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Abstract

This study was conducted to examine the physicochemical properties and antioxidant activities of medicinal fruit
extracts (Corni fiructus, Schizandra chinensis, Rubus coreanus Miquel and Lycii folium) with different extraction
mixing ratios (MS, an equal ratio of the medicinal fruit = 1.25:1.25:1.25:1.25; M1, 2:1:1:1; M2, 1:2:1:1; M3, 1:1:2:1
and M4, 1:1:1:2) from medicinal fruit. pH, sugar content and acidity of the extracts were 3.22~3.52, 3.20~4.20
°Brix and 3.60~5.85%, respectively. The extraction yield of M2 (42.33%) was higher than those of MS (36.03%),
M1 (40.40%), M3 (32.53%) and M4 (35.90%). The total polyphenol and flavonoid contents of M3 were 14.54
g/100 g and 5.65 g/100 g, respectively. The DPPH and ABTS radical scavenging activities of M3 at 1,000 pg/mL
were 86.09% and 90.49%, respectively. The ferric-reducing antioxidant power and the reducing power of M3 at
250~1,000 pg/mL were 0.36~0.86 nM and 0.21~0.96, respectively. The antioxidant activities of M3 were significantly
higher than those of the other extracts. In conclusion, this study demonstrated that medicinal fruit extracts had

potential as a functional material.
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4 3 AL T veket AEA 7)eS YR ITh®).
AER(Corni fructus)= FF T &5t AR
(Cornus officinalis)®] #8202, 7} A<3k H240
gufjo] A& AAG A2 55 Afret shH9), d=
Y feuets vEete] S5 A oA Fagh gk
A2 Wol AL&-E o] Shth(10). Abef= 2 gte] Az A&
< mEela, e, 8%, oY 9 HZ28 59 AsA=
AREEO] Sttt T A AR A, o9 9 ol Fkef o'
7F dem, 1 skel Al Aol £, o w2, ddtetzhg,
b 9 gt A8 o ofelRbgol vt kAR
712%0] Yrk1l). LV A Schizndra chinensis)s =A 3}
(Magnoliacea@) = &k, 218k, &0t wlj&-5t B #gte] thAl
7HA] gro] o] $-21xl E535 Fn|E 7] FuljolH, QFEA
opdol ofgt A et F24E Yehgle Aol 54olt} <
n2be d3s slE A8 9 FgAkst Aol Hojutin
Hawo] glom(12), SFEAlOR, et o= H f7]4t
7 5ol THsle] dZEE shiolMe A, A 2 A
A Fog o] §HAa I B, E e}, FH ~HE
Azt nAE S s}, W 24, et 9 g5 5 ohget
Aeld dio] e Aoz A Avk13). B-EAHRubus
coreanus Mique)= 737 ZH(Rosaceae), *HS 7S (rubus) 2
2 TR 3, T B AR T ofrol] Wol Fasta,
Gl 6787 Ao ol T U= A ¥gith
iAol = o 7] G714t eI, o2 7ER] F7]
AR EUS X831 ZefEo|E R/ AR F53 o
2 g Jlon, g, sy, tslaa 3
83}, anaphylaxis <A &3}, & 214 <A (anti-angiogenesis)
B, 27 3 Ao X589 ¥ axEF &9
S O Aol sle Aoz Baylo] glth14-16).
T2V A WS- Lycium chinense Miller)= 7YX 2ZH( Solanaceae)
off &ot= W AHCE FEUE HEste] o=,
gl A& SR Au) AR ska ek el 1A
(Lycii folium), ¥-2]Q) A Z3](Lycii cortex), 181 1719
(Lycii foliun) 52 T2 7+ Hasla & 8 s,
45 WE EESH ot #EA & A8 2 LSS

