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8 ok H AL willamette &£ 2 T A A XA | EY, n—hexane W ethyl acetateS ©]-&3}o] 2} ZH|g
FZ 5 (Rubus idaeus (Raspberry) fruit extract, RIFE)S A| %3t th2 H& SIGHE 3, 4 o]l 59,
e ez &4 589 £4S kGl Willamette #& 2St2H|E|FEE2 10% 2714 NESFE Kol
A Aottt S TR AEE St 21 F v SgE 2 375.3 ppm, & SThE o] E RS 43,46
ppm©] Z3IE AL 3013} 11, ferric reducing antioxidant power (FRAP) reagentS ©|-83F & o] & 3¢5
2 FeSO, 0,532 mMe| sligsl= Ed68E 7Ha= 2lstant. ol & vtd o & 3Hikst 279 2 Y&l
L—ascorbic acid®} 8] 3le gtz 2A S AHL A5 71 23} 1,1-diphenyl— 2-picrylhydrazyl
(DPPH) 2 2A582 94,5 + 0.7%5 YEFHIL, 2,2°—azino—bis(3—ethylbenzothiazoline—6—sulfonic
acid) diammonium salt (ABTS) 2}t]Zk &4 5& 99.4 + 2.82%S UEFH 21, nitric oxide (NO) 2}t]zk
A2A5L 885 + 0.4%= e, EF2Ql L-ascorbic acid §M3} v|wdk wf 25 — 50 ppm Alo]9] &%5&
A'd DPPH #Ht|Z &7 % / 100 ppmol] 3% 85& A'd ABTS &tz 275 /1,000 ppm ©]/¢e] 5
A9 NO &tz 2A5& 7S sttt olgfgt 252 willamette &3 2t2H| 2| F=&&0] 4tst
S 7= 2 PEE A E FE 7hestthe AS AR

Abstract: In this study, Rubus idaeus (Raspberry) cultivar ‘Willamette’ fruit extract(RIFE) was prepared from the
freeze-dried raspberry powder, n-hexane and ethyl acetate, and then the phenolic compound content, ferric reducing
ability, and radical scavenging ability were measured. The raspberry cultivar ‘willamette’, ‘polka’, and ‘polana’ compound
fruit extract did not show cytotoxicity up to the concentration of 10%. As a result of conducting an experiment at
the concentration, it was confirmed that the total phenolic compound content was 375.3 ppm, and the total flavonoid
content was 43.46 ppm, and the ferric reducing ability by ferric reducing antioxidant power (FRAP) reagent was equivalent
to FeSO,4 0.532 mM. It was confirmed that 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging ability was 94.5
+ 0.7%, and the 2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS) radical scavenging ability
was 99.4 + 2.82%, and the nitric oxide (NO) radical scavenging activity was 88.5 + 0.4%. When compared with the
L-ascorbic acid ‘standard’ solution, DPPH radical scavenging ability was between 25 - 50 ppm / ABTS radical scavenging
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ability was close to 100 ppm / NO radical scavenging ability was more than 1,000 ppm. These results suggest that

the raspberry cultivar ‘willamette’ fruit extract could be applied as an effective cosmetic material with antioxidant activity.

Keywords: Rubus idaeus (Raspberry) fruit extract, willamette cultivar, phenolic compounds, anti-oxidant, radical scavenging ability
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21, EIEH2IFEE ME

gzHe|EE=e] AlRe A At4a8|e] Bl A
FE8E FHE W FAAELR] methanol thA] #-hexane
T} ethyl acetate® H735}0] A| 23} ch Willamette Z22]
FAZ 2=2M| 2 (Rubus idaeus (Raspberry) fruit) 2 &
TE WA E(F)(Korea)oll Al FLUHIAL FAZE 2f=He]
I-HE 10 HJFE] ethanol (Daejung, Korea)ol| -8-3A1 %
o} GalAZl efzHueTE 45 Coll 4 h 53 SH7]
(JSWB-11T, JSR, Korea)= &3 ef=H2|FEds A3l
o} 42 gEH|EFEENS 1.2 um filterE ©]-85to] o}
St oh2, 1 pm, 0.8 um, 045 um filterof tfsfr = WHES}
o] gizHg]ojEs WESItE okt e ES
45 CollA 40 mBar7} 2 wi7hR] 3754557 |(Rotavapor
R200, BUCHI, Switzerland)® 5-3310] efzuja)sZole:
Qolck e BEulel SRS 20 Hjgre] 7Koo} &
2F9] phexane (Samchun Chemical, Korea)S 7|5t the



