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Quality Characteristics and Antioxidant Activity of Gocujang Fortified with
Hot Water Extract of Green Onion

Youn Jin Kim, Jin Hee Choi, Jeun Min Hwang, Soo Bin Kim, Ye Ji Kim and "Hae Yeon Choi™
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“Assistant Professor, Dept. of Food Science and Nutrition, Daejin University, Pocheon 11159, Korea
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Abstract

This study investigated the quality characteristics of gochujang based on the amount of green onion added and aimed to propose
standardizing the green onion extract content in the gochujang manufacturing process. Green onion extract was used as a substitute
for distilled water at 0% (CON), 4% (GO1), 7% (GO2), 10% (GO3), and 14% (GO4) of the total weight of distilled water. Among
the quality characteristics, the pH significantly increased only in the GO4 group (p<0.05). Conversely, the moisture content initially
decreased before increasing again. The total available solids and Brix significantly increased (p<0.001), as did salinity (p<0.05). In
terms of color value, the L value (brightness) significantly increased, while the a value (red) and b value (yellow) significantly
decreased (p<0.001). Regarding antioxidant activity, the polyphenol, DPPH, and ABTS" radical scavenging activities significantly
increased with higher extract content (p<0.001), and the flavonoid content also increased significantly. As the extract content increased,
overall acceptance improved significantly, with the characteristic intensity evaluation scoring highest in the GO3 group (p<0.001).

Key words: gochujang, green onion, quality characteristics, terms of antioxidant

ISR 2016), A% g F oA JAEE 53 o, AR B

& BAEE B, &30 But 5 553 FujE /K wa

A ALglofl A AZE Ao] gt An|A} Q14jo] #slsl  o|th(Chae 5 2008). W& IO AL nE] o5 13
WA HaAEo] it AvR; B0l FESHL AthKim  FY vk, ¢l d 5 AEo] BejEdA L55 gro] BAH
MY 2013). 9-2|uzhs o AlYRE TS 223 B4 Ceong 5 2000). TGS Fulial ozt WAE Z4,
2 A7, B4 AREE TANAGTHYum 5 FEI2EHE, FSE), Funt £ 5 ot 7154 7L
2015). A5 AR 593 JF FFYOEHK 717t Eof A AEold, E5] 150 FFH capsaicinS AW BIES H]
S5 Aol EEJd & £olA] 7HA]7}F o thKim & Zoff A4S ¢ g9 A8 5 o g 2t Q=

Yoo 2021). AR EACR B4, YRA, 7Y, 1RG5 BAR T4 Aklung & Jeong 2018). 0|9} 2 715Ae]
of QEl U, AW /17, B4 Bl wet Az vl LAY AFtAA R R4 15| S S
chrhPyeon 5 2023). 1% DEAL W HF AF 5L & FA0]thLee & Lee 2023). Fol A St Mgt op
ZARE AzHE A2 AF LE FFE(Pak & Kim 2 715HL 2 D59S ISk 2u)xFo] 3} g

2.
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= glow, A 852 Ad 764 AE AAE AR
227 ol shtel digkes AEe] st 27Ew
UTHChoi 5 2006). 7|58 2E J7IeE 134 A=
# 5302 W75 D34 AT(Chac 5 2008), YA
FEEES F/RE 154 A7 (Kim & Yoo 2021), HiES
IR 15 QYoo 5 2005), T A B 1F
g ATChol 5 2010), FAZEAS AN T2 AT
(Kim 5 204) 53} 22 A7-50] Wagslogkort, ob7iA|
54 242 BT 1Y A7 BET Aol
o} (green onion, Allium fistulosum L.)+= H|E}Hl A, By, By
£3} 323 2EE /1AL o e LA BU
o] %5 ThaAy A4-0]cHCha 5 2008). 3 BH% 7
X 249 Allum® EE57 F 7441 Qs 4|57t 13
A e Alliinase”} Alling EjshHA]l JP==
Allicino] ] 32 172 ck(Song 5 2009). 53] ek 71
Al propylmercaptane .2 3= o] Zu]7} J-7F5c}H (Koo BS
2005). tjuto] AE|EA EZZE free radical &7 EAJo] QL
& cinnamic acid(Seo 5 2011), ¥+ G371 U+ fisulo-
sides(Sohn S 2006), 8% A9} %% 7j4l(Han & Kim 2017)
Zo] d#A 9lon, 3stolAI} tannin, flavonoid, stilbene,
lignan?} Z-2 H= SIFEE TRFE] Qo] A}, P,
FEA, dHNE a9 5 YEduy E5HItHLee &
Kim 2023; Choi 5 2024). E3} thu}o]l= flavonoid A|E 2] &}
AFS) E291 quercetin®] F5517 2ZgtE o] §loH, o= X
2 #iet AAlstr EPA AehS olRtth(Acharya 5
2023), olElet A% 2289 AL TAE FAL
Aohet 23 IS FHHBabu S 2023). Han & Kim
(2017)9] tiut HoH &5 Ao w=H, 53 oeh=2=E
&0 i} oA EulEnt ETtE ol o] £
245|9Ic). Eah 7ho] oJs) F49 8} SRR propyldi-
sulfideo] A7 E| 11 propylmercaptane® 7|7} &71= th(Koo
BS 2005). utE &3t AF AFtolA= i 7 H7t
= #4 AH(Lee 5 2003a), thut 7HF S ¥ F4E A
(Lee 5 2003b), Blanching %] 2|3t 542 tjut FE A (Lee &
2011), b IS H7IgE AHAA A F4 A4(in &
2020), o H2] EEE H71et AHAA 0| F4E A (Park
& Yu 2023) 50| XPE|of grov} ofA71R] tutg L&t
A A7 Adie R Aot
Fe AZolA FQ AuRYe s SEEH, 49 F
& =9 AF0 Ut 7ZEE FAT= 92 T
& Kim 2022). 7541 &0l diAdv| 28 283 49,
Tes] B 715l ueh rg 28sHe o 1K) g, A
% ABIA UEhd % Ut 222 sj3ky wslel W5 5
Aol Wale gl AEsH= 7ol 2 7EckShin & Jun

e oy

oft

N

m

2020). A Am=S] oA CAM(Crassulacean acid
metabolism) A &4 &5 cAMYo|H, Mdeo] vlg] ¢
A7 wot A7#e] o] ko] "th(Choi 5 2021). T3 2
sl @l SR, Tel A5 azel el % E4
M 59 olFE 719 4 Utk(Bang 5 2023).

T B ATOIAE 754 A9 ek Ardst
of 22 propylmercapane® T3] H75ke] DS
NPT, 144 1Rge] B4 AN TA ST,
TS 3G FAEA, TAe B4 H U4 4 o
ofgtoZM AHR} 7|2 ko) ARlRt 754 A Alx
sto] 1570] H A H7bgS A TRAE ALY 7%
Ag2 Lotz shiot.

=1 d=5]

M=z = 2y

1. &8 M=

£ AFolA= 2024 799 BE ARE 4 A FAx
5199t} tio}(green oioin, Korea)2} A~F{(CJ Chiljedang, Shinan-
un, Jeollanam-do, Korea) A1%0l 4 751911, 157 12(NH
Namandong Nonghyup, Andong-si, Gyeongsangbuk-do, Korea), ™|
Z712(Andong Jebiwon, Andong-si, Gyeongsangbuk-do, Korea),
Z%J(Donghee, Yongin-si, Gyeonggi-do, Korea), 342 21E(An-
dong Jebiwon, Andong-si, Gyeongsangbuk-do, Korea), OF7H]| A
2 (Cadeco Industries Inc., Mexico)}> AE WIS 3 £51%

s
oot G52 RS IR DEHL Kim 5024
2 Buste] AxSYT B ATE 2 hAl 4%, 7%, 10%
14%9) Tt A53EE A7) 1Rge AxSIGon, 1
Sl Table 19] Lrehgiet. 871 ¥ el Azt §7]
£ A48t} 70T 4% & 4 Az 2 WHle] 8
g 43, R4, ot 95 #2222 11 03
£ Egstel tgstach. 7] A 28 302 4Lk
A4S WE F 23E ol 2 HoRh ok A3l of
PP AGE 93 HolRT NEVRE YT EFR
4o 5 3%7go] §7]0 Y Yol 437 Basteict
7} 4g 7o) ARAS Axstel EASAT FuLh T, &
H4 75 9S4 FE B2t 21 Rolg BAstdt

3

ot S22 tire] ot £7] 1 keoll &5 2,000 mL
7Fste] 95ColA 6027F FE37F & ol }sto] 137l M7t
SHITh X5 ARAL 45 S/ 25 10 gofl 70%

Ethanol(Duksan pure chemicals Co., Ltd, Ansan-si, Gyeonggi-
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Table 1. Formulas for Cochujang with addition of green
onion water extract

Sample

Ingredients (g)
CONY GOl GO2 GO3 GO4

Glutinous rice

. 116
decoction
Water 70 50 35 20 0

Green onion thermal
water extract

20 35 50 70

Rice syrup 120
Agave syrup 80
Meju powder 19

Red chill powder 70
Salt 25
Total (g) 500

" CON: green onion extract content 0%, GOI: green onion extract
content 4%, GO2: green onion extract content 7%, GO3: green
onion extract content 10%, GO4: green onion extract content 14%.

do, Korea) 90 mL ©]5}0] shaker(Wise Mix SHO-1D, DAIHAN
Scientific, Wonju-si, Gangwon-do, Korea)of| 24A|7} 59 &
51T}, Filter paper(Whatman No. 2, whatman Ltd., Piscataway,

NJ, USAYE A3l Al&E olFfstglon, ol BAskqitt
4. 1% pH
1379 pHE Kim 5(2024) 374 WS Falsto] 4 &

get ¥ SR 25 10 gofl S7- 90 mLE S5t
filter paper(Whatman No. 2, whatman Ltd., Piscataway, NJ, USA)
of oj¥}st T pH meter(FEg-20, Mettler Toledo, Greifensee,
Switzerland)S AFRSHo] 2k 245190t ZF A8 SUs %
7 o] 38 A AT, S0 W E EFEAE YER)
At

J——.JCH SBBFEES 43 243 153 0.5 g Aluminum
Pan Disho] QFA| mA] =& &4]7](MJ-33, Mettler Toledo,
Greifensee, Switzerland) FH|S &85 24319t 2 A8
Zogt 24 o] 108] 2AEYT, A Bt L FE2H
A2 Ueysic

T3740] 7H84d TYE THL Lee & Leo(2023) S

dot @45EE At 1) BY 54 U Pt B 123

o 2 71519de}. 4% LAk T34 20 gof] 2L 180 mL B3
5}o] filter paper(Whatman No. 2, Whatman Ltd., Piscataway, NJ,
USA)9]| oJ}st ¥ Aluminum Pan Dish FA|2} &5 30 ¢ ¢
710502 Bl AN FAS 25t 24 Amt
YT 24 stof 33] S, SH%] B E EZEH
Rz gk

TR0 g 9l Al 4= Lxslo] 2451 73249]
Fr= G =77|(ATAGO PAL-1 Pocket Refractometer, Ita-
bashi-ku, Tokyo, Japan) JH]|2 Z45}H 0, 5ASH A 5lof
38 24s10] 2710] W U BEWAS ol 154
9] = P =%7](SB-1500 PRO, Kimi Sanggung, Anyang-si,
Gyconggi-do, Korea) 412 2451910, 523 274 3o 33]
Z7gsto] 2439 B+t 9 #EHAE YERICH

8. IFH M

0] ML vt A5FE BT 45 ST DEL
Colorimter(CR-400, Konica Minolta Co., Marunouchi, Chiyo-
da-ku, Tokyo, Japan)& LZf(Lightness), agk(+red/ — green), bgt
(+yellow/ ~blue)& 208] ¥FE ZA5}o] REWAE e
o} ¥ WA L, a, b3k L=94.65, a=—043, b=4.120]T}.

F_c';
9] & Z9 9= st =42 Swain & Hillis(1959)°]]
A XM SR BB 250 AR 01
mLo]| F7F4 02 mLet 2 N Folin-Ciocaltew’s phenol rea-
gent(Sigma-Aldrich, Merck Korea, Seoul, Korea)g 3713l &,
FAoNA 37 BESAIZTE 2 mL 1 N NayCOsZ 57k2 47}
Stof QPAoIA] 1Ak <t WHg-S AT BABEA
(Libra S22, Biochrom Ltd., Cambridge, UK) ZH|E AF&-5}o],
SR 765 im SHOIH S ot AREE 5
ZHE 3F Y2 AR 1 gd mg GAE/g(mg gallic acid
cquivalen)=. AISHA L, 129 & Bells gF ZH
A& 100 g3 mg GAE/g(mg gallic acid equivalent)Z AF&31%
G BE ARt FUT 2404 53] GO, 2L
o W W BEWAS Uephod

1540 F EFEolE FF 42 Um & Kim(2007)
oA AAIRE BS Farste] BASIH FET AR
0.1 mLof| 90% diethylene glycol(Samjeon Pure Pharmaceutical
Industries Co., Ltd, Pyeongtack, Gyeonggi-do, Korea) 1 mL&
713t & 1 N NaOH(Dagjung chemicals&metals Co., Ltd,
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Siheung-si, Gyeonggi-do, Korea) 0.1 mL& 7}2 H7}5t0]
water bathol| 4] 37°C, 1A]7F BF3-2 R18Y5}ch Eagt A
(Libra S22, Biochrom Ltd., Cambridge, UK) FH|E A}-&-5}of
FUE 40 nm TROIA] 2L & Behiico] B 5
AL A& 1 g mg QF/ g(mg quercetin equivalent)= AF&5}
91, 1549 F Behriolt FHS AR 100 ¢F mg
QE/g(mg quercetin equivalent)2 AF&3lHLt RE Alge= 5
A5t 2 A A 53] 2A5P o, =AZI0] B W HET
A2 Uersich

