Mr

(EAE 2HHE X
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AT (Citri reticulatae pericalpium veride)= 1734 722 L& Edl A0 F 3HostoA 7H7] &
A3EA o AHEED ok £ AFoA = Fr YaEl] fRES 953 FUieth &
= =l
Fol 34 A7 9 ¥a BHS B9l 2v) ol STt A& &IsHelt UVBO] o8 fEH Fed}
HaCaT A|X R dlof A FudtaE(50 ug/mL) 2] A] AIX Y ROS &2 tZF 4] 30% Foj7 o
2 T AAATHp<0.001). E3H, SOD1, GPX S-9] &4kl 1A} COLlal, FLG 59 mE2Ad <]z}
mRNA HAFS FoH o= F7HAHH. o|=et Fe3l AA 8= UVB| 3 S7He p-ERKL};
p-p389] HWEH A} FAE NRF2 ©Hld Wdspo] fojdo=w F71e Aato|tt. HudaEo]
UVBO] ofsf &44d W7E A7 A7t da2 Bols, 451 ES 7|54 AME &84 75
g0l AZE AIARSHE
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P-02

dHEIS wEo ME 0L A} Be}

Ll

22 - B2

AL G SRS BYAOD U3 AR AP WS A7 S 53], AR
B W ofefo] ol TR} W) DRE QIR AxRele] wek 9 wEust Akt 43 So] WA
5ol H3lE ofr|stal QU & A4+ 7|E 12:124|7F light:dark cycle "HH] 657t 12:12AX]7F light:light
2 WAEE BUS FES, lean ThL U obese T4 €] AF R AR Hxo] v]A|E S
AISIEL 31 5k TAALS 431 B obse 910 B9 5 R 2F 08 ATl 40
= Z100, AARAOLE A B9 lean vh20] A9 5% Ao LNH 717} BREL, 4
sto] T Ajo] Wl o|uix] 413|e] Meke ek gigteh et oA M o] A% 21E

UERE oflvx] A3 58 54 23} ¥ W2 lean TF9A D obese BFEAO|A R0 0 & Z7}51910
o, W W& lean PRE-A0] F9 A VY F71E 7H obese HR-AL} HISRE 29 oUA] A aE
< H3Ath Lean HR-A0] 9, Wl Wt A| YWARE BlRste] F A=, WA Al2e] B+ 37]
7t fA R F7ksHRIeE ey W wEtol] whE Tt Bl 2A|oA9] A Apol= WHEA] Aottt

Znaoz, YAE B A TL U HH el AF F7F 28] Eou, ol BEANL HEY
A% Skl AU o1 Ao Hmet & 4R BAS w2 MY UE olde] g2
52 wd A 9 B 7154 B9 A7 A goje] 7)ol Aoz o
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P-03

H Ol SIAISL S
=W |4 F=O0t ASE F2 & R itz Y
+ St SEHH2 513 1 1 os 1 1.5 1
A0jE - AR - GHE - 22N 019y - AHF - 0T - BHLIY
ISYNYISY FRASE 2SI, ASENSY SESUXAT,
TYAYSY DXL

ot 27} | A Aol YAFR]Ql FH Lo Chenopodium quinoa Willd.) I+= A 2Q] A&7 &
o} tEo] & A= oA |45 Fot A9 754 &4 TES St 7|24 R SEE ¢
FYEUAT AFAERE e B EIE LT 865m, WH)T F5 (B A, sigh) A oA AulE 5
ABE g0, T FYUOIT, 1S A8 Aol IR WY RAS 919 =
chi z].o m1cro—KJeldahl‘ﬂ, Z A9 Soxtherm automatic system, 5> Af 01'7]'%3@3:@, 3|22 550C

oA HABSEL WS APAS AEFH AP A 280 vt WY 5
felotr] e AR trichloroactate ] 0. = A 2|3t & ofn| Al AHEEA 7|2 ‘3‘@,0]-93\1’4-. 7sECRE AL
ZUL vanillin  sulfuric acid assay2 ¥@sto] BA51T Ak &4 AAS Y35 ABTSLF DPPH
P 474 LA, 2R, A8, T YA Y Aol AL 4914 Aol 12
(p<0.05). T SAAEY] ZEMA FH(15.1~16.9%)0] Z=QJAH(11.7~14.0%) Tt 29k, ZA gHa
2 33-5.9%2 5,\—?;/&(5.%5.5%)4 H|A] QIS-16, QYP AEo0] Lrort} 35 TS 35-42%2 9]
AH2.3%)E ot EQkth AR ol whE 2ok, AR, S 5 3 Jé ol Zol7F AU (p<0.05).
BEA oA AR AlRo] hld Sterol F4A Ha(17.2%), TT(15.0%), WEAH14.2%), B4
(11.7%) 2= =3t A TF2 F5(42%) Eh g —rt}]x\_ A& (5.2~5.8%)7F &qkTh A
2 204 BATE QYP-8 ABL SejofulieAl HEE 710} ofu] R El2AH26.2 me/100g), ofAT}E
EXH40.2), A~(11.5), 2F84K72.7), S2to]41(12.5), &Ehd(35.1), EFo]241(2.8), oF=27]H(1.3) 5°]
ZQIAHO} AT} E EA} 30.6-46.2 mg/100g, A2 4.8~14.4, ZEEFAL 60.5-96.5, Z20]Al 6.6~8.1, A=Fd
12.2~17.1, E}o]&2A] 0.1~0.8, 0]":'—71‘4 0.4~1.5) Et} grfo] =9ttt AFRY skl AEdE xjo|7}
91311, QYP-82 A9t ZU SAAE(3.6~7.2 mM/g sample)°] $YAH2.2~4.9)E T} =9ttt ABTS
2t Ed A7%5(20.6~22.8 mg trolox equivalent/g extract) 2 DPPH &}t]Z: Ztﬂ——(lO 0~14.6) A5 2
ARz Aot ol 80 ¥ B A WA 52 S & Avans

ol =W &4 Aol A F8 AY H 7I5E0] p4tol Hs St A FRIsHlAL,
4F 44 ATo] BEY & U A0 Az

o
e
e
Gt

C)
E
)
fl
e
=
_0|L
K

ol

b

2 A7 AT ASA A AFARIHR: PI014799042023)2] A|¢of] SJ3]| o] Foixl Avkz o]of TAEHYT.
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P-04

* St 1 2 1 =, 1 1.5 1
aolg - 224 - 0|4 - O|RE - Helx - 0|’ - ohLfef
'SYMZEY FRASE SEHF0[8L, FEPAYUSHY FRNEE A

Snde(Zea mays Ly 79 AFAE U ARABRA Sefee] S5 AFES 08%0] B3
o 2 BB 47 297 ol GALE ANE o) Aok P A9 Fug g Aol
F2E]7 9} ofo], & ATFNAL =3} & AR GAE So] 2 RS Aaulwaln
AgAge s g AR ABARE 475 44 44 FYASotY SRAER ARG
(2=, WolA] 202290 AT IESEES, 4TS, B AR FR HROT ZATL
Soxhlet§-E, FE2 AU7IE AR, WAL micro-Kjeldah'H-E, £3]E-2 550TC AHISHE 5
of EAstTE oA A4 oAt EAo) wEt AHES) & ofn|iAr AEEAVE
AT SARALS e 55, ATe g o s £ EARRA T gt vl i rtest R
Tukey-tests TSFAT. ZAYY FRITFS F5 Auie4 2] J22rgo] G H U (p<0.05). 3
B ZAYT 1 S = Al Al 42 3.8%2F 0.9%= /& AHN(3.2%, 0.7%)H T =T TS
o] A} 4\#%‘%*—: 242} i A (3.3%, 0.8%)7F w= AEH(2.2%, 0.6%)E T EQtth. 2eHld oFg
A2 (8.8%)0] +=(7.3%) Tt =2 0|t £3& oFg2 Auied o] dHgle] tHE8E(1.7%),
Z3HE(1.5%), BEE(1.4%) &0 &2 F3Uth F5E oAt 9hgS FH S rhso] 2l vy
SHT EUT SR obrlleAtd AIAHRI(0.9~1.1 mg/g)¥t HE| 2H(0.7~0.8 mg/g)> FFEZ Aol7}

ALt Aot A RS ZEY, HEAL AAH]QL HEETd 52 & 204 =Rt {of5HA
EUTH(p<0.05). Y9 A5 SAotH L7 A& ohgolA Auieol E}E H ]1: A=A, &
Z27 v = A Aulstol e S F8 Adwol IA AASHA ka= Eels
7ol wE S5 43 S5 AAHT HlolE e A S S5 %—v—’F = AEi7le NS
3t zAms gew & e oz AzkEn,

i

2 A7 AT ASA A AT AR PI015038032023)2] |¢dof| SJ3]| o] Foixl Avkz o]of TAEHYT.
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P-05

