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Preparation and Quality Characteristics of Namul-kim bugak Using Aster yomena
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Abstract

In this study, kim (dried laver) bugak (“KB”), Aster yomena bugak (“SB”), and namul (vegetables)-kim bugak (combination of Aster
yomena and kim) (“NB”) were prepared and their quality characteristics were investigated. NB was made by slicing Aster yomena,
seasoning it with perilla seeds, attaching it to kim and applying glutinous rice paste, followed by freeze-drying. SB had a higher oil
absorption rate than KB, reflecting the high oil absorption rate of namul (here, Aster yomena). DPPH radical scavenging activity was
highest for SB; whereas, NB had higher DPPH radical scavenging activity than KB, indicative of the higher antioxidant capacity of
namul, as compared to kim. With longer storage period, moisture content tended to be increased, while maximum load, yield stress and
hardness tended to be decreased. Overall preference was in the order of NB>KB>SB, without statistical significance. Acid value and
peroxide value of NB, stored at 25°C for 40 days, tended to be increased gradually but did not meet the criteria for rancidity. Therefore,
NB could be stored at < 25°C for > 40 days. Furthermore, it would be possible to make functional bugak using a variety of namul, as
well as Aster yomena.
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24X 3hske] A 2A oo ByastHA Aol ARE-st
St} Z(Hadley, Gwangju, Korea), E7l7}(Neulpureun,
Icheon, Korea), 743 (Chungsu Food, Muan, Korea),
£7]&(Chungyang Food, Anseong, Korea), F&7}5
(Neulpureun, Icheon, Korea), <-4 Youngmi Co. Ltd.,

Yongin, Korea)= A5 PFEONA Fdste] ARGt
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T30 g BT FEA AomA Boltp} ofEm =
gsted oF 183 38kAZ F 2083t dste] A3
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Fig. 1. Photograph of bugak prepared under different processing conditions,

KB: Bugak made with kim,
SB: Bugak made with Aster yomena,
NB: Bugak made with kim and Asfer yomena,
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3) 7IAXM 2= £F

B24e] 7IAA A= 58S FEg 2 Re =g
UEo] e FES TAOZ plated] €83l rheometer
(CR-3000, Sun Sci. Co. Ltd, Tokyo, Japan)E AR&3}4 10
3] REESte] SASIH T A XL distance 5 mm,
plunger diameter 5 mm(No.1), load sell 20 kg, table speed
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5) DPPH radical A7s &3

F7hol ahaksl &4 Blois MS9| W (1958)el wh}
DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich Co.,
St. Louis, MO, USA)ol| g Fage] 35 =43}
HAAF5(EDA; electron donating ability) &2 UER]RA
o} Bgk 2+ A5 1 goll AlEe-E&(Merck, Billerica, MA,
USA) 30 mLE &3ete] oghe FE2ES Axs3om,
7y FZ89 2 mLel 0.2 mM2] DPPH £(dissolved in
99% Methanol, Sigma-Aldrich Co., St. Louis, MO, USA)
1 mLE ¥a wikek & 37°Cel|A 3083t W% oy
517 nmollA &35E Z=%(Optizen POP, Mecasys Co.,
Seoul, Korea)3tAth. ALgo52 Al58H9 H7i5t9}
FA7M Al FEE AAaE AolE BES(%N)E Y
Effjo] HA-FAFoE EASGTH

DPPH radical 4271%5(%)
=[1-(NEFH7HY FF=/F3H7HY F85)] % 100

4. Bs™ EN

s AN U 18] ol RA4H A
o] g AGFT 209E UAoRE AN F2he
B4 GAe) ol 214 AgHGow, & o] AnE
B} WA SR Y AF F OE ARE W7}
FES Stk UE A7lE A8 el WL E 5
S @ 0

FE5S HrlslRom, UE Shherbs), AT
(savory), £Tk(bitter), U1 A E(crispy)= 54 Z=(H
T Zsith 73, Attt 64, okt ettt 53, BEolth 4
A, ot ofsith 34, ofsith 24, g ofslth 1FHE =
st o™, A(color acceptance), (flavor acceptance),
Ultaste acceptance), Z=Z]7}(taste acceptance), A<l
7] 5 %(overall acceptance)v= 7]SE(Wl-9- Fot 73, ot
63, ot £ 53, otk 43, ot vheit} 33,
w24, ufe- vk 1H)E ST

