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Abstract

Isoflavones found in soybeans are present as glycosides and aglycones, which differ according to their chemical structure. The
absorption rate and bioavailability of aglycones are greater than those of glycosides. It is known that aglycone isoflavones in soybean
was converted from glycoside isoflavones by activating of endogenous [3-glucosidase under drying (40~60C) conditions after soaking.
In this study, we compared and analyzed the proximate composition and isoflavone contents of soybean powders prepared under
dried after soaking were analyzed. In the comparison of the proximate compositions, the moisture contents of white soybean powder
dried after soaking (WSPDS) and black soybean powder dried after soaking (BSPDS) were decreased as compared with those of
the control white soybean powder (CWSP) and control black soybean powder (CBSP). Whereas the contents of other proximate
compositions were increased. The aglycone isoflavone contents were higher in WSPDS than in CWSP. Whereas the aglycone
isoflavone contents of BSPDS had a similar content those of CBSP because of the component characteristics of black soybean. In
conclusion, we believe that it is appropriate to identify and utilize the component characteristics of soybean varieties in order to
induce an increase in the functional component content of soybeans under drying conditions after soaking.

Key words: isoflavone, white soybean, black soybean, aglycone, drying condition after soaking
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Table 1. Comparison of proximate composition between white and black soybean powders prepared under drying conditions

after soaking (unit: %)

Proximate composition CcwspY WSPDS? CBSP? BSPDS" F-value
Moisture 13.2620.10° 5.28+0.03° 11.57+0.07° 3.65+0.03¢ 15,798.6™"

Crude protein 37.86+0.21° 41.32+0.35° 37.8340.10° 40.28+0.22° 164.86™"

Crude fat 17.09+0.10° 20.99+0.50° 18.59+0.17° 22.96£0.47° 15821

Ash 4.37+0.06° 4.39+0.04° 5.44+0.10° 5.39+0.02° 275.04™
Carbohydrate 27.4140.19° 28.0120.77* 26.560.16° 27.7240.23" 6.66°

Total dietary fiber 13.887+0.126° 16.183+0.225% 13.75240.446° 14.700+0.367° 3739

Y CWSP: Control white soybean powder.
2 WSPDS: White soybean powder dried after soaking.
3 CBSP: Control black soybean powder.
9 BSPDS: Black soybean powder dried after soaking.

*dMeans represented by different superscripts in the same row are significantly different at p<0.05.

“"Significant at p<0.05 and p<0.001, respectively.
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EGAX W7} 16.183 /100 gO 2 7FF =& kS et
W, EFAZ A 2]H|(14.700 g/100 g), W E(13.887 /100
g), A2lE(13.752 g/100 g) =22 &7 YEt At aut of
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2.9] malonyl-daidzin $FL2 1,184.30 pg/goll Al 674.80 ng/gl.
=, malonyl-genistin $rEF-2 943 43 pg/go| A 617.77 ng/gl 2,
daidzin T2 167.77 ng/goll A 87.80 ng/gO. 2, genistin $HF
< 164.27 ug/goll Al 86.80 ng/gl & FAst= AR UEd
g, BlHEA Q1 daidzein 32 8.53 ng/goll Al 251.48 ng/g
O =, genistein SIS 6.95 ug/gol| A 26042 ng/gC 2 Z7}5})
= A%S YEMATE 1821 glycitin, malonyl-glycitin, acetyl-

genistin TF2] - EFAR| 95t F-ou|gt ¥SHE Kol
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2 o] Fom|gt 2ol & UEtlA] Attt of= Al EE 9]
S of tF9] tEAopdo] 3h-Eo] =Tl(Lee 5 2014),
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(Oren-Shamir M 2009; Xie 5 2021)E ©]Foj& wj A9
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Fig. 1. Comparison of histogram of isoflavone glycosides and aglycones in white and black soybean powders prepared

under drying conditions after soaking. STD: Standards of isoflavone of glycosides and aglycones, CBSP: Control black
soybean powder, BSPDS: Black soybean powder dried after soaking, CWSP: Control white soybean powder, WSPDS: White

soybean powder dried after soaking.
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Table 2. Changes of isoflavone glycoside and aglycone contents between white and black soybean powders prepared under

drying conditions after soaking

(unit: png/g)

Isoflavones CwspY WSPDS? CBSP? BSPDS? F-value
Malonyl-daidzin 1,184.30+11.23 674.80:£26.12° 867.3118.44° 913.71+55.40° 125.57™
Malonyl-glycitin 70.97+1.17% 77274527 32.33+17.71° 45.68+22.57™ 6.3"
Malonyl-genistin 943 43+7.21° 617.77+14.30° 710.37+20.21° 732.22+16.78 239.97"

Acetyl-daidzin - - - -

Acetyl-glycitin - - - -

Acetyl-genistin 4.32+0.96 10.90+2.77 5.5143.62 7.04+3.59 2.85
Daidzin 167.77+8.41° 87.80+4.44° 156.16+13.23" 144.36£19.67° 23.13™
Glycitin 33.70+1.03 37.8242.36 20.64+8.59 26.62+11.04 3.43
Genistin 164.27£9.06" 86.80+4.87° 156.93+27.74° 127.28+38.16® 6.37
Daidzein 8.53£0.31° 251.48+7.64° 15.88+12.82° 25.03+14.35° 38777
Glycitein - - - -

Genistein 6.95+0.24° 260.42+7.60" 18.33£19.22° 29.28+19.40° 280.09™

Y CWSP: Control white soybean powder.
? WSPDS: White soybean powder dried after soaking.
3 CBSP: Control black soybean powder.
9 BSPDS: Black soybean powder dried after soaking.

“*Means represented by different superscripts in the same row are significantly different at p<0.05.

**"Significant at p<0.05 and p<0.001, respectively.
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Abstract

Centella asiatica (C. asiatica) has been widely used in food, cosmetics, and pharmaceutical industry as a functional material. In
a previous study, we have investigated not only pharmacological effects such as antioxidative and anti-inflammatory effects, but also
analyzed various functional ingredients. In this study, triterpenoids were analyzed using HPLC-DAD to determine marker compounds
among functional ingredients. When triterpenoids were analyzed, asiaticoside from C. asiatica was determined as an optimal marker
compound. Next, specificity, linearity, limited of detection (LOD), limited of quantification (LOQ), precision, accuracy, and range were
evaluated using HPLC-DAD to determine asiaticoside contents in C. asiatica juice and extracts. The specificity was elucidated by
chromatogram and retention time using an established analytical method. The coefficient of correlation obtained was 0.9996. LOD
was 4.99 pug/mL and LOQ was 15.12 pug/mL. Intra- and inter-day precision of asiaticoside were determined to be 0.48~1.68% and
0.08~1.09%, respectively. Furthermore, the recovery rate of asiaticoside was 98.88% and the analytical range of Field-70E was
determined to be 0.625~10 mg/mL. As a results of evaluating ABTS, DPPH, and FRAP antioxidative effect, Field-70E showed potent
antioxidant activities. Results of this study could be used as basic data for quality standardization of C. astiatica juice and extracts.

Key words: Centella asiatica, marker compounds, asiaticoside, validation, HPLC-DAD
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°fgoz olgHol gtoH, FAT ANE T WAz
(Bom 5 2022) ! Y A= EIKHa 5 2009)25F of2t ¥
5 34 Vs eR sl 07 74 E3k(Shin 5 2020),
FE7/14Bylka 5 2013) 5 17 74 (Kwon 5 2012) 52
el HAFA ok B, AF H SHE RoHET ofyY
2t Aok Lol A= A AmAY 8 JEOE S8

glom, Hol ok Q8] FaE 4 9l Fubs Y

Lo

4 =

£ FAB &= A0l =52 € 7 USolHe = A
Aol B3 75 AFE 7164 4= MEAYS g5
Ao FeA th(Park 5 2020). o]Ht BEZ B2 71T
g0l 5=l =871 A S7I5HL e AAold, =
U da2e o 4= vs) 4= 333 7147373 59 °l
2 Aoz EEs7|de ofEee] mae Ao,
A ol HHA dr SHe FO AYHLE &8
7t HE Aol A&EHoz A 9 T FA A=

4 A QIth(Choi 5 2020; Oh 5 2021).

HES AFOFEMAA 720 wet 4878 HE
282 SEE0] oH, 7|54 AE AAEA 8T &
Ue G AREES AU Utk mEbA, HES
Q99 PmE AT e AT ASHOE FohA
I gloug HE T ARGES YISl ol 4
Sh= A2 W% Fastth HE2 dEAQ FRAES E
H 28 0o]E A Y2 madecassoside, asiaticoside, madecassic
acid 9 asiatic acidE Z35l= A0 2 UdFHA Qlon, Z2H|
= ALY chlorogenic acid, caffeic acid, ellagic acid, 1,5 %
3,4-dicaffeoyl quinic acid®} Z8}H 0] cynaroside, scutellarin
4 miquelianin 0] EAst= AR AA QItk(Shin &
2021). EYHEH F =2 S AA| 5= madecassosides=
A A (Liu 5 2008), AR HALI 5 2009) L FARSH
A7KBian 5 2012) 59 85 7K, asiaticoside®] 7%
Tt D PR S 7HA AR R D g5 g of
AFEIE 7HA I Qlo] Al S A EAY F2 4
o=z UdFHA JrhKil 5 2018).

QHH, Al FoJoFEetdA o] w2 EJAAY 7154 ¥
79 AFE A71SAEY ARLE(EE 7154852 A
AS AAlstL A -GS S AASHES 45kl
k. ESH X HEAE st F2L Association of Official
Analytical Chemists(AOAC) 2] 3% EAuhH-& o|&s}
Ad %540 158 BAY T YT 7242 4G
9I% 24ylo] ey 2 A= o] AEwlofof et 2 o
212 SO A A EL E F220] ABTS, DPPH e
I 2753 FRAP assay= &3 ARt @43 HESIAY,
RAW 264.7 T A A| 2522} HaCaT WA ZFF o|-&5to] T
S B/ FUSHITH(Shin 5 2020). E3F, FagEo] o

Ao

N

of

3k elEbel Age Az 9 29jo] nhe Ro] o
ot GBS Y0 (Eom 5

Egd2iiols, Eeus @ Bl 5 a4
FoF FEA5Yth(Shin 5 2021). ¥4

54 AE 2A2A B8 F5EE
ML EFEEimolt 452 BAsY 529 Fex
% 52 sl A AEEY 2
Patsick. YE AXZAL o] 83te] A
1 02 B3 AE EXAE 20450 AT FAY A

=)

1. AlIR M=

2 Ao A ARH HE(C asiaticay 20229 FHEE
FTA19 FYIAERI 38 E5 U(Chungju, Korea)oll A A
Furorom, Aol gt fadEe TFS 461
A8l A2 EA(field) B =7 (hydroponics) AHiE &3 A2
HES ol 8ottt HE2 AT SA] AFAC = 24
HAY, 452 2 0% FHFES A5l 60ColA 234
2190m olF, 27 AF, U5 A 0% 7Y FEE 55
FZH =252 AU 25 (juicey GHRHAA =
% (Jincheon, Korea)ol A A& 3}, 2k5(HH-SBF11, Hurom
Co., Ltd., Seoul, Korea) & o3} (Advantec, Tokyo, Japan)S 7|
A ZAE AT, E4FESHE; hot-water extract)?] F-$- A
ZH 9E 2 gl TFF 98 mLY HIEQ2%E 13A17F 5%t
90CoNA FE5 XYL & ofT JS AA 4JH0E =
A=A}, §HH, 70% 4 FZE(70E; 70% ethanol extract)9]
A5 Az 9= 20819 70% FHZ H7Ioto] Aol A
37 LA T ojakg AX AN 2ADAL, 24
H ZE5dyp 2250 8% Brix "W L2 = (Eyera,
Tokyo, Japan)d}1l 527 ZX(FD8508, llshin Biobase, Seoul,
Korea)s}of FA]of o]-&E T

==

=Tdg, 2T X

N

EFEEY 9 AZ XA

FFE29l madecassoside, asiaticoside, madecassic acid %
asiatic acide= Sigma-Aldrich(St. Louis, MO, USA)°J|A] <o}
of ARESIRthFig. 1). EFEZ2 HPLC 532 methanol
(MeOH)°]| 8315111 4 mg/mL 5= 9] stock solution® = ZA|
ot} ZA|H stock solution 2+ 4]0] 1 mg/mL2] working
solution® 2 ZASt & 0.2~1 mg/mLE 3|45} 0.2 pm
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membrane filter(PALL, Port Washington, NY, USA)Z o] 1}-5t
7 24o] olBEIE. AR A, AT ArrEEL
=of &3fist e, 70% F4 FE2E2 70% 750l -&-5H5t
of &40f o]&= it

3. HPLC EM=xAH

Ajgge] g ¥E S 9 FEE9 FadE
madecassoside, asiaticoside, madecassic acid X asiatic acid=
YMC-Triart C18 A& o] 2% HPLC YL-9100 series® £4
5l B4 8= deionized water®} acetonitrileS ©]-8-5}c]
gradient 2742 ARE5}9.0 ™, DAD detector®] TS 205 nm
ol ZA=At. AARE 24272 Table 19 LERRIT

EAH 9] HZ(method validation)S A7}

A= =
= o
NEAE 715 U7 ARSI AR A Tel=

A5t} Eo| 4 (specificity), X 41/ (inearity),
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(NIFDS 2021y’
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S

A (precision), &+A](accuracy)S A5t AAA HS
S 5ol AAE 71&719 EEHAE o]gsto] HETH
(limit of detection, LOD) ¥ 2 &F3HA|(limited of quantification,
LOQYE AF&Esttt. ol& Edi2 ¥HE FF5di 55
TRO3} asiaticosideS E-A5F0 24 | AR Tt BAH
B35S APt

l

A EE2Ede] 94 = W Ulel AdEd g2
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[
F=22 MeOHOJ| &350 0~0.95
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Fig. 1. Chemical structure of (A) madecassoside, (B) asiaticoside, (C) madecassic acid, and (D) asiatic acid.
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Table 1. HPLC conditions for the quantitative analysis of
triterpenoids

Analysis Conditions
Instrument YL-9100 series
(Young Lin Co. Ltd, Anyang, Korea)
Column YMC-Triart C18
(150%4.6 mm, 3 ym, YMC Co., Ltd., Kyoto, Japan)
Column temp. 30C
Time Deionized water  Acetonitrile
(min) (%) (%)
0 79 21
9 79 21
12 77 23
20 77 23
Mobile 24 65 35
hase
(Glzadient) 30 65 33
32 56 44
34 33 67
42 33 67
45 0 100
50 79 21
65 79 21
Flow rate 0.8 mL/min
Injection 20 1L
volume
Detector UV at 205 nm
callc)jltztor Clarity system

mg/mLE AR 0% SISl Feof| iRt WA HE S 2t
QST HPLCS: B3 R4S 217} 38] wisiglon BAgh
#S Edlz= 24" A4 S 71271(slope), EEHAF
(standard deviation) H AJAR)E BRISIA

L Ae AF go=
UePd & Qle BN R HARS 531t Asiaticoside
[e) }

o] AEAALOD)2}t HAFHA(LOQ= Al AAd/dolAM Al
A dFA S 71E719 EEA ] 2519 offier 22

418 o]-g3to] A4tE gLt

LOD=3.3x0/S
LOQ=10x0/S
o: standard deviation of intercept

S: mean of slope

9] Fxof siFoh=s EEEEZ BHE S5t AE/d(repeat-
ability)2 1ot} E3F, D /d(intermediate precision)> U
U (intra-day) 2! DZH(inter-day) JEd 0= UERHOH, 3Y
7t HEESto] Z46kal 1of et A 33 H K (relative stan-
dard deviation, RSD %)= FAUTE TIs}3ch

5) Mk

et Aghol - H=E oJujsto] EAzto] dut
U ZHSH=AE UEtH, 244 o8 AEE sk 9
oA 0.24, 048 L 0.71 mgmLe] Lo Fol= EFREH
= A% ¥ 53] BHE ZAo] whE ket gkl tigh 3l
E(recovery %) AbEolo] AR A SRl

6) 24 el M

Aol o2 WE AZo 2o IR asie-
ticoside2 X HEEA T 28317 93] A AZLS ulx
27 asiaticosideS 0] §3to] PETA U FFAA 5L
Tejstel AR B4 BT WIS YAk

5. &St g

AT 2580lo] G2 HFA U 2520| FAks

e W] SAeto] shin S2020)2) S Fadhod
2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid(ABTS, Sigma-
Aldrich, St, Louis, MO, USA)2} 2,2-diphenyl-1-picrylhydra-
zyl(DPPH, Sigma-Aldrich)E ©]-&3t A5 2z &A1
ferric reducing antioxidant power(FRAP) &-A1-S 45} th.
L-ascorbic acid(Sigma-AldrichyE EEFEZZE o|&35lo] Alm
o] A&l FAtesZ Blastglon, Als Ao gt =
O AA%5S ng AEAC(ascorbic acid equivalent antioxidant
capacity)/mgC & LERH O™, FRAP 42 ug AE(ascorbic
acid equivalent)/mg® L EFHTE

6. SAHXZ
= Al Z42F 22000 gHA| 38 o)A HHESko] AA[S
gov AnE PFEZWAHED)E Hehd T SARNL
Statistical Package for Social Science(SPSS V 26, SPSS Inc.,
Chicago, IL, USA)E ©]-&-5to] E4J5}9t}. HPLCE 55 4
Rt g 2Ate] B WISt ] A3H Leven’s testE A
SHck. ZgEE0] AL 2 A9 BARHANOVAIS
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ZF 2242k -9/ Duncan’s multiple range test

A% % 7
of p<0.05 F20lA TIsI%Tt.
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_O|L rol‘

7}
YEPRTH 25 (uice)?] 735 Auigrgofl A gle] made-
cassoside, madecassic acid 2 asiatic acid= HEZEA] 4k O
LY}, asiaticoside®] 3 E7 215 (Field-juice) 3.70 png/mg
o] g UetHleH, 474 254 (Hydroponics-HE) 2.22
hpimeE B AR Sk B4FEB] 9ol
+= E7 Aull+= asiaticosideTHo] 4.82 pg/mge T-F-ok= A0
2 oL}l o £ AufS] 72 madecassoside(3.64 1ig/mg)
9 asiaticoside(6.68 1g/mg)E T-I-511 ATt BHH, 70% F
AREEE OlY RARE BY $okn AL, 53
70% F7FZ5(70E)2 madecassoside, asiaticoside, madecassic
acid ¥ asiatic acid Z}Z+ 17.94, 35.27, 0.94 2 0.74 ng/mgs,
7 10% FAHFEEL 785, 24.30, 0.97 E 2.17 ng/mg®] &
BAE S Ut fadEe] B o 70% 4
Z2Z 50| A madecassoside= E7J0] $AAuE T} F 234
Z7}=]9) 11, asiaticoside= 9F 1.58] 27}, asiatic acid= 473
o| EZHEt} 298] =75t ¥HH, madecassic acid= -S-AFSH &=
Z02 ey Al oot GEgRel 2 FjolS ol
% 4 Itk 2. shin 50219 AFoIN BES Az
¥ W H9lo] wet Refste] Lol Wil U5TES
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Fig. 2. HPLC chromatogram of (A) Field-70E and (B)

standard mixture.

‘O o
_?L
o,

M Rl
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FA5] 2o BRI AT} 70% 24
e 2 olE JES
= b= ACR SRISQIT:. Ee, Shin 5(2020)9] Aol A 5

58 2oldl Bz
o

A9, AV 78 EdE2uolEt AEHA %S
2 Rustgid), & ATolA g3t §uiE AelsA o

= dEYol A2 2An

aHos FF

I mIo

T

N9

Z8uo] T2 FQ EfH 29 k0o]E AE 4% (madecassoside,

asiaticoside, madecassic acid @ asiatic acid)2 70%
20| 7} =4 RSk tkal Barsto] 2 AtAzket
A 5= A2 UEHCEZXN o|F AE AR &8Vt
SolH 749 SES 2430 EdH 2ol 4

S gdoz 3

Table 2. Contents of major triterpenoids in C. asiatica juice and extracts

ey = =
FH ==

(0]
e

g

é

ok

i)

4

30
tlo

Sample Madecassoside Asiaticoside Madecassic acid Asiatic acid

(ug/mg) (ug/mg) (ug/mg) (ug/mg)

Juice n.d” 3.70+0.15° nd nd

Field HE? nd 4.82+40.15¢ nd nd
70EY 17.9440.44° 35.24+1.61° 0.94+0.01 0.74+0.03

Juice nd 2.22+0.02" nd nd

Hydroponics HE 3.64+0.03¢ 6.68+0.03° nd nd
70E 7.85+0.11° 24.30+0.56° 0.97+0.02 2.17+0.05

D Not detected.
? HE: hot-water extracts.
 70E: 70% EtOH extracts.

All results of composition content are expressed as meantS.D. for three independent experiments. Different letters within a column are

significantly different (p<0.05) by Duncan's multiple range test.
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E3, EYEH 20| & 4F9] Fa/d=ol it HPLC &
A A7}, madecassoside?] 739, T —.—ﬂEﬂ oA F3oHA]
0} O ™, madecassic acid & asiatic acid= 25N T} G4-2E
A AEEA Y= AFFolgt= HojA N EEFHRE o8
St7]oll= ol &ol A= sttt 1, & AFollA
A BEZZ ATt asiaticosider= TFE 3%9] Al H(madeca-
ssoside, madecassic acid ¥ asiatic acid)ol] B]] 25H U =&
S04 EF FEEHUZ B9 oyt AlRoA T2 Bk
7 = A, HES A 2 22 fRAEY 39 52
15k & R FAJEQ] asiaticosideo] Tt B, o]%
ol x4 4 A&xu

¢ o= glsta Aol Higt &
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2. EMH HS
1) 5014

5ol #ANY 222 EeERRH A &2
=245 1 o
g £29] peak
= =9 2459ckKwon 5
2022). B @704 S HPLC RACE EF AT} HE
2Zo] 9 2ZE0] FulE 1S H|75ko] peako] £
HE 31015l A7} asiaticoside= TF= 139} 7+ glo] o
A WA HEEUH, BEEA WG AL 2748
o], A|79] AL 274802 A5 chFig. 2). E3H Zbﬂﬂ
2ol MeOHI} H| 1l A] &0 I 0] tfst
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S
0
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o
of
:cl)g
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(Hong 5 2021), 24¥Ho] ¢4
Mg 249 ol i A4
3915} A} asiaticoside 8N
HA o2 AFHE ZAAsT A
golslyct F&gHS J,' Z}+ 0.19, 0.38, 0.57, 0.76 & 0.95
mgmLz ZAske] 22 33] W0 HPLCE B43te] 2
2obe e AR S AAskckFe. 3). AR AT
St 0999602 BHRIE|0] 94t A4 o] YEE| T v
£ ARHE 273276512 SIHQLon AEHRO] AL
A 5 U B A A (7=2,719.6524x - 3.6730)0] AFE]
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Asiaticoside 0.95 mg/mL Asiaticoside
1 27.623 -, ‘ §= 2710482003670
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’
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-
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8 F
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Asiaticoside 0.76 mg/mL 27.692
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Asiaticoside 0.38 mg/mL | 27.392

Asiaticoside 0.19 mg/mL 27.307
Blank
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Time (min)

Fig. 3. HPLC chromatogram of asiaticoside and blank.
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1.68%2] RSDE YetH o, A7t 0.08~1.09%2] RSDE et
HTH(Table 4).

5) M&tM

Hee ofn] &1 9]

A= Hgro 2T H&E QulsiH
FAgkol Fghol duhy ZFsH=AE UEtdthlee &
2021). EAAIR JAAHE Bt = "] Sl A7t
A =g H7tete] E4A 38 SRlste] HFEES
B71st A} 3482 98.63~10221%2 ZAE o, B
3482 98.88%= FRIE|Gl 0T, £5% u|The] FEHAHS

EFATH(Table 5).

L=
L

FEE 639
asiaticoside= ‘1 Z-zbo] sheFS
off etilich. QA BE] 0% F73 F5=0°] 7
R(33.32 ng/mg)yS YERHILTL, A 70% 57
=(21.93 ng/mg), 774 FLFEE(6.21 ng/mg), 74
EE(435 ngmg), B 25333 ngmg) 2 7%
(1.85 ng/mg)2] =02 FRIEUTH(p<0.05). o]= FAl
Ao] Bgne B3] ANtE T SARE AR Bl
o, AFEZ asiaticoside= TI=
soside, madecassic acid ¥ asiatic acid)Z} o] 4 = A

E2 FEES YEURleH, EeFEEEtl A0AT

HE

st

=

1
o 2
ol

SaAE 33 (madecas-

OhE 3% et 2] A5dolA = gRlo] & &1t ot
6) X|ZZ=& asiaticoside &2 & EA W ZA Yzt EFHEN R0 4F T4 MY w2 dF= IR
A A4352 59 dE HPLC 24302 Aujghgd St= 2108 golEo] AEEHRE AP Ao E SRIEY
Table 3. Linearity regression, limited of detection (LOD), and limited of quantification (LOQ) for asiaticoside
Range Correlation coefficient LOD LO
Anatyte (el ®) o i pgml) g
Asiaticoside 0~950 0.9996 4.11 2,719.65 4.99 15.12
" Standard deviation of intercept.
2 Mean of slope.
Table 4. Precision of intra- and inter-day variabilities for asiaticoside
Variability Concentration (mg/mL) Area Observed (mg/mL) Mean+S.D. RSD" (%)
1 0.24 618.44 0.23
2 0.48 1,303.20 0.48 0.23+0.00 1.68
3 0.71 1,886.13 0.69
1 0.24 620.05 0.23
Intra-day 2 0.48 1,312.79 0.48 0.48+0.00 0.48
3 0.71 1,933.62 0.71
1 0.24 601.34 0.22
2 0.48 1,314.97 0.48 0.70+0.01 1.24
3 0.71 1,908.70 0.70
0.24 640.21 0.24
1 0.48 1,318.94 0.49 0.24+0.00 1.09
0.71 1,908.70 0.70
0.24 654.17 0.24
Inter-day 2 0.48 1,319.25 0.49 0.49+0.00 0.08
0.71 1,900.58 0.70
0.24 649.67 0.24
3 0.438 1,317.33 0.49 0.71£0.01 0.90
0.71 1,933.62 0.71

D RSD: Relative standard deviation.
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Table 5. Recovery rate of analytical method for asiaticoside

AR - $heA] - A - AN -

A7HEel - Amd - 3

Recovery (%)

Analyte Concentration
(mg/mL) Recovered Mean£S.D. Mean
0.24 0.2340.01 98.81+£2.99
Asiaticoside 0.48 0.49+0.00 102.21+0.21 98.88+2.38
0.71 0.70+0.01 98.63+0.89
£ AT Qow, 154 AMRA F45} B0l 2k o
Tao] IS D ok 2 R0z dyEn webd AuBg] B HE &
2 400 o 21 2121 1=
& ¢ B9 9 £320) P B BrEOH, ABTS %
: g DPPH 2] 2 7% AH= Fig. SA] UEHTh ABTS eht]
=] 0. _ - =
- 30 ) Z 2B B BEA T0% F74 FE5(539 ug AEAC/mg)
0 2 4 6 8 10 o -
£ . Concenraion i) T 57 D4FSB(520 ug AEACm)NA] 95514 Lrepy
oo
% 20
H
= A
(=]
10
S c 70 - EABTS ®@DPPH
d d
e
0 , . . , :
Juice I HE 70E Juice ’ HE l 70E
Field Hydroponics

Fig. 4. Contents of asiaticoside in C. asiatica juice and
extract. All results of composition content are expressed as
mean+S.D. for three independent experiments. Bars with
different letters are significantly different (p<0.05) according
to Duncan’s multiple range test. HE: hot-water extracts,
70E: 70% EtOH extracts.