BEOY O2I0IAMEATES(DST)ZA
0{210] Aldigh 21 HEj OofS flet 7I=AtE 7Y

Ao o2 23S e dg Ay SR Jaor AT I AHE metely, 7%
S BEZAPL sttt dfote] YTl Bolshs gFet 8905 Brlst] d%
o Asfasld 40} ojgio] AE A HolHE skl ot BHiEA
oA f = 9 ST 34S RV S 7IxAER E85l] figeltt. ofo]o] 4wk
]

T o=

A ARD, AR AAIERA FP, A FAA, A9 D), AT,
9 EQCItES, B, BREA), ANST BHEAL AR, WA 270, anw
Aab, B, BABHEAA BA) 5 DadoR AT AT 4Re SRR
Eold AUt fob AT 272 AAHDST) A2HES olgdtel 2AS AN AW A=
AT § TR GRolav 1033 GYOL @ YRS T2 GaE Ay
A2, 47 D A B ARl A FEO] ulgo] 94.1%, B]ghEe] T HRAA 90.7%7} U,
BEAFNA 99397t FEE FAPElo] RRES AOR GRole] A B AA, g, AP
of Bol FHOE AT Uk AT 2L A4l e B HBOIHL 9 59.4%, 7]
36.3%, YT 43%2 ZAFE|Q T, AAurgo] Tt HE AL kT 55.1%, 329] 30.4%, 9T 17.8%=
ZAEIGIL, A1 A EA] B AR FE S1.8%, F2] 30.4%, Y 17.8%E RAEglon,
AT B4 B HBAAL FE 60.7%, T 32.3%, 1T 69% ZAEUTE. A4ke] Q, YA
2 A1 B4, A4S SO BRAE thh SISk gt Aoz RA STk Fe=sle] Bt
BRAAE 27101 ol ololBol 8ot EAHSIEh TSl T ARONE 8L FET
Aoz 2AEGOL, dolAd, T =r]ug, ofEu TRy SO Az Ut Fhobt U 24
ek, AT Aded 2AE B GRolEe G AUS BAAG, HEG GYsut Hojaale

e Jz

i

3 EAQ 2K U W] 5T ACE BolAh B3 47
oFSo] SHIE AR wEe AUshy, B4 B DAY FHLS YT 4 A ACE AmHL
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P-06

2 AFo|A ARES HEEHER EAlobdd} Alofud 3- SFRFAO|ES TFota
ULt 53] AlotHH 3-FFFA0| B AL FAS 9 tA RS 284S S6f AF 7 IAlS
I AL ol Ee2 € 4 A0 YA Aok A AR HEEHE QA (Citrus
sinensis) T2 0%, 5%, 10%, 20%, 40%°] H&&2 H7lsto] WS A| 511, A|lxE HHo F4
= B7Fekith Mo FAE REEHEQHA 29 5% H7HEo] 65.88+2.67 g0 & 7MY FAR
a1, 0% H7FHo] 64.13+5.04 g2 714 7Pt Q| Eol= 0% F7FE0] 53.00+0.15 mmZE 7H4
=9k, 40% AH7Ho| 46.40+0.10 mm= 7P 2ottt MO R 0% A 7Fto] 143.33+£3.33 mL=E
7P Z13L, 40% 7FE0] 125.0043.33 mLE 7HF Atk Hu o] FAlE H7Ee] g Hsglo] vl
o A% YR, Folo Hult weIsodx) Rue| guol 24 Zolmt AL W,
HY O] £EIFFS 40% H7HEOA 24.03+1.2002 7F =9k, 0% H7FEolA 21.13£1.782 714
ol REEHEQRA] % o] F7Igel wet F71ske Ade EATh pHe 0% 7oA
6.95+0.042 71 =9ka1, 40% AH7FEolA 5.76+0.022 7P Yol B2 B E @ HX] B Skfo| =7}
ol mwet Folts Aol Eth MAAE 0% 7R WELED) 82.03+1.39, FML(bgh)
29.9+1.592 7F& =93, 40% H7EQ] AM L (agh) 2.3+0.172 7H =9kot. whebA E3HE, pH, A
A S44T= A7Eol weEt F3E ZolE Hith BsAAR 23t 57 vho] Shtaste)2 10% H7}
o+ 3.37+1.02734, glAA(texture)= 5% F7E 3.37£0.994, 2] (appearance) 0% Hd7F~0] 4.19+0.984,
FF(flavory 10% F7HE 3.56+1.03% 0] AWHAQl 7] S & (overall preference)= 10% H7F- 3.41+1.16%
02 7V ¥ Ueh} B/ ET 1, 10% Arkol /4 dEst A0z BAse o] BE
AnE 2T W, mERACod] B 10% Arkzel B BEWIA S4d EUE Hen

e,
N
He
=)
rlo
)

¢

o

Ay
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2 Ao ARGRE WY £ EY¥E SE AEARNE 55 FHOHA et AL, w2
A o= Zsgtal glo, YHke] 2EAl(rhodopsin)®] A FX15t0] of 72 3oflA Alokr}
Z AZote A5 Holl, RAE®O] B, oAV A, FHAGEE, E4E a4 5
o] 337t AL A Utk ol et 752 7HA AL Q= WM™ (Vaccinium myrtillus) wL2 0%, 5%,
10%, 20%, 30%2] Hl&= d7Fsto] AlZet nEdlo] F43 Hes= B7Fs7] 8 A5 A5t
=49 FA = UHE 2 30% F7HEo] 23.43+1.72 g0 &2 7P AR AL, 0% F7HEo] 21.29+0.49
g0 2 7P 7Yt =9 ol 0% H7FEo] 25.6+0.55 mmE 7PFY =9k, 30% H7bo]
20.6+0.89 mm=Z 7} Wttt upEdQ] Ful= 5% 7Rl 50.0044.33 mLE 7HFF F AL 10% H7HEo]
47.78+5.65 mLE 7P ARkt nEdH9] SESHFS 30% F7E0] 13.91£1.07%=2 7P =93, 0%
7o) 11.30£1.54%2 71 ol W] £ H7igo] S7He4E oaddo] ofAle AdF= &
Atk uFEEo] pHE 0% H7HEo] 7.20£0.012 7 %9k, 30% H7Rto] 6.63+0.042 713 Yo} Hlu|
g &% J7igol 371EE pHe HolAle A Bt v 92(Lihe 0% 7Kl
82.05£0.71% 7F %9k, 30% H7lto] 54.48+1.958 7P whokth, upSalo] AME (aght 30% H7t
o] 5720252 7R &9k, 0% A7HEo] —2.94+0.188 71 Yrorch, ulSdlo] A w(bgh 0%
Z71to] 35310482 7H4 &AL, 30% H7kEo] 13.92+0.182 7FF Wektt. WsAAr 24, 53 vby
o] Sk(taste)> 20% 7t 4.04+1.077, HlA A (texture)= 20% F7Ht 3.93+1.33%, @] (appearance)>
0% A7 4.43+0.887, FF(Flavor)> 10% H7F0] 3.86+0.93H 02 713 =qkth. AW Ql 7|5 %=
(overall preference)= 20% d70] 3.75+1.388 0.2 7} =4 UElHTh o] BE ZAAE F349| &
o, dHE] £ 20% F7He] 243 IsB7IA 7Y Seste] AlENE 28T 77 e
AOE AtmEHh
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H A3 = A Qd&do|gtal &= AFo|AE M (Vicia fava, VIS LS 0%, 5%, 10%, 20%,
40%9] SR B2 Brkote] AxT VT BASHEL 2AS] o) AFEALE AL oI
S8g ME Foz Aoz OE o v} 2 F/1E /AT Yol AolAE sHlol T B
o ANARCE M= Qe T AE 5 ShbolH, lysineo] F-5-517] ol SRt A ARE-

b TR T lysineS BET 4 o] FUIA NS FYAIEE £2e Frhu LeiA
Gich. Ea Sp1e] AETHLdopayt T He] ARARE Zole Ertle] AFAZ B TS
Holt Zlog wuHglon, 53] Fu 4¥o| Wol FHHol Yo B I BeLHESS 2Flo]

