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Analysis of the Quality Characteristics and Functionality of Seasoned Food
according to the Content of Yuzu (Citrus junos Sieb.) Pulp

Bo-Bae Lee, Jang-Hwan Son" and *Seung—Hee Nam""
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Abstract

This study investigated quality characteristics and functional components of yuzu (Citrus junos Sieb.) pulp produced during yuzu
juice processing by manufacturing it according to mixing ratio of yuzu pulp. Results of pH measurement showed that the higher
the mixing ratio of yuzu pulp, the lower the pH. The acidity showed a concentration-dependent increase as the mixing ratio of yuzu
pulp increased. Total flavonoids, total phenols, and functional flavonoids (narirutin, naringin, hesperidin, neohesperidin) significantly
increased with increasing yuzu pulp content (all p<0.05). Growth rate of Bifidobacterium infantis was approximately 5~39% higher
in seasoned foods containing yuzu pulp than in commercial foods. Antibacterial effects of seasoned foods against Salmonella
typhimurium and Streptococcus mutans were stronger when yuzu pulp content increased. In conclusion, seasoned foods added with
yuzu pulp could be utilized in various ways as functional seasoned foods with excellent antioxidant and antibacterial activities.

Key words: yuzu pulp, quality characteristics, antioxidant, antibacterial activities

A3t ltk(Yoon G- 2006). X< AE9] Halo] waf Aan

2E Y= 34]0] F7Istlen, olof wet 7|50 Bt
QLY AEo| A AH|AE O] thoFst 7|59 EES 7 thoFet A9 At A A4 AlRo] AFCHKIm &
AL f2& AESIE utEo] 7= B8o| ¥1 “’4’ o 4y Shin 2021).
o7} 42 ©<=d] H= Ao| oy}, AFYAelAS] £ A (Citrus junos)= 2ol ozog QAEI 23 S
o] § AL & FE Fxot Arst= 4TS YA H A A=, Tﬂb}a}oﬂ/ﬂ“ AT, 115, &=, AA 5
UtH(Kang & Han 2004). A A9 Tkt 4]0 gt TAH A F= AEj=] o] Zrk(Shin 5 2008). +AH= F717F £3L A
7t $7tE]0] o]&sl= AHAE F4 5] F7FsH H Ut o] Fo| ol & FAPY A x| o] &=l o, T 4=
of wet A i A= vigtol] gk At7F &ESHA o] Fof £°] 15% He|E o] FAgo 2= A9 o] &E 1 UA] &
AL QITH(Son SK 2011). o3t AEE2 HAHo=w 27 THNam 5 2004). §-4t0] Q= RO == HEY] €7} Wol
9] AA1%} gjglo] AtglE| o] 71 oA AAAHA 1 L9 x]o] 9] 17, tannic acid, caffeic acid =9] H=4 S}stE}
87| F7kstal glom, ol wet A= EHJ 29 naringin, hesperidin 53 -2 EgtH 0| & 3gEo] TR
Jutol] A3k thfet S79 AlE el B3 A7} ol F of = AR YA Jom, ol A2 EHdE2 w2 T

M B
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Abe} BHL 7HRAIth T B g vl QlckKim 5 2017). 8RR gk
FZoll= A4 ZAEHS 7Hohes AolA el fAR
o] H7|=1 =, o] FAl= A& 7HAAEY 7P &
o ZA}gtolt}.

oA & Ao = FARERS &8-5to] oRAHH], AR}
0] A &S 7EstarA} sheleh E3L, o] 59 o]gkehy
] AR o AR 24, AR 58 5 A

e zAsIA St

BN

T N
o ok flo
N,

r

o
Moo
ot o

VTR

7Y HdtA DT A8 X (Wando, Jeonnam Province,
Korea)ol 4l 9442 Saoton, 9448 453t e f
Apog Bt BE SR} Ake BA SO I,
1-diphenyl-2-picrylhydrazyl(DPPH)x= Sigma-Aldrich(St. Louis,
MO, USA)O| A 43}t Adlof AM8-% Folin-Denies rea-
gent, gallic acid, quercetin, ascorbic acid+= X5 Sigma-Aldrich
oA FUsko] ARGt Lo A] BAAISEE 90% 5 o]

o) F4S 2% Aok Aelstel AH8taTt.

2. ZOIAE M=

B AFolA] AT ZolAE ATIEL SARS T 8
AYBHE QAP oAl E %5 £ 9l Goheung, Korea)olA
Al-gHtot ARE-5FAL, A Y (Hanju Co., Ltd., Ulsan, Korea),
AFLFFELF= A AAT & 2471(DA282-2, Daesung
Artlon, Paju, Korea)2 F4}|5}o] AR&ol3ict. AR 2 713
ool wet AlRE AxRSHET, Y02 fARE 0%+alS
80%+Am 20%, Y202 SR 20%+213 60%+Aa 20%, Y40
L QA 40%+11 3 40% A 20%, YO0 SR FEE 6006+l
20%+A 20%, Y802 -G-AFET 80%+113: 0%+A T 20%= A
2sjo] 7 AelPEz B 54 % 754 4 52 el
At FL-8 AE2 S&B A E(S&B Spice Industry Co., Ltd
Saitama Factory, Tokyo, JapanyS AF8-3lG=H|, o] A& &
QoM AZSIA S RF3 7Y AR AFOE B
AES AEsto] A2t} v skgich

3.

ZH|AEY] pH, AFE 2 A& 5 g 25 mLe| SRSTE
Y3 oSt 3 filter paper(Whatman No.4)Z o]} 8HS
pH meter(PHM 210, Radiometer Analytical SAS, Lyon, France)
£ o]&sto] 33] HHE S45to] Htgto s yEhigla, 4t
L= A]Z9 0.1% phenolphthalein 2~3%22 H7I5F & 0.1 N

Ol

NaOH 89102 o] B u7tx] 24 3ko] NaOH §49] 4
HlE LS T T TAALOE BB Yrb
Y X" A (PR-201, Atago, Tokyo, Japan)S AR5, ¥
TE= gAY FEA(PAL-SALT, Atago, Tokyo, Japan)E ©|-&
sto] 33] WHE Z45klH M= A2FA (CR-400m Konica,
Minolta, Osaka, Japan)S ©o]-8&5}o] 2451911, HE(ligh)S
e g ANE(edes) LEhRE agi A
(vellowness)& UEH = bgts S48t olu] AMSSE #E
WOl [, a, b g2 242} 95.74, 0.04 H 2.800]31t}t. A==
Kim 5-2022)9] o &2 ZAFSH9ic) 34 3 & 4| (Brookfield
DV3T Viscometer, Brookfield Engi-neering Laboratories Inc.,
NY, USA)E ol-&sto] Z4skAaL, 72 H#(600 mL, @90)°l
A& oF 500 mLE ©2 ¥, AWES F HA S0l #1A
AZH. o]F AWEE 12 pmC2 287t AR 39| ST
W of9] Ao wet g5t AeE Il AeE 4RSSt
1 mPas2 YUERH AT

. . 100
Viscosity (mPa » s) —TKXSMCXWX TQ )

o] uj, TK(Spring torque constanty= EJ AIZ Akp
(0.09373), SMC(Spindle multiplier constanty= AHE Ar,
RPMZ £ 3J4%, TQ= AF2H EF S 9u|eth

4. & H= ¥ E2HR0|E &4

= T2 Im 520202 FHOZ 5t} Fu] 4
S EUSt & BT 1 g& 20 mL 80% OfeHEE 3AI7t
2 FE010] ot & ARSI oghE 58 30 Lo
Z3 4 32.5 uLE #7Fst & Folin-Denis regent 12.5 pLE 3
7}oto] 6527 Ao A HEX]|SIAL, 7%(W/v) sodium carbonate
12.5 pLo} 574> 250 uLE FH7koto] 6087t kAol A W3-
3 B335 A|(Biotek Epoch. Winooski, VT, USA)Z 760 nm
oA FFEE =243ty ER2TAHL gallic acid(Sigma
Chemical Co., St. Louis, MO, USA)E H&FE4Z LY H
FEAS AT &, SEEE 39 v ST oS W
7 REFHAE YEYRlH StE ot I JEE &
Z5 20 pLoj di-ethylene glycol 200 uL2} 2 N NaOH 20 LS
A7HSE F 37COIA 308 FOb WIS, 420 nme] 3ol
FUES 24510l T, ABAL BEBUL ruinSig-
ma Chemical Co., St. Louis, MO, USA)Z A&-5}%9tH(Lee 5
2021).
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2t 1 g& 20 mL 80% ofeh2=2 3A|7F gk
filter(Whatman filter paper No2)Z oji} & &
23513t 2 AS]L Seong 5(2021)9] HPFHO B2 RASIAT
1216 Infinity LC(Agilent Technologies, Inc., Santa Clara, CA,
USA)E Al8-5}al, ZORBAX eclipse plus C18(4.6x250 mm, 5-Mi-
cron, Agilent Technologies, CA, USA) AHS 0]-&35}o] A
t}. 8] AL A: 0.1% formic acid in DW, B: acetonitrileZ. A4
AE] ek 80 FLuls A:80, B200A] AJZkSte] 152580
A:65, B:35, 25.1~3030]1= A:55, B:45, 30.1~31E0f= A:20, B:80
o zgste] BAsGt U] BREEL 10 mUmin0.2
AR, column®] &= 35TE A EQICh A= 10 1L
FAE A 0™, diode array detectors(DAD, Agilent Technologies,
CA, USAZE 280 nmof|lA AESHr. EFZER! naringin,
narirutin, hesperidin, neohesperidin(ChromaDex, Irvine, CA, USA)
& 77t e A2 peck WA 2L BT
2 B9 AL AAjo] FFoIAcHBak 5 2029

5 FE01 0

Ez:s_]_- ]—E_OH_O_ /\]_

o Buist g =

20 mL 80% Oﬂ
DPPH ]z iﬂ 2 Park ID(2021)2] HH-& ¥ 5}o]
A5t om, 1 mM DPPHE ofehe 100 mLo] &81417],
517 nmof|A] DPPH €4 9] FF=7} oF 1.57} HES 3]4s}
o] AFE5H9t BEER 2 ascorbic acidE AFE-5to] A
T ZHA5 01, 96 well plate] A]E 50 pL, DPPH -8
250 nLE A7Fsko] 37°CollA 1027 BEG-AIX1 5 microplate
reader(UV-1601, BioTek, VT, USAYE ©]-85}o] 517 nmoj| A
FFEE S5kl 33] vk S45te] ot REHAE

TotR o, th&o] A& o]&3l DPPH &tt|Zd &AA52 A
AbsFoit.

DPPH radical scavenging activity (%) =
Abs

sample )

X
Abs 100

(1-

control

Z 0] A& 9] ferric reducing antioxidant power(FRAP) 7% 1
He Kim & Yook2024)e] WS 383te] Z4sheirt
FRAP &-9-2 300 mM sodium acetate 584 40 mM HCIo|
232171 10 mM TPTZ(2,4,6-tripyridyl-s-trizaine)Z} 20 mM
FeCl; £3}5}0] A 231 th. FRAP &Ho] Al 100uLS Y17
37CQA GAoA 1587 w3519 th. 1 & micro plate spectro-
photometer(Biotek Epoch. Winooski, VT, USA)YE ©]-&3f] 593
oA FFEE ST BEFA LB FeSO THOS
o] &5}t

S} glegol] wE ZulAEo] olslety B4 9 )%

53

o]
o4
b

7. ZE|HIREA B & g7 2N
ulo]|QE [FAHFO=Z  Bifidobacterium infantis(KCCM
11207) = ARE5HAT -2 MRS broth(Difeo) HjA]o] 37T,
244171 B FE F, glucose qw —%UW =2 —‘?—‘QE}’@ A Z(5%,
W)E ofEFEE 3AZE B 225191, 1 FE90] Soizt
VIS 9 S99 195 271 37Ol 212 st
Control2 MRS B X|oJ|A] glucose”} Q= vljX| S ARR-5IIT) 1
5 Wkl 600 ol THEE 2% F gucose} SN o)
A s 1000 7102 Bl i P
AlZ2Zot Salmonella typhimurium(KCCM 6538) 2 |+
Streptococcus mutans(ATCC 40105)2] A5 A a3}of o3|
disk diffusion assayS 53 T3-S HAESIIT. Z42+9]
w5 W FAL 600 oA FFEE SHSt #2 55
1x10° CFUMLE 3]A5ko] AF8-5193ch TSA 9 BHI 114 Hj
Z] flofl 100 pLY| Al NS HE & FLSHA =5t
ZAZ H, 2HAES BB AIE(%, wv)E EE
= 3/‘12_].‘ 5 FEINAL, & FE2Y 50 uLE £5510] 8 mm
paper disk(Advantec Co., Tokyo, Japan)S BJA|] FEHO]| FZFA|
21 b 37N 24412 Ml

8. TXI & 24

AzE G4 20250 4AdE 20)AE 7] ot siE
SAEES F718H7] Y35 AR §(Astree, Alpha MOS, Toulou-
se, France)S AF831e] 243Gt A4 so 238l 7744
AlAE Z+ZF AHS(sourness), ANS(bitterness), PKS(sweetness),
NMS(umami), CTS(saltiness), CPS(X. 3 QIA}), SCS(EZ AUAP
o], o] % CPse} SCSE A2 7] AA] S 0o
10A10]9] W2 HASIAUTE ZF AEE 10%=2 A% &,
100 mLO] AJE 89S 1202 =oF 3 ¥HEslo] 24 0}93\1:},
olg ol Az 79 % B4 % ol FFHoz LAY
THBak S 2024).

