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Antioxidant Capacities and Inhibitory Activity on Angiotension Converting Enzyme
of Dried Lotus Root by Different Pretreatment
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ABSTRACT

This study investigated the antioxidant capacities and inhibitory activity of peeled lotus root (Nelumbo nucifera) as a food
material on angiotension-converting enzyme (ACE). The antioxidant effects on total polyphenol and total flavonoid contents
were not signicant. However, DPPH radical scavenging activity decreased from 85.07% to 80.70% by peeled treatment.
SOD-like activity decreased from 20.84% to 17.97%, and ACE inhibitory activity decreased from 53.4% to 50.1% by peeled
treatement. Thus, consumption of non-peeled lotus root should increase.
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AN FAAER] A(Nelumbo nucifera)e] 28782 &
o= A Wei7} 7HEE 2ol WelEvlE I 7=
=, T G Y T4 veblA A £ 33
=, %‘i =484 °L‘li AHg-E| ol gktk(Lee I et al 2007).
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2 Tt 28] glo] 4% £Y Fo| L8, ALY
o] DAY F7do] g7] Wzl &3l = TStk (Lee YE &

Hong SH 2003). 92 ©38l=3 2o f7F S5-sHA &
freo] Slo] Feo] AF S =9 H% 5Z dgatA st
S 5T = g3}
25 7P7<1u% ‘gdo] 2HA]
I HA| = o %}7 2 Fo= B4 A%, FHES A
o E37F o, 2E# 2 s} 284 AL f19 S
& 39E & 5 lokPark JH & Kim EM 2010). 32l &
31 tannic acid, flavonoids 5-¢] 34t} 223} lecithin, mucin
Zo] M FAEAES A= Hzﬂ—o ZM AEA Aol 1:1101 w3}
AA B 7+F AWS olste E9E QLﬂ(Son GB 2007).
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2 ghake} 2h8-S Yepdtha dkal(Ling ZQ et al 2005), mucin
< A9 249 AFE JAlghe e ab7] wiel AL
ojuf oA FAF Tl AR em o Frhal Hisls]
thYu TJ 2006).
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free radicalel]l ©J3] B W= Ao|w(Lee SE et al
2004), 43l free radicalS <JA|st= dHAkalA 9} AE] A oﬂ
w3 A= el M= it DPPH WA %
314 free radicalell AALE Fojdle] AEE Xﬂs]'ct], ABTS
radical 22752 Al oFo]Lo| Faksl A H o) AA Y
= Ao Z(Torel J et al 1986), SOD FAFEA L A=} gkglo
2 RkgA I} 2ol v &
A EH| %] & superoxide dismutase(SOD)} F-AF3F
ghS dle] superoxide anion radicalS A JE|S] 2FAR
ABANA FE g2 sl Ao w 4R drkKang YH et
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1. AENE
B Aol A ARG A2 A ATl 2013l A4t
HE WS 7Y SAE A4 Pele] 2 FEF
o] &3} o] BAL A Al 23] AHEt, A B AL
AHgaIGiTE BlElElA] 94 AT 4 mm 7| R FEfo]x(SS-

slicer, Shimomura, Japan)3}ed 50C €% 7127](DS- 240BC,
Dusung Co, Busan, Korea)ol|4] 64|13t 7423819t} 233k A
o2 Yx}a LA F WY =5 ARESE] 1 mm A2 2
g & 4 mm 7| &2 &efo| A3Fke] 50TCAA] 6A17F AZEHA
=2 O]“ﬂ WalalA] @2 A2 FETHS HdE(Hwang DJ
et al 2014)°] E.313} vle} 7ol 7.40%, W] et Aol i &
e 5.42%Atk A7 EFAPH R ARESE o] fre ¢
Aol Al & A3 ATS Wol AHEsH] Wil 2
W 02 Y=l o) ool oI A2 FAA0lS
AL @A vlR A Fa2a] 857 913l 745:
T BN EE 4T A2 A ar] B ARSIt &
A& Sigma(St. Louis, MO,
USA)ll A ?‘ Holl AHgH F=8)
2 A]ekE analytical ¥ HPLC %ﬁ‘% A3

o

2. Total Polyphenol &2f &H
A& FZ5 0.1 mLol| 575 84 mLe} 2 N Folin-Cio-
calteu's 0.5 uLE €11 20% Na,CO; ¢} 1A]7F ¥Eg- & 725 nm

