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Abstract

This study aimed to investigate the changes in nutritional components of six domestically bred soybean cultivars before and after
fermentation with Rhizopus oligosporus. Analysis of five vitamins and minerals showed that levels of vitamin B,, vitamin Bs,
phosphorus, and calcium increased in all cultivars following fermentation, with notable variations among the cultivars. Specifically,
the vitamin B, content in Daepung and Daewonkong increase significantly, by 6.8-fold and 6.7-fold, respectively, compared to
pre-fermentation levels. Additionally, Danbaekkong exhibited the highest calcium content after fermentation, at 3.90 mg/g. Before
fermentation, soybean oligosaccharides contained 3.4 to 9.0 times more stachyose than raffinose; however, these levels decreased
by over 80% across all cultivars after fermentation with Rhizopus oligosporus. The total dietary fiber content rose from 9.28%~11.32%
before fermentation to 12.57%~14.86% afterward, though no significant differences were observed among the cultivars. This study
confirms that fermentation with Rhizopus oligosporus enhances the nutritional value of domestically bred soybeans, particularly
regarding vitamin B,, vitamin B;, calcium, phosphorus, oligosaccharides, and total dietary fiber.

Key words: soybean, Rhizopus oligosporus, fermentation, nutritional component
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AAEORE= HFoA FHots B4, 1, 134T
o2 FR2 H=24 50] ArhSong & Park 199 ). 2 utg A
= o0

FZ 5HOME AR o 7S LRt AESA L
2 olojZ =, 3} FARSE YE9] Natto, 1%=2] Dhokla
o} 1dli, 1=Y|A|oFe] Tempeh, F=7} tfk9] Sufu, oFxL 2|7}
9] Dawadawa 5°] & Rt} 0]F Tempehs= A= F9
o] g&o] 7MY w2 TaAFoE YT HFe} T2
FEE shaL oy 799 £ AU, QleHAlote] &
E ASolA duld, A2, HEvlo % FudoR
AH|E 3 Qe AEZo]th(Jeong 5 2006).

Tempeht 5l Rhizopus spp.(R. oligosporus, R. oryzae 2
R. stolonifera) d-F5 A&t TAAA WHEZA SIF
A7} e 29s Ao 19 YREEA Ao 2ol olg
544 W0 R gEnT 237 490 F7l, A%, A
£ 5 ookt QEE AVRE S 2io] 4R 4 o
treFstA o] 82 4 UthKim CT 1986; Nout & Rombouts
1990). 174 SHIEl A% AZEH T Tempeh L3
T olaBekz F7bol et A2d woln] AgAl 2t
40 7]od(Hsu ‘5 2003; Lee JS 2006), Tempeh 4dF o &
01%]7]%5 ¥FAF(Hogervorst 5 2008; Handajani 5 2020), & =

AAEHE A4t HDL 5719 HEddg A (Afifah 5
2020; Zulaikha 5 2023), =¥ L I 83 Nurkolis 5
2022), & A% /A4 GTKSoka S 2015) So] Qlch.

Z|Z, Tempeh?] A F 98 A8 d4t= =Y SA4H &

3t Ale] S8 s welo]A] AE% Song
5(2021)2 Tempeh®] YEHJE}; otu|iAit Hl 11F W E
24 w93 BAQA Arrt FAF 107 EFo] et
Aol e BrA Park 5(2022)2 A9k&= HAT ofv
L A7} PDCAAS(protein digestibility corrected amino acid
score) A& E3| A F-& F-23 R oligosporus T HREO|
il A2 A w STt AL ZRISHIAL, o]0l Park &
(2023)2] AFNA R oligosporus HrEEe] MEAL % EYA
HoiAlel g A Ferdol AAEE AR e,
4 B9 AZe BEZA Tempehls B FEAE %3
A H3Het 7B, e S4H O R
A ZE 7| 4 Uk G B Ao HE T 2
Aoz R oligospoms 48 A - 59 YR Aolet 1

e A F FE A0S A AT AFoRS] YRS
A H 12} sHgiTt

e

Mz 3 Ey
1. ez
2 A7) AFARE Song 5(2021)2 ABATFNA €&

o 1 =

S - AR - He - - e - A FFAEGIHLA

2 29] 1008%0] 23 2T Yo 0
el gieko] &3 ATe 9 24L el 4 Sl 4
7o o] BEL AGIIHL ABEES T S4E
W-Z(Glycine max cv. Danbaegkong), T¥-g(cv. Daewonkong),
HS(cv. Daepung), A (cv. Saedanbaek), A1-3-(cv. Seonyu),
HA43 cv. Cheongiadhoyo]od, 27115 8lo] 47 4]
SIS FRAER BRI 20218 AT, 10
4 12¢~119 119 7|7 F E5HE Ao]E 1l $8lo] o]F
olflov] St B2 3% Bek Azstel BT g AL
AFAEC)] Bttt T FaE ARA] A2 A4
A AR AEE G20l 1AE o4 ol 9= Fol ARHA]
B oA ARESHRH

2. 3 YSE M=

I 9E = Egounlety & Aworh(2003), Azeke 5-(2007), Park
5(022)9] AxHES FEsIAT &, A2 T 50 gt 22 E
H|(IH vacuum pot 20, 3003-0083, 2.8 L, 219x380x165 mm,
Happycall Ltd, Seoul, Korea)o] ¥il <&M g AX|(HC-
IH4000, 1800W, Happycall Ltd., Seoul, Korea)= 140 Cofl A 30
1 7Hdstginh A=olA A3l o AEE HF AARE
o2, thA] A 7] E Y 2(DA-2, Kyung Chang, Seoul, Korea)o]|

A 24 2 B 2AYAG 34 AU 3¢ 2
UNAZ $71 F QBALE A 147 5 39 2AL A

Z\J\]%}F]’. o202 A7 A9 1.5%%] Zw(R oligosporus,
Wira brand ragi tempeh, Jans Enterprises Corp., El Monte, CA,
USAE HAFstedl, S¢°] E1F & EXHA ¢od
bean-cake(F-0] T3] 5A FH)) FAo] <t He FEo
Ao Bz Fofstojof ity HFZ W & Eejogd X
Aol A ot A+ HiEo s F5 B2 thy A5
o= gista Wi 1l 3 glo] Al&E Azsto] A+
£ 9Eshi 2714 2382 Fofsty| fiste] A
v 2R AHo 9 7H49] 7128 wEQon, 275C

oA 68417 St At T HaE2] IFEE> 54
AXT ANRE LR sien, ¥a S8 & NEe 5
A

AAZRSIo] 187F B8543 100 meshe] A& W& & -70C
o kA AFgIT

3. HIEIE! 24

RE IR EAL2 R oligosporus a0 25t W3}
£ AR IR} R oligosporus FE A SAGE F3 8 s &
W 22 SAA] A8, 4 FOEE A Al o
R oligosporus § WEE(EE T Ao vlehyl £HL 4
FSAMFDS 2018)9] A[8. UWHAIAH, 2. AF/JEAIHH,
22 SFAFAE A, 222 HIEFI0] IR B(thiamine),
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B By(riboflavin), BEHR] By(niacin), H[EHR By(pantothenic
acid), H]EFY] Bjy(cobalamin)®] £4 ¥PH-S 2rystga, 2+ A

Ho] BA ZAL Table 13} 7o}

4. 718 &4

R oligosporus - URE A - T A5 F7|AF £AE 4]
F5 X (MFDS 2022)9] A|8. WA, 2. AEFHEAIEH,
2.2 O|FGFHE AT, 2.2.1 F712 9] Zr<5(calcium, Ca),
Z+ & (potassium, K), Q(phosphorus, P), T} 14| (magnesium,
Mg), (iron, Fe)2] EARH-E ZFalsto] AAIoH{Tt. A4
+ ICP-OES(PerkinElmer Optima 8300, PerkinElmer, Whaltham,
MA, USAYE AREsl3lom, 242 AL nebuliser gas flow
0.50(L/min), plasma gas flow 10.0(L/min), auxiliary gas flow
0.5(L/min), peristaltic pump 10.00mp)C.2 5} 1 ZF Y4AE
BA45F o (nm)2 Ca 317.9, K 766.5, P 213.6, Mg 285.2, Fe
238.20]91t}.

5. 22|1g 24

R oligosporus F YR A - F A= ST £42 4
Z20l raffinose®t AFZHQl stachyoseS 2415+ THWang
£ 2010; Shin 5 2020). AJ& 0.1 g& JFolo] ZHSLE 1%
(wiv) A& 8Ag A zxoto] ey & A0 A&t
£4L2 Bio LC(HPAEC-PAD system, Dionex, Sunnyvale, CA,
USA)E ©0]83191, o542 100 mM NaOHZ} 100 mM

O

=AF F E58 Rhizopus Oligosporus WA A - 3 JIFAE H| 3

NaOH + 600 mM NaOAcE AFE8lA T, AHL CarboPac™
PAI1(Dionex, Sunnyvale, CA, USA), flow ratex= 1.0 mL/min, 5=
AZFE 20 pl, AE7]+= PAD(pulsed amperometric detector)S
g,

R. oligosporus & W8 A -ZT A|59] 2lo]A§ BEXAXo
Kim 5(2022)9] ®¥HS FZskAh Alm 1 g9 40 mLo
MES-TRIS bufferS &35t3), 50 Lo a-amylaseE 7}t
97C9] FL27ZNA 302 5 BHEAIZH ¥HEES 60T
7HA] W2ksto] ThA] 100 1O proteaseS 7F5ko] 60TOIA 30
E7+ ¥FSAIZ L, 0.56 N HCIZ 6 N NaOHZ pH 4.0~4.70]
HEE 243 5 300 uLo] amyloglucosidaseZ 7}F5}0] 60°C
oA 3087t WHS A TE EAuESo] Bt A|RE 4ol
ZFA|(Fibertec E, Foss tecator, Mulgrave, Australia)= ©]#}5}1l
105Col A AR AL Faislc T 7= AlRE A}
golo] TN AR YL ool B AolHf FFL

oh24]ol olste] Axtskgint.

(R-P-A-B)

B Mol =

x 100
R: AR9 W AAH
P: AR B (e
A 29 BE FHe)

B: AR F(g)
S: A= Wit FAl(g)

Table 1. Operating condition of HPLC for analysis of vitamins

Items Conditions
HPLC (Vit. By, By, Bs, Be) Agilent 1260 infinity
(Vit. Bjz) SCIEX API 4500 LC-MS/MS
Coturmm (Vit. By, By, B;, Bg) Capcell Pak UG120, 5 um, 4.6x250 mm, Shisedo
(Vit. By;) ACQUITY UPLC BEH, 1.7 pm, 2.1x50 mm, Waters
(Vit. B;) FLD 450 nm, (Vit. B,) FLD 530 nm, (Vit. Bg) FLD 396 nm
Detector (Vit. B;) UV 260 nm
(Vit. Bjp) MS/MS
Flow rate (Vit. By) 0.7 mL/min, (Vit. B;) 0.8 mL/min,

(Vit. B, Bg) 1.0 mL/min, (Vit. Byy) 300 uL/min

Injection volumn  (Vit. By, By, Bs, Bs, Biz) 10 1L

(Vit. By, By) metanol : 10 mM sodium phosphate (pH 5.5) = 35 : 65
(Vit. Bs) A : B =100 : 0 (3 min) = A 3% down/min : B 3% up/min (10) > A : B =70 : 30 (7)
- A: 5 mM sodium hexanesulfonate/0.1% acetic acid

Mobile phase

- B: 5 mM sodium hexanesulfonate/0.1% acetic acid : 65% MeOH(35:65)
(Vit. Bsg) 50 mM sodium phosphate (pH 2.5)

(Vit. Bp) A: B=95:5 (1.2 min) — 80 : 20 (0.5) — 20 : 80 (2.1) > 95 : 5 (2.2)
- A : 20 mM ammonium formate/DW, B : acetonitrile




7. EAIANE|

BAEAL SPSS L F IFH(Statical Package for Social
Science, version 12, SPSS Inc., Chicago, IL, USA)Z ©]-&5}%
th HE Zho Hgd BEREAE AEste] YEiL, 5
2t R A2 I EAHEA (one-way ANOVA)TL thEH]
9] A7 H(Duncan’s multiple range testyS =HZ] O &2 43§35}
of A5 =& R oligosporus & XA A - T J¥
dEY Fold A SHER restZ BATIAAL fojxl
A p TS R AASHA

AL F E5H Rhizopus oligosporus
=73t ATbE= Table 29} 2t €E A - 5 AlRE

0] 0.90 mg/100 g(w/w)2.
O} 040 mg100 g &
o] 7Mg &Stk T, 22 &5 oA Ta A - T
A AL TulF, Ak, A4z 0]l o
o] & BT = TR F 6H] S5 TH(p<0.001). H[EFI
Bz BE #3098 & foHo = Frtslalon, Eﬂvﬂr
LTS 684 (p<0.001), 6.7H(p<0.01) 27}0}04 SA=]
23~5.081Ech 27} Zo] A1, TR I 2595 mg/100 glﬂl
24.71 mg/ 100 g & 7} %58 TS L}E}mq H|ERR B;
I8 A JEMARE SAHA gdod, ¥ & F71s
10.30~ 17.04 mg/ 100 g WA A7t 71 =2 312
Uepith HEH Bes Ua $ 091327 mg/100 g H QS
e, 15 tiFo] 7MY 52 S UEHeH, da
A - F oA dFEE 794 FAE e A =24

Mo & rr

ﬂll

FHFS S 32 HE A {94 Zol7t gt HIEH Bpe BE
7 HAF AH ALt Tart FRE RS ACE si3le 350l ¢ W2 FFE e, dREE EF50] ¥R
o, BA¢E2 84 HIERl 5% 5, HEHY By, By, Bs, B, AT FARHAY FAPAR FAH4TE FIHoE F7t
BpolQith HlgH ] 2 ¥E A - & OFE £5 1| SHATHp<0.01). T&ASEA] Kim 5(1990)°] <=7, HF& 71
o Z2 F5 W Ea A - & ARE WSt HIER B 9 E}LEE 3t Rhizopus oligosporus 'WH FH 9] thiamine
Table 2. Vitamin content before and after fermentation of Rhizopus oligosporus in Korean soybean cultivars
Vitamin Sample Cultivars
(mg/100 g) condition” Danbaegkong Daewonkong Daepung Saedanbaek Seonyu Cheongja4ho
Non-fermented 0.90+0.03% 0.20+0.07° 0.24+0.02° 0.77+0.10° 0.24+0.08° 0.03+0.01¢
B Fermented 0.400.03* 0.19+0.02 0.22+£0.00 0.23+0.02° 0.14+0.04° 0.18+0.01¢
t-value 24.1760™" 0.2043 1.8553 10.3034™ 2.2444 -30.2589""
Non-fermented 4.64+0.88% 3.68+0.25° 3.79+0.14% 456021 4.78+1.04® 4.96+0.28"
B, Fermented 10.57+2.66 24.71+5.77° 25.95+0.54° 22.6142.26% 13.2242.43% 17.96+5.30%
t-value -42341" -7.2795" -79.7441"" -15.9290"" -6.4210™" -4.8949
Non-fermented ND? ND ND ND ND ND
B; Fermented 10.30:£0.64° 10.72:0.66° 10.67+0.76° 13.38+0.98" 17.0442.39° 13.66+2.41°
t-value -323611" -32.3090™" -28.1793™ -27.4071" -14.2508™ -11.3415™
Non-fermented 3.4140.13° 3.40+0.46° 3.08+0.56° 2.7240.19° 3.43+0.23" 3.23+0.30°
Bs Fermented 2.62:+0.35% 2.60:£0.13% 3.27+0.42° 0.91+0.21% 2.30+0.22° 2.56+0.24"
t-value 42310 3.3283" -0.5482 -1.3853 72016 3.5328"
Non-fermented 0.06+0.01° 0.11+0.01® 0.08+0.03" 0.08+0.03* 0.13+0.06" 0.06+0.00°
Bi Fermented 0.06+0.01¢ 0.06:0.01°¢ 0.06+0.01% 0.06+0.01¢ 0.07+0.01% 0.08+0.01°
t-value 0.4088 6.9628™ 1.1226 1.9628 1.9656 -6.9641"

D DB: dried basis.

2 Means with different letters (*°) within the same rows are significantly different from each other at p<0.05 by one-way ANOVA followed

by Duncan’s multiple range test.

3 The t-values' star symbols within the column indicate significant difference at p<0.05 by independent samples t-test (‘p<0.05,

sokok

<0.001).
Y ND: not detected.

