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Flavor Characteristics of Gondre Essential Oil Separated by the Hydrodistillation Extraction Method

+ .
Hyang-Sook Choi
Professor, Dept. of Food Nutrition, Kyungin Women's University, Incheon 21041, Korea

Abstract

The purpose of this study was to investigate the flavor characteristics of Gondre (Cirsium setidens Nakai) essential oil. The essential
oil was isolated from the aerial parts of the plant by the hydrodistillation extraction method and analyzed by gas chromatography
(GC) and GC-mass spectroscopy (MS). Seventy-eight (90.28%) volatile flavor components were identified in the essential oil from
Gondre harvested in May. The major compounds were hexadecanoic acid (44.84%), phytol (15.57%), 6,10,14-trimethyl-2-
pentadecanone (5.62%), and tertadecanoic acid (4.77%). Seventy (90.72%) volatile flavor components were identified in the essential
oil from Gondre harvested in September. The major compounds were phytol (24.18%), 6,10,14-trimethyl-2-pentadecanone (15.59%)),
tetracosane (8.87%), 2-methyl eicosane (3.55%), 6,10,14-trimethyl-5,9,13-pentadecatrien-2-one (3.12%), dibuthyl phthalate (2.35%),
and viridiflorol (2.33%). The flavor components of the essential oil from Gondre harvested in May and September were characterized
by higher proportions of aliphatic fatty acids and terpene compounds, respectively.

Key words: Gondre, Cirsium setidens Nakai, essential oil, flavor characteristics

M B L AoRE 979, 29749, 1YAT, HEAYLT 5

o] &4 QtH(Lee 5 2003; Oh 5 2015). LEFH = ol &

e st serders N 242100 39 947 ol REAE B8 ROl o s &
S(Cirsium) A2E Skl Aur AYSHE AlBolth ® B BURRE A§3 599 Fulot E7fo] FolA]

5312, S, 24, vlEh A 9 B Sol BREe] T Bof REaUEOR 4ulo] Frletn glow], 1 gt
UL, Aol =2 ““"Zﬂi QA= HA F| L 4H]7} of 73, F=, F4, A= E o]-&HtH(Lee 5 2006). Y¥HA 0
7kt QITHKim 5 2021). ZEd= vt S5 olF 2 AAfF= AF A7) w2t §8 27 2% o], &
Ae] W2 AR A Y =2 AYPA WA A ST, = 56470 85t UEE 48351 7ol &5t
T2 7Y% AR E3ESFHKim TJ 2009). LR Goj A= o] 2t2 B8P/ st} oA L AAFRL 5690 2
289 g HedE e uERo AMES 21 Sl gobar, Aot 7RZE AfF ko] T A o AR
289 AL THJAAE, thE 0|l E= AR sh=tl, 7t, 18, A8 5ol B5°] Atk gHA Ut
A, FHol YA AetnE EATHKim TJ 2009; Oh 5 (Lee SJ 1966).

2015). Y7L A= AAZ LR 2000] Fo] LA Sl I3t &5t JAFAE AES He4 FEE 71
o, ofAlo}, §§, otz g7t HolH| 2|7} 5ol EREE ] Q= gt St &g e, g9 53}, 7 BS Z-E(Mourelle &
o], Sugtel= 12F0] ATHKim TJ 2009). <ol A-4g5} 1989), &3 R A2 9] 43} o} & IH(Ingelman-Sundberg

' Corresponding author: Hyang-Sook Choi, Professor, Dept. of Food Nutrition, Kyungin Women’s University, Incheon 21041,
Korea. Tel: +82-32-540-0272, Fax: +82-2-540-0275, E-mail: hschoi@kiwu.ac.kr
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5 1988), ¥F-2A4 7+7435 S A} (Ferenci 5 1989) 59
Aejgdo] Harg vf 9t} | Aol Qstd JAAE
A& otgAd, 2HEH 52 E3T 4 T SR
Lol=ER7t epEo] Qo] FUF, I, T+ 5ol AUt
UL HHFZE 25 FTH(Park 5 2019). 4] =ofo]|
M ZEFE E8otee A7t vy &ds] ¢Eo,
L& 83 55, 9, IR, AASEY o] A
T N, AR S JHA 7 ol A=A A%
7S AE AN EA ZEHE E8otE= AT B840 i
Z5 3 9thLee S 2014; Park S 2021). E3F A1 B-S $27]
SOt dojx= 7] SFHEQ FREEe] AEgA 7
5ol HAHA HE A7 D YEF2 37l TgF A
T F7keka ok AEE 3571 SRt dojA= HR=
F2 " 2 (terpene) SIFEZ FAE 0] =Tl(Heath &
Reineccius 1986), ©] ‘J&5°] A& F7|/JECIHA T4t
st g, T, I 59 aFs g 7sS AYe
AoZ BIE T QrtHLee S 2011; Lee S 2017). 1L}
=9 7ol gt AAHQ] A= vnlgh Aol
AT S Aol BF717F 23 dEigRlo] HER, 2
TFolAE 59T} 9¥of| =B LEFE e R FHhg I
78S 24 5tAL shlth e 9 Iy U8R A
T2 &HR E ARG A o] {83 FEE AFT 2N e
gt &8 EobE BMsHA st S AR RO 4] 7 2
A

dAE Zgoll 789 712ART 2 Aot

Hidd

Mz = 2y

1. X

B AYof AMEH Z=d(Cirsium setidens Nakai)y= 73 H %
BT SN A 2 5Lt 9do] S2ste] Ao
g3 EEAE 79 F BEo] Ault TxolA Al
Az 3 AR Attt B 4R 54E st
WEEEEZ R = I-heptanol & myristate(Waco Pure Chemical
Industries, Osaka, Japan)S ARSI, AAE EXo AL&H
GC ¥ MSo| &8st ¥FxEZZE Sigma-Aldrich Co.(St.
Louis, Mo, USA), PolyScience Co.(Niles, IL, USA), Waco Pure
Chemical Industries(Osaka, Japan) 2 French-Korean Aromatics

(Yongin, Korea) A& ARR-513iT).

2. drdE F=
AAAAE FE22 9 hydrodistillation extraction BIHH
(Schltz 5 1977)2 Wgstol A8t =, AZH AR
300 g AlESHe] S5 4 LE 9L 4A7F 3% clevenger-
type A}X](Hanil Lab Tech Ltd., Seoul, Korea)Z $+%57] $55}

o T

T

B oo o 3B

s
ol
2]

29 ARY A FIEE BAS Agilent 6890N
GC(Santa Clara, CA, USAYE AR5} t}. Column DB-5(30
m % 0.25 mm i. d., film thickness 0.25 um) fused-silica capillary
column(J & W Scientific Inc., Folsom, CA, USA)S AM&-5}%
I, AEE 1 uLE FUste] 70TAA 283 A% o
2C/min®] £E== 230 C7HA] AGAI7]3L o]F 2027 74|
stich FAT 2 HE7] 2= 2447 250 CE A5,
ALE carier gas® ARESIO] §4 1 mLminZ Stk
Linear velocity™= 22 cm/secZ, split ratio= 50 : 12 5} O
717124 33] A5t o]ojA GC-MS Ao AREH
GCoF #4 212 f9k TYshen, MSE IMS-600W
MS(JEOL Ltd., Tokyo, Japan)S AM&35}3ict 7] AES &
o15}7] €J3l JEOL mass spectrometer®]] 1A% Wiley library %
NIST Mass Spectral Search Program(ChemSW Inc., NIST Database)
9] glofE] AlAHlol Q= 7|EEE T mass spectras B 15}
Aot FEH BF9 P AES WREEEEE [-heptanol
9 methyl myristate(Wako Pure Chemical Industries, Osaka,
Japan)2 ©0]-&5}o] weight percent(Choi & Sawamura 2000)%
BRRE AN

1. 520l

2289 7R S YoM &5 o= 4
BES SAUE Table 19] AA8FIT

5o #% ZEFN 5T ARolMe § 78F
(90.28%)2] WA 3F7])/dHo] E91% ] 17, hexadecanoic acid®]
Stgo] 44.84%% 7 =90, 1 th2-O = phytol(15.57%),
6,10,14-trimethyl-2-pentadecanone(5.62%), tertadecanoic acid(4.77%)
%0 2 YEFGT) Hexadecanoic acide= A1Z0] d2] £451=
Apite g Fedo] v ohfrEo Jlon Tu|EAte R
=Wt (ensen 5 1978). A= 2o HH, A=, &, 7 T
o] 24 Aol ARE] loH AF7HE Atjoly 5t
FE ARolA BHA o ANEEE A4l th(Arctander S
1969). 2 Aol A o] SFHE-2 5ol AF T 2= A/
T8 ARl r gl er o]y Ao A Fofl AFHTT
AAZEE & ARAME FH ROz FIHUTH
(Choi HS 2016). Phytol(3,7,11,15-tetramethyl-2-hexadecen-1-ol)
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Table 1. Volatile flavor components identified in Gondre essential oil

Volatile compounds Retenti(?n time i
(min) May Sep.
Hydrocarbons

Aliphatic hydrocarbons
1,3,5-Trimethyl-2-octadecyl-cyclohexane 53.027 0.05 0.70
5,8-Diethyl-dodecane 54.207 0.05 0.38
Octadecane 54.994 0.07 0.29
3,7,11-Trimathyl-2,4-dodecadiene 57.381 0.26 0.31
(E,E)-6,10,14-Trimethyl-5,9,13-pentadecatriene 59.969 0.05 1.95
2-Butyl-5-hexyloctahydro-1H-indene 65.811 0.20 -
2-(1-Methylpropyl)-cyclopentanene 65.927 0.07 -
Heneicosane 67.695 0.21 -
2,6,10,15-Tetramethyl-heptadecane 68.358 1.31 1.28
Eicosane 72.666 0.51 1.92
9-Hexyl heptadecane 73.506 0.51 0.37
Tetracosane 76.814 0.51 8.87
Pentacosane 76.967 0.61 0.30
1,1'-Dodecylidenebis[4-methyl-cyclohexane] 77.034 - 0.36
3-Ethyl-5-(2-ethylbuthyl)-octadecane 78.808 - 0.50
Hexacosane 80.795 - 1.82
2-Methyl eicosane 84.916 0.06 3.55
2,6,10-Trimethyl-tetradecane 84.192 0.46 -
9-Ethyl-9-heptyl-octadecane 90.125 0.36 0.29
10-Methyl eicosane, 96.935 - 0.07
3-Ethyl-5-(2-ethylbutyl)-octadecane 99.542 0.40 -
Subtotal 5.69 22.96

Monoterpene hydrocarbons
a-Pinene 5.719 - 0.28
3-Carene 8.033 0.05 0.27
a-Terpinene 8.340 0.06 0.52
Terpinolene 10.361 0.08 0.27
y-Terpinene 10.574 0.06 0.27
[3-Phelladrene 12.521 0.04 0.31
Subtotal 0.29 1.92

Sesquiterpene hydrocarbons
Germacrene 21.737 - 0.27
6-Elemene 25.225 0.03 0.32
Ylangene 27.492 - 0.27
Copaene 27.572 - 0.26
[B-Elemene 28.713 0.02 0.30
Cadinene 30.253 0.02 0.27

[B-Caryophyllene 30.820 0.65 0.26
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Table 1. Continued

Volatile compounds

Retention time

w/w%

(min) May Sep.
a-Caryophyllene 32.127 0.08 0.33
Subtotal 0.80 228
Diterpene hydrocarbons
Kaur-16-ene 65.297 - 0.41
Subtotal 0.41
Alcohols
Aliphatic alcohols
3-Butyn-1-ol 8.313 0.08 0.41
cis-Tetradecen-1-ol 64.562 0.86 -
2,6,10,15,19,23-Hexamethyl-tetracosa-2,6,14,18,22-pentaene-10,11-diol 64.290 0.41 0.51
2-Ethyl-2-methyl-tridecanol 65.881 0.05 -
Z-9-Pentadecenol 69.385 0.41 0.51
Subtotal 1.81 1.41
Monoterpene alcohols
cis-p-Mentha-1(7),8-dien-2-ol 20.003 - 0.42
Carveol 22.318 0.03 0.36
o-Mentha-1(7),8-dien-3-ol 58.722 0.05 0.31
Subtotal 0.08 1.09
Sesquiterpene alcohols
Elemol 38.069 0.12 0.28
Farnesol 46.672 0.02 0.27
Viridiflorol 49.746 0.07 2.33
6-Epi-shyobunol 69.632 0.03 0.31
Subtotal 0.24 3.19
Diterpene alcohols
3,5,11,15-Tetramethyl-1-hexadecen-3-ol(isophytol) 61.389 0.02 0.36
(E,E)-3,7,11,15-Tetramethyl-1,6,10,14-hexadecatetraen-3-ol(geranyl linalool) 65.130 0.15 0.44
Phytol 68.885 15.57 24.18
Subtotal 15.74 24.98
Aldehydes
Nonanal 15.342 0.04 0.29
Octadecanal 58.448 - 0.38
Subtotal 0.04 0.67
Ketones
Oxolane-2,5-dione(hexadec-2-enylsuccinic anhydride 20.624 0.04 0.28
6,10,14-Trimethyl-5,9,13-pentadecatrien-2-one 56.161 0.06 3.12
6,10,14-Trimethyl-2-pentadecanone 56.421 5.62 15.59
(E)-6,10-Dimethyl-5,9-undecadien-2-one 58.268 0.05 0.56
9,9-Dimethoxybicyclo[3.3.1]nona-2,4-dione 60.751 0.23 -
Subtotal 6.00 19.55
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Table 1. Continued

Volatile compounds Retenti(?n time i
(min) May Sep.
Esters
3,6-Octadecadiynoic acid, methyl ester 8.524 0.05 -
Pentacosanoic acid, 2-[(trimethylsilyl)oxyl]-methyl ester 53.515 0.16 -
Hexadecanoic acid, methyl ester 60.369 0.06 0.57
Methyl-9-methyltetradecanoate 59.701 0.24 -
Phthalic acid, isobutyl octadecyl ester 61.259 0.59 -
Octadecanoic acid, 2-(2-Hydroxyethoxy)ethyl ester 65.330 0.42 0.61
Phytol acetate 69.432 0.33 0.43
Ethyl-9,12-octadecadienoate 69.485 0.03 0.32
11,14-Eicosadienoic acid, methyl ester 70.119 - 0.34
Citronelly butyrate 70.339 0.06 -
9-Octadecenoic acid, 18-(trimethylsiloxy)-, methyl ester 77.467 - 0.31
Octadecanic acid, 2-methylpeopyl ester 77.568 - 0.29
Z-8-Octadecen-1-ol acetate 83.036 - 0.27
Docosanoic acid nonyl ester 80.171 0.13 -
(2)-9-Hexadecenoic acid, tetradecyl ester 89.738 - 0.29
Subtotal 2.07 343
Acids
Tetradecanoic acid 51.724 4717 -
Decanoic acid 52.302 1.79 -
Undecanoic acid 54.756 0.09 -
Eicosanoic acid 58.667 0.56 -
Hexadecanoic acid 61.722 44.84 -
Octadecanoic acid 64.743 0.93 -
17-Octadecynoic acid 65.525 0.61 -
9,12-Methyl octadecadienoic acid 65.717 0.15 -
Isopropyl palmitate 66.283 0.07 -
9-Octadecynoic acid 66.878 0.11 -
Subtotal 53.92 0.00
Phthalides
Dibuthyl phthalate 61.936 0.08 2.35
Bis(2-ethylhexyl) phthalte 82.354 0.07 -
Subtotal 0.15 2.35
Miscellaneous
(3a,53)-3,14-Dihydroxy-bufa-20,22-dienolide 58.582 - 0.32
3-Acetoxy-7,8-epoxylanostan-11-ol 58.889 - 0.31
4-Methoxy-, 1,1-2H-1,4-benzothiazin-3(4H)-one 60.409 0.06 0.34
7,12a-Dimethyl-1,2,3,4,4a,11,12,12a-octahydrochrysene 60.462 0.17 0.28
11-Oxa-dispiro[4.0.4.1]undecan-1-ol 69.292 1.01 1.21

Octadecamethyl-cyclononasailoxane 69.532 0.03 0.43
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Table 1. Continued

Volatile compounds Retenti(?n time i
(min) May Sep.
1-Acethyl-20a-hydroxy-16-methylene-strychane 77.881 - 0.27
4,8,12,16-Tetramethylheptadecan-4-olide 78.775 0.76 0.28
9-Desoxo-9-x-acetoxy-3,8,12-tri-acetylingol 86.071 0.05 -
3',8,8'-Trimethoxy-3-piperidyl-2,2'-binaphthalene-1,1',4,4'-tetrone 86.688 0.34 -
Trimethylene oxide 91.465 0.52 2.07
1’,1’-Dicarboethoxy-1a,2a-dihydro-17a-hydroxy-3’H-
cycloprop[l,Z]anersta-1,4,6-t§ien—3-one o 97.020 051 095
Subtotal 3.45 6.46
Total 90.28 90.72

2 H2H 33E § @4 2072 #49 HeE 29 SRMEo]
o A5 =M Al SRR Y HREOE A& 27
o] ut¥d uwj 7R o] BYH= stgtER, SEof FERt
LY Afrolls 1557% rE A= YERT 6,10,14-
Trimethyl-2-pentadecanone- hexahydrofarnesyl acetone E+=
phytoneo|2t1L e E2|= SRMHEEA P+, FAIS}, At
24 9 0T AYgEe Ade AR EiuHH
(Oyinloye - 2020). ©] 3= HH, Q&7te, AE o] &
A o]aL S 7t F7]/4dEolH, o] Lo of2] FAA 4
rE R R LA e, S AHfRolM= &
Zt, QBN 4T THE Aor A UTH(Choi HS
2016; Choi HS 2022). H|Z]AEALC R EZ]& tertadecanoic
acide B9, 7Y Y, HE 5o EA5k= AAte 2,
59o] £ L mRE 53 ARolA 4.77% RE
Aoz FAE AU

2. 90| ket ZEg|9 eV|ME
odo] ot LEHOAM FEF FRolMe F 10F

(90.72%)9] &g F7]d&o] SIF AL, phytol 2] FeFo]
24.18%%2 7MY E9tow, 1 T390 =& 6,10,14-trimethyl-2-
pentadecanone(15.59%), tetracosane(8.87%), 2-methyl eicosane
(3.55%), 6,10,14-trimethyl-5,9,13-pentadecatrien-2-one(3.12%),
dibuthyl phthalate(2.35%), viridiflorol(2.33%) <= °. &2 LEFTY.
Phytol:2 7120l et 37 AH-RollA 40% o142 =
<= TrES B AR 2 (Choi HS 2016), & Aol A 9
of et 2= ARIARE 20% o139 w2 FFeS
Rk o] =2 F, Aol At dFo] ik
HE al(Lee T 1999), =42 H|GAH A AASHE FE

AAste A7l Q= ACRE K 1EQrHPhoenix &
1989). Carvalho 5(2020)2 phytolo] &S 36l GZA]

Ao fohs okefotd S4E MK glow, 59
ol witalololH WHREI} WA 27] ZHS AT
Y &3+ S SeIsHITt Eak phytolo] AT H5e]
Z WhS-2 GkBHAYIE HHOE I8 HAIHS BEY WX

99 &of 2.35% $He-E Ao 2 FolH dibuthyl phthalate
BABH AfolXx gelE AdEo]™(Choi HS 2016), &

