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Factors Affecting Nutrition Quotient for Elderly (NQ-E) for the Elderly in Changwon City

+
Eun Hee Seo
Assistant Professor, Dept. of Food and Nutrition, Kyungnam University, Changwon 51767, Korea

Abstract

The purpose of this study was to identify nutrition quotient for elderly (NQ-E) and to investigate factors affecting NQ-E of the
elderly using welfare center and senior citizen’s center in Changwon city. A self-administered questionnaire was conducted between
June 2021 and early August 2021 for 320 elderly (=65 years, male, n=52, female, n=268). As a result of the survey, the mean
NQ-E score was 61.12, which was within the medium-high grade. The scores of balance, moderation, and dietary behavior factors
were within the medium-high grade, while diversity factor was within the medium-low grade. According to the results of the Pearson’s
correlation coefficient analysis, NQ-E showed positive correlations with the ‘with family’ (»p<0.01), ‘education level’ (p<0.01), ‘health
functional foods consumption’ (p<0.01), ‘monthly household income’ (p<0.05), ‘nutrition education experience’ (p<0.05), ‘reading
nutrition labeling of health functional foods’ (p<0.01), ‘perception of the efficacy of health functional foods’ (p<0.01), and ‘the number
of times of leisure activities per week’ (p<0.01) and negative correlations with the ‘gender’ (p<0.05), ‘age’ (p<0.01), ‘smoking’
(p<0.05), and ‘social frailty’ (»p<0.01). As a result of multiple regression analysis, ‘gender’ (p<0.05), ‘perception of the efficacy of
health functional foods’ (p<0.05), ‘the number of times of leisure activities per week’ (p<0.05), and ‘social frailty’ (p<0.05) were
found to be factors affecting NQ-E. Based on the results of this study, customized services by characteristic, nutrition education,
and counseling for the elderly should be implemented and the development of various programs and continuous support of the
community are necessary so that the elderly can carry out social exchange.

Key words: nutrition quotient for elderl=y (NQ-E), diversity factor, social frailty

M E 717+ AR ALEL 66342 179 GA Aoz

i wom Atk AL ouRital & 4 QITHKOSIS

A MAD R ASAA T E Lo P4, B 2020). A= Q1+ 1007g0] F-Fst= 1 Q++= 20109
&3} oJgly| &9 U 507 Q17ko] rgo] AFEHA A 10.178, 20209 21.77, 20364 508S Ho] 2060¥ o)< 91.4

ZF5gol et ARSlA 4lo] #oRR|al UthKim & Min gy Aoz Aurstg] om, 20208 654] oA =9l AFH]=
2020; Yang & Choi 2021). -2z} 65A4] o4 =2l QI+= A tiH] 43.4%F AHA5H 1919 AB - 2 EH|= 2016E
20009 7.2%= 118 3}F AL Z1Q5He] 2018 14.3%= 118 L9} v wolo] 1.58) Z7}5} th(Statistics Korea 2020a; NHIS
Ao FolEQ1em, 202519 20.3%0] ©]|27] ZIFALS] 2021).

A o]F 20600+ 43.9%7F 2 AR AP Th(Statistics | 20209 A AFFERA FA W2 60~79A] 3tH
Korea 2020a). 20201 3H=5219] 7|tfofrg2 83.54]21 BWHH & APGRlo] g AE, AAE, HETWEES 7t «
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37] A5 E3] 704 o] FH-E F=(Statistics Korea 2020b)
Skl 9lom, 654 o4 w19 84%7t 174 o]/Fe] T dgt
25y o]z A9 wid Gt vl
20143 45.2%, 2017 48.2%, 202082 24.5%= IA| A5t
Hom, 20208 854 o4 Q19| -EFA 24%E 6569
Al k=91 8.4%0] Bls BX w2 A2 E e TH(Ministry of
Health and Welfare 2020a). £3] &7=219] H|SL 2011
19.6%, 20179 23.6%, 20209 342%% Z7} FA1E HolH
A= AT 5 AEE BANA DR GAHT 928
IHAOE Q] Azt 414 szt wrkal e (Ministry
of Health and Welfare 2020b; Statistics Korea 2020b). 2020
715 -2kt 664 o4 el AT Bl (44%)2> OECD
7= $ 7H 2 204, 65~794] B8 S3ole2
2018 32.7%, 20199 32.5%% @2 AHox HISHTH
(Statistics Korea 2020a).

o|gt A% E5ol ArElA EAlZke A
AdH o] 7}Z3)$k o (WHO CSDH 2008), ©]o]
=0l A= ARl A 7i]lo] RS ZAIE AH
=% FR4o] Slo] AFEBS =AE fIs A
PN TA 7} Aele] HASE 2eHL SleHiung
2012; Kim & Hur 2019). Ut % S A7 FFERAL
£ 53l A3EHSOl sl F712 0= Hiastar 9lom, A
252 7HA] FAER SHAY T ERE A 9
AT A ¥ ALE st kg¥S 71=e]al 9l
(Korea Health Promotion Institute 2021). 134 A X0 Z
AE2 A¥kAQl 8Rlof ofgt FFET2E o] gt F
A2 7HAAL JARE A AR 9] HE/o] £2 HEE R
= 7 e AEolY YFIE, T ZETH 5 TS A
H|AZ o] o Q- F=35}oj(Kang & Kim 2010; Kim HR 2013;
Chun H 2018; Ham & Kim 2020), S 7|4l v|3) =
W7] ake) o] woA FrH o Al3)H ulge] Rl
#A7)3 9ct.

ol AlAA e w3}, F4lA, AR AIA 22 52
2 GFETFO YJo] AR YO E=Z(Yi & Choi 2019; Na
T 2021) YAEFY 27X tlEo] I AHl FF=
H 2= 805 wetste] A FALE] Q] A3t W&ol o]F
o] zJof SttH(Oh & Lee 2019; Ham & Kim 2020). Chung 5
(2018)0] 7HE3t =919 %FA]4>(Nutrition Quotient for Elderly,
NQE)E 9l5e] A4 AE 2AE 4 gl e}
B3t A5 Zolth NQEE o83 APATofA,
NQEE &3t JFuS 2 1ol Jg4 A= 7
A HHl(Lee 5 2018), A7F71541F AF Rlo] FUA
T A47F &8k 2 H(Gham 5 2019), FIAIT A7t ==
= Qopa 4217F Z74SKITHKim 5 2018; Ham & Kim
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2020). T3 FUAS A7t oF THOE et Q15T
(Kim & Heo 2021), AJAF tp A2t HAG o] H&53t =
=04l APE Bt S-S & JUAY 2T 7T
3} Z2lo] WQsltty ® 18+ tHKim & Min 2020). NQ-E=
19 AAH] FLFE7Ee} Hejo] E8E F USS Ho
ok 2Eu 20219 BAEE LPRATHES 184%= A=
BHHE 17.1%50 2 7H2d FEAFL o]] 15.5%=
THASE FolAl ARHKOSIS 2022)0of| = £t NQ-E
£ o] 8% 0159 A8 B7F A+ vEe AAolth

olof 2 = FHA] A EX T AR o8 S
o2 LdPFAs] FFS vA= 820S Tofsto]
LRI HEARAZE I 5 XA Fo]| a3t
A5 g AFotaAgiet. ojet HEo] SHE ALS AA
S 4= QLS o] THdAS et AGES A=

o Ees FIA T
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1. 10| That & ZAPIZH

2019 695 E 89 27 FAA A BABY F2g
2 083 654 o1 Hiel thgoR MREAS AA
shick. TR 19 4] uel BAW, A2F 5 A81E 7]
TEol AFHAY 71710] BBt BARA s2he
© thg AFYACIA A BA 8L Het A
4 54 WA U F A7 YPAOR HREAE 59
LAEAG] i 248 Bl 2HE Lol R
A7t A Bolnw P ATtk 25 S HEx
Astol BAHAT S 2RE AN F 320235
93.6%, el 52, oiAegl 268%)S HAlo] A18319]
th ATE ARBH] A AEsh A ee A9 5902
WHokTH(1040460-A-2019-021).
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=4 97, BT AFS o8 AEZAF(body mass
index: BMI, kg/m’) 3202 JAE|Qth 2}7]7|YHralo 2
D2 G AS2 ol&sto] At AZIA TS AAF
(<185 kgm'), BAAZ(18.5229 kgm’), T}H|Z(23~24.9
kg/m’), H]TH(>25.0 kg/m)O2 LES}IITHKorean Society
for the study of obesity 2020).

3) Ale| - ZNIE 4

AR A8 - AAA 54 Gotir] 9] A
A TH(Kim & Arai 2015; Gham 5 2019)2 Z3115191 00, §
oz YRFMGY, FFALGONT AL WL 73@ oA,
AR71AF 79U Al FTRAE A=A oF, 4737154
E 79 A 7% QA on gEow ;wxao*q a5t
ALY 309Hd v|wb, 309k o]AF 1007+ vk, <1007k
A ooz FREgoH, YISO} A W
e B, AR, BIAE 34 4 AR
L] odH L <9lz] ko’ I Q18 &JA) 9]
AlF FY Al 35 A AR
2 A=steE sH3t.
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4) ARl IR S

EAA A A A S wetsls] g
o] Y UL A o, FF ot BF I, ABH 14
A= PBo2 TSIt S0l Y YL A ot
SR R, BhL 9L, T o BE AL oA 9,
1-28], 3-48]), 53] ol 0.2 FHEIT A2E 4] A
T FE-L Park 5(2019)9] AYALE Za1ste] ‘X 3 H]
o 9% 557 EAFUZRC: 17, okl 2: 0%y, THE o]
golut AFEOA W2 LR 0%, okl e: 14y,
W Aol AFEANA Egol Brka s
(©ll: 07, oh 2 13y, B A3 AU RE: 14, ok
2: 0y, "R 2712} olob] ki AP 07, of
U.9: 14y 5§l e o, oh] 2 Fo] AestEs: 5
itk F70] 0201w A, 192 a] A BA, 258 L
ABE ) GAe] IHE Ao PRI

5) =9I 2kX|x(Nutrition quotient for elderly, NQ-E)

ZAHAAY] FF FEHE 24517 Hste] =gt
3]0l A Chung 5-(2018)0] 7Rt ke JAFFAF(NQ-E) A&
£ AT o] e S uEt kRlEe] SFAAH
A2}e] o] e FA BAAE 9191 ALE GF A7)
d EFolth AYEL FRHG I 9% $AE,
o, 7H4, = AF), BrFE6 F= 2 A5, AAolv 274
7 AR, &AMk s, Qaw AF, T 75 AFE

4 B el 7

AF, 3tF & 2AF 315, AAXHG FE: IR} - 7|EA H
AH, 7V L7 AF, g AF H]E) A1) =6 S} 2| &+
715 Al EH Ak, FHARl AARJIA L, EXJE, AAA
& A7, ﬂ% =&Y, AT AR shEle =) 471
I T 19 =F¥oltt. 68 A= HA IF T = HA
Nl et E‘rOk*é P T A AAehs HE, 4 HEe
w3 FA T oFF A AR HE, 3 A g I
F OFF AAF AF WEolw YA £ 54 Aot
T I T AT A EH AR, = Ax, OFA
T ‘E& Aok RlE, AA 992 WUt 2 8
22 J4E gridh g9l ot 7R E Foto
0g~1008 0% H7t ERHY FIALETTE 2255
FITEe] FegS et

FEAT T8 5H7152 B(=63.57), T(57.68~634
B, SEHELB-57.58), =318 SO FRAT:
ARFEE 537182 9L (=5527), 343416
H~55.14), Z5H25.88~41.58), 5H<25.74), ThFgL A
(=60.0%), 54(50.58~59.94), 53140.38~50.44), sK(<
40.2%]), AL AH(=91.5%]), $43(76.38~914%), S5t
(67.88~76.27), SH<67.74), AY52 A(=64.98), 54
(55.138~64.87]), 55}(45.27~55.04), SH(<45.17])0]t}.

S

3. 8AEN

B A7 AE Aot EAZz= 72 SPSS Win 23.0
(Statistical Package for the Social Science, Chicago, IL, USA)
mEIWE o] §ste] BT 2 MASo] Wne} Wy
£, W27} REUAE FIR00 AEC] BAo] e}
QYA 3 L AR G F40] Aol E AEFIA wies
A3} ANOVAE AA|H T AFZH AL Scheffe’s multiple
comparison© 2. AZ5}5ch. 74 ol 7 4B AL Tt
7] 9j5to] T oj& AFTA|S(Pearson’s correlation coefficient)S:
Folgom, ool dare vAE 29le nEoE
A (multiple liner regression)yS AA|5l] EA51th 7294

71%2 0.052 VFER QI
2ot 9 o

1. AKX o

A RSl 4ol et £AF A3H= Table 10 A A5t
Aok GRbAQl E4, AR A1 £, AFE - AAIA A4, A
57 N S0 FRET. Qe SHo AT
A= F 32075 0] 3L ARl 2687 (83.8%), HA =l 52
B(162%) 0.2 AL Qlo] Berow, AGEEL 707 166
(51.9%), 80T]7} 8398 (25.9%), 60TH7} 71%8(22.2%) =08
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Table 1. Characteristics of the subjects (n
Variables n %
Female 268 83.8
Gender
Male 52 16.2
65~69 71 222
Age 70~79 166 519
(years) >80 83 259
General characteristics Mean+S.D.=74.9346.17
. . Alone 123 38.4
With family . .
With family 197 61.6
S <FElementary school 104 325
ucation Middle school 114 356
level )
>High school 102 319
0 52 16.3
Number of chronic disease 1 161 50.3
> 2 107 334
. . No 91 28.4
Health functional foods consumption
Yes 229 71.6
. No 252 78.8
Drinking
. .. Yes 68 21.2
Physical characteristics
. No 306 95.6
Smoking
Yes 14 4.4
Underweight (<18.5) 10 3.1
BMI Normal (18.5<BMI<23) 124 38.7
i < <
(Body mass index, ke/n?) Overweight (23 <BMI<25) 102 31.9
Obese (25>) 84 26.3
Mean+S.D.=23.61+2.59
Monthly household : 0~29 60 18.8
onthly household income 30-99 161 503
(10,000 won)
>100 99 30.9
. . . No 241 753
Nutrition education experience
Socioeconomic Yes 9 247
characteristics Read mutrition labeli ¢ health Never 89 27.8
ea .nu ion labeling of hea Often 77 21
functional foods (No response 32)
Always 122 38.1
Perception of the efficacy of health Not know 171 534
functional foods (No response 32) Know 117 36.6
o No 244 76.2
Work with income
Yes 76 23.8
0 88 27.5
Number of times of leisure activities 1~2 124 38.8
Characteristics of social per week 3~4 82 25.6
supports network >5 26 8.1
Robust (0) 69 21.5
Pre-frail (1 119 37.2
Social frailty(point)” e-frail (1)
Frail (=2) 132 413

Mean+S.D.=1.50+1.24

Y Social frailty total score: 5 point (robust: O point, pre-frail: 1 point, frail: >2 point).
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o

ettt A% 5= A1 o] AFst= ko]
£ E7:910] 123(38.4%)°]
o, g2 Fotuw E%0] 1149 (35.6%) 25 7 B,
1 v 258 £9 ol5H7h 10478(32.5%) 22 LR T
SA% LPAEA AE (Statistics Korea 2020a)°]l 2]5HH
654 ©]AF 191 7FE H]Eo] 2015\ 32.8%, 20204 34.2%,
20304 34.8%% A&l F7IEAE Holil Sl 7heH|
2 AFRAA 191 7t e B Y =52 ¢ 5 A
o 5ALRIE 54210 A= BAREH FAAA 5, Y
H, Al A% 5ol B9 A% EHEY Al = A
o= BIEI 9o](Kim YS 2014; Kim & Hur 2019) EA
1S LR AT Hid, JTAH E W5 5 AGAE]
o] =9l &3 AH|A7F dasitial 2ot
AAARl 4oz wdskS 7] 7HR kRlo] 1617
(50.3%), 271 o] 744 Q1S 107 (33.4%)0l9 o, A%
715452 AFchHe olo] 229%(71.6%), @A =+F of
A G= Q12 252(78.8%), AA FAS oFA] Y= =92
30675(95.6%), FAIAZE =012 1247(38.7%), TA|F 01
10278(31.9%), H]9t =Qlo] 8478(26.3%)S 2}A|5}ct. A7
A AFAIeE EAAl A1 37]9] e RlEA] o] = 65
Al o4 wolg thAako 2 3 Gham 5:(2019)9] 418 ALol| 4]
Q19 IAF o] Hl&o] AUAF BlEETE =9k I}
A% o2 YA TS o 4 Q= g%l E 5 3
Chal B I5H O™, Han G(2020)9] AF-ollA= =919] gt
A7t FoHd s G, 18, I FHAHEES, 154
ARES 59 FH8EC] FYHoE F7tcts AR UE
Wk BAS ol Hlgo] AdATETG B w2 & A
T A=Y dr] S digt XSy} AEol g5
Zolt}, 2020 L= QA e ZAKMinistry of Health and Welfare
2020a)°] wHEH FHIASEE 170 7H2] k=Rlo] 29.2%, 27} o)
7HA =Ql0] 54.9%2 2 AT AFkeh= thh Z}o]7t Q)i
A2 - BAH EACE AR HASYS 309 o]/4d~100

Rhel wRto] 1617(50.3%), YF ol e T2 FHol
Ae2 198 (24.7%), W71 SAF U Al YFRAIE A

(o)
o

e eQlo] 89(27.8%), AB71GAE 1 Al 5% A
1A 25t FYst= w910] 1717(53.4%) 0. & UEkytt).

ASIA AT B4 AEEH 9] e 98 ok e
912 769(23.8%)°1 o™, FF o7} % 1A P =2l
o] 887(27.5%), AtB1H 4] o] FA4A L 697
(21.5%), AH31A 2] A A Q1 119%(37.2%), A4
d] B Rl 1329(41.3%) 0.2 YErIT Aol A
Fole k]l 40882 o= oF AgAFolA= AtelH
Z=4] A= 20.5%, k] A SAE 29.7%, I 49.8%=
ZAE oM, A A ] gAQl Q159 T4 91

§
i

0

[e]

Qg

= g9l 79

L 4y, Aot 2562 UERGThH(Park S 2019). ESE A
3A wi= AAA, JIXH 7159 A&y w0 Slof &
ASTHF 7HA o9 ohafgt Rlolu 71 QIAtoll sl
TS Shube] 4 HE o' YehE AL Tehy U
3t AAo] Y= Ao F FALE @l th(Tsutsumimoto 5 2017;
Kim CO 2018; Park 5 2019). & ALPAIRE9] A15]4] 4]
A 9] eQlu]&2 HAF wolugH T} 28 o)A &2 A
o & Ueh} o] 253 A5 AFSHHA St AFAEE
FAT 5= UAEE AGAS|oA A& A3t JAlZ 7t

Mok ge AT,

2. =Q1E9| H2X|(NQ-E)

ATLHIAY] eAFEAT Aot AR FEE de

S AT}= Table 29F 2ot A FAF =R10] FUAS T4
L2 61.12F 07 ‘FAP(57.6~6347)Q AR FAIE|loH
yl 719] sF91 2491 A F A 46.028 (T4 41.670~55.1
), T Y92 48.30% (S5 40.3~50.47), A FH
2 8533F(FA): 76.39147), A5 9L 5554 (FAL
57.6~63.44)0.2 Uyttt E A A3= Chung 5(2018)
o] A= 9ol 19l 1,000 oz xARE A ATt
(BYAISG: 57.67, #3748 FY: 4147, %3 99: 50.07,
A Y 7657, AL FH: 55.08)2} Bl SHAE ohf
d B9E AQdstile YEAS BT AAE 99, 4
P& Y, 434 Y2 BF =t AHA| &4 471 A
23 o€z 654 o] FH S Y2 E 3t Kim &

2

Ol

Table 2. NQ-E score and factor scores of the subjects

. NQ-E

Variables
Mean+S.D. Grade

NQ-E score” 61.1249.98 Medium-high

Balance? 46.02+20.16 Medium-high

Diversity” 48.30+16.37 Medium-low

Moderation? 85.33+16.15 Medium-high

Dietary behavior” 55.54+14.00 Medium-high

Y NQ-E (nutrition quotient for elderly) grade criterion: high
(63.5~100), medium-high (57.6~63.4), medium-low (51.9~57.5),
low (<51.8).

? Balance: high (>55.2), medium-high (41.6~55.1), medium-low
(25.8~41.5), low (<25.7).

% Diversity: high (>60.0), medium-high (50.5~59.9), medium-low
(40.3~50.4), low (<40.2).

9 Moderation: high (=>91.5), medium-high (76.3~91.4), medium-
low (67.8~76.2), low (<67.7).

% Dietary behavior: high (>64.9), medium-high (55.1~64.8), medium-
low (45.2~55.0), low (<45.1).
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9,

Min(2020)9] AYATLAIHG YRS 53.898, FBA I
43.757, kA 99 47.134, AAA 99: 69.133,
FD: 9.3 EH= FLAE, ARG FG9S AQg &
Aol A =2 AE H YT, Ham & Kim(2020)2] A&
o G =R19) A AIHIIAIS 61.9%, +B/ I 473
A, gFE 99 4274, AA8 F9 8853, AFHE ¥9
57.97)2} vlwohH FIAF= FEoHARE thF F oA
22 Aol ARSI 2 A iA=L & LA
2 SHOE STt HolATE ARG F TgE FHo
3 Z0E PUIEERE JUNS Al TRt AEAHFH
#sjjo} & "WQAo] 9t
BXE ATz Table 33 Zoh kRIYYAS F
AZZAL 5F(Chung 5 2018)0] W} AH(63.5~1007),
ZAK(57.6~6347), Z35H51.9~57.54), 3H0~51.87) SFo=2
A= B A LefarAre] Q1R AL AP (41.6%),
‘Z351(21.3%), ‘FA(19.1%), 3P (18.1%) 0.8 YERtth
°E‘°W1417} A 2 JHQl skt <Fok 7t AA| 2 39.4%
£ HIlA Aol 4L.6%E AFA|5to] Aol 8.6%F AASHAL
‘6} o} “FSP 7t 75.5%% AFAIRE Q1 191 7] RIY YA
T5 Aet 7"ﬂ(Kim & Hur 2019)2F= Aol & E it =4
7HE =R AlEE tgstA AFSHA ¢al(Oh 5 2014
Ham & Kim 2020), 0101:1]—’,\— A7t B2 ZQ(Nam & Lee
2019; Ham & Kim 2020; Kim & Min 2020)7} @otch 2 gt
oA EAERIET 5ARIC] Sl k19| HlE&o| =of o]d
A7 Ut 208 A7t off] 3E2 AT EY 43
d DAL 4F(36.3%), T5H25.9%), 573(20.9%), 5H16.9%) <=
olr, ¢ 92 6‘P(32 5%), “(24.7%), 53(22.5%), 55t
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ofN El-l
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ol mlo
pal
e
M
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(11.9%), 53H9.1%), A5 FI2 F429.1%), AH(25.3%),

5H24.1%), F5H21.6%) %02 LieRgT),

|=|OO:|

S =
EH]

3. LHAIXIEL| SM0f| [ME ALK

AP Ae] B3 BRAst] JYAS

X5t AIt= Table 49} Z2Th Uubz Q] EA & = AEH
e FFA= ool E4gdol v 794 (p<0.052% =
o™, 5h YA FBA(p<0.001), A B H(p<0.05)q]
M ool oA o2 Edth Kim & Min(2020)9] A
A A ERl0] FA=Qlo] vl FAAG Mt ke
E5] A g0l Ao £3d A3} fAlsih &
AT HEA T FAEAY BF FEAT7E L=t &3]
TBE@ T - A AR, B AH, A A =
A3, EAE FEG T A 7S AR, e ==
AFDeIA B0l EoF FA=Sl tide = 43 s AE
o At 7HA1E AFHY A0l tisiA STt A,
}_ﬂj}l_o h=¥o) ﬁij_@_g Esﬁ 7HA-]8H0]: felz rﬂ_g_xéo] onq.

AFol &2 80t Q19 YFAIT H4(p<0.001)2} S+
FHRA 7P (p<0.05), TFL(p<0.01), AN (p<0.05), 4|3
F(p<0.001) ¥ BF|A t}2 Aol u]F) FojHo R
Utk $AY f78 29 SAwdlunt $AU0l A B9
GRS A47h §AAE<000)°2 EoH, AR

% TP el AE oelo] §Hp-000) 2 et
2ol Az 71 4 SVt mEk dFAT v 49 A
$7F 9402 Z71l¥H O H(Ham & Kim 2020; Kim &
Min 2020), 7} 3] AHe glo] ZAwQlE Tt GFdH
7} =31(Nam & Lee 2019; Oh & Jung 2019) 7A730f T3t 21X

E—JHI

A
He
1=}
LN

(20. 3%) +0 2 & i HlsjA S} sFo] 7MY B T7F Ethe A5 Z3K(Choi YT 2018)% Q1] A FEI
H|FZ AHA 51T Z*Xﬂ"é B Y2 F(55%), T/3(24.1%), 5} 02 U5y S 2 AR, ZAEeY 1] 52 AT
Table 3. NQ-E grade of the subjects n(%)
Variables High Medium-high Medium-low Low

NQ-E" 133(41.6) 61(19.1) 68(21.3) 58(18.1)

Balance? 116(36.3) 67(20.9) 83(25.9) 54(16.9)

Diversity” 79(24.7) 72(22.5) 65(20.3) 104(32.5)

Moderation® 176(55.0) 77(24.1) 29(9.1) 38(11.9)

Dietary behavior” 81(25.3) 93(29.1) 69(21.6) 77(24.1)

D Ratio of NQ-E (nutrition quotient for elderly) grade criterion: high (63.5~100 point), medium-high (57.6~63.4 point), medium-low (51.9~57.5

point), low (<51.8 point).

2 Ratio of balance grade criterion: high (>55.2 point), medium-high (41.6~55.1 point), medium-low (25.8~41.5 point), low (<25.7 point).
3 Ratio of diversity grade criterion: high (=60.0 point), medium-high (50.5~59.9 point), medium-low (40.3~50.4 point), low (<40.2 point).
9 Ratio of moderation grade criterion: high (>91.5 point), medium-high (76.3~91.4 point), medium-low (67.8~76.2 point), low (<67.7 point).
% Ratio of dietary behavior grade criterion: high (=>64.9 point), medium-high (55.1~64.8 point), medium-low (45.2~55.0 point), low (<45.1

point).
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Table 4. NQ-E according to characteristics of subjects

81

Variables NQ-E" score Balance Diversity Moderation ~ Dietary behavior
Total 61.1249.98 46.02+20.16 48.30+16.37 85.33+16.15 55.54+14.00
Female 61.63+10.10 47.78420.54 48.37+16.86 86.18+16.49 55.16+14.17
Gender Male 58.51+8.99 36.92+15.29 47.91+13.73 80.98+13.57 57.50+13.00
t-value 2.075" 4407 0.187 2.136" -1.101
65-69 62.36+9.74° 48.09+17.71° 51511472  82.06+15.95°  59.38+13.06°
Age 70-79 62.5849.10" 47.62+20.32°  49.44+1541°  87.53+1519°  56.37+13.50"
(years) >80 57.16£10.90°  41.03+21.19°  4327+18.52°  83.73x17.64"  50.59+14.52°
F-value 9.327" 3.494" 5.8617 3.450" 8.541"
Alone 58.55+10.48 45.66+22.34 40.70+15.73 86.20+18.32 51.41+14.13
With family With family 62.73+9.33 46.24+18.73 53.04+14.95 84.79+14.66 58.12+13.31
t-value -3.712"" -0.239 -7.043" 0.758 -4.285"
<Elementary school ~ 57.76£10.02°  41.34+20.85°  40.43+15.98*  86.48+15.24 51.55+14.20°
Education Middle school 61.96+9.91° 47.18+20.38®  50.37+15.92°  86.56+17.59 54.95+14.06"
level >High school 63.6249.16° 49.49+18.43°  54.01+14.18°  82.79+15.20 60.27+12.36°
F-value 10.003™ 4.600" 21.600™" 1.866 10.756™"
0 62.46+9.74 42.36+18.22 50.58+15.50 87.32415.05 58.91+12.77°
Number of chronic disease 1 61.25+9.65 46.77+20.54 49.27+15.66 84.12416.25 56403i14.06'ab
>2 60.29+10.59 46.66+20.48 45.73+17.63 86.19+£16.50 53.17+14.18"
F-value 0.853 1.020 2.117 0.995 3.175"
_ No 58.73+10.64 41.68+21.97 44.70£17.90 85.20£15.69 52.96:+14.73
Healtioi’:f;ggzlnf“’ds Yes 62.08:9.57 TAOL  49731SSE 853841636 56571359
t-value -2.737 -2.441 -2.499 -0.089 -2.090
No 61.2849.87 46.09:20.49 48.48+16.74 86.34+15.92 54.87+14.12
Drinking Yes 60.56£10.45 45.75+19.06 47.62+15.05 81.58+16.57 58.03x13.35
t-value 0.529 0.123 0.384 2.173° -1.655
No 61.38+9.89 46.48420.24 48.42+16.38 85.65+16.20 55.66+13.78
Smoking Yes 55.62+10.86 35.84+15.91 45.50:£16.68 78.31£13.55 52.87+18.50
t-value 2.120° 2414 0.653 1.667 0.731
U“(dflr‘g?)ght 4943+676 25231448  32.62£1441°  84.7129.12 41.48+15.83°
- as. 5@%@3) 60.47£10.26°  4580+21.25°  47.52+17.20°  84.81£17.17 54.49+14.57°
(Body mass index, kg/m)  Overweight 63.0749.56°  48.79+19.53°  49.15£14.69°  87.58+1525  57.35+13.30°
(23 <BMI<25)
Obese (25>) 61.1249.44° 4531+18.57°  5027+1647°  83.44+16.22 56.57+12.86"
F-value 6.344"" 4354 3.746" 1.091 4.459"
0~29 58.57411.04°  39.73£19.32*  46.67+19.45°  83.77x17.74%  53.85£15.46
Monthly household income 30~99 61.0749.66™ 45.62420.52°  46.44+15.05° 87.74+1529°  54.45+14.03
(10,000) won >100 62.77+9.59° 50.48+19.15°  5230+£15.86°  82.37+16.06°  58.33+12.69
F-value 3.360" 5.526" 4382 3.801" 2931
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Table 4. Continued
Variables NQ-E" score Balance Diversity Moderation ~ Dietary behavior
N . No 60.38+10.16 44.42420.78 47.15+16.48 85.29+16.42 54.93+14.05
Nutrition education Yes 63.40£9.10 509041738 S51.80415.63  8546:1540  57.4013.74
experience " - "
t-value -2.349 -2.736 -2.205 -0.083 -1.361
Never 59.1949.91° 281£1921°  44.73£1532° 85301522 53.65x14.77°
Read mutrition labeling of Often 6040£9.56  4578+19.89%  48.55:1482°  82.79+1897  55.66+12.26™
health functional foods b \ b b
Always 64.47+8.71 50.64+18.99 52.74+16.74 87.1314.06 58.84+12.97
(No response 32)
F-value 9.333"™ 4415 6.688"" 1.770 4.033"
. Not know 60.15+9.45 45.15420.11 45.98+15.03 85.46+14.95 54.27+13.10
Perception of the efficacy
of health functional foods Know 64.10£9.35 49.50+18.44 53.77+16.61 85.33+17.26 59.48+13.57
(No response 32) t-value ~3.500™ - 1.862 -~ 4134 0.065 -3266™
No 60.84+10.30 45.37420.18 47.67+16.19 85.81+16.02 54.97+14.27
Work with income Yes 62.03+8.90 48.104+20.10 50.30+16.90 83.78+16.58 57.39+13.02
t-value -0.978 -1.030 -1222 0.956 -1318
0 56.6249.54° 38.03:18.45°  42.13£17.25°  85.30x15.14 49.99+13.27
. A 1~2 61.8449.50" 47592010 49.05£16.10  85.64+16.54  56.08+13.54
Number of times of leisure 34 63.66£9.820°  52.07+1878°  51.74+1454° 84831728  58.15:13.54
activities per week
>5 64.96+9.38° 464542270  54.75+14.36°  85.54+14.67 63.52+13.89
F-value 10.010™ 7797 7204 0.043 9.078""
Robust (0) 65.24+8.64° 4926+16.68°  56.21+13.62° 86.13+14.27 61.02£12.96°
, ) ) Pre-frail (1) 62.4349.40° 48.60+19.60°  50.38+15.82°  83.99+14.92 58.11+12.18
Social frailty (point) ) .
Social frail (=2)  57.80+10.14°  41.99421.72°  42.29+16.06°  86.12+18.06 50.36:+14.40°
F-value 15.481" 4.603" 20.049™" 0.648 18.072™