9. SANz

E Ao A dojA A= SPSS B4 I 2 713 (Statistical
Package for the Social Science, Ver. 23.0 SPSS Inc., Chicago,
USAYE o] g3l Bigal EEHAS AT AR
9] G994 HA-L one-way analysis of variance(ANOVA)YE St
T, p<0.05 $320f| 4] Duncan’s multiple range testS 4 A|5}o]
A7) G949 Aolg Hmelelct

0

1. Z0|AEe| E& &M
AHE) o] uhet A2 Zu|2E9] pH, Gk, A, &
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Table 1. Physicochemical characteristics of seasoned food according to yuzu pulp content

o Soluble solids  Acidity Salinity Color value Viscosity

(°Bx) (%) L a’ b (mPa-s)

Commercial®  3.5+0.0? 21.3+1.1™ 0.2+0.0" 12.0+0.6® 38.440.5¢ -0.240.1° 16.6+0.8* 58,353*
Y0 5.340.1° 20.4£0.3 0.10.0° 12.6£0.1° 31.8+1.3 - 7.4+0.2° 9.4+0.4° 29,330°

Y20 4.0+0.0° 21.1£0.2 0.3+0.0° 12.3+0.4° 36.5£0.6°  -10.0£0.2° 15.6+0.6° 30,043°
Y40 3.6+0.0° 21.340.5 0.2+0.0° 11.5£0.4° 41.920.8° -8.7+0.8¢ 20.2+0.8° 37,894
Y60 3.420.0° 20.2+0.4 0.3£0.1° 10.5+0.1° 46.7+0.2° -7.240.5¢ 25.9+1.1° 45,243¢
Y80 3.320.0° 21.2+0.4 0.4+0.0° 10.8+0.2° 53.3+1.3° -2.5+03° 31.1+1.9° 50,933°

! Commercial: commercial yuzu seasoned food, YO: 80% red pepper+20% salt, Y20: 20% yuzu pulp+60% red pepper+20% salt, Y40: 40%

yuzu pulp+40% red pepper+20% salt, Y60: 60% yuzu

pulp+20% red pepper+20% salt, Y80: 80%

yuzu pulp+20% salt.

2 Means with the same letter in each column are not significantly different by Duncan’s multiple-range test (p<0.05).

T s AL 5 olgtets E4 IS Table 19] YERRL
t}. pH &% 23}, AYL A=(S&B Spice Industry Co., Ltd
Saitama Factory, Tokyo, Japan)2 3.5, 3248} 3o 718
2 pH B WolAE A%S Bt ol HAE A7)
g AEA) o) A0 5 017014 FAEL] Hiegol
S-S pH 3ol WOl 4TS Bold, 2 A9}
AA|5t= AFto|t}t. §R}oll = citric acid, fumaric acid, malic
acid, oxalic acid, succinic acid’} Z&t=]o] QI HI15}FO
B(Lee 5 2017), 0|5 7141 ofa) f4f it Arhpo] Z
7V4E pH7Y A4S T AT 2715 Ao g AlgHch A
81 (Lee JH 2011; Yang 5 2016)0] w2 Al5] o H7}st
o], Quldt Qe 232e] H7lFgo] ZI3te] net Awst
S7WIE, pi} Fasts A2 veht 2 a7 Asel §
A3t % HERLL, QU eujxh dule] 87]4ko] A9
of APE9} pHol TS FE A0 AT BEL 5
qoz ARETC] $oH Aol LERIA QLT B
L fA gieko] 27110 1% Belo] AT 126%

oA 108%z A5k AT LRSI ol S} Htol
o Tgo) B4 W7 Amoln Bae] JEE A0 H7h
O] ——-7]—‘0‘]-01] tl:]-f—',‘l—}\-] 71—/\01-___ 7:]0(}:_]4- 71—_9. 7:]‘6‘]:.9- Eoﬂ]:]-
(Koh & Kim 2007). Z0]4&9] HE = AY-2 58353 mPa's
2 7P B et A geol ovel ZuldEe
29330 mPasE 714 W kg UEpion, A gl
Z7et42 Zolele A% B AWATH(Lee S 2010;
Kim 5 2012; Song 5 2023)0 4] ©7]|Z9] HrL wr|o] X
Tk Z710] wfe} oo v, MeREE Arle S2
2 Eolie, olee AU ARI 2 159 54 1)
Folohi 23319ich olo} ThR/HR B AollAl fAp
o] Z7hes sl 271 olE fAt] 2 &

4 WEoleka AR g £ul4Eo Mol 7] Lkt
PAL 0TS AN Tl Goldes TG AL
B, AANE aghe 29| gro] S48 o] Fpgch &
% ), 13 o] WSHE R4S Uehle -agto]
At ol BAA A BB ol g) B AZT Im
50219 AvetE LS.

EI

EEREBER LR
o] Uehioleh. & Zebuiole
2371 myle, SR o] ST 3 FoRLOE B
F= ZRIt AR g
oF FARE AFoRE yegow, FAHEE 0%(1.04 mg)<
20%(1.35 mg)<40%(l 61 mg)<60%(2.00 mg)<80%(2.35 mg)
O % YER ol 4 27 AFolA fAF &
o] Zraxgtol wet % %ﬂuﬂa o] Zrast Aot A ol
LA BT (Park 5 2019). 2ol = BIERIT 7hRE 0],
ygzre fofd i 9 SefRio|t Sof YAl g
o %8 JTL s JEUo] WHom, AEHA B
Aol 29 W YEQ FehriolSl fo% ARSI
aE yerdicty gel# Qlth(Carrasco-Pancorbo 5 2005;
Yoo & Moon 2016).

2. & E2EL0lE 2 & HE 2 &3
A 1=
=

3. F2 F2RT0|E FEE £3

$Au gheoll e 2ulABe) 754 ARE CIs 4
HPLCZ EA45t9 o, 32 ute 137} 3RS Table 20] Y
E}‘H AT}, Narirutin?} hesperidin 45, 7| 4 35 23
% She 548 7P 0, hesperiding. SN2 T4
S4E AA|SI}. Naringind} hesperidine A7 RS S}

i

[¢]

Olt

3



Vol. 38, No. 2(2025)

()
50.0
a
2 a00
(]
= b
o
E
] 30.0
= c
]
é d
=2
= 200 e
o
2
10,0 A
f
0.0 4
Commercial Yo Y20 Y40 Yol Y80
B)
25 3
b
2.0 A
H
3 c
o0
o 1.5 d
£
E
9] f €
£ 1.0 4
z
Q
0.5
0.0 -

Commercial YO Y20 Y40 Y60 Y80

Fig. 1. Total flavonoids (A) and Total phenol (B) of
seasoned food according to yuzu pulp content. Means with
the same letter in each column are not significantly different
by Duncan’s multiple-range test (»p<0.05). Commercial: co-
mmercial yuzu seasoned food, Y0: 80% red pepper+20%
salt, Y20: 20% yuzu pulp+60% red pepper+20% salt, Y40:
40% yuzu pulp+40% red pepper+20% salt, Y60: 60% yuzu
pulp+20% red pepper+20% salt, Y80: 80% yuzu pulp+20%
salt.

7} 9029, naringin A& Ao} 37} YS= UTH(Jeong &
2023). AP0l A= narirutin 12.2 mg/g, naringin 3.4 mg/g,
hesperidin 14.2 mg/g, neohesperidin 5.8 mg/gC. & UEFGT) &
APt gego] 0v%el ABlAE 7154 ol BEEA ek
o, A, fAp sl 7kl uiet sl AR ER
7t S HAA=T, 71548 4= 5 narirutind} hes-
peridin 3F2Fo] QApu} 80% AIZof|A] ZH7} 287 melg, 26.6
mge© 2 B S AT AL TAsiAch 2 AT 2
= A AolRE ol 8T £4 BY AZ T 754
qp-g 2ARlgEE, el st amed gego] Soie
A Z3KSeong T 2021)2H= YASHRATH

A} ghgol me 2m|AEY] olslet B4 % 7)5A BA 55

Table 2. Functional characterizations flavonoid contents
of seasoned food according to yuzu pulp content

Narirutin ~ Naringin ~ Hesperidin Neohesperidin
(mg/g DW)

Commercial” 122+034%  3.4+0.14° 14.2+04°  5.8+0.14°
YO N.D? N.D N.D N.D
Y20 8.840.18°  3.4+0.06° 8.4+0.14'  3.6+0.06
Y40 16.0£0.43°  6.240.08° 15.1+0.16°  6.2+0.06°
Y60 22.8£0.5°  8.60.19° 21.1x0.36°  8.4+0.14°
Y80 28.7+0.83" 10.9+039" 26.6x1.1°  10.6£0.32°

D" Commercial: commercial yuzu seasoned food, YO: 80% red
pepper+20% salt, Y20: 20% yuzu pulpt60% red pepper+20%
salt, Y40: 40% yuzu pulp+40% red pepper+20% salt, Y60: 60%
yuzu pulp+20% red pepper+20% salt, Y80: 80% yuzu pulp+20%
salt.

? Means with the same letter in each column are not significantly
different by Duncan’s multiple-range test (p<0.05).

3 Not detect.

4 BMsKs &

DPPHO] 2J3t A Z}-5-0]5(electron donationgability, EDA)2]
FAFsl Y] DPPH(1,1-diphenyl 2-picryl hydrazyl)7} ofA S
284N SR, AAHQ 53 22 AR 2 T
i shgo] 275 Qg ANto R s FAS o
% QIehKim 5 2023, $A2F F7jo] we zo)4Eo
DPPH htiz 275 37 23§ RAslEE 3
UEbR L, fAERS J7FsHA] 92 20459 AAsols
< 55%C] AL, 40%, 60%, 80%2] FANS 719 W= 2t
7} 57%, 64%, 90%= A} H7Fgo] F71etol wet MR
oii50] F7ksto] §240) kst LS & 5 AcHFie 2.
$7F 12 Yol AxF FE% AT(Chung 5 01994
WABols0] T B vgo] 271l gt Mo
F7kee wolEd, ol S0 TeEol = s 5
Atet Z2o A 791" ACE Atz HTh

FRAP(ferric reducing antioxidant power) -2 25052
S Bo 29 s} AL AZS] el ol AR
P shpEs, G pHolH BEAl] 98 femic ui
pyridyltriazine(Fe’-TPTZ) A7} ferrous tripyridyltriazine
(F"-TPTZ) 0.2 == Y& o]-83t Aot} FAsks 2
E FRAPZ €913t A= Fig 291 2Tt Ad-80] 0.602=
Urebsom, §AF Qo] S7HE4E FRAPZE S7HEISI,
QAP 40%, 60% 0% TR Zv]ABo] AIgurt of
1228 IS5l It T % 0% SAES Thga 2]
NEL HERT C 05 mMTH 80% APIS FHAEE Eu|AIEL
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HPLC Analytical Method Validation for Calycosin Glucoside Content of Extract
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Abstract

This study aimed to establish a marker compound in roasted Astragalus membranaceus (AM) water extract and to validate its
analytical methods. The roasting process significantly enhanced the isoflavone content in AM. Among the four isoflavones analyzed,
calycosin 7-glucoside (C7G) emerged as the most abundant, with a concentration of 847.88 ng/g in the AM extract. Due to its
concentration and representativeness, C7G was designated as the marker compound, and its analytical method was thoroughly
validated. Specificity was confirmed by the consistent retention time of the C7G peak at 15.2 minutes across both the sample and
the standard compound. High absorbance was recorded at UV wavelengths of 220, 250, and 260 nm. The method exhibited excellent
linearity, with a correlation coefficient (R*) of 0.9999 across a concentration range of 0.2 to 50.0 pg/mL. The limits of detection
and quantification were determined to be 0.029 pg/mL and 0.088 pg/mL, respectively. Precision assessments revealed intra-day and
inter-day variations of 0.812% and 1.650%, respectively. Recovery tests yielded values ranging from 99.419% to 104.861%, with
relative standard deviations between 1.152% and 2.215%. These results affirm that the analytical method for C7G is highly specific,
linear, accurate, and precise. This validated method may serve as a valuable tool for the standardization of roasted AM water extract.