"p<0.01,
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T} niacin &S B4 27}, thiamine 5, niacin $4=

2 94E daHS o 5513 tt ES Starzynska-Janiszewska
5(2016)2 red quinoa, black quinoad T} white quinoa”} H]‘:Qf{
Z]9} ¥ HF 2 thiamin} riboflavin o WEFHIL, H]
9tg YR} Rhizopus oligosporus Wa HHof| A 116«470%
wobdl B TN olAe Um HEOL} Hzol
Rhizopus oligosporus a3 vl S15fo] RS & 5= Y-S
AAIRE Axto]ar, AfoflA A=A b= LHIEMIQI niacin

g & I ade & A9t 5L 2HE HEH-

2. RI1d 82

AL 5 E5E Rhizopus oligosporus 8 A - 59 F7| &
HHS 2T AT Table 33} 2k HA B 277
5% &, AH(Ca), A(Fe), ZF(K), "I LHlEMg), A(P)°I3

0% ZET QL ThE HRET ok £ 2§ ahg
B YL 1009 o4 ol 2 74 wsreh. Bk
A - F umoA] RE EFo] foHo S5

ir &%

% TFo] 3.90 mg/g, 13.87 mg/gO R o

m“J n°

Ry
2

ov K FIO o lO ﬂP‘ i)

1 =0
— Fe, Ca 52

=2 ZsH

= o].od o 14. A8

s,

1, O n|okslA|ut E]—
FoHez 7SO, o] 2.62 mg/gO =
% R B AR 7 A3 P71

°
7343t phytic acid $Fgof

A
A7 B E QI HH(Das 5

ol= 8-S

1T o0 =2

sk,

2022; Drabo &

4E

09&

DR

LN e SRR

~1 0>

rlo

flo fol
o 2z

e 0%
U e

T

o

+= HIEH B9} ByollAl &t o= YE
01]/&1}3 Hﬂiol H]EWOML ‘:H?ﬂ' A 7} ¥
=8l ‘?ﬂlﬂH 5
J;__ l:ﬂ—.‘:.
2023). Phytlc acid
40|27} chelatingg A0 A A|Ujo|A] o]&
g ol EAsh=

phytase©]] 2]3l phytic acid”} inositolo]L} QUAFO.Z EH S}

phytic acid®] Feh-2 7H45}111 metal-chelating /4] ALtk
(Kim CT 1990). Abu-Salem & Abou-Arab(2011)} Park 5202318
T

Rhizopus oligosporus W F phytic acid $HF TAE 315}

WAL, A 771 g SV AR +

AATE.

Table 3. Mineral content before and after fermentation of Rhizopus oligosporus in Korean soybean cultivars

. Sample Cultivars
Minerals ) ;
condition Danbaegkong Daewonkong Daepung Saedanbaek Seonyu Cheongja4ho
Non-fermented 3.00+0.052 2.31+0.02° 2.08+0.01¢ 2.03+0.01° 1.79+0.02" 2.26+0.03°
C

(m;g) Fermented 3.90+0.02° 3.2240.01° 2.84+0.01° 2.87+0.02¢ 2.75+0.01° 2.9140.02°

t-value -31.067" -78.019™ -111.334™ -80.193™ -98.687"" -38.444™

Non-fermented 9.08+0.07" 7.07+0.09° 9.08+0.07" 8.83+0.10° 6.9240.08° 9.26+0.26"

- gﬁg 09 Fermented 6.74+0.04° 5.44+0.06" 6.69+0.05° 7.4440.43° 5.72+0.11% 5.98+0.10°

t-value 54.658 27.280 46.966 5.542 15.360°" 20.358
Non-fermented ~ 17.7440.11° 18.88+0.09° 19.38+0.10° 20.33+0.10° 18.83:+0.03° 18.27+0.24°
K

(ngle) Fermented 12.36+0.07° 11.88+0.12¢ 10.67+0.02° 12.96+0.03" 11.37+0.09° 12.73+0.03°

t-value 72.426™ 78.586"" 156.690" 115.726™ 131.948™ 40.229"
Non-fermented 2.34+0.02° 2.10+0.03¢ 2.33+0.03° 2.57+0.01° 2.17+0.03° 2.13+0.02¢

(nﬁfg) Fermented 2.42+0.01° 2.14+0.02° 2.17+0.01¢ 2.62+0.01° 2.27+0.00° 2.1240.02°

t-value -5.908" -1.917 11.621™ -4421" -6.789" 0.663
Non-fermented ~ 11.17+0.13° 9.42+0.08" 9.28+0.05% 12.2140.15° 9.1440.16° 10.20+0.05¢
P ,

(ngle) Fermented 13.89+0.26* 11.4340.08° 10.86+0.01° 13.11+0.06° 11.73+0.04¢ 12.13+0.02¢
t-value -12.815™ -31.102" -57.903" -9.919™ -28.186™" -66.619"

) DB: dried basis.

Y Means with different letters (*7) within the same rows are significantly different from each other at p<0.05 by one-way ANOVA followed

by Duncan’s multiple range test.

3 The t-values' star symbols within the column indicate significant difference at p<0.05 by independent samples #-test ((p<0.05, ~p<0.01,

ok

2<0.001).
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izopus oligosporus W a A - T9] &3l
g ¢ =% ZA¥= Table 49+ Zoh P2
raffinose@} stachyose 252 THAIOZE 3d} O™, Rhizopus
29 H|WoA stachyose JrF
raffinose®] 3.4~9.08f - 3HFS YERHTE ESE Rhizopus
oligosporus Wa A stachyose T 19.45~24.70 mg/g HY
oA FF 7t K4 ZolE HolA] k3o, raffinose
< 2.57~6.02 mg/g HoA AfFelt FAMDTF FolFor
713 YeRATE. $tH Rhizopus oligosporus TH
B raffinose= W8 A} v]W5lo] 82.5~93.2% ZASIR L,
stachyosex= W& &30| 98% OJA; ASIo  Rhizopus
oligosporus "I 2Jsto] 2F ZTjaido| IA HAT A
e 4= QAT 281 FF= 2~10719] pentoseLt hexose
o] 9FF @7t S FA|E Aok (glycosidic likage) O =
A=l gonl, T4 BRR el 2ol Ut o, 4
= AldHE 502 Ut} Raffinose= AdH= sucroseO]
galacotose 1247} a-1,6 Ao 2 AZAE o1 YA
2 YEMR] ko™, stachyoser raffinose®] galactose C60]|
galactose 14227} a-1,6 2302 AZAH AlGHFZ H|2HA
2 7F=Tth(Lee 5 2014). Raffinose?} stachyoset= E-J-F9] A
sta4of oJsfA AstE]A] ool WASHIQl Ao] dHF L
o] Steggerda 5 1966), ©] 2%9] S| nFo] HE T M
A B3 b wge Ao £ 4 g0 FeE3
TH(Suarez 5 1999). o]o]] wa} Ha 5(2017)2 stachyose L
raffinose®] &fo] ¥ §FAT AYS T G4 #
< T FH AFE FUSIALL, 0o]9 & AFE 2t TR
7HE AFollA EaE Wa & WopA stachyose U raffinose
= =Ygl oet G S AT E o E HHOE AL
ZETHChoi S 2014; Xia S 2019; Cai S 2024).

oligosporus T8 A

L0 AXZXO
T T =

)

4. & AO|M7 EE
A E 2 Rhizopus oligosporus g A -39 & 4]
oliw WFE S8 A= Fig 13} T Rhizopus

o
A, % AolAle AL 9.28-1132% o

UFEFH 0.1 (p<0.05) T PEo] 713

oligosporus &
A £ 518 Hole
T

ERXL Aol 7P W2 2 Utk Rhizopus
oligosporus A T, & Ao|dH TF2 12.57~14.86%= &

1 A3 vlwsto] Sk, 5 7 794 Aol §ld
th. SHH EZ Rhizopus oligosporus 'WE A - F9] H| 1o
A RE BEO) B AolHe B foH02 FAYe
o, 15 4R A 7P 3rd Ago] 50.0%(p<0.001)E 7}
Z AA S7reRr TR A 7MY 2 S YEWE o
HFol 149%°] F7Fe= Eth Aoldf+= Au 2HlE
B4R FEA] gol A7HA] olFsto] AsesS &S
A star WMo RujE F7HA HEeS £A shH, HlT, A
TS 2 gt S Sole A3 o)A A=t
(Spiller 5 1980; Otani 5 2006; Kovatcheva-Datchary 5 2015).
5o FA o] wE Alo]dFo ¥EE AHE Seo &
Kim(1995)2] A-tollA =ehge] F4g, £ A, 14571
Aeet Ao wet F Aol w7t AAF F7FsHAAL, ZH A
AlZbel BRI SHRiet. wEba] & AtollA F HaE ]
A A 1Y SAAYE o AL F AolAdF &F S
F¥= HFE AR AEETh B3 57 g Al 4
stof AR F Ao /5 AHE A4 5.79~10.58%
2 & AFoA 52AE AEE AHEE AT tixsto] A
gt EOoE YZEY, F Aol f dFE AEu & A
o5 YElWl=H, o]AZ AT A=, 1R, 224 TR
AlZE 59 7Fe 24 Aolof whE FIFe WE AR Alm
HtH(Wu & Hasnah 2018).

E AR ZA F EZFE Rhizopus oligosporus WA

=

Table 4. Oligosaccharide content before and after fermentation of Rhizopus oligosporus in Korean soybean cultivars

. Sample Cultivars
Minerals ) :
condition Danbaegkong Daewonkong Daepung Saedanbaek Seonyu Cheongja4ho
Non-fermented 2.57+0.35% 3.90+0.70° 3.33+0.45% 3.69+0.52" 6.02+0.70° 5.96+0.92°
R(alflf;‘;’)se Fermented 0.45+0.03 0.4120.07" 0.37+0.06" 0.39+0.06" 0.4120.07" 0.480.08"
t-value 10.479™ 8.555™ 11.422™ 10.975™ 13.825™ 10317
Non-fermented ~ 23.18+1.48" 24.4143.53 19.45£2.51° 24.57+4.07* 24.70:2.25° 20.24+4.22°
St(fg’ge Fermented 0.32+0.02° 0.3120.02° 0.3240.05 0.44+0.03" 0.30+0.02° 0.30+0.01°
t-value 26.688" 11.827" 13.185™ 10.265™ 18.745™ 8.190™

) DB: dried basis.

2 Means with different letters (*°) within the same rows are significantly different from each other at p<0.05 by one-way ANOVA followed

by Duncan’s multiple range test.

3 The t-values' star symbols within the column indicate significant difference at p<0.05 by independent samples #test (~p<0.01,

Hork

"p<0.001.).
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20
4 . ENon-fermented @ Fermented
S 15 NS NS 2e NS
= NS
§ ab
=
g 10 bc c bc
i
3
b=
I
= 5
&
0
Danbaegkong  Daewonkong Daepung Saedanbaek Seonyu Cheongjadho
Cultivars

Fig. 1. Total dietary fiber content before and after fermentation of Rhizopus oligosporus in Korean soybean cultivars. All
samples are on a dried basis. Different letters (*°) indicate significate differences by Duncan’s multiple range test (p<0.05).
NS: not significant. The t-values' star symbols within the row indicate significant difference at p<0.05 by independent samples

ttest. “p<0.01, ""p<0.001.

Heol WatE

d -39 e, 7714, 23Y, & 4°] 2 =

3l FHz 4B T A % 99 7RIS gl

o & AUk Rhizopus oligosporus WA THE01X] HlH= 2 d7e s ATAAEAIM R PI016089032
T FaAF A5 A=A =it T AR GE2 023)9] AP Fol #FFH e, ol AA=HY

F87HE AUH, o2 98l B AT Fit 7zAm
8571 ettt

ok
ﬂll
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Comparison of Meal Procurement and Dietary Behavior by Age Group of
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Hye Suk Won
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Abstract

This study aimed to compare food procurement and dietary behavior of single-person households in Korea. A total of 949
single-person households that participated in the 2022 Food Consumption Behavior Survey were divided into three age groups: 20~39
years (n=204), 40~59 years (n=317), and 60~74 years (n=428). Monthly expenditure on eating out was similar for the 20~39 and
40~59 age groups at around 145,000 KRW, while the 60~74 age group spent 79,823 KRW (p<0.001). The frequency of eating out
was the highest at 2~3 days per week for the 20~39 age group, with take-out occurring 1 day per week (p<0.01). Regarding online
food purchases, 35% of the 20~39 age group bought food online once every two weeks, whereas 40~59 and 60~74 age groups
had higher percentages of those buying non-online food (44.7% and 89.0%, respectively, p<0.001). Regarding dietary competency
index, healthy eating scores were the highest in the 60~74 age group (p<0.01). As the dietary competency index increased, monthly
expenditure on take-out decreased for the 40~59 age group while satisfaction with current diet increased across all age groups (p<0.01).
This study is expected to be helpful for developing nutrition education materials tailored to different life stages.

Key words: single-person household, eating out, food delivery, dietary behavior, age

M = =01} 2052d 0= 704 ojAo] 72.2%2 7HY =2 HES
A3 Aoz At k. 2020 Q1T E T AKStatics
o @ato] 717 FEls 2ol R g o|fojA dMytE Korea 2020)°f 2J5t 191 717} H= o]+ ARl wht
FE7} 7H8 Yukdolgl ot 20004 o] T of 7] AF3]A W3} 2to] 7k Qlo] 2030t = F& AFo|u g, £ 5 APEE
2 Q9] 191 7F7 RHFQ /b7 9oz A WA E9l Q) 0o]]E, 4050t Eelo] &, 5, 71 FjH B &
ChKang & Lee 2016). BAFE Felete] 144 747 5 191 59 OlR=, 60-706] o) WA At 53} o] WA
7bo] "]Zo] 20008 15.5%91A 20109 23.9%, 20159 A<l o] 7} hRELS o]Fu gt 3 T 40~50th ] ]
27.2%, 2022 345%= F7tPa= HIaotal QUrk(Statics & HET}F 60~70th 2] o] & H|Eo] F45] FopX| 1L 1o

Korea 2023). A% <] Z# 7154 (Statics Korea 2024a)]] o] 59 AAA o7t FUFSHL S FEE EoMA= 5 F
oI5t 191 7 2052 0] 41.3%7HA] Z713F Aoz A 17 191 7Hte] Wl S B vk QIoh(Kim SJ 2023).
Skar Qlom, 2022 d0]= 30tf ©]5ke] H&o] 36.6%= 71 CHFSE 2159 At 9, A1F Ab o) g} AstE
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QI3 Af8] Wisk AFele] Aol Be Haks 7hHet 7}
HolA A o] B A gAsHe u
X, ¥, glo] ok 59 olgo] the F715
ofm, B3] 1) 7} AA|H, A%, A 5| HEo)A o
Aol J2F 5 9ol 191 772] Azl tha Tilo] 7}
sk 9lek. 191 /9] AgEe] BARE B2 948t of
W AYE, e A A(lee S1202) L ¥ BN vIEE
QU3 A AGA] BET} EobAE BA| Fol Hisx
9ITHON 5 202). TG AF HH A B AL M B
o} AR AL So| Y Y 5= FQ BAZ B
T3 v} QIth(Kim & Kim 2023).

190 7Fe] A4 GTE F2 PF, FUE FARY
52 fgos oRozom 2002 605 19 7t
crel Zhol] el QANIET Eor(Lee 5 2020), 191 7FF-
o AP} et 2otel 4F 7Y W WY Wt B
28 ®H 1%t v} Qlth(Jin & Oh 2016; Lee HJ 2022). T+ 19
A-304] Blgk A AFolAE 18] 477} kel b 2
HAFE o] § HEr} o £ A4 7Yulgo] o gon,
HAT X e AST 5o BAVL BUHSS Bt ot
9JtH(Choi - 2019). Hong & Kim(2021)%. 20~30t 2} 40~50t]
191 7F ekl bl Hs) Hjetst Hlolaoks: ofgol g
A4 59 9ol & A0z Bustd) ko3| 24
Al THE Aol vls) A2 ghort AjAre] Thopy
ofL} Aol REak3(Ahn YJ 2019), A<l 3 47

B7h AstElo] glou] thel Zhe] sy 191 /7o) At
S0l DFYAYEF 5o WHBo| o B Aoz

13kl QUTHChoi 5 2020).
A

Lo ox O Ml K

AL o] TAELY-2 Z419] AH|, AF9] ufj, AAf
AL E S BAE BE 7HR9F £33 Eok=H(Sul
S 2007), 191 7H- 7H19] AL fo] ZAELYI o whE 9]4]
2H]A%0] ZpolE EAT AEo] 1o (Choi 5 2019;
Jang 5 2024), AH|RpO] AT ARG HE 75| 9
o FEAAATLAA LT AYLAFAE(Lee &
20145 &goto] 191 7He] AL PeE A% A+

A1 A8
2

=
HE Hlwgt A7t FE APEojgong FJAFolA 1
FS7MAE AFHE EFoto] Aol =& A4E e

£ Hjug Ae F53 Aol
weba & AoAe SRR A AUl AFE
20228 A FAH| P AL AR E FEoko] 191 7FEY] A
HE T 20~394], Tk 40~59A], Tk 60~74A| = F-F5to] Zh
=]

g QF 24 2 FH, 4F 7Y FH, & A
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AT AN e UL S T 71 2ARE AT

1. GIECHAS
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Table 1. General characteristics of single-person household respondents by age
. 20~39 years 40~59 years 60~74 years Total
Variables (n=20y4) (=3 iy 7) (n=42yS) (n=949) p-value
Men 46.1" 42.6 18.6 328
Sex <0.001
Women 53.9 574 87.4 67.2
Marital status Unmarried 99.8 86.4 80.7 88.3 0,001
Married 0.2 13.6 193 11.7
Middle school or lower 0 2.0 55.5 25.9
Educational level High school 15.1 52.1 40.2 34.1 <0.001
College graduate or higher 84.9 459 43 40.0
Sale, service 27.7 48.6 233 29.9
Administator, professional 63.3 30.5 2.1 28.6
Occupation Agriculture, technician 5.1 17.5 38.1 22.8 <0.001
Housewife 0.0 2.8 349 16.6
Others 3.9 0.5 1.5 2.1
<1,000 22 1.5 21.1 10.7
1,000~2,000 83 12.6 519 29.2
Monthly income 2,000~3,000 65.4 42.7 17.8 389
(1,000won) 3,000~4,000 21.5 325 7.0 17.1 <0001
4,000~5,000 1.2 59 2.1 2.6
>5,000 1.4 4.8 0.1 1.5
<400 39.8 40.6 519 45.5
400~600 34.6 30.2 20.6 27.3
Monthlv food 600~800 16.1 17.0 12.4 14.6
expen di(izre y( 1 ’gg owon) 800~1,000 2.1 6.6 29 33 0.029
1,000~1,400 1.8 1.7 32 2.4
1,400~1,300 5.6 3.7 9.1 6.8
>1,800 0.0 0.2 0.0 0.0

l)%

All estimates were generated to represent the Korean population using sample weights for the analysis of the food consumption behaviour
survey, and the SPSS survey procedure was used to account for multistage sampling and an unequal weighting design.