5. M & SEEHL =AM
Park JT 5(1994)8] A7434E EUE 4H) A a3
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7 Fhd WH@0) 9 WE-20000e AT A
(25°C)ol A BlaLEAL AT NBE A9 9(W Zipperbag,
Joeunpojang, Gyeonggi-do, Korea)oll 70 g2 o} 42
25°CS 7)Z0.2 §-£7|(1S-971R, JEIO TECH. CO., LTD,
Daejeon, Korea)ollA 409 &<t A3tHA] 109 H4 0
2 TR, WL #rEEvl AEE S-S i
g, AR S 9o Y FdsA A AT

RBzro]l A7l ZH-& Chea SG 5(2007)°] wet =4
3T 200 mL AHZZ ekl B3 AR 2 g8 ¥
31, oE|Z(Daejung chemicals & metals co., Gyeonggi-do,
Korea)9} AEHE(SK chemicals, Gyeonggi-do, Korea) &%
|4(2:1) 30 mLE 7I3t A3 =2 v, 1% Hes=
2aQl A oF 2-3%-8-S 718kl 0.1 N KOH-ethanol &
Aoz A FA 1 g& T3 © 83 A
25 mg TE ST

2) dHkslE7HPeroxide value) S8

F7ro] dikslE7E 4 Chea SG 5(2007)0 whet
S35 200 mL pH2FEetaae] #3g AlE 0.5-1 g
S Y3, FEEZ I E(Matsunoen chemicals Co., Osaka,
Japan) 10 mLE 7}ste] 5591 T3, Z4HDaejung chemicals
& metals co., Gyeonggi-do, Korea) 15 mLE 7|3t &3}
St KI 23189 | mLE 718ke] 187 ik 3 108
7t Aol WXt & 75 mLE 718FL 250 rpm o2 W
HESE 5 0.1 N NaS,0;3(Daejung, Gyeonggi-do, Korea) &
Aoz AAQstAtt o, A E 1% AE&H 1 mL
= ARkt

6. SAx

2 A3 Aol gk FAAE= SPSS program(SPSS
statistics 14.0, IBM, New York, NY, USA)2 ARg3}9Th
I HEY 7IAE AE S dHolHE 103 v S
Aatom, 11 9 o|gsd FHAEA W3t 4 vlolH
=33 WE =243 & JFAEFEAE Jepddh 2+
ATt 7k fo)Adel Uik HFS ANOVAE o] &3l
oS Qg & p<0.05 =4 Duncan’s multiple
range test= 213} TH

B H =% ZA3}+= Table 13 2t}
FR3FEFS KB>SB>NB 2.2, 3.06-3.75% o]tk

http://www.ekfcs.org



Korean ] Food Cook Sci

i

SHA|FART Rzpe] FEFFe] =4 =
SEAolE VM U= F2o] vakel A3he
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979l ZFol= RUSATE Choi HM 5(2011)0] K
2 ATolMe FEFEC] 2.11-2.76% FESE
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2) 718 ERE

7ol 718 FRHEL Table 1914 Yepdnle}l o)
SB>NB>KB 2.2 SB7} 81.05%°.2 #A3] =3ton
(p<0.0001), 7 HT} &FAo] o] 7|F& Bol F53t
= Ao=Z RIFAY. 23, Moon YG(2013)7}F Halgh

#EAo|5 HEF BRSO A2 L FUEY 53

B4 skl A =3 NB7} 158848 g, 5.06 gf/mm’ O
71 A e or, YEZT A23 SB7F 206.67 g,
042 gfimm’CoZ 7} v ke YERNATHp<0.0001).
=3k AEE NB7F 7.95 gf/mm’CE 7H EhoH KB
¢} SBx A o® #A3 wA vEhY A8 f
Z1el a0l HYPYTHp<0.001). H-Zro] Az wpet F
Aol ft2ng Zols Yehlitia sdEch

4) DPPH radical scavenging

SrALE S A S 7 FZEE-9] DPPH radicalol] T3t Az}
FAEHE Yt AR g o 2 43 THLee
YM 5 2011). =4 ZA3}E= Fig. 20] JeRion, iz
¢ BHAQ] AAF5LE 86.2%AoH KB 11.5%, NB
20.4%, SB 32.6%°.2 SB7} FosHA &2 2AEARE
HATHp<0.0001). ol HHFEAo|7 AHAsh= HIE&o] &
75 52 S R e, £5A0] E4-& A
V&2 akslAdo] Hokal Badk Lee JA(2015)9] 4
TAIe} A= AFIUTE Ko YR 5(2009)2 M
A4 B FAME BES AMEERE AR 43 R

Table 1, Moisture, and oil absorption rate of bugak prepared under different processing conditions