Y NQ-E (nutrition quotient for elderly).
p<0.05, “p<0.01,

£ 95y #e) Au|A7} ol RolHok & AR gZtHr
gtgo] =242 JUA S AL E<0.001)Q} AHGE = F

G4 (p<005). TP (E<0.001), H4FF FA(p<0.0010] R]
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= ggtow] AR 5 A8E 9ol wEso) g
Qlo] g ATto] 27} o9l Lglurh §o1H(p<0.05)0.5
B9 B8AE ool 47 B wale] YYAS vt

W31 (Kim & Hur 2019), =919] 9 Z2H A1 35 7|
A} oS X SHE = (Shin & Hwang 2017) =% Ae3} oF
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p<0.001: Significance as determines by z-test & ANOVA, a<b<c: Scheffe’s multiple comparison.
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52 WAt 3L B4 A9 5 °]
ooz WEA] PHFolt I 5 JFEAE Aol
L51A] FEE FfoF 3th(Food Safety Korea 2020).
PO 0]_1] orL 1.0]o| o:]o]:x]/\ A7 = A9k
ROBFAL kokom, AFHYE F P JYHL R
08 =QIth(p<0.05). A FAL sHA] L wQlo] FH
& She olo] g JPAS ok AR P2 B T4
AofA] £01% 02 EUThE<005). FAL 1A Y
258 ) P Qo] JPAG W4T KA B3
d A% A-ZAIHKim & Hur 2019)9} F-ARH Z3}o]t}. BMI
o e YFAT F(p<0.000)2F FFJ(p<0.01), THFA
(p<0.05), 2FE(p<0.01) JHNA AAF =lo] & J
=3t vlwste] fosHA W2 Mg 2T
A8 - AAH 54 32 F DRRHSYel w25

YYAS 57 B 309 veIFo] 1008+ o4
g §915H Wehp<0.05). Kim & Hur(2019)9] 47
ANZ AAYH HHE w42 JPAG B47E
5H A ZAFEQTH Jgw-Sat Al A3lo] 9l 1-9lo]
Rt Tt YA W7 o140 2 £ 0 (p=0.05),
ARZE 5 FBHE<0.01, B E<005) FIoA 5]
E.OE l..—.o]—q. 747(]—7]‘~/1].§. q_t‘):] /\] oqo‘p_ﬂ,_/\]‘:—' ;{1— o]L
wQls JYAS Hvt woH, JYEAES A4 &
1‘:_ lr_?ll"ir% t‘%]-/g 011— io]o] _n__,]x-] o= l.-_o1—_,—_r_(p<0 ()()1)
AFZE S 434 <0.05), HF(p<0.001), 4/3F-5(p<0.05)
YA FH ez U AA7S4HE 7Y A 259
oAl QUASHA] Fohs QIR QIRISH: kQlo] FIA
S R ARFE F O, AF5 JAolA g7
(p<0.00)° 2 34T} AL 154 ES TYT A ohE AL
‘“*Ol Eh_ A1 EL Hliewt —“&E} A, e, AEH

R4 Lo
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4 o

Zﬂ%”l‘a”n i} Al &5 EHOHH = 0*71 A= 2
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2 B3 7Yste o] Bgystel, ARoHE Jro] &
23 19158 %oH A7 AE BARE Aeieln o)
A5 1% L A4S AFHOR FEste] LS| 2up
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Voyer 2000; Erdem & Swait 2004; Gham 5 2019).
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CHp<0.001). AHBA AT BeSE GFAS F4T
2orom AslA 1] w7 ieelo] ThE g teluitt £
0.2 A9LOr(p<0.001) FFH(p<005). THFH(p<0.001), 4

E(p<0.001) FANNE FoJotA] wopet A - AH 5
7}*4«1 IF, AF - o] wFIVF SHE JYAS
£ Eol= d&5HQlo] HM(Kim & Hur 2019), AIA|1Z - 4l
A waE A A el Weh Iy Ao] 9O Z(Kim &
Arai 2015) A}3]Z ZHS Tjsto] A AALE] 2 2| Y
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Table S. Relationship among variables of the subjects
Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
IR 1.00
22 012" 1.00
3 —-0.197-0.18" 1.00
4 020" 0217-029" 1.00
5 024" 026" -044" 031" 1.00
6 —007 —0.02 009 —0.10 -0.02 1.00
7 0.157-0.02 -005 006 0.12° 003 1.00
8§ —0.03 0337-020" 008 0237 005 002 100
9 —0.12° 036°-017" 004 0.15° 004 000 026" 1.00
10 0.14° 0177-027" 0177 0377 002 003 0177 014 1.00
11 0.13" =0.02 —-0.02 —0.01 014" 003 006 000 —005 005 1.00
12 024" 002 -0.10 005 0247 004 006 001 —003 016" 025" 1.00
13 0207-0.02 000 011 016" 004 —001 —0.02 006 0.12° 009 023" 1.00
14 0.05 0.157-012" 000 013 001 -004 007 006 019" 004 002 0.10 1.00
15 028" 000 -0.11 011" 0227-0.14" 014" 005 -0.13" 013 016" 018" 0.167—-0.04 1.00

16 —030"-008 0277-053"-028" 002 -0.11

-0.11" —0.02 -020"-0.10 —0.23"-0.08 001 —024" 1.00

D 1. NQ-E, 2. Gender, 3. Age, 4. With family, 5. Education level, 6. Number of chronic disease, 7. Health functional food consumption,
8. Drinking 9. Smoking, 10. Monthly household income, 11. Nutrition education experience, 12. Read nutrition labeling of health functional
foods, 13. Perception of the efficacy of health functional foods, 14. Work with income, 15. Number of times leisure activities per week,

16. Social frailty.

? Reference category of Dummy Variable: 2. Gender (female), 4. with family (no with family), 7. Health functional food consumption (no
consumption), 8. Drinking (no drinking), 9. Smoking (no smoking), 11. Nutrition education experience (no experience), 13. Perception of
the efficacy of health functional foods (no perception), 14. Work with income (no working with income).

*p<0.05, “p<0.01. Significance as determines by Pearson correlation coefficient.
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Table 6. Factors affecting NQ-E
Variables B B t VIF
Constant 58.93 1297
Gender -3.62 -0.14 -227 1.349
General Age -0.86 -0.06 -0.96 1.410
characteristics With family® 1.47 0.07 1.07 1.644
Education level 0.92 0.08 1.15 1.541
Number of chronic disease —0.58 —-0.04 -0.72 1.067
Physical Health functional foods consumption 0.70 0.03 0.55 1.025
characteristics Drinking® -1.82 -0.08 -133 1.252
Smoking® —2.40 —-0.05 —0.86 1.243
Monthly household income 0.07 0.01 0.09 1.222
Socioeconomic Nutrition education experience 091 0.04 0.73 1.100
characteristics Read nutrition labeling of health functional foods 1.26 0.11 1.85 1.242
Perception of effect of health functional foods® 222 0.11 1.98 1.139
Work with income 0.86 0.04 0.69 1.090
Characteristics of social Leisure activities per week 1.41 0.13 230" 1.182
supports network .
Social frailty —1.98 —-0.16 —2.35 1.576
D Reference category of Dummy Variable. “female, "No with family, “No consumption, “No drinking, “No smoking, No experience, *No
perception, "No working with income
p<0.001, Significance as determines by multiple liner regression.
ToAE 4% 4 Sh= of AA715AFS 42 dddoly a5 Sl vt
% TSI AR AE A oF k. EJE AL F A]A]
= B ol%, AASH ALY 47 EFoly ARl
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F=4.160, p<0.001, R*=0.197.
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Antioxidant Effects of Hutgae (Hovenia dulcis Thunb.) Fruit Extracts on Peroxidation of Refrigerated Eels
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Abstract

The antioxidant effects by pre-treatment of Hutgae fruit water and ethanol (30°, Soju) extract on refrigerated eels were analyzed.
The antioxidant activities were measured through DPPH and ABTS scavenging effect, values of acidity, peroxide, carbonyl, and TBA.

The peroxide prevention effects of linoleic acid and eel oil were also assessed. Regarding DPPH radical scavenging, Hutgae ethanol
extract presented higher scavenging effects than vitamin C 5 mM solution (p<0.05). The eel’s peroxidation degree was measured through

21 days of refrigeration after cleaning and immersion into the extract solution for one hour. Upon measuring the values of four different

peroxide indicators, those of eels pre-treated with Hutgae extracts were lower than those of eels untreated. The POV of Hutgae ethanol
extract, vitamin C 5 mM, and the control was 11.1, 11.3, 15.5 meq/kg, respectively. Hutgae ethanol extract showed higher antioxidant

activities in TBA value, and carbonyl value than other samples. In linoleic acid or eel oil, Hutgae extract was as superiorly effective

in preventing peroxide generation of refrigerated eels as vitamin C 10 mM solution. In conclusion, pre-application of Hutgae water

and ethanol (30°, Soju) extract on eels was proved to be competent in stopping peroxidation of eel in refrigeration.

Key words: Hutgae (Hovenia dulcis Thunb.), DPPH, acid value, peroxide value, TBA

Introduction

Among various factors making food qualities inferior,
oxidation of lipid components is one of them. The oxidation
occurs in the forms of either rancid flavor or property
changes in material when oil in food gets oxidized by
oxygen, moisture, heat, etc. Unsaturated fatty acid, for
instance, is easily oxidized by radicals or oxygen, and the
2" and the 3™ subsequent oxidation follow by superoxide
radical (Cho et al. 2011). The topic of peroxide prevention
in fishes known for high percentage of unsaturated fatty acid,
consequently easy rancidity has been widely investigated
(Cho et al. 1998; Yang et al. 1999; Kang et al. 2007; Nam
et al. 2011). As the skills of eel farming have advanced, the
supplies of eels also increased to meet the consumers’
demands. Moreover, mass production of eels has promoted
the need not only for product development and processing
(Kim et al. 2000; Choi et al. 2006; Ahn et al. 2015; Moon
& Yoo 2016; Song HS 2019), but for their quality control

and their improvement of storage and distribution through the
peroxide prevention. Because Hutgae, known for its function
on ethanol oxidation and hangover, has been reported to
have the antioxidant effects in several researches (Ahn et al.
2010; Jung et al. 2012; Won & Song 2013; Song HS 2018),
the aim of this research was to investigate the antioxidant
effect of Hutgae extracts when they were pre-applied to

refrigerated eels.

Materials and Methods

1. Samples

Eels (Anguilla bicolor pacifica) used in the research were
fed and farmed in the city of Naju, weighed 250~300 g,
gutted, and washed before the use. Hutgae fruit used to
obtain solutions to be administered to eels beforehand in
order to hinder eel’s peroxide was procured at Jangheung
Hutgae Farming Cooperative in Korea. 50 g of Hutgae fruit

was poured to distilled water or 2 L alcohol (30°, Damgeumju,

' Corresponding author: Hee-Sun Song, Professor, Dept. of Food and Nutrition, Gwangju Health University, Gwangju 62287,
Korea. Tel: +82-62-958-7595, Fax: +82-62-958-7591, E-mail: songuta@ghu.ac.kr

- 88 -



Vol. 35, No. 2(2022)

Hitejinro, Naju, Korea). Using an electronic dual pressure
boiling pot (OC-2300R, OCOO Co., Ltd., Boryoung, Korea),
it was drawn out for 2 h at 112°C. Once the first extraction
was over, the solutions were let flow into separated cups.
The second solutions were prepared using the same steps as
in the first. When the first and the second solutions were
set, two were put together, and filtrated using gauze at first
and paper filter (No.1, Whatman, GE Healthcare, London,
UK) secondly. Water and ethanol extracts were acquired as

such. The yield value of extract was about 70%.

2. Pre-application of eels and eel oil extraction

Eel (80 g) and 150 mL of obtained Hutgae extract
solution were included in a clean vinyl bag, and got rested
for one hour in a tied-up bag. After 1 h, eel was drawn out
for washing. Once cleaned and soaked up with paper towel,
eel was vacuumed and refrigerated for 21 days (Song HS
2018). On the zeroth, seventh, and twenty first day, eel oil
was extracted to measure peroxide value, carbonyl value,
and TBA value.

Eel oil was obtained by following the method in Folch
et al. (1957). 80 g of cut eel was combined with 300 mL
of mixed solution of chloroform and methanol (2:1, v/v),
then they were squeezed out via a homogenizer (SMG-G,
Shinsang Co., Ltd., Hwasung, Korea), and filtrated utilizing
a paper filter (No.1, Whatman, GE Healthcare, London, UK).
Another 250 mL of chloroform and methanol- blended-
solution was blended with the remainder. By using a
homogenizer, mixed solution was extracted again, which
consisted of the second screening. All acquired solutions
were flown into a separatory funnel and joined with distilled
water. The layer of chloroform was separated after 15 to 20
h. And it was dehydrated by Na,SO, and filtered (No.1,
Whatman, GE Healthcare, London, UK). All filtered solutions
were concentrated using a rotary evaporator (Rotavaor
R-215, Biichi, Germany) under reduced pressure at 40C to

produce eel oil.

3. DPPH radical scavenging effects

For measurement of DPPH radical scavenging effects,
Hugae extracts were filtrated with a paper (No.l1, Whatman,
GE Healthcare, London, UK) once. After obtaining 0.1 mL,
0.2 mL, 0.4 mL, and 0.8 mL of Hutgae fruit extract, they
were diluted with water to be 1 mL. 1 mL of Hutgae extract

Antioxidant Effects of Hutgae Fruit Extracts on Peroxidation 89

diluted by distilled water was combined with 2 mL of
ethanol and 0.5 mL of 700 uM DPPH (2,2-diphenyl-1-
picrylhydrazyl, Sigma Co., Missouri, USA) solution. DPPH
radical scavenging effects were calculated with UV-
spectrophotometer (UV-1650, Shimadzu, Tokyo, Japan) at
517 nm absorbance (Song et al. 2007).

4. ABTS scavenging effects

7 mM ABTS (Sigma Co., Missouri, USA) and 2.45 mM
potasium persulfate (Sigma Co., Missouri, USA) were
mixed at the rate of 1:1, and then the solution was
refrigerated for 18 h. The solution was diluted in order to
yield the absorbance of 1+0.1 at 734 nm in advance. After
obtaining 10 pL, 25 pL, 50 uL, and 100 puL of Hutgae fruit
extract, they were diluted with water to be 0.3 mL. 2.7 mL
of diluted ABTS solution was combined with 0.3 mL of the
extract, and sat for 20 minutes at the room temperature.
After 20 minutes, the absorbance was computed at 734 nm
(Kim et al. 2015a). The relative free radical scavenging
effects of extract in relation to DPPH and ABTS were
determined based on the formula below (Song HS 2018).

Extract absorbance
=(1- ) x100
Control absorbance

Relative radical

scavenging activity (%)

5. The measurement of peroxide value

When 25 mL blended solution of acetic acid and
chloroform (3:2, v/v) was placed into a flask containing 1
to 2 gram of lipid recovered according to Korean food code.
1 mL of KI saturated solution was also put together, shaken
for a minute, and rested in the dark place for 10 minutes.
When starch indicator solution and 30 mL of distilled water
were poured, the non-colored point was chosen as the end
point through titration by 0.01 N Na,S,0; (Kim et al. 2015b;
Ministry of Food and Drug Safety 2017).

6. The measurement of acid value

1 to 2 gram of eel oil gained in the manner found in
Korean food code (Ministry of Food and Drug Safety 2017)
was taken into a flask. After 100 mL combined solution of
methanol and ether (2:1) and 1~2 drop of phenolphthalein
indicator were flown into the flask, the pink colored point
was chosen as the end point through titration by 0.1 N KOH
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(Kim et al. 2015b; Ministry of Food and Drug Safety 2017).

7. The assessment of carbonyl value

Eel oil 0.05g, benzene 5 mL, 0.05% 2,4-DNPH (dinitrophenyl
hydrazine) benzene 5 mL, and 4.3% trichloroacetic acid 3
mL were placed into 100 mL glass bottle with a cap. The
blend got warmed up in 60C water bath for 30 minutes.
On cooling it off at room temperature and popping the color
with 10 mL of 4% KOH-ethanol, the absorbance was
assessed at 440 nm (Choi et al. 2006; Song HS 2018).

8. The valuation of TBA value

Based on the method in Korean food code (Ministry of
Food and Drug Safety 2017), 200 mg of TBA and 100 mL
of 95% butanol were blended and sonicated at 60T in
sonicator (Ultrasonic, JAC 4020, KODO, Hwasung, Korea)
for 30 minutes. TBA (thiobarbituric acid) reagent was
formed with a direct input of glacial acetic acid at the rate
of 1:1. TBA value was calculated through the absorbance
measurement at 530 nm after cooling off the solution, a
blend of 0.05 g eel oil, 10 mL benzene, and 10 mL of TBA
reagent kept for 2 h in 95°C water bath in the flowing water
(Ministry of Food and Drug Safety 2017; Song HS 2018).

9. The peroxide prevention effects of linoleic acid and
eel ail

Eel oil 0.2 mL (or linoleic acid 0.13 mL), 100% ethanol
10 mL, phosphate buffer solution (pH 7.4) 50 mM, Hutgae
extract 1 mL, and distilled water were placed together in a
50 mL conical tube to produce the final solution of 25 mL.
The peroxide was stimulated during 20 reaction days in 40C
water bath. The thiocyanate method was used to obtain the
peroxide value at 500 nm absorbance. The combination of
0.1 mL reactant, 4.7 mL of 70% ethanol, 0.1 mL of 30%
NH4SCN, and 0.1 mL of 0.02 M FeCl, in 3.5% hydrochloric
acid was placed and set for 3 minutes. In order to find out
the density of peroxide in linoleic acid and eel oil, the
reactions to absorbance on the zeroth and twentieth day of
each reactant were measured, calculated in percentage, and

named as the peroxide percentage.

10. Statistical analysis
Using IBM SPSS Statistics 20, ANOVA between the

experiment group and the control group was undertaken at

first, and then Duncan’s multiple range test was also

performed with 5% confidence level (a=0.05).

Results and Discussion

1. DPPH and ABTS scavenging effect of Hutgae fruit
extracts

The DPPH and ABTS scavenging effects of water and
ethanol extract from Hutgae fruit were compared to those
of vitamin C 5 mM solution, a positive control (Fig. 1, Fig.
2). The correlation coefficient between concentration and
absorbance was more than 0.9 (#>0.9). Hutgae extracts were
useful in DPPH and ABTS radical scavenging subjective to
the amount of extracts. Ethanol extract from Hutgae had
higher effects than water extract, which was supported by
previous researches (Shon et al. 2001; Son et al. 2005; Song
HS 2018). The DPPH radical scavenging effects of ethanol
extract from Hutgae were meaningfully higher than those
from vitamin C 5 mM (p<0.05). Song & Kim (2018) also
reported the ethanol extract from Hutgae, just like the one
from green-tea extract, had higher scavenging effects than
those from vitamin C 5 mM. As for the DPPH radical
scavenging effects, water extracts from Hutgae had low
scavenging effects. But, unlike DPPH radical, both water
and ethanol extracts from Hutgae had lower scavenging
effects on ABTS radicals than vitamin C 5 mM solution
(p<0.05). The fact that Hutgae extracts were not so much
effective in DPPH radical scavenging, but were effective in
ABTS radical was agreed to earlier researches, and the
radical scavenging effects are influenced by various anti-
oxidant materials in each extract (Kim et al. 2015a; Park &
Han 2015; Song HS 2018).

JE |

Water Ex. Ethanol Ex. Vitamin C 3 mM
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Fig. 1. Antioxidant effect of Hutgae fruit extract on
DPPH radical. ““Values are significantly different at p<0.05
within the same content.
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Fig. 2. Antioxidant effect of Hutgae fruit extract on
ABTSs radical. ““Values are significantly different at p<0.05
within the same content.

2. Acid value of eel oil

When lipid in food gets acidified, free fatty acid
increased. Acid value is the way to find out the degree of
rancidity of lipid by measuring the amount of free fatty acid
in food (Cho et al. 2011). The pre-refrigeration acid value
of eels, whether they were pre-treated with ethanol Hutgae
extract, water Hutgae extract, vitamin C, or in the control,
were between 2.57~2.69 mg KOH/g (Table 1). There was
no meaningful difference in samples (p<0.05). The acid
value of mackerel treated with green-tea extract in advance
was claimed to be 2.3 mg KOH/g in the prior stage of
refrigeration, and that of eel pre-treated with green-tea
extract was 2.7 mg KOH/g (Choi et al. 2015; Song HS
2018). On the 7t day of refrigeration, the amount of free
fatty acid in the control increased more, but there was no
meaningful difference in acid values (p<0.05). On the 21%
refrigeration day, the control’s acid value was 4.36 mg
KOH/g, which was relatively higher than that of Hutgae
fruit extracts and vitamin C 5 mM solution. While there

were 62% and 50% increases of the acid value in the
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control group and in the group pre-treated with Hutgae,
respectively, the acid value of eels pre-treated with vitamin
C solution increased by 10%. Compared to the control
group, the pre-treatment of Hutgae fruit extracts proved to
be effective in antioxidation by lowering the acid value
(»<0.05).

3. Peroxide value of eel oil

The values primarily were obtained by measuring peroxide
value of eels refrigerated for 21 days (Table 2). Prior to
refrigeration, the peroxide values lie between 7.21 and 7.35
meq/kg, and there was no meaningful difference in samples
(p<0.05). According to the earlier researches the peroxide
value of eels pre-treated with green-tea extract prior to
refrigeration was 7.22 meq/kg (Song HS 2018), and the
peroxide value of half-dried eels was 13~18 meq/kg (Song
HS 2019). On the 7" day of refrigeration, the peroxide
value of the control was 13.97 meq/kg, 93% increase from
the zeroth day. Until the 7™ day of refrigeration, the
peroxide value of eels pre-treated with Hutgae fruit extracts
and vitamin C solution increases up to 27~38%. On the 21
day of refrigeration, the peroxide value of the control was
15.45 meq/kg, which was a huge increase of 114%. The
peroxide value of eels pre-treated with Hutgae fruit ethanol
extracts and water extracts was 11.08 (52% increase), and
11.23 meq/kg (56% increase), respectively. On the 21% day
of refrigeration, the peroxide value of eels pre-treated with
vitamin C solution was 11.34 meq/kg. Upon reviewing the
results, the Hutgae fruit extracts were deduced to have
comparable level of effect in hindering the peroxide as in
the case of vitamin C 5 mM solution (p<0.05).

Table 1. Acid value of eel treated with Hutgae fruit extracts

Storage periods”

Acid value (mg KOH/g”)

Extracts 0 day 7 days 21 days
Control 2.6940.174% 3.22+0.534 4.36+0.25
Hutgae water extracts 2.69+0.214% 3.07+0.334% 4.03+0.145%
Hutgae ethanol extracts 2.57+0.25" 3.0740.214% 3.85+0.14™
Vitamin C 5 mM 2.66+0.28" 2.830.46" 2.9310.28"

Y Storage at refrigerator (4~8C).
P 1 g of oil from eel treated with Hutgae fruit extracts.

ACValues are significantly different at p<0.05 within the same storage period. *°Values are significantly different at p<0.05 within all acid

values.
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Table 2. Peroxide value of eel treated with Hutgae fruit extracts

Storage periods”

Peroxide value (meq/kg?)

Extracts 0 day 7 days 21 days
Control 7.23+0.74% 13.94+0.03% 15.4540.63%
Hutgae water extracts 7.21+0.48" 9.95+0.79"° 11.2340.64"
Hutgae ethanol extracts 7.30£0.48" 9.26+0.35"° 11.08+0.45"
Vitamin C 5 mM 7.35+9.71% 9.7120.49"° 11.34+0.95"

D Storage at refrigerator (4~8C).
2 1 kg of oil from eel treated with Hutgae fruit extracts.

ABValues are significantly different at p<0.05 within the same storage period. “*Values are significantly different at p<0.05 within all acid

values.

4. TBA value of eel oil

When lipid gets oxidated, various oxidation products are
produced, including malonaldehyde (Kim et al. 2015b).
Malonaldehyde produces harmful oxidation products by
being combined with carbonyl products (Berlett & Stadtman
1997). Therefore, it is important to check out the amount
of malonaldehyde produced by measuring TBA value. TBA
value of eels on the zeroth day of refrigeration was
2.11~2.16 (Table 3). TBA value of untreated eels on the 7™
day of storage was 3.60, which was about 70% increase.
However, TBA value got lowered in the order of vitamin
C 5 mM solution, Hutgae ethanol extract, Hutgaec water
extract. While TBA value of untreated eels on the 21% day
of refrigeration increased to 37.52, TBA value of Hutgae
fruit ethanol extract, Hutgae water extract, and vitamin C 5
mM solution was 4.46, 5.08, and 5.58, respectively, which
proved to be inhibitory for malonaldehyde products
(»<0.05). Hutgae ethanol extract was the most effective in

preventing the rise of malonaldehyde products.

5. Carbonyl value of eel oil

Carbonyl compound is reported to be generated not only
by the oxidation of lipid, but also by the reactions to amino
acid and fatty acid compound (Berlett & Stadtman 1997).
According to Kim et al. (2015b), carbonyl compound of
meat massively increases at the point when proteolysis
increases greatly. On the zeroth day of storage, carbonyl
value of eel was 2.01~2.07 meq/kg (Table 4). On the 7™ day
of refrigeration, carbonyl value of untreated eel was 2.51
meq/kg, and it was 21.7% increase compared to the value
prior to refrigeration. However, carbonyl values of eels
pre-treated with Hutgae fruit extracts or vitamin C 5 mM
was 2.14 and 2.23 meq/kg, respectively, and it was 6.3%
and 10.4% increase of carbonyl compound. Choi et al.
(2006) said that carbonyl value of eel oil kept at 37°C for
one week was 9 meq/kg, and Song HS (2018) also said the
speed of carbonyl compound generation in vacuum-packed
and refrigerated eel was not very fast. Considering the prior
researches, the antioxidant effects of Hutgae extratcts on the

7™ day of refrigeration was deemed as effective as vitamin

Table 3. TBA value of eel treated with Hutgae fruit extracts

Storage periods” TBA value
Extracts 0 day 7 days 21 days
Control 2.11£0.31% 3.60+0.84% 7.52+1.80%
Hutgae water extracts 2.160.40* 3.45+0.45% 5.08+0.63%
Hutgae ethanol extracts 2.13+0.18* 2.85+0.36™ 4.46+0.86™
Vitamin C 5 mM 2.110.60™* 2.37+0.25% 5.58+0.96%

! Storage at refrigerator (4~8C).

AValues are significantly different at p<0.05 within the same storage period. “*Values are significantly different at p<0.05 within all TBA

values.
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Fig. 3. Effects of peroxide delay reaction of Hutgae fruit extracts on linoleic acid and eel oil.

C 5 mM solution (p<0.05). On the 21* day of refrigeration,
carbonyl value of untreated eel was 2.90 meq/kg, about 40%
increase of carbonyl compound. Carbonyl value of eel
pre-treated with vitamin C was 2.58 meq/kg, which was
24.6% increase of carbonyl compound. Carbonyl value of
eel pre-treated with Hutgae ethanol or water extract was
2.38 and 2.20 meq/kg, respectively, and it was 17.8% and
9.5% increase of carbonyl compound each. Carbonyl
compound of eel pre-treated with Hutgae ethanol or water
extract on the 21* day of refrigeration generated the lower
amount than that of eel pre-treated with vitamin C 5 mM
solution (p<0.05). According to prior research, carbonyl
compound increased less than 10% when pre-treated with
green-tea extracts (Song HS 2018). Based on that, Hutgae
fruit ethanol extract was deemed to be as effective as reported

previously in preventing carbonyl compound generation.

6. Antioxidant effect on linoleic acid and eel oil

To determine the peroxide prevention effects of Hutgae
fruit extracts, they were combined with linoleic acid or eel
oil extract, and brought about oxidative responses at 40C
for 20 days (Song & Kim 2018). Even though the peroxide
of linoleic acid grew sharply on the 5™ reaction day and
resulted in the largest amount thru 12" reaction day (Fig.
3), the peroxide value, in the case that vitamin C solution
and Hutgae extracts were added, increased slowly and went
up very high on the 20™ reaction day.

As for eel oil, on the 12" reaction day, the amount of
peroxide increased sharply and ran thru the 20™ reaction
day. In the cases that vitamin C solution and Hutgae
extracts were added, the peroxide value increased in a slow
pace but went up sharply on the 16™ reaction day. When

vitamin C solution was added, the peroxide value on the

Table 4. Carbonyl value of eel treated with Hutgae fruit extracts

Storage periods”

Carbonyl value (meq/kg?)

Extracts 0 day 7 days 21 days
Control 2.07+0.134® 2.51+0.135% 2.90+0.12%

Hutgae water extracts 2.02+0.07" 2.23+0.18™* 2.38+0.30"5¢

Hutgae ethanol extracts 2.0120.09" 2.14£0.114° 2.20+0.354%
Vitamin C 5 mM 2.07+0.13%® 2.2040.34% 2.58+0.10%

Y Storage at refrigerator (4~8C).
P 1 kg of oil from eel treated with Hutgae fruit extracts.

ACValues are significantly different at p<0.05 within the same storage period. **Values are significantly different at p<0.05 within all acid

values.
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16™ reaction day was 186% higher than that of the zeroth
reaction day. However, the increase rate was 82~93% when
Hutgae extracts were added. Therefore, it was effective in
preventing the generation of peroxide. The findings agree to
Song HS (2018) which reported that the addition of
green-tea extracts which was known for their high
antioxidant activities was as effective in preventing the
generation of peroxide as vitamin C solution. Song & Kim
(2018) also pointed out that Hutgae ethanol extract and
green-tea ethanol extract prevented the peroxide of
half-dried eel oil, and Hutgae extract delayed peroxide
induction period longer than green-tea extract. Considering
the findings regarding acid value, peroxide value, TBA
value, and carbonyl value, it is believed that Hutgae fruit
ethanol or water extract is as comparatively or superiorly
effective in preventing peroxide generation of refrigerated

eels as vitamin C 5 mM solution.
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Abstract

This study compared and analyzed the antioxidant effect of Doenjang prepared from vegetable water, and explored the optimal
addition ratio of vegetables of 5 kinds and the possibility of application to Doenjang. The sample is three kinds of vegetable water
(VWI1, VW2, VW3) prepared by adding different ratios of radish, carrot, green onion, onion and shiitake mushroom and Denjang
prepared using it. Doenjang was aged and fermented at about 40°C for 40 days, and then separated and used only solids. The content
of their antioxidant compounds was measured the content of total phenolic acid contents and total flavonoid contents. In addition,
the antioxidant effect was measured by electron donating activity, SOD-like activity, ABTs radical scavenging activity and reducing
power. The total phenolic acid contents and total flavonoid contents were high at VW3 and that Doenjang made with VW3. Electron
donating activity and SOD-liked activity were high at VW2 and Doenjang made with VW2. ABTs radical scavenging activity was
high in Doenjang made of VW3, and Reducing power was high in VW3. Therefore, if Doenjang is prepared with vegetable water
prepared by properly mixing 5 types of vegetables, the possibility of developing Doenjang with high antioxidant effect was suggested.

