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Abstract

The purpose of this study was to investigate the quality characteristics and antioxidative effect of Dasik prepared
with Lycii fructus extract(LD). LD were added in ratios (w/w) of 0(C), 5(LD1), 10(LD2), and 15%(LD3), and then
proximate compositions, physicochemical properties, sensory evaluations and antioxidative effect of the Dasik were
measured. LD1~LD3 samples showed higher contents of moisture, crude lipid, crude protein and crude ash as well
as pH and sugar content compared to control (p<0.001). The total phenol content of LD samples (LD1, 31.5% ; LD2,
66.1% ; and LD3, 69.7%) was higher than that of control (4.71%). DPPH radical scavenging activity of LD3 showed
the highest activity of 65.3%, whereas that of control (27.0%) was the lowest among samples. Additionally, ABTS
radical scavenging activity of LD samples was higher than that of control (C, 38.9% ; LDI, 53.6%; LD2, 80.5%
; and LD3, 83.3%). The results of texture analysis on all samples showed that control had the highest but LD3 was
the lowest (p<0.001). In sensory evaluation, the scores of appearance, flavor, taste and overall preference for LD2
was significantly higher than the samples(C, LD1, and LD2). Form the findings, this study suggests that 10% addition
of LD was effective for preparation of Dasik in the aspects of the consumer acceptability and functionality.
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o] oA 7154 HE Tt ek AnjAlEe] 7l
A =2 Huskelon A shaTo] AN
W Alole MRS 895 A5 whedstelof gitar st
et

=5 Fal(Leguminosac)l] 23 o} )y A
L el vla Qere vk wEs 7714, 2
Solvlieste] FRAA Gislo} glom, Azt S5
o 33 AF F T B tho 0§t ke AFol
tH(Jin et al., 2010; Li et al., 2012). E=3} =5+ vitexin,
St ol
2glol hek

]
7]\0

triacontanol, [3-sitosterol, stigmasterol,
54 3% 5ol 7154 ARol 54
Ho] 9= Aoz delA dtk(Jang et al., 2014).
T71 A Lycii fructus)= 7FA1#HSolanaceae)ll &3t +
VAR Y e AR Ao Seeh e
=3 Ao, AY Axto] F AAEx|o]tHKim et al.,
2012). AEHAo T TrAp= T2 Aekge}l B3tk ==
& Jrle) 3 gE2 svldo] gor, A 154 B
o FHelo] Ytk PelAWA Filo] FAekn ik
(Shon et al., 2008). 712} <dufo] 3FF% betaine,
physalien, [-sitosterol, rutin, zeazanthin 52 3213} &
3, @7 At 28, 1AEF 9 2dY o &4, 3
A RB3E 3 5 vpeksl 8371 ok B EQItHLee et
al., 1995; Lee et al., 2008). £3] 77]#}¢] &xksl a3}
o} Bedate] 7)AF W] A2y} 81F o) sakslE A B
Aol m]x]E J3KChung et al., 2004), 772} wfjzk}e]
sxksl g 3K(Park et al., 2005a), T-71A} F=E2 i3t
9} &1&qt E3HCho et al., 2005), 7712+ F7]¢] ik
3} &3KPark et al., 2005b), F7|A} o] aksl g3}

(Park et al., 2012) 59 <77} Uct.
Aol Sl ] A4S ol &she] The] 2
H|&Z

A9 F S g A7 wol o]FolAaL gl

) 2ol e AT vEE Aol AF
7HA] Th)ef @ T]S(Lee et al., 2005), E4FA(Kim et al.,
2008), +AFd(Lee et al., 2008), =x}7}#(Han et al.,
2009), 2l EZol(Lee et al, 2010), S| Auj ol
(Hwang., 2011), wR2ek(Jo & Choi., 2010), 547}
2(Kang & Kim., 2009), A%7}(Yoon & Noh., 2009),
op7lg|F2=Al 7F(Choi et al.,, 2012), EA|Q &
(Choi & Um.,, 2013) 55 A7}l Al=zskov +71#F
FEAE 7K T2 gk ol & AFexE =7
=] oheFgt Vs 7 R FEAE Hrske
T712F th2le] gkstate] sl Qds3tar 7714k v

o] EAEAE Flete] AEATe) 216 F]ofs)a
2 g,
I, A2 2 3

1. A8 A2

B ge] g Azl AkeE ARel HFsdLs
3, 95, TRl nRHEICT AYAD, §), A5
dnhEa Felele] 48 Aue Aeagor], 1 T
P)AF 20134 990 F ol Aplatel Axd AL