Key words: Astragalus membranceus, roasting, calycosin 7-glucoside, validation, marker compound
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o|lAEdtE wigAlE 7FE Gl A malonylglycoside gly-
coside®} aglycone©. &2 Z3to| 7}53}1l, glycosider= aglycone
O & A% 4= QtH(Andrade 5 2016). & AoA E2AY
of ofs) ofolEek 450l 71 OIS olot FAsHA
7tgo] 93t 7Rl 2 malonylglycoside FE 2] ofo]AEe}
ol uidA QA calycosin 7-glucoside®} ononin® & Z3+E] 31,
HigA = HEiA| Q] calycosin@} formononetin® &2 Z$HE] o]
F71et Ao FAEH

2. AR 87| @4 £520| 0j0|4BatE B 4 X
HEYF 43

229 9719 95 2220 SR ofolaSehe T
= A% Y= Fig 2 9 Table 13} gt} 2AF 7] I
ZFZ&5 5 calycosin 7-glucoside, ononin, calycosin 2! formono-
netin 9FF ZHZ} 847.88 ng/g, 634.36 ng/g, 291.71 ng/g H
119.73 ng/gl Atk 97 2AY 37]9 02 24g 13l o]
e FE28E &2 ARESIE T, 70% ethanolt E2] X
$A4J0] =& calycosin 7-glucoside, ononin, calycosin 2 formo-
nonetin®] =42 FE3} -85f7} Golgk Ao o3t Aow
FEh @5 FEE0| EActkes ofolAETE 5 ARGE
07 7P o] WL, 2 HEE ATt ThE £49] &
o]A, d=o] gt EAS THFLS 1 calycosin 7-gluco-
side7} 24 Zow mebsto] X #E HASH WigA
Q1 ononin, ononin®] H|FH| FEfQ] formononetinS 7=
(Glycyrrhiza spp.)?} Ononis spp.ol| £A|5t= Aoz AHA
Q1 © ™ (Benedec 5 2012), calycosin 7-glucoside®] 73 &7]&
AleJstH theg EAste AlEo] AlRHAol7] wiiZo] 2719
gt ti/go] SARoha weE

2AH 8] 4 FE2E9] calycosin 7-glucoside 4 H-S
A7) 9okl SolH(specificity), 24 (nearity), 22
1A (limit of detection), % =3FA|(limit of quantification; LOQ),
A A (precision) ¥ A& (accuracy)S EQ15H3I T} Calyco-
sin 7-glucoside 7]9] thEAQ 7|5/d&0]m, oo thgt
HPLC 2.4 ZTloA] T3z 152 2o vj=e A7hS Uet
wislow, Almet EEdoA A6t AEE Ya=
220 nm, 250 nm ¥ 260 nmoJ|A =L SFEE YHEMYE

N1
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— v 5 Standards
0] Ononin Formononetin
w0 Calycosin 7-glucoside | Calycosin \
\ |
— S e T S AT o Sample
Fig. 2. Typical chromatograms of water extract from Astragalus mambranaceus with roasting process.
Table 1. Isoflavone contents of water extract from Astra- A= 1.152~2.215%9] HY 2 2435 A4S et AT
galus mambranaceus with roasting process (Table 4).
o @—7:1—71:053 E_ﬁ /\x/\s.‘L__—_T,b_l_khﬂl-o
Isoflavones Contents (ug/g extract, d.b.) 1% N = == ° L :'Loﬂ 1A ) __1 gel
: . 2AY 37| A4FEE 5 calycosin 7-glucoside®] TS £
Calycosin 7-glucoside 847.88+31.69 Aot Mt AL skolslo o, 2 2AY A
Ononin 634.36+13.38 39 8F £EE LS 25 ATE 5 SYBA=S
Calycosin 291.715.94 A A7E Zo] Bolo] WQst Aoz wtEr)
Formononetin 119.73+£2.53
Qo w 7=
- 2 Z+7 o] Eo|AHL EolstY ig. .
UV-spectrums 27] wheof] Sol92 SeleiirkFie 3. 4 B AToAE 2AY ] A4EaEC) AEARS A%
Calycosin 7-glucoside HEFZHL 70% EtOHS AR&-5}o] B} _ ‘ _
= B9 % pLeg g3l HAlse] Aune L AEAR BAME 43S siglth 2aY slge
S Q7 k) L O U= - — =
00-02 pgmlLs SE o EHE GENS 1o otolanete wue MuHoR FANRL 249
A3 A3, 3 AL y=18.464x -2.83960] 1010, AHHA| ) 2 = 5
L AU ’ P rREEIM 439 ojolaZRg BHF Zit
FR)E= 09992 ¥ 3t A A4e Yt QlchFig. 5). Caly- . , Stako
in T-glucoside®] ZET} HFo] it HA LT =3} calycosin 7-glucoside(C7G)7} 847.88 ng/gC. 2 71 =2 RS
cosin 7-glucoside = s = X0 . _ o -
® c ° e e, 25 & 5 f=ol oIt g2 aL=isto

= AEMAL FFeA= RS mEHEARS 7187100 &
Ashe Yoz ARSI A4E AT, BEIAL 0029
ng/mL, JFIHAI= 0.088 ng/mLo] A Th(Table 2). E4A] 7+
AA] A E Bdol= JEAL intra-day test@} inter-day test
& Aue a0 ANEERAE AFstel B,
Intra-day test AT}0] AT EEHAF= 0.812%, inter-day test 2
Tho] ATEETAE L650%R L5 5% 0|51} 925t 4
48 EhfolehTable 3). BHAS 51482 B3 B451%
t}. &= 3718t calycosin 7-glucoside HZ-2H 0] 50
w}2} calycosin 7-glucoside $FFo] Z715190H, 34
99.419~104.861%2] HLE YEtHUTE 359 HHES

Fig. 3. Chemical structure of calycosin 7-glucoside (Hu
et al. 2020).
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Fig. 4. Typical chromatograms and UV-spectra of roasted Astraglus membranaceus water extract and calycosin 7-glucoside
standard. Samples: A; calycosin 7-glucoside standard (25 ng/mL), B; Astragalus membranaceus water extract (0.01 g/mL),

C; calycosin 7-glucoside standards (0.2~50 pg/mL).

§a80

Leee v = 18.464x - 2.8396

R*=0.9999
&an

Area (mAEsy
&
k=3

2
N . ‘ ‘ ‘
[ v a k] # ¥ o8
Cone. {ugimby
Fig. 5. Standard curve of calycosin 7-glucoside.

HEFEE0] YA|61 2, UV 220 nm, 250 nm H 260 nmoj|A]
2 FFEE UESIHE C7G2] 5= 0.2~50.0 ng/mlLo] R 9]
14 0.99992] AFRAR)E Lieho] S23t A AL B
o HEAIR}F A A= 0.029 ng/mLe} 0.088 pg/mlLo] ATt
UL intra-day testﬁ]— inter-day testo]| 4] 0.812%2} 1.650%%

Table 2. The limit of detection (LOD) and limit of quan-
titaion (LOQ) of calycosin 7-glucoside

Compound LOD (ug/mL)

0.029

LOQ (ug/mL)
0.088

Calycosin 7-glucoside

Table 3. Intra- and inter-day precision for calycosin 7-glu-
coside

Compound Parameters Content (ng/g, d.b.) RSD" (%)
Calycosin Intra-day test (n=6) 860.202+6.985 0.812
7-glucoside  Inter-day test (n=6) ~ 857.883+14.157  1.650

D Relative standard deviation (RSD=SD/Meanx100).

ZZy el EA4dollA Bla&2 99.419~104.861%0°] 31
o, A EZHAE 1.152-2215%= VR ol=gt 2
= 76 T BgHo] A F3) £20] Eoly, HAA, AT
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Table 4. Recoveries of calycosin 7-glucoside for the validation of analysis methods

. . . . . . 1)

Compound Original quantity Spiked quantity Observedquantity Recz)very R%D

(ng/g, db.) (ng) (ng/g, db.) (%) (%)

500 1,384.506:6.038 104.86141.208 1.152

Calycosin 860.202:6.985 1,000 1,868.626:11.478 100.842+1.148 1.138
7-glucoside

1,500 2,351.485+33.027 99.419+2.202 2215

D Relative standard deviation (RSD=SD/Meanx100).

4 9 AUAS 2T S e,

(o] o=}
=2 = o =
go| B2okE 9jslo] 24P 4 A Ao Wk

2 A7 528 AFARI A 2 RS-2022-RD010294)
o] At 20259% w28 FHL SR AT
o I ALARRI SJsf oo AJUH
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Immune Activity-Enhancing Effect of Sagunja-tang Porridge in an Mouse Model of
Cyclophosphamide-Induced Immunodeficiency
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Abstract

Due to recent increase in the number of elderly patients, there is a problem of nutritional imbalance and immune function in
the elderly due to decreased ability to consume food. To solve these problems, this study was conducted to verify an immunity-
enhancing effect of Sagunja-tang porridge (SP) on cyclophosphamide (CPA)-induced immunosuppression using an animal model.
Experimental groups were set as normal control, CPA-treated group, positive control group, and SP-treated groups (0.25%, 0.5%,
1.0%). Except for the normal control group, experimental groups were injected with 100 pL of CPA dissolved in 0.9% NaCl at
a concentration of 150 mg/kg twice at the beginning of the experiment and 3 days later to induce immunosuppression. When spleen
cell proliferation was analyzed, both B and T cells were decreased in the immunosuppressed group, but increased in test
substance-treated groups in a concentration-dependent manner. To see the effect of improving immunity, levels of IgA known to
protect the mucosal surface were measured. Higher levels of IgA were found in SP-low concentration (SL) and SP-middle
concentration (SM) groups. These results suggest that using SP might be an effective way to improve nutritional imbalance and
immune function in the elderly.

Key words: cyclophosphamide (CPA), sagunja-tang porridge (SP), immunosuppression

M B AT AVE FF49] AH, ol gt A 4l2} 9, A
o] Algta} B o] @] 3lth(Jeong SJ 2011; Huang 5 2020).
]_

T 2~6A19] FHst d o571 FRolE AAVs 2E A3}7} of 22 fof, &Af, Wwokrte] 4] 807 de o]
3 AFS] QIA o] HEEE A2, 9Y 33T Tt |8 F2 FE odf 7HFe B 9 o7 #ojA Lol
Z8% 8R10 = F3s]|1 JYrkKim 5 2007). ¥, FH A3t BA21 54e F2o7 e 54 A9 S4oltt
FETES FAA, A AF dSo] FF2 vAA "ot (Kim S 2007). 22 49 2F, A& HA, 2= a4, AF
(Jeong DH 2022). wehA] A7FS A A4S 517 YA+ 274 59 st opye AF &3}, ol 2HE ol &
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7t QAL o2 AFY A} FoE B3-S F= A
2 A 9hDo KR 2018). E3}, @ 5do|= 48% o]
SlEjE A ZFof tigh QA =7} okA 9] o] & E ALE
A7F A Z= AT} HeFA] Bl opygf, [ofA], obF] o84,
A2, 734 o2 S E L Qth(Park 5 2021). & ofl=
D) AAA7FAFo| ofgt FAalo] 23] JUlstal Qlo] g
& A5t 9 758 2= Foll Hig Aol 84E L QU
Aol ARSE AREANG S 4k, WMEF, WE Tz
g=]o] ATHNam HY 2017). AREAFRE 917 715°]
oFstal, BIEo] lo, 7|7} &ekst Ardol A AMEEl= &
ot goro 2 A FE, 4857 5E] 9 grte|o] FEF

[r o of & |o

[}

H

el

4 e

chidg ZEFo|H, AL 1 BelS Qlifolet se] of

0.2 ALGUTHKwak 5 2003). EF, Qo] HH0 2L
Al 2AAS W P B, FFUAA A8, o G &
89| E50] QIERChol KT 2009). HE2o] B 7ol

WA o &5t Shdol A Fag P2 ARE L Qe
wlge] B ET e Hue, ST EET
Aoz Fysto] AgechLes 5 2008). Eh WEwo] Gl