TEY oo =22 Srtal A ok HHE Q] Biul= 20%d 70| 136.67 mLE 7 Z13L, 10%3
7}20] 120 mLZ 7P 29t Wi 9] Lol 5%A7E0] 554 mm=E 7 =911, 10% A 71<L0] 53.6
mn= 7P okt vjHle] RAL 10%H7120] 63.66 ¢02 7P RANL, s%HZFE] 6166202
7V 7hasich, WHe] pHi 40%87Ho] 7382 7H BT, 0%87Ho] 6,882 7 werch BAleh
pHE AololE shihyl Bt Arlgo] Z7HUHE SolAlt 4FS otk Hue] SEaFe 2%}
2ol 2.64%E 7P £, 10%H7FEo] 2248%2 713 29Itk Bme] B lighness, LI Ao]!
E shil &9 F7Fgo] S7HEa5 A4S, A M E(redness, agh)2t B4 T (yellowness, bih)= &
7FoFatt. HE o WsHA 21, 53 TR 93K (appearance)S 5% 70| 3.867, FF(flavoryS 0%
7HEo] 3.147, Yk(taste)2 0% 87| 3.1174, BAH(texture)= 0% 7F+0] 3.144, AWHAQl 7|8 &=
(overall acceptance)= 0%%71E0] 2.96H 02 714 =7 YEy, 5 7}01]/\1 0% 7S 7HY As
Sh= Zo® Uitk Be A9E S o], Ao|AE whpdl Ee H7IRE Mu o] FAMA Y
AENEE fsiAe FF F7F A7 8%t 2o AlmEo
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& Fae oMEAL f7IA 52 ek
CF ERE AMA| O] A A S AAAIA AL > ot AEHAES ot 7jAdst
2o a7 Aqval A Utk & At o]’ 71540l % 3% & (Red vinegar drink)E
AZE AR 0%, 2.5%, 5%, 7.5%, 10%2] BI&E F71s) Ax3t npsde] 243 WS F715]
FJof XP=Qich vHEAY] FAE T2 &5 10% H7FEo] 23.59+2.72 g0 & 7 BAYL, 0% H7}
0] 21.29£0.69 g = 7H 7P ). nhEl9] #ol= 10% H7HEo] 24.86+1.21 mmE 7 #UhAL,
7.5% H71E0] 23.71£1.50 mmE 7HY okt vERY] Ful= 5% F7REC] 59.1146.01 mLE 71
AL, 0% F7HEo] 46.33+4.33 mLE 7MY AUt nEdo] FAE &2 & J7FEol S7Hd=E
EoHE AFS B, Eol¢ R & AJo|F Holx] ottt vhEdle] RS 0% H7FEo]
13.70+0.68%= 7P 1L, 2.5% HA7F0] 10.33£1.20%E 7P Zokch upSalo] pHE 0% H71to]
7.26£0.098 71 &=L, 2.5% A7FEo] 6.66+0.030.8 71 Wolth upEdo] dx(LzhE 0% J7H
o] 85.37+1.1308 7P &Qtal, 2.5% H7FFo] 76.26x1.712 7P Witk ulEdlo] AT (agh=
2.5% H7HE0] - 1.94£0.272 7H =9k, 0% H7kEo] - 3.4540.182 71 Wit upEdo] A
(bFH= 0% H7FEo] 33.96+0.722 74 =9k, 10% H7HEo] 27.14+0.392 714 Wit} np=alo]
HsAA A1 573 7H99] 9 (appearance)d} Bl A (texture)= 0% 87+ 4.41+£0.7874 3} 3.83+0.85% 0]
2117, dK(flavor)d} Hh(taste)S 2.5% H7t 3.69+0.89743} 3.72+1.198 013k AEH& Q1 7]3 X (overall
acceptance)= 2.5% FA7HE 3.90£1.428 0 & 7P E=A Ve, B5grloA 2.5% A7HES 7P AS
Sh= A0 2 7SIt §& nedle] F4% B8t 295 S Y, 2.5% H7kol 7P Ae
7t g3y, b = A A7t YA gttt wiEkA Bx viEdle] JiAE fsiM e U A9
o] @Q3k Zlog HQIt}

SHIL, 2% B WA
O

0 2y
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Biomarker Screening for the Development of
Functional Ingredient in Local Edema

Heejung Park’ - "Bumsik Kim?

'Sangmyung University, 2Yeonsung University

Local edema mainly occurs in the legs. Maintaining one posture for a long time, muscles will not
relax and will remain tense. Blood supply to tense muscles decreases, venous blood circulation becomes
sluggish, and inflammation occurs due to damage to the walls of the veins. If the veins of the lower
extremities become inflamed due to continuously maintaining a standing position for a long period of
time, venous blood may not circulate normally and varicose veins, which may divert to the superficial
blood vessels, may develop or worsen. In this study, biomarkers related local edema(leg swelling) are
screened to hinder symptom and to help manage in daily life. A total of 424 academic papers, including
human studies, were reviewed. As a result, it is divided into biomarkers related to mechanism, such as
inhibition of oxidative stress, maintenance of vascular endothelial function, and anti-inflammatory
markers, and biomarkers related to clinical symptom. Measurements of radical scavenging ability and
antioxidant enzyme activity are used as biomarkers for oxidative stress, and biomarkers involved in
vascular endothelial function include nitric oxide, inducible nitric oxide synthase, vascular endothelial
growth factor, VE-cadherin. MMPs (MMP-1, MMP-2, MMP-9 and MMP-13) and MMP/TIMP ratio are
also used as vascular function. Anti-inflammatory indicators include COX-2, cyotkine (IL-13, IL-6,
PGE2 etc.), hs-CRP, ESR, ICAM-1, VCAM-1, E-selectin, and P-selectin. Clinical indicators include leg
circumference, leg edema measurement, visual analog pain scale, vascular ultrasound, and questionnaire
assessment (CIVIQ-20). In conclusion, biomarkers for the management local edema were derived through
human, animal, and cellular experiments and might help the development of functional ingredients for

leg swelling.

This research was supported by a grant (23192MFDS053) from Ministry of Food and Drug Safety in 2023.

- 160 -



~+

MRt . o= . Axgl2
o O

IARUN0II0ZABRIXIHNE, 2EHEAIHET ABEEYST

==

ool F440] Ap7he] 3 g %“}7} d4oz AT 5 e W VIR 2=
7|2 ARE ARSSRALAL SRRl 7] EH 1270 ofdlo|FA|RE| YAl S e ®
g, 4 7N 87 3 7dad 3 o AR AAISHIAL 117989 & El
—E’c*iﬁ}‘ﬂﬁ} a1 734 Ale] 257 F82 Bt 36.8714d, e EAE AA] o7 78.6%7F HAISH=
291 127} 70.1%% HF-ES ARt A" Ald +=
14 = ¥ 1697142 YEdT. fdde Sax U4
At Zziﬂr, eIt e 7} 33.0%= 7}1 EWAL 22 FE e, HAS e, A3,
FEA AAE HE &2 AT fAdE deixAl 23 HAS a3t Fa A Ald
= g8 1371403, fAES] ofejd B HF #e| W AA] ofF 57.3%71 ‘o2t S
o, 1 HOR AR 7E 89.6%= 7P Wkt 7871t A3 A Al = BT L8
FoH, #571 B A AARE 24F, VI AEF 5 €28 UEET A" A w571t
o] gy AA oRols 12.8%% o etal SHSHIAL I WS 2ARE A3 S9pAde] 7P Wk
- 24 2] mad SRR Al 571 AR Al T BAS B AE R o AR
I e £ o] Exg #EShaL e HlEol sou, R A3 e Ee 4,:4
2 SRAIT & AT E2 A4 RAPA {571 BEVE 7S S/l SHT AvE
w71t A g Aol A= & Aor BzdEn. o Ve
ZIHET SHoA ArHEE 58 POl =0l 2 Aoleke 27HA 230 EAS #E Ve
61.6%, F&7/|2 T 752 47.9%7F 384 SH= sHAT. A ARSA SHoIA SFAIE S YA
= Aa, AHZ Y2 AFAE B 7P 7dadt dEo] S4Ad S8 skt 1Y <l =Y
o et AL % AlEZee] 457t 7152 Aol 2= e, AT Al S5 Aol digt 127t
8% Zlow EJE‘r YFAE T3 b= ofddol F4adle &3] FE olQlol F44 A7
S A IR dAdE] 2ol Yagt Aol & AlEoMe f /iEEA NN 2AES 4
St A JJX—M? aste], o] gAE 7ls T " BAHE AAL Ao E, A H=4 &
H HolH B4 B9 SFAES] AFAE A4 9 AlE HYsS] A9AE B4 7 23E 715t
o, 5 BAlEHY /T 5 e 719E v Agon.
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"Za|4 Clean-Up Project; w0 L%t &1}

"HEAILY - BSILE - MM - LM - olCty - 0|2
MNIESEXXIA I0|g AT X EHH

44 AEEEY § YUY ABRES Fa5HA T ol we xd9] A&H2
ABuS 3 FHE S5 AF] HiT SHRE olsio A A+ At dasith (x4
Clean-Up Project; 52 AlSA] ofdolg4] | A AAIE 7} 2019W 58 4AzF F5] get w50
=, 299 e A4 gt vk 52 8l w8g 59 229 A4S Feetast she 2=
Toltk. A4 Wof 712 s datt WA AR fA 471 A2 s7HA( Hﬁr e3¢, 79
THEEA AE e, AR A 7198, =Y S AR A4S H SR 1 AR, A a4
o) FEZ A5kl FEskAt s WS A 23 53 R V1S Bt 474 7él4~— HAC
05 8o BE=Tt HEA POl tiek FEOIA 49402 2 H4E HAth RO A, & %*—1
A= ABATLE B e 98467004 9848KH 2 0.024 FSHIUH AR A%
15 3 A S0 49, 14 AL @FHEEolA 180 2422 BF AiAe] Ha, dv

AR FA40] B 22 FEA R ¥ AFY] AREA] FEo] 475004 5o B TR

AR A GBo| AT FAL U FAL BE L7H)H 2002 A%
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Effective Evaluation of Nutrition Camp for
Some Elementary School Students in Daegu

"Mi-Ok Kim - Mi-Hye Park - Hyun-Kyoung Bang - Se-A Kim
Department of Food and Nutrition, Daegu Health College

This study investigated the eating habits of elementary school students and their parents who
participated in the nutrition camp hosted by the Daegu Metropolitan Office of Education, and analyzed
the difference in nutritional knowledge before and after the nutrition camp to evaluate the effectiveness
of nutrition education activities and nutrition counseling through the nutrition camp. For one night and
two days, 53 elementary school students who participated in the nutrition camp were surveyed for
physical measurement, dietary attitude, dietary behavior, and nutritional knowledge questions through
questionnaires. Food hygiene, making health snacks, nutrition games, 1:1 nutrition counseling with
nutrition teachers, nutrition education for parents, and nutrition recreation activities were conducted.