295 4 ASHL2 AFd o] T2 F2Z 1 Aol7} gl
o, glo]Zopo] £Q 5= U A& 20~39A4] 42,848,
40~594] 47,195910.2 60~744]9] 32,8560] H]3] 9-2]Z 0

2 =9ItH(p<0.05). Table 30412} Zo] 4] Hlx e} uig ul
= dgol E F94Q1 ZolE Hof 20~39A= 15:0]
2~3Y0], 40~594|2} 60~74A]= 1520l 1go] 7P woral, v
g Y= 20-3941E 1520 1¥0], 40~59A&= 250 1¥0],
60~74A1= 120 190] 7P EWATHp<0.001). 2J2], 8, H|
o|Fokzo| QtHETH FAAR AL offth= H[Eo]
20~39412} 40~5941= Z+Z} 29%, 26%°1H 60~74A1= 9%
Estal, A8 ZAZE HA @ethe HlE2 20-39412k
40~59A41= Z+Z} 37.9%, 48.5%01 HHA 60~744]= 78.6%= Wl

% =7 HEFTHp<0.001).

919 2#g wFo] & u, 1] 7HE F 20-39A1= 94
H1E @ AT} w34 o]-§ Wk} #11, 40-59A41 €14
7 glo] =0k H]-go] Eom, 60~744= <14 H|-B3} R
4] o8 Wl BE7F Sl o Ao gt oEert
2 € 5 AT Bl 7ol =8 19l 7S] oA E
QA M7} 31, 250 S7IERE 94 Rlert gobde
219t vF 9lom(Kang & Jung 2019), BT} Ho| 2ok +
A Bl 20-30M171A] = F7Fsttht ol Zrashy 191 7+
T T Zhel Hsl 140% HE w2 AoE Egh H
QAth(Lee KW 2020). E3F 9]4]7} vl G412 2= 31 o
H7F 20~50t) AF oML BHlE FA4E £7171 S,

HI
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Table 2. Expenditure on eating out, food delivery and take-out of single-person household respondents by age

Variables 20~39 years 40~59 years 60~74 years Total p-value
Monthly expenditure on 146,188+7,0931° 144,173+7,290° 79,823+5,319° 123,395+4,144 <0001
eating out (n=186) (n=280) (n=282) (n=748)
Monthly expenditure on 60,365+5,265 56,382+4,330 48,773+4,233 54,340+2,986 0.151
food delivery (n=126) (n=125) (n=93) (n=344)
Monthly expenditure on 42,848+3,283* 47,195+3,622° 3’2,856ﬂc3’,201b 40,966+2,115 0012
take-out (n=104) (n=88) (n=46) (n=238)

) Mean+S.E. (won).

Different superscript letters in a row indicate significant difference (p<0.05).
All estimates were generated to represent the Korean population using sample weights for the analysis of the food consumption behaviour
survey, and the SPSS Survey Procedure was used to account for multistage sampling and an unequal weighting design.

22, 51¢] 502 7MW 4417} o947k 38 o]l
U 607441 e 3412 2717] S8, S8 e ool
A7} F5 0|59 Z 3} (Korea Rural Economic Institute 2022)

OF =2 Ao HIert YFE B E wHgAge] B
= S/ & S AT W, S 191 7] 914
3t HolZokR 48] st A4S & 2A4e A% B
o] 9o Aor AlrdEr

o
=

3. AE T SHEl
A e 28Rl AFE 9 ¥t 7FEAE Y HlkE,
i 9 AA9] A EEE FARE A= Table
2o dF AF 1 ¥l Pt 1500 13]o]H Ay
Aol ATt 2RI A 9] AF Y HIEE 20~394]
270 13]7} 353%% 714 =01} 40~5942} 60~744=
281 YL 1A erethe HlEo] 7 44.7%, 89.0%=
7P =oF T3 Aol H Y Thp<0.001). 7FHAE 9 ¥l
T 2E AggloA 2539 187} 27-31% =22 713
=01} 60~744= 12hof| 13] u|utE 263%= =] Yebdch
(p<0.001). &4} ¥l 190 18] o]4} ZH}E Shoh= H]Eo]
B 61.2%0]H, 60~7487F 72.5%& 7H E9FTHp<0.001).
9 AE 79 P 2H= v]Ro] E off 203941 21
AE 1 9 7R 7Y HTE7} =2 Zlo] EA1Id], ot
Q1 7hof ¥lgf 191 749] A& ¢ WI=7F Yo v (Lee &
2015), 30~40t] 191 7}5Lo] Aul Fr7} QB 207 o
A Aapsb A AEHTE 74 E] B B2 &S 5
) (Nam & Kwon 2018), 22}0] A]&3} 7}g7HH 4] 19 512
L o]y} Z71ee= 7hagtth(Lee KW 20200 B9} &

‘:‘i
]J.

E rlov

e e

2T
ARhek T3 191 7h AA 2 E35] 60~744= X 1T}
2 o] EAAHE, 191 7o) &9 17t 15 103]

A

ol 13
A 3HtJo & Oh 2019; Lee &

Zo4 4 51571 o FrlRchs Aaeh o
2020) &Eg'w—— X]—_[_ 0]__ /\]_;:5_1:

NAA thAETZH 1EY, =5 59 T A=t F
7¥5kal 4] o] Wolx| B & (Ahn & Park 2020) o] that
243t o] "WQT Aoz AtgHTh. A AAe] oigt
TEEE= 60~74419] Fatgto] 7H} ooy Agdids &
9]ZQl z}o]E Ho|zx| otrh. Hong & Kim(2021)d} Lee
HJ(2022)= 191 7Foll A 20~30Aﬂ A ET} 60~700] AP
o] A vhEE7t w2 Z o8 Bt Hf Stk

4. AlMiEt 0| TAEL

AFE 191 71+9] A4S glo| T AL v WSk Ayt

L Table 59} Zt} HEgr B "o 24L& T glo| A
Bt o] tfgt H HA,E HAFS o 20~394](3.58%)2t
40~594](3.237), 60~744](2.897)7k0] |-2]A QI x}o]E H G
on BE EA 20394171 7P =2 H4E UEiH
(p<0.001). A7} E= AF F40 S-S T Zolmasd
of tiet Hdt HE 20-39M1(3.475)2F 40~5941(3.347),
60~74A1(3.137) Ztoll §2JAQl Aolg EH O™ (p<0.001),
20~394|2} 40~50M = AR} JUHES TE5te] Hi=
He' T} ‘HACCP 5 QUSAIEZ Fdst= HAOIA, 60~74
Al 7o U A2 7HF4 oF o ohat Ao s
AAbsk= HA oA =2 HA4E UERITHp<0.05).

Lee & Lee(2016)= 121 7H12] A& o] ZAERI S H
o) F1Y, FHE, A9, AF13 528 b}—Lr%ittﬂ
20~39A4= o7t HelSt o™ 50t o)A 7t A
T3 FHAEQ AoZ Bttt EJE Jun S(2018)—
191 7H9] AlE F4] 7382 B4k 10~20t= w42k

B - 7hE 379, 3040t 1F - A% $79, 507 ol
o &34 - £XAY F799 vlgo] HrhI SEon, Lee

020/ 191 77e] A So| mAEtAS A5, A%
DAY, AYETHNY, FEPOE ERsgEe A
4o FYYT AFTRAGe] 7 g0l For w9
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Table 3. Frequency of eating out, food delivery and take-out, dependency on outside food of single-person household
respondents by age

Variables 20~30 years 40~50 years 60~70 years Total pvalue
(n=204) (n=317) (n=428) (n=949)
Everyday 4(1.4)Y 4(1.6) 1(0.1) 9(1.0)
4~5 days a week 17(12.2) 15(8.6) 7(3.3) 39(8.4)
2~3 days a week 32(30.4) 41(23.0) 18(11.4) 91(22.3)
Froquency of One day a week 38(25.9) 61(28.1) 63(34.2) 162(29.2) 0,002
eating out  QOne day every two weeks 30(21.1) 58(25.1) 49(29.6) 137(24.9)
One day a month 13(5.6) 28(11.2) 36(17.4) 77(10.9)
One day every 2 to 3 months 0(0.0) 3(0.8) 0(0.0) 3(0.2)
Less than one day every 2 to 3 months 4(3.3) 6(1.6) 9(4.0) 19(3.1)
Everyday 0(0.0) 0(0.0) 2(2.7) 2(0.6)
4~5 days a week 1(0.6) 2(0.7) 1(0.3) 4(0.6)
2~3 days a week 31(25.2) 19(11.3) 13(10.4) 63(18.4)
Frequency of One day a week 73(40.3) 63(36.4) 25(25.2) 161(35.9) 0,001
food delivery One day every two weeks 46(25.4) 78(38.0) 31(27.0) 155(28.9)
One day a month 14(8.6) 24(12.0) 38(29.5) 76(14.1)
One day every 2 to 3 months 0(0.0) 2(0.6) 2(1.5) 4(0.5)
Less than one day every 2 to 3 months 0(0.0) 3(1.0) 7(3.4) 10(1.0)
Everyday 0(0.0) 0(0.0) 0(0.0) 0(0.0)
4~5 days a week 4(9.6) 4(2.5) 0(0.0) 8(5.8)
2~3 days a week 10(11.6) 10(10.3) 6(6.8) 26(10.3)
Frequency of One day a week 47(32.3) 37(31.8) 25(39.2) 109(33.6) 0244
take-out  One day every two weeks 42(29.7) 51(39.5) 16(27.3) 109(31.9)
One day a month 16(16.2) 23(12.6) 14(21.8) 53(16.3)
One day every 2 to 3 months 0(0.0) 3(1.5) 0(0.0) 3(1.4)
Less than one day every 2 to 3 months 1(0.6) 3(1.7) 5(4.9) 9(1.8)
Can't eat normally without eating out or 29(17.9) 26(12.9) 9(2.4) 64(9.8)
Dependence delivery/take-out
on If not eating out or delivery/take-out, it can 91(44.2) 101(38.6) 75(19.0) 267(31.5) <0.001
outside food be partially replaced by home cooking
(%) Doesn't matter at all without cating out or  84(37.9) 190(48.5) 344(78.6) 618(58.7)

delivery/take-out

Y numbers (%).

All estimates were generated to represent the Korean population using sample weights for the analysis of the food consumption behaviour
survey, and the SPSS Survey Procedure was used to account for multistage sampling and an unequal weighting design.

Foll 4] 20-39419) v o] AThHOR EThT Sloirk £ A Ao] o] R0l olo] HE AT WeHS wosto] B 4|
TolA 20304004 W oo S T ola  AY AEE s Ao] vy Aow Amt

Efelo] REg BT ol %A 203049 949] Y A%

AT wE 9 el 79 WEs} 2 Aol ws) e 5 AlE ofziX|Sol o/Al HIS U AlMEH iETolo] B
Av BAE 5 YL Zolth T ANY golmavide AW 19 7o) AYBYASE Muy vk
MQlntet 244 th2mg AEAQl A4S sol LA B Table 63 2 ABBARAS: F A% AL o] g
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Table 4. Frequency of food purchases and eating alone, and satisfaction with current diet of single-person household

respondents by age

Variables 20~30 years 40~50 years 60~70 years Total p-value
(n=204) (n=317) (n=428) (n=949)
Everyday 0(0.0)” 3(0.7) 2(0.5) 5(0.5)
2~3 times a week 55(24.5) 108(36.9) 114(28.8) 277(29.0)
Frequency of Once a week 103(49.2) 140(42.8) 194(45.7) 437(46.3)
food purchases 0.514
on site Once every two weeks 36(20.7) 52(17.1) 87(19.3) 175(19.3)
Once a month 8(4.6) 14(2.5) 27(5.0) 49(4.4)
Less than once a month 2(1.0) 0(0.0) 4(0.7) 6(0.6)
2~3 times a week 4(2.6) 7(3.1) 3(0.3) 14(1.7)
Once a week 38(22.3) 32(12.7) 9(1.3) 79(10.7)
Frequency of Once every two weeks 75(35.3) 51(17.1) 12(2.3) 138(16.5)
online food <0.001
purchases Once a month 53(22.2) 51(12.9) 16(2.7) 120(11.4)
Less than once a month 14(7.3) 28(9.5) 16(4.3) 58(6.4)
No purchased 20(10.3) 148(44.7) 372(89.0) 540(53.4)
Everyday 4(4.4) 3(1.9) 1(0.3) 8(2.0)
2~3 times a week 39(23.4) 74(26.3) 38(7.9) 151(16.8)
Frequency of Once a week 67(27.8) 85(23.1) 78(20.8) 230(23.6)
processed food <0.001
purchases Once every two weeks 70(31.0) 82(27.2) 132(30.0) 284(29.8)
Once a month 16(9.6) 34(11.5) 68(14.8) 118(12.4)
Less than once a month 8(3.8) 39(10.0) 111(26.3) 158(15.4)
More than once a day 123(50.0) 182(54.3) 312(72.5) 617(61.2)
4~5 times a week 34(19.0) 52(18.6) 45(9.1) 131(14.4)
2~3 times a week 38(24.8) 42(15.9) 29(8.1) 109(15.3)
Frequency of Once a week 4(3.3) 18(4.7) 15(4.1) 37(3.9) 0001
eating alone Once every two weeks 3(0.7) 4(1.3) 3(0.5) 10(0.7)
Once a month 0(0.0) 6(1.5) 8(2.2) 14(1.3)
Less than once a month 2(2.3) 2(0.6) 5(1.0) 9(1.3)
Don’t eat alone 0(0.0) 11(3.2) 11(2.5) 22(1.8)
Satisfaction with current diet 3.38+0.06 3.38+0.05 3.49+0.04 3.42+0.03 0.160

Y numbers(%) or MeanzS.E.

All estimates were generated to represent the Korean population using sample weights for the analysis of the food consumption behaviour
survey, and the SPSS Survey Procedure was used to account for multistage sampling and an unequal weighting design.

7 AP 60~7443.558)Y= 20~394](3.337)9F 40~594]
GA4Ehel B8] §IH R B p<00D), AR BF F
o} A ste] FHH R NP folHoR B
A48 BATHp<0001). £ BE Aol A Ak, 7Y,
E28 52 ol AW W47t Mg A gk &
A% 44T PO o B AL 40-598(348%)
20-398(3318)%k 60-74H(3378)e] ]3] FOAHOR %3k
O(p<0.05), A% EF F AF Ad A 4o} sk
A S TN B A4S BATHp<0.05). B3 L
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Table 5. Responses on the two types of dietary lifestyles of single-person household respondents by age
Variabes MR s A0S0 e 60T v ol e
Prioritizing convenience or taste
I tend to eat bread or fruits more  3.55+0.06™ 3.08+0.07° 2.62+0.09° 3.08+0.04 <0.001
casily than rice
Home meal replacement (HMR) is 3.59+0.07" 3.16£0.07° 2.56+0.08° 3.10+0.04 <0.001
often used
I have many tastes, so I often change 3.35+0.06" 3.150.06° 2.95+0.06° 3.15+0.87 <0.001
my diet
I like to try new foods 3.61+0.07" 3.350.06° 3.1240.06° 3.36+0.04 <0.001
When choosing food, taste is 3.76+0.06" 3.50+0.06° 3.29+0.06° 3.52+0.04 <0.001
prioritized over cost
Mean 3.58+0.04" 3.23+0.04° 2.89+0.05° 3.23+0.03 <0.001
Prioritizing health or food quality
I tend to consider calories and 3.43+0.08" 3.30+0.06" 3.19+0.06° 3.31+0.04 0.027
nutrients when I eat food
I tend to check the level of quality 3.25+0.09 3.29+0.06 3.09+0.08 3.21+0.05 0.143
compared to the price of food
I tend to buy food that is certified to 3.28+0.07° 3.4120.05" 3.02+0.06° 3.24+0.04 <0.001
be safe (such as HACCP)
I try not to eat anything bad for my 3.5120.06" 3.69+0.06° 3.74+0.06° 3.65+0.04 0.025
health as much as possible
I tend to eat regularly 3.3120.09" 3.56+0.07° 3.83+0.07° 3.57+0.05 <0.001
When choosing food, safety is pri- 3.35+0.09 3.40+0.06 3.26+0.06 3.34+0.04 0.266
oritized over price & taste.
Mean 3.35+0.06 3.44+0.04 3.36+0.04 3.36+0.04 0.182
Overall Mean 3.4740.04* 3.3420.03° 3.1340.04° 3.31+0.02 <0.001
) MeantS.E.