2= F718 3 L3} Parchymic acidg TFF o2 T-5-5)

-9- L
U:]a ‘g
H

e

Aol Ego] Hrh(Kwon 5 2014). W& =31}
A B EA s, BEE 99HL A 72 FEUE 7L
o] sfj4to] Zolth(Lee 5 2021). 3, gHojst &
o] 5082 FutEA HE, B HE4,
& A& 7|55 0] gth(Jerng YM 2015). BFA|
had 224 ER Y AAE AlE F
HIE5to] =1, da2oA oF Al ue ANEE
Al Zo|thFukai 5 2003; Kim 5 2021). 50 &
}, w7, Si= 2R, 2F B ARG 5ol At
Ch(Jeong 5 2012). E3F, STt o] Eah= 20| =25
AEE da2 S BAS BIRsSt] Y =
|, FHtolg A 53 Z2 /S 7HA AL ATH(Choi 5 2012).
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1. ARZRIE =2 M=
GFPPFAIUCZEE IA60 ), WE(60 @), FHF(60 g), H
2(60 )F HAIT(2.400 o]l WAL TF 358 AT BA &

T oS o] T TEFTINA A 55 & 554

1.
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14
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Y

dg FEAx7 2 T2 x5t U4 g 55
Aol7l EH2 YEAL(-80T)ellA Bt 2 Al
of ARANY 52 ARSI BEE Adrler 5559
10-1853654(8fiotn| 2} o] &S| Bl ofo] AZHEE of-Rt
e & ARHyE AIARE BF 2o H(Kang WH 2018), Ol
S FHebs a3 ey, 198 4 71sAel iAY
FA8] Dol AL Aol ARANE o187t F2 A|l=3)
aAF Skl ARANES] WY G54 HSS A5 i
(025%, 0.5%, 1.0%)= HS-2 ABoIom, At &5t
< G717 3) 29 s E skt FEER AL
&3 Havle Aee AT §alE WA o'l &, AL
AT Eetsto] dde ARSI ARAT 59 2744 ¥
&2 FoF A Al &9] AREohE aieE|e] A wlEE Al
oto] I Wi, e, 2E LLLIR AHET wig &
S FAFel oF 15uie] FAIE H7Iste] 13h 22F &2
Bl s=oloith 52 AxE FH Y| HSAIRE AGHUGLo
o, 37 Haste] it SR Ho] ARSI

!

2. MASE

)RRl (F7 = §UANERE A 6577 ICR mouse
£ AT 33.2¢1.8 gol Aot 15749 &3 717k 7R H,
AE IS B2, F5 ARFANA A3 P15kl A
P52 ARRA 25231 C), FE(50£5%), FUF71S 124]
Ztog fAXF AR AAEEE TPAERFIY, ()
Purina)?} AIe 35Tt tidthetn S 91939 &
2] 7T AP AOE F5oto] Aol BiE BE AlY 2
I H2}E 2239519 CHDIUAIRB2018-56).

3. 523 M3 2 50
790] At 5 W ABI 2HS AAS ALtk 24

S ol83tel 158G k)Y 61EOR Ap|Ke] Leg)
o}, T2 (nomal contol, OJ5} NOYS ZR4E A7o0]s)
31, U A7 (immunosupression, ©|5} ISy 150 mgkg 5
9] Cyclophosphamide(CPA, Sigma aldrich, Korea)S 100 puLA] A
% Aoz} 39 o] B} Eojg £ Wl Zajele] Welolds
REokqirt. 7185 T2 Cyclophosphamideo] 2J3H H <]
A G 9 ArAho] EREIR] R TJRES 10% BT 4
T Eofsigion], ApAEe ERSHE AFES 10% FEO)
718 QJokol| A&E(0.25%), F5E(0.5%), 15E(1.0%)72] =
£2 52 AN QIS TP 1497 BT Folsielh
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H14E FRRAT 7 AAES] AF ol Fol7] Slgto]
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2 #7197 WskE et

Absolute organ weight

= x 100
Body weight at sacrifice
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I o] AALE Sslol Bojguo Ry W Polg 7
S A7} E0]3)l= ethylene-diamine-tetra acetic acid tube(EDTA)
(BD, UsA)ll &7l & vl=t AFHAEZATFH(CLSI EPO6,
USA. 2020) 7I20] w2} Sloll(6-s2)2 Saelsich. <15
o B4 7](Advia 2120i, SIEMENS, Germany) A3 Z(red blood
cell, RBC), "HA}A & 4 (reticulocyte, RETI) 5-29] A&+ A&
= pajsloict

fo

6. HIZNIE S4l5 &A

HIAE S4)5 S-S YAl 5x10° Cell/mLe] H]ZF A
iEolo] g FHsIth RE B AEZAS 96well
plateo] welld 90 puLA EF5}3, o+ T mitogen® Z Con
A(Sigma aldrich, Korea) 5 pg/mL, LPS(Sigma aldrich, Korea)
15 pg/mlE 10 pLA 2554, ti2Ftoll= HiAE 5Ye &
02 £33t F CO;, incubatoro] A 44417k FF B F Y. vl
OF % MTT(Gibco, USAYE 10 LA ¢ 5 417t 52t o
3to] formazan crystal B34S FEH. 44T F, d4lE
@, 1500 tpm, 582H310] A4S AL, 7t 96 welo]
150 uL9] DMSOE E3:51o] 1087F WX it ELISA rea-
der(Multiscan GO, Thermo Scientific, USA)YS AF2-5}0] 540 nm
of oz FHEE SHstach

0

[¢]

7. =T O A

P ol 2L Y 1x10° Cell/ 100 pL v A EH
o] =% 2SIt 2EE HIA HMEAZ 1% BSAZH I
$HEl PBS(FACS buffer) 1 mLE AH8-5Fo] 4T, 2,000 rpm, 10
£ 2oz AHEFS 23] AHSIT. 5 AAT

L

-

3, 3L pelletS CD3, CD19, CD56(BD, USA) antibody &3t
E2 100 L2 @Egsto] 93 st X 4T, 3027 734

N

I, PA AFT 2ACE 23] Aot A5 AA
3, FACS buffer(1% Paraformaldehyde”} 3E3Hg) 200 pLE o]
&9l pelletZ E0]F11 iceo] A 1587F BESAIZ T 1% BSA
7F 323+% PBS(FACS buffer) 1 mLE ©]-8-5F0] 23] A &5k
t} A= AA 3 FACS buffer 500 puLof| pelletS FEFA]A
tube2 0|5 F Z75IUct.
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8. HA=Z=EE F3

Immunoglobulin 74 ¢Jsto] HolsHo=He AHEt
AL S FAA7E E0%e= EF £28 FES SST
tube(BD, USA)O &7l & wl= AFHAEE AT (CLSI
EP06, USA, 2020) 7]&0] w2} Qjotalj(6~83) = tubeS &3t
T A2 3087 FA|sto] FIAZH. SEH A ¢4
B.2]7](LABOGENE 1248, Korea)S AF2-3}0] 3,000 rpmoj A]
102 QYRS olF 450 BHL Relshy, B4
A7A] —70Co] Hstet. IgG, IgM, IgA 5732 Mouse
Immunoglobulin G/A/M ELISA Kit(Cusabio Biotech., Co. Ltd.,
Wuhan, China)E ©]&35}0] A33}¥ ). Immunoglobulin(Ig)
54 1A ZF welld Standard?} HAIE 242F 50 LA &
%, HRP-conjugateE- 50 uL 73t & 2 E3kstof 37T,
Bt BTt ZF well2 Wash bufferE: ©]-8-6tof 5H4
|23t 3 TMB substrateE 90 pL& 53131, Wo| s
Apel 2 WOFG7C, 2083, ShAREe 2 7} wello] 50 yL)
Stop solution: #1511, Sao|Eo|A] T o33 B
3l & ELISA reader(Multiscan GO, Thermo Scientific, USA)S

AHg3tol 4s0nme] THEE 2k

0\_[)1_]
&Fﬁrﬂo

=,

4

0. ZEMAISHE AL

58 A FRY0 43T F4 2 vHe 34 95
10% EERAC|A 24412 LHAZ. H 22 3
22312 A2 99 sheka Eo £, 4 um FAZ 9E)
£ A% Busteh. §4 2 ge] Qurel Fepery
sk B 919

A< HAHES Y3 T hematoxylin &
stol AerAn AR BATA,

10. SAEA

z25}ot gl Wz 2|so S H7Fostr] £19] image
J program(Wayne Rasband, National Institutes of Health, Bethe-
sada, MD, USAYS AF&-3to] GFRAS Algich. BE A7
Zike AN5HEH, QAFAAA, VAN ESAS 24,
2Ageke AAl) A9 W@ BEQAR ehion,
YmTolg A, Hel2eR AL BaAeh BE BAR
et Z+ 9] Z}o]&= Student’s t-test SPSS v.20(SPSS Inc.
Chicago, TL, USAYS: o]-85}31o0, p0052 o) BAH o=
%ol girka At
Ao o o

LS89l AZ st

Cyclophosphamide T2} A2 &4 Folof W& A5

Woke Qo] flstel, 3Qokt 18] AE Sgshent

Cyclophosphamide o 4 =2 #AE 574 &, B A
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T 32874142 oA ARS APsision, 74 A HF AF
< S5 th(Table 1). A2 525 s E FowH(SH)
oA Az tH] AF S7HEol Aadste AT B
ot 18u AF 371 At 85 EHo)R] Jar oFgt
9] BistolH, A5 7rast IAH A o] 7]EL 4]0
AFFONA o Aol WEEA] Aok E48H oJu]7t
gl o= whstithTable 2).

o o
ARAFE TG 7185 Folo] At WY AM Tt
B7ksh] 915 BE B B ug 24 3] FF

A

ok th(Fig. 1). HIAOlA B4 tiR 0.27+0.02%2}
AT 0.55£0.04%= H| w6t o, §-25kA F71st
ATHP<0.05). O]:= CPAS] I3t MZAME 9 2 Z|EA] 2
N2, FF4AZ} AxE ohE HEZ sk, HA oA A
g o2 Yehd 4= AL Hong 51(2025)9] AoA] B
a5k Qlek. 53], A} S50 S 1} v A9
=79 £ S7IE o]ojX| A EHHA BF H|HE FE5HA
Fth= Kolb 5(1977)9] E.iof whe} yepd Axpetal gzt
Hrt.

Table 1. Effects of Sagunja-tang porridge extract on body
weight gain changes in mouse with cyclophosphamide-
induced immunodeficiency induced with immunosuppre-
ssion induced by cyclophosphamide

Body weight (g)

Group Body weight gain
Initial Final
NC 32.87+1.42 34.41£1.98 1.01+0.97
IS 33.15+2.14 33.79+3.06 0.64+0.93
P 33.31£1.07 32.7243.48 —0.594+2.42
SL 33.19+2.88 34.62+2.76 1.44+0.12
SM 33.04+1.79 33.86+2.11 0.83+0.32
SH 33.73+2.34 31.81+0.35 0.15+0.19

Y N.C: normal control.

2 1S: cyclophosphamide induced immunosuppression.

3 P: cyclophosphamide induced immunosuppression with basic po-
rridge 10%.

9 SL: cyclophosphamide induced immunosuppression with Sagun-
ja-tang porridge 0.25% in basic porridge 10%.

% SM: cyclophosphamide induced immunosuppression with Sagun-
ja-tang porridge 0.5% in basic porridge 10%.

9 SH: cyclophosphamide-induced immunosuppression with Sagun-
ja-tang porridget 1.0% in basic porridge 10% in male ICR mouse.

" Data are shown as meantS.E. (n=7).

Table 2. Changes of Sagunja-tang porridge extract on
food intake changes in mouse with cyclophosphamide-indu-
ced immunodeficiency induced by cyclophosphamide

Group Starter Finisher
NC 4.1 3.6
IS 32 3.6
P 35 33
SL 4 3.6
SM 2.8 3.1
SH 2.8 4.0

The notes on grouping are the same as in Table 1.
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Fig. 1. Effects of Sagunja-tang porridge on thymus, spleen
weight rate changes in mouse. " The notes on grouping are
the same as in Table 1. ? Data are shown as meantS.E.
(n=7). ¥ Significant difference from normal group by Stu-
dent’s r-test: “p<0.05.

