Jrlele] Axd e F 6522 79 418
A (flatfish seokbakji, FS), Z=] 41814 (hairtail seokbakji, HS),
A 438A] (common octopus seokbakji, COS), =F5 4394 (sand-
fish seokbakji, SS), e 418FA] (pollack seokbakji, PS), o] 444t
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B39 3, Fe2 ortho-phenanthroline H] A H(14)2. 2 UV-Vis
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Table 1. Proximate composition of seokbakji added with seafood”
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A= e Sl dolskes Zlom dEiA 9=tl(20), T2l 7
= g FEel 37mg/100 g0I91AL, AkES H7REE AuA] 6
TR FolA o] Hul7t 285mg/100 g0 2 71 = 7S B
gk 2 theo® e AukA] 226 mg/100 g, 7EAR] 4ukA] 127
mg/100g O 2 Ehom, 9] 44827} 28 mg/100 g = 7}
g zke yehlloy, dAldogs FARS Frhe a7t
xTrh Zaddel w4 vehds € 5 Ak olAd, ti
ZTRT S 7R AuRelM gl el =7 uE
T A2, ol AES WA Aol Fo} I Wi HEomA
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Aok FAES JUIE e 6579 < T, 7 AR 4
A7} 45 mg/100 g0 2 7PE Wt HA] 419 61 mg/100 g,
ERE Aux] 89mgl00g £o2 ko, Ao] 4ukx7) 164
mg/100 g2 2 7P =UTH HAE ARt @2 4dupx|e] 739
Zad Qo T 2 AIE Bied], o)A oje] Unt
A BAAFAQDAAAE 7HF 100g" ZE 141mg, 2
311 mgs THFSEAL Slof, Xof 9] 5% 4o ZH5(18-109 mg)
I Q1(141-202 mg)e] FEHTE =9k7] witolgta AZHETTH21).
HE faEAd A Asfol #doste AeR22) s HLt
sto] Azxg AukA] 659 A e, BF xR 2 3
< YeEie™ 53] 9A A¥AE 35mg/100g0 =2 7MY =
Al VERERL 2 v R 7B 41EER] 22 mg/100 g, AR 498F
Al 1.6 mg/100 g oIt o] AFHAERERH S A7Ks
AuER7E 2, 282 "o o] FAES Uk 42

[e)
ARG 252 & F AT

Component (%)
Samples?

Moisture Crude protein Crude lipid Crude ash Carbohydrate Crude fiber

CS 88.27+0.09" 1.59+0.03* 0.30+0.00* 2.35+0.02° 7.38+0.04° 0.74+0.01°
FS 77.67+0.08" 3.33+0.06% 0.72+0.00° 3.43+0.03" 14.08+0.05° 0.80+0.01°
HS 81.25+0.35" 2.3440.46" 1.5740.03¢ 3.36+0.05° 10.12+0.28° 1.29+0.06"
COS 81.86+0.05° 3.85+0.27" 1.27+0.01¢ 3.11£0.03° 9.85+0.22¢ 0.61+0.02*
SS 82.81+0.28° 3.80+0.15¢ 4.81+0.00¢ 3.28+0.01¢ 4.23+0.05° 1.30+0.02

PS 90.67+0.04¢ 2.594+0.09"™ 0.48+0.01° 3.25+0.03< 1.8140.04* 1.3840.04°
GSS 83.43+0.49° 2.9440.14% 2.02+0.01° 3.19+0.01° 7.60+0.03° 0.85+0.02°

YValues are meantSD (#=3).

IThe experimental seafood seokbakji samples are as follow; CS: control seokbakji, FS: flatfish seokbakji, HS: hairtail seokbakji, COS: common
octopus seokbakji, SS: sandfish seokbakji, PS: pollack seokbakji, GSS: gizzard shad seokbakji
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Fig. 1. Mineral contents of seokbakji added with seafood. CS:
control seokbakji, FS: flatfish seokbakji, HS: hairtail seokbakji,
COS: common octopus seokbakji, SS: sandfish seokbakji, PS:
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C(ascorbic acid)?] 74-%+=, F2HES A7 659 A9A] FolA
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gt A7AI26)2} FAFSIATE ol9f 7ol Park 5(26)2] Hlo
AAE, HER ¢ g AXAES} AR we Je W
=0 sEd, 2 A E AR bR AEE 93]
HIERR Co] FheFol 7zt thE A veRd Zle® Holth