HOoFA o} RATHEETE

ol =43l FFEHEL gallic acidES 0~0.1%22 3
Aste] & AAdste] F FelvlE T (mg GAE/mL)S
A2kt Dewanto V et al 2002).

3. Total Flavonoid ?:.*Ec',k =3
Total flavonoid &% =
e F 3|4 ko] ARESEAA

9} 5% NaNO, 75 uLE 713t th2, 5&

150 pLE 7kt 637t REg-5ith ¥Hg- - 1 N NaOH 500
£ 7ksta, 510 nmellA] F3EE S48t 2FEES

catechlne hydrateE 0~0.5%(w/v)Z 3|2 3slo] 7 &4-S 2Hg

% Z ZelR o= dEmg CAE/ML)S YERNRItKJia Z

et al 1999).

AlEE 100 mgmLe] TEZ
Tjr Al& 250 pLol 5575 1 mL
2 10% AICL; - 6H,0
[e]
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4. DPPH AMX}Z20i=s £

DPPH(1,1-diphenyl-2-picrylhydrazyl)ol] <]3F HAx}-gods
(electron donation ability)2 Al &+ 100 mg/mLe] F=2 TF
= 7, 54l sladste] ARSI Al 0.2 mLell 0.2 mM DPPH
£ 1 mLE H7F F 204 3081t ¥Fg-AI 7], 520 nm
NN FHFE AR E SHAT oju] AAFATS A=
Aot F AelFe] FHE Aol E Al4ketdthChio YM
et al 2003).

RELEEEE-T
X2t Ey

HAAFA S (%) = % 100

5. SOD At =H

SOD §-AFEd-2 Marklund S & Marklund G(1974)2] Wi
o T3tk AlEE 100 mgmLe] =2 THE 3 3]4 5}
AHEEF AL, A& 0.2 mLoll Tris-HCl $H2-8-4(50 mM Tris+
10 mM EDTA, pH 8.5) 3 mL®} 7.2 mM pyrogallol 0.2 mLE
7Fete] 25ColA] 1047t RESAIZ] &, IN HCI 1 mLE 718t
o] ¥k FAA7)a, v 5 4kshE pryogallol®] &
420 nmellA] S350t SOD FAMEAd-S A= &9 7t
Tob FHEIHE FRE AasE VeIt

, Aixa g--rE
SOD AR (%) = [1— |2 I?—I o

6. ACE XsllgdEd

ACE A3 2/d-2 Cushman DW & Cheung HS(1971)<] W
Hol| e} 739tk Z, 0.05 M NaB,O; 135 mL} 0.2 M
H;BO; 165 mLE &33laL, pH 83202 243t 2k58-9]
10 mLell 1 g9] rabbit lung acetone powder(Sigma Chemical
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Co., St, Louis, MO, USA)Z 4TollA 24417t <t mukak 5
3087 AAEE) (4T, 12,000 rpm, 30%)dte] ACE Z&E A9
< AUtk AIBE 100 mgmLE TH5o] 3|4 ste] AFEEFY
a1, A& 50 pLel 714821 12.5 mM Hip-His-Leu(HHL, Sigma
Chemical Co., St, Louis, MO, USA) 100 uLZ #7}sli, ACE
Z82% 100 uLE 71ste] 37ColM 6083 WA Z T 1
M HCI 250 pLE ¥ W85 GRS ths, ethyl acetate 1.5
mLE ¥ 2 E3e & ¢44145-2](3,000 rpm, 4T)E 15%-3F
st 2FHed 500 uLE AATE ©] A H-2 80Tl 30
A AZAA S75F 1 mLE 92 3 228 nmollA &
oAtk dx2T2AE FE55 g4l F&89 50
todom, ACE A3l &/ avb= utojet A
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ACE inhibition activity(%) =
ANzHMelte g3

