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Abstract

27

This study examined the nutrient components and physicochemical properties of Acer termentosum Maxim.
leaf as a natural health food source. To accomplish this purpose, the general and antioxidative contents of Acer
termentosum Maxim leaf were measured. Total contents of carbohydrates, crude protein, crude lipid, and ash

were 53.6%, 24.3%, 3.5%, and 3.5%, respectively. Caloric content of Acer termentosum Maxim was 246

5 keal,

while total dietary fiber was 46.7%. Regarding mineral contents, K was the most abundant mineral, followed
by Ca, Mg, and P. Therefore, Acer termentosum Maxim is an alkali material. Total phenol contents of the 70%
ethanolic extracts of Acer termentosum Maxim was 116.35+1.4 mg GAE/g. Total flavonoid contents of the 70%
ethanolic extracts were 20.3+1.23 mg RE/g. The antioxidative activities of Acer termentosum Maxim. were
significantly increased in a dose dependent manner on DPPH(1,1-Diphenyl-2-picrylhydrazyl) radical scaveng-

ing, ABTS (2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt) radical scavenging,

FRAP

(ferric reducing antioxidant power) activity, reducing power. It is expected that follow up study of Acer ter-
mentosum Maxim through developing processed food and evaluation of their functional properties would pro-

vide useful information as a source of functional foods.
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O ZHE AP EE Fatsidl o8 LA =
Ao 2 <A JtiBashan et al., 2009). B3k <1
7t o] F7kel 17kl tigk Balo] Eolo
et wstelA| o A4 FAE A 7154 A
24 Ed digk A77F AA=H ATKHGold-
berg, 1994). =2 A% a1 )= tert-butylhydroxy-
anisol(BHA) % fert-butylhydroxytoluene(BHT)Z}
2& { ksl e dakstad 9 A
Adel = P AR AR Agko] glom,
olE 4 FAsAIE dAE F e A it
ShAof] ti gk 7o) 8E x| a1l ITHBae et al,
2001). TS o9 A H& FAA] ol gk Tilo]

Z | ook

o] 7] @& Aol HFEAA(Park & Han,
2003), 53] A EALES] &3} 7]5ol A3t 2
29l AF7F bs] X w3 vk Choi et al.,
2001; Cha et al., 2002; Kim et al., 2002). 2| -l
= Al Zte 78 7% T YA Tselv
B FAl Bk 715 Foll g A7t
Z P = AA(Kim, 2002: Yang & Jin, 2013), ©|&]

7es e AEe AT, 2 ool

¢

F2 51 9tkSeo et al., 2003; Park et al.,
2016; Rha et al., 2014).

HUE(Acer tegmentosum Maxim.)= a5
Fol] &3bH, Sle] kAol AL 3le
AABYE, A EUE, BE AgEo e B}
WU Wkl 1HA Sk x| 2ol &ulr} gl

T 337t dvka &eA ghvk(Hong et al., 2007).
3k Hy o= (H)-catechin 52| HEA 335,

methyl gallate 4-O-B-D-glucopyranoside, [B-sitoste-
rol 59 #H&yd FFIAM|E 9 olAxdlA 3}
o] F2= A a(Hur et al,, 2007), $HAIE 3%
s &3, kst 4o glom, Huy g5
22 CCl,, d(+)-galactosamine, DL- ethionine -
Fok ZF 7ol thgk A 243 Hur 5
©] lipopolysaccharide = f-=% J/ 3t
o gk BE a7} 5ol slgol HaHr|E st
th(Kwon et al., 2008; Shin et al., 2006).
weba] 2 Aol A= U o] 21EEA 7]
ZARE ATtk ARdE, F71d 24, 2
g 24 5= BAselh =3 Aol A
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Staufen, Germany)
2 ARgSkAT) gl AzbE ekl FHlE Al
T 70% &2 7FliA 4x13t SFFE5ta,
FEAs UEE A7 F 2]FESH(CCA-1100,
Eyela, Tokyo, Japan)dlo] —70CollA 355247
Z{(PVTFA 10AT, ILSIN, Korea) #4& 73 2
FHE FHlsle 24 Aejed B4 R A
ol AHgsI o, 5 A5 T8 13.0%
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2. N=9| 2Bt = 2M