Key words: antioxidant effect, different proportion, Doenjang, vegetable water
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HARFZI5(%) = 100 - (A/B)x100

8. SOD RAIEM &X

SOD F-AFEAd-2 Marklund & Marklund(1974)2] ®i o] whk
24ttt AL F FEE 0.2 mLof| tris-HCl buffer(pH
8.5) 3 mL2} 0.2 mM pyrogallol(Sigma-aldrich, Steinheim, Germany)
02 mLE F7Fste] 25TCofA 1087 ¥H-gAIZIE IN-HCI
(Dagjung Chemicals & Metals, Gyeonggi-do, Korea)Z HH3-2
AA|A1Z] F, UV-visible spectrophotometer(Shimadzu)E A&
sto] 420 nmo A FBEE S5 Ee A2 339 W
&oto] ot ol ALbstAt

SOD S-AFEH (%) = 100 - (A/B)x100

At AE F 7R FBE
B: A& 79 2=

9. ABTs radical AHs =3

ABTSs radical 427152 2.6 mM potassium persulfate (Yakuri
pure chemicals, Kyoto, Japan)2} 7.4 mM ABTs (Sigma-aldrich,
Steinheim, Germany) 0.2 Easto] A2 ABTs §
= A2 of =% oA 24A17F BEGAIZH. ABTs -84}
phosphate-buffered saline(pH 7.4)& &&3dlo] SLF=7} 0.7+
00308 H== sfo] A9jo] ARE-SI3Ith ABTs &4 950 L
off aot & FEE 50 uLE FH7Fsto] A200A4 1027
wz]st &, mA} 732 nmof|A] UV-visible spectrophotometer
(Shimadzu)E ©]83to] ELEE =A5}IckShin & Lee
2011). B2 AL 33 wrEelo] T3} 2ol Aktelalct.

ABTSs radical £75(%) = 100 - (A/B)x100

A AR 7Y 3=
B: A2 F H7E9 {3 %

10. &l =X
YL A A =225 1 mLo] 200 mM sodium

phosphate buffer(pH 6.6) 1.25 mL2} 1% potassium ferricyanide
(Duksan Pure Chemicals, Gyeonggi-do, Korea) 1.25 mLE %7}
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51Tt o]& 50C9] water bath(Jeio tech)of| A 20571 HF-S-A]
7121 10% trichloroacetic acid(Daejung Chemicals & Metals,
Gyeonggi-do, Korea) 1.25 mLE 3 7}5}0] 1087F 4Coj|A] wF
SAHY. 1 & 2.5 mLE FHolil $54 5 mLe} 0.1% ferric
chloride(Kokusan Chemical works, Yokohama, Japan) 1.25 mLE
&35 3 700 nm2] UV-visible spectrophotometer(Shimadzu)©f|
A FBEE ZA5HUtHYen & Duh 1994). EZREZHLS
BHT(Kanto Chemical, Tokyo, Japan)E ©]-&35}°] 0~1.0 mg/mL
of 9le] SER S4ste] BETHL AL, E 4
B2 33 s,

1. 84 24

E 3 A7}= SPSS statistics(ver. 27.0, SPSS Inc., Armonk,
NY, USAYE o} 83to] $ustglch. BE Z3he Had Ba
HAKmeantSD)Z HEH 2120, LdHjA] ZAHREA|(ANOVA)
S Foto] AT 719 Bl WEAE 5131 ALFEA O 2 Duncan’s
multiple range testS AA|SIFTE QAL fAFE A XS
o W Aol testE F3W p<0.052] oA 7=
Aot Zr B7t 3 1t AdEAlE Pearson AFHAS

(Pearson correlation coefficient)Z 34151t}

1. & H=Y 3EE &2

2, VW3 Z+Z} 6.11, 6.11, 6.65 mg CE/go| it} HA2 VWI,
VW2, VW3 Z}Z} 11.67, 11.19, 11.56 mg CE/gO.&2 3% H &
S 9 Fo fH & F7HeHAH(p<0.001). Kim 5
(1994)2 = Ao syringic acid, p-coumalic acid, ferulic acid,
caffeic acid 5] 3HHEo] T5lo] Yckn BIE v Y
o, & A7 g9 F Hed sekE gl =4 uEhd

Qaaz Azt 24

AL o3l SFFEERE 7IQIe AR AmHY. 74 =
9] Hl=/d SRFEE Isto] Hlgo| wet HEA A 25 H
et o2 ' B9 F Hed e e /94
Aol7} Q= AL = UEHHTHp<0.001). Kim 5(2012b)>
i 9 g9 ot FE2E T T EdHe FEEY I
2 F 19.05 mg/g, Tt 68.83 mg/g, YT} 69.07 mg/g= H IS
ok B3 7] ARA RIHA & FE2EY IS =95
£ Z EY= 3ghE 9k fo¥e=z 7o stk
(Jung 5 2019). Oh 5-(2014)> EHZ|Eo] TAn} 2E5&E9]
o] S7HESE & EYHE Tl SRt B
=8 11 o]f= TR T Ak EAdo] ek E4o] &4

5t7] miol=al skt

o P

2. & EglRL0|= Bt

A adeol o] & Zatw ol gk 24 AT: Table
37} 2t} % SahE ol FES VWI, VW2, VW3e] 4
$9} "HA Z47F 6.13, 11.13, 6.02, 10.78, 7.52, 12.51+0.06 mg
. VWI1(p<0.001)T} VW3(p<0.001), VW2(p<0.01)=

o]
AN
e 9 F BE B4 2208 F71590 Kang
% z

i | I-l
ook

Bttt et o|E9] YFRl HiF9 o|AZTES
g AR A6t daIA A EofjE o] ofFEELe
2 AP TH(Park 5 2007). tHuHE €, €71, HE2 Yo
Azg &3 oghE 259 § S ot T2 tint
o] 7} =9kl (Han & Kim 2017), WA 4F £F 5
ZF ETtEolE o] 7P 2 A2 FutH(Shin
2014). YEOA AufE BIHA E FEFE EtE o=
2 5.78-0.76 mg/g(Seo S 2018)0.2 K 15}gIct zF A=
Hl&o] wheh h2A] A 23 A2 (p<0.00D)2} o|& T =
Fp<0.019] F EetEo|t kS dint, ), A B
A o] W2 vw3o| 7H #9kal, kg VWI, VW2 &=

Table 2. Total phenolic acid contents of three types vegetable water and Doenjang

Total phenolic acid contents (mg CE?/g)

Sample - t-value
Vegetable water Doenjang
VWY1 6.110.01% 11.67£0.01° -786.303™"
VW2 6.1120.02° 11.19£0.01° -320.655™"
VW3 6.65+0.00° 11.56+0.01° -491.000™"
F-value® 1,166.700™" 1,273.500™"

D VW: vegetable water.
2 CE: catechin equivalents.

3 Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test (a>b>c).

ok

p<0.001.



100 53] - AlgA| - Z3gst =AFIFISIA
Table 3. Total flavonoid contents of three types vegetable water and Doenjang
Total flavonoid contents (mg RE?/g) 4
Sample - t-value?
Vegetable water Doenjang
Vw1 6.13£0.09" 11.13+0.08° -61.368™"
VW2 6.020.00° 10.78+0.17° -38.120"
VW3 7.52+0.00" 12.510.06" -124.750™
F-value” 582.528™ 123.690"

D VW: vegetable water.
P RE: rutin equivalents.

3 Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b).

*p<0.01, *"p<0.001.

olAtt. trAukE FE3sto] HEgo] 7%t Oh 5(2014)
= & EHs &5 23et go] § EvtEeolE o
QA TrAloE &2 A7HE] BlEIsHAl S71skATAL 3,
O|ZM HAIt FEF WO ETHE0|E o] ot o|e}
2 A7 YERTHAL HAskgl.

3. MX=B0s

Aot B ARpFols &4 A= Table 49+ 2t
AR5 54 23 VWL, VW2, VW39] 440} g7 212}
16.64, 19.71, 37.79, 28.01, 19.44, 25.09%°] T} VW 1 (p<0.001)
I VW3(p<0.05)2] AA}gol52 HAaFE o]goto] IS
Azt W FIH & F7IFAAIRE VW 2= FoH 2
2 ZFA5HTHp<0.001). Min 52018y 713t 471
oAl Almsl= ERQ AAFFolEo] 61.50~92.06% HA=
Uebgthal B gk vp Qlok 2 A-tolA AR ER A
2] o]0 71 %4717k 1317 wiiZel &/d0] oFld
Ao = AYZIE T Ahn 5(2012)2 AAFEo 50| F9 Tao
w2t F di o] 2ofjx|o] ofm| Al FFel Sl oJsf &}
o7} Ytk BEstYict F= @A 27t Sl wet
AAZod 50| F7lokes AFE YAt B 115k (Lee
S 2009b) & A9 JaFr FE A7 w2l A

HI5ATE Lee 5(2004a)2 FEIH A, FA WA, A3¢
Bare Friste] 942 Axstged, d7HE Aol
ol FAtst a3ks v wah=t tha F
A FHZo] TIHA L AR HAR
ot ARFols Ayt vk B askich

4. SOD FrAlEHM

A 40} D49l SOD FAFE 574 2= Table 59 2
ot} 449 SOD FAFRAS VWI, VW2, VW3 ZHZF 8.34,
14.80, 4.64%°]1Q1, AL VWI, VW2, VW3 Z+Z} 3527,
40.55, 33.70+ 0.36%°]J . JAFED Yir42 25 H
49] SOD FAFZ/do] FolF o2 =T (p<0.01, p<0.001).
Oh & Kim (2007)Z 24A|17F A EA|A ARG 4 EHT F
77hE9] HE - H4& AX F9] SOD FARAdo] A F
7ket Ao & Histo] HA9) &/4d7]1to] AojX|H 4ts}

Table 4. Electron donating activity of three types vegetable water and Doenjang

Electron donating activity (%)

Sample - t-value”
Vegetable water Doenjang

VWil 16.64+0.01°? 19.7120.00° -615.000"

VW2 37.79+0.01* 28.010.02° 874.303"™"

VW3 19.44+0.02° 25.09+1.33° -6.010"

F-value? 2,639,098.500™ 60.179™

D VW: vegetable water.

? Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test (a>b>c).

e

*p<0.05, “p<0.01, “"p<0.001.
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Table 5. SOD-liked activity of three types vegetable water and Doenjang

SOD-liked activity (%)

Sample - t-value”
Vegetable water Doenjang
vwl1 8.34+1.07% 35.27+0.15° -35303"
VW2 14.80+0.46° 40.55+0.13" -75.281™
VW3 4.64+0.66° 33.70+0.36° -54.777™"
F-value? 88.553" 453.799™

D VW: vegetable water.

? Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c).

sokok

*p<0.01, *"p<0.001.
2ol H& 571 Ao = ASH Song 5(2010)> FT
ol I FEE9 SOD FAFZAo] 5k o&F ot
Husioledl, 79 ohgo] 245 &/do] &4 Uit &
A Aakel FARHATE ol B9l FF A EHA St
E= Qs e fFRdEe] AEE 4 FE 71A= A
O =2 JZET) Kang 52004y ZHASIEHA G det
LoJd 7ol ofsto] A AR ZHstE Az 9 4
FHA A SOD FAFE/Jo] =7 Uegthal H gt vE
AUTE Lee 5(2003)> FEA1E 222 H7IeE B4 SOD
FAREAdo] A& ZFof 3% m|gto]glout SIS A
o= 10% W2 Yy &4 7171l HlF5HA &4d0] 5
7hetokal sfeitt.

5. ABTs radical 2H1s

A5} =239 ABTs radical A4S &4 Z3}= Table
63} Zth VWI, VW39l A5t =13 ZHzE 19.69, 36.00,
2547, 3849%°.2 HA AR Fo foF oz FUFsIAth
(p<0.01). Lee 5(2004c)> F HaAENA B-glucosidase2}
HH-3-5H= aglycone 3Fgo] AkSl Ado] FFS 7]1ZIthaL
RS ES, Ahn 5(2012)2 E4 A2 Ta vy
9] 4Bl wet &4 Zo|7t th=7] wZol FitEt B

Tof| Zpo]7} vepdthal Hskgiet. Kim 5(2012by &, &F
o, 3 5 Fe IO ALY fRL FZBE ABTS
radical AA5E &33¥ =4, T 33.17%, 4T}t 31.03%, F
19.30%S3ch. Bustth ZF 5o AAGA o] A4S0
syHoR g3l FAs B AFS F Ao 4%
=,

o 1l

6. S

it @730] el 574 A= Table 72t 2t &
g2 VW1, VW3] A=t 9% 247 1.07, 1.02, 1.12. 0.99
mg BHT/gC 2 H A ZF Fof FAsAthp<0.01). VW2=
Y4229} €A Z47F 1.07, 1.00 mg BHT/gE tha 7HAsH90
U FoAQl Aol= YERA] 93t (p=0.05). WSt A&
459 3 A & oA Aod JA2 &0 091~1.09
HRE YERHKim 5 2002) & A Aot fARHI S
A g A4 FEEL 049 FIFE YERYo(Kim 5
2004) FtE EE 71HE FET A4 SYE TS
71H Ao AZreEr} Kim & Chung(2017) FHA B
9] 7ol VIR F7]9] Eo] foHow F7t
Shha B usheieh HejEio] ohAnt 2558 78k Oh
5(2014)9] E 10 reductone®] AFTOE TP S /M B

o

Table 6. ABTs radical scavenging activity of three types vegetable water and Doenjang

ABTs radical scavenging activity (%)

Sample - t-value®
Vegetable water Doenjang

vwh1 19.69+0.36™ 36.000.80° -26.204"

VW2 29.64+3.09" 32.36+0.12° - 1.249™

VW3 25.47+0.79" 38.49+0.19° -22.142"

F-value? 14.704" 81.369™

D VW: vegetable water.

? Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c).

*p<0.05, “p<0.01.
NS: not significant.
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Table 7. Reducing power of three types vegetable water and Doenjang
Reducing power (mg BHT?/g) 4
Sample - t-value?
Vegetable water Doenjang
vwh1 1.07+0.01" 1.02+0.00° 11.000"
VW2 1.07+0.00° 1.00+0.00® -
VW3 1.120.00° 0.9940.00° 25.000”
F-value” 111.000” 6.500N

D VW: vegetable water.
? BHT: BHT equivalents.

3 Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b).

"p<0.01.
NS: not significant.

Zo] HMApFof A2 ZHgsto] o]z} FAteHA| g dtt=
H117} 1A tH(Yoshino & Murakami 1998).

7. MEED BN

A2t 1 Y252 AZRT H@F9 & ¢
% EYELo|E IFE, AT, FAFEA, ABTs
radical 22715 9 FAHNY JUFAE ZHT 2=
Table 87} 2t} A0 F HlsA SHEN F St o]
E SHHE(0.9947)2 foHoE &2
ok 9 fago] AAFFd5-2 T HeAd SE(-0.450)
7} & EetE ol SFETH-0.375)00 F-JHol A= gt
A5t &9 AHAAE HeEPH ek A5 SOD FAREA

v shetE,

Y Ag20] HAAFZ0]5(0.875)T G207 =o Ho| A
TAE Yt & H=4 shEdes f3eE =
29| AHIA(-0.815)E YEFHACE HA4=2] SOD
e £ Sgr ot FRHE(-0.761)TH= 9-9Z0]7
AUARE 9] FHAAE Y Aa59] S
% 54 SE(09877) & EubE ol = S15HE(0.9897)
ol frold o s £ 49 AHEAE HEL AAEo
57 SOD FAFEES FolHolxl QIATE 59 A
£ U 449 ABTs 2 d 2452 & #H=4
31ME(0.057), & ZatHLolE 33HE(0.143), AXZAL
(0.824"), SOD F-AFEHJ(0.487) E -912(0.198)7F 9] 201K
AUARE Ho AHEAE HEHALY 53] HATAS

flo i rlo

=

S~

Table 8. Correlation coefficiants among TFC, TPC, VWDPPH, VWSLA, VWRP, VWABTs, DTFC, DTPC, DDPPH,
DSLA, DRP and DABTs of vegetable water and Denjang made with the vegetable water

Factor =~ VWTPC VWTFC VWDPPH VWSLA VWRP VWABTs DTFC DTPC DDPPH DSLA DRP  DABTs
VWTPC 1 0.994" -0450 -0815" 09877 0057 098" 0371 0.102 -0.724 -0.565 0.829"
VWTEC 1 -0375 -0.761 0.989" 0143  0969" 0294 0182 -0.665 -—0.638  0.793

VWDPPH 1 0.875" -0311 0.824" -0.552 -0996" 0831° 0940 -0354 -0.850"
VWSLA 1 -0.724 0487 -0.870" -0.831"  0.469 0.979"  0.026 -0967"

VWRP 1 0.198 09577 0230 0244 -0612 -0.636  0.730

VWABTs 1 -0.089 -0.855" 0928" 0.604 -0.700 —0.454

DTFC 1 0476 -0012 -0.794 -0468  0.881"

DTPC 1 -0.878" -0909" 0420  0.802
DDPPH 1 0.610 —0.689 —0.440
DSODLA 1 -0.045 -0.970"

DRP 1 -0.167
DABTs 1

VW: vegetable water, D: denjang, TPC: total phenolic acid contents, TFC: total flavonoids contents, SLA: SOD-liked activity, RP: reducing

power.
Significant at “p<0.01 and "p<0.05.
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ol

(0.824)TH= R Q0 AHHAES e A TH0.8247). A4
2 Az G oigt AERAE £4% Ay, 1989
F HeA SRIEY AAapo F Hei SHE09887), &
Zahe o] & SIgHE(09697) E 3H1 (0,957 )bl 914
OF =2 o] JHEAE YEI L, A452] SOD FARE
A= R9941 29 ATAA (08707 YERRIT B
9 ¥ Z¥ue SEF Hapo ARFE(-099%"),
SOD FARZA(-0.8317), ABTs 2t A7 %5( -0.855)7oll&=
FAH 59 AHAE UEith 939 £ He4 §
eI} ARZols, SOD FAHEA, ABTs Zt)d 4753t
o= &9 AHHAE Uetdth E3F AAFo 52 A
259 AAFoI5(0.831)7 F] AHAE YErfo] A
4249 ARFo5o]l oW I AR AR EHE
oH o w2 AAUAARE ettt 279 ol gt
FHIAE B4 A §9Fold FUAT A4
SOD fAFEA o] Ao AB|AAE UYehfUL o2 82l
HE S AR Yeht 34 S FA g AeR
A= k. a2 A x2S B9 ABTs 2t d 42459
2 JTFE 24 A, Aa F fsld S3FgE
(0.829), FAC] F ZetE 0= B13HE(0.881)0] F2lF o
2 52 49 ATTAE eI A4 AAZ ol
(-0.850"3 SOD SAFEA(-0.967), 18] A9 SOD
FAZA(-09707)0] fHoR £ 39 JBHAES U
EFUigiTh. o] Axt asE A3 B F e
sRIET & EgtE ot 3 w2 o) AR U
Epgtth AfaeR A2 Bl digh Be &40 A9 A
TIAE YA AT F St colE 9 F ¥4
ShetEol 9o B A4St &L Eol=t 7ot A
oz wetE ot

2 A SR, B, i, St 2 B A) 49
&S DEloto] AxTE 450} o]F PR o]Eot
o] Azt GA9] At GBI B4 50| AG0] A XA
A Hr7le AR &8 7S g6t £ He
4 slehE A & EoH eo|E S VW3S o] 2 AR
gt FAo] =A Uehsth A5 SOD fARE S
Vw2et o|2 Axgh HRo] w2 &4 HEth ABTs
radical £752 VW32 A 23t €49 &4do] =11, 3
g2 VW37F E9ith & EtE ol g MR,
SOD FAFEd-2 A aF=0] Aksl a7} 345 o 9]
8oto] AxgE AFoAE =2 A4S B} = AR
Uegth weba Eo] obd 7R HAE H-sH &5

Qaaz Azt 24

o] et 2yt A+ 103

o A% ArsE B AZUCE YA A L
Bgon A shsAel A
ZtAlel 2

2 ATe ARSI AFRIEAA QAR
THAHS P0013046)2] A YL Hro} e w5,
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Abstract

The purpose of this study was to examine the quality characteristics of byeolmijang prepared several roasted whole grain powders
(oat, brown rice, black soybean, corn) for eight weeks. As the fermentation progressed, the pH decreased from 6.10~6.12 to 4.48~4.92
and the total acidity increased dramatically from 0.41~0.48% to 1.67~2.24%. There were no differences in the moisture content. The
content of reducing sugar decreased, in particular, brown rice sample(C) decreased significantly than the other samples during
fermentation. In color, L and b-value decreased all samples, whereas a-value showed a tendency to slightly increase. The total cell
counts and lactic acid bacteria revealed an increasing tendency during fermentation. In case of the amino-type nitrogen contents,
it increased significantly during the fermentation period, especially control sample (A) showed the highest content significantly. The
total polyphenol of all samples increased in the fermentation period. ABTS and DPPH radical scavenging activities also increased,
especially corn sample (E) had the highest levels. In by electronic tongue analysis, corn sample (E) revealed higher umami and
sourness than the control. So, by adding roasted corn powder, it can enhance function and taste of byeolmijang.

Key words: quality characterization, byeolmijang, roasted whole grain

M =2 ACE A 24 (Yoon & Kim 2012) 59] 17} wo] B E]

al
HEL 3= FUERE Ste tiF TRAZFEHN Y Al Jg2 Az Ao wet F7HA] R82E U
HA Y B2 FA 0= sk AdoA BE5H7] 4% F4of Hedl, FReE HFE 0 AgE2 J7Fsto] Aol
u)Al, G714 o © O HERR 59 FAE EHS o) TaARl AEFATHE DT tiF, &, He, E E
= 8 opye}, v, At 9 7271 dS SRS TRota = ZAHF 52 FHUEE ol £5 52 wYE £ 4

Aol FgerH o2 43t AFo|th(Kim YS 2014). o] &je]] A2 Eooto] A, 49417 BFCNFE)l UTHMEDS
T JHA9 7eA dAtEs ZEAEHE Aotad(lee T 2022).

2010), FH]¥HKwon 5 2006) X FAISEEIHAN 5 2012), Huge g 2U8E HARS 47 AL net

HAZFE T (Lee 5 2011), EAHO|FA|(Park 5 1996) L Hu|2 g d7AE guishs A2EXN £447H(Choi &

FAR I (Park T 1996; Kim 5 2008), FH-EfL4 2 201102t op7| = ohH, FEHF 52 AX ¥ AF I
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A LES AW YERYORE FEYo| ofd BY  SHHOH, PO 40-100CE] SET $S Hefsto] &

of TP} ofd oozt A e WE B AT T RIS ASHAT. NIARE B Uspergills
W (Kang 5 2013)3 T3 W E71F 2 v A& (Eom 5 oryzaeye FLUMF FE= ALt E4t AS 57T
2013) 5°] txAo|n, MEZo] 7|& FHAE Bls & (Oksamjeong, Cheongju, Korea)ol| Al £3}o] AME31H L, &
o] Z&tx|o] ti7f 1270 Qtof Ha 7}t FFE o] He] He +(Daesang, Seoul, Koreay> A|% FulEO|A LufstF .
G 9T, Ade] BE wol A%g A AUAA WS AARE Arkd FoIP AZE Tavle 17 2 Mg
Aot} Tl o] FAEGE thET 27 gio] go] & H 2 Azttt 24249 52 w5719 10%E H7tst

ZEL W% UL F AT HH0R Ulo] ofrlidt 5 AT ATl A5 W/ Lol Alzye 2ol
of JPHEE LA Hek ShAu AL RT3 AT A0 o 5L 5 WFARE L A42e) 3
s cieet SRS Agstel 1 ¥ ARe o 56 ARPTE Aoty EFs AF IR R B
o gt 7154 ES FEG 4 AT, AT BHOR k2 2 Bel7] 98 AR 152504 oF 239 Ao ¥
£ o glo] &45] B ANE TR W2 & Qo] ISt L Fof eAlofA] WRSA 25 TAOR 857K BE

d

o rlo
5

B
Moz Sasivl, N2e N e WU 2 FWo] vl BARA STk AR YRS ¥A B AL o
2 5 A B2 g Qs Aol ke AR E Z27HA), A9E 92 Er82 B, A& 92 EuA2 G
Qo] 1t} Zo] Q= Wolgo] Ve A7t WaF A0 AeHE D W Q4 E ASole Wsi, Hulge)
Holth(Eom 5 2013; Kang = 2013; Youn 5 2016). B L Z47ko] AR 100 gof] 2RSS 2H] 9o = A
2 Q0L wolg 97 3 A2e WoHS BN 9 227 AHRe 3 AITHAdenee No2, Tokyo,
A ARG Alelo] WolgS AZINAD FRol M2 9 Japan) F SRS,
= W Hop A B BOS W 1L 715/ 0] Eordth=
B (e YT 200677F 9lo], 3-8 FE Befslol ulge 2 pH, B4l SEHE U seg &5
Azaol otk ek B Aol H2 auAEel W U B ARe WA woigel pH sk 320
TtEut ofu gl 7|54l o] ZHu|E AES AT SAfo] T A& 10 mLE F5t°] pH meter(Sartorius, Goettingen, Germany)
Zof okl 714 ARE TR ACE Yo ARF T ol8SIAL B 23 AR 10 mLo] 2348 1%
g, du], e » Q/\-,—)—~ 2o o B3}t /12E H7} phenolphthalein 2317 0.1 N NaOHZ ©]S-A(pH 8.2~8.3)0] &
o WuRS Az A7l GIY Welge] ojsist  w7bA AReiolch AAo] 4ulEl NaOH TS Wk
A, By B7ret ﬁx}ﬁ% &% 712% H7HE AAlst (lactic acid)o] AFoh= {714t A4E ]85t 4o
o M2e MU0 o FF5HS FoluuA STk ST SE-S AOAC HH(005)0] ket 4ot 1 7
ZHE ARESto] S5kl o, 2hld S22 dinitrosalicylic
M= 2l g acid® (Luchsinger & Cornesky 1962)E WH¥3slo], A|&E 1 mL
of DNS AloF 3 mLE Y1l & EolA 5% 59 & 12 ol
1. Ho|& U F==8 J= WZA T} B335 Al(Carryl UV-Vis spectrophotometer, Agilent
Hul A 2o ARG 2 A, Avl, AP % &4 Technologies, Santa Clara CA, USAYE 0|85t F3F:(550

S AF GFOLECIA 2000 AME FUS AFS Y ) SYSA BT HFS gucose(Sigma-Aldrich Co,

Table 1. Formula for byeolmijang with different roasted grain powders

Samples” Meju powder (g) Salt content (g) Added water (g) Roasted grain powders (g) Total (g)
A 3,300 1,000 5,700 - 10,000
B 3,300 1,100 6,270 330 11,000
C 3,300 1,100 6,270 330 11,000
D 3,300 1,100 6,270 330 11,000
E 3,300 1,100 6,270 330 11,000

Y A: Control (no roasted grain powders), B: Added with roasted oat powder in the making of byeolmijang, C: Added with roasted brown
rice powder in the making of byeolmijang, D: Added with roasted black bean powder in the making of byeolmijang, E: Added with roasted
corn powder in the making of byeolmijang.
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St. Louis, MO, USAYS BEFEX R AREoto] HHFAS 24
& atsto] ahairt
3. ME &3
B2 RS WK EeRY AE 242 MEARA

(CM-3500d, Minolta, Tokyo, Japan)E ©]-&3}o] =43}t
Z+Z+o] Wu|A A& 10 g2 petri-dishol] 124 g1 33] &
Aok 7ko] HHgtor A4t ow, Wi Lk(lightness),
A= agh(redness) B B = bgk(yellowness) O = L1E}
WA

3

4. OME 24

At Aot ikt S42 ARE 085% Bt AT
A Fgo] dAZ o7 3]Asle] ZZ plate count agar(Difco,
Sparks, MD, USA), MRS agar(Difco, Detroit, MI, USA)°] =
Z5}o] HHOk(37°C 24X7h) T & JAE AS5E ALksE
= AEE 085% i Ao dAAH S

2 3]45}9] mold 3M petrifilm plate(3M Inc., St. Paul, MN,
USA)O 342 | mL =Esto] HiF30T, 48 hr)gt &
24 gee Arsoc

1, FFol&=

5. Ol0|'cE &x sH
B YBL AN R ofulne) Ad
A& 5 mL} =4 formalin €9 10 mL ¥ 2% 10 mL
€2 ZgtA T 0.5% phenolphthalein -89-S ‘;‘i H-8 7}t
0.1 N NaOHZ m]ZMo] o wj7px] 9] AggF} A= 5

=
3,
mL, $%<% 20 mL(formalin €9 10 mLE ¥ X &2)E ¢
o
=,

4

2kAF0] 0.5% phenolphthalein 84S 2 ¥ 7I5H
1 N NaOHZ "] EAjo] B g7}7] HALS obu|ig
;‘(‘;]_/J\_ o2 AE3H9tHLee & Mok 2010).

S

2HE THS 25 50 ulof| 2% NaCO; 1 mLE
5gtsfo] 38 HhA|5}AL, 50% Folin-Ciocalteu’s phenol reagent
(Sigma-Aldrich) 50 uLE €35t 1A17F §ESAIZ]

oA &% S A5t BREA gallic acid(Sigma-
Aldrich) g AR&sto] HRFAS A4JsH]lal, mg gallic acid
equivalent(GAE)/g(dry basis)Z WEFH ATt =751 tH(Amerine
& Ough 1980).

3 750 nm

7. AEiClE 2SS

ABTS(2,2’-azino-3-ethlybenzothiazoline - 6- sulfonic acid) 2t
0 &
potassium persulfateS 559t &40 ®Fx|5to] ABTS 9

oleg FANY T o BIg 735 molH FHEA
14~1.571 H =& 542 34519} 3145 ABTS €9
I mLojl 223 AR 50 ILS 7Fsto] 3087} ¥He A7 T &
FEE 2ok ABTS BUiZe] 4452 AR BT
ot A g5 H7ISHA &2 449 TR HEeE e
AhRe 5 1999). DPPH(1,1-diphenyl-2-picrylhydrazyl) =+t
Z AA%5L 0.4 mM DPPH(Sigma-Aldrich Co.) £%& 5%
= Zho] 1.3~147} T =8 A5 & =&E 0.2 mLo| DPPH
29 0.8 mLE 715 & /‘E‘%Oﬂlﬂ 3027F W% & 525 nm

oM FF=E S5, AAs 52 Al F7H-et H|
F7HY] 8% AolE HMEE(%)E HWER UTH(Choi 5
2003).

8. TXts &4

$o TG Wrle wolgel g Ao Aunr)
25lo] electronic tongue system (Astree 5, Alpha MOS,
Toulouse, France)S 242 4951t B A|59] A4
Pl 329 A 2 68 Tl SHAE 109 34T F
LURTIO B AEAL AR No. DT AL T 34
5101 1 ppme] 55 AFgsHITE. S o] Tolske CTS,
NMS, AHS, PKS, ANS AlA¢} HEEO 2 AREEE SCS W
CPS AIAE AHE3HGLT, 217e) LA 7L Lehs o A5l
7} (intensity) S 2Ho18}gIt). o] % CTS, NMS, AHS, PKS,
ANSE 77} St Ak A%k ek £%Rg vk

=2 A

(Hayashi -5 2008; Park 5 2021).