A3 ste Zeel ot A Avk1).
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okgdn) 4%FS A EH7)(FEM-909W, Hami Co.,
Sejong, Korea)= 7tz 2|8t th5 ETWA|(60 mesh,
Chung Gye Sang Cong Sa, Seoul, Korea)S 34171 S
Table 12} 2o H]-&HZ 233t A|F 40 gol 10v]9] S/
£ H7KHATE 100ToA 3217 B2t SRl 327
(CA-1112, Eyela Co., Japan)E ©]-&-3lo] FZ38}%] a1 2122
FEEE BETES AASH] fl8te] o7 (No.2, Whatman
Intemational Ltd, Leicestershire, England)E ©]-8-3}o] o3}
skt AA2bE &2 2HFE %7 (Model N-1N, Eyela Co.,
Tokyo, Japan)2 553t U, 54 7137](Free Zone 2.5,
Labconco Co., Kansas, MO, USA)& 71 %3l -70°C ©]3}2]
o] HystaAr] A5 = A& aith

Table 1. Mixture ratios of Corni fructus, Schizandra chinensis,
Rubus coreanus Miquel, and Lycii folium

Schizandra  Rubus coreanus

Sample”  Corni fructus chinensis Miguel Lycii folium
MS 1.25 125 1.25 1.25
Ml 2 1 1 1
M2 1 2 1 1
M3 1 1 2 1
M4 1 1 1 2

l>MS, A mixture of same ratio (Cornr fructus : Schizandra chinensis : Rubus coreanus
Miguel : Lycii folium = 125 : 125 : 125 : 125); M1, A mixture of different
ratio (Corni fructus . Schizandra chinensis . Rubus coreanus Miquel . Lycii folium
=2:1:1:1); M2, A mixture of different ratio (Corni fuctus : Schizandra
chinensis : Rubus coreanus Miquel . Lycii folium=1:2 : 1 : 1); M3, A mixture
of different ratio (Corni fructus : Schizandra chinensis = Rubus coreanus Miguel
s Lyeii oliom=1:1:2:1); M4, A mixture of different ratio (Corni fructus
. Schizandra chinensis : Rubus coreamis Miguel . Lycii folium=1:1:1: 2).

PH, ZE U ME 57
Zyztel ok gdn) &9 d FE= vAAEEY 1 gol

2009l FRGE Hrlele] olF B4§ AR gL
pHE pH meter(CH 8603, Mettler-Toledo Inc., Schwarzenbach,
Switzerland) S ©]-&ste] SR oH, Gee HTEA
(Master-a, Atage Co., Tokyo, Japan)E °]-8-3le] 7314
o} A== pH7} 8.30] HEE Z}Zke] AlF 1 mLel| 0.1
N NaOHZ 2 3}slo] AH]3F %2 lactic acid(0.009)% SHAk
sto] ALk

Y

0.1 N NaOH4~R] % X 0.009 X 100

Acidity(%) = AL

x 845
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FE52, & Edlus Y, & ERtEo|lE HE A &
o

Fgdu] &3 95 FEEY FEL FEUX(Free
Zone 2.5, Labconco Co.) il TR A=

oo
&

rol e
of
4 ot

e =
ZAo AHESE P8 A=l tigh a2 Yepfiolch
% Z99s IS Folin-Denisy(18)°] Wt A& 1 mL

N Folin ciocalteu reagent 1 mLE 3 7}8lal F-3]
3 U3 20% Na,CO; 1 mLE 3 71sko] A29] hae
A 3087F 9317l & 533335 A (Ultraspec  2100pro,
Amersham Co., Uppsala, Sweden)E- ©]-8-3}0] 725 nmoi| 4|
THEE 9t ¥ ZYuE 2 Tamic  acid
(Sigma Co., St. Louis, MO, USA)Z & #ale] 2HAJet Bt
Ao wiy ALtetsitt

% ZtH ol L Ja 5(19)2 WS &3}
=4 a5tk AR 1 mLol 5% NaNO, 150 LS &3H3}
A2o|A 6%3t WS- AIZ1 T 10% AICL 300 pLot &35
THA] Aol A 583t ¥Eg- A7l % 1 N NaOH 1 mL<}
&3t & ¥334 = (Ultraspec 2100pro, Amersham Co.,
Uppsala, Sweden)Z ©]-8-314] 510 nmol|A] EF=Z 743}
Atk F ZehH o] =87 Rutin(Sigma Co., St. Louis, MO,
USA)= F&Fate] 2/dgh EFF4 027 ALtslsl