O B3, AREAL AV Bol TRIAAE £ A 10%
274 2529 B4 WS AHS] QA A2S Sr
2 03125, 0.625, 125, 2.5, 5 2 10 mymLe] S04 A &
A%t ATK(Fig. 4), asiaticoside?] S 217} 10.9, 24.2, 50.7,
107.8, 262.7 & 513.5 pg/mLE YEFHH. 0.3125 mgmLe] =
E 24 4] 109 pginlo] ABEL] YL Yeifol AE
A% 499 nginl = 2T, HRRA 1512 ugnl
= EESHA] E3f AR 24 B = 03125 mgmlE A€
3t 0.625~10 mg/mLE A 5IA Tt

3. = =S

AR ARl AGEE A EtH 2 A W
oA A, &, DNA 9l a4 55 m3sto] A2 22
A5, FH o}, oF 5o ARt &S oISk Aer &
A ATH(Choi 5 2016). °1E 7HAT & Ue TAeE B4
A5, TF NA 9 I T ot A2 gt vd

Radical scavenging effect
(ng AEAC/mg)

Field Hydroponics
B)
@ 40
E a
=
< 30 ¥
=
Nt
B 2 |
z c
g d
a 10 r
Z : :
0
Juice HE 70E Juice HE 70E
Field Hydroponics

Fig. 5. Antioxidant activity of C. asiatica juice and
extract. (A) ABTS and DPPH radical scavenging effect and
(B) FRAP activity. All results of composition content are
expressed as mean+S.D. for three independent experiments.
Bars with different letters are significantly different (p<0.05)
according to Duncan’s multiple range test. HE: hot-water
extracts, 70E: 70% EtOH extracts.
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o £7 9 57 45012 AYHOR IS ABTS 475
< EQith DPPH Stz &AZ] Aol FARE A3k
= Uel=tl, EF 70% 4 F55(17.2 ng AEAC/mg)o]|
A 71V St BHd AASE Belo, 7 A5HE.S
ug AEAC/mg)> 22 DPPH 2tz &AZYS YETh
Benzie & Strain (1996)2] d2o] wa} ferric jon(Fe’") &34
£ ferrous ion(Fe’)2] FHIE FUA7]= YT & o] &sta] 3
Ars) 242 H7hek Z3k= Fig 5Bo YER It 423,
E7 70% F4F2E°] 318 ug AEmgl = 7MY} w2 &84
= Yetilon, BH 7 ZAFH-L 0.8 ng AE/mgC & At
qoz Vg e TS et TR, AT &
As 9 FRAP &4 B3t alst &4 B7HEa B4 0%
T FEE0] 7MY ST AR A4S YEleH o=
FARL G4 T 7154 AAEA S8 T AOE AR

.

lo
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Q% ¥ #=
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HEg BAstgon B AT 154 AR 452
98] HPLC-DADE 3] #41% %52 W5sAch. Made-

cassoside, asiaticoside, madecassic acid 2 asiatic acid 52| E
HE 28 o] =of thsf] EAZ XdPstlon, £4 2, 7]
SAABEAPEOZ asiaticosideS A A5}t HPLC-DADS
AHE&5HY] asiaticoside TS Z517] 9% Sol4, F A4,
A% WALOD), %% TAL0Q). AL, e, 14 89
£ WisIglt S0484S BUE RAES A8sie] A2
SPE IR PRE Ao Agsigon, AA4E B
371 918 Qoldl ABASRYE 0999622 ehton,
LOD ¥ LOQE ZHzZH 499 @ 15.12 pg/mLE LFERG T} asia-
ticoside®] YUj(intra-day) ¥ LZk(inter-day) R Z+zt
0.48~1.68%, 0.08~1.09%=% EFG O™, asiaticoside®] 3|4&
< 98.88%= UEINITh ASH EAMOR IRIgt EF 70%
FAFEE(Field-70B)2] £43 9= 0.625~10 mg/mLE et
Wrh ES, AL B4E B4 2T, 0% FAFEE
(Field-70E)9] ABTS ¥ DPPHO] }t)Zt A7 241} FRAPO]
A Z¥Z} 53.9 ng AEAC/mg, 17.2 ug AEAC/mg, 31.8 ng AE/mg
o g et ojzat Aok 2 24 Wo] asiat-
coside £40] e A0 AXHZ O, BE 2 %
FEEY AE/AR7SAE 2AREY AYE AL 7HsA
of gt 7|xAEE AMEE = S ALE 7|YH

101

:J_‘
=
T
i
o
oN

ZHAl| =

EEe 20229% WSRO AYoR mAFAEY
< ot = E AAA-det F=H7RE A A A9
U TH2021RIS-001; HA7|E7EANRY).

P
Mo e

]

4

&

References

Benzie IFF, Strain JJ. 1996. The ferric reducing ability of plasma
(FRAP) as a measure of “antioxidant power”: The FRAP
assay. Anal Biochem 239:70-76

Bian D, Liu M, Li Y, Xia Y, Gong Z, Dai Y. 2012.
Madecassoside, a triterpenoid saponin isolated from Centella
asiatica herbs, protects endothelial cells against oxidative
stress. J Biochem Mol Toxicol 26:399-406

Bylka W, Znajdek-Awizen P, Studzinska-Sroka E, Brzezinska M.
2013. Centella asiatica in cosmetology. Postepy Dermatol
Alergol 30:46-49

Choi EY, Heo SI, Kwon YS, Kim MJ. 2016. Anti-oxidant
activity and anti-inflammatory effects of Spiraea fritschiana
Schneid extract. Korean J Med Crop Sci 24:31-37

Choi HM, Kim SG, Kim HY, Woo SO, Kim S, Moon HJ, Han
SM. 2022. Determination of spermidine in freeze-dried royal
jelly using ultra performance liquid chromatography. J Apic
37:51-57

Choi JN, Lee HJ, Lee YJ, Jeong JT, Lee JH, Chang JK, Park
CG. 2020. Growth characteristics and asiaticoside content,
and antioxidant activities in Centella asiatica by cultivation
and irrigation methods. Korean J Med Crop Sci 28:254-259

Choi JN, Oh MW, Lee HJ, Lee JH, Jeong JT, Lee YJ, Chang
JK, Park CG. 2021a. Comparison of growth characterisitics,
asiaticoside content and antioxidant activities of Centella
asiatica (L.) Urb. Korean J Plant Resour 34:44-51

Choi SI, Han X, Men X, Lee SJ, Park MH, Lee OH, Yang JM,
Choi YE, Cho JH. 2021b. Development and validation of
an analytical method for 2-furoic acid in Benincasa hispida
extracts (HR1901-W). J Agric Life Environ Sci 33:311-320

Eom HJ, Shin HY, Ji YM, Kwon NR, Yoon HS, Kim 1J, Song
Y, Yu KW. 2021. Nutritional components and physiological
activity of Centella asiatica cultured in Chungju by drying
method. Korean J Food Nutr 34:165-173

Eom HIJ, Shin HY, Park HJ, Kim KH, Kim JH, Yu KW. 2022.
Functional components and physiological activity in different
parts of Centella asiatica. Korean J Food Preserv 29:749-



102 91 - A1AY - 5k - TR - A

761

Ha JH, Kwon MC, Kim Y, Jeong SS, Jeong MH, Hwang B, Lee
HY. 2009. Enhancement of immuno-modulatory of Centella
asiatica L. Urban with edible polymer through nano-encap-
sulation process. Korean J Med Crop Sci 17:257-265

Han X, Choi SI, Men X, Lee S, Oh G, Jin H, Oh HJ, Kim E,
Kim J, Lee BY, Lee OH. 2022. Modification and validation
of an analytical method for dieckol in Ecklonia stolonifera
extract. J Food Hyg Saf 37:143-148

Hong JH, Lee MJ, Jo YI, Moon SM, Lee SA, Kim CS. 2021.
Analytical method validation of cynaroside in domestic
Anthriscus sylvestris (L.) Hoffm. leaves extract for stan-
dardization as a functional ingredient using RP-HPLC. J
Korean Soc Food Sci Nutr 50:395-402

Kil YS, Sin SM, Lee DY, Min JW, Yang K, Lee SW, Kim YH,
Goo YM. 2018. Analysis of triterpene glycoside levels and
antioxidant activity in the different shoot tissues of Centella
asiatica (L.) Urban. J Life Sci 28:917-922

Kwon JG, Jung YW, Choi YH, Lee JE, Jeong W, Lee JA, Choi
CW, Ahn EK, Choi Y, Hong SS. 2022. Development and
validation of an analytical method for the detection of
resveratrol and trans-scirpusin A as functional ingredients
Smilax sieboldii extract. J Korean Soc Food Sci Nutr 51:
1171-1177

Kwon KJ, Choi SJ, Yoon Y. 2012. Improving effects of the
cleanser containing Centella asiatica extracts and charcoal
and pearl powder on the facial skin. Korean J Aesthet Cosmetol
10:581-586

Lee JH, Jeong KO, Im SY, Lee SJ. 2021. Analytical method
validation of ellagic acid as an antioxidative marker
compound of the Rubus occidentalis extract. Korean J Food
Preserv 28:663-673

Li H, Gong X, Zhang L, Zhang Z, Luo F, Zhou Q, Chen J, Wan

A7HEel - Amd - 3 A=A EIYeEA

J. 2009. Madecassoside attenuates inflammatory response on
collagen-induced arthritis in DBA/1 mice. Phytomedicine 16:
538-546

Liu M, Dai Y, Li Y, Luo Y, Huang F, Gong Z, Meng Q. 2008.
Madecassoside isolated from Centella asiatica herbs facilitates
burn wound healing in mice. Planta Med 74:809-815

National Institute of Food and Drugs Safety Evaluation [NIFDS)].
2021. Guide to preparation of submission materials for
recognition of functional ingredients for health functional
food. pp.42-49. National Institute of Food and Drugs Safety
Evaluation. Report No. 0769-04

Oh S, Park S, Lee S, Park Y, Jang KI, Yu KW, Kim D, Shin
H. 2021. Comparison of growth characteristics and physio-
logical activity of two Centella asiatica cultivars in green-
house soil culture. J Bio-Environ Control 30:351-358

Park DW, Jeon H, So R, Kang SC. 2020. Centella asiatica
extract prevents visual impairment by promoting the pro-
duction of rhodopsin in the retina. Nutr Res Pract 14:203-
217

Shin HY, Kim H, Jeong EJ, Kim JE, Lee KH, Bae YJ, Yu KW.
2020. Bioactive compounds, anti-oxidant activities and
anti-inflammatory activities of solvent extracts from Centella
asiatica cultured in Chungju. Korean J Food Nutr 33:692-
701

Shin HY, Kim H, Jung S, Jeong EJ, Lee KH, Bae YJ, Suh HJ,
Jang KI, Yu KW. 2021. Interrelationship between secondary
metabolites and antioxidant capacities of Centella asiatica
using bivariate and multivariate correlation analyses. J App!
Biol Chem 64:82

Received 13 January, 2023
Revised 14 February, 2023
Accepted 24 February, 2023



pISSN 1225-4339  eISSN 2287-4992 THE KOREAN JOURNAL OF
Korean J. Food Nutr. Vol. 36. No. 2, 103~113 (2023) DTRAIIZHORSIS] X
https://doi.org/10.9799/ksfan.2023.36.2.103 H)i)ﬁAEDONSTEI%]OIJ

Nt ASEE I8 7oiet 2o HAX|[Feo| ZEHY
ooty
‘g olAtestE wTHSHY AF LA A

Correlation of the Nutrition Quotient between Parents and Picky Eaters in Preschoolers
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Abstract

This study investigated the correlation between parents' nutrition quotient (NQ) and the nutrition quotient of Korean preschoolers
(NQ-P) of picky eaters (PE) aged five years living in Dobong-gu, Seoul. The questionnaire was conducted online by parents of 187
preschoolers between May 25 and June 5, 2020. PE was defined as an average score of 3 or more on the picky eating questionnaires;
non-picky eaters (NPE, n=120) and PE (n=67). The correlation between preschoolers and their parents was assessed using the NQ-P
and NQ, respectively. Compared to the NPE, picky eating (p<0.001) was significantly higher, and vegetable preference (p<0.001),
NQ-P (p<0.05), moderation dimension (p<0.05), frequency of vegetable intake (p<0.05) of balance dimension, and processed beverages
(p<0.01) of moderation dimension were significantly lower in the PE. The correlation between the NQ and NQ-P was related to
the diversity (p<0.05), moderation (p<0.05), and environment (p<0.01) of NQ in the NPE and not related to the PE. PEs should
increase their frequency of vegetable intake and reduce their intake of processed beverages. To increase the NQ-P of PE, parents
should eat a balanced diet. Future studies on the NQ-P of preschoolers aged 3 to 5 are needed.

Key words: picky eater, preschooler, nutrition quotient, parents

M B A 84 Bxlo] Uehstal, AARE B3t o v A 3ol 4

, A&, vEl A, ElopRl, HEE], Yo, HlEgl

o 9o}7|9] AlEe. WAool Al&yo] JFS u|x= 2 C, 410]4-5-9] ooFA HFFFo] A JtHKwon 5 2017). Yeom
FARL A7lolBR 3 F3 AAP} F85tr(Skinner & & Cho(2020)°f|4 7122 A5 7H fob= oA 4
2002; Ventura & Worobey 2013; Kang 5 2019a). ©] A]7]|9]| FFT 49 HAFFo] AY, EFY WAL E4AE=
a2 A58 7H] fote YEETILE QI 8% Aol Sl 2T BA AAelA AF Hleet HFF 2
FX vgt 59 ZAZF UEHTHChoi & 2013; Lee JE T At o|H™ 7R A5HE 71 foke AFHTY
2013; Shim 5 2013; Kwon 5 2017; Kim 5 2021). 7}t}2-& B8k oflel 2, F, WAL, A9, AA 59 E4 A&
1./_\__1,]—_0_ 1:]—0120} /\]-_Q_XP_Q_OE L]—E]—L]-—l:ﬂ A]/\].E 7}(;].10 _,] *‘1157]' LJ-o}. 7]]—1:]-31] %—.: Tro}-il:]— %_,] 1:]-0(}:}\-] o]

2 o 7R S ST 7HA Qot= B AZof it AL Ao Z ERGTH(Lee JE 2013; Shim S 2013; Kwon S
ﬂﬁﬂ- NZe AZo gt AR, E4 28] WHS A5 2017; Kang S 2019b; Yeom & Cho 2020; Kim 5 2021). TheF
313, A% B &S BYrhShim 5 2013 Kwon 5 3 A1E2] g7t BEste] Rul wold T s, At o
2017). 01% 4% A= R e A4S 40 folo] A o BEow 2 rhEo] ot Al st 2AH
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A A 2 Hol A Fede Feel FoHEthKim &
2005; Lee JE 2013; Kang 5 2019b; Lee & Park 2022). TSt
RS ASTE 747 fot Holshs S47 st
4] g /1St oA vhebgon], 1 9 1A%
59 JPHULETt =2 SAS A 55 tH(Lee JE 2013; Kang
5 2019b). o] A&E9] £8A]0 7 Q5] —,—E—— 7]-

o WESl 298 SEAY 2402 BASE A97 B
T, 2SS4 et Faut A%eA e ﬂﬁoﬂ 9 o
Az fotol A Al et 42HS AT W) Atz 4]
&3o] YERGTHKIm 5 2005; Lee JE 2013; Shim 5 2013;
Kwon 5 2017; Kang 5 2019b; Lee & Park 2022). 3}, 35
49l ZWOE AR ASTE 7HA fok AA A7l
Solth: 5o FEHL Ao, B olol SR} WA
8] Alakste] AlAt Aw A] Rmol Aol 25 aglo] 9l
THReau 5 1996; Kim 5 2005; Lee JE 2013; Yeom & Cho
2020). o] A IR S ALTL ThoF ATAEO R Vet
U, AEe ST 71 fobe] A4BE B7I]
SIS A4 7S ¥, 24213F Y, AF HE RS
o A4k elek FHaHA st AAFGo! UL, A A
wpo] 7152 BmolA| st w, $m| 3ol AY
2 % 9l ojelgo] UQIc Bk ohel, foks AES A
g o fROA SESHA =, BRI dEske AE

(Jeong 5 2006; Kim 5 2006), F%9 JUYX|A](Kang 5
2019b), B19] 72 % (McCullough 5 2004; Lee J 2015),
Al Z9] & Y% (Kim 5 2005; Fildes 5 2014; Lee & Chung

2015), AH5]AA A1 Q27 AIA} X% (Kim S 2005; Kim S

2006; Kim M 2011; Lee JE 2013; Lee J 2015; Kang -5 2019b;
Lee & Park 2022), B20] 71t}2.¢ AA7} 24 o) 72 &
A3 GBS L So] BAH HFFS vH=ThKim =
2005; Kang 5 2019b; Lee & Park 2022). o] & =1 o] A3t
730l FFE v|A = A 8Q1E A EThe] AFFEIAA
o} Rt JIetdl e #F, EAl, B9 eE F4H Foro
93 FA]4=(nutrition quotient of Korean preschoolers, NQ-P)E- 7H
wolo] kel fole] AUBE WAL 5 U= £7E T
$8 % 90 SteickLee 5 2016). Tet froke] FopAs
£72 $83te] iR e A58 1 Solol thet 4
o] 9g Wl AT v]ule Agolu, 2ume) 2|k

e oaﬁoL HHE fol7]o] Rwel foke] JFAse] g
AL B35 Jd7E mu|st Aot}

utebA] lé AolAE Fot A e A5Te M §
ofe}l 7t FA| U2 AEHE 71 fot9 YA 4E v
3t Gotet Brmol ojokx|gof et A% WAL AWK
I, 7HeRRE e 7H fote] Mg Ak g1t

712 g E8EIA ji

#e9 = AEITIEIA

HFEd
ol

OITIHA &

1. 947 CHa

AEEEA =37 TS| FA1Y E= ofdolgel oY
= SAIE dAR 19982 RSkl H, A 717k 2020
d 59 25U E 649 3974 Sttt B Ae g
st 7|3 -2 193] 9] 5-91(2020-005-010-A) ¥ &
FREU9E A i HEZAR] ofglgo] qlojA Frd
A 2Rle s dEE 2ARIAAL, & S8l 9%t 4=

-2 Ao AMgstgon, 3l4HE 1958(3]45& 98%)9]
A& 5 57t AEA 855 ALl 3 1879(93%)°]
HAEAE FAs A

2. 42X

1) LHkArE

Frote] AR 2E Y, A%, A, A AR
Ack. FRO| Yuatgoze A, Aete] A, sEo]
oF, L& FE=E AR

3t 232 Yeom & Cho(2020)0] 4]

Rut o] A%we 7hEA AAske A A 3
o] A3t 7ttE urEM A2 nefstel Azt WA
FUr BYS B Rt ARG AU B Yrg
Araigie. w3, AtiRe A%ue A fokol 4 4
Foll diet AFHEge] gol Uehd HS &5te] Wardle 5
(2001)9] Children’s Eating Behaviour Questionnaire(CEBQ) A4
A9 e Aokl A&l A, MEL S4=F
FH G A Wolste] AGIAAL, AR ST
2 M frobs hopie] RET Ht AAF HAFol F7
Uehd de agste] SAe E1F Huaret vldsk=
FHF AAE o}lﬁr&?’ e AR&sto(Shim 5 2013;

Kwon 5 2017) & 07 AZof gt AR, thdA,
AHF SHA W}E} % AT AE S Aot

72 Aol et 39 23S Cronbach’s a gHo= &
ARt A 079713460 2 7hTt2E Aol tieh A& 2%
O Y& A =7} =A Yepstth HAE A= Likert 53 ==
- ¥tk 5, 23 vhe 47, B8olt 33, oy} 23
- ofyth= 1F 0= siylon, 23 5 Al&o] £,
N2 FAE FAH F HUeY, ‘FAE FIF JUa?,
7ot FUHE AARE ohtR?” B ‘%ﬂgi @—’F% At
SFAAL, Kwon 52017y Farlste] 7tz
T gt A7t 37 olidold 7R 4

=l m{)l'
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fol= £75131, B A7t 5255 7IHER A %5}(38.3~49.4), 513827 o|5}), TAHFH] SFL 4834
o] ¥t= AZ om|gitt. 7 o]A}), ZAH(73.9~83.3), Z5}(61.5~73.8), 5H61.47 o|shZ
A5G THLee S 2016).

MR AFTE 7H fols QAR HAR, siIRFE 5) REo| HAX|F AE

égﬂﬂiﬁﬂ-(Shun S 2013; Kwon 5 2017; Yeom & Cho 2020). H119] JFX| S (nutrition quotient, NQ)= 3, TFF, &
2t T EE fol7t Hofste Aife iR F, Irixia Al, AHO] 4714 FHor FotH, +FJH2 A4A - &
wEr, ?JX]E A7 4R/, HefLF &0= "}E}"}(Yeom € fAE - oIy TAE - 2 - Moy 2AF - A
& Cho 2020) Z4=0]] qM *4355 B EFoE= Ao T - obg] AARe] HH HIEE B TP, O 9
HAR, iR, AAFE £/, HaF= °1a°]7}ﬁ 2 ®WA] o i, of 7|y JAE ZF 4 7, B9
Al ol & Y= ’532 o=, 7 FHlE, Ohﬂr AF REE & 353y, AA|99S HAERE - 2Hd
& M Y4g AFA], 2, B T2 =2 P42 £ R AR G S B ”74‘% 718N R - 7R 229
Fotdeh. sizRFolle BAACl & AFsh= U]oﬂ 7:]% Z A HEE = 6ndolH, AP A& i o g
eFA AL, A Foll= ool FAl X Pl ATdEE 3 FHA Z2l, AT AH =, 1_7& 304 ol =+ &,
A g e e 4ap A & A1) e SEPOR F 218Foltkle 5
SEYOE A3 g FARSHATH 49 AF =] Cronbach’s 2018). ThFd o] WA o R ET HAF Y £
a gro= AR A} 0.662467 23 7F WA A =7t = HAE Jo & ARESIRlA, YRS £ dee 994
YE £3-& AMS-olon, AEA]= Likert 55 HT=® £ 7VEAE F3 F e, 9E e 99 W 7k
AFSERLAL, B9 Foldttt 53, Foljttt 4%, Hgo|t} 37, AE ZF T30l Joto] F4tstaith(Lee 5 2018)
aofgttt 27, Wi Hofgttt 15 & shlrh
3. SHEA

4) 70} HAX|e| AED S5 EA= SAS program(Ver.9.4, SAS Institute Inc., Cary, NC,

$otol A% £7E BEto] 4B AL WA USAS ol8sto] BAshlc. A, AR, AF, 7T 4
AUH(Lee 5 2016). YFAIT T2 20161 0] 2] F2 oFE<t &0 29, Y4 ASE 29, A S gy mREA}
AXe} = dgetslolA e BrteE &85k, £ AR5, 19 B2 rtestE SFQITE A, A<t
29, 9, BAelo TEei], 299 T B A o W, o] o, TS HEE VIR WELCNS E

9 A4 - RlE, ALY AH W, 8579 4F Wik, w7l g F Chi square® §94& AT R A8 2
AN W AAS Eeet AT N 7] 4, o e AR @] WA DA Es= Cronbach’s o #1O% AFESHAH. of®o]
HE R seEgols, AA9A2 24, gt A 71§ U5 5 9 FRo| YA et /g Pearson’s correlation 2
Ao AH Nk, 7 S5 A e, 7k F= AF 2450 BE AR foleES p0.05E A5k

R, oA @A A5 HER 45geH, @992 =
ofttyz] AL HARS7], AR ASEE f k=, AA Zdu} Y pE
A& A7) TV - AMEE - i 58 e AR 8=
SEFOR F 14570 th(lee 5 2016). AYY FF2 7F 1. HkARE
A, S7Fs AE, 7H 2R 2 gxu @A 59 A3HE TAFAFQ] 5A]| S-ofo] AWEARSFS Table 10 A A|5HST).
=94 W Fe7h 24 UEAL Haevh $EE g AE ol B ooke 959(50.80%)01 9L, et A 116.36
O] ¥ W=7 =A e B E 7} 532 Fo & 4SS cm, B ARL 2185 kgl & Vet Hmo] ol
ot YASE 24 BFY FAeol 49 7S AE FT & 386240H, FRE ojwU 7} 177 (94.65%)0]H, HHo] 7}
atateloH, z Cﬂ"u et 4 299 99 Wl 7FA Aol 1017H8(54.01%)01 9, 14 Fre tisty E<lo] 118
2 Foto] FAsHATHLee 5 2016). H(63.10%) 0.2 LERGT

FEAE SFE 46647 oA, SAH(60.8~66.3), F3F
(53.8~60.7), 3}(53.74 o|dholH, FFYJd EF2 At 2. NIClES AlaT T}
(66.47.7% ©17), 373(61.9~67.6), FOH(55.1~61.8), BK(55.0 W}D}EE —%ﬂr~ 7H froks it E Al 82 frotet vl

| &
ols}), A FH2] THZ J(61.15 o), T4(49.5~61.0), WIS W (Table 2) 7It2 2 A58 Hat F7F 3.564
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Table 1. Characteristics of preschoolers and their parents

Variables (n=187)

Preschoolers
Age (years) 5.84+0.28"
Height (cm) 116.36+6.26
Weight (kg) 21.85+£3.91
Male 92(49.20)
Sex
Female 95(50.80)
Parents
Age (years) 38.62+4.14
) Father 10(5.35)
Caregiver
Mother 177(94.65)
) Yes 101(54.01)
Dual income
No 86(45.99)
High school 56(29.95)
Education level Collage 118(63.10)
Graduate school 13(6.95)
Y Mean=S.D.: age, height, and weight of preschoolers, and the age

of parents.
2 Number (%): sex of preschoolers, caregivers, dual income, and
education level of parents.

(p<0.00)°.2 =gttt Btz AwE o 7tz 2 A&
= 7H frob= 7HHaEA %2 fotEtr A7 =2
218 2 Hx] b Bl A 3,753 0 2 (p<0.001) 7FF
Al e, A4S ST & A uR? F3olA 3.64
A (p<0.001), 7IFZS 15T 747 ke ? Ealo]A 3.63
A (p<0.001), ‘Z}Lﬂ Al8o] 2] 9k}t Q? E3}ojA 3437

Hir o

(p<0.001), ‘7|tot= ThE Wo| HX] ot ? Ffof4] 333
A(p<0.001) &02 UrEH&\:} Shim 5(2013)2 7}tt2S 4]

SUE 7 frobe Al Ji AR 27HA] FHE =

Aetgon], 54 4FL ARSH: vlgo] 127% MY %

L R 43 RIS M) seme ety
# Aot wakA AEe] gt ARurSol /g A vet
R, 2F HHE 18] MO0% 1Y o et B
Aeh vl ol oher Bol g WA e,
Kwon 5017 574 4Fo] thet A% urgo] 44.0%0]ei,
M HEo] e ARGl 32.6% Lepom, 4%
A ol 209%z g WA et S 2 o 7t
29 A45TS 7ML fote] A% 4F9 Byl RERS
& % 9k

4B PSP 583171 SPIAE ABol BT F
B2 7pAo} st 74 ol o] o] fAl EYste] B
3 Aol oW AF the Aol e uR el

o
to
=)

A Il SA o4l =YshoF 3t (Shim 5 2011),
7] 42 S4& FEUF daste] R 48 24 H

W 5% 4] e ANYE ek 4 9on g, ofglo]
O 2

%,
1%,
ik
4> o

7]. AATE SRS A QL= dfjof SHHKim 5 2005;
S 2006; Lee JE 2013; Kang 5 2019b; Shim JE 2021; Lee
& Park 2022).

