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ABSTRACT

Feupgel BE oy 99 olzsd 4E 2
a3} 24 ¥l

Comparison of the Physicochemical Composition and
Antioxidant Activities of Alnus japonica leaves according
to Various Extraction Methods

by. Jang Hee-Young

Advisor : Prof. Joomin Lee, Ph.D.
Major in Nutrition Education

Graduate School of Chosun University

Along with the extension of human life expectancy, modern
people's interest in health after COVID-19 is gradually
increasing, and accordingly, research on antioxidant health
functional foods related to health promotion and aging prevention
is being actively conducted. Antioxidants are a series of systems
that control oxidation or remove oxides generated by oxidative
stress during the process of producing energy in vivo, and are
attracting attention as a defense mechanism that restores and
inhibits the generation of active oxygen species excessively
generated in this process. Active oxygen, which contains

- v -
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superoxide anion radials, hydroxy radials, singlet oxygen,
hydrogen peroxide, etc. generated by the presence of
environmental stress and pre-hydrogenic acid in the biological
tissue, is produced by the pre-hydrogenic element. In a
continuous stable state, it acts on proteins and lipids to oxidize
components, as well as to function as a prooxidant, causing
mutation generation and cancer of DNA and RNA. In other words,
it not only increases the permeability of the cell membrane, but
also causes overall cytotoxicity, leading to causes of various
diseases such as aging. Antioxidants are used to minimize loss of
vitamins and essential amino acids by reacting with free radicals
and to slow or prevent production according to several studies.
Vegetable foods such as nuts, grains, and tea have excellent
antioxidant effects, so it has been reported that they help
chronic diseases such as aging delay and hyperlipidemia,
arteriosclerosis, cancer, respiratory diseases, and diabetes
through proper intake. Alnus japonica is a deciduous tree of the
birch family, and is a deciduous tree that usually grows naturally
in mountains and streams, and grows up to 20m in height. The
name Alnus japonica originated from the fact that Alnus japonica
were planted every 5 ri using them as indicators of distance and
direction along the road. It grows naturally in the area of
200-900m above sea level in the north of the central part of
Korea, and the flowers are chrysanthemum, the shape of the
leaves is oval, and the edge is in the shape of fine teeth. In
spring, female and male flowers bloom separately, and female
flowers bloom in a long egg shape, and male flowers form an
unknown flower sequence similar to the shape of a cat's tail. The
fruit is in the shape of a pine cone and contains seeds, and when
the seeds are scattered around, the color turns black and hangs
on the branches. On the root side, root lump bacteria coexist,
growing well even in barren soil and making rough soil greasy.

Alnus japonica has a hard and dense wood grain, and when the
- Vi -
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wood is first cut, the cross section is white, but when exposed to
air, it gradually discolors to red. The Alnus japonica used as a
material in this experiment is also called the bark of the Alnus
Japonica in oriental medicine. Alnus japonica are known to have
effects such as fever and hemostasis and have been used by the
private sector such as diarrhea, toothache, hangover relief, and
anticancer. In addition to triterpenoid of various ingredients such
as luphenone, beta-amylin, glutenol, degradation serol, and
betulinic acid, the effects of it-sitosterol, heptacoic acid,
aliphatic compound alkanol, pyrocatechol tannin, piliin, salivine,
and anti-hypochlorine are reported. The purpose of this study is
to investigate the physicochemical properties and antioxidant
activity of Alnus japonica leaves according to the extraction
method.

