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Abstract

In this study, we assessed the quality characteristics and antioxidant activity of cookies containing various concentrations
(0, 2, 4, 6 and 8%) of Aloe vera powder(AVP). To analyze quality characteristics, density and pH of dough, spread
factor, moisture content, color(L, a, b), hardness, total polyphenol content, DPPH radical scavenging activity and sensory
properties were measured. Density of the dough, spread factor, moisture content, a and b value, total polyphenol content,
and DPPH radical scavenging activity of the cookies significantly increased with increasing content of AVP, whereas
pH and L value and hardness of the cookies significantly decreased. The results of sensory evaluation showed that
cookies made with 2 and 6% AVP did not significantly differ from the control. From the sensory evaluation test,
cookies with 4% of AVP were the best except in appearance among all the samples studied. Therefore the result
of this study suggest that AVP is a good ingredient for increasing the consumer acceptability and antioxidant activity
of cookies.
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(Grindlay & Reynolds, 1986) Sl &3} gjrkar ld.__T_’E]
k. olelsh £ F AR 3} 487} Bl 9]

&eix 9=dl, Singh et al.(2000)o] <J3hA Eicﬂ]«]
glutathione S-transferase, DT-diaphorase, superoxide
dismutase, catalase, glutathione peroxidase, glutathione
reductase?} -2 A3l @4 A == et 2ea)
o] oJr}al 51911, Ludmila et al.(2003)E 2k} 714
2 53l dextran sulfate2 =% ANA e RS
F37F ok sller, Grazul-Bilska et
al.2009)= ¥Fte] st @S STAIA IR Bg
a¥rt ok Egjen, Haritha et  al(2014)=
streptozotocin®. =¥ F=HA 21812 ~E2E vho}
Fe a) gnhn sarh gede] PgRes

polysaccharides o] <%= acemannan, glucomannan,

EE AR

pectin®} phenolic compounds, anthraquinone, lectin,

71, Ve
Hglutamic acid,

superoxide dismutase, glycoprotein, 2|3
B)(C, E) %-7]2(K, Na, Mn, Ca), o}t
arginine, asparagine), A|&(isoprenoids, alkane, n-alkyl
alcohol, fatty acids, ester)5-o] E31=o] It Curto et al.,
2014; Kim et al., 2005; Tanaka et al., 2012).

Az vige] A% st 1 ATkl uje)
7712 nga AR a7t AAde s Sk FA
HRFe] AHAIS F AP =S oo It F
71¢] Az s ve I gt ARES ol8ate
AFE sl golstel, 9 st F714 71574
o] 7 7157 F71l Bk A7} Bl o] FolA|

3tk o] T FATE BEg o]&gk 7)ol gk
o= Folulel(Jeong et al., 2012), b2 (Lee et al.,
2006), 78 (Choi et al., 2009), ZA|(Paik et al.,
2010), B3(Lim et al, 2009), H]#2)(Cho & Kim,
2013), <% (Jung et al., 2009), <ulet X901 =7](Han
et al., 2007), o927 2(Yang et al., 2010), o}
(Ah et al., 2012), A(Kim & Park, 2008) 5= ©|-&3+
T Qe FAE AR SAE A8 ABAEE
A4 5 AsAes A8 Hol 2k dol} AEe) 7]
357} "ojzltl. BHA(butylated hydroxyl anisole)et
BHT(butylated hydroxy toluene)2} 22 &21skA|7} o]
2% APAE T A4 AFAE Bv] 2o} o)

o oig mAdo] BuEWAL, A, 7, WAL, o

5 AR PSS 33 S o] o) A
Tx3 JrkLi et al, 2013).
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o]=(Kim et al., 2009a)7} glovt 7|5 H|E3 AAF
7ol gk = mlgsitt B Ay dtebd 3 A
217 7570l 9d AR gl dra vigks 77
of ol8sh= Wete vhdsy] s Lol Ed(dloe
vera powder, AVP)9] kg gajsle] 7|2 A3 &
FA 545 s, B 54 2
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Korea)dle] 100 meshA = WH 3 ARESIIC)
(Dachan Flour Mils Co.,
(Lottesamkang ~ Co.,
(Gemgangchucksan,
Co., Ulsan, Korea), 2~F(Daesang, Seoul, Korea)< |
= Aol A% Tlste] ALgatairk. Bash gl A}
431 DPPH, Folin-Ciocalteu reagent, gallic acid %2
A]eke- Sigma Chemical Co.(St. Louis, MO, USA)¢]

