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Abstract

The aim of this study was to determine the changes in fatty acid composition and sensory characteristics of cheonggukjang

containing walnuts at 0, 10, 20, or 30%. Amino nitrogen content was decreased with increasing content of walnuts. However,

cheonggukjang containing 30% of walnuts met the standard of food sanitation act. Volatile basic nitrogen contents of

cheonggukjang containing walnuts was lower than that of cheonggukjang containing no walnut. There was no significant

difference in total amino acid content for cheonggukjang containing 0%, 10%, or 20% of walnuts. However, total amino

acid content in cheonggukjang containing 30% of walnuts was significantly lower than that in cheonggukjang containing

0%, 10%, or 20% of walnuts. The content of essential amino acid in cheonggukjang containing 30% of walnuts was also
significantly lower than that in cheonggukjang containing 0%, 10%, or 20% of walnuts. Saturated fatty acid content was
decreased significantly from 16.7% to 3.6% when the content of was increased from 0% to 30%. Total unsaturated fatty
acid contents was increased with increasing amounts of walnut added to cheonggukjang. Result of sensory evaluation
revealed that the taste and overall quality of cheonggukjang made with 10~20% walnuts were significantly higher compared

to those of ordinary cheonggukjang. These results suggest that cheonggukjang made with 10~20% walnuts could be

developed as a novel fermented food.

Key words: cheonggukjang, walnut, fatty acid, sensory characteristics, amino acid

M OE

S 5 (Juglans regia)= 7V} S5 U (Juglans sinensis)
&of &3k 2uR duj2 A AAFez da| &, Al
31 Sl ZHEEA H2AoF SR (Juglans regia)E BR8]
1094 Fo] FF5 o]FaL UthLee T 2004). TF= A& 9
chfFEat ozl R1A7A] FRE ddEeE 579
FH|7F QlojA] ofe|l AT, SRV i BRI HE,
JHEdE 522 99 AHEEHA YthKim 5 2011). E3,
SFe Ao didy 23 547 AEe AR

o gkl dUstEoR tle Fat 47U AFoR &
A glow, el Ho) 7% AASEA A2t
L 4E 5 7% Al olg3te] StrkSoe 5

2001). BF 7] 20] 3t TR ST 7|29 triglycerides
A @ A& e ATH(Chun & Park 1987, Kim 5 1990)7}
Huglo] glovt, dukd 2Rkt 3% 7|59 24 (Soe
T 2001) Foll &gt Aol 7hgAE0] duE &8ss
g AFe vy B3 Aol

AAFL T o8 U] AF HHAE F 5}
ole], T, Fos ofu| il x| Hkate] Ffo] B2 5

ol

T

i)

' Corresponding author: Ung-Kyu Choi, Dept. of Food Science & Technology, Korea National University of Transportation,
Jeungpyeong 27909, Korea. Tel: +82-43-820-5242, Fax: +82-43-820-5240, E-mail: ukchoi@ut.ac.kr

- 628 -



Vol. 29, No. 5(2016)

a3 AFRo|thKim 5 2004). 9t ofyzt I H=7
2 A P4 JA5(Heo S5 1998), A|F 74 2 et 7438}
A 7KYang 5 2003) 5 ThFRt 7]5/d 0] HE A A 4H|7L
F43] F7H=L glom, ol wet F=7g9] 7154 E AlA
F MEE A et A=7} o] R0 2 IthKwak &
2006) A3 FAMAS A% A= T2 g2y gz
7 sl A ot A FHAE Az 3 o|3Ety E4 %
ot A8 FeF 58 ol vl 9loH(Choi 5 2007b; Kim 5
2007), A=A A= Ao THATALE A7Iete] 2 AL 7]

39| HIlE 3l =Ko 5 2014, Choi 5 2014)E°] K
IET Aok EBF F= XHEA HstE g A4E &
FE Arhste] A4S Axg 3 2F 9 A AiAte] vz

B &g Bt 2101:1(Park = 2011), 372 Hrlste
gt FE 9 S AxT 47t
2007a), @A7MA] E55 H|E3 A

o|2oix 3 97| ke

& Aze A, 9
31 QO K(Choi &
G EX E L

olof| 2 ANt 7|54} Ae]ero] 02at PA ol
thokst AlE /S 2AEH] Yo AL AR A 55 A
7¥ete] 71327} ZekE RIL FRAE Astaa stk