Key words: Alnus japonica Ileaves, extraction method,
physicochemical composition, antioxidant activity
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cytotoxicitys Z st w=3tdA & g 71#] A3ke] Ys FEseH(7). FAilkskA
= A2 E AATFAY S48 Aol olu F87](free radica)9F WFSEOo Z M H
EpRla} A opm gt 5o &4 HAs B A AlFe A E =FAY A Eh

fo ot

111‘
[
Jfu
Ot o B m e o 2> ol o O gt Y e

é@l‘ﬂ?‘i
e S e )

_12

rl

_u.,ﬁ_z_J

oY
M
o
o
o
>,
N
e =
o

¢

oX
W
i
Lo
I
ol
[o
o
oX
ol
o

fo mm & N

ot [o B oox
o M
_|Cl

0
e

o,
Sk
rﬂ

o
o
i
)
B
2=
_12i

—_

- L

Aoz o]lgyi glom(Q) oy AFAde wEwW duNiF. ARF, ZTFH, 2F
5 AEA A F(Vegetable foods)e &4Fst m3t7t wHolu 7‘47‘3@ AHE Fall =3t
A D uAEF, A, o, TFANE, S T AR TR0 He 3o
2 BuRtH(15,16). LU (Ahus japonica)= A2 Ul U9 wE o= Abwt
ME7toll A BE AAstes ddunoz wole 20m7HA Attt Qejufehs ol
< EUTE A7kl A 9 wEkEs e e ARE Aol S H)ve gy
=AY dA fFaEAT. v 5 olFe] sk 200~900m A e AAY
sta glom e FHAksiAoln QA RS Bdyol A E i Y Bde
o]Fojx Qlth. Jwell &3 o] ZA7t wmE skt gES 1 G BYgo
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2 Agtstar, FE2 mbA] agke] e Ry HlsHAl mdEAEE o Fa th
dr= S Bdoln A7t 5o i A7 FRHoRE gy Mol 7hdAl WSt
of Zhxel el Qdrh e Fel= |t g olrt FAste] e EfA R
g glo] & A AW EGS VIEAA ok LEuy HEAle YR Ao ddsta
5o Aol HAE ddstd wHo] Mot ¥V FoR =EFHW Hap FH
Aoz WAGTH H AP ARE AREE ePUTE A vy U gaES
AFCrolgtiz: FEaoh LeluFe (s, Adukm) 52 a5 7 3l
3(9) AAL AE, 7 sk, FY 5 ugtelA ARgEo] 2 Foz AHAHTH10). &
U-(Alnus japonica)el &= F3|+=, Wletoldd, SF 8=, BeAE, WEHA 5 o

2] 7FR] AE9]  triterpenoid €] B-sitosterol, $E}FZAF X H}FZ(Aliphatic
compound)?l  alcohol, pyrocatechol A<¥Y ®4d3} pillioin, AHAI =
5-hydroxy-4’, 7-dimethoxyflavone 59 ZgHo]= 33Eo] ThfEo] glom
(11, 12, 13, 14, 15, 16) L2y Fetaak(17), F4tstav(18, 19), e+
(20), 2+ B35 a7(21), ey =719 &+ @4 a922) Tl #3 A7 B
AR AA7A @@ Y- (Anus japonica leaves)e] @ArEE ARl B3I A=
F5ek AAolth, E AFoA e FEEH & Sy olstetA AR 2 F
ab gAds dotr izl g

2
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1. 23AE

2 A7E g8 AR AR A= e UF A(Alnus japonica leaves)
20214 79 FAHELE HileA Fufste] AREERGITH Sy ol AlF g & AR
ol A thEF 24417t 12} AXRAIFHIL ABE 60ToA 40417+ 59 hot air drier(E%
7127], GNCO, Jangseong, Korea)g °|-&3lo] 22k AxAIZTH Ax3 eguyrds
freeze dryingS 938l —70Co|A deep freezerd] Y5 & 72A7H5<t freeze drying
AR sAAZE AEe BH7]E AFESEY 100mesh® 3fste] 70T 2=A4=4
oo ®tksto] ARg-eRgith

1 IFydde] FaEd I Igds s
Seoul, Korea)d 3 3AI7H & 33] ¥HE F=3it} o] o gyy o FHAS
whatman filterpapier(Whatman No.2)& AFg38le] A8t FE5H AN 40T 5

& ol X WFHAEH/E ol gatel ) AA F AdwEH
Aok ARE -70Ce] WE nastel sk WAL,

32
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AF5=7]/(EYELA VACUUM NVC-1100, Tokyo, Japan)® 7+¢tstar 53k F o
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A<l DE(0.2 pm)E AW 3o Amino acid autoanalyzeZ o]-&a] #4135}t