oﬂlg._lz_

Seoul,
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Seoul, Korea),
Korea),
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2. 7|9 M=
AVPE 713k F7]9] vsA e it 34 olA

7 BEHo g 2xol= IHW(creaming method)S A}
B30k, AVP ke oluAEs A ATE viko
= <Table 1>3} o] vkE thy] 2, 4, 6, 8%= H7|s}
St ¥F=7)(KMC550, Kenwood, Warford, UK)el] ®E]
9} Mgl AFS 91 1ghdA] 487 53 5 & g
Zud gol IR EITh ddE Al A=
1 wEEI AVPE Yol HHsHA Edslal, Wadar
(model GC-124GGFP, LG, Changwon, Korea)ollA 1A]
7+ 290 A L2 23] dolA EolE dmmE T YUsH|
st 52 AIEAE Sem)E Bt A3 E vse £
7)ol &3 SIE 190TC, o}HhE 150C 2 Jgdsf & &
E(FDO-7102, Daeyoung Co., Seoul, Korea)oll] 1583}
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(Table 1) Formula of cookies added with Aloe vera powder
Ingredients Control” 2% AVP? 4% AVPY 6% AVPY 8% AVPY
Soft flour 100 98 96 94 92
Aloe vera powder 0 2 4 6 8
Butter 65 65 65 65 65
Sugar 47 47 47 47 47
Salt 1 1 1 1 1
Egg 20 20 20 20 20
" Control: 0% of Aloe vera powder added, based on wheat flour weight, w/w
2 2% AVP : 2% of Aloe vera powder added, based on wheat flour weight, w/w
) 4% AVP : 4% of Aloe vera powder added, based on wheat flou weightr, w/w
Y 6% AVP : 6% of Aloe vera powder added, based on wheat flour weight, w/w
* 8% AVP : 8% of Aloe vera powder added, based on wheat flour weight, w/w
T& F e 1AL B WSkl RE Al Ab Al o} 27 $ME ubre] thal ol kol &
€% F7]= A HW(LDPE, Cleanrap Co., Gimhae, R3] A& FA2 Z7; 60 o] HAgs A
Korea)ol| Hislo] 23| o]g3}9ch
= 71 6711 % 3t U 8] (mm)
A A 2] =
. w88 A5 7] 670 2] 1t =0 (mm)
2. 7| @50 pHet UE &
7] WEe] pHE W 5 g SH5 30 mlE o F709] S8 gEke Hod R Z47(MA-100C,
T @Al E ejwx] (Whatman No. 1)o] E4A7) Sartorius, Goettingen, Germany)S ©]-83}e] 53] whiE

243ich

ojols- pH meter(A221, Orion Co., Beverly, MA,
USA)Z o]g3le] 53] uwhe =A3}oit). 7] ukEe) 7191 Axs 2FSHAA(CM-2600d  Chroma
MEl 50 mL W22 285 30 mLE % o uk Meter, Konica Minolta Holdings, Inc., Tokyo, Japan)
%5 g% YUS ) Bold ¥uE Fste] wse © MRS e BAR ¥ L a bils 55
Balo] thet FA] Hl(gmL)E AXkslger 53] ¥k ‘?}% %é atom oju AREE FFEHEe 1-97.07,
B 2435 , B0210130,
#7]-4 A% Texture Analyzer(CT3, Brookfield
Engineering  Laboratories, Inc.,  Middleborough,

3. #7|9| HEd

71 13 A

Zyzy =3}

(mm)=

(American Association of Cereal Chemists, 1986)< ©]
gaksick. 77)e) uli=
7h7te] 7912 90°= FRAA A 245
Ao FAE 747t 602 o] HAFS
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Fl
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Axksl k. =
=Ag T 3
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Massachusetts, USA)Z. 103]
718 Probe= 2 mm cylinder probe(Part No. TA39)=
BXzHAS pre test speed 1.0 mm/sec,
post test speed 1.0 mm/sec,
trigger load 4.5 g, test speed 0.5 mm/sec,
speed 0.5 mm/sec,

time 0 sec, cycle count 12 3}iTh.

