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Convergence Dietary Effects and Antioxidant Activity of
Poria cocos, Dioscorea opposita, Nelumbo nucifera and Euryale ferox
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Abstract This study aims to suggest a desirable dietary methods based on the oriental medicated dietary effects based
on the schema of four qi and five flavors of foods originated from the yin-yang and five phase theory through clear
understanding of the theory of oriental medicated dietary in a modern point of view, and through experimental
analysis on the nutrient and dietary effect of 4 medicinal plants. We expect it can show us the way for promoting
more healthy life styles and for preventing adult diseases by following our own medicated dietary theory. We should
develop our own culinary and dietary culture which is suitable for our physical and genetic conditions for our
healthy and happy lives. To successfully develop and introduce them, we should analyze their dietary effects
scientifically based on both the theory of nutrialogy and the oriental medicated dietary in a modern point of view.

Key Words : Convergence dietary effect, Qi-flavor, Poria cocos, Dioscorea opposita, Nelumbo nucifera, Euryale ferox

* B AT 20168 FFoi Ao shal wul AT (KWUI 16-064) A€ol ejato] a5 918

Received 24 October 2016, Revised 30 November 2016 © The Society of Digital Policy & Management. All rights
Accepted 20 December 2016, Published 28 December 2016 reserved. This is an open-access article distributed under the
Corresponding Author: Sung-Hye Park terms of the Creative Commons Attribution Non-Commercial
(Dept. of Food and Nutrition, Kwangju Women’s University) License (http://creativecommons.org/licenses/by—nc/3.0), which
Email: psh0528@kwu.ac.kr permits unrestricted non-commercial use, distribution, and

reproduction in any medium, provided the original work is
ISSN: 1738-1916 properly cited.

Journal of Digital Convergence | 583



AR fAEA e 7123 o
it Aekel $jel vl sovll) Aol ¢ L}

ol
-
N

§9‘

= ﬁO]E} = ‘jr
ojuzr A, “MEF(ERE), AFeF(1LEH),
(A7) B AKGER) 242t 41, o ebg ] (Fiphek:
) 25, AFR (A 7HEE WA 125 7HRE W
ol Aol Yar gk 22 58 Sl givy
& A4 R o] el
Hedl, W) ez nRE)7F 8 oFsto]
”474 xohs Ae A5ste] 2 A70ikE B
71550] Qlth3]. wEet f-ejuet axeEA
T Win= ]Eoi uﬂEa /\}ok 740] m cqovo_
o ‘%%55}7 Zhs & whEe] Hlths 7150l
e H] 18] SF( S i) o2 Q13 &2
6717} ofafd of AFstttaL 7]1=s]

X
kil 2 o ot
fo 401

g

ORN=E T

2

o o K 2 N o
)

0,
o > S
éﬂmom

—

“J>O
1
=

L
» 2

5%, Poria cocos (Schw.) Wolf)<
o] —%‘—O]L}. /\PXPL}‘U Zo ““F/]Oﬂ ]/‘33}111 ‘jr
2y AE Bao] Az waog Aok AEsk s}

ARE WSaE, SR, 2%, $719 2 g g

aafr

3} vige] sE|ER, 944 AN, obdd, 8l
¥, 29, B-achyman, @3tob|, Zzeleld] S| T47h
SRR

= =42 M)
13]_1%%94 ZoF AETA EAog An|(fk)E 7t
FOF)ste AGw), R0, A= 7173 6
)5}l #—s— Ki)E AR 1E A% s 9%

ZFA)BR S OKENE) O 2 sk s (i
)R Q18 AW HEMEE | S 27 %3 Wl
FA ko A, A} Se] 2ol 43 & AgolT7)

Ak Dioscorea opposita Thunb)& mfe] o)
7|2 saponin, 4, choline, A&, glucoprotein, 2]
o}n| =2k polyphenol oxidase, B} C, 34-dihydroxy

phenethylamine 5o #3h HdFo] mannan}

phytic acid7} $+rHo = 545 7HITH6]

Akeke] Aml= ZH(H), HERskaL H3h), B, A
(B)o= A7Aste] HulS(HilaER)sHs 2% A9
H 7} 8] oFato] vhefube AL Rl o] AZGHR),
73 GERE), TahHE 1), 2 RIALCMERD, 3 Z(8E5%) 5
& A8se AHETS /A Uo7

AEGilild, Nelumbo nucifera Gaertn)& thd A 43
”DE’W TR A AGHY FAR gkE 62.0%,

o9 166%, AW 20%, 2 0.089%, <1 0.285% A
0.064%7} $HrH o] Qe AFFEH A& 7L A
cHe6l.

o Afe] TG AFTAR A== (N, A
(), B W& 7 A, v, ACE) = 7
st AZILFR)E 7123 A (EH)S 2G4 et
w HE Hala (S FEste £50] ATl

7o)l Bl HAKS, Eurydle ferox Salish)
< TR A5 T AY o Y AR Arls
(H), 4G, BOFska (), Al(E)eZ #74ste] 1B
H 2 A () o] E5S ZHITHT].

