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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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I. 4 & & 2R Fol Jom, W], 14, S8 A, AE, MY,

A7, G=g, 9424 v, B4 S0l ARgatkn

otz ol WK Aloe barbadensis Miller)'= Waho] 2ap  (Kim et al., 2005). eFzatg-ofl #&d A2 Ft(Ali et

= oohdA) 22 o) AR 9= olZelrlel 1w al, 1999; Bernardes et al., 2012; Chen et al., 2010), 3}od
=5

oJEo] Q= Ao olgiglon), oo wgl, ozl ofr et al., 2010), 39K Tomasin et al., 2011), T|F<

Pz, dzo) ALEUElol S 60] Zibo] @) okg, 5  (Ferreira et al., 2007), ’§*] % 8(Tabandeh et al., 2014),

Fa 9 A7 AEl o]8Hal UtKEshun & He, g g A(Langmead et al., 2004), $HFH T3

2004). Srz ol Shestols wal(l)Et Halv, Al (Koo, 1994; Park & Yun, 1995), ¢5-&4 7+23KCui et

), 2P A2, 275 1e, ot 29, W =7, & al,, 2014), WH4Y|(Back et al, 2010), 533} #AHY

™y =71 71 ©

tHRay & Gupta, 2013). ¢ol= AlA= o= 300 Z(Marietta et al., 2013; Rishi et al., 2008), 3dx=(Jain

t B RS FA7|9H A AYgsks 201435 AtddE 71eule AgY(No. C0199640)0] AFFsog <13 AFE9S whilych
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(Grindlay & Reynolds, 1986) Sl &3} vt B g
At ol 53 T A= S A8t de] itk
2]z gl Singh et al(2000)e] <Jald Lol
glutathione S-transferase, DT-diaphorase, superoxide
dismutase, catalase, glutathione peroxidase, glutathione
reductase®} 22 &8 B B SR ok 28t &
o] glokar 81933, Ludmila et al.(2003)= 33k} 714
2 53l dextran sulfate® F=¥ AYY WY 23
= A8 2971 o skgdem™, Grazul-Bilska et
al2009)= S|3e] A8 B SAA Sl ug
237 ok s¢jem™, Haritha et al(2014)=
streptozotocin® ¥ A 21512 ~EY2E dlo}
Fo EW Al sigleh dRee] EEeR
polysaccharides o] <%= acemannan, glucomannan,
pectin®} phenolic compounds, anthraquinone, lectin,
superoxide dismutase, glycoprotein, 2|3, 714}, H]EF
W(C, E) F7]1A(K, Na, Mn, Ca), o}7|:=AHglutamic acid,
arginine, asparagine), A|Z(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).

H FHE9] Age] 13} Bal ATshgl vkt
715 HIES FAHTe] 2LHPPF HAAH R S FAR
FApFe] LnAIE E AP g SjelHer I
71¢] Az s ve I gt ARES ol8ate
AFE sl golstel, 9 st F714 71574
do] H7HE 7sAd F1 B3 A7t Bol o FolA
I ek o] F FAF] BT ol&s 7)ol gk AT
o= Folulel(Jeong et al., 2012), b2 (Lee et al.,
2006), E71¢)(Choi et al., 2009), A9 (Paik et al.,
2010), F3=(Lim et al., 2009), H]3})(Cho & Kim,
2013), £:%)(Jung et al., 2009), <=n}e}t M1 Z7](Han
et al., 2007), o927 2(Yang et al., 2010), o}
(Ah et al., 2012), $32)(Kim & Park, 2008) 5-< o|83}
T} Qe FA1E MEF GAE SR FENF
A4 % AEAo A5} ol A7k Aot ] 7]
357} "ojzltl. BHA(butylated hydroxyl anisole)et
BHT(butylated hydroxy toluene)?} #& 3}AlslA7} o]
2gk 7heAE T A1 AFsAIEEE Het] 2oy oS
of thet Sdo] BarswA, i, 4, WA, oFeAE
T A=A IS Faa} S o] Hol A
Tx3 JrkLi et al, 2013).