W Zgst. S4

test type compression,

return

test distance 5.0 mm, holding
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AEE B0 Algate] 74 HeWor Hrleies
F715 AN Zelodel 158 HAlo Hof AlF
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6. Az

2138 Az= SPSS program (IBM SPSS Statistics 20.0,
IBM SPSS Co., Armonk, New York, USA)S o]|-83}¢]

7y Aol Wiy REAAE kAL, Alsgke] 2ol
AES A iR EAF X (one way ANOVA)S A8-3}

oM, AFE7AZLS Duncan's multiple rage testol] wh
p<0.05 FFA o] ds ASsHrh

m. 23 9 x3

1. 77| 959 pHet 2

AVP2| 7}kl w2 F7]9] W= pHe s 57
8 Azh= <Table 259} 2T}, W] pHE= AVP 3713
o] S7FFE pHZb fFoF o ZAsitkp<0.001).
Topalel(Jeong et al., 2012), thul-(Lee et al., 2006),
H]3}Q)(Cho & Kim, 2013), o}x3l2}A2~(Yang et al.,
2010), $1%)(Kim & Park, 2008)9] HiS Yo ulzo]
pH7F ol Hlsl fefxoew gk Aew vehyt
B Aeb 22 Aeolint. vhd, ofZ Sl EH(Ah, et al.
2012)& 7kek wk=ro] pHe o4 bol7} glvkal &k3
1, E719] Bak(Choi et al., 2009) H7} w2 pH7} Z
7¥eFATaL she] B Aol Apol7h lglew, 7 A
of wet w=e] pH7F HES ¢ 4 AUtk Shin et
al.(2007b)ell oJabd nhs & kel S7Hs 7719
W= pHYE Yobxl e wise] W {4 Bt vks &
T BH f71kte] Wl whtolzkar shalEtl, £ AT
N G2 =] U= 7714 F(Tanaka et al.,
2012)0] WEE oA e Az Azker.

HhEe] Ui tlE2Ty 2%9) 4% AVPE folF A}
o7k QIO 6%Sh 8% AVPZIAE felHow Z7h
3 tH(p<0.001). EA(Choi et al., 2009), o}~}2}A
2(Yang et al., 2010)9] ¥ 3rlafo] JS71edrE vis
o W7} ol 2 oipel 0e UL uelch et
SEZ2(Ah et al. 2012)¢] Hut Hrhefo] Zrfak ulE
o] Wrr} SobA, vhel(Lee e al, 2006), W3]
(Cho & Kim, 2013), ¢19)(Kim & Park, 2008)2] 2 %
Fgol webie viEe] Wigh fel=jel Aelrh glcka
shol & QA7e) The A7E wirh wEe WEE AR
g UehlaL e F719] It Aol gFE F=d,
L7F stew F7)7h weste] 7] s} stopA|w, with

wor 47 BaelA AEAel Aske & SIeHCho
et al., 2006; Moon & Jang, 2011). ¥l=9] Wri= Hl=o)
T8, w258 ARE 22a v 3 W A
bl w2} thE2d|(Moon & Jang, 2011) 2 S3telli= A
Fo| 7k wg} wise] Fpfol] EEiA] Al AdE

2 oX

[
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(Table 2) pH and density properties of dough added with Aloe vera powder

Properties Control" 2% AVP 4% AVP 6% AVP 8% AVP F-value
pH 6.20+0.01*"? 5.6120.006°  5.48+0.01°  5.41+0.006° 5.37+0.01° 4287.292""
Density(g/mL) 1.03£0.02° 1.04+0.02° 1.05+0.01° 1.09+0.006" 1.13+0.007° 25.839"
Y Mean+SD
* Different superscripts (a-¢) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.
T p<0.001
Helrt A7},