n-Hexane 2 Ethyl AcetateS ©]-§-3t Willamette =% 222|529 dE 33dE I3 L iksh

Zokskal mhexane 32 P S 3 3 FESIICH
nHexane S5& Al F2 dof| FeFo] 7120} ethyl
acetate (Samchun Chemical, Korea)S 73t the- ethyl acetate
o e WS 3 3 HhESIQITE P ethyl acetate 3=
45 CollA 180 mBar7} & wi7lR] SHSE 7R &
Soto] || E=EUAS A npxeto g el
FEUHo|| 7keet HRAE Fhsle] giaHesEE
(Rubus idaeus (Raspberry) fruit extract, RIFE)& 3tk
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2.2, BI=H2|FEEC MEEY 51

AFEEA] S 3-(4,5-dimethythazo-2-y1)-2,5-dipheny-tetrazolium
bromide (MTT, Sigma, USA) A|okS o83t Al BEE=
223199} 96 well plateo]] 10° cells / well] S & AL
(1929, fibroblast cell line)S E3at o}, al=w|e|2E
MG te(] - 20%) 2 2} wello] H7ISICE 11 5 A
40| F4E0] eEd 4 AUESF plateE 37 T, 5% CO
QFtHl|ofElofl 24 hig<t vieFatsict. wieFet plateo] 2 - 5
mg / mL MIT 88 713t b, 37 ¢, 5% CO, QI5F
Hloejo] =7k 4 h WX|sI3Ick WA plateo]] Dimethyl
Sulfoxide (DMSO, Sigma, USA)S £33} T}, 25Alo|
A plates 20 min Ft FES| EEO] £ 5 Enzyme-
Linked Immunosorbent Assay Reader (ELISA reader, SpectraVax®
ABS plus, Molecular devices, USAYS ARE-3}0] 570 nm ik
o] FHEE Sk 4 F VkES 72 AR9
T MRS S 7HES didtke AR S8 + g
ZH|gjEE NS 7IekA] 92 Alme] S FE x 100 &
2 ol Y12 E ik

2.3. 2izH2|FEE Il el o =48
Hlx ks S FolinDenisH[9]= W48
oAt} Galic acid (Sigma, USAYS AA|4=0] 83417 1,000
500 / 250 / 125 / 62.5 ppm galic acid 842 23}
AA|4=2} folin-ciocalteu’s phenol reagent 2 N (Sigma, USA)
2 1: 12 &350 1 N folin-ciocalteu’s phenol reagentS
A ZSFACE 96 well plateo]] 10% =M= H 10 4L
2} 1 N folin-ciocaltew’s phenol reagent 10 (LS E35F%T]
96 well plateo]] Z}7] T}2 %% 9] galic acid 8K 10 uLe}
1 N folin-ciocaltew’s phenol reagent 10 uL& S35}
standard A| 252 A|Z3FATE 96 well plateo]] A5 10 u
L2} 1 N folin-ciocaltew’s phenol reagent 10 (L& 2315}
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bark 1522 At b2, S0l 3 min 59k A1
o}, NaxCOs anhydrous (Dacjung, Korea) 7401 -8}
7 20% NayCO; ML A5k 96 well plateo]] U=
AlmEol AAlG> 130 ule} 20% NapCO; £ 20 96 well
plates F7F2 E5IITE 96 well plaes o4 1 h
W23k ths; ELISA readerE ARE-310] 765 nm a9 &
Fes S 7HES S glic acid 8949 Fi,
A= G galic acid §H4E9] S3&( ol w2t ¥s) -
blank 0] S-FE(F AJatglo] )0 sk AT 1
H=Z= T ohs; vl A9 standard £ Sl AR SIS
a3k 10% 22| =EHH o] S99 F8%E - blank
O] = & AR tha AY Ao skl galic
acid gt ¢lo] 10% efzH|e]s=ddol| 23k ks 3t
=] & AESIGITH

