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a) Synthesis of assessment of observed change in hot extremes and

confidence in human contribution to the observed changes in the world's regions
Type of observed change
in hot extremes

Noth 5
. Increase (41) |
‘ Decrease (0) '

O Low agreement in the type of change (2)

O Limited data and/or literature (2 il

Confidence in human contribution
to the observed change

e0e High
o0 Medium
o Low due to limited agreement

0 Low due to limited evidence
Type of observed change since the 19505
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b) Synthesis of assessment of observed change in heavy precipitation and
confidence in human contribution to the observed changes in the world's regions

Type of observed change
in heavy precipitation North
America
NWN
Q Increase (19) F .
O Decrease (0}
P :
Low agreement in the type of change (8
~
AN ) Central
,\)' Limited data and/or literature (18) America

Confidence in human contribution
to the observed change

eee High
o0 Medium
o Low due to limited agreement
0 Low due to limited evidence

Australasia

Type of observed change since the 1950s
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a) Annual mean temperature change (°C)

at 1°C global warmi
¢ ke Obsemddnmperl‘cyuhalmm Simulated charge at 1°C global warming

Warming at 1 °C affects 2 continents and
s generally larger over land than over the
oceans in bath observations and models.
Across most regions, observed and
simidated patterns are consistent.

b) Annual mean temperature change (°C)  Across warmi tand more th and the Arctic
relative to 1850-1900 and Antarctica warm more than the tropics.

Simutated change at 1.5°C global warming Simulsted charige at 2 °C global warming Simulated change at 4 *C global warming
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¢) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
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d) Annual mean total column soil Across warming levels, changes in soil moisture largely follow changes in
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b) September Arctic sea ice area
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c) Global ocean surface pH (a measure of acidity)

8.2
8.1 \
SSP1-1.9

8.0 ———— 55P1-2.6
12 ocean SSP2-4.5
78 acidification
79 SSP3-7.0

l SSP5-8.5
7.6

1950 2000 2015 2050 2100




J|EZA 1 of EASERIR 2|9 MEdnt 0j2H7|E

SIXTH ASSESSMENT REPORT

Working Group | - The Physical Science Basis |Dcc P f’g;g,
INTERGOVERNMENTAL PANEL On ClimATe Change mw UNEP

A7t 232 7|% N2 BE F2 74 2240 F&S 0|X[B,  Figure SPM.8
2Fe Al S OE 7= #A7[0 24 gSotA 2 Aol

d) Global mean sea level change relative to 1900
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"meeting the needs of the present generation without compromising
the ability of future generations to meet their needs”
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K47t %% (Sustainable Diets)| F2I(FAQ 2010

N&7ts @

¥ SHE(FE

A7 G2 o 5L 0jef HChO 4 oot Azt 2] 7|
Ofos 20| Ygko| M2 Aoko|Ct x| L7t 9ore MBotH [}
QT MERAS 23 |.;1£ 5||::| gHoZ 28 715 ‘-}'l H
= K59t ANH22 3ot HEoi, %?P“"E Y811,
Ot 20, A 5o O3 RS ARSAUCH(FAO
2010).

+ Sustainable Diets are those diets with low environmental impacts which contribute to focd
and nutrition security and to healthy [z for present and future generations. Sustainable
diets are protective and respectul of biodiversity and ecosystems, culturally acceptable,
aceessible, economically fair and affordable; nutritionally adequate, safe and healthy; while
optimizing natural and human resources. {FA0 2010).
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J.H |.‘| 115#‘151 gomog I-Ug }]_ oﬁg nl Jl"l[q EMQ’
ﬁ@ ?é M THS HECH(FA0 2010)

] |
5. 8H{culture) 1. A health)

4. M| (society) !
2, 4Ef(ecology)

3. 2 (economy)

Vollwet-Ernaehrung(1981) = Sustainable Nutrition

Vollwet-Ernaehrung(2004) = Sustainable Nutrition

3N 17, AL, ¢

[ p— e
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s eirigiching
— \ spositive Auswirkungen auf die
Vollwert Emibrung [ w | Gesundheit A%
Bl || e \ yie -Schonung der Umwelt 23
g / g jv *Farderung der sozialen
— %, Gerechtigheit AE’S ]

Koerber Karl W, / Mannle, Thomas / Letzmann, Claus

Volhwert-Emabung - Grundlagen einer veminfiigen
Emahnungswese, Verlag: Haug, Heideloerg, 1961
Hug Vg | SN 0 STIGOSSTISEN 3 STTTEROSS1G

N\
S \ Bedeutung von Vollwertemahrung

4N 17, AR, 3N, 22

Dberaichi L3

Disensionen, Anspriche und Zicke e V-
y wert Emiirng

Dimensionen der Velhwer Emifrusg

A 11 iestnen und espicheder Vobwert Erdbi 1 mmwx.
Koerber, Volbwert-Emahrung (ISBN 3830471041)-6-2004 Haug Verlag
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Prof C. Leitzmann D gec traph Karl v. Koerber

Five Dimensians of Sustainable Nutntion (Koerber, 2014; Koerber, Bader and Leitzmann, 2016).
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Jeudi 8 avril 2021 a 18:45 - Par Olivier Estran, France Bleu Bourgogne
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How Climate Change Is Driving Innovation Toward More
Sustainable Wines
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How can carbon labels and climate-friendly

250 N=265 default options on restaurant menus
contribute to the reduction of greenhouse gas
emissions associated with dining?
200
Ann-Katrin Betz ", Benedikt T. Seger**, Gerhild Nieding
Department ol P gy, Julius-Maximiians-Universitt Wiirzburg, Wirzburg, Germany
150 PLOS Climate | https://doi.org/10.1371/journal.pclm.0000028 May 11, 2022
The results suggest that the design of restaurant menus has a
100 considerable effect on the carbon footprint of dining.
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Microbiological Characteristics of Soy Sauce Using

Next-Generation Sequencing Method

Kyung Tae Jang', In Sook Lee’, Soo In Ryu’ & Min Ho Lee'’

"Dept. of Senior Healthcare, Eulji University
2Dept. of Culinary Arts, Woosong University
JSeongnam Food R&D Support Center

ABSTRACT

This study shows whether bacteria and fungi were detected in the sample as a result of metagenome sequence analysis
using NGS (Next Generation Sequencing) analysis method. Bacteria were detected in AS (Gangwon), BS (Gyeonggi), CS
(Chungcheong), DS (Jeolla), ES (Gyeongsang), and FS (Jeju) samples in conventional soy sauce, and fungi were detected
only in ES (Gyeongsang) samples. No microorganisms were detected in both GS (brewed soy sauce) and HS (acid-hydro-
lyzed soy sauce). The results of selecting the average top 10 bacteria distribution at the species level based on the relative
frequency in six Korean traditional soy sauce samples are as follows. Chromohalobacter beijerinckii was the most common,
followed by Tetragenococcus halophilus subsp. halophilus DSM 20339. In the AS sample, Staphylococcus capitis subsp.
uralyticus accounted for 26.29%, followed by Staphylococcus hominis subsp. noobiosepticus 17.54% and Peptoniphilus
gorbachii 14.63%. In the BS sample, Chromohalobacter beijerinckii accounted for 93.34%. In the CS sample, Staphylo-
coccus capitis subsp. uralyticus 20.70%, followed by Enterococcus durans 19.32%, and Staphylococcus hominis subsp.
noobiosepticus 10.90%. In the DS sample, Tetragenococcus halophilus subsp. halophilus DSM 20339 accounted for
70.97%, followed by Tetragenococcus halophilus subsp. flandriensis 27.90%. In the ES sample, Halanaerobium fermentans
accounted for 35.95%, followed by Chromohalobacter beijerinckkii 31.26%, and Tetragenococcus halophilus subsp. hal-
ophilus DSM 20339 15.00%. In the FS sample, Bacillus licheniformis accounted for 33.38%, Staphylococcus capitis subsp.
uralyticus 15.31%, Tetragenococcus halophilus subsp. halophilus DSM 20339 10.33%, and Chromohalobacter bezinii were
8.43%. As for the fungus of the ES sample, Millerozyme farinosa dominated at 67.75%, followed by Wickerhamiella vera-
tilis 27.62%.

Key words : Next generation sequencing (NGS), Metagenome analysis, Fermentation, Microorganism, Soy sauce.
.M B2

HHE (% fermentation)= XU Al 2] 1EESC] 7HAAL = BEAFRE-0 2 {7] S1gkEo]| BolEHA YISF
T4k, olilelgta: Fo] WAYsk= ARgolet A ostal QUtk(Yoon & Han, 1991). 9-2uzte] thi2]Ql aAlEFo=2s
ARV, B, 154, A1), AR, AR, AR 2 R 52 & & Y2H(Kim & Choi, 2002), o1& AEL2
o AeARl o s AxEo] AAoM EAISHs Tt ndE] o8 Was= 442 7HAAL Ith(Nam, 2018).
HE EAE] W T i) A2H B4 B354, Al K917 o] R worA W Aen ot
(Nunomura, Sasaki, Asao, & Yokotsuka 1976). @8 A& Ut} RS SAA7]|A AAS o] F= 9T oy

"Corresponding Author: ©]%13, minho@eulji.ackr, A7|% QJARA] U= 712, SX|etn A|YojdAA sk} wg:
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(Shin, 2010), ‘YaHHAo we} dF-& Ha, A4 g, o EAN ER, F ¥E, oAl UE, o ¥ 508 2T
4= QIt} (Tamang, Watanabe, & Holzapfel 2016).

Has 3471 230 501 e 4% ¢ A2 Boflch A2 245 wHeoliie SR 2-83tck(Park, 2012).
Haol A QAR TMIES ZHAT Qo] el WAS st S8l nlgEole Mol T, Ae
ook 8- Sh=t oPdetolA(amylose), LEEH|OFA|(protease), ZJTtolA|(lipase) 5] b= T2 HER 145
o] Act. 849] ZHg-0 g ujAEo] &Esl=t vES FE U AE Ei= FAE 52 °1FH(Ryu, 2003), o|23t
| RBE-L- roFo|it AJZlof whel Aflwk(bacteria), S W (yeast), =40](fungi) 52 & e ThBernardeau, Guguen & Vernoux,
2006; Tamang, 2015).

B5 FolM VIS B FURER slo] whE, S9N LEAEOR 240 71g R T} A4S o] AHgt
YA 2 RulzEd, o2 gRsH W Seuet 44T AT QTL SR o] 2ol AEolTHKim, Kang,
& Kim, 1999). 72 159 ¥ta W AN u|AES M- (Bacillus subtills), 8 5.(Zygosaccharomyces rouxii),
=80\ (Aspergillus oryzae)(Kim & Shin, 2003; Burt, 2004) 5] 2J3f] B/J== HEtol|=, E2julE 2lghE, /2 ofvliedl,
Maillard 2% £4 5o sl B2l B850l $7Fk= 202 HaEal §ltk(Jeon, Jeong, Kim, & Kim, 2002). ]2t
Bl AFEL s Ru|AdEo] ofd 3&-8(Ito, Watanabe, & Basara, 1993) ¥ S92 0] (Kim et al., 2008), A}
(Kwon et al., 2014), & @AW EAJ(Tsuchiya, Sato, & Watababe, 1999), &F5(Ko, Lee, & Ryu, 2013) 1 H(Iwai,
Nakaya, Kawasaki, & Matsue, 2002), T8 THMasuda, Harakudo, & Kumagai, 19980, S| AHE *5HCha et al., 2000)
9 HOZ7Y(Lee & Shin, 2014) 5] Ako] THElol Y 754 BAR WAL ck

ofu|ie4t ORt AL, FEFe] Tl 714 A9t T1Eal Ao] &t 5 ofF f7]4dwe] ot gt 9|7t oA
o}9-2|A 553 FuE ZA HH(Choi et al., 2000). FE5ER 2F 5 A2 3 SFHA P2 FAES] F= 083
Tk wlEol Asshe n8ES AN ARSEE Agolu Eofl T3 nldEo] o Hart XgE. B3t A
A B4, Am, 25, 5% 42%, 5 REY 7 dAole 75 Hee A=A 79 AdEEA &
st nIEEE URO| B4 F= A 0E dEA gk ¥a AE9] niE Iet s o A=A 1A
O B2 mAES] FEIL wAZ ol UtH(Nam, 2018).

2 Aol U] HAEAQ o= AlFste] 3d Wa 49 IS AR 3H] A IPHETHS FEA
o, A71AY, SHAA, AR, YA, AFA Gl BikE 1P Alzo] v XM, AHRs 1FdS tix
02 o] AAH F7|ABEAH NGS(Next Generation Sequencing)S E-&3l0] 7H49] & Z#3+% U IS

7] 9o WA
Il. O|2X H{E

1. ZMIC 7 IMEEM (NGS: Next-Generation Sequencing)
1) NGS &l & £

ZAIH G714 EEA(NGS: next-generation sequencing)> TS| DNA 344 F7|AE HEE A& EA5H=
WO g s fAAIE 5] B RZT0 R Uiro] Z4219] 2713 S5 & AA SAl0l B2 59 A7IAY
= oiEet & AE FESH 7S ol&sto] A7IAES 2ot FAAl AEE Sf=ohe AR ot (Park & Cho,
2016). 19779 Sanger]] 2Jsf| 7LE 2 A7 GEA] A2 EAI5IIA} Sl F-915 PCR(polymerase chain reaction)
TE WS 53l Bl BA5] igel o8 Bl 4T 85 B2 AN Hlgo] Stk ©Hol itk ol
S Hsh7] fI8 NGS 2410 0] 7=l oH, DNA 47

l_‘

e
o

§i

N

2
FERS Zh2t SR ATSH 02 M A IAGEA
Hlsh oS whE AFeHA @714 EAo] Zkssie 378 7H3 Qirk(Shendure & Hanlee, 2008).

NGS EAUE DNAS Qe 27402 288 (fragmentation) A17) T )7} A4 5 Qe B A7INLL 71
O} (adapter) 2] 772 9] =(oligonucleotide) S 017 o] B2 (library) A2, 2t2te] efo]H2f2] DNA 7het
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9] F7IMBS HloIA o= T, 1=l R0l B EHlolHE 7hesto] dale]E(algorithm) 0 & FASk= HA =
TF/EIth(Besser, Carleton, Gernersmidt, Lindsey, & Trees, 2018). NGS A4 9] W o g2 HAAA Aoz nAE F-AA
AF7F A&EA 0w AYPE L Qlom, AF vBE AdolA nE FA] Akl tigt Thilo] S7kska ok ml =S
3] FAA B4, Zeelo] QEA 0] V154 AT, Aesdt £ 9 54 Al Zagt 74| FE HolEHolATE,
8= SFA/d HAF & T ®okollAl NGS #ARo] ARG 1L Ut (Kwon, Kim, & Lee, 2019).