Sample
F-value
KB SB NB
Moisture (%) 3.75+0.45™ 3.43+0.21 3.06+0.56 1.96
Oil absorption rate (%) 36.05+1.71° 81.05+2.33" 41.5442.59" 360.05""
KB: Bugak made with kim
SB: Bugak made with Aster yomena
NB: Bugak made with kim and Aster yomena
Mean+SD of three determination.
Different superscripts within a row (a-c) indicate significant differences at p<0.05.
™ not significant.
" p<0.0001
Table 2, Rnheology of bugak prepared under different processing conditions
Sample
Rheology F-value
KB SB NB
Maximum load (g) 753.43£201.99" 206.67+68.15° 1588.48+234.00° 418377
Yield stress (gf/mm’) 2.40+0.64° 0.42+0.14° 5.06+0.74° 47.05""
Hardness (gf/mm”) 3.12+0.60" 1.28+0.39° 7.07+1.93* 2323

KB: Bugak made with kim

SB: Bugak made with Aster yomena

NB: Bugak made with kim and Aster yomena
Mean+SD of three determination.

Different superscripts within a row (a-c) indicate significant differences at p<0.05.

EEE RS

p<0.001,  p<0.0001
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Fig. 2, DPPH radical scavenging activity of bugak prepared
under different processing conditions,
BHA: Butylated Hydroxy Anisole,
KB: Bugak made with Aim,
SB: Bugak made with Aster yomena,
NB: Bugak made with kim and Asfer yomena,
Mean+SD of three determination,
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7t 7W iﬂl %7}540* orh ARk 22T BRI
oJgt o]zt fidith HREAQl 7|5 += NB>KB>SB <
o], NB&F SB b g zkol7b A Thp<0.01). 2t
54 A=3A4 daoA UESE Ui o] &
T2 3 =4 A oM (p<0.0001), &9k KBEU SB
o NBol|A] ZstA| 850 vU= 19 &8t o3k A
07 AZAHHp<0.001). 43 F=E= NB7E, vR2FSE A
=+ SB7F =4 SAHALY, FolFQl ztol= fiddh
54 A5} 71559 AHaA AIs Table 4014 B
vle} Zol, Y=ty D]—o] 2 AutkE el 7]§1:9].
=9 BABAE, 143 HEe} vk Aot A

o] 7zﬂ~ UrEM;’iE} 2 Ao m=d 71*5*33

M2 A% = A

& A TA S Bolw, SR AL Had
sto] Rz4g Azdte slo| HyAol HEY JEEE
Eol Wkl B £ 9% ZloE B}

Table 3, Sensory evaluation of bugak prepared under different processing conditions

) Sample
Sensory evaluation F-value
KB SB NB
Herbs 2.45+1.00° 5.50+1.00° 4.50%1.10° 452177
Savory 4.35+0.93™ 4.30+0.98 4.60+0.94 0.571
Intensity rating b -
Bitter 2.35+1.09 3.90+£1.45° 3.70+1.60" 7.330
Crispy 4.30+0.98"™ 4.70+1.17 4.40£1.10 0.735
Color 4.45£1.20™ 4.65+0.81 4.95+1.23 0.997
Flavor 4.45+0.94™ 4.55+1.05 4.60+1.27 0.097
Acceptance Taste 5.05+1.19™ 4.55£0.99° 5.60+1.63" 3.802°
Texture 4.55£1.05™ 4.50+1.15 4.80+1.40 0.354
Overall 4.65+1.18" 420£1.19° 5.35+1.41° 51537
KB: Bugak made with kim.
SB: Bugak made with Aster yomena.
NB: Bugak made with kim and Aster yomena.
Mean+SD of three determination.
Rating scale (7-point scale: 1-weak, 4-neither like nor dislike, 7-strong).
Different superscripts within a row (a-c) indicate significant differences at p<0.05.
™ not significant.
"p<0.05, “p<0.01, "p<0.001, " p<0.0001.
2016; 32(1):50-57 http://www.ekfcs.org
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Table 4, Correlation coefficient between acceptance and intensity rating of bugaks
Sensory Intensity rating Acceptance
evaluation Herb Savory Bitter Crispy Color Flavor Taste Texture  Overall
Herb 1.000
Intensity Savory -0.151 1.000
rating Bitter 0467 -0.174 1.000
Crispy -0.069 03717 -0.040 1.000
Color 0.100 0.062 0.137 -0.002 1.000
Flavor -0.027 0.343" 0.019 0.132 0.558"  1.000
Acceptance  Taste -0.285" 06177 -0.178 0.213 03857 05087  1.000
Texture -0.135 03397 -0.192 0.482" 0.261" 0.319" 05917 1.000
Overall -0.022 0.584"  -0.162 0.212" 03697 05737 07407 05697 1.000
:lndicates significant correlation coefficients (p<0.05).
Indicates significant correlation coefficients (»p<0.01).
Table 5, Changes in physicochemical characteristics and rheology of namul-kim bugak (NB) during storage at 25°C
Characteristic Storage days F-value
0 10 20 30 40
Moisture (%) 3.06+0.56" 5.98+0.54° 5.85+0.21° 5.1840.62° 527+0.41° 18497
Physiology Acid value 0.23+0.01° 0.37+0.18" 0.45+0.22° 0.55+0.14" 0.63£0.15"  49.427"
Peroxide value (meq/kg)  9.01+0.03° 26.80+0.35" 33.76+6.80° 49.47+1328"  53.9749.98" 14717
Maximum load (g) 1,588.48+234.00™ 1,560.60+144.89 1,214.33£383.27 1,192.67+171.70 1,216.00£267.09  2.10
Rheology Yield stress (gf/mm’) 5.06+0.74" 4.97+0.46" 2.47+0.78° 2.43+0.35" 2.48+0.54" 16317
Hardness (gf/mm?) 7.95+1.65" 5.80+1.54" 5.43+1.48" 3.64+0.60" 4.10+0.68"  4.22°
Mean+SD of three determination.
Different superscripts within a row (a-c) indicate significant differences at p<0.05.
zs not sigﬂi{icam.
2<0.05, "p<0.0001.
F 3 AEE SAHEoH, 1 A= Table 59 2Tt TEOE B ATHG B S Uepgloy, g
A 099 FEIFHS 3.06%.E AF77F F 7P F o] Yol we} H=7F =4 YERE Moon YG(2013)
& 3RS UERdon, 10-40YL 0= 5.18-5.98% % 2] 3] o] dAFehs 22 AFoIUTh Lee YH 5(1974)0 W=
o2 F7FFATHp<0.0001). Park JJ 5(1994)°] A+ & A AFe 2 B4 LT AF AoldAx B
Aol A= koAt HAdstES A7 w BE Bo FFAAE AFol 7 AgE ApolE yER
2} ol A2l zpol & YA Ftor, a9 A4 g BuE v e, 7k Park 1 5(1994)°] AlA|