2. F7l0] HEN X4, 48 B, Mg, A

AVP 7} 3718) 3 A, 8 S AR AR
£ SA¢ A¥+= <Table 3>3} 2t} AVP F7tigol w2
2700 #24 Age 22T} 2% AVP ol feld
zpol7F gl oL, 4% AVPodolM= S7kste] that
Fol Aol7t ArH(p<0.001). ®]#Hl(Cho & Kim,
2013), o}xwle}r 2(Yang et al, 2010), o}Z2(Ah et
al, 2012)¢] Bi-& A7)k FI)dME BAge] A7l
o] S1A4% F719) HHAY A4} vlzEurt S5
o 2 ipel 2e Felsle). et Foluhel(eong et
al., 2012), E%(Choi et al., 2009), F(Lim et al.,
2009), thuF-%)(Lee et al., 2006), =A%) (Paik et al.,
2010), 919)(Kim & Park, 2008)] 24S A7kt 7)==
walge] Aol ZNeel we HARe feldow
Fastel & A7 e Aol 1o APHe
§iZo] FHel fE40 <) WA ALete] wE
uf child S2dle] fu] Mol A&F AJEj7t Hof ¥h
Zo) 540 FHE WA ol Sl Fee
QHSEz WE Aol os) el derka st
(Jeong et al., 2012; Lee et al., 2006; Lim et al., 2009)
gk A Al et Es wArE e wr
% ) g0 AR EAE A9 Bl vl 53
A Ag7t oA, AR EAT A= AP A
= Yolzltk(Yang et al., 2010). & 3704 AVPY]
ol /1845 94 A47} S48 AL AVPIL
Vs i) A5 S S7HAA e s iAo =A
Fe 9 3 7719 2l SR, Gmdl 2
Ul o] AR EAISE HEo] EobA] JERd AR

¢

)

F

N

F719] G T AVP F7EFe] S7hge) wlet
FrejHoem S7FeHATHp<0.001). ERE H7Iek HE
Alo)2 AFtellA] dRol| Hrlo] 7S 51 Ao
o] G Bfgo] S7FFAL, w7l S48 AR
H(Kim et al., 2009a), &0l H7} wlolF dATolr= &
2ol o] S7IESE o2 §7] £AES A
19931, FAE Z71shedcha 3FtiLee & Suh, 2002).
o 7} A7E AFelME LR Hriske] S71E

A71"e] gt 3ol SUFekl=tl(Hwang &
Yoon, 2006) o|= &2 & & HA4E ufFoelz}
ste], B AFoMm dRoe] i HAE uEdl] F7
o] & o] ZU13 Zlo g Heluk. Baek¥} Lee(2010)
Ao Hlgh= & 2old/E 87.5% s, B84
FEAL 282} 77.6% 2 22.4%%1T], Gz wg} 2
ol i e, Hago] Uk a-cellulose 2ol dfH
t} 74z} 3.3 @ 1.4 wig ki skgdeh. mEdk Kim et
al.(2009b)& 2o Huto] HHe W] 7Eo HlE}
277 Bl 2o, v AolidfrEet =9kom,
HE 2ol 7t 2p7] FAY] 4u) The] & FEehe
of vlal Hx Rl oF 784 o =& FAE}

st

AVP 7t 2 F7)o] Aw =4 A3, Lk o)
X HT AVP bl ot fojHos hadkelar
(p<0.001), agts} bghe thzdl Hls] AVP H7}ekol
2} Aoz F71ekAth(p<0.001). 22
Mg g2 F719 ATelr] Fohtd
(Jeong et al., 2012)= Fopu}e] 2 Hrleo] F71ghol
upe} Lk 7Hadkal, aghd) bgko] S7kshaivkal ahe] &
Ao} dXsFeE U Y(Lee et al., 2006), =
(Lim et al., 2009), o}2%)(Ah et al., 2012), 9Y(Kim &
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(Table 3) Physical and mechanical properties of cookie added with Aloe vera powder