2) NGS o] 7|8rst S AE DME 24

AAA el $EE vBEEC] S5kl gloH, %01]*15 4a &4 9 Fufjof] o]27|71X] Tt FEoA ndE
o] F% g% dlal QIti(Staley & Konopka, 1985) BAESHH o7 AR dhgAlEo] nYES EARHoR =
DGGE(denaturant gradient gel electro-phoresis)S 2-85}0] 71%|9] ¥ra 7|7 B9t Mlwty} a1o] HslE BASH A+
(Chang et al., 2008), Microarray w45 O = 7‘47‘ﬂ AA Y] 4= ’5H AR @l A3 Tofsh= n¥ES] HkE

SRIgt A47F Ea1E 3l QJth(Nam, Chang, Kim, Roh, & Bae, 2009). ¥iof| 7|6tet n|E2] B4R Hl &2] DNAS

7Ieko 2 16S rDNAL} -2 upA-3-32k9] cloning/sequencing, DGGE®} Microarray 5-2] ¥ A5 a Aol A viF
o % g UEe] 24 ol e BIIT 5 It Aol YoM, ARHOR B o] 285 AT FR vluET
2 el 4 Aok wol Atk

2000t o] NGS EA % el 434 Hulsks)] Alststo] s, B9, AR oz, Tk A1E
240 ALBEOIAT ek, O NGS BAPPHS MBI DNAZ 23510] G 2t Zole)
DNAZE JHEAU(150~600 bp) Eo0]ZQ] ILelo]HE o]83dlo] ZE5L= IS AR, sequencingS Y3t o]
A 2 NGS 717] 282 B3l A% nHES] DNA H714E2 S 5H| Fh(Ercolini, 2003). YRFA O = NGS 240
2 WEAEC] DNA QIR RE AR AE 0jgEe] 242 RIS B9 BEYRLY i B =
F=d), Zr DNA 971449 QC(quality control) IS E6H sequencing errorsS A|ASIL -FAFSH sequence readH 2
S A Y-S XYsto] OTU(operatlonal taxon unityS WS, 7} OTUS] SHE £ A& njEo] EAL FEsH]
HHCaporas et al., 2010). NGS 4510 7]Qst t|&E T’:L;S EAL2 o njyEo] R ofual, A& AlF|
EABk= nES] T 2 S Telohal, A4l rES B wEiske Wl A8EAL Qlvk AR Syt
Aeda AF] Ta 3 Sl Bofskes rEe] 24 Wt Ate AR, AAR, AdT, 9 S HRt 2okl
A8 o] ghow, FHAsh, thatAet W ehiAskte] AAE Fol WRARZNA Y E 75 85k Tl 2850
Q3 Qlth

NGS ZARHo] AA|2 g 45o] ulgEo] ARG o=A]= amplicon sequencing 7|2 ©]-83}o] FUjoflA B4ts]
© AZY Alatt AARE 42 El=Tl(Roh et al., 2010), P-2UEte] ZF A FojlA AJibe HAH(Nam, Lee, & Lim,
2012), A=A (Nam, Yi, & Lim, 2012), 225%(Nam, Park, & Lim, 2012), 59 A& F Wa4]=E Lﬁoﬂ ZA o= v|FEY
545 gQloke d ARgE| o] itk T3 HaAE tofl EAcks AA FA1E EA4Tste] nPEEe] SFel R ofue,

7Is FAAY 4L A EHL 5 U YR metagenome sequencingS ©1-&3t FA| Lol W vPES
NGS 7o g2 BA5E A7} Qth(Lee, Song, Jung, Lee, & Chang, 2017). NGS EA49PH-S o]-85lo] thafst n|APES0]
AF0] Tra et <ol BofRiths ARE dA| HeloH, HaEo] AXEe Ad¥ Al di 9 JpH| w2t 555t

V54, P B4e AR A

I

="

=}
oZ

iz
T
& |
u 1

1. MsiE
B AHo] AE 1S BAAL(AS), A71AABS), FHA(CS), AASDS), 4
HZh Al71o] AAEL 3 SA4A170 ) AR TPHE S AER Y W R0 B9l 5 esklor Fshr.
olo 371 wH4] A4 TPe) RO AFoA TEIT Qs FEIPHGS)T AHLS) FHHS)S 4] ST
A9 chgrhERA] AESY L FE5/10S B F TS Aol ASH IS BT FYUstel W Htstol

ZFA(ES), AFA A (FS)eNA
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AT} B Aglo] AM8E 71go] TiEE M Table 13} 2.

Table 1. Soy sauce sample information

1
Szz)rgze Product name / produced area Manufacturer / ingredient
AS DDOBAGL soy sauce / smacheok ~si, DDOBAGI / Meju (Korean beans 100%)
Gangwon-do, Korea
BS 3-year-old aged traditional raw soy sauce / GWANGIWON FOODS / bean (Korean) 80%,
Yangpyeong-gun, Gyeonggi-do, Korea solar salt (Korean) 13%, purified water
Kim jong hee daughter-in-law of head-family DOHYANG Co. / Meju (soy bean/Korean) 47%,
CS 3-year old aged soy sauce / Cheongwon-gun, rified water 35%, salt (Korean) 18%
Chungcheongbuk-do, Korea pu W > °
DS YUMORYE soy sauce / Jeongeup-si, YUMORYE TRADITIONAL FOODS / Fermented soybean lump
Jeollabuk-do, Korea water (Korean) 85%, solar salt (Korean) 15%
ES DASOM soy sauce / Sancheong-gun, Charmsalee Marketplace/ bean(Korean) 92%, table salt (Korean) 8%
Gyeongsangnam-do, Korea
HYANGGGOIJI Farm Green Bean Traditional
FS Raw Soy Sauce / Jeju Special Self-Governing HYANGGGOJI FOODS / Meju extract (Jeju green beans) 100%

Province, Jeju City, Korea

Brewed soy sauce 701 / Tcheon-si, Sampyo Co. / Purified water, skimmed beans [imported(Indian, United

GS Gveonegi-do. Korea States, Chinese)], wheat (United States), solar salt(Australian),
yeongg-co, oligosaccharide, fermented, spirit, yeast extract powder, licorice extract

Jangsu General Food Industry Co. / Acid-decomposing soy
. ki d b Indian), purified water], refined salt (Chi ,
Fwami True Tasty soy sauce / H oun, sauce[skimmed beans (Indian) purl ied wa ér] refined salt (Chinese)

HS the others fructose, caramel pigment, sodium L-glutamate (flavor
Gyeongsangnam-do, Korea . .. .
’ enhancer), enzyme treatment stevia, spirit, paroxian ethyl carbonate
(preservatives)
2. M3

1) Genomic DNA =
bie s Q-Oﬂi—,—E] genomic DNAE $Z3}7] 2J5]] QIAGEN DNeasy PowerSoil Pro Kit(Qiagen)S ARE-5lHT) 3
genomic DNAQ] 9T} &I picogreen(Invitrogen) B3} Agilent 2200 TapeStation(Agilent) 7]7]E- o|-8-5lo] 2451 E}

2) Metagenome Sequencing Data 24

0>
2

Genomic DNAC ZRE] Al 3 24 3l 16S rRNASARIY] V3-V4 X|F-S ZES)= primer setd ©]-85}0]
PCR products SZ3197, 2ot 8 4L ofiA= F38o] ITS2 A Y-S FESh= primer set ©]-85}9] PCR product

2 22319t AMRE primer AL TheT} Pt
16S forward primer
5'-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCCTACGGGNGGCWGCAG-3’
16S reverse primer
5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGACTACHVGGGTATCTAATCC-3’
ITS3 (forward primer)
5'-TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGCATCGATGAAGAACGCAGC-3’
ITS4 (reverse primer)
5'-GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGTCCTCCGCTTATTGATATGC-3’
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Metagenome +-4J-8- library+~= Illumina 16S Metagenomic Sequencing Library protocol®] wbA] AZ = Qict. 73],
genomic DNA template 2 ng, 5X reaction buffer, ImM dNTP mix, 500 nM2] forward 2 reverse primers, Herculase
II fusion DNA polymerase Agilent)S ©]-85}0] 12} PCRE AA|5}ATE PCR 2742 27| HA 95C 38 o]F 95T 30%,
55T 30%, 72°C 30%5 25 cycle 59 AYsFA L, vpA|Eto 2 72€ 5582 49513 tt. PCR products= AMPure beads
(Agencourt Bioscience)E ©]-&5}o] A5, ©]%F NexteraXT Indexed PrimerE ©]-&%t 2%} PCRE 49J5}0] XF
libraryS A|2}5FATE Library= MiSeq platform(Illumina)& ©]-&5}0] F7|AFEAS A5

3) Metagenome Sequence 24

AJAFE Tllumina A]Gof|A] adapter A L3} base quality”} BoR|= A Y-L Trimmomatic (v0.39) T2 73S 0]-8-5}0]
AASFATE. 712229 metagenome A2 Qiime2 software(core 2022.2)5 ©o]-85to] =t 71hs] 7&K,
DADA2 pluging AR&5}0] Illumina read A B5< amplicon sequence variations(ASVs)ZE TF5%1 2™, PCR chimerats
Uchime plugine ARESE] A|ASIAE FAFEE 99%= A5t ASVsES THA| operational taxonomic units(OTUs) S
TS OTUAM D2, 16S+= NCBI2| Allat refseq Bo|E#]|0]2(2022'd 39 220 RESCRIPt pluging AR5 7-5)9%
ITS 992 UNITEHINSD d|o]EjH]o] A(https:/unite.ut.ee/; version8.3)0] BLAST #-415}0], mjx]¥ AGE0] SAM 80%
9} coverage 80% O1FQl 5 NFA LY ERTOE BRI

V. Zap I E

1. DNA Extraction and Metagenome Library Construction

DNA &% Y9 HEls gto|B8g] A|ZF ZAil= Table 29} 2l 783 ASCFEA|D), BS(F71A ), CS(EHAY),
DSCAZHAI), ESCAAA), FSCAZA) A9, GS(FEZV), HSGHES) 214 87 ARoIA DNAS 8517, 16
S ITS metagenome $-44& 912 PCR 55 5 NGS librry S A% A3k, 7] A= 2501 DNAE F&sglon,
16S PCR ¥FZOA] 271 AlE(GS, HS)S A|2J5t 67] AlR(AS, BS, CS, DS, ES, FS)oJAut PCR product’} ZEH] 9],
0] o]-85}o] 16S metagenome F-4J-8 libraryS Aol sequencing datas B 4= AUk ITS PCR ¥R A= 178
AR(ES) AlZOATE PCR product?} S50} ITS metagenome 2418 libraryS AlASHAL sequencing datas A& 5
A

GS(YZ7FY), HSAHES) 789)9] 79 library Aol x| @k o]9= tjofshA] QAah, 7Hde] AAe|(E,
sterilization) Z}70flA] DNAS] £4F0 & metagenome sequencingS 213§ |, 16S rRNAS] V3-V4 regionS TargetO =
PCRo] E]X] o} Library AJ&to] ¢t El= Aoz Alzgrt

Table 2. DNA extraction and metagenome library construction

Sample DNA extraction 16S library ITS library

name Conc. (ng/uL) Total amount (ug)  QC PCR product QC PCR product QC
AS 0.849 0.025 Pass Amplified Pass Not amplified Fail
BS 0.946 0.028 Pass Amplified Pass Not amplified Fail
CS 0.819 0.025 Pass Amplified Pass Not amplified Fail
DS 0.818 0.025 Pass Amplified Pass Not amplified Fail
ES 4312 0.129 Pass Amplified Pass Amplified Pass
FS 0.864 0.026 Pass Amplified Pass Not amplified Fail
GS 0.877 0.026 Pass Not amplified Fail Not amplified Fail
HS 0.915 0.027 Pass Not amplified Fail Not amplified Fail
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2] A4 2 AS, BS, CS, DS, ES, FS A=A Mot 25 HEEHUAT Adt2 ES A=A S A
At77h & AEHA 2 902 ZA 7 7Kz F5HIN. A Hhze HEE Alxsto] Ag5olA BE 40~602
/4713t Aurd vt SdE B2t & 71 A7 IolA nldE (ol AFEE IS A4S 7 HAEE 1P
AT FuE GAs] Al ok A4 2] A9 A Aol =20, Jok SollA o 4717 S =2
A== Qlsto] Zgto] gol AFEERlE AoR F5 Hojxin.

2. OTU Clustering and Alpha Diversity Analysis

g Ao Al 48 At 38 B4 08 ALbE SARA 2k Table 3 9 Table 491 At AA| Al 324
At 23S 7ot5t7] I8t valid readse= 11,546~35,4137A 0k & A]J5OJ|A Good’s coverage gf°] 1 o]o]A ZA| Al
TR At L gefshEd SRRt HlolHE o853tk 7 Al F 578X (observed features)= O] At
AS(ZFEAR) 6071, BS(FH71A19) 3871, CS(F78A1H) 6871, DS(HZHAR) 1471, ES(Z/dA1) 807H, FS(AIFA) 887,
A2 ES(BAA ) 18712 A =3I AlmoA TasEE F9 JFEE Ut Simpson 2 7H89] AldtollA=
ASCFHAIH) 0.88, BS(E7IAIH) 0.13, CS(57AY) 0.91, DS(I=FAIH) 0.60, ES(FSAI) 0.79, FS(AIFA]%) 0.86
Aol M= ESCEAI) 04602 AAFEIT AlmW EAISHs E(Species)?] FRZE 112{5H] F(Species) A=
S7J5ls= Shannon index g2 7F2] AldtollAl= ASCEEAIY) 4.19, BS(F71A%) 0.62, CS(F78A1Y) 4.51, DS(HZHA]
) 1.59, ES(A ) 3.10, FS(AIFAIY) 4.18, ZtollA= ES(CAZAD) 1.192 AAEE| Q). & F-5-I(species richness)
£ Y= Chaol k& 7H89] Aldtollxl= ASCEEAIY) 60, BS(B71AY) 38, CS(FHAIY) 68, DS(HA|H) 14,
ES(AAAF) 91, FS(AIFAS) 88, Xt ES(AAAH)olA= 182 A= LY.

Table 3. Microbial diversity indices of each soy sauce (Bacterial diversity)

Sample Valid reads Observed features Simpson Shannon Ace Chaol Good’s coverage
AS 17,301 60 0.88 4.19 61 60 1
BS 22,651 38 0.13 0.62 38 38 1
CS 18,637 68 0.91 4.51 68 68 1
DS 11,546 14 0.60 1.59 14 14 1
ES 22,813 80 0.79 3.10 88 91 1
FS 18,552 88 0.86 4.18 88 88 1

Microbial diversity were calculated using the minimum depth. Observed features (measured richness) simply mean the OTU (clustered
at 99% similarity) number found in each sample.

Table 4. Microbial diversity indices of each soy sauce (Fungal diversity)

Sample Vaild reads Observed features Simpson Shannon Ace Chaol Good’s coverage

ES 35,413 18 0.46 1.19 18 18 1

Microbial diversity were calculated using the minimum depth. Observed features (measured richness) simply mean the OTU (clustered
at 99% similarity) number found in each sample.

3. Taxon Identification and Beta Diversity Analysis

FHA] AjEfa] TGO MldEEEE F(species) oA & AR (67])0lA Z}Aok= H]E(relative frequency)©] 7]RES]A]
A9 10705 A4St Z3= Table 59 2t} A0 2= Chromohalobacter beijerinckii7} 71 To] EAst¥ oM, 1
T80 2= Tetragenococcus halophilus subsp. halophilus DSM 203390 2 SROIZ|Qtt AR Z = AS(FRAAY) A&

A= Staphylococcus capitis subsp. urealyticus®] 26.29%% ZXFA|o1L JUQaL, L 2O 2 Staphylococcus hominis subsp.
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Table 5. Taxonomic classification at the species level and their proportions showing top 10 microbes based on
average proportions (Bacterial community)

Species AS (%) BS (%) CS (%) DS (%) ES (%) FS (%)

Bacillus licheniformis 0.00 0.00 1.95 0.00 0.00 33.38
Chromohalobacter beijerinckii 0.00 93.34 0.00 0.34 31.26 8.43
Enterococcus durans 0.00 0.01 19.32 0.00 0.18 0.31
Halanaerobium fermentans 0.00 0.00 0.00 0.00 35.95 0.00
Limosilactobacillus fermentum 4.61 0.07 1.82 0.00 0.00 0.87
Peptoniphilus gorbachii 14.63 0.00 0.62 0.00 0.00 0.00
Staphylococcus capitis subsp. urealyticus 26.29 0.37 20.70 0.36 0.00 15.31
Staphylococcus hominis subsp. novobiosepticus 17.54 0.00 10.90 0.00 0.20 2.42
Tetragenococcus halophilus subsp. flandriensis 0.18 0.39 0.00 27.90 4.84 1.11
Tetragenococcus halophilus subsp. halophilus DSM 20339 1.13 2.10 0.58 70.97 15.00 10.33

novobiosepticus 17.54%, Peptoniphilus gorbachii 14.63% <=0]%it}. BS(A71AY) A|Zo|A+= Chromohalobacter
beijerinckiio] 93.34%%5 XA} AUt CS(EHA|Y) AR A= Staphylococcus capitis subsp. urealyticus 20.70%%
ZABIAL 9191, 1 TR O 2 Enterococcus durans 19.32%, Staphylococcus hominis subsp. novobiosepticus 10.90% $=°]
A}, DS(AZAH) A JmOA| A= Tetragenococcus halophilus subsp. halophilus DSM 203390] 70.97%% A}A|5kL AR L,
I tZOF Tetragenococcus halophilus subsp. flandriensis 27.90%% AFA|otal ATt ES(AALAY) AlmoA=
Halanaerobium fermentans 35.95%% XA|5}1 AU, 1 th2O =2 Chromohalobacter beijerinckii 31.26%, Tetra-
genococcus halophilus subsp. halophilus DSM 20339 15.00% <=°]%It}. FS(AIFAY) AlRO\X= Bacillus licheniformis
33.28%% AR5kl URUIL, Staphylococcus capitis subsp. wurealyticus 15.31%, Tetragenococcus halophilus subsp.
halophilus DSM 20339 10.33%, Chromohalobacter beijerinckii 8.42% <=0]3iT}. Table 59] Ai}= Fig. 194 H+= H}Q}
2ok I A= 719 Alat I8R5 H]s) H7] OTUE ©8R’t PCA 2412 AAISH 23, 671 A& 5 AS, CS, FS
Aol A7 SR FUTFES PN B ZRA SASISL Ui BS, ES, FS A1) AR A2 1A 951
L ggiet. Table 59 AL Fig, 2004 HE vish ek 7Kg AR 1] Al TUFRE Lo} 17 o) OTUS
°]-83t UPGMA dendrogram 2415 ARt A3, 671 A& 5 AS, CS, FS A A&7t FARE ZAFEE 744 H|A
7PAA AIASHAAL, ERE BSF ES A|H AlR7t AR A2 SRIHI DS Algs o 1M Alusike o s
T F2E 7= AeE ERIFgItH