9. EAIXE|

BE A 32 Agsgon Ans Bgaraui
(standard deviation, SD)Z UEFH & EAHEA-2 SPSS(Statistical

Package for the Social Science, Ver 12.0 SPSS INC., Chicago,
USAE ©°|&35t3lal, 52/4e Hlwsh] fsf ZAREA
(ANOVA)Z AAR & £33 7k %9432 Duncan’s
multiple range test2 p<0.05 oA HIS IR

1. pH, &, +=2&taF U &Y 55

B2 IS Hrie HejRe] dar|7hd 2, pH,
A 4 o] §i3t A= Table 20 Y Qlet. WA
ZBFEES. 27] 60.17-61.53%0 4] W& ulx]dto] 5571~
60.28% 745t S UEHAL, B8 27|d= AlETHY
TR FoZR] XfolE HolR]| Qrorout, WE 8FAt

of A=E H7IRE Bl B AlRE At BE Ales
SE3leFo] 7H4ste] AlE7t §-91% 9l XfolE yEh it
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Table 2. Change of physicochemical characteristics during the byeolmijang fermentation

Fermentation period (weeks)

Sample?
0 2 4 6 8
A 60.32+0.71 %A 56.11£2.37°C 57.33+0.24°B¢ 59.44-+0.241B 57.83+0.06°5C
B 61.04:£0.57°A 50.66+3.00°C 57.62+0.50°® 60.01:£0.25*B 60.28+2.17*B
Moistur
(Ef;) ¢ C 61.17+0.26" 54.92+1.61° 58.0440.60° 59.85+0.19° 57.79+0.08%
0
D 61.53+0.52** 54.93+1.53%° 57.4140.57°C 59.3140.63" 55.71+0.95°°
E 60.17+0.33 54.24+1.31%P 58.21+1.04® 57.13+0.06°%¢ 56.23+0.31%C
A 6.10+0.01%* 5.02+0.01% 4.86+0.07°C 4.78+0.01°° 4.9240.00*
B 6.12+0.01* 4.77+0.00% 4.6120.06°C 4.47+0.05° 4.52+0.02°°
pH C 6.10+0.00"* 4.72+0.01°® 4.61+0.08°¢ 4.57+0.04°¢ 4.58+0.00°¢
D 6.10+0.00°* 5.21+0.01°8 4.47+0.08"C 4.49+0.01°¢ 4.48+0.00%
E 6.10+0.00°* 4.89+0.00° 4.8340.02°5¢ 4.75+0.11%¢ 4.59+0.00°°
A 0.48+0.01°¢ 1.64+0.01°8 1.68+0.01°* 1.64+0.02°8 1.67£0.01*
Total B 0.42+0.00°° 1.710.05* 1.81+0.01" 1.97+0.00™* 1.98+0.02*
acidity C 0.4140.00°F 1.64+0.04°° 1.75+0.00°C 1.91+0.01°® 2.06+0.01°*
(%) D 0.44+0.01°° 1.63+0.02° 2.07+0.07°8 2.06+0.02® 2.24+0.02°
E 0.42+0.01°° 1.57+0.02°¢ 1.77+0.01°® 1.85+0.12°8 2.09+0.02°*
A 4.14+0.19% 2.11+0.018 0.7240.01% 0.610.03°P 0.53+0.01°°
Reducing B 4.7140.02°4 3.90+0.014 3.39+0.07°° 3.53+0.05°¢ 3.38+0.04P
ciigt:;t C 7.41£0.09" 531002 3.96+0.06™ 4.53+0.12° 4.46+0.03*C
%) D 4.57+0.01°° 5.05+0.03** 0.79:+0.04" 0.80+0.02% 1.06+0.00
E 6.02+0.03 4.85+0.058 4.88+0.03"8 4.35+0.09°° 4.54+0.04°°

Y Each values meantS.D.

**Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

ADyalues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).

2 A: Control (No roasted grain powders), B: Added with roasted oat powder in the making of byeolmijang, C: Added with roasted brown
rice powder in the making of byeolmijang, D: Added with roasted black bean powder in the making of byeolmijang, E: Added with roasted

corn powder in the making of byeolmijang.

(p<0.05). AAAQ E3kre] WS} FALL LR 250
stz 453jo] S7kste] thal s3] sk 4
F2 B3k ol Yoon 520199 FEAHe] Aol

Z7] 58~69%O| A T7] 52~64%= ZHtH o2 FhAsl= 7
T2 B AR} LA

pHO] B9, A5e A7t o= tix79] 4% 6.100]
A, AYE F7Ke BEu AT 6.128 YEpion, & 3
ZHAE HiE2 7ot LT 92 e SHARE ' ast
A Ee EupgolA pHe #4shRlal, 27] 6.10~6.129]
A 8F7F At thg Eu| 2 pHe 4.48-4.925 UER T
olF Rt 7MY 2 el 4928 Uehly, B 4
= A7IE o8 Eulg2 W2 pHeke HERTH MeEet
HeE 7R AR AT EuA2 TE 70¢4 pH 5.1~5.6
< WEHAL(Kang 5 2013), A9} 23 E H7IRE Eold
(Youn 5 2016y & 30¥4] pH 4.19-4.792 Tha T2 3t

& ehisick ol B/l 2R 9EE W Ao

= gass 0 ao&ﬂwol BokA 9 241 Wt B
o] Yot e pHE Uehuic.

49 B9t pﬂa} vijopg o WE Aol 041-

0.48%E UEFH oY A 254 F&5HA S7Foto] A vb
Aok 8FA = 1.67~2.24% THS UeErTh AT o
M= AEEE J71RE EelF D Alg7t 7H =2 1714
TS UEHAL, 27 L6T%E 7MY & AAEE YE
Wtk Ao may 2oy = 239 H7)st
Hu|(Jeong 5 2018)2] F9- LR 8F B HE AlRA

0.7% &) F4RbFE Ueli, 235 H7igt En)d
(Youn 5 2016)2 2g 3094 1.2~3.7%71A] A|g9 Ao]=
ARoY AA F7tet= As & = AU ThebA] F4kY
B FARS FFE 2A Ton, dibdart doju
g z2to] Hsf H2 FA52 H7IRE B-E A7t 2 4t

E-_E[l"é‘
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M2 o g dujge] 27] Seld TFS 4.14-741%= A
Z g0l AvlE A7 o077 TH%E 7P 52
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AT e Fart AP w2t BE oA Fast
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#astRaL, A=, drl 9 S5 J7IRE dug2
o] tha: EAISHY 712k B7F Al oA w2
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A2 FEgo] A Aoz daEth(Cha 5 2017).
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+
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(98]
sk

S 1A th(p<0.05). AN L (a)y= AR F T 7.54~10.262
2 AEg oDy 7542 7P 32 g e, &
g8l ot F7tstert fashs A¥Es vEhioh 1L
5, AE AH71% @)t 9.5304 12,058 ;28] F
ZFetant. i, @vl W S 7 EngS 2avt F
A S7Fstot gaste] Era upAeEols AT FAF
g $AE YEith A= 9, 271 20.49~23.3194
1274~17788  foH o8 ZrAs9chp<0.05). Chang 5
(2010)9] Ko w2¥ HM L7t F76h= A Jge] &4
HEEA F2A9 J=7t F715H7] wiZolzhal skl=t,
71 olf+= T9 @At HEo] Eafj=lo] FdH Ft of
o] = Ak] 5}8HHS-Q1 mailard §H3-0f Q)3 Zstof 7]Qlgt
ohal shyict old] #ofste R ECIY HRe| FRFol w
2t Zdo] 24 Yer| shsd], £ Aol A8 #
A= 0] Mol 4folsto] o] i, A%, A
L7t e ZoE woEnh

U ox ot
o rr

lo k

D 20 oot

o

o A4 HEE %7] 51.57~53.199] 4] 39.90~43.48
o

& Faste] S4o] WSS Mo] oj£9
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Table 3. Changes in color value during the byeolmijang fermentation

2o

47)sto] Axa Aol v

=-

5= 27] 7.92~8.38 log CFU/g

Fermentation period(weeks)

Sample?
0 2 4 6 8
A 53.19+0.00"* 46.4520.00 46.120.00™ 42.3520.00°¢ 41.23£0.00°°
B 53.77+0.33* 49.33£0.11°® 47.84+0.22C 47.23+1.20%¢ 43.48+0.60°
Va%ue C 53.08+0.13% 48.40+1.02°8 47.87+0.27" 45.71+1.81% 42.54+0.22°°
D 51.57+0.09% 46.53+0.67 47.47+1.00% (48.05+0.92* 39.90+0.31%
E 52.19+0.16*4 47.26+1.11% 45.98+0.84°8 43.19+1.28C 39.96+0.33%P
A 10.160.00°° 10.77+0.00™ 11.0620.00° 11.27+0.00°* 10.730.00°
B 9.53+0.04°° 10.53+0.21>¢ 11.36+0.56™ 12.61+0.05™ 12.05+0.43*
V:l‘ue C 10.140.12¢ 11.68+0.42°® 11.11£0.23*® 12.52+0.63" 11.36+0.35"™
D 7.54+0.14°F 9.91+0.14% 10.500.18" 13.43£0.31* 9.48+0.09°
E 10.26+0.18*¢ 10.950.80°5¢ 11.51£0.17°® 13.40+0.54** 10.65+0.32°5¢
A 23.3120.00* 17.94+0.00™ 18.83+0.00" 15.85+0.00°® 14.58+0.00C
B 23.10+0.11*4 19.74+0.19° 19.92+0.51°® 20.40+0.54° 17.78+0.82*
Vatl’ue C 23.2940.19** 20.30+1.08°® 19.98+0.29° 19.48+1.97%8 16.40+0.42°¢
D 20.49+0.09° 17.77+0.60™ 18.55+0.48" 18.08+0.75" 12.74+0.13°
E 22.8240.13% 19.44+1.02°® 19.00+0.50° 18.18+1.20"® 13.74+0.36%

) Each values meantS.D.

“*Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).
AEValues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).

2 A: Control (No roasted grain powders), B: Added with roasted oat powder in the making of byeolmijang, C: Added with roasted brown
rice powder in the making of byeolmijang, D: Added with roasted black bean powder in the making of byeolmijang, E: Added with roasted

corn powder in the making of byeolmijang.
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Table 4. Changes of total cell count, lactic acid bacteria and mold during byeolmijang fermentation (log CFU/g)

Fermentation period (weeks)

Sample?
0 2 4 6 8

A 8.18+0.16"™A 7.74+0.06% 8.14+0.07* 7.94+0.02>8 7.98+0.07"8

Total B 8.38+0.07** 7.90+0.12° 7.98+0.03" 8.01+0.07" 7.910.13%"
cell C 8.010.21*4 7.78+0.02°8 7.99+0.05%4 7.89+0.08°8 8.030.03"*
count D 7.9240.03°" 8.08+0.08* 8.10+0.05** 8.18+0.08** 8.17+0.07**
E 8.1420.18"* 7.90+0.06°" 7.90+0.04°" 7.98+0.01%48 7.860.08®

A 6.23+0.13°° 7.66:0.04° 7.94+0,02°4 7.78+0.05"%¢ 7.87+0.07°48

Lactic B 6.60+0.04' 7.75+0.01" 7.89+0.06™ 7.710.04" 7.79+0.12°"
acid C 6.07+0.14>¢ 7.72+0.03>B 7.93+0,02°4 7.73+0.04° 7.62+0.18
bacteria D 6.23+0.07 7.92+0.07 8.04+0.05* 7.90+0.03% 8.14+0.08"
E 6.04+0.07°8 7.84+0.02* 7.97+0.02°* 7.90+£0.05* 7.85+0.16°*
A 4.57+0.05* 3.09+0.09%° 3.73+0.09"3 1.93+0.08% 3.49+0.06%
B 4.2120.06"® 4.5040.03™* 2.27+0.11°¢ 3.05+0.03% 4.4240.064
Mold C 4.55+0,08* 3.32+0.02° 3.63+0.06™ 2.27+0.22% 5.00£0.04°A
D 4.29+0.10® 4.61+0.06* 3.59+0.09° 1.98+0.07¢ 2.84+0.02°°
E 4.19+0.10* 4.43+0.10® 3.69+0.04° 2.75+0.04% 5.28+0.03*

Y Each values meantS.D.

*dyalues with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

AFValues with different capital letters within a row are significantly different by Duncan's multiple range test (p<0.05).

2 A: Control (No roasted grain powders), B: Added with roasted oat powder in the making of byeolmijang, C: Added with roasted brown
rice powder in the making of byeolmijang, D: Added with roasted black bean powder in the making of byeolmijang, E: Added with roasted

corn powder in the making of byeolmijang.

O F YERGI, UE upREEQl 858 0] 7.86~8.03 log CFU/g
o= tha Fachs A EAAL, AZEHE F7Ke En
ZD)FE Az AF 7.92 log CFU/goA] HHE 853to] 8.17
log CFU/g® 471 th4 S71ot9tt. sFA|EE Axld o=

WHlrl 32 gored), 2357 WY 2 dAHA &
A=At Baud AP Aok At TS e
THJeong 5 2018).

et on BALE V% SOl £ AASEe] o9
S4to] BT, BTt QAFL AADSE G4t
FHE AR Pashs APEL Uitk 5 2013
Choi 5 2016). 3PAIEF $- A8 H7HE Wrlge] A9k
i ThE ZBE UEioie, Eeg AR A% 604
6.60 log CFU/gol| A 854}l 7.62~8.14 log CFU/g2 Aol
Hl8) SHatEe] 47t ROl o F7sATHp<0.05). &
3], AelelE H7het Mol D)) A9 % 2 log CFU/E 7}
% ol /bt ol YA B4 ATolA] T2
HoApol Wla) AHESL A Y AL G4 471 7
X]— U}o] %E]ﬂ QXJ—_,] 1%]_—_9_ = 1H(§/‘é 7(4/\]—%_,] XLQ_O
2 Fbolu} T4 5o §l4te] AE Aoz el

o] L WE %7] 4.19-5.57 log CFU/gE UEREC
, a7 A wEt J2F EolEo] TaE oAl
93~3.05 log CFU/g& et} A9 &g 8F3}o]= o}
A Z7}5}0] 2.84-5.28 log CFU/gE ekt A dtolA
vt o g Ia 7t AP w2t 3309 = ARHE
B fachs S Hol, & AFERe e 445 U
Y ltkJang 5 2000; Kim 5 2021). o]& o2 u|AEo]
16‘}111 QF E= R 249 el wet Harit
o) WoflA S-S0l Halkt Aoz YzhEn)

o

-~ H

s
4

r° OH 4o rr >

4. OHO|cEf 24

B opn|e® Aae HaE AE0 Qo 4% 4
Holo] A s Uetdls ARE ARREH F2 FA4Z A
713t Eu)go] opu| e A4 e WMSk= Fig 10 YEHW
drd, daE 27| ofmkE FA TS 232.40-457.80
mg% HAE Yeigth AEEGY ofn|ie Ha g
AE AF FZE01A 300 mg% oo = FAsHL Ql=H,
A=E A7Fe EolE®)9 A 27] 23240 mg»h= 14
o|skE YUEtAth. sHA|TE &/do] XIgYHof wet o] LBl
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Fig. 1. Changes of aminotype nitrogen content during
byeolmijang fermentation prepared several roasted grain
powders. " **Values with different small letters within
samples are significantly different by Duncan’s multiple
range test (p<0.05).
6 week ##: 8 week. A: Control (No roasted grain powders),

1 0 week, [[: 2 week & 4 week

B: Added with roasted oat powder in the making of
byeolmijang, C: Added with roasted brown rice powder in
the making of byeolmijang, D: Added with roasted black
bean powder in the making of byeolmijang, E: Added with

roasted corn powder in the making of byeolmijang.

Ax

n&v

F2 AHH R F7ste, TAE 8FA o= 940.80~
1,325.80 mg%= YEFHTE Yoo 5(2000)0] wh= ™ ofv] - Ef
Aol e B0 AzHANA HhE wuPe] WA
U Zo] ig ngE] AL 4 M A, 2o 9 &
g 2 5 ofe] 741 2Qlo] whet thepst AfolS Heltky

B usteich. webA obnlice] A ol e AL BA
£E RORA TR YT EE UL oY)

30| geby] diolety AzEc FEA 0] AEe
Xou otu|E] AATFL 314~1,258 mg%hZ HI5}o]
(Yoon 5 2019), & A7ZATRTH tha e 7 e
o} ofuie] Aak Bgo) RS Wil HEg of
S5, gl Zases Y 5 % o Ay 9y

AL o] 715% B0 $83% 842 AEIITH(un &
Song 2012; Kim 5 2021).
5. & B2Tis B U B B
B2 A2 A7 due] & EYuHs g9y #gt
+ Table 59} 2o} IH 27] Ev]ge] & E2|v= T2

467.09~503.03 mg% S HeEPHQITh 27 F EHE
e AEEE H7IE Eo](D)o] 503.03 me%z 71
B2 @2 HEHil=Hl, 53] 2R 25400 gFel H43]
S7HetAt. €8 6FAole s A7 EulE)ol

ru

1,040.04 mg%z 7} Hho] Z7}etolch whE 8% o] % & =
g2y = SRS 580.61~980.40 mg% WHYZ, ThRLA)7F
980.40 mg%= 7Hg =2 42 UEtHlth o= 89 &
A Z Ol Fof EFH isoflavonesi} tocopherold-2 AJEE0|
a0 BT Ba 2§ S0 g5 Bl EA5HA
&= caffeic acid@} ferulic acid 5 phenolic acid®] THFHS &
7¥A17]7] T Eo]th(Song 5 2019). E AFATtol|A] FE 7}
23] et & EuHls ol Sk 7,{8, Hwang
5017)9] o= 3 79| EvE 71 AEAY A
HAolA & ETHs o] S7IRE Song 5(2019)2] A3
Shw Aahct

TFArsE B4 9] 7182 72719 RES 5‘}% A0=, §97]
47282 QeI S Bolsiol AE o) P
o mah} QAN wSHE oS A Badd
(Chang 5 2018). ABTS®} DPPHE= B|w A ob43t grjze
71—1_—_ ‘:’xli /\1%_4 7]L}\é ;.1;17} ul 1:]-01:0} 1:10]:01]/\1 o]_g_
F 11 lthJeong 5 2017). ABTS S|z AAEAL oz
S AAdsH= ABTS7} hydrogen peroxide@} metmyoglobin®]
H2 FASHSof 95 myoglobin radicalS A7) = 7]
Ao AALHE UEPHHH(Changs 2018). A A&
ABTS &z AASE 29.10-32.84%E S542 HrIst &

n]ZHE)e] 7HY £ AA%5S 71 Ao g YEFGTHTable
5). RFA)L} 2542 H7lst HujRKE)Q] H4oL dhg
22300 2B AT R 4R A Fobstel W
s3] Y O gHe UehRglt 0 BARE H7
A H, Aul, Ao Fe= Ha 253 0] Fast

of, ¥a 6FAo| F7Ietgl o, Ta Akl 7Y w2 g

2 vehyant.
DPPH ehtld 47%9] 749, Wul4 WA 7] 27.06-
3049% MR ekgo, Wit APl uet ez

AAGGol S7FIA FaZY] F9E A7 Erd®)
7} 27.06%2 7H F 3k Blom, 8RO T 59.41%=
7P w2 £AEE YRS 2t AgEes S
S5 A7 HuRHE)Y] AL LH 8Ft0] 76.05%E 71
w2 5/hE Bt ok e A wE foH e
2 w2 42 HEHAHEp-0.05).

Zrze) A=t e ashs S Uetile A2, o
FARS H/HFo =N wl=of ofsto] BgE= 23 4
=0] e, olnf Z3jHE otv]inite] FReh o Ao
7h FASRs o] 9T FUS AR A4

6. MAISIE 083 HOIZS| MR B
xS E o] goto] AR TE B2 A4S H7isto A
Z5F Hu)A9] sensordrS score® W35} rader char® U



Vol. 35, No. 2(2022) Bo 2 Julg 113
Table S. Total polyphenol and antioxidant activities in byeolmijang during fermentation
S 2 Fermentation period (weeks)
ample
0 2 4 6 8

A 491.53+9.39VE 859.61+3.82 671.57+13.42%° 933.12+4.64" 980.40+3.90*
Total B 467.09+£0.79% 823.5442.39% 824.18+4.84% 891.36+2.09% 859.61+2.09%
poclgﬁiﬁd C 482.69+7.63" 754.7142.55% 763.27+4.55® 915.97+2.99° 916.75+1.98
(mg%) D 503.034.90°" 1027.5945.62* 817.72+6.28"° 926.28+8.26° 961.59+2.63%
E 485.00+9.92°° 869.12+7.79° 856.71+£9.41% 1040.04+4.47* 962.08+12.49°
A 32.65+0.91% 31.65+0.41°C 32.00:£0.19* 34.99+0.35 37.8540.56"
ABTS radical B 29.10+0.85" 23.97+0.42° 23.85+0.55% 25.45+0.83%° 28.65+0.31%
scavenging C 29.12+0.84%8 22.39+0.74% 23.3240.41% 28.4340.36 36.60+£0.53A
activity (%) D 29.22+0.55" 35.58+0.49* 19.88+0.18 23.6620.75°C 29.64+0.18%®
E 32.84+0.21% 31.87+0.18°° 39.43+0.16" 41.11£0.83* 41214022
A 29.21+0.50" 45.02+0.18° 48.58+1.17™ 57.08+1.25" 67.79+1.27"
DPPH radical B 27.06+0.67 45.27+0.67C 45.90+0.29° 51.60+0.84" 59.4120.77°*
scavenging C 30.34+0.38"F 40.78+0.40%° 44.50+0.28% 54.91+0.06°" 67.97+0.48"
activity (%) D 29.57+0.74F 58.68+0.25% 46.70+0.81° 54.2140.06 67.70+0.28
E 30.49+0.70°¢ 46.27+0.70°° 51.94+0.36" 72.50:£0.29° 76.05+0.65*

Y Each values meantS.D.

“*Values with different small letters within a column are significantly different by Duncan’s multiple range test (p<0.05).

AFValues with different capital letters within a row are significantly different by Duncan’s multiple range test (p<0.05).

2 A: Control (No roasted grain powders), B: Added with roasted oat powder in the making of hyeolmijang, C: Added with roasted brown
rice powder in the making of byeolmijang, D: Added with roasted black bean powder in the making of byeolmijang, E: Added with roasted
corn powder in the making of byeolmijang.
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Fig. 2. Changes in organoleptic characteristics of during
byeolmijang fermentation prepared several roasted grain
powders by electronic tongue. A: Control (No roasted grain
powders), B: Added with roasted oat powder in the making
of byeolmijang, C: Added with roasted brown rice powder
in the making of byeolmijang, D: Added with roasted black
bean powder in the making of byeolmijang, E: Added with
roasted corn powder in the making of byeolmijang.
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Abstract

The purpose of this study was to analyze the anti-inflammatory effect of Chung-Dae Indigo Pulverata Levis, indigo naturalis)
produced during indigo dyeing. As a result of in vitro cytotoxicity experiments using RAW 264.7 cell, Chung-Dae extract did not
inhibit cell proliferation in Raw 264.7 cells in the range of 1~32 pg/mL. NO production was significantly reduced when Chung-Dae
extracts were treated at concentrations of 2, 8, and 32 pg/mL (p<0.05). The pro-inflammatory cytokines TNF-a, IL-6, IL-13 and
IFN-y significantly decreased when the Chung-Dae extract was treated at concentrations of 2, 8, and 32 pg/mL compared to the
LPS group, and similarly, the TNFa and IL-6 mRNA levels also decreased. Additionally, the mRNA level of COX-2 was also
suppressed. At the protein expression level, the expression of TNF-a, IL-6, iNOS and COX-2 were observed with LPS and Chung-Dae
extract significantly decreased compared to the group treated with only LPS (p<0.05). From the above results, it shows that Chung-Dae
extract, a plant-derived compound, inhibits the inflammatory response induced by LPS in RAW 264.7 cells. and in particular, regulates
the inflammatory response by inhibiting the expression of pro-inflammatory cytokines and inflammation-related enzymes.
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264.7 cells
M B 2919 B0 B U&e] B0 lsfo] waslel %
A(indoxy)d}t ZEF0o 2 714=E3] EhKim 5 2013). =2k
(2 Polygonum tinctorium Lour. )& W &3} o H & HQl QI=AE 571 5 Atao] ofsf AbSt=HA ZAH A9l
o &oh= AER FA7] B9t §og A9t A dr=E £-8/d QI 1€ (indigotin) O & FAZFTH(Stoker & 1998). Zof|
REEIAT, BUL NG, FLET, 239 Fxo] Yol & AL LT %] ATF M (ndinubinge] 0]
Holg AR [sh= o8 A9 8l AREA, olE, o] Y ERIS g 9 A E/do] o] WEE H =

FE 59 T4 9 45 I5gstl A= o]-&3H A H(Cho T ol AraIrF HuE3 JokXia & Zenk 1992). ]

KR 2007; Korean Studies Information Service 2007; Heo J
2011). & o= 1Y 3l(indigo) M 47} 1t XH(indican)o] 2=
wao] AR precursor) FEE A= 40| BR

(Indigo Pulverata Levis, indigo naturalis, Chung-Dae)= £ A4
£ W U AHE SHEEA G AF 4= st
o]E o] g Bto|tl(The Compilation Committee of
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Korean Medicine Encyclopedia 2001; Park 5 2011). J = 7
A4, A5 A AYE HEE E FEE A8 s A
& StefstollA A7) Rt AMEE O] ZtH(Tang & Eisenbrand
1992; Kim 5 1998). T3t A= Y, < 9 = EAS
7R Jota Busich. FHZoll= 9 A8 U d=ofol
¥ Zzo] gEst A4 &5 U0l YZEHAHSeo HS
2008; Han 5 2014a; Sun 5 2021). 7181 Aojof= HY A
Aol 9F= Fol A+t A, &, dF T oS A9 A=
a349l Q1] (indigo)?} °1t]FW(indirubin)e] T-5-E] o]
ot &= A QIth(Lin 5 2009; Choo 5 2014).
FSHESolt YRERE & o15H4 A= 2 Aotz
Aol tiulsto] HANEZZ}F AF w7 E4S EHlste] &4
H 2Z-& Aot 7] A o|th(Willoughby DA 1975). At
Atg]of|l A et wish 9 A 8E #slo] TE AEF AL
S7FtHA oJEE, ofEH], W4, el nid 59 v
dF o] F7teteh. 1y TSRS 229 &
F& FEste] 4T AR AFA AlEFRIE
Wsd A= 2 A4S 2 vkt Aol
WA 9L SHH(Chung 5 2011).
ArH o g2 HA=o] EActe= H=
=7 sREES AL Ry, FAEREE, 9,
ot 2 FBOHTS M LAL ek Scalbert S 2005).
RAol EASRE cleret AEgd AAULBAE s
B4} ZAe] AT WS Rstel A B o
st AEEAdo] IS Sr(Rice-Evans 5 1996; Kim &5

N

2015). webA  ATOIAE % 4 A PP oo g
9% TS BAGORA DY V154 4ELA R
Aol A% s Bag S

(A71= SANNA A3
HHoR £33 Fof 2-3
Al AR E
oftol 4114 Slo] WO.E A AEY Be A

el 251519 ti(The Compilation Committee of Korean
Medicine Encyclopedia 2001). E2FA] 20 10819] HE22 A
7ksto] 24A17F WRKRE & FEEE No. 2 filter paper
(Whatman, Tokyo Roshi Kaisha, Ltd, Tokyo, Japan)=- ©]-&5}0]
oIt & ST o= IS 23] HIESIAT FEE
2 ZU5Z=7](EYELA, Tokyo Rikakikai Co., Tokyo, Japan)Z
S0CAA A F53td HgE FEE2 g5Y. 55
= HPA R HehE FEE-LS DMSO(dimethyl sulfoxide)=

(e)

RAW 264.7 Alazoflx Hoio] FHGa7} 117

250 mg/mLo] L2 3M3F & in viro A0l AHESHATH
(Kim  2015).

2. Raw 264.7 CHAIM|3E HYQF

Raw 264.7 A|E+= $H= A|EF28(KCLB, Seoul, Korea)o]|
A E-ofitol Adlof] ARESHYITE Raw 264.7 Al 3= 1% penicillin-
streptomycin solution(Welgene, Gyeongsan, Korea)¥} 10% heat
inactivated fetal bovine serum(FBS)(GIBCO, Grand Island, NY,
USA)o] 3%3tE DMEM(Dulbeco's Modified Eagle’s Media,
GIBCO)YS ARg-519] 37°C, 5% CO, incubatorof| 4] v 5} a2

AZFAo] 2~-335]% At v} F5} th(Huang 5 2019).

3. MTT assayE 0|88t M= Mz fH|S0}

Luna automated cell counter(Logos Biosystems, Gyunggido,
Korea)Z A|Z 9] & &7}, 96-well plateo] 17]9] welld
1%10° cells/mL 3= 2 37T, 5% CO, incubatorof| A 24A17F =
o vierstelct. T ol WATE AATHTL 1-64 gl 5]
At 255 9 2 pg/mlL LPSE HiA| = f!]HﬁH 7} well & 100
LA A7Ksk & 48A17F ot vljoket Tt 1 3, viA|E AJAS
3 500 pg/mL 5% MTT(3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyl-tetrazolium bromide) solutione B X2 343} Zt well
of 100 LA FFsHal 4AZF FQF iRtk B4 H
formazan 2% DMSO°]|| 83A]7]21, Wallac Victor3 1420
Multilabel Counter(Perkin-Elmer, Wellesley, MA, USA)= 550
nmo| Al P EE 245} tH(Skehan 5 1990).

4. NO ¥dds =3
NO A5 Griess A 2F(Sigma-Aldrich Co., St. Louis, MO,
USAYZ o]gsto] 745kl
(Logos Biosystems, Gyunggido, Korea)= M| 2] =& =7Jd}
4.2, 6-well plateo] 1x10° cells/mL2] HE 2 HjA] 2 mLE 3
78t Tt 377C, 5% CO, incubatoro| 4] 24A|7F 59t vl s}
ot wigE A2 2, 8, 32 ugml =9 Fo FEE 2 u
g/mL LPSE 4847t &<t H7IRt F, Griess A9 HiA|o] A
25} 37, Wallac Victor3 1420 Multilabel Counter(PerkinElmer,
Wellesley, MA, USA)Z SFEE 550 nmof|A 45t th
(Khan S 2009).