Properties Control 2% AVP 4% AVP 6% AVP 8% AVP F-value
Spread factor 5.37+0.15"2 5.330.12° 5.630.06° 5.80+0.10° 5.830.15° 11.30™
Moisture content (%) 7.04£0.14° 8.05£0.05° 8.40+0.40° 9.11£0.05° 9.4440.14° 66.846"
L value (lightness) 82.57+0.01" 73.6120.01° 67.82+0.01° 64.69+0.03 61.18+0.006° 8130917
a value (redness) 0.08+0.006° 0.10£0.01° 0.83£0.01° 1.20£0.02° 1.320.02° 5267217
b value (yellowness) 19.45+0.006° 27.21£0.02° 29.8320.006° 32.98+0.06° 33.4520.03° 107440.9™
Hardness(g) 1102.50487.02°  800.33+80.01°  448.00£17.54°  406.83:4.65°  327.50£20.29° 108526

D Mean+SD

? Different superscripts (a-e) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

3) ek

p<0.001

Park, 2008)¢] &% 7} F7]olM= F-AE H7Fol
7¥EE L3, agh, bt 27 sk lokar skelck
¢](Choi et al., 2009), <%(Jung et al., 2009),
(Paik et al., 2010)2] 21t H7} 7)o A= Lk} by
WolA|aL agh STISHITAL ahltt. ofxmebA
7 F7](Yang et al., 2010)0)4= ofxvjelAx
Wl F1B5S Lake 2oL, 0t 5
W bghe 1% Whe 2717} 1 e ek v
(0.5%) =22, 3, 5%) H7bFe HAastokaL ko] 2
QA5s} aholrh Qe

=7]9] Al olAek 2glshol A ol olak JaFo] 7
am, Sl ofgk HjmAZ Anl wd
o] B Foll «lf?_ 7hepdst whgol ofsf A JFF
< WA =, o] ¥ =3
Tof oJaf vheS E‘Eﬂ F719] Aol FFs vtk

m
N > mm
i w2 rlo @e Y ol

Hm e 2

71
et
N
N
glL
::;
bl
mlﬂ
r\l
A&
=
ol
B
2
(N
&
=
°,
=
i
r‘:l:.

-8— ﬂa}%} s %OI 3 o2 Azhect,
AVP 7}k 2 A= a3 2%, 4% AVP 7F
e Hrbge] S7Hel wEt frefHom Aaskiln
(p<0.001), 6% AVPSF= &2 =o|7} Qo) 8%
AVPoR= o]l Afo|7} Qlo] tiAlZ AVP F7hekol

[ oot
i
N EN
>,\1

FNI4E A Aasigrh 7719 A SAel
T P A
W=d|(Joo & Choi, 2012), F-Al5 9] A% o3t kS

B BAQ B2 471 F7|(Paik et al., 2010)9lA= 3%
b1 iz frel2) 2ol glort 6~15% A7t
A R BESGEL Sl B 2 A )
(Lim et al, 2009)9M+= 2R} 25 2 3% 7}

& Bwrh mohoLh, T% WAL U oA, ¥5
Hrhego] Theloldl W ] Ak Feel B
7FE Sl R S7PF 719 gkl =eE = A
e sho] 2 Qa) wisg Hepolglch Teht vht
5ol Bk H7h F7)(Lee et al., 2006)9M= 3%7HA1=
St frelal abolzh glonk 9%sh 12% Wb A
7 =7 Fhsksicka stk A9 R A7k 77)(Kim
& Park, 2008)ellAE tiw Bl A 2% 7t 717}
A7k S7KsIon} 219 B 1~ 7% Hrke TR
o fol8 Aol grhn Sk BAY L W/ 7
7](Choi et al., 2009)°M= 2T 0.5~5% 7
Afelell fef2 Apol7t (rkal sk3ltt. £<l(Jung et al,
2009), o}~TE}A~(Yang et al., 2010)9} Fon}sl
(Jeong et al., 2012) 25 H7}sl L7)oM= A8 A
7heFo] S7kstel whet AErt SkekdrkaL shef 2 A
I ohe el

ol& Hol Ao 543 Fhgol wieh Frert deiA|
= Z0F AAEM, 2 AFdie R Fi3 2
3t o] =3 2lo]df(Back & Lee, 2010; Kim et
al., 2009b)7} ¥k=dl| o3t SRy Agksto 24 26
S JAlste] AFS F=HA ek dAspatgell ofgh