% I 3Fk-& phenol-sulfuric acid B'H S 283l =%
3FATH20). =, A& 1 mLell 5% phenol 1 mLe} 213 H,SO,
5 mLE F7kete] A2ellA 2023 vk AR £ 233
Al (Ultraspec 2100pro, Amersham Co., Uppsala, Sweden) S
o] &3to] 470 nmell A FRFEE S5t
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DPPH radical &2H&#M &3

DPPH radical £~2A€/d-2 1,1-diphenyl-2-picrylhydrazyl
(DPPH)S] 318§ o] &3] 3 313th2l). 5, DPPH
reagent= DPPH 12 mg< absolute ethanol 100 mLo]| -&-3ll &
T ZHE 100 mL H7lele] FFES 517 nmoll A oF 1,69
2 278t A 2skTh A& 0.5 mLol DPPH reagent 5
mLE &8l Ao 1581 WA F 23R
(Ultraspec 2100pro, Amersham Co., Uppsala, Sweden) 2 &
FE A5t ook 2ol ANtEA

%)

DPPH radical 24 &4(%) = (1*?) 100

S : absorbance of sample at 517 nm
C : absorbance of control at 517 nm

ABTS radical &7{g84 &3
ABTS(2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)) radical 4274 2/4(22)2 7.4 mM ABTS(Sigma-Aldrich
Co.)9} 2.45 mM potassium persulfate S 2 F s == E3}a}
of A9l ganellA] 24A)7F FF A5t ABTS & &4

A7 F 732 nmolld = Fol 0.70£0.027F E A
phosphate buffer saline(PBS, pH 7.4)2.2 3]A3}33 T} 3|4
H & 180 pLell A& 20 pLE E¥ste] F=s] 1%t
HES-A17] th5 #3333 A (Ultraspec 2100pro, Amersham
Co., Uppsala, Sweden)E ©] &3t 732 nmol|A| FH=E
=431tk ABTS radical 27842 A5 7} A3}
o] ztol & of#fje} o] MEEE YERY T

ABTS radical 27 (%) = (1=-) 100

S : absorbance of sample at 732 nm
C : absorbance of control at 732 nm

FRAP(ferric reducing antioxidant power) &%

FRAP= Benzie®} Strain®] W (23)°l whe} the-3} 2ol
=713} T} FRAP reagent= 25 mL acetate buffer(300 mM,
pH 3.6)E 37 CollA 7}3F &, 40 mM HCIol| &-3lgt 10
mM 2,4,6-tris(2-pyridyl)-S-triazine(TPTZ, Sigma, St, Louis,
MO, USA) 2.5 mL} 20 mM ferric chloride(FeCls) 2.5 mLE
H7veted Azttt AR 30 plell A %% FRAP reagent
900 WL} SH 90 WLE & 5 37TelA 1027F ¥H&-A]
71 & E333=A (Ultraspec 2100pro, Amersham Co.,
Uppsala, Sweden)Z ©] 8310 510 nmol|A] FHEES =43}
Stk FRAPE FeSO,-7H,O(Sigma Co., St. Louis, MO, USA)
< AEste] A B0 2 HE ALletdth

sels 59
12 Oyaizu®] B4l wet ohest 2ol 23}

Atk A& 1 mLol 02 M phosphate buffer(pH 6.6) 2.5 mL2}
1% potassium ferricyanide £ 2.5 mLE 7}&+ 3 50°Co)| 4]
30%-7F WH-g-A] AT} Wk 3 10% trichloroacetic acid £
25 mLE 718 & A4Ee 3§, 45 25 mLel SR
2.5 mL9} 0.1% FeCl; £ 05 mLE 338 b B34 =
Al(Ultraspec 2100pro, Amersham Co., Uppsala, Sweden)&
o]-&-ate] 700 nmolA FFEE S8t

EAxE

2E A& A3} SPSS(version 19.0, SPSS Inc., Chicago,
IL, USA)E °| &3 ZAHEH(ANOVA)= AAIeHiar 7F
=% kel 724 (p<0.05) Duncan’s multiple range
tests AAIst] HA A

pH, € % ¢t &H
Fadv) 4Fe] T ol W A5 F2E pH,
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Abwo] A¥E Table 29 Tk F8dn) &3 A5
Eo] pHE 322~3.529] W92 ow|z} &3] &o] =