24, 2=H2|FESC| E2EL0|E & =Y

EtH o= SRS Lamaison 52| WH[10]S WS}
o] S438I3At Quercetin (Sigma, USA)2: ethanol ]| -8-3fjA]
7 1,000 / 500 / 250 / 125 / 62.5 ppm quercetin -2-H-S- A
Z51ck AINGs); » 9HLO (Duksan, Korea) 7.15 g2 50 mL
Aol &3AA 10% AINOs); §He Al=sI3iH:
CH;COOK (Duksan, Korea) 4.907 g 50 mL Aol &
BAIA 1 M CH;COOK 882 A|Z3F3t) 96 well plateo]]
10% 2p=H2)22900 20 4Lo} 10% AINOs) 4 4L, 1 M
CH;COOK 4 /-8 F9] & 331519tk 96 well plateo]] 2t
7] th2 559 quercetin -84 20 xL2} 10% AI(NOs); 4 4L,
1 M CH;COOK 4 ul2 £ & 231510 standard A 25
o AzslAk 96 well plateo] AAG: 20 fLe} 10%
AINOs); 4 ul, 1 M CH;COOK 4 ul& £9] & 316
Blank A|2E A28 96 Well Plateo]] Q= AlgEo]
ethanol 172 (LS 712 E35lar AlLoflA 40 min W3]
SF TRS ELISA readerE ARE3to] 415 nm 339 S-3=
£ S8tk 7k2S g quercetin -4 9] e, A2
2k quercetin -§-HE0] SY(F=e] Wl BE) - blank 9
YT ARl 1O e Ay Ters
T8 o vl A9 standard & Sl AR FAIES 2R
10% Blzile] 22 900] Bakee] FUE - blake] FHE
= ARk o AR Aol tHYSIL quercetin Gl
Hol 10% =2 F=Edde] 23ke SeheeolE o7t
29| o Al
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Acetate buffer, 2,4,6-tris(2-pyridyl)-s-triazine (TPTZ)-8-2H,
FeCl; 2918 &3}5}10] A|%8hk= ferric reducing antioxidant
power (FRAP) reagent= ©|-83F A o] ey S
Benzie 52] W11l W7dste] S4s13ick 0.1 N HC
(Dagjung, Korea)?} A5 2 @ 3 Hlg= Zsto] 40
mM HCl 8988 A| 23] 24609 g2] CH:COONaZ- 100
mLe] Aof B8AlA 300 mM CH;COONa -85 A|
23190c} 1.8015 g0 CHCOOHZ 100 mLeo] AA4=0] &
SA]A 300 mM CH;COOH 8912 A|Z3}ck 03123 g2
TPTZ (Supelco, Germmany)Z 10 mLe] HCl §o]l G341
10 mM TPTZ £4E R Z251ck 0.0324 g2 FeCls » 6H,0
(Sigma, USAYE 10 mL9] A=l -83lA]# 20 mM FeCls
B Azt Azt 300 mM CH;COONa -84}
300 mM CH;COOH 82 &350 pHE 3.60.2 XA
acetate bufferS A| 235}tk A|Z3F acetate buffer : TPTZ
290 : FeCl; 299810 : 1 : 12 231510 FRAP reagent=
Az ok, 37 € incuvator ol WA|Ste] 7R2AIFTH
0.0278 £°] FeSO; » 7THO (Sigma, USA) 100 mL] A4
of §3lAIA 1 mM FeSO, 8H& Ax3t thg, A4l
3lA510] 0.5/ 025 / 0.125 mM FeSO, -80S A =3}k
9 well plateo] 10% }=H|E]EEHd 50 uLe} FRAP
Reagent 100 (/L5 F£9 & 23510 Standard AR5 A%
Sl 96 well plateo]] 17| Th2 %9 FeSO, -84 50 uL
2} FRAP reagent 100 uLS £ & 231510 control A|&
52 AZ3IYTE 96 well plateo]] 10% a}2H|2]5EUH
50 pLo} A= 100 s T $ 2374510 blank AlRE
A ZSFALL 96 well plateo]] 27| ThE =2 FeSO, 88
50 uL&F A= 100 uLE T $ E4sto] 57} blank Al
g Axsielth Alxgt Almse] ©@X 96 well plates
37 COolA 1 h 52 WA Ths ELISA readerE ARE-5}o]
593 nm | =S SASISITE 7S S FeSO,
BN T, N2FH 7HS FeSOs SN0 S FE(wro
et HE) - blanko] S FE(FE Agle] ) ew o)
= A2 IR=E T7 ohS; Yl A9 standard S Sli=
A FAAS aFCE 10% g=Hl2 a9 e
A= - plank®] ST > AXRE TRy AE S
THYSIAL FeSOs gl ¢1o] 10% 2r=H|g]F=ddo] ¢ 5
9] FeSOyof| affdoh= A o eHans 7Hx=A] g
el
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2.6, El=H2|=&EE2| DPPH ZiC|Z A7 s £F