AlFe] AN AOACS] EFEAH(AOAC,
2000)°l] oJate] FAEHATE &, i T 105
C Az, 3]t g2 550 CollA 25 3)sh
He o]&sle] A8t kil -2 micro-
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ERLEED:

protein analyzer, Tecator Co., Sweden) =, =44}
32 Soxhlet *HE o] &3t FAsISITE & B4
S 919 SRS e w= 100004 W ghe
2 3ok T3 F 2o]4d f(total dietary fiber,
TDF) &2 &A% % (enzymatic-gravimetric
method) -2 BAIATE &, AZETARE heat
stable termamyl a-amylase® 4 &}A]7] T}, pro-
tease$} amyloglucosidase S X} 2 RESA|A T
A Ais 7REeiAT A, & o 84 4
oJFFE SR FHAIATE vl e Tl
F< crucibleo]] o] &S 7} AR vhE, AL

£ o3 oMl ECR AH, A% F AX

3la, %S A2K1:1 HNO;) 4 mLE 4
TR TR AE71(120C)ellA -5 A AA)
3L, 550°C 271 3]stz ellA 1413t 318} - hsled
th of7)of] & 932K1:1 HQ) 10 mLE H7}sk o
W, Ol 50 mL FEESknAR $A BolerR
g8, ot fredd=zetzn dAE £
H(ICP-AES, Inductively Coupled Plasma Atomic
Emisson Spectrophotometer, Jobin Yvon JY138
Ultrace, France) .2 233tk 72 49 %

|20, 1, 10 ppme] 3 2] FEZ ZA 51

EFAFINL G0, o]} ICP-AESS]
2452712 power:1.0 kW for aqueous, nebulizer

pressure: 3.5 bar for meingard type c, aerosol flow
rate: 0.3 L/min, shealth gas flow: 0.3 L/min, coo-
ling gas: 12 L/min®|2At}. 7 7149 HZ 97

# 9 o)

At
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€ Ca: 393.366, Mg: 279.553, Mn: 257.610, Na:
588.995, K: 766.491, Fe: 238.204, P: 213.618, Cu:
324754 2 Zn: 213.856 nme| T}

4. 722 2M

U 91 g7 80% o e 40 mLE &3
% 807C<] shaking incubatorl|A] 100 rpme| &&=
2 IHATRA fElEs FE3I L, ol A
g T 10,000 xgoll A 2034 Bt YA RSk, A
595 0.45 ym membrane filter2 ©J2}s}e HPLC
2 B39 Th Carbohydrate column(4.6x250 mm,
Waters, Milford, MA, USA)< A}-8-3}%1 1L, aceto-
nitril : water(80:20, v/v) £ 1.2 mL/min2] $%
2 40T)A] RI detectorE AHg-3te] 43313t}

5. Elll= X ES=E2HE0/E S 24

&2 Folin-Ciocalteu's phenol reagent
7} Alge] HEAd slgtEel od el Hao
= dE = de2l® S5 tHDuval & Shetty,
2001). 2+ A]& 1 mLe 10% Folin-ciocalteu's phenol
regent | mL % 2% Na,CO; €45 1 mLE 7}
stod et & AF2olA 1AIRE B HAlSkATh
2] 1 23592 microplate reader(Molecular De-
vices, Sunnyvale, CA, USA)E- ©|&35}o] 750 nmel|
A FBEE 2t EFEAL allic acidS
ol gt om, i HeF FA(y=16.785x—0.0343,
R*=0.9992) . 2% E ZF ¥z FdFS Aksth
Z Z}H 0] =+ Moreno MIN 5(2000)2] *H
o Hedste] v A &Feitt. 2+ A& 0.5 mLoll
10% aluminum nitrate 0.1 mL % 1 M potassium
acetate 0.1 mL, ethanol 43 mLE *}E| 2 7lele] &
Fotar, A2olA] 40%7F X8 Tha 415 nmellA]
£ =743}tk Rutin(Sigma Co., USA)S
AR 3] 0~100 pg/mLe] FE H oA
A (y=3.0124x —0.052, R*=0.9983)
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DPPH 2}t Zt 275 572 Stagos 5(2012)2]