ARAE o83 7hE AF MY dTFEs 8TEE

(Shin et al., 1995), A 7]"(Hwang & Yoon, 2006), H]o]
Z(Lee & Suh, 2002), 2"HShin et al., 2007a), 3% #|
o]=(Kim et al., 2009a)7} o} F7|E v|&E3t HAHF
JRel] gk A= mlgeith £ A7e ks 2 A
24 71%57do] 9 Ao R defxl R w2kE I
of o]gsl= WRks whAs Y| S dRol ' (dloe
vera powder, AVP)¢] 35 delste] #7115 Alxgt &
4 547 s, B 549S Ak

I. Az 2 3y

>
0%
;0

e L Al

a4 2l(Jeongup, Korea)ellx] st e 7l
ARz T EHHMF-3500SS, Hanil Co.,
Korea)ste] 100 meshA=2 @ & ALRSIH.
(Dachan Flour Mils Co.,
(Lottesamkang Co., Cheonan,

(Gemgangchucksan,

2 Ao A8 ol Wz oo AzoNFdsE
o =
[¢)

Seoul,
=l A=

HIE]
97

¥} (Samyang

Seoul, Korea),
Korea),
Kunsan, Korea),
Co., Ulsan, Korea), 2~F(Daesang, Seoul, Korea)< |
2 Aol A PUste] Mgtk P8 Aol A}
431 DPPH, Folin-Ciocalteu reagent, gallic acid %2
Aleke Sigma Chemical Co.(St. Louis, MO, USA)2]

AFE ARSI 2 9l9] Aok 1HS ARSskoit

2. 7|9 M=

AVPE 71t F719] w=sAl = H-2 ALt 37golA
7 v o g 2ol A (creaming method)S A}
|33t AVP 71k ou|dEd s M AT-E viete
2 <Table 1>} Zo] uti ty] 2, 4, 6, 8%= 37Ist
e} ¥F=7)(KMC550, Kenwood, Warford, UK)el| B]E
of A, gg ¥l 1dellA 483 &5 s & Gs
e Yo aEE wESTh dE A A=
21 wEE AVPE go] HdaiA Efetar, Wi
(model GC-124GGFP, LG, Changwon, Korea)ollA] 1A]
1 SN A LR 23] DojA] EolE 4mm=E T U3
11 52 AREAE Sem)2 A3t AP NS 7
71l 28 $1E 190C, ofhE 150TCE sl & &
E(FDO-7102, Daeyoung Co., Seoul, Korea)oll] 1583}

o
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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 9% 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

wW/wW
w/w
w/w

w/W

> 2% AVP : 2% of Aloe vera powder added, based on wheat flour weight,

) 4% AVP : 4% of Aloe vera powder added, based on wheat flou weightr,

Y 6% AVP : 6% of dloe vera powder added, based on wheat flour weight,

* 8% AVP : 8% of Aloe vera powder added, based on wheat flour weight,
T-& F Lol 147 Bk Wpsterk. mE Aol AL Als) ol &
43 FIl= AHW(LDPE, Cleanrap Co., Gimhae,

Korea)ol| H3sle] 230 o]-g3}9th

2. 77| "k=59| pHe 2 £H
7] 15:«,] pHE ¥k 5 g3 575 30 mLE ¥

I wW¥kAZl & o}z (Whatman No. 1)d] E3A|7]
ojols- pH meter(A221, Orion Co., Beverly, MA,
USA)E o|&ste] 53] vty SAskqch. 7] whse

A 50 mL w22 S5 30 mLE % s
= 5 g2 ¥ W Sojd RuE A5l v
Faloll tigk FAY] Hl(gmL)E Aletele 53wt
& S48tk

3. 77lo] TEM X4, 48 B, ME, AE 55

71 3138 A 3719 Wlmmpst 771e) 0]
(mm)E 47 =43k & AACC Method 10-50D9] HH
(American Association of Cereal Chemists, 1986)= ©|
gaksict. 77)e) Uule 79) 6hE AEe s 2ol
2 2343 & 77te] 712 900 AN Al 27
Qe FAE A7 60 thro] Pitghe ANt

o= 67he] 718 A Holee] FolT 24T F 3

Fl

A TAE uHPe] ThA] HolgE] EolE
A Ao 2= 747} 602 LPro] HFZS At

7] 6702 H U] (mm)
7] 6702 He 3=0] (mm)

A4 A5 = <

719 7 ke ZH)A
Sartorius, Goettingen, Germany)-=-
24389ct.