, Luna automated cell counter

5. Enzyme-linked immunosorbent(ELISA) assay O|&&t
HEAH AOIETI2 EH

A0S 95}ta] 6-well plateo] St 729 welld 2x10° cells/mL
=2 37T, 5% CO, incubator Z0J|A] 24A]7F vjoFst9ich.
HiXE A|ARE # 2, 8, 32 ng/ml =] Ho| F5E7 2 ng/ml
LPSE 717} wellol] X2]5}aL, 484|7F 59t Bi3t 5 ELISA
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Kit(BioLegend, San Diego, CA, USA)Z IL-183, IL-6, TNF-a ¥
IFNe] 552 249tk AZA AEe Aguo] o
2} 2195}l tH(Kim 5 2012). TMB substrate solution®] $H5-
714 100 pLA AFFE JST T 2004 208 &
stop solutiong 100 pL A g|5}o] ¥ FZA|F . Optical
density+= Wallac Victor3 1420 Multilabel Counter(Perkin-Elmer,
Wellesley, MA, USA)S o]|-&35}a] 450 nmojlA] =435}

6. RT-gPCRZ 0|8st =2t
&%

2 AFZ {5t 6-well plateo] Tt 7] wello] AlZE
1x10° cellsymL ‘5= A 2]5}aL 24417t B2 37CoflA] 5% CO;
incubatorol| A B ¥ttt BiAlE A AT F 2, 8, 32 ug/ml 5
9] Fdf F5E7 2 ng/ml LPSE HiA| = 3|4 8) 22} well
of 2 mLA A 2stlet. i) 48417 &, v A& A|AGE v
Trizol(Invitrogen, Carlsbad, CA, USA)S M= 1 mLA * 2|5}
of RNAE E2|5t3th. AFo]3271}] RNA &2 NanoDrop
ND-1000(NanoDrop Technologies Inc., Wilmington, DE, USA)E
A5} a1, A==l RNAX= Superscript 11 reverse transcriptase
(Invitrogen, Carlsbad, CA, USA)Z cDNAE $HA435}3ith 4
% cDNAE= Thermal Cycler BioRad CFX-96 Real Time
System(Bio-Rad, Hercules, CA, USA)Z o]-&5}0o] Alo]E7}9]
A FE2 B8 Song 5 2017). FAAEE 18S
rRNA, TNF-q, IFN-y, IL-139} COX-2E A5}, primer
AdL o2y} Zt): 18S rRNA forward 5-TCG AGG CCC
TGT AAT TGG AA-3’, reverse 5°-CCC TCC AAT GGA TCC
TCG TT-3’, TNF-a forward 5-CAG GCG GTG CCT ATG TCT
C-3’, reverse 5’-CGA TCA CCC CGA AGT TCA GTA G-3°,
IL-6 forward 5’-ATG AAG TTC CTC TCT GCA A-3’, reverse
5’-AGT GGT ATC CTC TGT GAA G-3°, COX-2 forward
5’-GGT GCC TGG TCT GAT GAT G-3’, reverse 5’-TGC TGG
TTT GGA ATA GTT GCT-3".

FEXIC] mRNA level

7. Western blot2 0|28 AGS M|ZE L} {XX}Q| CHbZl

dHS P18t Al vl 2 AEAE] 782 mRNA 34
I FLS WA o ® Zgsigith AlES ARt & wiAE
AASH 2 B4 9%t Radio-immunoprecipitation assay
(RIPA)(Invitrogen, Carlsbad, CA, USA) buffer& AR&-5lo] o
WA Bojotict. Bl Ao 5= Bradford assay W&
o]-8-5}o] A5}t th(Bradford MM 1976). 2418 st =&
H T¥A-& SDS-polyacrylamide gel 7] 952 o]-83to] £
2|3t & polyvinylidene fluoride(PVDF, Bio-Rad, Hercules, CA,

USA) membrane .2 0|5 &, PBS-TS -3t 5% skim milk

A}g3te] ] Eo]4el TuAS: blocking A|ZITh. Blocking
A7 &, PVDF membrane 4|42 PBS-T 32], PBS 13]= A| &

T, 4TCoA 12} FAE overnightslH A WS A T Th
AE PBS-T 33], PBS 13] A& & 4204 247t &<t
23} A2 2549t} TNE-q, IL-6, COX-2, iNOS, IkB-a !
a-TUBLIN(Santa Cruz, Dallas, TX, USA)9] 12} FAE A&
3 7i7bo] Gk= 23} B ARR T LAS-4000(Fujifilm Life
Science, Tokyo, Japan)y& ARE-5}0] 915131 tH(Zhao 5 2013).

Pk >

8. 84 Az

A3 A3} RT-gPCR H|o] B B HF+H 3 Q A(standard error,
SE)= HolF=11l, o] & ARt B Ao HojH = Hat+
HFH X} (standard deviation, SD)Z HE|Fc} A+ 719
942 One-way analysis of variance(ANOVA)E A A| St
Duncan’s multiple range test2 Z+ A2 A|&(n=3) 7+<] 794
2 A9k p<0.05 ol5t i} §el4o] Ak 1
T}. SPSS v18 statistical software package(SPSS Inc., Westlands,
Hong Kong)E ©]-&sto] RE= A3S EA5Hin

-{O]t

2o g ;E

1. 9 cell viability X

Az F4 A Ar=E S5t A%t MIT assay=
formazan crystal2 JAEE= W3} Y& SFLEZ =351
gelst= ol 1~64 ng/ml YoM Ff F5E9] 5
7} 2 pg/mLo A 99.39+1.70%, 8 pg/mLof|A] 98.91+1.06%,
32 pg/mLof| A 93.27+3.93%= Raw 264.7 AL 9] Z4lof] &
FE VAR FUARE, A EZEA0] 64 ng/mL 03] FEo]
A ZR1E ATHFig. 1A). EIF LPSeF Fd| 552 97 Al
o] A3k %, LPSHF A 2|5HH 79.36+3.40%2] HE2E&Z
Ho|A|gk LPS®} 2 ng/mLo] Fd 552 I A=FS 1
82.05+3.69%, LPS2} 8 ngmLe] At 552 A A3
< ] 86.13+3.31% 133l LPS2} 64 ugmlLe] F| FE=
A A2 S © 91.97+2.03%= LPS A of| o5t A5
< AdFEE0 osto] AAsh= Aoz SRIE U tH(Fig.
1B). LPS= LBP ¥ TLR49} ZH2 of & Tl i} 4} 5 285}
T2 A=5H A (Poltorak 5 1998; Gioannini & Weiss 2007),
LPSo] oJsf| &/dstE TLR4E= NF-kBE f-kstil E/4std
NF-kB= oA AHS54 AIEZI] TNF-q, IL-1B8, IL-6,
type 1 IEN, iNOS, COX-29] HAS ZA3HH(Xie 5 1994;
Lee 5 2004; Lu 5 2008). wWehA A 25 S5to] 2, 8,
32 ng/mLo] Ff FEE 5L & AHst oy AES A9

st
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Fig. 1. Effect of Chung-Dae on RAW 264.7 cell viability
(a) and Chung-Dae on LPS-induced RAW 264.7 cell (b).
LPS: treated with LPS (2 pg/mL), Chung-Dae: treated with
various concentrations (2, 8, and 32 pg/mL) of Chung-Dae
with LPS (2 pg/mL). **Means with the different letters on
the bars are significantly different (p<0.05) by Duncan’s
multiple range tests.

2. "0iQ| LPSE FTE NO MMS A

L-arginine . 2 5.E| iNOS9] 4 &40 9sto] TAE=
NO= "YA A 71 71520 T2 THrk(Bogdan C
2001). Raw 246.7 A|3of] LPSE A 2|3t AL NO FASS
23 HWSto] FAHCRE [ORt 7S EATHp<0.05)
(Fig. 2). LPS+2 11g/mL(39.05£0.93 M), LPS+8 pg/mL(22.34+
0.52 uM)Z} LPS+32 pg/mL(11.20+0.20 pM)= LPS(42.52+0.14
UIM)TETH NO o] BAACE {ostA Hobxith
(p<0.05). o] ATF= Raw 264.7 A ZO] LPSE FZS 4= &
& EEEFE>AY>E7]) FEEY NO A a5 Hel 2
THKim 5 2015)2} FASHA A RIS H Tk NOS9| tf
Fer FHjol o3t A=of| o L/gstEHA NO9| S 5
771 FEEE F LPSe AU AlC|E7IRIFL INOSE
43k A NO B4 S7HAZ HH(Korhonen 5 2005). w2k
A AAE A F520| LPSE {3 AAS/A Ato|E7}
A 24 AR E It AFE IS

RAW 264.7 AZo|A] o] slai=aw} 119

s}
L

BOONON W
o
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«
L
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Fig. 2. Effect of Chung-Dae on NO production in
LPS-induced RAW 264.7 cell. LPS: treated with LPS (2 u
g/mL), Chung-Dae: treated with various concentrations (2,
8, and 32 pg/mL) of Chung-Dae with LPS (2 pg/mL).
“*Means with the different letters on the bars are signi-
ficantly different (p<0.05) by Duncan’s multiple range tests.

3. MLIFES0| MESY AIOIE71Q! &2kl 0jxl= gk

o] AAEH HAwhgo] dojuf theFet HAN =7t
2ot A FEEC] AASH AlERRIC] wA|&=
A= Fig. 30 H o=t Raw 264.7 A| 2] LPSE A2
T2 LPSE A otA] gk o] Hlsto] HAFZA Aol EFL
RISl TNF-a9} IFN-y B4& ROJsHAl S7HIZTHp<0.05)
(Fig. 3). LPS+2 ng/mL(388.01+17.52 pg/mL), LPS+8 pg/mL
(364.42+17.12 pg/mL)T+ LPS+32 pg/mL(358.14+28.27 pg/mL)
= LPS(401.12+11.32 pg/mL)w-o]| B]2] TNF-a9] $&& 52
A ZHAA A THp<0.05)(Fig. 3A). 121 LPS(140.24+9.94
pg/mL)i= LPS 1A 2](67.10£1.38 pg/mL)°]l H|3f IFN-y2
T2 S7HIETHP<0.05)(Fig. 3B). Ft| FEE2 LPSE
5ol FEH Raw 2647 A HHFFA A E7RRIQI
IFN-y9] 522 5k &0 7 ZAAFHTHLPS2 ng/mL:
126.32+20.98 pg/mL, LPS+8 pg/mL: 120.86:9.75 pg/mL, LPS+
32 pg/mL: 100.95+7.34 pg/mL). LTA(lipoteichoic acid) % LPS
o -2 tpeFet HUA 9 Ato]EFIRIof 93 A w2
WA A L= DAJStE T A1A|9] WY ¥HE, thFet A5 A H
g A 2-of F2% IS FTHLiu 5 2019). HAANE
= et TF AE E mBEY RS JAISHL TNF-a
9 IL-103 22 A3 QIALE W&ot " 24 7ls= U
EPATHWu - 2021). Th AlZ= WY §Ego] S35t thf
& Aol E7HRlE A FHET(Grewe § 1998) Thi= AAHSHE
Ao E7IRIS] f3o wet R 4= Slth Thl> TNF-q,
IFN-y 9 IL-128 AJAst= ¥ Tho: IL4, IL-5, IL-6 2
IL-10& A3 HGrewe 5 1998). IL-1B= Th2E A=5}al
Th2o] 9]t Ato] E7}Q1 RS ZZISHARE IL-6 X TNF-a2t
22 AR AP E7RQI9] 1o Ak AlAQ] A7HS oY
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Fig. 3. Effect of Chung-Dae on pro-inflammatory cytokines TNF-a and IFN-y expression level in LPS-induced RAW 264.7
cell. LPS: treated with LPS (2 pg/mL), Chung-Dae: treated with various concentrations (2, 8, and 32 pg/mL) of Chung-Dae
with LPS (2 pg/mL). **Means with the different letters on the bars are significantly different (p<0.05) by Duncan’s multiple

range tests.

< SAZ £ de 1Y ZolgE T 4 Ah(Chen T
2008).

LPS= th2<to] H]sf IL-1B8 ¥ IL-6 S~ F25HA 571
A A THp<0.05)(Fig. 4). LPS+2 pg/mL(760.58+20.51 pg/mL),
LPS+8 11g/mL(569.44+17.38 pg/mL)} LPS+32 pg/mL(283.19+
5.09 pg/mL)= LPS(792.35+27.38 pg/mL)tol ]3] IL-189] 45
2 9015} ZAAAHTHp<0.05)(Fig. 4A). 18]I LPS(592.25+
5.68 pgmlL)y= LPS ©]x2](331.31+14.33 pg/mL)o] H]3]
IL-69] =22 7 THp<0.05)(Fig. 4B). At 252
LPSZ fZo] 3= Raw 264.7 A| 29| HAZA Ato|E7}

(a)

700 ~

600 - 2 b

w

o

o
|

o
o
(=)

I
=]

IL-6 (pg/mL)
w
=)
S

g

o

o
|

100 +

0 T T

Chung-Dae(ug/mL) 2 = 2 8 32

LPS (2 ug/mL) - + + + +

Q1% IL-69] 22 B &4 07 TAAFTHLPS2 ng/mL:
51430£36.52 pg/ml, LPS+8 ugiml: 347.27+14.95 pe/mL, LPS+
32 pg/ml: 337.92410.81 pg/ml). WehA], Fofj 2ZEL 1pS
2 X9 Raw 264.7 A|ZoJ A AHFA AC|E7IRIS A
A7l 234 Boltk. Hol A wHEojAE ANzl Y
o] olEx HH Y ASAE 114, IL-6 2} caspase 19] W&
FaA7IE FUF Eo] loto] obET] MR ZAS
A5kst 4~ Qlthal B 318} 31 (Choo 5 2014; Han 5 2014b)
Z2F A QAo Ao 2do] aipAo|HAl b A
wro|gtal sFtH(Lin 5 2014), U5 Z(Polygonum tinctorium

[t o ag

(b) 900 -
800 - o jz)h
700 -
600 - £
500 -
400 -
300 -
200 -
100 4 ¢

o L1

IL-1B (pg/mL)

Chung-Dae({ug/mL) = 2 2 8 32

LPS (2 ug/mL) - + + + +

Fig. 4. Effect of Chung-Dae on pro-inflammatory cytokines IL-6 and IL-13 expression level in LPS-induced RAW 264.7
cell. LPS: treated with LPS (2 pg/mL), Chung-Dae: treated with various concentrations (2, 8, and 32 pg/mL) of Chung-Dae
with LPS (2 pg/mL). **Means with the different letters on the bars are significantly different (»<0.05) by Duncan’s multiple

range tests.
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Lour.y> gH4tet a3}, 49, & 5(Kim 5 2010; Jang
2012)9] &50] UYL HUEN, 29| T4 IFES
T} F41(Indirubin) ©. 2 (Kim 5 2010) 1t} F%]
HF-3-S 9} A)5} 9] ch(Kunikata 5 2000). E3E,
Az oi7] WY ¥e-S st 42714 JF g7
A5t tHKim 5 2013). & Ao 4] AM&3t o)
Eo 23U WAEAA F-2 AL -2 FAof mhE(
M7HE)E YL AojFo] ABHA flof He s F AF
e RS Iy Busiet Aoz o] dubAel o

£Hr} kgoz: ThE 7Hdt AL el AFEA 7t

217} SIe.

o ffo
Ag
=
oX,
)
= o o oft

& rr
L)
2 B o mo

2
i
1
fo

4. UFES0| MPSM AO|EFIQ & AT BHSA
mRNA Z510f| OXl= A&t

E A3 A3} Raw 264.7 A|Eof| A TNF-q, IL-6, COX-29]
mRNA -2 LPS A Z|Fo| n|A 2o H|s| A HCE
Tl EATHP<0.05)(Fig. 5). LPSet FHFE=2
AgZ o, ALS4 AP]E7IRIQI TNF-a2] mRNA &
$=22 LPSH2 pg/mL-o] 2.63H], LPS+8 pg/mL-o] 2.16H],

a
5 -
g
S 44
H b bc
R
[ 1]
<
E 2 A 4 od
E
¥ 1
1)
= m
O T
Chung-Dae(ug/mL) L 3 2 8 32
LPS (2 ug/mL) - + + + +
18
16 4 a

10 ~
2
6 4
4
4

o L0

COX-2 mRNA expression

14 A
12 A

RAW 264.7 AZo|A] o] slai=aw} 121

LPS+32 pg/mLito] 1.238 LPSTEETH ZHASHA T 5%
E9 57t £87F YIS 53U FHoludth B3 IL-69]
mRNA 2E =32 LPS+2 pg/ml#0] 1.024}, LPS+8 ng/mLt
o] 0.748}, LPS+32 pg/mL<*0] 0.488 LPSTHC} 7h45}tgi ).
d&E G490 COX-22] mRNA B 4232 LPS+2 pg/mlL
0| 6.924), LPS+8 pg/mL7t0] 6.578], LPS+32 ng/mL7-0|
4858 LPSTHTE 450t NF«Be H59] HdS 24
Sh= 8 AR QIAtolH, NF-kB B/d5k= Bt A5 w7l
A, £3] iNOS ¥ COX-29] A= w7l RFeH(Chen -5 2017).
COX-2:= A4 24 AlzzoflA il W2 B4S UehfAe
S AR H 71EE 8909 93 A7t A== 1 EHol
F479] S716to] Alx 45 vks # 24 &2
(Huang 5 2020). B S Hlo|gf AR RE Hro]o] o
Sh= WE 9] S50 A A (indigo naturalis)®] T
= Hel AF(Lin 5 200927 E AU, FEoA= A
7h e Ao ® AYA A (ulcerative colitis, UCKS
A goh= Aoz A Utk (Sugimoto 5 2016). EY, FTi
L ok 244 ME (chronic myeloid leukemia, CML)2] X
5ol a7tA]o]l B =t FHY & F TRl
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Fig. 5. Effect of Chung-Dae on mRNA expression of TNF-a, IL-6 and COX-2 in LPS-induced RAW 264.7 cell. LPS:

treated with LPS (2 pg/mL), Chung-Dae: treated with various concentrations (2, 8, and 32 ug/mL) of Chung-Dae with LPS
(2 pg/mL). **Means with the different letters on the bars are significantly different (p<0.05) by Duncan’s multiple range
tests.
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TE STAE € dAATNA a7t Sl A= YERR
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Choo 5 2014). §9], & =2 & IFEA= o A=
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COX2(Xie 5 1994; Lee S 2004; Lu S 2008)9] AL %7
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0.488Y, LPS+32 pg/mLt0| 0.458] 743} th(Fig. 6). iNOS
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Fig. 6. Effect of Chung-Dae on protein expression of TNF-a and IL-6 in LPS-induced RAW 264.7 cell. LPS: treated with
LPS (2 pg/mL), Chung-Dae: treated with various concentrations (2, 8, and 32 ng/mL) of Chung-Dae with LPS (2 pg/mL).
*Means with the different letters on the bars are significantly different (p<0.05) by Duncan’s multiple range tests.
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g/mL). **Means with the different letters on the bars are significantly different (p<0.05) by Duncan’s multiple range tests.

UL, COX2&E FHFE2E2 AT BE oA f9F e
2 AT (p<0.05)(Fig. 7). o=t A3h= ELISA 484
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(TNF-a2} IL-6)7} 533 G AGNOSLt COX-2)71 §-9] & o
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I AFSHE 54 RS o FEEC] ATFH R AAA]
7= Ao ® UEht AASA 4011%7}012 T2 2435}
= Ao ofs AT "G A5 S WS
THBondeson J 1997). TNF-a= 2 T, fAANE U T
A|3Z(Diehl & Rincon 2002)°] o3 A= w2 A|3zof tf
It AAS AHE 2=t olAL A FEet 24
SHAlo]H IL-18, IL-6, PGE29] A Fe WES A= &
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Abstract

Comparing the quality characteristics of kimchi were measured and anticancer effects using AGS human gastric cancer cells were
observed. Five kinds of kimchi samples were made of Kanghwa Baek kimchi (KB), Kangwha Turnip kimchi (KT), Turnip: Chinese
cabbage = 1:1 Baek kimchi (T1B1), Turnip:Chinese cabbage = 4:1 Baek kimchi (T4B1), Turnip mul kimchi (T). As a result T kimchi
showed the best fermentation characteristics among the five samples. T kimchi had a lower percentage of the total number of aerobic
bacteria, while the number of lactobacillus was higher than that of other samples. The mRNA and protein expression levels of
apoptosis-related factors found that T kimchi significantly increases the mRNA expression levels of caspases-3 and caspases-9 in
AGS human gastric cancer cells as compared to the other kimchi samples. It showed high anticancer effects in the order of T, T1BI,
and KB kimchi. As the anticancer effect of Turnip mul kimchi made only of turnip was higher, the higher the turnip content, the
higher the anticancer effect. These results show that there were changes in fermentation characteristics such as pH, acidity, number
of lactic acid bacteria, and anticancer effects according to the ratio of turnip and cabbage.

Key words: physicochemical, turnip baek-kimchi, anti-cancer effects, human gastric cancer cells

M =2 A5 57k 12 50] gon FelEE 24 FY LYRH
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AFEE $57} A UTHKang TH 1991). 0]570] o3k
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AAg mi=t] o] Mk FEAJoRT Ao 715k (Kim
MR 2000; Kim YJ 2000), QFEAJopd 3HFS £To] Bojy
A5 A} FAREo] hgHt oF 358 o4 FFE
01 Ao m HRET = glutamic acid FEFo] ETHal 591
chPark 5 1999). Bt 73} R Ayt Ro} k2 PR
Hel= AR oln] ARgE gro]H A uggto] 2 Zlo] &
o] th(Hwang 5 2020). ZHT O] SAL 70| JEQ
isocyanate®} indolo]] &J3F AO=2 ThoFst AE|dA] ¢ §
F5o0] g0} 9rkKim 5 2006). =39 Ihfjw
AZo £FEAT7 ASARE FAsHEA TS
2 AMET 7FsAHE Ho]F 9 chHwang 5 2020).
Sof] 3-3-5 phytosterolol] 2J$t SE|AHETH A
Te BASEN FUALAIE B8 THRhee 5 20
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S50] opyo] B ATE Th Holglovt £% AN
o % A EF S8 YA ol 9 W5 &
(Kim MR 2000), <59 B l70] ob a2t
S(Park 5 1999), 47 BAU] 4719 F olaek . @

Z 574 WSHOh 5 2003)9F A F FAWSKLee & Oh
2002), 71EAE 7] Q% 7229 olafe} Y #sA £
2003)2F &5 AF719) F Uk B fER

JH3KSon 5
FHKim 5 1997; Kim 5 1998a), of2 Lo} 5 M A A Bt
< 7Kt &5 %%‘XH FHEAAFKIm 5 2018)0f =

2 242 P B 7154 AP

oZ,
o3
ol
19
)
il
[¢]
jeim)
_\3
@
é
m
to i of
ol
ol
> (‘E

) A 28
L A#o] AAEE L ZHfo]|Q €l 4%(13roblouc food)
Zji]% —5—(}}\]‘9‘]_ ]_J = ] o]—H]U]’
St A4 W Aﬂﬂ%—ﬂ ayrt
AO® HIEI 9,1_U=](Park & Ju 2018), AR&-E|0]%]
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, Zﬂi‘ﬂo AgA 29, A4 5l E}E} oF 3000]%
= 127}
4 1 k1 o 7}11 7”‘% %01 @L A gkom,
A=zt st &4A Az “4° T Q= AAoln
(Moon & Ryu 1997; So & Kim 1997). Z1X]9] 735} 9hL- 4lo]
Skal Aol wf Ao gt EHo li’ﬁ Zo] ojd OlUr
Q=lEoA ALt w2 Aol UtkPark T
Yoon 5 2004). 1Y A Z7A 9] Ao B3t ALE= H
S gt A7} tiFEoln MR I A= WY
27y &4 B F EAHSE 94 (Moon & Ryu 1997; Park
= 2003), ¥E UPE PSE (O & Hong 2020), 7]
2)9] B4 AA &I AT (Moon 5 2001), ILX|HFA]o] 2]5k
H|TE FoflA 2] o] FHet A¥K(Yoon T 2004), EF-
A 9] 1A A A (Kong 5 2006) 5 F-EA0®
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o2l o Be @7t aEol
A & ATE $R9 MEE SUTI TE S
WA Yok 71354 ZXo] o) ATHAT @} vz
£ o9 H&Z /\}%—a}oq 7]Z]E Azt o YR A%
A kel pH, Bd4, FAESY WSS 2gsigon
AGS QA 9t NxE 01%0}04 T 2E gelsta
shaict
WE Y
HI
AT PAY AR 20213 19 7oA
o7 73814 ZA](Incheon, Korea)= H-E| A2k
AA9) S471 SCAM 159 44 7 ABe AW
O ABLE ARE) FRE SRUAAE 254 WA
199 AH8)KB), 4eH £ FEUAHAY AHRIKT, &
=119 SR AFBNTBY), L1
FHAZ(ESAANTB), EFEHAAEIA)DE A
ge ABagon 139 ZAHTE Tale 19] AT
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2. dX| FE2 M=
AA7F A9l &4 712191 pH 43 Fo] ZEotd, 7
& -20CoA YsAZl &, 5Z2AZ7|(FD5512, lishin
BioBase Co., Korea)2 AZXAIZAT. AZxH AR &= EddHE
=

Al az
o]gsto] mpastel Hx| 71RE WEAT AR 7HF9] 20
| M-S H7IekaL, 48417 B9k wRb7| 2 wHEAIZ] A
HehE 225 AES 7P°H=:7] (EYELA, Tokyo Rikakikai
Co., Tokyo, Japan)Z &5=A|Z] &, dimethyl sulfoxide(DMSO)
£ A7Foto] 100 mgmLe] 5L =2 THE0] in vino AYof ARE
WE}(KIm 2013). A9 &L 34.5%2 et

3. g £H
Aol = S42 4A
o] 300 uL HAA=ZAS 4
£ ol&3to] 9=E A4S

= gzs vy go} 223}
E 5= A(NS-3P, Merbabu, Japan)
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=8 AA AmHS ARESto] pH 3742 A-2004 pH
meter(MZZ(), Corning, MA, USA)Z 2435191t} A= AOAC
HEZAIAH(AOAC 1990)2] HHof| weh Al =E 208 3143k
% 0.1 N NaOHE 21 pH 847} H=& A5l o] 1}
ZJoll AHE&-E 0.1 N NaOH mL & S7gsto] 274 g2 #At
9] FZ %= THitsto] A4S
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Table 1. Ingredients of kimchi

Ingredient of kimchi KB KT TB, T4B; T

Baechu cabbage (g) 75 30 12
Turnip (g) 60 30 48 60
Radish (g) 15
Onion (g) 1.5 1.5 1.5 1.5 1.5
Garlic (g) 1.5 2 2 2 2
Ginger (g) 0.6 0.1 0.1 0.1 0.1
Green onion (g) 0.5 0.9 0.9 0.9
Pear (g) 0.3
Water (g) 5 35 35 35 35
Carrot (g) 0.04
Jujube (g) 0.02
Shredded red paper (g) 0.02
Pine nut (g) 0.02
Lactobacillus (CFU/g) 1x10° 1x10° 1x10°
Nano lactobacillus (g) 0.008 0.008 0.008
Extraction of mistletoe (g) 0.05 0.05 005
Taemyungcheong (g) 2 2 2
Purified salt (g) 1 0.5
Bamboo salt (g) 0.5 0.5 0.5

KB: Kanghwa Baek kimchi, KT: Kangwha Turnip kimchi, T;B;:
Turnip:Chinese cabbage=1:1 Baek kimchi, T4B;: Turnip:Chinese
cabbage =4:1 Back kimchi, T: Turnip mul kimchi.

Acidity (%)=
mL of 0.IN NaOHx0.1xDilution ratex0.09"
X
Weight of sample (g)

100

* .
0.09: conversion factor.

M

5. & 74 U AT + 53

C 5% 9A ARY | nlE BRT F
AL 0.1 mLAL v e
PCA(plate count agar; Difco, Detroit, MI,
TS 51991, 48X]7F =9F 37TC incubator
oA vjoF 3+ & A 4= (plate count techniqueyS ©]-8-5}
o] colony & At FAHteE A Ala HAE
MRS(de Man, Rogosa and Sharpe; Difco, Sparks, MD, USA)O]|
A&t 9714 270 & 57| fIsto] wrappingste] &
714 2A02 WrE & 48A]7F 52t 37°C incubatoro]| A B QF
3 colony =& Aot thLee 5 1992).
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6. AMIZ HHES
AGS 91 YA E(human gastric cancer celly= S A

=49 9 Ian 129

L2 (Seoul, Korea)ol Al RFRIQrOm, Aaujoko] L3t
A|2HRPMI 1640, fetal bovine serum: FBS)S Welgene Inc.(Daegu,
Korea)o|A] 43}, 100 units/mL  penicillin-streptomycin}
0.05% trypsin-0.02% EDTA+ Gibco BRL(Rockville, MD,
USA)lA F9dste] ARGSHIEE A2 w2 RPMI
16400 10%2] FBS2} 100 units/mL penicillin-streptomycing
E3Het B A2 5% CO; incubatorS: ©]-&-5H0] A|ZH]YS 5H
o o e A= AFLO] 2-38] refeedingst™, 2~3Y 7
¥ & PBS &do= AHT F, FAE AEZE 0.05%
trypsin-0.02% EDTAZ 225t & 4l E 253t d4lE
% 249 QRS HAE PHOZ T TYT T 10 mLA
75T cell culture flasko]] 5111, 2~3Y4 7FA o7 A vjoF
31 tH(Song JL 2012).

-

7. MTT assay AES 0|8 MEMT U ME ARIS
=

vjoFE AGS Q1A LA EE cell counter(Luna automated
cell counter, Logos Biosystems, Gyunggi, Korea)S ©]-8-5}0]
AE 5 2F519T welld 5x104 cellsymL7} EZ=Z 100
UL 96 well plateo]] 53t & 24A17H5-QF B Fst]ltt. o]
T, A FE=0] TR HiAE Alof 484171 5t A2 5t
a1, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl-tetrazolium bromide
MTT)9] 555 5 mymLE E3FAZ] ¥R welld 100 uL
F7FskaL 4X7E 7t WA B o], F/d % formazan
2 DMSOZ 08310l BEAIA QHAIoIA 308 Bt WA
7)1, Wallac Victor3 1420 Multilabel Counter(Perkin-Elmer,
Wellesley, MA)Z 550 nmo]|A] &P EE =75} th(Skehan
= 1990).

8. RT-gPCRZ 0|88t AGS MIE L mRNA &8 =X

HFE AGS AA YA EE cell counter(Luna automated
cell counter; Logos Biosystems, Gyunggi, Korea)S ©]-8-5}0]
A FE Z45t] welld 1.0x10° cellymL] AZEZ
6-well plateo]] EF5ko] 24A17F 5t Bt HigH
AGS 1A YA RZ= 250 ngml =9 AR FEEo] g
T HAE H7Fsto] 48417t 59F A skqitt. o] & HiA]
£ A|AS}IAL Trizol(Invitrogen, Carlsbad, CA, USA)Z Af| o] 4]
RNAE £33}, 0.1% diethyl-pyrocarbonate®]] &3[jA| A t}. &
RNA =72 NanoDrop ND-1000(NanoDrop Technologies Inc.,
Wilmington, DE)Z %3St &, Superscript 11 reverse transcriptase
(Invitrogen, Carlsbad, CA, USA)S Al&-5}o] cDNAE 3§45}
At} A= ¢cDNAE CFX Connect Real-Time PCR Detection
System(Bio-Rad Laboratories, Hercules, CA, USA)& AF&-5}0]
A HES EA5HATHKim HY 2013; Song 5 2017).
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ZA} 2= 18S rRNA, Caspase 32} Caspase 92 ARE-5}al, Ab
25t primer A/ €& tF23} Zt): 18S rRNA forward 5°-CAG
CCA CCC GAG ATT GAG CA-3’, reverse 5°-TAG TAG CGA
CGG GCG GTG TG-3’, caspase 3 forward 5’-TTT TTC AGA
GGG GAT CGT TG-3’, reverse 5’-CGG CCT CCA CTG GTA
TTT TA-3’, casepase 9 forward 5°’-CTA GTT TGC CCA CAC
CCA GT-3’, reverse 5’-CTG CTC AAA GAT GTC GTC CA-3’.