&5t it W7t 2 ool U Ao it A
S =7t 9A YeERZIL(Yeom & Cho 2020; Shim JE 2021), B
A 2705 22 S I 237= e d die A
E7F RQkAL, Aol AF HEA] ot 240 it A=
L7} YkH(Kim 5 2005; Jeong 5 2006; Oh & Chang 2006;
Yeom & Cho 2020). Ku & Seo(2005)y= oj&o]|7} 7} oo}
= 2YHORE AAF 54.0%, YEF 24.0%, =] X3
A 15.0%, 388 4.0% HH3F 3.0%=2 et S
2 o $o)g A35He 2 U HY xEe Husty,
ooFdl L7} o 2E|He Zolsl AL ¢ 2= gt} o)X
=) 13\}, ;o 11711]. u]/ﬂi AZ =9 01.:-/1017]. A55H= ER

zeHoz AT 1) Rt AES HAT 4+ AT B4

Table 2. Comparison of picky characteristics among the non-picky and picky eaters

Variables Non-picky eaters (n=120) Picky eaters (n=67) Total (n=187) p-value
1. Ts your child picky? 2.52+0.82" 3.63+0.85 2.91+0.99 <0.001""
2. Does your child eat as much as expected? (R)? 2.11+0.83 3.33+0.88 2.55+1.03 <0.001""
3. Does your child eat food evenly? (R) 2.43+0.82 3.64+0.73 2.86+0.98 <0.001""
4. Does your child have a good appetite? (R) 2.09+0.81 3.43+0.72 2.57+1.01 <0.001""
5. Does your child eat new foods? (R) 2.66+0.86 3.75+0.75 3.05+0.97 <0.001""
Total 2.36+0.52 3.56+0.34 2.79+0.74 <0.001™
D MeantS.D.
D R: reverse.

ok

p<0.001.



Vol. 36, No. 2(2023)

3t 4= 9lth(Kwon 5 2017; Shim JE 2021).
3. AMA MSE

e AsE 7 foks 7IbEA] &2 fofket v
WotS W(Fig 1, Table AA5HA] %g) M4 ASE ¥
57 2974 02 (p<0.001) ROkt EFEE AHE 0
T ER Alsts 7H] fote 7, SHlE, gt 5 24
PAE ol EgJol|A 2,549 0 2 (p<0.001) AS %7} 7
Rk, HARE Foldttt E3olA 2.633(p<0.001),
HFA], ZHF7] T2 ORIty F3olA 2.88%] (p<0.001),
AFA, 2o, I 5 524 HLE Soltth Z3olA
3.048(p<0.01), ‘vl 3 59 2FE Foletth EolA
3.763 (p<0.001) —(_Foi Uebgth 728 A58 71A
frotollA A7t B2 i F, GulSE, g5 5 S A
&, MR, MiE4A, 457] 59 AAF, AaA, 29, 3
<+ 5 594 A4, v9, 4 59 dxF ¢o& L}E}‘ifr%.
THEA &2 A58E 7H fotollA AL w7 W A4
i, GHllE, S0 & IA A, HARF, AleA, 2, 3
A Y4, v A, AAF7) 59 AAF Y, H T
27 =C 2 UEET Kwon 5(2017)914 4ol A
SE7 G AZogl I2 PAE WAE FRE S
& YEHAL, Kim 502194 = 357, AR, AaF, o
F eo=E U 2 Ao} B Fs UE AL 9l
A9l FofolA sfzFol et
& Azst
;4\ }\g i

8P fo 19 OIH rlr
rHI

HAsw7} AR B
n3Eo] HEEst 27

Ruu)
(W

=2 4ol

N
r_?L rir
S

L L
lo rlo
rmu

4 MCIZE NS 71 Folel Fmieol 53
FAsolA et Aol e S

Hm

White Green and Mushrooms Seaweed, Kimchi Total
vegetables yellow laver
vegetables

# Non-picky eaters(n=120) & Picky eaters(n=67)

Fig. 1. Comparison of vegetable preference among the

non-picky and picky eaters. ” MeantS.D., ? "p<0.01,

»<0.001.

olo} Rmo] oA 107

e

= Fig. 2(Table> A|ASHA] 2k)ot At 7Hh 22 A5
TS 7H fote] FASE 1008 THY 5 57043 (p<0.05)
o0F 7tEA & A&HS JHA Qolo] ok A
(60.30FHET Wow, = TIF HF 5 & O]EP(Lee <
2016). 7IH2- ATy 1A e Goto] AFIYFL
1003 vHd %= 7F7} 60.633, 614478 0 & %35} SFo|thlLee

5 2016). 7HhE AHTS 7H fotY] FAAFFL 1008
?Pé Z 44.6278 0.2 (p<0.05) 23} SFolH, 7ItER] e
AlETE 7H fotd] FAIY Y Hre @ekoH, 7itE
A 2 AFEE 7H fotes $4 53°lth(Lee 5 2016).
W}E}i_ Al&72 712 Qol9l 13| 9o 9o}o] 314

L2 1008 98 = 2+ 65.157, 70.647 0.2 =3} 559]
E}(Lee 2016).
£ 7o) itk Aawe 71 ot 13X g &

ofHth YA Ha7t Wkow, 5592 AuEd HAat
91 3~5A4] Fote] FAAF Ha= 60.64501H A A9
5A] 9ot PJLA|S A4 58908 0w, A AR QO] 354
OOH FUAT A= 5894708 2 A9 72 4
T2 7H4l fofet T1# A gk fofet B A2 Fot 5
2 Yehd AL gJoFx|40] H4vt | gE g xjol7t gl
207 YElFTtHLee 5 2016; Min SH 2018; Jeong & Song
2021). 7 FH2 A=Y 3~54] fok= 6049701, A|H
A9 9] 3~54] Fok= 60.52H 0% F5F THOE & AT}
2R A 29| 5] fok= 63.70H R T4 552
£ 2 A1 539 Zol7t UETH(Lee 5 2016; Min SH
2018; Jeong & Song 2021). A A A G 2] 1~24] ojolo] #+F
P 62918 (p<0.05)22 4 S7°lH, 3~54] otk =
o|7} YERZE=H(Min SH 2018), o= 90| Z718+E =}
oJAl3} AlE d|xH|olrt Frtsto] #E FH9] Hayvt W

NQ-P Score
Balance
Moderation

Environment

0 10 20 30 40 50 60 70

% Non-picky eaters(n=120)  ® Picky eaters(n=67)

Fig. 2. Comparison of nutrition quotient and item dimen-
sions among the non-picky eaters and picky eaters. "’ Mean+
S.D., ? "p<0.05.
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obdl Aoz WZIT WAL NI 354 Foke
51597019, B A9 5A] ok 50205 0™, AHAY
o] 354 fob= 5315802 BE AdoflA 34 §FoR
UERT 2 QA7) ZchEA) g A% 711 fote} e
S3o]th(Lee 5 2016; Min SH 2018; Jeong & Song 2021). A|
ARG 124 foFe] HA PG 45.08 2 & (p<0.01) Lt
o} olgss HAFee] W4t 354 foturt wsrch
(Min SH 2018). & A9] 7IhEE A58 7H1 fo
AAgele 4500802 ABAe] 1-24] folo} 2e B}
SToR e} tRe A58e 71 fol Ed gof
SR A% &2 240 gt FA7} of2E Ao R A
ZFRHTH(Min SH 2018). AL AR 354 Fol
71668 2 2 53F golH, A A H9| 54| frob= 63.507
o2 F5t Sgolnl, A8A22) 354 okt eaHoz
ot sa°lH, $FYI2 & A9 Zo] B A YoA
%3 5202 YEYTtHLee 5 2016; Min SH 2018; Jeong &

Song 2021).

foke] R 5o TR Aol HE A &
< Table 33} Zt}. frobe] YFA|ollA EFE= Fatgh
AN AF7E BEstol oA A9 fol 4015 A
3 2o v} v @At ATHLee 5 2019). 7THEE 4]
o w2 Aol2 H@d v FPAANN AR A%
744 froks 7IThEA e Soto] u]s] 7Yk 713

[0 o oft

B,

T A
o

£7h Woreh oA A9o) 3-44] fol s-64] fotrt 7]
Unbh H3I5Hs A4 v A7 A QR (p<0.05), 2
Q7] ke A£TE 71 Fobw 1A e fobu
o} o} 7uo] AFsHe A2 o) As47t o AT %
ot A4S A BT FolT & U a7 B, S
A7) 5o ofe ¥ AEE LEAAS ] 4B Tilo]
) Uehd HE nejstel ZiEe AW 71 fobd
FHIGL 74717 9o AR Fold % Y 34 BF

Table 3. Comparison of nutrition quotient for Korean preschoolers (NQ-P) items among the non-picky and picky eaters

Variables Non-picky eaters (n=120) Picky eaters (n=67) Total (n=187) p-value
Balance
Intake frequency of beans and bean products 64.83+23.33" 58.81+£21.99 62.67+22.98 0.086
Intake frequency of fishes 54.00+19.16 56.42+15.93 54.87+18.06 0.382
Intake frequency of meats 78.50+16.43 80.30+13.70 79.14+15.50 0.448
Nk“ilii;ri ‘;f ZngtﬁzldlSheS including 41.67426.73 31.34425.21 37.97426.59 0.011°
Intake frequency of white milk 44.67+20.21 46.57+18.22 45.35+19.49 0.524
Moderation
I“gti‘:syﬁ;qa‘lzzzozgssﬁ)ﬁf’ sweet and 43.33422.16 41.4220.67 42.65£21.60 0.562
hﬁzl;f f;;“:::;go: I(’gcessed meats such s 43 50491 01 40.30+16.87 42.35£19.64 0.286
Intake frequency of processed beverages (R) 52.00+29.03 40.00+22.29 47.70£27.37 0.002™
l“;‘;ehf;z?g'geyr ‘Z;a“ foods such as pizza o) 17,51 63 60.82423.53 62.97422.35 0.328
Environment
Not moving around while eating 69.58+25.97 55.97+24.27 64.71£26.14 <0.001™
Efforts to have healthy eating habits 77.08+15.74 69.40+19.38 74.33+17.47 0.007"
Washing hands before meals 74.79+20.37 70.90+20.22 73.40+20.35 0.210
Breakfast eating frequency 74.58+34.45 73.88+33.55 74.33+34.04 0.893
Sereen time (TV' watching, using smart 38.96423.55 36.1926.21 37.97424.50 0.461

phones or computer game) (R)

D MeantS.D.
2 R: Reverse.
*p<0.05, “p<0.01,

e

p<0.001.
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o] & 8 sltH(Kim 5 2005; Fildes 5 2014; Lee & Chung 2015;
Kang 5 2019b).

AR FGNA A A9 56K Fol7t 3~4A] FrobH Tt
7+ &FE A5 AFstA=t(Lee 5 2019), £ A9 7+
TR Al53S 7H fotet 13 A] g2 fololA 718 &
79 A3 RlEE= AZol7t QI 7 S7+= folkeel A
35k= AlFo|EE Zpo|7} YERA] g2 A o= Azttt
(Oh & Chang 2006). 3}, fol7t ASst= 71 /& AlF
St HEE AAE & 4= Q1AL H7EEol gk QbA Aol df
gt A& BRIt jIASHA Al5ohA] gt7] W] &olzt
YUehA] ko Ao g AFZMEHHOh & Chang 2006). 7HCHE
= AFTE M foks 7IEA 2 fotEt 7 2R
of gt AA|7} 40.00% 2 2 (p<0.01) YEtt 7AithEA] &2
frotiot 7Hg =0l it AA7E Wokth A9 3~442k
56 fok= 7Hr == A3 ko] ZF AFHEE Zo|7t Y
EFA] eEt=Tl(Lee 5 2019), 2 Aol A 7HT 22 A5
= 7M1 frobs %A g2 fotit 7y 2= A3 §l
T7F =90 @2 Ao e A RSk gholH, 7ithE
+ AETE 7H fotdaE Ao £utof it 9=t
Eob Aaof gt AS Lot Wom, £&ubof gt vizEst
=2 FotdE Tutof gk A5 %7} = oH(Shim JE 2021).
ol &= 7MEE AETE 7 foh= d@utol it 7}
Fol %A 92 fothit 7 S=of Wiek 37 =4
et Ao = Azttt o] A Zztol gk viztko] whet
9o £ 8Lt e JE B o A5- duE A A
HE uf Gute] JA)7} Lol B g ouke] =
A= 7 F5Y AHE Sla, 1Y 59 AAXES
AlZsto] @9t A& =4 AHAAEY T?E w2 &
A EZE 3ok 3t} (Yeom & Cho 2019). TSE &t 712 S8
= 37139 g9 AEolH, ok AFoE 49 209
Qtol] Z3td L& Foprt Adost= &3t AlEolth(Lee &
2014; Yeom & Cho 2016; Yeom & Cho 2019). 7[5 S5+
ojglo|7} AT uf FHf = "E 52 & A"t /M4
o7 A Fuid 4 313, Lee JEQ013)0A 722 4]
FE 7H fols A 22 fotioh AApof gt 24
sgo] WA yehgen, Agsks @l 7H 559 A4
£ A5 E2E3H17] gzl A3 ¥kl Zpol7h vt A
o=z Azt a8y, 1HA9] 7 5 wRolA= Aelrt
UEA] o=t W= ofdolyoly fAdoflA ol
T AEO0F AlFdhe 7H]o]ZE(Yeom & Cho 2019) #}0]
7 YEhR] b2 Ao R A7igit

HHFGolA 7IHELR AETE 7H] foks Eotthy
A &1 AAFSh= £FOA 55973 2 2 (p<0.001) YERY 11
27| k2 fothtt Zoltty WA AAlst= o2 Uyt

l
Hi
9,
N
do

Tk Al ofeloler Rmo] RIS 109

=8, Kim 52005914 722 A53E 71 fotollA
252 7ol Aol e M2 2 et A2 A3
YERHAL, Tt 2192 3~4A17F 5~6M] FrotETh AAl At
o @ol Eotthd & & w(p<0.001), Yo7} o]+
Are ff 7hebs] koRel7] ofelR 2 (Lee 5 2019) &
o M2 A58 71 fotet vt F=
M EL 582 7M1 frote A3 458 9
T ROIAT 69407 0.2 (p<0.01) YrEht TIRA] 2 FrobE
S UebdTh S 2199 56419} 3~4A] Fotoll A A7
Tt FAAA Zpol7 HEFEA] QLo (Lee 5 2019), &
A7 A= Asde 7H foks 1384 o2 frotl
o 7ol et o] A2 Ao s yEith g ATolA
MR AFH2 FEO AU A9 48 522 fof
o A& AL W 72 Aol Uehd &Eol 1
BA| 2 FobETh 2578 = A YERG oM, A AR tiek
24 st o] AotE] 3tk (Lee JE 2013). TEpA] 71T
A5E 7 foks AAF AR Bottd e FEE &
AR QAT 5 A=F AAF o] it wso] B a5t
(Lee HO 2006), koA Bt 2 QE= 44} Al7hS Ax2
A 5 Qs A4S i1, FHO| A9 A
olEstte B2 ¢ S FRO |ty Wt East

=

il
A
=

(]
e
o

@)

)

Mo

webd ZhthRe ASTe 7H fobd AFA5E Eol

o
7] glaAde A Beld 5 Qi BEoR FuS St
Fzo] TS ZA 51, 7hg SR HH NES W]

oAl FARCH: FPH 4BFL 245 S5 B
29 54% U 4 2RI} EHA YES HY 5L A
Foto] AANEL Tel ASAAEE ohvl, SolrhA]
T AT - Y= UE AHZ 0 5 U A4

5. NICIZ2E AS2E 71E ROIe| HX|set £29|
2AX|ele| HHY

72 AEie 7 fote] dFAet Frol U
A2l T2 Table 49 LTt FEVF oG Y AAE S
o 7ltt 2 A5 7R frote 8 Y H(=0.364, p<0.01),
DA B A(=0279, p<0.05)T FFAIT(=0314, p<0.01)° A F
o] FBHEAE HEHHAL 7HEA] o2 AEdE 7R frot
= Y Y(=0.526, p<0.001), TG (=0.261, p<0.01)7}
YA (=0.455, p<0.001)0l|A Fo] FHBAE UEHR.
Jeong & Song(2021)0f| 4 FRLO| FPFHI} frote] #FY
o, I FAIol Aol vEhd F2 & Aot
SUSHA e
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Table 4. Correlation of the nutrition quotient between their parents and preschoolers

Nutrition quotient of parents

Balance Diversity Moderation Dietary behavior Nutrition quotient
Variables  Non-picky  Picky ~ Non-picky Picky  Nom-picky  Picky ~ Non-picky Picky ~ Non-picky  Picky
eaters eaters eaters eaters eaters eaters eaters eaters eaters eaters

(n=120) (n=67) (n=120) (n=67) (n=120) (n=67) (n=120) (n=67) (n=120) (n=67)

Nutrition quotient of picky eaters

Bl 0.526 0.364 0.139 0.179 -0.093  -0.181 0.302 0.413 0.335 0.316
a’ a'nce Heokk ok ok Hokk kekok Kk
<0.001™""  0.002 0.131 0.146 0.311 0.142 <0.001 <0.001 <0.001 0.009
_ 0.025 -0.100 0.147 -0.173 0.452 0.512 0221  -0.047 0.364 0.249
Moderation - - N ok X
0.788 0.421 0.108 0.161 <0.001 <0.001 0.015 0.704 <0.001 0.042
_ 0.261 0.279 0.231 0.109 0.058 0.023 0.208 0.172 0.255 0.206
Environment " . N . o
0.004 0.023 0.011 0.381 0.530 0.854 0.023 0.163 0.005 0.094
Nutrition 0.455 0.314 0.271 0.076 0.201 0.172 0.394 0.307 0.509 0.422
quotient <0.001™" 0.009"  0.003™ 0.540 0.028" 0.165 <0.001™"  0.012 <0.001™"  <0.001™"
D Pearson’s correlation ‘p<0.05, “p<0.01, "*p<0.001.
Bo7t 0ofst S41S A3 o 72 AlsEE 7H E FFH A= fote] dFA 7 A YEltong B
ok et Atdol i, 184 32 Fob= 84 Y D7t AR &2 AL HE S FAE f fote] AAFY
H(=0.231, p<0.05), EAIG=(=0.271, p<0.01)°| 4] F2] 44 o] 7jAdE & Ut J)‘% FHKim & Cha 2020). & o]

HFAZE 91Tt Jeong & Song(2021)2 FELOJ thg/do] 7t A TRE AEEE 7 ol 7 e A HETt
A G2 AeEE 7H fote] FATOl Aol UEE wobA EA] 2 AsdE 7H] fobE AP
2 2 Aot Fdsi AYAAOIA R e Hevh W2, RV AEFE, 2R, 914, of4, €7
7H froke MZZ AEE 7ot 452 il U 7184 R, 7eeR 59 WS o2 Asde E
S tHShim 5 2013; Kim & Kim 2014; Kwon 5 2017 Aokl W 7= A53E 7H fok= s A5l o
Yeom & Cho 2020; Shim JE 2021). & %170l A ‘I‘E"] o St A3 W=7t ol A 48] iAdE Ao s A7ttt
4= =€ =3 W 7Y dAE xRt Ao T3l HRol AgEo] 72 Asde 7Hl fote] #+3dY
HA AR E 2= 0| ZAE AA A4 BAsh= A (=0.413, p<0.001)3} FFA5(=0.307, p<0.05)°l F<| &
THE2 A5ie 7Hl fote] GeAIsl da/dol et TAE Uedal, 3384 g2 #oke I3 0=0302,
WA okt S APATold ZtER Asde 7 p<0.00), EA|FH(=0.221, p<0.05), T G % (=0.208, p<0.05)
Foks Mz 4Fel digt #R4o] ZJsh7] mize] Fre T FFA(=0.394, p<0.001)°l| Fo| FHBAE HEHAT
Tg/dol dF= vIAA] 2 A= AZ3TH(Shim 5 2013; Jeong & Song(2021)> FX2] 4Y-F0] froro] FFHFHH

B[Y mlo

Kwon 5 2017; Yeom & Cho 2020; Shim JE 2021). FAA 5o ATAo] YEG T, A GG AAjo] YEr
Wl A e A HHE AAT U AGEe U g HelA B A79] AEe 448 /1 folet
HEBS 7H ok BAG0-0512, po0helA] AT Bt BAGLNN PO RS ehd Hol 2 9T

o Leh, I3A B fobe BAGH(045 p000) O FTES AHTE 713l folet Fo|Holtk. Fme] A
3 FYAG(=0201, p0.0S)OIH o AVBATF UEhE  F EFS AES Ui v AYHAIS Bsty, A%
o} Jeong & Song(021)e R AZEA e AE| 4 AABE AT AWL Y8 wsti, Ao B BAL
2 WA o o] FYYAL 2o 4TIAS ey, Bl 2L mgeln otk Ty ZRe ASTe 71

L 28] ke fobutt Azl Bt PAlo] REsim

(o ol 09:.

c

FAGGNN Fo HVBAS ehd B B A7 stk fohe =
29 45T 7M1 gojet Aol Aol AAGGe B = Rmo] Auso] Ao} AgkAe] 9 nAA 26 A

A7e] ZtEe A5Te M Rolgt SUHA g 4B o= Ak
AS YEhITh BG RE0t 949 HF NEt 525 RO JPASE AR 45T M fote 73
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A A(=0.316, p<0.01), BA|F A (=0.249, p<0.01)T FYA|
(r=0.422, p<0.001)°]l 4] F2] FHAAE UerllaL, 1A &2
frob= 98 9 H(=0.335, p<0.001), HA| PG H(=0.364, p<0.001),
374 9 9(=0.255, p<0.01)T}F YA Z=(=0.509, p<0.001)°] 4]
¥ FHEAE HEHH

APAoA B FFAGT7E A FEAIlA
4P FY, AA Y} I Gl ol vEht & £
ALY 7MEA B2 AEES 7H fotet vkl oy
(Jeong & Song 2021), & ALof| 4] REO| JFA7} 7itk=
& A5TE 7H ot AR S JhAsHA] Eotlth 5
9] fotg o s 258 5~681d8 02 HIH JF
A4 TS &8 AFLAF AL oy A&ETHS &
ofe] #FFY, thFIY, AAYY, FAIY, A
FEAG BE FQollA] /o] vehd F2 & A+ 7+
OEA &2 AlsTs 7H fotet Y5l e THKIm
S 2018). E3F, FHO| JPAF 5H0l FETE ot I
FA A7 EA YEP S B2 (Kim & Cha 2020) 72
& AETE 7H fote] IAFE =oI7] A R
7 215 AF ok, A% g2 Aol tigh A7
Qs gzt

SEOHA] GobA 2 :
g, FEIF A 9 Agel disf Ao Ee Rt 5
Ne Aol ey 7 A5dE 7H ot Fi
o] YFAIeete] gl ot 712 A=E AS el 2
J7F ot & AFolA = SAl froke ddeRs JFATE
FARIACER, FF 3~5M|9] JFAFE AR AF
< YA AelE Blaske A77F Basit
webA itz A 7M. froke Aol ditt Ae
L7t goy, Fu7h 7yttt 43 59 A4 vkE I3l
A

o g3, 914 59 AZA FL AFTS AL © fo}
o Aol MG % Utk B3, e AHT 7}
A fobt 713 220 4 59 4 dEs I 59 %
AES BT Bute AT, BolthiA 91 AAkE 5
=2 A} o)d So] SA7H waste, A4 A7kl e
A7} obd A AAE BT AL AL ¢
AN o Aol Az gl te Anw Aeg
% QES ARAS Bols|Fn, BAgE Luo) A|A9 4

¢

2o xo e

Tk Al ofeloler Rmo] RIS 1

QA EE
£ AT ASSEA BT T fA€Y B ofRo]
Aol Tty 54 18789 fols AR 819, Bt

=}

eakeloz 20204 59 25UHE 6Y 3U7HA] HEo] S5
Sttt 7I 22 453 ik ASE, fore] FAA S,
ofel H1 o] JA|o] HHGE B4

1) 54 ot ofobr} 50.80%C1H, Ha A% 116.36 cm
olv], B HFL 21.85kgolct. FEO| HF Yol
38.624101H, £ FSAZ w7} 94.65%0|H, TE
o] 7Hgo] 54.01%°lH, W& 2 st EYol
63.10%2 714 worct.

2) 7HH &2 AET 57 239 B+ A57t 33 ool

H 7R AT 7] fotE ER0aL, A4t

EZ4E THEL AgTo] £ /HEL ASTs

7H fote] 7R A5 Bt Ao 3.56%0]

o, 7IhEA & AE58E 7H fote] 7t EE 4

&30 B A4l 236701, BE E5lo||A 7S

A g2 AETe 7H fokek 2191 Aol 7h Yk

THp<0.001).

zof et MBS =] Bt M= 7HES AGHS

7FA Gotol| A 2,978 (p<0.001)0. 2 Lrel} 18R] 9o

frotEth WA Uergth

4) M2 A5 7H fote] FeATE 57.0438 2
2 7MEA &2 AETE 7H fobe] AR
HROH(p<0.05), F LF B+ S35t saolth 7t
& AETE 7H frote] AAIG TS 4.628 05 5t

Seolr, 184 o2 fotEn W¥ekor(p<0.05), 11

E’é

]

3

~

A gre foto] A G 54 SFoltt Attre
ASTS 71 folet 1A ke obo] FHY
F499e 5 18 BF F3} Solu, Kol 3
o7 LbEA] gkgket.

5) YA 7 B4 7uiet 7R
o 7HRGol A Tk AgTe 7
0 2(p<005) 1¥A] ¥ goprct A4 P wwr}
Qoith. At e ASBe A Kot 71E S
30l oSt AAZE 4000822 (p<001) 1FA L
Solutt 718 Smol det AL Wt Atze
A5TE /M fobs Both A 2 AlAbske B
ol 4] 55977 .2 (p<0.001) A UER} 1A ke &
ofsitt HotrhwiA AArshs R0 ektet. itk

2 Age 7M1 fok A% ALTL 9T el

Tabol 4] 69409 0.2 (p<001) LR} 12X ke fo}

e
it
ot
:>|":".
P
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6) frotet Fro] PRI L 7IthEe Aasd
S 74 foto] FPA|G(=0.422, p<0.001), FBHY
(=0.316, p<0.01)x} H A H(=0.249, p<0.01)0]] A4
o] UeEht, I8 ¢kS Qo= JoFR]4(=0.509, p<

0.001), & FFG(=0.355, p<0.001), ZAFFH(=0.364,
P<0.001)2} 27 2 (=0.255, p<0.01)° A “FE/do] Lt
Eht.

7) e ASTe 74 fotel Brel Gl
oy AL Rust 29 43 AAE T o 7
29 AETE 71A ool 73 Y (=0.364, p<0.01),
449 (=0.279, p<0.05)T+ FFA|Z(=0.314, p<0.01)

o) ,q Aabio] et a, 18] 9O Qolof| A% 73
FY, FHFGT JFAFolA Aol UeRTh F
W7t oeFdt SAS AT g RS AEEe 7H
9o} Alukalo] UeRR] ottt Bt A7ketA] oF
2 AFY AHE AE [ 7R AEEs 7
Qo= AR A A(=0.512, p<0.001)°| A A4 o] et
WAL, 18R] 952 froks EAFHT FUALNA A
o] Uttt R0 P52 7R AE5ihe
7HA Gote] #& A (=0.413, p<0.001)T} FLA| S0
A (=0.307, p<0 05) /o] Uehtal, 18A] g2 &
ot9] F¥ Y, AAFY, TH YL} YA A A
o] ettt

weh 7

_,d
_:L
r{o
1>
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o
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Anti-Elastase Activities, and Melanogenesis Inhibition Effects of
Korean Traditional Actinidia (Actinidia arguta) Extracts

"Hyeon-Young Kim, Bong Sin Kim, Yeo Ok Park, Gi Jeong Ha' and Jae-Hyeok Choi"

Researcher, Gyeongsangnam-do Agricultural Research & Extension Services, Jinju 52733, Korea
“Senior Researcher, Gyeongsangnam-do Agricultural Research & Extension Services, Jinju 52733, Korea

Abstract

The objective of this study is to evaluate the antioxidant components, elastase inhibition activities, and melanin synthesis rates
of Korean traditional Actinidia (Actinidia arguta) fruits and leaves depending on the ethanol extraction concentrations. The total
polyphenol content was the highest in the 50% ethanol extract of both fruits and leaves, with values of 634.1 mg GAE/100 g and
3,985.2 mg GAE/100 g, respectively. The total flavonoid content was the highest in the fruit 90% extract and leaf 50% extract at
191.9 mg/100 g and 2655.6 mg/100 g, respectively. The vitamin C content was the highest in the 50% extract of leaves at 2990.3
mg/100 g. Elastase inhibition was the highest at 56.9% in the leaf 50% extract at a concentration of 1,000 pg/mL. Melanin synthesis
inhibition showed the highest melanin synthesis inhibitory effect among the extracts, as the leaf 50% extract showed an inhibitory
rate of 65% or more. Therefore, the antioxidant components, elastase inhibition activities, and melanin synthesis inhibitory rate were
better in leaves than in fruits. The leaf 50% extract was particularly the best among the extracts. Korean traditional Actinidia leaves
can be considered as potential sources for new functional materials.