5. 7713t 4

QU o 80% o 0.5 gol R4 20 mLe Qe F 80T ol4ke]
water bathol| Al 4A1ZF &<t 7FEAA FE3 €4S Whatman WHE#HQD o342 (1um)
£ ol&ste] AFAANZHY. 1 F 30 mLE &3t ©]E& Whatman membrane
filter(0.45 ym)®= 333+ % Prominence HPLC(Shimadzu, Kyoto, Japan)E ©]-&3
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2 80% olete FE=Eo AW 24 £42 Wungaarden?] R (24)9
At Alg 2 g chloroform—methanoli =2 % ozttt 1 3o 7+
AHAS 9F 100 mge FHdte]l 4 mLe 1IN-KOH.ethanol & ol 4&
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24715 F-25ke] 587 80TolA heatingdlo] vwlEo| 2 236t &Y
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g 9l 80% olehE FEE9 74 FU1E 42 AO0A.C HH(©23) AAES

5 gel 10 mL9] 20% HNO3, 3 mLe| 60% HCIO4E FH3te] o] F4
2w 7}A] heating?d & 0.5 M HNO3Z 50 mLE ZE&AZY. Z+7zte] sty %
NS =3 & el 8 mLY AEste] xF&HoR 3 e 0.5 M HNO3E
ZFTo stZ-2} 2w} spectrum analyzer® 23} t}.
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8. & Polyphenol & =3

P 2l 80% oletE: FEEY IUY o THRT FEEY F 9=
steF2  Folin-Denis® WW(25)S $83t9] FHs3tt. 1.5 mL

(polyphenol)
2 FEY standard €9 200 w09} Folin reagent 200 S

Eppendorf tubed] Al % FEH
ge & Ao 387 wSAZTE 10% Na, COs 400 uls H7Fske]  voltexdh
T okxoA 4087 wEEAZTE 96 well plateo] 200 e AN d@e &

UV-spectrophotometerZ ©]83to] 750 nmolA T3S =AY g=E248
=

tannic acid& ©]&3to] EFIAES 83 FEE2 F polyphenol &S Al

.

9. % Flavonoid &% =A

LUy o 80% cEE FE= YUy o ST FE=9 F flavonoid ¥
p=1 H
[¢}

=4S Davis#S W3 Chae 59 WHEE) wet A8t 1.5 mL
ol 500 weell diethylene glycol 500

Eppendorf tubeol] A]

W= HA7FsEE 1IN NaOH 10 pul.& @11 37T heating blockolA 60% F<¢FS b
AlAT. 1 3 96 well plateo] 200 w® # 3+ & UV-spectrophotometerE ©]-&
415 nmZ F¥F%= FAHST Ruting o]&3dle] FFaAS g FEEY

flavonoid #t

o 2 oo

Collection @ chosun



10. ABTS radical &A%

Re9 WWHE@2S wWIst EA3Y. 7 mM ABTS® 24 mM potassiun
persulfateS 1:1 H]&E Alo] aloa] 24A17F ¢t vFx]&}o] radical BAS %
3. 1 & 7 mM ABTS %o 2.4 mM potassiun persulfate 10 mLE FY3}3
UV-spectrophotometer® 750 nmolA] &# % Zto] 0.7~1£0.027} HE= ]EJ%
8|4 sto] ARSI ABTS gtz &9 450 plet 7 s =¥z AxE A 85s 7
50uL &3%sle] 318 E-=(heating block) 37TColA 3087F vkSA7] & B33 =AR
750 nmel A FHE ZAste] AR FE¥ A% gor FEA a8M ICs #

NES AESA

o

3

1

[:{

B o

11. DPPH radical &A%

ANz FZd 50 ulol 0.2 mM DPPH 450 pul. A7}k & voltexingdtgth 1 & A
8 BFHINES ethanol 50 plel 0.2 mM DPPH 450ul #H7Fetich o] Alg=
heating block 37TColA 30%7F ¥kSAF T} UV-spectrophotometer & A}-g3}o]
595 nmolA FHE St AR LW AT #oeE ZFEHAA A ICsotk
A=A R o2+ 1,000 ppm BHASF Ascorbic acido]t}.
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12. FRAP