The number of elementary school students who participated in the nutrition camp was 30(56.6%) male
students and 23(43.4%) female students, second grade 2(3.8%), 3rd grade 15(38.3%), 4th grade
16(30.2%), Sth grade 11 (20.8%) and 6th grade 9(17.0%). The average height, weight, and BMI(body
mass index) were measured as 140.1£8.9, 35.3+9.5, 17.39+3.7 for male students and 145.3+£10.8,
41.3+£10.4, and 19.3+£3.0 for female students. The rate of skipping breakfast was 11.3%, and 84.9% of
the respondents said they eat out once or twice a week when eating outside, and 86.8% of the students
said they order "delivery food once or twice a week." In terms of snack consumption, 47.5% of students
said they eat snacks twice a day, while 73.6% of students were picky. 34.0% of the students had no
experience in nutrition education. The nutritional knowledge score of students before the start of
nutritional camp was 14.7+2.4 out of 20, and it increased statistically significantly to 16.5+£2.0 after the
end of nutritional camp (p<0.001). The level of nutritional knowledge of students who participated in
the nutrition camp has improved considerably compared to before the start of the nutrition camp. These
results show that a number of activities and nutritional counseling, including nutrition education, can
be effective. However, in order to establish more correct eating habits, more continuous management

and nutrition education should be provided.
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Ax{2|off 2t &Mel 2|1 (Sesamin, Sesamolin) &2F 3}

AR AEZRE W2 5] Aol 9t 2749 2 It (sesamin, sesamolin) $Hf ¥}
g e W= AR Avhe B 1HE A v7kE AlHA Ael 2 ot
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Variation in the Quality Characteristics of ‘Baromi2’ Rice Bran
Extracts upon Supercritical Fluid and Hexane Extraction

1kHyeonmi Ham - Hyun-Jin Park - Chung—-gun Lee

Dept. of Central Area Crop Science, National Institute of Crop Science,
Rural Development Administration

Rice bran is produced as a byproduct of the rice milling process. It contains high amounts of bioactive
phytochemicals such as phytosterols, tocopherols, tocotrienols, and other minor compounds, which have
health-promoting activities. In this study, the quality characteristic properties of ‘Baromi2’ rice bran
extracts that had been prepared using different extraction methods were evaluated. Rice bran was
extracted by supercritical fluid and hexane extraction. The L, a, and b values of rice bran extracts were
found to be 39.3, 0.1, and 4.8 in supercritical fluid extracts and 39.8, 0.2, 5.7 in hexane extracts,
respectively. The contents of phytosterol isomers (campesterol, stigmasterol, and [3-sitosterol) were higher
in supercritical fluid extracts(580.41 mg/100 g) compared to hexane extracts(464.40 mg/100 g). The
major isomer of phytosterol was [3-sitosterol. In addition, the contents of tocols (tocopherol and
tocotrienol) obtained from the supercritical fluid extracts were also higher than those of the hexane
extracts. These results therefore indicate that the supercritical fluid ‘Baromi2’ rice bran extracts render

them useful for application in the food industry.
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Investigation of Benzo(a)pyrene Contamination in Edible Oils
Distributed in Hypermarkets and Traditional Markets in Seoul

"Young-Ae Park - Jae—Eun Kwak  Sun-Ok Jung - Min-Jeong Kim -
Sung—Kyu Park - In-Sook Hwang

Research Institute of Public Health and Environment, Seoul Metropolitan Government

A total of 89 samples from 10 different types of edible oils distributed in large hypermarkets and
traditional markets in Seoul were analyzed for benzo[a]pyrene content using HPLC-FLD. After separating
hexane layer by adding n-hexane to edible oil samples, benzo[a]pyrene was extracted by transferring
n-hexane layer from DMF(N,N,-dimethylformamide) solution layer. Benzo[a]pyrene was detected in 31
out of 89 samples from 8 different types of edible oils. The lowest concentration of benzo[a]pyrene was
found in olive oil at 0.22 pg/kg, while the highest concentration was observed in sesame oil at 5.57
ng/kg, which exceeded the edible oils content specification of 2.0 ng/kg. Grape seed oil had the highest
detection rate at 12.4%, followed by sesame oil and perilla oil with detection rates of 7.9% and 4.5%,
respectively. One sample of sesame oil exceeded the standard limit (2.0 pg/kg) for benzo[a]pyrene,

resulting in a 1.1% standard exceedance rate.
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CtAet Food MatrixOilA £tx2| ghital A 4bst QMY HIt

0IRF - Z&F - Yol - XIS - O - ZD[X}
A

21QICHEtm AlZOI0FEHT}

ALZ(Zanthoxylum schinifolium)= 2F1}of| &£ol= AR X0 F Y A|AL Fv| S 5
A0 g ARE-E|H, sanshool, xantoxylin, quercetin, geraniol 5-2] ThoFst AJ2|&A JES §Haotal Qtt.
Ao A= bulk oil, emulsion, TFEAT} 22 T3t food matrix©f AFz
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ATP ZIME 0183 OfZI0/ZAA QMME U MA-AS BT 53

Lumitester smart 7‘797]E &-85to] ATP(adenosine trlphosphate) k=3 ﬂiﬁl-?iq-. = Oq-TLOﬂ/\ﬂh
2003 79RE 20234 987 FA] ofol AV A YAE o] SR ofelo] FA4 129714
Qe 24 o) B4 17 3 7FE ALB0] WNIE 23 ZeEAe] <ol i ATP AL AAIS)
ATt ATP 7|53 ATP =3 7] AZALY] 7lo]|=2kRl(Setting pass/fail limits with ATP Test, Kikkoman
biochemifa company)2 Zilslo] AA|Z o2 A5 ow, 2L 200 RLU/cm® °o]3}, &2 1,500
RLU/en? olalg “HgF o2 Basialth 1419} 242 hiro] 217F 245908, 13 24 ¥ 717 ¥
&9 SuhE Al 45 o] tg B L8 ANSIST. 2He 14 34 AT A B4
Be oz AE @ 4% 5 ANtk 2o 14 24 A3, RAT BEL UL AL sls
(66.7%)ACT, BAZLE 31442 RLUem’E. BAFI, e 719 gk = Ax% 24 3% At
2 1397 RLUen’2 17 24 dhel 27 ZHasi9ont, A712A8 23t ek, ol:
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48 o2 AR €0 13 24 A3, BAT BHS WL SBE 997140767%) %,
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=
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A Study on the Fatty Acid Content of
Sesame Oil in Distribution in Seoul

"Jae—Eun Kwak - Young-Ae Park - Sun-Ok Jung - Min-Jeong Kim -
Sung-Gyu Park - In-sook Hwang - Yong—-Seung Shin

Research Institute of Public Health and Environment, Seoul Metropolitan Government

This study was carried out to determine the composition and content of fatty acids such as linolenic
acid and erucic acid in sesame oil distributed in Seoul, it was intended to block the distribution of
improper edible oils by measuring whether other oils and fats were mixed in sesame oil. A total of
27 cases of sesame oil (23 imported cases, 4 domestic cases) were analyzed by GC-FID, including 10
sesame oil collected from large supermarket and 17 from small companies located in Garak Market. As
a result of analyzing the fatty acids of sesame oil, linoleic acid(43.11%1.51%), oleic acid(40.02+1.48%),
palmitic acid(9.80+0.41%), stearic acid(5.86+0.38%), arachidonic acid(0.61+0.03%), and linolenic
acid(0.60£1.16%) were in order, and the main fatty acids of sesame oil were linoleic acid and oleic
acid. Three out of 27 sesame oil cases exceeded the linolenic acid content standard of 0.5%, indicating
a violation rate of 11.1%, and the content was 0.71, 2.73, 5.88%. There were two domestic and one
imported sesame oil that exceeded the linolenic acid standard, and all three were collected by small
companies. This is thought to be highly likely to contain perilla oil high in linolenic acid (about 60%)
while manufacturing sesame oil and perilla oil using a single milking machine. Erucic acid was not

detected in all 27 cases of sesame oil, and it is estimated that it will not be mixed with seed oil.
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Quality Characteristics of Shine Muscat—-added
Korean Traditional Wines(Yakju) by Pretreatment

