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ABSTRACT

We evaluated the effects of drying methods (hot air or freeze drying) on the nutritional
components and antioxidant activities of Zrysimum amurense Kitag (EK). The crude
ash, crude fat and carbohydrate contents of the freeze dried EK extract (FEK) were higher
than those of the hot air dried EK extract (HEK); but, the content of moisture and crude
protein in the HEK was higher than in FEK. The contents of polyunsaturated fatty acids
in FEK were higher than HEK. Total contents of organic acids in FEK were higher compared
to HEK. The contents of essential amino acids and non-essential amino acids were higher
in HEK than in FEK. Total mineral contents in HEK were higher than those in FEK.
The major minerals were K and Ca in the two different drying methods. The total polyphenol
and total flavonoid contents in FEK were higher than those in HEK. FEK showed the
better activity to quench 2,2'-diphenyl-1-picrylhydrazyl (DPPH) radicals, while HEK had
the higher capacity against 2,2-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS).
The reducing power and ferric reducing antioxidant power in FEK were higher than
those in HEK. These results showed that the two different drying methods affected the
nutrient contents and antioxidant activities of the EK.
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7Fotl dem(Hue 1990), Ed4HA(Reactive
Oxygen Species)?} F2|2tt)(free radical) 5
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Chandra 1995). @/4t49] 7= 2IMBRl=
2it)Z(superoxide anion radical, * O, ), &I}
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& ATE Al ARERE FAZBolt=E 20201
0¥ e AFolA FUste] AMgSETE Al
FA7YolU=EE A0 12 Az & 434
Z(hot air drying) ¥ &Z27X(freeze drying)
& Ueo] 22 AxsIGIth. G3AXRE HloiA F
2780l E-S EZ7271(GNO12, Hanil GNCO,
Jangseong, Korea)E ©J-&3fl 60T4 40417k
B AxRAF . FEUZRE IS4 -70ToA F
APPoltESE FEAX v, 524Z71(ED 8512,
Ishin, Yangju, Korea)E o|-&3l 72A17F 52t A
ZAFE 229 Mg E4171(HR1378, Phillips,
Karner, Slovenia)& ©183ll 100 mesh® |5}
Fon, BRE7t | AlRE -70C 2AL YT
(MDFU52V, Sanyo, Osaka, Japan)oll 234sPH A}
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215t 65T 9] 71¥-8 WME(Mtops ms-265, Seoul,
Korea)ollAl 3AI7H & 33] HHEslo] &350
o|F HAPolUE FEHZ Whatman paper
(No.2)Z ARgsle] ofapelgict. & ojohe 40T
T8 JofA 941**%%—:71(EYELA VACUUM NVC-
1100, Tokyo, Japan}E ©l-&sto] 8viE A|Ast
R, A - F501 52 ARART Alme A
3t AIE AsiA -70C ¥E Easte & Ad
= 918 AREsteiTh

RIS 2229 &
HHMdE2 Association of Official Analytical
Chemists(A.O.A.C 2005)& ©l-&5t3ict. =& 3
F2 ARA7IE(105C) ARY, AP Soxhlet
29, RIE2 550~600C AFIsPHoZ 2

Asioict. 2] E42 Y424 7](Thermo
Quest, Flash 2000, Milan, Italy)E o]}t
ZAL AAFAT|E ol&sto] AT 4
Fotlal, At Froll 6.25(-4AR)E Hoto]
AR ST BeSHE2 10004 &,
A, 23, A gh2 ARt ftos #
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WA 24 A2 Wungaarden(1967)9] HHol
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530711 FHYoR due SHsAc
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Shimadzu, Kyoto, Japan)@ EA3tt.
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20 mLE 7keka
80T ol/d9] &8 AFollA 4A1ZF 53t 7FGAIXIH.
71 % Whatman paper(l ¢m)E o|-&slo] o1}
skal 30 mL=: A8 F, ol
paper(0.45 pm)E o153t o
HPLC(Shimadzu, Kyoto, Japan)& AMslo] &
7VikE BASIAH.