Benzie&Strain(28)9] WHE WEsIe] FRAP assays tad ol ZAHSIT.
FRAP reagent (300 mM sodium acetate buffer(pH 3.6)(Sigma-Aldrich, Louis,
MO, USA) 10 mL, 10 mM  2,4,6-tris(2-pyridyl)-s—-triazine(TPTZ)
(Sigma-Aldrich, Louis, MO, USA) 1mL, 20 mM ferric chloride(Sigma-Aldrich,
Louis, MO, USA)E 1mLE &&3to] AR&silh. ZzH2he) Als 10 ulet 57 90
uLE FRAP reagent 200 pL¢t &3+3sle] UV-spectrophotometersS ©]-83Fo] 595

nmoll A SHES SAIY. EF34S 183l FRAP 32 AAES T

13. BAAY

2o ATFA A RE AFE SyAom 33 A Wk Ageigion SAH 4
= Hi(mean)¥ ¥EFHAHSD)E 3133, GraphPad Prism 6 program(GraphPad
Software, Inc., La Jolla, CA, USA)E °]g&3te] 7 A 9] FoA HAF 2 59
skAth p<0.05 22 Student r—teste} E4AHEA (one-way ANOVA)S &3l A&

& 2t AR e BAH fe8e 2Ass,

ol

e
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Table 12 U5 < 80% ol

8 80% el

7

=
=

st=ollom 77.84%

4.9%, Z9MA 9.16%, =A% 3.05%= YEFET).
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Table 1. Proximate compositions of Alnus japonica (Thunb.) steudel

leaves

(Dry Matter Basis, %)

Composition A]*EEU
Moisture 5.05 £ 0.11
Crude ash 4.90 £ 0.10

Crude protein 9.16 £ 0.24
Crude fat 3.05 £ 0.5

Carbohydrate 77.84 £ 0.85

VAJ-EE, 80% ethanol extract of A/nus japonica leaves

All values are expressed as the mean = SD of triplicate determinations.
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2. T4 obElmAt ¥4

Table 2% v ¢ 80% olete F==9 4 otvxil s 5743 Aol
o v 8l 80% cEs FEE A obnAhe dobneal 9% 9 v
sk 7F0] AEHEAeH F 16F0] AEHAT. L2uF 8 80% CEE: FEE
o] HFrolu]=AkS Jeucine©] 698.730 mg/100gl.® 7P wL S HIA
phenylalanine, valine, arginine, threonine, lysine, 1isoleucine, histidine,
methionine o2 FA Yelsth 2y ¢l 80% olTte FE&Ee] Folrtt
< T ¥ 3481.309 mg/100geltt. HASG opn|:4be glutamic  acid”b
868.788 mg/100g= 7+ =A eSS aspartic acid, proline, alanine, glycine,
serine, tyrosine 0% & kS HTH F H|"S ol A2 3729.083 mg
/100g=2 YElRT)

-~
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Table 2. Contents of free amino acids of Alnus japonica (Thunb.)
steudel leaves (mg/100g)
Amino acid AJ-EEVY
Essential
Threonine 393.030 =+ 1.47
Valine 450.757 £ 2.33
Methionine 68.464 £+ 5.03
Isoleucine 354.263 £ 1.15
Leucine 0698.730 £ 2.98
Phenylalanine 467.037 £ 3.68
Histidine 264.228 + 1.80
Lysine 378.937 £ 3.58
Arginine 405.863 £ 2.48
Total EAA? 3481.309
Non-essential
Aspartic acid 650.196 £ 7.57
Serine 449.393 £ 4.01
Glutamic acid 868.788 =+ 5.02
Proline 534.688 £ 4.25
Glycine 450.888 £ 5.21
Alanine 487.084 £ 1.52
Tyrosine 288.046 + 3.25
Total AA?Y 3729.083
EAA/AA(%) 93.35

YAJ-EE, 80% ethanol extract of A/nus japonica leaves

PTotal EAA: Total essential amino acids.
YTotal AA: Total amino acids.