Axis 2 (18.68 %)
°
DS
ES
°
FS
BS :
CS
o
AS
Axis 3 (12:02.%) Ris1463.89 %)

Fig. 1. PCoA Emperor plot of 6 samples.
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Fig. 2. UPGMA tree using unweighted pair group method.

o] At BEEE S(species) T<=0A AR (17])0lA ZFATSH= HlE(relative frequency)oll 718FsiA 491 10715
Aldket ZA3R= Table 63 T}

ES(AAAIY) AlR9] Ao A= Millerozyma farinosa 7} 67.75%% 435k JAQI, T 202 Wickerhamiella
versatilis 27.62%0°] T}

Table 6. Taxonomic classification at the species level and their proportions showing top 10 microbes based on
average proportions (Fungal community)

Species ES (%)
Aspergillus cristatus 0.45
Candida parapsilosis 0.05

Candida sp. 2.76
Cystobasidium slooffiae 0.05
Debaryomyces hansenii 0.45
Millerozyma farinosa 67.75

Sterigmatomyces halophilus 0.41

Sterigmatomyces sp. 0.29

Trichosporon asahii 0.08

Wickerhamiella versatilis 27.62
v.2 2

o] vepAlE B4 23 o4 AR 2 ASCEEAIS), BS(E7IAY), CS(SHAS), DSCI=HA %), ES(/dA19),
FS(AIFAI )M At 25T AEE UL, et ESCSAI )M A=A GS(FR), HSAHESH 1Hh2
SVBENE, A@ol BF 2SN U

7H9] Al EEE Z(species) 5204 SH] A4l 7H8 & A= (67])0llA AFA|SH= H]E(relative frequency)ol] 7]4t
A AFQ 10705 AsE 23 BHA 0 2= Chromohalobacter beijerinckii7} 7V o] ZA|51990H, 11 th2og =
Tetragenococcus halophilus subsp. halophilus DSM 203392 SRRIZItt AR EZ = AS AR A= Staphylococcus
capitis subsp. urealyticus7} 26.29%E ZA|Stal UL, I RO Z Staphylococcus hominis subsp. novobiosepticus
17.54%, Peptoniphilus gorbachii 14.63% <>0]QIt}. BS AR\ A= Chromohalobacter beijerinckiio] 93.34%% A5t
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QIIt}. CS A|ZROA= Staphylococcus capitis subsp. urealyticus 20.70%5 ZFA|5taL AL, T RSO Enterococcus
durans 19.32%, Staphylococcus hominis subsp. novobiosepticus 10.90% <=0|3it}. DS A|ZO|A= Tetragenococcus
halophilus subsp. halophilus DSM 20339°] 70.97%% A5t 1L, 11 T2 O & Tetragenococcus halophilus subsp.
Sflandriensis 27.90%% A}A|51aL JAJTt. ES A=A+ Halanaerobium fermentans 35.95%% AFA|5kaL AL, 1 tf20
2 Chromohalobacter beijerinckii 31.26%, Tetragenococcus halophilus subsp. halophilus DSM 20339 15.00% <=0]3ith.
FS AN RO|A= Bacillus licheniformis 33.38%% XAt QURUIL, Staphylococcus capitis subsp. urealyticus 15.31%,
Tetragenococcus halophilus subsp. halophilus DSM 20339 10.33%, Chromohalobacter beijerinckii 8.43% <=0]%jt}.

shAl Al 7HS ES A|R9 RAdoM= Millerozyma farinosa?t 67.75%%2 -&dstal U3, 1 trEo=
Wickerhamiella versatilis 27.62%°] 1t}

A A A I AR 7] Alet FHFERE H|Ls| H7] OTUE ©]83F PCA £4& AR 23, o7l Alm &
AS, CS, FS =7} FARE AYF2E 7PA Hl2] 73A] YIAISHIAL, WA BS, ES, FS Al A= 7gA YAt
A itk 2Py AR 9] A 2ATEES 9|Ee 57 98] OTUS o182 UPGMA dendrogram £42 ALAFH
st 7] AR F AS, CS, FS Amvt AR 2ATEE AHAA Hlid 7R QS B8 BSS EST RAE
Zoz ZolEott DS AlEE thE 7 ARSIl T2 nJE 24 LRE 7= Aoz 3R} o3t Axf=
4 Al 7Fge] e vpBEe] ST 7k Alze] ot vlE TYRY B4 wek 94 1§08 Bael
o, B AT JNoR A W ARE sl RAgo R ur He A%, AlRo] 547 ST
Holgel et Ve 74 BREE 4o & e 0= Amed
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Network Analysis of Consumer Perception Using Social Big Data:
Focused on Food Tech
Hyun Young Choi' & Dong Jin Kim*'

"Ph.D. Student, Dept. of Food Science, Yeungnam University
2Professor, Dept. of Food Economics and Service, Yeungnam University

ABSTRACT

Along with the rapid development of technology, the scope of food technology combined with food is rapidly
expanding. The purpose of this study is to derive insights into food tech based on data generated by consumers online.
Data collection was conducted using TEXTOM for two years from 01/01/2020 to 12/31/2021, using the keyword
'FoodTech' in Naver, Daum, and Google. A word preprocessing process was performed, and a total of 6,467 keywords
were searched. Word frequency, TF-IDF, and N-gram were analyzed, and UCINET6 programs were used for network
analysis. The influence of nodes was identified through connection degree centrality, proximity centrality, mediation
centrality, and Eigenvector centrality. In addition, the semantic structure and major issues were analyzed by examining
the interaction structure between nodes through CONCOR analysis. This study will be meaningful in that it finds
consumers' perceptions and consumption patterns of food tech based on large-capacity text data, and suggests directions
for developing new products and providing customized services.

Key words : Food tech, Big data, Text mining, Semantic network analysis.
.M 2

oAl A % 43k ARAEH Y] A AUlle HAIEolRRE A7 lNte] obdzl, %2 Aol o<t HE4td 2
Qeol7iA] Fastab AAELT Atk % 71 71280l n ek AIlel Aol 43 AiEEe 1 gele
g5kl Qi FEEH| H(foodtechy= S-4(food)} 7|&(technology)©] S35 AAMA-S S45h= 20 & A]Z9] AYAL
B §6, o 5 A Eokoll A% 71ed A8 IHS uRIt 97, 2020). &, 71&9] A4
intelligence), loT(internet of things), ICT(information and communications technologies) 52 At 7|&o] A% =22
F7W7HE A2l W ATt DehEAIE - 29, 2020). o]2ek FEEH9) WS AlF4kedo] QI7H] 4ol
7P AR Ao] Q= AN B ofye], AlFAY 11 AA7E o] A Ao g AAE o] e Ao g A HT
24 AL AT Qlon], Ea FF A% 7154 uhe B ARol7] tEITEA, 2020),

Freav) BAHOR RE AL 2014940F 7140 HEE AERoF AHE (startup)®] B o] 5] e
=x)30] 3245) Z7F80] <Jgt Aolckke] g, 2021). 20134 29 15005t i) Bl FTElI =AFES 20144 99
6007t 2ef® 1 Thof] 3.2812 F53aL, 201990l 259 @87t RAEE 5 AR okRA FEE A HiRt WA
715730l thgh AlS1A QlAo] obHtt. L-Ejuete] A9 20153 E FEE|Fo] gt Tilo] F7lotl(FaAtAlE:
freaAh 2020), 20179 7 7007] BAAEO] Hof JI=FEEHAH ) A E = 5 BHAAS] Bso] TR O,

=
[
2
=
o
=)

fCorresponding Author: %%, dj-kim@ynu.ackr, BAEE FAHA] distz 280, Gty A EHA 4]k} w4
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g 242 udlole9 PAAUE o]gste] 19SS AMsh, LT S ol 85to] AuAE HAS =T S
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HuE 7H1 glow, ofdl HojelS B8st] TS et Aol AT ONEHS T 98T Ju A8
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Il. OI=2X H{E

TCHT Melol BE Y WA
41}4 o] YA Loj2 ARRE]Y] ARTE AL 20169 19 AQA9 ‘ThEA’O|A 7§FE World Economic
Forrum; WEF(J|AZAIZ)o1A ol 1Elohe 4} 4Hisige] ols 7k A2 olFolc. 43 AIEgo] siale 37} 419)

o o]Foldl UXYsE FMto R FeiH, X U AR F] AL BEAAE §I7149) A o]
gt FEEal AEAQ ABAYLS FI| 47 AYIF & G AQ0R AYANY] U w2 BF, 121
1 9198 B WEoT AIRIOIch 3, £445 714] §UOE S0l ABAY0] Hlol ool BB
5 247142 ARt A2e AYS AEAL 7IE Ade] BPHIE deke 2 uiathatls, 2021).
FoEAL 459 7HIAE A Rolo] AF 7149] B8 o WAL Ak AA-7H— Al orjehe
NEO] 7N SOl AEEE. 4B/, QNG BH FR 59 V1 BRALT0] FLET AYS FYIIT
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Ut
1) &4t - 7k3 20F

A H 7RSRoks AlEAlel 7HE 71Ee] B 2okl Aol it FATE APE I Q= Fopo|ok AlAIA
FEUTY] A d v}, AT 2dslof| wE 7|} 5o et 24| si2S f1s) ICT 78] AntE 597]&0]
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al,, 2014), 7]& AlE9] WA 73R Esto] 117]19] A7} gk 3Rt A4 tiAlsae FE0] Hal Ith A,
2019). oA HiYS, A8 L5 5O A dHdo] AF AR 73S WAL e, s B 8% 74l
B2 wokz, =Y AEYIAL oolEA (AT Kearney)oll 2J5hd 2030 22 S5 A &H[F9] oF 10% =5
HjoRgo] AT & U Aoz Moty k. FHOoZ FhASHH 140% Yof 0|2 FEE, vigS AlgolA] H |
AR AAVE T 218 S21R1 T Al E vidstal 719 ol difo= ARGE|ojA| = iAo P/ S
AT & 5 0“'% AA 31719k A9 fARE BtE 9% 7S Fdshe 71e] ¥k e ATHRSE], 2015),
714 737 =o] ofA] Yt 7ok E5tal sfeloflxd= oju] LAlES AlEShal Lo, U] AP obd] JidH A=

% e AT EXF QE T QIchE =, 2017; Davies, 2018; Z:I‘ﬂ%, 2018).
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R ([0]1= s
£ A9 Hloly £ R HolHERTL 7H, WEA, &, SEARAA, AAIN), tha(Frd, 271, 71,
HEA), T2, FEA, HolAE)S R o] 8 AR (textom)S 283 W(web)Ho] HloJEES FEH|A 9
719ER B 6ol glAE-2 HihlolE 9] A &7 0= (8- Leydesdorff, 2004) XHL*%E tlo|EE s
FRstal EZYAF E8oto] HlolHE Aot o, Ax 2]t dolgAzolA w7t gl 1583 ou)7t Bdst
£ dol= Sgoto] Aottt Ho] 27 v Bt S EE2 FARAS Bl AAIeHA L, —rél 717k 20209 01
0195E 20219 12¢€ 31¥71A] F 2902 XAk AAE] IS AX 3 F 6,467712] E4Ho[ElE AJ/Jot3ict

2. HIO[E EAYH

2 d7= 9AE mpoly 7IHE EEsielon, HEQT B4 Al BAE dol= 8 7|9e EA4
TF-IDF, N-gram, 544 £4, CONCOR(CONvergence of iterated CORrelations)5=-44-& Agsto], =59 BEES AY
Sof BEE 710] Ao 9IS 719 BAS 2SI A5 A Ucinets T2 ALGBHAC

V. 24Zn

1. &9 F£Q vl M0 TF-IDF
smrgso] 7= A dasniolde] 231, % 6467749 7I9Es AuEIRe, 1 % 10079 FAdolES
e, 491 s07) Golg £9lol wreh ISk Hol A HIEE R, 2AL BAISH 2L BgololAz
WAsl B4, 2 oule dols B A, TEle} Ze Buad tole] A 58 Ba) Al BAOIA
Solo] BlEs7t Bk AL 1 Fa50] Z8ET U8 olshd), tEe] go] 242 Fa7 ol ojulsin,
olg B3 295 24P Hrk. web o] AToIAE ATFAE AHAS FHsAo] EL HofNlLo} TF-DFE v
Bstoc

R4 280 W} 2 Y919 107 HOlE Tabe 13} o) FEAA05352), 242, 718, 2%, 4,
S, 719, Hoh, B0l £05 LiET], Hole] W4 Bohe AL 74 AA% 48340 292 el Sick
%8 Azol5e] TF-DFY] ghe 323 doleo] 54 E}ow A5 AgEoldrhs 22 & 4 Ytk wolo) Faiol
8 5 SIS W ol A ol S 9] hgold(ek ool oY 12, 200, DR
£ AAZoIA A5 Aol o A TikE 7}1 T Qlehol4A - AakE, 2009). BAAT EEEolAl ol

529} TE-IDFQ] gto] A9] AHA Edslol i, o) Fre|=sh paislold Fadt oldeta & 4 9rk

flo

mgl;ﬁ
;J

Table 1. Top 50 words related to food tech

Rank Word Frequency (%) Rank Word TF-IDF
1 Food tech 9,333(6.007) 1 Start-up 3,450.115
2 Start-up 2,182(1.404) 2 Robot 3,444.501
3 Skill 1,789(1.151) 3 Skill 2,915.726
4 Robot 1,669(1.074) 4 Global 2,819.305
5 Business 1,474(0.949) 5 Area 2,576.171
6 Food 1,417(0.912) 6 Food 2,575.554
7 Global 1,403(0.903) 7 Business 2,420.218
8 Corporation 1,345(0.866) 8 Corporation 2,392.235
9 Area 1,330(0.856) 9 Groceries 2,301.634
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Table 1. Continued
Rank Word Frequency (%) Rank Word TF-IDF
10 Groceries 1,269(0.817) 10 Food tech 2,244,619
11 Hold 851(0.548) 11 Earthman company 2,065.137
12 Service 846(0.544) 12 Substitute meat 2,019.496
13 Future 801(0.516) 13 Service 2,011.339
14 Market 736(0.474) 14 Hold 1,996.208
15 Platform 724(0.466) 15 Attracting investment 1,982.281
16 Development 696(0.448) 16 Future 1,815.619
17 Substitute meat 683(0.440) 17 Platform 1,755.261
18 Attracting investment 682(0.439) 18 COEX 1,745.672
19 COEX 649(0.418) 19 Market 1,693.313
20 Scale 633(0.407) 20 Investment 1,686.718
21 Investment 6,269(0.403) 21 Jecheon 1,660.83
22 Industry 610(0.393) 22 Nongshim 1,648.506
23 Delivery 597(0.384) 23 A companion animal 1,591.965
24 Earthman company 585(0.376) 24 Development 1,580.797
25 Plants 560(0.360) 25 Guri (city) 1,580.36
26 Era 501(0.322) 26 Sweepy 1,576.022
27 News(paper)man 500(0.322) 27 Era 1,572.701
28 Support 492(0.317) 28 Industry 1,563.755
29 Guri (city) 488(0.314) 29 Scale 1,493.225
30 Variety 476(0.306) 30 Plants 1,467.385
31 Online 436(0.281) 31 Delivery 1,466.797
32 Event 435(0.280) 32 Conference 1,407.924
33 Trend 433(0.279) 33 Support 1,395.805
34 Conclusion 429(0.276) 34 Variety 1,376.718
35 Alternative food 420(0.270) 35 An Seung Nam 1,365.311
36 Progress 415(0.267) 36 Lounge rap 1,351.77
37 Seoul 415(0.267) 37 Non-face-to-face 1,350.382
38 Food week 414(0.266) 38 Food week 1,321.229
39 The food industry 412(0.265) 39 Conclusion 1,315.115
40 Nongshim 411(0.265) 40 Online 1,295.822
41 Jecheon 403(0.259) 41 Forum 1,281.827
42 Conference 397(0.256) 42 News(paper)man 1,279.725
43 Lounge rap 396(0.255) 43 A manufacturing plant 1,273.549
44 Expansion 393(0.253) 44 Event 1,273.223
45 A companion animal 389(0.250) 45 Guri city (mayor) 1,262.518
46 Non-face-to-face 386(0.248) 46 Trend 1,240.221
47 Recruitment 385(0.248) 47 Trend tech 1,219.474
48 Growth 382(0.246) 48 Alternative food 1,208.827
49 An Seung Nam 382(0.246) 49 Recruitment 1,178.933
50 Sweepy 376(0.242) 50 Seoul 1,172.917
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Table 2= FEE|219] 7ole] @iz wo] B4 Fvjolth. Ngram® EHE4] 1o} mho] A9 F0.2, 7} Hole]
A2 BEHOT HAYT. ASH 0 FAHCIA 2749 Hol VES HolFL 2game HASAL, FoE|aAeE