1LHye Jin Park - Hyun-Ju Eom - Jae Eun Park - Young Hee Kwon -
Ga Ram Lee - Nu Ri Gwon - Hyunman Shin

Chungcheongbukdo Agricultural Research and Extension Services

In order to investigate the quality characteristics of Korean traditional wines(Yakju) added with Shine
Muscat grape by pretreatment, pH, total acid, alcohol and reducing sugar contents, total polyphenol and
total flavonoid contents, antioxidant activity were analyzed. The first pretreatment(A) was prepared by
crushing grapes, the second method(B) was prepared by heating grapes at 60~70C for 30 minutes, and
the third method(C) was prepared by freeze concentrating grape juice. The pH in these samples decreased
during the fermentation period, on the other hand, the total acid alcohol contents increased. The alcohol
contents of samples ranged from 12.20~13.90% and the reducing sugar contents of samples ranged from
0.19~0.59%. Total polyphenol contents had the highest values(71.16 mg/100mL) in control and total
flavonoid contents had the highest values(8.11 mg/100mL) in the B sample which is prepared by heating
Shine Muscat grapes. ABTS radical scavenging activity was the highest in the C sample(61.90%). These
results indicate that Korean traditional wines(Yakju) added with Shine Muscat grape can be developed

as functional tool for use in the industrial applications.
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SollA E8EA Kot ﬂ]ﬂ = 9] ol 7442 =0l
9 cellulase®?} pectinase(C+P)E &AL O & ol Z}Z+9] GAFE 224 —i,—EH of & 7}0]-01 A7
<t 55T oA HbgA|7] AL, —’,‘—%%9 Az 7} At 92|t shkal NS AJHo
o 2 2RSS S5t 7R 1R g 4 A¥T2 2.54) Q&M’Oq SHstelon,
T2 1.53 °brixP o EAA TS 1.50~5.9 °brixZ invertase AZ|T-S A|QJotiE i FtHTH
= H3, 53] 384 HEAYA 7MY B2 FES UEHUATE YT 2 HixdtS

S55%A oY AAAYLES 2 FFS BAT, 59 cellulase®t H-EA2Fo] 7MY 2 TFS U
ElUjo] 7l5ESf7F o] Aot & 4 At $EFL fructose, glucose, maltose’} HAEE AT,
Z o2 g X o] 1.30%%8 0, cellulase & &<t} ¥ Xﬁﬂ—_r’-o] Y7 343 9 3.46%=2 =2 S
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Bt} Ascorbic acid®] T RS 2835 mg%l TFE HFon, B G4AAE AL
23.29~27.72 mg%=2 THAH|Z O R H|39t IS 1,]4;]-141041:} Flavonoid 33HE-L ZRToAE 6.76
mg%2] g2 How, B Ao ghgo] F716te ALE UERIL, 59| cellulase A 2t2t

*‘lﬂﬂﬁ%] 747k 35.93 mg% 9 33.15 mg%= FHeFo| ?7}0}.5 Ao & UERT} Polyphenol 3H3HE
ZFoA= 15.01 mg%2] TS H O, invertase A2 Aot =2 S HoloH,
cellulase A&7} H-&A o] 22+ 3236 & 4126 mg%= =2 kS UEith. DPPH |z
As E ABTS &z AAGNAE HRFET= cellulase A 2|2t -8 A 210l =2 42 7
A A0E eyt
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- ;V‘.:
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XNopod

B IHA(ATH S 20230 E R830] AU THATARY AUS ol sy AAA-dhet Wel ek A E
R0 RIS001 3 2021 AR Ae] Ao S p Sl LS o el 712N
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Rheological Properties of Plant Oil-based Gels as
Solid Fat Alternatives according to Fatty Acid Composition
and Different Ratios of Carnauba Wax

"Min Young Kim - Eunyoung Oh - Jung In Kim - Sungup Kim + Sang Woo Kim -
Jeongeun Lee : Eunsoo Lee - Myoung Hee Lee

Dept. of Southern Area Crop Science, National Institute of Crop Science,
Rural Development Administration

This study was performed to investigate the effect of fatty acid composition and different adding ratios
of carnauba wax on gelation and physical properties of plant oil-based oleogels. Various plant oil
(soybean oil, canola oil, olive oil, avocado oil) based oleogels was prepared using 3, 5, 7, 9% w/w
carnauba wax, and analyzed rheological properties in order to evaluate the potential of these materials
to develop products with functionality similar to solid fat(butter, margarines, shortening). The fatty acid
composition of solid fats and plant oil was analyzed using GC-FID, saturated fatty acid(C14:0, C16:0,
C18:0) of solid fats contained range of 56.93~70.80%, whereas unsaturated fatty acid(C18:1, C18:2,
C18:3) of plat oils contained range of 84.29~88.39%. The physical properties including hardness,
gumminess, chewiness, cohesiveness, stringiness of plant oil-based oleogels according to adding ratio of
carnauba wax was analyzed using a texture analyzer. Hardness of all plant oil-based oils was enhanced
in increasing adding ratios of carnauba wax. Expecially, the highest hardness(1,230 gf) among plant
oil-based oleogels was observed in canola oil based gel with adding 9% carnauba wax. The hardness
and gumminess of 7% or 9% wax in all plant oil were similar th those of a commercial soft solid fats
in room temperature, suggesting a potential use of oleogels as alternatives of butter, margarines,

shortening.
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Quality Characteristics of Pork Cutlet Sauce with Rapid Black Garlic

"Hyun-Ju Eom - Hye Jin Park - Jae Eun Park - Hye Jeong Kang - Hyunman Shin

Chungcheongbukdo Agricultural Research and Extension Services

This study investigated the quality characteristics of pork cutlet sauce with rapid black garlic. The
rapid black garlic was made by storing crushed garlic at 75C for 8 days. Also, pork cutlet sauces were
prepared with different amounts of rapid black garlic extracts(in ratios of 0, 5, 10, 15, and 20% of total
source). The pH values were 4.24~4.45 and the total acidity was 0.47~0.98%. As the rapid black garlic
extracts increased, both the antioxidant activity and the total polyphenol content significantly increased.
The L (lightness) value showed no significant differences in all samples. There was no tendency in
redness and yellowness. Reducing sugar content was 15.01~16.64%, and the content was the highest at
C(10% rapid black garlic extracts) and D(15% rapid black garlic extracts) sample. In sensory evaluation,
overall preference of 10% rapid black garlic extracts was highest among the samples. In all aspects,
showing the 10% rapid black garlic extracts could be incorporated into versatile seasoning to meet the

taste and functional needs of the consumers.
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Quality Characteristics of Garlic Juice Containing
Different Parts of Garlic Sprouts

"Hyun-Ju Eom - Hye Jin Park - Jae Eun Park - Hye Jeong Kang - Hyunman Shin

Chungcheongbukdo Agricultural Research and Extension Services

This study investigated the quality characteristics of garlic juice containing different parts of garlic
and garlic sprouts, which is known to be nutritionally and functionally. The samples were prepared with
4 kind different parts of garlic, clove(A), clove+root(B), sprouttclove(C) and sprout+clove+root(D). The
pH values were 4.18~4.56 and the total acidity was 0.88~1.13%. In particular, clove(A) juice was high
score significantly than the other samples in pH and total acidity. Also, clove(A) juice had the highest
levels significantly in ABTS, DPPH radical scavenging activities and total polyphenol content while
sprout+clove+root(D) sample was lowest. Reducing sugar content was 9.84~10.87%, and the content was
the lowest at sproutt+clove+root(D) sample, while other samples showed no significant differences. In
sensory evaluation, overall preference of sprouttclovetroot(D) was highest among the samples. Altogether,
our results indicate that clove or sprout could be suitable as ingredients for improving sensory and

physiological activities of garlic juice.
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Quality Characteristics of Braising Sauce
with Varying Garlic Content