Whatman

Prominence

6. 74 OOl 2

T % 5842 FAACUE 5= +
d ofu|ieAke] FARPHLE ThlE Fofjlito] Ax
g A= 0.5 g7 6N HCl 3 mLE &5t 27
g &, 121TOIA 2441t < 7HEsfisklch
Glass filter2 o]¥Z ¥}t $of A==
7|(rotary vacuum evaporaton® 4% & 5=
Skl UEE 4t &5 (pH 7.0)0= ©l-&sto]
10 mLE B85t} o] & 8N 1 mLE A 85
membrane filter (0.2 gm)Z 15} amino
acid autoanalyzer(S433-H, SYKAM, Eresing,

Germany)Z ©]-&3f £45}3ch.
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T ¥ sEAXS FARoUE FEEY F
A B i A 0.A.CHH(2005)00 #3519
AASITE A& 0.5 goll 20% HNO; 10 mLt
60% HCIO4 3 mL 7}sto] o] Al=7} FrgstA ¥
o wj7HA] ZFAstith T F 0.5 HNOs< o865
o] 50 mLE Floto] 7 FEEE X 228
S S9boka, R0l 8 mLA FH ot =&
©°Z st} o] 0.5 M HNOs= tiR#Fo=2
P, FreddEetznt E87471(ICP-OES,
Perkin Elmer, Massachusetts, USA)E ©]-8-5}
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flavonoid TFF &2 Davis#E HEFol] Chae
59 920029 w2t S80I, 25 1.0
mg/mL FEg AE50] ARSSIGItE 2% 9 52
Z5F BA7YolUE FEE 0.5 mLe} diethylene
glycol 0.5 mLE F7FE & 1 N sBRHEE 10
21L& 91 37T heating blockollA 1417 59k &
SAFHTE I F ALPAE37|(Bio-rad, Hercules,
CA, USAE AMESH] S8=E S4s5lH. ¥aE
ZZ ruting o83l HE HPFAS 48510

<=9 ¥ flavonoid S ARESIGIH:

9. & polyphenol &tZf

EF A AL FAelvE 222 F
2 Folin-Denis®(1912)0] w2t &7451%31,
FEE9] 5 1.0 mg/mL == 5to] A3
ok ¥@F ¥ AR FAYoIUE &5 0.2
mL®} Folin reagent 0.2 mLE &5l5}lo] AL20j4]
37 AT o 10% NapCO; 0.4 mL& 71sh

T YoM 4027 AL, ARl g71(Bio-

rad, Hercules, CA, USA)E ol8€sl] S9=E =
o1y, FEEZL tannic acidE o]8slo] &
AFTFAS 483510 559 ¥ polyphenol
< ARSI

10. DPPH 2tz A &d

2,2-diphenyl-1-picrylhydrazyl(DPPH) =)z 4
s S7HE Blois WHH(1958)0] whet thaatt 2
o] Z4slSitt. FEES FEEE 0.125 mg/mL,
0.25 mg/mL, 0.5 mg/mL, 1.0 mg/mLE A+&3
t}. 0.2 mM DPPH A|2KSigma, St. Louis, MO,
USA)»= 450 plot w2 Alxd AlEE 250 ul
A7rstelet. Al F347F -2 0.2 mM DPPH AJeF
(Sigma, St. Louis, MO, USA) 450 uLe] ethanol
50 g A7Fote] ARGSHITE tixdeEE= 1.0
mg/mLe] ‘FE= 3]4J3t butylated hydroxyanisole
(BHA)®} ascorbic acidE ARSsSI3it) THSoidl Z+
Alg= 37C 71 £500 308Xt vkSAIF olF
Zp2JA E3371(Bio-Rad, Hercules, CA, USAE At
B3l =5 Sslo] A1

11. ABTS' 20|zt 4715 &3

IF 9 FEAXS BAReluE FEEY
2,2’ -Azinobis-3-ethylbenzothiazoline-6-sulfo
nic acid(ABTS) radical &A% &9 Re)
HH(1999)y2 WPl thgat Zo] SAsIA.
FEE2 5E= 0.125 mg/mL, 0.25 mg/mL,
0.5 mg/mLE AR s}, 7 mM ABTS®} 2.4
mM potassium persulfateE 22t 1:12 £t
TR, A20] aofA 24417t B2t WAkl 2
o] & FEorint. vhEo] Ed ABTS' &
Zr &N 750 nmolA ST F8= o] 0.7~
1.0 £ 0.02 =7t =S 3|4sto] ARSI
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3143 ABTS' 2tz 8 450 plot 48 4 52
%3 BAolU=E FE52 247 50 pL S36t
R, AR FH7F A2 ABTS™ 2z 8N 450 p
Lol methanol 50 pL& &35 2H=olA 2+
A|FE heating block 37CollA 3087t ¥ESA71
& UV-spectrophotometer(Bio-rad, Hercules,
CA, USAE AREstol 335 37510 ABTS'
gz 2A5S A