71462, FE-EACHA 5 Fe) Foe/Ee B 716 ok 3ANAS R5T 5 U Holo] o] A9l
=2t SYS] BH0E AREY TR, FAAAYE A KoY SR, FEAEAE 5 71 2
o1 A8 A% $5 3 4 e dolol 4Tl Hebih. 2L ol TG, AL, A, AL, B
5 eI Byok] BRAS ST wolSe] B4 Al & Seta it

u:9

Table 2. 2—gram (word pairs) related to food tech

Rank Word Word Frequency  Rank Word Word Frequency
1 Food tech Start-up 1,355 26 Cooking Serving 194
2 Food tech Area 789 27 Global Food tech 191
3 Food tech Corporation 574 28 Robot Diffusion 190
4 Food tech Robot 415 29 Jecheon An indust rial 190

complex
5 COEX Food week 341 30 Forum Hold 189
6 Skill Combin 327 31 Service Robot 189
7 An Seung Nam Guri city (mayor) 326 32 Star Fixer 189
8 Global Food 309 33 Fixer Platform 188
9 Food Trend tech 306 34 Demo day Hold 188
10 Trend tech Conference 297 35 Food tech Forum 187
11 A companion animal Food tech 283 36 Non-face-to-face Food tech 186
12 Start-up Sweepy 280 37 Area Demo day 185
13 Sweepy Angel 273 38 Earthman company Jecheon 184
14 Angel Attracting investment 273 39 Business Global 181
15 Substitute meat Exclusive 266 40 Industrial show Visit 181
16 Exclusive A manufacturing plant 266 41 Food tech Industry 180
17 Food tech Era 232 42 Guri city (mayor) Guri (city) 180
18 Start-up Earthman company 229 43 A manufacturing plant  Begin construction 176
19 Food tech Industrial show 208 44 Start-up Nurture 151
20 Nongshim Tech up plus 202 45 Groceries Skill 149
21 Food tech Market 201 46 Trend Sharing 138
22 Food tech Substitute meat 200 47 Skill Development 134
23 Food tech Distribution 198 48 Series Attracting investment 125
24 i‘:it:tﬁ:i Conclude 197 49 Area Food tech 124
25 Tech up plus Season 196 50 Future Food tech 124

2. 39 HO| YEYT 249| Az}
ol 71e] AAAE THele}r] 9] Ucinet® B-g310), A12k8517] 919 Netdraw: AM&31%0, AAE 1007]9]
9] %9 GojS9] WIES o] 83) 17 YEIC] ATH: Fig. 17} 2t} 7} =ESL AAFHHE UL, LES
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Fig. 1. Visualization of top 100 data key words network analysis.

3. ZAIM BN

FEE A9 AolEo] st 72 549 SAAH BAS S8 A2H = 4 (degree centrality), LRSS
(closeness centrality), T|7]54]4d(betweenness centrality), 24|54 4](eigenvector centrality)S EA5F 21}, 7|9=9] A
AT A4 ol 7P 2 FEHZ(0.185), AEEY, 2E, 7|&, A9 o2 YERT

HEQAOIN 71 Feol 2 B4 EL SMEUA) 24 Arke Amnd o & e, 1 s, e,
2HEG, 23 5ol 998 GO Uehit obIol $=ef=19 g0l MBS A 9 4 e, o
Ml Hc PEAH0] BAY QAR 240 e Tolr} Wah QAR e AL ¥ 4 Tk 9 At
o N33 FFL AT Yk A UrEME} w3 o] FH40] 3% oY oot b veel ekt o
FlIee o] Tk AL o 2 ket ok @ A AlsjEAo] MIElo|COVIDIY) Aol ZA Uehd Aoz
et 5 Itk 2HEUAO] S £e4S A 1E} the wal A AEo] e 4 Qol, Fejas] Aze
o] AlHA a3E 7HHE & Sle 84= AT 4 dth

Table 3= HEYZ F8 A¥ Toj59] 44 242HE WA= 425l Table 29] Tolo] ¥k &5
ERATY.

Table 3. Key word centrality analysis

W Y e M0 o W DRI wen
1 Food tech 0.185 1 Food tech 1 1 Food tech 2159 1 Food tech 0.568
2 Start-up 0.062 2 Start-up 0952 2 Start-up 1.695 2 Start-up 0.306
4 Robot 0.054 5 Business 0943 16  Development 1.691 4 Robot 0.27
3 Skill 0.043 8 Corporation 0943 10 Groceries 1475 9 Area 0.213
5 Business 0042 10 Groceries 0943 8 Corporation 1.142 3 Skill 0.209
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Table 3. Contined

I e A
9 Area 0.042 6 Food 0934 5 Business 1.07 5 Business 0.191
7 Global 0.036 16  Development 0934 6 Food 1.035 7 Global 0.157
6 Food 0.033 3 Skill 0917 3 Skill 0954 12 Service 0.148
10 Groceries 0.029 22 Industry 0.917 20 Scale 0919 8 Corporation 0.148
12 Service 0.029 7 Global 0.908 7 Global 0875 6 Food 0.144
8 Corporation 0.028 14 Market 09 22 Industry 0.773 10 Groceries 0.136
11 Hold 0024 28  Support 09 34  Conclusion 0752 18 iﬁf:fggi 0.129
16  Development 0.023 34 Conclusion 09 14 Market 075 16 Development 0.116
18 lﬁger:frzzft 002 9 Area 0.892 11 Hold 0744 15 Platform 0.107
15 Platform 0.021 13 Future 0.892 21 Investment 0.726 45 Companion animal 0.103
24 Earthman 0.021 21 Investment 0.868 28 Support 0.684 41 Jecheon 0.102

company

17 Substitute meat  0.018 4 Robot 0.853 17 Substitute meat 0.683 23 Delivery 0.098
20 Scale 0.018 12 Service 0.853 13 Future 0.644 11 Hold 0.096
g5 A companion o518 Hold 0.846 4 Robot 0642 24  Forthman 0.091

animal Company

41 Jecheon 0.018 20 Scale 0.846 9 Area 0.624 20 Scale 0.088
23 Delivery 0017 44 Expansion 0.846 32 Event 0.583 46 Non-face-to-face  0.086
26 Era 0.016 26 Era 0.839 26 Era 0.58 26 Era 0.086
38  Food week 0.016 31 Online 0.839 25 Plants 0.559 22 Industry 0.084
46 Non-face-to-face  0.016 29 Guri (city) 0.832 43 Lounge rap 0.525 13 Future 0.082
13 Future 0.015 17 Substitute meat 0.818 31 Online 0.507 21 Investment 0.081
14 Market 0.015 48 Growth 0.811 12 Service 049 17 Substitute meat  0.081
22 Industry 0.015 43 Lounge rap 0.811 19 COEX 0432 14 Market 0.078
25 Plants 0.015 15 Platform 0.805 29 Guri (city) 0426 29 Guri (city) 0.076
28 Support 0.015 36 Progress 0.805 15 Platform 0.409 28 Support 0.07

29 Guri (city) 0.015 47 Recruitment 0.805 44 Expansion 0404 38 Food week 0.069

32 Event 0.014 19 COEX 0.798 47 Recruitment 0.403 42 Conference 0.063
21 Investment 0.013 46 Non-face-to-face 0.786 30 Variety 0314 43 Lounge rap 0.061
30 Variety 0013 23 Delivery 0.78 36 Progress 03 40 Nongshim 0.061
40 Nongshim 0.013 25 Plants 078 24 Earthman 0258 25 Plants 0.061
company
37 Seoul 0012 33 Trend 0773 18 AWnactng o450 4g Growth 0.06
nvestment
39 The food 0012 32 Event 0.756 48 Growth 0228 32 Event 0.059
industry
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Table 3. Continued

I e A
42 Conference 0012 42 Conference 0.756 42 Conference 0.215 30 Variety 0.057
48 Growth 0012 30 Variety 0.744 46 Non-face-to-face 0.212 37 Seoul 0.056
43 Lounge rap 0012 18 WO o or Delivery 0211 36 Progress 0.052
mvestment
19 COEX 0.01 41 Jecheon 0.692 41 Jecheon 0.162 50 Sweepy 0.05
27 News(paper)man  0.01 35 Alternative food 0.673 33 Trend 0.156 34 Conclusion 0.047
31 Online 001 24 Eﬁ‘;;ﬁ; 0.664 39 The food industry 0.126 44  Expansion 0.044
33 Trend 0.01 39 The food industry 0.656 35 Alternative food 0.092 31 Online 0.044
36 Progress 0.01 27 News(paper)man 0.643 27 News(paper)man 0.065 33 Trend 0.043
49 An Seung Nam 0.01 37 Seoul 0.619 37 Seoul 0.048 27 News(paper)man  0.04

34 Conclusion 0.009 40 Nongshim 0.607 40 Nongshim 0.033 39 The food industry 0.036

50 Sweepy 0.009 49 An Seung Nam 0.596 45 Congrizllon 0032 47  Recruitment  0.035
44 Expansion 0.008 45 Coar;‘f;;ion 057 49 An Seung Nam 0.019 19 COEX 0.034

47  Recruitment 0.008 38 Food week 0.541 38 Food week 0.005 49 An Seung Nam 0.033
35 Alternative food  0.004 50 Sweepy 0.538 50 Sweepy 0 35  Alternativefood  0.012

4. CONCOR(Convergence of lterated Correlations) 24

CONCOR(convergence of iterated correlations) H-4-2 AJHA| E4-& HiHE 4=805t0] GAMY AT Zolfle £40
F B oA oulE 7|49] CONCOR B8 2-35}9ith. CONCOR 242 Netdraw® A|Zks}sto] 419 ?—ﬂ#
=] tigh Hoh AEAR1 A|Z3E HojErth CONCORE A W02 tho] Alo|9] o HEE B HolsS
HFD clusten) A AT 2443 & AtolA= 4719 jIF-E8AE7F Yesth Uit i3 52 ‘Hl&?’ﬁ—i

Clusters 1

Clusters 2

Clusters 3
Clusters 4

Fig. 2. Convergence of iterated Correlations (CONCOR) keyword visualization of network analysis.
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R} Hol, APBRE L, R owx]a MR A AT, AR, 183 ECe) HabE BAY deie
FHoE BREUT APSRBIL AR, AR, 4, B4, HY 59 AUEE FolHy, R, AFA:
HAATS Tl 2, A4S, u}ﬂlﬂ 59] 719IE R, Bl AIEHA), FoE|e, S, BAok]
7197} BREIgon, EAEe} Wald FE9IS, elolx, EAS 59| 7191Ssk FolArh of 8719 ABSAO.
2 557§ A0 vy, ASiEiel i WS ARk & 4 ik

Table 4. The results of CONCOR analysis

Clusters Words
Clusters 1 Growth platform Food industry, alternative food, innovation, environment, start-up
Clusters 2 Unmanned, artificial intelligence, delivery system Technology, robots, artificial intelligence, delivery, marketing
Clusters 3 Investment development Industrial complex, foott:;ile ;/neilzi/, promotion, Investment
Clusters 4 Trends and change Food week, life, trend, change

B A7 yElolelE Bgalo] o] FreHo] Tt Q4L HelelT AlRe AAES 251 Ao] 2Ho] 9]
Textom: 2-83to] 2le] TEAJO]=OIA) 719J=ol TJet Hlo]ohE S ESIL 42 524 20208 018 01
SE 2021 129 31 2978 Yol e, FRE Agstel FEHT ) FIAES stel LAsIe ok
dlo]El= UCINET®] NetDrawE 28310] 4H9] ¥l 7191=0] B2 9 7359, A24% 244, 28 244,
) FA4, ololauIEle] F44 58 SR8, TG o] TS B WSS AESIRen, BTe] AT
= qoksld offie} 7).

3R, R0 gt FANEA £ 49 107]9) N|9EE FuEA, AEQ, )%, 2, AL FE, 22,
191, 80k, AES] $:02 Uiehich ofi HEH=Le] A1E0] T 71 145} 4 A1RIS2AIe] Il gk Q14

ke AL ofulsier], @ A9 A8 EdEst vhlE Avela B 5 ol

B, FEFAY AFFHHE HES] FAYe vl PPL BT AFIAS AR, COVID-19 A7)
ARRl@/gol HigEoRl= Zlg & 4 Sletl, 7IEd: 242 Higtke Avlae AR COVID-199] 9Fe=
AUt FEAPE 2AnPEES] ookt 2A| 5] AAEE B8] Aoy 52 A7 4ol A o] obd HHH
o Pl £T S U TR WL Uk 49 vgo] w2 ¥R FR| A Y B9 Ggo] Ak
7.] o 01— /\ oh;].

S, CONCOR 4 2318 Asiudl g3 B9 A, A=} isp, 22i 2l A3, Al
W9 4714 o] PAEIgIch o) IF 19 AWEH O AR W2 HR/t H FoE et BA 2x

S5l & o F=g o it 4> -J#‘: ] Abdol 7HAIAL e g4l 22 A 7hsAdell Fotal e B

£ 5 Uk o= WFehd JF0] FEH AV EERECIRRe A, FAR BHo] w2 Aol A, 9] S84
A e 7 T2 AtdolEhe 71l A ERIs) & 4 Utk Wb A THARE A SHE0lM & 1 <149
SHol 75 - 28] T4, 53] SRl v A R|2o] HFE] ks oM 4] A H A I o Sl
53] w2 =2 PR e AL 71 2ol Hitt B2 4 59 A S FEEHA AR EHE sl
=] R=PN ] OHﬁOHo]: [ Uxﬂa—:ﬂ_ S} /\ ohq.

2 A7 o4 AAeR HHolHE o83t ARt A=E &8sl ol 3lof HAE uiold &2 ARSSHH
TRt 71 HER AREiA 24T 4 °‘_i 455, 2012), 7HQ1S] S5 AHIAE ffRE RS Alee B85
AR Al AdAAS] AR B85t FEANE B Y 5 3 ot A= AEaA] T 9V 2HE

l

[>
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2 DENE ) AM WHOES BES AHXE QM| EYT B4 FCEHIE SMoa

kS A ASFH (A F o], 2021), ol ekl WA AIAE A vRZSU(Erle Margality® Ak 2597 7442 12744}
2 U L] APAZE, 1 33E
SYTHEEE-Biz 24, 2019). @A) 2L F Y Hoke Fe|Aeh of1HA Hokw, WA A HE R
W4 THEUAQOVPYE AF7HK] 079 HES Fo) 149 Do ol RS, Eak Frlo] HHE X4 7Rt A
W] RO R FCE|Ze|Food Tech Valley) AZHS WESIALT), 44 574, 47 A, 44 FAdh 2
AP BALAOIA oF 3000] 74 Z2L AR AZlolek. FEeBele] oF 0%k A Y L 57 A A
A48 oo, Frto] AR ofLe|Agiech) AO] A T I 4¥IZF 1359 Dl 152 ol ok 2209
gel(F 242 o) oo AT AR oS Urk(rrte] FLa|me, 2021). ofHY Foe|Io] WS Sfat
A7 SEAAL Uk B, T A AENY7149 TS Rope Aot Bt o BEsh 4 9l 715
2 7oz H]lth

£ A7 woleE Beslel ATFA ABYIIES Sstel BAsiEom, V1) AFATHIE Tt
WS BT F0F &, A /B oLk WAYOE AniRte] Q14S B SIS A% A0 7]
=UEo] BT Ao Heltk £ 26319 HlolelE ARE S3sle] RUFOE, S/ o]l o]
of Theh Sk S1E 47k SIS A o] AR SERS AEkElo] FYEL, S WEP B wE £
sjefstlofl a5t} 121 AREe] W Q1419 Holgat Fhe] o] w2 Qo] Holsk EAgolof & Hol.
QJolo}o] Qlalo] AR 23 oIS Ack. YFol olefat ARES B, A AFe] FEeA Al
B3 vjoke /)2 Sto] o] A FEe|Y AL Mk 483 E7t S A7)} nieislolo & otk

I

o

4
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Development and Quality Assessment of Healthy Bread using
Korean pine Leaf Powder

Eun Bin Park'’, Soo In Ryu’ & Jean Kyung Paik’

"Dept. of Food & Nutrition, Eulii University
2Seongnam Food R&D Support Center

ABSTRACT

With the advancement and diversification of bread industry, eco-friendly products with less sugar and salt containing
functional ingredients are being released. To develop healthy bread, Korean pine leaf powder was added in different
proportions (0%, 1%, 3%, 5%, 7%), and quality characteristics of the bread were evaluated, namely height, moisture, color
value, texture, antioxidant property, and sensory characteristics. As the amount of leaf powder was increased in the bread,
L-value (p<0.001) and adhesiveness (p<0.001) decreased significantly, whereas b-value (p<0.001), total polyphenol
content, ABTS- and DPPH-radical scavenging capacities (p<0.001), and color (»p=0.017) and texture (p=0.006) preferences
increased significantly. This study would contribute to increasing the utilization of Korean pin leaf and production of
healthy food having antioxidant properties

Key words : Bread, Korean pine leaf, Quality characteristics, Sensory characteristics, Functional ingredients.