Different superscript letters in a row indicate significant difference (p<0.05).
All estimates were generated to represent the Korean population using sample weights for the analysis of the food consumption behaviour
survey, and the SPSS Survey Procedure was used to account for multistage sampling and an unequal weighting design.

T-(Kwak TK 2016)9] A]o]4df-2F 40 A HF REHS
BasiAL, 191 7Ht9] W2 247 AE Ade A4t
o] e HFH(Kim & Kim 2023)E F98 A2 7|5t
HE Aok wheba] 191 7FE9] vkt A& AdFet A4, 1t
24 HAH 7S A% d¥wso] a7H 3 S it
AL AR =0 24, vid, Ho]aoke] 9 A&
2 ARSI 50to] IAE 7 ARHEE B4 4
IH= Table 72 ZTh. 40~59A|0 A= A& A=A =71 S7F
dE g g A5 HolZokk i A&Edqo] A=
) (p<0.05), o]t A Ah= 191 7H2] v, Ho] Aok
o] Z7totH AFLAFA S F AT AL I=F F7t
ZrAagth= A3k (Hong & Kim 2021; Lee HJ 2022)9HE 23]
gt} WOl 60~74Ao A= AR IHFA STt SIHESE

94 g 20| F7bsHe WAZ Hol(p<005), 9 ATFE
o F3teRe ThEA] et B3t BE AgdolA Aug
APt FASE B AT HREE STk A

O &2 U TH(p<0.001).

[@]e]-
i |

u=
A 191 7470 9% 4] o] gyehot A
s3] $iste] St EAA ATANA A
ot 2022 AFAB| P 2A AR BGBLo] 191 717 949
.2 20~394(2048), 40~594|(317), 60~744|(428%8)& L}
o] B AT NS 2okt et ek

oh:l]—zj'

=2 v O]

i

E4Lg2s 20:394= HIE, tiE ol Bl&o]
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Table 6. Dietary competency index of single-person household respondents by age

20~30 years

40~50 years

60~70 years

Total

Variables (n=204) (n=317) (n=428) (1=949) p-value

Dietary competency for healthy eating

I tend to eat breakfast and eat regularly 3.20+0.01'° 3.47+0.01° 3.930.01° 3.56+0.04 <0.001

I don't overeat and eat as much as I need 3.50+0.07 3.5540.05 3.57+0.05 3.5440.04 0.723

I eat a variety of foods evenly for proper 3.28+0.08 3.40+0.06 3.37+0.05 3.35+0.04 0.450

nutritional intake

I usually eat a lot of vegetables, fruits, whole 3.24+0.07 3.35+0.05 3.33+0.05 3.31+0.03 0.351

grains, etc.

Mean 3.33+0.07* 3.44+0.04° 3.55+0.04° 3.44+0.03 0.008
Dietary competency for food safety

I tend to prioritize safety over price or taste 3.28+0.10° 3.49+0.06° 3.27+0.07* 3.35+0.05 0.020

when choosing food

I know the harmful factors in the production, 3.17+0.09 3.32+0.05 3.26+0.06 3.25+0.04 0.256

distribution and consumption stages of

agri-food

I know safe storage and recipes for each type 3.06+0.09 3.31+0.07 3.26+0.05 3.21+0.05 0.050

of agri-food

I don't eat foods that are potentially harmful, 3.72+0.10 3.78+0.06 3.68+0.06 3.73+0.05 0.471

such as suspected spoilage, even if it's a waste

Mean 3.31+0.08% 3.48+0.04° 3.37+0.04% 3.3840.04 0.043
Overall mean 3.32+0.07 3.46+0.04 3.46+0.03 3.41+0.03 0.112

D Mean+S.E.

Different superscript letters in a row indicate significant difference (p<0.05).
All estimates were generated to represent the Korean population using sample weights for the analysis of the food consumption behaviour

survey, and the SPSS Survey Procedure was used to account for multistage sampling and an unequal weighting design.

Table 7. Linear regression analysis of monthly expenditure and dietary satisfaction by dietary competency index of

single-person household respondents for each age group

Dietary competency index

Variables 20~39 years (n=204) 40~59 years (n=317) 60~74 years (n=428)
B estimate  95% CI p-value B estimate  95% CI p-value B estimate  95% CI p-value
Monthly 17,625 (-3,181, 0.097 -7,787 (—30,665, 0.504 24,643 (6,521, 0.008
expenditure on 38,430) 15,091) 42,765)
eating out
Monthly -7,047 (-15,338, 0.377 -17,573 (—28,020, 0.001 -7,606 (—22,537, 0.316
expenditure on 1,796) -7,126) 7,325)
food delivery
Monthly -6,771 (-22,733, 0.121 -10,506 (-17,345, 0.003 -4,633 (-14,878, 0.372
expenditure on 8,639) -3,665) 5,613)
take-out
Current dietary 0.439 (0.246, <0.001 0.374 (0.179, <0.001 0.259 (0.133, <0.001
satisfaction 0.631) 0.569) 0.386)

CI, confidence Interval.

Values are adjusted for age, sex, marriage, education, occupation, and household income.
All estimates were generated to represent the Korean population using sample weights for the analysis of the food consumption behaviour

survey, and the SPSS Survey Procedure was used to account for multistage sampling and an unequal weighting design.
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Abstract

This study examined differences in breakfast habits, mental health, and the prevalence of allergic diseases among 9,549 adolescents
from father-headed and mother-headed families, using raw data from the 2017~2019 Korea Youth Risk Behavior Web-Based Survey.
Of the total participants, 44.6% came from father-headed families, while 55.4% were from mother-headed families. Single-parent
adolescents showed the highest likelihood of eating breakfast every day of the week (24.5%), but they also had a significant tendency
to skip breakfast entirely (24.3%). There was no significant difference in breakfast frequency between those from father-headed and
mother-headed families. The perception of stress and subjective health status did not differ significantly between adolescents from
the two types of families, although subjective health status did show significant differences among boys. Depressive experiences were
notably higher in adolescents from mother-headed families (33.0%) compared to those from father-headed families (30.8%).
Additionally, the prevalence of atopic dermatitis and allergic rhinitis was significantly greater in adolescents from mother-headed
families (24.2% and 32.1%, respectively) than in those from father-headed families (21.1% and 26.5%, respectively). These results
indicate the need for tailored nutrition and health guidance programs for adolescents from single-parent families to support the role
of the absent parent.

Key words: father-headed families, mother-headed families, breakfast, health, adolescents
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Table 1. General characteristics of adolescents from
single-parent families

Variables Criteria n (%)
Male 4,736(49.6)
Gender
Female 4,813(50.4)
Middle school 4,438(46.5)
Grade )
High school 5,111(53.5)
o Upper 1,924(20.1)
Subjective Middle 4335(45.4)
economic level
Lower 3,290(34.5)
Self-house 8,689(91.0)
Residential form Relative’s house 219(2.3)
Others 641(6.7)
Metropolis 3,747(39.2)
Residential area Urban 4,638(48.6)
Rural 1,164(12.2)
o Yes 9,321(97.6)
Korea nationality
No 228(2.4)
Total 9,549(100.0)

s b Hade obdaiaet A7 A 23

\l_lE
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I 7}9) B2 7.7%, 7.5%, 7.3%, 7.0%, 6.9%Z2 L3
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Education - 2019). -2|uet A7 FRAONA oFd 2
AE2 AL 2U7He] ZAER st it ol TE %
il 10~184] SS9 of AAES 20199 33.9%, 2020
W 41.6%, 2021 32.4%, 2022 33.1%%E HIE=d
(Ministry of Health and Welfare 2023), & St 714 H4AY
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7qQ1e] BT} 2o ¥ B2 JTFE A Hrh(Pereira
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Table 2. Breakfast frequency among adolescents from father-headed and mother-headed families

Breakfast frequency -value
Variables
0/wk 1~2/wk 3~4/wk 5~6/wk 7/wk (p-value)
AFHF? 1,068(24.7)" 858(19.9) 706(16.1) 647(15.1) LO48(243) 9 39(0,063)
To(tjl:;g?;“s AMHF?  1254(24.1) 929(17.9) 876(16.4) 868(16.7)  1,295(24.9)
Total 2,322(24.3) 1,787(18.7) 1,582(16.6) 1,515(15.9) 2,343(24.5)
Male AFHF 568(24.4) 442(18.8) 354(14.9) 350(15.2) 628(26.8)  4.66(0.365)
(n=4,366)  AMHF 597(25.1) 395(16.6) 366(14.6) 382(16.2) 654(27.6)
Sex
Female AFHF 500(25.1) 416(21.3) 352(17.6) 297(14.9) 42021.2)  §.65(0.082)
(n=4,813)  AMHF 657(23.2) 534(19.1) 510(18.0) 486(17.1) 641(22.5)
Middle AFHF 503(24.8) 399(19.9) 313(14.6) 269(14.0) 537(26.7)  6.66(0.176)
(n=4,438) AMHF 616(24.8) 405(17.2) 383(15.2) 377(15.5) 636(27.4)
Grade
High AFHF 565(24.6) 459(19.8) 393(17.1) 378(15.8) S11227)  4.04(0.413)
(=5,111)  AMHF 638(23.7) 524(18.4) 493(17.2) 491(17.5) 659(23.2)
Upper AFHF 224(22.3) 202(19.0) 154(14.3) 145(12.9) 318G31.5)  3.46(0.505)
(n=1924)  AMHF 212(24.0) 145(16.1) 129(14.2) 130(14.3) 265(31.3)
Subjective - 1dle AFHF 521(25.4) 402(19.7) 344(16.6) 309(15.9) 468(22.5)  9.93(0.054)
economic
level (0=4,335)  AMHF 540(23.5) 388(17.2) 396(16.9) 385(16.9) 582(25.5)
Lower AFHF 323(25.5) 254(21.0) 208(16.7) 193(15.6) 26221.2)  2.62(0.661)
(n=3,290)  AMHF 502(24.8) 396(19.5) 351(16.7) 353(17.4) 448(21.6)
D n (%).

2 AFHF: adolescents from father-headed families.
9 AMHF: adolescents from mother-headed families.

5 2011; Ricotti 5 2021). Lee 5(2019)2 3HH 7443} QkE
2 71 253H9] A4 ST RS W 2 2
Sabio] olIAAE FAMOR S Holhd Pit vl g
o] . s1g st foIsHl oleha Baslelch FRE
7 9] o AIAE FHlsi AL FRE] B 2]}
= ZHT} o]gZo] Jloug H L} AJPAFofA FHE
® Ago] obxl A4go] BA et Aoz walth g,
2 Q7oA TR B} 4T} wA 1 B4 7 ok
A2} WEE fofg Aol } GIgiEd, ol AT B oj4
o) ApelgEoR ghlo] BRI} QukAel Aol Ruel
AL HFEYAEA o] v H F55HA o] Foix]7] o
2ol vehd 2x3E g7

AAE9 obd ZAEL 20199 EoHAo] 36.9%, oJ5HAY
0] 34.6%°l| A 20243 Z+Z}F 40.2%%} 44.7%= F-E3] =715}
3L Qo H(Ministry of Education 5 2023) =R AZ G F A}
oAl 10~184] SF=9] oFF] AAEZ 20149 27.4%°04
20218 41.6%71A] =715kt 20220 33.1%%2 A4S A9,
A &PA w2 £5£02 BRI EJTH(Ministry of Health and

Welfure 2023). 32-99] o} 24 SHASFELE ofY
ek, QAo Qo] SItHe Ao EEA 9
A5 obRAA] et BAs E04 A4lo] b Z7ket
A tH(Wesnes S 2003; Mahoney 5 2005; Timlin & Pereira
2007; Fujiwara & Nakata 2010). o]o]] HAEX| O] F4AHS
AT QBT HNE OFIAAE A2A b FBS
Egto] A4l oF AN ERAL AR Ak 1
S A4 B4US9] ol ZHBLS £T, 53] & Al
A e set ol g 1Y B4l of AUBE
8L Fol JaEE9] ofAANE AHsH] S &

et mhAY 9bA JYAIET} o] Fof Aok & Aol

9 T

3. BIRE A 718 2Rt 71 HAEO| 242 MEY
SHER 7P o] AEFH A QIX9F T2 A7 H
S T4 A= Table 33} ATt AA| gl A AEH A
= o] 7]0] 44.8%, ZF 710] 384%, A9] 74|
%50l 168% wolled, FHA Y GHe 50l

64.5%, H5-0] 26.0%, L&o] 9.5% <=o| Tt F2}F 7Py =

0,
)
Ir
o



Vol. 38, No. 1(2025)

SET 71 HAE 9] oA} A7) A ’s

Table 3. Perceived stress and subjective health status among adolescents from father-headed and mother-headed families

Perceived stress

-value Subjective health status -value

Variables
Much Little

Rarely (p-value) Good

Moderate Bad (p-value)

AFHF?  1912(43.7)" 1,673(39.0)  742(172) 53  2,843(65.0) 1,112(25.8)  3729.2) 416
Total subjects AMHF?  2369(45.2) 1,993(38.6)  860(163) (0.296) 3317(63.4) 1,367(259) 538(10.6)  (0.059)
Total ~ 4281(44.8) 3,666(38.4) 1,602(16.8) 6,160(64.5) 2,479(26.0)  910(9.5)
Male ~ AFHF  824(352)  975(41.7)  543(23.1) 500 LO97(71.9)  487(20.9)  158(7.2) 1064
(n=4366) AMHF  830(35.0) 1,02343.4) 54121.7) (0385 1,656(68.1) 531(22.5)  207(9.4) (0.009)
Sex Female  AFHF  1,088(54.8)  698(35.6) 19909.6) 377  1,146(562)  62532.0) 214(11.7) 408
(n=4,813) AMHF 1,539(54.6)  970(34.1)  319(11.3) (0.168) 1,661(59.1) 836(29.1)  331(11.8)  (0.098)
Middle ~AFHF  874(432)  764(37.7)  383(19.0) (34  1,403(69.2) 494(244)  124(64) 439
(n=4,438) AMHF 1,048(43.9)  918(37.7)  451(184) (0.849) 1,626(66.8) 611(25.3) 180(7.8)  (0.139)
Grade High ~ AFHF  1038(44.1)  909(39.9)  359(160) 554  1440(622) 618(26.7) 248(1L1) 3¢9
(=5,111)  AMHF  1,321(46.1) 1,075(39.2)  409(14.8) (0.288) 1,691(61.0) 756(26.4)  358(12.6) (0.239)
Upper ~ AFHF  41441L0)  40538.1)  22420.9) (3¢ 791(74.9)  194(19.2) 58590 185
(n=1,924) AMHF  366(41.5)  31036.8)  20521.7) (0.844)  659(75.0)  160(17.8) 62(7.2) (0428)
Subjective \ iqle  AFHF  846(40.1)  836(42.3)  362(17.6) 17 1,331(646) 566(27.3)  1478.1) 16
ec?:;:? " (0=4335)  AMHF 936(40.3)  967(42.6)  388(17.2) (0.920) 1,508(65.9) 623(27.0)  160(7.1) (0.464)
Lower ~ AFHF  652(52.1)  432(344)  156(13.5) (17 721(57.3)  352(29.0)  167(13.7) o094
(n=3,290) AMHF 1,067(52.1)  716(34.9)  267(13.0) (0.924) 1,150(55.9) 584(28.2) 316(15.9) (0.274)
D n (%).
2 AFHF: adolescents from father-headed families.
9 AMHF: adolescents from mother-headed families.
AL 718 Aad 7F AEGA IR F0A A% Al & F et 2 o] A qlof Foh wAL}E AF A #=
O3t 2tol7} QIRleh. 18yt A, ohd, 34 A =20 A OJAtAEo] HA 4ol ofE A o]Foj x| Lrfo] whEt
et EAPS o Gt A9 FA 7P BA; 7Y A 2|9 A gg AEA] SHS F/3 Aol AL gt
A9 7F FA A% AE7E 19 ZolE EATHp<0.01). THKim & Jung 2023). £5] HER 7149 HAEL2 F o
FoA AAE7 £33, B, W& Hl&o] FAF 78 gt AAEE W A EsAl7o] wet RO BAf AJ7to] A
A2 ZY7F 71.9%, 20.9%, 7.2%5 BAF 7H8 FEAY o] 68.1%, Hol Fot= Al Atk Bt lth(Kowalewska &
22.5%, 9.4%2} WS 0] £ ¥ =1 HE, Y& H|& Mazur 2015). SFER 714 HAES Ao = 3t & 19
< 2A Yeh gy Zﬂr& A% = HREETF ofy BAAZ 89 F AEHA A= & FEolq=t, o=
AQl B dHH o g FTstTt SRR 7P AU AERA, SEI AU, A AL

& U AT YA RAT I Table 49} 2,
A HARAM $-= Bgol = HlE2 322%H2H, A
A+ Azho| 9&& 5] KN 17.3%9511:}, B2} 73 Ex} 714
A 7F 92 AFL 717} 30.8%2} 33.0%E 9-0)5t 2jo| S
0§(p<0.05) omm oMUl A ArjF oz &tk 1
ALt 22 79T B 7P A 2 A A4S gols
Ao|7} gllom, A, shd, Fua HA| 530 gt 23}
7V B 7 Fad 7 92 AR AL AT {9
& o]zt ek

o] © &= ALt FAFSHATHLee Y 2017). Kim &
Cho(2019)= ojgH¥o] et E et o ofylstal WA}t 24
50| Lo} Lot AEH AL o B HA7} =}
I BUsREY|, B AN E AEHAE ¢ Wo] 71t}
£ H|&o] ofsh¥olA o} dAdE ZaE HAth FSA
3d B4 oy op A T} 2 9] k&t 5 2 )
AR ol B s&5to] ofHR] SR 72 *“"ﬂ# 7HALe
oj#Zo] lth= Ea7} QIthKim IM 2006). 2 Ao FA}
AEAEAFH AHE g AgAolA T dFHRlE=