¢

11. DPPH radical 27 &A

11379] DPPH radical &7 4 &4-2 Lee 5(2007)01A]
AAGE S Frarsto] EA5It &3 A5 4 mLoj
DPPH solution 1 mLE F7}sto] QFAlof|A] 3041 BHS-AIF T
F33 T A|(Libra S22, Biochrom Ltd., Cambridge, UK) A S
ARgSte] T3 517 nm IOl A S5 2T A&
oA Al ek Yol FF LS =751 T DPPH radical 4
7 B4 ghe wEgs Yehfgth

DPPH ridical scavenging ability (%) =

(1-

sample group absorbance after 30 min

1
control group absorbance ) x 100

12. ABTS" radical 27 A

57%9] ABTS' radical 27 4] 272 Siddhuraju & Bec-
ker(2007)0]lA4] A|AISE RS arste] EA5HIT 2.34 mM
potassium persulfate(Daejung chemicals&metals Co., Ltd, Si-
heung-si, Gyeonggi-do, Korea)2} 7.0 mM 2,2’-azino-bis(3-ethyl-
benzothiazoline-6-sulfonic  acid)(Sigma-Aldrich, Merck Korea,
Seoul, Korea)E Z} 10 mL &S50 23fI5t & &3}sto] ¢HAlo]
A 1A17E HFS-A1ZTE ABTS' solution ethyl alcol2 5]45}aL
F5353 = A|(Libra S22, Biochrom Ltd., Cambridge, UK) AH|&
ARESH] F8 T 734 nm 3O A gho] 0.7040.027F HE=E £
ARk 0.1 mL A]E°] 0.9 mL ABTS' solutionS #7135t &
3= 734 nmolA SASHH. 2] FF =+ Etha-
nol(Duksan Pure Chemicals Co., Ltd, Ansan-si, Gyeonggi-do,
Korea)¥} ABTS' solutionS ARE3dto] &A3}g 0w, ABTS'
ridical A& WMEEE YERY AT

ABTS" ridical scavenging ability (%) =

(1-

sample group absorbance after 6 min

x 100
control group absorbance )

oA - FsA

i _
1
‘%
lxv

8 742 Oyanaizu M(1986)°1 41 A|A S
%&16}5&1‘«}. 25 mL A|ZH0] 25 mL 03 M
sodium phosphate buffer(pH 6.6)(Sigma-Aldrich, Merck Korea,
Seoul, Korea)?} 2.5 mL 1% potassium ferricyanide(Thermo Fisher
Scientific Inc., Jung-gu, Incheon Metropolitan-si, KoreayS & 7|5t
S water bathof| 4] 50C, 2087t ¥H-8-2 3ot §H-3A7]
AlZHof| 2.5 mL 10% trichloroacetic acid(Sigma-Aldrich, Merck
Korea, Seoul, Korea)S 715} A5 2.5 mLoj 2.5 mL 55
$E F7Fskt. 1 mL 0.1% ferric chloride(Sigma-Aldrich, Merck
Korea, Seoul, Korea)S 712 715} B80T A|(Libra S22,
Biochrom Ltd., Cambridge, UK) ZH| & AR5} S54% 700 nm
ool A Ak 11 g UERISIT

14, AHIX} JISE ¥ BN 2E B}
Do) PAAE ) 2598
T9] E_XJ_,J. oA 9 11;17]- 50| EHEH A

Anjol B 28 7 AFaISTh. AR £

Ao g WA GrHE 0|83t 378 A=

3 Se1oe9 Al o} 4B £ A

-2 M(color), TFGH(sweetness), FH(salty), 2] Zj"(texture),

kel 7|5 WSS 2 3R] et B B

W % 78 AR 9 g, 79 09 EohE ol8

Whstn. B4 4% AR duke] gelfaor of

green onion), TFIF9] 7} (intensity of sweetness), ZHte] 73

(intensity of saltiness)Z 25IAth 78 HAZ(14: W s}

o 730: 91 AeiehE Wolelsion, & Aol Tzt

£ 3YgFe AR Anse $Ag wob 1 77

of ufg} A9} tHApproval Number: KNU IRB 2024-128).

15. SAAz2

2 7ol Axt= BM SPSS Statistics(Ver. 25.0, SPSS
Institute Inc.) 4] T2 IHE 0]83t0o] p<0.05 S=Fo|A
one-way ANOVAR 241519t} A& 749 o)t AXS 9
5f] Duncan’s multiple range testg AA|5t¥ o, ZHAE T}
Fiteh B4, £8|A 7|2k 5l B4 ' g7 e AolE
waahol,

o)

2o o pE

1. pH
ot deE= H7F 15742 pHE Table 20 LYEFH S
t}. pHE CONOJ 4.95, H7Ht-2 4.95~5.072 o &3} 7}
TGOI~GO37HA = 79 ZAQl Apo7 WEhA]

o}o} o
& AA— 1>



Vol. 38, No. 4(2025)

4 54 9 Akt 24 125

Table 2. pH, Moisture, Total soluble solids, Brix, salinity and color value of Cochujang according to green onion extract

content

Irem CON" GO1 GO2 GO3 GO4 F-value

pH (%) 4.95+0.00%2% 4.95+0.00 4.96+0.01° 4.96+0.01° 5.07+0.10° 4471

Moisture (o) 19.43+0.74* 19.30£2.11° 19.87£1.60° 20.79+1.76° 21.4442.55° 2.142™

Total soluble solids (%) 5.58+0.17¢ 5.62+0.06° 5.69+0.01% 5.73+0.00 5.81+0.05° 7362
°Brix (%) 5.97+0.12¢ 6.30+0.10° 6.4020.00™ 6.470.06° 6.63+0.06" 30.722™

Salinity (%) 4.40£0.10° 4.50+0.00* 4.53+0.06™ 4.5340.00™ 4.63+0.06" 5.250"
L 20.98+0.83%%  21.09+0.94° 21.2240.39° 21.81+0.88° 22.2740.93" 13.342""9

Color a 9.05+0.62° 8.82+0.49 8.74+0.30" 8.610.42™ 8.51+0.27° 6.964""

b 7.6120.42° 7.43+0.28" 7.3440.36° 7.0620.39° 6.90+0.33¢ 18.794™

" CON: green onion extract content 0%, GOl: green onion extract content 4%, GO2: green onion extract content 7%, GO3: green onion

extract content 10%, GO4: green onoion extract content 14%.
? Mean=SD.

3 Different letters within the same row (*°) differ significantly (p<0.05).

ok

P "p<0.05, "p<0.001.
NS: not significant.

GOl 4] 501219 Zfo]7h Lhehdehp<005). Gt A53E
2 #7154 AFKimI Yoo, 2021)0) A ThEol A
10% B7H7 80 STt oL, 15%lA] Aast
o 20%eld &7 Z7HSIGET, A1 B A7) prvt
A Vet Zlo® B 7o} AR Aut kit 2
AToNN AR T B5EERI FRA) pHe 27
575, 5.54% BS54 pHET Tt @455 E0] thh £ &
AEode. whebd B A7 e G4dERo] 15 pHol
u]AE Ggol Yot ARHY Aow Amd

2 S

oot @R EE W DFYY) SRYFE Table 20] Vet
Wt 2852 CONoJ 19.43%, H7HE2 19.30~21.44%%
ont Q552 E Wil Sl v gl 2asit 57}

SEAAIRE, 191291 Zpo|7F YehbA] ebeiet. ubde] Sk 3
7h 134 At (Bae AY 2019)04 = whA ] FHto] F7Feke
5 RS gho] oA S7FSHAAIRE, Foju|Rt o]zt v
ERLtR] gFop & el fARRE AFrF UEhyth 157 KS
£ 71&0] 2w, $EIITFL 45% o|5F= (Kwon SH 2014)
TAEo] lom, & AFoA AxH 1L o] 7|EE F
ol Z0E SRIFUT T3 1Y HA AYEE £
o} GrFEE HlET gefsto] AxsIe R, FUS
22 7HAL AL AR E O] & AE I3

Fol diut =l T WA de Aer A7

r
4

j)
ML
]

i
=

3.718M 182
o GeSFEE 7 13249 /M8 1FE T2
Table 20| YEFH ATt 7H8-A] T FEL CONOJ 5.58%, M7}
FO 562-581%8 T} PL2EE Hrlefo] 2713k u}
2t 7184 IR ko] SUleton, 5949l Zpol7k
EPSLTHp<0.001). ZHAIE A7F 157 AH(Koh T 2013)0]1A4]
T Aol S7HEE 718 IR TRol St 2 A
T fAreE A7t UebdTh 154 H7F 157 A (Lee
& Kim 2018)0l| A= 1154 7o ol 7184 11
P FF Yopg o, B A fjut 4FEE0] o}
AL 71 1P E Tl J7HIT ol Ui s
E Y 7 AR T4, B 5ol 93 v)Hl eR
AlmEth tEkA] 2 A3 dint GeSFEE Hhol Eof
a oA v BE T4 BAo] A3}
o] 7184 1R FFo| wokxl AoE wokHt

4,

tot Q4358 H7h T3] FEE Table 20] LEh
At T == CONO| 597%, A7FHEE 6.30~6.63%% 3
o, ot G3EE A7t F7Hgel wet wobAn, &
ol 2ol7} eprip-0.001). 4 233} 44 vhg H7}
DA AT(Lee IS 201914 BRI} Z71e whet
£7 obd & et SARE 237t vebgek & 4o

A ALE gm g4 2ZE9] Brixe L3%E 2252 F
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7¥et CONo H]off i} F4FEEo] 134 brixo| FF
2 03 Aoz AlRHT} Al® 11537 (Byeon & Choi 2018)
Ao A= 779 115 o] 3.87~4.77% Brix® E 1% B} 9]
=, & Aol SH3 124 Brix't =4 S A
mEba] 2 Ats 150 7R SRS Brixk ot thot &
FFEE Bt A UEh dint deSEE 3ol S
gto] ket 13A9] Brix7t 71t Ao2 AlmHch

Hn

5 ¢

ot deFEE J7F 1349 FZ+= Table 20 YER
At AT CONO| 4.40%, H7HES 4.50~4.63%F A=
of i} FpFEE H7Igol F71ol Tt A% Fho] =of
A p<0.05). 14 A7} 134 AF(Choe GC 2009)0]| A =
o] F7gto] whet i gro] F7he 2 Aol FALRE
Z7F yehgth & AolA ARSE tiet @550 9
T 03%E SHE] ot deFEE ol s 1
o] F= gto] Vet Ao R AlrHY HE 1342 7]
7 BEZ 9 sodium 19 Aol 289 452 H7}sto]
8.92-21.01% H=E FAISIA oW, B7|&4 &9 A+ Lut
Al J= FrEo Zot ol TRl EAVL gl AoE
B Sh{eh(Kim JY 2017). ZATE d7F 134 AHKoh &
203)0 M= 7|4 ZoZ AFRE o] X 5.00~5.60%%
SAEoH, BEo| ZA7} gli= Ao E Hsiqit) wet
Al 2 AtE b EeFEE 7ol S71ekel b
Y] &7t UKo, RYEA I1FF o gL HE
FE7t gle a2l Aoz Az

6. A

ot AeFEE F7F 1589 A= Table 20 YERSL
t}h. Lgk(lightness)& CONO] 20.98, H7FEL- 21.09-22.278 T
o IeFEE A7Fgo] S71el wet Lgko] wobsl o,
CON-GORZA) = ]2l Zfo]7} LhEFEA] Sskehp<0.001).
U5 B 2R AT(Choi 5 2010914 B3 530 H7h
o] Z7FdEE 1379 Lito] wotA|= AP R Hilst
of B AT QAR AT} UEhdeh. it Q52EE 1
Z19] agk(redness, +red/ —green)}> CON©| 9.05, H7}+ 8.51~
8.820]™, bZk(yellowness, +yellow/ —blue)> CON©O] 7.61, H7}
T 6.90~743% LEFITHp<0.001). & A-olA AREE izt
ApFEE0] Ml Lgh 5533, agt —0.12, bt —0.192 37
ek AL H7F 12 A7HKim & Kim 2023)0] 4 = 9
7FE7F S71ekol Wt agl, bgto] Faxsto] 2 A FARSE
A37F Uebsth 1574 H7F 7] A7HKim & Yoo 2017)9]
M 157 Ax Al I37H 9hgo] 3715 o, bgkol 5
7hetohal B e vl gtk wEhA 2 AFe diut EeFEE

- Zejd

Aol S7KE4E Lgtol 5715k o, bgko] 248l Ao=
et

7. & EolnlE ¥ E2EL0|E BHE

i desas A7 1349 F S9lE 9 Sk 0]
= =S Table 30 YERQIT Hivt E4F2E9] &S24
= 3RS 073 mg GAF/g, & Zd}H Lot 3RS 021 mg
QFg= S, div} E4FEE 1749 & S9vs &
ZF2 CONO| 524.39 mg GAE/100 g, H7 -2 553.28~639.67 mg
GAE /100 g2 th} @55250] S7Kg0] utet o4 o 5
7Fst ATk (p<0.001). T3t H7F 1157 AH(Hwang 5 2011)01A4]
E e R0 Aol S71I4E F Selvlis ol 7
o & Aok fARE A3t Uebgeh, 15g9) & Sefieo]
= 3RS CONoJ 214.93 mg QE/100 g, 7}0] 218.27~225.60
mg QE/100g= T} 3:&20] Z7H3to] we} oo 57
SFRATH(p<0.05). LUA} 47} 3157 AH(Kim & Kang 2018)°]]
Az QuiR| Fztel] Fo] Y7ol S7IdrE & SThEl
ol Yol Z/IBHHOM, B AT GARE A} ek,
Han & Kim(2017)9] thu} 5918 418} Aol wh=w, dute]
2], 271, d FHE =0M FE53= W, divt AdollA F 22
w3 Sekricol= F3go] g ¥ SYH oIk Hush
e}, it d4FEF0l= 4-hydroxy-3-methoxy cinnamic acid,
4-hydrox ycinnamic acid, 4-hydroxyben-zoic acid, 4-hydroxy-3-me
thoxybenzoic acid 5 THF3t Hls3lghEo] EA5k= AR B
13k B 9lek(Seo B 2003). £ oA Hhote] it 2718
ARG EeFEoigion, ol QI8 divt ErFEE W7
o] I7IEr= 1Y F Evle ¥ EFHEolE Aol
ol Aow Azt

ol ol

8. DPPH radical &7 &AM

o} G55 H7F 115749] DPPH radical 27 8/
Table 39 Yl 9ict i} d4=3%E-9] DPPH radical &4
242 10 mgmLof A EAFS o, 60.38%= 4= Ut
ot 3552 A7t 115732] DPPH radical 47 84
2 10 mg/mLoA] 43S wf, CONO| 79.03%, H7}to]
80.09~82.22%% 1} E4FE&E0| Z718=E DPPH radi-
cal 227 /o] FoF o= F7F5tth(p<0.001). AU7FF
A7 134 AFHKim JT 2020)°1 4 = AUJ7HE7F S7HE
= DPPH radical &7 &/30] 371sl & A9} fARRE 23}
7F WEFA T, Han & Kim(2017)2] tju} gHitsl A-tof up=
tiote] #el, £71, 9 5 ot 4] DPPH radical 27 &/
o) WA A 2HAT. B AN A8 o 2
52222 ot 9 2948 Egshn o] WuAd Ee