"Jae Eun Park - Hyun-Ju Eom - Hye-Jin Park -
Hye-Jeong Kang - Hyunman Shin

Chungcheongbukdo Agricultural Research and Extension Services

Braising sauce is a commonly used condiment or seasoning in Korean cuisine, primarily used for
braising various ingredients such as meat, fish, and vegetables. Braising sauce imparts a glossy finish
to dished and is employed to gently braise meat and vegetables, enhancing the flavor of the food. Garlic
is rich in vitamin B, supporting the body’s energy metabolism. Additionally, it contains a substantial
amount of allicin, known for its potent antimicrobial properties, which can contribute to strengthening
the immune system. Garlic is a staple in almost all of South Korea’s cuising. Its strong aroma not only
enhances the flavor of dishes but also helps eliminate undesirable odors, making it a beloved spice with
added culinary benefits. The objective of this study in to investigate the characteristics of braising sauce
based on different concentrations(0, 3, 5, 7, 10%) of minced garlic. The pH range of braising sauce
is between 4.49 and 4.91, and the total acidity ranged from 0.82% to 0.84%. In color, as the
concentration of minced garlic increased, the L*,a* b*-value significantly increased. In terms of total
polyphenol content and ABTS, DPPH radical scavenging activities, no statistically significant differences
were observed. But, ABTS radical scavenging activity literally showed a decreasing trend as garlic
content increased, DPPH radical scavenging and total polyphenol content increased at higher garlic
content. The reducing sugar content exhibited a statistically significantly lower value at a 3% mined
garlic content. In the sensory evaluation, braising sauce at concentrations of 7% minced garlic exhibited
superior overall preference. Through these results, it was confirmed that when using minced garlic to
make braising sauce, it was revealed that the functional components excluding reducing sugar content

did not show significant differences at varying garlic content.
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Quality Characteristics of Yak—Gochujang
with Varying Garlic Content

1kHye—jin Park -+ Hyun-Ju Eom - Jae Eun Park - Hye-Jeong Kang - Hyunman Shin

Chungcheongbukdo Agricultural Research and Extension Services

“Yak-Gochujang’ translates to ‘Seasoned Red Chili Pepper Paste’ in English. Yak-Gochujang is made
of minced beef, honey and sesame oil. The flavor of the sauce is spicy and sweet and it captures your
palette. Generally, it is served with lettuce wrappers and bibimbap. Garlic is widely dultivated not only
in South Korea but also in the East Asia, including China and Japan. Its efficacy has been scientifically
proven, making it recognized as a wellness food. Garlic is praised as a functional food that can be
enjoyed on its own and used as an ingredient in various dishes. It is used in almost all of South Korea’s
cuisine. The objective of this study is to investigate the characteristics of Yak-Gochujang based on
different concentrations(0, 3.2, 9.6, 15.9%) of Garli, while maintaining a constant total 15.9& for the
combined garlic and Deodeok content. In other words, as the garlic content increased, the Deodeok
content decreased. The pH range of Yak-Gochujang is between 5.05 and 5.10, and the total acidity
ranged from 0.47 to 0.55%. In color, excluding the control group without garlic, as the galic content
increased, the L value decreased, and the a and b values increased significantly. The control group
exhibited a color value ranging between 3.2% and 9.6% garlic content. In terms of total polyphenol,
reducing sugar content and ABTS, DPPH radical scavenging activities, the garlic content of 15.9% in
Yak-Gochujang exhibited significantly the highest values. In sensory evaluation, overall preference was
highest for the 9.6% garlic content, although no statistically significant differences were observed
compared to other Yak-Gochujang groups. In summary, considering all the results, it can be concluded
that as the garlic content increases, functional components increase, and people generally prefer

Yak-Gochujang with garlic over those without garlic.
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HACCPolgh 4129 QAERE Az, 715, 2o, A4, Hel, 24, 48, 5%, 85 @) 9AS
AR HELuA7E A AAA ) 7 @S AAHCI T BLA Belz B0 FAMS st
7] gist el T AAol Sl 1995 HACCPS Elatol St AlxlakT 9130
£ 27 AR AE AHOIN ABFAATE Bglel WAISHL 9lo], o]F o] e 1CT
714e §3stel WA FATEHCCP) UHY HolES AARIOR AE71E U BT & Uk
A 279l AVFE HACCPS EY3hgit. £ @7olAs HACCPO] ojgt 2u]2459] 914, & Yolot 2

UFE HACCPO] gt Q1410] thef Qobuiid Sigick. 4% ebe] that Autalel 24} Ak, @A) wo
RBHL Aol QAT Y2sherlro] 80.4%7} Ak ek SEstglon, hHskA] gt
1S olf F WAL 95 IS AT 4 QolH 7 13.2%E 1 A ekt HACCP 914
AEE B AR TS W otk 45%z 7P WA, EF 9tk 613% g A ekt A
T A] o H Q1% PIEE SRISHA RS B ARo] HACCP Q15mH7} 512%z ehde. 2u}
E HACCPO] tdt Q4] A=t 8 BErhehn g Aux7l 48.6%2 1 B2 u&2 Beth
‘AUFE HACCP A|=9] AR’ 0=+ ‘AULE HACCP HAIE HIL QPHTH AERA g4 #dd 4
STk ek St vlgo] 71 RITh ATIE HACCP Q%2 A2 27151 Yo, AAEL ol
We SFolx, ARE HACCPE of4] 43| ob 2latEo] gl 202 uehdeh. teh Ante
HACCP®] X429l T2/l Bashy], QA= Fobqd AFHA0] gt BAE E3t A ek
Aoletil BT B4 AukE HACCPO] BHShE W A% QPartuet 34 9AE BYSo] @A)
20|15 Ao ogEm, ol Y FHOZ olold MRl FFS F 4 Uk L1 AFA
ghel An|RHE] 7|7k okl W 4% A1) H9e] wHE AF AAQ wate] 2A A HEAA
AP o B A28 HACCP AEE Quatsh] flo) A48 o wesjor & Aolch
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Effect of Ramnogalacturonan—-I Rich Polysaccharide Purified
from Crabapple on Dextran Sulfate Sodium (DSS)-
Induced Inflammatory Bowel Disease

"Hyun Young Shin' - Yeon Suk Kim? - Ja Pyeong Koo? - Eun Ji Ha? -
Won Bi Jeong® - Kwang-Won Yu?
Transdisciplinary Major in Learning Health System,

Dept. of Integrated Biomedical and Life Science, Korea University
’Major in Food and Nutrition, Korea National University of Transportation

In a previous study, we fractionated rhamnogalacturonan (RG)-I rich polysaccharides with intestinal
immunomodulatory effect from crabapple. MP-PE-I, which is rich in RG-I, was determined to be
branched into arabino-{3-3,6 galactan, arabinan, and galactan in the RG-I main chain region where
rhamnose and galacturonic acid are alternately bound, by component sugar, 3-glucosyl yariv reactivity,
and partially methylated alditol acetate analysis. Oral administration of MP-PE-I significantly improved
blood around the anus, body weight change, and disease activity index (DAI) score on the DSS-induced
inflammatory bowel disease (IBD) model. Three major organs, the heart, kidney, and liver, were
harvested from the animals and weighed to evaluate the toxic effect of MP-PE-I, oral administration
of MP-PE-I for 3 weeks was well tolerated and safe. MP-PE-I oral administration alleviated colon length
shortening and spleen enlargement compared with the DSS-induced group. MP-PE-I not only decreased
levels of pro-inflammatory factors but also increased levels of anti-inflammatory factors. In addition,
contents of short chain fatty acids (SCFAs) such as acetic acid, propionic acid, and butyric acid increased
in the fecal and cecum compared to the DSS-induced group. Consequently, the aforementioned results
suggested that RG-I rich polysaccharide isolated from crabapple could be an effective material for IBD

treatment.
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/n Vitro and /n Vivo Immunomodulation of Hot-Water Extract from
Centella asiatica on Inflammatory Bowel Diseases (IBDs) Model

"Yeon Suk Kim' - Hyun Young Shin? - Eun Ji Ha' - Ja Pyeong Koo' -
Won Bi Jeong' - Mi Yeun Joung® - Kwang-Won Yu'
"Major in Food and Nutrition, Korea National University of Transportation,
Transdisciplinary Major in Learning Health System,

Dept. of Integrated Biomedical and Life Science, Korea University
3Corporation ChamSundin Green Juice

In a previous study, we proved that Centella asiatica juice (CA-JE) stimulated intestinal immunomodulatory
effects in vitro and in vivo. However, considering the supply and demand of CA raw materials and the
economic feasibility of CA-containing beverages, it was confirmed that the industrial applicability of
hot-water extract (CA-HE), which showed significant activity in all cell lines, was also very high,
although it was somewhat less active than CA-JE or EtOH extracts. Therefore, the intestinal
immunomodulatory effect of CA-HE was investigated in vitro and in vivo IBD models. CA-HE exhibited
significant anti-inflammatory activity by reducing the secretion of IL-6, IL-8, and MCP-1 in the IL-1]3
-induced Caco-2 IBD model. In addition, the administration of CA-HE alleviated body weight change,
stool consistency, and blood in stool, and consequently, lessened disease activity index (DAI) compared
with DSS-induced BABL/C mice. CA-HE administration significantly improved colon length shortening,
splenomegaly, and the contents of pro-inflammatory and anti-inflammatory mediators to that of the
DSS-induced group. The short-chain fatty acid contents decreased by DSS administration were restored
via oral administration of CA-HE. In conclusion, these results suggested that CA-HE could be a
predominant candidate for usage as a health functional food and pharmaceutical material for IBD

treatment.
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HEIA] OfRIOISAIBRIKIRMIE], 2O1STHSH A B ostat