12. Ferric reducing antioxidant power(FRAP)
gd

FRAP assay= HE3t Benzie & Strain(1996)
o] W& ARESto] thZa} 2ol S5kt 4%
4 FAART EA7Yo|UE 58 10 mg/mL
2} 300 mM sodium acetate buffer(ph 3.6)
(Sigma-Aldrich, Louis, MO, USA), 10 mM
2,4,6-tris(2-pyridyl)-s-triazine(TPTZ)(Sigm
a-Aldrich, Louis, MO, USA), 20 mM FeCls
(Sigma-Aldrich, Louis, MO, USA)E 10:1:1 v}&=
531510] FRAP reagent= ARSSIOLE 529 AR
10 pL} 552 90 uL, FRAP reagent 200 uL
HEE Sdoto] oA 30& 57t HFSAIR] &
595 nmolx FBE=E FH6I EEEES
iron sulfate hexahydrate(Sigma-Aldrich,
Louis, MO, USAE Ar&stlom, ®F HE
AZ Aot FE2= 1 megoll FFEeI%k= iron

sulfate hexahydrate®] xM T=Fo=2 YERJQIC

13. Reducing power &%

Reducing power= Ovyaizu(1986)2] W
WP sto] thaat 2ol S5t 479 €% %
FAPgolE  F2E(0.125mg/mL,
0.25mg/mL, 0.5mg/mL, 1.0 mg/mL) 200 L
o] 0.2 M phosphate buffer(pH 6.6) 200 £L2+
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O|Lt=0| Olafeld &2 & Shitel 2y DXl S& &+ 179

1% potassium ferricyanide 200 pl S 71510
50COlA 202 &%t ARSI 1 & 10%
trichloroacetic acid 200 L& A7I5kn &
g stk YAEEe A4S 300 pl, SRS
300 pLe} 0.1% ferric chloride 40 pl & &35}
of ALofA 10% &<t BESAIZ1AL 655 nmollA]

L e
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£ AolA AAsE BE A2 33] BHEsto]
Sy o= A5l 7+ Aol S42 5% 4
= HaH(mean)Tt ol T E#E HAHSD)E Y
ERfQLaL, ZF Aol wE fe
B2 GraphPad Prism 6 program (GraphPad
Software, Inc., La Jolla, CA, USA)9] H& A}
Bttt ARloll AR 24 AlaE 7HY] SAAY
BOAL p<0.05 $FOF Student rtestS ARE
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F2EY dRHYE TFE SR 4.33% XIE
11.23%, XA 16.90%, A 1.78%, B
SHE 59.54%% UEth FA7o|vEe T2
MRSt} A1EQl 3 AT AARQIS] B, 5
B 4.19%, 237 21.30%, A 37.06%, &
A 3.57%, BpalE 31.78%2 LEREY, 527
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Z et (Lee 2017) & 719 Hh4 Aol HTh

Table 1. Proximate composition in Erysimum
amurense Kitag extract induced by
hot air and freeze—drying methods
(Dry Matter Basis, %)

Hot air drying

Composition Freeze drying

Moisture 4.34 + 0.09 433 £ 0.15
Crude ash 10.19 = 0.16 11.23 + 1.06
Crude protein ~ 22.26 = 0.67 16.90 + 0.36"
Crude fat 0.83 + 0.07 1.78 + 0.20"

Carbohydrate ~ 52.24 £ 0.97 59.54 + 1.32°

All values are expressed as the mean £ SD of triplicate

+

determinations.
"p<0.05; Significant differences by Student rtest
between hot air drying and freeze—drying methods.

S|

BT FEAUXS FAPoluE FEE9| AT
F/gE Table 29t Zth. Z4719] 55 HFA
SR 7%, GAEXSWAL 2F, RS}
APAE 2F08 F 1159 A4l HAEEHU
IF H AL FA7Yo] FEE0] TR
% palmitic acid &&°] 2 25.78 g/100 g,
21.54 g/100 g o= 7FF &9k, stearic acid,
heptadecanoic acid <=0 & Ho| A&F et ESH

2. X[t

HI

[¢)

myristic acid, palmitic acid, heptadecanoic
acide= FAYolUE 5271% 250 vlsh 34
Z FZEA RejFeE w2 TRRE LRI
GAEZSIAA] SRS oleic acid, cis-11-
eicosenoic acid’} SAAZSE EA7 o UE &5
of Bl X FAPFoIIE FEE0A FoH 2
2 =2 A Ut SR 5
linolenic acide 24X FABoIUE 25
o] FFJAXS FAPYo] FE5EHY fodom &
2 T Birh AERe] A4 2 palmitic
acid (3.1 g/100 g), oleic acid (36.7 g/100 g),
linoleic acid (16.2 g/100 g) 5°] A&EE E A

T2} ZJolE YERHITKKIm & Na 2013).