TN ot By

FUHES Ahel] AxG A 6ER ThE ol
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7o) ol B e HRO) % AU e, 2

o
T
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olu|:=AkO 2= histidine, methionine, valine, arginine, isoleucine,
phenylalanine, tryptophan, leucine, tyramine 5©] U3, glycine,

pollack seokbakji, GSS: gizzard shad seokbakji

HIEIRI B

HIERLS 3t FUad] sk, A, @S g v
A

R =
oA Fa3% s

alanine, serine, threonine 5 ©9He Yehll& ofuizjbol, ot
gtk 25kE S W= ofrli=Atol A lysine} prolinee] 1T}

T3} aspartic acide A9, glutamic acide &5

e 2=

LA ATHR7,28). FAME HukA] 6EoHE E 1719 FAo}
nlizqbo] BAE|Q1 O™ aspartic acid, glutamic acid, proline, leu-

2o g A AA A 34, A7 §X cine & lysined} 72 FAolH|=qbo] TiFEES 2A|EL UK
Table 2. Vitamin contents of seokbakji added with seafood” (per 100 g)
Vitamin
Samples”
A (ng) A potency (IU) B, (mg) C (mg)

CS 38.010.98° 125.73+4.02% 0.05+0.00° 19.02+2.11°¢

FS 31.224+0.13% 102.96+1.33° 0.01£0.00" 4.91£0.12*

HS 62.50%1.00" 205.39+10.31° 0.02+0.00" 4.554+0.05°

COS 31.61+0.01* 105.26+0.18° 0.01£0.00* 8.69+0.45¢

SS 38.91+0.33° 129.57+2.54¢ 0.25+0.00* 6.28+0.51™

PS 35.98+0.11° 119.81+0.33% 0.16+0.00° 7.4940.34%

GSS 35.024+0.22° 115.600.54° 0.01£0.00* 4.31+0.12°

YValues are mean£SD (n=3).
YSee the legend of Table 1.
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Table 3. Amino acid contents of seokbakji added with seafood” (% to total amino acid)
Sample?
Amino acid
CS FS HS Ccos SS PS GSS
Aspartic acid 8.87+0.04° 9.20+0.12¢ 9.22+0.03¢ 9.72+0.067 9.0440.05" 9.59+0.03¢ 9.65+0.06"
Threonine 4.18+0.05 4.57+0.17° 3.75+0.03% 4.71+0.02¢ 4.57+0.04° 4.22+0.03° 4.12+0.03°
Serine 4.16+0.15° 4.73+0.06° 3.46+0.06* 5.04+0.05" 4.43+0.04° 4.35+0.02¢ 3.84+0.02°
Glutamaic acid 11.43+0.11* 14.11£0.21¢ 17.29+0.21° 12.90+0.05° 13.31+0.26° 14.060.08¢ 15.57+0.06°
Proline 8.81+0.05° 8.70+0.16 12.97+0.24° 7.47+0.04° 10.8620.14¢ 7.42+0.02° 9.5240.06°
Glycine 4.51£0.02° 5.75+0.12¢ 4.00£0.11* 6.69+0.03° 5.90+0.03¢ 5.33+0.07° 5.40+0.04°
Alanine 6.21+0.08" 6.73£0.07¢ 6.19+0.03® 6.34+0.04° 6.600.05% 6.56+0.04° 6.68+0.07
Cystine 0.48+0.02° 0.58+0.01¢ 0.44+0.02° 0.39+0.01° 0.24+0.02* 0.75+0.01° 0.58+0.01¢
Valine 4.08+0.06° 4.42+0.05¢ 4.36+0.08" 4.07+0.03* 4.60+0.05¢ 4.77£0.05% 4.77+0.04¢
Methionine 0.61+0.03¢ 0.72+0.01¢ 0.36+0.01° 1.09+0.05 0.93+0.03° 2.66+0.03¢ 0.53+0.00°
Isoleucine 3.40+0.01* 4.17+0.02¢ 3.40+0.09* 4.19+0.04¢ 3.98+0.09° 4.02+0.03¢ 3.70+0.04°
Leucine 6.42+0.01° 7.29+0.07° 5.75+0.10* 7.07+0.03¢ 7.37+0.05° 7.23+0.06° 6.70+0.03¢
Tyrosine 2.1740.02° 2.90+0.25% 2.20+0.06* 3.09+0.03¢ 2.82+0.05° 2.79£0.03% 2.59+0.05°
Phenylalanine 3.53+0.04° 4.31+0.05° 3.35+0.07* 3.910.03¢ 3.9120.03¢ 3.83+0.03¢ 3.76+0.03°
Histidine 1.95+0.01° 2.50£0.12™ 1.88+0.03* 2.43+0.03¢ 2.26+0.04° 2.27+0.03° 2.60+0.03¢
Lysine 6.18+0.18* 7.04+0.29° 7.03+0.08° 5.99+0.07° 7.394+0.06° 8.20+0.11¢ 7.21£0.05%
Arginine 5.89+0.01° 5.80+0.29° 4.86+0.06° 8.92+0.06° 5.7240.03¢ 5.08+0.05° 5.66+0.02°
EAAY 36.24+0.40° 40.82+1.07% 34.74+0.55% 42.38+0.36° 40.73+0.42¢ 42.28+0.42¢ 39.05+0.27¢
FAAY 11.43£0.11° 14.11£0.21¢ 17.29+0.21# 12.90+0.05° 13.31+0.26° 14.060.08¢ 15.57+0.06
SAAAY 19.06+0.30%° 21.78+0.42" 17.40+0.23* 22.78+0.14% 21.50+0.16™ 20.46+0.16™ 20.04+0.16°
FRAA® 5.70+0.06° 7.21£0.30° 5.55+0.13% 7.00+0.06° 6.73+0.08¢ 6.62+0.06° 6.35+0.08°
SAA? 2.78+0.05° 3.62+0.26¢ 2.56+0.07° 4.18+0.08" 3.75+0.08° 5.45+0.068 3.1240.05°