59 ¥4 (Okuyama 5 1990)T = T 9l &2 o]
t}. Viridiflorol2 thFet A& Hf &of RE F=4
Z(Acha 5 2019; Akiel 5 2022), N|ZAIES &3 {4bet,
HF 5o ¥ 27 A= EEE BIE QI (Akied 5
2022), £3] HET] 2] 1A A1 Yok (Melaleuca
quinquenervia)® 3SFSHERO] FQ3t AJEo|ti(Ireland &
2002). Yokd= 55 9 mtujobrr|YojlA] Atz AER
T35, 557 A% HE gstol]l E50] e AERE gHA
Q10 ™, chemotype 29] viridiflorolo] 13~66% o+ 0] 9lo]
chomotype 13} F-EE= F83 F7|ZECE dHA Q=
Hl(Ireland 5 2002), 9¥el 428 L] HRollA= o] 4
0] 233% TFE AR FRIEA

o9 rfr ok liliH“ 42
o
B¢
)
pac)
|o
il
°
s
e
N}
mﬂg
2
.
1oy
rst
ik
I
s
=
x
_l
e

3. Hydrodistillation extraction 2oz £2|gt Z=d
Rl gV 84

5¢o] g3t Lud R £ ARY FAH4ES
hexadecanoic acid, phytol, 6,10,14-trimethyl-2-pentadecanone,
tertadecanoic acid= AX| F-8-9] 70.8%= X}A| 5}t 949
gt Lo ERE 5% FJRY F8AHES phytol,
6,10,14-trimethyl-2-pentadecanone, tetracosane, 2-methyl eicosane,
6,10, 14-trimethyl-5,9,13-pentadecatrien-2-one, dibuthyl phthalate,
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viridiflorolZ X F-5-9] 59.99%E *}X| 5}t 541} 9Yo
TR 2EY|9 RS BE7IEE Fig. 19 AAISH
i, 78 7482 Fig. 200 AAISHAT. 59 8kt &
#9] BR/d2olle Ao 9kdol wqtow, 9ol et
28 FRolMe Hdelrd R, ISR/, AR, dAHER
59 ool 3T &, 5ol et =9 FRAdEol=
tetradecanoic acid, decanoic acid, octadecanoic acid, eicosanoic
acid, hexadecanoic acid, undecanoic acid 5-2] X|H}AF g-5Fo|
E2 W, ool AFT =9 HRAdECl= 6,10,14-
trimethyl-2-pentadecanone, 6,10,14-trimethyl-5,9,13-pentadecatrien-
2-one, phytol, dibutyl phthalate 5-2] 3ol &4 UeFgT. o] €
o % a-pinene, 3-carene, a-terpinene, y-terpinene, [3-phellandrene,
germacrene, carveol, S-elemene, ylangene, copaene, [B-elemene,
cadinene, B-caryophyllene, elemol, farnesol, viridiflorol 5-2] &
LHEH 94 AlAFHEH 59| HEHRF gFgo] 99
TG 2EH Y FRolA B =4 TFE Aoz YEhTh
a-Pinened ZL-HEZHOZ AU 9 S| (HHFS e
=42 2oy HErkE E ST W ARSEY
(Arctander S 1969). 3-Carene> AHOHHIE. &, 29 59
TR ARo E&EHe= ELHZdHo|thArctander S
1969). o-Terpinene F2o|L} AEF FIE v B4R
40 ppm 013} FEONA A} SAG FE PAL L

A= E%E WM, y-terpinene 3{HFS Y= SLE 0]
3/HE 9A] 40 ppm ©J5t FEOlA= A TEF FE
Wh(Arctander S 1969). Germacrene2 E&5t UHFS U=
A A F = 2 #lo] ™ (Arctander S 1969), B-caryophyllene> &
H, 22ulE]E 23t oot AE9] Aol -f-E AlAT
| = © 2 (Arctander S 1969), Altol et Ftayt, FAS
a7} 5o] H1E v} thAmiel 5 2012). Elemol 23t
W May
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Fig. 1. Constitution of functional groups of flavor
components from Gondre essential oil.
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Fig. 2. The major flavor components of Gondre essential oil.
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o] 4] 2&3F HQoAL E 78F(90.28%)2] I 1A
Ho] i}?lﬂoh_ hexadecanoic acid®] §FFo| 44.84%= 713
=%k, 1 22 = phytol(15.57%), 6,10,14-trimethyl-2-pen-
tadecanone(5.62%), tertadecanoic acid(4.77%) <=0 & LEFGTH
9o et ZEFoA FEIT ARolAe T 0%
(90.72%)2] S/ F717dE0] SR UL, phytol®] Fgol
24.18%=% 71 =9tow, 1 th29OF 6,10,14-trimethyl-2-
pentadecanone(15.59%), tetracosane(8.87%), 2-methyl eicosane
(3.55%), 6,10,14-trimethyl-5,9,13-pentadecatrien-2-one(3.12%),
dibuthyl phthalate(2.35%), viridiflorol(2.33%) <=2 & LEF}TY.
selo] 8kt 2EAo) A9 Rel Agate] Fao] 9k
o5, o9o] 4ahet ZEA Y] FRINE HeleLT, AT
257, AER, dlad2s 2 dad SuEe gl &Y
o zEdle] 1A A W AERee] Z2A o
ol 983 ARE AT Bt ohfet Yulof AL
PR AT 2RI, 4B Bofol Al 4Bz
8 4 B4 Bl Zuold $8% AR AT E 5 9

Aot

o it oR J
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Abstract

The objective of this study was to determine the efficacy of a natural product of cherry tree (Prunus serrulata var. spontanea:
PS) as a test substance for improving cytokine and ovalbumin-specific IgE using an ovalbumin-induced asthma disease model of
5-week-old male BALB/c mice. Lung tissue pathology was analyzed to confirm anti-inflammatory and asthmatic effects. As a result
of examining the effect on changes in inflammatory cells in bronchoalveolar lavage fluid in an ovalbumin-induced asthma disease
model by administering the PS sample, total cells, eosinophil, neutrophil, lymphocyte, and monocytes were significantly decreased.
Concentrations of cytokine-based TNF-alpha and IL-4 and immunoglobulin E in serum were significantly increased in the
asthma-inducing negative control group than in the normal group. However, high concentrations of PS decreased them. In
histopathological examination of the lung tissue, it was confirmed that inflammatory cells infiltrated around the alveoli and bronchioles
were increased in ovalbumin-induced asthma disease model. After administration of cherry tree extract, bronchiolar morphological
changes such as mucosal thickening were slightly improved. From the above results, it was confirmed that extract of cherry tree
significantly reduced inflammation expression and tissue damage in alveolar tissues. It was also confirmed that the cherry tree extract
had an excellent efficacy in improving asthma inflammation.

Key words: Prunus serrulata var. spontanea, ovalbumin-induced asthma disease model, anti-inflammatory effect

Y9loz FRSo] 2ajo] E42)7} %obA T rk(Kim BH
2019). FAL T/ EGES Eo e TRt Qap 4
< Holx Aglolct. 7hHel 7] 7| RA} 2 A7kl
tet FEE0 Wels 337 Y, sEE EH

g, 71" 59 ¥Eo] Sl A"e® Ao EtH(Asthma
Treatment Guideline Revision Committee 2022).

OECDOJ A T3S -2juhet A4 AFYES 20199 7]
2278105t ) 2= H|OECD =712} fin|ste] W2 0]
U, OECD 2715 % olmdezo] et 27le} wlmate of
A3 =2 4Fo|t}(Asthma Treatment Guideline Revision
Committee 2022). AP F FHES Aol HOo g, 54
O 2 & S0FE EolA= F2=2 700 o 1LFFONA 6~
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3
ARl =g g Z o7 d&EHEe U FHES U
ol Zow o,

HAS SUSHE e S8 el 99 Qe T8
= ohBaek K 2020). §-44 QA= 4 27| Eo] immunoglobin
(IgE) |, Y= A (cytokines, chemokines 5), T YZ L HH
9, SARE, A, 7HEE, BiRt Sold, 844 aks 3
AR, 719, 7, 4, &4 5°] ol &3ttt
(Kraft M 2006; Lee ‘5 2009; Yoo H 2015; Chung M 2016). A
A2 Tjoret E4€ AU 9o} sfke] Bt 2igto] oe
2 A9/ AR, JAHe R B 587 243 B
of #4 57} S0, Melska o2t FEu et 7%
354 502 /1% Aol Yehta, Westdons 54
4 9% vt g wAE FEds0) 1% 2 5o
H, A3t ¢ 7=/} (airway remodeling) O & 7|E 9] L
W7 SR = th(Slade & Kraft 2006; Yoo H 2015).

A A5 A9 A UQlo] B e Wolske A
o] 7} ol dAolu, AAZ= A9 E7F55tY oOFFE A RE
ZA o7 851 9 tkJung JK 2017, Han JH 2019). HA]
A mipgo] BRSHL 427} ol 2, F44%37t @A H
H SgA o] TAsh= 5 =2 H-&Z Fadfof of
I AFEE E3F =obd 4= QIth(Kim SH 2012; Park JE 2022).
7Vg BEA 2470 FYLE R0l EE S ¥ 5 O
g A5 YEle 35 A (Han TH 2019)0]H, A
QAAZ1A] F]t RHAZE SRR ERE, EA7EA] Hol At
|5 YT M= LER0|E AuA= ot et
FAE-S SHISHAL Qlof, FAkgo] Qle HIAHZolE A&
o] | &A7F asitt. o2t AA| oA 9] FA-8-S At
st Mg/ SHE Ao, Tols HAER] A= 5o
FE FE3N A4S E83 HAE 7|5 FIS A=A N
o] YEI}I ItH(Newman 5 2000; Choi OB 2002; Koch &
Waldmann 2005; Kim YS 2021).

WU & ABES NERE, FAE FUAES
53} 22 Ago] tg B4 AT o] Hgte
&g o] Y(Choi 5 2013; Kim 5 2016; Hong HJ 2019;
Hong 5 2019). HU5-<(Prunus)2 70| ¥H(Rosaceae), Y F1t
2ol3} (Prunoideac)oll 534 A|B 2, Bl oA &
30 Jung HA 2003), -2/1}e} Aol 200150] A4}
T QAtkOung YH 199). SLFR o= Bele AFe 4%
oH], BE, FAY, A5 55 A8k 5Hog S&8E
THHong HJ 2019). T3t YHYUT(Prunus yedoensisy= T5
Ago|u} o7 B Aol o|-&&w, Su]ef A Shu(fiE
) Ex JuEds AR dEA Atk(Yang SA
2013). APHWR(Prunus sargentii)?] 735 A1 3409 &

o e

2 oX

S FUE 3 BAHT Y S(ung HA 2003), B}
5 & AE559 HAEEAY a8l digh A7 g
5] YEbAL QIt}. Prunus cerasoides= 8%, 935 U A A
22 9% A% 9stoz AgEo] SO (Manandhar NP
2002), HI2HcolE, EtEo|E Y HE 5 A €48
E 43519 th(Bahuguna 5 1987; Poonam 5 2011; Fatima 5
2013; Jangwan & Kumar 2015). TSt Kim 5-(2020)2] Ao
ojstel WL 2E80] JBIY HEE o AERA T4
= 2= ZoE WEAEoY HAas Aqte v|H[sih

H AI1L 558 47 BALB/c miceZ ovalbumin 8% &
JABE e FAst0] APEA R (Proms serrulata
var. spontanea)2=9 AAE(C]3} PS)Q] Foj& QIgH o]
E7}Q13} ovalbumin specific IgE 7HA &5 4519 T
5 w7 9 A4 T5E Gl Sk

~

RIS

1. AlREE M=

H Lo] AFR3 A EZ2EE(KPM027-056)2 A E2
St (Dagjeon, Korea) =4l EFEE 2P O 2 HE Q¢
Hh2 AP A SRl WU 258 A] S Prunus serrulata
Lindl. f. spontanea (E. H. Wilson) Chin S. Chango]™ &g
A A =5 Y= (https://kobis.re.kr/npeb) £ 0] ] o] 55| o]
Ut FojTe] HuyRo] £7] 1] FEY FEEEA gt
U2 AR oA 20059 AF AT A1EA|(100 g)
£ S4Asto] B3t A2 methyl alcohol 95%(HPLCH) 1 L
of A7}s}to] 30 cycle(d0 kHz) %21} 3% 7](SDN-900H, SD-
ULT RASONIC Co., LtdyE AR&3}o] AL20)A4 1,500 W, 158
Z50 A stHA F719 12082 A5kl o 2HQualitative
Filter No.100, Hyundai Micro Co., Ltd) & 7H¢} ARSI =&
(64199 A

2. UPLC-Q-TOF MSE Es&t giMEZ =3

FE=2 9 29 ¥, 459L UPLCQ-TOF MS& &
A5tk thAIES UPLC-Q-TOF MS A AEl(Vion, G2-S;
Waters, Milford, MA, USA)S o]-&3}lo] BA59th Al2E
0.1% ZEANS Hiote B2 B3-S AA, column 2
T 40C 2ACE F£ 035 mLE €& A|7|+ acquity UPLC
BEH C18 column(2.1 mmx100 mm, 1.7 pm; Waters)7]7]o] A]|
28 Yo et P4 % 24 A7) BE
O] 23KESI) BEE ZH= Q-TOF MS A|AF! oA B4}
ot TOF MS H|o|& 9] A0 ¥ 50~1,500 m/z, 270 A|7F
02%, BAT W AEY 2 WY 273,25 kv H 40 VRILh
= &2 800 H 900 L/ho|w 2Ie+= 400Co|1, Y& =



174 Ut - 0

= 100 CHT}. Leucine-enkephalin((M + H] = 556.2771, [MH]
= 554.2615)2 TAMAIE Q] A = AL E HASH] 9
S 9=F 035 pl/mind 10% Fa42 2= AZ7]0)
o5l FA =t = oA FIZ(10~30 eV)5to A MSMS
AHEE A mi A% A ol FEE Fekls
A=F 24 g|o|E+= UNIFI version 1.8.2(Waters)S Al-8-5}0]

APt

3. MEEE A=EZ

BALB/c mice =% 559 40utE]E o2 Gighto]
Q T (Eumseong, Korea)of| Al LA3IET L=F A 22+2T,
ASE ZA 50.0£15.0%, BYF7] 124]7H07:00~19:00:F
F7]), 2EZZA 150~300 Lux, $7] 3l4= A7 10~203]

5 A5 A= SPF(specific pathogen free) 27 5o 5-& A}
S (polysulfone, 331 Dx159 Wx 132 H(mm))& ©]|-&35}] 43
2 At A Aol B2 o AAE WA At
WA A5 542 sto] A2 E ol wet 7d7e] <3 7]
e A5l g S EAIR o] %St &, uHo] 18] dut =4}
= WS =377t %Ec”oﬂ As& AAASE &
33}3’— ASHste}t dnt 4= 21 T AS5 7ol ol

o] gl =< Yt AS= %55}74] =< ik
AT EEE IFPARRE LUHE-E4]0](20% protein, R3+,
SAFE Inc., France)S (5)$-Aulo] 9 gl 4] Jtujjslo] Fo]7]
o] AlRE HolA AFAFH AFH 8= UV ER T 3
EHZ oI5 FA$E 250 mL polysulfone S50l dol =}
FAFGH sttt AIPEEE Fo&5o] 9 Fogdd
of A X]-Xi%i Aot 5 H{49} 33151 sonication 305
7t St & ARE-51 A £H|(DAZ01, Fuchigami, Japan)E o]
sl 73%04 spact.

orl r“

X

£ o

™

4. Ht=AlOvalbumin) RE LHIZI|A J|ZEK] &4l
=20
o=1L=

G271 7184 HA sERES FE5] flsto] 0, 14
day©l] ovalbumin(20 pg OVA(Sigma, A6075) )/1 mg aluminum
hydroxide(Sigma, 239186)5 200 ulL/head/PBS(pH7.4) &3O
2 87 342 st 15945 B A8Ed
(HS)y& 100, 200, 300 mg/kge 22} 5o skt —r°4°“
g2 10 mUkgC &2, 7|AE Fol-8F-2 2 ST ASS
7|0 R AESHAL, Fo A AREES & AAYRH 4
& FolU7HA] 24 FEEAF & 1593HRE 9333
TEdFAd 21, 22, 2392 A FoE AAISHATH(Jung
JK 2017; Natural Medicine Research Center 2018; Han JH
2019). & A9 AMAEFS AlAFE A, &, LsERE 100
mg/kg, 200 mgkg, 300 mgkgC 2 HAAsIAT. &F AH2

_,4
Eﬁi‘
nd
o]
of
o. (o]
ﬁ
Y

m 5(2020)2] Aol 5 Prunus cerasoides < Y5
2o gjgor we 5zo] Baiy ojsBIRe
SEaL 9lojA 100~300 mgkg &% HHAIA S 5k
e AEREZ SRS A= 250 mykg
oA ool Sl 2TE B =M of Aol 2
2 275ty Th 2~-34719] =424 Tk 9 Ao 3
o1 crge) Segol et ABE LS Soisisict, ol o
2o JgEAALE EE]:OE B+ Yol AT vlA]
o} B3 U 2R 5k1 7Y & AR HE 50x15%50 em 7]
2 = AR} Qo] @11 BA}7] Nebulizer(0.15 mL/min)2 155
7 71702 AEEE 38 5 7 wAstelct 21, 2,
23 day©°ll 3% ovalbumin(Sigma, A5503) in PBSE Ultrasonic
Nebulizer(NE-UlZ, Omron, Japan)Z Lot} 3087 SQA]
3 7 4EAE Srstgnh AgEe x%x]—x]o]:,L(Gl)
° HEHLJL(Gz) HS A%E(100 mgke, G3), Z5%(200
mg/kg, G4), 1 '5E (300 mgkg, G5E & 57) F-2.&2 FAIs}
Stk & Uge APEE Tl U A8 HEFolAE
= 18 T_f/\é]' o, FEETHA 191¥ 54 21
HE A 43795, DEAA 20209 29 112 HE A 169773)
o BAstel 3R AAAT4 FEAY LA AACLO
3]912 E3t0] 59159 E: IACUC2204-015)S o} 213y
319, A|Y9 RE AL LA ATA AF=E S

g 974
2943 it 7ol 2Jgto] YA,

ﬂﬂ“’

_,d
)

10 Rt ook e 5
o Fo

op
' ol

=
o
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A& 712E F AR Ho] Mg Lua S el

< Wi S, AFE LT ARl 7Y SR S
5ttt 239 kA ovalbumin EYUSE T 244]7F0] 7]
Aojl 24U2 @A) FESS MY Sacrifices %135}

HA N A3 & BALFE A F5}F] neutrophil 5 5Z9] H
o4 SHISISIE ol 17 5 QA S Wil
AEE F7|Ao7 2431F A, A7 7 285 A 242 4
ST A7 B2 T HOgE AEL UAIS
VLA L I kvl 4 Flh WHE elsisLe
o A% A
F8 A7) ¥ 22 X—q.%ﬁ}i Nttt S92 10% 22
wRIgolo] THAI F HAE suing AAsH2ict. oA 2t
ME H2A2 AF Aol F& YEsto] HsHct.