AQellE o] Wol 3HirHe] 9l 100 g 5 w4
44 g, A4 02 g, B 5]’5 32 g 24704 g & 05
g, 2% 9mg, 1 110 mg, ¥ 04 mg, ¥IEFY) By 04 mg,
H]EFY B, 0.08 mg, nicotinic acid 25 mg, BIEFY C 6 mg
9 carotene®] W =] ITHEL

B ool wEe Aok g W 719 B 474A|o] )

3 T AFET o2 MENE V2R HHESS

AR Al AugE, F71d & fed
#4], DPPH 2t 475, TBRS #td A75 4
SOD A 59 aitsl &8 A8t A% 2%
84 Jlx2 B

LAF= AR 5 -4 58 SR &8 =
sle] % o] ARES T8 WAL, VT A S
o] YT A dA A 83 gls
HEEE F - A FA ALY deAS A sk 7]

2AR Hele ARt

2.1 AdA=

584 | Journal of Digital Convergence 2016 Dec; 14(12): 583-590



Convergence Dietary Effects and Antioxidant Activity of Poria cocos, Dioscorea opposita, Nelumbo nucifera and Euryale ferox

2.3 A% AEEH 54 14

2.3.1 GuF FHE 24

4714 A5 dUnk AYAE-E ACACH F3kd &
8T8 16T A7 Az 93 87 ek =
A, semi micro-kjeldahl®8ol o]t zohmA ek =3
Soxhlet™oll 93t =0} gt 24, 7AX3|gPPoz =

B e EAsh F 9 ek 2u FA,

Z3)F 2 RS BT Y ghs 100004 wigto s
Axbstoict BE g 542 33 ukE Aok

2.3.2 #7148 ¥ 24

74 A58 F714 ES AOACH Eated £41st

ATHOL A= 5 g& dnestE A7 & 550C 3]8k= 0
A 3AIRE Fet 35e § o7l SR 10 ml< 50%
HNO#AE 3 mlE 7hste] & 7hshar AAks ST §
1A7F B 7k ste] 3lskAzIc) 50% 94t 5 miE 7hske
A F 50 ml BF FepAR A SHTE A
&tk o] &d4E FEAFEe=vEE3AACPE,
Inductively Coupled Plasma Emission Spectrophotometer,
Atom Scan 25, USA)Z E43l9 o, EAZAL 7]7]
power 1,350 W, purmp rate+= 100 rpm, nebulizer pressure

30psi 2 observation height:= 15 mmith 7|4 stk
A2 38 uHE Attt

2.3.3. 79 TF 4
7] Als fed g5 HPLCE ©]&3to] &4
3}oﬂu}[1o] AR 5 g& AHst9 80% methanol 100
&< #43) sto] R
Hi%ﬂ FEA A &0 F 0TolA 2417 &<t
F ity A AE HTAM AsEsta
£ o] 100 m= A-&ste] -50TCelA Ye 23
439t} Columne Sugar-Pak 1 (300 mm x

N
N
N

X —l> roh mlm
_‘

I ol N
=T T

ol
-

65 mm), HAZ7]+= refractive index(RI) detector, &+
Ca-EDTA(B00 mg/L)& AH&at3ith A Al A&
0.40 gm membrane filter2 o #}3}Fe] 20 WlE injection 3t
At flow rate= 05 m/min®|$th 7% §99 A=
9] peakE HlaLste] gRlatnh. A 4 x+=EY 4
Fae 2 24 F F peakd] WAA A=t
33] whE EAel o) 1 PHAE Tt

F

70%9] oEHS 50 i 7kste] OTA 1A 7he - &
Fata ofatste] 50 mlE A Esel PAs BY BN

A A 5= ARSI

2.4.2 DPPHel 93t dzlaols 54

AAFE-o) 5 (Electron Doncting Abilities, EDA)-S Blois
of W11lel whek Ak

A& 05 miol DPPH €8 02 mM 04 mlE ¥ %
o521 37°C oA 308 <t WHeAIZ] 3 517 ol A &
T2 =435t DPPH radical 27%(%)=(1-A1&
7 FREAE FAETY FHE)x10002 3t