Table 2. Content of fatty acids in Erysimum
amurense Kitag extract induced by
hot air and drying methods

(g/100g total fatty acids)

Fatty acids Hot air drying  Freeze drying
Myristic acid .
+ +
(C14:0) 0.69 £ 0.03 0.33 £ 0.01
Pentadecanoic acid
0.28 £ 0.04 0.35 = 0.05
(C15:0)
Palmitic acid .
2578 £ 0.47 21.54 £ 0.5
(C16:0) 80 0.50
Heptadecanoic acid .
.60 = 0.1 13 £ 0.11
(C17:0) 3.60 0.10 3.13 0
Stearic acid
+ +
(C18:0) 4776 £ 0.24 4.59 + 0.09
Arachidic acid
1.11 £ 0.12 0.92 + 0.08
(C20:0)
Lignoceric acid 0.84 + 0,03 0.83 + 003
(C24:0) T T
Saturated 36.16 32.07
Oleic acid .
4.08 £ 0.07 67 = 0.
(C18:1n90) 08 £ 0.07 367 % 006
cis—11-FEicosenoic .
+ +
acid (C20:1) 0.85 £ 0.05 0.71 £ 0.02
Monounsaturated 5.02 4.46
Linoleic acid
+ +
(C18:2060) 20.55 £ 0.48 21.02 £ 0.14
Linolenic aicd .
7.82 + 0.2 4243 + 0.51
(C18:3n3) 378 028 3 0
Polyunsaturated 58.82 63.48
Total 100.00 100.01

All values are expressed as the mean * SD of triplicate
determinations.

p<0.05;  Significantdifferen by Student rtest between
hot air drying and drying method
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UE U $AART BAPo|E £529 §
714k Bere BA% AIRE Table 37 2tk % &

A

1
FJAk0] ke ABAZTE HAZoI R 2EEL

27,984.76 ppm, SAAZXS EA7YoIUE F=



AT T2 FAP2

=2 32,038.07 ppml2 YERT IFUFTH

acid, citric acid, tartaric acid, acetic acid,
succinic acid, formic acid €22 @o] H&5
Atk FEAXI FAPoluE FEEA HE
= 57142 malic acid, citric acid, tartaric
acid, succinic acid, formic acid, acetic acid
<07 Wol] FEESIth ol= Seon 5(2016)Y
SAART AR $7U ekt SA 2
se Yera

Table 3. Content of organic acids in Erysimum

amurense Kitag extract induced by hot
air and drying methods

(ppm)

Organic . . .
. Hot air drying Freeze drying

acids
Gitric acid  8,753.67 + 404 10,040.61 + 4117
Malic acid 1301941 + 510 15973.34 + 850"
Succinic 971.98 + 1.97 846,65 + 6.10°
acid
Formic 37434 + 665 43669 + 579"
acid
Acetic acid 136.55 + 2.69 80.80 + 131"
Tartaric 472880 + 838  4.659.98 + 9.98"
acid
Total 27.984.76 32,038.07

All values are expressed as the mean + SD of triplicate
determinations.

"p<0.05; Significant differen by Student —test between
hot air drying and drying method

S
3 ¥ sEUxL FAoIUdE 2= T

4 o)Al FHS Table 49} Pt} AEAZT:
SRR 5280 F WiohuAt FFL

5,244.31 mg/100 gold, BAAZXSE A7
UE FE2E9 F Yooh| 1Al SRS 4,695.0
mg/100 gO& YElT) Faroiu|icito] ek

o)

(0]