6. 7|ZHXIH ZM|Z 2 (Bronchoalveolar lavage fluid) £2|

=2 49 %o 222 3WA7]7] Ao U]-O/\E |
F(rompun) ¥ L THHalfaxan) S o] §3te] wHHAIZ] 5 7|
A AdE fIste] & R91E ARt 3 718/A 9 7}"31]‘51%
Adaioict. 7iHE g B9 Ael4% | mlg FAIE o]
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of FY3t & 23] =&A|7|HA BALFE 3]55131tt 3
BALF= 4,000 pmef|A] 387+ ¥4 E2|A1A A2} 4
42 47 FASAH. AFAL 70T Hsto] 150
UL RBC lysis buffer& @1l cell2 resuspensiondt & 350 uLo]
RPMI1640(10% FBS)S “dolF= AL 23] st} 0.4%
trypan blue®} cell& 1:12 &3} & hemocytometero]| 4] o]
08 AZ$E A5

7. JBXHENEY L] ASHE 24

71 BAHZA| KO ZHE A EE Foto], HF 89
2-H(RBC lysis buffer) 0.2 HE1E &3[4]7] & 1x PBSZ
F-RAIZI. Ff & cytosping ©]-&35H% 1,000 rpmo]| A 102
2 B2E T Sefol= o] PAAH A2 T Dt Quik
890 FUSHT. GAsold AEL FoLav] A (Leica
DM2500)0.% AZO] o ok P, Aol 5
o] wa} off A M| % (macrophage), Z A (eosinophil), F I
(lymphocyte), &/d-(neutrophil)= F-£35k0] 2 M| 5
2xstsi,

8. && Mslst E4M(Biochemistry)

A s}ekAE-54 71(7020, Hitachi, Japan)Z2 2hd ofu]i-
710 S A(ALT(GPT), OFATE|O|E  oju|l7]Ho] a4
(AST(GOT)), @H 8 2 A 4(BUN), Z.&|o}¢€l 2l (creatinine), &
2 2 6| 2l total potein), L5-7] (albumin), o] E Tlsh= A
Y|o]Z(LDH), 2379 *(glucose), &4 &]ZH(total bilirubin),
QkZ+e] L AELolA| (alkaline phosphatase)S £-45}3 T

9. ARB-50| IgE 5= £

guEE e Lofst /AN EA AU BALDT} U
Uy ddE1-Eo] [gE9] % OVA-specific IgE Assay ELISA
kit(IgE, LOT: ME-22A1, Richmond, USA)2 ZA3}%1, kit]
ozl EEEN FFTAE 720 = FEE A

10. AIOIEFIRl S= &3

AT EERE £ FH 2 ERE TNF-alpha(BMS60
7-3, LOT:234889-017), IL-4(BMS613HS, LOT:262333-003) -5
& ELISA kit(Invitrogen, USA)E ©]|-&3}o] =43d}o] kit W
HEZ8HO] FFTAS 7|F0 2 55 ALbsiat

1. o =29 Ha|sty] B2 HME, 4 ¥ 2

2 AdsEY ¥ 23 F LER 232
paraformaldehyde -8 A 24417t 1A%t v s -8
o7 nAsto] E5Z A&t £ microtomeC 2 |

22 YE2 A7 BA] BE ZAAHOZ 25 im T/ AW

2 YgF s 175

RHEO1A] &elol= gio] 22t HaAIZct. Teug AAS
7] 3l xylene, xylene+100% ethanol, 100% ethanol, 95%
ethanol, 90% ethanol, 80% ethanol, %4 &0 2 43} FH ).
¥ 29| FEetH ¥skE E7] 9I5to] H&E(Hematoxylin &
Eosin) M-S $951¥tt. 22 &Eto]=5 hematoxylin &
oo of 4% B FUT T, FRSE of 58 B A7
T+ 0.3% hydrochloric acid alcoholZ H}E A]7to] EHAA]7]
T oA ZRAE B3 F EosindlA] oF 22 Sk A7)
S 539 AEA 2 Gy S 3 thE coverslipE H-2 F
synthetic mount media® 11Q5tHt GMHE ZZA & 35ty
WAeR AmAEE] SAYRe Wukel 210 3, ¥
&AMl Y A 52 FHISHY Wl A== st
At #H 2A W A718A] BolA sA ME A 3
Aol Bu|Z 243} PAS(periodic acid solution) FA-&
A Ejojzl 24] &Eo|EE 587F 0.5% PASO]|
| ZFSE T T PAS B0 1532 B9
587 3+ T+ hematoxylin® & 20% 7t
ot 283 o 229 A Ao gt A
215111 A M-T(Masson’s trichrome) A& 4=

2 &zlo]EE Bouin’s solutiono]| A 56°C
o LA B9 DHARL, SHAE oF

4
o

ol

olN ¥R
f1ac
4 3 i Jo o2
1=

=)
1)
&
i)
ok
ok
E

ro o‘}% jlé e
oX,
H 1=
frt
¢
!

o}
2 59t 3+ th2 Weigert’s iron hematoxylin working
B 59 Qusiglth. Seol=E FHAE 10
B =0} A& 5t o} Biebrich scarlet-acid fuchsin solution .=
102 B9 AU 4§ 2ReE AN oS
phosphomolybdic-phosphotungstic acid solutionof|A] 5% &<t
U2 A1 1 HIE aniline blue solution®. 2 557+ GAsH &
=52 NSt HE2AHO0ZE 1% acetic acid solution©f A
£ B9 @A ¥hEE BRI SRR SE 5 AlF
ot FME o 222 335k ] (Leica DM2500, Leica
Co., Wetzlar, Germany) Sto|A] FAH e 2 P H3S Tz
saict.

12. 4 24

A A= P41 FFQXKSE; standard error)2 HA| 5}
ek AT GHY HE2A(G2)= o] FEEHA=AE
student's rtest®2 IFQI5}9tE EAEA AT ANOVA
(one-way analysis of variance) SA| A 2] 3t th2 = AAF
= Duncan’s multiple range test® Z+ o= A}o]9] 8-9]4S &4
H oz PZsto] So140] ek B7kE p<005 ol3hl 1
2 oYt SAZZ 1L SPSS vI8 statistical software
package(SPSS Inc., Westlands, Hong Kong)Z XML& Ay ZAx}

g 43
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F250] @4HELS UPLC-Q-TOF MSE EA3 Anp=
o231} Zch(Fig. 1, Table 1). 2441} 5 E2-2 shekanin
(tectoridin), methyl luteolin, hispidulin, naringenin-7-methyl
ether, sakuranetin, methylapigenin, acacetin(methyl apigenin),
genistein, galangin, apigenin, hydroxydaidzein, methylgenistein,
galangin, hydroxydaidzein, trihydroxyisoflavone, sulfurein, aloe
emodin, lucidin, baicalein, methylapigenin 5-°]t}. Shekanin
tectoridin . = & ETHH10]=9] AFRl o]AaEeHEo]
™ tectorigenin® 7-glucosidec|™ Foj|2te|ol EH|g]olrt
(Leguminosae)®| 304 2] & oj A= ol 7ol
4 R FEAZF gk AT W Alx =4 E4do] ot

LA H(Bae 5 1999) E3F A4S AEF A0 tfsho]
/\174 ANE Eo A4 2 Ay 58 LS 0]8-5t tectoridin®]
HAFAEES EJ}E H 15 o] tHSohn HA 2006). ©]
AZTHEO] HigA| PR A Q] 9 D estrogen receptor 7|
52 Pty ged BdRA B 25%0 484 s
AL AAHEEE TS 3 £ Q0 methyl luteoline ZEE =
o=z Yoty Wyg mib} gom weZzEw
BUgB)S} 1L49] 84 S22 FAAA 3% 49 7152 7
A% A7ARE YATHKim 5 2022). Eg
hispidulinS A UAISIo| & ZA 2 Q0 F7HEA FAS 7]—x]
AAZHR(Lin 5 2012017 F2 AR=]0F 2L A
Aol A WA AEolst 9 mekojstolA gL, T,
FAZ, FEAHo] EAo| ity LA th(Patel & Patel
2017). Kim 5+(2020)2] 917L0f| QJ5}1H Prunus cerasoides < H

olr

l

¢

|

8P1 [Counts]

Ee—oo

652

s

S“S G 625 55

1
46 45!
4.4\ 5,
2566 405 a3
\ 423+
0
r T T r T
35 3 4 425 5 535

ion time [min]
Fig. 1. Analysis of major metabolites in Prunus serrulata
extract by liquid
hispidulin; 2, galangin/ hydroxydaidzein/ trihydroxyisoflavone/

chromatogram. 1, methyl Iluteolin/
sulfurein/ aloe emodin/ lucidin /baicalein; 3, naringenin-
7-methyl ether; 4, methylapigenin; 5, methylapigenin/ methyl-
genistein; 6, sakuranetin; 7, shekanin; 8, genistein/ galangin/
apigenin/ hydroxydaidzein; 9, acacetin (methyl apigenin).
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Table 1. Identification of major metabolites contributing the separation among sample groups in LC/MS

No. RT (min) Component name Exact mass (Da)  Adducts Fragments
1 439  Methyl luteolin / hispidulin 300.0633 +H 124,147,258,285
) 41 (A}Ia(l)zneg;; quﬁzzﬁil;iz;;l ; l'grilhydroxyisoﬂavone/ sulfurein / 2700528 H 119153215
3 4.60 Naringenin-7-methyl ether 286.0841 +H 77,119,147,167
4 4.64 Methylapigenin 284.0684 +H 124,242,270
5 477  Methylapigenin / methylgenistein 284.0684 +H 163,242
6 5.15 Sakuranetin 286.0841 +H 19,147,167,269
7 526  Shekanin 462.1162 +H 301,343
8 5.45 Genistein / galangin / apigenin / hydroxydaidzein 270.0528 +H 119,147,153
9 642  Acacetin (methyl apigenin) 284.0684 +H 160,241,242,270

Note: RT retention time, Exact mass was the mass calculated from a molecular formula using known masses of specific isotopes with the

appropriate number of decimal places.
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Fig. 2. Changes of body weight in OVA-induced asthma mice. G1, normal group; G2, OVA-induced asthma group, G3,
Asthma/PS 100 mg/kg; G4, Asthma/PS 200 mg/kg; G5, Asthma/PS 300 mg/kg; PS, Prunus serrulata var. spontanea.

THAFANNE HRT ¥l AFEY Fof N R
St AR WA AotTiFie 2). HHFol ol
= A 7% B AT, 24 R AR Y T 3]
ROl Aol WA YoltiFig 3). $UHY A2
23} 4, f2FL TR ZE AP Pl T8 §712
A WTHE o)A o] WAEA Yt

3. 7|ZAIHEZNHHYBALF) HEME 53

daEricg fEE SHETZ] 7|BA HAEGA
BALF 9] JZA| 2 JR@do] AIFEHE JAaAE &
O15}37 A} total cells(WBC), eosinophil, neutrophil, lymphocyte,
monocyte®] A EZFE S A= Fig. 4914 BAF

. -0 Gl
4 G2
——G3
—&— G4
—{1-G5

Food intake (g/day)

0 T T T T T T
21 22 23 24

Time (days)

Fig. 3. Changes of food intake in OVA-induced asthma
mice. G1, normal group; G2, OVA-induced asthma group,
G3, Asthma/PS 100 mg/kg; G4, Asthma/PS 200 mg/kg; GS,
Asthma/PS 300 mg/kg; PS, Prunus serrulata var. spontanea.

Total cells(WBC)Q] 739 7]3A] 4] {8 thR2aH(G2)olA
234.8+77.4(x10%cells)E FAFTH(G1)2] 10.5+3.4(x10cells)o] H]
S SASH o= FoJHl F7HE EAthp<0.05). E3t tix
o PSE 100 mgkg(G3)T+ 200 mg/kg(G4) &5F 0 2 Eois}
AL uf Zz} 219.5£78.57F 187.3+11.6(x10%ells)E TR0l
H|5f §-9]42 of |9t ko] JEHOE F A 7 4
425)Qlth PS 11%%(G5) 300 mgkg(GS) &F 0 & Folste]
LS ) 146.8+24.4(x10%cells) 2 T RT(G2)ol| H|5}o] EAEHA
o7 [l HAATE IS THp<0.05).

S Z T (neutrophil) = HAF0] 3.0+1.2(x10%ells), T F 0]
137.8+42.2(x10°cells) & 2704 EA S o7 GoF <l
S7H Bl HIske] Il (p<0.05), tjEto] PSE 100
mg/kg(G3)7} 200 mg/kg(G4) §FOE FolstlS o 22t
110.5£56.6, 112.0+8.5(x10%cells)2 thRo] H|3f 5%
ol ARt Fof oE&H o7 TH5F £7F ZAEI PS 1
E5 (G5 A= 80.0£15.1(x10%cells) 2 ThRH(G2)0] B]5}o
BAFACE FoJARl HAaTS RIS THp<0.05).

2 T (lymphocyte)ol| A= FAF7Eo] 7.0+1.6(x10%cells), Tf
Z-0] 44.5+13.9(x10%cells)Z R0 A FojF oz F71st
L, PS A5 =(G5) 300 mgke(GS) §FLE Fololdi=s
34.346.6(x10%cells)E T FH(G2)] H]Sto] 8212 L ofx]
U wEo oEHor HIF $7F AAFHA

T4 (eosinophil) o A &= AHAHGO] BIS o 2wH(G2)°
A FoH o2 SRS HolHA BE PR 24
&t thH] eosinophile, neutrophil, lymphocyte, monocytes©]|
A Mgt HANEY AA|ot= AFE Hol= Zo=E Y
ERstTt.

Jung JK(2017)°] o5t HLRET FE= dH 274 7]
A A FERES THE AEolA 7] A H A A o]
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Fig. 4. Effects of PS on inflammatory cells in bronchoalveolar lavage fluids of OVA-induced asthma mice. G1, normal
group; G2, OVA-induced asthma group, G3, Asthma/PS 100 mg/kg; G4, Asthma/PS 200 mg/kg; G5, Asthma/PS 300 mg/kg;
PS, Prunus serrulata var. spontanea, WBC, white blood cell; NEU, neutrophil; LYM, lymphocyte; MONO, monocytes; EOS,
eosinophil; BASO, basophil. ‘p<0.05 compared to G1 by student's r-test. **Means with the different letters among asthma
groups are significantly different (p<0.05) by Duncan’s multiple range tests.

PSAL Mol FARS, DAL, YR, 357, &
4 A28 371 A Hsjel el geldon
F7H5H93 LB A RS Foldt olA FE I
£ro2 BATE HATh Han HA0) 2ol o o
A 0§ FANATAA ZZUTL A4o] oJsle]
Z7RE SAT 37152 §YOIEH R Fastel 1A ay

9 Az0) 94 0] 714 4ot
Hr7teE 2= ZEo)|A 9F 14=(catechin, epicatechin

gallate, 4-O-caffeoylquinuc acid, hyperoside, nicotiflorin, rutin,

e B 34

Eli

nicotiflorin, quercitrin, quercetin, chlorogenic acid, kaempferol,
ethyl gallate, myricitrin, kaempferin, astragalin}& 2}Q15}3 Tt
HHiAd7|2 fUE ASAE F 5F57Y LS AA
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Sh= A2 WA wdee] e S35 AR Q1A E
£t Natural Medicine Research Center(2018)2] A EA1eF
(YPL-001)2 ©579] & A4S golehS gelstyint A
AlS Ast= £ Q3% A HE S A (eosinophil)2] -0 &
Han JH(2019) ¥17t] 9ot OVAZR A G2 7|34
H 3 A|ZHABALF) W SAS BRI ASAIE 7 B4
dixtol Blste] AASHA F7l6th HARE(OVA),
AT AEAY FALAUTE AR 30 mgkg#42-30), A= 60
mg/kg(#42-60y2 A 2|3t A3} macrophage®} total cell2] -2
A1 A7 ATt

M

4. MO|E71Rl s 53
0] 850 TNF-alpha(BMS607-3, LOT:234889-017),
IL-4(BMS613HS, LOT:262333-003) % %& ELISA kit(Invitrogen,
USAYE ol-&sto] 543t A3 Fig 59F Zoh. IRyl &
T A nde] g3y 4 27] vk f= 411 AlolE7L
Ol TNF-alpha 5 X+ AAra-0] 7.224+1.56 pg/mLo] H|5}o] o
ko] 12.53+4.69 pgmLZ FASHH 02 [FO|51A J7}ot
A 3(p<0.05), hZol| PSS 100 mg/kg(G3)2} 200mg/kg(G4)
8307 EojslS wf ZHz}b 9.74+20.9, 9.85+1.88 pg/mLE
2ol vl 7942 ofYA|Rt Fko] oEHoRE A
HAT. PS AF=(GS) 300 me/ke(GS) §F2E Foloti=
0 8.5142.11 pymL& RG] HIste] BAFHOR §
oAl AAehE ERISHATHp<0.05). £3] IL4 AHE ] -+
AAF0] 0.48+0.08 pg/mLof| B]ta] thRF0] 1.22+0.05 pg/mL
&2 A o2 [oletA 75k L(p<0.05), thEHo] PS
£ 100 mgkg(G3)T 300 mgkg(GS) EFL= T3S

8=

TNEF-alpha
a
*
ab
ab
B T
é 10
5
5_
0-
Gl G2 G3 G4 G5
Asthma -

FE=Y A4 o FESEY

pg/mL

179

17} 1.0640.18, 1.00£0.14 pg/mLE H)ZEZ(G2)0] vlste] &
lshaio2 olajel 7143e HANAp<005). BHT
| wla S4mERel ARl SolakAl Holzk ent
= AdHA S4diE tiH] PS A, Alsk FolTolA
cytokine level(TNF-alpha, 1L-4) ZH4AZ FZA9] /91421
/50| Hol= AoE UEth

Jung JK(2017) @A-of| ofstd GEHTICE Rt 2
7178 71384 A4 FEREoA 23 W <27 &
QERO) Th Afo] E7}919] IL4 a7} Z7Hgont &
HE3AH AJ2E 100 mgkg 5=2F 200 mgkg FEE F
ofgt FoA F= oEFH 0T HAaThe HTh ES AlC|E
7kl IL-53} IL-13, TNF-alpha AJ/do] 2 2jo] Jste] F7}st
ot LB ARE Folgh FolH FE o2
S % #A4age BT Kim YS(2021) Ao A= otEy] )
B MAETE F= AAZANATNA L4 &FH A7}
FAEEE0 FA EYE 5L 9E¥ 0= (10~100 ug/mL) 9
Al B3 BAe TESHH AlZW =4d0] §l= 100 pg/ml
SER AE Al H oF 57% IL4 T A S TASI
EA BE8E9] 9 3IE-L hydrangenol, hydrangenol 8-O-
glucoside©. &2 SFQ15}9T}.

Natural Medicine Research Center(2018)2] A AEAIFA T
ol A FulA719}F LPS A2 F=% COPD HR-20f A=
ZA] cytokinesQl IL-1, IL-6 & TNF-a7} AN Z AR T3
SHA Z7Vskach. 18y, suffruticosol A FoJ8F 2 COPD
frarato] Hlsto] 54 Kol E7RRIES] /o] AA F4a
EPER EEEIEETREY pEr EE PR
e A Ag ufeAn oA 7| EAHZA G Y

N

L2 X

oN

IL-4
1.5 a
£ ab
b
b
1.0+
0.5+
0.0-
Gl G2 G3 G4 G5

Asthma

Fig. 5. Effects of PS on the serum levels of TNF-alpha and IL-4 in OVA-induced asthma mice. G1, normal group; G2,
OVA-induced asthma group, G3, Asthma/PS 100 mg/kg; G4, Asthma/PS 200 mg/kg; G5, Asthma/PS 300 mg/kg; PS, Prunus
serrulata var. spontanea; "p<0.05 compared to G1 by student's r-test. **Means with the different letters among asthma groups
are significantly different (p<0.05) by Duncan’s multiple range tests.
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AlZE9] A&dY, AASA cytokines(TNF-a, IL-6) A3/,
toxic molecules(ROS, elastase) A4 & HZ A ASAHEE
o] JwdHel Ao r HAaAFY. A5AY S Thao
e ¥dFo] obd HITh2 FFoll= Thio] F8%
SHA|EE FEoll= IL-179] Ed F71H8 Holi= Thi7

mh g 18 1o
of ol

- =

T oo 8

=

AU FSELE A4S HESH Ao T3 o
< §hthT BT QTHALRamli S 2009; Kim SH 2012)
A9l Hrdof HZFA  cytokineQl Interleukin-5(IL-5)3}

Interleukin - 13(IL-13)2 £ 93t tj7fAo|c}t. o]83t Ho|&
7RI AR MaA 9 4= A STHAIZIHEAL, HA
o JHFHES TS ST Han JHQ019) AT 9
sk HAGHEe 7|wA HE AHABALF) W IL-59
IL-139] A340] Azl Mo R9la Z7HsHsict 1
Ut A= AEAY FATHUT A= 60 mgkg#42-60) F
ofo] oJsto] [F-oJAo| A= AT Hash= FFdS HA

SHYWE(Prunus pendula for. ascendens (Makino) Ohwi) &
FEE 85 AFoA TR AHANEA FH B A
oA NO A2 Ao 1L iNOS Thild W3 o] 4 s &
wolo] AAFA MolETI BHE BE SAEHOE 2N
712 €I5kAth(Hong HJ 2019). SHUHT QoA E2d &
AEA-L ursolic aicd, prunasin, methyl p-coumarate, kaempferol,
astragalin 0] t}. Jung HA(2003)9] o] 25t =0l A
Ao HUE 291 YW (Prunus pendula for. ascendens),
AEAWP. davidiana), 5P, pendula var. ascendens), <3
UH(P. yedoensis) 52| W& 52| DPPH 275 &4
o] Holwt, 459 WTE] Bold WYL nE 22
7HA e A Aol A 7 B/do] w9kaL, At &, 18 EHf &
o2 GAo] Lyehtria Sich. 5] A7) HUTP hugeriana]
e dollAe E/go] UehA] kARt ujet AAolA 7
& o] eieA B 979 9T 9FEE ol9l] 39
A4 5ol 583 £ 29X A7 B esitha AleE

5. €3 HAZREEI E(IgE) s

AA9] oy P4FF4S TAAZ]=0] immunoglobulin
F83 WZRAE QIAEL vt @ AWIZFEEY E(IgE,
LOT:ME-22A1) 5=E ELISA kit(Shibayagi FUJI film, Japan)
£ ol-&sto] &% 2= Fig 63 Ttk @7 W IgE 5=
= Aol 0.75+0.24 pg/mLof| H|5ke] tRFo] 2.19+0.34
pgmLE AT 02 {-o5tA F7FeFAAL(p<0.05), HRT-
ol PSE 100 mgkg(G3)¥} 200 mgkg(G4) -&F 22 Foi5}H3]
S | ZHz} 2.06+0.25, 2.14+0.14 pgmLE o 2ol B]s] 99
A2 ol ARt ko] YEHoE FAHIH PS Ik
(G5) 300 mg/kg(G5) 802 E0j519S wf 1.82+0.22
ng/mLE th2TH(G2)ol HIste] BAIFH O R {OJHQl A

dzot AFAEAYSIE|
IgE
9 a
*
ab ab
b
24
.Er)
l ~
()
Gl G2 G3 G4 GS
Asthma

Fig. 6. Effects of PS on the serum levels of IgE in
OVA-induced asthma mice. G, normal group; G2,
OVA-induced asthma group, G3, Asthma/PS 100 mg/kg;
G4, Asthma/PS 200 mg/kg; G5, Asthma/PS 300 mg/kg; PS,
Prunus serrulata var. spontanea; "p<0.05 compared to Gl
by student's t-test. **Means with the different letters among
asthma groups are significantly different (p<0.05) by
Duncan’s multiple range tests.