All values are expressed as the mean = SD of triplicate determinations.
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3. F7IA B4

Table 3© LU S 80% olthes FEE9 714 & vebirh «eur <
80% Ad&& FEEAA HEH F71AHE F 57 olth. f7]4ke] EF citric acid,
malic acid, succinic acid, formic acid, acetic acide]™ 2z }F 2 80% o &k =+
S5 G719 g2 15994.32 ppmo|t}. citric acid’} 7329.694 ppmeo= 7 &
o] HEHNoH Itk o2 F malic acid, succinic acid, acetic acid, formic acid
wo2 A YEelwth 7 A YeERd citric acide 794 e AJEE2to|gta
st R B e A SEEEA AE24S IR, ZHolEA, AR
da] AMEH AAAQ] BEAZA AFe A e Auks AU 2 SRS A0 A

2A o]E, F2 A3AS mol=d AgHET. w3 F AR F=A4 HE% succinic

I

acid= AzlAl, 9F % FAARA AFol Agsel f FuRleldnE Han
go) waE WAT AR wRTe] w5 v 23

& S eI E St
el 80% Aere FEE9 {74 T citric acid7F

(29). & <7l wet e
d F71dkoleks A e

e £

_‘]3_
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Table 3. Contents of organic acids

steudel leaves

of Alnus japonica (Thunb.)

(ppm)

Organic acids

AJ-EEV

Citric acid
Malic acid
Succinic acid
Formic acid

Acetic acid

7329.694 £ 2.04
4984.716 £ 4.20
1830.131 £ 0.77
200.873 £ 4.55
1648.908 £ 1.56

Total

15994.32

YAJ-EE, 80% ethanol extract of Alnus japonica leaves

All values are expressed as the mean = SD of triplicate determinations.
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4. AR B4

L

Table 42 22U & 80% ddets FEE2] AWl 24 ¢k Avoltt. vy ¢
o= EIAAE 5%, GAEXIA YA 3F, tEEA YL 150 HEHA
b S 9l 80% olehE FEEC] AWARS palmitic acid7t 42.84% 1tk o®
= tricosanoic acid, heneicosanoic acid, stearic acid, lignoceric acid 2.2 323}
A upako] UEbgth @ E XA HARS oleic acide] o] 6.97%= 7 A YE}
wom TIthS- o 2+ cis—10-Heptadecenoic acids 6.58%, elaidic acid: 1.68%
To 2 AEFHAY. ok grtE XA WA linolenic acid’} 8.89% YEFSTE ke
AU o 80% dEE FEE T8 AWk x|t F palmitic acid,

oleic acid, linolenic aicd® YE}%T}.
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Table 4. Contents of fatty acids of Alnus japonica (Thunb.) steudel

leaves

(%)
Fatty acids AJ-EEV
Palmitic acid (C16:0) 42.84 £ 1.07
Stearic acid (C18:0) 4.68 £ 0.48
Heneicosanoic acid (C21:0) 6.02 £ 1.52
Tricosanoic acid (C23:0) 20.95 £ 0.11
Lignoceric acid (C24:0) 1.38 £ 0.15
Saturated 75.88
cis-10-Heptadecenoic acid (C17:1) 6.58 = 0.20
Elaidic acid (C18:1n9t) 1.68 £ 0.15
Oleic acid (C18:1n9¢) 6.97 £ 0.05
Monounsaturated 15.23
Linolenic aicd (C18:3n3) 8.89 + 0.48
Polyunsaturated 8.89
Total 100.00

YAJ-EE, 80% ethanol extract of A/nus japonica leaves
All values are expressed as the mean = SD of triplicate

determinations.
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5. 714 &

gt

77)%

Table 5

of F71de] AEHAA CalZw) &
K(Z8), Mg(vk2vl4), Mn(83h), Fe
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o
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] o
=

o %

2ol 11,720.369 ppmoZ 7}
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=1
T
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A7} wrEA

el

A

o] LERHTHE0).