12
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Table 4. Depression and suicidal ideation among adolescents from father-headed and mother-headed families

Depression x2-value Suicidal ideation -value
Variables
Yes (p-value) Yes No (p-value)

AFHF? 1,361(30.8)" 2966(692) 514 0031y 772174 3,555(826) 042 (0.521)

T‘)JEIZ;‘S‘T;;“ AMHF?  1,716(33.0) 3,506(67.0) 877(169)  4,345(83.1)

Total 3,077(32.2) 6,472(67.8) 1,649(17.3)  7,900(82.7)
Male AFHF 584(24.1) 1,758(75.9) 186 (0.218) 306(12.8) 2,036(87.2) 100 (0.327)

(n=4,366) AMHF 604(25.9) 1,790(74.1) 268(11.8) 2,126(88.2)

Sex

Female AFHF 777(39.4) 1,208(60.6) (.01 (0.932) 466(23.5) 1,519(76.5) 793 (0.146)

(n=4,813)  AMHF 1,112(39.5) 1,716(60.5) 609(21.7)  2,219(78.3)
Middle AFHF 620(30.1) 1,401(69.9) 314 (0.085) 389(19.3) 1,632(80.7) .01 (0.912)

(n=4,438)  AMHF 795(32.6) 1,622(67.4) 457(19.4) 1,960(80.6)

Grade

High AFHF 741(31.3) 1,565(68.7) 795 (0.153) 383(16.2) 1,923(83.8) .96 (0.330)

(n=5,111)  AMHF 921(33.3) 1,884(66.7) 420(152)  2,385(84.8)
Upper AFHF 303(28.5) 740(71.5) 299 (0.104) 176(16.7) 867(83.3) .00 (0.976)

(n=1,924)  AMHF 275(32.1) 606(67.9) 136(16.7) 745(83.3)
Selclzf:;lv: Middle AFHF 590(28.0) LASA(720) 148 (0244) 301(148)  L743(852) (43 (0.529)

level (n=4,335) AMHF 687(29.7) 1,604(70.3) 331(14.1) 1,960(85.9)
Lower AFHF 468(37.4) 772(62.6) (05 (0.836) 295(22.4) 945(77.6) 294 (0.144)

(n=3,290)  AMHF 754(37.0) 1,296(63.0) 410(20.2) 1,640(79.8)

D n (%).

2 AFHF: adolescents from father-headed families.
9 AMHF: adolescents from mother-headed families.

B2 7HgolA FelstAl e, BitERet AEFE
AFRIEE FAF 7Hg0lA Eof oy R 7HY H4ad
o] AA3go] Hot it Ao 2 ek th(Park & Jung
2024). RHH FAT R TP FAad] FAAT dHe
ofz] JHFIL Hopge] A A7t A7 #% e, of
U R HAE0] 95 Aol £ U ofHA| o] A
ol H & A5 & = Stk o7t Ak Fad A A4
2 3 AT SHY FHol FREY dgE S5 u=
A5 o]Fold & Atk AS ARG

PRI 7Y FaE ] M4, of=y] mi, 42T v
A FHES 4% A= Table 59 2k HA R Of
GAre] A4, oty m R e, dH=Y] BY ARHES 44
8.5%, 22.7%, 28.8%Ath. HAF 7HEH 2} /by HAd 7t
otEY] IR H(p<0.001)3} LH=7] HY FHEP<0.001)
Rgt Afolg Hof mA} 7pgo] ZhzF 24.2%, 32.1%=2 FA}
7149 21.1%, 26.5%ECF &4tk AE, ohd, F1E AA 5
ol wet A FRHES AvEY, ofE Y HRH2 gy
(p<0.01), FHY(P<0.05), ALSHIP<0.01), BATE F

(<005), AAGE 3Hp<0.05) THIIA Fol Aol g Ho]
2% 54 7bgo] Raf ApgRch Eokth B8 de=s] v
@2 P (p<0.001), I (p<0.001), F3H(p<0.001), ¥
ST (p<0.001), AAFE F(p<0.001), FAFZE SHp<0.01)
IFOIA ST Hol o] YA B 7Pyl $4 FPR
o &9

obEx] WRY| AP R F & Aol of=nE 714l
A9 7AEeoR Qlstel A ESt okEw S Fbd 8] &
o} B35 QO H(Kim & Kim 2017) £ QoA Hmol
ABENE 2ABA] ot olgh Adste] AT ANE o
Hob7le otk Y27 g Wole AGTE XY
3t chofgh Rel5o0] Folsh, Kim & Kim(2017)& H4y
o oz Agu S =4 v JUBRAS 2
AP W WAERE, A B L S, Ak, )
HANE $25% Q27 o] RYHOE Ry
BIsgch & AR A% B3 (Park & Jung 2024)°]
A 2 7Hg A B e SE9} shabgR ] 43y
E7h 9kom, A 7Pg] Paue BAo HHNES}
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Table S. Asthma, atopic dermatitis, and allergic rhinitis prevalence among adolescents from father-headed and
mother-headed families

) Asthma -value Atopic dermatitis >-value Allergic rhinitis x2-value
Variables
Yes No (p-value) Yes No (p-value) Yes No (p-value)
Fotl sabjets AFHFZ 335(8.2)" 3,992091.8) 174 886(21.1) 3,441(789) 1279 1,089(26.5) 3.238(73.5) 3479
(11-9.549) AMHF?  475(8.9) 4,747(91.1) (0.213) 1,288(24.2) 3,934(75.8) (0.000) 1,662(32.1) 3,560(67.9) (0.000)
Total ~ 810(8.5) 8,739(81.5) 2,174(22.7) 7,384(77.3) 2,751(28.8) 6,798(71.2)
Male  AFHF  187(8.6) 2,15591.4) 3¢5 417(18.5) 1,925(81.5) 1044  559(25.5) 1,783(74.5) 1638
(0=4,366) AMHF 244(10.2) 2,150(89.8) (0.088)  528(22.2) 1,866(77.8) (0.001)  72430.8) 1,670(69.2) (0.000)
Sex Female AFHF  148(7.6) 1837(924) (03 469(24.6) 1,516(75.4) 130 530(27.9) 1,455(72.1) 157
(n=4,813) AMHF 231(7.7) 2,597(92.3) (0.865)  760(26.0) 2,068(74.0) (0.271)  938(33.3) 1,890(66.7) (0.000)
Middle AFHF  146(7.8) 1,875(922) 128  40520.7) 1,616(79.3) 427 445(23.6) 1,576(76.4) 1839
(=4438) AMHF 216(8.7) 2,201(91.3) (0.263)  5750232) 1,842(76.8) (0.047)  715(29.4) 1,702(70.6) (0.000)
Grade High AFHF  18984) 2,11791.6) (65 481(21.4) 1,825(78.6) g4 644(28.5) 1,662(71.5) 1752
(=5,111) AMHF  259(9.1) 2,546(90.9) (0453)  713(24.9) 2,092(75.1) (0.003)  947(34.0) 1,858(66.0) (0.000)
Upper AFHF  87(87)  956(91.3) g7 201(19.9)  842(80.1) (26 269(26.7)  T74(73.3) 256
(=1,924) AMHF  69(7.5) 812(92.5) (0.339)  186(20.8) 695(79.2) (0.609)  268(29.9) 613(70.1) (0.133)
Subjective \ .1qle  AFHF  141(7.2) 1,903(928) (36  406(20.6) 1,638(794) 469  486(253) 1,558(747) 15.10
ec?:f;n (14335 AMHF 186(7.7) 2,105(92.3) (0.548)  545(23.3) 1,746(76.7) (0.033)  691(30.7) 1,600(69.3) (0.000)
Lower AFHF  107(9.2) 1,133(90.8) 213 279(23.1)  961(76.9)  5.04 334(284)  906(71.6) 1313
(0=3,290) AMHF 220(10.8) 1,830(89.2) (0.176)  557(26.6) 1,493(73.4) (0.029)  703(34.6) 1,347(65.4) (0.001)
D1 (%).
2 AFHF: adolescents from father-headed families.
9 AMHF: adolescents from mother-headed families.
Al YEhG RRE f30 mE AF AF s3] T g AAL A7 B Aol & AT 4 e odRt EE 8
2714 A2 FHEAAS A6 & 4 ok v 2 A 1S FEASHA E3E AlRbdo] it} o= 2 A= 7
TolA GHEZ]E A AE AR AHAL & BH HAd9 ofyl AAE2 1 B2 7P A 71
Alo] o] FofX|X] Fotelon, 7t n 22 =27 4 7 Ok Zpol & HolA| gigkon, A AYH, =&
2 991 FASHA] EallA AatE A st H A7t 29 9 L2V A FRER B A4 dHle 74
oIt} ko2 274 Ag W thofFst 9918 1 Eslo] M Hado] BA 7P EY sttt Fou|Rt AT
1 RS B4k % A7) o] FofAoF & Hojth TS5 & A Aoe RE 7P AW A F
2 A e 22 2 7HA] AlRE 7ML )l & o] AghS Hesl= WokS miASty ey I ¢ A7
ATs FLEUTFH AL AR RS S8 T AR A g2 o] &84 ¢ S AR 7Rtk

A 2 7Pt wA 7Pgo] Aol 1el a5 Tk <l
HeAE AYsks o WAV Qirh PauaggE R

A9 247171 94) 242 AYso] 719jo] FAssAL
2HAS $YRE P54l Atk B 71
wys

=)

ENE

o

A ol 2o FES
S % AT E AT AL oleiet 5
the Aol itk B3 JAUAZRHRAL AR
T8 AT SN 54 /M9 A 7P B2 o

E

o

B}
L 2RI S 490 9
e Mefsh 25t

2 AT 201720199 FAE AT HE 2AL AAIAFE S

12~184] HA4 179,619 5 SHEI 714 9] 9,549 S
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(49.6%)T} o] 51AH(50.4%), ZBHY(46.5%)T}F T158HY(53.5%)
H&S fARSHloH, F84 AA 52 5454%), ot
(34.5%), 7(20.1%) =CI At} oFIA A= SRR AA| 4
dollA AUzt Wi Sk HEo] 24.5% 7P EUAIRE
S T SFX| = H| X 243%%E =9ton, 22 1-23]
(18.7%), 3~43](16.6%), 5~63](15.9%) <=0|Q11, F2} 7147}
A 71 A 7F obAAL Bl fo0% Afo| 7t glsd
ot AEFA I e 24 A% AHie A 7P A
78 Had 7F f-9J3t Zol7t il o, deolA S
A7) A7 B2 7P Bt 7 A 7 foldt Aol

£ EAHp<0.01). 2 AL 54 71 H2E(30.8%)%
T2}t 714 HAU33.0%) 7+ 8215k 2Ho]E B ATHp<0.05).
4], ofEx] mE, FH27] vg FHES TEE HA
Ao A 2zt 8.5%, 22.7%, 28.8%%1 0.1, E35] olE1] 1
HAm dH27] vd fEES 24 7MY Fadel 74z
24.2%, 32.1%% B2} 714 HAE 9] 21.1%, 26. 5%_HLE} 99
SHA =ATHp<0.001). A, 3, FHH FA| 30l T2
ofEy Ryt A =7] v FHER A 7Y HAad
o] 52} 7P Ht} =9ttt oY AT At TEE o g
2 YA ol AAEL =1 Bx 7Y A} 714
ZF ROl ol 7t Qiglom, =84 A OWEH AT Y
g 27 A% FHER BUe A% dHie B 7P A

Aol mA} 7P HTE ot ZHow UrFJﬂ*D} HOoE T
821 Bt 5 A7 8ok, SRR 7P H4d
o] A& Brol A%S WA 4= A= wED 9% 2 A%
A m2 o] npedEjojop & Zojtt.
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Abstract

The study aimed to enhance quality characteristics of prune juice added with Schisandra chinensis and optimize mixing ratios

of its components. Prune juice was prepared using varying proportions of prune concentrate and medicinal herbal plant extracts.

Results showed that the pH of the medicinal herbal plant complex extract containing Schisandra chinensis decreased significantly,

while the content of soluble solids increased with increasing concentration of prune concentrate. Results of analyzing antioxidant

activity of individual component revealed that both prune concentrate and Schisandra chinensis extract demonstrated significantly

higher antioxidant activities than other extracts, with Cinnamomum cassia extract showing the lowest antioxidant activity. As a result

of antioxidant component analysis, total polyphenol contents, total flavonoid contents, and total tannin contents were all the highest
in MSS but the lowest in the control. Regarding antioxidant activity, DPPH radial scavenging activity, ABTS DPPH radial scavenging
activity, and SOD-like activity were the highest in MSS but the lowest in the control. In conclusion, findings suggest that incorporating
higher proportions of both Schisandra chinensis and prune concentrate can synergistically improve the antioxidant activity and overall

quality characteristics of prune juice.
Key words: prune, Schisandra chinensis, antioxidant activity
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FE 5FH2 ASNA e AF F 28] 7Fs
AFLoE 2QlofA Yo AntE AEolS &-§5}o
oK(Wona Co., Korea)ollA] THifist= A& F 71848 13 &
70%= WH A AES ARE5IAT). Qu|RK(Schisandra chinensis), 7|
A|(Chnnamomum  cassia), 32(Glycyrrhiza uralensis), Z+9¥(Paeonia
lactiflora Pal), T\3(Zingiber officinale), A7} (Ziziphusjujuba var.
inermisyS A A A 5AHF % (Jecheon, Korea)of| 4] F-ufjslo] A&
5199 t}. Folin & Ciocalteu’s phenol reagent, DPPH (2,2-diphenyl-
1-picryl-hydrazyl), ABTS (2,2’-azino- bis(3- ethylbenzothiazoline-
6-sulfonic acid) ¥ gallic acid= Sigma- Aldrich Co.(St Louis,
MO, USA)A FU5FATE.  Potassium  persulfate(99.0%),
pyrogallol(99.0%)2 Samchun Co.(Pyeongtak, Korea)ol| 4] <-4
3] ARESIIL, quercetine Daejunghwagum Co.(Siheung,

Korea)ol 4| 218 A-g:3heict.

o ot

noh
oﬂ?

2. HiEHI0l ME FE FA M=

5 55N 7H8H 1BE TFF 70.0% AFL A&}
RIL, FHA=S] HEFFEE9 4F A Ad7s9 &
A GAGH o= AR Eere] wigH S AL

54 3 kst 24 24 31

o, BHskE Il QUAE 3 BUFEE g
2 sHgsio] Golglth Qo BySEEe sElo] ol
OF|2+= Qu|RK(Schisandra chinensis),

cassia),

A A (Chnnamomum
TrZ(Glycyrrhiza uralensis), 2+2F(Paeonia lactiflora
Pal), t3=(Zingiber officinale), Xy73(Ziziphusjujuba var. inermis)
O 7 HgH]|= Table 13} Z o} SHIAHIE BEol=£509] 4
o wsh|E BEg 2 sPFAAE 100 gJ—]— 2,500 mL A= g
$97 sto] 5047 B 22T T oA ofFete] 3
UGS BUFERS AR, L 249 Wiple) 2
9 100%Z 7]E0.2 oo} AFHs= 9.74%, AL 0.12%,
g 244%5 FEHOE HUFsHlom, A 100%04
flo] WHES BUFHEE AT P MU W1
et FE 220 A G| A9 120 A5} Sof
b g g BRAE BURSER S92 AA 4T
FOo7 Al on, I = A0] wighd|: Table 29} Zth.
BAof AR A|F 9] AR Qu|R(Schisandra chinensisy=
SCC, AA|(Chnnamomum cassiay= CHC, 7
uralensisy= CLU, Z}2F(Paeonia lactiflora Paly2 PLP, o3
(Zingiber officinale)y= 710, 7 (Ziziphusjujuba var. inermisy
EE 5HIL PRC, QOIS TS %L BPFE
E2 MHEC, QxS ZE5Hsr Bet=&E-2 MHES, MCP=
MHEC 9.74% &713t 5 A, MCCx= MHEC 12.45% A7}
St F2 FA, MSP= MHES 9.74% d7}5t 8 FA, MSS+=
MHES 12.45% A 7}st & A, MCSE= MHES2} MHECS
6.23%% H715t FE FAE FHSIIH

Z(Glycyrrhiza

3 pH % JI2M THE HE

pHe} 7MEATHEE TFE 2+ pH meter(S70 Seven
Multi™, Mettler Toledo, Greifensee, Switzerland) & ZFHGE
A|(PR-201, Atago Co., Ltd., Tokyo, Japan)Z =735} tH(Song
& Park 2018).

Table 1. Composition ratio of medicinal herbal plant
product extracts (%)

MHEC" MHES”

Schisandra chinensis - 12.50
Chnnamomum cassia 23.53 18.75
Glycyrrhiza uralensis 11.76 12.50
Paeonia lactiflora Pal 35.29 25.00
Zingiber officinale 23.53 25.00
Ziziphusjujuba var. inermis 5.88 6.25

Y MHEC: Medicinal herbal plant extracts.
2 MHES: Schisandra chinensis medicinal herbal plant extracts.
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Table 2. Combination ratio of prune juice (%)

MHECY MHES? Prune concentrate
Control 8.53
MCP 9.74 11.57
MCC 12.45 8.53
MSP 9.74 11.57
MSS 12.45 8.53
MCS 6.23 6.23 8.52

Y MHEC: Medicinal herbal plant extracts.
9 MHES: Schisandra chinensis medicinal herbal plant extracts.