S gl oH(p<0.05).

Jung JK(2017) 9Atof| ofshd ddRYIo R
7148 7138A] 4] FEA B W OVA-specific 1
718A] A REoA §oJHel F7HE Hloy &
o8 Al=E 100 I} 200 mgkg Fo3F oA 5k o&
2 A%hs Eloh B3 7| HAHZAHA Y IgE 5=
AAFEoA F24Q1 F7He st out S AT
AFE 200 mgkg FoIgt FollA FootA TAshS BTt
Lee 5(2009)9] A-tolA= 535 H4l3 COPDOA 7] ZAr
Az o] tigt A7PH RS o] FEH R T
A& FRlstct. 71 #A W A7 COPD AFE2] E A A
71 &g o] TRt 1gG AFHA| WA 23 55 ’E
Sote B4 A7 StUEA 7|2 uA|Z tds
cytokeratin 8 TR Q]Z FFste] HA A &A] o] 52
g AEE &8E 4 Utk 53l Han JH(2019) Aol A
AAfEEoll A ovalbumin E0]/d 1gEQ] AF/Jo] A gt =
of vls F-2J5tAl 57153, dexamethason F0ft-2 4]
ol Hlsh 1gES] /o] A FAASHIH ATk A&
A FOATHUE AR 30 mg/kg(#42-30)2F A& 60 mgkg
(#42-600F Aot E Wl BAZCE FootA= ASkAIRt
Faote AR Bt AEAY AREE 7T1H AEQ

o

T 228 Qolsh] A4S Bk

ot
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6. 28 Msl5 £4(Biochemistry) Solo] ofsto] FadHe HAL PSARO ot oA Z
SHAES Yehie e Yol Es dAe A of2 AlsiEol A o ol zlow vehgct
u] ARG B ARREFIHG)S) Aol B AT Fig
73 g AeREaZHG2)2] Aol EEREEHS, 7. HEESFAH ¥ ZAH2[HA
22302 $E7} g0 FIGoU PS AR B4 23 W220) RAE 243 ATt Fig 87 2ok g
AST ALT
150 404
1201 ¥
T 301
S 901 =
201
607
10
304
1] 0-
G1 G2 G3 G4 G5 G1 G2 G G4 G5
Asthma Asthma
ALP LDH
0 a
400+
*
204
10+
0
G1 G2 G3 G4 G5 Gl G2 G3 Gd G5
Asthma Asthma
T.BIL
T.P
0,087
*
6
0,06
Zi’ .04+ % “1
= o
0,02 2
000 -
Gl G2 G3 G4 G5
Asthma Asthma

Fig. 7. Effects of PS on the serum biochemistry in OVA-induced asthma mice. G1, normal group; G2, OVA-induced
asthma group, G3, Asthma/PS 100 mg/kg; G4, Asthma/PS 200 mg/kg; G5, Asthma/PS 300 mg/kg; PS, Prunus serrulata
var. spontanea; 'p<0.05 compared to Gl by student's r-test. “°Means with the different letters among asthma groups are
significantly different (p<0.05) by Duncan’s multiple range tests.
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FH(GDO] BISH OVA R 24 Hl2(G2)°] FA7F =
oldE SAHLE oS FA AolE HH. PS Al &A]
2TH(G3~5)9] FARIME Folgt AolE Holxl et

TG B3| OVAR I3 24 dE2TH(G2)elA
¥ 24| ¥ i (aveola) F=9Jof T4 2 HART AFA|E
FE@dol vFoz 4] HEzxg el XAt
1Y &2 95 o] TEHACH A7|EA| 9] FHeH
A Hupp| e ddes Forde WESH A Fig. 9).
HEA(PS) FAT(G3~5)N A F 2L} Al7|HA] F9of A

ot

1o

N

R W N fo > o d
o

=
HojXl FSA|ES0] AaEe A AT 4= AL, Al
oA Geata] Mol et vl @abo] tha AMEE
& HEH o= AIFEAPS)Y Folz UsiA H
22 s o9l ZZEAS AT FAATE=

bl ™ =
5L A~ O
Qg & 99t

Jung JK(2017) @Atof] ofstH GARTIoOE fie
7144 718A] H4A] =4 H2 9] ASAEY
o] =35t A7|A] AP HFutu|Fo] gt Fo}
Qg WEEoH SEFATE AEE 1007} 2
mg/kg 503t oA H|ZER19] AFAE Kol TATH
Hom /ool H|sto] A|l7|HA| FEietd HE-2
o] = kokthal X 15hIrh. Han JH(2019) Aol A]
Al FUHOVA)OI A Z/d<tell Hlste] 7138A] 9] dSA1=
of &o] A F7FeII A ATk AEAHE 2E]EYF 5
Z5-2 30 mgkg®#71-30), A/ ZEZ 60 mg/kg#71-60) *| 2] A]
S

9| 9% 2 W YA AS7h FATL HolHA Aag

oftl 2

=
yul
[¢]
[¢]

it

oy 1o 4
of
olX

o

1

)

N
S rr ox

I

Ry

o)
oy oy
Ho m

@™ ol mlo

o P54 AAseE

Lung

-4[PII—| *

300

EE

weight (mg)

100

Gl G2 G3 G4 G5

Asthma

Fig. 8. Changes in weight of lung in OVA-induced
asthma mice. G1, normal group; G2, OVA-induced asthma
group, G3, Asthma/PS 100 mg/kg; G4, Asthma/PS 200 mg/kg;
G5, Asthma/PS 300 mg/kg; PS, Prunus serrulata var. spontanea;
"p<0.05 compared to G1 by student's s-test. **Means with the
different letters among asthma groups are significantly
different (p<0.05) by Duncan’s multiple range tests.

NNEPFE 52 A4 71 = F (airway remodeling)S A <2]
o0& H7]5 Aot € NEAH @4 7HAER, 55 A
A1gEAEe] 7| oA 7= Y HSE FoEMN 7% AuA|
29| A9 H3kE & 4 k= A47F AtH(Cohen 5
2007; Busacker 5 2009; Kim SH 2012). CTE 53t Aol A
= 55 AAoA Kol 7% Az 4] 9 Hjed

Fig. 9. Effects of PS on histopathological changes in lung tissues of OVA-induced asthma mice. G1, normal group; G2,
OVA-induced asthma group, G3, Asthma/PS 100 mg/kg; G4, Asthma/PS 200 mg/kg; G5, Asthma/PS 300 mg/kg; PS, Prunus
serrulata var. spontanea; Lung tissues were stained with H&E and observed by microscope (X200 original magnification).

Arrows represent proliferation on mucosal epithelium and hypertrophy on submucosal smooth muscle.



Vol. 36, No. 3(2023)

Rol 78R W] AV F7RIEA Yot 37 AR
AdE Feotal w84 ST E 7452 24 (Cohen 5
2007) olelat @G 7S A2 24 BT A7 ol

B AL 558 47 BALB/c miceZE ovalbumin 8%
AR S o]gsto] AAEAQ WUF(Prunus serrulata
var. spontanea) & (0]5} PS)S] Foj& QI35 Ao &7}
ovalbumin specific IgE 7]A &5, HZZ4 Y HAE 435}
of 5 a7 H A4 852 RISt shalt. & Al
EZ PSHMEQ EdE gvalbumin &% A1 A3 dlo] 4] 9
1 BAAZAHABALF) 1] GEAE Wole] gt TS
E A7} & total cel(WBC)& E3ISE eosinophile, neutrophil,
lymphocyte, monocytes®] A& =7} WU FEEE s &
OfsHA Aokt 4 Wl Ao]E7IQl AE TNF-alpha,
IL-4, HYZ2EF(gE) sE+ AT 54 dERToNA
gkl vlste] folA o g2 F7hsi=t], PS Foiof ofst
of A7l A= Bt Ovalbumin §-5% A A=
oflA wae} A7 ;A Flo] H-gH BSAEESC] S7H
AL AT 5 AU, HUYF FE5HZ Fofgt Aat A7)
A P HPgoly FHut HlE o] tha s = A
o2 FFEQIL o]= AFEA(PS)2] Foi= QlsiA HE

229 AFAA AA9 ZHEYL AA FAATE A

o] HA] A5 7N m5o] S As Eelstgien, & A
T9] WU-E(Prunus serrulata var. spontanea)5Z% ©]2]9]
2o AN ETe] 388 BY A ATt Basktu A
s olge] AR RE WYR FEE0] ME 2K o
2 WA 0 27 £42 F BEATIE RS HA5Y

N = — AE T U
ow, ol HUF F2&550| d4 dF /Ao &Es B
o] A& &Rttt
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Nutritional Components, Antioxidant and ACE Inhibitory Activity of
Five Kinds of Wild Vegetables (the Sprouts of Aralica elata, Kalopanax pictus,
Acanthopanax cortex, Cedrela sinensis, Rhus vernicifera) in Spring
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Abstract

This study analyzed the chemical characteristics and physiological activity of five kinds of fresh vegetables produced in trees in
early spring and tried to use them as basic data for wild vegetable producers and processed food manufacturers using wild vegetables.
The crude protein, minerals, ascorbic acid, folate, total phenol, total flavonoid, DPPH (2,2-diphenyl-1-picrylhydrazyl) radical
scavenging activity and ACE (angiotensin converting enzyme) inhibitory activity were determined. Five spring wild vegetables contain
high protein and phosphorus, indicating that they are useful food ingredients as sources of protein and phosphorus. Vitamin C content
was high in R. venicifera and C. sinensis shoots, and in particular, R. venicifera and A. cortex shoots have high folic acid (folate)
contents of 1,903.91 ug% and 1,525.35 ug%, respectively, which is considered a good food for folic acid intake in spring. The total
phenol content was between 0.52% and 1.27%, and it was the highest in C. sinensis of 1.27%, followed by the order of R. venicifera,
A.cortex, K pictus, and A. elata, which tended to be consistent with the total flavonoid content. As for DPPH radical scavenging ability,
C. sinensis (55.93%) showed the highest activity, and ACE inhibitory activity showed the highest activity in 4. cortex (88.04%).

Key words: wild vegetables, nutritional components, DPPH, ACE

M2 SHAE 5 AR 7|15t AR FRAHA HAAE
F919] SR Aol BF A7/ DU AP

=UGA o] FAEL AE ido] EsiAEA 4 THHeim 5 2002).
el Wgtel Z4E AEHAZ QIS &, IAEF, G, FEUF (Aralica elata Seemy= FE5UFIof| &9t= A&
o:](i‘g— /l]o:];,]—?(]_o_]—_],]‘ Zre utbAA Q] /lg'; %‘T__]—EHO]

R do] 3714 2 2R ikt sholA gy, A, S 7H,
of whet Ao, Ao o 9 35, LaA] 59 A% AR A FAHR o]-8E]o]A O (Choi 5 2002;
71549 i3t 4do] IR = 31 Utk (Creager 5 2003). ©] T Kim 5 2004), 3t 55 $=of= ascorbic acid, retinol, (3-carotene

o At eohs diab 3 Foll A Ee Akt i 3 22 H[ERlo] FHE #gk ofY ) K, Ca, P, Mg 5]
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714 % Wol FRStaL Qlof 2 T4 s 7|HE
UTHLee 5 2004). U, A D /FFoEE Ed=
U (Kalopanax pictusy= 5515 (Araliaceae) 1=
2 3=, S, & 5o ExE o] gloH, e E B
UE AEE ko R R} offigle 4808 o] gH}
(Jeong 5 2004). 71 AJE O &= saponin?l kalopanaxsaponin¥}
H=4 33EEA] liriodendrin, syringin, chlorogenic acid 5
o] &&A QIth(Shao 5 1989; Sano 5 1991). @ Z T+
(Acanthopanax cortexy= 5 UFT}H(Araliaceae)o]| &= 2]
EE 3, S, oFFE SAlo] &35t 9, gHl, €71 "
He] gdo| AF 34 A& aAlm 5AE] AL ol
L7HuEt 231 Ak (Ryoo 5 2003). 224 HH(L7H]) &
o] Q9 AR OF = chiisanoside, hyperin, olenolic acid,
eleutheroside B, eleutheroside E, chlorogenic acid, protocatechuic
acid 52| =0 FFE] ATt FHA ACH(Lee &
200, 27k @l $2%0) ez, sk, PoF 5 ch
oFejzgo] BWTH AT Lee T 2003; In 5 2012). HHUT
(Cedrela sinensis A. Jussy= QAR 7} ofAJo} | ¥Q] HLL
Umate] ugimEos sl2e 9 wetul Bel wehy 7}
ShRrElo] QloH et ZEE o ga-Fo] QL FEU
I Qlof|= (+)-catechin, quercetin, afzelin, quercitrin, isoquercitrin
59 #H=4 sRtEo] Z3E o] QUtkal H i E o] QItkKim
5 2010). U5 (Rhus vernicifera Stokes)y= U5 <(Rhus)
o &ot= AEE FE T, T, Y204 Agst =4
22 SFAl=(urushiol)o] ™ Alek, Aok %, Ex 715 5o
o5k &2 Axte] Aol ol 7HA] 7|54 AdE 7HA AL
noH, HolA= 2347} H 1L THoj| A= ofEefo] F o
5= oo ARolA= FEA7E Hof ARt A
< &olsHA & £t ofd e} 71AF AAY 859 54t
o2% AMREE ALR AHA SUTH(Cho 5 2000).

2 AF+= ol& Boll oA FAtE= A FE ] AHAY
5% gt olateta E4ut Fe@dE EAlsto] AR A
4t B7ket AR E o] &S 7 AE ARIAE At 7123
22 &8skt st

o 02 >

Mz o

1

= AR 552 202 SFEE oA A 57l
A AE AL e i AeCrE &, Aralica elata), U
ME(AUWT <=, Kalopanax pictus), 2710 Me(7H <,
Acanthopanax cortex), &= M<&(FE &, Cedrela sinensis), 2=
M<=(Z <=, Rhus verniciferaye 44 S04 59 Aol A+
= 13 Al A Fote] FAIGo) Ald & 2718 AASH

i =2 =2
mesh2 E45le] AL Y53 (Gudero, Ilshin Lab Co.,
Gyeonggi, Korea)ol|A] -70C Hy5tHA B4 A|8E ARHE
31t 2022W = AARES] AW F 7|22 127 C(AE T
A71& 75T, dA¥HF 17| 1820)0)1, A PB4
1,390 mm(4¥ 7%= 68 mm)gic.

=

2l R E-LS AOACH(AOAC 1984)0] Z35}0] EA15619)
ot &, SESEFES 105TC AY 7MEHoe =z AR soxhlet
extracition method2 R 3| & 2 550C 3oz BA5}
Gch. ZEHE A Stewart S(1964)0] MHlo] ure} 24
SH=tl, Dumast2 83 A4 FA47](Vario Max CN,
Elementar Co., Germany)Z AASHFS B4 & chillz] A4
6255 Foto] M FFor H|SIY FU1dw2
SAAZ AR 0.5 o] A4 8.0 mLe} FHAA 2.0 mLE &
F¥etol ZhAgol Al 44] Eafehi 50 mLE Hgstel ol
(Whatman filterpaper No. 6) 3~ ICP(Inductively coupled plasma
spectrometry) 2 45} Th(Table 1).

2) HIER!I C

H|EF C= Phillips 5(2010)2] ®#o] w2t EA5H3Tt
= 5Z24A% A& 1.0 go]] E89 5% meta-phosphoric acid
50 mLE Y11 homogenizerZ 187} #23%H & AEE
(3,000 rpm, 10 min)oto] A5 NS E |5k, ThA] pelleto]]
S&ME Y1l 587t sonication &3 & A= 5to] 4
S-S goto] 100 mLE -85} 0.2 pm syringe filter2 o
F5to] HPLCE H435}% th(Table 2).

3) e&kFolate)
DeVries 51(2005)2] ®5o]l W} trienzyme FE5 0l <9

)

Table 1. Operating condition of ICP for analysis of
minerals

Item Condition
Instrument ICP-OES (Varian, Nederland)
Plasma flow 15.0 L/min
Auxiliary flow 1.5 L/min
Nebulizer flow 0.7 L/min

Wavelength (nm) Ca: 319.93, Fe: 238.20, K: 766.49, Mg: 279.08
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Table 2. Operating condition of HPLC for analysis of
ascorbic acid

Item Condition
Synergi 4 um hydro-RP 80 A,
Column 250%4.6 mm, Phenomenex Co.
Detector UV 245 nm
Mobile phase 0.05% formic acid
Flow rate 0.7 mL/min
Injection volumn 10 uL
Column temp. 40C
QA BAG WA &, A EAD BEAZ AR
1.0 g@} 0.1 M phosphate buffer(pH 7.8, 1% ascorbic acid) 2

1

TS 44 71ste] 100CoA 1527 GAF B Y24
At AR A vEE A 23 protease 8K (2 mg/mL) 1.0 mLE
7Fsto] 37°CoflAl 3AIZE HE-G-AIZ] L 100TOllA 523 AA 2]
5to] proteaseE B4 AlHTE 5L Sk~ a-amylase
89020 mg/mL) 1.0 mLE 211 37°Co|A] 2417} ¥HS-2 215
3t 5 conjugase (5 mg/mL) 4.0 mLE 7}510] 16A|7F 7H:
2ofstait. ARt FAIAZI7] fI8) 100 CoflA 57t
A5t $&99] pHE 452 243 F 100 mLZ %23
o] ¥ Alg 2 AMEstYch 2259 IA AL L casei(spp.
rhamnosus, ATCC 7469)E ©]-2-st n|AESHA ®FHo| o)
AASFA EHChae 5 2013).

olN

%

4) & EZ2|Hl=(Total polyphenol)
Folin-Denis® (Lee 5 2014)°] E]-E‘} v Al =,

mLoﬂ Folm-Clocalteu phenol AleF 2.0 mLE 7}5ke] &85t
= AR T 10% Na(C0s 2.0 mLE go] Jgstar 14]7F &<t
A L0 A HFZA]7] 3 UV-spectrophotometer(Optizen 3220UV,
Mecasys Co., Korea)5 ©°]-&3}9 700 nmo| A ST L5 =74
S, T 4o Sl SRS o] SUsH At

At ojn) EFEZZ = tannic acidE 5~50 ug/mLe] FLE =2
Azste] AYTAL HAstol A&

o
OB
e

2t5 0| =(Total flavonoid)

% E9E ol FE Zhuang 5(1992)2] WOl &5}
o] colorimetric O 2 &35t = AR 1.0 mLE DW
99.0 mLZ 4A]7F & o7t A2 1.0 mLE AlgHo| F
51l diethylene glycol 2.0 mL2} 1 N sodium hydroxide 0.2 mL
& SUT o VTN T WS F 7 U8 27
20| TS 420 nmolA 27
7 QYRS stel AETAT

_4

°

querceting ARSI 1

B A 559 P, DPPH 2 ACE A5 2 187

Z9 2 T AF 9 52 AX5}] 80 meshE

1.0 goll 3%} Z53 99.0 mLE F 7151
I Z&5}3. o] ¥}X](Whatman filterpaper
No. 42 o7}t o] 7HL 12,000 rpmO. 2 2057+ YAl E e
3t 5 AEOG AP 2HE 22 ARGE 968%)2

AHEteiet.

2) eitst g

A & A)|ZE.9] DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-
Aldrich, St. Louis, MO, USA) Z}t]Zr 2AA5L Im 5(2013)9]
g Hystal St &, & % A& 100 pLo
1.5x10"* M DPPH €9 100 uLE 7}5}o] HAlojA] 3087
WA &, 517 nmof| A SFEE SH5to] Alg F 7

279} vlwste] B4 Z4stant.