7]
Meter, Konica Minolta Holdings, Inc.,

ALgEle] EEiigo g HASE &

% %3, sheon]
, b=0.210]%]c}.
7=+ Texture Analyzer(CT3, Brookfield
Engineering Inc.,  Middleborough,
Massachusetts, USA)Z 103] ¥t A3}t S=AZ
718 Probe= 2 mm cylinder probe(Part No. TA39)=
ARSI, B ZAS pre test speed 1.0 mmi/sec,
post test speed 1.0 mm/sec, test type compression,
trigger load 4.5 g, test speed 0.5 mm/sec,
speed 0.5 mm/sec,

time 0 sec, cycle count 12 3}iTh.

FE =A7](MA-100C,
ol-gate] 53] Wi
Me=  BFZA7(CM-2600d Chroma

Tokyo, Japan)
L, a, bat= 53
ol AMgS BFMFIL 1-97.07,

r;E ml

?71«1

Laboratories,

return

test distance 5.0 mm, holding
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7|9l & wHl=3EtE sttt DPPH radical 2&AH

&

4,

olr —u

1]

7] 10gol] g2 90 mLE 7}5}e] 24417H20TC) =
¢} 100 rppm O £ shaking incubatorolx] &35+ 3 ofy}s}
o ANgdog ARESIH % dE = e
Folin Denis's phenol method(Blois, 1958; Choi et al.,
2009; Swain et al., 1959)¢] F&lo] =43}t A5
150 uLell S5/ 2400 pLe} 2N Folin-Ciocalteu reagent
150 pL= 713k & 387F HX322 1 N sodium
carbonate(Na,COs) 300 uLE 7}8}e] obaollr] 2417 5
oF Wkg-AIZl 3 725 nmollM FFEE St FF
EA2 gallic acidE AMgs}o]
2ol FE2 AR 100g T4 mg gallic acid(mg
GAE/100 g)= Yeplich A3 53] viEste] S7gst
Sc}. 312ks)l @242 DPPH radicaldl] tfsh 2ASHS =
Hate] ww, B % AR 4 mLol DPPH
solution (1.5x10*M) 1 mLE 7}a}e] wyksl o} ko]
A 3087 W= & 517 nmollN] FF=E Sk Al
g9 Al dgke-s 713 tizre] F3EE I 435}
o] DPPH radical 2275 WME&E Yeplola 53 vt
Bapo] Z4ar}

[e) — ol = 3L
Agie A9 F 5

2
i
o,
R
off
o

AR 24139 A0 ~254, o)
52 thgos ARRA 2 BrAREE) o s

WG A2 e Bl Al sk A
I F 1ARE 59k PE A ol
MEE USRS olstel 348 A2 BABH
AEE BN ATFe] 74 HEgoR PRes
L F9% 24 2olDe 158 Ao Hol AT
& 7o) MRS Pa b thy B2 9 ¥ W)

o o >
)

I o2 3@ Mt b Lo

o

O

Folch. AAlgEe

A, o, ol 247, A
Aswes o £k 74, S 2o 1402 selh

Ty -T1'H, O

o

6. Az

215 A= SPSS program (IBM SPSS Statistics 20.0,
IBM SPSS Co., Armonk, New York, USA)S o]|-83}¢]
Fd FFAANE T8k, Als3re] 2po]

A2 4 wix] 24F 224 (one way ANOVA)S AR&-st

9om, AFEAZLS Duncan's multiple rage testol] wh
p<0.05 F=<EolA fro)ds AFssick

m. 23 9 x3

1. 77| 959 pHet 2=

AVPe] 7hsgel whe F719] uh% pHol WEE 54
gt A= <Table 2>9} 2t} RE=59] pHE= AVP 3H71=F
o] S7IEFE pH7l FolHom s ithp<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 thztoll Hls] frojFoR 7Hagh ZAow yeht
B AT} 2o Agol|qltt. v, ofZY EZ(Ah, et al.
2012)& 7k wi=o] pHE frol#] zbol7} glvkar k4l
1, E719] Bak(Choi et al., 2009) H7} w2 pH7} Z
7¥ahdekaL ato] & <ATte} Abolr) Qilem, A7 A=
of we} ¥k pHZF WES & 4 AUtk Shin et
al.(2007b)ol| oJabH mls F H7bdo] F71E4E 719
W= pH7F Yozl AL whsre] W {4 52 nks &
% 3 frlite] Wl mitolebal sl # ol
N G2 =] U= 7714 F(Tanaka et al.,
2012)0] W3S doA 2 A= gztEct