Key words: Korean traditional Actinidia, Actinidia arguta, antioxidant components, anti-elastase activities, melanogenesis

inhibitory effect

M B Astct wabA elastase?] 28-S A5, A AL
AA 7= AA9] drZo] Fa3ltHLee 5 2014).
HF Sk Aol SEWA AAAHA WA= Wl vt AR Aol Aot ESHH (Actinidia arguta)

A =3Kintrinsic aging)2} X|&A Q1 AJA &2 QA5 F5 = 9T Actinidiaceae)]] 45t 24 99 €94
o] A7)+ 3 SHphotoaging) 2 T+EEHH, E5] L3t= W 2 dEI =+ 5o BEIHKim 5 2015). &2y
Q4 wale] wj3) A3 AL FE} WREo| Wo| BT & Thel (Aetinidia arguia), AEFN(A. ruf Planchy, ek 4
o} ZpQJAo) oFf ME7F &4 R EAAAZROS)O] polygama Planch), FTHH(4. kolkmikta) & 4%°] 2 EL5}
Sl AAE T, Wekd JAN Emelanoeytet WS 1 glom, s1lek el kol 7o, u17h 4, e
B RN FHO MAYAE doFithlia F 2015). & o] ©o] glof AAZA Ao 75 FHolthKim T

AehrEl o) B AeATlolelstasos AL 2015), TR L2 A2l H 4T} 7150] Fuol W o

e Saste] 2o WL HAAYORH FEL A AL ARG S Aow, W] 2 ARFHoR A

i r°"
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v 7ks3t 2= 9] shuolth(Park 5 2016).

gl oA reE et i Een 48 We 4%
= 9A sta, A3 = &34 o]th(Kim 5 2016). 55
HIER C7F S-S A njeEnt ofyzt E8Y &, 92 3
ol il dA Aok = @, o, 181 £7]9
Hel & 2E B8 48T 4 3o, BE B9V 1A%t
A AR ok vk w80 U oA &2
AFIsto] FotRHE GAU AUEER HIAA 97|k sk, &
71014 Yo+ i 52 AT += Joklin 5 2015).

T AT A 2 A8ATL S7H) ahet SR
FACIAE HA & &2 HFEeIH 7715 & &
o] TAZ Al AtHKim & Lee 2021). EFH 9] 71540
Wt A= EFSTE 550 NF-kappaB F =9 A9
O]t lipopolysaccharide2 /g3l A Ao thet FAF
BIE ASHI(Kim 5 2018), otEY] v7Y 7jA AFH(Ho
S 2009), EZTHE] o] JLEE =4 (Park 5 2017), E
Tt <=9 in viro FAISE E/4J(Jin 5 2015), BFEF7] AR
of e =5 4o olsehy W wlEshy S4o] n)]
= YFEKim 5 2017) 5 A57F @5 o] FojA| 1L oL,
EZT 9] v g4golu =5 /Ao #7158 AFte
uju]gk Axo|t.

TebA & A= S uEolA AYsh= BT d
o} & 4 FEEE A|X5lo] FASE B4, elastase A
2 9 dehd At As ATE ERIgeEH o]y iE
aAl2o) 153 e Yobw it sheich

RIS

1. AMEI=E

2 AdoA= A AP B7toll A Auliet BT A4
duel Qe o] &P o, £5 Al7]= 20209 44 H~5Y 2
of 9 I, = 9ol 8oto] F7IREE T
SFATE 8 4] -707TC deep freezero] Y5 Hslo] A}
&5kt 20208 A A 9] AP+ 7|22 144CALL, 7
Z=2F0 18744 mm= K I EYTHKOSIS 2022). &8
Z+7] (Ethanol supplies world Co., Ltd., Jeonju, Korea)& AM8-5]
Ak & EHs, & E9tE o], DPPH 2z A4
A elastase A3 S/ A AMEE A2 Sigma-Aldrich
Chemical Co.(St. Louis, MO, USA) A|&& FY3t¥oH, 1
Q] A9k EF A|9F(J.T baker chemicals Co., Phillipsburg, NJ,

USAYE FUste] A8l

2. ESCRY ol & F&E8 M=

Ir
EECH] dojet 9 Bt Bof 73] AFstn 52

EZtt M (Actinidia arguta) $Z59] Elastase & Hahd AJSHA #Js] ax} 115

Az o] B4t o ELE AR5 F&89d 3
23}9d 0, 20, 50, 70, 90%E A2 T B dujje}
ol 77k 20u]9] & o] 60°ColA 4AIZE Bt B
7t FE519t o3 & AY w55t FHRER 3¢

R Bl5E ARe 520 & 2 82 SEYC
20 B

o]-gsto] Bafste] ZAAR EEE -70C deep freezer
off Hysh F4ksl A2, elastase A5 B A Hpd A
Aol AME-sHRT.

Zaln=z ¥ S2HE0|= &

Rossi 1965; Choi 5 2007)& HE sl A-S APt E
Z0H] 225 0.1 g0 75 100 mLE Yol 345ty 73
slsto] Al AlmE ARSI 343 AR | mLof] SR/
2 mL, Folin-Ciocalteu 0.5 mLE 3 7}5}0] vortex mixer2 &3}
Shich. 387 BES ¥ 10% Na,CO; 0.5 mLE 7Fsto] QFao]
A 1A)17E FRSAIF T §HE-E-2 microplate reader(infinite M200
PRO, TECAN, Minnedorf, Switzerland)& AF8-5}0] 760 nmo]|
A FBEE S7SHA LT, gallic acid(GAEyS ©]-&3 #E
THOE IS Aol & EetE rolE T Kim &
(2010)9] WHE WPsto] A5t F5& 0.1 gofl 5F7
10 mLE Yol 3|4jstel AR A2 a Aot 34T
A& 0.5 mLo]| 10% sodium nitrite 100 L, 1 M potassium
acetate 100 pL Z 80% ethanol 4.3 mLE #H7}5}0] vortex
mixer2 B F QHoo] 4087 e AN, B T
415 nmo| A EF=E S4oAh BEEAL quercetin(QE)
2 olgalol FETHCR e Ok BT

1

4. HEIQI C &2 &4

ESTE g, d FE=9] vl C g2 A A
W (MFDS 2018)2 #gsto] S35 A= 025 gofl =
81 (Meta-phosphoric acid 50 g, Tris-2-carboxyethylphosphine
1.43 g, Ethylenediamine tetra acetic acid 10 mL, water 1L) 25
mLe 7}t FA5} 171 % 2,000xg0] 4] 1087 4R
2ottt A4S A2 50 mL 8-S 0] YL, pelleto] o
Al &89 10 mLE 7}5f 5823F sonicationdto] YAEEE
Fom, o] g F 3% WMt 38 WHESto] dojxl 4
S 50 mL F§ ETtAT0 Yol FEEHE 7] FE
3}a1 o] 7H0.45 pm NYLON syringe filter)3F T2 HPLC(high
performance liquid chromatography-UV/Vis)Q] EAA|R 2 A}
&olitt. 24272 Table 13} 2t}
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Table 1. HPLC operating condition for vitamin C analysis

Instrument Shimadzu SPD-20A (Shimadzu Co., Kyoto, Japan)
Mightysil RP-18 GP (250%4.6 mm,

Column 5 um; Kanto chemical, Tokyo, Japan)
Column temp. 40°C

Detector UV/Vis 254 nm

Flow rate 0.7 mL/min

i o
Mobile phase 50 mM KH,POj : acetonitrile (6:4, v/v)

5. Elastase Mol &M =3

Elastase A3} &4 =742 Kraunsoe 5(1996)2] HS H
&olo] =43}t 50 mM Tris-HCl(pH 8.0) buffer 40 pLoj 1
unit/mL elastase(pancreatic from porcine pancreas, 6.8 units/mg,
Sigma-Aldrich Co.) 40 uLe} A& 40 uLE F7HE & 42
A 5E7F HES A 71T ¥RS-Eo] 2.5 mM N-succinyl-(Ala)3-p-
nitroanilide 80 ULE 7}5F0] 204 SE7F HHSAIZ] & 445
nmol| A LTS =459 th(infinite M200 PRO, TECAN,
Meinnedorf, Switzerland). Elastase &3] A& th-2-9] SHAHA]
of 9Jgf AArH o™, FAHRTL epigallocatechin gallate
(EGCG)E AFR3to] Hlmatsi.

Elastase inhibition ability (%) = {1 —(A/B)}*x100
A: Absorbance at 445 nm determined with sample

B: Absorbance at 445 nm determined with buffer instead of
enzyme

6. M|ZZHH2E

dapd g Aol AMEE o] S F(melanoma) A
Z91 BI6F10 cell:2 §F=A]| 3523 (Korean Cell Line Bank,
Korea) © & FLE| F.oFdto} ARE-5II T B16F10 A X3 HFS
A1S- v X9l DMEM(Gibco Inc., NY, USA)O] 10% fetal bovine
serum(Gibco Inc., NY, USA)Z} 1% Antibiotic-Antimycotic (Gibco
Inc., NY, USAYS #7519 5% CO, incubatorg ©]-&5}] 37T
ofl A HiFstATE

7. B16F10 melanoma LH2Q| melanin &2F 241

a-MSHS} IBMXO| GE=%+&= BI6F10 A 29| HEhd 34
of tigt F2EY Ad) &8 S4st7] HsiA BIeF10
melanomaE  12-well A|ZH|F EFo|EoA HFsHATH
BI6F10 melanoma®] HWahd 242 1 yM a-MSH(a-melanocyte
stimulating hormone), 200 uM IBMX&} &5 7)ol 72
AlZE &t AEste] 2Pt PBSE A|Z AH & Mx=

241 welS - 314 - A SFAEIUIBA

200 uL trypsin-EDTAR BiFSte. AlZ U datd g2
Z757] fIote] AR A= 27,237xgoll A 5&7t AR

ol ch ESH Al "l 1 N NaOHE} 10% DMSO 200
uLefl 100CoflA 1087 =3tk AlE W-9] deid ghefo
530 = microplate reader® 405 nmoj| 4] =43}t Wakd
TS o-MSH A2Fto] gt %2 A4tstdt

8. SAHAzZ

2 A¥9 BE A= 33 vhE B4k on, 7F A8t
o] 9.0]4(p<0.05)2 XLSTAT E7] = T2 (Addinsoft, Paris,
France)2 ©]-&35}lo] ANOVAZ ZAZSt & Duncan’s multiple
range testZ 32442 AR, FEAAET g9
AHTA| A2 Pearson’s correlation coefficient(r)E p<0.01,
p<0.05 =Fo| A 794 HASHAH

EF] g WEEE Uepd groloh. ESThE Imie] 4
&2 33.5440.7%2] HE UELL, 1 F 50% Y 25
7V 2 &S UEHT(p<0.05). ESHH 9 ==
2282 21.528.1%2] HYZ 50% 2&E0] 7MY =9ko}
0% 2 70% F74 FZ2E3 520241 Zo|7t Y13 Th(p<0.05).

Table 2. Extraction yield of Korea traditional Actinidia
fruits and leaves according to ethanol concentration

Contents Ethanol concentration Yield
(%) (%)
0 40.7+0.9"™
20 33.5+1.3¢
Fruits 50 46.3+1.2°
70 42.6£1.3°
90 39.7+1.1°
0 28.141.4°
20 21.541.2°
Leaves 50 26.1+1.4°
70 25.9+1.4°
90 22.5+1.2°

Y MeantS.D. (n=3). Means with different small letters (ethanol
concentration) in the same column are significantly different
between groups at p<0.05 level by Duncan’s multiple range test.
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2. & Ef|lH= ¥ E2RL0|E &

i SFES AEA de ExE o] Sl 23 At
E9 shEA ot +2E 7Y, o5 HeAd 4]
(phenolic hydroxyl)7} THai &at of e} 7|ef A EA-E
AYst= 5/40] Asto] FAatet W FoF 5 E2 ohst
A e/de Yehdth(Lee 5 2005). EFTH @, o =4
FEEY ¥ Edls ¥ EPE ol FRFO] Zil= Table
30 Aok BT @ F:EE0] § E9vls 2 Distilled
water, 20, 50, 70 & 90% 34 FZEo||A Z+z} 371.7, 509.8,
634.1, 533.7 & 490.7 mg GAE/100 gO. 2 50% F74 Z2&E0]
A 7V w2 TS Uit ESTE o £33 50% 3
A ZZEo||A 39852 mg GAE/100 g0 & 7} =2 % &
iz S B

EZT dvf 259 F E2tE o= FHEF2 Distilled
water, 20, 50, 70 & 90% F4 ZZE|A 22+ 91.9, 778,
80.1, 83.1 & 191.9 mg/100 gO & 90% F74 =& 24 714
2 & SR ol S Ut ESHE o =
59 & ETH 0|t FFL 50% FH FEEA 2,655.6
mg/100 g0 2 7F &2 $HFS H At Chung 5(2015-2 =
Wik 71998 70% oleh2E S5 ¥t & § Ao ot
71919] & Euls FdE 2 23} 271459 mg GAE/gO 2
HI5H3, Kim 5(2021a)2 HY¢g I7|HE 585}
70% o8 FE5t0] F EjvE T & k|
© kg B Ayt 77 ) 719.56 mg GAE/100 g 2 398.52
mg CE/100 g& YEFW T Harstgict. webs 2 At 2
= SO dujel 9 50% FHOE FES W A%
AET § 2 F ETds 4 EdELolE TS I
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HIEHY C= ti AR HA TASHAR YA o Ed4ta
IS A5t TR Yol Sl Au 9] PR &4 A
sfotar, MAHE S JAohs Ao R HIE I rHCha
5 2007). EFTH A, o 778 FE2E9 HE C TRk
Table 33} Zt}. ESthe g 559 vEy C
236.8~364.3 mg/100 g9 Ft= UL, ESTE o &
£0] Heby] C T2 1,445.7~2.990.3 mg/100 g2 g+ et
Hoith EScE s 9 FEENA HgY C 3
o] © &9, 3] U 50% =4 FEE0] 2,990.3 mg/100 g
07 7P E& S ek ot2uYol gufj9] ok
250 HlgHl C -2 71.19 mg/100 g2 WERY I (Kim
S 2021b), FEE Y FEFEY HEHY C RS
241.5~1, 456.92 mg/100 g& YERHRATHSon 5 2020). ]2k
H WSS o ESTH) o 4 F&80] o] =2 H[E
9 C TRFE Uil AL 91 4 qlglon, BT
dufel o $-3- HlEtYl C7F HARsH 9 A ey Jatol
59 TS vE Zos Ay

J

4. Elastase X&lf &A
Hie ¥y, Ay 9 05} 2oz 34 VA F2 F
o2 THET} Ehsin® A5 74 84 % Sh)2 eHA

Table 3. The antioxidant components of Korea traditional Actinidia fruits and leaves according to ethanol concentration

Contents Concentration Total polyphenol contents Total flavonoid contents Vitamin C contents

(%)" (mg GAE/100 g) (mg/100 g) (mg/100 g)
0 371.742.5"2 91.942.6™ 257.240.51
20 509.84+20.9% 77.8+1 .4 236.8+1.2%
Fruits 50 634.1£8.1% 80.1+2.6% 304.8+2.3M
70 533.743.9" 83.1£5.07 317.343.1%
90 490.7+2.9" 191.9+11.4> 364.3+0.6™

0 2,945.7+£10.6% 1,626.4+24.6% 1,960.6£35.7™

20 2,614.6+36.8™ 1,681.6+46.4% 2,621.0+£38.2%

Leaves 50 3,985.2+70.8™ 2,655.6£234.8" 2,990.3+13.74
70 3,607.0+17.0% 1,211.3£26.8 2,297.5+9.7%
90 3,010.1£34.2 1,586.0+25.1% 1,445.7+8.0%

Y Ethanol concentration.

? MeantS.D. (n=3). Means with different capital letters (fruits and leaves) and small letters (ethanol concentration) in the same column
are significantly different between groups at p<0.05 level by Duncan’s multiple range test.
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%2 9498 ARgoltt. mRs} HA 1 F80] 4717 A
Zhot= FH YR elastind} collagen?] 232 Q18] HAY s}
™, elastin®] A= mHO] & YA O F o]ojZlt]. Elastase
= A|Z Q] 7] & (extracellular matrix)2] thoFst A&, = datA
9 Eofshe dolth Blastin® 337 foishn w1 o)
A SAHES wolrE SR, BRsl Hojuw
clasino] B3E H4 AL FAFE AL wik. uehy
elastase A3 &4Jo] S5 HH Y FES AN
(Apraj & Pandita 2016; Lee 5 2020a).
UM F EYHE T gﬂ}—“ih:olE 9 BEdl C 3F &
A ApoflA 34 50%2F 90%014 Aol A yERyof
50%, 90% 7 FEEZ ol&sto] EFth g ¢ A9
elastase #]3f 42 =43t Z1}= Fig 13} Zt}. Elastase #]
S} &/ 1,000 ngmL2] FFFLolA EFSTH o 50% F
o] 56.9%% 7].11- =0o x1aH i]—H.Q_ Urlﬂ-”* o:q q.go
E duf] 90% FZE 43.7%, Y 90% =5 43.3%= T A7
7re] oMl Folt YUT(p<0.05), T SO Anf
50% FE=0] 133%2 7FE W2 A¢) 84S vEtith &
£ EGCGE 83.5%9] AsfleS HioH, ESod
dufl, P FEEL T JEH O R elastatse A3 FAS Y
Epgict
Chae 52021y A+ & 2 W o] we} elastase A
S B2 2 23 1 mgmLe] FEofA FtFte] 70% of g

2 2EBL 050% A% BYS HAT, 2YA FEES

30(ug/mL) # 100(pg/mL) #300(pg/ml) #1000(ug/mL)

Elastase inhibition rate(%)

£6cG” £50 £90 150 190

Fig. 1. Effects of Korea traditional Actinidia fruits and
leaves (KTAFL) according to ethanol concentration on
elastase inhibition. ¥ EGCG: Epigallocatechin gallate (positive
control). F50: Fruits 50% ethanol extract. F90: Fruits 90%
ethanol extract. L50: Leaves 50% ethanol extract. L90:
Leaves 90% ethanol extract. Means with different small
letters (treatment concentration; 30 pg/mL, 100 pg/mL, 300
png/mL, and 1,000 pg/mL) are significantly different between
groups at p<0.05 level by Duncan’s multiple range test.

Hof - 717 - 24 FFAFIUIIIA

15.62%, &5 2382 26.64%2] A5 /4L YErith
Kim 5(2021a)2 Hg<=of 70% oe+&S 7toto] 231t &
% T clastase AL B AT} 125 2.5, 5 mgmL L&
Al 2k 13, 20, 46%2] AT AL BT} Choi S(2018)
< S o I nEAolgE IR 435 ¥ U
A A B YEE elastase AN S & 23 5 mgmLo] 5%
oAl WaET YW FHF | elastase A5 39.9-56.4%E
e, O] Bacillus cereus Y a=0] 7P =2 A5) &4
< Btk kA 2 AY A A 50% 3 FE=0] FEH
Aol izt 7]54 AEH &8 7HsAdo] Utk wkETh

5. Hail Mstd Mall st

Melanin2 1] 59] #31] Yo Ql= Hahd Al 3 (melanocyte) ]|
95 WA= FQ M40, eumelanin(EA)Z} pheomelanin
(X—]E]—A_}])_L}‘ pay o _]__n_o]- AH/K]-OE o] OH ‘\_q AH.% ﬁEXé c\)_]_—]:}
o] melanin AA(UV)C.ZHE vFEE Hosh= A
ojo| Fa3t TS St shA|RE H}ixﬁ AUV RAR=
Shd 278 F7MIZIT, WY BALYRS $Y
do HTAHE AOH, PF, SR EL J|E wE 243}
22 oj2l ATl oJs) = HrkBae 5 2016). T2bA e}
o] el AGEE s0), 227 5o A2 AL o
oA T ok $& Wik ope w3 ApE RUT S
QITHKim 5 2014).

B o, 9 50, 90% 34 FEES BI16F10 mouse
melanoma cell2 ©]-835}9] in vivo Hahd Y H“é Al a3=
2 A= Fig 29 £t} detd A4 £432 919 o-MSHE

120

100 4

80 4

60 -

40 -

Melanin synthesis (%)

20 4

Nor'  omsH  F50 Fa0 L50 190

Fig. 2. Effects of Korea traditional Actinidia fruits and
leaves by ethanol extraction on melanin synthesis in B16F10
cell. ¥ Nor: a-MSH not treatment (control). a-MSH: a-MSH
treatment. F50: Fruits 50% ethanol extract. F90: Fruits 90%
ethanol extract. L50: Leaves 50% ethanol extract. L90:
Leaves 90% ethanol extract. Data are given as means of
values£S.D. from three independent experiments. Level of
significance was identified statistically (p<0.05) using
Duncan’s multiple range test.
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Table 4. Linear correlation coeffiecients (r) between effective components and physiological activities of Korea traditional

Actinidia fruits and leaves extracts

Factor TPC" TFC? Vitamin C Elastase inhibition Melanin synthesis
TPC 1 0.985™ 0.955™ 0.696" -0.992"
TFC - 1 0.983" 0.756" -0.992"
Vitamin C - - 1 0.740™ -0.969"
Elastase inhibition - - - 1 -0.749"

Melanin synthesis - -

; - 1

Y TPC: Total polyphenol contents.
? TFC: Total flavonoid contents.
"p<0.05, “p<0.01.

Agste] 1 mgmL HF-sEolA =& 2}, a-MSH A2 Z9]
Aahd AL 100% e Dofl 50%, 90% 4 F&50] 7}
7+ 5%, 8%2] Watd g AsleS HAAL, A 90% 4 5
S5 oF 46%9] Wetd 4 AsfEZ et Control?
(a-MSH A4 &) 9 50% 54 &85 oF 65% 042
Aid M AsleS EloH, & Ao §-94l 2}
ol= AF(E<0.05). & AT A FufjEch= dol § w2
Aahd g As) ans EYA, Be AR FoA o

S 5% S2Bo| 7V B Wekd G4 A8 LnE B9
ok WA 9 s0% FY FEBS SAF L MLIHS 6
Wt WP o] AL AASIE At YSS HAT 5

EZUH duiet A 259 548G v §
EetE ol &, HIEl C 3h)at A 2]/ (clastatase A5l &
A, debd ) 7] AHBAIE LotR 7] 915 Pearson
‘& £2A9510] Table 40 UGt R84 E(F E2HE,
% ZTtE ol 9 HEHY C =P} elastase A SA>
T 39FH0 R &2 AFTA(=0.696, 1=0.756 ", r=0.740")
£ Yehda, faAdEy dahd sk 7he] Ao E3t
% foF0 7 =A U th(p<0.01). Kim 52022 &
BAEE EYdls, & SHE ol ) elastase A5
g 7He] AABAE £ Z3 242 0.9849(p<0.01), 0.9989
(P<0.0NE HF 2 ATHAE HEFH O M (p<0.01), Lee 5
(2020b)9] AHNAN = FEZEF Ev=E, F SE L0
)k A& (elastase Aol &3, Wapd HAF)Te A4
A B 5 9802 YEFGTHp<0.05). wEbA] o]4<]
AR FEET g0l FY4 AERAE 7HA
I Ao (p<0.01), elastase Aol E/d7 Wehd B3] A
gL fFaE et 52 248 Bt

0

Q0o U HE

2 A7 vl st ESTH) Iiet 42
T FEEE Axoto] P4 EEF EbE, SR L
o], HIEHI C ), elastin A3 & 2 Hepd A A
S 3= AT ESTE gvf 2589 &2 335~
40.7%9] QS B, U 252 215281%9 HYES
et & 29ds g2 ESTE g, o 2% 50%
T4 FE2EOA 7P =%en, 717 6341, 39852 mg
GAE/100 g2 YEHH & ETtE ot b2 EFST
Aol o] HF 90% +4 FEE0lA 191.9 mg/100 g, EFTH
AL 50% F4 ZZE0|A 2,655.6 mg/100 g &2 7} =9}
o} HE C 2 ESTE] 9 50% FEE°] 2,990.3
mg/100 gO 2 7} =9ttt Elastase A3 €442 A8 5
% 1,000 pgmlo| A 545 23 EFSTHH 9 50% FEE
0] 56.9%= 7 =2 Al /44 Ueriith deid
Ao Bib= A 50% FE=20] 9F 65% o)/ AdfE&S e
ol &= 5 7MY =2 dahd 33 Adf a3E gelst
AT}, Elastase Ao €43 Aaphd AP 8850 7
A2l AHIAE UEHH ATHp<0.05). 0]/449] A Ao
A EZT duiEch=s doA B =2 AR 8T
elastin A5 €4 ¥ Aehd A A BIE FRlst,
53] 9 50% 4 F2E0] 7PF 5t 57140 1
H g ato]] thgt o]JHE & WERE ThsAdol e E2l
SHAT
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Abstract

A beverage was developed using the Abeliophyllum distichum leaf (AL). The beverage was prepared by adding it to apple juice
by concentration, and physicochemical quality, antioxidant activities, and sensory evaluation were measured. Soluble solid and
reducing sugar content of the control were 12.57 °Brix and 11.40%, respectively, and there was no difference from the group with
addition of the AL extract. However, pH was slightly increased upon addition of AL extract. Lightness and yellowness increased
when AL extract was added. Verbascoside content was not detected in the control, but it increased as the concentration of AL extract
increased. The contents of ascorbic acid and flavonoids were 5.38 and 20.42 mg%, respectively, and there was no significant difference
between the groups. However, the content of polyphenols increased as the concentration of the AL extract increased. DPPH radical
and metal ion scavenging activity were increased by addition of the AL extract, but there was no difference in the ABTS radical
scavenging activity. As a result of the sensory evaluation, there was no difference from the control even wihen the AL extract was
added; thus, it was considered that there was no problem with the degree of acceptability when added within about 300 ppm.