3) ACE Noli&Ad

3} 1@ LA Angiotensin I-converting enzyme(ACE) A 3] &
e Cha SQ006)] L U3 WPste] e =
AR 22 AJ= 50 pLlo] ACE €9 150 pL(2.8 unit)2} 0.1 M
sodium borate &8N (pH 8.3) 100 uLE 7}t & 37Cof A
1057t preincubation A|F T}, o 7)o 7]& 2l Hip-His-Leu &
H 50 uLE 7Fste] 37CoA 3027t ¥H-&-A1Z1 # 1.0 N HCl
250 uLE 7}5to] WSS AR AlFTh tHA] ethyl acetate 1.0
mLE 7}5ta] 3027t vortexing?t TS 158 Z9F YAEE
(3,000xg)?t & 45 0.8 mLE FSH3ATE o] S HS speed
vac concentrator(EYELA Co., Japan)& ©o]-&5}o] 43| AZ
A7l ¥ sodium borate 4E-8Y 1.0 mLE 7}5ta] &3A|AH
28 molH SHEE Z4alol ACE A5 A,

ACE A4 (%) = {1 -(S - S.B/C - B)}x100
CRERFRCES IR PR o
A9 FBE, C: AR A F75 79 FBE, B AR
YAl F5H4 A7 8 ACE £ A7HI9 $9E)
4. SHEN

==
£ d70 BE A 33 W 245 ¢S o8t

MeanS.DE YERHAIL, 594 H =

(The R project for statistical computing)= E-8-51% 0., Z+ A

"27re] Fol4d2 ANOVAS

range test 2 20| Wit Holof 3t ALE AHL K5

= 5%eA AAskTH

AAIgt &, Duncan’s multiple
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E< = kS,

1. 8 Aol OlBarN M

1) LU E et

49 FwolAl 5Y Aol 12 MleS AFT B A 5%
of that YvhgE-E A% A= Table 33 At 52 A
23 & A 559 FE T2 27t $o] 1.99%E Ax
7v 71 wo] Eof ROl Rk, IE &2 820%=
2 A% FoE 7P 22 SEEEFS BERol AU
A 5] gt e SF2 Q71 {=o] 45.60%= 71
EUL OS2 £ o JdUF ol 42 39.12%, 37.75%=

o]

S A
Uebgth AR T2 2 £ollA] 6.55%2 559 & A 7}
28 FoH g =2 TS UEUSY, a2 dUE &
O0F 457%9] AHHS 95t 9 oH, B4R SRS
AUE &3 55 $o] 2+ 46.77%, 45.85%2 2 FFS
HJI Fo 2= 5 oA 42.61%2] @432 T
shal AQ Tt F7FREA RS IE(RDA 2017)°] ©H=2H 4k
E9] ould FhF2 BQVFE 24.20%, & BT 26.22%, X
A 25.80%, HE|A Bl 26.60%, A 159 3543%=
# Aol AME B A 559 oA 3HEE(36.93~45.60%)
I ¥ 3L uf ohd Zol= YA AR 5T =2 Tl
< SHAoRAL QlojA Tl FFYo R A {85t E8%

L 2RY SRR

o =

ol ATt & AR 550 gt R8-S AT 4
= Table 49} 2t} Ca(Z), Fe(H), K(ZH), Mg("F1Hl),
Na(HER), P(?]) &= #4511 3= gol g5l A
= 8RS Zw, ZF, vvls, Aol Z(Ca) 9
FE 559 A FolA £ =ollA] 647.39 mg%E THY w2
Ze T2 eI, B33 5 22 399.53 mg%3
Oow HhHo| AU 2 282.26 mghz 7MY W S
LEtio], & 0] Z o] AU =l vlsto] 24 o]4)
THEO] A & 5 AU HE(Fe) T 559 AHA
of Hli A #A RFEAE B} 2 5(10.86 mg%o)t
Q7 5(10.65 mg%)oll Al =A e oH, £3] ZEEK) o
o E Ao|A 7 e 3HEK(1,528.50~1,817.61 mg%)
= Y=, 5859 Aol L2A TREof AU 3
= (1,528.50 mg%)E A Qs Fou|gk Ao]E HolA| ¢
of ggo] AR 2hrEol AT ZEEK) T
g 639 TR o T 7P wol st =
911 AR 5%o] 1,528.50~1,817.61 mg% TS UHE
o] gofl Ak IREAQI Ao vlot =2 ZF

© gy O
ol 32 Ar A
Mo rr O 1x

Table 3. The contents of nutritional components in wild vegetables (young leaf bud, dry basis) in spring (Unit: %)
Scientific name Moisture Crude protein Crude lipid Carbohydrate Crude ash
A. elata 5.68+0.08"" 36.93+0.38" 2.49+0.90" 45.85+1.20° 9.04+0.02°
K. pictus 2.81+0.09° 37.75+0.12° 4.57+0.21° 46.77+0.21° 8.10£0.01¢
A. cortex 1.99+0.07° 45.60+0.10° 3.6140.25° 40.34+0.27° 8.46+0.04°
C. sinensis 8.20+0.13° 37.700.05¢ 2.82+0.02¢ 42.61+0.18" 7.67+0.02°
R. venicifera 4.23+0.07° 39.1240.59° 6.55+0.04° 40.42+0.70° 9.68+0.02°
D" All values represent meantS.D.
*“Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.
Table 4. The contents of minerals in wild vegetables (young leaf bud, dry basis) in spring (mg%)
Scientific name Ca Fe K Mg Na P
A. elata 341.58+2.81°Y 5.42+0.03° 1,817.61461.13*  246.66+1.39° 4.85+1.36° 804.9+12.05°
K. pictus 282.26+14.88° 8.42+0.40° 1,777.03+47.15*  180.28+7.01¢ 5.93+1.26° 648.14+19.04¢
A. cortex 312.08+1.044 10.65+0.04° 1,796.60£26.23"  190.96+2.34° 4.82+1.24° 881.70+7.86°
C. sinensis 399.5346.13 8.34+0.09° 1,528.50+£7.91° 179.64+2.38¢ 6.02+0.71° 623.506.20°
R. venicifera 647.39+5.65" 10.86+0.06" 1,775.56+63.35°  272.55+1.36° 9.060.93" 782.64+5.50°

D All values represent meantS.D.

“*Means with different superscripts in the same column are significantly different at p<0.05 by Duncan’s multiple range test.



Vol. 36, No. 3(2023) B A 559 9Y/dE, DPPH Y ACE A &4 189

Yetfilon, 55 &3 o7t &, dUE &, £ <ol 3%
H Z4F T2 794 Aol7t glo] vlFow, v X
2= £(1,528.50 mg%) F7F e F :
1Yl (Mg) S 2 ollA 27255 mg%= 7MY w2 &
T2 TRk o, ThEo R Fi {5(246.66 mg%)°]
Qom ¥y = &2 179.64 mg%E 7P WS ulIy|4%
FFE et o] 4Bl whebA vl 1vle fhegol ZHt {9
njgt zZolE Eoh AR 559 YEENa) 2 4.82
mg%-9.06 mg%& =7} EZA)EAEE(RDA 2017)9] E97}
(60 mg%), £ (39 mgh), H A FH(282 mg%), X
IZAQ25 mg%) S ¥ P& o, B2 FFE BFSHAL
U= & 5 AL, I F 2 £(9.06 mgw)°] 7Y H2
UEES TFota lolon UmA| 459 Aol YEE
o] vt A YEH AT JAP)Y T2 A 5%
of| Al 623.50 mg%~804.90 mg% S JEIQ=Y] o= =
TFRFAEAERERDA 2017)0] £EEO Q= BAVHEF
(430 mg%), 2 E1H(519 mg%), AZ TAFE](246 mg%), K2

B BT(783 mg%), AR 153U (447 mg%), =A7HFE(279
mg%) S v wokS EH & A 5Eolle e B2 S
RO ASS & = A oH, wEbA] A 552 EH Y
AP)9 FHULE 2 ﬂ%ﬂi &89 F AR &
oE

=y

3) HIEIR! C I At &2t

ol AFT AR 550 thsto] 4Bl TR HlEl
C(ascorbic acid) 2 FAk(total folate)2] $FEF-2 Table 52} % ]'Tjr
BlE] C FFE A FRO) weiA] Folrt wol ekt
o] 2 &=ofl 740.77 mg%E 7HY W2 HIEH CE skl
AR 2 FF £202 641.96 mg%s TRt YA
W, 7} A4 8ol = F5 £oAE 119.10 mg%l]
MERE O3 THOT UL ol FABTHEARE

Table 5. The contents of vitamin C and folate in wild
vegetables (young leaf bud, dry basis) in spring

(RDA 2017)9] AAE A=

= JLAFE|(5.56 mg%), HEA%
(47.00 mg%), A= A15:91(13.89 m

mg%), % E(0.00 mg%) &

9 & HEFot viags o w2 HIE C& Fkal 9l
B3 2 vE C 3E9er €849 & vty wdEn
A sEel ot A4k RS 24 2 & &AM
190391 ng% 7H =& ¢ 1o RE Qo

ok
[0)
o
o T
o,
=
32

1

ol

7h] &0 & 1,525.35 1g%2]
2 TS U= A= F

Hepfglow, 7P W
2 45054 ng%S K

mlm g
JCH
o

O} o]t T3t I/ HEAEAET(RDA 2017)9] AR 1AL
(398 1g%), AR 12189 1g%), 2 ETH(740 1g%) 5 &

o o9 w2 FA
- Gak A HAR
Z=8.4 v|gyl

q9gE 5 &
gote] 4
=

3
o

A7 Rl ek ol
% UL USe B

oA HIE7E ALtz 2aA
O = DNA /37t opu] Al Aol %
5] Atm o] FAb LA A4 &
&AL0 g 95t 7| §ol EAto] Z719
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A 5E] tigt & EYdlE TS S 22K (Table
6) 0.52~1.27% Ato]9] g Uedal 35 &3 £50]
2V} 1.27%, 1.23%2 7V =9tom, 971 £(0.75%), YLt
T 2(0.67%), T5 w(0.52%) 2% UEtHth E2vE et
520 A EA0 9y ZA5t= 23} AR R ohofFst £
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Table 6. The contents of total phenol and total flavonoid
in wild vegetables (young leaf bud, dry basis) in spring

Scientific name Ascorbic acid (mg%) Folate (ug)

Scientific name Total phenol (%) Total flavonoid (%)

A. elata 119.10£0.51°V 450.54+2.63¢
K. pictus 340.21+1.73° 1,027.35+29.68°
A. cortex 300.17+5.60 1,525.35£51.96°
C sinensis 641.96:4.97° 1,042.19+15.31°
R venicifera 740.77+6.65° 1,903.91+51.80°

A. elata 0.52+0.02°Y 1.88+0.04°
K. pictus 0.67+0.07° 2.36+0.05°
A. cortex 0.7520.05° 2.43+0.03
C. sinensis 1.27+0.05% 2.59+0.08%
R. venicifera 1.23+0.04* 2.51+0.04*

D All values represent mean£S.D.
*Means with different superscripts in the same column are
significantly different at p<0.05 by Duncan’s multiple range test.

D All vealues represent mean+S.D.
*dMeans with different superscripts in the same column are
significantly different at p<0.05 by Duncan’s multiple range test.
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(Manach 5 2004). AH)] 5%9] &} - 0| =(flavonoid) =
2 1.88~2.59% AFo]9] g e QITH(Table 6). ZeHE 1=
ojlEx &= dvkE Y stutm Akt 28R ofy
o Ot B84 7S 7 AS e EEAE =S
3 2 &ollA] ZZF 2.59%, 2.51%2 7HY =A 95k 9
AT Q7H] $2(2.43%), AUF 2(2.36%), TF 2(1.88%)2
2 EdHrolE JES Fskal Uit

1) DPPH 2ICIZ AHS

ol AFGE AR 5Fof gt FAtst E4J(DPPH 2tz
AAS)S A5 AT Fig. 137} 2} B A o] &0
FARE}E A2 E oA 55.93%E FoH o' THY
=2 RS Ul Y, 55 <3 dUF o] 24 44.6%,
42.56%5 JEH AL, 271 & 35.28%F o 7Pt w2
oFgE Bl A= 22.26% /42 YEH £ 0= YR
o &R AFEE BHT(0.05%)= 92.3%2] AL SA4S
YER A EH(Cha 5 2009). Im 5-(2013)0] WE2W AT &,
5 & 7H 29 80% 1%—% F229 tisto] F4tst
S HBPEZ 1 F=F &9 BF 1Cxo 7ol 7HF RA Y
Bt gHAksE 4ol 7HE =9t=dl ol & Aol Axket
Aotz A BRI, AUF & 71 9] ICy F
H|E 508 HIEQ = 2 doAs duF &2
T4 27 o 7te sHT folH o g =4 e thh
2ol& H3IthFig. 1).

e}
lo r&"

]

2) ACE AslgtA
2ol T A 5Bl e ACE ASlBEE 24 2

a
b ‘
I :

A. elata K. pictus A. cortex

60

30 F

aw |

a0

20

0

DPPH radical scavenging activity(%)

C. sinensis R, venicifera

Fig. 1. DPPH radical scavenging activity of wild vege-
tables (young leaf bud, dry basis) in spring. Means with
different superscripts (**) in the same column are significantly
different at p<0.05 by Duncan’s multiple range test.

R FFAFIUIIIA

e Fig. 29k 2tk & A] 32E0] tiFk ACE A 84
2 Q7h oA 88.04%E ROlHOR T w2 TS U
Ehom, QU $0] 77.72%, £ 4 61.55% T8 & 56.56%

2 yehdlon, & o] 2041%2 7P w48 UE
HSITHFig. 2). Kim 5(018)0] 2J3ta 27k Aol 50%
g F&E1A ACE A4 2ARE 23 270 4
o &= 200 ug/mL iEOﬂH 43.95%9] AL HAT
I HE2F+2oE AHEE enalapril(10 pg/mL).,] ACE A3}
Aol oF 75%% B A3t wws] Eotd, B A7) ot
T &3 AUF £9] ACE AsiE4 a3h= oS- &okA 1L
ot g aTE 9% 2 AMEE ddHd.

3. ME g2k} sHAks| ghMmol o1k

Z Hle F St colE dFo] HE HE &2 P4t
st &4 E=3 7 =4 UEhy = R Ak S99
A% Aol =2 AHog A H HME, £ 49 AL

e 2 £ EHo|E gFe =2 vy S

=
Bl n
Mo &

WA Ueht T 4RI Faiet BYake) A
A0 & wWhE| chTable 6, Fig. 1). 3t 2 &2
% 7hed] viEkel C gkt G4 gl 71 B

Fatet B2 7P WA vER HlE] o Gat e
st EAol 2A YIS UIAA Y= Ao E THHAT
(Table 5, Fig. 1).
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£ A7 58 WrolA AR AL 7S Eol AdSske A
A 55 12 e sl olskehAl 540 =gy
< HES =9 A% At 7|2A 2R L85t oF9
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A. elata K. pictus A. cortex C. sinensis  R. venicifera

Fig. 2. ACE inhibition activity of wild vegetables (young
leaf bud, dry basis) in spring. Means with different superscripts
(*°) in the same column are significantly different at p<0.05
by Duncan’s multiple range test.
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E
hl
W o2 45.60%= w2 THAS SRSl Al

. ERE FUIAR Sole A9 dFel A s AlA

AFo ¥ WSS W W Q1S $hAohL ASS & S 3
ATt BB C 2 £ 5(740.77 mg%) T F= <=(641.96
mg%)°l A 2 TFS ol 58 £2 HEY C 33Ul
on, 53] GAF TF2 A 58 BF WS- w%eH 1 F
NME £ 43 97th &2 7HzF 1,903.91 g%, 1,525.35 1
g% T2 QA TRFS Hol BE FAF AFol 22 4E
olgt TtHth A 559 ¥ Hsd} & EetEko|t T
2 A2 HRT AFS BoH AF &3 A2 <ollA =
2 TS UEh U A 53] Higt DPPH 2tt]Zd 47
L2 2226~55.93% ® o] Ao, = £(55.93%)°] &
Ao &2 TS UEHH AL ACE Aol &4 271
oA 88.04%% &0 2 M B2 S-S UE oY,
AUHRE &20] 77.72%, FZ &= 61.55%, T2 & 56.56%= LFE}
Wey), ol YA HFRZOZ ARR-H enalapril(10 pg/mL)2]
ACE Aaf&4do] oF 75%=2 e 23 vws)] 2oy, 2
Aol 7t &3 AUE £9] ACE A& avh= ui$-
EoMA 1EY AFEAE AT 2 AAEE wHE
B AT A%z BE Agsts A 550 gt YA
A EdES vlwsto] Av] 9 BAE 7S 9Jgt AR A
go] 3854 &84 5 S Aoz gud

19

ZHAle| 2

= w2 5T TEATAI @A S PI014537
102022%)9] A Yo &) o]Fojd AYYrh

References

AOAC. 1984. Official Method of Analysis. 14™ ed. p.431.
Association of Official Analytical Chemists

Cha JY, Ahn HY, Eom KE, Park BK, Jun BS, Cho YS. 2009.
Antioxidative activity of Aralia elata shoot and leaf extracts.
J Life Sci 19:652-658

Cha SH, Ahn GN, Heo SJ, Kim KN, Lee KW, Song CB, Cho
SK, Jeon YJ. 2006. Screening of extracts from marine green
and brown algae in Jeju for potential marine angiotensin-I

converting enzyme (ACE) inhibitory activity. J Korean Soc

, DPPH 9 ACE Ad] &4 191

Food Sci Nutr 35:307-314

Chae HS, Lee SH, Jeong HS, Kim WIJ. 2013. Antioxidant
activity and physicochemical characteristics of Pimpinella
brachycarpa Nakai with treatments methods. Korean J Food
Nutr 26:125-131

Cho YS, Joung O, Cho CW, Lee KA, Shim JH, Kim KS, Lee
HS, Seung KS, Yoon DY. 2000. The effects of Rhus
extracts on the cytotoxicity on cancer cells and E6 and E7
oncogenes of human papillomavirus type 16. Korean J Food
Sci Technol 32:1389-1395

Choi MS, Do DH, Choi DJ. 2002. The effect of mixing beverage
with Aralia continentalis Kitagawa root on blood pressure
and blood constituents of the diabetic and hypertensive
elderly. Korean J Food Nutr 15:165-172

Creager MA, Liischer TF, Cosentino F, Beckman JA. 2003.
Diabetes and vascular disease: Pathophysiology, clinical
consequences and medical therapy: Part 1. Circulation 108:
527-1532

DeVries JW, Rader JI, Keagy PM, Hudson CA, Angyal G, Arcot
J, Castelli M, Doreanu N, Hudson C, Lawrence P, Martin
J, Peace R, Rosner L, Strandler HS, Szpylka J, van den Berg
H, Wo C, Wurz C. 2005. Microbiological assay-trienzyme
procedure for total folates in cereals and cereal foods:
Collaborative study. J AOAC Int 88:5-15

Gropper S, Smith J, Groff JL. 2005. Advanced Nutrition and
Human Metabolism. 4" ed. pp.301-315. Thomson Wadsworth

Heim KE, Tagliaferro AR, Bobilya DJ. 2002. Flavonoid
antioxidants: Chemistry, metabolism and structure-activity
relationships. J Nutr Biochem 13:572-584

Im HIJ, Jang HL, Jeong YJ, Yoon KY. 2013. Chemical properties
and antioxidant activities of the sprouts of Kalopanax pictus,
Cedrela sinensis, Acanthopanax cortex at different plucking
times. Korean J Food Preserv 20:356-364

In SJ, Lee DY, Seo KH, Nam TG, Kim DO, Kim GS, Noh HJ,
Kim GW, Seo WD, Kang HC, Baek NI. 2012. Anti-oxidant
activity of phenolic compound isolated from the fruits of
Acanthopanax sessiliflorus Seeman. J Appl Biol Chem 55:
217-220

Jeong YJ, Noh J, Park N. 2004. Studies on the storage of
Kalopanax pictus extract. Korean J Food Preserv 11:299-
303

Kim H, Kim HM, Jang JH, Yoon KE, Lee YG, Back NI, Lee
DY, Jung TH. 2018. Anti-hypertensive effects of DHP1501,

ethanolic extracts from Eleutherococcus sessiliflorus fruits,



192 o} - o] 4

via inhibition of angiotensin converting enzyme and
activation of endothelial nitric oxide synthase. Korean J
Pharmacogn 49:240-245

Kim NH, Yang DC, Eom AH. 2004. A phylogenetic
relationships of Araliaceae based on PCR-RAPD and ITS
sequence. Korean J Plant Res 17:82-93

Kim SY, Kim CR, Kim HM, Kong M, Lee JH, Lee HJ, Lim
MS, Jo NR, Park SN. 2010. Antioxidant activity and
whitening effect of Cedrela sinensis A. Juss shoots extracts.
J Soc Cosmet Sci 36:175-182

Lee S, Kim BK, Cho SH, Shin KH. 2002. Phytochemical
constituents from the fruits of Acanthopanax sessiliflorus.
Arch Pharm Res 25:280-284

Lee SH, Lee YS, Jung SH, Ji J, Shin KH, Kim BK, Kan SS.
2003. Antitumor and immunostimulating activities of
Acanthopanax sessiliflorus fruits. Nat Prod Sci 9:112-116

Lee YJ, Lee SW, Lee SC, Park EJ. 2014. Antioxidant activities
and antigenotoxic effect of ethanol extracts of Acorus
gramineus, bud of Aralica elata Seem, Capsella bursa-
pastoris, and Taraxacum officinale. J Basic Sci 31:45-58

Manach C, Scalbert A, Morand C, Rémésy C, Jiménez L. 2004.
Polyphenols: Food sources and bioavailabilit. Am J Clin
Nutr 79:727-747

Phillips KM, Tarrago-Trani MT, Gebhardt SE, Exler J, Patterson
KY, Haytowitz DB, Pehrsson PR, Holden JM. 2010.