3. U SHol A}

4 A3 v|we] 2ot uf, JEF = CPAE &
of gt AGAA|Fo| A F-2lotA TFATFATHp<0.05). Jeong &
(2019)9] B0] wF2w CPAC] oj3] REEE WAAE
g 249 Wisks 4oy, EE, 4w HE@7L L g
Lot SFF AAE FEdte Ao=2 A kKoo 5
2015). BFH, WA AA| L3} B wohdS o, SMtollAl S7st
AchFig. 2A). THHET = A4 23 v|wsto] B
XS o], HIAA LA FsHAl S716HH 21 (p<0.05), ©]
£ CPAY]| 95l @ 47} Zh4stal, o] 2 Qlaf Aka 24t
o] oA HHA 49 JAF AR g BAFZE
|02 Rl g% HEF9] 57t Yokl wet S7HE A
O & HQITHOh DY 2004). o2t Ait= AREAIS<
g 7|18 & Bof7t 2E2E N4 23t S-S B9
4A7F €@ S Qi waEch WALy} vwst
o, AR S5, s FololA f95HA A
AIE YEFY A THp<0.05)(Fig. 2B).
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Fig. 2. Effects of Sagunja-tang porridge on red blood cell
and reticulocyte changes in mouse with immunosuppression
induced by cyclophosphamide. " The notes on grouping are
the same as in Table 1. ¥ Data are shown as meantS.E.
(n=7). ¥ Significant difference from normal group by Stu-
dent’s t-test: “(p<0.05). ¥ Significant difference from IS
group by Student’s r-test: p<0.05.

N
o

bl
=
H
o[
1=
ol
I
0

243519 HKim 5 2006). BAﬂ =

A LPSE ]_Q_oH B35S o), PA) qﬁ 6.08+7.80 pg/mL
tju] weol ];Loﬂ»ﬂ 0.9120.68 pg/mLE 7

Al AR S8 Folgt & | aote o
Hog 7kl aﬂé Hyon, E3] Ask FolF
3.6242.01 pgmLe} 5T FEol 7.70:6.45 pg/mLo Al §-9]5}
Al S7HI AT p<0.05)(Fig. 3A). °l= ARMANY &= Fol7t
mitogen AF=0f] OJ8t BRe-A HIGA| Y] FA5S S 9E

Aoz F7HAF0] EAHATH(Cho 5 2013). TS, THIE 5

(A) B cell proliferation (LPS) (B) T cell proliferation (Con A)
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Fig. 3. Effects of Sagunja-tang porridge B cell (A), T cell
(B) proliferation changes in mouse with immunosuppression
induced by cyclophosphamide. " The notes on grouping are
the same as in Table 1. ? Data are shown as mean=S.E.
(n=7). ¥ Significant difference from IS group by Student’s
t-test: “p<0.05.

29 mko meolA] A2A

1

A

AN

oN

Ay 2 T} 71

=9] HY A4

A58 27517] 981 Con A o]83) EAAL 1, B4
Z2 4624655 pgimLe} WelolA o] Fo|2 Hlwet Ak,
0'3!04

HAAA| A 1.68+1.56 pg/mL= AASHA| ZHASIATE. ©]
AIH= CPAZE BIZGA| 9] DNAS L do]dS AJAA T Y
B fxie] weuksS oANZITkT B IECKChoi
2019). T3, WAL} ARLAY 5& Folgh & v
P& o, = JEH T FrIse AAE HiloH, £9
B FojFolA 9294542 pgmlZ FoJ5HA SIS
(p<0.05)(Fig. 3B) ARZAFS 73t 7|8 Zo] mitrogen T4
< 7M1 1ol =9 W75 Z3HA717] wiZell CPA
Fojof oJsf T9t B FZL0] F4l50] A=l HAaE= A
o= BT QrkShin 5 1996).

ln

ko

5. 2T OFd ZAt
MRS RS 712 Folof o3t WY Ad A
H7HE ol 5E9 BlFgAIEoA T oy HARE SI9l
t}. BNEZE H7] 98] CDI9E =43 Ayl FAF dRF
1,245.2+571.5 ng/mLe} AP QAT Z}o]E H| W53 % o
T o oI A Lof| A 785.224241.02 ng/mLo| Al EASHA ZHABHS
T}, Hwang(2007)9] Ato] w2 A A4 Hew-gof Fhojst
= A A ZE1E AT AL sttt A Al AR
AR S Folgt 2 BlustE 1, 5k oEF o= STt
ot 83 WSt TAIZE 27] 913t CD3E 5793 At
gtk 540.74+172.8 ng/mLe} HHAAT-9] Zfo]E ]
St A}, "R A 390.13£22.21 ng/mLz FASHA &
23H3TE CPA7E TAIZE AL 7Hs/d0] S AlARRIT
(Sueng 5 2015). TSt Huang 5(2013)9] ¢d+Lo] k= CPA
Fol Al CD19, CD39] A7} Fashes AT Aot 22 4
T2 UHElY HAAT T ARAN 52 Foig £
WIS o, FEEH R Frlete RIS HYloH, &
5] SHEO|A 472.44474.08 ng/mlZ FoJ5HA Z71stich
(p<0.05). °]= THZAE HA|Sh= CD39] YAFLE HARA
sfekRAE Boll g1 4= led, CD3 WdTo] CPAT Y
H] 37FH=s AL S0 2N ARANG 58] THZF
o] 23} 9 Ho5o] mle FHold avs Il 4= gl
(Kim 5 2024). NK A|ZE B7] I3t CD56S Z43t A1}, 4
FEE 34341581 ng/mLe}F HAAA|F2] Z}o| & Bl 4
H

ot

T}, HAAA| LA 24.54+6.84 ng/mLE A4S AFS

gt} ol WY ZFEETo| Th-2 cytotkine HY HH-3-0] LA

WFoz HAAAE F=5t09A Th-1 cytokineol] 23t FA]
ojZ A|E 7] NE=AL otslA7] 0 FH NKAES] T4
ASAZITF AL SFEHCha S 2005). W AR LT} ARE
A & Folgt #5 HIHSIRE W, 5= AEF o= St
e A HA0H, E3] SHTOA] 45.24+11.66 ngmLE

[e)

1|

Il
ﬂlﬂl r
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Table 3. Effects of Sagunja-tang porridge on CD19, CD3,
CD56 in cyclophosphamide-induced immunosuppressed mice

Group CD3 CD19 CD56
NC 540.74+172.84 1,245.22+571.52 34.31£15.81
IS 390.13+22.21 785.22+241.02 24.54+6.84
P 401.04+44.23 794.34+533.35 30.40+5.61
SL 430.22+57.40 806.00+363.09 32.1249.07
SM 436.68+145.41  916.26+587.55 32.8949.32

SH 472.44474.08°  973.02+129.19 4524+11.66™

Y The notes on grouping are the same as in Table 1.

? Data are shown as mean£S.D. (n=7).

3 Significant difference from IS group by Student's #test: "p<0.05,
“p<0.01.

954 Z715+4tH(p<0.01)(Table 3). TE3F, Table 3 Ho]E]o]| A
REEHAE A UEiET, "o ofg 9] e HAE A
ds=o | AEiet Ao APYRS v 4 Aokl
BaEy Qlo], "y AAQ ¥E/dE Uedl= 208 B
Qlth(Sung 5 2002).

6. HAZZEE AHAL

[gAE Hlo|Y AV} 587 RIA|ZO L T HIS
Bpoto] Al Y2 X Aste] WAleH == g gl
A2 sh=tl(Kim 5 2014), 9 FHS Ho5h= [gA
Z745t9E o, B4 iRt 480+131 ng/mLot W A
Zpolg vl gt A}, WA AA| Lo A 48+69.2 ng/mLof| A
AotA aotgoH, §o3 AE VER th(p<0.05).
AGAA LT} A FED S Folet 23} v wotgS o, SLi
286+97.2 ng/mLe} SM+ 273+124.5 ng/mL7} F-2J51A &7}
SFATHp<0.05). YA} HAYHSS F7HA7]12L AJ<&A] 7| (Eh-
renstein 5 1998), BA|3Zo]| Osf AAitw]o] g Z7]of o]}
A WFgolA S23 J(Yuhui 5 2003y Sk IgMS &
AotHS o, AAF R 190£68.9 ng/mLe} A A 2] 2}
ol vt A}, HAAAHNA 1774924 ng/mLofA] ZHA
sttt WA} AIFEL Foig & B oS o,
AN FojtollA F7tetlon, £ ARAE S5k
FojoA] F7He AFE B olfst A Aoz
U3l TH9} BA2S] WY S-S 2Est] AW HIL T

filo

g 1o dju rir

2A HIFZEHY 70~75%F AASFL JOoH(Kim T
2014), g gjore} 22 HAAE A4]sto] FAleH: 7152
= oGS 2A5IUS W, A} RF 1,258+422 ng/mLE
H A Lo A 646:208.6 ng/mLE 50% O]4} ZHAstgict. vt

N
ot
)
re
Eﬁi‘
nd
o]
of
o. (o]
ﬁ
™~

H, d AT AlFEE Folet 32 B WSS W, P
= ALt AP EE FoiollA S7tet= 2aE UE A
(Table 4). AFEAFRS FoI3t 15014 1gG 5=7F 20% o4
F715he Ao Hob AkgAyRel Solgke Mol &k A
2 = Hd &Aool = thgdA|(polysaccharide)”| Y 730
483 FFS A= AL E HQItK(Choi & Yang 2012). Bk
#, A0 1669 A% 1A 7b9] Ajol7h 2 Ao et
W, 1G] BF F=of T W7ol o7} qlo] J%F
% 7o AZE. Bg, 9T F4E 2Pl FoRn
| AWoA 1gGell A Al dARE AAIE e th= 2L
o e ofgelel Yoz FUEYS Ao Holud
(Ahn & Yim 2008). §35|, A 5 ARG HE] W2,
CPA= YA IS 53] FeRn2] HAZ S7HA A o= 3l
on, o] FTA 9] F 2H 7] & QUtke B
of et AT 4 Yk T oA,

F

fto

O

7. ZEHEEE AL

Hematoxylin & Eosin(H&E) @41
2ok Hols sty 22 E|oha o
SRS 29HE W, 54 Au Fues
Fjof Qlom, Budate] Z7A7h T2
Sk Wl o) vlgg 24| 99 Aol
A7}, gz Soldnke 2
EEA] ko, WA A A= W 7]
7HAAL Qlo] 25 F3 FAE A-gst=H Bofske WA
S49| vlgo] dAH A4 o= CPAE A5H &
T Hge] WA o] &4JE0l T4 A, AMedatel 4
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Table 4. Effects of Sagunja-tang porridge immunoglobulin
A, immunoglobulin G, immunoglobulin M changes in mouse
with immunosuppression-induced by cyclophosphamide

Group IgA IeG IgM
NC 480+131.0 1,258+442.4 190£68.9
IS 48+69.2" 646+208.6 177492.4
P 1442223 491+405.7 99:+138.0
SL 286+97.2° 1,015+291.1 230+82.8°
SM 273+124.5" 957+490.8 316+149.0
SH 432+549.1 912+381.3 256+104.0

Y The notes on grouping are the same as in Table 1.

? Data are presented as meantS.D. (n=7).

3 Significant difference from Normal group by Student's z-test: “p<0.05.
* Significant difference from IS group by Student's #test: “p<0.05.
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9ATHON 5 2023). W AA T 19.4+4.9%9} v]wat Az}, A%
EZ =0]Ql SHE 40.2+17.1%01A vJﬁPﬂl ZS7kstltt
(p<0.05)(Fig. 4B). ZAHstxor &
9] B¢ B dxTol A= Eoldvtet 225
TR oo, HAAAFNA T4 o ofA

body macrophage”} TEE|gl O™, S=Zo] Zpx lﬂ% HA 9] H
&°] F2ASHA (<0 05)“0‘}04 HéOl A 01 A& Rl
THFig. 5A). O]=
a3t ARlofl oJsf A A AlZAPE S iﬁi 5
Z#ott= 77} Qioh 8]l vRA =32 0] AL
T 24.747.6%2} A FEAE FoIgh 72 v WEHS u, Al
£33 Bojgt fojA Bk 9E&Z oz ZU5IAtHFig SB).
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Fig. 4. Effect of Sagunja-tang porridge on spleen histolo-
gic changes (X20) and white pulp ratio changes in mice
with cyclophosphamide-induced immunosuppression. " The
notes on grouping are the same as in Table 1. ? Data are
presented as meantS.E. (n=7). ¥ Significant difference from
IS group by Student's r-test: p<0.05.
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Fig. 5. Effect of Sagunja-tang porridge on thymus histolo-
gic changes (X20) and medulla ratio changes in mice with
cyclophosphamide-induced immunosuppression. " The notes
on grouping are the same as in Table 1. ? Data are presented
as meantS.E. (n=7). ¥ Significant differences from the normal

group were determined by Student's r-test: “p<0.05.
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Fig. 6. Mechanism of immune enhancement by Sagunja-

tang porridge against cyclophosphamide-induced immuno-
deficiency.
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College Students’ Use of Convenience Foods at Convenience Stores in Chungbuk
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Abstract

This study aimed to investigate associations of consumption pattern of convenience food with related factors among college
students. A total of 583 college students (211 males and 372 females) residing in Chungbuk participated in a questionnaire survey
in December 2019. Female students reported that they spent more time using smartphone (p<0.001) and had higher smartphone
dependency (p<0.01) than male students. As for the time to use convenience food, significantly higher (20.9%) of male students
used it for late night snacks and 55.4% of female students used it for lunch (p<0.001). More than 30% of subjects were ‘Not nutritious’
about the concern of convenience food, showing no significant difference between males and females. Male students had higher
consumption frequencies of ramyeon (p<0.05), fast food (p<0.01), water (p<0.001), lunch box (p<0.001), instant Guk/Tang (p<0.05),
hamburger/sandwich (p<0.05), salad (p<0.05), and raw food (p<0.05). Female students had a higher consumption frequency of sweet
and greasy baked products compared to male students (p<0.001). When the night snack and smartphone use level increased, the
intake of convenience food also increased in both groups. For female students, the check of nutrition labeling had a significant negative
correlation with convenience food consumption. Therefore, it is necessary to provide gender-specific nutritional education and desirable
dietary guidance for college students in early adulthood.