.M 2

S-2uzt HolA= Abie] MM A= 1880 ] AwAtel Qu o] ofs wo] AZo= ATNEHA A= I 1980
o] Zeizto]= Hjo]AZ] Aol FAE UL, 20000l S0 #Ho] 1153} 9 Ho]AZ] £3}19] Tl AUt (Lee, 1990;
Lee, 2014). #9] 1153}l tpefalrt Xl et G, 98 5= =2 A, 71548 AAEE 283 A%, 118
AlFEC] SAIFAL Atk(Lee, 2014). TR =H14-50] R0l wizh 1ol tiet AHARE9] 4ol ol th(Lee, 2014
Shin & Roh, 2000). 12 <15}, Y5 Hlo] st Q= 6] 2719 Ao HET 9Jti(Lee, 2014; Shin & Roh,
2000).

A A2 ol oF 5o A oY W 4 gutol =52 Fal PARKRE 9 Aol Hold Aol ko]
itk B 1E|o] QJthKim, Jung, Lee, & Chung 2012; Song, 1994). Cho(2017)Q] A3 FTo]| o= Zpt Q &5
S L 2421 Haase A3z QIR S0l A7t JloH, GS5IAIE AT A 71548 &A1= &80l 7Fsshal
HIlxofzich

AR D7ER, O|AE, &, ad TURE oL, FARE B, A8RAIE THE0XtK(Shin & Jung, 1998). JIASS
SR HFES WhRsto] 19 W A 0= FHRo] 10%0151R1 A £ & FHK(Shin & Jung, 1998). 71573 AEE o83t
Awto 2= 7} 9l Bdl(Kang, Kim, Kim, & Oh, 2000), 31| 2% (Jung, Lee, & Eun, 2002), oJA% B (Park, 2015),
uhe] 2 (Lee, 2018), 5 F(Kim, 2018) 5o 7/IL= At

"Corresponding Author: B4, jda97@naver.com, 7| % A'GA] 4T AR 553, SR dsky A1Edyst} tjshdAy
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JejmE B AT BaE AT SAREQl A o RS AR A% AME A Zolth 181 s
9 HEE 0%, 1%, 3%, 5% 7% HI&E A7H5tech o] feol, 43 ok, A, 247, Alsle] B4 9 T EHS
Bt

1. A=

2 Ao ARERE A o BEE GHRIUSE 2R E AFRIth W7EE(Gompyo), A& (Chelijedang), £~E'd
(Allthebaking), ©|AE(Societe Industrielle Lesaffre), BX|&-7- Allthebaking), A F(Chungjungone) 224010 & Lujj5lo]
Agetsc

B Q) RS H7HE AR Park(2015), Lee(2018)] AEHE Zsholeh. AR 9 o] uigul ofu| 4y
S B3 0%, 1%, 3%, 5%, 7% U182 AF}ACH, Table 12 EZE5HSTE

Table 1. Ingredients composition of bread added with Korean pine leaf powder

Ingredients PWO" PW1? PW3? PW5? PW7Y
Wheat flour (g) 100 99 97 95 93
Korean pine leaf powder (g) 0 1 3 5 7
Water (g) 64 64 64 64 64
Sugar (g) 5 5 5 5 5
Shortening (g) 5 5 5 5 5
Yeast (g) 4 4 4 4 4
Milk powder (g) 3 3 3 3 3
Salt (g) 2 2 2 2 2

Y PWO0: Added with Korean pine leaf powder 0%.
» PW1: Added with Korean pine leaf powder 1%.
% PW3: Added with Korean pine leaf powder 3%.
Y PW5: Added with Korean pine leaf powder 5%.
> PW7: Added with Korean pine leaf powder 7%.

HhEe A W o2, HESY|(SKSSSA, Whirlpool Corp, USA)O W7HF, Bt 9 #9, &, AF), O|AE, YREH:
A Y ITollA 287 ¥ 51, RESo] Rhgo]2 S A= 1Y AN £EWS H7Isto] 2ol A 3%
WS St} WS $of ®FR7|(EP-20, Daeyung, Korea)ollAl 2% 27°C, = 75%OA 1587 1x} ©ag Agst &
3R HEESlo] 7EAE wiY 2% 27°C, B 75%C1A4 1AIE EOJ 22 RS A9, 11 3 527 slo] &% 27°C, &
75%0114 1587 321 aE A, 33 IR 9o §I5E 3580 = o] 59 ¥t 2% 35°C, 5k 85% W
IA7F BQt 42 S A5}, 43} tl; 3 At} 180°C, o}EP 190°CE of|g3t 2E(FDO-7103, Daeyung, Korea)o]|A]
30427 F=th AolA 1AIZE e & dHE7]o go] AL Hylsio] Ago] AMESHSIT.

Aol Fol= =aARE ol8ste] Ao THe Fet 7R d FES SR E A ACACH(1995)0]] wHh
105°C =2fo] QE(LO-FS150, LK Lab, Namyangju, Gyeonggi-do, Korea)2 ©]-&5t0] A7 ARHO R A5t
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4, Algto] M
AHko] Atz = ARt A(CR-170, Minolta, Osaka-bu, Osaka-si, Japan)g ©]-85}0] L-value(§ ), a-value(ZAH L), b-value
BAE)T 2o Do) 4] AAST TE MABE L9300, 2-03125, b-05310]9lc}

A0l ZAIZEL 3x3x3 emZ A= ZF A|&E CTX Texture analyzer(CTX, Ametek Brookfield, Massachusetts, USA),
TPA(texture profile analys1s)E o]-&-5to] F2FA](adhesiveness), 73 &=(Hardness), BF2]*J(springiness), % 3l/J(chewiness)<
24519t £ F AL sample compressed 25%, trigger force 10 g, test speed 10 mm/s, sample diameter 30 mm, sample
height 20 mm$c}.

Ao Fitsh= & &0 vis, ABTS-radical 42712, DPPH-radical 22712 S5t WA, A& 3 gof ofjgkZ 27
mLg ol F4s} sigict

Z Zdvls &4 Yol +23ksE Al& 0.4 mLe} Folin-Ciocalteu reagent 0.4 mLE 3100 Al2ofAx 587 X511,
10% sodium carbonate 0.4 mLE 7ot &3 & 3087 PRt o, 35 FLA(UV-1800, Shimadzu, Japan)Z
765 ol FHES 2

ABTS-radical 248 &4 3}l 7.4 mM ABTS €93} 2.7 mM potassium persulphate €8 1:12 2315131, 50%
oereZ 3]Aslo] B3 A (UV-1800, Shimadzu, Japan)Z S-5%7} 734 nmoj|A] 0.7-1.00] H == 5}ct. #Aslst
AE 0.2 mLe} ABTS 8 04 mLE &3}5}0] 1057+ A5} B33 SF=A(UV-1800, Shimadzu, Japan)E 734 nmo]|
A gEs Sqe

DPPH-radical 248 &4 93l 23Kt A|& 0.2 mLe} 0.2 mM2] DPPH €94 0.4 mLE &3l5la, 9l 2
3057 A2 & B3 B A|(UV-1800, Shimadzu, Japan)Z 517 nmof|A E4=5 23319t

ZA00A

-

A S 158 tde® Sl 2 A7l 54 9 B7F Rl s S25] e
sl 71 E-a T 3] AolHA 521 M3 EU21-058).

A2l Bt AP QAR A71(2x2x1 em)E e} dpaEe} 9 HAjel "ot Algstglor, 4 Alm H7E Foll=

=2 Ueke = o UEE =5 ATtk A, & 23 ot ARl 712 es 73 HEME oot Bl

8. SA=H

B o] nE AlS Ayl 33] HiE —i— J5lHt. Ak=o] A7 W HA2 SPSS 22.0 package(Ver. 22.0 for window,
Chicago, IL, USA)ZE2 I o|-&5aL, Bul+HE A= eIl ti2aat H7HE 719 SA14 Hlie de&iks
A(p<0.05)7} LSD(Least Squares Distance)i HAs)9ct

. Zat

1. AL o 22 Aio] 0| U 5 Sk
AJeo] o] 9 B JekS 73 ZIk= Table 29} 2T E0]= HIRT 4.82 cm, H7HE 4.53~4.75 emZ, 1% H7kt

oA 7Hg A eI, 7% H7REoIA 7 @A UEREoH, 1% H7R7HA] Eol7F fo8 o2 J7slchrt 7hAsel
THp<0.001). 2B SRS TR 36.19%, H7HE 32.95~37.51%=, 3% A7FLolA] 7FE SA) Jepda, 7% d7HEolA
7P 9A et o, 7k #£710] 8-9]# 9] zjol= Ho|z] AQtK(p=0.059).

166



Table 2. Height moisture of bread added with Korean pine leaf powder

Sample” PWO PWI PW3 PW5 PW7 p-value
Height (cm) 4.82+0.02°%% 4.98+0.06° 4.75+0.03° 4.63+0.03* 4.53+0.02° <0.001
Mositure (%) 36.19+0.45 33.41+2.31 37.510.64 36.49+0.42 32.95+0.22 0.059

D Sample are referred Table 1.
2 All values are mean+S.E. (standard error).
) ¢ Means in a row by different superscripts are significantly different by LSD at p<0.05.

2. MUT Y 2L AMIO| ML

Algro] ML 2 24351 AT Table 37 2t} L-values ThRTE 85.05, 7KL 63.45~69.252, thRToA 718 =4
LWERRAL, 7% F7EolA 7 WA webgt s, 7o) S7FrE 24 0® A4St p<0.001). a-valuew T
-2.50, A7t -437-3.260 2, thxtollA 7HE A UEREIL, 3% FA7REolA 7P WA UeRoH, 3% H7R7HA]
a-value7} G908 ZFAasitrt Z718Ethp<0.001). b-value:= ThRT 16.75, F7HE 20.75~30.748, 7% Z7}0]
b-value7} 7 A UEFRAL, tiiwollA 7 RA Uehgon, d7igo] S71845 fo2 0% S71sHthp<0.001).

Table 3. Color value of bread added with Korean pine leaf powder

Sample” PWO PW1 PW3 PW5 PW7 p-value
L-value 85.0520.102 69.25+0.53° 62.810.40° 61.05+0.28" 53.45+1.92° <0.001
a-value —2.5040.05¢ —3.5440.02° —4.37+0.05" —3.700.02° —3.26+0.10° <0.001
b-value 16.75+0.08" 20.75+0.06 26.56+0.16° 30.56:0.30° 30.74+40.15° <0.001

Y Sample are referred Table 1.
2 All values are meantS.E. (standard error).
9 4 Means in a row by different superscripts are significantly different by LSD at p<0.05.

=

A7k2 =A5t ATR= Table 49} 2T} BAALS TR 032 ml, H7RL 0.13~0.26 mIE, TiRaLo|A] 714
A UeRET, 7% A7kold 71 WA Gelgom, dvieke] Z7Kea2 goldoz askirkp<0.001). AEE
ThR 84850 g, 7K 739.23~855.70 g0, 1% H7hzolA] 71 e Uekaka, 7% H7K2ollA 7P v e
1% A7H27HR) Awrt gojHor Zrlstet Z4steiekp<0.001). SEAL TR 939 mm, H7HE 8.03-9.46 mm,
1% F7F2A 7 7 ek, 7% H7R2olA 7Pg WA delgon, 2t 27ke] f2)Fel Zols Blrkp<0.001).
/gt 51.89 ml, 71 55.21~59.1 mIZ, 7% F7ReolA 7P A Uebea, tiEwollA 7P WA Yebde
m, 7+ 27ke] folHel Zjolg Brkp<0.001).

Table 4. Texture characteristics of bread added with Korean pine leaf powder

Sample" PWO PW1 PW3 PW5 PW7 p-value
Adhesiveness (mJ) 0.32+0.014%% 0.26£0.00° 0.25+0.01¢ 0.16+0.00° 0.13+0.00° <0.001
Hardness (g) 848.50+4.04° 855.70422.26°  839.03+12.22°  740.70+18.13° 739.23+6.31° <0.001
Springiness (mm) 9.3940.13° 9.46+0.14° 8.54+0.01° 8.69+0.07° 8.03£0.01° <0.001
Chewiness (mJ) 51.89+0.50 55.21+0.72° 58.80+0.67 56.52+1.19% 59.10+0.25¢ <0.001

Y Sample are referred Table 1.
2 All values are meantS.E. (standard error).
% 4 Means in a row by different superscripts are significantly different by LSD at p<0.05.
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29 & Z2|0is, ABTS 2102, DPPH 2iCizt
Ao Gitete 4% 2 Table 59 Ltk & E2ivls FF2 IR 466.83 pg/mL, 71 534.8~669.13 pg/mL
=, 7% A7REIA 7 A vebdaL, dizaeollA 7 WA vehgen, 7ol 7S folFes S8t
(p<0.001). ABTS-radical 27AZL R 0.46%, 7R 22.08-43.23%, 7% H7FLolA] 7 A YeRdaL, tizol
A 7P B YERECH, 7] S71ES FolA o R S7I5H At (p<0.001). DPPH-radical 47132 Hi2a 1.39%,
H7RE 23.74-45.76%=, 1% A7REIA 7P A YL, tiRTeld 7P WA Uehgen, 7] S1geE
FoH oz S ATHp<0.001).

4, RIS Q) Hat Aluito)

Table 5. Total polyphenol, ABTS-radical, DPPH-radical of bread added with Korean pine leaf powder

Sample" PWO PWI PW3 PW5 PW7 p-value

Total polyphenol (ug/mL) 466.83£532%%  534.84331°  570.3743.07° 57683173  669.13£1.29°  <0.001
ABTS (%) 0.46:0.07* 22.08+0.34° 26.6140.4° 355340.670  4323+036°  <0.001
DPPH (%) 1.39+0.28" 23.744030° 32254093  39.3320.68°  4576£0.83°  <0.001

) Sample are referred Table 1.
2 All values are mean£S.E. (Standard error).
3 % Means in a row by different superscripts are significantly different by LSD at p<0.05.

HO

=Ho nj =
22 Aol WA

5. AT

wlo] ;9 =48t AIk= Table 63} ZTh M| 7|S Tl TR 427, H7KE 3.27~5.40, 7% 7ol 714
A Uehtal, 2ol 7R RA yegen, J7Ege] S71EeE RO o® FUIsIAtHp=0.017). 9] 7|8 ==
2T 3.60, A7RE 4.27~4.67=2, 3% HA7F2o] 7 =7 UeRda, gizao] 7B WA UeRtoH, 3% A7
S7FH7E A4St ot 7oAl Afol= HoA| eekth(p=0.463). Bt 7|9 e= HiEet 3.67, H71=E 3.80~4.5302,
1% 7kl 78 A UehdaL, tixwto] 7P RA Uehton, 1% J7R7H4] Bte] 7|57t S7lstort A4stle
U §9#9] Ajol= Holx] A9kth(p=0.622). A7 7|5 k= TRF 3.40, A7HE 4.33~4.800%, 7% H7lo| 7F%
A YL, tiRTollA] 7R BA Yo n, H7Ego] SRS f-92 0= S715I3IrHp=0.006). ARHAQl 715
T R 413, J7HE 293447, 1% 70l 7P =A4 YEIHAL 7% H7olA 7HE WA UEieH, 1%
7R feF o2 St A4S tHp=0.004).