A= o gied

0

=
1. SAINZE
Aol AHgE F2 2012 BAHE FE ARgERE e,
TFE (AT ANA WS TSt RS
ok 3 9] Aol ARE AR BF S0k ARSIt

2. I=ZF M=

IEE 7K F=A-2 Choi 5 (2007b)¢] BHH-S <k
do}oﬂ Azttt &, TF Bt AlAT F 20T

F=of] 4AIZE Fot A o A7 Bt EV1E

121 Cow 407t 719F FASke] 40C W2 Jzgt
=1 g3 10° cfur} E=2 Bacillus subtils KCCM 11316
7,‘;]%0]-_1_, 36A17F 52 40C e F-24(Multi room incubator,
DR-132, Daeryun Science, Korea)ol|l A dEA| AT &2 ATt
A A8 Az F F29Y A5 FHa3A717] flsto] 1
3] 50 kg o]Fe] = AHESIH

~

‘l‘ £ JQ
o & Jo o B

3. OlO|=Ef Ex =3

otu| =g A= Formal 27xol o3 A3t ATt. 4
g AR 5 gofl TR 25 mLE 7hste] 1A ¢ S29]
gk 9 833k & 0.1 N NaOHZ pHE 842 243 th&
%A formalin 20 mLE 7}k, THA] 0.1 N NaOHZ pH 8.47}

SF A7 A=Ee 54 629

=2 23} AP HKim 5 2006).

4. BN J|EA =X

Sk A7) A A (Volatile Basic Nitrogen, VBN) 2
Convay 1] SHPH S olgstel Zeteit =, B4 2 g
o] 10% TCA(trichloroacetic acid) 10 mLE 7}l 30% 59t
homogenizer2 w23}t & thA] 10% TCAZ 20 mL7FA] 2|
< th2, Whatman Paper(No. )2 13t o1} | mLE
Conway £]4 920 €3, Ao 0.01 N H;BO; 1 mLe}
Conway Reagent(0.066% bromocresol green : 0.066% methyl
red in ethanol = 1 : 1) 50 uLE 7}3}3, 94 ©.2%e| | mLY
KoCOs& o] 247 52t 37C oA g & WAof 0.02
N HSO,2 ZA3}tHLee S 2008).

5. 72| ofo|'cit 2tk BN

A2 200 g2 800 mL9] ethanol 85°Co| 4] 24|17+ E<F Bhe

227 5 TS P AZIL, 2es FREE Wl
o] 100 mL2 A-83F th2 Amberlite IR-118H2} Amberlite
IRA4000] 22k 2218 Zele] @4 BRAZT Fole m
Sh=x]of] F2HE obm|leAke 5% NH,OH §9 300 mLZ &
ZA1A ZAYE=3E F 0.2 N sodium citrate(pH 2.2)2 58] 3]
23}t th, membrane filter (0.2 y1m)& o} 1}3k oA 20 uLE o}
u] Ak 25 249 7](Bio chrom 30 amino acid analyzer, Amersham
bioscience, England)2 EA5}% Tt Sodium citrate buffer®]
flow rate> 35 mL/h, ninhydrin®] flow rate2 25 mL/h, 2%
71&7)%& 46, 50, 95 € 46C, E-4 72 440 nme} 570 nm,
72 Cation exchange resing ARE-3}o] EA431% )

6. X|at &t A
Ak g AL ARE AR 10 o] TF 7180
[chloroform : methanol, 2:1(v/v)] 150 mLE Y31, 3827} 2,500
« g0l 4 #2712 }&I5ko] Whatman No. 12 o}z}3t ol zjel
o ThA] &3} %7]94:}1 100 mLE go] 2=} o4y, %Al%‘\
ok o ojolo] 2& % oloje] tfsto] 13 A= FHste] 2
orET, 1087 3,000 x gollA] YR 2g & 515 (lipid layer)
2 ALg st olnf 312 ol2k5tE sodium sulfate S o]&
shol e 482 7 olnsion Qoldl 1oL 560-565TC
o)) A evaporator(Rotary evaporator, N-1000, Eyela, Tokyo, Japan)
£ o835t 55, 5 AEE HavtAE Y%+
gelgEo 2 9Esly, methylation7hA] -20Co|A WE B
Btk R AAR 4~10 mgS 0.5 N NaOH(2 g NaOH/ 100
mL methanol) £ 1 mLE 7}t @83t o2, 90T A 30
27k 7}8}0] Wzket % ThA] 2 ml BFsmethanol& W1, 90°C
oA 308 F¢F 7HEE £ 0.5 mLE FH3HETh %4710 1 mL