1,1-Diphenyl-2-picrylhydrazyl (DPPH)2}C]Zt 4752 Blois
O HPH[12]& Hste] Z4813Ict Lrascorbic acid (Dagjung,
Korea)E- ethanolo]] 8341 100 / 50 / 25 ppm L-ascorbic
acid -8-H2 A|=35}9ick DPPH (Sigma, USA) 1.5772 mgS
10 mL AA|Sol| 83414 DPPH A|okS A|%515): 9%
well plateo] 10% zh=2H|2]3EEH 100 pLo} DPPH A|oF
100 ule 79 & E38to] sample A|=E A|l==5H3ICE 9%
vell plateo]] Z}7] th2 55%=9] L-ascorbic acid -84 100 (L2}
DPPH AJoF 100 ul& %) $ 23510] standard A 255
A2tk 96 well plates] A= 100 L2} DPPH Aok
100 pl& T 9 E35}o control AlwE A|£5HCE %6
well plateo]] Al FUsto] blank A|=E A|lZsIGick
Alzgk AlEEo] X 9 well plateS 2204 30 min %
Z|5kAct HE2|S 96 well plateS ELISA readerE ARE-5}1o]
520 nm 0] =S SIS 54 $ VRS i
AR F5, AlES 2 (control @] FF%E - 7k=S0] 8
o= A|R9] &4%) + control x 1002] P2 dl=
e A= e i e

2.7. BI=H|2|FES22| ABTS 2iC|Z ANMs =X

2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)
diammonium salt (ABTS) 2]t 475 4L Re 59
HHH[13]S ©H51e] =451t} L-ascorbic acidE ethanol
of] -83jA]# 200 / 100 / 50 / 10 ppm L-ascorbic acid -84
o A|z51%T} 0.038 go] ABTS (Sigma, USA)E 10 mLo)
Aol -B2lAlA 7 mM ABTS -85 A|=515ick 0.013
g9 KoS:05 (Sigma, USA)E 20 mLo] Ao EsAIA
24 mM KoS,05 -8HE A|=513ItE ABTS -84} KoSyOx
BHE 11 1 HEE Z9RF T3 16 - 24 hia?th A2, oF
Azzdol WAkt WAg 882 734 nmojlA 0.79] &
B=E Uehle v A= 34sko] ABTS+ 895
A|Z3FFE) 96 well plateo]] ABTS+ 898 100 uLs AA=
100 (L2} =31510] control Al2E AZ5IATE 96 well
plateo]] ABTS+ 298 100 yLE Z17] the =9 L-ascorbic
acid 8- 100 pL.o} &355to] Sample 1 Al2E5S Al=5131
t}. 96 well plateo] 5= 100 (L} 2}7] TR F=9
L-ascorbic acid -89 100 uLE 23151¢] sample 1 blank A]
2ES A|Z3IGE 96 well plateo]] ABTS+ -84 100 .2}
10% =tz 3= 100 (L5 2316te] Sanple 2 Al
= 2519k 96 well plateo]] AAK: 100 (Lo} 10% k=




n-Hexane 2 Ethyl Acetate2 ©]-&3} Willamette *% et2Wlg 3529 W& 33E o

w2 5EUd 100 4LE Z3510] sample 2 blank A|EES
Azstgeh. Az AE7F @70 96 well plateS ELISA
readerS AMESIO] 734 nm 3] FEEE SASISICE
Z2A%F T 7S (1 - (sample®] S8 - sample blank
o] ) / control ] FHIE) x 100 Ale]| THeI}e] ABTS
scavenging ability 75 31Tk