sxa o gae | 10

7. SH Ae

AT Ay BAEAS T2 7391 SPSS version 12.0K
(SPSS Inc., Chicago, IL, USA)E °o]&3to] Ho TF-HAF
5 eI, 7+ A k] {olAd A rtestol] 23]
p<0.05 FFolA oA Aol& HAFsATh

dz o o

1. Total Polyphenol %! Total Flavonoid &H2f

Hly] of Hof| w2 A9 total polyphenol ¢+ total fla-
vonoid &% =% A3} Table 13} 2t} Total polyphenol
SRIEES I, ddshate, dastarg, 27348,

HHES AL 5 oy g3Ee] 9el %l Al total flavonoid 3}

Table 1. Total polyphenol and total flavonoid contents of
dry lotus root powder by different pretreatment

A3} ¥k 3k Aol 242t 6.773 6.63 mg GAE/mLE 13
o o]t x}o]7} ¢l AL, total flavonoid THHE 5 0.80 mg
CAE/mLZ Hdjo] 2|3k 2}o]i= Holx] ¢igkt}l. Cho EH et
al(2014) L= vig} G2 e, & FEE°] L=
& Y8829 FZEHT} total polyphenol FafFo] =Skt
2 AFA T 22 73]k gHA, Son GB(2007)2 WA
9] total polyphenol &2 5.13 mg GAE/mL, total fla-
vonoid ¥H#2 0.20 mg CAE/mLE ¥ AFAIHT = e
7Zdgko] It} Hwang DI et al(2014)2 A2 Aulix| <, A A]
(b, Aeh, 2] A 5), A2 Tl AR
o] @i & Sltha M3tk AT B Aol Eeld s,
gtE o= ke o] uhg] A e o e fo
T Afol= Holx| kit

2 e ol

2. DPPH TMXl=50i5 % SOD FAtEY

o] o] Hoj| u}E 2] DPPH AAFE-]5, ABTS radical
A7 2 SOD FAME 5% A ¥ Table 29 k. €4
AbaE Q1A YellA AHat =312 dog)E U B EM,
radical 2275 GA4tao ksl g wslolA -89
=g H7FE 4= glvkal e Warner HR et al 1987). DPPH
AR TS A1 59 flavonoids 2 polyphenold &2 Sl
gt ksl zhgo] A ek g 4 gl o (Hertog MGL et
al 1993), ol2fgt B4 ghlgo]  ALFF AAFedsol
=t $FchKang YH et al 1995). 3+ HAApgof2h8-2 &
3 izl AAE Folste] A% Fo AW AksE At
= 5HoR AMEE 3, A Ul &4 g Zd og wsls
AR A7) 28-S SlLee GD et al 1997).

B AFox] dZ #5529 DPPH AAgols =% A3
] alA] ke Aol 85.07%, BHu]3E Aol 80.74%% 4}
33}A] @2 Aol ¥ E=th(p<0.01). Cho EH et al(2014)
o 2o wighe] Ao gt ogte 2 B FEE 9o
29| & Y8E2 FZEKH SOD FAH2d, DPPH radical

e rf

Table 2. DPPH radical scavenging activities and SOD-like
activities of dry lotus root powder by different pretreatment
(o)

Flavonoid contents
(mg CAE /mL)

Total phenolic contents
(mg GAE/mL)

DPPH radical

. .. SOD-like activity
scavenging activity

Non peeling 6.77+0.03" 0.80:0.01
Peeling 6.63+0.02 0.80+0.02
t-value 0.78 0.00

Y Means=S.D.