9. Western blotZ 0|28t AGS MIZE L{ FEXIQ| SHHA

O] WO} 9 AEA 2 mRNA 27} EYe 4G
ARESLREE. M APIS AR T A Z9] Hijx]E A A5t
21 Radio-immunoprecipitation assay(RIPA, Invitrogen) buffer=
T zS By ﬁ}oﬂﬂr U}‘ﬂi A 5 AL Bradford assay B
HE o] 835}t = 2.2 SDS-polyacrylamide gel
7195= o]&sto —E—ﬂﬁ 3 polyvinylidene fluoride(PVDF,
Bio-Rad) membrane®]| ©|FA|Zl F, H|Eo|x TS
blockings}7] 9] 0}04 PBS-TE 33-3t 5% skim milkE A 23}
T}, BlockingA|Z]1 ¥, PVDF membraneS PBS-T 33] A&,
PBS 13] HE]|&2 A3t F 4CofA] overnightsPHA 1X} &
AE ¥HEAIFH. v g2 & PBS-T 33] ]2, PBS 13]
A2 A& kg Aol A 2A17F 5%t 23 FAE A

51T}, Caspase 3, Caspase 9 & [-actin(Santa Cruz, Dallas,
TX, USA) 12+ FAIE Aol AR5, 2H2He] S50l 4
3t 221 FAIE AR5 LAS-4000(Fujifilm Life Science,
2013).

Tokyo, Japan)Z Wd HLE 3915 THZhao &
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4o} = AEITIEIA

10. EAH ®al
AFZ3 F RTqPCR ZIt= Ff+IHES Q X(standard
error, SE\ 2 ZA|SIY L, o]& AQSt AY Ail= HI+E

ZHA}(standard deviation, SD)Z HA|S}ATE. FAEAL
One-way analysis of variance(ANOVAYE AA|St & {9 =

Duncan’s multiple range testE ©]-85t0] Z+ A& ¥ 719
QO14S A5l p<0.05 o]5tel A9 §el4o] rki
715ttt SPSS vi8 statistical software package(SPSS Inc.,
Westlands, Hong Kong)E o|-&5lo] R E AL B A5}t

D&

N

-1

1. Ol3ars A W}
AN sColA 45zt fa}w %Eg
(Fig. 14). 5379 7% BF 10~
o 477 2 wak giont.
1 4 344 5 2% 809 gl o e
A19] R A4 B g, X9 pH
A AERE 7istel QA7 S4SI01 AEE
5 1988; Shim 5 1990; Lee 5 1999). &
el ot el A8 4719 9
1S 4 e & Ao G Aol A3
AR pHE ol rkFig. 1B). TiB, A%
o 1B, dil% 744 IS I} oSk T YA 0
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Fig. 1. Change of (A) salinity, (B) pH, (C) acidity in various kinds of kimchi fermented at 5C. KB: Kanghwa Baek
kimchi, KT: Kangwha Turnip kimchi, T,B;: Turnip:Chinese cabbage=1:1 Baek kimchi, T4B;: Turnip:Chinese cabbage=4:1
Baek kimchi, T: Turnip mul kimchi. **Means with the different letters at the same storage period are significantly different

(»<0.05) by Duncan’s multiple range tests.
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27 &g I A Leuconostoc & U Weisella <&
Y fAtol Qs o|FATF XYL, H&7] Aol
Ay Wib/gol Aot mAEol| s Lactobacillus < 50l
oJsto] FFLATF APEHHA FAE BTo] S716to]
(Lee JH 2008) At = oAt B AFoJA A BE
AAo| A Alzto]l AUA F7FsHA 352k TiB, A
1.45+0.09%, KT ZX] 1.31+£0.03%, T4B; ZX] 1.20£0.16%, T
2] 1.17:0.02%, KB 7] 1.16+0.03%2 LFERthFig. 10).
Kim MR(2000) 9] 95t Aot A &5 5 d&
79 AT ) SA71T G pish A WSk
7\to] ARST pHY| FAEHE HolwA] P 7
o £HIE B 5 Uglon B dve] AstpyThE
FAIALE. 4 713 109 B pit WSk HERUA7)
ALTUANUE B A LT B ATANE A
2 graslol WS SIRA Srel shgol 97| B2
pHE O & 11 422436 BAISCE FAZSL A
51 5 o Aol sloot 22 FUA Aol
Aoz AEn TEAY 44 F pH HIE &
4% 091wk ikl 3G HOUA U5 8
A 3715 030404 037 AN AT
Ag717] wret Wbl hed] UeRde HYTHOh 5
2003).

=
37184 HRE A %EOFE}(Flg 2A) %:L
Zo 5 5 AA AR F #5E 5 100 CFUmLE

>

Totalaerobic bavteria (Log CFU/mL)

3.00

Storage period (weeks)

-©-KB KT ===TiB: T:B:1 =&« T

0 1 2 3 4

H|5HA] LRt

a8y, 555 A Alm 25 A7) AistEA & o
7b AR} F7ksto] 45A}oll= KB 74| 5.9 x10° CFU/MIL,
KT 7ZA 1.8x10° CFU/mL, T:B, ZAA 1.0x10" CFU/MmL,
TiB) ZAAE 1.4 x10" CFUML, T AR = 1.6 x 10’ CFU/MLE

Ueht KB X7 4 A Ukt & 249 Wt
HsalA) AAEE FOIME T 9% KB, KT 4o 1|5}
of M e & 248 A% SAsA.

59 PAN RS 457 5T FaStRA FAFES
@@% Aol R oIhFig 2B). SAMFE Al7ko] ZuksheA

% 7u’l oA F7tstitt @a AFY f4kt = KB,
2= 10° CFU/mL, T,By, TuB,, T ZX] 10° CFU/mML &
= Hl%o}ﬂl Uebt HE 45402 KB 714 3.0 x 107
CFU/MmL, KT 7A] 4.0x10" CFU/mL, T:B, ZAA 3.4x10°
CFUmL, T,B, AX 54x10° CFUmL, T ZA 7.5x10°
CFU/mL= L}EM T AAONA F4kte] 7 78 ol 1

5

Ehikek T 4120 o 2 5 FhE by He SEg
AL, ww L Wt ol AWEA %S 2714
ol E Wivk AW PH} vl S0 SHE $
vt A g7k Hgi 44 27o0] Y4Bl et fAREY
42 37k Aoz Bl

SRAA S4 F fATE 9 WMBHE £ Kim MRE2000)
o AL SH2T|NE Ak 47 AenAet 3
SR MR S 159 ol 4otel 30%e]

o
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Fig. 2. Changes in (A) total aerobic bacteria, (B) lactic acid bacteria of various kinds of kimchi during fermentation at
5C. KB: Kanghwa Baek kimchi, KT: Kangwha Turnip kimchi, T;B;: Turnip:Chinese cabbage=1:1 Baek kimchi, T4Bi:

Turnip:Chinese cabbage=4:1 Baek kimchi, T: Turnip mul kimchi.

*Means with the different letters at the same storage period

are significantly different (p<0.05) by Duncan’s multiple range tests.
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4 2710l T B7140) AT
of|&= lactic acid, pyroglutamic acid, succinic acidyto] Z+E35}
WA WgsAido] A gho] 2o}z AJF9| lactic acid
geFo] ol Atk 51 THKim 5 1998a). ”’EXIUI =4
B9 5 Rk o WS ATIAE 44 108 ol
Tt e 716kl S48 4090 x| =g /‘1/\1 sl
Frassto] TasAdo] HHA Fikte] ool S7leke A+
FARRE 23S EHH(Oh 5 2003). o|gksta] 54, &
0 R4 2E shoE £rol geol BOH K5
o ol g TeAslel T B, Kp DA, TUA A 3
$2 IR 4% Aane AZAPoR Agslac

Hg LA 57

o

3. UM ME Xfolf S}

GAZ A AFAE BV Yt MTT assay=
29] §A4AZZ MTT7F 8o formazan crystal£ A
He W3 AEE FYEE Scto] dAZY AbE 22
ZA AA ArE FQlst= HHo |tk

AGS Q1A AAZE o]-&5to] Al 7 HX(KB HA,
TiB: AA], T A & =79 HEZ 0%, 50%, 100%= &
g5t Az B9 in vitro T RIS RIS AIE
Fig. 30 YepIth AZs% 2,000 pg/mLofA KB |
56.37+5.52%, T\B; Z1X] 72.92+0.29%, T ZAA] 70.81+1.62%=
Ut A 59 Hgo] F7Ighol whet oFA|Z A7 A5
83} gho] 7ok A= Uehth T3t TiB, AA0fA Al
2o Ak B % 250 pg/mLo Al 45.06+2.92%, 1,000 pg/mL
oA 66.18+0.80%, 2,000 ug/mLoflA] 72.92+0.29%= A L]
Aot 7t S71ESE FAE G A8 a7t S71
= ACo=E YEhth

AET AA

ab oKB

HT:B:
30 T

Inhibition rate (%)

250 500 1000 1500 2000
Concentration (pg/mL)

Fig. 3. Analysis of cell growth inhibition rate in AGS
human stomach cancer cells. KB: Kanghwa Baek kimchi.
TBi: Turnip:Chinese cabbage=1:1 Baek kimchi, T: Turnip
mul kimchi. ““Means with the different letters at the same
storage period are significantly different (p<0.05) by Duncan’s
multiple range tests.

4o} = AEITIEIA

&= disulfide, sulforaphane2 To] 35511 = A
o

o
2 A e, ole A fAY & A F¥s 4o
7= I E S Hcts A& dHA UrH(Haristoy
S 2003). THFSt A4 FEE9 isothiocyanates TS
GOMS £4 23} 7= 13.7%(area%)Q1H] HFsto] B0l
6.4%% YJEPF O W sulfides SHFE &F7} vljs=X T} 208)] o]
& EA YEPAIL indole -2 HISSHITHKIm 5 1997). &
s}, thoFst X FEE9] sulforaphane $HF B4 A1} £5F7]
AL A PARG ol A UeS B 4 AU
dimethyl trisulfide 01'3‘:5 SEZAX7 9 =4 L]-i ZAIHKim
S 199805 v o2 78 T 7X= &=L sulforaphane,
isothiocyanates @ sulfide %L‘%hg YL S-S B =
2|% EAEO] ZlslAEL oul Hol ha] ZzpAlEalo] T
eI Hort Bao] eagt G AU b ofs
isothiocyanate@} indol AJ&o] 9|t Aoz st A&
2 ool BIHT 93 S8l FEAORIE T
LIV 1% L A S T
T HIED JrhKimE 2006). £, B9l B e
A Atof| A glucosinolate ATA FEj2 S53t isothiocyanate?]
sulforaphaneo] A|FT WolA Al 9 AxZW H pylori
(Heliobacter pylorz)oﬂ st ZEst FdA 9T
27} 5ieHFahey % 2002). Wel ot} ARL ATt 9]
% P42 Adste sulforaphane®] a3} AL <l
ol digt o] 7Hke Al 4= o2t 7 st
A dFE s dFUA = gyt °,=il'i—d7\]°ﬂ o
& isothiocyanate 5= © o] gfstal
sulforaphane 22 5 ZA= <UA H%WEE?J A% 9
AlSFAIL(Kong 5 2006) 5=2] 7t &%, A SolA b=t
€8 YEFATHKIim MR 1998). T3t 55F-9] isothiocyanate
So] Wobad W ¢Rg Bl i Aos Yo e
A QJtHKim 5 2006). ©]AFT} o] &Xof 9% dimethyl
disulfide, sulforaphane 5-°] A FAE A JA &
e S Aoz Bt

F

ul

4. RT-gPCRE 0|28 AGS MIE LH mRNA sl £X

Caspase 3 U caspase 92 BcL-27-9] 93] ZH == A%
#9] apoplosis(lEAHE) G Q1A 2elA 9ckGhavami
5 2009). AZAEE 974o] o] AojE A% ApEel
o FHIE, HBG A, &4 AlE 9 23t A2 o]t
Ao 7 Ol AAR AFHETHEImore S 2007). Y2 AAF
ARl Azt g Ao EAu} o] v HoR 11
Al Abgo] A2 3= ] ool 'IAYsHA Fth(Norbury
& Hickson 2001). I EZ GA|EO] AZAIES EA3HA
7l A2 &Y Igy FAS T aHHel ol
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g 4= QItH(Elmore S 2007). L3 SJu]o| A AGS AUA] Y&
MO A apoptosis BH F-Z A9l caspase 3 X caspase 92]
mRNA 9Hd &2 E915}9thFig. 4). ©|& apoptosis &
= FARNA tixtol Bl Al /7 AAKB HA,
T:B: AA|, T AA) At Fof|A] &2 caspase 3 I caspase
9] mRNA 07 Wl $E-2 R RHF0| U
A= Contto] Mgt R 27 EFAXE AXT AU T
JEoNA 348 =2 HdE EQot KB 253 H|ustH
2k3l T 7150°]| caspase 32 75‘ 3.54l, caspase 92 2.98f
oHog o oAz} WS H Qo (p<0.05), TBo] H]
AT TLFANA 2 F-8AF9] mRNA T&o] 1.74] S7F3t
AL B YTHp<0.05)(Fig. 4). Jeong 5(2015)2] ¢I7tol wt=H
AX = RGM-1 9159t A 2ol A= Al Z=/do] Yer
A LUARE AGS QA XA Zo A= Al Z=Ao] =A Y
ERt o A O] apoptosis HHS J7HAIH L H ISR
o E2AE AR e 39 9 o] 49
Oletol H. pylori-AZ RS BIATIE DI B AP
o &F9 o] SIFLETE AGS QA AYd AlZAA
apoptosis T FAAS] L F712}F SAMSHI=
TS D AA LA EONA o] FFFEE AL 5= Q=
oMoz mupEel WO Amert

ll

Ol

5. Western blot2 0|28t AGS M[3E L EHHA! 8i5 =
AGS 14 9JoF Hjxo] chalzl ulg 222 mRNA gHd
7} 53U S H o] FQtH(Fig. 5). Apoptosis(A|ZA}
) 2AA o) 98] REEE caspase= HATLA|Q pro-caspase
FEHIE EA 5, apoptosis(H| ZAE) B33t FEof 23]
A=EH caspase® E3f|E|o] M EZAIEE -FE3FcH(Elmore

Caspase 3 mRNA expression

6.00

5.00
400
3.00
200
1.00 ’—]—‘ W
0.00

kB TiB1

Caspase 3 mMRNA expression

Caspase 9 mRNA expression

=49 0 gotgTt 133

-1 0 R O

S 2007; Ghavami 5 2009). wretA], Eal1E FES] caspase 3
9 caspase 95 EX5HH, A ZATHO X3} &L QIS
% 9irt.

AIE HH AGS A {19 Al caspase 39| WA F2=
w57 Soj7b] g 784l W3R (KB) R} 477} Sol
ZF TiBi TILEOIA 9802 #A Ui th(p<0.05). &

3], 5Hto 2 A Z35t T15©°] thE 15(Con: 1.24Y, KB:
1.58l, TIBL: 1.380)o] "3} o2 o= 2 T3 FS Yet
WA THp<0.05). caspase 9 GA] TB T TIFO|A LEFo]
S7F5FAAL, Conoll H|Ske] T P& 28 A TiB) HAI= 1.8
Wz BAdes folden ke W g BT
(p<0.05). °]:= mRNA &7} FARE F3FS Yol &
20) ko] ZHUSE § w2 PAHE UEhiE
H], ©5 < glucosinolate, sulforaphane, flavonoids, phenolics,
indoles 53} 2L 7154 EZo| Q5 A& Aolgty &
4 loy o] Q= Ao K QIth(Haristoy 5 2003; Paul
= 2019). E3], FAAA}E Y= AL Paul 5(2019)2
—v~,—_4 2-phenylethyl isothiocyanate, phenylpropionitrile, brassi-
caphenanthrene A, 6-paradol, and trans-6-shogaol©] % Q3 A}
e ol Ao Brkx Si3ich

AGS A AL AIZS in vitro AR F AN T,
TiB, KB % <02 £2 YARAE HoH T AAE
2t AGS QAA Y AlEO A caspase 32} caspase 92]
mRNAG} T4 W] Z7}sto] o S ol Ajske A
£ Btk FFHAE Az M &5 At
gasin g ¢ha Aol S0 el ot
B YA B A8 Axs A= Sad
% 24o] Wuks}x] oL Aol

Caspase 9 mRNA expression
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Fig. 4. mRNA expression levels of apoptosis related genes in the AGS human stomach cancer cells. KB: Kanghwa Baek
kimchi. TB;: Turnip:Chinese cabbage=1:1 Baek kimchi, T: Turnip mul kimchi. “*Means with the different letters at the same
storage period are significantly different (p<0.05) by Duncan’s multiple range tests.
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Fig. 5. Protein expression levels of apoptosis related protein in the AGS human stomach cancer cells. KB: Kanghwa Baek

kimchi. T Bj: Turnip:Chinese cabbage=1:1 Baek kimchi, T: Turnip mul kimchi. *“Means with the different letters at the same

storage period are significantly different (p<0.05) by Duncan’s multiple range tests.
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Analysis of Korean Patent Current Status Related to Food using Edible Insects

TChanj eong Park
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Abstract

The purpose of this paper was to analyze domestic patents for food using edible insects. From January 1, 1980 to December
31, 2021, patents filed with the Korean Intellectual Property Office were searched, and a total of 242 valid patents were selected.
The trend of Korean patent applications for edible insect food has increased since 2015, with 57 cases (the highest number) in 2017.

As for the edible insects used in food, Bombyx mori L. were the most common with 127 cases, followed by Tenebrio molitor L.

with 118 cases. By type of applicant, individuals accounted for the most, with 132 cases. As a result of grouping patents by food

classification, 67 cases of edible insects were used in snacks, breads, and rice cakes. As a result of patent analysis, an effort was

made to supplement insufficient nutrients by adding nutritionally excellent edible insects to existing foods, and efforts were made

to improve the sensory properties of insect foods. It is expected that this study will contribute to establishing future R&D directions

and patent application strategies related to edible insect food.
Key words: edible insect, patent analysis, insect food
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UNojlA] 20190] St A AlA QAT o=,
20209 77.99 H& =13 F 20309 859 53 FE7HA]
71 A& HAYEH, £35] 205080 979 1 ojdoz
F7Fd 20 & oSHr} olo] @A 7o) ARt a5t
L AlgFo] 2712 1 Q(Steinfeld 5 2006)5HH, o] /A
Ao Al Az Algkotl BEA 2 thrke 1 lth(Belluco
S 2013). 53] AlAH R &Fol gt =27 HAF F7st
I Qloy S/E HEs] 35 't EXY £50] d&
FTH(van Huis A 2016). #9F ofy g} 7+ ARSoHHA] A
St HIE7FAR QIS AF233E Yo 2AVMA T
o] A HEE FA4Edo] AR5kl QTHGarnett T 2009).
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5 2017). FH A SHANAE A2FL 71EAR] H] 5]
QATIA HiZo] A1, XL -0 Wl EXAEOF 93]

t] 2274 A (van Huis 5 2013)°0]H, &2
AN} e gARE T7t9 Gul AEoR AT
58X 245lcH(Ramos-Elorduy 5 2002; van Huis A 2016).

olo] o8] 72 A81LEE Sl AT, FHeF
59 FAE S5t A MER ARE H AdE B
AR5}l QITH(Chang TH 2020). 20154 a2 A A1d &
TFEIA A= 20208 =] 2825 AT 1,5909] ¥ 5
& A&5F31L, 20161 Al F O] oFEQEH A (o] 5F A2k )0
A F2Y AE1F A2 20248 749 Y ooz A
Ao Aoz At

T oA = A 2FA 2 F2Z& (0I5t BRA)olA A=A
A 827 77} AAE WE7|(Oxya japonica Thunberg),
o] §30l WMPRF 2ol It WPROT AN B
AL B3z (Bombycis corpus), -8+l 75 - 7] (Bombyx
mori L) 3&, 20161 HAIRIGARONA A¥tdE= ZSH
ZRARE 8-Z(Tenebrio molitor L.), 2 A= (Gryllus
bimaculatus), 31790 &E X -3 (Protaetia brevitarsis L.),
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=0 AW AE Frfiste] Lv[AA thefstal kAt
AFURE AlSota, 22 HQl ARSS ESto] LA
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el thFP4t 71w o 2 HEREL AT E2 At
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1. ACHA

£ =7olAE 19809 1€ 195H 2021 12 319714
55 ] SeE ] FE 55 FolA AEL5= ol
&3 AF BE 558 tde R siyleH, 553 b
o|ElH|o] A WIPSONS Al&5t9it}. that, 7|& E|EA
=EoAe 11 S 8 SEESE SO 2 =
oAM= S35 %S AHEY] H5t 55535 &%t
ofyzt IS (AETE, A-, Fsh 271 & A I F)=
mF 2t

ofo] A&LFS o8t AF B TU 5915 HASH
Q5te] A 823 (AE" ADJ &%), ‘edibile insect’(edibile’
AND insect) 2 53] oA AAGH A3}, AR 4815
AlF 59dol= a-?ﬁ e A BT dlE S

o] KR10-1962706 A-82% A& B E3]dol= &5t
I, g o] Ao ardoff Tl AWo) Az o ofof
ofef AzH @y AW oz 7|, 89 FTF 5
of ‘ZZAF, A8EF 59 ©@ol7t 71A o] A Ak
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9 S Eo) Ay 24 139

AAY 75, BEAFE], 9
o] §3, olE7IEAAE 7%, = Hel7], EFA)0l o
3 22 B2 e So 24 7= OR ek, of
719]| IPC(International Patent Classification) =-FT = 0] A
4E3} BAE AT ABEE EE AZE)S AND
Z3k5lal, o] FoA ZE8 A& IPCQl A23KE NOTO 2 A
SJstith. HEHOZ AHE SN Table 13} 2O
o, E5|74 dlo]eo] WIPSONS AH&3ko] 20214 129
319714 AAE AA §5] A5(EAS)= F 850710] Ut

2. ol

AME F 85079 53] FolA 4825 AE} 7o
= E9](leo] 2 HolE)E Table 29] 7|3} o] A A
o 19A|R 48233 He Bl gle 59 1524 A
AR, 2HAIR LFS AFo] ofd A 5FZH 9 9orR
4 oJore|F o 2Nt G/ EAY LFOE EREA = A
B2 429 Azt E5] 2794 A} npx]Eto g
A g15S ARHZAROIY F7E Fikoles 539, 2%
< WA R She HARESIR)E ol8sto] AES AR
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Table 1. Korean patent search formula in the field of edible insect food

Patent database
(Search period)

Patent search formula

Sum of search result

(% OR

% OR HF" OR #7J7" OR *of" OR ¥H|7]" OR A#|E]" OR 40 OR ¢’

WIPSON OR HE OR BIHJE" OR 21gHtel” OR EHo]” OR Fxgol” OR =" OR o7} OR
(1980, 1. 1 23" OR 49" OR Z%X]" OR insect” OR larva” OR grasshopper OR oxya" OR silkworm" 250
2021 ’ | 2' 31) OR bombyx” OR mealworm” OR tenebrio” OR cricket” OR gryllus” OR brevitarsis OR beetle"
T OR allomyrina” OR zophobas™ OR mellifera® OR locusta’) KEY. AND (A21" OR A23").IPC. NOT
(A23K").IPC.
Table 2. Noise data (patents) removal criteria and sum of valid patents
Level Removal criteria Result
Lv 1 - Not at all related to edible insect food. 152 cases
v ex) Insect sterilization, insecticide, animal feed, ect. (850—698)
- Pharmaceuticals or quasi-drugs using edible insects.
. . . . . 279 cases
Lv. 2 - Organisms that are not insects (Insecta) in the biological taxonomy. (698—419)
ex) snail (Gastropoda), earthworm (Clitellata), spider (Arachnida), centipede (Chilopoda).
- Use only as a health supplement.
Lv 3 - Alcohol production using edible insects. 177 cases
- Production of mushrooms (Cordyceps militaris) using edible insects. (419—242)
- Produced only from dried and powdered edible insects.
Sum of valid patents. 242
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Fig. 1. Korean patent application trends and regal status.
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Table 3. Number of applications by applicant type

Applicant type Count

Individual applicant 132
Corporation 44
University-industry cooperation foundation 24
Government department, local government 19
Farming union 13

Laboratory 10
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Table 4. Food classification of edible insect patent applications

Main category Food type Count
1. Snacks, breads, rice cakes Snack (34), bread (19), candy (8), rice cake (5), chewing gum (1) 67
2. Ice cream Ice cream (1) 1
3. Cocoa and chocolates Chocolate product (2) 2
4. Sugars - 0
5. Jams Jam (2) 2
6. Bean curd, muk(jelly) foods Bean curd (3) 3
7. Edible oils and fats Animal fat (5) 5
8. Noodles Raw noodle (11), fried noodle (4), dry noodle (2) 17
9. Beverages Tea (8), mixed drink (7), coffee (2), soy milk (1), fermented beverage (1) 19
10. Special purpose foods Patient meal (6), infant formulated food (2) 8
11. Paste foods Soy sauce (6), cheonggukjang (5), soybean paste (5), chili pepper paste (4),
block of fermented soybean (2) 2

12. Seasoned foods Complex seasoned food (12), sauce (3), solt (2) 17
13. Pickling or boiling foods Kimchi (4), pickled food (1) 5
14. Alcoholic beverages - -
15. Agricultural and marine foods Grain product (10), soybean product (5), nuts product (5), other agricultural product (4) 24
16. Processed meat products Ground meat product (7), sausage (4) 11
17. Egg-processed foods - 0
18. Processed dairy products Cheese (3) 3
19. Processed marine foods Seasoned seaweed (4), fish cake (3), salted fish (2), other seafood product (1) 10
20. Processed animal foods Insect processed food (14) 14
21. Honey and pollen products - 0
22. Ready-to-eat foods Ready-to-eat food (13), ready-to-cook food (8) 21
23. Other foods - 0
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Table 5. Registration patent of edible insect in main category 1

M- C Filed date Patent No. Title Appl. type

1 2009.05.12  10-0931010  Method for manufacturing poping pupa Corporation

1 2011.12.23  10-1360223  Method for functional food Corporation

1 2014.11.06.  10-1661176  Method for preparing cricket product for food and cricket product for food prepared Laboratory
therefrom

1 2016.03.18  10-1944979  Bugs food University

1 2016.03.21.  10-1930433  Manufacturing method of sweet jelly containing mealworm and sweet jelly containing Union
mealworm made by the same

1 2016.05.27  10-1858727 Method of manufacturing a gangjeong using edible insects Union

1 2016.06.17  10-1846992  Sweet jelly using Tenebrio molitor and method for manufacturing thereof Government

1 2016.11.28  10-1874572  Bread for hamburger using mealworm and manufacturing method thereof University

1 2018.02.27  10-2060993  Rice cake containing edible insect powder and preparing method thereof Union

1 2019.04.26.  10-2272552  Lactobacillus fermented bread comprising two-spotted cricket and manufacturing Government
method thereof

1 2020.04.08  10-2130291 Method for preparing quail egg bread Corporation

Table 6. Registration patent of edible insect in main category 5, 7

M- C Filed date Patent No. Title Appl. type

5 2016.07.29  10-1901337  Process for producing chutney composition comprising insect flour Corporation

5 2017.03.17  10-1942645  Method for preparing spread comprising Tenebrio molitor Government

7 2018.03.13  10-1859174  Manufacturing method for the edible Tenebrio molitor oil Corporation
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Table 7. Registration patent of edible insect in main category 8

M - C Filed date Patent No. Title Appl. type

8 2007.02.14  10-0878020 A making method for rice noodles Corporation

8 2013.05.22.  10-1361150  Composition for manufacturing gluten-free rice noodle and manufacturing method University
thereof

8 2015.04.03  10-1891274 Mixed powder for making insect noodle University

8 2017.09.28  10-2115072  Rice noodle manufacturing method and rice noodle using edible insects Corporation
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Table 8. Registration patent of edible insect in main category 9

M- C Filed date  Patent No. Title Appl. type
9 2000.09.27  10-0355043 The mulberry leaf tea containing silkworm powder and its manufacturing method Government
9 2009.04.16  10-1106200 Preparation method of rice soybean milk comprising rice Laboratory
9 2017.04.26  10-1956382  Cricket tea having useful bioactivities and high aceeptability and its production method  University
9 2017.11.10  10-2033721 Herbal tea manufacturing method using a yellow worm Government
9 2017.11.29.  10-1987554 Method of the sprout barley mixture tea increased content of antioxidant or active  Corporation
ingredient of anti-diabetic with eliminating the unpleasant odor of sprout barley, powder
of silkworm and leaves of Cudrania tricuspidata
2017.12.22  10-1979016  Food composition for improvement of motor skills with insect protein University
2018.12.27.  10-2201242  Fermented milk using Cordyceps militaris grown upon Tenebrio molitor and preparation Government
method thereof
Table 9. Registration patent of edible insect in main category 10
M- C Filed date Patent No. Title Appl. type
10 2015.11.10 ~ 10-1746111  Swallowing food using Tenebrio molitor and method for manufacturing thereof Government
10 2017.08.16.  10-1959191  Soup with immune-enhancing effecs comprising sulfur containing brown rice and  Corporation
mealworm as its effective component
10 2017.11.27  10-1972396  Seaweed porridge, and its manufacturing method Corporation
10 2018.09.07  10-2143376  Gruel comprising Tenebrio molitor and manufacturing method thereof Laboratory
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Table 10. Registration patent of edible insect in main category 11
M- C Filed date Patent No. Title Appl. type
11 2015.12.11  10-1651603  Producing methods of soybean paste comprising powdered larva of Protaetia brevitarsis Corporation
11 2017.03.21  10-1917755 Functional meju using larval powder and manufacturing method thereof University
11 2019.03.26.  10-2276746  Low salt soy sauce using bean-curd and Tenebrio molitor larvae and preparing method = University
thereof
11 2019.12.26  10-2342477 Manufacturing method of flat type meju using edible insect essence Corporation
HERR RESIAES SERY: 20l A2 5 MOZH, 1091 AYOL 1EFo AL B o5
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ZAARY 559 HAELS FHU F0|Z 2] B Wo] FREo] Yk 2F HYNS ARG 0|2 F5
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S| AU RSEESHE FYAAL 10200312 FET J2E AZSIEKTable 13)
= UZ2E Az G B A OEJH AR E SF35t AEFET 9EARAET AERrdole 2r4 4
of JFHH o2l fotr, 1250 AN A% A 7, o5 37, 32 23 9 VEeAE TS 130] AT
S FAAAFHTE 10-2029121 —T’L—%— B2S 73 9 AYs 10-17522532 o Eof] ZA AT BT 10~20% He EH
of F3 GARE B4 L A%S FANE ARBY A2 T Sto] YA AT BAEAA He FoRT ALH 9

Table 11. Registration patent of edible insect in main category 12, 13

M - C Filed date Patent No. Title Appl. type
12 2002.05.21 10-0460481  Seasoning liquid for manufacturing the dried slices of fish Corporation
12 2017.04.28  10-1925452  Salad dressing composition containing mealworm and manufuaturing method thereof ~Corporation
12 2017.04.28  10-1932198  Seasoning composition comprising fermented Tenebrio molitor larva Government
12 2017.12.22  10-2015193  Manufacturing method of teriyaki sauce with mealworm and cricket University
12 2018.04.23  10-1888921  Manufacturing method of fermented seasoning ingredients using insects University
12 2018.07.20  10-2113842  Functionality natural seasoning and method for manufacturing thereof Government
13 2017.0522.  10-1937640  Preparation method of protein powder kimchi for preventing obesity using edible  Corporation

insects and black garlic
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Table 12. Registration patent of edible insect in main category 15

M - C Filed date Patent No. Title Appl. type
15 2015.0930  10-1622784 Energy bars and a method of manufacturing the same diet that utilizes the edivle insect Corporation
15 2016.0829  10-1880033 Manufacturing method of a bean using an edible bug Union
15 2016.11.23  10-1927193 Method for manufacturing boogak compring edible insects Corporation
15 2017.05.10  10-1873228 Method and apparatus for manufacturing a molded rice using edible insects Corporation
15 2017.07.05  10-2003312 Extruded meat analogue with mealworm University
15  2017.08.10.  10-1948681 Method of manufacturing fermented composition using extruded meat analogue and  University

fermented composition manufactured thereby
15 2017.08.14  10-2029121 Artificial bean using the edible bug and manufacturing method of the same Union
15 2017.09.04  10-2018197 Manufacturing method of artificial bean using the edible bug Union
15 2017.11.07  10-1934748 Insect shaping rice with enhanced protein content and manufacturing method thereof = University
Table 13. Registration patent of edible insect in main category 16, 18

M- C Filed date Patent No. Title Appl. type
16 2015.12.23  10-1796363  Tteokgalbi protein composition using alternative materials Government
16 2016.12.26  10-1922547 Emulsion sausages containing edible insect and the preparation method thereof Laboratory
18 2016.01.29  10-1743933  Manufacturing method of cheese using insect University
18 2017.11.06.  10-1814187 Cheese comprising insect powder, honey, dead lactobacillus and plant fermentation Corporation

powder, and method for manufacturing the same
18 2017.12.22  10-1959323  Cheese comprising insect powder Corporation

FZFo] 7H5IEE Bt 102118624 ZAAA Y -5
& g TFto] s4AA AL A sk WY OEN
ZAAAY §&07 sHYsA] &1 51141%0]21—‘:' A §-=3}
Zo=Lelo] 8202 T RS X
UTH Table 14).