2.8, EIRHIZIEES22| Nitric Oxide(NO) ZIC|Z As =X

Nitric oxide (NO) 2Fe]zF 271% 252 Song 59| Hhy]
[14]& W75t 75130tk 0.0069 g9] NaNO, (Sigma,
USA)E 100 mLe] 5ol A7 1 mM NaNO, %
2 Az 24609 go] CHCOONa (Dagjung, Korea)S
100 mL9] ZA|=o]] 85414 300 mM CH;COONa -8-28-5-
Az5kck 1.8015 £2] CH;COOH (Degjung, Korea)Z 100
mL2] Aol 83417 300 mM CHCOOH -84 A=
3}tk 1-Naphthylamine (Sigma, USA)S 30% CHiCOOH
GHol| -&3lAIA 1% l-naphthylamine 8015 A|=5}3ick
Sulfanilic acid (Sigma, USA)E 30% CH;COOH -8-<of 8-3§
AA 1% sulfanilic acid 8N A|Z319cE AZ3E 1%
l-naphthylamine 243} 1% sulfanilic acid 912 1 : 12
3l510] griess reagentS AZSIICE AZFE 300 mM
CH;COONa 8917} 300 mM CH;COOH 8943 &35}s}od
pHE 4008 ZASt acetate bufferS A| 231G 96 well
plateo]] 10% 2}=H2]52=GN 30 (Lo} acetate buffer 140 pl
£ FY & 255}o] standard A= A|ZSISACE 96 well
plateo]] 1 mM NaNO, 88 30 uL.2} acetate buffer 140 (LS
£ £ 23s1e] control AlRE AL AR AR
S0] 971 9 well plateS 37 CollAl 1 h B9 W8 o}
o ST AlESoll 712 griess reagent 70 pl2 E315}0]
sample Al&E AlEsIick 37k s AlEEol griess
reagent thAl A4 70 ulZx EF8IO] blank A|RE AR
SISITE S53t 96 well plateS F=7F2 4204 15 min &
QF WAt the, ELISA readerE ARESIO] 520 nm 2H<]
FEeE S5k St S8 4= (1 - (sample?)
534 - sample blank®] E34%) / (control®] &F%= -
control blank®] B3)) x 100 Alo] Thelake] NOy radical
scavenging ability 7FS otk F71= Leascorbic acidE
ethanol o] -&-34A] 1,000 / 500 ppm L-ascorbic acid &2
Azt o, 10% efzHe|aE= tiil E9tsto] 19
e HHESIAL S% / 2% BrEH|eEEEel= $19] v
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2.9. AN

= GRS 3 3] EAste] Wi £ EEEARE YEr
ek 54 EHS A HEARLA|(one-way analysis of
variance, ANOVA) 9 tukey test2 Z-83}0] p < 0.055 7+
Zol= 7o HJAS XSk

3. ZutH 1

2

3.1. Rubus idaeus (Raspberry) Fruit Extract(RIFE)2]
ME=M =4

A7t o] Feo BEH|gEEdde Al kst
of HjFt A} 10% o8} K Fo| a2
of|A 1929 Ajzzef] thsf 100% oo} AlsAEaS e
7} 20% "ol A 99 + 3.1%2] Al FEEAEES UE it
(Figure 1). |23t A3l= WA F=E5-S AXT off nhexane
I} ethyl acetate S -8Vl = AR 79 AlRE=Adel FRE
AQ] w|A] SF=th= A o = 2o, E3L ghxuE
FEUNY] F=T} 10%E s it 850 AR
S AT I oo R astod, AN dE w3
fe) [e]

71 A0 Q) AT 4 Y ALE E Sorlcka

2 5 o 20

120

100

80

ility (96)

B0

40

Cell vi

20

1
RIFE concentration (%)

Figure 1. Cell viability of various concentration of RIFE solution
on 1929 cells by MTT assay. Values are expressed as mean =+
SD. Statistically significant from the control(p < 0.05). RIFE,
Rubus idaeus (raspberry) cultivar ‘willamette’ fruit extract; MIT,
3-(4,5-dimethythazo-2-y1)-2,5-dipheny- tetrazolium bromide.
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SAo] LA e A Sl el Ue) 10%
ol tja) AaslT)