Non peeling 85.07+1.10" 20.84+0.94"
Peeling 80.74+0.26 17.97+1.31
t-value 6.68"? 3.09"

D Means+S.D.

? Means with different letters are significant different by #-test
(" p<0.01, ™ p<0.01 level).
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SOD(superoxide dismutase)= YA ol O (superoxide)
o] Ao #HAsthe BARA, A HelA BAE" &4 A
a2 AdlA At Gl st w3kE £11, 974
3} o] o] S7IE B, o]dd dS AAIsH ] fl&l SOD
FAHEA S 2331 TtHCha HS et al 2001). ¥ Aol
A FEE2] superoxideo]] thet 2ks) A 2S5 Lolr 7]
918l superoxideo} WHg-&lo] AWM EA S Y= pyrogallolPJ =}
= Aol 248 A3 uhu|el] 2o AL 20.84 %,
Bk AL 17.97%% W] ohA] 2 o] v gk A
HU} 28 TS BYTHp<0.05).

o)
=
o
=

3. ACE Xs3aliztd

] of fof] whE AZe] ACE A4 5% 23+ Table
33} 2t} ACEE &84 39l angiotensin 18] Wkol] Z3)3}
+ His-Leus A3} angiotensin 115 AM sha, gk 7
A7) bradykining 8843} Al7|= E42 <dEA Yo
(Noh H & Song KB 2001). ACE A aﬂxﬂf ACE®] 282 7]
gk 24 angiotensin 112] A4 A3, aldosterone #H]| 74,
A=A bradkinin®] 7} 5ol S Fal A=
AIA sodiume] v S ST 2N Y-S FFE &7
7} 9= Zo]tHOh ST et al 1997). L1 © & phenol 22
31323} gl vle] Ade gl olnt AT} wsA]

i

A7) kel 4% o) 9%t vhgo 2 Tl ) BakAo] 2
xd%_oa_ S A-lva}u:] o]a% 642\1.0_ pH o]gﬂc ﬂ—uﬂﬂ ul phenol
FEo| ot e Ao R vAYH FAE Ao =R &
2] el H IS ASAA Bal] BEAHSE Yo
7] A o|tiFunayama H & Hikomo H 1979). ¥} 2] o Hloj]
w2 AZe] ACEd Uigh Aalazs ST =M Jdud
o BHE A A, vhaskA] @2 2] ACE Asig

do] 53.4%0] a1, BHEl ek o] 50.1%= WoskA] ek <
o] uh g AR} 9t B Al p<0.01). A,
Lee J et al(2004)2 9, nle] & FE5ol et ACE &4

Table 3. ACE inhibitory activity of dry lotus root powder
by different pretreatment condition

ACE inhibitory activity(%)

Non peeling 53.4:+0.06"
Peeling 50.1£0.01
t-value 10.057%

) Means+S.D.

? Means with different letters are significant different by t-test
(" p<0.01 level).

HOoFA o} RATHEETE

22.8% 33.5% LESIAET, 1
Aglel & A7 AaHoes wekth

& Aol EOW sk, e e anel 73, DPPH

2 85.07%, SOD FAHHd2 20.84% 18]35 ACE

%*é—% 53.4%% vlu|gl AR} =gkt Aoz o

2o el g EE FEAE SR o] 4 ) A We ut

s 7o o]lf2 vk S 3|

Az}, ubel R Qe Aol 7l dtsks 3 Fud ksl
. _

S4o) whe A% Pasts AP Bk neb A2 A
§ A Qs FuEE vl A4 el ek olne
2k Aol O £ Aoz ATy Tkl Ao 4
Qo2 Gagel Ego] He §84%0] thd Fadel 9
& o)y Wge] Azl Fg3t AAe] AR BY, a5
58 AR EY AL Bal Ao Add) B3 A7t A

ZAlel 2
AT THEd AT sdH3s AnEAA (&
AW 3 PI009409)ol] ©]3] o] Fold FAoz A=t
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