I~

i
lr

Table 6. Sensory characteristics of white pan bread added with Korean pine leaf powder

Sample” PWO PWI PW3 PW5 PW7 p-value
Color 4.2740.60a°2%  3.27+0.49® 4.53+0.40™ 5.00£0.37™ 5.40+0.35"° 0.017
Flavor 3.60+0.46 4.27+0.41 4.67+0.37 4.60£0.46 4.40+0.52 0.463
Taste 3.67+0.42 4.53+0.29 4.33+0.43 4.00+£0.53 3.800.52 0.622

Texture 3.40+0.35° 4.33+0.19° 433+0.23° 4.47+0.22° 4.80+0.30° 0.006

Overall preference 4.13+0.35° 4.47+0.27° 4.40+0.42° 3.07+0.34° 2.93+0.40° 0.004

Y Sample are referred Table 1.
2 All values are meantS.E. (standard error).
9 24 Means in a row by different superscripts are significantly different by LSD at p<0.05.

V.3 2
B ATOIAE SR BARRQl AR O B Hslstel A% A% Azt 1ei AR 4 BT 0%,
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1%, 3%, 5%, 7% WI&= H7IE00 A9 go), o 9, Ak, 227, itete] £ 9 I 549& B8k
APEe} Eol= 1% 7RI FrolF 02 S7FI At (p<0.001). S22 ROl HolA] FUARE, H7RE
AHE 1% AAstaL Fashe A EHTHp=0.059). & AFolAE 1%S ALl a2 Fgo] Hotd4= ol
Hols AZ = o AsleH, o] A wolof 9 Al ACE AmEth Lvalues 710 S71g=
2 Qolxoa 7FASIATHp<0.001). a-value= 3% H7H71A] SoH o0& 7hasithrt 271t tHp<0.001). b-value:=
H7lgo] 7142 G940 7 F7181%thp<0.001). F2HJL H7kgo] 718 g0z o g 7Asttk(p<0.001).
Bee 1% H7R7HA] o8 02 71t Aastelth(p<0.001). BT 982 At A2 HolA] agtod,
Zt < 29 FolH]l AlelE Eirhp<0.001). & E2|vlE ¢, ABTS-radical 4272}, DPPH-radical &4 %2 7150
Z713E GOz 07 Z715190thp<0.001). 2 A7Lo] Aol H7bE AW 9] gallic acid, syringic acid 5-9] dFAls}
‘gE=0] T o1 3Aoi(Song, 1994), & A7+ AIOIA e ksl o] Ik A O AlRE: A9 7| S 71Ol
SIS FAHR ST H(p=0.017), o= H7IFe] S7FgsE Ho] Zaie] wet Aol Ao] HAgsiA
715w} 2715t Ao AlgHtt g 75 3% A7HIA] Zrleithrt 74t ou 9o)29l xjoli Kol 9kor
25(p=0.463), oli= H7IFe] S7FH wet Fol ZA7] 2] 715kt SR Ao AlmEch o] |k
1% 7RI S7F8IH7E Aastglont #o Q1 Afols HolA] ekom(p=0.622), k= 71Fo] Sl met st
T 9 SR AR sto g gto) 7|e et fastilE ASR Al 4o 7|eee ViRl S E felde
2 7RI H(p=0.000), o= 71l S7IE=rE R, 4=, Mol S7ista, &E/de] gt A9 dF=
HiokS Ao @ AlmErh AukEQl 7S wl 1% 7N/ S50 Zrlsittr} 7H4AsHE 0 H(p=0.004), 1% H71Lo]
b =7 UEhd Aol 719 Y] dFer AlmEh
FollAE s Fakadl s o 2R A7 AP RIS ofof wmEt s Qlof Hit E8=E
W= 712AER ANE AolH, iteMdo] IRt A AEer E8E 5 UE ACE Amdrh

2
N
o>‘l

Hir
)
e
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A Study on the Determinants of Consumer Attitudes, Satisfaction, and
Purchasing Behavior on Sustainable Consumption Value of MZ Generation:
Focusing on the Eco-RMR

Han-Bit Kim'", Wan Soo Hongz, Young-Sik Kim®, Han-Sol Kim*, & Fun Mi Kim’

Ph.D. program, Dept. of Food service Management and Nutrition, Sangmyung University
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ABSTRACT

This study investigates the influence of MZ generation's sustainable consumption values, consumer attitudes and
satisfaction factors on the determinants of eco-friendly RMR purchasing behavior. As a result of the study, it was
found that internal factors ($=0.600) that perceived the value of sustainable consumption had a greater effect on
consumer attitudes than external factors ($=0.139). Among sustainable consumption values, perceived internal factors
(6=0.419) were found to have a greater influence on attitude than external factors ($=0.248). Consumer attitude (=
0.540) was found to have a greater effect on Eco-RMR purchasing behavior than satisfaction ($=0.208). These results
suggest the need to develop various Eco-RMR products, and this study provided useful research data for expanding
consumption and commercialization of RMR representing K-Foodtech, future growth engines, and creating decent jobs.

Key words : Sustainable consumption, Determinants of purchasing behavior, K-food, RMR, MZ generation.

.M B2

2T Al 28elaZ8 014 %2 Soll g7k, Jas, A 5ol AlAl A9 E52 Fot 71| At 48
FAZE F43] Y5HAL otk 94710 ©a F¥(carbon neutrality) tie0] B 719 B ZAZ A7|=1L -
3] oLt A7 AZEE EHA 228 3] RSt At ofvA] Akdel diek =7 2 HiEE 7
St R Tk Akt AAe s diA7]o] S AT g, 2015). ERL, @u]IE Bkt QlEH|ol4o] A471st
o ol2fet E2hdAdol 24 2024d71A] o]0l Aoz oidg Skl IFHKREL 2022).

ol A} AF2l, ] A 7Ol Zi]L, =719t 719 2He] Aole lout A AIAZE A& Tt niFiv A IE
S8 AAskaL Pt Ta FHI PP FAACl FEStal Utk(Alonso-Almeda et al,, 2018). oo ABAEZ
5] D22k 7910 ATd(Yusliza et al., 2020), 712, 71H& Hol AHS]-E9H 0= A& 7heet 875 4H] PEo]
o =A v Ao et ABEiA 245 s AAPT EEstal AtHQasim et al., 2019).

moye

do 4

sk

"Corresponding Author: 713HYl, hanbitk2@naver.com, Al&A] ZE2 ZAE 27 20, AFEthsty AZgokslat vhalaty
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I
HOo
el

TEHE 4 MZMCHe| XiE7kSE AHIZEX|0 CHet AHIXIEHE, 2HS 3 FOHAS ZFQ0I0 st A7

T AF- QA ' Fo] 7199 GHet AR HeswA AhTE-fa-a]-Aked dAClA At
A, 7S HESIL o TRish] 2Rt FEEEE Ut Qlrt. ofof wE FEE S0 WAt Tlee BAth AHE
Aoll et A= Solual glow ol 7[Rt R o WY|E AP Rk 2017\ 1009 oA Bt 31% JEE=
Holr 20212 3,0009] ¢, 2025W0= 7,2539) Yo g APkl QrhaT, 2021). AT 20224 2,5009) F2o]A
2027\ 34259 2| A A L & T(T, 2021), oFd2 #5535 SR 22 22hd/d Aol o9 H3t
71 ol A& 7 LERF ARVIRIE Auisto] AF-9f47]ge] BAL 4], FAS SHist] A& Tkt BeA=
sl fiet o124, dS4, 24 Aol gyl a7

A& 7hset au7HA| e} At o] 24 AlA Bruntland(1987)= A< 7Fs8e BA R AR, 242 wle AldelA
A BAgatal Wdalr] it ZlolH, Ronto 5202132 A2 lfohs 2HEolA] Aulte] 7kl
SRR A2 AL SIS olefl 71U of=%t A& 7HeRt AHPTIAIE RIS F9EES S0 ARl AU} AnjRie]
L71E2 3E5P7] Y8 B551aL tkJang & Zheng, 2020; Lee & Kim, 2021). O] & Q15+ 2|2 )& 94 Hok= w4, T
A S DF 2t BAIE o= W= (big blur) Aol HERFAL =t of= AEal SR 4M] o9& Alwsks AHA
A3 g e B8R 7I49] Rol shrt Hol M2 A olFol7ke Aol E o2 Yidisial Slth

A& 7hstt SRR ik A e KA, K-FE9] 13 Heo] Etute] A=Y 340 WeE
dol A AAZR o] U7k Qlt. ofe} #st] d=gritdEfreaite I AERe M AR} 7lo|=E
L2 F7RAel Alestal | vt At FhvinE A4 Theol JAAEIHS B9 Ausks FEAHAKK-FOOD
WHAEE EASk= oMIES WPt obdint B2 L2 MZAH7F A7Ftintal RSt ek Rttt
FEEA FETL 2021, 12, 02). of= Sl olofA F= I 22RI=R] Bl to]HAHAt 221 PAME FF

K-FE9] 9542 53 Aoo] Lo TS SHATkERsOIRIAR, 2021. 11. 16).

ol I

¢

MZAH= AIA] 172 30%2F =l Q17-2] 33.7%E AFAJSHAL Jle A= (f=rsolRthe, 2022. 4. 12), 2 229
48] ERIES o]E ok ol AlAE 2R Fof 3ol MZAIH7E 24 vtofd] 373 EdEs 9 SV

sl Erks A FdS Eol7] mEoleh(AELI4EAl, 2021. 1. 27).

& A7t FE5kE MZAHE Bloluaiig &0 2etd 7|71E 7L =3E Adz dAle 22 viHe] &84S
o=, A9 2B Hi=e} I 9l Ajo] o2 Aol AuEE Z2 o g K-FER IEY e RMRE 75
U AEARD g Rk 2 AdEel Rl AFAlA Auirt el Als H I

b 2 s MZAIH O] 21 7hs S 2B7HAE AESlstal, A& 7hset AH]7EA| 9] ofmet 8]lo] ] gYEof
Y& FeA LotEAAL APYATE AL A& 7hset 2HP7HAE A= didste Wiaddy) offaRles 443190
o E3F AHRE e R gl S fPEe] 2 a]lel vjAle BAE BAse] AHAF HE, v 9 ) 35S
27 2R1 7] BAE AHENA Itk olF S 2 AT AHIR] &H71A] AJeh ¥t K-FEE Hi#Eske RMR9
22 5 2R A RS gAske] viEl ddee W R ARIE Al vhdsked Batt o]24 9 A8
AeE Alsstalat skt

Il. OI2X H{H

1. K& 7ksgt AHZIR|

SIS ok HRAS F9H AHRLS] ALda} o] T 2MIC] V1ES AHOIT, YA 28] WEL HET
I glon, o]59] AHIZHAE 7R A, Blo|ZAENY, ARS, A, 23k, AFA AT A T FEe] A ajle
2 Z-85]37 Qti(Sheth et al,, 1991; Thegersen &Olander, 2002). o]7|of] 2| $-324 H=7} £Q35H Z&slo] o <t
31 E32o] 1g35kE AH|E o]ojx]1l ti(Balderjahn et al). ©]& BT St Schwartz(1992)9] A= 7iQ19] XgHE 3
A 9 HE, A& 7S B AFske 2okl qlo] A 8EIAL Qi

A& 7FsRt AB|7EA9] A2 AEetoll Qlof Jackson I} Michaelis(2003)= A& 7FsRt 4H|9] 7ES SFHT,
312 2, A 7 B, e, ASAOR gom, Sheth S99 2UIHAE T, AP, %, R,
‘B8 S7HA] RrEo® St ER]E Holbrook(1994)2 T AR ES F3f 91, #9, B84, &2, F49
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o A7|ESA, 0T, AujAo] £ 871K SFoF AH|7H|
Phipps 5(2013)> AlAZF @A & w2 AldiE 91t 273, Ak,
BEES 250 A9 94 Y] @ 9% 53} 39, A
2Rk ARl W7 BEo] Wae Ak ik oA X 1—0} 2E7FA TR A7AHE0] 2J8) 0]
541 glom, 7l 5o 2HRI0) AvlAt B, 714, A, 9 L FE) A AFE A 15T 297122

QoA tAE & AH|R} % AER Ql8Eo] T FoZ AXE I rkSmith &Colgate, 2007). o]&@%o| AL
o1 A0lS 1 aek sk A0 B P17} ot Qo] A SIS A Tt 4 T
2 FAH ‘F=H A A (Monroe et al., 2015)’0] Q%31 Qltt.

2 ATelME A TR 287E B, A, Alsl, FAE Bl AATFE- 3540 A2 gl et A4
ol AlE e 228 vE7E] 302 olF s WA AlE, 7HA, A&, AT A, JIAE FE
84, A 75 avle] 22)7 et J12)es Holsigrt

A

] H]—x—]a}ﬂ _?46]- ELL-T—__O,]
o), 2191 ARG 5 219} 71209] A8 ol
7

s L

" Jl‘)' ;-> oﬂ, m[m

ES & gFelE KFES 1‘415{6}& X2 RMR2 7574, B2 F87t 7hsstal 34 8 +71 5
Aol gt FsjE Eol= AL 73ZE3 Durif, Boivin®} Julien(2010)2] 7S %is}oq, ek 4 9 sjetAEo)
A2 Aol FHoE A %‘4} 3 A7RSRE A JE, ©4, 771, 10 22000 5 AEQEA] didt /152

wol 955t alshs THOlA AUS ST 4 Qi AA B 4 % o= Bojstgrh
 QATOIAE MZATH AR QIAISRE FIR10) AW, TS S0 A% 7Rt Bold au7bIet Held 4w
S s, o) PES AR o 20le erskuA shth

r'>~

mlo

2. AHI} EjE
i 2847} QXS 54 AEot Aro] gt Aele] AT B ulHE W7, 77, 123 W% oJwolthKoler,
2000, E FIE S99 4] AL Eeh AT A oI5l ol SAoIA 2 B W

Z1 0 & Roberson 5(1984)2 A& 71535 71AE wokshs 7Hgukgoleky k). 181 el s ARl okt 7)Q19)
A3 B35 BAE k. 519t Hong, 2012). Baggett PD(1994)2] 9%; M °1R|3t A=A Q4 7+O] 7019 AHAA,
7IA|9F AlE 59 Bt AT BAE WHgshiA Aok, FAIF 0 R Hilee S RHS0] dPollA FAHETHL SHlH:

Ul A1E-2J4] Hoke] AtolA] B 34, $2, AlF 59 FEE SAs5te] P orete] WSt TAE Utk

B}THChoi, 2004; Hyun et al., 2006). Fishbein(2010}+= T=0]| 0|2+ o8] £49] xjol§ HesHA &7] Yol ‘tr&/del
Tg7iRd 2 ISkt o] mde ’\HIXV} AARE ATF o] Aot of £/dol Higt Bl whet 24 57| b2
Tl ool WS Biko] tiet Bt HeE T 4= U= Aol AUtHAhn, Jeong, &Choi, 2016).

ool & AT AU HES A% el th A} et BE BAst o) H5e] 24 2el 79| oie
38 BHSILA Sk

3. B
W52 o] B AlFo|Y AUIAE AvlEla HHU T L7l AJF Wrlolw Auliof tish 9l E1
} AJoJs} 2= QJrk(Kim, 2012; Yang, &Ryu, 2012). Westbrook 2} Reilly(1983)= WH=S mhijdojA] wz4o] uj

P5 7ol Holi= efmo] thgt A2 §hSoletal FITh. Anderson 51994y AlFo| Au|A0] ) A] 4H] HF o]
Higrol ek SAIAQ BrtelH, B At B FE vlaste] o]9fo] 7|df FHEY W9k wle whEo] Eoler
B35} tH(Mackay et al., 2009).