2 QAFONE A ofUolFAVAAYAE o] BT FA2oA AT FBLAe] YRS B
Hel, 229 o JES Fol7] 2% RIHS ASHTA stk RUHY 717HS 20184 1
920224 129714 ST A FIAT, THEA S ofTlo] FA4S e F Ei AY) 5 222
o JES 2gelo] A&Hon TUHTAT 22U T T8 ZW0199, 20210 el
of ZgYslRal, WL AF T G =% A= paired sample r-testZ FA51HTH SA AL SPSS
20.0 ©]-&35HA, U A= 2 7| AEA S At Al 555 FA400A Als
H FESA 95 2018W 0.42+0.12%, 20198 0.39+0.10%, 20203 0.39+0.09%, 2021 0.38+0.09%,
20229 0.38+0.8%C°.F 20199 o] HEE 0.4% O|otZ FA|oh= AL Z YUERGTE 2019¢ %2 At
RAAA 97 s AA AS Ha A, 1S A Y= 0.4440.35%, WS AT A= 0.4440.35%

E p<0.05 oA FZ Q] Zol7t . Ay, =9 9= &4 See 1€ B 44 s A
11.384+5.583], W& F 16.69+5.583](= - 3.129, p=0.009)F Z}o]= EOﬂE} 20219 28 g4 ‘UYES
Zo|7) 18 AT = 217} 0.37+0.01%, 0.38+0.14%2 p<0.05 $Fo|A §-2]Z]91 Zpo]7} oL,
2 29 AEE FAGHL 5= & 4 Atk IS A-F Ak S S5 19 B 27 164285
3], 16.5£2.843] 2 p<0.05 oA {23 Aol= QIlou, Ko7 Qlsto] HEF AFof ¥t 2y
Ejgo] HE3] A&HIL HESIL 52 & 4 AUt oldo] F4] Al 59 A= 7IEolA ZA HloluA]
&= " WollA fAske 235 Eith & AFolA= ojdolg4|aofA Algste M AN 5
TEA0 s ST F I AHE B4, FA0A YEF AFE €9 & A=RE FESY
At 71 2ARE AlSStaLA skt
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EvEE AAF SR w9 S8t IFEA, I Yo So|ZH, HE-trd 5 7h2E o] =9
Frgo] wol gtast, wohgA 59 art dEA Qlck £ AoAe EREES, wHEH)9
130 ThHadof] disf mlgES] A Ao 02 7tRE o= FEA| S FHRFS HPLC % C-30
AFEHS 08, 43I Btk AN E AL BEY, AEA So2RE 2 - AdE nA
E&8 Eo29 724 872 Ad FT54 (A), PMCI2 (B), T368-04 (C), T36S-14 @ T365-23 (E)9] 5 &5
2 T3k 7HRE oS F ugle, AXF)0] o), A+B(78.84), A+B+C(58.82), B+E(29.43),
B+D+E(20.75) € D(23.80)9] AAAY AL g 27(10.96) HH] BT Z7151Ac}. E5] “A+B” 4
“A+B+CE Zk7t oF 7uff |l suf o]Ado] &2 S UEtilon, ARAHo 2L o] AH THEK(55.25
2 36.02)0] v F7Iot] AT HIFS AAote A0 SRIF A G n¥E A, B
Aol ot ¥ A2 27 71%, 36%, 39%2 olF ALY BESH WA Ayt 9l B
oYz}, 7hEE ko=t Z2 V5w A Sk S F= AorE HdEHY. E9], Ve8RS
s DACIA mBE AA] AL} 22 A st gRlo] wigdstoe] ofE FEACl tigt Brh=
% Fastthal & 4 o, 35 & A7 23S Edlz ¥ - 1754 EvtEE AAtste
o, EF F87|&S Mdety Hgote
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HOIY ZFHHAI(HMR)O CHet 20CH Q1A

2 @/ 1027(50.7%), ©1/d 99%8(49.3%) O, Ho|HF 2Rl HAERARE B3 A=At Fd
WO ol & e AET, oi2} 99 F 74 (74.7%), HA 1028 F 93%(91.1%)°] HFRIERT} HO|
S © AF 7He 0= yeisth dud HoR 1A A B8 REE AR 2 3, oA} 999
T 27 42.4%)°] ZAE, ANFE 1, ST 319(31.3%), IR AEF 67(6%), B 187 (18.1%),
A 19(1%)= Fiiohs ZACE YeREIL, 92 1027 5 659(63.7%)°] ZA, AWURE 79, &
T 257(24.5%), ¥ 47(3.9%), WEEAER 78(6.8%). FTHATAAE 175(0.9%) =22 Fulish=
Ao Yehy, dY BT Ao A=, AR S 7P A Fishs AoE YEHTE 71
gl wet Hol o] &AE RARATY, 191 7t 278 5 178(50%). 221 7HE 18 1§ 5 1478(77.7%), 321
7Vt 63 F 57H(90.4%), 491 7HE 788 F 677H(85.8%), 51 7} 36 F 24%H(66.6%), 691 Mt
ol 4 F 4(100%) 0= HOHZ A5 ARERITHAL RAFE QLA 391 7HE9] HOJR] o]&-Eo] 7HE
=3t AT A &= 3o wet HOR o] GAHE AR A, 8= WA HOH S ol&
Sh= ARgRol 1317 5 1177(89.3%), &= WA 911 HO|FE o]&3t= AF#ol 7078 F 517(72.8%)
o2 Yept 8E5 wh= Aol HOY o8-S T ASshes AR YehgTh A tiidAte] 8 £X
+ 105H met 1319 F 478 (3%), 105+4~255H migto] 1317 F 2274(16.7%), 25%9H~359+ w|gqt
o] 1317 % 41H(31.2%), 359Y~509+Y ulgto] 1317 & 34%H(25.9%), 509+ o]Aro] 1319 3 307
(22.9%) 0.2 A=A, 8= 259HH~3571 H|qtel - HOH o8 ¢ ASdh= AR YEyTh
AT IR FRIH A o]-& Aol ol AR A, o] &S HYTH 7} 12475(61.7%) o]-&-3f 24
o] Ytk 7t 7778 (38.3%) 2 & LT FQl HOHS o] &5 & ALY £l HYH FHeEE= 24
AlZE HOJ o]-&o] 7hsSIth 7t 68%8(54.8%), ‘AU tHHSHA] kot HTh 33%8(26.6%), 71 AAR
HEst AA7F 7Rssith 229(17.7%), 71EF 198(0.8%) 402 Rt}

B AT 200 W 2E1A5e] WA ZHAl] et Q141 Poka iRt stgick. % 2017 TheHL
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WMol 7158 58 BAste] shAlzt 94] Aol EAKS Yok, o]F MsHE o Ego] Huk
AN SHE0] Al A Al BHAS AEshs olg2E TAYR 4,3 ke A7 44
5% 41%2 58 §UE Niln, DU THALE W Y B o7l Dol (AL 1,
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NlEe AT HUZ USRS T Yo B 3597} TS, 242 2l Tl Alele] o] e,
"ShAe] Aelsk FEsih, 3 StEom, ofshy B 44%7t r“ﬂv Aejo] o] Frh,, 25%7F (A
o1 A2} RIS A o) YU 44 4 A4 GBS ofRE i 4l B
A,0] 48%z 7Hg A UehgTh 91418 ABsHe ol IHIL 50%7h Mo, olshYe 56%7) o]
150 TIF,E 1 2 0|95 AL, S HEA PHe olf R i BE Te AT, E
247} 64%, 4% 7P Ho] St b Azsks FAAA B RE Y B 944, 1% 7
sub Wit 2o BA RS 242 so%, ST%E 1 Bl AEsitk FAl vt Ad A Fa3H
2SR Zol o 72%, oisHy 68%7h Mok, 2 Aeisteic
X 3
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stk FRUH9 0% S4B/ AS 5L
AT 2ARE AT, 86%7 TR 2k Sekelo] dlRie] syl 487t Ase AT
51l Q= Aoz Ueldth QAIET) ArZo] HAAAF A] ] E Q)AL AAT= f|of MYFFS
Z0,3 SER ML 83%, MY FA ererh,Eta SEF ML 17%E tREo] shyEo) 54
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g, vl gt <14 59 BEE LAk diidA e § 2338 S Aol 145828 62.2%0]1L,
A2 877, 37.3%9] WIEE UERHTE HE2AF tidRR Lol 1t 214 of5te] H[Eo] 1447 61.8%
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A5 23 g3, 229 AdFe 150 39 A= AFske vlee Bk 3EA F 1997
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Effects of Salinity on Life History Traits and Fatty Acid Binding
Proteins of the Marine Rotifer Brachionus plicatilis