]
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3. 719l & =

Hs

2 stzknl DPPH radical &

_}?L
i

AVP 7} F71¢] % dAE d5Ee] % DPPH
radical A275& <Table 4>2} 2t} Zx2e £ d= 3}
o] ko 3531 mg GAE/100g0]2)aL, AVP A7}
719l & e SgEe] T2 44.11~10847 mg
GAE/100g2 A7kl wet fojdoz ZFrlstalon,
ol AVPo| FfH d= sitEe] FFom HIth
Park et al (1998)2 <=0 Wzlel] T-GH 13579 HAE
33HE 5 aloin A9} B7} 1.14 mg/g, aloesine= 0.32
mg/go 2 gheFo] 71 Erha 3Fict. Aloin2 barbaloin
olgfil: dh=d], Yol F4 BFEAR 2xo|n, A,
Sl=ERRl W, AT, dutolelx, T, e, dils)
28-S 3= Bz g#x gtkPatel et al, 2012).
Andersen(2007)  g=2e #Hgt FHol= 8041%<
phenolic anthraquinonese] Eo{ttar }ict

AVP %7} F7]¢] DPPH radical 227%5S 35.66~
62.54%= U2 24.14%0] vls) freldoz =gkom,
Aol HrlFo] S7Hgel wEt feoldoez sk
ol 718 Bk (Choi et al., 2009)S H7}st FE7]ol|A]
T BAE Hrlgo] 15t wel, & dlE setE o
o] Z7}81933, DPPH radical 2745 % #Zo] Z715F9ch
a1 he] B el e Aol

B2 ATolA gRolef Fitksl aate] s Halsked
© (Grazul-Bilska et al., 2009; Haritha et al., 2014;

Ludmila et al., 2003; Singh et al., 2000), Ray$} Gupta
(2013) Aol ofshd Aup7IRY, Aol wie} oo
Hiz sighE 95} DPPH radical 227153 22 3ilst
B gEpRled], 3Rt Apet § ofFel ek dRo
7} slE e ko] 7Y won sl aRe Erha
sheitt. Ao EAlehs dlE gl F32+= 1,0007F
A oPdo] WExlom, tst 2h8- vk ofue} 3t &
o, depPdel, RS, A 28 5 ol 2Reo] A
T(Woo, 1996). T3 A% f2) sis SHEe SAe o
HAE =2 ghalsl Ao It Ozsoy et al., 2008). o=
Kol F7]o] AVPE ks AL & = sighee] 3
= S7MIA EPdE vehllo] A7kt S £ A8t
WAl 37t s Ao Azbect

4,

rH

SAA

AVPE )3 371e] P57l e AE ek
A& <Table 5>olck. F17]9] Aol g WAk A4t
4% AVP7} 71 E9koH, U=, 2%, 6% AVP Tholl=

freld Aol7h glglom, 8% AVPE b it
(p<0.001). ol gt WAL WFE dlawd 2%

AVPel= f-o]4 zlol7} glglont, tizaBrt 4%2} 6%
AVPE fojxo=m =9k71 8% AVPE 7Pd woptt
(p<0.001). 9JTe =TT} 4% AVP/} =9kal, )=+
7} 2%, 6% AVPE 597 zbol7) g1l o), 8% AVPE=
Sl o2 IITHp<0.001). ZZATFE 4% AVP7} )=
THU foRFo 2 =gton, T 2%, 6% AVPE
frel4 Aozt gl o, 8% AVPZE 7 WAl ERsTH