vlzo] We= 2T 2%9) 4% AVPE 594 2}
o1} AOLH 6%} 8% AVPRIIAE feldow 27t
SFAHP<0.001). EA2(Choi et al., 2009), o}xu}2}A
2x(Yang et al., 2010)2] & Hr}gFo| V1S Ui
o W7} oA B ohpol e B wlth et
Sk2(Ah et al. 2012)¢] Bt Fr}eo] Zrhs= ulE
o WEs} WolH, thel(Lee ot al, 2006), M7}l
(Cho & Kim, 2013), 2I2)(Kim & Park, 2008)] &+ 3
7ol mebil WEe] Wt fejzlel o]t girka
sho] & A7} T ANE Rk wEe] Wet B
AEE ekl e 7710l gt o] Gare Fiv,
W7} sow $77) gutsle] 715} viol A, il
2 ol 4 BaelA 4EAel Askd 5 UeHCho
et al., 2006; Moon & Jang, 2011). ¥Ise] W= ulso
F8, e usl AR 29 WEe] B3 E A
Zrell w} th2d(Moon & Jang, 2011) £ ¢I7toll= Hx)
2o) Aol e} el F4go] GEA A A
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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 Azt et

2. 77l HEM x4, 48 B, ML, AT

’ i

AVP 7h F718] w7 A%, S e, A, A
2 2749 2ok <Table 357} 2}, AVP H7h o}
F71e] WA A UIZTT 2% AVP Tl §o14
Fol7} giglovt, 4% AVPolelE B7ehe] thaesh
Fold Aol7h 9lgickp<0.001). H]w}l(Cho & Kim,
2013), o}xvle}A2~(Yang et al., 2010), oFZ%(Ah et
al, 2012)8] #E W7k FINE FAlRel A7)
o) FErE 7710 WAY A4} tizRET 3715
o1 & Si7sl 22 AFolsick. 221t Fobleleong o
al., 2012), E782)(Choi et al.,, 2009), F3(Lim et al.,
2009), thuF-%)(Lee et al., 2006), =A%) (Paik et al.,
2010), AY(Kim & Park, 2008)e] 2ut-S H7}sl )=
wAze Wldel Fiel we HAge felHes
Aastel B st ke Aotk 7719l HRAe
wizo] FeHel FEA ols) Ba] Alako] vk
o whE 2Rae] f2) dolz s bt Eol w
o] 0] R ubA ol S S
el W Awo) ofa H@4o] AT g}
(Jeong et al., 2012; Lee et al., 2006; Lim et al., 2009)
Esk wZAA R LRk 12]:4]8]- A7} =y vt
% ) g0 AR EAE A9 Bl vl 53
AL oAt AUHE EAT A3 A3 A
= olzltYang et al, 2010). & 7oA AVP9
Wleol 271845 WA 47} S718 AL AVPYE
95 W) AR FPIA SR $54E AT
FE IR F 709 B AL, dzel B
W o] AR EAIEE HlEo] oA UERt AR

(Y

p

718 R S AVP Hrhge] S7skl wet
SoJH o7 Z718Hrh(p<0.001). L2 HA7lst H=
Alola A7tallA LR HrFko] S7HE 41E o]
o] FE BRo] S7FIAAL wY] SAES Holxle
H(Kim et al., 2009a), &0l H7} wlolF dATolr= &
2ol Arhego] F/HAFE WolFe] B7] EUEE Uk
AL, FAE Z71IrhaL sh9irhLee & Suh, 2002).
ol W7k A7)E Ao Lol Wl e
52 Ady|we] FE Feko] Zvlslgd=ul(Hwang &
Yoon, 2006) o] ¥Eoje] Eo FE H{H ujolz}
shod, B ATelM= dRoe Fi e ulie] 7|
of i o] SV A o8 Heltt. Baek Lee(2010)
< g2 Hlgh= F AoldfE 87.5% i, B84
g8 Ae A7) 77.6% L 22.4%%1d], L2 Hgt 2

ol df+= o, H4Eo] Uutk a-cellulose 2]olAlfH
o} Z+ZF 33 9 1.4 iy =i it &3 Kim et
al.(2009b)e &=Zof Eiteo] B W J1Fo] Hlek
=775 Hepd Holdfy, A HoldfRu w3ken,
At Aol 7t 2| —rﬂH 4l 7hFel == F2hehs
do] Hlsl Hx dRol= oF 7~8u) ol =&
Feict.