Key words: Abeliophyllum distichum leaf, beverage development, physicochemical property, verbascoside

N = e
£73] 20109 10€°] A10x} YarloF2]7 A](Nagoya Protocol)
2E2 BRAUTHOlewceno] S AT dbeliphpllon 7} TEE|O] FAZY] FAALoI BEALS 0]% Alo]
disichunye SFEREOR 14 1202 YT AT L Aol FH}TL 5918 Wolof sl F} So| o}
L EA}A]E0| 0 (Hong & Han 2002; Lee S 2014) 22 |4k o] 97| wj&of(Park WS 2017) A=} ¢10] BHgo] o] A
2 59 0T 2EAE AANEE A4TE 4G50l APOIH BT AT Ut DJAGRE o

Qe MAURE A §90) gBALe)o] L AE W ST B AFHA AL Bas
9 %0 EANERA AT chpAe] oSk /b AR b nlALRe} SIS AERE nAUR $28 gY
A o B W nRINY AR A3 B8 & 9 wabRH AT, HF AR A7, F9F 2w, I
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87 59 AF(Kim & Lee 2015; Jang & Park 2017; Chang
£ 20187} o] Fol08] 5 vdukRo] FREol Y 4
£ = verbascosider= H|FF M| E Z41-8 2FSHYoou 5 2015),
ee s, FAS, AR U 295 o 5o
]“ZE —T—’Q ATHGalli 5 2020). ©]°] Lee 5-(2023)> ALt
et Aol A 9] B =S =0]7] 5t cellulase
S} pecinase 59 BAS Aele F FEES LIRS 1]
TASE A329] S7Het BlE0] verbascoside §FO] S7HRITH
T elgon e A% ANS RS o 1 A7
AAel7] Rast Aol

Egt 2016L% 11“2011 ulAvHE S %%g(%“g)% A5
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1. OJMLIERQI9]

A HAGE Q1S
et 2704 FHES] ARt £4 6& 100 meshJ XHE
ARg-sto] mIAUE 9l AR
Az BEHE 108152 70% F8S z
ol A] 24A17F Bt HRAAA FE51H o $%OM‘% £
2 A]7]7] $Isto] 55 pm ”JHE AMgot] & IAES &
g5, o RS itas57]E AHESte] A% 80T,
S ALE 1,200 rpm, AL - 700~ -730 mmHge] A0
2 559k &9 1g3)ely] Yot BEREART]
E AFgEI9lon, ojnf &% RZAL Inlet 190~210°C, Outlet
80~90CE 3t 1, k29 EAF 4L 1.05 barz A5}
AzxE AYgsto] FE2E ELS AR5
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N
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2. DjMLIFRIol FEE2 0|88 F2 HX
EX 7

AL FEREDE

oz —5%12]01 gu ﬂ-ﬁ_i—t— e 300 ppm 7HA|k 3
3} 2= 9lo] AlSFof ul AU QO] 70% ethanol 2EES
ZF7¥ 150 & 300 ppm H7Foto] A xotqch & AlE AlA

o5 Y 9 olslty B4 123

% % UIE CF 010w} HIES B/ ¥ 12RI9E 085
of Baf513ict. B = Alo] celluclast(Viscozyme, Novozymes,
Bagsvaerd, Denmark)S 1.0%2] L7} =& H715F & 20
EollA] 6412 ok WAISHAA A7 Bl AL
EHS 7+ 150 D 300 ppme] FEE A7Feta 1027
Hhsto] E9%t & FEE olgsto] aaAe & E2 XJ‘#%
< AAsHH oY o]F 8710 A3 & 71E 9 ¥

5t
A
o

L Y GRS

] 3 &9 7HeA 1
FE ke FH GEA(PAL-2, ATAGO, Tokyo, Japan)Z ©]
8ot SAot o S5 Y U9 =2 dinitrosalicylic

acido] 2]t H] AT (Chae 5 2000)°. 2 pH+= pH meter(Orion
520A, Thermo Electron Co., MA, USA)E ©]-&-5}to] =459t}

4 DMLY S5 &V} SO ME 51

YRS 2EES Hfalel 2T Y Art 4
XA (Model CR-300, Minolta Co., Tokyo, Japan)E Al-8-5}0]
Hunter L, a, b S &435}9 0 Z+ A9 53 =451
HEE der et olue] ojy A8 EE wWuwo)
L*, a* & b* ZF2 Z+HZF 95.02, 0.04 2 0.260]31T}.

5. OMLIRR! =& &I} 229 verbascoside SH2F M

U] dURgl 2283 H7lete] A2 G2 verbascoside
= =72 HPLC(Waters, Millipore Co., Milford, MA, USA)
2 2431921 columne Capcell pak Cig(5 pm, 250 mmx4.6
mm, Shiseido, Japan), Detector== PDA, 330 nm, injection
volume2 10 pL, °o]=A2 A €49 0.1% H;PO, B &
acetonitrile=Z 5} 9.1 gradient -2 0~7 min, 90~75% A; 7~15
min, 75~75% A; 15~23 min, 75~40% A; 23~25 min, 40~0% A;
25~30 min, 100 B; 30~32 min, 90% A &HjZ s}o] 2A5IITh

6. O|MLIFR! FE=

VARG 22ES Hlel] A

B O F ascorbic acid, flavonoid Z}H3HE
o WS 2gstenh

Ascorbic acid®] L 237 Al® 0.2 mLe} 10% trichloroacetic
acid 0.8 mLE A7I5to] &8tslal AAEZ 7|94 3,000 rpm
o7 55 2 AR AX F osiitt oA 0.5 mLo
2% metaphosphoric acid, 10% phenol regentE X th=2 =3t
sto] 2o A 108 &<t WASHAL 760 nmof| A FFEE S

47} 229|
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g=}
=X
S
=
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=
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A5l Th(Park 5 2008).

Flavonoid S}HE T2 27 A& 0.1 mLof| 80% ethanol
09 mLE H7lotal o] £ 0.5 mLe} 10% aluminium
nitrate 0.1 mL, 1 M potassium acetate 0.1 mL & 80% ethanol
43 mLE AR A7Feto] BReka AN 4087
XA 1 % RS 415 ol FHE %S 45
on BEFEAZLE quercetin(Sigma-Aldric, St., Louis, MO,
USA)S AFR3F9tH(Moreno 5 2000).

Polyphenol SI3HE 52 7 A|&E 1 mLO] phenol regent
0.5 mL2} 10% Na,CO; 1 mL, 7.5 mLe] ZH5E A=
&3tsto] 302 Bt RESAIX] & 760 nmoll A FBEE 57
slglon FREZAZE tannic acid(Sigma-Aldrich, St. Louis,
MO, USA)E AME-5IATHAOACH 1995).

7. OMLIRR F52 #II 29| tts &M &3

oAUl FE2ES FUteto] Alxe 59| 4R &
/4 DPPH =tz 475, ABTS 2HHZ 275 9 559|
RS0 Zgaer.

DPPH 2T} 2752 212F &2 A2 3] S4eto] 3
g 9 2 mLo] 02 mM DPPH 2 mL 87} & &3 % 420
Al 3087F ¥Hg5te] 517 nmol| A SFEE Z795H th(Blois
MS 1958).

ABTS radical A759 F-$ol= ABTS A]2K(2,2’-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) 7.4 mM3} Potassium
persulfate 2.6 mM A| 23t § 515 F7F QrAof AR A2k
o BYE gol 15 olsp} HER FRAE 4T F 4]
¥l ABTS A} | mLo] 108] 343t S A& 0.05 mLE 3
PYSHL AF2oIA] 9087 ¥HGAIZL T 734 nmol A FHES
74 Re 5 1999).

F£0]2 AASS ST8AE 1 mLo] 2 mM ferrous
chloride®} 5 mM ferrozine2 Z+Z}F 100 uL® A 7}slo] S
el 2742 F19H methanols AT AL 1027 -2
ol Al WARt & 562 nmoj|A] ¥H-SHO| ST E SA5L, A
g A7 v 8 A HEEE RAIStY] &
A3} thYen S 2002).

8. DIMLIFQ! FEE S22 BsdAL

nAUYRd =552 Frlst] Azt 259 #5387t
£ skl #5AAF 2.9 408 AAsH
sto] W52 AR &, A5 A, 7, ZRkARl 7|5k
tiste] tjgts] wo| Althdislike extremely) 17, HEo|ch
(neither like nor dislike)E 57, Tts] S th(like extremely)S
97 o= slar &uty} e@hube wi-$- oFsith(very week) 17,
HEo|th(neither like nor dislike)E 54, ™l ZJolth(very
srong)= 9802 Sl Likert 98 HEHo] wah 2Halel
ok &2 As s tiey A fdse Sls W
o} AYEJTHIRB 4521 S: KNUT IRB 2023-03).

0. Sz

= 4ge 33 ol WL 23T T SPSS 260(BM
Corporation, Armonk, NY, USA)Z ©]&3lo] 4 U H&T
A2 GEygom, AWT 7] 9o14(p<0051S ANOVA
2 EXA3%t &, Duncan's multiple range testo]] 93] A3+ 719
AolE A5kt T3, AR A itk S5 1
O] FBHBAE Lot £1510] Pearson®] FTHEAS AA]

o
{0

o AuRSl FE2ES FUieto] Axe 389 7R 1L
B, EFY] T 9 pHE S7S A= Table 13} T}

AT FEE52 J7I6HA] 42 229 71844 1L
FEL2 12,57 brixH o™ 150 © 300 ppm H7E2 242+
12.63, 12.57 °brix2 23} §-9]Z Q1 Xo]& Ho|X|&= ¢
of £&& 7ol W& 7HA P& T Aol HolA|
U= A0 R Ueith e O] A%, tRo] 11.40%
2 uAUReY FEES 7R Al Hlsh ot =2 @
= HAT A7t F9HQl ZolE HolA= ottt
pHO| A%, 2T 3.682 7P W2 e B vy

Table 1. Soluble solid, reducing sugar content and pH of the beverages with Abeliophyllum distichum leaf extract

Soluble solid (°brix) Reducing sugar (%) pH
Control 12.57+0.06 11.40+0.41 3.68+0.01°"
150 ppm 12.63+0.06 11.23+0.10 3.71£0.01*
300 ppm 12.57+0.06 10.97+0.35 3.70+0.00"

D Values with different superscripts within a column (*°) were significantly different (p<0.05).
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54 F55 37 Al pH7t A2 STk Aol verbascoside”} AE=A] FUAAT 150 ppm H7HEZ 9.03 pg/ml,
Song 52013y Y58 FE2HE H7IotS o pH7L <F 300 ppm H7H2 24.33 pg/mLe] $FS YefYo] mjAUE

7k 7RIt sto] 2 Akt ARESE AlEe thEANE 3t A FEE W verbascoside”} THR-E]O] Q1SS FRIT 4= USITH:

= AR ZAoE meE gtk Lee 5(2023) "] AUFQlo] verbascosideZ} 9% 0] QL

on E5& Aolle F2&0] & HA| ARE 50% ethanol 2

2. OMLIRQ =58 &7 89| Mz 53 Al 11 §hgo] F71sthal oho] 2 Ao A& ethanol FEE
oAU FE2ES F7lole] AR S5 MEE & o]7] w20 verbasccoside”} TH-F 0] &S ERIT 4= 9l

g3t A3H= Table 291 Zt. At Verbascosidet= HITH, A4S FAF, AFE TS
PO AL RIS 46.580]9 00 nl AR 2EE 4283 A 59 7]50] HA Qlof o] &8 A=

A7} SRE 5406 @ 53.692 QIRFHIE &2 gHe Ho & AENLo] 7 AR WHEI

oS g1 4= QUi HMEo] A9, tix27} 300

ppm 7L F-9]H <l Afo|E Kol = ottt FAEo 4. OMLIRQ £EE &I} 29| st ME &3

A i R270] 53002 7P W2 ghe BT v]AuR oAU 2EES A7Iete] AR 559 A5 4

(o]

225 A7} 55 vt 89702 V15t Ao FE YEr .0 & ascorbic acid, flavonoid 3}3HE L polyphenol SHgH=E
WY 228 G BATY HEs ZAUS & O B 2S00 1 ATk Table 49 2t

2 9t Ascorbic acid9] $FHFL RS 538 mghP o nj ALt

T FE2E2 Arbs=ol wet 247 541 2 537 mg%= o

3. OMLIRR! £E2 MI| 29| verbascoside g2 A 277} 20709l xjo]= Kol koo flavonoid 3}t
oAUl FEES F7Fsto] Axe 379 verbascoside E9] o A= R A2 2042 mg%P o n]ALpRel S
TS 578 23 Table 33 Lt ZE A7 1936 2 23.15 mg%E R ETE= §-9% 0]
AR FEES 7S g2 dix+ dfol= AolE HolA= got mAURY FEE9 7t wE

Table 2. Hunter’s color values of the beverages with Abeliophyllum distichum leaf extract

L a b
Control 46.58+0.18°" -0.13£0.03° 5.300.10°
150 ppm 54.06+0.03° -0.02+0.02° 6.63£0.07°
300 ppm 53.69+0.10° -0.13+0.08° 7.4020.08°

Y Values with different superscripts within a column (*°) were significantly different (p<0.05).

Table 3. Verbascoside content of the beverages with Abeliophyllum distichum leaf extract (unit: pg/mL)
Control 150 ppm 300 ppm
Verbascoside content ND*P? 9.03+0.02 24.330.11°

Y ND: Not detected.
? Values with different superscripts within a row (*°) were significantly different (p<0.05).

Table 4. Ascorbic acid, flavonoids and polyphenols contents of the beverages with Abeliophyllum distichum leaf extract
(unit: mg %)

Ascorbic acid Flavonoid Polyphenols
Control 5.38+0.01 20.42+3.67 132.91+3.42°)
150 ppm 5.41+0.08 19.36+2.08 136.74+4.14°
300 ppm 5.37+0.06 23.1542.50 146.84+4.26°

D Values with different superscripts within a column (*°) were significantly different (p<0.05).
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ascorbic acid®} flavonoid SFSHE9] SteF Xfo|7} Q&= Ao=g
Rt ZLE{Y polyphenol 3HeHE2] 9ol A= 300 ppm
o] mAURYd 55 H7H] di27 R 150 ppm 7o
Hgho] RO O %O TS et A0 ehgrt

Song 5(2013) WEd 4 FE2WS H7Isto] Axgt
27 0f|A] flavonoid?} polyphenol SF3H&E-9] $teFo] Z715kch
2 5jo] 3 Asjol e} Arter Fe] Aol AT AR
AIE Hol= Ao R WEIH

5. IIMLIT &2 &7} S20| SAE &N 55

PR 2528 H7lst] A2 27 9] DPPH 2H]

Z &A%, ABTS gt &7%5 2 F40l2 AAS 53
St ZA3t= Table 59 2Tt

DPPH &tz £A59] S, 2T 92.25% o 1]
YR 2228 B2 Aol 247 07.10 L 07.45%2
PRET §OH0E £O 2A%S Hol ndYRY =
22 W7tz 45 B4o] kobde & 4 AT ABTS
7 275 REol A 51.57%A 0 HAERg

k)

FEE H7E2 4875 9 52.08%Z 150 ppm A o] -2
o2 W2 gh& UEo] ABTS St &Asd= 2 #F

o7} gl AR H|IFEHAT. F&0lL AlF oAl 300

Table 5. Antioxidant activities of the beverages with Abeliophyllum distichum leaf extract

Mo

2o} - o]

ppm] SIAIFRG) $EEE Hhe SiollA 258492 7}
% 2 BYS Mol Ao ettt

Song 5(2013)2 41=4] 9] polyphenol 3}et=2] oFat
Aol 28 Atolol= LT AEAZE 2Ao] polyphenol
go] =25 AR Foleo] =2 AR d#A Sl |l
£ I 29 HUisto] Axst =04 DPPH 2HojZ
2A5E ST A, 2o Hlste] H7RtolA 2
4k} &S HRIthal sto 2 Ao} AR5k Aol itk

QHH, Z47+9] Akt RS A S0 gk R
2] (Table 6)°]|A]+= polyphenol 3}5H=} verbascoside St »
Zko] 0.87272 7P =& A0 Z YENF O™ verbascoside@}
DPPH &tz 275, 50|12 AATH:E =2 AUBAE
Hol= Ao Z YeRY verbascosideZ} HAHSF A4S 7R 1
A= Ao FAHFE ALY

6. DIMLITY $E2 A7t 29| BSZAL
HARY $2ES Abetel AxY 229 WA
2 UAS AT Table 73} 2t
o] A9, AP 7259 e VR HARY
2220 7t Bol A4S Ao gt 7 SEE AhsE

AFE Ui T B9l AAAE Hixdtol M =

(unit: %)

DPPH radical scavenging activity

ABTS radical scavenging activity

Metal chelating activity

Control 92.25+0.60°V
150 ppm 97.10+0.33"
300 ppm 97.45+0.38"

51.57+0.84° 21.87+£1.32°
48.75+0.78" 20.82+1.56°
52.08+1.49° 25.84+0.59°

D Values with different superscripts within a column (**) were significantly different (p<0.05).

Table 6. Correlation coefficients among antioxidant compounds and antioxidant activity of the beverages with Abeliophyllum

distichum leaf extract

Ascorbic acid Flavonoid Polyphenol Verbascoside DPPH rafilcal ABTS rafilcal Metal (.:h.elatmg
scavenging scavenging activity
Ascorbic 1.0000
Flavonoids -0.0223 1.0000
Polyphenols =-0.1166 0.5904 1.0000
Verbascoside -0.1073 0.4538 0.8727 1.0000
DPPH radical 0.0213 0.0514 0.6323 0.8087 1.0000
scavenging
ABTS radical 0.0911 0.6157 0.3778 0.2481 -0.3025 1.0000
scavenging
Metal chelating 0.0342 0.4874 0.6987 0.7620 0.3305 0.7255 1.0000

activity
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Table 7. Sensory properties of the beverages with Abeliophyllum distichum leaf extract

Conrol 150 ppm 300 ppm

Color 7.25+1.17°Y 7.1541.31% 6.40+£1.92°
Flavor 7.13+1.16 6.83+1.36™ 6.30£1.57°
Bitter 2.20+1.20 2.20+1.14 2.60+1.37
Sweet 6.43+1.38 6.85+1.31 6.48+1.52
Overall acceptance 7.00+1.52 7.05+1.34 6.43+1.74

Y Values with different superscripts within a row (*°) were significantly different (p<0.05).

2 71355 BRI G207 = 150 ppm, 300 ppm FH7E
£o= o150l Ho|S Lehpgith

20| A%, 272t 150 ppm F7HES oha R 32
Hof &gto] wol okgl Holg o 300 ppm H7lt2 o|E

The E2 42 Ho] 9to] 25k Hol7l stAIRt #2904
QA Apolg HolA = eokth. dtol A= 150 ppm H7HLo]
M 22 71358 EAAT AAH 2= oA Ql Ao
£ HolA& g AoE AREHT F¥A 75k
150 ppm 7ol 7.052 7P =JXANE tiEolu 300
ppm A7 TE §oH 07 ZJo]E Ho|R Y=
=ik
ol4fo] AuE gofs) By nHduRe] &5 o

=25 7S] f1sted 300 ppm] F=71A] 715 RS
pH7}F 97t Z7hotal e et FM et S7HHS
2 A4t ES verbascoside $HFT} polyphenol SF3HE2]
o] $7F5F% 1L DPPH 2tz 47531} G40l A A0l
F7hstlon s 2 v duRYd F582 76t
T 273 2 #Jo|E Holx|& 2o} 300 ppm H & o]uj9]
A7elA 712kole ZAVE Sl AR AlRE AT

o
=4

™
|ﬂ

[ |
=

kO

=

SOATRE AAYSHE BAAESL B4R o)
2 g3l SRS ALt AWELA SEE
ste] Alzstgon] Sao olatsbAel FA, P
24 L BEANE Sk 0L EY
2 WS e dxel H8H NYRT B

17

N

o e d

ZF 12.57 °brix, 11.40%} 00 o] AL}EQ]
Aol ®olA] grafe}. L2f} pis
7 Al okt Z7telsih AEE )RS
Yol A7t F7IoFTE. Verbascoside T2 thRat
A2 QAW AR 258 BrHsErt 371
=2 271519t} Ascorbic acid 2 flavonoid SF3HE 32
7t 538 9 2042 mevesh oo TR $0149 Holg B

wk rlo >

N

o1#] ggket. 12Ut polyphenol SFeEHES] TS vl LY
322 A7Pswrt 37F94% 3715kt DPPH 22 &
A3t FEole AASANE VHURY F5E H7i
SJsfo] Z7IHHA T ABTS i AA%-2 Aol g HolA
QJoith WA Ak, VAR F5EE Ul of
233 7ol Ho|AL 9ot 300 ppm H oltfe] H7lol
A AZEelE BAZ 9 A0 AREA

ZHAle| =

2 A 2029 2850 YR S ATATHe]
AL ol =P X AHA-thsr FE7RE A A ARG Y
AU THEA #E¥lS: 2021RIS-001).
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Abstract

In order to investigate the optimal UVB (ultraviolet B) treatment conditions for vitamin D, enhancement of freeze-dried ear
mushroom, sample size (below 300 pm~whole), UV treatment temperature (30~607C), treatment density (6.25~50.0 mg/cm?) and the
samples mixing frequency (1~32 times) were treated differently. After that, chromaticity, vitamin D, and ergosterol (vitamin D,
precursor) contents were investigated. As a result of the investigating, effective UVB treatment conditions for vitamin D, enhancement
are as follows. The sample sizes were 2~4 mm and finely crushed pieces. The treatment temperatures were 50C and 60°C. The
treatment density was 12.5 to 25.0 mg/cm?, and the number of sample mixing was 8 times or more. As the amount of vitamin
D; increased by UVB treatment, the ergosterol content generally tended to decrease. However, under some UVB treatment conditions,
the vitamin D, content was not high despite the decrease of ergosterol content. Under the conditions set in this experiment, it was
possible to obtain ear mushrooms with enhanced vitamin D, up to 26,968.7 11g/100 g. Therefore, it is thought that the ear mushroom
is highly likely to be used as a vitamin D source and nutritionally fortified food ingredient.

Key words: ear mushroom, ergosterol, UVB, UVB treatment conditions, vitamin D,
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E oW A (Auricularia auricula-judaeyS FAHFZE Zo|&
(Auricularia), %-0]Z}H(Auriculariaceae)°l| <= B Alo]tH (Yoo
YB 2015). YAtA|= SHLE, = 5 ofAlo} Ao = U
A Aek. SEYEolA F-55= FolHAY 95%= =0l
FEHZ FYEE F4te|H 2022W AEo] AT 1,355
Lo o]Et}(Korea Forest Service 2023). 11} oA
2000 ZHHEE FolHAl Aful7} Al&FE] 0] 20109 ZEF F
F AN 2] BERo] ue AuuLo] FEa F7ks
o] 202149& 9F 412F0] AJALE Y TH(Korea Forest Service

2022). @A FARA= A5, Ad 5282 &5 AE2 A=
AAFEFO] 40.9%5 *}A|5FaL Qlth(Korea Forest Service 2022).

BolwAe] R FPHRS Aoluaet vl Dol
o] % H]EF Dy(ergocalciferol = F-E0l| 4 $H/d == Dy(chole-
calcifero)2} $7A 4771541 Y&l HER DO du=E
SEE0] 3t} HIE] D A3 Z49] F49 o]&o Rt
Al sty wo] FHut FAof fojsi ZthE52] WA
A Foe 23S F=d dIHFHTE 3~10 pgolth
(Ministry of Food and Drug Safety 2019).

oAl HIEH D7F 11.6 1g/100 g S5 W
Ao A= 363.9 ug/100 go] =0 x| o5t X

' Corresponding author: So-Ra Choi, Senior Researcher, Jeollabukdo Agricultural Research & Extension Services, Iksan 54591,
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o|7} §om(Ji 5 2015), AEo[HAY] BER D T E
THA, GAHA, SAHA, oAl T ket A8 A
% 7 B2 Aoz H1H v Qltk(Lee 5 1997). 3 Fo]
HA 9 Az ohE vEtYl D, g2 dF5Ax |
A%9] 739 1.89~5.90 pg/gel Aot v SH-A QboflA] 2}
AZT AS- 677 ng/gC & =11 431 § =8} oj3to] F
519 tHChoi S 2014).

ESF i HE] BAFolli= ergosterol(B]EFY] D, H-LA])0]
i ShE| o] Slo] Y £9] Apel Ao ofsf Hgke]o] HE}
9l D, §gol $7t== 542 7HA 3L 1tk (Holick 5 1980).
o|Zgt o] F2 FHE BIETH A AlANA FEolHA, EIL
HA, oAl Foll AAS XAt BIEH] D, B8E 5
77 AT7F 26| AP AL Qlrh(Zhang Y 2015; Keflie
S 2019).

FolHAlo] et A= Aol gt et At (Reza
= 2011), e BIKKim 5 2007), @ 735K Yuan 5
1998), 39 EFH(Damte 5 2011), T4} 4 (Kho 5 2009)
Y 715748 &40l AFE ] 9o, dF AxH 5 HA
g 7|&oly 7HE Y A% $FE UcH(Choi 5 2014
Shin & 2020). &o[H A2} H[EI D, S747]&0] et A+
& Choi 52019y ARAJEH Y AoJAT, £A17] 5ol o
£ ZolE 4F HESIH oY oAk o] T A= v
gt A7golt.

mehbA 2 AoAs SolHAlS A B D, 359
1 7157 Y=E 7Nt {8l HERl D, e A7
7] §1gt H A 9] A A xAE AAstaA} Alg37], &
Ol RARRE, AU, 181 Al S¢Sl 02 &

B4 9 RENE BFS 2L,

for R,

—

Mz o by

[N

X

Tol A= 2018E JAtoflA AJAHE FolHAlS &
Xl A EE ARESIR e dR FEoIUTh Fol
HAE 7 3 FYste] 24251 (WiseCryo, Dachan
Scientific Co., Ltd., Wonju, Korea)o]] -40CZ 19 59 Y&
slo] S AZAZI|(TFD Series, llshinBioBase, Dongduchun,
Korea)= 96A17F B9t A% T Alm= ARSI ZAZRH Al
e -80T9 2A215 37 (WiseCryo, Daehan Scientific Co.,
Ltd., Wonju, Korea)of] H35t1 AFA 2] A 347 5% A2
of A & &AeJM Astelon nE A Aes sE4U%
T 15 ol &=

Hl

ke
S A
i

e BN

2. RI2IM A 2|

2] AS-2 W ALS] UVB(290-320 nm, broadband 20W/12,
Philips, Amsterdam, Netherlands)S AF-5}91L QlFH|o|E
(WIR-420, Daehan Scientific Co., Ltd., Wonju, Korea) QFof] A
R AAEHRE 257t 2AHEE 5 A&EH ARA
(W700xD600xH100 mm)E |3t & 21245 /1S HAe}
HTHFig. 1). A AT 42 Q) 41Z7 7] (HD2102.2,
Delta Ohm, Caselle di Selvazzano, Italy)S &-&5}3tt.