ZE|A wgton], F5E 3te] Atol= wn|Ek3]
TE MS, M1, M2 2 M47} 4.00~4.20 °Brix = %A}é}ﬂ
U o, M3 3.20 Table °Brix2 T2 &80 H]8
S EbstTE BEAE Fure] et @kl Bl e
7 ATelM EiARs 2 AR e A87RE 7R L
9lo] 22 27 2 3} So] 21807 o]y 9o} I
7F o Algbo] Al Aatite dgE AU AT,
235 5 AW o] VA FeR Us Bel o 8H1
Atk Bt th2s). AHEE 3.60~5.85% 2 ol ow
uelston, enat EulEe] 5 FEEA 585%%
7H8 =7 et Jeong 526 ¥ 2= WhE 27|
7o) ojgleta 54 Wslo A 2 Al em|Ake] pHE 2.81
ol 3L AFEE 5.59%2k3 ). n, Kim 527)& SnA
o) A= 49%ekn BaustgEd B Aol HE Awst
= enAe] G ot enate] EHlEc] w2 F=
=9 pH7} 7P Bl vebston Aee A A3

oﬂ, o N
Ty W' ek

==

Table 2. pH, sugar content, and acidity of medicinal fruit mixture

Sugar content

Sample” pH (Brix) Acidity (%)
MS 337:001? 4.00+0.00" 5184039
Ml 3.32+0,01° 4072012 4.80£0.26°
M2 32040,02° 4.20:0.00° 5.85+0.00°
M3 3.5240,02" 3.20£0.20° 3.60£0,00°
M4 3.49+0,02° 4.10£0.00° 4.05:0,00°

UMS, A mixture of same ratio (Corn fuctus : Schizndra chinensis : Rubus coreanus
Miguel = Lycii folium = 125 : 125 : 125 : 125); M1, A mixture of different
ratio (Cbmi ﬁuctus: Stchizandra chinensis : Rubus coreanus Miquel : Lycii folium
=2 1); M2, A mixture of different ratio (Corm fructus . Schizndra
c]zmems Rubus coreanus Miquel : Lycii folium = 1 : 2 1); M3, A mixture
of different ratio (Corni fructus : Schizandra c/zmeﬂs1s 1\’11bu9 coreanus Miguel

: Lycii ©olium=1:1:2 : 1); M4, A mixture of different ratio (Comz’ ﬁuctus

. Schizandra chinensis . Rubus coreanus Miquel : Lycii folium = 1 : 2 2).
> MeanstSD (n=3) with different letters (a-¢) above bars are slgmﬁcantly dlfferent
by Duncan’s multiple range test (p<0.03).

FETE, T EdlHs=EY, & SetEolEE” "

& 77t FEEA KA Aol

M2(42.33%), M1(40.40%), MS(3

M3(32.53%) <o & Qm)|} £3n =& FEE0] 7t

2 ER B 3 Eo] & FEEA P WSk

= Eﬂﬁﬂ% 2 Zgheole

g/100 g 2 5.65 g/100 g&.2 7} 3

DF TRl vlal HEAF £ E0] = FEEA He
49| ggo] 7MY S IRl EEA &3

= —

UrE‘rlH A=,
3%), M4(35.90%) 2
o]

O ==11

FeFS- M3o| 217} 14.54

o] Frulel 9o
°]

Hl&o] 2 F259 & Zovs 2 1454 g/lOO go
b= dEigen, F Feus el 7Y WA
Qnzl E3H|go| ¥ FEE R of 2] XéE
Epyitt. enjztet wiE 1 3 B3t ET A
& Aol emzt g
7}7} 1,017.0 mglL 2 3, 1390 mgLZ HEAp E
< omzp R well Hlsto] 3l = EA FHreta ok
Huatth28). & ZgEwo|=ddT+Ee M3A 5.65
g/100 g© 2 71 EA| Yo, thE FEE-S 4.00~
4.66 /100 g & FAFSHA Uelsith o]# 3 s 3Hgte
2 2 EAC de] ExH e 23F AR shtEA
thFet ot S 7 SEtE o] =9 'hdo]
F/3F-0]t}. o] 52 phenolic hydroxyl(OH)7| & 27| &
o @i gl 7|et Ad) s G4 Adsid, kst
9 g 5o e Y-S /Rt S3E wde
=akE HEe akele] 3 vl ARoR deiA] gle
™