WS Wgste] 243tk AR 0.2 mLol|
kS22 8513t 0.4 mM DPPH €9 0.8 mLE 7}
sto] 33 & 2ol A 1087 vkeEki) 1
2] 3L microplate readerS AF2-5}03 490 nmol| A &
BE e ST T O A ol gsk] A g
= YERATh

DPPH radical scavenging activity (%) =

(1 AErpm'imcnt % 100

Control

7. ABTS Radical & Hs =8

ABTS radical 22752 Custodio 5(2012)2] %
He W5t skt 7 mM ABTS®} 2.45
mM potassium persulphateS ZE3F 3, Aol A
16A17F WR|3te] ko]l ABTS+2 @/dAZATh
T 734 nmol|A F3=9] ghol 1.7 olep} H&=
& BAsto] ABTS 895 A x5kt s=H=E
SAE AlZE 10 pL¥ 1.5 mL tubeol] FH 3k,
ABTS 89 1 mLE H7lsl] 308 59t whe-Al7l

5, microplate readerE ©]-83}%] 734 nmoll 4]
EH=E =233 h ABTS radical 24 %52 ¢
o 2 o5t ghE M-SR JERAT

¢

ABTS radical scavenging activity (%) =

(1_ AE’tperiment % 100

Control

8. Ferric ion Reducing Antioxidant Po-

wer(FRAP) =&

FRAP-< Biglari 5(2008)] W< ¥ gl sl
73k Th 0.3 M sodium acetate buffer(pH 3.6), 10
mM TPTZ % 20 mM FeCl; - 6H,05 #|Z35}<]
AFAA A 10:1:12] ¥ &= E3slo] FRAP &9
< A ZEATE T2 FRAP £ 1.5 mLol| A& 50
UL, =575 150 LS A7ket 3 37704 4811 vk

S-A1Z1 &, microplate readerE ©]-83F] 593 nm

=

A 227 Al 85(2016)

il
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oA FF= g3ttt

9. Reducing Power
Reducing power:= Jayaprakasha 5(2001)<] W
He HYste] S48tk Al 0.5 mLo] 02 M
phosphate buffer(pH 6.6) 2 1% potassium ferricy-
anideE Z47F 2.5 mLA H7lste] £313F T 50T
oA 2083t HEEAIZITE B 10% TCA &< 2.5
Z A7Fsled 1,790 Xgoll A 10823 FA4liEe] &
A5 2.5 mLE FH3ld SF7F5 2.5 mL$} ferric
chloride 0.5 mLE #7}8l] 233F & microplate
readerE AF&-3k] 700 nmol|l A FF=E =43}

Siek

10. SHEAN

A8 AI= SPSS package program(version 12.0)
= o|-&slo] HtET AR YEhiRlem, 7t &
o] =7k i}oloﬂ gt £-2]4d-2 one-way AN-
OVA ¥4& alaid s, Bigel A4 fel

OMJ%i 3-S (Table 1> %ﬂé}%v}. |
< 100 g(dry weight basis)Zoll= G4 12.0%,

Sr3bE 53.6%, 2T 24.3%, AW 3.5%, =

3 3.5%7F rEo] Ao, F 2ol fel

ke 46.7%= JERdT olel g Ak ge 4
23 fA18 GRS 21 IS (Surh et

5}

=] =]
RS OF

al., 2009), webx] U 9leo] F

wo] Aol TR BraE vude
FEe] 9w, Qe FolA A o)
Vg ke Ao ehgon, 1 3 4ol f
gego] w7l UrERdTh Aol ft R AR AL
FA AEe) FYRoRA AEHe] EASHE
T2 bR P2 WFR B84 Aol
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{Table 1> Proximate compositions of the Acer tegmentosum Maxim.