ZQ)A A g]of] AFEH tray= W350xD255xH40 mme] AE|
A A 28 oI 140 kim’e] A AFFS tray AT
of stk AY 17E Y 37X+ 17.5 kI/m® Ao]
A wuich AR5 Fo] ottt o, AF 49 A=
EFGE F 140 Wim'e EFBFE Lhro] AT sk

£ Ao SEARE SoluAe Alm37], A4
ZARRE, YU, Ale SH3S 5-Z Gefoto] H[Erl
D, SX1o] A9l A A AHez2AaE HdAstaA} ot
Aot AF 1914= AE37]E 300 pm ©]3}, 300~500 pm,
500 pm~2 mm, 2~4 mm, ZA & 27F ALA B 274
4 AZo|(uE)E 2ot o] wf AR £8A]7]
£ 8%, ArJATFS 140 kIm’o| A AJAl A2 UL 250
mg/em’, H22EE 40Colct. A 201 A& 109 53
S FolH A9l A 8375 2~4 mmE FH|5FIL 2l A
L= 30~60CE 10T 7HE0 2 519901, 40C 7] A] A}
Q) MTFS AL 140 ki/mo]] B R37H AIZHS A & o}
£ Aol FYstA H&strt. AF 39 AYA AHE:
AHLS 98] 6.25, 12.5, 25.0, 37.5 L 50.0 mg/en’E LY,
on A5t 640 83t 2~4 mme] EUE FH|5190H,

Incubator% chamber

i
Fig. 1. The appearance of UVB iradiator used in this
experiment.
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9IS 140 Kin?, AELEL 40CE sk A% 4of
HE Az T@EG] 12 Aol dolu At A9IMY
140 kl/m* 2704 BAZIRE 1, 2, 4, 8, 16, 323]2 23}
Gt o] W] S2A7|E 89, ARI/E 24 mm, A4
LTS 40T st 48 98 ¥ A%, veh D,
rgosterol 3 & B2 FFE BATHA,

3. Bao| Mz =¥

A 24Z Ao 2R FolHAE A Ag F 500
um °oJstE &7 EZolut 500 um oJ5tel Alg= IR
AM&-SF T}, Petridish(35%10 mm, SPL Life Sciences, Pocheon,
Korea)ol] A28 Y2 & AX}A|(Minolta Spectrophotometer
CM-3500d, Minolta Co., Ltd., Tokyo, Japan)Z LZH(HX)2} agt
(S8%), 213 bIHEAES Sasct

4. EO| HIEH2I D, I ergosterol &H2F F4

A2 Ae] & HEHl D, B4 9l AlE 2 g& duran
bottle 100 mLo]] 21 methanol 50 mLE 7}5Fa] 50°CojlA] 94]
7F 5% 251 53 F A5HE oJTA](Adventec No.2,
Toyo Roshi Kaisha, Ltd., Japan)Z oj1}5lo] 50 mLZ A3}
of FAAERE ARSI

HPLC £4Z 95 &HE AEE WEH ] ZE(PTFE
0.45 pym, Guangzhou Jet Bio-Filtration Co., Scenic Science City,
China)2 o] 3}5}31 HPLC(Agilent 1260, Agilent Technologies,
Santa Clara, CA, USA) 4& ¢35t A5Z AREs5}T)
HPLC X7 0 Z &= Zorbax eclipse XDB-Cig(4.6x150 mm,
5 um, Agilent Technologies, Santa Clara, CA, USA)S AR&5}
PJom o]58uE= acetonitrile:water=92:8(v/v), &2 1.5
mL/minE A4St UV HE7| 2 264 nmo]| A EA513]
FYF2 520 uLelal AP 2=E 30CE FASHHH. £E
E219] H|Et] D2} ergosterol-> Sigma-Aldrich Co.(St. Louis,
Mo, USA)OI A £9d5to] 100% HErof| L8471 & A&5
o A7 o 3pEEo R EASrh

242 98} ALgH Az uehd D,

, Folin-Ciocalteu’s < HE

Z 89 0.1 mLof| Na,CO; 2 mLE #7}
_‘1

Ttk

UVB Ao i 587% ol #4 54 131

6

A% "lo|8 o] A YE Fldl SAS T=TH(SAS 9.1,
SAS Institute Inc., Cary, NC, USA)S AR&olo] Ho-1t #5H
Z}= F£38}a1 one-way ANOVA(analysis of variation)2 #| 2] 7t
Z}o]& EA35}99 2™ Duncan’s multiple range testtDMRT)S
ANt % feRRlM BI $U4S AU

243} @

=

AE, 52 = G179 ¥ 2h8sto] Hlg

A A Q7] Qi FEAZRE
o|HAQ] Z7|7} A-&4F EHHo] Yol H|EtYl D, 843
aIAY Aolak= 7Hgsto] AE 12 Ak 524
FolmAlY AlZa7]of wE AL A7 & FAEATL F
848 AR 2= Table 13 2t}

A 0] A9 2~4 mm A oA L (BE)°] 7HE &1l a
FEN )T bR E)S thd F2 Ao 2 300 um
olate] F7]oflA Lgk(F k)l 7P Wil agh(H A )} bk
FANE)2 2358 2 ATFS Bt ARIAV]E vE4
oA 300 pm oJo}7HA] DEjoto] AFelA Aot wf HlE
9 D, SX°] 53 ART7|E 2~4 mmPE A B 2
7o 2 25961.2 1g/100 g o]A4He] H]erdl D7} $H-3-E 0] Q131
ow BH5hA] ok HolH Ao A= 16,479.3 ng/100 g, 300
1m OJ3h= 18,289.0 1g/100 gC. &= YERY Alg 7|0 mE 2}
o|7} Wttt Hlgl D, & 37 =& AR 7|Hid
7P A2 4RI 300 pm ofstoll A} 2~4 mm E= FA F&
ZZko] ] W2 vlEtYl D, T7FFS Kol oA S
AIARI A BF77F Y AR AHZLEHI

EolH A9 Q)X AL whE H|EM D, 37 At of
gk Choi 512019)9] Aol W=, Fo|HAl9] HIEH] D, 3t
2o Q)4 Z7] A 53.0~53.3 1ug/100 go] Yot FAAZH
Aol AL ZL)A 105 kim? o)A A FHS o 18,691.3 ng/
100 g o]0 &2 FFot3om AFEo|H A H-§- 52.591 70
KMo 4] 4,643.4~4,780.9 1g/100 gO.2 W 3}FS Ho
105 kJ/m’ ©]4F2] 2] A A €] 7} vletyl D, Z7to] &3}H o]
2t B E b Qloh B3 A7) o) mEtA ke BIER D, S
7¥E 693t 790l 835t HolH Ao A] 20,524.1 1g/100 g
7] F7Fol7 1% st ol 490 Hlgf 3.3u) S7KsE &=
zlolt}, 2t Q185 EHoA = A2 7)o w2 HEH
D, 37 3= A=A got 88420 AeA A
w2 Adet A7 Dok =Ao

o NN 2 I
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Table 1. Quality characteristics and content of available components of freeze-dried ear mushroom after UVB treatment

according to sample size

. Hunter’s color value Vitamin D, Ergosterol Total polyphenol
Sample size
LY a b (ug/100 g) (mg/100 g) (mg/100 g)
Below 300 pm 50.440.0 3.9+0.0°* 13.2+0.1* 18,289.0+309.6° 79.242.8 1.65+0.01
300~500 pm 50.8+0.3° 3.540.0° 12.340.1% 22,928.0+76.4° 93.1+0.6° 1.72+0.01
500 pm~2 mm 52.4+0.2¢ 3.4£0.0™ 12.3£0.0 25,625.1£332.2° 97.4+1.4% 1.73+0.02
2~4 mm 55.240.2° 3.240.0° 11.920.0° 25,961.2+431.5% 108.8+1.0¢ 1.700.02
Finely crushed pieces  53.0+0.3° 3.4+0.0¢ 12.2+0.1¢ 26,968.7+965.9* 116.8+4.6° 1.68+0.03
Coarsely crushed pieces  53.2+0.4° 3.440.0 12.4+0.1° 24,897.9+144.3° 148.9+0.5° 1.71£0.02
Whole 54.3+0.3° 3.520.0™ 12.6£0.1° 16,479.3£318.5 182.443.6° 1.66+0.02
% Sample harvest time-August, UVB treatment temperature-40C, sample density-25.0 mg/cm?, UVB dose-140 kJ/nr’.
Y L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).
? Each value is expressed as the meantstandard deviation (n=3).
“Mean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.

S]] D, A7AQ ergosterol TS HIER D7k Wol A A 164774 LS 2AGE A3t 147 o] TR AmE
9 24 mme} B H<e 22 HelToIH 10881168 mg/ 7] 1 em w3k wf vk D, o] folH o gty
100 g ©|lom 11 o]l AlZA 7|0 A= HIEHY] D7t A A 5190 UVB HFAE 1 em’ 27|04 7]E} A|lRT7] T
Y73 =]o] ergosterol Tgo] =2 Z7Fo|qlet. ¥HH 2 mm ©] = PEHE sZ2dx #Ao Hlgj el D, o] =11
stoll A= AlZ=7|7) Zotd S5 el D, A% A3 S R Abof| HSjA= oF 108] o} F7IeFATha Ha1skG]

oI B3} ergosterol FFE RolFCh. Kalaras 5(2012)
2 ergosterolo] UVBO|| 2]d]| previtamin D2 FgHH o] % b
E71 D7 A4E] AL UVBHERE % 45 27|
WA, oge 20| FEEA 1 A4H 0 UVBY}
ZAFE 7% ergosterol©] previtamin D2 A3+ & T o]} H]
BTl D,2 M= A 5ot 5|8 o] A<l tachysterolo] Lt
lumisterol2 HEHEICET 9133 B} Uk, LU e UVB
Aoy 2= AASHA] 3ttt & AolA:
A@217] 24 mm olate] 29 A%l UVB 2Al] 9|
previtamin D,7} OJAIA|R ATEH AoR Z=xHojFHor}
Kalaras 5-(2012)0] 153} v}9} ZHo] &% Ak& 70| Y9l
AAof M= o2 Hee =27 BoT Zow &
T

SAAZH 24 FHolAe] F9 HUT 3 mm FekT
L UVB A2 22} 177 pgle} 395 pgie] MIER D7
Ay/g o] 2ulf o] AolE HEhdths Hik 1o (Nolle
T 2017) AEZ7|17F = AR FEALY EDJX} 2717
AATEA] ot & At 2542l vt o2yt 1A
w2 A9 oA Edel Yol $URT 3 mm
Agtrol| A eI D, 3ol =9td H o= Hof UVB A
A HEH D, Aol ATHAQl AleT7]7} Gl A0 Hof
Zc.

Keflie 520192 =EF|HA A Al 7HE 3020

72}

o v SAARE AL AlEFT|d e aiks HE
=A] kot

FAE EEES UedE § EgdE T2 1.65-1.73
mg/100 g = AlgH 7|0 W F Zo|7} Ut

24
=

PN

REA

o

M

2. = al

=
=

AZ F0|HM2| XI2|M Xz[=rH
]
ARl A 2lof ofet FolHAe| wEr] D, 37
of AL A2 Al HeAos WS 22 HY
oFA] gl Ad9ste] Adgo] tha EojAle S A
. ool 2=AAMZE F2bE 2R 2AMEAIE AlZte] &
A3t 2o A AL]AdE AR 5 A= 513l 60T o]
Fe A A § B 24 2E BV
o wEhA 2 AdoAs A A22EE 30~60T2 2

E
=

o
T,

™

a4

AT 27
SHA Ao

-
R

3% F BASHY AANE IS AT AEL 9
3 1090] 43H8 BolAe FAAZ ] AR/ 24

mm= AH5H 2 AFF 140 ki/m® Aol At AlZkS
40CE 7|1E02 BE 2rA 2o Eo] 2839t
A 0] B9 LEH(BE)E 40~50 CollA] tha Fastglon
a(HAE)T bFHFAE)S 257t 5715 HolX|:
S HATK(Table 2). AHIA FARLET} obd S H]e}
gl D, gFo] S7kste] 30T Aol A 14,4374 ng/100 g
o] o} 50~60Cof| A= 16,950.6~17,512.3 pg/100 g H o
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Table 2. Quality characteristics and content of available components of freeze-dried ear mushroom powder according to

UVB treatment temperature

Hunter’s color value

UVB treatment Vitamin D, Ergosterol Total polyphenol
temp. (C) LY a b (1g/100 g) (mg/100 g) (mg/100 g)
30 49.5+0.4* 2.8+0.0° 9.120.1* 14,437.4+206.7° 107.5+1.5° 1.19+0.05
40 48.8+0.7° 2.7+0.0° 8.940.0° 15,678.24220.7° 105.242.2° 1.28+0.03
50 48.0+0.6° 2.740.0° 8.740.0° 16,950.6+384.9° 108.342.4% 1.06+0.02
60 49.7+0.5° 2.6£0.0° 8.740.1° 17,512.3+406.0° 111.2+0.6° 1.10£0.04

% Sample harvest time-October, sample size-2~4 mm, sample density-25.0 mg/cm’, UVB dose-140 kJ/m?.
D L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).

? Each value is expressed as the meantstandard deviation (n=3).

““Mean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.

117~121% =2 gFFo]QiTt. Ergosterol T A4 2]
b =2 AollA HlEl D, A4do] WtSolE E-Fot
I AR ¢kl 958 tha w2 BIE Bt 30~60T
Ao whE} 105.2~111.2 pg/100 g2 6.0 pg/100 g xjout
of Holx| Iotet. whEba] AoJA AHE2E= 50~60C7F
S5t 1 o]sto A= 25]2 HIER] D, HA|Q] ergosterol
g AASHAA L I D, F7hHFo] Rok7] o] A
g2k g7t ojXs AR wodth 8y 5A4R
H FEolA B A9 A4 12 Wi’ A Al 2=
25~30°CO| 4], A7 11~138 F7Hol|A] =2 vlehd D,
7} %= 2A 3 mEo] Hil(Lee & Aan 2016)% Bl QU=
ot o] 2 A3 23} tha zfo|7} Q) 9itt. Egt AL
7ol 10~70To] AFQJA A2k 7h-2H] 35T 4 H]Et
9 D, Aol Bl 11 o]fols @ AEH AR, Al
AP, 24X} o] dofuf F4] Qith= HAl® Qlth(Jasinghe
& Perera 2006). o Al YA 9] 2L A= Bt A
JH(Hwang CH 2015)° A% 10°CHE] 20C71A] H]EHgl D, 2
ergosterol g0l F7HE|R o 30CHE 50C7HA] v]grd
D, 3Fgo] oA 08 AA AYP= A, HHEIHAY AL
o= 20~50CE AL ZAFHS 1 30°COA] 98.2 ng/g
2 £2 HEY D, IS B30 504 62.0 ng/gC &
7F& Rok(Zhang Y 2015) HA19] FFofl WA % Zpo]7t
EbtTt.

SAAR EolHAl] L A AHEE 50~60 T A
HEH Db =%t HAY S5, A2 H, AgdE 5
9] gRlo] £EH o7 28g5l7] YR o & F5HTh £ AF
#LT FA49 ALY AR E ol T3l
AZE B 2AbEE AT A=) Al o
off F7F A7 Heg Aog wokdEn. J8y F E8
& &5 4% o)A AP vRVIA R Aol AL
ofgt & Aol ZohE 4= QlSiT

e e

- SEUZ F0|HMO| XM MU= FESH 3
2

3

TRME
R
|

= 5

50.0 mg/en’C. 2 A 5}to] 219
i FE DAFSIET ol FolHMAle] =8kA] 7= 64,
A 8371 2~4 mm, A AL 140 ki, 18|30 A2 LE
L 40CE sk

A A2 Ay MEo] A Ad=o] wE LI(E
o), at (A L), bAEN ) FFS F55171 ot
(Table 3). 12 BIEMYI D, 2 & Zpol& Hof 6.25
mg/em®of| A 23,751.6 ng/100 g Ho|thr} 12.5~25.0 mg/em?
oA 25,503.0~25,815.3 ng/l00 g2 Z7}5tom, 375
mg/em’ 0]4+9] WE o AL 6.25 mgen’E Tt 235|# BlEH]
D, gteFo] RA Uet HIE] D, o] 343 Ql AUt
7F A= A& WHE QI o2k FARE AFE Koyyalamudi
TQ011)y2 Egfo| AH FEoHAE TS 2 & A8
A A o1l © H|ErY] D, 9eFo] 44) o)A Ajoldtiar
stlout thardt U= A shA] grot 2 ATt Bl of
Eh=

Ergosterol 9Fg-2 HIEFYI D, 9 ¥t} I A2d=r}
22 625 mgem’o| A 7 2L 842 ug/100 g2 H I 50.0
mg/em™7FA] 175.0 1g/100 gQ & =olF ). Eo|sA = HlE
9l D, Feo] 12.5-25.0 mglem’™o] A 2 A5 Hel ¥hd
ergosterol - A UE7} obRlo] wt A& F7Fskel
o} A E 7t 2L 6.25 mg/en’)| A ergosterol Fego] 20
U @3] HEY D, &5o] W2 YRlof thsjA = tachysterol
oL} lumisterol2 A= 7] HZ & FZE 0| Qo
Age FEZF 8%t Ao 2ot 2 A Ad Ao A
gUro] wet D, X &= & Aol UERT] wiEe
BHAR] A AHE oA AL WS¢ 8%
ARtelor & Zo= yZtEH
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Table 3. Quality characteristics and content of available components of freeze-dried ear mushroom powder according to

UVB treatment density

Hunter’s color value

Treatment density Vitamin D, Ergosterol Total polyphenol
(mg/em’) LY a b (1g/100 g) (mg/100 g) (mg/100 g)
6.25 56.1£0.2% 3.320.0° 11.9+0.0° 23,751.6£323.5° 84.241.2° 1.50+0.02
12.5 53.7+0.0° 3.420.0° 12.3£0.0° 25,503.0£269.7° 99.5+0.3¢ 1.530.01
25.0 53.240.5¢ 3.3£0.1° 11.8+0.2% 25,815.3+291.1° 132.242.3° 1.65+0.04
375 56.1+0.4* 3.10.0¢ 11.5+0.1¢ 22,918.0+212.2¢ 154.941.0° 1.65+0.03
50.0 54.9+0.3° 3.240.0° 11.740.1° 21,231.0+£94.2° 175.0+1.0° 1.65+0.00

¥ Sample harvest time-June, sample size-2~4 mm, UVB treatment temperature-40°C, UVB dose-140 kJ/m’.
Y L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).

? Each value is expressed as the meantstandard deviation (n=3).

“*Mean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.

Z S0|HA EL9| XL|M XE| A| 2R+

4. 54 ”
SESYH ¥ RE4E &

Eo|HA 9] HIEHI D, 730l ¥F= 1A= A4 A7
ZAE Yol 1A} o] " AL Ea) AL Ao a1tA
Ql AFEI7], RALR L, Aedro] B8] AEsIT A 40
A 140 kim® A2 A] EFISFE 1-323]2 gt & £4

=4 9 QAR IS ZASIUT A4S
Satstgo
o|9it.
A2 AN A RS B0 YIS defste] 4
£ 2AG A, LIRS thi Fol7h ekt |
EY AR BISIA T Helo] vlef e £XE B
of agHEAE)3 bEHEAE)S Fol7t §LSIck Table 4).
W Bleel D, Fepel 290l Ahat Holzt ek 1

H AlZE Y
H A E37]= 24 mm, A2 A2 == 40T
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3] Z3HA] 7,187.6 ug/100 go]Akr}t 83 TgHA ] TLol A
13,3583 1g/100 gO.& 85.9% Z7}5lo] E33147} £a38 %
292 & 4= it &334 83] o]A; AT &
HOo g F7Ike e Kol 328 AEFoflAle 13,8257 ng/
100 g 2 F7F3t9iet. 18]°f vl3f 323] &3t A| WEMT D,
FFe 1920 B2 57182 Kol B A% A7} UvBE
o] Zgstung vjetl D, 31E oA AJA A
Al NBE A A o]Folof FAHAS & £ 9t &5+
314 Z71o] WE ergosterol FrF HENY D, gHeF Biske}
2 Vb 13] 3 A2 TrollA] 129.3 mg/100 go] ot
323] A A 97.6 mg/100 gO & 25.5% T4 T
18y 5 Eevls g2 EE3al mE Aol 7t ey
Al &

2 d+ A= 524

25 ZolwAl9] vletel D, $4

Table 4. Quality characteristics and content of available components of freeze-dried ear mushroom powder according to

mixing frequency during UVB treatment

Hunter’s color value

Mixing Vitamin D, Ergosterol Total polyphenol
frequency (No.) LY a b (ug/100 g) (mg/100 g) (mg/100 g)
1 39.0£0.5" 2.7+0.0 8.0+0.1 7,187.6+62.4 129.3+0.9* 1.64+0.02
2 417409 2.740.1 8.0+0.1 9,273.24378.3° 115.445.2° 1.66:0.02
4 41.240.6° 2.7+0.0 8.0+0.1 11,991.6+228.3° 108.442.2° 1.60+0.02
8 42.6£0.6° 2.740.0 8.0+0.1 13,358.3+96.5 102.6+1.4° 1.63£0.03
16 41.9+0.9° 2.740.0 8.140.2 13,445.2+54.7° 101.8+1.5° 1.5620.01
32 41.7+0.6° 2.7+0.0 8.2+0.0 13,825.7+413.8° 97.6+2.49 1.63£0.02

¥ Sample harvest time-August, sample size-2~4 mm, UVB treatment temperature-40C, UVB dose-140 kJ/m”.
Y L; lightness (0~100), a; greenness-redness ( —80~100), blueness-yellowness ( —70~70).

? Each value is expressed as the meantstandard deviation (n=3).

“dMean in each column by different superscripts are significantly at 5% level by Duncan’s multiple range test.
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mm F&= 7 B 27 AUEE 12.5~25.0 mglem’, 2]
2EE 50~60C, T34 83] oY 70| FEoqit
Qo U AHE

A7z E FolAlQ] HIEH D, 3He gk 4 A9
A AYz2AE FESHILA AIEA7](300 um O] 5h~1]&4Y),
AL A A7 L& (30~60T), A2 UE(6.25~50.0 mg/en?), A]
B 2AsIR(1-323)E geoto] AYHE Aoty Mk,
v]EH D, 9 ergosterol(B|EFY] D, AA)) $HFS ZANSHA
o} ohet Aol Aol e FEAELS AR A1
AET7E 2~4 mmIt B B 27 A LTE 50-60TC,
AFYEE 12.5~25.0 mg/em?, AlE B354 83] o]Alo|
A =2 HEH D, TS otk A4 Aol ot
HEIY] D, A/d7Fo] E2,F AR ergosterol THF i
Sk A BP0 dF AH2RAoA = ergosterol FHEF
o] WolxZol e Eotal H|EH D, 3ol WA ok ¢
T Ueigth 2 AFoA dAE 20 E 52739 Fo
HAS A A A5t f 2 26,968.7 1g/100 g7HA] H]
Rl D7t 74 HolHAE 5T & AT A =
oA HEtYl D FFH ¥ JFAT AE AERE &8
7Fsdol =& Ao= AZE

il
2]

ZHA| 2

2 AT 528 TEATARIA A - FolH
A A Ao 9t faE A& A, FAHE:
PJ01266801)9] X[l oJ3 +PE OB = o]of ZAIEH
Yrct.
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Changes in Serving Frequency of Elementary School Meal due to COVID-19 Pandemic in Korea
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Abstract

The purpose of this study was to examine changes in serving frequency of elementary school meal before and after the COVID-19
pandemic. Number of menus provided in June and July of 2019 and 2020 were compared for 300 elementary schools in Korea.
As a result, the serving frequency of la carte and dessert was increased after COVID-19. In addition, frequencies of main dishes
such as pork cutlet, chicken, sweet and sour pork, hamburger steak, and so on using processed food were increased after COVID-19.
Because of the longer serving time due to staggered serving, cook's working time for serving meals became longer. Therefore, it
was judged that the number of servings of processed food was increased rather than the menu with a large amount of preprocessing
work. Moreover, among desserts, fruits showed increased serving frequency. Serving frequencies for juice and dairy products were
also increased. However, increased servings of juice and dairy products could increase sugar intake. Thus, a careful plan for menu
composition is needed to provide balanced nutrients to students under emergency situations such as an infectious disease.

Key words: elementary school meal, serving frequency, COVID-19 pandemic

M =2 2 48 A QQth®Bellisle F 2004; Kim & Lee 2008; Yang 5

2013; Ji & 2022). ol BALE, 25571 & 9do]

vt stugAl 447 S e dast HL7t SoludA 447 stEES] o Z4], jAERE
FEE 79 UA FFoto] A9 AHS WS Thoka, AH 7% JAAHE A7 AS, v 37 5 Al &
SHIE A5TE FAoks A HHOZ 510, 20221 7]E A o8 EA7F FE L E=dl(Lee 5 2014), o] A]7] 8}
oF % -3 -1 - 55T HA| 11,9767] 20l A 100%0] 4] AEo] 1Y 14] oS AFH st Q= stugAoA A7st
AAISHIL U tH(Ministry of Education 2022). 1981 ShulH4] Alcto] AlgHttd, S5 ¥ ¢ A5H =AIE 7iAst
Ho] APGE AL, 19929 E45ha, 19989 253hE, 19999 =t 3AAR] FFE & 5 AS Aol FugA o] I
IS8, 20039 S o2 stwg4lo] M AAIE FEjet Asto], St FAH, AR s g9 Hs
o, 20104 o]Fof= FAgF4lo] FRF A stuF4l I A%, A TS SutEA F4skeT B20] He
FFH o2 3t A Aot ZA7] stEES] 4% TSt A E 02 St A4S TSRS o1l St B Al
I, ShEHE, 3, ddHYol $8% 9T sh= A2 Y& A5l FPES] AF Y B0 2 JdH
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Lt @4
L TR 749 4TS 595k gk, A2 AL s
F4 A B AR LI AT FAAE (Korea

Educational Development Institute 2018a), X ¥EA-S 1185t
St 4] Al (Korea Educational Development Institute 2018b),
AetA Alekat {HE AT E(Gwangju Metropolitan Office
of Education 2022), A7FAIGA=E F(Jeollabukdo Office of
Education 2021)3} HA] T E(Jeju Special Self-Governing Pro-
vincial Office of Education 2020) S-0] 9t} Ao A $=3§=
T A= AT 4 9 JdA E4(Son & Moon 2004
Lee 5 2013; Kim & Lee 2015), SHAJ9] W4 7| S (Lee EJ
2012; Cha 5 2019; Park 5 2020a), 37 34] Alko] &A=
o2 3%t AF E8 5 E4(Lee T 2015), StugA] AlF
o] HEF o 9 A7st ¥ A (Park 5 2020b; Kim
5 2020) Sol ek
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g, u]=+9] CDC(Centers for Disease Control and Prevention
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Summer Option (SSO) FEH| 2 AALE A LS 2L A
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SHATHUSDA 2021). olok o] Shmg4] £ Ale] B
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ol 3ol 7 AolHo) HEFA Aol AUEIT
(Daegu Metropolitan Office of Education 2020), & AF+=
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20022 ZAVE A9} vjFe] FRUHY ARJIA A BH =
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Step 1 ‘ ’ Classification in 17 provinces |
Step 2 Exclusion in national, private and
P special-education elementary school
Step 3 Classification of 3 groups in the
P number of students
Step 4 ‘ ’ Random sampling of 5% |

Fig. 1. Proportionate stratified sampling method in this
study.