_E_A-I

HE o



630 9ok - 23

9] heptane 7}5til EE &, 2 mL2] NaCl E3}-8-9-S 7135}
o 1827 233 ok 3027 WAE T 4ozl ’é%"
0.5 pL F3Fe] GC(Agilent 7890, Agilent, USA)Z &
AL HP-INNOWAX(30 m x 0.25 nm ID, 0.25 ym ﬁhn) A&
7] X 260C, Q7] LEL 260C, 2B £x 1007/
2min-3 C/min-230C/20min, $¥7| = AAS ARLsIATh

=

|
Ao] 57 B2 WA 248 918 B 29 12
ARSI, AR £AE R Aotel FAte] o
AT B7h BHE-L Acolor), WA aroma), B(tasto)
234 7| S X (overall quality)o]] tisl] 94 A=Hoz =
SHTE 11 7] 3] Ak B BAs] ITH1A), o
ok B Ul o), 4 Ee oFsitGA), Akt
o B ARE oFsith43), BEolt(53), At FH B
ZE Zsii6d), o B s 7R), W o E=
- ZdsIth8A), 38| Foh B BAS] A= 3
7Fskiet

=

w o o N
H

o 10 g> Ho oX ¥E 1 of
-

8. SHAZ
E 38 33] ¥hE =A5}o] B (mean)+FFH X(stan-
dard deviation)2 UEFlon, HEAA A= 52U 9
89| BAA 2 Uehfiqlth A Zde] tigt A A 2= SPSS
(Statistical Package for Social Sciences, SPSS Inc., Chicago, IL,
USA) software package(version 12)5 ©]-83}¢], student t-test

= Duncan's multiple range test(Lee 5 1999)& o]-&3}o] &
o4z p<0.0594 Fo4e AAHFHAT
20 U o
1. OlO|Ef &2 3 g HI7|1EA ot

Oi

B5 Wbl W2 ofnlie) Aol WalS A
AT Fig 149 ekl vhe} 2ok 3, 2 7e] ofn iy
AATTFL 556.2 + 11.4 mg%= ]/]'F/}‘I,d' H, 359 A7l
o Gotdd s oo} ARG st A0 ey
STk 5% 10%<2} 30% H7F o A= 523.2 + 5.83} 345.4
£ 123 mglE 22 RS, ol U Fol Hsle] 5
Sofl gujalo] A FHaEle] o] 7ske Ao AR
stk S5 BEE 30% H7HE Ho|E HA) obu)ie
B WAUE AFIHAL 71291 280 me% oS HAI5H
T glel, BRALY WA el REh Ao s
T}, Choi $Q0072)& B718 H7bste] 324 A% 5 48
AR B9 AN Ak, hETG16 mg)ol ]S Bk 5
291 166 mg%E U RLom, 12402 A= o WA

= FFEEA

800 150

600

400

200

Amino nitrogen (mg%)

Volatile Basic Nitrogen (mg%)

0

0 10 20 30
The content of Walnut (%)

0 10 20 30
The content of Walnut (%)

Fig. 1. Amino nitrogen content and VBN (volatile basic
nitrogen) of cheonggukjang added with walnut (Unit: mg%).
Means followed by the same letter are not significantly
different at 5% level. Values are means + standard deviations
of triplicate determinations.
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Table 1. Changes in amino acid compositions of cheonggukjang by adding walnut

% A7 33 54 631

(Unit: mg%)

The content of walnut (%)