YValues are meantSD (#=3).
ISee the legend of Table 1.

JEAA, essential amino acid, “FAA, amino acid relation to flavor, Y SAAA, amino acid in relation to saccarinity, “FRAA, fragrant amino acid,

TSAA, amino acid with sulfide

th oA FAES Ut Az MiFAA] 145004 Fa
Fdotr] At E = glutamic acid, aspartic acid, proline % ala-
nine®] HEHJATHL BI(10)F AF+Z At FARIATE ik
AR 652 ARAM FEHoE Bt B obn|:iHFAA)R]
glutamic acid®] FFol 7P A UEpon, 53] 24 48
7F1716%2 7P =2 32 WERAL A A7 12.88%2
7P 9 S BTk AvE Ueiie obvr1E 7H o
=2F0 2= glutamic acidZ2HE THEOIAA|= prolineo] U=H,
o] proline TF%= 2 AUA7} 12.86%E 7P B AFS Y
ERQITE Algkell #FolEE aspartic acide 34 37T Uk
I dHA S, 639 AR FolA GA HEATE 9.72%2
aspartic acid®] o] 7 o, Hof HukA] 9.66%, HEH
A 9.55% =oldrk. B3, FAES AU AU 659 2

4= olu]:=AKEAA: threonine, valine, methionine, isoleucine, leu-
cine, phenylalanine, histidine, lysine, arginine) HFe] A=,

34.65-42.16%2 74 of|:=ate] thE-E-S ApAskL AL,
S HTEE Auk] FeMe 9R1 ] AuATE 7P =2 Y
S YERNRITE Al o}F]i=2HSAAA: threonine, serine, glycine,
alanine)®] 7=, B olrliedtg mpRsIA R g AuA v}
24T%E 7P w2 AR Ueslth Ho AAAY =4 48
Z AME-E= phenylalanine, tyrosine WE olw|=Aito 2 555-
721%%2 JERtom, Aol s o sulfur groupS A48
o 7V 5482 st ROl AN SAA: methionine, cys-
tine)®] T 2.55-545%2 AL FE Ffoke o= et

i

S2lofo| At gtk

TS HUbete] AlxS A 650l tig frElov At &
Al A= Table 401 JERAITE o)Ak
Yzt ot ARdE B2 93 nX=d 53]
A Ade] Bt Fas 98 sk Aoz dEH AThR9).
ARG FHrlsle] Alze 4ubx] 8FollA hydroxyproline©] 52.96-
61.99%= FrEjohr|=ate] s 2pAElaL 9lom, I tee
2 79k VA= glutamic acid, @32 7FA|= alanine, proline
o]t} ©] F hydroxyperline2 prolyhydroxylase &40l <]3j
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oh= T Aolzh Ao, 1459 RS FUiste] Az
HFAX A FElotr| At o] 50%S AFAEAL e A
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Table 4. Free amino acid contents of seokbakji added with seafood”

(% to total amino acid)