Nutrients Acer tegmentosum Maxim.

Calories (kcal/100 g) 246.5+1.1

Moisture 12.0£0.2"

General Carbohydrate 53.6£1.0
nutrients Crude protein 24.34+0.1
(%) Crude fat 3.5+0.3
Crude ash 6.6+0.1

Dietary fiber (%) 46.742.1 (9.25)

Values are meantS.E. Values are mean of triplicates.
D Percentages of wet weight basis.

o ME e A TR} A E /\}0194 il {Table 2> The contents of minerals in the Acer
ZAe= 584 Aoldaa TAE] glon, = tegmentosum Maxim. (mg/100 g)
T B84 Aoldfret 84 Holdfel 24 A Mineral Acer tegmentosum Maxim.
72 5ol AFaAel 5ol @ A7} 2 o S
3 of 3t Ao = xleH)
gefolor & A teen Mg 707.9+11.1
Na 9.6+2.1
SI1& &
(Table 2)= HUF Qo] By|A &k B K 2,234.5+10.4
5l Azjo|t}. ZEo] ok 22345 mgO & 714 &k P 400.0+23.1
o] Zgtom 1 thgo] ZH1(1,396.5 mg), PF 1Y) Fe 26.7+1.4
#(707.9 mg), 21(400.0 mg) =o|AT vl &g I Zn 5.4+1.7
o] KX ulz} 1] ']—E]:E 1743
A, kL ] R ookl R 27} 267 mg, Cu 1334
326 mg, 1.3 mg ¥ 54 mg FF Y= R
& E% g °f 3l Mn 32.6+2.7
EAEAT 53], ZF2 oA|A tiAL, AlZete
SRe A b 94_4 Aekzat 44, VEFI} Values are mean+S.E. Values are mean of triplicates.
FoAEE BB AAA) AT AL, BA2 4
23} o)gk et X, Ak de)e] HIGA 5 {Table 3> The contents of free sugar of the Acer
1 0,
F08 W8-S FIsta 9lom(Suter, 1998), fegmentosium Naxim. %)
259 AHe 189ty oy X80 32 o] Free sugar Acer tegmentosum Maxim.
2} B35 31 JtiCappuccio & MacGregor, 1991; Glucose 24402
Jeon et al., 2005). Fructose 36412
n
3. S|t ate Lactose ND
i 9+1.
<Table 3>oll= HHF SlollA] A9 glucose, Sucrose 09£L.7
fructose, lactose 5—2 sucroseA ?;. oTE_’,_— 7é, ﬂ’c"}ﬁaq— Values are meantS.E. Values are mean of triplicates.

) .
2192 fructose(3.6%), glucose(2.4%), sucrose ND : Not detected.
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(0.9%)F YERASISH, lactose= 5o UA|
%e Zlog Yehgrh

e 7 e AR defA UTKCho et al,
2007; Shin et al., 2006). 53] 54 St &
)8l hydroxyl group< ROSE A|Ast= J&
- FAl ROSS| A 7]oshs a&oles &
Zohe S8 725 7HR7] Wil w2 rtst
248 TR E Aoz A tHPietta. 2000;
Heijnen et al., 2001). ¥U-F o F&E°] & A=
9 ZghH ol RS (Table H o} 2t} 5, &
& g 11635414 mg/g, & ZetH o= g
FE 20312 my/g o= VERAITE Kim 5(2004)
& 20015 FaABF) & 557} Eehicol
ekt ksl @A daaAldA EejElE
o] SepE ol ERY RS PAkst &
3 B3 Azkele fARE 23E U

ol 12 7199 AlgellA B shtEe 1
T T35 GAkst o] o (Duval &
Shetty, 2001), 2] &A] 5] WMo T8 J&F2 v
AE AAE LA I tKChoi & Lee, 1999). =
2}H = 0] = 7= polyphenolic substance 24 3}}
-z u}2} flavonols, flavones, catechins, isofla-
vones 5= W, E7} ofghZe] tigh &3
=7t 2, 0|59 x4 Alold| upel #ikst
A7 A oA o) s BRo] APE %
tH(Middleton & Kandaswami, 1994). whebA] Hit
T FEEo A =L F s ¥ EHEE
= ke Jeilo] ksl Bt e AR
AR =M, 5 gl HEE A7} FggE] o]
of & Zlo 8 Atrdrh
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5. DPPH 2iCIZ NS

DPPH assay© T4 A& 58T F U=

{Table 4> Total phenol and flavonoid contents in
70% ethanol extracts from Acer teg-
mentosum Maxim.