- 284

Q]

Q] . vkx]=

«EZA]
o AT

Stability of vitamin C in frozen raw fruit and vegetable
homogenates. J Food Compos Anal 23:253-259

Rural Development Administration [RDA]. 2017. Korean Food
Composition Table. 9" rev. pp.120-423. Rural Development
Administration

Ryoo HS, Park SY, Chang SY, Yook CS. 2003. Triterpene
components from the leaves of Acanthopanax sessiliflorus
Seem. Korean J Pharmacogn 34:269-273

Sano K, Sanada S, Ida Y, Shoji J. 1991. Studies on the
constituents of the bark of Kalopanax pictus Nakai. Chem
Pharm Bull 39:865-870

Shao CJ, Kasai R, Ohtani K, Xu JD, Tanaka O. 1989. Saponins
from leaves of Kalopanax septemlobus (Thunb) Koidz,
structures of kalopanaxsaponins La Lb and Lc. Chem Pharm
Bull 37:3251-3254

Stewart BA, Porter LK, Beard WE. 1964. Determination of total
nitrogen and carbon in soils by a commercial dumas
apparatus. Soil Sci Soc Am J 28:366-368

Zhuang XP, Lu YY, Yang GS. 1992. Extraction and
determination of flavonoid in ginkgo. Chin Herb Med
23:122-124

Received 14 February, 2023
Revised 12 April, 2023
Accepted 12 June, 2023



PISSN 1225-4339  eISSN 2287-4992
Korean J. Food Nutr. Vol. 36. No. 3, 193~201 (2023)
https://doi.org/10.9799/ksfan.2023.36.3.193

THE KOREAN JOURNAL OF
PraRAE Y|
FOOD AND NUTRITION

2-FucosyllactoseZ} OFA HiEd 2! AL OJAME0]| O|X|= A&k

== * * - *% &% % dkkokk H k%% *k kR -'— ;*****
Asteh - 2R - Aot - AHST . REAT HMETT . A0 wELT YA

AFAAG ALY UST A ATY, TFAFATY A7, “Grlo] e TE5A] o],
“eelolna AR AT, “EeleldHAERA ALY, AR F ALY AY AT

Effects of 2’-Fucosyllactyose on Defecation and Intestinal Microbiota in Mice
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Abstract

Prebiotics are known as components of intestinal microbiota that can improve and maintain human health status by stimulating
the growth and activity of the intestinal tract as a method of controlling the intestinal environment. In this study, we examined whether
2’-fucosyllactose (FL) could affect intestinal microbial population and bowel activity. Water content and frequency of mouse feces
were increased in the 2’-FL treated group at a high concentration (1,000 mg/kg), with brightness of the color enhanced and physical
properties diluted. In addition, intestinal microbial analysis showed that harmful bacteria Clostridium and Staphylococcus strains were
decreased and beneficial bacteria such as Lactobacillus strains were markedly increased in the group treated with a high concentration
of 2’-FL compared to those in the control group. These findings suggest that administration of 2’-FL can maintain healthy bowel
activity by reducing harmful bacteria population and improving diluted physical properties.

Key words: 2’-fucosyllactose, prebiotics, intestinal microbiota, defecation, stool

M =2 Stk Bourlioux 5 2003; Maloy & Powrie 2011; Rho & Kim
2011; Ministry of Food and Drug Safety 2020).

A et homeosasisyS BhgOLA A U g AW A ook B wlRe] £Reh AL At
Al 740l A2 BAE S5 A, HEA AW U= WA grsl ol mebA, & @0 S vE 5 Q= 7]
U R FE 2 WS G G ol B B9 A0 g5 glov), gadon s
K *394 %‘E"‘% o tc}a}, HH], AAL iR e i H}0] @ B A (prebiotics) B L= H}-0] © E] A (probiotics)7F AT}

Fx

s e K120 8 ¢ gick ol olme ) Gl B71 o G 1ag B2 B
A AL AT off BAAL grort, A DJBBE U oA B S W SEH 24 5 O B 8
B 0oFy S&HF9 HE, A 54T Bo L8 15 Qlﬁ}(Kleessen 5 1997; Ogata 5 1997; Gibson GR
S 5 oy 71K 89 59 A9 AFAHE E1E & 1999; Bode L 2012; Vazquez 5 2015; Good 5 2016; Kulinich
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& Liu 2016; Zehra 5 2018).

o] & meloloEAl oIz R TFHbumn mik
oligosaccharides (HMOs)], At 2-22] 113 (xylooligosaccharide) 2
IHE-&e] I (fuctooligosaccharide)t -2 754 =12
2 Rk 22 A Solge] S48 FIL A pHE W
HEA S0l A AuA|ae] FatE= A JARCHFiordaliso 5
1995; Kwon & Lee 2002). £3] Q17+9] E-Sofgt £A5H=, HMOs
L Qigote] Qg 9 Wele S0 £ee St BT A
A 9 0] olo] 3 B3k ARolu, o 2000150] 27
Stch(Ballard & Morrow 2013; Soyyilmaz 5 2021).

o|e} T2 &E NG FRET Q17| Rf{o] Hol &
b, 1 ShFL oF 100~3008] X}o]7f ‘H_'q-(Manmez-Ferez 5
2006; Bode L 2012). ESF HMOs2] -3+ D-glucose, D-galactose,
N—acetylglucosamine L-fucose, ZL2] 1l N-acetylneuraminic acid

5 A 740 DEwEl Adehe 720 et 1R
4 7], &%, EAJo] A= (Nifionuevo 5 2005; German
5 2008). o]& &Y I1YL FEOoZ YTt B9 lactose
£ AY™, lacto-N-biose T+ N-acetyllactosamine®] =712 A
AE ARE9] woboly 7o 33 A SK(Fucosylation) I A]
& Sk(Sialylation)=+= Zlo] EAJolt}. 922|179 60~
80%7F F A3 O] Qlom, 9= 70%7F AlgEtE o] &
Ajgtct. g3 AQ EF A5} —%ﬂl 32 2’-fucosyllactose(FL),
3-FLo|H, A|EE3} &30+ 3’ -sialyllactose(SL)2} 6’-SL
o] 9ithBode L 2012; Han S 2012).

2-FL2 A HMOs 5 9F 20%7FF A}FA]5}H(Soyyilmaz

5 201, fotel Al Sl 44 24, T4 RFER
olof 44} ® W] Zslo] AL FE AT R
o] Ut} (Morrow 5 2004; Marriage 5 2015; Lewis 5 2015).
ESt Campylobacter jejuni®t 22 AF =49 A4 U A AF
oA Eo] et BLA Ecoli®] 2 AHd(Yu 5 2016;
Facinelli 5 2019), ¥ 92 Z7KKulinich & Liu 2016), U qi
AL 7§41 (Good 5 2016), QA5 A (Vazquez 5 2015), 9
G =7] AAl(Zehra 5 2018) 5] AFE0] HilEo] Ut

ol9} o] 2FLE o2 W welo|Ae] M Fiol B
AE YA, ARt "JEﬂoﬂ’ﬂ & A7 FAC B/ At
o &gt Aotk wEhA, & AFolMe B4 w2
YFLE A7 Folg | Buio] 824 54 W7k Sue
24 9 ) 0EE 24 2HL S ol B

2-FLo| % SRl HIXE 9 Flstaa shec

fo
Eﬁi‘
nd
o]
of
o. (o]
ﬁ
Y

ello] =] H| Z=Z A (Suwon, Korea)of| 4] Bropa] AR8-5}91 Tt
Ul9 ATROIE T AFEL 2-FLE 27 600 F
1,000 mg/kg/body weight 5 =2 Ho¥ ?-uE-f-*/l\*oﬂ &3l AlA
uRe-2of JF upEle 200 pLA FoISHRAL, ojuf] Rt E
48 ZH50 Eojsigith. 121 AYEER TIAE
(PicoLab Roden Diet 5053)2} E-2 ZA-3-54 AFol== 5}3th.

]

Mo

2. ABESZO| Al
27 WA 823 CSTBLGI(22-23 9)S l:,—oeﬂH]-O]Q(Seoul,
Korea)o]| 4] —_rL 15}, YF2 =t 23+] C 56% AtS =
A9 £97108 ART AULE B 3PO GrE
(vehicle), 2°-FL A5 =600 mg/kg, 2’-FL-Low) ¥ 2-FL 11
BE(1,000 mg/ke, 2°-FL-High) 7«3 8uj2|¥] F2+9s
Ee5to] ARESIITE Ado] £3E= 125 B2t 4 18], &
A3t AJZtof| AHGFofstqitt. 3, 2°-FL Fol2 QI uhy-
29] A5 Sk S| st 5= 13 A= S5t
71553t & A2 ttojetl e s EA TR Y
SlojA HE 9 SA=A o, ¥3] A& dA5] F5)
ATHKIOM TACUC 22-011).

O

CEM AR $E Y 2 U B}
2L Rolo] w2 Hulo] P4 B U SRR B4
a7] Sstel,  13] B9 ARES SPstAch BH SPL
Slstol, uk9L AREE 229 cageo] HeI3t 1 £ vl
24 Bug BAloR 25Tk Eo B NES 3l
37] gIsted, nhS2k 1AIRE B9t HE EHe] S8 Ao]
FaE H 2 29 WEe Austac. 29 vE Bk A
Hol SuE 123 U 43 A0 33 AASHAt.

H

SRS B Aste], 2 kg iolA 44
2 2 38 F dx A A= FA(fresh
weightyS &745}1, 85C RANA 24A|17F B2 ARAI H
A& A (dry weight)S 73191t} o] &A% Zhe o
9] Alof tjUslo] S~E3FF(water contents, %)= AAFSI AT,

5. ALY OjME T}

a9 2ol 4sE BH] A w8 BAS Ao
ShATA BAAE O] 2F|5te] A5 oH, EHAIE W
genomic DNA+= QIAamp DNA Stool Kit(Qiagen, Hilden,
Germany)E- °]-&-5to] &2 3 HAI5to] ARE-SHHH-
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A v|RE EHL, G-t Bifidobacterium spp. D Lactobacillus
spp.&} SNt Clostridium spp. 2 Staphylococcus spp.2 4174
oto] u|=- YA E7 HANE|(National Center for Biotechnology
Information)@] databaseZF-E] A2 16S rRNA §-2A} ALE-E
718F0 & primerE A2} the primer express 2.0 sofware(Applied
Biosystems, Foster city, CA, USA)J5}o] 45} thH(Wheeler
& Katzmann 2006).

50 ngo 2 AAH EH DNAES ARES}] StepOnePlus
Real-Time PCR System(Applied Biosystems)2 ©|-&5}o] z+Z+
55-’154 9&]‘;]— /2‘6‘1_(1 501’8]- 37,]-7(4.9- 2?,] H]—E'_‘é]-o:] Z,\_‘é‘ﬂﬁqoq [¢]
H, 4% Cycle threshold 72 wid= w4l ©jAYE9]
genomic DNAE 1085~ 3] 4{sto] vh= EE A3 B ws}
of CFUg.2 UEhfolct.

Axtof st 54| * 2] GraphPad Prism 5.0 software
AN, 7 AR 7H] B
ShT B

A% AF= meantSEMO.E H7]5F9 1L, p<0.05 o]4 Y
ot EAA S9)4o] Q= Aoz Whsrt.

=2 u

£ ©o]875}t9] 2-way ANOVAE
A 52’42 Duncan’s multiple range tests= A5

2]

ér{né

Table 1. Changes in body weight(g) of mice

2’-Fucosyllactose”} IR~ v 2 2R n|RBEo] n|X|= gk 195

Zar d nE

2RE40Y 2-FL 500 [ME 02 AS

1. ST
s B}

I'-III

2 ke Ao A WEke &
st ﬁﬂr cﬂp;w« I B AATONA FARE AlS
7P FEE N oH, 125:2; 2T AF-2 10.5+0.8 g 5
7ok, 2°-FL A2 Low 9.9+1.0 g, High 9.7+0.5 g0 &
o172l Hpolt= sHelE] %] gkrh(Table 1). o|uf, Aol 4=
PE= 125 B 2-FL FOIZ A upe Al gk,
o] Wivt P S Yehs AR F ohiE,
Zo] 9-=t2 3} Hujo] sBslako] QS =T} Andrews
& Storr 2011; Ministry of Food and Drug Safety 2020). 2’-FL

6. EHEAN AEoo]| mE B HIsE Hrist Ay 15219 B 1l
A3 T RS 79422, 2-FL Aot 7.7+1.8, 2’-FL 15+

7.5+1.92 ZF AR 7hol| 2tol= HAEA] ¢kt TH(Table 2).
o] & 7FAHA] £ RlZo] gt 3914 Q1 Xol= et
A QFokoLt, 8FAMRE 2T tiH] 2-FL s EwollA] H
o)H o7 BT} F7Fst7] Al&sto], Adlo] FREE 125
Ao 1244122 LE 5 B Hlert 7P 54 YErdt

Weeks on study

Grou
P 1 2 3 4 5

6 7 8 9 10 11 12

Vehicle
2-FL-Low” 25.1+0.2
2’-FL-High® 25.4+0.2

24.6£0.2"9 257404 26.8+0.5 28.4+0.6 30.0£0.5 30.4x0.6 30.4+0.5 32.0£0.6 32.3+0.5 34.3£0.7 34.6+0.7 35.120.8
25.840.2 26.8+0.4 28.4+0.5 29.5+0.4 30.3£0.3 30.740.5 32.0+0.7 32.3+0.8 34.3+1.0 34.7+1.0 35.0£1.0
25.840.3 26.8+0.3 28.1+0.4 29.6£0.4 30.4£0.4 30.1404 31.9+04 32.6+0.4 33.7+0.6 34.6£0.6 35.1£0.5

D All body weights calculated in grams.
9 Data are shown as the mean=SEM, n=8.

9 2°.FL-Low: 2>-FL 600 mg/kg/body weight, 2>-FL-High: 2>-FL 1,000 mg/kg/body weight.

Table 2. Effects of 2°-FL on the stool frequency per 1 hour

Weeks on study

Group 1 4 8 12

Vehicle 7.9+2.29% 6.3£1.1 7.3£1.2 7.8+1.3
2’-FL-Low” 7.7+1.8 5.8+1.1 7.741.0 8.7+0.6
2’-FL-High” 7.5£1.9 8.9+1.7 10.6+1.6° 124+1.2"

D All stool frequency calculated in per 1 hour.
? Data are shown as the meantSEM, n=8, p<0.05, vs. control (2-way ANOVA test).
3 2’-FL-Low: 2’-FL 600 mg/kg/body weight, 2°-FL-High: 2’-FL 1,000 mg/kg/body weight.
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(Fig. 1)
YL EFT )54 LTS F LFH 2 2uo
A% S B B NS S Aoz B
et Na & Kim(2007)2] A4 345 o ol A A4a=
291G A HANAE ) o] Folq1 Fo &5

& o HiHA] E= P E04F0] HiH = *7V\l7]h

Ao Z BIE O, Farhin 5 2019y 2°-FLY| AHF7} A
Eg| Ao 93t F 25FNE /AR Z 2™, Ramirez-Farias
5(2021) ool Al 2°-FLO] 437} ¥H] 7| Ao J3F= 5
ATt H sl Wb, 2°-FL Aol A] B Rl
S7he 2-FLO| FE-A9] AREa Al St ACR Alw
Ew, o]% mheA BEWO SRS Hristlo

2. IRS2|0E 2-FL F0o{0] QIE BH TRE

2’-FL Fofof oJgt wpeA ERo] EokgS H7h
o, 1532 22 2-FLAS B 9 2-FL s
&4 B9 SEZe 717 621, 613 9 61.9%2 =4
(Table 3). ZG-5-0] 8FAMA] FAH O Z {203t Z}o]
ZHE| 2] QAN 2°-FLS Foieh AolA= 2
EoMAl= Aol UEhaL, 93— 2°-FL =9
H SESEFo] 67.3%2 F-9]8 02 F71ettHFig. 2). AT

o] TREE 23X oll= 2-FL AT BT foFog a7
ghgol Eofl o, 2-FL skof wE Xol= A ¢
Atk ©]2t &2 Mao 5(2022) 7t B3t vk 2°-FLE
AT FolotolS b 9] AE ERAT, £HY a7
SFFollA |olFl Aol WEEA Y= 2o R HIIsHe]
t}. E3L, Robinson 5(2001)¥} Bouhnik 5-(2004), Na & Kim
2007y Z+zF 2143} 1599, 28Y =91 Aul AlQloA] 2°-FL
I 22 71548 e A7 2 vl aske] At
Ao g EIFo] F7Feh= Aol UAARE FojHl A
7F UEA] 2 Ao Hargt v Qltk. 2 FLE 125 5%t
AT Fofst AL 185, 2-FLo] Ay $4S HSHAA
HiH 5o JF2 F717HA] et Algto] deEl= A=

i

rll‘ ) 1o <t 0Kl

niﬂmﬁrﬂ_ﬂo&mﬂi

OS-‘EJ

Table 3. Effects of 2°-FL on the stool water contents

fo
Eﬁi‘
nd
i
of
o. (o]
ﬁ
Y

[ Vehicle [E 2-FL-Low [ 2-FL-High

151 *
gz %
32 10]
m =
£3
L ¥
5%

0 r

1 4 8 12
Weeks

Fig. 1. Effects of 2°-FL on the stool frequency. Vehicle
mice are gavaged saline and had free access to drinking
water. HMO, 2’-FL-Low or 2’-FL-How mice were treated
with 600 and 1,000 mg/kg 2’-FL, respectively, stool was
observed once every 4 weeks. Data are shown as the
meantSEM, n=8, "p<0.05, vs. control (2-way ANOVA test).

Az
3. 922D 2-FL S0 02 2ol 22y SN
B}

2’-FL Fofo] W& mpeA B9 £ B71sh] Sl
T A0 2 33] AF5to] gl A3, 45:27HA] A F T
EEHOM ETAQ 542 YEA] 2 thFig. 3). o]F 8
Z} 2°-FL =T 3o BHo] o= o] ZHHrt} *”0] glo}
A3 AR ALt @Eokon, 2°-FL sk 1254}
of 29 EHHET JHAo g WA Yeht= Aol &<l
=] lth(Fig. 3).

FLgg EHY Brts WS st At &5t
o A9 A% 715 §A dt=d EL20] Hoh(Deutsch &
Stres 2021; Matsuda 5 2021). o] g3t BWo] Ar L 48%
Fa BA7E 9lom, o]of wEt £ Hlko|: ¥ F
of Hu] 9 HAto] Ylo] Hrk(Sharma & Rao 2017; Ministry
of Food and Drug Safety 2020). §-G-o1= tjA o2 3t ATLo]

o)

Weeks on study

Grou
P 1 2 3 4 5

6 7 8 9 10 11 12

Vehicle
2>-FL-Low” 61.3+2.0
2’-FL-High® 61.9+2.3

62.142.1"7 61.742.8 62.6+2.8 613+2.0 61.8+1.3 61.1£1.8 61.3+0.8 62.6£1.5 62.4+1.7 62.5t1.5 62.9+1.8 61.0+£1.0
603422 63.4£1.8 61.542.6 64.144.4 642440 645515 632+1.8 64.7£1.2 662423 66.840.9 65.9+1.5"
60.4+1.2 63.040.9 664+43 64.5+1.9 67.1+1.5 64.9+1.6 64.442.6 67.3+1.2° 68.142.4" 67.3+0.7 66.8+0.9°

D All stool water contents calculated in percent.