AVP H7lege] whe F7)e] Aw 574 v, Lgke
ZZUT AVP bl wel feldow gasila
(p<0.001), agks} bt Tzl Bl AVP W7l u}
2 Fodoz Z71EHItH(p<0.001). 2 S
Akg He 719 Aol Fohtal
(Jeong et al., 2012)= roln}l Eat Hrlgko] &
the} Lgke s, aghal bgto] Z/kapainkar shol &
odgtol A=At U Y(Lee et al., 2006), H=+
(Lim et al., 2009), o}2%)(Ah et al., 2012), 9Y(Kim &

o
A

=

(

R
o

=
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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 537+0.15"2 5.330.12° 5.630.06° 5.80+0.10° 5.830.15° 11307
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.

D ™ p<0.001

Park, 2008)] &% 7} F7)M = FAlm H7Fo] &
V5 Lak, agh, bat BF 7HAstltkaL akqltt. S
¢J(Choi et al., 2009), <%(Jung et al., 2009), =A]<]
(Paik et al., 2010)¢] &2 H7} 7)o Lt bk
WolA|al agt SIStk akdtt. ofxmbebA s
H7} F7)(Yang et al., 2010)o|x& ofxulelA~ Bt
A7bFo] S7VdrE Lak2 asklal, aghe S7ke v

Hbgke 1% 7k 707t 7P 3 azleo g
(0.5%) =22, 3, 5%) H7here AAsrka stef 2
Aok Atel7h ATk

F7)9] Ao ARG Z7AtelA Foll gk JgF
v, gdg o5k H]L_ 7ELtﬂ<>l m
o B3 Foll <J3k 7} whg-oll ofal] A JF
& WA HH, o] ¥hgEL %L?lé we oM e &
ol o3 whe-S doA F7]9] Mwmef JFE W
(Lee et al,, 2007). & AF-X= AVP Mo o]t oake]
e 7k A Zre] HlEA 7 wdgs uk

o o

00"
N
ol

0

oo

%FFE md

i
i

%, Flebas} kg ol RS F Aow ArhHErk
AVP 7ol W Aes 279 2%, 4% AVP 7+

oMM kol F/hEe Wt freldow gasheln
(p<0.001), 6% AVPe}= #2974 Ao} (ldoy 8%

AVPel= #9124 Z}O]ﬂ lo] A= AVP 37}eol

ZVEEE Are 7hastgnt. 719 Are BAlEe]
W, P, i T e L ol 3
=tl(Joo & Choi, 2012), FAIE 2] Zxo] <3t S

B BAQ B2 471 F7|(Paik et al., 2010)9lA= 3%
AN BT o4 Aolt glork 6~15% 7k
A A st S ¥ B A 7]
(Lim et al., 2009)o|4= 2kt H5 2 3% 37
& Awrt Eohgont, % ke ol kA, w5
H7Veko] T%o] A o vk W A5
P Qs SR B 719 ddstel mge F A
ek she] B AT} uggh Agelolch. et Tt
3 B H7F F7)(Lee et al., 2006)o4= 3%7HA]=
2T o8 Aol7h glork 9%st 12% H7HA] A=
7h 27 F7ksheicka skl A9 w9 A7k F7)(Kim
& Park, 2008)9X= thar i} sl w7} 717}
A7k ZHSHONt A9 RS 1-7% AR TR
o= ol Aol gicka shelck BAY B Wk =

7](Choi et al., 2009)or= 2T 0.5~5% A7l

3

i=] 5 =
u)—o I~ 6:]’%1:0

r.l
o

[*]

= 4

Atololl frol# Apol7} iokar Fglrk. £%(Jung et al,
2009), ofxulebA(Yang et al, 2010)9} Folnle]

(Jeong et al., 2012) ¥2-S 713k F7)dM =
7¥ol 71l wheh Bt SIS ItaL shef & A
3} e Aol

ol mo} RAlg o] EAT G vt Aws} geix]
AoR YZiEn, B AFelxs dRde] st 4
Seo] 2731 2ol d-g(Back & Lee, 2010; Kim et
al., 2009b)7} Wil & a3k -2y} Agsto 2x F2E
e gAIste] AlEE FEHA sk dskzkgel %