Key words: convenience food, convenience stores, lifestyle, college students

N E 200, BIE S 2ol WOl A 1) ol
AgF R A FAT 4 Urks FHOR S A

= = 4 Al 1717} Wal(Lee JS 5 2020), F-=3] AAsHA 1 o] Ao
ARlz7], Zd7], Sd717kA] 40d0 Al T E T Q= A1ER] HOJAEE ThFsR| AL it HO
of J&-Z %A & TElste] eRl7|E 9o =% Al AHATE SAE F8EE AR 7HA] ot A
23 Al7]o|u AJR17] ZREe] e Rp4lo] #arl 4735t H 83} AZhE £0]7] A5l 7HE AECE ARA #g}
TRl QA sto] A7doll AE3A]7] $1& Al7]e| B AAE] oF A HYAEFY A AR FH FeiE o

St A7FTE] 9] £ AL 7FEeoF & "] Ao] 9t 11 (Capps 5 1985; Buckley 5 2005, 2007; Brunner 5 2010). Z-4|
Ut sty A AP AFE AT EH, obd Z4] ¥lert = A A= HEY HOH WESA-2 201749 22.2% oA
A, EFAISE AAL 7RIS AE 271 ofAl 271 7HA A 2019 25.7% ¢, 20219 284% ¢, 20244 317 Yoz It
Z71 23, 59 5 &2 A5 AEET EAVE A 23] =751 9th(Korean Statistical Information Service
TRl AJA S AL 1thJin & You 2010; Lim 5 2018; Ahn & Kim 2025). WO A wulj == HOJAE] AE FRoll= S4

e 49l7)o) AoR SulE ASTS EE 2
g K 1
ol
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oA HAFHE HIE & & Q= 7T, A
Z27} 7Fse JIAHE Ay 3 HYHR, 28, ZAER,
ARG, BE, A4 5) 5Ol AH(Choi 5 2019).
e HAd7]9] FAoA Hlojual 7Hgo] opd A
HrollAl 7IUE s asof Sti= 97t Botx|HA] AAL vl
ot FAgE AAZE MHsfjof gitt. HOH-2 24417 23t
gt tof] HojFo] Q= A7t €71 wizo] SEe] A
/0] 11, ARt AAt] H]s] A gt vl-go g 7Yt 7t
Ao g ZtHsty w2 AARE sfdshs WHoR o8
T o] HOJAE O] o]go] oIt 5F3ITHLee 5 2019).
HOJA|Eo= EAET 22 S7H3AE Aol B, A%
otgol =2 F4d 59 2 o83t 34]o] R o]
UoH, HOAE JUB7F ATol|lA B, H&olRF, &, =
H, AR, 952 ©ekE 4 BlEol w1, dHA -
AMEAF, BHF5, 2, AAE = A HlEo] A4 Y
Edeh(Shin 5 2017). 2Hwie] 29 Tl Fere o wA
D, A, FERL B3, WA - ACANTE AU 1
Eg gl ¥/ Ueht 9%, A3t HES Bl 1
sleblst 27140] REetel GPRRIS P 4 9
11 B 15} th(Lee S 2010; Pae M 2016; Shin 5 2017). tjjst
Ag oz HelAE AHUGE o, BEA
SHe HeHe, oSS S AF ARHALKn
KH 2009, 35409 Te 3 w5, ZuR, WA 2 A9
%] 4=0.2 LpebgtthPac M 2016). HOJAIEL Wotao] ofs}
Ao vls| ASE7F =11, AlZHS Aokstr] Isf o]-85hH,
FAA o] F2 A} 7ol QU= AR HIE U (Lee
S 2010), SAS AHst=H Qlo] IFET Bt HT=
t S85HA AZstal 917 wizoll HWelFo] o]-go] &st
o STk & Kim 2021). w2}4] A3] Wbt v
Al AP Y= AloNA RSS2 HYJ2AE o]-& AH
AFEE Bl ofE AL ok =R of gk oiete] g

=1 5L

Mo

o
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22 8t st

=
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=

oI AN B ey
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Table 1. General characteristics of the college students

Variables Male Female Total t—Vah;e
(n=211) (n=372) (n=583) or x
Age (years) 26422 213413 21.7¢18  7.87™
Height (cm) 1744461  160.6£7.5 165.6£9.6 24.13™
Weight (kg) 72.0£144 549494  61.1+14.1 1556
iglzmli’)ass X 64l 215073 23464 443
Underweight 18(8.5  53(14.3)  71(122) 49.29™
Normal 90(42.7)  238(64.0)  328(56.3)
Overweight 37(17.5)  40(10.8)  77(13.2)
Obesity 66(31.3)  41(11.0)  107(18.4)
Proportion of convenience food cost in pocket money
<20% 7033.2) 113(304) 183(31.4) 497
20%~<30% 57(27.0)  112(30.1)  169(29.0)
30%~<50% 49(23.2)  105(282)  154(26.4)
>50% 35(16.6)  42(113)  77(13.2)
Residence type
Dormitory 6(2.8) 79(21.2) 85(14.6) 46.66™
Self-boarding 128(60.7) 142(38.2)  270(46.3)
House 76(36.0) 148(39.8)  224(38.4)
Other 1(0.5) 3(0.8) 40.7)
Time spent using smartphone (hour/day)
<1 5(2.4) 4(1.1) 9(1.5) 35265
1~<2 31(14.7) 25(6.7) 56(9.6)
2~<3 64(30.3)  62(16.7)  126(21.6)
3~<4 46(21.8)  90(242)  136(23.3)
>4 65(30.8)  191(51.3)  256(43.9)
Smartphone dependency
General 169(80.1)  256(68.8)  425(72.9) 9.341"
Potential 35(16.6)  89(23.9)  124(21.3)
Danger 7(3.3) 27(7.3) 34(5.8)
Drinking
Yes 141(66.8)  281(75.5)  422(72.4)  5.11°
No 7033.2)  91(24.5)  161(27.6)
Smoking
Yes 73(34.6) 308.1)  103(17.7) 65.16™
No 138(65.4)  342(91.9)  480(82.3)
Exercise
Yes 88(41.7)  242(65.1)  330(56.6) 29.88"
No 123(58.3)  130(35.0) 253(43.4)
D MeantSD.
2 n (%).

Weighted column percentage is presented and may be not total

100% because of rounding.

p<0.05, “p<0.01,

sk

<0.001.

H[&-2 J1 TL5 20% v]Tto] oF 30% HIEE 7Fg A el
ok AFFH= P A7 60.7%, s J 39.8%=
LHERL 2ol & HRATHp<0.001). AUFEZE ARGAIZEZ 341t 0]
g ARERITHE HIEo] ofshY 75.5%= " 52.6%°1 Bl =
SFT(p0.001), APFEE THoE w]8-L ARSI 191ol
ofSHAY 23.9%, 7.3%= F3HI(16.6%, 3.3%)°f H|| =ttt
(p<0.01). 2019%0 AWFEE 7}OJE A RALo A th o] Aut
EX BoJE A2 AAANE 21.7%, 199 3.3%= HIls)
o (MSICT & NIA 2019) & Ao} -FARE 23S Hicth o5t
A2 FeHgoll HIsh SF(p<0.05), 2-&(p<0.001) W=7} &9k,
FAE<0.001)2 AT HAES Jo= g Aol HY
A% o8 &= F9 ATRATL U= AL E HArslar
(Lee 5 2019), AHHEZ]71E 3AI7E o4 AMEShe Bl E9)
A 53.8%, oISHAY 66.7%= oIstAYo] Hl&o] A LERKKim
S 2020), & AFATR} FARE BRS Hirh 20239 =91
7FeA GIEZE FolE w47t Afol] mHE ¥ (Korea Disease
Control and Prevention Agency(KDCPA) 2025a), X< 107k 19
Al ol ARl oAelA S71ohe S HAAL, 200 oA &
THEZES 83.0%= O AZdel Bls 7P &2 A= 4
EfLt oA o] AUEEE AR 25 A1 ] ot wso] 2

Qs

N

Al
=]

A5 AT (Table 2)0| 4] BAA] AAF 428 A7 H5H
2 10~20: o7} 46.5%= 71 kAL, o ST 20304 ©]
W7t 41.7%E e Zo]E B Ith(p<0.001). oF A4l
Y 60.2%, oI3HY 51.9%= B 25 = Vet f98t Ak
ol ATk AT O] WA H S L7= AIZHA]
AFF S71E olojA BIvte] 30| AXA Hrt. ol AA=
EEFS F YR FYUOE ARRSH= Hof| oyx|E 3gF5
o, A AAR o] FTeHAY o' dAZdE o] A
) AFHs HAYUA A S7Het TRo] QIThKim 5 2007).
20231 19~294] 43219 ofy] A& 57.2%= thE Aol
H3f 7Fg =2 20 & YO ™ (KDCPA 2025b), o} A4
£ St= A5 oRIAARE ARE Aol B8l EZ0] =2
A0 & UER(Lee & Kwon 2018) O AAS] & 8/]0] 7325
olofF & FQa/do| Ut HEAZ FHE<0.05), HAEFE
(p<0.01), E(p<0.001) 4] W=7} =11, o2 o IR} v
(BAY 7184 AF)(p<0.001) HFRE=7F #30th A i
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Table 2. Dietary habits of the college students

Table 2. Continued

. Male Female Total
Variables m=211)  (@=372)  (n=583) x
Time for having meal
<10 minutes 33(15.6))  22(5.9) 55(9.4) 277
10~<20 minutes 98(46.5) 147(39.5) 245(42.0)
20~<30 minutes 62(29.4) 155(41.7) 217(37.2)
>30 minutes 18(8.5)  48(12.9)  66(11.3)
Breakfast
<Once per week 127(60.2) 193(51.9) 320(54.9) 8.17
1~2 times per week 49(23.2)  90(24.2) 139(23.8)
3~4 times per week  20(9.5)  50(13.4)  70(12.0)
5~6 times per week  10(4.7) 15(4.0) 25(4.3)
Everyday 52.4) 24(6.5) 29(5.0)
Ramyeon
Seldom 27(12.8)  52(14.0)  79(13.6) 1128
Once every 2 weeks  45(21.3)  96(25.8) 141(24.2)
1~3 times per week 104(49.3) 191(51.3)  295(50.6)
4~6 times per week 25(11.9) 29(7.8) 54(9.3)
>Once per day 10(4.7) 4(1.1) 14(2.4)
Fast food
Seldom 25(11.9)  50(134)  75(12.9) 13.80"
Once every 2 weeks  61(28.9) 157(42.2) 218(37.4)
1~3 times per week 110(52.1) 143(38.4) 253(43.4)
4~6 times per week  14(6.6) 18(4.8) 32(5.5)
Once per day 1(0.5) 4(1.1) 5(0.9)
Fruits
<Once every 2 weeks  80(37.9)  120(32.3) 200(34.3) 4.28
1~3 times per week 92(43.6) 171(46.0) 263(45.1)
4~6 times per week 24(11.4)  38(10.2)  62(10.6)
Once per day 12(5.7) 34(9.1) 46(7.9)
>twice per day 3(1.4) 9(2.4) 12(2.1)
Milk and dairy products
<Once every 2 weeks  64(30.3)  104(28.0) 168(28.8)  2.15
1~3 times per week 96(45.5) 192(51.6) 288(49.4)
4~6 times per week 29(13.7)  43(11.6)  72(12.4)
Once per day 16(7.6) 24(6.5) 40(6.9)
>Twice per day 6(2.8) 9(2.4) 15(2.6)
Sweet and greasy baked products
<Once every 2 weeks — 73(34.6)  56(15.1)  129(22.1) 3537
1~3 times per week 97(46.0) 192(51.6)  289(49.6)
4~6 times per week 28(13.3)  67(18.0)  95(16.3)
Once per day 9(4.3)  39(10.5) 48(8.2)
>2 times per day 4(1.9) 18(4.8) 22(3.8)
Processed beverage
<Once every 2 weeks  32(15.2)  64(17.2)  96(16.5) 149
1~3 times per week 94(44.6) 160(43.0) 254(43.6)
4~6 times per week  56(26.5) 103(27.7) 159(27.3)
1~2 times per day 23(10.9)  39(10.5)  62(10.6)
>3 times per day 6(2.8) 6(1.6) 12(2.1)