Fig. 19] A|A5t9ich 941 st A% A2 E vigoz A=
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v Als HlEe] Hsk 139

HFEHO R XA St E &5
24 300709 st o] AR @ <= Table 10]] A
Aot o, ZAFA st SHo] o] FE AT RS
grgato] F2u19 Ay o]l 2019¥ = 693} 79, 2L
19 24y o] 591 20209 6UI} 78] A FEHE F5HA
ot =3 9E 693 7R FES o]f= AEU9 A o]
shiS AJZo 2 20209 6Y
8Y =5otw 55hd 631d ¥ Fotu 1804 IS R
7 ARE Yo, UM A] S-S AR Savt X1 E

5191 7] wj&Eo|th(Ministry of Education 2021). T
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o] LHFoAE 20208 5¢ 7L AUt {2 - T
2 Eecty I2U9 Aol EE b Al F9, 5
A 27o= 2t A Algste] sHE HES H4astd
A& FASI G H(Ministry of Education 2020). 12|31 7HH 2]
@ AlFoE Qste] YA Ao JFEFF 7S gItet
A, R stus eAlE FEH S ZHE Aol AT E A
241 20209 6 Ak} - AJRHA] Sl B A Ao
e Hg B o s w4 Qo] HEo] 23, AAlE g
8% o= Qsto] F21H9 0|39 AT AAtE UNESE

Table 1. General information for proportionate stratified sampling method in sample elementary school (n=300)

ml Under 500 500-999 Over 1,000 Total
Seoul 9(3.0)" 9(3.0) 9(3.0) 27(9.0)
Busan 5(1.7% 5(1.7)% 5(1.7y% 15(5.0)
Daegu 4(1.3)? 4(1.3)? 4(1.3)? 12(4.0)
Incheon 4(1.3)? 4(1.3y% 4(1.3)? 12(4.0)
Gwangju 3(1.0) 3(1.0) 3(1.0) 9(3.0)
Dagjeon 2(0.7)? 2(0.7)? 2(0.7)? 6(2.0)
Ulsan 2(0.7)% 2(0.7)% 2(0.7% 6(2.0)
Sejong 1(0.3)? 1(0.3% 1(0.3)? 3(1.0)

Gyeonggi-do 21(7.0) 21(7.0) 21(7.0) 63(21.0)
Gangwon 6(2.0) 6(2.0) 6(2.0) 18(6.0)
Chungcheongbuk-do 4(1.3y% 4(1.3y% 4(1.3)? 12(4.0)
Chungcheongnam-do 7(2.3)? 7(2.3)? 723" 21(7.0)
Jeollabuk-do 6(2.0) 6(2.0) 6(2.0) 18(6.0)
Jeollanam-do 8(2.7)% 8(2.7)% 8(2.7%% 24(8.0)
Gyeongsangbuk-do 8(2.7)% 8(2.7) 8(2.7)? 24(8.0)
Gyeongsangnam-do 8(2.7)” 8(2.7)? 8(2.7)” 24(8.0)
Jeju island 2(0.7)? 2(0.7)? 2(0.7)? 6(2.0)

Total 100(33.3)” 100(33.3) 100(33.3) 300(100.0)

Y n(%).
2 Rounding on and off.
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Table 2. Comparison of the number of servings in soup and jjigae before and after Covid-19 pandemic

Before Covid-19

After Covid-19

Period Total )
Menus” June 2019 July 2019 June 2020 July 2020 (n=19,203) X
(n=4,751) (1=4,245) (1=4,845) (1=5,362)

Miyeokguk 370(7.8)° 3433.1) 341(7.0) 386(7.2) 1.440(7.5)
Kongnamulguk 279(5.9) 285(6.7) 294(6.1) 329(6.1) 1,187(6.2)

Eomukeuk 183(3.9) 153(3.6) 200(4.1) 208(3.9) 744(3.9)
Sogogitangguk 184(3.9) 151(3.6) 197(4.1) 192(3.6) 7243.8)

Sujebiguk 134(2.8) 108(2.5) 153(3.2) 152(2.8) 547(2.8)

Auk-doenjangguk 1473.1) 1232.9) 1232.5) 141(2.6) 534(2.8)
Geundae-doenjangguk 131(2.8) 109(2.6) 126(2.6) 139(2.6) 505(2.6)
Bacchu-doenjangguk 119(2.5) 112(2.6) 1312.7) 138(2.6) 500(2.6)

Mandutguk 1152.4) 84(2.0) 1292.7) 1332.5) 461(2.4)

Misoguk 93(2.0) 75(1.8) 98(2.0) 1172.2) 383(2.0)

Deulkkaclguk 59(1.2) 44(1.0) 60(1.2) 62(1.2) 25(12)

Tteokguk 76(1.6) 68(1.6) 104(2.1) 86(1.6) 334(1.7)

Gamjaguk 76(1.6) 61(1.4) 89(1.8) 92(1.7) 318(1.7)

Bugeotguk 76(1.6) 72(1.7) 81(1.7) 89(1.7) 318(1.7)
Beoseot-doenjangguk 76(1.6) 70(1.6) 85(1.8) 85(1.6) 6.6

Udonguk 77(1.6) 47(1.1) 81(1.7) 82(1.5) 287(1.5)
Yubu-doenjangguk 69(1.5) 67(1.6) 57(12) 89(1.7) 282(1.5)

Ojingeotguk 75(1.6) 47(1.1) 78(1.6) 75(1.4) 275(1.4)

Soup 64(1.3) 54(1.3) 67(1.4) 83(1.5) 268(1.4)
Deulkkacguk 59(1.2) 44(1.0) 60(1.2) 62(1.2) 25(1.2)
Kimchijjigae 166(3.5) 166(3.9) 162(3.3) 186(3.5) 680(3.5)

Budacjjigac 1122.4) 97(2.3) 126(2.6) 130(2.4) 465(2.4)
Doenjangjjigae 1102.3) 1002.4) 112(2.3) 1312.4) 453(2.4)
Sundubujjigae 97(2.0) 109(2.6) 1142.4) 1172.2) 437(2.3)
Cheonggukjang 62(1.3) 50(1.2) 70(1.4) 82(1.5) 264(1.4)

Yukgacjang 1513.2) 152(3.6) 158(3.3) 169(3.2) 630(3.3)

Gamjatang 1372.9) 121(2.9) 135(2.8) 128(2.4) 5212.7)

Samgyetang 62(1.3) 193(4.5) 57(1.2) 179(3.3) 491(2.6)

Gomiang 70(1.5) 60(1.8) 78(1.6) 69(1.3) 277(1.4)
Galbitang 69(1.5) 58(1.4) 66(1.4) 74(1.4) 267(1.4)
b 30 menus for frequently served.
n(%).
***p<o 001.
3) =4 o] 3573](7.6%), AXF="o] 3293](7.0%)0]1 FHEH o]

A 258t e] A21H9 oA <l 20199 6¥3} 74,
FZ119 01321 20208 6¥T} 78 AlZE A9 307] L=t
5ot 7t v AlF 314 Table 40] A|AISFATE 2019
T 693} 74, 20201 6¥3} 799 AFER AT Sle=
H|9]lo] 8843](18.9%), 7H|2to] A7} 6253](13.4%), AR

29731(6.3%)2 UEHT AlS A7 7MY =2 HiE
20199 % 6o 2153](21.9%), 20199 % 7Yol= 1733]
(19.8%), 20208 %= 6¥of 2463](16.3%), 2020\ %= 7¥€o=
2503](18.9%) Al5-H AC= Uehylt. Al Sl7t = HA
2 2 7tEEtolAE= 2019 60 1343](13.7%), 20199
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Table 3. Comparison of the number of servings in rice before and after Covid-19 pandemic
) Before Covid-19 After Covid-19
Period Total )
Menus” June 2019 July 2019 June 2020 July 2020 (n=16,979) X
(n=4,240) (n=3,826) (n=4,250) (n=4,663)
Hyeonmibap 601(14.2)? 514(13.4) 600(14.1) 643(13.8) 2,358(14.0)

Japgokbap 583(13.8) 536(14.0) 554(13.0) 602(12.9) 2,275(13.4)

Boribap 468(11.0) 400(10.5) 439(10.3) 443(9.5) 1,750(10.3)

Gijangbap 339(8.0) 315(8.2) 370(8.7) 402(8.6) 1,426(8.4)

Heukmibap 321(7.6) 309(8.1) 333(7.8) 360(7.7) 1,323(7.8)
Susubap 300(7.1) 267(7.0) 311(7.3) 351(7.5) 1,229(7.2)
Joebap 240(5.7) 202(5.3) 274(6.4) 274(5.9) 990(5.8)
Baekmibap 146(3.4) 178(4.7) 213(5.0) 288(6.2) 825(4.9)
Kongbap 196(4.6) 148(3.9) 142(3.3) 170(3.6) 656(3.9)
Chapssalbap 116(2.7) 137(3.6) 123(2.9) 156(3.1) 532(3.1)
Oksusubap 135(3.2) 118(3.1) 123(2.9) 133(2.9) 509(3.0)

Yulmubap 125(2.9) 90(2.4) 123(2.9) 141(3.0) 479(2.8)

Gwiribap 92(2.2) 80(2.1) 82(1.9) 97(2.1) 351(2.1)
Cheullolellabap 92(2.2) 77(2.0) 77(1.8) 97(2.1) 343(2.0)
Ganghwangbap 89(2.1) 64(1.7) 83(2.1) 88(1.9) 329(2.0) 518.661"

Gondeurebap 46(1.1) 47(1.2) 63(1.6) 80(1.7) 241(1.4)

Nokdubap 45(1.1) 52(1.4) 49(1.2) 47(1.0) 193(1.1)

Tongmilbap 49(1.2) 41(1.1) 53(1.2) 50(1.1) 193(1.1)
Heunggukbap 37(0.9) 37(1.0) 27(0.6) 41(0.9) 142(0.8)

Patbap 44(1.0) 32(0.8) 34(0.8) 28(0.6) 137(0.8)
Seoritacbap 21(0.5) 21(0.5) 18(0.4) 28(0.6) 88(0.5)

Gababap 17(0.4) 18(0.5) 12(0.3) 25(0.5) 72(0.4)
Yeongyangbap 17(0.4) 15(0.4) 16(0.4) 18(0.4) 66(0.4)

Bambap 11(0.3) 19(0.5) 18(0.4) 17(0.4) 65(0.4)

Chalbap 13(0.3) 19(0.5) 15(0.4) 13(0.3) 60(0.4)

Beoseotbap 9(0.2) 16(0.4) 13(0.3) 12(0.3) 50(0.3)
Nokchabap 12(0.3) 11(0.3) 11(0.3) 11(0.2) 45(0.3)
Gamjabap 8(0.2) 9(0.2) 7(0.2) 5(0.1) 29(0.2)
Gogumabap 9(0.2) 5(0.1) 6(0.1) 7(0.2) 27(0.2)
Nokmibap 6(0.1) 4(0.1) 7(0.2) 5(0.1) 22(0.1)
Y 30 menus for frequently served.
2 n(%).
*p<0.05.

T 790 1213](13.8%), 20208 % 6€of 2023](13.4%),
2020 &= 7Eoll= 1682](12.7%) Al5-E A= UEHHTE A
T 357 Al AR =2 AP 20199 % 6€o] 813
(8.3%), 20199 & 790l = 773](8.8%), 202081 & 6¥°] 1063]
(7.0%), 2020 &= 7€ o]= 933](7.0%) AlTE Aoz YR,
o AlE 57 v HAR w2 AXFIES 20199 % 6

o] 583](5.9%), 2019 = 7€) 723](8.2%), 20209 = 6
o 1073](7.1%), 20208 &= 7€ = 923](7.0%) Al 5H Zo=
ettt Alg 7 b BIAR 52 FuE 20199
T 6Y99) 603](6.1%), 20198 = 7Holl= 633](7.2%), 2020
T 690 963](6.4%), 2020 = 790l 783](5.9%) AZH
Ao g Yeyith Alg Al7lo] oE &4

o AF ArE 5
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Table 4. Comparison of the number of servings in one dish rice before and after Covid-19 pandemic

) Before Covid-19 After Covid-19
Period Total )
Menus” June 2019 July 2019 June 2020 July 2020 (n=4,681) X
(n=980) (n=874) (n=1,507) (n=1,320)
Bibimbap 215(21.9)? 173(19.8) 246(16.3) 250(18.9) 884(18.9)
Curryrice 134(13.7) 121(13.8) 202(13.4) 168(12.7) 625(13.4)
Jajangbap 81(8.3) 77(8.8) 106(7.0) 93(7.0) 357(7.6)
Kimchibokkeumbap 58(5.9) 72(8.2) 107(7.1) 92(7.0) 329(7.0)
Kongnamulbap 60(6.1) 63(7.2) 96(6.4) 78(5.9) 297(6.3)
Bokkeumbap 43(4.4) 212.4) 42(2.8) 42(3.2) 148(3.2)
Omelet rice 33(3.4) 30(3.4) 54(3.6) 28(2.1) 145(3.1)
Dakjuk 20(2.0) 43(4.9) 19(1.3) 49(3.7) 131(2.8)
Jumeokbap 34(3.5) 19(2.2) 34(2.3) 40(3.0) 1272.7)
Chickendeopbap 29(3.0) 15(1.7) 33(2.2) 46(3.5) 123(2.6)
Hashrice 22(2.2) 11(1.3) 312.1) 29(2.2) 93(2.0)
Bulgogideopbap 14(1.4) 11(1.3) 45(3.0) 23(1.7) 93(2.0)
Gimbapbokkeumbap 15(1.5) 14(1.6) 28(1.9) 30(2.3) 87(1.9)
Saeubokkeumbap 16(1.6) 12(1.4) 30(2.0) 20(1.5) 78(1.7)
Donyukdeopbap 10(1.0) 10(1.1) 40(2.7) 18(1.4) 78(1.7) 203.134™
Sogogibokkeumbap 12(1.2) 12(1.4) 33(2.2) 20(1.5) 77(1.6)
Oribokkeumbap 12(1.2) 10(1.1) 29(1.9) 22(1.7) 73(1.6)
Baconbokkeumbap 9(0.9) 10(1.1) 27(1.8) 11(0.8) 59(1.2)
Gimgarubap 13(1.3) 9(1.0) 13(0.9) 16(1.2) 51(1.1)
Chaesobokkeumbap 7(0.7) 9(1.0) 14(0.9) 15(1.1) 45(1.0)
Doshirak 11(L.1) 9(1.0) 11(0.7) 10(0.8) 41(0.9)
Sogogijuk 5(0.5) 5(0.6) 21(1.4) 5(0.4) 36(0.8)
Gyeranbokkeumbap 7(0.8) 5(0.6) 9(0.6) 10(0.8) 31(0.7)
Sogogideopbap 6(0.6) 5(0.6) 13(0.9) 7(0.5) 31(0.7)
Jeonbokjuk 7(0.7) 7(1.0) 7(0.5) 10(0.8) 31(0.7)
Gimbap 3(0.3) 5(0.6) 10(0.7) 12(0.9) 30(0.6)
Japchaebap 9(0.9) 2(0.2) 11(0.7) 8(0.6) 30(0.6)
Kimchideopbap 8(0.8) 5(0.6) 11(0.7) 5(0.4) 29(0.6)
Dakgogideopbap 2(0.2) 3(0.3) 15(1.0) 9(0.7) 29(0.6)
Mapadubudeopbap 2(0.2) 6(0.7) 11(0.7) 9(0.7) 28(0.6)
b 30 menus for frequently served.
n(%).
***p<o 001.
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Table 5. Comparison of the number of servings in noodle before and after Covid-19 pandemic

) Before Covid-19 After Covid-19
Period Total )
Menus” June 2019 July 2019 June 2020 July 2020 (n=1,852) X
(n=488) (n=505) (n=432) (n=427)
Janchiguksu 78(16.0)? 71(14.1) 75(17.4) 88(20.6) 312(16.8)
Rameon 63(12.9) 60(11.9) 73(16.9) 74(17.3) 270(14.6)
Jjolmyeonmuchim 54(11.1) 76(15.0) 66(15.3) 14(3.3) 210(11.3)
Jajangmyeon 43(8.8) 47(9.3) 40(9.3) 61(14.3) 191(10.3)
Jjamppong 50(10.2) 40(7.9) 44(10.2) 50(11.7) 184(9.9)
Spaghetti 39(8.0) 56(11.1) 39(9.0) 8(1.9) 142(7.7)
Pasta 27(5.5) 29(5.7) 34(7.9) 45(10.5) 135(7.3)
Ssalguksu 23(4.7) 16(3.2) 5(1.2) 20(4.7) 64(3.5)
Naeng momil 10(2.0) 17(3.4) 5(1.2) 23(5.4) 55(3.0)
Bokkeumudon 16(3.3) 16(3.2) 17(3.9) 2(0.5) 51(2.8)
Kalguksu 153.1) 12(2.4) 7(1.6) 9(2.1) 43(2.3)
Kimchimariguksu 7(1.4) 4(0.8) 3(0.7) 8(1.9) 22(1.2)
Naengmyeon 3(0.6) 10(2.0) 0(0.0) 5(1.2) 18(1.0)
kongguksu 4(0.8) 6(1.2) 0(0.0) 5(1.2) 15(0.8)
Creamspaghetti 3(0.6) 7(1.4) 3(0.7) 1(0.2) 14(0.8) 319.403"
Udonbokkeum 5(1.0) 7(1.4) 1(0.2) 1(0.2) 14(0.8)
Bibimguksu 4(0.8) 3(0.6) 2(0.5) 0(0.0) 9(0.5)
Gogiguksu 1(0.2) 1(0.2) 2(0.5) 3(0.7) 7(0.4)
Bibimnaengmyeon 4(0.8) 3(0.6) 0(0.0) 0(0.0) 7(0.4)
Yeolmuguksu 3(0.6) 4(0.8) 0(0.0) 0(0.0) 7(0.4)
Ramen 5(1.0) 0(0.0) 0(0.0) 0(0.0) 5(0.3)
Bibimmakguksu 1(0.2) 2(0.4) 1(0.2) 0(0.0) 4(0.2)
Creampasta 2(0.4) 0(0.0) 4(0.9) 0(0.0) 6(0.3)
Rose spaghetti 3(0.6) 0(0.0) 2(0.5) 0(0.0) 5(0.3)
Memilguksu muchim 3(0.6) 1(0.2) 0(0.0) 0(0.0) 4(0.2)
Somyeonmuchim 3(0.6) 0(0.0) 0(0.0) 1(0.2) 4(0.2)
Carbonara spaghetti 1(0.2) 1(0.2) 1(0.2) 1(0.2) 4(0.2)
Sujebi 3(0.6) 1(0.2) 0(0.0) 0(0.0) 4(0.2)
Coldpasta 0(0.0) 1(0.2) 2(0.5) 1(0.2) 4(0.2)
Tomatopasta 2(0.4) 2(0.4) 0(0.0) 0(0.0) 4(0.2)
Y 30 menus for frequently served.
2 n(%).
"p<0.001.
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Table 6. Comparison of the number of servings in main dishes before and after Covid-19 pandemic

Before Covid-19

After Covid-19

Period Total )
Menus” June 2019 July 2019 June 2020 July 2020 (0=22,533) X
(n=5,689) (1=5,052) (1=5,925) (1=5,867)
Chicken 225(4.0? 206(4.1) 233(3.9) 275(4.7) 939(4.2)
Donyukbulgogi 198(3.5) 203(4.0) 235(4.0) 228(3.9) 864(3.8)
Dwaejigalbijjim 199(3.5) 175(3.5) 205(3.5) 238(4.1) 817(3.6)
Dongas 153(2.7) 125(2.5) 177(3.0) 166(2.8) 621(2.8)
Origogigui 135(2.4) 138(2.7) 157(2.6) 152(2.6) 582(2.6)
Mandu 138(2.4) 140(2.8) 147(2.5) 131(2.2) 556(2.5)
Donyukbokkeum 128(2.2) 127(2.5) 1342.3) 142(2.4) 5312.4)
Myeolchibokkeum 152(2.7) 144(2.9) 158(2.7) 45(0.8) 499(2.2)
Oribulgogi 116(2.0) 1102.2) 1222.1) 143(2.4) 491(2.2)
Tangsuyuk 109(1.9) 99(2.0) 142(2.4) 128(2.2) 478(2.1)

jjimdak 95(1.7) 94(1.9) 1342.3) 108(1.8) 431(1.9)

Dakgalbi 105(1.8) 74(1.5) 130(2.2) 114(1.9) 423(1.9)
Sausagebokkeum 88(1.5) 83(1.6) 144(2.4) 100(1.7) 415(1.8)

Dakjorim 113(2.0) 78(1.5) 105(1.8) 116(2.0) 412(1.8)

Gyeranjjim 116(2.0) 104(2.1) 1222.1) 58(1.0) 400(1.8) A
Samchigui 101(1.8) 67(1.3) 95(1.6) 94(1.6) 357(1.6)
Hamburger steak 91(1.6) 64(1.3) 103(1.7) 97(1.7) 355(1.6)
Gyeranmari 83(1.5) 65(1.3) 1222.1) 44(0.7) 314(1.4)
Sobulgogi 74(1.3) 57(1.1) 91(L.5) 84(1.4) 306(1.4)
Shrimp fry 74(1.3) 71(1.4) 87(1.5) 72(1.2) 304(1.3)
Tteokgalbi 72(1.3) 65(1.3) 73(1.2) 89(1.5) 299(1.3)
Donyukjangjorim 78(1.4) 62(1.2) 74(1.2) 75(1.3) 289(1.3)
Samgyeopsal 70(1.2) 61(1.2) 63(1.1) 75(1.3) 269(1.2)

Meatball 66(1.2) 59(1.2) 64(1.1) 79(1.3) 268(1.2)

Eomukbokkeum 69(1.2) 64(1.3) 89(1.5) 44(0.7) 266(1.2)
Gajamigui 64(1.1) 52(1.0) 78(1.3) 58(1.0) 252(1.1)
Dubugui 68(1.2) 56(1.1) 75(1.3) 50(0.9) 249(1.1)
Dakbokkeum 64(1.1) 46(0.9) 65(1.1) 73(1.2) 248(1.1)
Ojingeomuchim 63(1.1) 65(1.3) 67(1.1) 40(0.7) 235(1.0)
Suyuk 50(0.9) 57(1.1) 54(0.9) 64(1.1) 225(1.0)
Y 30 menus for frequently served.
2 n(%).
p<0.001.

Qo730 1,2383](5.9%), MHET} 9835](4.7%), FF-30]
7223](3.5%), FHEFZ 0] 7113](3.4%)°] 1L 0|7} 6553
(B.1%E YeETE AlE 3157t 7P 2 20732 2019
AE 6€o] 3043](6.0%), 20199 % 7Yol= 2973](6.5%),
20209 &= 62 9] 3083](6.3%), 2020\ = 7L of= 3293](5.2%)
ASE Ao et AlF 347 F AR =2 A

T 20199 % 60 2773](5.4%), 20199 & 7¥0]= 2073]
(4.5%), 20208 %= 6Lof| 2453](5.0%), 2020 = 7ol = 255
3(4.0%) AlFH A2 UEyth A3 Sle7h Al AR =
2 EEAL 20199 %= 6€o] 1703](3.4%), 20199 &= 7€ =
1613](3.5%), 2020 &= 6¥ ]| 1873](3.8%), 20208 &= 7€ of =
2043](3.2%) Al3-E ALE UEHTh AlF Sl7E bl A=
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Table 7. Comparison of the number of servings in side dishes before and after Covid-19 pandemic
) Before Covid-19 After Covid-19
Period Total )
Menus” June 2019 July 2019 June 2020 July 2020 (n=20.869) X
(n=5,065) (n=4,561) (n=4,911) (n=6,332)

Oimuchim 304(6.0)” 297(6.5) 308(6.3) 329(5.2) 1,238(5.9)
Salad 277(5.4) 207(4.5) 245(5.0) 255(4.0) 983(4.7)
Mukmuchim 170(3.4) 161(3.5) 187(3.8) 204(3.2) 722(3.5)
Kongnamulmuchim 161(3.2) 154(3.4) 175(3.6) 221(3.5) 711(3.4)
Tteokbokki 220(4.3) 193(4.2) 226(4.6) 249(3.9) 888(4.3)
Japchae 142(2.8) 129(2.8) 160(3.3) 121(1.9) 552(2.6)
Kimgui 115(2.3) 98(2.1) 129(2.6) 90(1.4) 432(2.1)
Sukjumuchim 99(2.0) 99(2.2) 127(2.6) 102(1.6) 427(2.0)

Gamja bokkeum 99(2.0) 77(1.7) 105(2.1) 113(1.8) 394(1.9)
Sigeumchimuchim 98(1.9) 73(1.6) 122(2.5) 101(1.6) 394(1.9)
Chamnamulmuchim 93(1.8) 93(2.0) 105(2.1) 90(1.4) 381(1.8)

Danmuji 84(1.7) 90(2.0) 86(1.8) 117(1.8) 377(1.8)
Gamjajorim 76(1.5) 94(2.1) 80(1.6) 81(1.3) 331(1.6)
Gajimuchim 62(1.2) 77(1.7) 56(1.1) 72(1.1) 267(1.3)

Yeolmumuchim 55(1.1) 64(1.4) 65(1.3) 69(1.1) 253(1.2) 4694312

Sangchu 75(1.5) 68(1.5) 39(0.8) 54(0.9) 236(1.1)

Minarimuchim 61(1.2) 50(1.1) 60(1.2) 58(0.9) 229(1.1)

Buchumuchim 43(0.9) 45(1.0) 65(1.3) 70(1.1) 228(1.1)
Paraejabanbokkeum 48(0.9) 56(1.2) 62(1.3) 55(0.9) 221(1.1)
Miyeokbokkeum 50(1.0) 42(0.9) 60(1.2) 62(1.0) 214(1.0)
Gogumajulgibokkeum 42(0.8) 73(1.6) 35(0.7) 62(1.0) 212(1.0)
Oisaengchae 48(0.9) 43(0.9) 61(1.2) 53(0.8) 205(1.0)

Ssammu 45(0.9) 46(1.0) 46(0.9) 55(0.9) 192(0.9)

Achobakbokkeum 46(0.9) 36(0.8) 44(0.9) 49(0.8) 175(0.8)

Jangajji 45(0.9) 49(1.1) 29(0.6) 52(0.8) 175(0.8)

Musaengchae 44(0.9) 27(0.6) 46(0.9) 55(0.9) 172(0.8)
Hobakbokkeum 43(0.8) 33(0.7) 41(0.8) 45(0.7) 162(0.8)
Kkaennipjjim 42(0.8) 43(0.9) 35(0.7) 41(0.6) 161(0.8)
Bireumnamulmuchim 44(0.9) 36(0.8) 33(0.7) 43(0.8) 161(0.8)
Gaji bokkeum 52(1.0) 40(0.9) 23(0.5) 44(0.7) 159(0.8)
b 30 menus for frequently served.
n(%).
***p<o 001.
EZ IHE T2 20199 % 68 1613]32%), 20199 7 & Al7]of] e FHES] AlF Sl SAH LR fojudt

A 1543](3.4%), 20208 &= 6Ll 1753](3.6%), 2020 =
790l 2213](3.5%) AlFH A& Uetgth AlF sl47t
Al IR 22 gEol: 2019d% 6¥ol| 1843](3.6%),
20199 &= 790l 1628](3.6%), 2020 &= 60 2013](4.1%),
20209 %= 7Hol= 1083](1.7%) Al&H ALE YT A
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Table 8. Comparison of the number of servings in kimchi before and after Covid-19 pandemic

Before Covid-19

After Covid-19

Period Total 5
Menus” June 2019 July 2019 June 2020 July 2020 (n=21,454) X
(n=5,234) (n=4,756) (n=5,711) (n=5,753)

Baechukimchi 3,187(60.9)” 2,832(59.5) 3,533(61.9) 3,569(62.0) 13,121(61.2)

Kkakdugi 755(14.4) 716(15.1) 850(14.9) 903(15.7) 3,224(15.0)
Yeolmukimchi 307(5.9) 307(6.5) 201(3.5) 317(5.5) 1,132(5.3)
Chonggakkimchi 257(4.9) 220(4.6) 295(5.2) 249(4.3) 1,021(4.8)
Geotjeori 153(2.9) 135(2.8) 174(3.0) 186(3.2) 648(3.0)
Baekkimchi 121(2.3) 120(2.5) 124(2.2) 117(2.0) 483(2.2)
Oikimchi 59(1.1) 69(1.5) 66(1.2) 79(1.4) 273(1.3)
Altarikimchi 76(1.5) 51(1.1) 63(1.1) 47(0.8) 237(1.1)
Kimchibokkeum 39(0.7) 43(0.9) 72(1.3) 62(1.1) 216(1.0)
Seokbakji 42(0.8) 49(1.0) 49(0.9) 69(1.2) 209(1.0)
Pickle 47(0.9) 58(1.2) 53(0.9) 37(0.6) 195(0.9)
Bossamkimchi 42(0.8) 34(0.7) 43(0.8) 50(0.9) 169(0.8)
Kkaennipkimchi 32(0.6) 33(0.7) 32(0.6) 35(0.6) 132(0.6)
Oisobagi 36(0.7) 24(0.5) 41(0.7) 23(0.4) 124(0.6)

Nabakkimchi 25(0.5) 30(0.6) 29(0.5) 30(0.5) 114(0.5) 203.134"

Gatkimchi 16(0.3) 10(0.2) 16(0.3) 19(0.3) 61(0.3)
Danmuji 8(0.2) 7(0.1) 11(0.2) 14(0.2) 40(0.2)
Mumallaengikimchi 9(0.2) 6(0.1) 9(0.2) 12(0.2) 36(0.2)
Baechumuchim 7(0.1) 4(0.1) 14(0.2) 5(0.1) 30(0.1)
Musaengchae 3(0.1) 1(0.0) 6(0.1) 8(0.1) 18(0.1)
Dongchimi 5(0.1) 0(0.0) 6(0.1) 6(0.1) 17(0.1)
Bigimi 4(0.1) 1(0.0) 1(0.0) 6(0.1) 12(0.1)
Kimchichaemuchim 2(0.0) 2(0.0) 3(0.1) 4(0.1) 11(0.1)
Danmujimuchim 0(0.0) 3(0.1) 5(0.1) 3(0.1) 11(0.1)
Oijimuchim 5(0.1) 3(0.1) 2(0.0) 1(0.0) 11(0.1)
Kimchimuchim 2(0.0) 4(0.1) 2(0.0) 2(0.0) 10(0.0)
Pakimchi 3(0.1) 0(0.0) 1(0.0) 3(0.1) 7(0.0)
Buchukimchi 3(0.1) 1(0.0) 0(0.0) 2(0.0) 6(0.0)
Godeulppaegikimchi 0(0.0) 1(0.0) 2(0.0) 2(0.0) 5(0.0)
Nogaksaengchae 1(0.0) 2(0.0) 1(0.0) 1(0.0) 5(0.0)

Y 30 menus for frequently served.