Sample”
Free amino acid
CS FS HS CcoS SS PS GSS
Phosphoserine 0.08+0.01° 0.20£0.02¢ 0.10£0.02° 0.07+0.01° 0.150.02° 0.060.00° 0.11£0.02%
Taurine 0.9120.02° 2.19+0.05" 1.09+0.02° 1.69+0.02° 1.75+0.02¢ 0.80+0.02° 1.44+0.02¢
Phenylalanine N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Urea 0.15+0.01° 0.13£0.02° 0.87+0.04° 0.29+0.01° 0.70+0.02¢ 0.3420.03¢ 0.22+0.02°
Aspartic acid N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Hydroxyproline 24.57£028  56.02£0.30¢  52.96+0.19°  56.25£0.18°  55.43+0.34°  61.99+0.43"  57.30+0.28°
Threonine N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Serine 1.24+0.03¢ 1.25+0.02¢ 0.88+0.05° 1.66+0.04¢ N.D. 1.25+0.02¢ 0.9340.06°
Asparagine 0.15£0.01° 0.23£0.01¢ 1.36+0.03¢ 226+0.057  0.29+0.02¢ 0.63+0.03¢ 0.08+0.00°
Glutamic acid 2.08+0.11° 6.57+0.05¢ 6.81£0.058  4.68+0.03¢ 0.70+0.02° 5.27+0.04° 3.2120.03¢
Sarcosine N.D. N.D. N.D. N.D. N.D. N.D. N.D.
a-aminoadipic acid 0.19£0.01¢ 0.17£0.01%  0.23+0.01¢ 0.16£0.02%  0.28+0.02° 0.11£0.02° 0.1420.00%°
Proline 3.08+0.07° 2.44+0.03° 5.22+0.06° 3.37+0.02¢ 3.12+0.03° 3.35+0.03¢ 1.79+0.03°
Glycine 1.0120.02% 1.25+0.01¢ 1.06+0.03%  1.10+£0.02¢ 1.33+0.02¢ 1.00:£0.04° 1.08+0.01°
Alanine 3.9140.05° 5.21+0.03° 3.60+0.02° 4.15+0.03¢ 4.62+0.02¢ 4.06+0.04¢ 4.01+0.03¢
Citrulline 0.27+0.01° 0.75£0.01° 0.65+0.03¢ 0.42+0.01¢ 0.84+0.028 0.17+0.00° 0.33£0.02¢
a-amino-n-butyric acid 0.18+0.01° 0.23£0.02° 0.34£0.02%  0.38+0.02° 0.55+0.03¢ 0.37+0.02¢ 0.30£0.01°
Valine 2.80+0.02° 2.52+0.02° 3.08+0.02° 2.87+0.02¢ 425+0.020  2.34+0.02*  2.5120.06°
Cystine 0.33£0.01° 0.62+0.03" 0.45+0.02¢ 0.4120.02° 0.51£0.01° 0.34+0.01° 0.13£0.02°
Methionine 0.64£0.22°  0.76+0.02° 0.63£0.03®  0.70+0.01° 0.69+0.03° 0.4420.01° 0.6420.03®
Cystathionine 0.27+0.01¢ 0.32+0.02¢ 0.31£0.02¢¢  0.22+0.03° 0.38+0.02° 0.060.00° 0.23+0.02°
Isoleucine 1.64+0.23% 1.49+0.02%® 1.59£0.01  1.72+0.02° 2.10+0.02¢ 1.46£0.03®  1.36x0.01°
Leucine 2.46+0.12¢ 2.44+0.02° 1.67+0.03* 2.710.01¢ 2.90+0.02° 2.14+0.02°  2.07+0.02°
Tyrosine 0.63£0.01° 0.94+0.03¢ 0.860.04¢ 1.07+0.02°  0.71£0.01° 0.80+0.02¢ 0.74+0.01°
B-alanine 0.28+0.01° 0.25+0.01° 0.50+0.02¢ 0.37+0.02° 0.54+0.02¢ 0.24+0.02° 0.360.02°
Phophoethanolamine 1.40+0.01° 1.45+0.02¢ 1.294+0.02° 1.55+0.01¢ 1.5240.02¢ 1.17+0.03 1.21£0.01°
[-aminoisobutyric acid N.D. N.D. N.D. N.D. N.D. N.D. N.D.
Homocystine 0.02+£0.00¢ 0.01£0.00  0.01£0.00*  0.04+0.01¢ 0.02+0.00™ N.D. 0.0120.00
y-amino-n-butric acid 1.12+0.03° 4.13+0.02¢ 4.74+0.04° 1.22+0.02° 7.43+0.02" 1.41£0.02¢ 7.9420.05¢