Acer tegmentosum

Sampl

ample Maxim.
Phenol contents(GAE" mg/g) 116.35+1.4
Flavonoid contents(RE) mg/g) 20.30+1.2

Values are meant+S.E. Values are mean of triplicates.
" Gallic acid equivalent
? Rutin equivalent

=
o] dz] AF85 1 JTHQue et al., 2006). Erh
9! F%E<] DPPH £4%-2 0.1, 0.5, 1.0 mg/mL
o] HrolA ZHz} 65.75, 91.57 2 91.49%= &l
= A KFig. 1).
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6. ABTS Radical &S

ABTS assay+<= potassium persulfate 2}2] RE-8-
2 234 peroxide radical 4324 2] ABTS-"©| &4
s 4o oal] AAEHEA HF5o] Gl

o

)

N
g 2 r

= Giksl SdE sk W
|t} el A e] DPPH assay2] 74-%-, f2lgit]zd
| Z2AE A= As o] &at= A< ¥, ABTS
assay= ol grjdo] AAFHAA = AL o]
e B olti(Que et al., 2006; Li et al., 2007).
ABTS &A% HuT 9 ofgkE 559 0.1,
0.5, 1.0 mg/mL2] F=ollA Z+2} 19.06, 69.27 2
93.84%% 1= ATKFig. 2).
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<Fig. 1> DHHP radical scavenging activity of 70% ethanol extracts
obtained from Acer tegmentosurmn Maxim. Ascorbic acid
and BHT were used as a positive control for DPPH sca-
venging radical activity.
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<Fig. 2> ABTS radical scavenging activity of 70% ethanol extracts
obtained from Acer tegmentosum Maxim. Ascorbic acid
and BHT were used as a positive control for ABTS sca-
venging radical activity.
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8. Reducing Power Z7t 0 2 AME-H BHTHUE 3

H2 AR }Feyoﬂ TaE 10401’04 3]":]
P o2 Fet 2 Bhl

Jeong et al., 1994). FRAP ac- 83+ B o2 oA FRAP(ferric- reducmg anti-

= 0.1, 05 ¥ 1.0 mgmLe] T4 24z oxidant potential) assay2} -F-AFSIC}. 3
0.16, 0.52 H 1.049] 3t 7AW, T=HZ fF9 713 700 nme] -2 0.1, 0.5, 1.0 mg/mLe] &

oA 217} 013, 040 2 0.67%% F= & o7

= ol ‘zr“%%o] %o] :.;1:(1 0 mg/mL) éﬂ.;l& i]_o]-g}oﬂp]ﬂ:ig 4) 47]-7<]94 -‘5]-/\].51_ =

%) =9(DPPH, ABTS, FRAP, reducing power)<

Eslo] HUE 9 2220 gutsl S48 =43

EoA] AT

drkst =
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<Fig. 3> FRAP activity of 70% ethanol extracts obtaind from Acer tegmen-
tosum Maxim. Ascorbic acid and BHT were used as a positive
control for FRAP activity.
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<Fig. 4> Reducing power of 70% ethanol extracts obtaind from Acer
tegmentosum Maxim. Ascorbic acid and BHT were used as
a positive control for reducing power.
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B v o 5