3.2. RIFEQ| Hi= siEiE & 53

ofg] F=9| glic acid §H52 S35 ST 24}
S HEko 2 =231 galic acid 50 WE 849} standard
curve, O]E H}‘F/]'._E 031/\]—?5‘]— E}Xu—",ﬂ Zo_]ou 10% %_ou

o) s 3k Fere theT) PriFigwe 2). Standard

1.4 e G standard

12 =-- RIFE 10% solution »
& v =0,0024x + 0,0144
E 1+t Rz = 0,9551 ;
=S EEL LR bbb b
208 :
E 06 r .
© -

0.2 ]

O i i i : i i
0 100 200 300 400 500 &00

Concentration (ppm)

Fgure 2. 765 nm absorbance of GA standard solutions and phenolic
compound concentration equivalent of RIFE 10% solution. 765 nm
absorbance of RIFE 10% solution was 0.915. Caculating with
GA standard curve, phenolic compound concentration of RIFE
10% solution was equal to 375.3 ppm of GA. GA, galic acid.

2'5| e Cuuercetin standard .
---e-+ RIFE 10% solution o
B2 bv=00024x + 0,0004
é Re = 0,993
515t
8 .
[ir|
E 17
=
['y] ..--
<05
_-"..
o 28 . . . . .
0 200 400 BOO SO0 1000 1200
Concentration {(ppm)

Figure 3. 415 nm absorbance of quercetin standard solutions and
flavonoid concentration equivalent of RIFE 10% solution. 415
nm absorbance of RIFE 10% solution was 0.1047. Caculating
with quercetin standard curve, flavonoid concentration of RIFE
10% solution was equal to 43.46 ppm of quercetin.

o) &3} g-3E 53] %), A46d Al 4 Z, 2020
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curves HiEgO 2 iAﬂM Ay = 0.0024x + 0.014)S &=
3k The, epRH|E]EE g 10% 2H9] 765 nmeof| thal 3
Fes % 41t 0915002 Vet did S 4
=yl tHedgt El% FAA AE v = xghS AL
3t A} gh2u|2EEUN 10% 80 3753 ppme] #Hi
SRMEE okl Sl 9IS 4= AUtk

sk =X

3.3. RFEQ| ZajiL0|= 3l &5

o] =9 quercetin §HZ0] SFEE ST ANE
vl 2 &3} quercetin 5Eo] W JEQ} standard
curve, o5 HIFFO R HARE gfxH|ESE U 10% &Y
o] ZetHicolt SRS thaa}t Uti(Figure 3). Standard
curve S HPEO 2 A4 2y = 0.0024x + 0.0004) 2 =&
3 TR, g EE 1 10% -§249] 415 nme]] Tt &
Fes ST 41} 01472 Yept) oid S8k Al
yakell it EF—, Z/\ﬂﬁ AlS e R xgks ALK
A} epzH| ] =E LN 10% -§H-2 43.46 ppm®] S e

O]EE 31O 6‘]—1 9\)\%% »1?_@' PN Oloql:]-.
3.4. RIFEQ| & o|2 2iss =X

olg] %Eo] FeSO, {NEQ] a2 =3 AE
HlgoR =& FeSO, = o W FES) sundd
curve, O] HREfoR oA ehxuelRE o) 10% S
o A ol LTS thEH} UriFigue 4). Standard
curveS MO SeAlAl Ay = 2367x + 00763y =E3t

3
o Fe304 standard
8 25 He-®--RIFE 10% solution .
g v = 25367 + 00763
g 2r Re = 09975
2
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Figure 4. 593 nm absorbance of FeSO, standard solutions and
FRAP equivalent of RIFE 10% solution. 593 nm absorbance
of RIFE 10% solution was 1.3708. Caculating with FeSO,
standard curve, FRAP of RIFE 10% solution was equal to
0.532 mM of FeSO,. FRAP, ferric reducing antioxidant power.
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3.5. RIFEQ| DPPH z2iC|Zt As =8