2 n(%).

p<0.001.
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7ol = 71635](15.1%), 20208 &= 6Hof| 8505](14.9%), 20201
T 7€ 9033](15.7%) AlgH ALE YelHth AlF Sl
7F A AR 2 =2 GR7X L 20199 % 690 3073](5.9%),
20199 % 7Yoll= 3073](6.5%), 20208 % 6€o] 2013](3.5%),
2020 & 7Holl= 3173](5.5%) AlSE ALE YEEH. A
T 57 fIAR 22 34 A= 20199 % 690 2573]
(4.9%), 20199 % 7ol = 2203](4.6%), 2020 % 6ol 295
3](5.2%), 2020 %= 7ol = 249?4(4 3%) AlsH AoE et
wot AlE 7 oA AR w2 2ol 20199 6
of 1262](2.4%), 20199 %= 7¥€ol= 1143](2.4%), 20209 %= 6
ol 1713](3.0%), 20204 %= 7Hofl= 693](1.2%) Al5= A
2 Ut A5 A7l ©E X7 AF See %741
Ao g {oJmgt Zol7} Sl= AL E YEETHp<0.001). I
i‘)rl9 Y o] A3} o] 9] X7 F Zﬂ* SI+E AnE
W, 2149 2 o] Q1 2019 6Yol= & 5,2343], 2019
| 79oll= & 4756371 AFEALH, iib}w g o]
Q1 2020 6¥oll= £ 5,7113], 2020 7Qol= £ 5,7533]7}
2" Aoz Veht 729 B o|F A2 3147} Z7t
skt

FA2U19 o= AIAHA w4 5
Z o] A Y A (Ministry of Education 2021), 28| 2
#E7t olH 9 A Aol A e QlE e FHo]
SHHA ufste] A Al 4= 1AL At BEatsto]
=7} 22 Al A9 AT ST SR AR wd
=t} o] Beckstead 5-(2022)2] T21H19 Aol A AZ=
EHAdof gt vl St A BAIR; A Ae] At
A 7raH Aol A&Hol whet % S4)(cold dish) T
52zt 2417} wHEg 2419 &3 (combination of hot and
coldy2] A|F H]&o| 2+t 25.7%%} 27.7%= & A& A4+ B
J9] oF 634%E AAot= AoE UEYH &, ZEY 19
Aol =] F41, Bl AR 2% 7t H& Hl
T2 st A3E Ao waEnh

1.9 FE1H9 o]A el 20199¢ 6L} 74,
FZ1H9 01391 20204 6¥7} 7€ AZH A 307 A
W59} 2+ 3 Al 314 Table 90 A|AISHTE 2019
T 69T} 7Y, 20209 69T} 7Y T4 9] AT e 5
uto] 2,1543](11.5%), -2 E7} 1,1588](6.2%), HZ0] 1,053
3](5.6%), TQ1ojZ0] 9203](4.9%)0| 1L WL EAET} 8713
(4.7%) 2.2 YEetth. Alg 3147t 7H =2 SHk2 20199

F2H9o E ShugA

v Als HlEe] Hsk 149

T 699 5233](11.7%), 20199 & 7Loll= 4983](12.0%), 2020
HX 690 5163](10.4%), 2020 = 7€ o= 6173](12.1%) A
TH AoE ey AlF Sl47 & AR 52 87
EL 20199 % 690] 2483](5.5%), 20199 % 7€) 2453]
(5.9%), 20208 %= 6ol 3653](7.4%), 20208 &= 7ol 300
3(5.9%) AlFH Ao 2 Ueyth A3 Sl7h Al AR =
L2 HEL 20199 % 690 2453](5.5%), 20199 % 7¥ol|=
2133](5.1%), 2020 % 6Y€o] 256(5.2%), 20208 % 7¥o]=
3393](6.6%) AsH A& Uehgth Alg 57t v A=
=2 TRIoIZEL 20199 % 6] 2153](4.8%), 20199 & 7Y
o= 1893](4.5%), 2020 &= 690l 2743](5.5%), 20208 = 7
Holli= 2423](4.7%) A TH Ao = UeEth AlS 347 o
A HAZ 2 P2EEE 20199 690 2373](5.3%),
20199 % 7ol = 1683](4.0%), 2020 %= 6€°]| 2303](4.7%),
2020L%1£ 790l 2363](4.6%) AEE Ao et A
T A7le] e FA9] AT Sla= SAFCE {Yu|gk At
17} A= A0 Z YERGTHp<0.001). 21419 BHAY o] [}
o|%9] ZAF9 F AT J4E AvEH, I21H9 T4
o]A Y 20199 6LDoll= F 44843, 2019 7holl= F 4,157
37 AFENeH, IR WA o]F2] 20208 6€o=
Z 4,9453], 20209 7¥€o)l= & 5,1008]7F AE2H AOoR Y
Bt Z2UH9 B4 o]F AT S7 FUkeHeH o= &
219 27|0l= =3} §Edo] A5 =R g vy AlF
o] F7I3tol wet St A AlPA] A5z A|1ge] e
FFRY7IE T BTAE ATFS BF7] olgdrh= 94l
A wEk(di 5 2022), Z=U9 o] FAFO A5 3]
7t 571t A0 & matE: SHAT & Ao mEY &
AR FoAE A, 719t 22 BLF AT A=
S7Fetl o, AltEA, R AE, QFEE, XL FA 53t
2 AAEY AF RlErE A S7HE AR UEyT
Park 5-(2010)2] A+o] W2 St 49 H¢ SAF F
=85 9 AR, fAEF AFE A% T AFTel M 22
Aoz BHuE vt 7)o, Z2UH9 LA o] U= A
T J5 SR Ig F AFHEol S FEE= Aol
of, oo tish Hrot Hudt EAo] oS ZHog HQlrh

Q0 W A=

= %L% FELH9 47 o] dt o] 39 2F A A
A] W) 0] #3}E A B 1A} 519 oW, thkA] |
1,}

i-.U

|+
253t FETHE B &3 300709 2559
o)Al 20199 693} 79, F21H9 AFE 291 202
4 6¥3 789 AT wF A4S 1Lo}°ﬂf»} a3t %‘ﬁ
dE 9@ W AT 7 S7HerEoH,



150

olgA - A5 - o]zl

KAl

Table 9. Comparison of the number of servings in desert before and after Covid-19 pandemic

) Before Covid-19 After Covid-19
Period Total )
Menus” June 2019 July 2019 June 2020 July 2020 (n=18,695) X
(n=4,484) (n=4,157) (n=4,945) (n=5,109)
Watermelon 523(11.7)? 498(12.0) 516(10.4) 617(12.1) 2,154(11.5)
Yogurt 248(5.5) 245(5.9) 365(7.4) 300(5.9) 1,158(6.2)
Melon 245(5.5) 213(5.1) 256(5.2) 339(6.6) 1,053(5.6)
Pineapple 215(4.8) 189(4.5) 274(5.5) 242(4.7) 920(4.9)
Bangwool tomato 237(5.3) 168(4.0) 230(4.7) 236(4.6) 871(4.7)
Chamyoe 220(4.9) 123(3.0) 246(5.0) 175(3.4) 764(4.1)
Banana 141(3.1) 106(2.5) 157(3.2) 153(3.0) 557(3.0)
Grape 121(2.7) 141(3.4) 91(1.8) 194(3.8) 547(2.9)
Apple 132(2.9) 82(2.0) 218(4.4) 88(1.7) 520(2.8)
Kiwi 103(2.3) 112(2.7) 138(2.8) 118(2.3) 471(2.5)
Yourt 84(1.9) 73(1.8) 140(2.8) 112(2.2) 409(2.2)
Jadoo 54(1.2) 157(3.8) 30(0.6) 159(3.1) 400(2.1)
Tomato 95(2.1) 62(1.5) 98(2.0) 86(1.7) 341(1.8)
Icecream 89(2.0) 93(2.2) 58(1.2) 95(1.9) 335(1.8)
Mandarin 45(1.0) 106(2.5) 49(1.0) 126(2.5) 326(1.7) 2.280.556™
Pudding 58(1.3) 60(1.4) 78(1.6) 69(1.4) 265(1.4)
Blueberry 63(1.4) 60(1.4) 44(0.9) 95(1.9) 262(1.4)
Pie 65(1.4) 60(1.4) 61(1.2) 62(1.2) 248(1.3)
Hotdog 54(1.2) 55(1.3) 76(1.5) 52(1.0) 237(1.3)
Apple juice 35(0.8) 46(1.1) 93(1.9) 57(1.1) 231(1.2)
Mango 54(1.2) 48(1.2) 40(0.8) 75(1.5) 217(1.2)
Mandarin juice 44(1.0) 36(0.9) 67(1.4) 49(1.0) 196(1.0)
Orange 54(1.2) 14(0.3) 93(1.9) 29(0.6) 190(1.0)
Grape juice 27(0.6) 45(1.1) 65(1.3) 45(0.9) 182(1.0)
Cake 43(1.0) 50(1.2) 39(0.8) 44(0.9) 176(0.9)
Pizza 47(1.0) 47(1.1) 44(0.9) 36(0.7) 174(0.9)
Fruit juice 43(1.0) 30(0.7) 62(1.3) 37(0.7) 172(0.9)
Hongsi S1(1.1) 42(1.0) 23(0.5) 56(1.1) 172(0.9)
Garlic bread 30(0.7) 33(0.8) 46(0.9) 54(1.1) 163(0.9)
Ade 34(0.8) 31(0.7) 49(1.0) 49(1.0) 163(0.9)
b 30 menus for frequently served.
p<0 001
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Abstract

The purpose of this study was to evaluate the effect of nutrition education on dietary knowledge, dietary attitudes, and dietary
behavior of elderly by analyzing changes before and after nutrition education. This study was conducted in Seoul from March 2022
to December 2022 for 50 elderly (6 male, 44 female) who participated in nutrition education for 8 weeks at three senior welfare
centers (Seodaemun, Seongbuk, Jongno). A total of 35 responses were used in the final analysis. Statistical analysis was conducted
using descriptive statistics, paired z-test, and Wilcoxon’s signed rank test by age, hypertension, and dislipidemia to find effect of
nutrition education on their nutritional knowledge, dietary attitudes, and dietary behavior. Results showed that nutrition education
had a significant effect on the elderly. In particular, for those with chronic diseases such as hypertension and dislipidemia, the
difference after education was significant, indicating significant changes in dietary habits. This study is expected to provide basic
data for the development of a systematic nutrition education program for the elderly in the future.

Key words: nutrition education, elderly, dietary knowledge, dietary attitude, dietary behavior
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o AA AL 79.6%S X}A| 5 (Ministry of Health and
Welfare 2022), TH3 2312 1}o]7} WolA4E S Fo] 27}
ok (Ham SW 2019). = =91 TH3A%He] S7E FHES
A EH, 7dYgo] 56.8%= 7Y =i, G 24.2%, 1A
EF 17.1% ot E HA| :=919] 84%7} 17] o]/d<] vH4
Qo] Qov], BF WHLBY Be F 1942 Uebk
CHMinistry of Health and Welfare 2020).

Ld7] sHgESe] HHES AAaAYI AmRE dH
s7] SIS AR BT 79 T A% 4F7H T
RETH Fasteh Ty tiFE 1o A% 1ol sy
B3 Ao} 0 H&T FO2 Ag v AL ol
ARTH(Ye S 2017, E&, A%E AR PG BA 2

7

shmz, A7 Aol e 57] ojol F0] R4E A
25§ AUsH Aol BashrkHan & Jeon
Yeon 5 2022). FYIEolek, WIWIATE AGT A4
2 sk Waw A4 HE
A ol R dsketo s, A%
U A4S oJu]stH (Mo S 1990), =d7]71 B2 243
°l LSS % AHPs WHIE =T et
(Yeon 5 2022). FFuof thet BofF7E ohefet A+
(Kim 5 2014; Chang & Jung 2018; Lee -5 2019; Seo EH 2019;
Jung 5 2020) A5 AHEY, 597 of52] ¢ Aot &
4, AR QA AR oA, s S AsAR e
(Lee 5 2019), tH3} 718 Fad A i A-tolAle 4]
g4 2 AL =7 FEA R AAE A (Jung 5
2020). =3, S5 = o BTt oo A 5 WAt I
& T2 AR Aol Al 1A T A H
U7 A4S A2 UEY 0 (Chang & Jung 2018), 19l
< A CE B Seo EH(2019)2] Aol AT ©7]7Ho] gL
= T ABEA 4] HE7t FY6HA S7Fste] g usol 3
AR a7t Qe Ao R Yt 12y A7 JF
5o #gt A= FE ARlolu ofdo] tiFo R ZPE]
A3 (Seo JH 2019), =81 thA} FFu S-S A3 A+ E3L
AR A o] FIEAY LA E= G717 2K IR =
7357t Wol A7|7tol| A4 APE = =0l HEF IS
of et A= Wi A1 A oltk(Seo EH 2019).
olo] & A= k& Ao R 879 YFuE= A
ot olof] e FFuS ATy APEA4], B 9 Y
& ¥gt &4, 293 1Y §F, oVHAEE S 7 AF
EE 9l o] o BskE BAToEA ol iy
FE0 AVE ot FF A|AHQ k9l TS
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SHEAT 59 25U (F)~7E 208(), SELERJASYFEA| T
8¢ 5UF)9E 30 (H), FERJASFEATE 0¥ 199
(D119 214D=E 7 7| HHE FLS At F 854
AP At JFuS 2T A F A7HA}F 508 (G A
91 6%, oA k9l 44%) F 7NQ1A AP0 R Sk gEet
5982 AR5k, 654] m|vE E =2 SOl Q= 108
F7F A QT § & 35799 HolHE 2T A4 ARSI
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QIS 1041549-220117-SB-156)2] 4-91-& Hbo} 43 =|Qjr}.
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FEAAT, B8 Y P AR 1AL, o14A]
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1. UHALE

ZAAAALS] LA E/J2 Table 19 A|ASHETE ™
9] 7% F4d 47 (11.4%), 91/ 317(88.6%) 0.2 thHE o4
wQlolglct. A 65694 11H(31.4%), 70~794] 18%
(51.4%), 80AT] O]AFS 6WH(17.1%)F 70~79A4]7} 71 worch.
E8ot1 Q= ¥y Ak digt tE-SHollAE 18
215(61.8%), 0| AR AEZ 2178(61.8%), ZTHEZ 65(17.6%),
G 59Y(14.7%), X735 375(8.8%), 7|EF 478 (11.8%) 0.2
Uepton, 2ol Aok E-8ol= A9 g Arol
£t Aoz FEsto EAsich 2020 QA RAL
(Ministry of Health and Welfare 2020)o A= =+ =91 WA
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1Q) T L8] ABAA - B - BBl mlXE Eut 155

FARERS & & ok E=SE FEAY 654 ol kol that
Seo EH (2022)9] A7ol|lA = At Aol 1HY 52.2%,
I 47.8%, AAEF 34.8%= A UERS vt it} A4E &
H WS AL Gtk o] AA 77.1%2 Fof Auky
o7 APE A W& HFPol] B2 Ao= yEtgth =4l
7128 BAFFA e AHEHAS k9l diA A9 (Han
& Jeon 2019) A& T NPT} 71.4%, FFHEF A
T T14%E A e =T ol 5 YUY Aol gle
Aol 85.7%= &Skt wRlo] THIATHS tiRE 1o5), 4
S 9 A 533 #o] 9loj(Han & Jeon 2019), P
S5 B ¥ H7F oS F8E & 5 3
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oft

2. £0I CHa ALwI0f ME AWEXA oo Ha)

1) AMEXIA B st
:c?‘_

w9l e AFWE AW F ABBAA FH Wk
Table 29} 2}, AQYFA AL & 1089102 o] oz on,
2184 % 10902 447t 1248 AU B
Aoz WG 4 ek 3, 2 2ol o) 0w A9 44
A Ajo] He Ao B, AYL BASE ABBA 40|
o Ao fstel RASG B4 A% 3 448A
A4 Aet 18 A 117014 18 F 8237 0% A5

Table 1. General Characteristics of the subjects (N=35)

Variable n %
Sex Male 4 11.4
Female 31 88.6
65~69 11 314
Age 70~79 18 514
>80 6 17.1
Hypertension 21 61.8"
Dyslipidemia 21 61.8
Osteoporosis 6 17.6
Chronic disease status Diabetes 5 14.7
Neurosis 3 8.8
Etc. 4 11.8
None 4 11.8
Experience in nutrition Yes 8 229
education No 27 77.1
Experience in education Yes 12 34.3
related to hypertension
and diabetes No 23 65.7

Y Multiple response analysis was applied.
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Table 2. Changes in dietary knowledge after nutrition education for elderly (N=35)
Item Before After Wilcoxon Z p-value
1. A balance of 211 .meal is eaten in the ratio of 2 vegetables, 1 protein, 0.6640.48™ 0.9740.17 ~3.051 0.002"
and 1 whole grain.
2. It is recommended to eat meat at least once a day to maintain good 0.6940.47 0.80£0.41 1265 0206
health.
3. Whlt.e n.ce 1.s more helpful in managing metabolic syndrome than 0.7140.46 0.74£0.44 0302 0763
multigrain rice.
4. Eating vegetables in various colors help manage metabolic 0.9440.24 1002000 1414 0.157
syndrome.
5. Calcium is good for bone health. 0.94+0.24 0.97+0.17 -1.000 0.317
6. Eating soup and stew mainly with liquid can reduce sodium intake. ~ 0.77+0.43 0.86+0.36 -1.000 0.317
7. Sugar is sweetening substance. 0.57+£0.50 0.74+0.44 -1.500 0.134
8. Cookn?g with homemade fruit syrup instead of sugar can reduce 0.26:0.44 0.26:0.44 0.000 1,000
sugar intake.
9. Cerebral infarction can cause dementia. 0.74+0.44 0.91+0.28 -1.897 0.058
10. Cigarettes, coffee, and alcohol before going to bed help sleep deeply.  0.89+0.32 1.00+0.00 -2.000 0.046
Average total score of dietary knowledge 7.17£1.72 8.23£1.17 -3.243 0.001"

) Mean+S.D.
2 Score: Correct answer 1 point, incorrect answer 0 point.
*p<0.05, “p<0.01.

o5}, 1% Aol7h AATHp<0.01). BFEZE 5] 3
2011 A4 A4 2, A |, S2E 19 B8R B
ofthel H4t WS A 0668014 TY F 097HOE £
Ao ol om(p<0.0l), ‘AE7] A guf, AT, &

pd|
W5 A 089704 & &
1

2 FHO| EFo] Hty F2 I

10022 oo FobHt(p<0.05). IS & 44
A4 o] w25 AAgEH R 9 Holo] 34 oR
£ 4 91=d|(Bae 5 2013; Seo JH 2019), 2 ALo]A] AFHE
0] A kw22 AT A Aol g} QoS S
Z38& 3= Qlt}h. Seo EH(2019)9] FTLo| A% wHgAgto] 9]

1091 237 Ao 457 T RS oY TGS A
3t A}, ARG 4l0] 78 A 452804 1L F 7139
o2 folatA 4otel(p<0.001) FYHS Ak Bock

Ol CHAN FAWSO0|| [MHE AMSEIEO| M3}

w9l ) JFuS AF & AP o] W5l Table
33} gk AP E = & $EFO R, HAE 54 A (WY
TFA oot 13~ I8 sH)= 5@ SHRT. A8 H
T g4 A= 18 A 3404, 1S 3 367702 5519
T RO Zol7h AATHp<0.01). FEFRE 53] izt
29 gro] Fotx A& WX gog Iy ol ws A
337704 IS T 434H 02 foHog ASEIYIL(p<
0.001), ‘2412 A3} off gttt JUS FQA|F} =

A 1S A 3008004 1S F 354702 [oHo R F5
o}oﬂl:}(p<005) FA7A] FUTL AP T =Q10] AT
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Table 3. Changes in dietary attitude after nutrition education for elderly (N=35)
Item Before After Wilcoxon Z p-value
1. T try to use various foods in cooking as much as possible. 3.660.76" 3.91+0.89 -1.465 0.152
2. 1 try to keep eating if it tastes good even when I'm full.? 3.37£1.09 4.34+1.06 -4.223 0.000""
3. It is good to eat when I’'m hungry, even if I skip meals.” 3.51+1.31 3.91+1.04 - 1.600 0.119
4. If it is good for health, I try to eat food that I hate. 3.43£0.95 3.46£0.92 -0.144 0.886
5. When I know nutritional information, I try to practice it in my diet.  4.20+£0.58 4.06+0.91 0.895 0.377
6. When choosing food, taste is more important than nutrition.” 3.00+1.08 3.54+1.01 =2.630 0.013°
7. 1 like familiar food better than new food.” 2.74+0.95 2.97+1.12 -1.136 0.264
8. I want to change my current eating habit. 3.11£1.16 3.29+1.20 -0.692 0.493
Average score of dietary attitude 3.400.46 3.67+0.41 -3.411 0.002"
) MeantS.D.
? Reverse calculation of item 2, 3, 6, 7.
The scores are ranged from 1; extremely disagree to 5; extremely agree.
p<0.05, "p<0.01, ""p<0.001.
Table 4. Changes in dietary behavior after nutrition education for elderly (N=35)
Item Before After Wilcoxon Z p-value
1. T eat 3 meals a day regularly. 2.54+0.66" 2.60£0.60 -0.442 0.661
2. | eat the right amount when I eat, without overeating. 2.37+0.73 2.5140.61 -0.961 0.343
3. 1 eat slowly for more than 20 minutes. 1.94+0.84 2.23+0.81 -2.953 0.006"
4. 1 eat blandly at every meal. 2.09+0.78 2.37+0.69 -2.253 0.031°
5. 1 eat grain rice (brown rice, oats, barley, etc) at every meal. 2.17+0.89 2.51+0.74 -2.032 0.050
6. Ltez;tv : r;/a;izt;/l.of foods (grains, vegetables, meats/fish/eggs/tofu, etc.) 2144073 2 5140.56 ~2959 0.030°
7. Lteztv ::}(/)rfn ‘;1;?.11 one vegetable dish (including seaweed and kimchi) 2 1740.66 2434061 — 1785 0.083
8. LZ:: Zc;l);ef(;oi;;oybean rice, tofu, soybean paste, soy milk, etc) at 2964082 2.4940.70 1435 0.160
9. I eat fruit more than once a day. 2.5140.74 2.57+0.70 -0.421 0.676
10. T drink more than 6 glasses of water a day. 2.06+0.84 2.43+0.70 -3.006 0.005™
Average score of dietary behavior 2.2440.41 2.48+0.46 =2.490 0.020°
) Mean+S.D.
The scores are ranged from 1; extremely disagree to 3; extremely agree.
"p<0.05, “'p<0.01.
H, 18 F 248702 ALY F2gt Zo|7t AUt oJH 02 FolHthp<0.01). ojet &2 24 AMe & A+
(p<005). FEERE E3] A5] 208 o] AARIH7E R oA APH Q) tiA JFnGo] APLPE FHo] YR
% A 194X4O1]A1 AS F223HOR FOHOE oY FAT AIPF e HAEH oJAH, k)l o I
(p<0.01), ‘ol 7ol AHGA Hety FEolA s A 2.095 2 LA 24827 AR o7 AEYSS 55
oA w5 & 237Zq 0% FoF R FobH oM (p<0.05), ‘Tl o] AR F= IHoR AYSHUS AR AT A4
7ol et AEFET, A, I’_7l/*“4/‘:‘7k e 23%e Y o+ A dni(Yeon T 2022). 1, A4
Heth FEol 15 A 2144004 15 F 25170 fo] XA AFHeRs Y5 HIFE sk oHEe]
o2 FoFHHH(p<0.05). nHA o2 "6}—r°ﬂ =2 ot = ‘01 FF AFoME 25 A dsFAY] I &
STk FEOA] e A 206804 L& F 243802 § AU QFEES v vot & w&HE HS anHQl 1
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Table 5. Changes in dietary knowledge, dietary attitude and dietary behavior after nutrition education for elderly by status

of hypertension (N=35)
. Hypertension . No hypertension .
Variable (n=21) Wilcoxon Z p-value (n=14) Wilcoxon Z p-value
) s Before 6.86+1.74" . 7.64+1.65 .
Dietary knowledge? -2.553 0.011 -2.032 0.042
After 8.00+1.18 8.57+1.09
. L4 Before 3.34+0.46 - 3.44+0.40 .
Dietary attitude® -3.019 0.003 -2.163 0.031
After 3.63+0.44 3.77+0.32
. 4 Before 2.19+0.30 . 2.29+0.57
Dietary behavior” -2.272 0.023 -1.262 0.207
After 2.41+0.46 2.54+0.39

) MeantS.D.
? Score: full marks 10 points (correct answer 1 point).

) The scores are ranged from 1; extremely disagree to 5; extremely agree.
Y The scores are ranged from 1; extremely disagree to 3; extremely agree.

*p<0.05, “p<0.01.
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Table 6. Changes in dietary knowledge, dietary attitude and dietary behavior after nutrition education for elderly by status

of dyslipidemia (N=35)
. Dislipidemia . No Dislipidemia __ .
1 1 Z -val 1 Z -val
Variable (n=21) Wilcoxon p-value (n=14) Wilcoxon p-value
] s Before 7.29+1.45" » 7.07+2.06 .
Dietary knowledge” -2.616 0.009 -2.129 0.033
After 8.33+1.20 8.07+1.14
) L4 Before 3.36+0.43 - 3.41+0.46 .
Dietary attitude® -2.951 0.003 -2.013 0.044
After 3.65+0.40 3.7340.40
) 4 Before 2.21+£0.37 - 2.25+0.50
Dietary behavior” -2.871 0.004 -0.876 0.381
After 2.4740.36 2.46+0.54

) MeantS.D.
? Score: full marks 10 points (correct answer 1 point).

3 The scores are ranged from 1; extremely disagree to 5; extremely agree.
Y The scores are ranged from 1; extremely disagree to 3; extremely agree.

*p<0.05, “p<0.01.
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Table 7. Changes in dietary knowledge, dietary attitude and dietary behavior after nutrition education

for elderly by age

group (N=35)
Variable 65~69  Wilcoxon - 70~79  Wilcoxon p- >80 Wilcoxon p-
(n=11) Z value (n=18) Z value (n=6) Z value
] s Before  7.55+1.69" . 7.28+1.49 6.33+2.25
Dietary knowledge” -2.588 0.010 -1478  0.139 -1.841  0.066
After 8.91+1.14 7.89+1.13 8.00+0.89
) P Before  3.65+0.45 3.3310.41 w 3.04£0.13
Dietary attitude” -1.263  0.206 -3.071  0.002 -1.753  0.080
After 3.7840.51 3.69+0.28 3.50+0.47
) 4 Before  2.27+0.42 2.2340.45 . 2134038
Dietary behavior” -1611  0.107 =-2.506  0.012 0.000  1.000
After 2.504+0.38 2.5440.37 2.1840.63

) MeantS.D.
? Score: full marks 10 points (correct answer 1 point).

3 The scores are ranged from 1; extremely disagree to 5; extremely agree.
Y The scores are ranged from 1; extremely disagree to 3; extremely agree.

*p<0.05, “p<0.01.
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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,
citation should include only the surname of the first
author followed by “et al.” For two or more works
by the same author by year of publication, the signs
such as a, b and c¢ should be provided followed by
the year.

e.g. Citation in the beginning of a sentence
Kim HJ (2005) is -
Kim & Lee (2007) is ---
Kim et al. (2008) is -
Park (2007a) is -
Citation in the end of a sentence
(Kim HJ 2005), (Kim & Lee 2007), (Kim et al. 2008).

2) For several citations in the text, the cited sources should
be presented in chronological order or in alphabetical
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-
national standards for abbreviation. The examples of

cited references are as follows:

1) Academic Journal

Kim KW, Ko CJ, Park HJ. 2002. Mechanical properties,
water vapor permeabilities and solubilities of highly
carboxymethylated starch-based edible films. J Food
Sci 67:218-222

2) Edited Books
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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

Hur YH, Lee SG, Suh JS. 1987. Studies on the change in
components of y-irradiated soybean during fermen-
tation. Ann Bull Seoul Health Junior College 7:7-14.

Ciacco CF. 1983. A study on mineral contents in pro-
cessed foods. Ph.D. Thesis, North Dakota State Univ.
Fargo. North Dakota

4) Patents
Bernard S. 1988. Preproofed, frozen and refrigeration and
crusty bread and method of making same. US Patent
4,788,067

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,

should be provided in Korean.

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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