71Zke] AAATE Fashs AFoz AR 209 0
9] 50% FFEoE A T 1 o]FoE FXHoR 3}
o5 YeRNA] e tH(p<0.0001). A== AA7|Zte] Zof
A4S adhs e Yeldon 09l 7.95 gf/mm’e]
Ao} 40¥lE 4.10 gffmm’E ZHA3FYTHp<0.05). o
A B A7Ay, AA7Ibe] AojdSE Husks, &
538 2 AEE gadshe AEoR Yehd AL R
2o 271} AL S Ao E HZHEr) Choi HM 5
(2011)0] B3 AR7F A= FRE0] 2.11-2.76%
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B 0.23-0.63% 2 AAR7|te] AojALE Hap FUte)
= AFOE 3097MA= AR frelFolA FRket, 40
doll= A AolE BATHp<0.0001). HAtstE7H=
FA 1 kgoll 8 IsES] mg GFFE o] ol =
STE A9 A7 JE AR AFoEA AT
st A5 A9 A9E 60-100 megkgdl] ==
AZ1E ABPEAYAI 7|2 A AT (Chea SG 5 2007). 7
ABLE7R= AA717E 59 9.01-53.97 meq/kg S E 2] 3
o2 F7F8IATHp<0.0001). ZAZIZE F42 NB2| 47}
o IS ETP A At Ale] =2skA] ekol A7 40
Y7 A= g o2 AdHTh 24 &) E5AE
He A FESFY e HewA A9 A=
QAL = J& A0 Z AEHM, Park JJ 5(1994)°]
AR AAY ARt WARS 3t Zo] XAk}
E AT 7] Wil B4 B 2% Fa3 2

V. Qo
2 A4
o] Y= F4NB)S Azt FHAEANS
NBE &HA o] U=S 2A Mol E74 st Ao F
A A FFEES Y FAoE Ax d * F s
At} KBHT} SB2} NB9| 71& &f/8°] =
E 97 23Ut SB2] DPPH radical 4&7%5°

N
X
ot
Hir

A SRR KB HTke NB7E 71 S450] Uhgol
Punt Faskso] Eith. AA7INe] Aol d5E F1
FFe e wE A, 3EeY U Axe 7
ke Al

Al 7]ZEE NB>KB>SB 0|21, NB¢ SB
b freldk Zpolrt AATh 25°Col A 40d A3 NB2
27 2 ksl ETRE HAF FTkshE A Eol o, Atk
FollE= X vtk webA, 25°C olstell A 4047
= A 78 Aoz FdyEn, &Rgojial ohe}
71540l 45 gokd gL He 248 Azt
HzL 71ERE A ¢ e BAAE
S o7 B}
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