ARE ) e BETh FUE Aol WP EE
A

i) 03::14 =+

2.4.3 ABTS &)z =
Roberta 59 WHi[121e.2 ZA4adth 74 mM
ABTS(2,2-azino-his(3-ethylbenthiazoline-6-sulfonic
acid) 9} 2,6 mM potassium persulphateE E3Fale] ok
]"1 16417 o] WA8te] o] (ABTS )& AR
5734 nmol| 4] T30 ghol 15 o]alrt HEE 346}
i, S14¥ ABTS' 9 1 mlol A& 20 plE 7kshed 30
T3 F3E WgE 345

25 =4

= =o] fuf¢l DMSO(dimethyl sulfoxide)Z th
o st g AAGES NEEE YERSITE 5
3] gk Ao fsf 1 FEAE TSk

Journal of Digital Convergence | 585



2.4.4 SOD A+ &4

SOD A @42 Marklund G&F Marklund S¢] ¥4
[13]e wet 2+ A8 02 mloll tris-HCl buffer(pH 8.5) 3
ml¢} 7.2 mM pyrogallol 02 mlZ 7}Fske] 25°Cell A 105
Zb wk8-A17] 3 IN-HCL 1 mlE 7¥ake] WIA171 3 420

nmolA FF=E SAAT

Alggee] drkteh F37Re) FE= Aole M
&2 UERlle 53] wkE Ao oe] 1 HitAE
Tkl

2.5 Ate] FAAY

SAS Package(Statistical analysis system, Version
9.1, SAS Institute Inc.)& o]-&3sto] FA3}AT

EE 27Kz mean + SDZ Aejatglon 7 Agse]
ko] fro149l B4 Aol ANOVA test, #2]42)
2}Fo]= Duncan’ multiple range test® p<0.05 5ol A

2k

3. A%
3.1 7Rl Ja 4E 54
A7HA] Ame] 7Im K)ol 7128 A58 54
2 <Table 1>3} T},
<Table 1> Characteristics of oriental medicinal
plants
Material Qi Flavor Channels entered
Poria cocos neutral sweet heart, spleen, lung
Dioscorea opposita | neutral sweet Kkidney, spleen, lung
Nelumbo nucifera | neutral sweet heart, spleen
Eurvale ferox neutral sweet kidney, spleen,

™

Aol B AHAE sy 712l mEE
o} o] 7122 B(Flavor)7} g o] ATk
7] 217y A AWl = A EAlgta 719 &
27, kA T B4 oldistAl "7

fe M, ke 7R ERete] AlRe Ses %
web=t o)E mgE ke STl

270G kA7 7 2 75 FAE e A

o AZ(P95)= AP (Parh)ehalte shvf %€ - g - i - 24

-
9 pis] LPl(%) B4 73 gl plzo R 1)
A ok oheh dgelA] medslelE el 2]

3| AR Ao|tH7]. 7| E 7HA AL EAlEHE BE
& AAEFERE channels entered)o] 2= FAH-S 714
OFAIL A A ] E A (g ot A e

B
o
fu
o

=
g 0
o,

o

et L

re

o,

73 S 7AW A A, A E A
AEI e 58 s 7)), AnlEke]
Hl st 716)e &5 7Rdeh Aok
s 7 ), ), Aoz A ste] 21u]
bl sk 71)3hs Ee] o, A5
s 7 A, B, A E F17dske] B
ot stel AAE WFA b= 71%)
< B 71 ArE 7Y )

RS Bk 719)E%S 7

oM,
ol
4 0l

ted o

/-\
=3
do

Yy
o
ol

ol
roh
Mo N
Ho
=)

/-\
=
o
o
o

ol

B

o,

%

N

Ho

ik

o oy
o,

o
i

B

3

=
>
ol

A]

p=N{e]
=

[e)

1

N
X
2

P

o ©
it

Y

X oo} 1o
Hr>,k;o11

U
e o> L
=
o
>
=
o
N
o off

[o

3.2 &gl o3k AF 54
3.2.1 ot
4744 A g2l
Zletgiet. Mol = Gashe 87.20%, %
AW} 0.78%, 35 2. ek 498%7F Sy o] 9l
Ak qkeke] R A T7% ©@skE e
Z3)% > 098%, =
7

A= Aom B4 EI

of
o
0,
X,
iz

R84 il
242t 65.75%, 15.97%01 0L A5<] =AW, 23]
2.01%, 2.67% 2 21.00%6°151

o ;
2% 9 zude gFe 4%

AR 37 A w5l
Hal )0 ekt Fe] e WRa 4ol
O @ 7o 22Zzo)o) 71 Abekm)l ol Qo] AT 7bO =
yu ET T W AR = S 2o