TS HEU AHIAS FET $ AgE0] 3Hd AEEE A& 7Rse il e FHol A5He 4
O] =& FHAL SIHTHWu, Li, &Li, 2018). oo] A|& 7hs?t 713 A|F2] 4] EFES FEshal Sl MZA|
Ul Eol gl 7] 2RI} W 811 7he| AlolE ApA|S] AbwE 1A} et

ol W2 dubE o A7 Qo] P2 FAN AT s 25| AEY & vk AP (Sang, Kim,
&Oh, 2002; Nam, Kun, &Lee, 2007)7} 317] wWiizolth. ojo]l 7HRI9] X|& 7Fedt 4u7ix]o] mheh HMalsh= w5 8713
T BES] 2A 82l Aol JITAS A EIA}; Tk

=
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4. X% 7tsgh AHZEXIQE AHIREHE, TS, 0§l AFQQl 7to] A

B9} §715 =2419] S Fsol thet AxA H7Ee] Aol A Kangd} Lee(2008)= 7715 24]°f thgt 4lgo]
EE e 7t Fg201H 715 2419 7l =7t WO ER |75 4]0 tisf ABAke] 2249l Bies Rl
She AR ZESG:

Kozup, Creyer®} Burton(2003y2 U=t 3, 474 7157, Xo 8719 S 71/ 59 o FEIT AxREU
< W 2ANA 37821 et ] oo B adt o {23t HEE AFIHIAL I Rangkuti(2018)> AxH|AF7}
et 419] st WA 7 5L ool THset ARG vobe] el 7l S} cherta stk

By AJH|Ao] wEESE o] Lol §i5of u|XEe RS EASH F A (Yoo &Youn, 2009; Kim, Kim, &Lee,
2011; Kim, 2012; Jeong &Jang, 2012; Kim &Kim, 2017)= 2 AlFd BT 0] 571} Aeis/do] 17 vyt 1ol
a50] o2 Aol rhRojgick

A F7HA] AYATFE AHE A3}, 7119 A& 7hset A7 3R] AlF ofw|A], AHof tiet QIXRE FEI}
FeI Ho] JFE FA Tl QlEE SHES Hol Ak AS HAT 5 YA T WEL A7 FED
FEE AFol digt B7Iet IA FHo 4 o=y i 2] o]2& AT A™shL s Felstith

olo] & 7= MZA] 19—04”4 A& 7FsRt AH|7EAo] gt X187 KFE RMRO] ek 4HR} B0 ofz
Q91S AMET w9} B 79] ol S4o] Tl B BY Q] YFS F1 YA AMHIA U, ET

—4 27 82l

A e A1) 5 7AR1%] AT, 7, 7 5o 4435 gl o) S o] BlA Hol2 v TR T
A Bt} o]tz AH|A AT S K-FE RMRS AL Avlale) ebe et the: Fastcha Akzeiglc

. G-

’| 0=|__|_LO| Eéﬂ E‘_I 7|Jk-IkII-I

2 AFolldE A& 7hsTt 2HVHAIE B, AL Al BAA o] Ai-rhe-ie-An]- Aol tigh @A |
v AHE Ft == vE7A] SR olF 3 WRARICHIS] A, 7HA, A5, IAsE A, AAE Y
224, A% 7hse 2nle] 20)3 AR89, 7H) 2= Folsklt. SHFE2 Geiger 5(2017)F Liu 5(2010)9]
AT A=E FaLsto] 2 A7t Ao EF 2FS sl 89 3= FAE sH A= A IFA gtk
3: HEoltt. 50 v JI-thE ol 83t S7gst3ict

E JrLoAe AH|R HEE Q1Y AlZHY Q1A AE 9 AE S0] Q1)) st o] wkSeh= Ao
ol AJgto] whel 4] A3 og PR Aog Hositk MZAH Y] A& 7RsE AH|71A] & AHA} HE 9918
A WrE, ge] B4, ‘tojolE’, ‘HAT'E Aot S PE-2 Ohel Kim(2014)9] A7 Falsto] &
Al At SF £Fe Hast 4719 £92 BIAE 53 (1 A5 2] gt 3: HEott 5: v IFthE

2 AHjsh AR F L1 A Woboln] Aulao] et
%&@m 53 2 Borlalch MZAIGHe) A% R A B U RQ1S EUGE, AT, AE A
JoI9IE. SRS Wu, Liok LiQ018)2] 978 Haste] & eyl skl 2% 2 Beslel 37lo] 2
aaq 59 AHE(: A8 194 9k 3 BEoleh 5 v I%chE olg3tel Ssterk
£ ATeIE 7o) B5 B4 8912 ARl ek AT DA B QX% AFS Tl o) B Al
2 ojstglct MZAIN] A4 R 20 F o) 2P RS S, AL, AP TSI SH
22 Kimd} Kim(2018)9] £4 A28 £ A70] Ao A% Bekstel 3 49 P2 FAE 57 Am(l: A9
a4 gtk 3 BFolh 5: h IHEhE olgstel Zsknh

AN

HI: MZAH 9] A& 75t AH])7

A7 ael dwo] ojgre v
H2: MZAIFRe] A5 7R5 z

}_
H)7HA7) o] folgt ke o

£
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H3: 204 BlEE o) §50] Agaclel Jeke v Aol
Ha: 9HES o) 50] 24acle] Jake mld Aotk

Consumer
Attitudes :
4 \\
57 E

d BN
/ k. Determinants
of

Fig. 1. Research framework.

Purchasing

/ Behavior

£ Ao SEd o] U8 RMRE Fojg Ao i MZAIH) nlold 24292 thow A% dhel 34

ﬂl

O =, 2021 11¢¥ 25UFH 221 39 10Y71R] ZARE 3519t 2AF A} F 2095-2] AEA7} S5(34E 86%)=
& A0 ARSI A&7 AH|7ER|of tiet AHA} B, YEES @9lo] A s ARl v|AE TS
Yotr 7] 98] SPSS 20.00.2 T3] AHEA](multivariate regression)S A|Ho}3ATt.

V. 2324

1. sl SX

2 AT SEAY AT TAH 4 Table 13} o] Uehgrh
RS AHFL 20~254] HFto] 117%5(56.2%) 02 7 WL, 7159] YBd 4252 8005 Y ol4o] 573
(27.2%) 502 A= 4 B Fufl ¥& 5 2~5%F ¥ w|ho] 749(35.5%) 0 & TP 2 Hl&RE AR )

Table 1. General characteristics of respondents (N=209)
Characteristic N %
20~29 yr 117 56.2
Age
30~50 yr 92 43.8
< 20,000 54 25.8
20,000~50,000 less 74 355
Monthly houschold 50,000~80,000 less 41 19.6
meome 80,000~120,000 less 27 133
(unit: 10,000 won) ’ ’ )
120,000~150,000 less 6 3.1
> 150,000 7 3.7
. University graduation and below 170 81.7
Education level . . . .
University graduation and higher 39 18.3
250~400 48 229
Purchase cost 400~600 58 277
per month ’
. 600~800 46 222
(unit: won)
> 800 57 272
Total 209 100
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2. FPHES HEGL BEY 24
B (Validity)2> GHPH 0= ¥pg 740] 725 RARIL $A4 B&/de w07l fs Hise] & &°l7] A%t
o2 g 9 RIEAQl FA4JE-EA(Principal Components Analysisye AA[SFAT.
2913]AHAIL X715 - % Varimax HH4A1S 385191 01 2R Q1A A7 (cross factor loading)©] 0.4 o]Ato]d 2jm
j' Z

—_—

ol W4 WOt 8918 FE B9 £2E PRS0 A duge Awny] R ALE A FAE
WS AR st of A4S B3 Cronback's o AXE AMESITE WA A4 75t AH7H0H Bl SHMSE)
S RQEAY} AlFE £40) F4AVE the Table 29 P

Table 2. Reliability and feasibility analysis of configuration items

Factor Commu- FEigen Vari- Cronbach's
Factors Items

loading naility value ences(%) a
Value I would be very sad if I had a serious 0786 0.620
problem with my health.
The quality of life will be hopeless if 1
Belief become obese and suffer from chronic 0.770  0.603
Sustainable diseases due to high calorie intake.
ti 1
consuphion vaie My eating habits will likely lead to
nutritional imbalances. 3.126  39.089  0.868
KMO factors ' o '
(Kaiser-Meyer- Sustainability I will buy a mil kit product that is more 0671 0656
Olkin) eco-friendly than a regular product. ' '
=0.857 Bartlett's Behavioral ~ Eco-RMR milk kit products will help
hericity test : ; 0.655  0.691
Sp y efficiency my diet.
(p=0.000) .. . .
Total variances Contd?uokt)l'sl 'of Pemstertlcellthcatt 01;1y ::at the hnght 0645 0656
(66.067%) sustainability =~ amount without eating too much.
Exter. Eco-RMR milk kit products are gene- 0780  0.661
rally tasteless.
nal Disability o 2.157 26.975 0.707
factors Eco-RMR milk kit products are generally 0877 0783
expensive.
I think ec.:o-RMR milk kit products help 0861 0741
. the environment.
Consumer attitudes
I think eco-RMR milk kit products have 0835 0697
KMO=0.780 Bartlett's sphericity test ~ Characteristics of taste. ' ' 2676 66.888  0.834
(p=-000) I think eco-RMR milk kit products are 0815  0.665
Total variances (66.890%) good for dieting. : )

Trust the brand of eco-RMR milk kits. 0.757  0.573

I am satisfied with the quality improv

. . .84 711
Satisfaction -ement of eco-RMR milk kit products. 0843 07

, .. I think it is wise to choose an eco-
KMO=0.707 Bartlett's sphericity test mil kit product 0.839 0.704 2.099 69.963 0.781

(p=.000)
Total variances (66.692%) Th.e experience of new eco-RMR milk 0827  0.634
kits amuses me.
[ will actively recommend eco-RMR 0888 0789
Determinants of purchasing behavior milk kit products to others. : :

KMO=0.709 Bartlett's sphericity test . " continue to use ecoRMR milk 5 055031 5518 73003 0824
(p=0.000) kit products even if it is far away.

Total variances (73.924%) I will purchase eco-RMR milk kit

. 0.835  0.789
products next time.
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3. M9 ZH=

MZAITHO] 14 715 AuI7H 80) Bohe 4l B, v, Tl 5e] A5asle] et BAS A
AR TS 2910) ARHAS RISt BA10) Ak 7 PAES] BAPE ool e Hel AT FHaelA
AAE A4 7R T An]7Eo} AulR B, B, 7o B%50) 242 7ho) P JUshs A & 4 ok Table
33} 2k,

Table 3. Correlation analysis

Sustainable consumption behavior

Constructs Consumer attitude  Satisfaction  Purchase intention
External factors Internal factors
Sustainable External factors 1
consumption value [nternal factors 0.498" 1
Consumer attitude 0.457" 0.545" 1
Satisfaction 0.438™ 0.668"™ 0.636" 1
Purchase intention 0.459™ 0.638" 0.550" 0.670" 1

*k

p<.01.

1) 7k 19 #=

7Hd 19] 31924 ZF= Table 49} L. MZAIH 9] 2 a3t A]7EA] o] et 7H52] 4] A H(R?)2 45.9%0]
™, 3714 ik BA Folde AHshe FSAF 22 88.5860]H F2lZE(sigF)2 0.000°02 F4= o] 7Hd 12
SAH R YA

Table 4. Results of regression analysis between sustainable consumption value and consumer attitudes

Unstan(.iardized Standardized error Stanfiardized fvalie  pvalue
coefficient (B) (S.E) coefficient (Beta)
(Constant) 1.233 5.977 0.000
Sustainable External factors 0.134 0.057 0.139 2388 0.019
consumption value [nternal factors 0.556 0.055 0.600 10.1777"  0.000
R*=0.459, adj R*=0.456, df1=2, df2=209, F=88.586, sig. F=0.000
™" p<.001.
2) 7pd 29| 2 %

7M4 29] BAZIE Table 59 2. WS et A7) AWARNS 33.9%0]u, 71410] dhet BAH R4S 2
S £ BAY A 53801 RSIHEee HE 000002 RASI] 74 29 SAL BAH0 JUTact

Table 5. Regression between sustainable consumption value and satisfaction

Unstandardized Standardized error Standardized coefficient

coefficient (B) (SE) (Beta) t-value p-value
(Constant) 1.955 0.199 9.877 0.000
Sustainable External factors 0.205 0.055 0.248 3.806™" 0.000
consumption value Internal factors 0.340 0.053 0.419 6.490™" 0.000
R*=0.339, adj R*=0.336, df1=2, df2=209, F=53.880, sig. F=0.000
™ p<.001.
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3) 7 30t 49| 75

7Md 33} 714 49 317] BAZIE Table 63 2e}. S4401 7o) F50] 2R ot 14 AFHR)S 47.6%
0|3, 5]7]400] dhet BAA L A FEA G 93625005, $9] SB(sie. S 000002 LERT 7137
7Paag] SANE BAZOE YYsoict

Table 6. Regression results between consumer attitude, satisfaction, and determinants of purchasing behavior

Unstan('iardized Standardized error Stanfiardized rvalue pvalue

coefficient (B) (S.E) coefficient (Beta)
(Constant) 0.680 0.248 2.752 0.000
Consumer attitude 0.249 0.080 0.208 3177 0.000
Purchase intention 0.565 0.070 0.540 8.261™" 0.000

R*=0.476, adj R*=0.470, df1=2, df2=209, F=93.625, sig. F=0.000

T op<01, 7 p<.001.

V.2 B

137 RMR 79 Zo] 9 S5 A9e] MZAlY vlEeld 20038 o= A4 /st Ar]H|Y
5ol e LA Lolu i APATE FUE A% 7R3 2uPHIE AR sk e
93} 9489108 THHI. o} ol 4l Bet 9 2 7o) P AR v WAS BAIs
A7 AT Thet 2ok

2, MZAI] 215 7Rt 291713 5 URQA(P= 0.600) 2IRRUP= 0.139)0] Bla) 2417} Efeo] o s
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o A5 FFL tRle AeE e ol £BEE A%t 221y 2Rl oo s JE HEY oME
AR JEAE gl A u] A0 TfRlE 73RS Hong(2017) A9 S5 Zolskltt

MZAIHE] 2|& 7hsdt AH7ER|eE AHR; Hite, T 3l o) P50] 24 a1l 7o) 8913 Avke vt &

AR, MZA ] A& 7Rt £BI7FA] F WHRA] 57 Hpet o.aQl 1] Mz FAHAT o F A& 7Hset
AH|7ER] 9] YR8l F 7FRI(0.786) 7k 7FE w2 ThEC® ‘AIE(0.770), 7HH(0.762), ‘A& 7Fs/d(0.671), *RUA]
H BE 82740655, ‘A& 7R £7(0.645)9] o= YRt I2]al 9FaR] F 7HAo] HIXTH0.877)7F
7FE A UERRT ole MZA tlE0d2 71 AlEe] 7Hduie el aigold F8e SAl0] F9kL e Ae=
FF ol F=3= RMR AlE 7ol Wasial AlREQith. TbA 7|92 Y2219 A#de F=0] 9 A&
7FsRt R Jijke Al I 258 FIt0] olE AFAIste] 19| ZH ZHAIo] SHAl FARle] &5 ol
JAIBIe AAofA TrbAoRt 719 A2 FARS] Add = QS AolEt ARl

=4, 29 HE 29le 4 Eder FAEeH, ‘HHE AF(0.757) ks A27(0.861) % o] £4
(0.835), ‘TFOJO{E(0.815) 0= UERGTh B QIAZF W djlozs 7|0l Higt A= F50] ¥jles
Low®} Lamb(2000)9] 9179h= B2 WeRT. J12{4 McKinsey(2020)9] OFAJoF B 2] 2] 16.000% ©]d2] MZA|
0 SRS dVdo® o HERA W 5 S5 HiS 33%e BHE Al Awsiglon e 14%5 Hies
O3t Halxel ARk

A, T 2912 37 EFo= FAEeH FE Aol 1H=EH0.843), 7 71540l A8E AlE AE @9
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(0.839"), “AIAIE FE(0.827) 9 <=0& UENITE o= A 44 Mg Fdet 2o Fv {1 4l2rt 223t
AAH 25 AAE 7194 BEE ARZERE Held, 324, 48 J97HA EF"E“HXE W GzoE A=
Th(Yang, Kwon, Park, &Yoon, 2019). WpAEfo2, o 350 2% 291 5 A5 334 JAH0.888)'7F 7P E3koH
TR0 g A7} ol Zofrba A[&21Q1 0]-8(0.855), ‘TRl F-1l(0.835)° 9] =02 Uit ol= A/ 4H
Be o ¥1o] iz Euhs Zo] ofyzt A|&4 FujE o]ojZth= Han} Lee(2018) 79} 52 Zolsiqict.
3 22 A 2= K-FEEH A RMR7 R[] S84 5202 AEshr] et A9 AAREE 2 71A] &t
£ 5 St

AR, v Aol 47541 ol TARRIE et K-FE8|3 RMRE] @Xsk & tid=19] el 453)E =24
FESFFO] Aol QT Ao|t}. w=9] &3 vt o] 7|AQl EHA(Forbes)i= Ty ABMY glo] ko ® tiAl7t 2
Zol2tal FITHaT, 2021). X UHREE Am2Ao] oot Qdb|He] HolEw = Tafmpol] U 4ot 541
A35l7] e Bskel= Wagzo] 20224 5Y 6 AR 5,344H 02 AAEYTHRed table, 2022). Wb 22 A|A;
& 9%t K-FEH| 2 RMR2 AX|9] A2} =4 A7 9] gtx} glo] Aget 371} 417, Al 52 39l A5
J%HE§HBLLE4%XH¥Igﬁﬂqiﬂiﬂﬂq