? Data are shown as the meantSEM, n=8, "p<0.05, vs. control (2-way ANOVA test).
3 2’_FL-Low: 2’-FL 600 mg/kg/body weight, 2’-FL-High: 2’-FL 1,000 mg/kg/body weight.
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2’-Fucosyllactose”} oF--A v 2 2] b]AEo] v|x]E= F&F

197

. [ Vehicle O 2-FL-Low [ 2'FL-High
g 80' *
1@ * _ * :* *
S 60
c
(o]
o 40
9
2 20l
(o]
o]
o 0 r r - .
1 2 3 4 5 6 7 8 9 10 11 12
Weeks

Fig. 2. Effects of 2°-FL on the water contents of stool. Vehicle mice are gavaged saline and had free access to drinking
water. HMO, 2’-FL-Low or 2’-FL-High mice were treated with 600 mg/kg 2’-FL or 1,000 mg/kg 2’-FL, respectively, 11
consecutive weeks from 1 week. Data are shown as the mean+SEM, n=8, p<0.05, vs. control (2-way ANOVA test)

Weeks on study
1 4 8 12

%m@vtﬂv

s‘}w

2'-FL-High 1 > & %

Vehicle

2'-FL-Low W

Fig. 3. Effects of 2°-FL on the physical characteristics of
stool. The C57BL/6 mice (n=8) were treated with 2’-FL-
Low (600 mg/kg) and 2’-FL-High (1,000 mg/kg), and stool
samples were collected twice and every 4 weeks.

A, 2L e ket 7154 SRl T A HEa
ot o) AR AR WA deton], ok 2
QTN 2L TEER0] 8 Ash W A AAsHct
(Wang 5 2017; Vivatvakin 5 2010; Ramirez-Farias 5 2021)
o) e 4ol ¥ioh Aol sk 4% Yok 4
o % 9 AR} ek o Sof, 2o] Alo] A AS
b A U, B EE 4] 9ol 454 4 A
3k oJAls| 2 2= 9lom, 7}& o]AFA 9l BiHol MO 71y
o|u} B EMo|tk(Zuckerman 5 1995; Lee 5 1996; Kim BS
2023). Tateyama 5-(2005)9] H o] Wt2H, 7|54 1T
Q27 A gole] A% BATHE mob B pih B4
513 FA0.2 WSRO B, Blison S(2016)2] ATANE
2uo) A5/} Bl F2ue ol Wslh nuE

i

K

£ 59 2FL 4= BH0) AR BRI, A 5ol
34 o AU pHE R0 AT 23

o
oh=l3 A A7l fol% AAHE ekl Aoz

o
Rl

|

Hu e

o]
o

ZHETh

rE 1o
> 1o &
= Jo

2RS2|0E 2-Fo| Fo{0l [ME ALH OIS Bist 24
PFL Eoprh o0 A vES] B S Bl
st A3}, 8-+ Bifidobacterium spp. w3+ 2’-FLO] 5%
7} Eobd =g AT Y Lactobacillus spp. ¥+ S715F
HThFig. 4). T3t -3l Clostridium spp. 2 Staphylococcus
spp. =L 2FLY| BT} ol AR Zhaste AL ol
ShsickFig 4). 9919l T o] 2FLE] M e %
o1% Holt ol ROl ZHolE FUT AYEL
2 AASIH, 3] Lactobacillus spp. #F7F 9 <
o BE 4 £EE B SAT AL UehhE o4
Aol A ZE AT A= E tH(Thongaram 5 2017).
Lactobacillus spp. 75+ o]2] L ZH}O|QEIA -3 ZoA =
ol Al 27 7P Hojutk= 217t lth(Thongaram
= 2017).
olg} o] fOAFL YATES BT P pHE 2ol
foflet] 8% A H A oA azo] Rk A A SRt
THGibson & Wang 1994; Lewis 5 2015; Matsuki 5 2016;
Smith-Brown 5 2016; Yu % 2016). o]&3t 8-2]+9] Al
58 21 AVIE A0 DALY 2L A5A U L
HA O H(Kwon & Lee 2002), 0] & =ATFTIo] A% of A
F4ET O] /)54 R g Aol EAHE
7R o] 55K Gevers 5 2012). 0|9} Zo] thA71A] o] %
S 2-FLe o759 oluAPoRA ol 8HAE A,
545 AW o7 HY4 vdEe] & AT ®Ho| RAste
AL AFAoz JA5H7|= SHh(Ruiz-Palacios 5 2003;

}o
=
<

l‘=l~10> fl
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A) B)
1.0x10°2 1 5.0x102 1
8.0x108 - T 4.0x10¢ 1 -
too][ | T Saow
= 6.0x10°; S 3.0x10° 1
[
&5 4.0x10° . O 2.0x10° 1
2.0x10° - i 1.0x10° —
0 ' ' o L ; '
Control Low High Control Low High
2’'-FL 2'-FL
o) Bifidobacterium spp. Lactobacillus spp.
D)
2.5x0" %4 50107 1
2.00%° 4.0x107 1
;; 1.5x10+° ;E;D 3.0x107 A
Le, 10 = N
O 1.0x10%°4 U 2.0x107 A
— *
5.0x10°%1 1.0x107 1 .
| - 5 HElaaE B
Control Low High Control Low High
2'-FL 2'-FL

Clostridium spp.

Staphylococcus spp.

Fig. 4. Effects of 2°-FL on the changes of intestinal microbiom. The relative abundance (%) of the major bacteria in
C57BL6/] mice small intestines distinguished by groups. (A) Bifidobacterium spp., (B) Lactobacillus spp., (C) Clostridium
spp., (D) Staphylococcus spp. Data are shown as the meantSEM, n=8, "p<0.05, vs. control (2-way ANOVA test). " CFU

(colony forming unit)/g (feces weight).

Newburg 5 2004).
o|Ate] A¥E wlgto g, 2-FLO| M F7} (37 A

SVt =L Lactobacillus spp.2] A7 SH Al7]1L, H&E0]

Fofate] S AaAA AU 242 M7= Aes
A g
Qo W A=
B A3es R {280y 2-FL AFHZ Qs A nfe-A9]

ol
=

A% sk, W 2E 2 G vBEe) 24 wslo] vjA:
Qe WSS WA 2-FL Aol e AF Wk B
el Qopo, 9FAIRE] o] SRRk} HET} 9
oz Z7ISi9R, 45 RE el Baly Hsh 9 Ho)
W17 B2 A8 SISt Ea A ojaE 24
A3}t 2-FL AFE A3t 89749 Lactobacillus spp. 752]
Z719} f-allt2l Clostridium spp. 2 Staphylococcus spp. w5+
o a2 HISHL) olsh 2L AT ATES Fdto] B
Stg ], 2-FL AFHe A4 0h920] v 253 ) ol

= wslo] YA JFL ujA L oz wekdh FE
o=, -FLO| M A AT A4 v EF 7419
A = & Ao R AIREHY, 2-FLY A7s A 7%
4 9Bz Aol =2l He 72ARE AlEotAt St

l

2Ael 2

T2 202285 Fefo|EH IR A (>, k=)
NPEA T} A8 RIAAS: ERT2111290) AL
=L, ol FA=HYT.

2=
2
o 23]
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Abstract

FT-IR, GC/MS, and ATR-FT-IR analyses were performed to confirm the physicochemical characteristics of saw palmetto fruit
(SPF) extract. FT-IR analysis of the standard product showed that the band corresponding to the carbonyl bond of free fatty acid
was stronger than the band of acyl-glyceride. Sample E was identified as having the same trend as the standard sample. Fatty acid
composition analysis revealed that the main fatty acids in the standard sample were lauric acid and oleic acid. The content of lauric
acid ranged from approximately 30% to 38% in samples B, C, D, and E, while the content of oleic acid ranged from approximately
29% to 34%. The GC/MS analysis confirmed that the standard SPF extract consisted of fatty acids and fatty acid ethyl esters. Sample
E demonstrated a similar pattern to the standard samples in terms of oleic acid, lauric acid, and fatty acid esters. ATR-FT-IR analysis
indicated that only sample E was predicted to contain 100% saw palmetto extract. Therefore, these study findings can be considered
fundamental data for analyzing the physicochemical characteristics of the composition of SPF extract.

Key words: saw palmetto fruit extract, free fatty acid, FT-IR, lauric acid, oleic acid
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T3l5H= AEA AHEo0|th(Scholtysek 5 2009).

U] Ao M AT Qo) 5B 10| T2 5
Awct Brolnz Ad fAE THAE 2 P,

1\Corresponding author: Young-Sang Lee, Head of Team, Central Customs Laboratory & Scientific Service, Korea Customs
Service, Jinju 52851, Korea. Tel: +82-55-792-7321, Fax: +82-55-763-7392, E-mail: happylife2030@korea.kr

- 202 -



Vol. 36, No. 3(2023)

RIHE g 2559 ASS Yo AAH g Y=
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&= At ok @A FHoAE AR 2ATHE G
FEES Aote AF HEA AlESol Bol feHl 3
o, W A77541E 7% 2 HA0A= 2THE 4
W FEE9] 75 AR(Ee ARG AL lauric acid
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Fig. 1. FT-IR spectrum analysis of saw palmetto extract (standard) and imported sample-A, B, C, D and E. A is identified
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Vol. 36, No. 3(2023)

7HA 9] A ER] HojoA SR Ao g IRIHUG #
ZAFANALE 1,775~1,689 ecm™' QoA acyl-glyceride2]
carbonyl A3}o] 95t <=0 dF5F=(1,743 cm ™' BL) Hi
=71 obd, S| AALS] carbonyl AZHC=0)°] It 1,711
em”! BZojA 733t Wit Qlo] &91E] 9l 1 (Bertran 5 1999),
1,743 em ™' oA kgt WHET} A ERIE T A
Z ester 2THC-0)9] AEH A0 & Q3F (1,161 cm ™' B
<), Wy wEd 248719 v AEF o= et W
T(1,466 cm ™' F-L)7} oFgt E4o] ERlEgloH, FHEAAL
ZAHO-H)Ol 25t 940 cm ™' F2of| A 9] peakZS EHQISH 4= 9l
UL o]t T2 A= 2 AT AR ATHE g} =&
= ESABTF FEAANC R AR Zog woEY, &
THE g1 58 EEEES 24T Schantz -5(2008)2]
Aol A= triglyceride®] AAt BT F-2] A4
o w7k Frha Buste] B Q7 Aueh fAsHg
59 AGHE &5 A9 AHEHO] AL 2925 cm (C-H
vt AEH ), 2,856 cm” (C-H Y AEHH), 1,756 cm !
(C=0 2AEHH), 1,466 cm”(C-H 7+ 23), 1,163 ecm ™ '(C-O
AEAYT CH ) 50| SIEFET, o) Dtk $A17
o4 Shelsl AuER SASE, EEA A Bl
£ gk b Aol O 1711 am ! R0 4
peak”} TAEA] IATHFig. 1A). = 2THE &7 B,
Cﬂ- Aﬂ- 71—0 /\nﬂEE%o] g_l.o]gh 5/\101] Ry /\]Eoﬂ
A BRIEE fE A4k tEd Ao 9% 1,711 em !
B0 A peak?} FEE QT IHY EFEAEE 1,711 em™!
W=7} oA Uehd whe, 59 232 B, C, D acyl
glyceride®] carbonyl Z3HC=0) AEH A 1,746 cm™' F Wi
T7F 35 Y= AfolE Hld % 28WE 55
= S AFALY] carbonyl Aol )3t 1,711 cm ™! BLof| A
W=7} acyl-glyceride©] carbonyl Z3HC=0) AE Ao <Jst
W= 09 e et BEAlRel SARE AHEY
O & ZRIEUrh(Fig. 1E).

2. AIKAcid value) 24

A7 A 1 g& S3lok=t Zag 4 PQP 152 mg
£ oY, A= X|HPARO] glycerideZ2 Al A FEIE A
oro o g x|utito] oF2- olu|sitt. Gafner S(2019)—,: sty
E 2&Eo| B8 Sgxuilo 2 JLAE o] Qitky B st
vl 9lo] B o= AT E 2E2E BZA R} £ &
Ty & 2&E9] AVIE v W84 519 THdata HolA] Z-2).

AT E gu] 228 IFA|RE9] AV oF 161.07 mg/g
o= FIHNoH, 53] $UF A AVl 022 mggo &
AYo] Ao) ZAEA g A0 Ty

gels]o] FEA%:
own, 2Ql&E B, 9} D= 7ZH7} 68.34 mg/g, 88.22 mg/g,

#EE Q) 2220 ofsiEkasl B4 205

39.00 mg/gl & EFEARHT} A7} wol] e o g sho]
Atk $UE B 186.60 mg/gl & THE Q10 Hlg] &
2 o Z 3Q1E ]t Mikaelian & Sojka(2009)2] H--of| A
2EWE o 2550 fREE FA4AeZ T of
U0 AFZEZE OF 187 mg/g AL R w2 AR HIgHHE Ql
o} R AARY] o] F71gtl met AW E g =&
E9 AP} ZoABR B Ao A AFESE 2THE ol
FE2E BEARET AV 2 £=9F B, C% D= /-
A|HpAke] ghego] Yo HAl AWt [ F9 triglyceride AJ+O]
ko s Ao g mudky| 1, £9E E= Mikaelian & Sojka(2009)
9] Aet AR ATHE Bo fEA4te 2 A Ao
2 OoEch Ak G Akl sHFC R &, 57H9] AR

% 291% prl 2G| E g &5 100%2 IolEH, AL
triglyceride T+2& 7} A%, B, C¢ D= AU E o
FEEE 02 A £ ZeE 23T S+ ok

3. GC 24

RFU|E Ao 238 BEAR} FUE Az YA
24 B A, 2R Qo) 228 BEARY F8 4
HIAES Jauric acid(Cia0)2} oleic acid(Cig.()°]™, 71 2] palmitic
acid(Cig), linoleic acid(Cig.)7} 215 Qi tH(data H O[] &2,
HEFAN RO AHFAF A H]E&-2 Penugonda & Lindshield(2013)
o] ¢l Asel fAksHA Uektch 9% B, C, D9} EO)
AL lauric acid?} 2F 30~38%, oleic acid7} 2F 29~34%% &0l
F At Booker 52014y ATHE o] 2&559 F9 A9
AF JLAJ-L lauric acid®} oleic acido] ™, & AHFARO] oF 30~40%
# 992 etz 229 501 & A7t A

T, U= A= $YUE B, C, D 9 EQ} 2] oleic acid’}

Cﬂf 12%% thA FA YERE A, linoleic acidZ} 9F 15%%2 B
AZ@%) HH] 2 FFS 2k o]Hgt Aiks Wang 5
Qo13)°] AT E3 9 2T E Qo) 3 EEARY v
Wolo] 8 TS BT, ot A o] T2 §
AR7H R USE FHY + ok

web GC 24 29tE 5o, o] $9% F 9% ES
ASIeE 47H(A. B. C. D)) SYFE FERAIo] F3320]
o Ao HZEu, oloh e A= FIIR 24 Ao
A 2 Qv 228 BEAR% o2 £9F A B,

C, D7} acyl-glyceride 25 Z39tot= g FAIF7 S =
e Ths AT SAT AFE BT

4. GC/IMS 24

AW E g 258 ERAES GOMSE 43 23}
APAE FRO) AGAL o o AEE FE A gelst
Ach(Fig. 2). o]2|3t ZIH= Priestap 5-(2011)0] 2THE &
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Fig. 2. GC-MS chromatogram of main fatty acid and fatty acid ester of saw palmetto extract standard and imported sample.
STD; saw palmetto extract standard, B; imported sample-B, C; imported sample-C, D; imported sample-D. E; imported

sample-E.

o= AAAH 02 [ AHAF Qo= AHH4te] HE o A
E|(FAMEs)?} o g o] AE|(FAEEs) 5°] Az o= EAet
Tl BAgh A Aykel JA[gh

FUE SHY F8 AFARE GCOMSE 43 HIKFig.
2), &UF Ae A4 peak7t SHQIE]A] QFQLO H(data O]
A %), UE B, C 9 D= A4 24 Bl&2 HhEAT
lauric acid(C)2,), myristic acid(Ci4,), palmitic acid(Cis0)”} 8
A4to 2 ERIEUN, ARt AEFE AEHA &%
o, &3] A4t F oleic acid(Cisi)7} T2 Bl &S AHA]
Stz 202 SRRIFo] AW E I FE5E EFAIREY=
e F¢E B9t £YE Ex= oleic acid(Cig)} lauric
aid(Co’t 78 ARAOR T2 4] 59 BEI e
7ol Hlch B +YUF Ex AL AEFIE HEH

oF

=
o

)

Ao, & AHAR A WAL o AF 59 HES A4
91%, Z|WAL S| AEI R OF 10%E EFEA 2L} FAFE 7
HYrh

59% B, C, D % B A4k 24 ML 27 A2 o
£ 24 HEE EIEAH. +UF B lauric acid7} oF
71%, myristic acid”7} 2F 11%, palmitic acid”} 2F 17%, $=YU=
CE lauric acid”} F 71%, myristic acid7} 9F 16%, palmitic
acid’} 2F 13%, U= D= lauric acid”} 2F 50%, myristic acid
7} 9F 33%, palmitic acid”} 2F 13%, =% Ex= lauric acid”}
OF 28%, myristic acid”} 2F 11%, palmitic acid”} 2F 8%, oleic
acid7} ©F 40%0] 4T}, Marti 5(2019)0] Waw Ao E =
EE9] AAE F oleic acid(Cis)S] 24 H] &2 GFHHOo 2
30~35%0°|H, 2 A2 GOMS 4] AitoA £90E B, C

O%
i
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2 D= oleic acid(Cis) 24 H]-80] 04-2.4%5 BHolE]o] 2
2ol B om, 2905 E+= oleic acid(Cisi) 273 H|-&°] < o \ [ s
40%E 47h9] £ EZo| H3] 2 XA HLE Q1= / A ——
o QU vl A 2 fawleR wR - /:t —

=] 018 J‘v‘
=l . il —\.— Saw palmetto extract 60,39
i A\l

{
i N—J{— Saw palmetto extract 50.0%
FALH

Absorbance

™

5. ATRFT-IRE 0|28t AEHNE F&55 M2 24 20}
AT E g 255 ZFARS} OE 4EFE 10%0
A 90%7}A] Z+zF Eokslo] ATR-FT-IRE BA35H A3} 2o

HE Q| FE5= EEAIRS O E FA12 &7t Hl2o] wet oo
L7110 em™! 27} 1,743 em ™! H2ollA] T w520] ST} :
/\J‘_‘i ngxqgi —]_L = O] é o _Q].O] SF A T ]O:' (0] D%(Flg 1800 1750 memw,[[m‘.ﬁo

3, 421 A0S cabony| 23] <1 ol sk ot
L1711 em” 3} acyl-glyceride®] carbonyl B2¥e] 2 & mination of saw palmetto extract content in imported
off sigsh o 1,746 em o] ] 0] 9] Wl (ratio= ‘iT/ﬂ sample by Fourier transform infrared spectroscopy. Range
o] FAAE YehEE o]z} Wg4 oz B, RO 1,850~1,730 cm~', B: range 1,721~1,650 cm~".
0.99660 & Fo 3t 22} Ak (data HolA| L) ZHAISHTH

TUF A B, C, D9} EE ATR-FT-IRZ #4311 3 1} 3t W=7} acyl-glyceride®] carbonyl A go] oJ3t Wiz R} 7+
4=9] Foj &0]9} o]& B|(1,711 cm /1,746 cm HE T35} a1 UrERETh 5719 2:0]E = Z0lE: E mEA|Eel 7o
Aot A= Table 17} 2t} $U% A= AW E Huj dFez gRlEglo, +UF As FEIAEARY carbonyl
0] AFHNT, SUE BE o Mo FUFCE ok AT U s gk A A FE B
5%, S YF D oF 9% ABAE o) $E20] TS AR A= oF 161 mgeellon] $UF B BEA RS
Ko, /\?:]E:‘ Ex= U8 A7 S4EHA 982 a5t 2% 22 =2 47H186.60 mg/g)E SRIE Ut ATHE G

Fig. 3. The best beer’s calibration model for deter-

Ol

WE @u 22z 230 S0 A 24 AT AT, REAR9 F8 A
2 Jauric acid(Ci20)2} oleic acid(Ciz1)0]HoH, $=UYE B, C,

0k ol 2H= DQ]- E9] A% lauric acid’} 2F 30~38%, oleic acid’} F

29~34%= SOl ]l ', $UF A= oleic acid”7} 2F 12%

A2 E d) 255 EEEN JYE S94 2THE 2 ok A YEREL, linoleic acid7} OF 15%% EEAIR
i} $5E(100%)2 22 A7Hacid value), F A4t (4%) Y] =2 g Hlth o|et &2 AT= FT-IR 4

o
=
gt Z47ke] 24 vl FTIRS §3 2AE 52 245 AFoA 28WE A 258 EEA RS} H27 45
o] EA9o] Z}o|Z gIsHYth FT-IR B4 Ai} 2w 4 A, B, C, D7} acyl-glyceride 725 E3toli th2 2 F7}
o 328 EEARNAE FHAGAY] cabonyl 23] o] EFEALZ 7S B 2TWE I FEE EEA

Table 1. Estimation result of saw palmetto extract content in imported sample A, B, C, D and E

Sample" Height of 1,711 cm ™' Height of 1,746 cm ' 1,711 em /1,746 cm™'  Saw palmetto content (%)
Imported sample A 0.018 0.278 0.065 ND
Imported sample B 0.130 0.195 0.666 445
Imported sample C 0.155 0.179 0.866 52.2
Imported sample D 0.082 0.222 0.369 28.8
Imported sample E 0.265 0.068 3.897 pure?