2| o, G A, Follol=, Bk, Ate} 5L u

fr

N

rlo E L aw o>J
t

R57} Fo] Buylo] girh29). ¥ & TS 39.30~48.36
g/100 g0 2 Yehgon, o)<l o] & JeERITE Lee
5060 = 9 dF & 583 FAH Yehdtia
Husg s, 22580 7P =9 M22] & o &Heko)

4836 /100 g©. 2 =7 Ueht frAke Adke YeElSloh

O
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Table 3. Yield, total polyphenol, total flavonoid, and total sugar
contents of extracts from medicinal fruit mixture

S, T o g g o e
(Rutin, g/100 g)

MS  3603:0307 978029  466+0.04 3930003

Ml 4040+040°  7.86028°  4.14+007°  41.70+0.07°

M2 42335033 729:026  439:003 4836132

M3 32530360 1454£122°  565:022°  45.13£050°

Md  3590:0520°  7.64+037°  400:065 41042026

OMS, A mixture of same ratio (Corni fiuctus - Sthizandra chinensis : Rubus coreanus
Miguel = Lycii folium = 125 : 125 : 125 : 125); M1, A mixture of different
ratio (Corni fructus : Sthizandra chinensis : Rubus coreanus Miquel = Lycii folium
=2:1:1:1); M, A mixture of different ratio (Corni fructus : Schizandra
chinensis : Rubus coreanus Miquel . Lycii folium=1:2 : 1 : 1); M3, A mixture
of different ratio (Corni fructus : Schizandra chinensis = Rubus coreanus Miquel

s Lyeii lium =1 1:2:1); M4, A mixture of different ratio (Comz' ﬁuctu;

. Schizandra chinensis : Rubus coreanus Miguel : Lycii folium = 1 : :2).
)Means+SD (n=3) with different letters (a-¢) above bars are 31gn1ﬁcantly dlfferent
by Duncan’s multiple range test (p<0.05).

DPPH % ABTS radical &H&A

Radical & E-oFg3lo] A E 74 AEE3} 47 west
o] B]A e Ao vl Aol &AL oIt B
UEN = DPPH radical2 Bl & g3l g3tE = 3-akg)

A ko] vEgoll ©]3) radical 4= HAot=tl AH&HH
(31). #%%&°] DPPH ¥ ABTS radical 2~A €42 Fig. 1%
%t} DPPH radical 2A 842 B84 E3H|&0] &2
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M3©] 250~1,000 pg/mL F=0l4 25.80~86.09% % 7} =
& A4S Jehfl o, dAZEE e 2 AFE3) ascorbic
acidE 100 pg/mL E=oA 66.65%2] 3HAs}l B4 S el
Wyolth e FEE2 250~1,000 pgmlL sXEolA MS
17.89~65.69%, M1 14.65~57.63%, M2 12.89~45.94% 2 M4
11.69~46.16% w22 F&dnj EgH]&0] TLg MSY
DPPH radical 27 &410] M3 T} 02 Egton BE A
oA FE oEH o FUIEIA Lee (32 FE2
To M 2R 552 DPPH radical 24 84S AL
st A3 A FE2EC] 571 $71855 DPPH radical
a7 el felshAl SrIetsl o, Lee S(33)& %v‘i—x}
M ghe FZE°] DPPH radical 227] 27| 50 ugmL &=

A E 94.90£0.68%°]™, 100 pg/mL =4 9593+
0.81%% 50 ng/mL % o] oA & &= Fo
sHl =& kst Et ol AR Yt B st

o]
2R

(A)

100

D250 pug/mL @500 pg/mL  M1,000 pg/mL

r a
80 |
n - 3
— d
e
r f f
a0 g
h
30 - i i K
5% 1
] m % .
10 -
0 . . .