A= A

m?L' rlr

- 934 -



L20f| Hizt 2

o
mjo
il
N
rt
U
N
©
oK
1}
Am
2
H
o
=
ﬂ
MUk
0z
<

Aoz Yzt

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}
71°] & e e e 44.11~10847 mg
GAE/100g2 A7kl wet fojdoz ZFrlstalon,
o= AVPo| FfH d= sihEe] FFom HIh
Park et al.(1998)& &=of vlztol] g-fH 13579 d=
33HE 5 aloin A9} B7} 1.14 mg/g, aloesine= 0.32
mg/go 2 gheFo] 71 Erha 3Fict. Aloin2 barbaloin
olgfil: sh=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,
dZe HrkFo] F7iste] wet frejHos Frtekrh
ol 718 Bk (Choi et al., 2009)S H7}st FE7]ol|A]
T BAE Hrlgo] 15t wel, & dlE setE o
o] Z7}¥8}9aL, DPPH radical 2755 o] 7}l it
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
sl s3ME ¥} DPPH radical &A% 22 kst
B gEpRled], 3Rt Apet § ofFel ek dRo
7} sz SjHE ko] 7Y won sl ERe 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
THWoo, 1996). B35k 21& feff sz i 542 wte
HAE =2 ghalsl Ao It Ozsoy et al., 2008). o=
Kol F7]o] AVPE ks AL & = sighee] 3
= S7MIA EPdE vehflo] A7kt 2 £ A8t
WAl 37t s Ao Azbect

4,

rH

S

AVPE #7IgE F7]9] HsAAbel st 235 Ephd
A& <Table 5>o|t}. F7]9] Aol thst TsHAL A+
4% AVP7} 71 =9rom, tI=T, 2%, 6% AVP 7Hll=
o4 Abel7h gislew, 8% AVPE 7P Sttt
(p<0.001). Btoll thgt HsA HAee iz 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). FL 4%, 6% AVP7} =93, 277 2%,
8% AVPE A JERITHp<0.001). AAH 7|35
4%, 6% AVP7} 7} =9kom, 2% AVPR= &7 =}
o7} glglom, =T 2% AVP 7Hlle -o)4 2}o]7}t
ARt A 8% AVPE fFoH R Bekrh(p<0.001).
ol Ads & uf F7ol| AVPE 4%= F7teh= Aol
kst 7153 7155t Eot vieAE Ao Ak

V. 89

B AT A= AVPE H7KO0, 2, 4, 6, 8%)3+ F7|&
Azste] 719 FAS5EH st 248 A3t
AA3} vks pHE AVP 37hbdo] S71e05 fold o
2 78t v e )220 2% 4% AVPE
ol zpol7t fISlot 6%2} 8% AVPTollX= frol%
o8 Z7F1d(p<0.001) thA|Z AVP H7}eko] 7135t
w} Frkehe Aol A gtz 2%
AVP Flol= f-o]%] xpol7h il o, 4% AVPol dellx]
= g zTEY 8oz Z7)ske] (p<0.001), AVP 3
7ol ST ekl wet S7FekaL, -tk AVP 7t
ol 7l wt S7shs Aol Ark(p<0.001). 571
o] e tiztol Hls] AVP Hrbere] 71l wet

Al
=
=3
o

)

Lare 24, aghdt bike 37k Adolddth Bxe
AVP 37}kl lw}a} PAFS E}(p<0 001). AVP 7}
719] % HE 3 = S 4
I kel & }Wﬂ w2t & uﬂ% ﬁ}fﬁgﬂr DPPH
radical 2275 ¢] F7Vetoltt. F71] TEA KA, U, 9
&, 237, 3, AukEe] 71350, S Aok

A w2 27E 3 AAR 7|5 EE 4% AVPYE YlR2TE
o} =k dAH 2 g2, 2%9} 6% AVPE fo4
ztel7b lgleyt 8% AVPE  fojxozm  ugith

(p<0.001). o|e] A¥lz L2 7} 7] AZE Al F2
=4, Qakapy, 75 WMol 4%e] AVPE Wrlehe A
o] 1 AR Aoz Bk,

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