DPPH radical 27 ZAof| 7]0i31S Aoz woigEch F3}

=t}
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Table 3. Polyphenols, flavonoids, DPPH, ABTS of Cochujang raccording to green onion extra

Irem CON" GO1 GO2 GO3 GO4 F-value
Polyphenols (mg GAE /100 g) 524.39+2.629Y  55328+2.15° 577.1742.74° 601.00£1.82° 639.67+1.49° 82.046™
Flavonoids (mg QE/100 g)  214.93+3.06° 218.27+5.03° 220.27+4.16™ 223.60+4.00™ 225.60+0.00° 3.951"

DPPH (%) 79.03+1.44 80.09+0.72° 81.06+0.80™ 81.40:£1.12% 82.22+0.00° 16.873™
ABTS' (%) 30.62+1.42° 32.16+0.86" 33.38+1.05° 35.29+1.65° 36.05£0.55° 18.022™
Reducing power 0.54+0.03° 0.59+0.10 0.62:£0.11% 0.68+0.00° 0.73+0.01° 3.607

) CON: green onion extract content 0%, GO1: green onion extract content 4%, GO2: green onion extract content 7%, GO3: green onion

extract content 10%, GO4: green onion extract content 14%.
2 Mean+SD.

3 Different letters within the same row (*°) differ significantly (p<0.05).

ok

P "p<0.05, "p<0.001.

DPPH radical &7 €42 & Zg|d&y St 0|t gF
o] =7 54245 DPPH radical &A E4Jo] F7Fsk= A
o g ¥ 33} H} QItk(Yang HJ 2014). waha] B g1 oo}
32 E HUhgol S71ES 15742] DPPH radical 4
A &Ado] ok Aoz Azt

9. ABTS' radical &7 &A

ot deFEE 47 15739 ABTS' radical &7 €4
L Table 39 UEF A tju} 2&E-9] ABTS radical 2#
42 10 mymLofA] EAFS wf, 17.04%.2 S = At
Lee & Kim(2023)2] thu} gHAkSl Ato] mEw, tut Fod
ABTS' radical &7 &AL H]oA 63.25%, 7] 71.57%,
A 21.79%2 ZG=AE £ AFofA ARESH diut EesE
9] tiu} B9= £7]9F 4o diu} I ABTS radical 44
& g 2 Aot fARRE 23 Uebdt g @45
52 H7IRE 1349 ABTS &7 4L 10
mg/mLoj| Al BAFS ], CONo| 30.62%, A7IEL 32.16~
36.05%=2 Hu} d4EEo] 271842 ABTS radical &4
o] SojFoz 271619 tHp<0.001). Yang HI(2014)9]
S 313 GRANSE o] WE W, 171529] ABTS' radical
A2A AL 10489 mM TEgE =7 24FgorH, ol 11
S Ak A4S F7HI7I= Hl 71ofg Ao Helrh
E3E ABTS' radical &7 €42 Z2jd& & &3] &
A &£34=+E ABTS radical &4 &AJo] F7tot= Zog
Hgk v Qlt(Go 5 2023). ¥ d EesEE A7 15
7 A9H(Kim & Yoo 2021)0f| 4= FpFEE0] S7Fol o
2t 11549] ABTS' radical &7 &/go] F7loto] 2 At
FARE 237 et mebs 2 s g 94525
o] S7FE48 1549 ABTS' radical 274 €40 =
o= Ao AYzZtHct

radical

L

10. B2

=T
YEFEE 7 15749] A2 Table 30 Uret
ot 4250 UL 0162 SHHU 1
3482 CONOJ 0.54, A710] 0.59~0.732 tr} &
220] Z71310] uje B0l RO ZrbsteTt
(p<0‘05). o= calcium, diallymonosulfide, sucrose, protein,
iron 50| $H3-E]o] Qo m(Jia 5 2015), ti=to] A &
Zof &= cinnamic acid9] free radical A7 &4J(Seo 5 2011),
fistulosides®] X+ JIHSohn 5 2006) 5°] 9Tt Han &
ij(2017).°4 o} A} ko] =, tjutke] £, £7],
¥ BRE BoA FETS W, 49 ¥Eo] 1,275.75 pg
TERP/gE =7 245 Yang & Park(2011)9] &1} &
4ka} ﬂ:r“’ﬂ/ﬂ SduE £ oeE, WEHEE FE5191
A Egute] ghdgo] A SHE A=,
ol&= ‘:H]ﬂr, St 22 Allum AE AlE2 20 F&
Al =2 o] fAots AR Wt B3 = oL
% 2 2124 mM TE/g(Yang HJ 2014)2 235
O et B QT 1E/hR0) JFL wot Bl &
|

=}
=5
Lo]

—

Nl ON ;9‘ ;‘1:4‘

H)«;d

A ZAEIgo, ot 452 E Y] SNT4E 15
o) Bgo] U vtk Aoz Yawc

dut B45EE A7t D8] WA B4 W Avke
Table 40 LR gich. bRt 7|55 B4 Ak, hzzolA
gt Goszol Arlgo] Roldss 4Tt fHos
Z7beke %S BYor], Goszol A, W, Bk, 247,
AR F|ZE FBOIA AFF B WH7 vehget
(»<0.001). ¥} A7} 1157 A(Yoo & 2005)° A= 3~9%
of v H7HF B ot 6% Wi A7 1EAo] e

=73

E S et B A0 fARE ATt Uebeh 15
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Table 4. Sensory characteristics of Cochujang with various green onion extract

CONY GOl GO2 GO3 GO4 F-value
Flavor of green onion 2.80+£1.919%  3.45+1.39™ 4.00£1.26° 5.300.73* 6.00+1.03*  19.8517™
(Characteristic Gty of sweetness  3.85£0.93° 4154093  5.10£1.02°  5.60:094°  645:0.82° 25937
ntensity rating
Intensity of saltiness 3.95+1.00° 4.25+].48% 4.800.89° 5.60+0.94° 6.20+1.06"  14.584™
Color 4.15+1.42¢ 4.50+1.23% 5.05+0.82" 5.95+0.82° 5.60+£1.23°  8.645™
Sweetness 420+1.47° 4.90+1.17% 5.30+1.08% 6.05£0.94° 5551100 7.156™
Consumer Saltiness 4.0541.47° 4255105 425£1.05% 4254105 535:1.04%  7.250°
acceptability
Texture 3.90+1.68° 4.30+1.43% 5.10+£1.12 5.70+1.03 525+1.16" 5733
Overall acceptance 4.00+£1.62° 4.65+1.63% 5.65+1.03% 5.90+1.41° 5.25+1.37 5.801"

! CON: green onion extract content 0%, GOIl: green onion extract content 4%, GO2: green onion extract content 7%, GO3: green onion

extract content 10%, GO4: green onion extract content 14%.
? Mean=SD.

3 Different letters within the same row (*) differ significantly (p<0.05).

P "p<0.001.

A A tot B2 E o] Roldss thute) gul)
Zoletol uhet 2%} 7| Smo] FH4Q GRe uA Ao
2 A7k,

n3ge) B4 A 24 A3, ot Beragol 2715
of uhet ciste] Gul, G @ WY FEst foHoE &
IO, S B8 ARSI Sk T §
AlEthal Bkl on, Allium < S84y 5 et {71
slekEo] Bte FHigtAXl Ao = HASHRITH(Cha 5 2008;
Song 5 2009). T3t tjut= 71E A] propylmercaptane . 2 A
g o] ful7t S7tskH, £3] diute] #e, £71, o 5 2
F9l= o] ofgt Ao g2 B3k HE k(Koo BS 2005). &
QA7 AL oleiet S4E Tefstol tut Be) Bejg Ao
St £719 Ave AL EFE A x5t gt I5EE
2 W7lgo] Bes wre] Zest FobHen, 480
uje} n3g) ol 9 2u)sk B LAY Ao g ARE
o A Aol o7 Al 'R Fulert Eof 4
FOoRE S YiL G $Ao] & 63& A o= AL
= HuHAtK(Song 5 2012). °]= AL AnE SHis)
o]—tl:]k]E 7-]7&-%(1—_,] 1:11;].0 % I‘:_]- o7 X]-_Q_o]- Hog hui s
cEh mebd 2 A gt EeFEES 7R Go3E
o] wighu]7t diu} FulE AEs] FAISHAA "H]Z} 712k
o F42 iAdsk=tl SAAR 9T & A28 AZHnh

o
=1

kO

2 e 75 24 kg @adasiol 4740 3
14 WS AAS T WEAE el 72w

4
o)
1o
o
A2
uZi‘

2 Zg3luA B2 tiAISE 4%, 7%, 10%, 14% tja} 53
EER IFFS AR T v‘i‘—%ﬂﬂ“‘q ot de22E A7t
o] B4 B4 A3, SETEFE A9 pH, /M4 1
I, Bk, Qe Ut d5FEE HUHFe] 1
2 JAFE B M I37EE k] o5 o
< Holy, i} 4250 A JFo g FEE
o] ¥Z4E Lgto] 375t a, bgko] Adh= AT
Holoh diut 325 J7F 1349 s &4 2
A1}, & ZfbE 9@ ZgH Lot e, DPPH ¥
ABTS' radical &7 &4, ghlglo] diu} d-2E25 H7MF
o] TV E 2 S Btk dnt d¢FEE HUt 1
9] 715 = A A gin @eFEE WU GOl
ek Q] 7| S gt ofy el A, gl Agh 9 A7 e
A 7V =L ASE YeRith 1828, GO3T9 154
Sgt E49 7|3 e on, kst &4 g3t
A=A EHE 0] 716548 FAREA Hiot dFFEES E
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Abstract

This study assessed the processing suitability and functional potential of sweet potato paste by comparing quality characteristics
across different cultivars and heat treatment methods (steaming and baking). Generally, moisture content was higher after steaming,
with the ‘Bodami’ and ‘Pungwonmi’ cultivars retaining more moisture, while ‘Jinyulmi’ and ‘Danjami’ had lower moisture levels.
Purple-fleshed cultivars displayed negative a* and b* values, indicating bluish hues, whereas yellow-fleshed cultivars maintained stable
b* values after heating. Both °Brix and free sugar levels increased after treatment, with baking significantly elevating maltose levels
and enhancing sweetness. Apparent viscosity was higher in ‘Danjami’, ‘Jinyulmi’, and ‘Bodami’, while ‘Hogammi’, ‘Hopungmi’, and
‘Sodammi’ exhibited lower viscosity. Additionally, ‘Bodami’ and ‘Danjami’ demonstrated the highest levels of polyphenols, flavonoids,
and antioxidant activities, confirming their potential as valuable functional ingredients. These findings underscore the importance of
selecting appropriate cultivars and heat treatments to optimize the physicochemical and functional qualities of sweet potato paste.

Key words: sweet potato (Ipomoea batatas L.), sweet potato paste, cultivar, thermal processing, physicochemical properties,

antioxidant activity

N 2 OV, A1, HIEH C, Wt 5 ke e

Aol g-8Eo] th(Reddy & Sistrunk 1980). o] 2|3t EA4

A AAALZ I Ipomoea batatas(L.) Lamy= 2 4] O Q5| ke 488 ofyg, ME 9 B, IR, &

F A F sthuz ARidsta e, A Ao &, ¥8F, vo|ead] 5 ot 7k ZokflA 8=
Fgo] oprlol gl ofmeFl A HoA o]RofAiL Uk Utk(Lee T 2006).