I $keh(31, 32, 33). eu--SlelA 71 wol A

9|

He A

A

"=
AW 5714

X

]
&

39% A

==
=

-
o

=49 Ca

T

A

s
T

4
o
oF

el
o

e oF 999% olabe] BAH A

—_
file)

XA

X
o

H

—_
file)

el
o
Br

)

el

Z

]l

35). K& ZHE<S AelA

_‘]7_

Collection @ chosun



Table 5. Contents of minerals of Alnus japonica (Thunb.) steudel
leaves

(ppm)
Minerals AJ-EEV
Ca 11720.369 = 2.06
K 5772520 £ 3.25
Mg 1674.249 + 1.54
Fe 258334 = 1.52
Na 24595 = 6.32
Mn 401527 £ 2.01
Cu 7665 = 0.15
Zn 48.774 £ 1.52
Total 19908.03

YAJ-EE, 80% ethanol extract of Alnus japonica leaves

All values are expressed as the mean = SD of triplicate determinations.
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Table 6. Total polyphenol and total contents of Alnus japonica
(Thunb.) steudel leaves

AJ-EEV AJ-WE?
Total polyphenol (mg TAE/g) 104.02 + 0.67 70.95 + 3.69"
Total flavonoid (mg RE/g) 76.71 + 2.95 32.57 £ 0.65"

YAJ-EE, 80% ethanol extract of Alnus japonica leaves
YAJ-WE, water extract of A/nus japonica leaves
All values are expressed as the mean = SD of triplicate determinations.

"p<0.05; Significantly different for AJ-EE and AJ-WE by the Student’s
t—test
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7. ABTS" radical &A%

ABTS" &9zt Akl &AL potassium persulfate®} ¥H2A17A AAE ABTST @
Ozte] 2AGSES ol &3 SAMo|tk. ABTS" @t Ze] Aol 734 nmollA|l A 5.9
itslso] moldasE FFETF WolAl= AS 0T qrh45).

FEHd e oy b] ABTS radical 2758 Figure 1¢} Zt}. v
% 80% AErS FEE2° ABTS' radical 274 %< 0.125 mg/m

L %ol 48.15%, 0.25 mg/mL ExolA 61.42%, 0.5 mg/mLE%olA 89.12%=
et £ ey o FHF FEES ABTS' radical £27%2 0.125 mg/mL
ELolAE 16.67%, 0.25 mg/mL F%ol4 34.39%, 0.5 mg/mL F%olA 66.74%=
YEFRLTE 50% radical &A% #k ICsoe -8 A3, S8y 9 80% dEs FEE&
ABTS" 9] IC502 0.18 mg/mLzZ YEelgter oyt o T/H4 F5E ABTS 9
IC502 0.37 mg/mL2Z YepSTh wefbd v 9ol ABTS' radical &A%
80% oletE FZ=olA FoHoR A verwth. B A Ay, oy 9 80%
Nere FE3 QEUF o THS FEE EF dits E4do 9d] ABTS' free #f

i A

el AAgoR ¥ oEgom atstel o] Feld e o & gt

mﬁw
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Figure 1. ABTS+ radical-scavenging activity of A/nus japonica
(Thunb.) steudel leaves

Concentration ABTS" radical ICs0
(mg/mL) scavenging activity (%) (mg/mL)