Variables Male Female Total )
(n=211) (n=372) (n=583)
Water
Seldom 6(2.8) 16(4.3) 22(3.8) 3243
1~2 times per day 33(15.6) 105(28.2) 138(23.7)
3~5 times per day 57(27.0) 133(35.8) 190(32.6)
6~7 times per day  55(26.1)  67(18.0) 122(20.9)
>8 times per day 60(28.4)  51(13.7) 111(19.0)
Night snack
Seldom 49(23.2)  76(20.4) 125(21.4) 10.09
Once per month 21(10.0)  41(11.0)  62(10.6)
Once every 2 weeks  30(14.2)  82(22.0) 112(19.2)
1~2 times per week 62(29.4) 116(31.2)  178(30.5)
3~4 times per week 40(19.0)  49(13.2)  89(15.3)
>5 times per week 9(4.3) 8(2.2) 17(2.9)

Y'n (%)
Weighted column percentage is presented and may be not total
100% because of rounding.

*p<0.05, “p<0.01, *"p<0.001.

2 AoF HIISITHYeon & Bae 2016). |AEFE HZH7}
71t Qe A AR U] A3 2 A e
Z10 2 BT O H(Kim 5 2004), JAEZLE HHA| 35S
A AFlshe 97 271 dieol de A A3E o+ A
= A= AASIT & A5t gfdoly s|AERE 4
214 g5} g HFISHE 2APL ololAIA] igkort, ek

‘I],}- HH/\E J—'-EQ,‘{_ o]—ﬂﬂ /’S‘AOP— = __\_ﬂ-_o]-o]— X—]Zéo]— 1‘-'4—13'-]
o AERE O] Y3 et wRo] A7k 20039 et
2 2% 43 B2 3 Ministry of Food and Drug Safety
(MFDS) 2023), ojgo]|e} FAaWo A AA XA 7|
ZA5k= Hl o] oA 2%, 51.6%= &5HY(36.4%,
30.3%9] U5} B2 AOE ek, E3] ojx ofdlolst 3
A2 AR R L HRE F IR AFFe] 20199
9.4 gl A 2021 114 g0& Z7}5t Aoz ¥u=|olch 7He
AE AFR B ARl & €79 10% o1l BF 10%

otk A FHRE AR} BlaLsto] ATEL 66%, T 41%, H|TE
39% Av TAYE0| FoIttal B 1531 (MFDS 2016), 35
7o) YA BAF iR Sk BAEUER Velo] &
obdtta SF O (Lustig 5 2012; Te Morenga 5 2014;
Carwile 5 2015), A7 Hloll 5% o|HZ HHE &L A& Al
QISFATHWHO 2014). F5 #A%43F Q143 F7 A|40] 2=
5 7HAF9] A5 Sle7t Rolxlttal 5hof(Bae & Choi 2021)
0= Hes] e @ A U AR A 35 JFEA
& Zelehn, 22 AES HET 5+ AT FF A4 IS
o Lol Basirhal Hojir
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HoJHo A HYAEZ o]-&3tthASE o] &-gtrH+o]-&3t
the Hl&2 JA8 47.0%, oJsH8 54.3%31 31, HO|AE o]
| HEE JFYo] 1~23]7} MY 35.6%, oJBHY 41.7%=

7V =A v —E t 2ol 7} YRUTH(Table 3). e o
g Aol oA ES F 2-33] o8]ttt H&o| 7
=A ‘/}E}‘%(Pae M 2016) 2 A} FARE A HodS
A o] got= Ao E UL, HOH L B2 Jupet &
H| 212} 1743101] AAsto] HEAgol €11, WA EH 7+
AES HsHA @HO‘ = qlom 744 o] Aottt AH
og o]_Q_ H]E7]- Lo O /\oi qu;q]:} uq,]ﬂu o o]_Q_;].
= ATt 8 Joh2 =24 ofAl o & 20.9%, o2 A
A0 & 554%=% AolE H AN (p<0.001), HeHIE A H=
o} 55.9%, oot 214t} oA 62.1%= e F-olet 2}
o]& HAth(p<0.001). oFAZ $HS "sfistal obg]AlALS]
A 82 ASHAI7IH ofR] dAE Eolil, &3 H|YF 59
EAHS of7|AZ4 4= Atkal 5koi(Stunkard 5 1955; O'Rear-
don 5 2004) OFARIEE & L Q 7} Qo ESE HOJAE
< F4 Aoy §7F541E0] ot g%, A, UEE 9
Fol E1, HgRIY F7]Ho] Bttt stith(Lee &
2010; Pac M 2016; Shin 5 2017) o]y3t WojAZS x}_,_

7UE AHst= 4 5l 2 i LFHF7EY 13

7Y & AdFsfioF oFEﬂ 4 2 B e 7 A= *é
8% T HHY YFEATE 2ot Ha, E9] o
AAEo] =2 ety ol A ofF TR UYL HH7E
o 2 HHT f1¥4dol AAA "t

HOJAE o] &A| IHARFOE ofshEE FEhAgo] Hsf gt
(p<0.05), )THp<0.05), 9-57|5Hp<0.001), A|Z 3] AFE (p<0.01),
PYAAFE(p<0.01)Z T fok= A2 & UEHgThTable 4). T
S T AtollAl 7HEAIE AEA] IBARFC R Tt 4.68(5
A o g 7P EUAL, F871RE 71, 9 A =2
2 UYER}(Bae & Yeon 2011) B+ 71 59514 A6l A
I Z-2 AT Bty HORAEE o8k olf=E Hes
A7F F53(69.7%) 2 o18HE(59.1%) HF 7P =A ey
Zol7} gideh. HOJAE o8 f f2E= H o R JYE
O] R Att7t MY 32.7%, T 39.8%= 71 =9kl |t
S wl7E GFHAl Th(14.7%), $1AFZ 0] 4] 2Th(13.3%),
o A=40lth(304%) &2 EA UERL AolE Hith
(p<0.01). HOJAE o]§o = A&y n]Fl PF oA
EF25E AAST 323%E 9oH23.7%)0l vls] =tk
(p<0.05). oS thyo =2 g AtolA A A 5 QlojA
o] &3tth= SH°l 43.7%=E 7P &8kaL, AlZto] glofAl 32%

1) B 018 YT, 01 X PYEA| &l
=

Table 3. Status of using convenience food of the college
students

Male Female Total
(n=211) (n=372) (n=583)

Perception of frequency of using convenience foods

Variables

Scarcely 502.4)Y 6(1.6) 11(1.9)  3.38

Not very often  37(17.5) 55(14.8) 92(15.8)

Moderate 70(33.2)  109(29.3)  179(30.7)

Often 55(26.1)  106(28.5)  161(27.6)

Very often 44(20.9) 96(25.8)  140(24.0)
Frequency of using convenience food (per week)

Never 6(2.8) 6(1.6) 122.1) 562

<Once 45(21.3) 62(16.7)  107(18.4)

1~2 times 75(35.6)  155(41.7)  230(39.5)

3~4 times 64(30.3) 101(27.2)  165(28.3)

5~6 times 13(6.2) 33(8.9) 46(7.9)

>7 times 8(3.8) 15(4.0) 23(4.0)
Primary time for using convenience food

Breakfast 19(9.0) 26(7.0) 45(7.7) 3023

Lunch 74(35.1)  206(55.4)  280(48.0)

Snack 33(15.6) 29(7.8) 62(10.6)

Dinner 41(19.4) 72(19.4)  113(19.4)

Late-night snack  44(20.9) 39(10.5) 83(14.2)
Company to eat convenience food

Alone 118(55.9)  130(35.0)  248(42.5) 26.98™"

With friend 85(40.3)  231(62.1) 316(54.2)

With family 5(2.4) 9(2.4) 14(2.4)

Other 3(1.4) 2(0.5) 5(0.9)
Yn (%).

Weighted column percentage is presented and may be not total
100% because of rounding.

EEE

<0.001.

E YR (Pae M 2016) HOJAE-S 7HHSEIL AJ7ko] HoFE]of

ol- g3ttt AYPAT ATel AARE ARE Bk HOAE
o] EAHOR JF Bl 37.9%2 7HE EA L}EwJung
5 2014) £ el 2o ATE Bojrh HolAEL E7] 94
oLt %7]_1 13Zo] w3l(Shin 5 2017), HO|AoA Hojj=]=
TS o] o](9~114)9] FFBRFT FFES Hlwgt
A3}, <, HE A, "] C 59 g %27t 7120
uX|A] Fohs ACE Uehgton, AR, S, fREE 5
T GRS EI3 v JUdh TRko] W2 Ao E YEwt
(Choi 5 2011). & A7 AR AL Fg 80| of
ol vl 7] g A HHT A4S FFa7 7=
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Table 4. Reasons and concerns on using convenience
food of the college students

epe] oy HelAE of

Variables Male Female Total t-value

@®=211)  (=372)  (0=583) or X
Consideration factor of purchasing convenience foods"

Nutrition 33£1.0°7 32409 32409 179
Taste 45507 47105  4.6+06 —2.40"

Price 42409 4207  42+08 045
Appearance 3.3+1.1 3.5+1.0 34+10 —220
Origin 2811 3.0£1.0  29+10 —1.78
Expiration date 3911 42409  40£10 -3547
infsgacm‘ng 25611 28411 27411 —296"
Event product 32412 34£1.0  33x10 -2617

Reasons of using convenience foods

Convenient 147(69.7yY 220(59.1)  367(63.0)  11.63
Delicious 4(1.9) 18(4.8) 22(3.8)
Habitually 0(0.0) 3(0.8) 3(0.5)

Cheep price 18(8.5) 29(7.8) 47(8.1)

Time saving 25(11.9)  69(18.6)  94(16.1)

No place to eat 5(2.4) 13(3.5) 18(3.1)
Available for

24 hours 10(4.7) 16(4.3) 26(4.5)

Various foods 2(1.0) 4(1.1) 6(1.0)
Concerns about using convenience food

Unsanitary 28(13.3)  43(11.6)  71(122) 15397
Not to liking 15(7.1) 17(4.6) 32(5.5)

Sharp 48(22.8) 113(304) 161(27.6)

Lack of diversity — 31(14.7) 349.1)  65(11.2)

High price 2009.5)  17(46)  37(6.4)

Not nutritious 69(32.7) 148(39.8) 217(37.2)

Changes in dietary habits with using convenience food
Never 105(49.8)  130(35.0) 235(40.3)  12.49°

Increase in

1 home food 31(14.7)

68(183)  99(17.0)

Increase in
liking dining-out 15(7.1) 31(8.3) 46(7.9)
Increase in

speed of eating

Irregular meal time  50(23.7) 120(32.3)  170(29.2)

1047)  2362)  33(5.7)

Y 1=do not consider at all, S=certainly consider.

? Mean+SD.

' n (%).