(Woolfe JA 1992). 70tz 2HIgE SO A = AEi7t 7hs Autelle EejHE, EREE0|E, JFEAJOH, HE}

stof ZALER Ue) BEHoIRavinden 5 1995), 720] 28 5 chobe 44 o] meklo] glov, ol 3
SRYFE oF T0ve] o2, UuiA] RS BhstER A 39, IRk ek 59| 47 7154 Bl 9ot
TFA = 0] Qo] AR o2 A9 7IA]7} =t} E3] AR V) (Kim 5 2020; Makori 5 2020; Arisanti -5 2023; Islam 2024).
FoRt BslE gerol 75% o4l Welel, o] SojE 4 Bo] A W A EFL 27 kAol A2 e o]

' Corresponding author: Eom-ji Hwang, Researcher, National Institute of Crop and Food Science, Rural Development Administration,
Jeonnam 58545, Korea. Tel: +82-61-450-0144, Fax: +82-61-453-0085, E-mail: umji0416@korea.kr
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£} Bystol 14 ABLAZAL B8 THs Aol 7

= chMakori S 2020). a o= A% A 9}14 AH[7} %}EH%]
of wel T7ohE 8 Tk ZFEAEo] AE T
22 270} ol AEE A3 A AEo] AEFol Sr
2, 7|54, SHAkS A 52 SR A0 s HE Y]
CH(Dameswary 5 2023). A4 1130} go]AEQ] Zujgs
TGS AN E T FFS FEUA L A4 T
54 B4E $A8ks An} SRIEo], D70} W] AE}
715783 7124 ARkt 7l adl® 82 4 e Al
AFSFc}(Sombatcharoenkit & Rattanasuwan 2014).

o, ko] IR e 559 54 A fET
24, A%, A, A5 PY 5 0 B4 540 IS
mx)= golo g oA Qrh(Frankova 5 2022; Yu 5 2022).
A 9 g B5S AY), B, TASA 5 ek AL
g A5t FF ol F7Iekal, 53] Fatat HojA
EoA &2 o} k) 7|2 40 HE AT Yu 5 2022). &
Al B Al S 56 HeF 2 EAORIY &

243} AA 01 88L ol dl Zlejste, A4 mTwte] 4
9 Gxe] Fol% B Pt BHo| FAHE Ao et

S Ch(Frankova 5 2022; Lee S 2023). 0|25t Ait= I
2200 el 7l At 84 T deagol 9erd 4
92 HolZu|, v} Ho|AES] 71 9 A&} 7154
AAH ez H7el] foiMe F52-QAEE ¥2 &
of Hgt Bla EAo] st
Tule] 27 EHL AR St £H HOE AE X
%) o wet 34 HAY, £AY, 0= ¥+54—E 2
© 2 X 1% Q] th(Kitahara 5 2017; Yoon 5 2018). A& ‘j%
o] Wil & HFo] %—%8 FEZ % Q@‘Oi z &7
Ao® FeA glo
" zot & A
Hol= 707 By %E}(Kitahara S 2017). &
7+ AR, thoFst x| 9l 7L HRA

of £5 %8 7Hse Aoz A gl BFute] 247
25 AdE 24, %—5%4, 2704, P9, WA oAl BE
Q.0 ™ (Walter 5- 2000; Kitahara

S 2017; Sato 5 2018), %14101]/‘15 Z7HEQ “Edu)(Lee 5
2017) OFHAQ ‘AHT] (Lee 5 2023) 5 TSt 23 EA

< 7 FFo] A=A Ao o]’ FF 3
XPO]% A, Mo, feld 24, S 84 5
AR TS A= AoRE dHA Yo, FF
13t 7 H7E /s

A B Jis FR B 271 S tfofst 21 E4
< 7P S A 170 B3 oo B 9 ) 27
< Hgolo] Az Hol~ES] BeH B4 9 7154 HE

=

;O

oZ: FUIO

l~§l~
u

N

ol
| -
ox o 4
o 2, Z:

0
e
d
= o

l‘

Ao whE o

Jol~Ee] ofsisty 54 133

< vlmetuat sheich. M, W=, R 24, YAk 2y
=9 BA5to 24 T2 71 FA ) 28 7t5AS It
L BT R o 9 7154 AE e
JB S A|Z5t2AF oo}

O

EXETETE

1. A=

E g3to] ARESE 1et E22 5740|(cv. Hoganmmi;
HGM), ©-%d|(cv. Hopungmi; HPM),
JYM), Zu](cv. Pungwonmi; PWM), AEH|(cv. Sodammi;
SDM), ®E thu](cv. Bodami; BDM), THAFH](cv. Danjami; DIM)
oft}. TR 20244 119 59 A Tk A0 FY Al
sl £SAFABATLN SFeAG0H, 1Y A
AYAEE B8

ZA&d(cv. Jinyulmi;

o

2. HIO|]AE M=

Ik Ho|AEE ARG 1HukE A7) 9 7] A2t
% Azl I A8 AEZ|(MODEL iteyp 10E,
Olis S.p.A., Codogne, Italy)S ARE-51.0.H, R 7| A&+= 105T

ofl A 604, 71 2= 180Tl A 60:3T =ttt FA =
g Dol AFRolA 1087 R T U AT, 1
£ ABRE olgstol oo HolAE Fejz Azt

3

SB35k B2 7](MA-100, Sartorius Lab Instruments
GmbH & Co., Goettingen, Germany)S AF&-5}o] 751t
A% °F 23 g% Gl Wl BHeA £ET T, 1050
e L& A A5 B2 BER 58 5% F AFL
2galgom, 27] 4% U] B WERONZ ABIH

o

4. M

A= = AZ}A|(CM-5, Konica Minolta, Tokyo, Japan)E ©]-&
oF0] I (L-value), FM L (a-value) P A T (b-value) S %
SFATHAR 5 2023). &7 A TEWATHL=99.23, a=—0.05,
b--02008 77§ Byslglon, Arr BAL S
ek Foleto] 24519k 2+ ARl o) 38 W &
Aot} WAge AESATh o, QA2 Wl 2 4 Aol
(AE)= oFf 9] Ao whet Al4tstqitt. o714 Ly, a), b A
7] &gk, L, a, b= 7] AHEgkot}

AE= \/(LQ_L1)Z+ (a2_01)2+ (bz_b1)2
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H

L= A= 2 go 7 8 mLE F7Isto] A3t 7,
ZFHGEA (PR320, ATAGO, Japan)Z ©]-83}0] Brix g
ottt S84 gholl A4S Foto] 25 Tz gHilst
Ko, 7+ Alzo] thof| 33] ¥HE: 73t HWarit= ARSIt

T T A2 Lee 5(2023)9] WHo] whe} Hjo|AE
1 g2 80% ethanol 10 mL9} E3}s}o] WHkst &, 1087 22
3} A2t o]F 4C, 3,500 rpm £OA 1027 LAHE
235t H, ASHE 0.2 um PVDF syringe filter® o] 3}5}91t}.
A E A|FE= acetonitrile:water=70:30(v/v, 0.2% triethylamine
Z3H 2A9] o]F5AS 0]835}o] UPLC(Waters Co., Milford,
MA, USA)E E43l9on, £4 AL BEH Amide 2.1x
100 mm, 1.7 um(Waters, Milford, MA, USA)& Al&-5}4 ).

o

o
gz ¥ w2le

ol &
I

i)

6. 27| Mz

AToh Ho|AES] AHY] M= BAR 47| (Texture
Analyzer, TA XTplusC, Stable Micro Systems, Godalming, Su-
ey, UK)E o|-&-5to] S35ttt S40l= 2173 30 mmo]
53 4= ZRHEPARIOE AHE3HYOH, trigger forcel= 5 g,
test speed= 1.0 mnvs, penetration depth+= 15 mm=Z 275 3}%
o 274 A ARE 99 8710 Bo} BerehA 12A  up
£ F AgS JFgsilon, Bl Al ARt 2o sh5(force,
9 w2 2E7] A= AxE ARSI 2+ A&l dish
33] W Zgelol BLS AEeAT

T{E
HT
i
)
(r
e
3
fe I
20
o
1o
:?g
ol
-
h=)
=3

| 80% oIS 12 mLE 7Fsto] SRkt 3,
ZZ319h 2B 4T, 1,500xg F70)A
10527+ QA1 E-2](Sorvall ST-40R, Thermo Fisher Scientific, USA)
T APES B ARE A8 2EEe] & B2l
= % EefEo|E TS Kim 5(2018)9] WHiio] whet E4]
stk & EPdls o 242 fIsl 5% 50 uLol 2%
sodium carbonate(Na,COs; Sigma-Aldrich, St. Louis, MO, USA)
LN 1 mLE A7k, 387 vR2-A]7] & 50% Folin-Ciocalteu
reagent(Sigma-Aldrich) 50 yLE $7}5}9ich ¥He 382 30
£ S AR H, FFEE UVVIS 38T A|(Thermo
Fisher Scientific, Waltham, MA, USA)E AR8-5t] 735 nmoj|A]
=245tk BREAE gllic acid(Sigma-Aldrichy S A8-5}0]
ARG Aol & Bl BHL AR ¢ 59| me gl
acid equivalents(GAE, dry basis)Z UERITE & ETtE o]
SRS 225 250 plofl 2F5 1 mL9} 5% sodium nitrite
(NaNOy; Sigma-Aldrich) 75 nLE g71sto] &1t HEAIXI F,
10% aluminum chloride hexahydrate(AICl;-6H,O; Sigma-Aldrich)

o
A,
ot
l-'O
ON

o
o,
of
o

[e)
r
i

150 LLE 7F5te] 627 WABILh 01, 1 N sodium hydro-
xide(NaOH; Sigma-Aldrich) 500 uLE 37}5}1, 118 & 8kS &
e FHEE 510 oA SFSIIH. BEEEAE cate-
chin(Sigma-Aldrichy& AR&-Sto] AFAS AH4dstlem, & &
R o]t SHF2 AR g 52| mg catechin equivalents(CE, dry
basis)= UEFH ALY

8. Radical &HEAM

A Z25E g|o] AE 9 radical A278/3-2 DPPH(1,1-di-
phenyl-2-picrylhydrazyl, Sigma-Aldrich) 2! ABTS(2,2'-azino-bis-
3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-Aldrich) radical 4~
A8AL =451t Hwang 5 2024). DPPH radical &A%
2 0.2 mM DPPH -£9(99.9% offe-Zo] 8-3f) 0.8 mLo] Al&
FEE 02 mLE J7K3E £, 304 90f] 520 nmoflA] SF= 7
&A1F 4302, trolox(Sigma-Aldrich) 2 H&F4]S 2Hgs}
o] A& g mg trolox equivalent antioxidant capacity(TE, dry
basis)Z EASFAT). ABTS radical 24842 ABTS 7.4 mMi}
potassium persulphate(Sigma-Aldrich) 2.6 mM< 515 &9 &4
ofl ®AI5to] ABTS Fol2S FAGAX F, o] A5 735 nm]|
A FFE ol 14157} He g o2& 3]4sto] ARSI
o} 314 ABTS &9 | mLo] A& F2E&E 50 uLE 7fsto]
3= HskE Aes] 302 Fof SA5kH, trolox(Sig-
ma-Aldrich) 2 H%A]S ZH4slo] A& g mg trolox equivalent
antioxidant capacity(TE, dry basis)= HE&A5}TT.

9. SHEH

I £F 2 EA4Y HHo| TE HolAE £ &4
SIS A3t BAEA2 Levene?] S-E4AHI A (test of homo-
geneity of variancesy& A AISto] Hlo|E 9] FA S It
F, Two-way ANOVAZ dAg] 4 FF5E A= At

At E3F 7 AP HEE 5 719 Xo]E One-way
ANOVAE &-&5f0] f-2A5 &It F Tukey's test2 AR
AAS AN} BE 2729 HALS STATISTICA ver-
sion 7.09] BAZE WS A-Eoto] AAFTh

Zdnt & &

AEHS
1. =t

7t HolAEQ] fESERS AT A}, #]7|(steaming)
2] Ho|AE= 62.22~71.61%, w7](baking) A 2] HO|AE=
56.87~70.94%=, AA|2of| wHet §-2J3t ZolE YEHlthFig. 1,
p<0.05). A¥EH 02 %7] Xed Ho|AET} 7] A2H AE
Hoh Atidog o &2 SES §X51Yh o]2ist Aik= A
7] A7t $£57] SHolA 71E4S B3 Aot S8 Sk
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o

EE

olake v, B7] APt AY WA S FuE 24
] i o] A WPABSH) T 2 ek o]2t SARE
A= Loncari¢ 5(2016)9] Ao A= ERIF B Qlow, Y
J1a} Hlo| AE 9] differential scanning calorimetry(DSC) £-4]0f]
A A7) #2] FEo] B7] A7 HEET ¥ &2 F3f AT
£ UERth ol= siE Al B B2 952 =o017] flsf o B

ovA7t B kS oulsiH, & 7| A auquprt o g
SRS ERHT e MO AN,

£50] BE wo|AEY] SRES vt 2k, mei
7F71.61%= 7 w3kow, w7] A=E 2
7H WA Fig. 1, p<0.05). AHHH o= %Zl’e]
vjel Hrfole} FATE £ FRUL
£719} BAElE We SRS Ho
olzl3t Aol Tm} B2 27 7
olofl 7Sl H02 Rk ol
5(2017)9] Aol A A 27 ]
A ATt A oF 71.1%, &
1EoH, ol F4 F39|

£g o wo| B9k U4ee Akt

H N’“
)
2
2a)

2. M

At HO|AE O] I (L*, a*, b¥)y= A2 I F50]
e} 7212121 ZpolE YEFHTKTable 1, p<0.05). LY(H5x) gk
ARk o & R7| A7 Ho|AEV} |7] AP Ho|AEHT =
2 A Bolth AN 1tnp 521 Bl A7) A2 A
1937, 7] A A] 12552 YE7} §ojxog ZAAasiyich
(p<0.05). ¥FA, 3} Z=0] Adul= K7 62.20, B7] 60.692
L* = 2jo|7} SAIF o E [OlolA] aton, dAEox 4

3 EAEo e o

JolAE 0] ojsfsby E4 135
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OSteamning @ Baking
as aB

s bes bs

50 | [m aiz) " =58

a0
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Fig. 1. Moisture content of sweet potato pastes according to
cultivar and thermal processing methods. Values are expressed
as meantSD (n=3). Different letters above the bars indicate
significant differences among cultivars within each processing
method, as determined by Tukey’s test (p<0.05). Subscript
letters (_S for steaming, B for baking) indicate grouping
within each thermal treatment. Abbreviations: HGM, Ipomoea
batatas (L.) Lam. cv. Hoganmmi; HPM, cv. Hopungmi; JYM,
cv. Jinyulmi; PWM, cv. Pungwonmi; SDM, cv. Sodammi;
BDM, cv. Bodami; DJM, cv. Danjami.

a0z orgE Mg SAskct. olefst IXeo] uE
T AL Zhang S(2023) 2 Londari¢ 5{2016)2] At A= 3
QlEiglon], of= 7} % Az wish @ x4 72 W Sof
71908 4= Qe A0 S (M) Zhe ThEEo] E
Fol4 F7] He| F Zsteon, B3] gl H7] e
10.88, =71 A& 1520, Hoiu]= A7 #F] 7.58, ¥7] A
10812 %5310 28 AG W27} Petehe A Bk 9
W, AgR7] Hel 630, 871 Mg -3.509 A&7

Table 1. Color values (L*, a*, b*) of sweet potato pastes according to cultivar and thermal processing