Ascorbic acid Ms M1 m2 m3 M4
(100 pg/mt)

DPPH radical scavenging activity (%)
g

=

O250pg/mL @500 pg/mlL H1,000 pg/mlL

ABTS radical scavenging activity (%)

Ascorbic acid Ms M M2 M3 M4
{200 pg/mt)

Fig. 1. DPPH (A) and ABTS (B) radical scavenging activity of
extracts from medicinal fruit mixture.

MeanstSD (n=3) with different letters (a-0) above bars are significantly different by
Duncan’s multiple range test (p<0.05).

ABTS radical 2A &AL & +
gl mep A EAo] Frkskl e, 53] 250~1,000
pg/mL FEol A M3 33.43~0049% 2 71 B B4 S
UEh o] DPPH radical 22A 8737 A @5 UER]
24tk 1,000 pg/mL FEoA M3& 90.49% 2 oA o7
o g4S Jehiglen, MS 27.07~69.22%, Ml
21.78~66.91%, M2 22.28~5521% 2 M4 21.16~53.12% <=
© & e} DPPH radical &7 %“éﬂr FrAFSHAl VRSt
5342 EEA9l 2t]e] ABTS radical 24 S
5’5/\}?‘5} A3} 60% acetone =ZE2 A|89] =17} Z71g
52 gke} o] Zylsle] B oEH 0 EXS Btk
3 Husigith BE FE5l| 4 ABTS radical 24 &4 0]
DPPH radical 227 &A1 0l H]sle] H& S YeER =
tl, ol= vt AF-ol|A ABTS radical 2~A 274 9] 2-F-
DPPH radical 244 Bt} 4 Fo] 343t &2 3} chain
bleaking 61—2\]—:5;]_ %709_ == 57&?% 101 Eﬁ o %l)ﬂ_g_
Uebdota Baste] B A Aol A5k th22,35).

=2oA s=7t 37t
™,

FRAP & &hei3
FRAPIIM & &80 A3l d4tsl B2 o] AHakA|
2 283 Atsl-gkel whol] ARS8, Ferric 2,4,6-tripyridyl-
S-triazine®] [Fe(I)-(TPTZ),"" 3H3t&-< 2bsl-3k¢] uh-g-o
o)af g8 ] ferrous complex [Fe(Il)-(TPTZ)]™ =
HAgTH36). S o] e FEEC] AkE B4

ok} y,}a:]o] Attty HuE k37, Fedn) T3 &
o 2 FE52] FRAP 2 312 Fg 29} 2t} FRAPE

M3°] 250~1,000 pg/mL F=oA 0.36~0.86 IME 7F =
o ﬁ]—/ﬂ ° UrEM%M#U% MS, M1, M2 U1 M= 7L7L
0.30~0.65, 0.28~0.50, 0.27~0.53 % 0.26~ 052 IME 2
AlFAM FE o|EXH 02 FRAP/} S7HE S g9l o}"ﬂ\:‘r
Hwang 5(38)2 7 52582 &(5-3HA, ZEH—ZL AN, 1+
gl zleho] FRAPE A3 A3} 5714] k828 5 FRAP
Zhe E317F 1,914.95+2.11 M Fe’/mg= 7} %S FRAP
Ao L]—E} __U% 72 Tlﬂ%‘}l = E_L.o]\: zslah/]. H]

M

rU
o,

A& w571 9 °“—“‘“ Z T3} ZEE A BT o
FFor I AHAE AT F vk Bt

92 L reduction®] 48} HHS-ol| Al hydrogen atomS
AFgremA e d A S HEA 7], reduction
3k Fksle] A A TE A} wkeslo] ksl A
< Wl gttt Flavonol 222 o] M E AN ER 055
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Fig. 2. FRAP (ferric reducing antioxidant power) (A) and reducing
power (B) of extracts from medicinal fruit mixture.

MeanstSD (n=3) with different letters (a-k) above bars are significantly different by
Duncan’s multiple range test (p<0.05).
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