Ethanolamine 0.20£0.01° 0.44+0.03¢ 0.25+0.01° 0.29+0.01° 0.38+0.02¢ 0.24+0.01° 0.330.02¢
Ammonium chloride 5.00£0.08¢ 3.50+0.02° 4.64+0.03¢ 4.5040.05 5.61£0.01¢ 4.94+0.04¢ 7.76+0.04
8-hydroxylysine 0.01£0.01° 0.14+0.02¢ 0.02+0.01° 0.03+0.00° 0.15+0.01¢ 0.08+0.00¢ 0.06+0.01°
Ornithine 0.94+0.03° 1.55+0.02f 1.21+0.04¢ 1.06+0.04° 0.61£0.01° 1.78+0.028 1.45+0.02¢
Lysine 1.11£0.31° 1.62£0.02¢¢  1.38+0.03™  2.00+£0.05° 0.68+0.39° 1.82+0.03%  1.31+0.02%
1-methylhistidine 0.21£0.01° 0.15+0.00° 0.17+0.01° 0.38+0.02° 0.27+0.02 0.23+0.01° 0.41£0.01°
Histidine 0.23+0.01° 0.42+0.02¢  0.37£0.03*  0.54+0.03° 0.46+0.02¢ 0.60£0.02°  0.35+0.01°
3-methylhistidine 0.07+0.01% 0.07+0.00° 0.14£0.02*  0.07+0.01° 0.15+0.02° 0.10£0.01™  0.11x0.01¢
Anserine 0.060.00° N.D. 0.0120.00° 0.08+0.01° 0.25+0.01° N.D. 0.1240.02¢
Carnosine 0.0120.00° N.D. 0.0240.00° 0.05+0.00¢ 0.0120.00° N.D. N.D.
Arginine 0.07+0.02° 0.37£0.03¢ 1.36+0.03¢ 1.43+0.01° 0.14+0.01° 0.04:0.00° 0.16+0.02°
YValues are meantSD (#=3).
ISee the legend of Table 1; N.D.: Not detected.
5ol F omAke] 50% oS AA|ste] AA|e Bh o} oF YR A7t 7Y 2 AGE A, Moy A7t 7t
wlieAbe] kst ek dRo] kol ®arsk A3k(32)7F Slth 2Se AFE Ao Fo490 ZolE YERATHp<0.05). FH2
ool ATAAES EUE E o, FAO}Uli*P 249 ol o oA TEREE ke ARRIE AlLlsta 4], YA,
24 Yehe AL A B A dAE] FAEY #Jt LSR5 e 8 doE FAriet AR di2FREY folFes
7F AX G frElommat 24 W gl 93S 7] diEolzt =2 s e, oA duiA|d] FilkEe] HUMEe R
3 AZrE A Al AX7E s4EE B AR Frle] FAAY] FEFS v
7] o2 A7, FE iR "L A9 FHlel v
st A= @l sy B2 A7t FeEojor & Zom AztE
FAHES H7isto] Alxg A9R] 650l gt 4 1449 & ot ko] 3Eo| °l°%1” g&277F 7085 20 Ble)], 3
4 A& Table 5o YeRIATE AX] &3 24X 49| qukx| e} Z4x] HukR|7F b2k 8743 837 R folFow =
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Table 5. Sensory evaluation of seokbakji added with seafood at 14 day fermentation”
. Samples”
Sensory characteristics
CS FS HS COS SS PS GSS
Appearance 7.40.4 7.040.5 8.8+0.3" 8.7+0.5° 7.70.5% 8.120.5%* 6.9+0.2°
Flavor 6.6+0.4> 5.840.7 8.6+£0.4" 8.1£0.4 7.6+0.4 8.1:0.3" 7.040.5"
Taste 7.00.5% 6.6+0.6° 8.3+0.3® 8.7£0.4° 7.80.4 8.040.4%* 7.940.4%*
Texture 6.9+0.1° 6.2+0.6" 9.2+£0.3* 8.120.4%¢ 7.60.3> 8.3+0.4® 6.0+0.7¢
Overall acceptability 7.0£0.2% 6.4+0.4° 8.7£0.2° 8.4+0.3" 7.740.4 8.120.3%* 6.9+0.3%

YValues with different superscripts within the same row are significantly different at p<0.05 by Duncan’s multiple range test.

ISee the legend of Table 1.

Yepllet. ole} 22 A3, Kim#} Lim(11)2] 2.9
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