4. & ZREiE B 22X
Jung 5(2022)2 Folin-Denis %oi] w}e} A2 7] st
of &35t} Al&E 0.2 mLe} Folin-Denis A]2F 0.2 mLE 4
° & AYAA 5B B4 WA F, 10% NayCO; 89 10
=

=
£.47]7]+& Ultra Violet-Visible spectrophotometer(UV/Vis
spectrophotometer, UV-1601, Shimadzu Co, Kyoto, Japan)E- ©|
&3] 760 oA FBEES ST EETAHOE A}
$H ASHE gallic acid Mool 5 BlHs YIS AE

shoirt.

5. & EClEL0|E gEF A

Jung 5(2022)°] WHZ Almo] 2A WPste] FH5H3
o} AlE 1.0 mLe} 5% sodium nitrite 0.3 mL, 2% 1.0 mLS
AGAZ & 58 A2o04 BRAIFE. 1 &, 10%
aluminum chloride 0.3 mLE 7}l E3oto] 683+ A-20f| 4]
H1-S-A171 F 1 M sodium hydroxide 2 mLe} £F 1.2 mLE
S35t AR 9] BA41L UV/Vis spectrophotometerE: 0]-&
Sf 510 nmo| A FFE=E SHSIAU EEFAHCE AREH
A9 querceting wE=HE 3]4l5to] F STtk 0|t T
2 B

6. 5 B B2 BN

Paaver 5(2010)9] WIHo g &4}t A& 1 mL 1%
K5F3(CN)s 2 mL2} 1% FeCl; 2 mLE d7}sto] E33t &, 55
Hofl UV/Vis spectrophotometerS ©]-8-3 720 nmoj| 4] 4=
£ S5ttt BEEEE tannin acidE 3]45to] FFAS
4T T B B WS AU

7. DPPH 2iC|Z 27 &M
DPPH 2t A7 42 Jung 5(2022)9] S 4+
Hslo] 2A5FATE A& 0.8 mLo] 70% ethanol 1.0 mL, 0.2

Jz
B
of,
o
A%
M
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ol
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ol-T
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mM 2,2-diphenyl-1-picryl-hydrazyl DPPH)-8-H 0.4 mLE ZIEFA|
Z1 9 1.5 hr S9F QAo A #2812l UV/Vis spectrophotometer
£ o]&3f 517 nmojl A FF=E SHSIAH ok 2 =+
4]-& 0]-85}9] DPPH radical scavenging activityS AF&=o} %Lt

DPPH radical scavenging(%) = o %100

C: Control absorbance

S: Sample absorbance

8. ABTS 2iC|&r A7 A

ABTS 2z A7 ZAL Jung 5(2022)9] HHHS A&
Hyslo] =43} th. 2,2"-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid(ABTS)&<] 7 mMx} 2.45 mM potassium persulfate
£ 119 HleE TAR T FAHAA 16 hr HHEAZ] &
ABTS g JAA17A 545 ABTS 9L ethanolZ 3
A5te] 734 nmof| A 7% SF = Fho] 0.70£0.027F HEE
ZA3FH T ABTS €94 0.75 mLo] A& 0.15 mLE Z33
QAo A 657 WFA] &, UV/Vis spectrophotometerS- ©]-8-3f]
734 ol BHEE S ot 2L FAL ol §
5}o] ABTS radical scavenging activityS AF&5F3 .

ABTS radical scavenging activity(%) = C;SXIOO

C : Control absorbance

S : Sample absorbance

9. SOD TAl A

SOD /4t BAE Jung 5(2022)9] WS L3 WFstol
Z73l9t A& 5.0 mLe} pH 8.5 Tris-HCI buffer 1.5 mL,
7.2 mM pyrogallol 0.1 mLE H7}5k0] 25T 9] F-24=ZoA
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SOD-like activity(%) =

C: Control absorbance

S: Sample absorbance
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Table 3. pH, soluble solids contents (%) of prune juice

pH Soluble solids contents (%)
Control" 5.94+0.03" 14.4+0.2"
MCP? 5.63+0.02¢ 17.4+0.1°
MCC? 5.74+0.00° 15.940.0°
MSP? 5.35+0.04¢ 17.9+0.1°
MSS” 4.88+0.01" 15.0+0.1°
MCSs® 5.26+0.03° 15.540.0¢

" Control: Prune concentrate 8.53%.

2 MCP: Medicinal herbal plant extracts 9.74%, prune concentrate
11.57%.

3 MCC: Medicinal herbal plant extracts 12.45%, prune concentrate
8.53%.

* MSP: Schisandra chinensis medicinal herbal plant extracts 9.74%,
prune concentrate 11.57%.

> MSS: Schisandra chinensis medicinal herbal plant extracts
12.45%, prune concentrate 8.53%.

5 MCS: Medicinal herbal plant extracts 6.23%, Schisandra chinensis
medicinal herbal plant extracts 6.23%, prune concentrate 8.52%.

“Different superscript letters in a column of indicate significant
difference by Duncan’s multiple range test. (p<0.05) MeantS.D.
(n=3).
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SCC7} 18431 1g GAE/gO.2 7F& =9k7 PRCY} 184.71 g
GAE/g, GLU7} 51.64 ng GAE/gC 2 T HA=E JIoron
CHC7} 39.87 ng GAF/gO & 7}& Yopth =2 0] o7
A SCC o] 1245%% 73 =%E MSS7} 628.37 g

GAF/go & 7}1¥ £=9%3L control©] 151.98 ug GAEgOR LEr

3t Na &

F el U

e

Total Polyphenol contents (ug GAE/mL)

scc MHEC MHES

=

Total Polyphenol contents (ug GAE/mL)

Control MCP Mcc MsP Mss Mcs

Fig. 1. Total polyphenol contents of ingredients and
purune juice. A: ingradinets, B: purune juice. PRC: prune
concentrate, CHC: Chnnamomum cassia, GLU: Glycyrrhiza
uralensis, PLP: Paeonia lactiflora Pal, ZIO: Zingiber
officinale, ZV1: Ziziphusjujuba var. inermis, SCC: Schisandra
chinensis, MHEC":
MHES?: Schisandra chinensis medicinal herbal plant
extracts, Control: MHEC 0.00%, MHES 0.00%, prune
concentrate 8.53%, MCP: MHEC 9.74%, MHES 0.00%,
prune concentrate 11.57%, MCC: MHEC 12.45%, MHES
0.00%, prune concentrate 8.53%, MSP: MHEC 0.00%,
MHES 9.74%, prune concentrate 11.57%, MSS: MHEC
0.00%, MHES 12.45%, prune concentrate 8.53%, MCS:
MHEC 6.23%, MHES 6.23%, prune concentrate 8.52%. "
MHEC: medicinal herbal plant extracts. ® MHES: medicinal
herbal plant extracts that contain Schisandra chinensis.

medicinal herbal plant extracts,

“Different superscript letters in a graph of indicate
significant difference by Duncan’s multiple range test
(»<0.05). Mean£S.D. (n=3).
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A t2o] 112.4141.62 mg GAE/EO] 1L, 3%, 6%, %%, &4 A= F ESeus ST & 9d 3 109 3ol
12% H7HE2 242} 131.16£1.04 mg GAE/g, 140.60+1.81 mg  1.0000.& tll-9- =7 L}EFGTHTable 4).
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Hol ==11

T2 3559 3 Eus TS 13023+1.74 mg GAEg
o]th(Song YJ 2022). A+ ATE H|WSHHE W SCC &Y

FEE0] PRC} SCCE A9 HFHAE Y 25
H|of gAst &4 FFo]l €590 Ed=S ¢ 4 AL,
PRCY] gHFo| &2 F& A} H|WPS o] SCCY ol
2 FE F2Y F ZYvs @] o 2 AL T
2 AQlth AR o 2= SCC ¢ F&5E9] ol 713t
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HH 7Y 2 F49 AL SAHE 24 Aol it A

ZA0] 3 ATHE MSP7} 524.55 ng QE/gO. & 7H =9r1
PRC 3}FFo] 714 A3 SCC7F A7 A 942 MCC7T 299.83
g QE/gC & 7P e gFo g el Na 5(2022)9
AT Bo] M7l 2 BF7)9 F StEkolE
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Table 4. Correlation coefficients among antioxidant compounds and antioxidant activity of ingredients and purune juice

(A) Ingredients

Total polyphenol  Total flavonoid Total tannin DPPH radical ABTS radical SOD-like
contents contents contents scavenging activity —scavenging activity activity
Total polyphenol 1.000
contents
Total flavonoid 0.919 1.000
contents
Total tannin 1.000 0.918 1.000
contents
DPPH radical 0.951 0.888 0.953 1.000
scavenging activity
ABTS radical 0.910 0.881 0.912 0.950 1.000
scavenging activity
SOD-like activity 0.922 0.881 0.922 0.938 0.834 1.000
(B) Purune juice
Total polyphenol  Total flavonoid Total tannin DPPH radical ABTS radical SOD-like
contents contents contents scavenging activity —scavenging activity activity
Total polyphenol 1.000
contents
Total flavonoid 0.878 1.000
contents
Total tannin 0.998 0.882 1.000
contents
DPPH radical 0.958 0.943 0.968 1.000
scavenging activity
ABTS radical 0.953 0.898 0.954 0.969 1.000
scavenging activity
SOD-like activity 0.951 0.900 0.954 0.973 0.998 1.000
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GV

Total flavonoid contents (ug QE/mL)

=

Total flavoncid contents (ug QE/mL)

Control McP

Fig. 2. Total flavonoid contents of ingredients and purune
PRC: prune
concentrate, CHC: Chnnamomum cassia, GLU: Glycyrrhiza

juice. A: ingradinets, B: purune juice.
uralensis, PLP: Paeonia lactiflora Pal, ZIO: Zingiber
officinale, ZV1: Ziziphusjujuba var. inermis, SCC: Schisandra
chinensis, MHEC":
MHES?:  Schisandra chinensis medicinal herbal plant
extracts, Control: MHEC 0.00%, MHES 0.00%, prune
concentrate 8.53%, MCP: MHEC 9.74%, MHES 0.00%,
prune concentrate 11.57%, MCC: MHEC 12.45%, MHES
0.00%, prune concentrate 8.53%, MSP: MHEC 0.00%,
MHES 9.74%, prune concentrate 11.57%, MSS: MHEC
0.00%, MHES 12.45%, prune concentrate 8.53%, MCS:
MHEC 6.23%, MHES 6.23%, prune concentrate 8.52%. '
MHEC: medicinal herbal plant extracts. 2 MHES: medicinal
herbal plant extracts that contain Schisandra chinensis.

medicinal herbal plant extracts,

“Different superscript letters in a graph of indicate
significant difference by Duncan’s multiple range test
(p<0.05). Mean£S.D. (n=3).
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Fig. 3. Total tannin contents of ingredients and purune
juice. A: ingradinets, B: purune juice. PRC: prune
concentrate, CHC: Chnnamomum cassia, GLU: Glycyrrhiza
uralensis, PLP: Paeonia lactiflora Pal, ZI1O: Zingiber
officinale, ZVI:
Schisandra chinensis, MHEC": medicinal herbal plant
extracts, MHES?: Schisandra chinensis medicinal herbal
plant extracts, Control: MHEC 0.00%, MHES 0.00%, prune
concentrate 8.53%, MCP: MHEC 9.74%, MHES 0.00%,
prune concentrate 11.57%, MCC: MHEC 12.45%, MHES
0.00%, prune concentrate 8.53%, MSP: MHEC 0.00%,
MHES 9.74%, prune concentrate 11.57%, MSS: MHEC
0.00%, MHES 12.45%, prune concentrate 8.53%, MCS:
MHEC 6.23%, MHES 6.23%, prune concentrate 8.52%. b
MHEC: medicinal herbal plant extracts.  MHES: medicinal
herbal plant extracts that contain Schisandra chinensis.

Ziziphusjujuba  var. inermis, SCC:

“IDjfferent superscript letters in a graph of indicate significant
difference by Duncan’s multiple range test (p<0.05).
Mean£S.D. (n=3).
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Fig. 4. DPPH radical scavenging activity of ingredients
and purune juice. A: ingradinets, B: purune juice. PRC:
Prune concentrate, CHC: Chnnamomum cassia, GLU:
Glycyrrhiza uralensis, PLP: Paeonia lactiflora Pal, ZIO:
Zingiber officinale, ZV1: Ziziphusjujuba var. inermis, SCC:
Schisandra chinensis, MHEC": medicinal herbal plant
extracts, MHES?: Schisandra chinensis medicinal herbal
plant extracts, Control: MHEC 0.00%, MHES 0.00%, prune
concentrate 8.53%, MCP: MHEC 9.74%, MHES 0.00%,
prune concentrate 11.57%, MCC: MHEC 12.45%, MHES
0.00%, prune concentrate 8.53%, MSP: MHEC 0.00%,
MHES 9.74%, prune concentrate 11.57%, MSS: MHEC
0.00%, MHES 12.45%, prune concentrate 8.53%, MCS:
MHEC 6.23%, MHES 6.23%, prune concentrate 8.52%. "
MHEC: medicinal herbal plant extracts. ? MHES: medicinal
herbal plant extracts that contain Schisandra chinensis.
*“Different superscript letters in a graph of indicate
significant difference by Duncan’s multiple range test
(»<0.05). Mean£S.D. (n=3).
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A Z¥= DPPH 2t &7 843 & E)vs 3%
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Fig. 5. ABTS radical scavenging activity of ingredients
and purune juice. A: ingradinets, B: purune juice. PRC:
CHC: Chnnamomum cassia, GLU:
Glycyrrhiza uralensis, PLP: Paeonia lactiflora Pal, ZIO:

Prune concentrate,

Zingiber officinale, ZV1: Ziziphusjujuba var. inermis, SCC:
Schisandra chinensis, MHEC":
extracts, MHES?: Schisandra chinensis medicinal herbal
plant extracts, Control: MHEC 0.00%, MHES 0.00%, prune
concentrate 8.53%, MCP: MHEC 9.74%, MHES 0.00%,
prune concentrate 11.57%, MCC: MHEC 12.45%, MHES
0.00%, prune concentrate 8.53%, MSP: MHEC 0.00%,
MHES 9.74%, prune concentrate 11.57%, MSS: MHEC
0.00%, MHES 12.45%, prune concentrate 8.53%, MCS:
MHEC 6.23%, MHES 6.23%, prune concentrate 8.52%. "
MHEC: medicinal herbal plant extracts.  MHES: medicinal
herbal plant extracts that contain Schisandra chinensis.

medicinal herbal plant

“Different superscript letters in a graph of indicate
significant difference by Duncan’s multiple range test
(»<0.05).
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Fig. 6. SOD-like activity of ingredients and purune juice.
A: ingradinets, B: purune juice. PRC: prune concentrate,
CHC: Chnnamomum cassia, GLU: Glycyrrhiza uralensis,
PLP: Paeonia lactiflora Pal, ZIO: Zingiber officinale, ZVI:

Ziziphusjujuba var. inermis, SCC: Schisandra chinensis,
MHECY: medicinal herbal plant extracts, MHES?:
Schisandra chinensis medicinal herbal plant extracts,

Control: MHEC 0.00%, MHES 0.00%, prune concentrate
8.53%, MCP: MHEC 9.74%, MHES 0.00%, prune
concentrate 11.57%, MCC: MHEC 12.45%, MHES 0.00%,
prune concentrate 8.53%, MSP: MHEC 0.00%, MHES
9.74%, prune concentrate 11.57%, MSS: MHEC 0.00%,
MHES 12.45%, prune concentrate 8.53%, MCS: MHEC
6.23%, MHES 6.23%, prune concentrate 8.52%. Y MHEC:
medicinal herbal plant extracts. ¥ MHES: medicinal herbal
plant extracts that contain Schisandra chinensis. * 'Different
superscript letters in a graph of indicate significant
difference by Duncan’s multiple range test (p<0.05). Mean=+

S.D. (n=3).

o2t pHE f914el ol Yotom 184 1Y B

PRCE] Fepo] /K4 RelshA 7Fstet. 53], scC

7} E FE F20004 9] pH7L FoloHA HaE= Aow
slolx|9} 1:} o] 9 7%4— E-aﬂ PRCY] 7]~9~H ‘%—E oF
= A

o] ne= = A0 7184 T

o
=
o 4 9lalch PRC W RSO B ﬁ“‘—%%l @

b
i
op»
T
ol
o]
%
g
5

Absl g4 Adtas PRCYF SCC7F E361A| &9kom CHC
7F 7P 92 @S UEhllth 38 3249 Ak A2
SCC7} 3H+E MHES F&59] HIg Hl&0] &2 MSS9] &
EddE ol 7P woH HYHAE 4l Bt
PRCYF E0]7} controlo] 7F WA Uk, & ZetH o]t
2 MHES $523 PRC 7] 714 %9k Msp7h 7}
% =2 s Uehlon PRC gl 7P Wil MHEC &=
=& AZ MCC7t 7Y W2 A3E H. It DPPH radical
A A%, ABTS radical &A%, SOD A &4 AJoA=
MSS9] 7ro] AA|F o2 &=9kOo ™ control o] AAZ O =