AFER 20(EEA7RAIE RS 25
PAE So] ZIZAE 1470] Ut 10- 1734067,_
MAE 18~30%, 2T 30~50%, FI} 5~10%, &5F, GF

S E 1525%% FAT IS Xﬂ:‘éo}‘ﬂq.
102026350 A-8152 o|-8]t 7HA 9] A ZRPH O =, ||
71, A Aol et 2uEet £ 5= &5t
717k Hao| 7hsshal gk AT 102035272 &
AAAYE AZsIT TLIYEAFLS AASH o] % ot

o -

R

o

9lgith. 10-1661333& Z
%%}04 Hol=ZE Axst= 3
A utAIE g 7] AARE HiAIE 4= e, YA
FESHL S = B okl 7|4 = of Qo
10-1881464+= A7}59} ZMARA TS £LS J7FeE HA
ATES A|ZSt= HHOEHN, gL, 3, A 1184l 7|27k
FIAE 5= Aok 71 = o] Qlet 10-20602832 =ARE
é}*ﬂﬂﬂﬂl %% —‘?‘—“Ur EIYES %‘%0}04 AAE Az
\:ﬂ E:,'uﬂi__

Table 14. Registration patent of edible insect in main category 19

M- C Filed date Patent No. Title Appl. type
19 2015.11.10.  10-1752253 Insect fish jelly composition using Tenebrio molitor and method for manufacturing Government
thereof)
19  2017.03.16. 10-2118624  Functional salted seafood using larva of edible insects, manufacturing method thereof,  University
and health functional foods comprising the same
19 2017.08.31 10-2031872  Fish cake using squid and arc shell and fish cake manufacturing method University
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Table 15. Registration patent of edible insect in main category 20
M- C Filed date Patent No. Title Appl. type
20 2015.11.10  10-1734067 Swallowing food using Tenebrio molitor and method for manufacturing thereof Government
20 2017.09.04  10-1999718 Artificial meat using the bug Union
20 2017.11.10  10-2035272  Energy bars and a method of manufacturing the same diet that utilizes the edivle insect Government
20 2019.05.09  10-2026350 Snacks using edible insects and methods for producing them Corporation
20 2019.10.01  10-2335219 Salted and fermented food of edible insects and manufacturing method of the same Laboratory
Table 16. Registration patent of edible insect in main category 22
M- C Filed date Patent No. Title Appl. type
22 2015.04.07  10-1725057 Powder soup University
22 2016.04.04  10-1661333  Mealworm shake and the manufacture method for one meal Corporation
22 2016.11.24.  10-1881464  Mushroom, soup comprising mealworm and rice flour and manufacturing method of Corporation
the same
22 2019.09.06.  10-2060283  Method for producing of natural powdered food comprising Tenebrio molitor powder ~Corporation
with increased palatability
22 2019.11.14.  10-2324532 Roast grain powder mixed functional edible insect powder and manufacturing method ~Corporation
thereof
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o 1 geE B2 AERIME A8 B AT AF 4 9 maqman) 9% @ Fizeo] 930 2Yo]
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Abstract

The purpose of this study was to assess consumption and satisfaction with fresh-cut produce in Korean adults. In this study, an
online survey November 9~13, 2020 was conducted with 982 Korean adults age 19~64 (490 males and 492 females) with experience
in purchasing fresh-cut produce in the past year. Among all respondents, the percentage with experience in buying ‘washed or peeled
vegetables’ was the highest (71.18%), followed by those in buying ‘packaged salads/sprouts/ssam vegetables’ (64.15%), ‘pre-cut
fruits/fruit cups’ (59.98%), ‘pre-cut or minced vegetables’ (56.01%), and ‘washed or peeled fruits’ (53.67%), respectively. Among
the types of fresh-cut produce, ‘packaged salads/sprouts/ssam vegetables’ showed the highest satisfaction score at 3.73 pts, and the
overall satisfaction score of fresh-cut produce consumption was also 3.73 pts. Compared to male respondents, female respondents
showed a significantly higher percentage of respondents that purchased ‘packaged salads/sprouts/ssam vegetables’ (p=0.0409),
significantly higher satisfaction scores (p=0.0124), and a higher percentage of respondents considering ‘freshness’ important when
purchasing (p<0.0001). Additionally, the group with high household income comprised a significantly higher ratio of respondents
considering ‘eco-friendly or organic status’ important. The study results may facilitate identify areas for improvement of fresh-cut

produce in the future.

Key words: fresh-cut produce, consumption, satisfaction, adults

HHE AiQlo] gho] ABUo] ghgo] Heldut ThEA
Ed =7} 3T 9o, 20208 A

F21H99] Sk AR o] et &A= #A
o]ar qltt. ofof wt ARgI A7} Boljt AW &
Ve AAo] FhurE A A3star QTk(Ministry of Agriculture,
Food and Rural Affair & Korea Agro-Fisheries & Food Trade
Corporation 2016). A1 H 9| s-Ab=2 ThFstA o=l U
Lo, AEoorEei ] AEFH t2w AHHY AR

2 % QRS AH, u, A EL A 59 7133

< AXAY ool T<ed] AF B AFITES 71t Ao
A ddiz AHT & e s, AdAL 59 AF 2
2 AABFL Uk (Ministry of Food and Drug Safety 2022).
AEojoREelAA o] TAE Y AE WrE, YA AH 5
Aol e AAEelAEe] Akt gl w2 F71)
A glem, 2018 A A FE = o2 oF 18179
of ¢ FE= 20089 2319 U7} Blwe o F 7.9807F S7F
3}tk (Ministry of Food and Drug Safety 2008; Ministry of
Food and Drug Safety 2018). T, o] m] A} T4 4] &2 A&
OFEUAA A0 S0l AdHAFoz PitEe &
Eof gig AN A HER, 228 & 5 G2 fFo
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2 AT e AR O] T offZAe] Q.
e A AT HolA B FARE ATE HH, 2018
AAES] B - fa A FE= oF 8,0899] 4,8337H 0
T FASEITHKIm 5 20192). AIAHO SAHES] YA 2 4
Hlo] thgt X A4 A= obd HilEA Qgtou, I8
W9z Qlg AARe] 7S 52 olg2 A 271911 )
L Aoldt. 4vlae] ZRAAL 19 At ASHo R
Z7Fstal ) O m(Statistics Korea 2021), HHE A2 Q15}0o]
A g A He g MRS SAIskE el AAWA
(Heo & Sim 2016; Ryu 5 2016) A&, At 5 A2 44
AR 4FAE Aok ol F ATE 37 A0E B
Atk w3 %A 02 AP Ut 2T A
Aol QLo oI5 22 180 REE 17 5 3
1, ol AAT & 227F " A4, Aol gt =8
S7tet dZ2E & Al

o]} Zo] AAHY FikEo] et AR 8= AlEA
o7 F7It AR AFEA|T, AHH] FAE] g A
PAT= PR AAHY SAES SR/E vE L9=
A4 A, ATA AR wE B4 A 5ol FekEo Sl
Ar8Fo]tH(Kim 5 2019b; Kim 5 2019c; Park 5 2021). T3St
A ES o) §EF N AH%40] tha HFATEo]
H1E ¥f QJXTHUm 5 2005; Sun 5 2010; Lee & Choi
2014; Choi 5 2019), stug4] 5 574 4go49] o]&olut
191 71t & &8 AT L& 3 A4-s0] F& o|F
T oIT Qi ANAE o A4Ee] SAE T @
TS ZARE AP AT e B A AT HolA ST A
HEAH] A} 6007 T SAAHFE et e, F Be £
7 B o] FE RAF AFEIA 7 FLSE Aol (Kim
S 20192), 3 H 1A= ot AAH O 4R 5 S44
FHE Qaot AR, 3 F= 27 BATE 2AFSHRL7] 0] Al
AHO SAES ZHA ohFA &3 AgHgol At

St Health Plan 20202 ‘#43} A4S 19 500 g o]Ar
AFsh= dHE S7H8 SRE Skl 3lom, 20208 &
FAE= 41.2% cH(Ministry of Health and Welfare 2015). 1]
U 2020 SAGEA AHzzolA THela AAE 19 500 g o
A QA e B8 262%z e A% Aol
%) th(Korea Disease Control and Prevention Agency 2022). $-2]
yato A fae AARE FA5hs B9 4o g AR, <
A & TgstA E8EHI o, BIL FFAA W 29
sS4 @ 4ale] Adoz HARE 497 Bk et
v @rjele] PoIAE ek A wolt A4, B
o] ofeie 3L e AHE Ho] ofeiE Ao o)
o, gheF A H 9] HARES] -8 THHE 812 AR
H ol 5 3 9 Ya AHF S7l= 7o 5
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Zo]th

2 Aol Lt ARl ABRE HideR AAdEe] &
e 2 s, AsAaet FAa, AY Ee FE
< Y7 Aas, A Be A o iR, A4 Be AR
= 3 HARF, Ad Hd 2 BA9 STHAE o] A
7 A5, Al Al 23 ad] H UEE 52 AR TS
AeH B4 wE A9 sAkE2 &H9F BEdE 27l
=2 =EshA Sl

1. AFCHAF 2 T2h

2 AFolA = 20209 114 9L7E 139717 221 A
FEZA AE7]391 nfa =2 Wl H HQl(Seoul, Korea)o] 2]F
sto] HEZRARE 95110, o] ff AAHY A4S
et Aol A= 1589 ArIRlS L& ofjH] AEZRAt
EAA A& £ 8 B T T ST AEAE A
ottt At A AT Ay 9 299 Qltof| v
sto] ghgsteict. mfaEddE Rl 7HlE HES A5
29 FE5to] A o] 83 WD EET =, A=
AFstal glom X 1 oy AAHY FAES 5t
o AH|gE Ho] U= Tk 194] o4 654 w|vt 7} SHEE
AR F & IRF(IAF 490, oA} 427)E 2T Ao A
&5t At A S8 A AERAY S8
o tigt A8 91, 59gt & HAERA] Fofoieltt. &
A= et A8 91 €3] 5 QI(KNUT-2020-25)
= 12 T AFAGA | 5t AP

2. FAIH U R

B Aol AHE HEAE AHHY SRR et 244
HI1A(Lee 5 2009; Ministry of Agriculture, Food and Rural
Affair & Korea Agro-Fisheries & Food Trade Corporation 2016)
€ Fasto] FAEI. AR HE 1d S AlA
"ol FitEs FUste] &Eet Fol e WAkl st
A=), AdEe] FaEd] H8f “sitkEe A, gEe
ZIAY, e e A HA7] 52 7HsEE e &

[e]
THRS, WSE S0 TH, WA
EC:}) ﬁxtfl-j -]%a ﬂ_‘gl——/l\_%a é"é‘ 011-?_’ 7]‘?% T %Xﬂ%
37 £5 ofx, 289 4%

A xRt A4 AFoR ALFALAF
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(k) AF)E AFE3H 0, AAFL 185 kg/m’ TT, 4
AL 185 oA 23 kg’ ©IYE, IHA| S 23 o4} 25 kg’
o]k, BT 25 kg/m’ oJA}S 7]F 02 E 7519 TH(Korean
Society for the Study of Obesity 2020). A1 H O] FAMES ‘3
FE A, gL A, AE e A 9T A
A, Ad B= A oKl a7, AlFH B gES
AR At 7l 9 AP TR ERS &
19 5t Y o7, Ff Al 2] QRA(AALE, Y4HA],
51 Fo99, 184 9 {715 5 A% 95 AR,
A 9 kA, QLR W), UFEE AT
TS RS AAHY FARE SFE TS 9 AA R
ZLof tfote] uf-e TSRy, &Sk Holth, <H50]
o, ‘WHESHA] o= Hotp, ‘Wi WHESSHA| Y=t o] 57
Likert scale® -/ % {ct. E3F AHHO sibES FU5h=
o|f-E XAt o, AHHY FANE] TESHA] =Tt
ST WA THEoHA] Qh=th, RHESSHA] g Holt
SEADoIA = EREEshe olfol Histol: FAFSEIT

)

DO VRN
IS

i

3. SAIEN

ARZAIE dojz] HE ZEE SAS 9.4 version(SAS
Institute Inc., Cary, NC, USAYS o] &50] EA AL A14]5}
ATt AEHSE B ZEHA, HFY Haes vxet
HI&Z 5otk AAHe sAREY o8 dF 2 TEE
59 EA4S =E517] A6 A, AR, THlAsE A
Holo] AL 72 Student’s test = ANOVA testS,
H3EY H49] 79 Chi-square test T+= Fisher®] A& A4
o7 Fo4d HAZ HAISHTE. ANOVA test AA] & {2
St 2}o|7} 1S 7-9-oll= Duncan’s multiple range testS ©]-&
Sto] AFSEAS A BE 49 $A4E foeE

2 p<0.059] Sl AA gk

d

1. EALE

£ A9 UHEARRS Table 19 AAISATE A= &
9827 0. 2GR} 4907(49.90%), IR} 4927(50.10%)°] AL,
19294 A 193 (19.65%), 30~494] AFHE 406
(41.35%), 50~644] AF )= 3837 (39.00%) 22 LeRGTh
TSRS WSS st S0l 6727 (68.43%) 2%
7P ger, 2E ool 7| &R} 6607(67.21%), 1]
SA= 322%(32.79%)°1 ATk AT ALY T FEE
HQl 35} 41 o]AJo] 55475(56.44%) 0.2 71 Worow, o
7R A9 6.91%0 AR 67.21%7 A
&% Folgen, 7HA452 3508 o] 5009hel wlwke.

2 33 AR} 283 (28.829%) 0.2 7 Wkt AT
Aol wlgt HEE BAR AT, HAAFA A7 4557
(4633%)0.% 714 BT YA Ao FAHoR 25
S FTHL SHT AR 4967 (50.51%)0]F2H, Eelo]

Table 1. Participant demographics

Variable Items n(%)
Male 490(49.90)
Gender
Female 492(50.10)
19~29 yrs 193(19.65)
Age 30~49 yrs 406(41.35)
50~64 yrs 383(39.00)
Middle school 8(0.82)
. High school 202(20.57)
Education .
University 672(68.43)
Over graduate school  100(10.18)
. Single 322(32.79)
Marital status .
Married 660(67.21)
1 68(6.91)
Number of
household members 23 360(36.65)
>4 554(56.44)
) o Yes 660(67.21)
Economic activity
No 322(32.79)
<200 106(10.79)
200~349 199(20.26)
Household monthly 350~499 283(28.82)
income (10* won) 500~649 175(17.82)
650~799 118(12.02)
>800 101(10.29)
Underweight 48(4.89)
) X Normal 455(46.33)
Obesity degree" )
Overweight 221(22.51)
Obesity 258(26.27)
. Yes 496(50.51)
Regular exercise
No 982(49.49)
Very bad 9(0.92)
o Bad 148(15.07)
Subjective .health Usually 345(54.38)
perception
Good 263(26.78)
Very good 28(2.85)
Total 982(100.00)

! Underweight; Body mass index (BMI)<18.5 kg/m’, normal; 18.5<
BMI<23.0 kg/mz, overweight; 23.0<BMI<25.0 kg/mz, obesity;
BMI>25.0 kg/m’.
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A7o] £ WES Woldh, Wj Frholan Azl o 2 AMESl SAE TRl o ¥ OIR
AA}= 2917H(29.63%)°] T AR FARES SFE 9 oF L Y o]fof Hist
2020 FRAZEA Aol 2w 194] ol Hel ol of A, A, AALTEE BAG FINe Table 20] A
A BRHAAZA] S 25 kg/m® 0]4h)Q] H]E&-2 38.3% 00 ASEAH. A A FARES] Y RS BAT A3 Al
(Korea Disease Control and Prevention Agency 2021), °|& A Ee= AEE 37 AT E FYT Aol v 5
19~64A4] Aol £25t1 Qe AR TS o gF H]Eo] 7T1LI8%E 7HF 159&2“% o ® ‘A A
HITRE-2 2627%2 AHFoz W2 vjuke-& B} E3 T, AR A (64.15%), Ae #d H H B’
19~644] AgRlol A F2 AZAA o digt AZ Al |- & (59.98%), “Aet T A ohAl xHAE’(ss 01%), ‘Al E=
A il 3ERt HlEo] 31.6%= YERt 492 TH(Korea AL BT BAF(53.67%)9] =0l At T3 AAHO| &
Disease Control and Prevention Agency 2021)5 A2 32} H] AES —7-01 5t= o] Sof tiste] ‘A R0l Yu|E wr] 5f et
oA, FHHOE A%E ST Q1A5HE HIE(29.63%)°] I SERE H[Eo] 40.02%E 7HY w3 oH, HiE AF Y o
=7F TR ZAL] TR FARE 0l A0 & UEETH &0l 7FslA(25.97%), ‘Al &Z0o] HAZ4°(20.88%)2]
&0

2.

O

2 Ut
Table 2. Experienced purchasing of fresh-cut fruits and vegetables n(%)
Gender Age Household monthly income
Variable Male Female )2 value 19~29 30~49 50~64 X value Low" Middle High X2 value (I;l;(;t;lZ)
(0=490)  (n=492) ®» (0=193)  (n=406) (n=383) ®» (n=305)  (n=458)  (n=219) ®
Packaged salads/sprouts/ssam
vegetables
Yes 299(61.02) 331(67.28) 4.1782"  110(56.99) 265(65.27) 255(66.58) 55017  184(60.33) 290(63.52) 156(71.23) gg8507° 630(64.15)
No 191(38.98) 161(32.72) (0.0409)  83(43.01) 141(34.73) 128(33.42) (0.0639)  121(39.67) 168(36.68) 63(28.77) (0.0325) 352(35.85)
Washed or peeled vegetables
Yes 357(72.85) 342(69.51) 13300  132(68.39) 293(72.17) 274(71.54) o947¢  212(69.51) 335(73.14) 152(69.41) 16127 699(71.18)
No 133(27.14) 150(30.49) (02472)  61(31.61) 113(27.83) 109(28.46) (0.6226)  93(30.49) 123(26.86) 67(30.59) (0.4465) 283(28.82)
Pre-cut or minced vegetables
Yes 277(56.53) 273(55.49) (1084  109(56.48) 254(62.56) 187(48.83) 15.1145™ 175(57.38) 258(56.33) 117(53.42) (8447 550(56.01)
No 213(43.47) 219(44.51) (0.7420)  84(43.52) 152(37.44) 196(51.17) (0.0005)  130(42.62) 200(43.67) 102(46.58) (0-6555)  432(43.99)
Washed or peeled fruits
Yes 268(54.68) 259(52.64) (0.4159  105(54.40) 207(50.99) 215(56.14) 51552  155(50.82) 244(53.28) 128(5845) 3355 527(53.67)
No 222(45.31) 233(4736) (0.5192)  88(45.60) 199(49.01) 168(43.86) (03404)  150(49.18) 214(46.72) 91(41.55) (02192)  455(46.33)
Pre-cut fruits/fruit cups
Yes 283(57.76) 306(62.20) 20162  126(65.28) 264(65.02) 199(51.96) 16,8343 169(55.41) 278(60.70) 142(64.84) 49075 589(59.98)
No 207(42.24) 186(37.80) (0.1556)  67(34.72) 142(34.98) 184(48.04) (0.0002)  136(44.59) 180(39.30) 77(35.16) (0-0860) 393(40.02)

Reason of purchasing fresh-cut fruits
and vegetables

To reduce wasted food from 192(39.18) 201(40.85) 56(29.02) 172(42.36) 165(43.08) 125(40.98) 192(41.92) 76(34.70) 393(40.02)
spoilage and expiration

To eat immediately 129(26.33) 126(25.61) 56(29.02) 86(21.18) 113(29.50) 70(22.95) 116(25.33)  69(31.51) 255(25.97)
To save time and effort to 98(20.00) 107(21.75) 52(26.94) 94(23.15) 59(15.40) 63(20.66) 94(20.52) 48(21.92) 205(20.88)
prepare ingredients

To reduce food scraps after 37(7.55)  33(671) 83Ol 11570) 300739) 29(7.57) 303337 2721y 357.64) 13(5.94) 162538 70713
preparing dishes (03018) (0.0009) (0.2981)

Easy to store 15(3.06)  10(2.03) 73.63) 9222  9(2.35) 10328)  9(1.97)  6(2.74) 25(2.55)
Easy to transport 12245)  12(2.44) 8(4.15 13(3.20)  3(0.79) 92.95) 11(240)  4(1.83) 24(2.44)
No time to cook 7(143)  1(020) 3(1.55)  1(025)  4(1.04) 5(1.64)  0(0.00)  3(1.37) 8(0.81)
Etc. 0(0.00)  2(0.41) 0(0.00) 1025  1(0.26) 1033)  10022)  0(0.00) 2(0.20)

Y Household monthly income (10* won): low <350, middle 350~649, high >650.
“p<0.05, ""p<0.001.
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Table 3. Factors influencing fresh-cut fruits and vegetables purchasing n(%)
Gender Age Household monthly income
Variable Male Female  x* value 19~29 30~49 50~64  x* value Low" Middle High X* value (I;l;(;t;lz)
(0=490)  (n=492) ®» (0=193)  (n=406)  (n=383) ®) (0=305)  (n=458)  (n=219) ®
Packaged salads/sprouts/ssam
vegetables
Freshness 212(43.27) 269(54.67) 88(45.60) 210(51.72) 183(47.78) 134(43.93) 229(50.00) 118(53.88) 481(48.98)
Country of origin 70(14.29)  76(15.45) 11(5.70)  61(15.02) 74(19.32) 48(15.74)  73(15.94) 25(11.42) 146(14.87)
Price 66(13.47) 22(4.47) 37(19.17) 33(8.13)  18(4.70) 38(12.46) 37(8.08)  13(5.94) 88(8.96)
Quantity/bundle size 43(8.78)  40(8.13) 383736  24(12.44) 39(9.61) 20(5.22) 797683  34(11.15) 38(830) 11(5.02) 318387" 83(8.45)
Eco-labels, or organic status ~ 32(6.53)  42(8.54) (<0.0001)  10(5.18) 24(5.91) 40(10.44) (<0.0001)  20(6.56)  28(6.11)  26(11.87) (0.0042)  74(7.54)
Food hygiene 33(6.73)  28(5.69) 10(5.18)  18(4.43)  33(8.62) 216.89)  31(6.77)  9(4.11) 61(6.21)
Nutrients 183.67)  7(1.42) 3155 11271 11(2.87) 5(1.64)  11240)  9(4.11) 25(2.55)
Taste 16327)  8(1.63) 10(5.18)  102.46)  4(1.04) 5(1.64)  11(240)  8(3.65) 24(2.44)
Washed or peeled vegetables
Freshness 204(41.63) 239(48.58) 82(42.49) 190(46.80) 171(44.65) 129(42.30) 209(45.63) 105(47.95) 443(45.11)
Country of origin 67(13.67)  81(16.46) 14(7.25)  62(15.27) 72(18.80) 48(15.74)  72(15.72)  28(12.79) 148(15.07)
Price 63(12.86)  40(8.13) 37(19.17)  41(10.10) 25(6.53) 38(12.46) 45(9.83)  20(9.13) 103(10.49)
Quantity/bundle size 43(8.78)  40(8.13) 174451  25(12.95) 38(9.36) 20(5.22) 51.6982""  33(10.82) 34(7.42)  16(7431) 90656  83(8.45)
Eco-labels, or organic status ~ 35(7.14)  37(7.52) (0.0147)  9@e66)  297.14) 34(8.88) (<0.0001)  22(721) 33(721) 17(7.76) (08137)  72(733)
Food hygiene 48(9.80)  43(8.74) 20(10.36) 28(6.90)  43(11.23) 26(8.52)  43(9.39)  22(10.05) 91(9.27)
Nutrients 16327)  7(1.42) 2(1.04)  9222) 12(3.13) 4131)  13(2.84)  6(2.74) 23(2.34)
Taste 142.86)  5(1.02) 4207 9222)  6(1.57) 5(1.64)  9(197)  5(2.28) 19(1.93)
Pre-cut or minced vegetables
Freshness 184(37.55) 229(46.54) 66(34.20) 181(44.58) 166(43.34) 124(40.66) 187(40.83) 102(46.58) 413(42.06)
Country of origin 73(14.90)  79(16.06) 13(6.74)  65(16.01) 74(19.32) 46(15.08)  71(15.50)  35(15.98) 152(15.48)
Price 72(14.69)  36(7.32) 43(22.28) 42(10.34) 23(6.01) 396(12.79)  50(10.92)  19(8.68) 108(11.00)
Quantity/bundle size 49(10.00)  56(11.38) 29.1055™"  31(16.06) 40(9.85) 34(8.88) 79669  34(11.15) 50(10.92) 21(9.59) 75370 105(10.69)
Eco-labels, or organic status ~ 29(5.92)  32(6.50)  (0.0001) 105.18)  22(542) 29(7.57) (<0.0001) 22721y  26(5.68) 13(5.94) (0.9120)  61(6.21)
Food hygiene 51(10.41)  49(9.96) 23(11.92) 36(8.87)  41(10.70) 309.84)  52(11.35) 18(8.22) 100(10.18)
Nutrients 204.08)  9(1.83) 10052)  16(3.94) 12(3.13) 6(197) 15(3.28)  8(3.65) 29(2.95)
Taste 12(245)  2(0.41) 6(3.11)  4(0.99)  4(1.04) 4131)  7(1.53)  3(1.37) 14(1.43)
Washed or peeled fruits
Freshness 188(38.37) 248(50.41) 79(40.93) 198(48.77) 159(41.51) 132(43.28) 198(43.23) 106(48.40) 436(44.40)
Country of origin 74(15.10)  75(15.24) 8(4.15  56(13.79) 85(22.19) 40(13.11)  76(16.59)  33(15.07) 149(15.17)
Price 75(15.31)  38(7.72) 42(21.76)  42(10.34) 29(7.57) 41(13.44)  54(11.79) 18(8.22) 113(11.51)
Quantity/bundle size 35(7.14)  38(7.72) 239743  19(9.84) 32(7.88) 22(5.74) @p4207  28(9.18)  34(742) 11(5.02) 141776 73(743)
Eco-labels, or organic status  31(6.33)  28(5.69) (0.0012)  12622) 22(542) 25(6.53) (<0.0001)  21(6.89) 24(524) 14(639) (0.4366)  59(6.01)
Food hygiene 47(9.59)  37(7.52) 16(8.29)  31(7.64)  37(9.66) 23(7.54)  44(9.61)  17(7.76) 84(8.55)
Nutrients 12(245)  8(1.63) 3(1.55)  9(222)  8(2.09) 6(1.97) 102.18)  4(11.83) 20(2.04)
Taste 28(5.71)  20(4.07) 14(7.25)  16(3.94)  18(4.70) 14(4.59)  18(3.93)  16(7.31) 48(4.89)
Pre-cut fruits/fruit cups
Freshness 182(37.14) 247(50.20) 76(39.38) 188(46.31) 165(43.08) 130(42.62) 199(43.45) 100(45.66) 429(43.69)
Country of origin 69(14.08)  62(12.60) 10(5.18)  55(13.55) 66(17.23) 36(11.80)  69(15.07) 26(11.87) 131(13.34)
Price 78(15.92)  33(6.71) 40(20.73)  42(10.34) 29(7.57) 43(14.10)  47(10.26)  21(9.59) 111(11.30)
Quantity/bundle size 42(857)  40(8.13) 305683  23(11.92) 43(10.59) 61(4.18) 75038  26(8.52)  45(9.83) 11(502) 208657  82(8.35)
Eco-labels, or organic status ~ 30(6.12)  24(4.88) (<0.0001)  73.63) 21(5.17) 26(6.79) (<0.0001)  17557) 173.71)  20(9.13)  (0.1051)  54(5.50)
Food hygiene 42(8.57)  48(9.76) 16(829)  27(6.65)  47(12.27) 31(10.16)  40(8.73)  19(8.68) 90(9.16)
Nutrients 12(245)  9(1.83) 1052 9222 11(2.87) 3(098)  12(2.62)  6(2.74) 21(2.14)
Taste 35(7.14)  29(5.89) 20(10.36) 21(5.17)  23(6.01) 19(6.23)  29(6.33)  16(7.31) 64(6.52)

" Household monthly income (10* won): low <350, middle 350~649, high >650.

p<0.05, "p<0.01, “"p<0.001.
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Table 4. Satisfaction of fresh-cut fruits and vegetables
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Gender Age Household monthly income '
. Total
Variable Male Female t value 19~29 50~64 F value Low” Middle High F value (1=982)
(0=490)  (n=492) ®) (n=193) (n=383) @) (©=305)  (n=458)  (n=219) (12)]
Satisfaction
Packaged salads/sprouts/ssam 3.6740.63 3.78+0.69 —2.51" 3724070 3.75£0.67 3.70+0.62 0.45 3.70+0.69 3.75+0.65 3.72+0.64 0.62  3.73+0.66
vegetables (0.0124) (0.6408) (0.5391)
Washed or peeled vegetables ~ 3.6120.71 3.73+0.68 264 3.68+0.77  3.67+0.69 3.65+0.67 0.15 3.63+0.71 3.68+0.68 3.69+0.71 078 3.67+0.70
P & OEDIL 2SS 0.0083) T OEDOT2OEOT0ge1g) T 2OFROS SOERIL g 4500) O
Pre-cut inced tabl 3.5740.77 3.56+0.83 020 3.73+0.83" 3.59+0.81° 3.46+0.76° 752 3.56+0.77 3.59+0.82 3.53+0.80 0.54 3.57+0.80
€-cut or minced vegetables . . . . (08381) . . . . K . (00006) . . . R . . (05838) . .
Washed or peeled fruits 3554079 3.64+0.76 184 3.63+0.82  3.58+0.77 3.59+0.76 025 3.59+0.77 3.59+0.75 3.61+0.86 0.09 3.59+0.78
p ’ ’ ’ ’ (0.0658) ’ ’ ’ i ’ (0.7760) ’ ’ ’ ’ ’ ’ 09177) ’
Pre-cut fruits/fruit cups 3514086 3.59+0.84 150 3.66+0.91°  3.58+0.84% 3.46+0.82" 3.96' 3.53+0.91 3.56+0.81 3.56+0.84 0.08 3.55+0.85
P ’ ’ ’ ’ (0.1337) ’ ’ ’ : ’ (0.0194) ’ ’ ’ ’ ’ ’ 09197) ™ ’
Total satisfacti 3.70£0.59 3.76£0.56 159 3.70£0.66  3.76+0.57 3.7240.53 079 3.76+0.56 3.72+0.58 3.72+0.60 041 3.7340.57
otal satisfaction . . . . 0.1132) A . . . . . (0.4558) . . . . . . 0.6669) .
Reason for dissatisfaction
Due to a high price compared  5(31.25)  3(33.33) 3(33.33)  3(42.86) 2(22.22) 2(50.00)  2(15.38)  4(50.00) 8(32.00)
to the quantity of the product
Due to a high price compared  3(18.75)  2(22.22) 2(22.22)  1(1429)  2(22.22) 0(0.00) 4(30.77)  1(12.50) 5(20.00)
to raw material
Due to a high price compared  3(18.75)  2(22.22) 2(22.22)  0(0.00) 3(33.33) 2(50.00)  2(15.38)  1(12.50) 5(20.00)
to the quality of the product 2.1050Y 8.2143 10.0962%
Due to a limited variety of products 1(6.25) 1(11.11) 09038) 0(0.00) 1(1429)  1(11.11) (0.7682) 0(0.00) 2(15.38)  0(0.00) 0.6075) 2(8.00)
Not satisfied with the quantity — 1(6.25) 0(0.00) 1(11.11)  0(0.00) 0(0.00) 0(0.00) 1(7.69) 0(0.00) 1(4.00)
or bundle units
Not satisfied with the packaging 1(6.25) 1(11.11) 0(0.00) 1(1429)  1(11.11) 0(0.00) 1(7.69) 1(12.50) 2(8.00)
Etc. 2(12.50)  0(0.00) 1(11.11)  1(14.29)  0(0.00) 0(0.00) 1(7.69) 1(12.50) 2(8.00)

Meanzstandard deviation or n(%).