0.125 48.15+ 2.65°

AJ-EEY 0.25 61.42 + 3.37¢ 0.18
0.5 89.12 + 0.34°
0.125 16.67 + 3.28%

AJ-WE” 0.25 34.39 + 0.15" 0.37
0.5 66.74 + 2.119

YAJ-EE, 80% ethanol extract of A/nus japonica leaves

YAJ-WE, water extract of Alnus japonica leaves

Data are the mean = SD of triplicate experiments (n=3). Means with the different
letters (a—e) within the same row are significantly different at p<0.05 by Duncan’s

multiple range test.
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8. DPPH radical &A%

g ZS A A o EFAHE, ofxmEHAl ZEsloltR
5ol oaf Yol Hepmow g frh(16). waka] AEo) 2

Y= B4 5389 freeradical 2AEAHES Hrtslr] $si4 DPPH A3 o]
o] 8 ¥ th47, 48). DPPH #t]z+e A AAEE oz oA wt &5 Ax
7F o] AStAAREE AR F& FAE Wol gzl AAHM Wb e
o] 517 nmolAl UV spectrumS ERdATH ghojzte] Mo gozo] a9 2 AAR
F wddo] Ho] FHErh Yopxth DPPHE FHEE o83 atshs ¥4 43
W o] th.(45)

Figure 22 F&WHo| w2 Qg 29 DPPH iz A4S B43% e o
R ok ey o 80% olEe FEEC DPPH #uZz &2A% #2 0.125
mg/mLE %= 40.16%, 0.25 mg/mLelA 68.15%, 0.5 mg/mLs%l4 69.73%=
YEbgal 50% 2o A2A%< 1Cs #2 DPPHE| ICs02 0.26 mg/mLZ LEFRETE
T3 e YU o FFHF FEEAE 0.125 mg/mL, 0.25 mg/mL, 0.5 mg/mL &
Lol Al 247y 19.85%, 39.06%, 66.42%, = WEFko™ 50% Sz A2AF 1Cs
< DPPH9] IC5ot 0.36 mg/mL YEGTH 2 Ao Az oy 9le] DPPH
radical 27%& Ui SHF FEEET 29UT 9 80% ol ehe FEo A
foHoz = UrE]rMEP ¢l BHAS Ascorbic acid®] #S Z+7z 88.25%,
91.52%% YetE g eeuy o3 vlusils W xpolE& HITH
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Figure 2. DPPH radical-scavenging activity of Alnus japonica
(Thunb.) steudel leaves

Concentration DPPH radical
. . ICs0 (mg/mL)
(mg/mL.) scavenging activity (%)

0.125 40.16 + 1.52°
AJ-EEV 0.25 68.15 + 3.63° 0.26
0.5 69.73 £+ 3.14°
0.125 19.85 £+ 3.90°
AJ-WE? 0.25 39.06 + 2.60° 0.36
05 66.42 + 0.37°
Ascorbic acid 1.000 91.52
BHA 1.000 88.25

YAJ-EE, 80% ethanol extract of A/nus japonica leaves

YAJ-WE, water extract of Alnus japonica leaves

Data are the mean *= SD of triplicate experiments (n=3). Means with the different
letters (a—c) within the same row are significantly different at p<0.05 by Duncan’s

multiple range test.

_24_

Collection @ chosun



9. FRAP(Z4¥) &4

FRAPSAH S 4 o2& 5SS A= Ao=Z v-2 pHolA reducing agentoll

9l3] ferric tripyridyltrizaine (Fe3+-TPTZ) A7} ferrous tripyridyltriazine
(Fe2+-TPTZ) o2 HEol7b= deElE o] &3 & itsbs S olvh45, 49).

25 9lo] FRAPEA S Table 73 v} FEWol| w2 FRAPE
U 2 80% dErE FEES 14.72 mY FHSF FEES
ol

@)
18.56 mo.2 T7FF i o FEENA FRAPZA O fFovsiAl w2 A&
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Table 7. Ferric reducing antioxidant

power of Alnus japonica
(Thunb.) steudel leaves

(FeS04.7H,0 eq uM)

Ferric reducing antioxidant power

AJ-EEV 14.72 + 0.05"

+

AJ-WE? 18.56 + 0.04

VAJ-EE, 80% ethanol extract of A/nus japonica leaves
YAJ-WE, water extract of Alnus japonica leaves
Data are the mean * SD of triplicate experiments (n=3)

All values are expressed as the mean = SD of triplicate determinations.
“p<0.05; Significantly different

for AJ-EE and AJ-WE by the
t—test

Student’s
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