LPO]—_T_r I =A q.] PRCA o]-al:o] ].61—/\3 og;q og

& Z37h bt PRCSE MHESS] W3 v]&o] %902
w AAH 0T FAs Bl B FROM Fa} o] F
A oAl AL ST 4 AQich wWeba] St PRC
£ A9 o] B B ARUSE H5HES AoA

AE W 4540 H FoAle As & 5 AT

References

1997. Antioxidant
Trends Plant Sci

Catherine RE, Nicholas M, George P.
properties of phenolic compounds.
2:152-159

Chang MK, Kim YH. 2008. Assessment of functional food
consumption among the working women in Korea. J Nutr
Health 41:832-838

Cho YJ, Ju IS, Kim BC, et al. 2007. Biological activity of
omija(Schizandra chinensis Baillon) extracts. J Kor Soc
Appl Biol Chem 50:198-203

Do JH, Lee SK, Lee JW, Lee EO, Kim SH. 2000. Study on
antioxidant and staminal activities of Kejihongsamatang. J
Ginseng Res 24:202-205

Han YH, Yon MY, Hyun TS. 2008. Effect of Prune
supplementation on dietary fiber intake and constipation
relief. Korean J Food Nutr 13:426-438

Hong HJ. 2023. Comparison of physicochemical components
and antioxidative effects by Plum vareties. Master's Thesis,
Chosun Univ. Gwangju. Korea

Jung Y, Sim SY, Kim GY, Song HN. 2022. Changes in the



Vol. 38, No. 1(2025)

o} BIRERE] 7 Fao

T

antioxidant activity and rancidity of medicoffee supple-
mented with Scutellaria baicalensis during storage. J
Korean Soc Food Sci Nutr 51:706-712

Kim JH, Kim EJ. 2018. Evaluation of anti-oxidative,
anti-thrombin, anti-invasive and pro-apoptotic activities of
Paeonia japonica. Korean J Plant Res 31:16-23

Kim JS, Choi SY. 2008. Physicochemical properties and
antioxidative activities of Omija (Schizandra chinensis
Bailon). Korean J Food Nutr 21:35-42

Kwon HJ, Park CS. 2008. Biological activities of extracts from
Omija (Schizandra chinensis Baillon). Korean J Food Pre
15:587-592

Lee KS, Lee BH, Seong BJ, Kim SI, Han SH, Kim GH, Park
SB, Kim HH, Choi TY. 2016. Chemical components
composition on different parts of fruit in Schisandra
chinensis Baillon. J Korean Soc Food Sci Nutr 45:851-858

Lee S, Moon HK, Lee SW, Moon IN, Kim JK. 2014. Effects
of drying methods on quality characteristics and anti-
oxidative effects of Omija (Schizandra chinesis Bailon).
Korean J Food Pre 21:341-349

Lim JD, Yu CY, Kim MJ, Yun SJ, Lee SJ, Kim NY, Chung
IM. 2004. Comparision of SOD activity and phenolic
compound contents in various Korean Medicinal plants.
Korean J Medi Crop Sci 12:191-202

Maffia AJ. 1955. Treatment of functional constipation with
prune-malt. Arch Pediatr 72:341-346

Na YS, Song YJ, Lee JJ. 2022. Quality characteristics and
antioxidant effects of rice cookies enriched with dried plum
(Prunus domestica L.) powder. Korean J Food Nutr
35:499-512

FAEY H e 24 B4 39

Paaver U, Matto V, Raal A. 2010. Total tannin content in
distinct Quercus robur L. galls. J Med Pla Res 4:702-705

Park KS. 2008. Analgesic and anti-inflammatory effects of
Gyejijakyakjimo-tang. Master's Thesis, KyungHee Univ.
Seoul. Korea

Park SH. 2023. Constipation improvement effects of lactic acid
fermented prune juice. Master's Thesis, Dong-A Univ.
Busan. Korea

Shin GM. 2016. Quality characteristics of sponge cake added
with Schizandra chinensis. Cul Sci Hosp Res 22:93-103

Song HN, Park MS. 2018. Analysis of biological activities and
functional components in fermented Gastrodia elata Blume
by Lactobacillus. J Korean Soc Food Sci Nutr 47:32-38

Song YR, Lim BU, Song KS, Baik SH. 2015. Quality
characteristics and antioxidant activity of Makgeolli
supplemented with Omija berries (Schizandra chinensis
Baillon). Korean J Food Sci Technol 47:328-335

Song YJ. 2022. Quality characteristics and antioxidant effects of
rice cookies added with dried plum (Prunus domestica L.)
powder. Master's Thesis, Chosun Univ. Gwangju. Korea

Stern FH. 1966. Constipation an omnipresent symptom: Effect
of a preparation containing prune concentrate and cascarin.
J Am Geriatr Soc 14:1153-1155

Tinker LF, Schneeman BO, Davis PA, Gallaher DD, Waggoner
CR. 1991. Consumption of prunes as a source of dietary
fiber in men with mild hypercholesterolemia. Am J Clin
Nutr 53:1259-1265

Received 03 January, 2025
Revised 10 February, 2025
Accepted 13 February, 2025



pISSN 1225-4339  eISSN 2287-4992
Korean J. Food Nutr. Vol. 38. No. 1, 040~049 (2025)
https://doi.org/10.9799/ksfan.2025.38.1.040

THE KOREAN JOURNAL OF

=AM E Y THYR|
FOOD AND NUTRITION

st= MQI0IM =21} Aold 7 MF =0 WE
AlisSat Ha HF Hlue AT
- RRIAZAAUZTAL 2016~2019 A2 E AIS5I0] -
Axt2 - Hold - =0 e
Aot LR GUWLAT A4, “FYREUL HFGYSh 15,
A AEIPUIR B, CFIAFLERL L AFIFRAT L
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Abstract

This study aimed to examine relationships of water and dietary fiber intake with various health-related factors using data from
the 2016~2019 Korea National Health and Nutrition Examination Survey (KNHANES). A total of 8,419 adults aged 19~49 years
were categorized into four groups: (1) sufficient intake of both water and fiber (Type 1) (n=2,235), (2) water deficiency with sufficient
fiber (Type 2) (n=1,470), (3) fiber deficiency with sufficient water (Type 3) (n=1,031), and (4) deficiency in both water and fiber
(Type 4) (n=3,683). General characteristics, body composition, health behaviors, dietary habits, nutrient and food intake, and dietary
quality were compared. Type 4 had more female (p=0.028), older adults (p<0.001), and higher socioeconomic status (»p<0.001) than
Type 1. Type 1 consumed breakfast more frequently (»<0.001). Nutrition label recognition, usage of nutrition label, and all nutrient
intakes were the highest in Type 1 but the lowest in Type 4. Type 1 also had better dietary variety score and nutritional quality.
These findings highlight the importance of adequate water and fiber intake for balanced nutrition and suggest that targeted nutrition
education is needed, especially for male and low-income groups with insufficient intake.

Key words: water intake, fiber intake, adults
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EX A2 1 B 1% U9 oPIAA MIES 24
T, QYRS AY IR 14U YRS © HTL B
Ho| QA oo thstel, YFEA AL FFEAS
LT YA, JEEA 01§ AFAEL AAL 1E o
GUEAE YA ol Gl BAsgch
Qops HAYORL 19 IF, 28 L Holdy HAZ
BASIT, 9F A 1,000 kealF FYd HHF ER

3
fAsto] oA "aFF=Fe] 75% vt AFHAY HlE, Bt
B Qerol o] gl T, P4, 9L, A, HlEhl A,
obwl, @lmEebul, ol 9 Wetal Col dhatel Wua
ol wigElA WK el wae AdsAn
(Ministry of Health and Welfare & The Korean Nutrition
Society 2015). T o4 470l AL WA Fst]
JLFe] A3 Z4x(Index of nutritional quality; INQ)E 4]
sttt el 4% A+t A1) Gdes HATS
1000 kealoll kel 4ol W Fobs gered Bkl
012 oI AR 1,000 keald 717} JH2:9] ALY
Fek} ul o WO AL kGibson RS 1990). 4]
E2 47 A4S 2H5] Fsto] 47 DF 1000 keald
2 ETo e HATS AN, 4F A9 of
TS BrIsh] flstol A3 AF Ml (dietary variety
score; DVS)E AF&EsH3iTh

3. SHEN

£ d75 33 2ojd e A= IBM SPSS Statistics
25.0(IBM Corporation, Armonk, NY, USA)& ©o]-&3d}o &
M3t 201620199 FEUAGHEEA A AHGE W
T} FLA5HA 2 7RQIE 7HSA|17F H-8-4 survey procedures
S AHFE M (Psu), AT S(Kstrata)S ©]-§3F 7]

A BAAE AAlsteH, Axd 75A] JA] A5t
A AL B B 224, MFIH
ALr(HlE)E Foten, 1t 2ol
ol IARAE ol-&sto] Folde AL, Wl
Lof st /-9]4d2 Rao-Scott chi-square 'S ©]-&5}0]
A5t e p<0.055 7€ ® FAA 724 o
HE wdsieith

O
£

ATZm o DA
. QUHIIEL, AZBS Y S

W

1. &

B2 AFAIRO| A 4lo] et B HF S50 2 #
7t AukAlgof tist ZA3k= Table 19 AAISHALE dH T+
19~294)2} 30~49A4| 2 o] £ 5 E4% Z3}, Type 1

(B AFTONA 19294 AT H]&o] 21.2%= &
T 5 7P WAL, WA Type 42552 - Aol d R AH
)0l A 9] 19~204] AT Hl&o] 38.4%E M =
ATH(p<0.001). JE2] 4% Type 1(EA AFT)0NA &
9] Hlgol 49.4%% BE & F 7PF WAL, v Type
4T - Aol AR BET)olMY EARe] HEo]
534%2 7P BUTHp=0.028). WE5ET THLE $5
AA] Type 474 - Aol AF FE)olA A&ssE
olstel #9] HlE, 7H|AS $F0] 3P
ol 9] Hlgo] HE & F 7MY 2 ARE HATHH
p<0.001). AAFAet slgEd= A} Aq&E FESt
of Aol dFet & AF ol BE w7t B AolE
A5e 21, {3t Aol HolA] it

Avt EA43 It Type 1(FA AFH)9 3¢ o
£ Al 2oll Blsl 30~494] A=) BlE&o] FYoHA =%
g, ol= 30~744|9] Alo]df M FFol thE AR ol Bls]
AHA O 2 =9t Yeon 5(2016)9] Aot FAFSH T
TS Type 175(8A A5 45 9449 Bl&ol t& &
of s RostA =A Uetgth ool R AEA
A 39] A3 Hl&o] == Yu 5(2008)9] A Axtet I
A5t om, ol i AT AolAf ol Rl oy
A AF ol 2A 7]ofste TEA AEH 57 59 A
7F A9 B oA ET D55 FobA yEhd AR B
Qlth(Korea Disease Control and Prevention Agency 2024).

2 A gRlA Aol et i AR ol whE &
A7 E 9L APso] gt 23z Table 200 A48
o &5 R A% Type 27H(FE A3 #5004 &5
£ b SHS Hl&o] 60.7%E Yl & F 5t 7
HROH(p<0.001), FA oF2] AHL Type 12(F4 A3
oA A Tl SEE Bl &0 205%E Yl 7 T &
ofstA 7MY W2 AHE Eth(p=0.018). B4 AEHA
A F=et TS A oFe Aol dfet 4= Aol
TE 7 FoJRt Apo]E HolA] ghtom, ofAAE F
5~73] sh= WAdARe] BlE&Z Type 15(84 AFH)OIA
49.3%= 7HE UL, Type 33-(Alol A+ A3 F5h)ollAl
33.1%2 7P WEtth(p<0.001). EZF JFTA] QX
(p=0.019) 3 ©]-&(p=0.002)2] B]&O|M= Type 17-(E4
AH3)ol 4 93.9%8} 41.8%2 Y &+ 5 FsH 718
=2 295 Bt ol& g & Wl +2% AoldRE

20| AFstL e oA FdE AdTal SHTt HlEe
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Table 1. General characteristics of water and dietary fiber intake groups

Vari Type" 2 2)
ariable X~ value p-value
1 (n=2,235) 2 (n=1,470) 3 (n=1,031) 4 (n=3,683)
Age (years)
19~29 352(21.2)Y 334(29.7) 268(32.5) 1,148(38.4) 189.40™ <0.001
30~49 1,883(78.8) 1,136(70.3) 763(67.5) 2,535(61.6)
Gender
Male 884(49.4) 632(53.2) 429(50.7) 1,623(53.4) 10.33° 0.028
Female 1,351(50.6) 838(46.8) 602(49.3) 2,060(46.6)
Education levels
<High school 731(33.1) 631(44.7) 337(32.8) 1,667(46.9) 146,117 <0.001
>College 1,504(66.9) 839(55.3) 694(67.2) 2,016(53.1)
Income level
Low 432(19.2) 391(26.7) 211(20.3) 1,049(28.1)
Mid-low 516(22.9) 373(25.2) 255(24.3) 960(26.2) 134.98™ <0.001
Mid-high 594(26.4) 366(24.8) 267(25.7) 907(24.8)
High 693(31.5) 340(23.3) 298(29.8) 767(20.9)
Body mass index (kg/m’)”
Male 24.840.29 24.5+0.2 24.8+0.2 24.7+0.1 1.03 0.378
Female 22.240.1 225402 22.4+0.2 22.440.1 0.58 0.627
Waist circumference (cm)®
Male 85.3+0.4 84.9+0.4 85.620.5 85.5+0.3 0.79 0.497
Female 74.3£0.3 75.0£0.4 74.4+0.4 74.4£0.2 0.96 0.410

) Type 1: sufficient intake of both water and fiber group, Type 2: water deficiency with sufficient fiber group, Type 3: fiber deficiency
with sufficient water group, Type 4: deficiency in both water and fiber group.

? Calculated from by ANOVA or Rao-Scott chi-square test.

IN (%)

9 Mean=S.E.

% Values are presented as age-adjusted.

*p<0.05, ""p<0.001.

ohF FRElo] Qom, SEE A% P SAo] Tl 9 Type 2R A EEF)ONA 2.263.1 keal, Type 374
A FE3] A A Bl A4 280 AHE ol AH REF)OIA 21796 keal, Type 42EE - 4]
71 7ol Wastch webd B A7olA Aoldget & oldf A HEL)NA 17032 keal® Type 1254 4
B2 FES HANE 49 A A% Ak Zol A HD), Type 22GE A BED), Type 3ZA01AF 4
Aol AN AFS FEI HAL 28 FEG A H R2D) © Type 42GE - Aolie 4 B2 &
% 98) wPols 202 moln), ol obUAA, PFE O HUTHp<0.001). E 12 B H(p<0.001)T 4]
A A % olgs 22 THAU NEVOL OlOIRE A ol AHFH00DL Type 12084 AR 242
o7 Ay7tET} 1,652.0 g, 352 g2 7} &9kT, Type 47-(LE - 204
471 BEDeIA 47 @236 g, 141 goz 7F 5}

2 gt S5 U e Wl 3 ) Solfst 4 A7 ol ME 27 2% AAB 2

B ATGIRAA Holdast S8 HH SO ME Z ol MAIS] 95kl 1,000 keald AFA AHFS BAT
7k Jopa Aol i Ak Table 30 AASHA 19 sk Fek 43 1,000 keal HIEH A, H]ER €, 24, <,

QF AFHFZ Type 12(84 AFT)ONA 2,702.4 keal, UHEE R ZF9 AHF2 Type 15(874 AFHDNA Ul
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Table 2. Health behaviors and dietary habits of water and dietary fiber intake groups
Variable Type Xz value p-Valuez)
1 (n=2,235) 2 (n=1,470) 3 (n=1,031) 4 (n=3,683)
Drinking
Yes 1,445(66.8)° 868(60.7) 758(75.9) 2,427(68.0) 65.04™ <0.001
No 790(33.2) 602(39.3) 273(24.1) 1,256(32.0)
Smoking
Yes 382(20.5) 297(23.3) 218(23.5) 814(24.8) 14.02" 0.018
No 1,853(79.5) 1,173(76.7) 813(76.5) 2,869(75.2)
Perception of stress
Very much 109(5.0) 62(4.0) 48(4.6) 217(5.9)
Much 573(25.8) 417(28.3) 290(29.1) 1,016(27.5) 15.35 0.167
Little 1,305(58.3) 852(58.4) 601(56.7) 2,083(56.4)
Rare 248(10.9) 139(9.4) 92(9.6) 367(10.2)
Breakfast
5~7 times/week 1,152(49.3) 737(47.2) 362(33.1) 1,365(36.0)
3~4 times/week 354(16.3) 238(16.7) 174(17.4) 609(16.2) 179.93™ <0.001
1~2 times/week 372(17.0) 236(16.8) 215(20.6) 749(20.8)
None 357(17.5) 259(19.2) 280(28.8) 960(26.9)
Nutrition education experience
Yes 118(4.7) 57(3.4) 41(4.2) 171(4.6) 4.12 0.374
No 2,117(95.3) 1,413(96.6) 990(95.8) 3,512(95.4)
Nutritional label recognition
Yes 2,106(93.9) 1,353(91.8) 963(92.9) 3,368(91.4) 12.70° 0.019
No 129(6.1) 117(8.2) 68(7.1) 315(8.6)
Use of nutrition label
Yes 967(41.8) 552(35.9) 422(40.2) 1,393(37.0) 19.17" 0.002
No 1,268(58.2) 918(64.1) 609(59.8) 2,290(63.0)

Y Type 1: sufficient intake of both water and fiber group, Type 2: water deficiency with sufficient fiber group, Type 3: fiber deficiency
with sufficient water group, Type 4: deficiency in both water and fiber group.