D Test sample-1: saw palmetto extract standard 34.5% + other oils 65.5%, Test sample-FA: saw palmetto extract standard 45.0% + other
oils 55.0%, Test sample-3: saw palmetto extract standard 54.7% + other oils 45.3%.
? Pure mean that it content saw palmetto fruit extract 100%.
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oAEE FAHE AL RIS sHAIT +=UF A= A
4t peak7} ERIE]Z] Qkofom, =4&E B, C 9 D= A4k
ZA HE&L B9 EAT lauric acid(Ciap), myristic acid(Cia),
palmitic acid(Cis0)7} =8 A®ALC = SRI%| L, AT o
2R HEEHA AT +YF E= oleic acid(Cis)2t
lauric acid(Ciz0), A"AF NAEF7E HEE 0] REAIEL} F
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Research Ethics Rules of the
Korean Society of Food and Nutrition

Amended on 23/06/2008  Amended on 21/04/2016
Amended on 03/12/2016

Chapter 1 General Provisions

Article 1: Definition of Research Ethics
The term “research ethics” means honestly conveying information in the research conduct, using resources efficiently,

and performing responsible study by objectively and accurately reporting study results.

Article 2: Purpose of Ethics Regulations
This regulation aims to enhance research ethics to members of the Korean Society of Food Science and Nutrition
(hereinafter referred to as “the Society”) and prevent research misconducts by proposing standards to secure ethics and

truth in academic research and fairly verify misconducts.

Article 3: Application Objects of Ethics Regulations
These regulations shall apply to all of the registered members as well as any members related to contents presented in

all publications (the journal of the Society and symposium publications) regularly issued in the Society

Chapter 2 Ethics Regulations on Research Conduction

Article 4: Truth in Research
An author who conducts a research and presents its results and a dissertation review committee member who evaluates
the research results shall carry out research activity transparent and sincere without doing any act against conscience as

scholars

Article 5: Data Management

5.1. A researcher shall confirm the ownership of data and authorization to use the data prior to collecting necessary
data. In addition, the researcher must carry out the study with clear understanding on the obligation and right imposed
upon the collection or disclosure of data.

5.2. Data shall be collected and recorded through appropriated measures in reliable and valid manner and must be
retained for a certain period of time for other researchers to verify results and assessable to be used as other purposes

by publicly presenting the findings.

Article 6: Presentation of Research Results
All of the research results shall be accurately reported with a thorough and reasonable explanation. An honest and
transparent evaluation must be conducted to examine if research methods and researcher’s opinions are adequately

presented in the findings or results of the study.

Article 7: Retention of Copyright
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In principle, the copyright is given to the authors who made significant contributions in the research. However, the
Society, the publisher of the journal and publications of symposiums, has the right of using the copyright in case the

findings are used for the purpose of public interest such as education, and others.

Article 8: Order of Authors and Affiliation

8.1. For the space stating the authors, the order of authors shall be determined pursuant to the contribution made on
the research upon the mutual consent among corresponding authors. In addition, the authors shall be able to explain the
principles of such orders.

8.2. In principle, the affiliation of the author is stated by the name of the institution at the time of the research
conduct. However, when other customary practices are applied in other field, the author may state the affiliation in

accordance with custom.

Article 9: Responsibility of the Corresponding Author or Senior Author

The corresponding author or senior author shall take responsibility for accuracy of data, the list of all authors, approval
for final draft of all authors, all of the exchanges and responses to questions, and others by representing co-researchers.
In addition, the corresponding author must be fully aware of that mistakes and omissions made by himself/herself and

co-researchers have a great influences in their careers.

Article 10: Citation Principles of References

10.1 The author may cite the part of other researchers’ study in his/her research paper as the original text or the
translated version.

10.2 The author shall take all possible measures to ensure the accuracy in stating sources and making the list of

references.

Chapter 3 Ethics Regulations on Misconduct

Article 11: Definition of Research Misconduct

11.1. The research misconduct is defined as the fabrication, falsification, plagiarism, and other unfair activities generated
in the process of designing, carrying out, reporting, and evaluating and assessing the research.

11.2. “Fabrication” means reporting the research data or results, etc. that do not actually exist but have been fabricated.
11.3. “Falsification” means manipulating research data or equipment and process or exhibiting research record
inaccurately by deliberately changing or deleting research results.

11.4. “Plagiarism” means using the entire of partial research ideas, processes, results, and etc. protected under copyright
law of any other person without citing the appropriate sources and acknowledging the contribution of the founder of
such findings.

11.5 “ Repeated publication” means publishing an identical or almost similar research in other journals two (2) or more

times without stating the initial research contents that have been already presented to publishers or readers.

Article 12: Types of Plagiarism
Types of plagiarism is classified as “idea plagiarism”, “text plagiarism”, copying a part from other persons’ text without
citing the source for the ideas of other authors, “mosaic plagiarism”, combining a part of a text with a few words

added, inserted, or replaced with synonyms, and others.
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Article 13: Prohibition of Distortion in References

13.1. Cited references shall only includes directly related references to the contents of research paper. The author shall
not deliberately include irrelevant references for the purpose of intentionally increasing citation index of articles or
journals and the probability of publication of the manuscript.

13.2. The author shall not biasedly include only references favorable to data or theories of his/her articles. The author

has ethical responsibility to cite references contradicting against his/her point of view.

Article 14: Practices to Avoid

The following practices should be avoided including a practice of “honoring” author by listing unqualified authors who
have made no contributions in publishing research papers as one the authors, practice of dividing a research into many
studies only to increase the number of published articles, and practice of hastily publishing articles without review

process.

Article 14-2 : Bioethics
When submitting a paper on human subjects, It should be noted in the paper that IRB approval and consent of the
subject has been obtained. A copy of the IRB approval must be submitted by e-mail of society. The effective date of

IRB approval is as follows.

Date of enforce
Research type (After date of enforce, make Note
indication of submission)

human subject Jul, 1, 2017
Animal experiment Jul, 1, 2017 Suspend periods(6 month ~ 1 year)
Question investigation for minimize of researchr's confusion

. Jan, 1, 2018

(survey and sensory evaluation)

Chapter 4 Ethics Regulations for Dissertation Review

Article 15: Responsibilities and Obligations of Dissertation Examiner

15.1. The dissertation examiner shall report the review results to the Publishing Committee within the period stipulated
in the review regulations by sincerely examining the submitted dissertations.

15.2. The examiner shall immediately turn in the research paper to the Publishing Committee once the submitted
dissertation is determined to be inadequate for the examiner to review.

15.3. The examiner shall objectively evaluate the dissertation by applying strict scientific and research standards
regarding the quality of dissertation, the experimentability of research, and conceptuality and interpretation, and must be
able to adequately explain or support the assessment made upon his/her judgement.

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

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

the consent of the author.
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Article 16: Unethical Acts of Examiner

For fair evaluation and confidentiality, examiners shall refrain from performing any of the following unethical acts.

16.1. an act of assigning research paper view that is requested to the examiner to post-graduate students or any third
party

16.2. an act of discussing the contents of research paper while the viewing of the dissertation is still in progress.

16.3. an act of turning in the copy of research paper or retaining the paper without shredding it despite the review
process is completed

16.4. an act of using abusive words categorized as a form of defamation of character and personal attack in the
process of dissertation review

16.5. an act of evaluating the dissertation without reading the paper

Article 17: Responsibilities and Obligations of the Publishing Committee : Delete(21 April 2016)

Chapter 5 Implementation of the Research Ethics Regulations and the Ethics Committee

Article 18 Duty of Obedience
The members of the Society shall take responsibilities on their research activities upon the signing up as the member,
accept research misconduct seriously and they are obligated to comply with the research ethics regulations of the

Society.

Article 19 Report and Investigation of Violations of the Ethics Regulations
In case where a member of the Society recognizes the ethics violation of another member, the member must remind
the ethics regulations to the another member and shall immediately notify the Ethics Committee when the violations are

not corrected.

Article 20 Purpose and Composition of the Ethics Committee

20.1. The Committee aims to verify the allegation and truth of research ethics violations in accordance with the ethics
regulations stipulated in the Society.

20.2. The Committee shall consist of about seven (7) commissioners. The president of the Society shall serve as the
chairman of the Committee and the vice chairman shall serve as the chief of editor. The other members of publishing
commissioners shall be appointed by the president of the Society upon the recommendation of the head of the

Publishing Committee.

Article 21: Rights of the Ethics Committee

21.1. The Ethics Committee is authorized to receive reports on alligation of the research misconduct and investigate for
the verification of truth.

21.2. The Committee may impose sanctions as stipulated in the Society regulations, if violations are verified to be true
upon the conduction of extensive investigation with informants, examinees, witnesses, other persons to attend, and

submit materials relevant to the case.

Article 22: Judgment and Sanctions of the Ethics Committee



228 Research Ethics Rules of the Korean Society of Food and Nutrition

22.1. The verification process of violation shall be conducted in accordance with the phases of preliminary examination,
main examination, and judgement and the process must be terminated within six (6) months. Provided, That the
investigation period may be extended upon the approval of the chairman of the Committee in case the investigation is
deemed difficult to be completed within the stipulated period

22.2. In case an informant or an examinee is dissatisfied with the judgement, those persons may raise an objection in
writing within thirty (30) days after they are informed of the notification. In such event, the Ethics Committee may

reinvestigate, if necessary, upon the reviewing objection.

Article 23: Protection of Informant and Examinee

23.1 The Committee is responsible for the protection of informant and investigated subject in the event that the
informant receives disadvantages or unjust pressure due reporting alleged misconduct and its investigation, the
Committee shall take all necessary measures to protect the informant.

23.2 The informant has right to request necessary information on investigation process or schedules after reporting
alleged misconduct and the Committee shall faithfully comply with it.

23.3 The identity of the examinee shall not be disclosed and attention shall be paid to the protection of the honor and

rights of the examinee until a judgement on alleged misconduct has been reached by the Committee.

Article 24: Procedures and Contents of Disciplinary Sanctions

24.1. In case where any disciplinary sanctions need to be taken, the chairman of the Committee shall convene the
meeting and conclusively determine if disciplinary sanctions will be imposed or not and the forms of sanctions.

24.2. Once the sanction is finalized, the member may be suspended or deprived from research paper submission and
member’s qualification for the next five (5) years and such measures may be informed or publicized to the subject or

his/her affiliated institution and journals.

Article 25: Revision of the Ethics Regulations

25.1. In case where revision of the ethics regulations is required, the amendment shall be prepared by the Board of
Directors, deliberated to the Board of Executives, and decided by the resolution of the Advisory Council.

25.2. Members who pledged to comply with the previous regulations shall be deemed to agree to comply with the

amended regulations without additional pledge.

Addendum

Article 1: Date of Enforcement
These regulations shall enter into force on June 23rd, 2008.
Article 2: Date of Enforcement
These regulations shall enter into force on april 21rd, 2016.
Article 3: Date of Enforcement

These regulations shall enter into force on december 3rd, 2016.
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milligram 2 mg temperature 60T
gram 4¢g 180°F
kilogram 6 kg absolute degree 270K
milliliter 2 mL mega pascal 25 MPa
liter 4L kilocalorie 2,000 kcal
second 2s gravity 10,000xg
minute 4 min
hour 6 h °F 0
milliliter/minute 2 mL/min optical density O.D.
meter/second 4 m/s dextrose equivalent D.E.
percent 20%
Y%o(weight/volume) 20%(w/v) 52 1.0~2.0 mg
milligram percent 100 mg%
pH pH 7.0 = 4 (atb)/(c+d)
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Guidelines for Submitting Manuscripts

Guidelines for Submitting Manuscripts

. The journal of Korean Society of Food Science Nutrition

shall publish review research articles, research notes,
and provided, That reviews shall be published only in
cases of appointment by the Society and deliberation of

the Publishing Committee.

. In principle, the first author and corresponding author

among paper contributors shall be limited to only members

of the Society excluding invited research papers.

. Submitted manuscripts should not have been published

before in any other journals.

. The author should submit the manuscript electronically

via online submission at the Society's website (http:/ksfn.kr).

. For information of Manuscript submission please contact

the editor.

E-mail: foodnutrl@naver.com

. Research paper review, selection, publishing order, printing

order shall comply with review and publishing regulations.
The receipt date of manuscript shall be the arrival date

of manuscript by online submission to the Society.

. Peer review

“Peer review” is used to help ensure the highest possible
quality in published manuscripts. All manuscripts will
be treated as confidential and will be critically read by
at least two anonymous reviewers, selected by the editor
and associate editors. Scientists with expertise in the
subject matter will evaluate the manuscript for validity
of the experimental design and results of originality,
significance, and appropriateness to the journal. The
corresponding author is notified as soon as possible of
the editor’s decision to accept, reject, or request minor

10.

Amended on 05/07/1988 Amended on 10/12/1990
Amended on 16/08/1996 Amended on 18/12/1998
Amended on 08/08/2002 Amended on 08/03/2003
Amended on 26/03/2004 Amended on 25/03/2006
Amended on 25/03/2009 Amended on 14/08/2010

Amended on 22/06/2012
Amended on 28/09/2013
Amended on 17/12/2015

Amended on 20/06/2013
Amended on 20/06/2014
Amended on 16/06/2016

or major revision of manuscripts. The editor will consider
the revisions, and recommend to the editor-in-chief either
to accept or reject the revised manuscript. The author
will then be informed by the editor-in-chief of the final
decision. When the final revised manuscript is completely
acceptable according to the The Korean Society of
Food and Nutrition format and criteria, it is scheduled

for publication in the next available issue.

. The language in the manuscript should be Korean or

English in A4-size paper setting, typed using a computer
with font size of 10~12 points and the line spacing
should be set at 200%.

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

the author’s (or authors’) name(s), and affiliation on the
first page of the manuscript. The running title should
be provided at the upper part of the title page. If the
number of authors is two or more, " mark should be
indicated in front of corresponding author. If affiliations of
should
be put at the end of authors name in order. The same

sk dokok

authors are different, superscriptions of

marks should be put in front of respective affiliation.
The corresponding authors should provide author’s name
in English, affiliation, affiliation address, telephone, fax,
and e-mail. The authors’ names in Korean should have

[T3RL)

in between the name and the author’s names in

731

English should have “” in between the name.

The English abstract should be provided in case of Korean
manuscript on the second page of the manuscript. The
abstract must not exceed more than 200 words in one
paragraph and it should provide a general view of the
manuscript by including the research objectives, methods,
and results. About 5 keywords should be included at
the bottom of the page. (All of the keywords should be
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12.

13.

14.

15.

16.
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written in lowercase letters.)

Article structure should be in order of introduction,
materials and methods (or research methods), results and
discussion, summary and conclusion and references, in
standard. In addition, the manuscript should be in written

in a continuous form regardless of page number.

Research Notes are brief reports of limited scope that
contribute new knowledge. The formatting is the same
as the Research Articles. Research Notes are suggested
not exeeding 2500 words. The tables and figures are

limited up to 3 in any combination.

Titles and descriptions of tables and figures should be
all provided in English. Titles should be provided in
order of Table 1, Fig. 1, and etc. and in clear and precise
manner so they could be understandable without referring
to the text. The title of table should be given at the top
of the table and the title of figure should be given at
the bottom of the figure. Tables and figures should be
stated as Table 1, Fig. 1 and etc. when they are quoted
from the text body.

Footnotes should be expressed as Arabic numerals of "
23 at the bottom of tables, and no sign should be
used. Moreover, ~ ~ marks must be used to present
significance probability of p<0.05 or p<0.01 in statistical
analysis. In multiple range test, alphabets of * > & ¢ 4
ete.

should be used and the explanations should be
stated at the bottom.

All of the tables and figures may be presented in the
middle of the text body or on separate sheets of paper
to be attached at the end of the manuscript in order.
The exact locations of tables and figures should be properly
stated in the text. Pictures must be neatly produced by
photography or a computer to be directly used as original

images.

All sources cited in the text must provide author’s name
alphabetically and the year, and, in principle, all references

must be provided in English. The examples of cited

references are as follows:

1) Cited references should be presented as surname in
English and the year in parentheses at the corres-
ponding part. For the citation of a single author, his/
her initial(s) and surname should be provided. For
the citation of two authors, only surnames should be
provided. For one work by more than three authors,
citation should include only the surname of the first
author followed by “et al.” For two or more works
by the same author by year of publication, the signs
such as a, b and c¢ should be provided followed by
the year.

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

2) For several citations in the text, the cited sources should
be presented in chronological order or in alphabetical
order of authors, in case of the same year.

e.g. (Lee et al. 2007; Kim HJ 2008; Park & Kim 2008)

17. KSFAN actively recommends to cite articles (2 or more)

published in the journal of the Society.

18. The arrangement of references shall be put in alpha-
betical order of author’s last mame. Abbreviation of
journal in cited references shall comply with inter-
national standards for abbreviation. The examples of

cited references are as follows:

1) Academic Journal

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

2) Edited Books
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Brock TD, Smith DW, Madigan MT. 1984. Biology of
Microorganisms. pp.100-105. Prentice-Hall. Inc.
AOAC. 1980. The Association Official Methods of Analysis.

13" ed. pp.3508-3515.

3) Bulletin, Dissertations

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

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

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

5) Oral Presentation of Manuscript at Symposia

Huhtanen CN. 1988. Preparation of cold water dispersable
cocoa powder. Abstract 21, 42" Ann Meeting Inst
Food Technol Atlanta

6) Internet Source

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

19. Article abbreviations should be presented in accordance
with Chemical Abstracts. Academic terms, if possible,

should be provided in Korean.

20. The quantity always should be express in Arabic numerals
and units should be express, if possible, in accordance
to the International System of Units (SI). Units and
abbreviations of predicate terms shall abide by recommen-
dation provided by the Society. However, in case where
there is any unavoidable reason, such exceptions must

be clearly explained in the beginning of the text.

21. In principle, revision is accepted during the proofreading
made by only the authors of the manuscript. No changes
or insertions shall be made in the contents during the
revision. Provided, That matters, in case of deemed
necessary, may be revised by an editor. The copyright
of all published articles in the journal of KFN shall
devolve on the Society.

22. The paper contributor should pay the expenses for publi-
cation (50,000 KRW/page). In case of color printing of
images and book publication with more than 30 volumes,
the actual expenses must be paid by the paper contri-

butors.

23. The number of published article per main author is limited
to two in each issue, and 30 or less of fully edited
papers will be submitted by the 20™ of that month.

24. Any matters not explicitly stated in these regulations

shall be determined by the Publishing Committee.

% Guide for authors have been partially amended as of June 16™, 2016. Please refer to the guidelines for more details
for manuscript submission commencing from Volume 29, Issue 4.
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