Steaming Baking
Cultivars” AE
L-value a-value b-value L-value a-value b-value
HGM 58.64+0.17° 7.64£0.35°  41.07+0.62° 58.64+0.17° 7.64£0.35°  41.07+0.62° 6.72+0.60°
HPM 58.58+0.28" 7.94+0.33° 43.62+0.73° 58.58+0.28" 7.9440.33° 43.62+0.73° 4.5140.38°
JYM 58.35£0.34°  —430+0.35° 18.700.77° 58.35£0.34°  —4.30+0.35° 18.7020.77° 4.34+1.53°
PWM 43.77+0.23¢ 11.0120.13° 44.21+0.62 43.77+0.23¢ 11.01+0.13° 44.2140.62° 2.89+0.53¢
SDM 62.20£0.58"  —6.30+0.11  27.75:0.41° 62.20+0.58"  —6.30+0.119  27.75+0.41° 3.54+0.14
BDM 19.37+0.19" 7.58+0.05  —6.45£0.01° 19.37+0.19" 7.58+0.05°  —6.45+0.01° 7.74+0.37"
DIM 28.47+0.50° 10.88£0.35*°  —5.85+0.04" 28 47+0.50° 10.88£0.35°  —5.85+0.04" 5.810.49°

Values are expressed as meantSD (n=3). Different letters within each column indicate significant differences among cultivars within the
same processing method, as determined by Tukey’s test (p<0.05). Abbreviations: HGM, Ipomoea batatas (L.) Lam. cv. Hoganmmi; HPM,
cv. Hopungmi; JYM, cv. Jinyulmi; PWM, cv. Pungwonmi; SDM, cv. Sodammi; BDM, cv. Bodami; DJM, cv. Danjami.
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He] -430, F7] M) -259= F7] A2 Fol o glo] S5
2 §AIEo], £ 4 Al M7} vhodEl A Ueky
o R 2R thREe] B0l F7] X 5 2% 57}
AL AR 52 SABHAE Behul(R7] Me] —645, &
7] X -8.18)% TAI(R7] He) -585, B7] M -5907=
b gto] S5 SASRA S7bsto] F2 A2t skE A
e Bk v, FAnA7] Mg 421, 7] HE 48,
TEN(A7) A 4362, F7] He] M0 T A BES
b @tol 371 Me] Tl e $E0 2 §H|Ho], AXe Fof
T A} QPgA 0 R SAEE E4S ekt ofefat 4
P An 24 Aolo] 7|Qlshe, Fu EHL A
ol=A MAS Thk TR o), DA FolE 4 QP Al
2 7o UelA 9k UA|Z Bengisson F(2008)S S5 3
A W AHolA FhEiol=rt g H o nEenty By
51913, Rodriguez-Amaya & Kimura(1998)= b* Z}o] 7}2E]1-0]
= Skt WA AREAS JHIck AN stech Teb be
Zhe 3l E50) Aw 99} o B4 WIRIE o] 983
AE7}E 4 ek sh, Aot B8] He 7k A Kol Ft
o2 ehis AE ghe B350l uje} 235773 WIS Bk
AE gFo] 5 o<l sekm|(7.73), S(6.71), TAI(S.80)% &
g2 7k A sk ohg 2 o HiEglon, 53] A
EFN £ AT Btk Cheong Q02D AN 70N
o 3t Aol B/ o] A e 4] XAl
A Uetton, olo] %71, 371, AR He] <ol 3trk
B ol 74g THgoIAle] 48 HEo] 2 Ak 82
3} o] F2 Uolow shAEIT whebd AE Zhe BE
A wish wgizet AXel ANE W ek o 289 4
ol A= P

3. 2= ¥ walg

aRe] g dAE W 9 F50) wet o3t Ajo]
£ B tHFig. 2, p<0.05). BE FFolA Baaf tiH] A7
4 #7] A #Ho]AES Frrt Aot on, 7] A
M w2 GRS U A3E BT Yu 5(2022)9
ToAME F7] A Al 9 o] FYHoR 7ot
Fo] BiEgon, ol 2 AT Aot YAttt
5] ZUul= Y1tul 11.67 °Brix, 7] A2 16.39 °Brix,
77| A 23.19 °Brix2 A F7lotg o, SF0(RYLT
o} 10.62 °Brix, %|7] 2] 17.72 °Brix, 7] ] 19.54 °Brix),
SRpu| (R 70} 11.65 °Brix, A7) 2] 17.11 °Brix, 7]
2] 21.35 °Brix) = 2 Aol w2 F&rt 7ot {ojgt
#3579l

o fo| AEQ] fE| e B A W E EE
of wet FEg SV A BYloH, BAHCE [Tt &}

A oX rR ol

et - S - ol - Y = AEITIEIA
30 - ;
ORaw [OSteaming @ Baking
as
= = a8
£ be B T
@20 r - «dB
= b sd® o 57 bs s s
% =8 eB
@ C'S ai cS a
o bR bR bR
|10 | x <R
.6 H
1723
¢
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Fig. 2. Soluble solid content (°Brix) of sweet potato
pastes according to cultivar and thermal processing methods.
Values are expressed as mean+SD (n=3). Different letters
above the bars indicate significant differences among cul-
tivars within each processing method, as determined by
Tukey’s test (p<0.05). Subscript letters (_ R for raw, S for
steaming, B for baking) indicate grouping within each ther-
mal treatment. Abbreviations: HGM, Ipomoea batatas (L.)
Lam. cv. Hoganmmi; HPM, cv. Hopungmi; JYM, cv. Jin-
yulmi; PWM, cv. Pungwonmi; SDM, cv. Sodammi; BDM,
cv. Bodami; DJM, cv. Danjami.

o7} EIE| QLK Table 2, p<0.05). & Feld FFS BE &
oA it H7] A2, 7] A2 &2z F7HsHH.
53] A (BT} 4.78 ¢/100 g, 7] A 13.85 g/100 g,
B7] A 17.33 @100 g), SL (AL} 445 ¢/100 g, A7
A2 11.66 g/100 g, #7] A 17.03 g/100 g) FFNA &
2l ol &2 B2 UEHH Maltose T2 EA 20
wet g ERe 57k £ Below], 59 gul(gaet
0.06 g/100 g, ®7] A=) 9.99 g/100 g, =7 *=] 12.08 g/100 g),
‘AP (BILFTE 0.04 g/100 g, 7] A 8.12 g/100 g, 7]
2] 8.84 g/100 g) FZO| A FEHAA E715FA . Fructose
% glcose YFE BAY T F745H AL BYoL 4
A 0 & maltoseo] BI3l S7H= LTSI Sucrose= YUF &

Sol 4 AXY F gasiAL Ws} Zo] AL AFE pehy

B A7 A3 9H2 F AEo| AsrdEol gHTo
2 AV 3T, 42 SUo] B IR 5= avt
B

23t o2 2835 Ang 54t Owusu-Mensah 5 2016;
o

S7Fet 212 o] B-amylaseol] 2J3f 7h2 3= 7] W&
oz siME. B-Amylaser= 712 F A=tEItE AZolA

maltose® AJBH 8 FdolH, o]t M7uke] Tk F4
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Table 2. Free sugar contents of sweet potato pastes according to cultivar and thermal processing

Free sugar content(g/100 g sample)

Treatment Cultivars”

Fructose Glucose Sucrose Maltose Total free sugar

HGM 0.37+0.08* 0.380.07° 2.84+0.06° 0.04+0.01% 3.63+0.19°

HPM 0.15+0.02° 0.17+0.01° 3.1620.06° 0.04+0.00" 3.5120.09°

JYM 0.12+0.01° 0.160.00° 5.30+0.06" 0.060.00" 5.64+0.06"

Raw PWM 0.08+0.01° 0.11£0.01° 4.2420.09° 0.02+0.02° 4.4520.09™

SDM 0.08+0.001° 0.11£0.02° 3.8620.05° 0.05+0.00° 4.10£0.07%

BDM 0.24+0.02° 0.74+0.06° 2.86£0.19% 0.04+0.00" 3.88+0.26%

DIM 0.12+0.01° 0.16£0.01° 4.44£0.16° 0.060.00" 4.7820.18°

HGM 1.03+0.03" 1.05+0.01° 2.630.02° 8.12+0.05" 12.83+0.12°

HPM 0.28+0.01° 0.29+0.01° 3.40+0.02° 7.5140.16° 11.4840.15°

JYM 0.340.01° 0.26£0.01° 4.740.04° 3.5240.04° 8.8620.09°

Steaming PWM 0.77+0.01° 0.080.03* 3.12+0.02° 7.68+0.19° 11.6620.14°

SDM 0.37+0.02° 0.16+0.02° 4.7420.05° 7.74£0.22° 13.02+0.26°

BDM 0.48+0.02¢ 1.0620.00° 2.47+0.05% 3.55+0.12¢ 7.56+0.18°

DIM 0.96+0.03° 1.10£0.01° 1.8120.01° 9.99+0.01° 13.85+0.02°

HGM 1.8120.07* 1.27+0.09® 3.04+0.07% 8.8420.12¢ 14.97+0.24°

HPM 0.67+0.14 0.52+0.01¢ 4.27+0.01° 9.95+0.19° 15.4120.16°

JYM 0.8120.04 0.810.10% 4.760.09° 4.77+0.03° 11.1420.26°

Baking PWM 0.7620.09 0.66=0.09" 5.2620.10° 10.37+0.06° 17.05£0.29°

SDM 1.010.16™ 1.000.08™ 3.17£0.07¢ 10.19+0.03™ 15.3740.27°

BDM 1.2620.06° 1.530.20° 2.97+0.08° 4.79£0.14° 10.5520.35°

DIM 1.61+0.01* 1.120.03° 2.53+0.03" 12.08£0.11° 17.3320.18°

Values are expressed as meantSD (n=3). Different letters within each column indicate significant differences among cultivars within the
same processing method, as determined by Tukey’s test (p<0.05). Abbreviations: HGM, Ipomoea batatas (L.) Lam. cv. Hoganmmi; HPM,
cv. Hopungmi; JYM, cv. Jinyulmi; PWM, cv. Pungwonmi; SDM, cv. Sodammi; BDM, cv. Bodami; DJM, cv. Danjami.
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Fig. 3. Apparent viscosity (g) of sweet potato pastes
according to cultivar and thermal processing methods.
Values are expressed as meantSD (n=3). Different letters
above the bars indicate significant differences among
cultivars within each processing method, as determined by
Tukey’s test (p<0.05). Subscript letters (_S for steaming,
_B for baking) indicate grouping within each thermal
treatment. Abbreviations: HGM, Ipomoea batatas (L.) Lam.
cv. Hoganmmi; HPM, cv. Hopungmi; JYM, cv. Jinyulmi;
PWM, cv. Pungwonmi; SDM, cv. Sodammi; BDM, cv.
Bodami; DJM, cv. Danjami.
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t]:= DPPH ¥ ABTS t|Zt AAZAOA 52 $A|5 Ho,
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Table 3. Total polyphenol and flavonoid, DPPH and ABTS radical scavenging activity of sweet potato pastes according

to cultivar and thermal processing

Total polyphenol

Total flavonoid

DPPH radical ABTS radical

Treatment Cultivars™ (mg GAE/sample g) (mg CE/sample g) (mg TE/sample g) (mg TE/sample g)
HGM 0.42+0.03° 0.24+0.02° 0.34+0.04° 1.09+0.02¢
HPM 0.4520.01° 0.2420.01° 0.34+0.03¢ 1.07+0.04
JYM 0.4420.01° 0.24+0.02¢ 0.3420.03¢ 1.14+0.01¢
Steaming PWM 0.57+0.01° 0.34£0.01° 0.51:£0.02° 1.5120.03°
SDM 0.49+0.01° 0.39£0.06° 0.49:£0.04° 0.81+0.08*
BDM 5.21£0.01° 4.58+0.13° 1.75£0.00° 10.89+0.25°
DIM 4.3740.14° 4.0420.15° 1.62+0.01° 7.79+0.20°
HGM 0.46+0.03° 0.3120.00° 0.39:£0.04 1.19+0.10%
HPM 0.49+0.01° 0.19+0.05° 0.39+0.01¢ 1.16+0.03%
YM 0.35+0.01° 0.20+0.01° 0.25+0.04° 0.92+0.02%
Baking PWM 0.5420.05° 0.38+0.02° 0.610.05° 1.48+0.11°
SDM 0.26+0.03° 0.21£0.01° 0.44+0.04° 0.67+0.03°
BDM 4.2440.60° 4.1320.21° 1.74£0.01° 8.95+0.32°
DIM 5.03+0.13° 4.9120.23° 1.52+0.05 8.89+0.08°

Values are expressed as meantSD (n=3). Different letters within each column indicate significant differences among cultivars within the
same processing method, as determined by Tukey’s test (p<0.05). Abbreviations: HGM, Ipomoea batatas (L.) Lam. cv. Hoganmmi; HPM,
cv. Hopungmi; JYM, cv. Jinyulmi; PWM, cv. Pungwonmi; SDM, cv. Sodammi; BDM, cv. Bodami; DJM, cv. Danjami; GAE, gallic acid

equivalent; CE, catechin equivalent; TE, Trolox equivalent.
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Abstract

This study examined the anti-inflammatory potential and metabolite profiles of Perilla frutescens var. fiutescens leaf germplasm.
The anti-inflammatory activity was assessed in vitro by measuring nitric oxide (NO) production and interleukin-8 (IL-8) secretion.
Among the germplasm tested, PL7 and PL6 exhibited the strongest inhibitory effects on both NO and IL-8. Metabolite profiling,
conducted using liquid chromatography-mass spectrometry (LC-MS), identified 60 compounds, primarily flavonoids and phenolic
acids. Principal component analysis (PCA) grouped the samples into four distinct clusters: PL1 - PL5, PL6, PL7, and PLS - PL10.
Variable importance in projection (VIP) analysis highlighted 15 key metabolites (VIP>1.0), including tuberonic acid glucoside, caffeic
acid, luteolin, and salicylic acid, which contributed to the separation of these groups. Heatmap visualization revealed distinct patterns
of metabolite accumulation: vitexin and rosmarinic acid were abundant in PL1 - PL5; vanillic acid-4-glucoside and prulaurasin were
prominent in PL6; 5'-O-B-D-glucosylpyridoxine and esculin were concentrated in PL7; and luteolin and D-pantothenic acid were
enriched in PL8 - PL10. Further analysis identified key anti-inflammatory metabolites, such as apigenin-6,8-diglucoside, salicylic acid,
and pinocembrin in PL6, along with quercetin-3-O-glucuronide, rosmarinic acid-3'-glucoside, and quercetin-3-O-glucoside in PL7.
These findings highlight the functional diversity among perilla germplasm and their potential as valuable sources of anti-inflammatory
food ingredients.