586 | Journal of Digital Convergence 2016 Dec; 14(12): 583-590



Convergence Dietary Effects and Antioxidant Activity of Poria cocos, Dioscorea opposita, Nelumbo nucifera and Euryale ferox

oz veht AEite] folHQl Aolg Wtk AKe] il kel A5 ZE e HE L2 FEer
Zehid obgro] YA 37k ARl Blel oo REIh el dRG foow &2 ohgo|dith
2 7P Ee FEolla Atk ARl AE 2 F whadls e A, WEE Akoke e 44
O AfHTHE 11 Fheo] vtotom wiEde] okl 287 mg/100 g, 152 mg/100 gol L A5} 7191e] wh
ol Ao r 7P v FEoldth BERS AL dle TS 42 S 9.3 mg/100 g, 84.2 mg/100 g
ofo] ZAY ek o4 Aolglo] e FFo|gln o2 BAEQLh widlg ke B ) Abefo]
Ase] =AY S WMEHo Aok fojHor 2 FFE A% Fle] AR 22 FEolal %3 A
o] mokom Y] A e AfHuE 19 o] fojHom w2 FEolddth 919 FHEFS
FoH o R § w& FEolde) 23R g A A8 oAl AolE HolA] Gt
Agzbell 1 kel frefAQl AolE HERlA] gkt
3.2.3 freld &%
3.2.2 714 o 4744 AR fElF FHE <Table 4> A2a3
714 AzE) B8 GFE <Table 3>0) Felshsl vk 1e] LR o] WEe, e} N A% Fpo
o WEee) JEF $Ee 45 mg/l00 g0 Aok A Hls) felom v Fzelglth el Aol
%9 A 117~167 mg/l00 g BEF FH O e &, ok, Muw, 10l oz 1 Fol ok AR f
Fgolleh. Zre] TS WEY, Aok A% W 7] o) HQl HolE myirh MR} 7o) A Fpe 2
GO 7 gl A Uehton] A fod AolE & 5, Aok %) AF FAL AR e FEOE
nolth MY A BF P Am 2L FEol Aok A% A Pl MEA Hole Furt
<Table 2> Proximate nutritional com position of oriental medicinal plants. (%)
Material Moisture Crude Protein Crude Lipid Crude Ash Carbohydrate
Poria cocos 469 + 1247 498 + 0.94° 0.78 + 0.04* 235 £ 056 87.20 + 10.41*
Dioscorea opposita 777 + 1.32° 857 + 1.05° 098 + 0.05 297 £ 081 79.71 + 793"
Nelumbo nucifera 857 + L11° 210 + 321° 201 + 042° 267 £ 094 6575 + 297°
Euryale ferox 423 £ 0117 862 + 1.00° 824 £+ 015° 3.00 £ 087 7597 + 890°
Y Values are mean + SD,  Alphabet : Means with a same letter a column is not significantly different at p<0.05.
<Table 3> Mineral contents of oriental medicinal plants. (mg/100g)
Material Na Ca K Mg p
Poria cocos 45+ 1.1 231 + 16° 99.2 + 10.2° 287+ 1.1* 1988 + 104
Dioscorea opposita 137 £ 24P 366 + 1.2° 589.7 + 35.1° 152 + 2.4° 1734 + 19.1
Nelumbo nucifera 117 £ 07° 881 + 3.3° 666.2+ 53.2° 9.3 + 10.1° 2228 £ 127
Euryale ferox 167 +17° 984 + 17 121.6 + 10.3" 842 + 88" 2426 + 37
Y Values are mean + SD,  Alphabet : Means with a same letter a column is not significantly different at p<0.05.
<Table 4> Free sugar contents of oriental medicinal plants. (g/100g)
Material Glucose Fructose Sucrose Maltose
Poria cocos 669.7 + 9.0 651.1 + 42.3° 2507 £ 11.5° 9875 + 128"
Dioscorea opposita 5124 + 2.3 12354 + 100.3° 13487 + 705° 289542 + 56.8°
Nelumbo nucifera 542.1 + 32.1° 1556.7 + 99.8° 1204.7 + 65.2° 988.8 + 57.3"
Euryale ferox 1689 + 11.30° 4289 + 555° 251.8 + 4.88" 1238 + 56°

Y Values are mean + SD,

Alphabet : Means with a same letter a column is not significantly different at p<0.05.
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3524 + 10.10°
3997 + 887"
40.12 + 333
6757 + 445°

SOD-like activity

ABTS radical scavenging activity
41.35 + 278"
40.01 + 3.00*
39.58 + 1.07
8332 + 236"

: Means with a same letter a column is not significantly at different at p<0.05.

4320 £ 2.35°

4859 + 617

3825 + 657"
9888 + 11.2°

DPPH radical scavenging activity

Material
Poria cocos
Y Values are mean + SD, Alphabet

Nelumbo nucifera

Dioscorea opposita
Eurvale ferox

<Table 5> Antioxidative activity of oriental medicinal plants. (%)
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