"Mi-Song Hong - Min-Chul Lee
Dept. of Food and Nutrition, College of Bio—Nano Technology, Gachon University

We present a comprehensive analysis of the impact of increased salinity on Brachionus plicatilis,
focusing on growth, reproduction, behavior, and fatty acid-binding protein (FABP) gene expression. We
discovered delays in maturation and potential disruptions in the reproductive process under conditions
of high salinity. Experiments demonstrated that while the total number of B. plicatilis offspring remained
unchanged across different salinity levels, the peak daily offspring count was delayed, and the pace of
reproduction was slower at higher salinity. However, the pre-reproductive and reproductive periods at
35 practical saline unit (PSU) were extended, contributing to longer timeframes to produce all offspring,
but the post-reproductive period was shortened, thus balancing the overall lifespan across different
salinity levels. Furthermore, we noted that high salinity impedes the growth of B. plicatilis and causes
alterations in swimming behavior. Our findings also demonstrated five pairs of FABPs within the three
Brachionus species (B. plicatilis, B. rotundiformis, and B. koreanus) with distinctive sequences.
Phylogenetic analysis revealed that Brachionus FABPs diverged before the speciation of the three species
and were found outside the vertebrate FABP group. The results contribute to our understanding of the
impact of high salinity on B. plicatilis and the evolutionary positioning of FABPs in these species, while
also highlighting the need for further research into specific FABP differentiation and expression patterns

in Brachionus species.
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Effects of Bisphenol A on Mono—- and Diacylglycerol
Acyltransferases of the Marine Rotifer Brachionus

"Ji-Su Kim - Min-Chul Lee
Dept. of Food and Nutrition, College of Bio—Nano Technology, Gachon University

We present a comprehensive study on the effects of various Bisphenol A (BPA) concentrations on
Brachionus plicatilis, encompassing aspects of growth, reproductive performance, behavior, and mono-
and diacylglycerol acyltransferases (MGATs and DGATSs) gene expression. Experiments highlighted that
while the peak daily offspring count occurred earlier under most BPA concentrations, it was delayed
at 1 mg/L, pointing towards a potential retardation in the reproductive process at higher BPA exposures.
Notably, the overall lifespan showed minimal variation across BPA concentrations, save for a significant
deviation at 0.5 mg/L. In terms of behavior, the amount of BPA had an opposite effect on how often
B. plicatilis turned, and the effect was most noticeable at 1 mg/L. Our genomic investigations revealed
MGATs and DGATs within three Brachionus species (B. plicatilis, B. rotundiformis, and B. koreanus),
exhibiting notable sequence distinctions. Phylogenetic analyses showed that Brachionus MGATSs and
DGATSs split apart before the three species of Brachionus evolved, setting them apart from MGATs and
DGATSs found in vertebrates. Furthermore, mRNA expression of these MGATs and DGATs genes under
BPA exposure highlighted distinctive responses in MGATs and DGATs. This study gives us more
information about how BPA affects B. plicatilis and shows how MGATs and DGATs have changed over
time in these species. This shows that MGATs and DGATs could be useful as bioindicators in

ecotoxicological research.
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Antiinflammatory Activity and Antioxidant Activity using
Culture Broth Extract of Pleurotus nebrodensis

Du-Bok Choi' - "Hyun-Suk Choi?

'Dept. of Advanced Industry Convergence, Chosun University
’Dept. of Hotel Culinart Arts Patissier, Chungcheong University

Inflammatory factors further stimulate the production of NO and reactive oxygen species, and
excessive inflammatory reactions cause arteriosclerosis, rheumatoid arthritis, asthma, bronchitis, and
multiple sclerosis. Therefore, the development of antioxidant and anti-inflammatory materials is important
for the prevention and treatment of these chronic diseases. In this study, after culturing the Pleurotus
nebrodensis liquid, mycelium was obtained and separated various extracts by using different extraction
methods and anti-inflammatory and anti-oxidant activities were reported. This study was designed to
examine the nitric oxide production inhibitory effect and prostaglandin E2 level for the anti-inflammatory
effect and DPPH radical scavenging and ABS radical scavenging activities for antioxidant effect. As a
result of the experiment, the cell viablility was confirmed that all extracts were not cytotoxic to
RAW264.7 cell within a concentration of 90 pg/mL irrespective of solvest extracts. The nitric oxide
inhibitory production in LPS-stimulated RAW?264.7 cells was the highest at 43.6% using 90 ug/mL of
hot water extract. The prostaglandin E2 level was the highest 32.9% using 90 pg/mL of hot water extract.
The hyaluronidase inhibitory activity as the highest 53.5% using 90 pg/mL of hot water extract. On the
other hand, in the case of antioxidant activity, The maximum DPPH radical scavenging activity using 90n
g/mL of ethanol extract obtained 69.6%. The maximum ABS radical scavenging activity using 90ug/mL
of ethanol extract obtained 71.3%. Based on the results of these experiments, it was possible to confirm
the possibility of developing functional materials for antiinflammatory and antioxidant agents using the

hot water and ethanol extract of Pleurotus nebrodensis mycelium.
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Xanthine Oxidase Production Inhibitory Effect of
Culture Broth Extract using Phellinus linteus

Du-Bok Choi' - "Hyun-Suk Choi?

'Dept. of Advanced Industry Convergence, Chosun University
’Dept. of Hotel Culinart Arts patissier, Chungcheong University

Gout is generally known to be caused by the accumulation of uric acid produced in xanthine by
xanthine oxidase in the purin metabolic system, so the incidence of gout is increasing significantly.
Xanthine oxide is an enzyme that produces superoxide radical or acts as an oxidant such as
hydrogenperoxide in the process of producing uric acid using xanthine as a substrate. Xanthine oxidase
inhibitors are used to treat uric acidemia because they can reduce the amount of uric acid in the blood
without significantly affecting purin metabolism. In this study, a new anti-ventilation material is
developed from Pellinus linteus and applied to the development of alternative drugs or health foods.
In this study, Xanthine oxidase production inhibitory effects of Phellinus linteus mycelium extract were
investigated. Xanthine oxidase inhibitory activity analysis: Add 0.2 mL of 2 mM of xanthine substrate
solution to 0.1 mL of extract (0.5 to 8.0 mg/mL) with different concentrations and 0.6 mL of 0.1 M
potassium phosphate buffer (pH 7.5) and measure 0.1 mL of xanthine oxidase (0.2 uint/mL) at 37°C,
and stop the reaction at 1 V. Results: The inhibitory effect on xanthine oxidase within the 1.0-2.0 mg/mL
concentration of ethanol and hydrothermal extract was 23.26-81.71% and 31.33-90.27%, respectively,
significantly lower than the inhibitory effect of positive control allopurinol within the same concentration
range. The xanthine oxidase inhibitory effect at 5.0 mg/mL of hydrothermal extract concentration was
slightly lower than that of allopurinol, but there was no statistical significance. this result indicated that

the inhibitory effect on xanthine oxidase was affected by polyphenol compounds.
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a—Glucosidase Inhibitory Activity of Phellinus linteus Mycelium
Extracts with Different Extraction Methods

Du-Bok Choi' - "Hyun-Suk Choi?

'Dept. of Advanced Industry Convergence, Chosun University
’Dept. of Hotel Culinart Arts patissier, Chungcheong University

Diabetes is one of the three major diseases along with cancer and circulatory diseases. a-glucosidase
is an enzyme present in the brush border membrane of small intestine epithelial cells. This enzyme plays
a role in hydrolyzing starch in the small intestine into a state where carbohydrates in the form of
disaccharides or polysaccharides are digested and absorbed. a-Glucosidase inhibitors reversibly inhibit
disaccharide degradation enzymes, delaying the absorption of carbohydrates, and can also suppress
post-meal blood sugar rise by absorbing glucose throu ghout the small intestine. In this study, a-
glucosidase inhibitory activities of Phellinus linteus mycelium extracts with different extraction methods
were investigated. As a result of measuring the a-glucoseidase activity of the Pellinus linteus mycelium
extract, the concentration-dependent inhibitory activity of ethanol and hot water extracts tended to
increase. However, the ethylacetate extract did not show inhibitory function. At a concentration of 10
mg/mL, a-glucoseidase inhibitory activity showed the highest activity in ethanol and hot water extract,
with ethanol, ethylacetate, and hot water extracts of 72.25%, 41.87%, and 69.47%, respectively. On the
other hand, it showed lower inhibitory activity than the positive control group acarbose (68.75%), but
ethanol and hot water extract are likely to develop functional materials that can prevent blood sugar
increase. In addition, this result shows that the Pellinus linteus mycelium extract reversibly slowly binds
a-glucoseidase, and exhibits non-competitive inhibition. Therefore, it is said that Phellinus linteus

mycelium extract shows the potential to treat diabetes diseases.
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