Key words: Perilla frutescens var. frutescens, anti-inflammatory, metabolite, liquid chromatographymass spectrometry

N = S0z go] o gHLh S719 9, E4 L S7101 phenolic

compounds, flavonoids, essential oils 2! fatty acids 5 T}4St
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[e]
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2, IEd 4 ofAJo} X5 FAHOE A A|A | Ex5 0] acid 52| =4t} §7 apigenine, luteolin 52 E2HH =0]
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ThJeong 5 2014; Lee 5 2014; Kim 5 2022a; An 5 2023).

TS WS- o A=l et A 22 9] Holgkgo® &
22 Z-golut fofEd, 2k A=, At g 5ol 9%k &
A 48 A5 = 7] A o|t(Gramlich & Petras 2007). F5
< A7} QR o] A5 o= Qs A4t o] A4S vzl &
s FH[SHHA A=, A2 55 AW e 24
off E3xshH QA ollA A4 HARES-S Fstal QIA |
AAA oA S837F A2 SITHAlbina & Reichner 1995). T4
MEE IS4 779 A= ZZ19] lipopolysaccharide(LPS)
2 Z=35}A =™ tumor necrosis factor-a(TNF-a), interleukin-
6(IL-6), interleukin-1B(IL-1B)2} 22 pro-inflammatory cytokine
£ Z7FA]7]H, nitric oxide(NO), prostaglandin E2(PGE2) 52
Az NBAL Bololol 9% w18 dofdtLes & Lim
2008), oleigt AZH IR F N Q%] AR AE B
AR, NO FH2 52 FIAA 2ZY &4, 44 Hol
2 41743 doItk(Nathan C 1992). 5= vi7isk= A
29 oytokineS WANEAA AT T B o
0] gt of2] Az 7o) e BAL 1A of
S| A4 el Aoz o] QoA S FRal
TNF-q, IL-6 ¥ IL-8 5 @A 127}4] 0]A}9] cytokineS©] 13
HRL, 71 75=0] LA ATHMeydani SN 1990). 0]} o]
NO % H54 cytokineZ A5 WH-3-2] =8 w7l AR 2Hg-
shH, o] 59| S 2= o] I o] o ¢ A
FAR FETA QUL

5350l Qo] 383 A2 A gHel o]E BE, F4
Sfol SRt % A2 0] 85He Zlo|tLee 5 2020). o],
S F8 &4 AJE<] rosmarinic acid®} caffeic acid S
AR Ve, P BHS 2T A7} olol
ZthKim 5 2019, 2022b). E3H, E719] 258 £33 EXAS
H|W5}7] Y38l gas chromatography mass spectrometry(GC-MS),
liquid chromatography mass spectrometry(LC-MS)Z -4 5}0]
palmitic acid, linoleic acid 5-2] A|%AF} rosmarinic acid, rosma-
rinyl glucoside, viscumneoside VI7} 9 A=A R 245}
THGu 5 2019). E3L, S719] F4tel, F5F, FAdSl et
A S F5EE Hwstke A7 E1E v IokKim
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3 ARNE EAUS] FAT SRS AEsh] ffRt 4
=14 A= et Aol olo] EA9] FAFT =+
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Al 9F 1,0000] AFL9] FAES}E 84, 30001 A+ Q] STtk o]
E A w54k 2 B7FHTHKIm 5 2022b). YE =
£ FHo= 254 A2 AlskileH 7ls AR 1ER A
¥ QAR 7AMLCl 2 ZutdAN I3 (rosmarinic acid 5,500
mg/100mg ©|4) 4 A3 TS viFA] 213K (luteolin 7-

N
e
o 4

i

79 S Pz w8 ] B4 143

diglucuronide 250 mg/100mg ©]A}Y) 3 A4, 18|31 T2 33
S ABuot A7 APalk. B AFE HUAY 105
SR NO A4 oA, LS A oA T WS,
LOMS 78 BB ghap] BAL Fo) S 709 At
A Hol2 TSkt

W U

(

2]
ANAE 7€z A3t 2719 oS AEsto] 35k
oh AHE SAUYE 52 7Ax5to] AFHgteH, 70T
] H TR FEE AR Gt
2 ARE519 A, dimethyl sulfo-
xide(DMSO, Sigma-Aldrich, St.Louis, MO, USA)E ©]-&3] stock
= AT Al A2 F7HF NO A4 A &4 B7t
& Korean Cell Line Bank(Seoul, Korea)Z & £9FHES RAW
264.7 AL E ARSI, A9k CellTiter96® aqueous one
solution cell proliferation assay kit, Griess reagent system=
Promega Co.(Madison, WI, USA)2} lipopolysaccharide(LPS)=
Sigma-Aldrich(St.Louis, MO, USA)OJ|A] Lufjsto] ARE-o}Att.
Interleukin-8 £H] A G537} Human bronchial epi-
thelial cells(Beas-2B)2 ATCC(Manassas, VA, USA)OJ| A HoF
Wk, HTRF human IL-8 Detection kit+= Revvity(Milan, Italy)

Table 1. Information of the 10 Perilla frutescens var.
frutescens in this study

Accessions Status of L Extraction
NO. NO. sample Origin yields (%)
PL1 IT157433 Landrace Korea 18.27
PL2 K279572 Landrace Korea 17.20
PL3 IT157577 Landrace Korea 19.27
PLA4 IT180471 Landrace Korea 17.87
PL5 K279586 Landrace Korea 18.10
PL6 17214495 - Vietnam 18.33
PL7 1T226737  Breeding line Russia 22.20
PL8 Control Cultivar Korea 17.25
PL9 Control Cultivar Korea 16.50
PL10 Control Cultivar Korea 18.50
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oAl Frufjsto] ARE-SE oM, HiET Bay 11-7082: Sigma-
Aldrich(St.Louis, MO, USA)O[A] FtHfisto] ARE-SHRIT. A 3lo]
AREE B R &= A2 Wt penicillin-streptomycin, fetal bovine
serum(FBS), phosphate-buffered saline(PBS), Dulbecco’s modi-
fied Eagle medium(DMEM)2 Gibco(Newyork, NY, USA)o] 4|
i 51331, BEGM bullet kit Lonza(Walkersville, MD, USA)
oflA Fuiste] ARESHITE AR 242 flsl EAYL =
of A3t methanol(MeOH)Z} HR-ESI-MS EAJof AR&3sH
0.1% formic acids -3t water®} acetonitrile(ACN)> Thermo
Fisher Scientific(Bremen, Germany)o| 4] —+ufj5}o] AR8-5}31 .

ot
ol
N
ik
ox
o,
N
T
4o
%
ﬁN'

5
9 104[Q1 70% TR F4= A7FeE F 25CoflA G271
(Jeio tech sk-71, Labcompanio)E ©]-835}0] 19A]7t &5}
o F& 3 4 Este] A5AE AY 5571(N-1000,
EYELAYE ©]&3to] A 553kt 5592 54 1A%
sto] 23}st3lal, DMSOE ©]8-5to] 100 mgmLe] S=&
stocke A|Rote] ZF B4 S A5t 100 mgmL &
L9 F2AHZZE stockS PBSE o] &sto] 208 345},
0.45 um Syringe filter(Advantec, Japan)Z SJI}A]A AE AH
off AR5kt

=2 AR 30 goll A& TF
=

=
=

3. M= HiQF Y M|Z MES FI}

oRe-2 e AN EQ] RAW 264.7 AIEE 100 units/mL
penicillin-streptomycin?} 10% heat inactivated FBS7} X$He]
DMEM A5 ARE5to] 37T, 5% CO, HiF7]01A Bl gsHd
ok AlEZ AEE H71E Y5l RAW 264.7 A EZE 96-well plateO]]
1x10° cells/well2 Z+ wello]] 200 UL EB33}9.11, 37°C, 5% CO,
Hlg7101A4 184171 i g st BiA] A|A & PBSE ©]-&-5to
13] Al&staL, vixE A2 5715F & LPS 100 ng/mLE A 2|5}
908 3 T 7 ARg FEdR Adsin. 22EBL
100 mg/mL 5= 9] stockS PBSE o]-&5}o] 5]4]5}al, 045 ym
Syringe filter22 OJTHAIA AFGIYT FEHRE HE Bt
10, 25, 50 pg/ml7} = =5 A|3Eof Z2SHRIL, 24417 Bl &
CellTiter96"™ aqueous one solution cell proliferation assay 40 LS
F=25131, 2417 B9t viF 3 microplate reader(SpectraMax M2,
Molecular devices, CA, USA)E 0]-8-5}0] 490 nmof| A &4 =&
S5t A AEeS Estth

17t 71 A Abu]Af|3Z Q] Beas-2B(Human bronchial epithelial
cells) A|2ZE 100 units/mL penicillin-streptomycin®}- 10% heat
inactivated FBS7} 3Z3+El BEGM bullet kitS AR5kl 37T,
5% CO, HiF7Io1A Higstet. AlE BE2 B7H ¢l
Beas-2B A|ZE 384-well plateo] 4x10° cells/well2 Z} wello]]

ral
o,
o
o

20 uL 531, 37C, 5% CO, HiF71o1A] v gsict. 100
pgml FEE 7 A 2E A, 305 & LPS 100 ng/mL
E A5ttt 24A17F vk T CellTiter96® aqueous one
solution cell proliferation assay 6 nLE 2F5}a1, 2A|7F 59t
B & microplate reader(FlexStation3, Molecular devices, CA,
USAE o]gsto] 485 nmoll Al SHEES Zelo] AE HE
22 slstart

4. Nitric oxide(NO) &Hzf

M3z A AT = NOS] T+ Griess reagent system=
o]g3lo] A3}t RAW 264.7 A ZE 1x10° cells/well 2
96-well plateo]] 200 uL EF3to] 37T, 5% CO, BJF7] ol A
184171 WoFsteict. BiX) A7 5 PBSE o] §3tol A Ak,
WAE A2 27K F LPS 100 ngmLE A J5ko0d, 34]
ZF % 7 ARE 10,25, 50 pgnLe] ST FeI3ka 147
HigstAt. AZE widE 45 50 uLe} sulfanilamide
solution 50 LS AF-20)| A 10&£7F HH-8-A]71 & N-(1-naphthyl)
ethylendiamine dihydrochloride solution 50 uLE F7}sko] A
204 1027F H-S-AJATE ©]F, microplate reader(Spectra-
Max M2, Molecular devices, CA, USA)E ©0]-8-5}9] 540 nmol|
A FFEE 575k 2, nitrite standard®2 M3 HE =
A& o]g3to] NO s 4AHEsHAH

5. Interleukin-8(IL-8) =H| YA &= TI}

E Ao A = Beas-2BE 100 unit/mL penicillin-streptomy-
cin} 10% FBS7} ¥l BEGM bullet kitS AF&5H0] 4x10°
cells/well= 384-well plateo]] 20 pL E5=3}11 37°C, 5% CO, Hj
1ol 4 EjFBkeiTh. 38 B4R 2EEL 20 uL F7sto]
AR, LS| A% %7} 100 nghmlrh HEE 20 4L
A@)ste] IL-8 #HIE &35t 37T, 5% CO, HiF7|olA 24
A7t vjoFsATE. IL-8 Eu Cryptate antibody®} IL-8 d2 anti-
body= A|2ARS] Wl FL-& 15to] IL-8 antibody mixZ A
Zoltt. IL-8 4] =4 plateo]| A A5H 16 uLE assay
plate® F-335}11, IL-8 antibody mixE 4 LA Y2 & U455
o] 1A17F B 204 HESAIZ T FA THRTOE NfAB
AA| A oI} FASA = AME-E]= Bay 11-7082 10 tME- AR
519t} o] %, microplate reader(FlexStation3, Molecular devices,
CA, USA)E o]-&5to] F34ZHEx. 340 nm, Em. 665/615 nm)y<
=459t

6. LC-MS 7|8t E742!9| H|EX CHAIA 24

S AZ FZ 100 mgo] MeOH 4 mLE 7}s}kal, 235
FE712 A7 S FET. 2T AlRe A2
S AE5Ee] 4Tl A 1,763 ¢ force= 102 57t X153t
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o]& A5 H-S PVDF Syringe filter2 1XH0.45 ym) 2 2%}
(022 um) -5 AgPsto] LC-MS EAof ARE-5}ct.
UPLC-ESI-Orbitrap-MS(UPLC, Vanquish; ESI-Orbitrap-MS,
Orbitrap Exploris 120; Thermo Fisher Scientific, Bremen, Ger-
many)°f] BEH C18 column(1.7 pm, 2.1x100 mm, Waters, Milford,
MA, USAYS hatelol S4051911, o154F S5 0.1% formic
acid7} -5 water(A)2} ACN(B) linear gradient B0 —2.0
min, 0.5% B; 2.0 —13.9 min, 99.5% B; 13.9 —17.0 min, 99.5% B)
o7 ZE519} o] 452 0.3 mL/minC 2 column 2E+=
35C= 5t LC-Orbitrap-MS Z7A-2 0]23} Bl electro-
spray ionization(ESI) ¥4 0 & dAJ3}al, spray voltage®] po-
sitive ion(V)2 3,500, negative ion(V)< 2,500, “L&] ! ion source
2 E 325C2 Aoy AT Edfs(mass resolution)
60,0004 80~1,200 m/z o419 Fol2 L o] full
scan %43} HCD collision energy(%o)S 30°.% St data depen-
dent MS/MS(ddMS2) 10 & =A519ct A= LC-MS
B4 AkE oA massgrt MS/MS fragment ion 7|WHO 2
mz cloud(https://mzcloud.org), MassBank(https://massbank.eu/Mass
Bank), FooDB(https://foodb.ca/) 18|11 Z1123S &-85l0] &