FE2 kst S Bfska glof, e on, Ade vt 2t

W el & =4 | digk AU Q) 100 g(dry weight basis) ol & 5

|
Hdg HES Faio] e Ao AdHAT 12.0%, BTshE 53.6%, 29 24.3%, AW
3.5%, 3% 3.5%7}F =] Ao, F o]
V. o 3l Z=E Ago] L 46.7%= VFERGTE wek MU
2 100 g9 & DS 246.5 keal 2 B EAh
B AFoas Hub oo AR 4 2 it ZEol 9822345 mgl 2 7MY dio] =ekom,
st ol et 71 ZAEE Al FetuAl MU b 2 thgo] ZH(1,396.5 mg), PFIU|€5(707.9 mg),
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T2 2 ol rEkw 7k7) 267
mg % 54 mg T = A
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2 iele] AdAt fAl, HEFT d5Es
g ABAL) A=, 24T 5 ol
i1 3 :

o] fA, Ab- AT /A 5 T8

&5 "t dom, AFe] HAe
o} x| 5ol F7pAolet Hauwy ok
doll A FAE FrElEe fructose(3.6%),
glucose(2.4%), sucrose(0.9%)E YERNA 21, lac-
tose= THE0] UA F2 Aoz Vel H
o FEE9 Fatsl A4S Yehlle F ¥
FeFS 116.35+1.4 mg/g, & ZetE o= 3}
20.3+1.2 mg/gl.2 YEsta, HUF o F
9] DPPH 7% 0.1, 0.5, 1.0 mg/mL2] &
oM z+z} 65.75, 91.57 2 91.49%S YERHL
H, Z FEHEE /212 02 DPPH radical &7
7Vele o2 Yepsth HuE o &
7} S7FsHA ABTS 22762 U

d
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o 3 M et ox af o M
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Lo WS mE o o oM o af
1o,
off' ol
H

ZRIET= Huy o 33250
Y FE(1.0 mgmL)oM e v DAS UEh
UA G, BHTE O =& 248 Jehgl. ¥
Ui o F2E2] 0.1, 0.5, 1.0 mg/mLe] FEolA]
o] g2 013, 040 2 0.67%2] 7S UERY

FelHom F/kshe Ao vehgeh. 0|59 2
2 uFe] 2 u), MU 9 FEEEC g9
F 9= 2 3 Fehuwolme] 24 2 e A
o7 olE FEEY Fust B FoF F
2 WA ow BEET My el 4 EL
A3k B AFE AQHo R B NS A
U oz gasel e, iy % 754 Pl
g A%A9 A7t Bestele gzac

w B olgke 54 35

3} 22(DPPH radical scavenging, ABTS radical
scavenging, FRAP activity, reducing power)< %
sto] gtst s S sk AFaAe 7Fed
= Blstaat AAE AT

HUE 9 100 g(dry weight basis)Zoll & 5
12.0%, B-8kE 53.6%, =T 24.3%, =AW 3.5
%, 3|2 3.5%7F FrE] AL <
o TS 46.7%, F B 2465 keal 2 TAH
Aok Fr1A ke Z5(2,234.5 mg), Z4(1,396.5
mg), PFIH5(707.9 mg), €1(400.0 mg)2] s=O
B e yehiglen, niRkd gl 2R W
Zr, 7] 2 old ke 247F 26.7 mg, 32.6 mg,
13 mg ¥ 54 mg HrEo] e Ao FAEA
ok VT oA A9 el fructose(3.6%),
glucose(2.4%), sucrose(0.9%)E YERN] 2™, lac-
tosets FHEI0] YA & Aoz Yepgr) Wy
A FE2E9 s 242 Uehie F s
FHFS 11635414 my/g, = ZefH o= Feke
03£12 mggo @ Ehskon], kg @ikl 3
7} 22 (DPPH, FRAP, ¥, ABTS)< 55}

, & Aol

N

U 9 FEEe] s 24E ST A,
WU o) 58] FErt T4 weh gt
shgo] frolAor S7kehe Aoz el ©f
B9 ARz v|Fo] & of, MR- ol FEEE
e F vl 3 S Eoholme] 2 3
Fe] Aol7} o5 FEEe] FAks} ol 87
FEFE WA= Ao Akt Wy gl 2
FaAg ohe d7e Ao B g
A Ao YzrsloAm, kA 8 715 T
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