Amino acid
0 10 20 30
Thr 411.1 + 64.3° 3942 + 36,7 352.8 + 23.3% 3249 + 327
Ser 666.3 + 26.1° 5934 + 47.6° 552.3 + 32.6° 554.0 + 48.7°
Sweet  Gly 514.6 + 34.5° 535.7 + 43.9° 5243 + 60.9° 499.0 + 84.0°
taste  Ala 438.7 £ 30.6° 405.1 + 90.1° 4218 £ 93.9° 3983 + 67.0°
Lys 880.6 + 44.4° 862.2 & 55.6° 817.9 + 41.9° 7393 + 33.4°
Subtotal 2,911.3 + 199.9° 2,790.6 + 273.9® 2,669.1 + 252.6° 2,515.5 + 265.8°
Asp 1,157.9 + 230.3° 1,158.0 + 100.7* 1,057.0 + 154.5® 910.3 + 80.6°
Savory ~ Glu 2,633.0 + 341.2° 24724 + 2912 2,339.1 + 205.1° 2,028.1 + 185.1°
taste  Cys 128.1 + 17.1° 128.7 + 20.3° 129.1 + 30.0° 1245 + 2.8
Subtotal 3,919.0 + 588.6° 3,759.1 + 412.2° 3,525. 2 + 389.6° 3,062.9 + 268.5
Met 158.2 + 48.2° 148.6 + 43.7° 153.6 + 53.7° 150.8 + 63.9*
Bitter  ILe 571.5 + 32.3° 5172 + 78.8® 486.3 + 86.8" 361.2 + 92.1°
taste  Leu 718.8 + 97.0° 680.2 + 139.8° 653.1 £ 61.9° 4623 + 85.6°
Subtotal 1,448.5 + 177.5° 1,346.0 + 2623 1,293.0 + 202.4° 9743 + 241.6°
Pro 895.5 + 23.6° 6188 + 17.6° 6104 + 24.4° 540.9 + 16.4°
Val 523.7 + 46.5° 4953 + 52.1° 401.0 + 65.2° 400.2 + 46.6°
Tyr 5549 + 55.3° 4948 + 232% 4471 + 62.8" 3853 + 34.4°
Others Phe 833.9 + 106.3* 839.1 & 84.5° 816.9 + 67.1° 788.8 + 68.1°
His 2633 + 52.0° 251.7 + 36.5° 2479 + 445 231.1 + 43.2°
Arg 743 + 11.0° 478 + 5.1° 491 + 11.2° 340 + 7.6°
Try 204.1 = 21.7° 192.7 + 22.4° 175.1 + 17.9° 1212 + 154°
Subtotal 3,349.7 + 316.4° 2,9402 + 241.4® 2,897.5 + 293.1% 2,501.5 + 231.7¢
GA/TAY (%) 226 228 22.9 22.6
EAA? 4301.9 + 500.7* 4,129.5 + 513.6° 3,856.7 + 457.8% 3,348.7 + 477.8°
EAA/TA (%) 37.0 38.1 37.7 374
Total 11,628.5 + 1342.4° 10,835.9 + 1,189.8° 10,234.8 + 1,137.7° 38,8642 + 1,007.6°

In a column, menas followed by the same letter are not significantly different at 5% level. Values are means + standard deviations of triplicate
determinations. " TA : Total amino acid, 2 EAA : Essential amino acid
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Table 2. Fatty acid composition of cheonggukjang added with walnut (Unit: %)
) The content of walnut (%)
Fatty acid
0 20 30
16:0 12.1 £ 0.1° 83 +0.1° 4.6 + 0.1° 2.1 + 0.0
SEAD 18:0 43 + 0.0° 27 £ 0.1° 2.5 £ 0.0° 14 + 0.0°
20:0 0.3 + 0.0° 02 + 0.0° 0.2 + 0.0° 0.1 = 0.0°
Subtotal 16.7 + 0.1 113 +0.1° 7.2 + 0.1° 3.6 = 0.1
16:1 0.1 + 0.0° 0.1 + 0.0° 0.1 = 0.0° 0.0 = 0.0°
MUFA? 18:1 184 £ 0.1° 173 £ 0.1° 16.6 £ 0.1° 153 + 0.1¢
Subtotal 18.5 + 0.1° 174 + 0.1° 16.7 £ 0.1° 153 + 0.1¢
18:2 553 £ 0.1¢ 573 + 0.1° 60.1 + 0.2° 642 + 0.2
PUFA® 1833 9.1 £ 0.0° 12,6 + 0.0° 146 + 0.1° 155 + 0.1
Subtotal 63.4 + 0.1¢ 70.0 = 0.1° 747 + 02° 79.7 £ 0.2°
Total (%) 98.5 98.6 98.6 98.6

In a column, means followed by the same letter are not significantly different at 5% level. Values are means + standard deviations of triplicate
determinations. " SFA : Saturated fatty acid, ® MUFA : Monounsaturated fatty acid, ® PUFA : Polyunsaturated fatty acid
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A= Y9 FARE S YeERA ST Kim 5(1998)>
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), U 712k gt 22 A Hol: o= gRly
ik ol BR| Wrhe Z7ho] T £9S U ofulat
¢1 methionine, isoleucine & leucine?] Z4-of &Jst Ao Z A}
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oIr

Table 3. Sensory evaluation of cheonggukjang added
with walnut

The content of walnut (%)

Parameter

10 20 30
Color 69 + 17 75+12° 68+22® 53+ 17
Aroma 58 +£20° 68 +15 67 +12" 63+ 14
Taste 51+ 100 69+13 68+19° 54+19
Overall 56+ 13° 68+12° 70+ 17 55+ 19

Each value indicates the average of the sensory scores in the
ranging from 1 (dislike extremely) to 7 (like extremely) recorded
by 9 well-trained panelists; In a column, menas followed by the
same letter are not significantly different at 5% level.
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