PHEZEALE FASIoH,
SAS 9.2 2 T3H(SAS Institute)
A A5} T} One-way ANOVA(one-way analysis of
variance; 4 WA BARRA)S AAIG F p<0.05 $EOIA
dYsto] 17 7H9] RJ3t Ao

4
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a9 AR 24 145

2 selstart

QAL G2 SAQY B © G Aol o]
A5t HF B4 EAL MetaboAnalyst 6.0(https:/www.
metaboanalyst.ca)ol| 4] Principal Component Analysis(PCA) %
Variable importance in the projection(VIP>1.0), ZL&] 1! heatmap
2 A4g3to] HolEl2 Alztarehect

21}

< | _T|_7_<|-

M ANl 3t

FE=0 gt Al =4 H7H= RAW 264.7
Alzzo] AZste] SAsIAtHFig. ). A FE=2 10,
25, 50 ng/mL FEo A A2 &L FFS T4 F3dh
T34 100 ng/mle] FEoA AR FEE0] Al 54
HAoh A 3Lo] FEE0] 80% OO E YERH Al =/
= oA Yethal BHskloH, 100 ng/ml 5=5 A9
e 10, 25, 50 ug/mL sI=of diet 7} 2] &4 7S I3
St B Ao A= RAW 264.7 NI ZE 0]83lo] E4Y
FEE 1039 NO B4 A B4 ERlsk3irh(Fig. 2). LPS
oF grfjeke #2%t tf2H(CONNHI FEE2] NO B4 <
Al 842 vnstRS W, 2] FE20°] 5k &AL
£ NO A4 oA &4o] Fashe AS 29T 4 Ak
53], F5& 50 ngmlE A3 PL6 27.7%, PL5= 31.7%
2 HI2TH(LPSH) thE] Foulet NO B4 A E44S EH
or, £35] PL72 LPS A HH] 40.1%9) &4 a7 U
ERRc}. o]t fAFSHA LPSE AZ|sto] fUE A5 AJHY
iAo S HgS 552 A2’ 23, 20 ng/ml

FEE9| Nitric oxide(NO)
]

we =
3,
HO,

OAI0 OA25 EAS0

CON+ PL1 PL2 PL3 PL4

PL5 PL6 PL7 PL8 PL9 PL10

Fig. 1. Cell proliferation by the extracts of Perilla firutescens var. fiutescens leaves in the LPS-stimulated RAW 264.7
cells. Cells were treated with 10, 25 and 50 pug/mL of Perilla frutescens var. frutescens leaf fermented ethanol extracts in
the presence of LPS (100 ng/mL) for 24 hr. The Data represent the mean+SD of three independent experiments. Statistical

significance is based on the difference when compared with control(+) (p<0.05) at a concentration.
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Fig. 2. Inhibition of NO production by the extracts of Perilla frutescens var. fiutescens leaves in the LPS-stimulated RAW
264.7 cells. Cells were treated with 10, 25 and 50 pug/mL of Perilla frutescens var. frutescens leaf fermented ethanol extracts
in the presence of LPS (100 ng/mL) for 24 hr. 50 pg/mL of PL7 extract significantly inhibited LPS-stimulated NO production.

The Data represent the mean+SD of three independent experiments.

of 20% or more compared to the control(+).

o] oM E B 9JE
SFY T X 15k tH(Huang 5 3 ATWAZEQ] BV-2
g 579 3580 FAF AIS AR A}, LS 4
%ﬁ% HEEof Higt NO A& AA1714L, IL-6 § TNF-a
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T 2022). Bt SRR EH A
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FEE 2T2 EAT & SIUHFig. 4). PL6, PLT 55
IL-8 2] oA Ao Z+7} 75.4%, 77.8%= %A 2
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Fig. 3. Cell proliferation by the extracts of Perilla frutescens var. frutescens leaves in the LPS-stimulated Beas-2B cells.
Cells were treated with 100 png/mL of Perilla frutescens var. frutescens leaf fermented ethanol extracts in the presence of
LPS (100 ng/mL) for 24 hr. The Data represent the mean+SD of three independent experiments. Statistical significance is
based on the difference when compared with control(+) (p<0.05).
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Fig. 4. Suppression of IL-8 by Perilla frutescens var. fiutescens leaf extracts in the LPS-stimulated Beas-2B cells. The
cells were treated with LPS (100 ng/mL) and extracts for 24 hr. PL6, PL7 significantly inhibited LPS-stimulated production
of IL-8 in Beas-2B cells. The Data represent the meantSD of three independent experiments. ‘p<0.05 indicates statistical
significance for inhibition of 70% or more compared to the control(+).

3. LC-MS 7|Ht S7Qlo| H|EX CHAIN| A coside, salicylic acid glucoside 52 413§ AL} 2] AHEA

A0 e dARE mhebstaiAl UPLC-ESI-Ombi-  BRQIEQIC ol&, E499] |AXY, Ael A17] & g9
trap-MSE ©]-8-5t0] A5t MS/MS spectras 7|HtO 2 Ao 7F TARA] ’%“éoﬂ FF= FIHE AR Y7 E,
online database®} H| 15 53| chemical profiling& AA|SH 2 = 3l5ME 0] AT AT o]FojA|A| UgroL}, o} Zg]
T} 6059] tjAA7} 2R tH(Table 2). E78Aof| = caffeic 91 gentisic acid+= iNOS, TNF-a, NO 5 &d& JA|5l= &

acid, rosmarinic acid, rosmarinic acid-3'-glucoside 5-2] H=At 5°] &9lx T (Kang 5 2021), salicylic acide= NO YA
HE H|E5}Y luteolin, luteolin-7-O-glucuronide, quercetin-3-O- AAet= G} TRl % Q) th(Farivar 5 1996). o]0 S-EAQ1
glucoside 5-9] EZTtH-0|=F 12|11 tuberonic acid gluco- = RME ES 9¥9E a3 S Ao oAl
side, vanillic acid-4-glucoside 5-2] F-71AFHF71 &1 Qlt}. o]

ot PAISE Chen 5(022), Fan 5Q02)0] B3k 23 4. S SEKIRC| CHEZ SH 24

o} SApstgiTt. oFA|gE E AF o)A gentisic acid-5-O-glu- AR
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Table 2. MS results of metabolites identified in Perilla frutescens var. frutescens leaf

AN
ral
ox,

. Molecular Exact Observed Mass error Adduct Fragment .
No. ¢ Predict . . RV
© " redicted compounds formula (m/z) (m/z) (ppm) ion ions (m/z)
1 089 Dianthoside CiHiOs  289.0918  289.0908  —3.51  [M+H]"  127.0385, 85.0281 2
2090 Maltotriose CisHpOjs 5051763 505.1748  —297  [M+H]' 163.0593, 145.0491, 1
127.0382
. . 115.0386, 97.0281,
3090 Tuliposide B CiHis0o 2951024 2951012 —4.01  [M+H] 3 029872 2
+ .0437, 69.0333,
4 090 D-Xylitol CH,Os  153.0758  152.0679  —3.97  [M+H] 990 5377053930333 1
5 118 D-Raffinose CisHnOps  503.1618  503.1632 277 [M-H] 221,0672, 179.0565, 1
89.0246
6 127 2-Oxoglutaric acid CsHeOs 1450143  145.0148 343 [M-H] 101.0247 1
7 130  Uridine monophosphate ~ CoHisN,OoP  323.0286  323.0300 434 [M-H]” 969702, 78.959%4 1
8 143 5-O-B-D-Glucosylpyridoxine C;sHyNOg 332.1340 332.1328  —3.60  [MHH]' 170'()?%%’0;%21'0698’ 2
9 149 4-Oxoproline CsH:NO;  128.0353  128.0358 400 [M-H]” 82.0303 1
10 152 Uridine CoHNoOs  243.0623  243.0629 277 [M-H]™ 200.0571, 110.0251 1
11 424  4-Hydroxybenzoic acid CHO;  137.0244  137.0248 342 [M-H] 93.035 1
12 425  Salicylic acid glucoside CisHiOs  299.0772  299.0783 337  [M-H]T 137.0249, 93.0350 2
13 463 Gentisic acid-5-O-glucoside ~ Ci3sH;gOy 3150722 315.0731 319  [M-H] 1520121, 108.0213 1
14 468  Vanillic acid-4-glucoside ~ Ci4H;gOy  329.0878  329.0889 334 [M-H] 167.0356 2
15 471 D-Pantothenic acid CoH;7NOs  218.1034  218.1040 3.16  [M-H]™  88.0407, 146.0828 2
16 475 oMethyldoxopyrandyl o L o i3 41137 —332 T 127.0384 1
diglycoside
17 521 Esculin CisHigOs  339.0722  339.0723 0.61 [M-H] 171.0199 1
18 524 Né-threonylcarbamoyladenosine C;sHyNeOg 413.1415  413.1404  —2.69  [M+H]" 281.0985, 162.0404 2
19 535 Salicylic acid CHO;  137.0244  137.0248 298  [M-H]” 93.0349 1
o . 163.0386, 145.0282,
20 545 Caffeic acid CoHsO,  181.0495 181.0489  —3.55  [M+H] 2
135.0444
Hydroxyphenylpropanoic _
21 5.56 X . CisHyOs  343.1035  343.1036 0.53 [M-H]™ 181.0515, 137.0621 1
acid glucoside
. . . . 457.1108, 379.0794, Meng et al.
-6,8- - +
22 581 Apigenin-6,8-diglucoside CyyH30015  595.1658  595.1638 325  [M+H] 325.0692 (2009)
23 592  1-Caffeoyl-B-D-glucose CisHisOs  341.0878  341.0878 374 [M-H]™  179.0354, 135.0454 2
24 599 Boschnaloside CieHoqOs  343.1398  343.1399 022 [M-H]™ 181.0877, 163.0770 2
25 6.00  Tuberonic acid glucoside  CigHsQOo  387.1661  387.1663 030 [M-H] 207'1(;395(’)1?1'0248’ 2
26 6.01 Raspberryketone glucoside  CigHpnO; 3271438 327.1422 —5.00 [M+H]™  165.0903, 147.0797 2
27 6.05 Rosmarinic acid CisHiOs  361.0918  361.0908 —2.79  [M+H] 181'04319’013236'0385’ 2
28 621 Syringic acid CoHigOs  197.0456  197.0460 0.66 [M-H]™ 153.0561, 121.0299 1
29 625 Luteolin CisHiOs  287.0550  287.0538  —4.10  [M+H]' 165.0899 KH(’;O‘?I‘%L e
. _ 161.0462, 101.0248,
30 631 Prulaurasin CiHNOs  294.0983  294.0993 276 [M-H] 10142 1
.y _ 3970911, 313.0700,
31 6.44 Vitexin CyHyOp  433.1129  433.1120 —2.08 [M-H] 5830595 1
32 645 Methy-QEAEGE)-2.46- CiHig0,  181.1223  181.1218  —2.88  [M+H]" 163.1111, 125.0591 2

decatrienoate
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Table 2. Continued
. Molecular Exact Observed Mass error Adduct Fragment "
No. e Predicted: compounds formula  (m/2) (mz)  (ppm) ion ions (m/z) Rf
L . _359.0765, 161.0249, Hou et al.
33  6.48 Rosmarinic acid-3'-glucoside CoHxO13  521.1301  521.1322 3.39 [M-H] 135.0455 (2022)
34 654 Hyperoside CuHxOp 4651028 4651021  —140  [M+H]  303.0492, 127.0390 1
35 655  Luteolin-d-O-glucoside  CyHxOi 4491078  449.1070 —1.80  [M+H] 287.0543 1
36 6.56 Genistin CuHxOp 4331129 4331116 —-3.03  [M+H] 271.0590 1
37 658  Luteolin-7-O-glucuronide ~ CoHigOn»  463.0871  463.0855 —337  [M+H]' 287.0535 Me(‘;f)oegt) al.
Spoérna-kucab
38 660  Quercetin3-O-glucoside  CyHyOn 4651028 4651008  —4.14  [M+H]"  303.0484, 288.0569 et al.
(2023)
39 6.67 Quercetin-3-O-glucuronide  CuHisOi3  477.0675 477.0686 426  [M-H]™  301.0364, 283.0258 1
40 692 1'[(22;:?};{1;’;2;;”}4' CiHis 1751481 1751474 —3.93  [M+H]" 133.1009, 119.0851 2
41 694 Pelargonidin CisHiOs 2710601 2710600  —0.37  [MHH] 271.0589 1
42 706  Apigenin-7-O-glucuronide  CyHiOy  447.0922  447.0923 034  [M+H] 271.0600 Me(r;%()e;t) al.
43 712 Fraxetin CioHsOs  209.0445 209.0436  —431 [M+H]" 177.0176, 149.0228 2
4 713 Perillic acid CioHuO: 1650921 1650924 229  [M-H]” 97.0299 1
o . 423.3248, 4053136,
45 7.16 3-Oxoglycyrrhetic acid C30HusOs4  469.3312  469.3302 -2.17 [M+H] 187 1474 2
255, 127.0384
46 775 Chrysin7-O-B-D-glicoronide CaHigO  431.0973 4310961  —2.60  [M+H] - 06;;)’0 2797 0384, 1
47 817 Pulegone Coll© 1531274 1531267  —485 [wemp 070850, 93.0693, 1
69.0696
48 835 Corchorifatty acid F CiHnOs 3272177 3272187 322 [MH]™ 2111354, 171.1034 1
49 9.40 Dihydrooroxylin A CiHuOs  287.0914  287.0906  —2.69  [M+H]" 183.0285, 131.0491 1
50 942  Myristoyl ethanolamide ~ CigHuNO, 2722584 2722578 —2.13  [MHH]™  254.2476, 100.0756 2
51 967 Rubiadin CisHiOs 2530506  253.0513 277  [MH] 209.0624 1
52970 Chrysin CisHiOs 2550652 2550645  —2.64  [M+H] 202.0437 1
53 982 Pinocembrin CisHzOs 2570808  257.0808  —033  [MHH]™  153.0182, 131.0491 1
54 991 2,4-Dihydroxy-3'6* CHiOs 3011071 301.1063  —238  [M+H]"  197.0444, 131.0490 1
dimethoxychalcone
s5 1009 O ODIvdroxyZAd- L e 3311176 331173 —096  [MHH]T  197.0446, 1610597 2
trimethoxy-chalcone
56 11.55 Monolinolenin CouHiOs 3532686 3532679  —201  [M+H]' 261'221%89’ 1%?)2‘2101’ 2
57 1176 L-a-Palmitin CioHsOs 3312843 3312831  —3.64 [MHH]  131.0854, 81.0697 2
58 12.10  18-B-Glycyrrhetinic acid ~ CyoHigOs 4713469 4713465  —090  [M+H]' 453'331‘;’ 1‘223324’ 1
. . 2192105, 131.0853,
50 13.18  10,12-Hexadecadienal CiblO 2372213 2372200  —1.80 [MeH] 20 %3 0853 2
60 13.99 Hexadecanamide CiHuNO 2562635 2562630  —1.80 [M+H]"  116.1066, 102.0910 1

tr, Retention time; Rf, references.