D Values with different superscripts within a row are significantly different by Duncan’s multiple range test (p<0.05).

? Household monthly income (10* won): low <350, middle 350~649, high >650.

3 Fisher exact test.
“p<0.05, "p<0.01, “"p<0.001.
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Abstract

The purpose of this study was to explore the marketability by developing a fresh HMR product for improving hyperlipidemia
and dieting for elderly chronic disease patients and young people pursuing healthy beauty. The diet menu increased the ratio of
fresh vegetables and mushrooms, and chicken breast and cheese were used as protein sources. By using whole grains, the supply
of vitamins and minerals was strengthened while minimizing calories. Regarding the recipe, the diet menu was mainly prepared in
the form of salads, risotto, and pasta. In the hyperlipidemia improvement menu, the proportion of fresh vegetables was increased,
and as protein sources, pork shank, tofu, seafood, etc. with minimal fat were used. As a carbohydrate source, whole grains were
mainly used to minimize calories while strengthening the supply of vitamins and minerals. In the recipe, it was prepared in the form
of steamed or bibim-myeon, and it was also produced in a form such as paella. As a result, the developed menu was analyzed
as low-calorie and evenly comprised of essential nutrients, which can satisfy palatability and nutrition.

Key words: hyperlipidemia, diet, fresh convenience HMR product
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Table 3. Condition of HPLC analysis

Condition of HPLC analysis

Detector RI detector
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Table 5. The composition of menu 1

Menu 1 480 g/one serving
Material Unit Material Unit Amount
Broccoli g 20 Oats g 20 Oligosaccharide g 20
Sweet pumpkin g 30 Yul-meu g 20 Chopped onion g 35
Eggplant g 10 Couscous g 10 Chopped green onion g 20
Material Chrysanthemum g 15 Chicken breast g 120 Corn g 30
Green beans g 10 Sesame oil mL 5 Opyster sauce g 10
Yellow paprika g 10 Chili sauce g 20 Salt g 5
Red paprika g 10 Teriyaki sauce g 10 Pepper g 5
Olive oil g 20 Garlic g 15
Black olive g 5 Green olive g 5
1. Soak oats, barley radish, and couscous to make the rice mushy, and add sliced black olives and green olives.
2. Chicken breast sauce: Chili sauce, teriyaki sauce, oligosaccharide, oyster sauce, garlic, sesame oil, onion, minced green onion and pepper are added
to the sauce and heated, then sieved to make a liquid sauce. Spread this sauce on the chicken breast with a brush and cook it in an oven at 180C
Recipe for 10 minutes. The color and temperature must be adjusted in the oven to avoid burning.

Spread sweet pumpkin and blanched broccoli with olive oil and put it in the oven as in 2 and cook until it is colored.

Cut eggplant, green pepper, and mushrooms into appropriate sizes, sprinkle with olive oil, salt, and whole pepper, marinate, and bake on a direct fire or in an oven
Serve the corn out of the can.

Put them all in a lunch box. Appropriately garnish.

AN

Table 6. The Composition of Menu 2

Menu 2 Hamberger steake and whole grain risotto 377 glone serving
Material Unit Amount Material Material Unit Amount
Minced pork g 40 Green beans g 10 Thyme g 2
Ground beef g 30 Potato g 10 Salt g 2
Onion g 10 Green bell pepper g 10 Pepper g 2
Flour g 5 Red bell pepper g 10 QOats g 30
Material Milk mL 5 Oyster mushroom g 10 Brown rice g 30
Garlic g 5 Egg plant g 10 Olive oil g 20
Thyme g 2 Cherry tomato g 10 Salt mL 3
Ginger juice mL 2 Demigrass g 30 Pepper mL 3
Nutmeg mL 1 Red wine g 30 White wine g 30
Onion g 10 Reggiano cheese g 15

. Make a hamburger (2 types of meat. Mix egg white, flour, salt, pepper, parsley, garlic, fried onion, milk, thyme, ginger juice, etc.)
. Slice the side vegetables, sprinkle with olive oil, salt, pepper, and grill over a direct fire.

. Add red wine, garlic, ginger, salt, pepper, and herbs to the semi-finished demi-glace and boil it to make the sauce.

Make risotto after soaking grains. Topped with Parmigiano cheese.

. Soak the vegetables for salad in ice water to make them crispy.

. Put them all in a lunch box. Appropriately garnish.

. Give dessert fruits as seasonal fruits.

Recipe

N U AW —
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Table 7. The composition of menu 3

Menu 3 Meat ball whole wheat pasta 445 g/one serving

Material Unit Amount Material Unit Amount Material Unit Amount
Ground beef loin g 60 Demigrass g 50 Red bell pepper g 10
Onion g 20 Tomato sauce g 30 Eggplant g 20
Zanpa g 10 Penne g 50 Green beans g 20
Material Garlic g 10 Black olive g 10 Chrysanthemum g 20
Olive oil mL 10 Cherry tomato g 10 Seasonal fruit g 50
Sesame g 5 Boccocini g 5 Basil g 10
Sugar g 5 Broccoli g 20 Pepper g 5
Green bell pepper g 10 Salt g 5

. Mix the ingredients for the ball (chopped onion, garlic, green onion, sesame, sugar, pepper, etc.) to make a ball and color it in a frying pan.

. Season demi-glace with onion, garlic, olive oil, basil pesto, salt and pepper in tomato coulie.

. Add the cooked balls to this sauce and heat to mix.

. Cut vegetables into small pieces, add olive oil, salt, and pepper, and bake over a direct fire or in an oven.

. Boil penne for 8 minutes and sprinkle with black olives, cherry tomatoes, boconcini cheese, salt, whole peppercorns, olive oil, and Parmesan cheese.
. Put them all in a lunch box. Properly garnish with black olives.

Recipe

AN L AW =

Table 8. The Composition of Menu 4

Menu 4 Pork konjac bibim noodle set 450 g/one serving

Material Unit Amount Material Unit Amount Material Unit Amount
konjac noodles g 50 Soy sauce g 3 Onion g 10
Pork g 50 Zanpa g 3 Carrots g 10
Teriyaki sauce g 10 Sesame g 3 Kochujang g 10
. Garlic g 10 plum juice g 5 Oligosaccharide g 3
Material . . .
Oligosaccharide g 5 Green beans g 20 Vinegar g 5
Apple concentrate g 10 Tofu g 30 Ginger juice g
Sesame oil g 11 Garlic slices g 10 Seasonal fruit g 50
Ginger g 5 Soy sauce g 5 Eggplant g 20
Onion slices g 20 Lettuce g 40 Cabbage g 30
. Marinate pork in seasoning and grill without oil. Slightly fry the onion slices and green onion.
. Stir-fry boiled green beans, garlic slices, and salted tofu in a frying pan with sesame oil, add tsuyu seasoning and cook.
Recipe Cut eggplants, steam lightly, drain well, and mix with seasoning.

. Keep bibim vegetables cold and remove from heat.
. Make bibim sauce and put it in a sauce bowl.
. Blanch the konjac slightly and rub it in sesame oil.
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Table 9. The composition of menu 5

Menu 5 Mushiroom spicy pork loin 480 g/one serving

Material Unit Amount Material Unit Amount Material Unit Amount
Pig avalanche g 50 Curry g 20 Mushroom g 30
Barley g 50 Brown rice g 60 Arabesque pepper g 50
Material Broccoli g 10 Cauliflower g 10 Slam g 50
Bracken g 10 Soy sauce g 5 Garlic g 5
Lettuce g 30 Cheongchi curry g 20 Red chili curry g 20
Radicchio g 10 Oil dressing g 50 Seasonal fruit g 50

. Fry the pork belly and garlic in olive oil first, then add the broth and cook the curry.

. Blanch broccoli and cauliflower and toss with arabesque peppers with makjang Blanch bracken and season with soy sauce and garlic sesame oil.
. Prepare the salad vegetables by putting them in ice water in a colorful way. Prepare carrots, beet Julienne, cherry tomatoes, and radishes thinly.
. Make brown rice.

. For dressing, add olive oil, minced garlic, vinegar, onion, green onion, pepper, salt, oligosaccharide, and grind with macseo.

. Put them all in a lunch box. Appropriately garnish.

Recipe

(o R S N S

Table 10. The composition of menu 6

Menu 6 Squid ink paella 430 g/one serving

Material Unit Amount Material Unit Amount Material Unit Amount
Temple;:thinly sliced g 50 Shrimp g 30 Clam broth g 20
Cherry tomato g 20 Soaked cereals g 100 Squid ink g 15
Material ~ Tofu (1 cm square) g 30 Anglerfish (3 cm square) g 30 Masala powder g 15
Tomato coolie g 30 Whole wheat fig bread g 20 Cucumber g 20
Radish g 10 Cheongchi curry g 20 Kale g 20
Lettuce g 20 Garlic and lemon oil g 60 Seasonal fruit g 50

—_

. Squid ink, paella: Put olive oil in a pan and stir-fry the mixed grains. When half cooked, add squid ink, 100 mL of water, 1 tsp of vongole powder,
and 50 mL of fresh cream and cook over medium heat. Continue to adjust the concentration and when the rice is cooked, add seafood such as tomato
concase and squid and cook for 1 minute, then sprinkle with 1 tsp of Parmesan cheese.

2. Mediterranean fish tofu ball seasoning: 1 tsp of olive oil, 1 tsp of masala, 1 tsp of garlic, 1 tsp of lemon juice, 20 g of onion chop, 1 tsp each of

Recipe butter, salt and pepper, 2 Tsp of tomato couli grilled tofu, fish meat put it in a pan, add the seasoning and stir-fry slightly.

3. Keep whole wheat fig bread and radish pickles as ready-made products.

. Soak the vegetables in ice water, drain them, and tear them out appropriately. For decoration, top with beets, carrots, radish, etc.

5. Dressing: Vinegar oil-oil 3 tsp, vinegar 1 tsp, salt and pepper 1 pinch, onion chop 3 tsp, garlic 3 tsp, mustard 1 sp oligosaccharide or xylitol 1 tsp,

lemon juice 2 tsp.

~
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Table 11. Analysis of nutrients in diet menu
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(Calorie: kcal/100 g, other nutrients: mg/100 g)

Test Menu
(&)
Menu 1 Menu 2 Menu 3
Kcal 129.191%10.091° 150.756+14.210° 151.873+12.354
Na 111.964+10.576 275.461425.34° 155.042420.897°
Carbohydrate 18.824+0.234™ 16.118+2.19 20.199+3.451
Sugars 2.413+0.346™ 3.556+0.372 2.920+0.267
Fat 3.063+0.411° 6.892:0.652° 5.33740.675°
Trans fatty acid 0.004:£0.0005™ 0.012:0.004 0.021£0.004
SFA 0.591+0.067™ 1.714+0.249 1.386+0.167
Cholesterol 5.290+0.782° 9.133+0.911° 3.138+0.453*
Protein 6.582+0.610™ 6.065+0.894 5.761+0.561

All values are meantS.E.

Values within a row with different superscripts are significantly different at p<0.05 by Tukey’s test.

NS: Not significant at p<0.05 by Tukey’s test.

Table. 12. Analysis of nutrients in hyperlipidemia improvement menu

(Calorie: kcal/100 g, other nutrients: mg/100 g)

Test Menu
Menu 4 Menu 5 Menu 6

Kecal 116.427+10.043™ 107.482+11,987 131.616+15.67

Na 201.649+21.067* 225.971+24.054° 400.946+35.67°
Carbohydrate 8.546:0.876" 18.329+2.109° 15.246+1.456°
Sugar 2.429+0.254" 2.145£0.113 2.847+0.215

Fat 5.547+0.476" 1.298+0.125° 5.120+£0.422°
Trans fatty acid 0.0120.001™ ND 0.003+0.0003
SFA 1.39+0.243° 0.333+0.022° 7.550+£0.983°
Cholesterol 8.7610.754° 0.036+0.001° 3.138+0.351°
Protein 8.080+0.564™ 5.621+0.054 6.138+0.672

All values are meantS.E.

Values within a row with different superscripts are significantly different at p<0.05 by Tukey’s test.

NS: not significant at p<0.05 by Tukey’s test.
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2.1~2.8 mg/100 g FE YePH AT At ZShA 4 9
2 AHEFFS 2+t 13~5.5 mg/100 g, 0.3~1.3 mg/100 g,
03~1.13 mg/100 g& YePH Tt ERAALEF A& A
A ofF FaFgolon Tl 2 5.6~8.0 mg/100 g
$F2 Yer it 230z ety vhe Aol
A A5 JUZES Z1F TR Ao BAEo] 7|54
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=
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Research Ethics Rules of the
Korean Society of Food and Nutrition

Amended on 23/06/2008  Amended on 21/04/2016
Amended on 03/12/2016

Chapter 1 General Provisions

Article 1: Definition of Research Ethics
The term “research ethics” means honestly conveying information in the research conduct, using resources efficiently,

and performing responsible study by objectively and accurately reporting study results.

Article 2: Purpose of Ethics Regulations
This regulation aims to enhance research ethics to members of the Korean Society of Food Science and Nutrition
(hereinafter referred to as “the Society”) and prevent research misconducts by proposing standards to secure ethics and

truth in academic research and fairly verify misconducts.

Article 3: Application Objects of Ethics Regulations
These regulations shall apply to all of the registered members as well as any members related to contents presented in

all publications (the journal of the Society and symposium publications) regularly issued in the Society

Chapter 2 Ethics Regulations on Research Conduction

Article 4: Truth in Research
An author who conducts a research and presents its results and a dissertation review committee member who evaluates
the research results shall carry out research activity transparent and sincere without doing any act against conscience as

scholars

Article 5: Data Management

5.1. A researcher shall confirm the ownership of data and authorization to use the data prior to collecting necessary
data. In addition, the researcher must carry out the study with clear understanding on the obligation and right imposed
upon the collection or disclosure of data.

5.2. Data shall be collected and recorded through appropriated measures in reliable and valid manner and must be
retained for a certain period of time for other researchers to verify results and assessable to be used as other purposes

by publicly presenting the findings.

Article 6: Presentation of Research Results
All of the research results shall be accurately reported with a thorough and reasonable explanation. An honest and
transparent evaluation must be conducted to examine if research methods and researcher’s opinions are adequately

presented in the findings or results of the study.

Article 7: Retention of Copyright
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In principle, the copyright is given to the authors who made significant contributions in the research. However, the
Society, the publisher of the journal and publications of symposiums, has the right of using the copyright in case the

findings are used for the purpose of public interest such as education, and others.

Article 8: Order of Authors and Affiliation

8.1. For the space stating the authors, the order of authors shall be determined pursuant to the contribution made on
the research upon the mutual consent among corresponding authors. In addition, the authors shall be able to explain the
principles of such orders.

8.2. In principle, the affiliation of the author is stated by the name of the institution at the time of the research
conduct. However, when other customary practices are applied in other field, the author may state the affiliation in

accordance with custom.

Article 9: Responsibility of the Corresponding Author or Senior Author

The corresponding author or senior author shall take responsibility for accuracy of data, the list of all authors, approval
for final draft of all authors, all of the exchanges and responses to questions, and others by representing co-researchers.
In addition, the corresponding author must be fully aware of that mistakes and omissions made by himself/herself and

co-researchers have a great influences in their careers.

Article 10: Citation Principles of References

10.1 The author may cite the part of other researchers’ study in his/her research paper as the original text or the
translated version.

10.2 The author shall take all possible measures to ensure the accuracy in stating sources and making the list of

references.

Chapter 3 Ethics Regulations on Misconduct

Article 11: Definition of Research Misconduct

11.1. The research misconduct is defined as the fabrication, falsification, plagiarism, and other unfair activities generated
in the process of designing, carrying out, reporting, and evaluating and assessing the research.

11.2. “Fabrication” means reporting the research data or results, etc. that do not actually exist but have been fabricated.
11.3. “Falsification” means manipulating research data or equipment and process or exhibiting research record
inaccurately by deliberately changing or deleting research results.

11.4. “Plagiarism” means using the entire of partial research ideas, processes, results, and etc. protected under copyright
law of any other person without citing the appropriate sources and acknowledging the contribution of the founder of
such findings.

11.5 “ Repeated publication” means publishing an identical or almost similar research in other journals two (2) or more

times without stating the initial research contents that have been already presented to publishers or readers.

Article 12: Types of Plagiarism
Types of plagiarism is classified as “idea plagiarism”, “text plagiarism”, copying a part from other persons’ text without
citing the source for the ideas of other authors, “mosaic plagiarism”, combining a part of a text with a few words

added, inserted, or replaced with synonyms, and others.
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Article 13: Prohibition of Distortion in References

13.1. Cited references shall only includes directly related references to the contents of research paper. The author shall
not deliberately include irrelevant references for the purpose of intentionally increasing citation index of articles or
journals and the probability of publication of the manuscript.

13.2. The author shall not biasedly include only references favorable to data or theories of his/her articles. The author

has ethical responsibility to cite references contradicting against his/her point of view.

Article 14: Practices to Avoid

The following practices should be avoided including a practice of “honoring” author by listing unqualified authors who
have made no contributions in publishing research papers as one the authors, practice of dividing a research into many
studies only to increase the number of published articles, and practice of hastily publishing articles without review

process.

Article 14-2 : Bioethics
When submitting a paper on human subjects, It should be noted in the paper that IRB approval and consent of the
subject has been obtained. A copy of the IRB approval must be submitted by e-mail of society. The effective date of

IRB approval is as follows.

Date of enforce
Research type (After date of enforce, make Note
indication of submission)

human subject Jul, 1, 2017
Animal experiment Jul, 1, 2017 Suspend periods(6 month ~ 1 year)
Question investigation for minimize of researchr's confusion

. Jan, 1, 2018

(survey and sensory evaluation)

Chapter 4 Ethics Regulations for Dissertation Review

Article 15: Responsibilities and Obligations of Dissertation Examiner

15.1. The dissertation examiner shall report the review results to the Publishing Committee within the period stipulated
in the review regulations by sincerely examining the submitted dissertations.

15.2. The examiner shall immediately turn in the research paper to the Publishing Committee once the submitted
dissertation is determined to be inadequate for the examiner to review.

15.3. The examiner shall objectively evaluate the dissertation by applying strict scientific and research standards
regarding the quality of dissertation, the experimentability of research, and conceptuality and interpretation, and must be
able to adequately explain or support the assessment made upon his/her judgement.

15.4. The examiner shall respect the author’s intellectual independence, prevent the author from wrongfully citing other
scientists’ research, and well coordinate contradictions that arise out of the relationship between interested parties.

15.5. The examiner shall abide by the confidentiality of research paper that is still in the process of reviewing and
shall not publicize any information, assertion, interpretation or any other matters of the unpublished manuscript without

the consent of the author.
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Article 16: Unethical Acts of Examiner

For fair evaluation and confidentiality, examiners shall refrain from performing any of the following unethical acts.

16.1. an act of assigning research paper view that is requested to the examiner to post-graduate students or any third
party

16.2. an act of discussing the contents of research paper while the viewing of the dissertation is still in progress.

16.3. an act of turning in the copy of research paper or retaining the paper without shredding it despite the review
process is completed

16.4. an act of using abusive words categorized as a form of defamation of character and personal attack in the
process of dissertation review

16.5. an act of evaluating the dissertation without reading the paper

Article 17: Responsibilities and Obligations of the Publishing Committee : Delete(21 April 2016)

Chapter 5 Implementation of the Research Ethics Regulations and the Ethics Committee

Article 18 Duty of Obedience
The members of the Society shall take responsibilities on their research activities upon the signing up as the member,
accept research misconduct seriously and they are obligated to comply with the research ethics regulations of the

Society.

Article 19 Report and Investigation of Violations of the Ethics Regulations
In case where a member of the Society recognizes the ethics violation of another member, the member must remind
the ethics regulations to the another member and shall immediately notify the Ethics Committee when the violations are

not corrected.

Article 20 Purpose and Composition of the Ethics Committee

20.1. The Committee aims to verify the allegation and truth of research ethics violations in accordance with the ethics
regulations stipulated in the Society.

20.2. The Committee shall consist of about seven (7) commissioners. The president of the Society shall serve as the
chairman of the Committee and the vice chairman shall serve as the chief of editor. The other members of publishing
commissioners shall be appointed by the president of the Society upon the recommendation of the head of the

Publishing Committee.

Article 21: Rights of the Ethics Committee

21.1. The Ethics Committee is authorized to receive reports on alligation of the research misconduct and investigate for
the verification of truth.

21.2. The Committee may impose sanctions as stipulated in the Society regulations, if violations are verified to be true
upon the conduction of extensive investigation with informants, examinees, witnesses, other persons to attend, and

submit materials relevant to the case.

Article 22: Judgment and Sanctions of the Ethics Committee
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22.1. The verification process of violation shall be conducted in accordance with the phases of preliminary examination,
main examination, and judgement and the process must be terminated within six (6) months. Provided, That the
investigation period may be extended upon the approval of the chairman of the Committee in case the investigation is
deemed difficult to be completed within the stipulated period

22.2. In case an informant or an examinee is dissatisfied with the judgement, those persons may raise an objection in
writing within thirty (30) days after they are informed of the notification. In such event, the Ethics Committee may

reinvestigate, if necessary, upon the reviewing objection.

Article 23: Protection of Informant and Examinee

23.1 The Committee is responsible for the protection of informant and investigated subject in the event that the
informant receives disadvantages or unjust pressure due reporting alleged misconduct and its investigation, the
Committee shall take all necessary measures to protect the informant.

23.2 The informant has right to request necessary information on investigation process or schedules after reporting
alleged misconduct and the Committee shall faithfully comply with it.

23.3 The identity of the examinee shall not be disclosed and attention shall be paid to the protection of the honor and

rights of the examinee until a judgement on alleged misconduct has been reached by the Committee.

Article 24: Procedures and Contents of Disciplinary Sanctions

24.1. In case where any disciplinary sanctions need to be taken, the chairman of the Committee shall convene the
meeting and conclusively determine if disciplinary sanctions will be imposed or not and the forms of sanctions.

24.2. Once the sanction is finalized, the member may be suspended or deprived from research paper submission and
member’s qualification for the next five (5) years and such measures may be informed or publicized to the subject or

his/her affiliated institution and journals.

Article 25: Revision of the Ethics Regulations

25.1. In case where revision of the ethics regulations is required, the amendment shall be prepared by the Board of
Directors, deliberated to the Board of Executives, and decided by the resolution of the Advisory Council.

25.2. Members who pledged to comply with the previous regulations shall be deemed to agree to comply with the

amended regulations without additional pledge.

Addendum

Article 1: Date of Enforcement
These regulations shall enter into force on June 23rd, 2008.
Article 2: Date of Enforcement
These regulations shall enter into force on april 21rd, 2016.
Article 3: Date of Enforcement

These regulations shall enter into force on december 3rd, 2016.
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Guidelines for Submitting Manuscripts

Guidelines for Submitting Manuscripts

. The journal of Korean Society of Food Science Nutrition

shall publish review research articles, research notes,
and provided, That reviews shall be published only in
cases of appointment by the Society and deliberation of

the Publishing Committee.

. In principle, the first author and corresponding author

among paper contributors shall be limited to only members

of the Society excluding invited research papers.

. Submitted manuscripts should not have been published

before in any other journals.

. The author should submit the manuscript electronically

via online submission at the Society's website (http:/ksfn.kr).

. For information of Manuscript submission please contact

the editor.

E-mail: foodnutrl@naver.com

. Research paper review, selection, publishing order, printing

order shall comply with review and publishing regulations.
The receipt date of manuscript shall be the arrival date

of manuscript by online submission to the Society.

. Peer review

“Peer review” is used to help ensure the highest possible
quality in published manuscripts. All manuscripts will
be treated as confidential and will be critically read by
at least two anonymous reviewers, selected by the editor
and associate editors. Scientists with expertise in the
subject matter will evaluate the manuscript for validity
of the experimental design and results of originality,
significance, and appropriateness to the journal. The
corresponding author is notified as soon as possible of
the editor’s decision to accept, reject, or request minor

10.

Amended on 05/07/1988 Amended on 10/12/1990
Amended on 16/08/1996 Amended on 18/12/1998
Amended on 08/08/2002 Amended on 08/03/2003
Amended on 26/03/2004 Amended on 25/03/2006
Amended on 25/03/2009 Amended on 14/08/2010
Amended on 22/06/2012 Amended on 20/06/2013
Amended on 28/09/2013 Amended on 20/06/2014
Amended on 17/12/2015 Amended on 16/06/2016

or major revision of manuscripts. The editor will consider
the revisions, and recommend to the editor-in-chief either
to accept or reject the revised manuscript. The author
will then be informed by the editor-in-chief of the final
decision. When the final revised manuscript is completely
acceptable according to the The Korean Society of
Food and Nutrition format and criteria, it is scheduled

for publication in the next available issue.

. The language in the manuscript should be Korean or

English in A4-size paper setting, typed using a computer
with font size of 10~12 points and the line spacing
should be set at 200%.

. The author should provide the title in Korean and English,

the author’s (or authors’) name(s), and affiliation on the
first page of the manuscript. The running title should
be provided at the upper part of the title page. If the
number of authors is two or more, " mark should be
indicated in front of corresponding author. If affiliations of
should
be put at the end of authors name in order. The same

sk dokok

authors are different, superscriptions of

marks should be put in front of respective affiliation.
The corresponding authors should provide author’s name
in English, affiliation, affiliation address, telephone, fax,
and e-mail. The authors’ names in Korean should have

[T3RL)

in between the name and the author’s names in

731

English should have “” in between the name.

The English abstract should be provided in case of Korean
manuscript on the second page of the manuscript. The
abstract must not exceed more than 200 words in one
paragraph and it should provide a general view of the
manuscript by including the research objectives, methods,
and results. About 5 keywords should be included at
the bottom of the page. (All of the keywords should be
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14.

15.

16.
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written in lowercase letters.)

Article structure should be in order of introduction,
materials and methods (or research methods), results and
discussion, summary and conclusion and references, in
standard. In addition, the manuscript should be in written

in a continuous form regardless of page number.

Research Notes are brief reports of limited scope that
contribute new knowledge. The formatting is the same
as the Research Articles. Research Notes are suggested
not exeeding 2500 words. The tables and figures are

limited up to 3 in any combination.

Titles and descriptions of tables and figures should be
all provided in English. Titles should be provided in
order of Table 1, Fig. 1, and etc. and in clear and precise
manner so they could be understandable without referring
to the text. The title of table should be given at the top
of the table and the title of figure should be given at
the bottom of the figure. Tables and figures should be
stated as Table 1, Fig. 1 and etc. when they are quoted
from the text body.

Footnotes should be expressed as Arabic numerals of "
23 at the bottom of tables, and no sign should be
used. Moreover, ~ ~ marks must be used to present
significance probability of p<0.05 or p<0.01 in statistical
analysis. In multiple range test, alphabets of * > & ¢ 4
ete.

should be used and the explanations should be
stated at the bottom.

All of the tables and figures may be presented in the
middle of the text body or on separate sheets of paper
to be attached at the end of the manuscript in order.
The exact locations of tables and figures should be properly
stated in the text. Pictures must be neatly produced by
photography or a computer to be directly used as original

images.

All sources cited in the text must provide author’s name
alphabetically and the year, and, in principle, all references

must be provided in English. The examples of cited

references are as follows:

1) Cited references should be presented as surname in
English and the year in parentheses at the corres-
ponding part. For the citation of a single author, his/
her initial(s) and surname should be provided. For
the citation of two authors, only surnames should be
provided. For one work by more than three authors,
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by the same author by year of publication, the signs
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the year.
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Kim & Lee (2007) is ---
Kim et al. (2008) is -
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2) For several citations in the text, the cited sources should
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order of authors, in case of the same year.

e.g. (Lee et al. 2007; Kim HJ 2008; Park & Kim 2008)

17. KSFAN actively recommends to cite articles (2 or more)

published in the journal of the Society.

18. The arrangement of references shall be put in alpha-
betical order of author’s last mame. Abbreviation of
journal in cited references shall comply with inter-
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Brock TD, Smith DW, Madigan MT. 1984. Biology of
Microorganisms. pp.100-105. Prentice-Hall. Inc.
AOAC. 1980. The Association Official Methods of Analysis.

13" ed. pp.3508-3515.

3) Bulletin, Dissertations
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4) Patents
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5) Oral Presentation of Manuscript at Symposia

Huhtanen CN. 1988. Preparation of cold water dispersable
cocoa powder. Abstract 21, 42" Ann Meeting Inst
Food Technol Atlanta

6) Internet Source

Korean National Statistical Office. 2007. The statistics of
mortality and the cause. Available from http://www.
kostat.go.kr [cited 20 January 2014]

19. Article abbreviations should be presented in accordance
with Chemical Abstracts. Academic terms, if possible,
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20. The quantity always should be express in Arabic numerals
and units should be express, if possible, in accordance
to the International System of Units (SI). Units and
abbreviations of predicate terms shall abide by recommen-
dation provided by the Society. However, in case where
there is any unavoidable reason, such exceptions must

be clearly explained in the beginning of the text.

21. In principle, revision is accepted during the proofreading
made by only the authors of the manuscript. No changes
or insertions shall be made in the contents during the
revision. Provided, That matters, in case of deemed
necessary, may be revised by an editor. The copyright
of all published articles in the journal of KFN shall
devolve on the Society.

22. The paper contributor should pay the expenses for publi-
cation (50,000 KRW/page). In case of color printing of
images and book publication with more than 30 volumes,
the actual expenses must be paid by the paper contri-

butors.

23. The number of published article per main author is limited
to two in each issue, and 30 or less of fully edited
papers will be submitted by the 20™ of that month.

24. Any matters not explicitly stated in these regulations

shall be determined by the Publishing Committee.

% Guide for authors have been partially amended as of June 16™, 2016. Please refer to the guidelines for more details
for manuscript submission commencing from Volume 29, Issue 4.
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