O|Lt=0| Olafery &2 & ehitel 2y OjXls F& S+ 181

EE0)4= leucine ol 42 1,051.25 mg/100
g, 928.52 mg/100 gO=& 7} Wo| HEE|3le
methionine ¥&°] ZFZt 182.68 mg/100
139.32 mg/100 go& 7FF AA AEFAt
H, @FUXT FAolvyE FEEY F HIE
ot Ab §HF2 10,038.47 mg/100 go]H,
SANZXT FAZoUE FE2EY F v[EFot
o)Ak S 9,691.82 mg/100 g = WrEl:
o} PS4 ofn| A9 SRS glutamic acide}t
proline& A Lot FZAAXI BA|7Po|UE

F2E00 HIs] EFAXTL FAgo] FE20] =

me oL g

off
ae)
N
M
N
N
W

33.83

Fg ol

UE F2E9 proline & 217
mg/100 g, 2,655.56 mg/100 gl &
HAEZHA oY, tryosine $HFo] Z4ZF 428.01
mg/100 g, 379.91 mg/100 gl & 7 A A
AEEUS. EF E FEARS AAAA] F
% glutamic acid, aspartic acid <22 &2
S Hol 2 A} tha Aol YERUT
(Lee 2017). ES 2R ¢ DEopv| it

2 leucine, valine, lysine €90 &, H|@s=o}n]

N

AR glutamic acid, aspartic acid, alanine
202 ol AEEol ¥ AT Anet tha: Fol
£ H9%(Jang et al. 2016).

5. 271 24

4T ¥ FEAXT BEAUE FEEY
7714 2 Table 58 &t & 859 771
o] AEFoH HFAXT RAPolE +
£E9 F 77149 F 5,763.90 mg/100 g,
SANZXT BAAoIUE FEE2 5,220.98
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Table 4. Content of free amino acids in Erysimum
amurense Kitag extract induced by hot
air and drying method

(mg/100g)
Amino acid Hot air drying Freeze drying
Essential
Threonine 722.58 + 447 669.59 + 1697
Valine 826.07 + 533 730.74 + 6.14°
Methionine 182.68 + 5.53 13932 + 3.77
Isoleucine 604.41 + 4.15 54637 + 553"
Leucine 1,051.25 + 598 92852 + 771
Phenylalanine 81845 + 7.68 675.44 + 13.73
Histidine 349.92 + 188 311.60 + 3.08
Lysine 688.95 £ 8.48 693.50 £ 1.32
Total EAAY 5,244.31 4,695.08
Non-essential
Aspartic acid  2,204.40 + 12.57 2,011.00 + 11.84"
Serine 674.81 + 501 65438 + 8.18"
Glutamic acid 1,609.82 + 9.72 1,662.14 + 13.34
Proline 2,333.83 £ 29.30 2,655.56 + 18.95
Glycine 74723 + 627 65880 + 827
Alanine 791.58 + 274 60827 + 2.84°
Tryosine 42801 + 265 37991 + 487
Arginine 124879 + 7.83 1,061.76 = 7.12"
Total AA? 10,038.47 9,691.82
EAA/AA(%) 52.24 48.44

UTotal EAA: Total essential amino acids.

YTotal AA: Total amino acids.

All values are expressed as the mean + SD of triplicate
determinations.

"p<0.05; Significant differen by Student r—test between
hot air drying and drying method

mg/100 g& YEtHUTH. EF
U= 529 4% K ol 4,586.79 mg/100

gl & 7H} ”}Ol %Q ¥ Ca, Na, Mg, Fe,
Zn, Mn, Cu & AS= U 20X 7
2780l FE=2 K ool 4,308.90 mg/100

go &2 7P Wol] HEE UL Ca, Na &£20=2
Z5 9t &5 #(Ha et al. 2009)9] F714 %
4 9 g 4% A7 K(882.50 mg/ 100
g), Mg(342.85 mg/100 g), Ca(274.30 mg/100

Axg 2A7o]

g), Na(188.45 mg/100 g), Fe(7.52 mg/100
2), Zn(7.22 mg/100 g), Mn(2.75 mg/100 g),
Cu(0.98 mg/100 g)9] o Uetfio] Fx]740]
LE9] Az HRo] mE F71E 24431 Zol7t QL
&= & 5 ok B2F] HLee et al. 2009)9]
ZA9E= K(794.16 mg/100 g), Mg(369.96 mg/
100 g), Na(16.24 mg/100 g), Fe(6.61 mg/100
2), Zn(5.43 mg/100 g), Mn (2.36 mg/100 g),
Cu(0.34 mg/100 go& HTFIt Park &
Lee(2015)9] A Axfo] WEH 1153o] ]
F714d RS B4 23 K(5.96 mg/100g),
Ca(1.79 mg/100)2.2 &2 A+ A7}e} thh o]
£ B3k