(Table 4) Total polyphenol content and DPPH radical scavenging activity of cookie added with Aloe vera powder

Properties Control 2% AVP

4% AVP

6% AVP 8% AVP F-value

Total polyphenol
content
(mg GAE/100g)

353146.1572  44.1142.96°

DPPH radical
scavenging activity

(o)

24.14£1.54° 35.66+0.74°

63.93+6.82°

42.4440.21°

05.88+1.88°  108.47+4.05° 134.62™

58.73+0.62°  62.5440.75° 98657

Y Mean+SD

* Different superscripts (a-e) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

D p<0.001
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(Table 5) Sensory properties of cookie added with Aloe vera powder

Properties Control 2% AVP 4% AVP 6% AVP 8% AVP F-value
Color 3.88+1.39”7 4.25+1.51° 550+1.14°  4.50+1.44° 2.63+0.88° 1559

Taste 3.25+0.99° 3.7540.99™ 538135  4.13£1.19 2.13+1.19¢ 25757
Appearance 4.88+1.19% 438+1.24° 5.38+1.44" 4.38+1.35 2.13+0.95° 24.02°"
Texture 4.00+1.35 4.38+1.24° 5.38+1.44" 4.63+1.01° 2.50+1.02° 18.04™"
Flavor 3.38+1.24° 3.13+1.08° 4.88+1.80" 4.63+0.88" 2.75¢1.11° 1343
Overall quality 3.75+1.51° 4.13+1.08"  4.88+1.48" 4.75+1.75" 2.50+1.02¢ 11257

Y Mean+SD

* Different superscripts (a-c) in a row indicate significant difference at p<(0.05 by Duncan’s multiple rang test.

3 p<0.001

(p<0.001). 3FE 4%, 6% AVP7} =9kal, tlza} 2%,
8% AVP= S UEPtH(p<0.001). HAA 7%=
4%, 6% AVP7} 714 =9kon, 2% AVPel= f-o)4 =}
o7} glglom, =T 2% AVP 7Hlle -o)4 2}o]7}t
ATk T 8% AVPE frola o Uigith(p<0.001).
ool A¥E & u 7)o AVPE 4%= H7lsh= Ao
uks} 7153 71557} ot ulEAE Zlo 2 Azt

V. 89

B AFelME AVPE 7K, 2, 4, 6, 8%)3 FI1E
Azste] 719 FAS5AR st Sds SAst
?;_j 734 W= pHE AVP 7o) 271842 fo2 o

Faskgla, v el g2 2%9) 4% AVPE
T"r%ﬂ Fol7} g1l oLt 6%2 8% AVPTolX = frolF
o0 2 F7}she](p<0.001) thA| = AVP 37}eko] S7lsho]
w2l F7Vehe Aol HAAA AFe 2w 2%
AVP Ztell= f-o)4 apol7} il o), 4% AVPol gl
= hxTE fojFom Zrlsle] (p<0.001), AVP 3
7hFo] S7¥skel wit S7tek AL, s AVP 37t
o] F7Fghel Wt F7hs Aol Atk(p<0.001). F-7
o] e tiztol Hls] AVP Hrbere] 71l wet

1~m

L71— o

714 &

radical 2~

1
o, 22, Al

o 3
3} Wrjol ?77}%‘01] ge) %

e A, agtd bk SVshe AFeldth BEe
AVP 37}kl lw}a} PAFS E}(p<0 001) AVP H7} =

5o

uﬂ% ﬂ%‘g& DPPH
S7FFacE F712] I3 KA, Bt &
ol 7|z m)ollA, LTS ALt

g 548 2

A, 9t 2A3, 3, WA 7S e 4% AVPZL 2R

o =5kt tiAF e s

golovt 8%

Aol7h

AVP+=

U2, 2%2} 6% AVPE 524
o 9]X4 [ R= u—%b;}

(p<0.001). ool Ayjm Izl M7} 7] A=z A 2

573, B, 715w WA 4% AVPS

o] 7§ AYF Aow wek.

1::7]'6]’C 7}—1

FAN: dzel Wizt F7), 4 54, s 24
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