A%e] gobal Azl Felshe] AL,

A 71 SRTE 33 AlHste 2718 AlAS F,
A 7712 L1 kgell S77E Sulete] SRdaas 72
A7l Zekx=d] Wil 80T 9] water bath(HANBAEK
Scientific, Seoul, Korea)ollx] 3A|7HA 23] & & of}
Z](Wheatman No. 2. Maidstone, England)2 oJ3}5} St}
o3}l & rotary vacuum evaporator(EYELA N-1000,
Tokyo, Japan)E ARE3}e] 40T 4] &ujE 3] A A
O}Oﬂ'o— wfo] & Fo] Fhefol 79 brix 7} HEE A9t F

Fatgon  FEde  -40C9  ¥ail(Ultra-Low
Temperature Freezer SANYO MDF-US0V, Tokyo,
Japan)e] Htst Ao AR8-3FSATt

3. ™At =&Y HIt oMo M=

T712F b2l e] Az e A AT (Lee et al., 2010)
£ 71E2= ston, duads Bele] S5, TEE
<21y, T7IRFEHY s 24 F widnE 2
she] ThalE A|lzakdet. F71AF ok e gkl ulgi)
<Table 1>, A|zHL [Figure 1]o] A8kt 9%
55502 32meshol] F W UlE] RESe) AREEEeH
H|ARE Fate] w3l 5032 afgltt. 7717k 5

Fll‘

o] 21
F W TR WIEL 45 oo W] Fpo] AR
Ntol W woft 21717k ARBHES: 203] whEste]

2121 pore size: 2.5%1 cm)ol| &8 Hlo} th]& A%
aFolrh. AlxgE o2 [Figure 2]9F 2t}
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(Table 1) Formulas for the manufacture of Dasik added with Lycii fructus extract

Ingredient (g)

Samples
Mung bean starch Fructooligosaccharide Lycii fructus extract
c’ 70 30 0
LD1 70 25 5
LD2 70 20 10
LD3 70 15 15

UC : Dasik added with 0% Lycii fructus extract
LD1 : Dasik added with 5% Lycii fructus extract
LD2 : Dasik added with 10% Lycii fructus extract
LD3 : Dasik added with 15% Lycii fructus extract

Sieving(32mesh)

l

Adding with fructooligosaccharide and Lycii fructus extract

l

Kneading

|

Pressing & Molding

l

Lycii fructus Dasik product

[Figure 1] Manufacturing process of Dasik added with Lycii fructus extract
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[Figure 2] Appearance of Dasik added with Lycii fructus extract
C, LD1, LD2, LD3 : See the legend in the Table 1,

(Table 2) Texture analyzer information

Condition of texture analyzer

Sample size
Pre-test speed
Test Speed
Post-test Speed
Probe type
Trigger force
Distance

Calibration

20x20 mm
2.0 mm/sec
1.0 mm/sec
1.0 mm
20 mm cylinder
Auto 50 g
5.0 mm

5 kg

2) pH, B& =4

pHol B+ 22 AR 3 g A FHdte] Gol2F=
on Mg o deHs F@ pHe pH meter (pH
meter 720p, Istek, Korea)2, F=+ D=4 (PR-32a,
ATAGO, Japan)& o]&3l] 33] ¥kE. A5t Hahs
] L=

A= =217 (SP-80, Denshoku Co., Japan)S AM&3}
o Z+ Ao Mg =T Hunter AAQ
(Lightness), 2|2 =(Redness) 3! S %(Yellowness)E #|
AleF= L, a 9 b gho 2 VeRfSlaL, 22t 33] vkE &4
ste] 1 Fetgko 2 JERfIc) ofw) 37 ¥H(standard
plate)?] L, a, b value= 93.53, 0.28, 0.499]3ic}.