Table 5. Content of minerals in Erysimum
amurense Kitag extract induced by
hot air and drying methods

(mg/100g)

Minerals Hot air drying Freeze drying

Ca 844.67 + 4.05 892.46 + 2.13"

K 4,586.79 + 588  4,308.90 + 16.37

Mg 158.35 + 2.90 146.18 + 5.35°

Fe 596 + 0.08 6.11 £ 0.09

Na 163.62 + 3.14 163.56 + 5.68

Mn 1.09 £+ 0.08 1.06 £ 0.14

Cu 0.75 + 0.06 044 + 003

Zn 2.67 £ 0.21 227 £ 0.24

Total 5,763.90 5,520.98

All values are expressed as the mean + SD of triplicate
determinations.

"p<0.05; Significant differen by Student r—test between
hot air drying and drying method

6. £ polyphenoldt £ flavonoid &l&
AlEoA EAEE dEAR e 24
polyphenol#} flavonoids= @9t E utat -2
ot e 24 715 o EEA o
(Ames & Saul 1987). Polyphenol H& 315t

(

It



E9] "l 9| phenolic hydroxyl7|& 7FA| 1
%2, hydroxy”|(-OH)7} Aeft|zat Agsie]
39 29| ¥=A] 22 (phenoxyl radical)& 3
goto] A Apadds AAHAY AR s
o oM 1A o= ARatds &A% HLee &
Lee 1994). Flavonoid:= 4l&4 polyphenol?]
7V & e FRolH oF 4000719 SRtE=
o|FofXl et AHO| FAkSt B4 SigEolrt
Aol EAsh, 3Blekd Fx Zolo] s
flavonol, flavone, isoflavone,
anthocyanidin 502 B5wn A2 &4 Bx
A W G50 2|7} AtKRice-Evans et al.
1996).

g5 ¥ sE0%S FAoUE FEEY
polyphenold ¥ flavonoid?] =S &43t
= Table 69 UEHAIE. & polyphenol
T FFUET FAolUE F580] 143.74
mg TAE/g, A7ZE FAYolU=E FE252
159.07 mg TAE/go=& UEP}om, 3 flavonoid
o] FE IIFHXRTL BAPo|YE FEEZ
120.50 mg RE/g, SAHAZI FA7olvE =+
£52 190.82 mg RE/go2 Ueht 521X
FA7YoluzE F=E0 HiHlsto] saAaxet £
7JoUE EE°NA ZF polyphenold} & flavonoid

flavanone,

ool of

=

Table 6. Total polyphenol and total contents in
Erysimum amurense Kitag extract
induced by hot air and drying methods

Hot air drying Freeze drying
Total polyphenol :
* +
(mg TAEY/g) 14374 + 235  159.07 + 2.45
Total flavonoid -
+ +
(mg RE?/g) 120.50 + 4.67 190.82 + 4.33

UTAE: Tannic acid equivalent

PRE: Rutin equivalent

All values are expressed as the mean + SD of triplicate
determinations.

"p<0.05; Significant differen by Student rtest between
hot air drying and drying method

AT T2 FAP2
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9] skgo] fojF o0& =A UEhTtHp0.05). ==
H19] 749 ¥ polyphenol?] ¥7Fo] 23.97 TAF/g,
% flavonoid9] 382 13.08 RE/gC& UEh}t &
=23} thAh xolE EHHTKShin et al. 2014).

7. DPPH ZlC|Z AHs

¥ U FAAET FARolUE FEE
DPPH 2tz 47452 Table 73 . 434
Z3 FAPYolUE &= 0.125 mg/mL, 0.25
mg/mL, 0.5 mg/mlL, 1 mg/mL s&olA 2
5.3%, 15.21%, 27.19%, 61.06%= Uetsth 52
Table 7. DPPH radical-scavenging activity in

Erysimum amurense Kitag extract
induced by hot air and drying methods

Concentration DPPH radic-al. ICs”
(mg /mL) scavengl(r(;f) act1V1ty (mg /mL)
0.125 530 + 2.76"
Hot air 0.250 1521 + 1.06°
drying" 0.500 27.19 + 0.80¢ 0.54
1.000 61.06 + 0.40'
0.125 13.83 + 1.06°
Freeze 0.250 21.20 + 0.69¢ 062
drying? 0.500 44.47 + 0.80° '
1.000 76.27 + 2.88¢
Positive
E;t:iic 1.000 90.16
acid)
BHAY 1.000 87.06

YHot air drying, 80% ethanol extract of Erysimum
amurense Kitag

YFreeze drying, 80% ethanol extract of Erysimum amurense
Kitag

9BHA: Butylated hydroxyanisole

PICsp: Half maximal inhibitory concentration

All values are expressed as the mean + SD of triplicate

determinations (n=3).