Al ==2](100 / 50 / 25 ppm) L-ascorbic acid?} 2}=H|E]
F=UY 10%9] S35 ST 241kE vpgoes ARt
DPPH 2}tjzt 2782 cth33} tk(Figure 5). L-ascorbic
acid 8o19] 742 100 ppmollA] 97.3 + 0.5%2] Hj&- =o
27 AL Bl 50 ppmolAE 948 + 0.1%= 100
ppmit FARRE =2 A7 S Hioh 12U 25 ppmo]|
Al 533 £ 14%0] 27 B4 Hol g 780 &
A3] oAl B5e Hth S22 REd1d 10% &
OOl Q. 945 + 0.7%2] 4A AL Hirk Asds]
oA UERE 27891 4068 - 47.96% 5T} £ AR
ehdledl, AgAte] eixHgases s81% 2=
W2] 0.5 gof| 80% methanol &9 20 m(E F7}sle] FAE
& 5 RIS Bet A ofutsto] Alslr]
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Figure 5. DPPH radical scavenging ratio of LAA and RIFE
solution. Values are expressed as mean + SD. Statistically
significant from the control(p < 0.05). DPPH, 1,1-Diphenyl-
2-picrylhydrazyl; LAA, L-Ascorbic Acid.
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dlolEl9] vlal= F7F AEE & Fart qlou, ZAgEe
2 nhexaned} ethyl acetateE: ©|-83F 5% o)z 47
T Ak A ¢ 5 drk SRS EY 10%
|N9] DPPH 2]zt A8 343} FElo] f<=sirtar
2217l L-ascorbic acid 50 ppme]| Bl FAA = o5}
O 8 ke HlEe9lol] QUL B 4= glou, Lascorbic
acid®] 749 579 =2 st Sz Qs EFgA
oizoll #2101 ShdE A= 2o)7] o v k=
Heg|FEE2 M 24S 7= aael shdsE &
Az AME 7s/do] Fasithar & 4= Qlrk

3.6. RIFEC| ABTS 2iC|Zt Ars =X

250 ppm L-ascorbic acid®} 2}2H|2]2EdN 10%2] &
Feg ST s v o R AR ABTS gzt &
A8 th&at ZrkFigure 6). 100 ppm L-ascorbic acid2]
799995 + 0.34%9] - =2 oA TS KoL 50
ppmOAE 566 + 1.18%2] 47 B3-S Hoj gtz 47
o] 43| Bor= BG5S Hork gHE gxHElRE

ull

Las 10 LAA S0 LAS 100 RIFE
B B pom 10%

120

L]
L]
T

20
L]
T

=
L]

ABTS radical scavenging ratio (%)
= &

]

Figure 6. ABTS radical scavenging ratio of LAA and RIFE
solution. Values are expressed as mean + SD. Statistically
significant from the control(p < 0.05). ABTS, 2,2’-Azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt.
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AN 10% N0 A 994 + 2.82%9] 47 TS HY
O, L-ascorbic acid 50 ppm=Et} EAZ o7 (2514 H]
w-9-9jofl Slo] DPPH &jt]zd a7} o a8l 2
< UEhich

3.7. RIFEQ] Nitric Oxide(NO) 2tC|Zt AHs =H
2|2 E=EUY 10%0] S3es 373 29E v
o=z Akl NO #Hz 27e-2 vt Zi(Figure 7).
L-ascorbic acid -82H2] 742 1,000 ppmof|A] 61.7 + 1.3%2]
27 4L BT 500 ppmofA] 206 + 1.1%9] A4 &+
A5 Hol thE 2 as S0l His) W& 23t 4t
2 B4tk gHEEdld 10% 892 88.5 + 04%9]
a7 BAde Hol iz Skl Agle Zasieink 1
A} S=HgFELY 5% SR 709 £ 1.09%8] &7
S HAL 2P EH1Y 2% GHE 24 + 04%2)
27 S Bl 5% 8% Lrascorbic acid 1,000 ppm &
oIt} 30 NORLZE 47488 Mol A4S 2RIsIC)
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Figure 7. NO radical scavenging ratio of LAA and RIFE solution.
Values are expressed as mean + SD. Statistically significant
from the control(p < 0.05). NO, nitric oxide.
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