W

4) =7

Ay

7

T7IAEE H7E gAY 223 542 Texture
analyzer(TA-XT2, Stable Micro system Ltd., England)=
o]-83Fe] TPA(Texture profile analysis)E 2AI5F 0. H,
158 wHE 24 5 O Jugs FHoEloh Texture
analyzer®] =% A] ¥o]7 Force time curve25E] A%
(Hardness), ¥+2%J(Springiness), -3-%%J(Cohesiveness),
77(Gumminess), *314(Chewiness)S =743}.0.1

ZAZ AL <Table 2>9} 7t}

5. IR F£&H HI} ClAlol shitst M -}
1) & dA=3E

T71A 2] & HlEmslEEe Amous et al.(2001)9] W
HE FAste] 243tk FEE 500 uLs F3ke] 2N
Folin-Ciocalteu A|¢F 50 pLE 7}ata 2ol 387k vt
2|8+ &, 20% Na,Cos&l 500 uLE 713k E3tele 25°C
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TNR F=EHS HFIIE crlol EXEY I eHtst 2ot 5
oA TAIZE Bt A3 o] &3l 100 tLE 3 7 ARole] S8= AolE HE-&(%)=E YERSICE
3} & ELISA(Tecan Infinite M200 Pro, GreenMate Bio,
Seoul, Korea)& ARg-3Fe] 725 nmol|A FFEE =43} free radical A&7 #AJ(%) = [(1 - ¥+&-7-2
Gt =¥ S EE tannic acidE o83} FTFA TN ET S3%E]x100
< A8 F AsddS ARG o o F Al
2 mg/g HZ T3k 6. 2sH"I|
2) DPPH 2 27
Az TGS AeolN 17 BE 5 P
T71A 12l e] DPPHW ol 2]3t free radical A2ASA]S 7hol] ALg-EHITE Bl Qe st A1EeekelA
Brand-Williams et al.2005)9] ®H& Wt U3 2 st o gstaA 159S MAstgdon, A3 23
o] S48k 96 well micro plated] FEE°] =5 puxn ZAgrs A oXalnE Awsli on| 23S
Dose dependent 57 542 2p7he] 100 uLe] F52 - sale] el 3 o4 PP o2 Bed7le A5
0.1 mM DPPH ethanol &4 100 uL& 7}k 5 30 o} Ao gjst 298 wWAstaat A2} A2 Ato]o]
7t 2led]| "kx|sled 517 nmoll4] ELISA(Tecan Infinite AT Az ot ATEE 3ot Teurle] gu
M200 Pro, GreenMate Bio, Seoul, Korea)2 F3d%=5 = o A(color), 3KFlavor), THiH(Sweetness), Al
gakelct. o] W Tl AT ols e MEEE A (Sourness), Z2)7H(Texture), BHTaste), Aut=ol 7]5 %
L, free radical £718AE Thae] 218 o183k A (Overall acceptability)2] 7714 8-2-2 7}siolt). 7 &

i

Free radical 27 &4(%) = [(1 - 9379
FAE)/ET 2] FF=]x100

3) ABTS &tz &A%

T71A2]e] ABTSH ok &z &A% Jeong
et al.(2010)] WHHS WISl T3} o] 43T
7.4 mM ABTS &) 2.6 mM Potassium phosphate=

71k 5, 2447 Y5 EY 3 18] PBS buffer 2H-S
158 3Aste] 732 mmex] EFEE 0.700+0.03

(mean+SD) o 2 9r3=0] ABTS regent= AR-3F3Th A

ol ARrE & A4E Fol TRAYM, IR

AolE 31 33) W AAEs.