Means with the different letters (a—g) within the same

row are significantly different at p<0.05 by Duncan’s

multiple range test.
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xRt FAPYolYE FEE2 0125 mg/ml,
0.25 mg/mL, 0.5 mg/mL, 1 mg/mL &=olA Z-
Z+ 13.83%, 21.2%, 44.47%, 76.27%= ERHTE
50% SHd 24 ICsox T3 23, FeA%
gt B2 7ol g F2E9] ICse 0.84 mg/mLo]
o FA7ERG FAlUE FEEY ICse
0.62 mg/mLE SZAZRS BA|7Yo|UE 255
o] DPPH &% &A50] 58S ERlsiqlth
Kwon et al.(2019)9] d+tollA AAskt 4]&21
AR 2 A4A(1 mg/mL)e] DPPH ez &

Aol &4 45.47%, 47.37%=2 YeY AXHS
gelst BAelUE 3280 949 BT

% g,

8. ABTS' 20| AAs

ABTS" &7 AA52 potassium persulfate
S YoM 24A17F Bt WA EA A
ABTS" 2] gitjZo] FAPgolus &5 W &
At E4o] ofsff HE I HEM O R HIlE =
AL ol&sto] SHSIHUHWursch 1979). & A+
a3}, 4% ¥ sZ21%% FAoIUE FE=9
ABTS" &tz &2752 Table 8%} Zth

FANET RA7YoIUE F2E9] ABTS' 2
Z A2ASE 0125 mg/mL, 0.25 mg/mL, 0.5
mg/mL &= 27} 37.65%, 60.65%, 94.90%
e 1Cs02 0.22 mg/mLE UERTE 527
X3 BA78oluE 259 ABTS' 2itd 245
2 0.125 mg/mlL, 0.25 mg/mL, 0.5 mg/mlL &
ZoA 2+t 30.49%, 52.16%, 84.57%= UERd
o [Csp2 0.26 mg/mLE UERITE & 9719
2y}, 43 9 580%% RARoIUE 58 2
5T A8 E40) oA B EH o= ABTS'

eheigol AARIEE Belg & 9l

Table 8. ABTS" radical-scavenging activity in
Erysimum amurense Kitag extract
induced by hot air and drying methods

Concentration sci/]i:;ngrai?\flity ICs”
(mg/mL) ) (mg/mL)

_ 0.125 37.65 + 0.44°

i‘;gn:f) 0.250 60.65 + 0.98'  0.22
0.500 94.90 + 0.14
0.125 3049 + 0.52°

zgz;z) 0.250 5216 + 167°  0.26
0.500 84.57 + 0.50°

YHot air drying, 80% ethanol extract of Erpsimum
amurense Kitag

YFreeze drying, 80% ethanol extract of Erysimum anurense
Kitag

PCs: Half maximal inhibitory concentration

All values are expressed as the mean + SD of
triplicate determinations (n=3).

Means with the different letters (a—f) within the same
row are significantly different at p<0.05 by Duncan’s
multiple range test.

9. Reducing power 24

S Sk S FAREEo] electron
%= hydrogens A&k 582 574517 flsto]
o851 9t} $IF-E reductone°] ¥iESH= =
2 YAt S AkeS Efiste] AR S8 =
FA7E A R0 TS UEhdithLee et al. 2020).
S 9 F2AXL FAVYolUE $5E9] reducing
power =% ZA¥}= Table 99 At} 3AX3H
FA7BoIUE 529 =2 0.125 mg/ml,
0.25 mg/mL, 0.5 mg/mL, 1 mg/mL s&=oA Z+
Z} 0.04, 0.05, 0.18, 0.66°]%.2H, ICs50= 0.85
mg/mLE YEsith 524%% FA7ouE =
29 ¥ 0.125 mg/mL, 0.25 mg/mlL,
0.5 mg/mL, 1 mg/mL %A Z¥z} 0.05,
0.07, 0.42, 1.10]°oH ICses 3 ZAik=
0.51 mg/mLE UERTh
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Table 9. Reducing power in Erysimum amurense
Kitag extract induced by hot air and
drying methods

Reducing power

Concentration

Hot air drying”  Freeze drying?