2 Calculated from by Rao-Scott chi-square test.
PN (%)
"p<0.05, “p<0.01,

ok

'<0.001.

T 5 YA 7P wkoH(Z p<0.001), EF A3
1,000 keal®g ao}umr Mol MHTFL Type 1A A
)3 Type 27(FE AFH F5D)NA F6HA =4 Uet
WTHZE p<0.001). ¥HH ek AF 1,000 keald E-531E 4
H#H(p<0.001)2 Type 24(*H A3 BEHolA, g
(p<0.001)T} A% (p=0.046)> Type 3 (Alo1F AHF #=
L)olA FelotA 7 = A L}E}ﬁq

2 AFIAOIA Aol fet 8 AR ol OE
FEAE HAFE Q7| vGE = gAY HE&E B4
Z3H= Table 40 Aottt A 2 £A4% ZE
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a0l BRBAT oLEE gt vSL Holyg
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Table 3. Daily nutrient intakes of water and dietary fiber intake groups

45

b}

Variable Type F-value p-value?
1 (n=2,235) 2 (n=1,470) 3 (n=1,031) 4 (n=3,683)
Energy (kcal) 2,702.4+22.9%) 2,263.1421.9° 2,179.6+29.3 1,703.2+14.9° 537.75™ <0.001
Water (g) 1,652.0+£14.0° 810.6+6.5 1,486.1+14.8° 623.6+5.8° 2,486.217" <0.001
Fiber (g) 35.2+0.34 29.3+0.2° 16.4+0.2° 14.140.1° 2,520.90"" <0.001
(/1,000 keal)

Carbohydrate (g) 144.4+0.8° 150.5+0.9¢ 128.5+1.2° 142.5£0.6° 7326 <0.001
Protein (g) 39.0+0.3° 36.4+0.3" 40.3+0.5 37.340.2° 2751 <0.001
Fat (g) 26.0+0.3° 25.540.3° 26.9+0.4° 25.8+0.2° 2.68" 0.046
Vitamin A (ug RAE) 212.246.6° 181.9+4.1° 195.345.8° 184.343.2% 8.28™" <0.001
Thiamine (mg) 0.70+0.01° 0.70+0.01° 0.64+0.01° 0.67+0.01° 10.82" <0.001
Riboflavin (mg) 0.89+0.01° 0.82+0.01° 0.88+0.01° 0.84+0.01° 1244 <0.001
Niacin (mg) 7.440.1° 6.6£0.1° 8.2+0.1¢ 6.9+0.1° 60.15" <0.001
Vitamin C (mg) 39.9+1.0° 32.6+1.1° 28.0+1.3 27.0+£0.7° 4298 <0.001
Calcium (mg) 271243 4° 260.7+3.7° 249.0+5.5° 252.042.7° 8.85™" <0.001
Phosphorous (mg) 564.143.8° 535.343.9° 550.0+5.5 526.342.9° 2671 <0.001
Tron (mg) 6.4£0.1° 6.3£0.1° 5.4+0.1° 5.5+0.1° 52,57 <0.001
Sodium (mg) 1,819.9423.1° 1,773.4+21.0% 1,705.7+30.5® 1,696.7+15.0% 871" <0.001
Potassium (mg) 1,544.8+12.6° 1,369.4+12.5° 1,346.2+16.5 1,224.9+8.1° 173.73™ <0.001

Y Type 1: sufficient intake of both water and fiber group, Type 2: water deficiency with sufficient fiber group, Type

with sufficient water group, Type 4: deficiency in both water and fiber group.
? Calculated from by ANOVA.
9 Meantstandard error adjusted for age, education and income level. Values in rows with different superscripts are significantly

different(a<b<c<d).
*p<0.05, ""p<0.001.

Table 4. The proportion of the subjects consumed under EAR" of water and dietary fiber intake groups

3: fiber deficiency

Variable Type X value p-value®
1 (n=2,235) 2 (n=1,470) 3 (n=1,031) 4 (n=3,683)

Energy” 181(7.9)° 279(18.6) 308(28.0) 2,066(54.9) 1,559.94 <0.001
Protein 214(8.4) 326(21.0) 258(22.6) 1,910(50.4) 1,265.44™ <0.001
Calcium 1,788(79.6) 1,323(90.3) 930(90.0) 3,516(95.3) 363.79™ <0.001
Phosphorus 441(18.6) 518(32.8) 524(48.7) 2,430(63.9) 1,232.42"" <0.001
Iron 284(12.1) 473(32.1) 343(31.6) 2,105(56.1) 1,170.72°" <0.001
Vitamin A 791(34.1) 962(64.1) 540(51.0) 2,998(80.1) 1,282.78™ <0.001
Thiamine 1,490(66.9) 1,225(83.3) 916(88.9) 3,422(92.6) 693.03™" <0.001
Riboflavin 1,502(67.0) 1,205(82.0) 880(85.6) 3,436(93.3) 702.01°" <0.001
Niacin 79(2.7) 137(8.3) 160(13.3) 1,410(36.1) 1,153.17°" <0.001
Vitamin C 825(32.1) 749(46.4) 679(60.7) 2,870(74.8) 1,101.28™ <0.001

Y Estimated average requirement.
2 Type 1: sufficient intake of both water and fiber group, Type 2: water deficiency with sufficient fiber group, Type 3: fiber deficiency

with sufficient water group, Type 4: deficiency in both water and fiber group.
3 Calculated from by Rao-Scott chi-square test.
9 Used estimated energy requirement (EER) (Energy intake <75% EER).

DN (%).

p<0.001.
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Table S. Index of nutritional quality of ingested nutrients of water and dietary fiber intake groups

Vari Type’ 2)
ariable F-value p-value
1 (n=2,235) 2 (n=1,470) 3 (n=1,031) 4 (n=3,683)
Protein 1.52+0.01Y 1.4240.01° 1.57+0.02¢ 1.46+0.01° 25.85™ <0.001
Vitamin A 0.67+0.02° 0.57+0.01° 0.61+0.02° 0.58+0.01 8.09™ <0.001
Thiamine 0.87+0.02° 0.73+0.03° 0.63+0.03* 0.61+0.02° 3833 <0.001
Riboflavin 1.36+0.01° 1.36+0.02° 1.25+0.02° 1.32+0.01° 9.74™ <0.001
Niacin 1.48+0.01° 1.37+0.02° 1.46£0.02° 1.41+0.01° 12.01™ <0.001
Vitamin C 1.11£0.01° 0.99+0.01° 1.22+0.02¢ 1.04+0.01° 55817 <0.001
Calcium 0.81+0.01° 0.78+0.01° 0.74+0.02* 0.75+0.01 7.98™ <0.001
Phosphorous 1.80+0.01° 1.73£0.01° 1.76+0.02 1.70+0.01* 17.65™ <0.001
Tron 1.24+0.02° 1.24+0.02° 1.05+0.02° 1.10+0.01° 34.60™ <0.001

Y Type 1: sufficient intake of both water and fiber group, Type 2: water deficiency with sufficient fiber group, Type 3: fiber deficiency

with sufficient water group, Type 4: deficiency in both water and fiber group.

? Calculated from by ANOVA.

» Meantstandard error adjusted for age, education and income level. Values in rows with different superscripts are significantly

different(a<b<c<d).

p<0.001.



Vol. 38, No. 1(2025)  3F AJQlojlA] $Ea} Ao &

83 ol me

NIt GPa HH BT A7 a7

Table 6. Food group intake and dietary variety score (DVS) of water and dietary fiber intake groups

Variable Type F-value p-value?

1 (n=2,235) 2 (n=1,470) 3 (n=1,031) 4 (n=3,683)

(/1,000 kcal)

Grain 139.141.5% 157.241.9¢ 128.342.1* 147.0£1.2° 46,63 <0.001
Potato 21.3+1.0° 21.0+1.5° 10.6+1.0° 11.1+0.6° 40.16™ <0.001
Sugars 5.7+0.2 5.940.3 5.8+0.4 5.5+0.2 0.59 0.619
Beans 19.1+1.0° 20.2+1.5° 12.6+1.2° 13.9+0.9° 13.02" <0.001
Nuts 3.740.5° 3.1£0.3% 2.2+0.4" 2.0+0.3° 459" 0.003
Vegetables 161.0£2.7° 135.442.7° 119.742.9* 115.8+1.5° 81.18™ <0.001
Mushroom 5.1£0.4° 3.240.3° 3.740.5° 2.9+0.2° 10.07™ <0.001
Fruits 112.3+3.4¢ 64.743.2° 43.7+3.2° 36.5+1.5° 150.88™" <0.001
Seaweed 20.5+1.6° 5.240.6° 19.8+2.2¢ 7.6+1.0° 3856 <0.001
Seasoning 21.9+0.4° 19.6£0.5° 20.8+0.6™ 18.0+0.3" 23.60"™ <0.001
0Oil (plant) 4.0£0.1° 3.440.1° 4.120.1° 3.5+0.1° 14.00" <0.001
Others (plant) 0.1120.04 0.10+0.04 0.030.02 0.11+0.03 2.47 0.060
Meat 74.7+2.0° 57.5+1.7* 93.5+3.1¢ 69.5+1.3° 41.18™ <0.001
Egg 16.4+0.6" 14.240.6* 18.1+1.0° 17.840.6° 7.98™ <0.001
Fish 64.742.4° 29.9+1.3 70.443.5° 38.0+1.0° 81.98" <0.001
Milk 49.9+2.0° 40.9+2.1° 66.244.0° 53.6£1.8° 15.80™" <0.001
Oil (animal) 0.25+0.03 0.25+0.04 0.29+0.04 0.22+0.02 1.25 0.291
Others (animal) 0.2+0.1 0.2+0.1 0.120.1 0.240.1 0.68 0.567
Beverage 168.2+4.7° 85.043.5° 326.9+£12.2¢ 132.443.7° 187.18™ <0.001
Alcohol 52.743.1° 23.742.3° 118.646.8° 47442 4° 68.54™" <0.001
DVS 13.5+0.1¢ 12.3£0.1° 13.120.1° 11.7+0.1 170.40™" <0.001

Y Type 1: sufficient intake of both water and fiber group, Type 2: water deficiency with sufficient fiber group, Type 3: fiber deficiency
with sufficient water group, Type 4: deficiency in both water and fiber group.

? Calculated from by ANOVA.

9 Meantstandard error adjusted for age, education and income level. Values in rows with different superscripts are significantly

different(a<b<c<d).

p<0.001.
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66 Research Ethics Rules of the Korean Society of Food and Nutrition

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 Amended on 10/11/2023

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.
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Article 7: Retention of Copyright
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 Cormresponding Author or Senior Author

The author, as one who makes intellectual contributions to the research published in the paper, must satisfy all of the
following qualifications.

9.1. Someone who has made a significant contribution to the conception, design, data collection, analysis, or
interpretation of the research

9.2. The individual who has drafted the manuscript or made substantial revisions to its main content

9.3. The person who has given final approval to the version of the manuscript to be published

9.4. Someone who agrees to be accountable for investigating and resolving any issues related to the accuracy or

integrity of the research

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.
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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.

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 that involves research on human subjects, it is necessary to specify in the paper that approval
has been obtained from the Institutional Review Board (IRB) for bioethics and consent has been obtained from the
research subjects. In the case of animal experiments, compliance with institutional or national guidelines for animal
research and approval from the Animal Research Ethics Committee must be stated in the paper. Copies of approval
documents from the Bioethics Review Board and the Animal Research Ethics Committee should be submitted to the

conference via email. The required approval for research and the date of implementation are 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
Question investigation year) for minimize of researchr's
(survey and sensory Jan, 1, 2018 confusion
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
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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.

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.
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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

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. For members reported for violations of research ethics regulations, a written notification outlining the overview of
the case should be provided, ensuring the opportunity to submit a written statement within a specified period.
Additionally, the member should be given sufficient opportunity to attend at least one meeting of the ethics committee
during the investigation process to provide oral explanations if desired.

23.4. Until the final decision of the society regarding the violation of ethical regulations is reached, the ethics
committee should refrain from disclosing the identity of the member to the public to ensure that the member's honor

and rights are not infringed upon.

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.
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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.
Article 4: Date of Enforcement

These regulations shall enter into force on November 10rd, 2023
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Guidelines for Submitting Manuscripts

The Journal of the Korean Society of Food and
Nutrition publishes research papers, research notes,
research updates, and review articles related to food
and nutrition. However, the publication of review
articles is limited to those appointed by the society
or those approved by the editorial board.

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://kstnkr).

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.

. The corresponding author must be a member of the
Korean Society of Food and Nutrition, and the
publication of papers by non-members is subject to
the resolution of the editorial board.

Online submission is the primary method. Authors

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
Amended on 10/11/2023 Amended on 14/02/2025

should complete the Submission Form and submit
the paper along with the Research Ethics Pledge and
the Authors' Agreement of Ethics Policy &
Copyright Transfer. For research involving human
subjects and animal experiments, a copy of the
approval from the Institutional Review Board (IRB)
and the Animal Research Ethics Committee (only the
first page with the approval number) should be
attached to the back of the Authors' Agreement of
Ethics Policy & Copyright Transfer.

The review articles and invited papers, excluding
systematic review and meta-analysis, will be
published only when commissioned by the editorial
board. Manuscripts submitted through commission
undergo the same review process as regular
submissions.

The evaluation, acceptance, and order of publication
of papers follow the editorial regulations and review
rules. The paper undergoes a three-stage review
process to determine its publication status, as
outlined below.

Stage 1: The editorial director reviews the paper
briefly and determines the preliminary assessment.
Stage 2: Two reviewers designated by the editorial
director conduct a detailed examination.

Stage 3: If the final decision is not reached in the
second stage, one additional reviewer is appointed to
conduct further evaluation.

- The principle is to keep the reviewers' identities
confidential, and the detailed review procedures
follow the regulations outlined in the journal's

review guidelines.
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8.

10.

11.

Guidelines for Submitting Manuscripts

The language in the manuscript should be Korean or
English

computer with font size of 10~12 points and the line

in Ad4-size paper setting, typed using a

spacing should be set at 200%.

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

affiliation on the first page of the manuscript.

and
The
part

author’s (or authors’) name(s),
running title should be provided at the upper
of the title page. If the number of authors is two or
should be

corresponding author. If affiliations of authors are

more, ' mark indicated in front of

sk

different, superscriptions of ~ ™ should be put

at the end of authors name in order. The same
should be

affiliation. The corresponding authors should provide

marks put in front of respective

affiliation, affiliation
and e-mail. The authors’
“” in between the

author’s name in English,

address, telephone, fax,

names in Korean should have
name and the author’s names in English should have

9
b

in between the name.

If an author is affiliated with two or more
institutions, it is permissible to specify multiple
affiliations.

All  authors must register their affiliations and
positions when registering with ORCID or a similar
identifier. This information can be utilized as

documentation for identity verification if needed in
the future.

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
At the

bottom, include up to 5 keywords in English (all in

research objectives, methods, and results.
lowercase).

The paper should follow the standard format with

the following sections in order: Introduction,
Materials and Methods (or Study Subjects and
Methods), Results and Discussion, Summary and

Conclusions, Conflict of Interest, Acknowledgments,

and References. The text should be continuously

12.

13.

14.

15.

16.

connected without page breaks.

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 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.

manner so they

Footnotes should be expressed as Arabic numerals of
D23 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 » b & & ad e ohould 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
English. The

examples of cited references are as follows:

references must be provided in

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
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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 ¢
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 author must disclose any conflicts of interest.
[Added to the regulation on November 10, 2023.]
Example: There are no financial or other issues that
might lead to conflict of interest. OOO(Author’s
name) has been an editor since 2023. However, he
was not involved in the review process of this
manuscript. Otherwise, there was no conflict of

interest.

19. The arrangement of references shall be put in alpha-
betical order of author’s last name. 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 HIJ. 2002.

properties,  water permeabilities  and

Mechanical
vapor
solubilities of highly carboxymethylated
starch-based edible films. J Food Sci 67:218-222

2) Edited Books

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 fer-
mentation. 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.
dispersable cocoa powder. Abstract 21, 42™ Ann
Meeting Inst Food Technol Atlanta

Preparation of cold water

6) Internet Source

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

cause. Available from

20. Article should be
accordance with Chemical Abstracts. Academic terms,

abbreviations presented in

if possible, should be provided in Korean.

21. 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
recommendation 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.

22. In accepted during the

principle, revision is
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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.

23. The submitter must pay the specified publication fees
and this published
Additionally, if color photographs are to be printed

journal s online  only.

or if separate attachments are requested, the

submitter bears the associated expenses.

24. The number of papers published in one issue is
limited to 2 per lead author, and up to 30 papers
that have been editorially completed by the 20th of
the month are published in the corresponding

month.

25. Any matters not explicitly stated in these regulations

shall be determined by the Publishing Committee.

% The submission regulations for the journal have been partially revised as of February 14, 2025. Please refer to the
updated guidelines when submitting papers for Volume 38, Issue 1, and subsequent issues.
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