Weighted column percentage is presented and may be not total
100% because of rounding.

seokok

*p<0.05, “p<0.01, *"p<0.001.
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Table S. Status of checking nutrition labeling when using
convenience food of the college students

Variables (rifgllel) (ljle:r??lze) (Ill;(;tgg) X
Checking nutrition labeling when using convenience food
Never 102(48.3)"  174(46.8) 276(47.3)  1.30
Rarely 50(23.7)  101(27.2)  151(25.9)
Sometimes 33(15.6) 56(15.1) 89(15.3)
Frequently 20(9.5) 3409.1) 54(9.3)
Certainly 6(2.8) 7(1.9) 132.2)
Priority nutrient when checking nutrition labeling
Calorie 73(34.6)  192(51.6)  265(45.5) 45.517"
Sodium 11(5.2) 25(6.7) 36(6.2)
Carbohydrate 47(22.3) 56(15.1)  103(17.7)
Sugar 7(3.3) 21(5.7) 28(4.8)
Fat 11(5.2) 33(8.9) 44(7.6)
Saturated fat 6(2.8) 8(2.2) 14(2.4)
Trans fat 7(3.3) 9(2.4) 16(2.7)
Cholesterol 4(1.9) 6(1.6) 10(1.7)
Protein 45(21.3) 22(59)  67(11.5)

Nutrition education or counseling

Yes 25(11.9)  59(159) 841(144) 176
No 186(88.2)  313(84.1)  499(85.6)
Y n (%).

Weighted column percentage is presented and may be not total
100% because of rounding.

ok

p<0.001.
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Table 6. Intake frequency for each type of convenience
food of the college students

o
gE A=

HoAES

aheick(shin 5
WY Hola FF

THEE AR A
(Table 6), YL SA= - F(p<0.05), FHA/MELA
A E(p<0.05) AFHE
£0| ostAo] Bl =9k, Eﬂ]ﬂ(p<o 001)T} %
2 ¥ 13] oJst dFgtth= Hl&o] oJ5HY(82.6%, 83.9%)°]
25H8(68.3%, 75.9%)0] ISl =A YEh dahgollA A
T7F =A vt HoolA diE Qle HOAE

QPR AT AK(Shin 5
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Table 6. Continued
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. Male Female Total
Variables m=211)  (=372)  (n=583) *

Lunch box

<Once a month  101(47.9)” 261(70.2) 362(62.1) 29.05™"

Once a month 43(204)  46(12.4)  89(15.3)

2~3 times a month  38(18.0) 3609.7)  74(12.7)

1~2 times a week 22(10.4) 24(6.5) 46(7.9)

3 times a week 7(3.3) 5(1.3) 12(2.1)
Gimbap

<Once a month  76(36.0)  94(25.3) 170(29.2) 831

Once a month 42(19.9)  86(23.1)  128(22.0)

23 times a month  55(26.1)  103(27.7)  158(27.1)

1~2 times a week 31(14.7)  71(19.1) 102(17.5)

3 times a week 7(3.3) 18(4.8) 25(4.3)

. Male Female Total
Variables Mm=211)  (=372)  (1=583) x
Cup-bap
<Once a month 99(46.9)  149(40.1) 248(42.5) 592
Once a month 29(13.7)  76(20.4) 105(18.0)
2~3 times a month  47(22.3)  79(21.2) 126(21.6)
1~2 times a week 28(13.3)  58(15.6)  86(14.8)
3 times a week 8(3.8) 10(2.7) 18(3.1)
Instance rice
<Once a month 90(42.7) 172(46.2) 262(449) 6.77
Once a month 21(10.0)  56(15.1)  77(13.2)
2~3 times a month  39(18.5)  66(17.7)  105(18.0)
1~2 times a week 37(17.5)  45(12.1)  82(14.1)
3 times a week 24(11.4) 33(8.9) 57(9.8)
Instant Guk/Tang
<Once a month 123(58.3)  226(60.8) 349(59.9) 9.62"
Once a month 21(10.0) 57(15.3) 78(13.4)
2~3 times a month  31(14.7)  53(14.3)  84(14.4)
1~2 times a week  23(10.9) 26(7.0) 49(8.4)
3 times a week 13(6.2) 10(2.7) 23(4.0)
Hamburger/sandwich
<Once a month 35(16.6)  72(19.4) 107(18.4) 1137
Once a month 37(17.5)  101(27.2)  138(23.7)
2~3 times a month  75(35.6)  119(32.0)  194(33.3)
1~2 times a week 54(25.6)  63(16.9) 117(20.1)
3 times a week 10(4.7) 17(4.6) 27(4.6)
Raw food
<Once a month 140(66.4)  255(68.6) 395(67.8) 10.56°
Once a month 20(9.5)  57(15.3)  77(13.2)
2~3 times a month  31(14.7) 28(7.5)  59(10.1)
1~2 times a week 12(5.7) 20(5.4) 32(5.5)
3 times a week 8(3.8) 12(3.2) 20(3.4)
Soup
<Once a month 179(84.8)  311(83.6) 490(84.1) 3.21
Once a month 17(8.1) 37(10.0) 54(9.3)
2~3 times a month 9(4.3) 17(4.6) 26(4.5)
1~2 times a week 3(1.4) 6(1.6) 9(1.5)
3 times a week 3(1.4) 1(0.3) 4(0.7)
Salad
<Once a month 136(64.5)  202(54.3) 338(58.0) 11.53
Once a month 22(104)  68(18.3)  90(15.4)
2~3 times a month  24(11.4)  62(16.7)  86(14.8)
1~2 times a week 22(10.4) 32(8.6) 54(9.3)
3 times a week 7(3.3) 8(2.2) 15(2.6)

Y n (%).
Weighted column percentage is presented and may be not total
100% because of rounding.

*p<0.05, ""p<0.001.
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T FRAL e TR T TUE SHOl
2 A3 A= o] A4] Helo] 2 Z0F A=, &
P2 ot Bl et S7S] WA ES TAA
HE Ao Yeht QAo R wiRrt ohkeb] 2 A
ol &/ Uehd Aoz Hojxih. HolAEE AFHE o A
et 79 "o Fol wet 18] dFste AHFE 24
SHAY AERt Wl Ee] YFRAIE FUskL, 52
U= YFES B3T 5 Qe F7H R AEAEo] of
FojxjoF & P /o] AUt

N
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H

ABRA EAAINTabel 7), FOPIS E F WOINE
ol AEHE Hlgo] EE4E(p<0.001), AUFEE o]
o] B4 (p<0.05), SFAMET} S7FLSZ (p<0.01) B
oA BOJAE o] §UIE} EolAE PO HBBAS BY
o} oS BE 5 HOAE 7o) ASHE HlRol &
SHE(p<0.001), ATFEE AFGAIZR] B4E (p<0.05), o)
HIE7E Z7FE S (p<0.001) HIHol A HOl4E o] gulE
7} ol ofe] ApBAS BT, WolAE 7Y A
FEAZ FATLE WOIHE o] §HET Hopii o
HAPAS BATHE<001). FFEAE S5t WAFE
olgo] JF& F Ao ekt FYEA] et AxA
9l &G F3) A4l gHe Sl WA ES Helo] =
2ol & 4 UL Ao YAHd

ook Oi
i |

A=

2 A7 20199 129 F5 A9 HishA 5838 e s
UBbALSY, Al 9 WO Wol4] o] & Mg EAlste] s}
AYo] SHRE A5 Ao 7|2 E R E8olalAt RARERITH
B ro] Jehio] Wt AHS 22,64, ofshi2 213412 59
ARl Aol HTHp<0.001). TAIFT Bt Bl &S HaHyo]
48.8% oY 21.8%°l HIal] &3k, AA|S-2 ofgAgo] 143%
= =7 YEh AlelE Bt (p<0.001). &= 5 HOAE 7
of] ARRE]= B G-L Y I 20% ulglo] oF 30% H|&E 713
=7 Yehdth AFFEE e A7 60.7%, ofehgE

O:

dishie] WMol WolAlE ol Ay 3

39.8%z WL AolE HYITHp<0.001). APFEE ARGAIR 3
AZE o ARERITHE HlEo] ofshY 75.5%= EeHY 52.6%C]
HI3} EkL(p<0.001), AFEE FOJE Hig-2 A AT 1
Aol Sy 23.9% 7.3%= FoHH(16.6% 3.3%)°l HI5H =3k
THp<0.01). oJ5H8-L Fahgol| HIs S5(p<0.05), 25 (p<0.001)
RIE7F 329051, FA(p<0.001)y2 ST BA] AAF AR o
SHE2 10201 oJWi7F 46.5%= 7P WAL, ofsHd2 20~30:
Ol 41.7%= Weht 2lo]E HYTHp<0.001). o BAREE
ST} o oA B =241, o2 EH(p<0.05), HAEFE
(p<0.01), =(p<0.001) HF W=7} £l, ofSHE2 T IR ¥
EAY 7154 AF)p<0.001) HFHRE=7} =940t HoHoA
HOAEZ O 8RTHAF ol gRlthrolgeith= va2 et
8 47.0% oSy 54.3%51, HOJAE o8 Wike Ao
1287} oMY 35.6% OJSHAY 41.7%E 7P B4 UEh + &
Zb Zel7E Uitk HAAFS ol8dhes ARICR o2 =
21} of2] 0 & 20.9%, oSS HA 0T 554%E x}olE HY
2(p<0.001), HeHP2 TR} H=T 55.9%, o2 X9t oA
62.1%= LERF F2I%t Aol E HTHp<0.001). HEJAE o]
Al ofshdo] dehAe] visf Bte S5 AAZsialal, Hej
2 oMok olfEe HEEMZE FeA69.7%) ofsHy
(59.1%) 22 7P =7 et HOAE o8 o s
Ho2= YA At et 32.7% ofsH 39.8%= 7}
=941, HA2 HlRT ThehAl STH14.7%), A8H 1A
TH(13.3%), ofSHY2 A=H0ITH304%) = =7 UERY AtelE
ETHp<0.01). HAF o]-F22 53] vzl FF ofst
AL BIFARE AARST 32.3%E dehi(23.7%)°0 B3] E9kch
(<0.05). HHoNA HoJAFS FUT o YYRAIE RISt

= S HSHY 123%, ofSHAY 11.0%2 W9k, FYUHA
A B Qe 9FEES H BekE(223%), T
(213%), oL BH(51.6%) 0% 2tol5 ETHp<0.001). H
oA ol8she HES FTFER W2 HAH
(P<0.001), A= - B(p<0.05), FHA/H=A] (p<0.03), 2=
(p<0.03), A14|(p<0.05) HF7}+ ofshdoll v|sf =3kt HoAE
o] Nl derdt oo B Bi= 5 HoAFo] A5t
+ Hl&F} oIS} o) JHEAE EILL e vt
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Table 7. Correlation between frequency of consuming convenience food and lifestyle factors
Pr i f Pri i hecki
OpOl’tl.O‘n ®" Time for Nutrition Time spent rlmary.tlme C eciing . Frequency
. convenience . . . Smartphone  for using  nutrition labeling Frequency .

Variables . having education or  using . . of night

food cost in . dependency convenience when using  of breakfast

meal counseling smartphone . snack

pocket money food convenience food
Male 0.4079™" -0.0242  0.0377 0.0803 0.1680" 0.1158 0.1138 0.0288  0.2212"
Female 0.4163™" 0.0167 0.0346 0.1313° 0.0458 -0.0419 -0.1067" 00136  0.2099™"
*p<0.05, “p<0.01, *p<0.001.
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102 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 Corresponding 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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kilogram 6 kg absolute degree 270K
milliliter 2 mL mega pascal 25 MPa
liter 4 L kilocalorie 2,000 kcal
second 2's gravity 10,000xg
minute 4 min
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meter/second 4 m/s dextrose equivalent D.E.
percent 20%
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pH pH 7.0 = A (atb)/(c+d)
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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:/ksfiukr).

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, T 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

The authors’

author’s
address,

names in Korean should have

name in English,

telephone, fax, and e-mail

[T3RX}

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

[T31)

,” 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
the

manuscript. The abstract must not exceed more than

Korean manuscript on second page of the
200 words in one paragraph and it should provide a
general view of the manuscript by including the
results. At the
bottom, include up to 5 keywords in English (all in

research objectives, methods, and

lowercase).

The paper should follow the standard format with
the
Materials
Methods),
Conclusions, Conflict of Interest, Acknowledgments,

following sections in order: Introduction,
and Methods Study Subjects

Results and Discussion,

(or and

Summary and

and References. The text should be continuously

12.

13.

14.

15.

16.

1)

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 manner so they could be understandable
without referring to the text. The title of table should
be given at the top of the table and the title of
figure should be given at the bottom of the figure.
Tables and figures should be stated as Table 1, Fig.
1 and etc. when they are quoted from the text

body.

Footnotes should be expressed as Arabic numerals of
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 » P o & ad e ghould 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 meore 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.
permeabilities  and

Mechanical
properties,  water  vapor
highly carboxymethylated
starch-based edible films. J Food Sci 67:218-222

solubilities of

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 Available from
http://www. kostat.go.kr [cited 20 January 2014]

cause.

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.

revision is

22. In principle, accepted during the
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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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