YMetabolites were identified by m/z cloud (1), MassBank (2) and literatures.
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Fig. 5. Principal component analysis (PCA) biplot illustrating the distribution and clustering of Perilla frutescens var.
frutescens leaf germplasm based on metabolite composition. The plot shows the relationship among samples and variables,

where principal components 1 and 2 explain the major variance. Group separation is primarily driven by differential levels

of key metabolites, as indicated by vector direction and magnitude.
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with higher VIP scores indicating greater influence on the model.
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Antioxidant Content and Activity of Domestic Soybean Cultivars by Extraction Solvent

nyung—Haeng Lee

Professor, Major in Food and Nutrition, Korea National University of Transportation, Chungbuk 27909, Korea

Abstract

In this study, domestic soybean cultivars were extracted using water, 70% ethanol, and 100% ethanol. The contents of polyphenols,
flavonoids, and antioxidant activities of these extracts were measured. For the water extracts, the polyphenol content was significantly

higher in the Daewon cultivar compared to the others. Ethanol extracts contained lower levels than the water extracts, and, unlike

the water extracts, there was no significant difference between the cultivars. The flavonoid content in the Jinpung cultivar was the

highest among the water extracts, and this content was greater in the water extract than in the ethanol extract. In terms of ABTS

radical scavenging activity, Daewon and Taekwang exhibited significantly higher activity in the water extracts. The Jinpung cultivar
showed the highest activity in the 70% ethanol extract, which was slightly lower than that of the water extract. DPPH radical
scavenging activity was found to be higher in Taeckwang than in the other cultivars. In the 70% ethanol extract, Taekwang

demonstrated high antioxidant activity, similar to that of the water extract. A correlation analysis of antioxidant components and

antioxidant activity in soybean cultivars revealed the highest r value of 0.9326 between the contents of flavonoid compounds and

polyphenol compounds.

Key words: domestic soybean cultivars, antioxidant compound, antioxidant activity, solvent extract
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I Qe FFE0 HiE AFEHE =E5] flste] & AT
A dEAR T F5A oY, AR, IF, Hob &
g £ dez 2 SiE tet 2o S5 &
At 842 AEsHIH.
Mz 3

1. A=

Aol ARG SHGlcine maxy= 2020 FUAY wie= A
H(Seonyu), XZ-(Jinpung), JOHCheonga) L Elj3F(Tackwang) =
S THSAREDNAM FAsIH L, bl d(Daewon) FF
2 5D 6 PorREROI TUsto] A A

Gkt

2. Y FE=9| HX

FUAE TR0l A 9] kst AR ok &S Eelst
7] 9J5to] opfgt A|&o] &, 70% ethanol W 100%2] ethanol
2 77t A7lelol 3A7E B9t 2E01T oBalglon, o)
33] gHEolo] FEES A Xota, o|E ZHzte] Ado AHE
shaich.

3. Polyphenol Zlgl=2| ek

S Tl SheEol G e Akl RS poly-
phenol SFHE-9] §HaF B2 AOAC H(1995)°l 23l =73t
ot & A F5F Z29] &5 1 mLo] phenol reagent A]2F
0.5 mL2} 10% Na,COs 1 mLe} 7.5 mLe] $5+5 A=
Egsigon, 308 5 BXAL 3 7 760 nmoA] FHE
2 Z45H9c). oln] A8 HEBAZE tamic acid(Sigma-
Aldrich, St, Louis, MO, USA)E Alg5}to] AT

4. Flavonoid 2IEHE9| gtk

Flavonoid 3}$HE-9] $tke =25 A|& 0.1 mLo] 80% ctha-
nol 0.9 mLE #7513, o] &3l 0.5 mLof| 10% aluminium
nitrate 0.1 mL, 1 M potassium acetate 0.1 mL 2 80% ethanol
43 mLE 27} A4ohT, AFLOIA] 4087 AT F 415 ol
A T 7FE 24519t BEEZZE quercetin(Sigma-
Aldric) ARE-5}%tH(Moreno 5 2000).

5. DPPH radical &HS

YA TFHE E 70% ethanol D 100%2] ethanol 2 =25
= AZxst, ol FEEEY A} 24S S7sh] st
o] Blois MS(1958)2] ®'H-& 0]-8-5}0] DPPH radical £752
ZA43tA &, Z42he] &5 A& 2 mLo] 0.2 mM DPPH
2mL H7F 9 &3 F 4204 308 §H3-5ho] 517 nmof|A]

et AR A A B4 157

TP E 2451901, AR} 3ol 5(electron donating ability,

Uy TFg Ao ofate] A&t

Electron donating ability (EDA,% ) =
A5 "7 F3 %

TR EgE

X 100

6. ABTS radical AHs

2 3143t 3, 5]49 ABTS A]9F 2 mLoj| Al& 0.1 mLE H7}
oFal, A0l 908 B3t BEEAIZ] & 734 nmollA S =S
Zotor, 479 ukg-Al3} FUst W o2 A4S

7. SHAE

B AFofA dojA Axl= SPSS 26.0(Statistical Package
for Social Sciences, SPSS Inc., Chicago, IL, USA) program= 2+
gato] 7+ ARZ7] 21400512 AZET F Duncan's
multiple range testo]] 2Jsf At 7+2] Apo|E FA ST &

1. Polyphenol s}&t=9| &t2f

Al TRl R0l Sl Fatet 242 vedle
polyphenol 2}h=9] FF2 & uiE R Felsto] 43t

A3} Table 13} Zch

& FEE2 Aok F50] 36120 mghz 7HE R o
B, B3(403.46 mg%), A1-5(428.65 mg%), RE(457.87
mg%) F5Y £O 8 FFIF A9 Aozt o, {13

o

—

il

Table 1. Polyphenol compound contents domestic soybean

cultivars by solvent extraction (unit: mg%)

Variables Water 70% ethanol 100% ethanol
Daewon 522.14+27.24**V  174.56+23.81°*  98.20+24.23%5
Seonyu  428.65+46.09°%  169.98+0.46™  91.44+]7.15%B
Jinpung  457.87+40.33"®  167.26+13.65*  69.26+8.03"
Cheonga 361.20+35.84"  149.30£1.39"*  105.33+3.08°*"
Tackwang 403.46+43.65%  135.09+18.52"*  122.01+25.91**

DValues with different superscripts within a row (**) and a column
(™) were significantly different (p<0.05).
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WAL FRolA 9 At
=9 dFe +E dMiEs
29} Ztt.
=2 FENUZ B
H| A AL o "}EPH AL, %
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7FFS] &F 2ol YEH= Zo g QI o, ol &
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o2 el ZojA A EA-S 2+ flavonoid 3R
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Table 2. Flavonoid compound contents of domestic soy-

bean cultivars by solvent extraction (unit: mg%)
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3. ABTS 2iC|Z AMS
A F7Y et 242 ] S H7] fJsto] FE=
2 ABTS 22 275 743 Fahe Table 33+ Lt

B 2£20] 39, 87.9698.13%2] #r]Z AALS B
o, 712 Y7} g5} Z20] 890 g =2 FAS e
W Sie}. 70% ethanol 3EEIAE 79.79-9631%2] 4782
HYW, 1% AE ZXo] 7} =2 FA4L Heon, fiF
Hog B 22Buri o7l 4O FAS Holk Aog U}
E}uttt. $HH, 100%9] ethanol F&E0A = 21.31~32.27%%
E EE 70%9] ethanol FEEHTH ]9 e EA4 LS Hol=
202 UeRFOH, o] polyphenol 3}5HE3} flavonoid 3FgH
& 59 FAtsl AR gteate] BAet: WHd Adog o
AT

Yeo 52014y =3 etahnolz B FE25 A£35HL,
ABTS &z 2A5E =43 A3}, 10~500 ug/mlLe] %

oA & F&50| o7t =2 AL Yehdittal sto] B 2
o} H%gt AL Hol: AoR wHE<oh

4. DPPH 2IC|IZ AHs
TUAL =79 Akt E44-E v K] 9Jste] DPPH
gojd AA5S £43% 2= Table 49} £t

Table 3. ABTS radical scavenging ability of domestic

soybean cultivars by solvent extraction (unit: %)

Variables Water 70% ethanol 100% ethanol Variables Water 70% ethanol 100% ethanol
Daewon  139.27+1.35°V  17.260.19" 10.60+0.00" Daewon  96.33£0.16"*"  79.79+4.51°C 3227343
Seonyu  185.33+7.30"  18.75+1.54%5C 9.24+0.388 Seonyu 87.96+1.64°C 89.20+0.59"  21.3143.59°
Jinpung  195.24+5.57*%  23.64+3.46"° 9.92+1.35® Jinpung  93.04£0.33"®  96.31+0.06™  27.31+0.88°*
Cheonga  166.03£6.92®  26.63+2.69" 10.19+0.19® Cheonga  88.82+0.26°° 89.30+2.70°®  21.40+5.54™
Tackwang  178.94+15.56*%  21.20+£0.77°%¢  12.64+0.58"* Tackwang  98.13£0.20™*  92.32+£0.92*®  24.33%+5.89"

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

Y Values with different superscripts within a row (*°) and a column

(*) were significantly different (p<0.05).
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Table 4. DPPH radical scavenging ability of domestic

soybean cultivars by solvent extraction (unit: %)

Variables Water 70% ethanol 100% ethanol
Dacwon  63.12£4.42°5D  77.84+0.58" 25.98+1.37°0
Seonyu  50.03+1.32° 82.41+0.13** 29.55+1.19C
Jinpung  66.19+0.60° 83.32+0.29** 37.18£1.45%
Cheonga  59.26+0.43* 51.23+1.74°C 20.07+0.14
Tackwang ~ 93.44+0.24** 84.40+0.65** 44.98+0.97°4

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

= 559 49, 50.03-93.44%°] BH|Zd 2SS HIo
H, 1 F =3 50| U FFEUE w¢ £ 45 Ho|
= ZA0E U on, Af F52 7MY W& &4E Hol=
Ao 2 eI 70%9] ethanol S2EE0A= 51.23~84.40%=
& FEEAY R E H g 50 =2 S S48
Holom, g, AF E AF £50] FYHosE w2 84S
YERHRITE T8y & FEE004 &40 7HE Rokd AR
352 710%9] ethanol FEE A= £ EHS Ho 9 F
B ge 977l WaW Aom Amsslth H. 100%9)
ethanol £&E-9] 7%, 20.07~44.98%= &3} 70%2] ethanol 3
S50 Bsto] 7 R BHE Uehgiom, olst 2 2
= A9 polyphenol 2}3=3} flavonoid 3FHE2] TF2] 4
T SRS 3 e Ao B,

Yoo SIS Bz 22IAL Wt ez 3200
S WEe o 0 TYL Lehfsickn stol, 2 Anet vl
52 o 100% ethanol F+EEH = & %= 70% ethanol 5=
2%0] At BAo| Rl vwA AR AY A0 AR

At

SHH, FRolA 9] Akt HE E AR g3t A
X (Table 5)°]|4]+= flavonoid 3}3HE-3} polyphenol SF3HE2]

o iz

Table 5. Correlation coefficients among antioxidant com-
pounds and antioxidant activities in domestic soybean cultivars

DPPH radical ABTS radical

Variables . .
scavenging  scavenging

Flavonoids Polyphenols

Polyphenols  1.0000

Flavonoids ~ 0.9326 1.0000

DPPH Iadlcal 0.3808 0.3093 1.0000
scavenging

ABTS radlcal 0.6512 0.5727 0.8343 1.0000
scavenging
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Research Ethics Rules of the
Korean Society of Food and Nutrition

Amended on 23/06/2008 Amended on 21/04/2016
Amended on 03/12/2016  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.
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15.3. The examiner shall objectively evaluate the dissertation by applying strict scientific and research standards
regarding the quality of dissertation, the experimentability of research, and conceptuality and interpretation, and must be
able to adequately explain or support the assessment made upon his/her judgement.

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

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

the consent of the author.

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 website

(http:/ksfiukr).

Society's

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 16/08/1996
Amended on 08/08/2002
Amended on 26/03/2004
Amended on 25/03/2009
Amended on 22/06/2012
Amended on 28/09/2013
Amended on 17/12/2015
Amended on 10/11/2023

Amended on 10/12/1990
Amended on 18/12/1998
Amended on 08/03/2003
Amended on 25/03/2006
Amended on 14/08/2010
Amended on 20/06/2013
Amended on 20/06/2014
Amended on 16/06/2016
Amended on 14/02/2025

should complete the Submission Form and submit
the paper along with the Research Ethics Pledge and
the Authors' of Ethics Policy &

Copyright Transfer. For research involving human

Agreement

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.



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
This
documentation for identity verification if needed in
the future.

identifier. information can be utilized as

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

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.

1)

187

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
without referring to the text. The title of table should
be given at the top of the table and the title of

manner so they could be understandable

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.
properties,  water  vapor  permeabilities  and
solubilities of highly carboxymethylated
starch-based edible films. J Food Sci 67:218-222

Mechanical

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 abbreviations should be

accordance with Chemical Abstracts. Academic terms,

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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