(mg/mL)
0.125 0.04 £ 0.01*  0.05 + 0.01°
0.250 0.05 £ 0.00°  0.07 = 0.00°
0.500 0.18 £ 0.03* 042 % 0.05°
1.000 0.66 = 0.01¢  1.11 % 0.03
2.000 1.44 + 0.02' 1.73 + 0.05¢
I1Csp”(mg/mL) 0.85 0.51

YHot air drying, 80% ethanol extract of Erysimum
amurense Kitag

2drying, 80% ethanol extract of Erysimum amurense
Kitag

ICso: Half maximal inhibitory concentration

All values are expressed as the mean + SD of triplicate

determinations (n=3).

Means with the different letters (a—g) within the same
row are significantly different at p<0.05 by Duncan’s
multiple range test.

10. FRAP 24

FRAPZ 3PAs}=E-20]| o8] ferric 2,4,6-tripyridyl
-strizazine[Fe(IN-TRIZIE ferrous 2,4,6-tripyridyls
-triazine[Fe(I)-TRIZ] THE= TH== HE=
JotE W ® S Sk Wiler d
2] o851 QltkBenzie & Strain 1996). FRAP
9] FBE FA= I AAEA Al T8-S U
B ke E40] =255 F8EY A7 =
Al YA FeHKwon et al. 2019). €% 9 &
ZAAZXS HEA7PolE FEE9 reducing
powers £+ Z3= Table 103 2t &
T BA70E F2E9] FRAP /42 29.39 UM,
AR FAolUE 559 FRAP 842
51.85 UWME 27X EA7olvE FEE9
FRAP &/go] foJ% o= o w32 & & Stk

E FAAo|U=9 olerery & H gtte 2ol 0xl= J&

¢t 185

Table 10. Ferric reducing antioxidant power in
Erysimum amurense Kitag extract
induced by hot air and drying methods

(FeSO4.7TH,0 eq uM)

Ferric reducing antioxidant

power
Hot air drying"” 29.39 £ 0.67
Freeze drying? 51.85 + 296

YHot air drying, 80% ethanol extract of Erysinum
amurense Kitag
Ydrying, 80% ethanol extract of Erysimum amurense
Kitag
All values are expressed as the mean + SD of
triplicate determinations (n=3).

p<0.05; Significant differen by Student rtest
between hot air drying and drying method

noll
ot
o
=
g
o
=)
o,
o
o
o
e,
o
¢
o
1%
ftjo
=
Rl
[e]
k1

3.48 g/100 g)oll* 2
T % 20x% RAAolVU=E 22”4 TH #
7142 malic acid®2 UEePdth €8 4 524%
o BAOIIE 2220 oAl leucine
teFo] 7Y wkor, v|ggol| AR proline
ol 7P =8kt TS, oAl vl
otvicAte] FF BF AFART FEEIM =
A vebstth 1z o] Ag3glo] #

FE=9 9 FE2 4E, e HEF &2

2 =0 kg Holon ¥4 & jleke g%



186 SIBXIGALBMEDISIEX| H32H 25 2021

AZ3E Ao UE $EE0] 5,763.90 mg/100 g,
FAAXSE HEAPYolUE FEE0] 5,520.98 mg/100

go=2 UERGTE % polyphenol ¥ % flavonoid T5F
< xR 7 XV’"OM‘% FEEHT XN
BA7ol kg 220] B ekt 712 W]
U 2A74o| HE Y] DPPH 2frizt *7438 9%
AZx3E FAPo U= FEEHY 5EUXT
TolpE 22

_l?l_
FE=0M 2 iﬂ%ol B2 A0
2

QI ¥ ABTS' oz 27462 521
£33 FAPYoIvE FEEHT IFUxL FA
o] FEE0MA o A0l == Aol ?_'e‘ﬂ

= =
o}. Reducing power2t FRAPS]

9 BF g4
£3 BAo|UE FEEHY ZziZié’é;P FA]
7YolLkE FEEo| Bt $-43hE YERI. o
49 ARERE x| wet BX]7JovE
FEE0| FF AFAAEAY Ao 282 A
= 7%t
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