AAie] 1 RI7ZEA|Q 1A 9] A& TheRt AHTIAIE S50k FEHIR Ve HE

(Korea Institute of Rural Economics, 2022) 7o W Q3 =g 39| =9Jo] QT Aolth oo BF ZhEy} 17

FAHEBZHA) 74 " 3 AF AA SAEF(T, 2020) 50 Fo-OAE 7eS A= W A& 74
MZAt= 7149 A1E71eRt 34 7IXE 6kl Q7] wizolch webA A5 Q47| S HEa AH|RLo
AHZEA] 9l 7|49 77 AR FESHA] s =¥S ofoF & AoE ALRESIth
ﬂw1K$£3E1%§§4%MP@E+HA%E£P1@éﬂﬂﬁﬁﬁkﬂhmﬂﬁMP}Oéﬂlﬂﬂﬁmm%wwﬂa

FaoA AE A AErt Rt W71 ER eAske A7 wll-An]a8 59 S5 A4 H|HolE HEA
i%ﬂLﬁmPﬂﬂéﬂﬂK.‘%4“ﬂﬂﬂ@m%wmﬁﬁg%thh‘ﬂﬂﬂkﬁﬂ ATt

A, K-FEH A Ao A9 9] dAEe} &A FHo E)S = dH7&Y 7R g =]
QS Zo|t}. o]9f Al 7| A8t 7P ¥ At Y4g ofjojFetoloje} Joatolof, Bl E St 22 Z=Y
BRYE 2= 27IAA g =9do] 875 Q7] wEelth(Kim &Kim, 2014).
Ae el Aol Aot X RMRe o83 MZAH wlEold AvRE tdo R sigloug, Wy ES
O]-85HA] gk TRt AT AH|ARY QIAITH= AJo]7} A Aol ofof FSjt thefdt An|AISe] F7H4Ql A7t
LT A o2 ARSIt AH|RRY] tefst 3= Wido] Hslelna A& 7hsst 7|9 A} AHRe] w7 A&
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Quality Characteristics of Yanggaeng Manufactured by Using Ginger Extract

Fun Bin Park!, Soo In Ryu? & Jean Kyung Paik!

'Dept. of Food & Nutrition, Eulji University
2Seongnam Food R&D Support Center

As more snack are made by adding unique health ingredients to traditional foods, and consumers’ preferences are also
increasing as they appear in line with the consumption trend of ‘well-bing’. In addition, Ginger contains ingredients such
as zingerone, gingerone, schogaol, they are known to help with antioxidant and anti-inflammatory properties. In this study,
yanggaeng was manufactured using ginger extract containing antioxidants that helps prevent and relieve diseases and
strengthen nutrition tailored to the preferences of the elderly. It was made by adding ginger extract in a ratio of 0%,
3%, 6%, 9%, and 12%. And the quality characteristics of moisture content, pH, color value, texture, antioxidant, and
mineral were evaluated. L-value, b-value of Color value were higher in the addition group than in the control group,
and they were decreased as the amount of addition increased significantly in the addition group (p<0.001). And, Total
polyphenol, DPPH, ABTS were higher in the addition group than in the control group, and they were increased as the
amount of addition increased significantly (p<0.001). The potassium was increased as the amount of addition increased
significantly except for the 6% addition group (»<0.001). Consequently, considering the antioxidant aspect, it is considered
that the yanggaeng to which 9% of the ginger extract is added is most preferable. This study will be used as basic data
for the development of snacks using ginger extract, and it is necessary to further research on the development of products

that consider consumers’ preference through evaluation of preference in future.
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Antioxidant Activities of Fish-Derived Protein Hydrolysates Fractions
with Different Isoelectric Points in Food Model System

Fun Young Park!’, Hye Young Jang', Jin Byeol Choi' & Kenji Sato?

'Dept. of Food and Nutrition, Gangseo University
Dept. of Applied Biosciences, Graduate School of Agriculture, Kyoto University

The objectives of the present study were to investigate the antioxidant activity of fish-derived protein hydrolysates with
different isoelectric points and elucidate their antioxidant properties in a food model system. Fish-derived protein
hydrolysates were fractionated, based on the amphoteric nature of sample peptides by preparative isoelectric focusing,
which has been referred to autofocusing. Antioxidant activities of each autofocusing fraction were evaluated by
1,1-diphenyl-2-picrylhydrazyl (DPPH) and hydroxyl (OH) radical scavenging activities, oxygen radical absorbance capacity
(ORAC), and Fe** chelating assays. Lipid oxidation of cooked pork patties was determined at 24, 48 and 72 h of storage
at 4°C in the dark. Basic fractions exhibited the highest DPPH and OH radical scavenging activities. Higher ORAC was
noted in both weak acidic and weak basic fractions than it was in crude hydrolysate-before fractionation. The acidic fraction
exhibited the highest chelating activity on Fe**. Also, acidic autofocusing fractions prominently suppressed the oxidation
of lipids in the patties compared to the crude hydrolysate before fractionation. These results suggest that autofocusing
fractions of fish-derived protein hydrolysates are effective ingredients to improve shelf life of lipid-containing foods, and

that autofocusing could be useful to increase antioxidant activity for application to food model system.
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TAE o] =2 AY40] EoHlEE 1T EeUt Atk

198



=3 39 A9 9-4g 7o ARurza}
ANB)E Au|2dhso] uA: 3P

IZ45|0HIm ZR2IQMAAEL BIA, 2ASIfElD A2 IMHIAZS M

Ut Ayl chat Z1xjzo] WSS % U TR oJRtERA B2 FAISHE ARSI FPga YRS FAISIE
Apslz WL Qe ek os AT e i ETe] A7ke SR Ados QdTt Bold Aol
ok ST WA ] SU AT UL SIS DAE Ae B34 s AT E A
A s, eI st $39 Aol 93 ARl 4gos dad & uek) Sdde
COVID-192 I8l A AAIZ o R ojg& A4 G829 SAM t}a]% OJaA ZAFY 7701l Y-E Fa o] =35}
£ A s ARl dide U}‘?—EOHOF o Zloftt. ol2fet Al & dFolde MR B 28 SRS
HEOR JASY] YAY dF(E7H ©F 52T, B-oF 498 52, 4 48 SED) IS—Er , AR ST
A IASAAENAYE 55T F 25502 A= 7 Axr S7510] Ao ARSIt & 300789 MR E
odl IO RRE S ARE o R SAE QQRA, SQ1A QA AIFE=RA, *Jiﬂrﬁ‘—“ ! PR

E
o
o

FEAZ AABIl e, olF Bl 7HdS AT SATEY BT AE4do] S5EE 7INe & sho 2
AP AAEH A} EO&«] A3 A4 Chi-square=589.377, df=265, CMIN/df=2.234, GFI=860, NFI=.879,
CFI=.929, RMSEA=.064 5Co& e, BlwA AT wigh 321 A0 At &5 38 SAMY 44
738 F 4-7F4 7 (Beta=.248, t-value=3.871, p<.001), L-oJ7} #F(Beta=.155, t-value=2.492, p<.05), I-A% #%
(Beta= .207, t-value=3.341, p<.001)2 L5 ZFotZo| {05t H(+)Q] JFS nFo2ZH 7 12 A= Qo). E3t
AN 78 2 U714 FF(Beta=.124, -value=2.075, p<.05)T+ Y-’3& F&(Beta=.179, r-value=3.061, p<.01)> ZIA}3]
A Au| A H(+H)9] o5t JIRS u)H AT D-0f7} F&(Beta=—139, r-value=—2.394, p<.001)< ¥(-)Q] {05t
FFE vH7] "ol 7 2= FE AYEQITh AR AR REERE SAMAES ZARE]A AH| AT E(Beta=438,
t-value= 6.528, p<.001)°]l F-2J3t H(H)2] FaFS HFCEA 7H 3= AHEQ ol2f3t 2AE EHE JAMEEY
A} L] #F-2 7RIS A Fe] RIS oflslH, ol A AHIARES FHAZ = B Uehdoty &
T ok wEka 2L 2A A5 It FL] HFHE SHAN7] HgE AAZQ] A-A LTS Aok

g Zlos doEn

199



2022 (Ae=ZEelsts] HIBext I |EAEEHE

o
1Z745|0HEtT K2 QAIZIE} HIAL, 2Z5|THElT RE|MHIAZSIE I} I

-

4122 ¥ (psychological well-being) 4F9] & FHA 0= wotslr] s AR NF & 4ol thsh £A
ARgol ARR] o EA duh 75 & oSt JIEAlE Fotde HAoE AFEH I AEE XS 24
PEIE 4o TEEEoTt K5k Zlo] ofd 7ijlo] ARRle] Y 5 StUEA drttt & 7SSkl AEAE VIEeR
4o] A-Z olsfishof shH, 4to] Ao] &7 X H=Z AF= At EFE Q1] XS o] ey} Eighe] 2 RE
ke Jfdol PEat 2gF oz T QA AN Hot U2 4to] BabZolgl 3 4= Qlrt kA SEl7 |
COVID-192 Qlsf A AlAIZ R ofg}e AollA BE2Ql SARIS] WiEg B E flsiA SAR 7171919 4l=ld LHo]
oigh MRl i misfof o Zloloh o]t AN & o= AR B S SANES HEoE AN
59 ™ gy (Rl 357, A4 35, VI 357 9T, AFEES S5 2 I AR Q2L E ST
T 1973 PAE 7H Hr g F7sto] Ao ARESISIth F 300789 MRS E TE AR ERE
ARE v o R FAA QRIEA, E01A QoA A=A, AkEA 9 FRAARFRAS HASHeH, ol&
Bl 7HEE ASSH. SATEY BT AlFdo] $5EE 7INteR slo] AR AR ATt
B3] HFFE A4 Chi-square=314.358, df=142, CMIN/df=2.214, GFI=.898, NFI=911, CFI=948, RMSEA=.064 50
2 Yeh Bl Aetd w29 Ao® ARSI 55 2E SARY] AEA 4N S APol-8(Beta=323,
t-value=4.891, p<.001)2 ZFTE=0]| FoI5t H(+)2] FF2 nHIL, A4 (Beta=.179, t-value=2.873, p<.01)> FAMLE
o] ARl FOfRt A9 YIS nIH2H, 7HRA A (Beta=375, t-value=5.692, p<.001) JA| AFRHE] {25
B S HFoRA M 12 BT A A4S AR 9SS FARIES IAAFIAREYE
(Beta=537, t-value=7.889, p<.001)°] 5-9J5t B(+)9] F3FS w|FoEA 7Hd 2% e rt. ol23t AAES EfiE
SARIES] A=A 7RIS Aol W52 of7Ish ol IAAFIH2EH TS SHAY = AvE et
S 5= Ak wEpA] 2AAGLA 21 9= A2A IS SHAFI7] et AAZR] AR ETE RS AlfloF &
Ao FtEh

i
rlo o,

7¥st

e o

i
i

o
oft
Hr
T
ftjo

200



HIEHEED HYSHURL, THFSEAAT YIS, CHEsEiEtn SHxant

7E=A1e] a7go] 7Rkl wEt tiREe] w70l ARgAHel ottt 1 THRE=A) Aol FEskal 9lom,
Tt Apto] A8 EFo] oA G B UREF opIIch Tk 52 ol lo] RS YA
Uol FUEZF 7ol Fagt Addolrh Slisd AU F5U 59| 71e=x S48 dotaat FAE thE] 95%
SA AP ogsto] 8 A 5Y, 109, 1592 ARgsto] 7FR=t 7 w9 TedARE S36IeltE #5EE
AZR AFnA ARE HF 527 BCIESAL 1002 B3 Axsion, 42 A2l F AAEOR A8t
RARAS AASeT B A5sR g Smo] 424 B4 Solt 167 AelHlele. AlAl A7 249
FooZ, 998 9 ol&E0] ol FAETEE = 59 APt f2fet AlolE YEhA] aigtont), s 109 A
% 159 Al F9IE Aol Yeholt. g glolH FARe e AATERT R ¥ Uehiel
FAAE 848 B3] 2 15Y 22|72 Unpleasant flavor E43}F 2= 109 X222 Sweet flavor E42 X PC19]
FHFOE Hote Alm=s AT = 59 AP 9 s FAA|TE Savory flavor®] £ AW PC1 9]
UFo s Hold A= 4%l

.

201



2022 (Ae=ZEelsts] HIBext I |EAEEHE

oTIT
15|05l ADIERLY, *HSIfEn ADIERZY

SEUERe] mAHA] w2 WA Sl e ARl AR AL glow, 2] Al WSk HlAHA|= <l
QA AAl= pAEA] FI R QIgt BsRio|HA] ABAkS] FA|E QIAE AL itk oof] & ATtollAl= A H A Q1A
Fl O] AHA] AN R vs. U Fh)o] 159 mAHA] A5, el vl FF WAE TASHL, A
A Sl gt AP dvs LA ] 2E RS AT EQITE ELL, o] IollA mAEA] e Higt Wz
of mg AE Y 2EE 2EANE HSoIE YAAA ABAE dFoZ mAIHA DA Fvs. )
¥ ulAHER] AR SIS dvs ASHEA) 2] 2to® FE 419l ARAIE AASKL nIAHA] ol digt
7, nAIHA] A E 9 AEE £ BAE 53 AEE ol8sto] S oH, JAFEAITH E4
et T3 A Aol ARESHAIH:. F 334719] A AARE HFOE WlkeiA, SHTEA], PROCESS Macro model
3& ol-&sto] 7HdS ATl eH, &4 ZHE Qoshd th2a Ltk vlAHA] EgERlo] o4 BFAe] wlA|wA|
A5 o} A Eowo] nXe AR AT B {ORt A 0= YT o]ef tEe] nAHX] o] 3= Hhagelllo]
UiFoll Aokl Axe wf wlAHA] T fES Eol8e BEATTt 2o A= & ¢ UM 4] BIA
OAEA] AR Eo e Aol tigt ghaAdol wheh folRt Zkel7E AARE, A E o= FolsHA] 92
AOoE Ueth ERL vlAHA] TR} AAA H IR S sl TAOIA 159 WY o R Igt
73910l ditt G440 2dH 2Eavk= AFSolAT FolstA Yehg o, odsools Foldt 4=
U4 = A o' YT o2t Aile 94 FYAT nAHA] A A 7FssAL JIAE uf Bt 254
ol &5 oHA Hrhe A= AR wEbA, JAQQA7E A= &84 JFES 1Y o 2FARe] AP

= 3

. A=
AR A 295 °IF e EE&F0)al AAIHQ o] sy Eojop & AlolH.

202



The Association between Food Allergies and Sleep Disorder of
Kindergarteners in Chongqing, China

Tingting-wu' & Mi Jeong Kim
Dept. of Food and Nutrition, Silla University

Sleep quality is important for child growth, development, and immunity. This study is to explore whether sleep disorders
were associated with the risk of food allergy in Chinese kindergarteners. A cross-sectional study that included 966
kindergarteners (aged 4.52+0.97 years) in Chongging, China was conducted. Sleep quality was assessed by the Children’s
Sleep Habits Questionnaire (CSHQ). The CSHQ scores higher than 41 points were subject to be classified as sleep disorder.
Information on the food allergies for the last 12 months were

collected via a standard questionnaire. The logistic regression analysis was used to calculate odds ratios (ORs) and
95% confidence intervals (Cls) for having food allergies, based on the subject’s sleep quality, adjusting for the
sociodemographic characteristic of the kindergarteners. There were 17.3% of children with food allergies and 87.9% out
of total appeared to have sleep disorder. Sleep disorder turned out to be significantly associated with increased odds of
having food allergies (adjusted OR=2.42; 95% CI: 1.130,5.19) after adjustment for potential confounders. Positive
associations between sleep anxiety (OR=1.552, 95% CI: 1.0746, 2.241) and sleep disordered breathing (OR=1.690, 95%
CI: 1.170, 2.441) with the higher risk of food allergies were also found. Moreover the associations were mostly found
for the kindergarteners with no siblings. In this study, the sleep quality of Chinese kindergarteners turned out to be relatively
poor. Findings of this study suggest that the presence of certain sleep disorders may be associated with a higher risk

of having food allergies, especially for the kindergarteners with no siblings.
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