7. SAXzE]

B AReA dojzl A= FARRAE AZE o]l
SPSS 17.0 packageE ©]-8-3te] EAlstsint. A2}
BsH7He A9 EaHEX(one-way ANOVA)< 23]
odE FA8HAAL, et Q= 4-¢- Duncane| ths
He] ZAA(Duncan's multiple range test)S A3t

p<0.05 FFo 82 53t

. Ay 9 73z
Z3% ABTS regent 950 ulLe} FEE9 H%E Dose m. 2% 9 n3
dependent &7 343t Z¥7ho] F2E-5 50 ulLA Folst
o] 2leoja] 5EZF ¥k A|Z1 ¥, ELISA(Tecan Infinite 1. T7Ixt FEH0| detds
M200 Pro, GreenMate Bio, Seoul, Korea)ZS A}8-35}e] 214} ZZelo] eubgR Al Azk= <Table 353}
732 nmelX] FBEE S48 v AR A7l 3t
(Table 3) General compositions of Lycii fructus extract
Characteristi Moisture Crude protein Crude lipid Crude ash
aracteristics
(%) (%) (%) (%)
Lycii fructus extract 26.37+0.30 11.22+0.33 7.60+0.14 11.02+0.61
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2oy IAEEde FRIEFS 2637%, e

11.22%, ZA-2 7.60%, 232 11.02%0°]3c}.

2. IR F&EH9| & Hl=§, DPPH, ABTS

T2 F2He] F H=d, DPPH gtz &A%,
ABTS gtz &A% %73, A= <Table 4>3} 2t} +
712 FE2HE 5 ¢ ¥ F Al 123.30 mg/g,
DPPH= 89.93%, ABTSE 92.65%= #4= it} Cho
et al.(2005)°] ATolx 7712 EFEFEES] T Asd
Zk2 9.5 mg/g, Shon et al.(2008)2] Aol F7|AF &
FEEY T s 190 mgge g SARHAET &
AT E2AHE Z FEdeke B2 3 To] Aoz
Cho et al.(2005)3} Shon ef al.(2008)¢] Z}Hc} =7
e

2. TR &Y &} cialo| EXED|

o
&

T FEAS Ah o) AR B A

<Table 5>9} 2t} okt 2AL2 Alg 3+ frojat
£ HolA| ot 77At FEH ] Hrko] Sk

AT o] tha E=A vkl ek Ee o
Z(C)0] 0.17%, AFH(LD1~LD3)o] 0.59~1.75%2]
o el vis] IR FEA 9 kel St
Srs ehild ko] 2 A0 R YERITHp<0.001).
Z3) 7o) sk 272 0.01%, 2¥TH(LD1 ~LD3)&
0.06~0.15%2] gro 2 7|2} FZNe| Hrlo] Z7}et
TF IETEE Frodom =4 YERITHp<O0. 001) ;L

N4 FEAe] AugR BAEste} vu ©, S

J

2) pH, B%

T712F F=9 H7F t2le] pHel 3% 54 A=
<Table 6>3} 2t} B A3e] pHEH dAH o= At
de] HLE JeRlItE 1At FEAE H7ehA] 2

(Table 4) Total polyphenol contents, DPPH and ABTS radical inhibition effect of Lycii fructus extract

Measurement Total polyphenols radical inl?ll:lfi]tjon effect radical iﬁhBigifion effect
(me/g) %) %)
Lycii fructus extract 123.30+0.86 89.93+0.72 92.65+0.04
(Table 5) General compositions of Dasik added with Lycii fructus extract
Characteristics ch LD1 LD2 LD3 F-value
Moisture(%) 15.91+0.41 15.96+0.39 15.98+0.12 16.19+0.14 0.54™
Crude protein(%) 0.17+0.05" 0.59+0.11° 1.24+0.05° 1.75+0.02° 335117
Crude lipid(%) 0.0120.00 0.0240.01 0.02+0.01 0.0240.00 2,07
Crude ash(%) 0.01+0.00° 0.06=0.00° 0.11+0.01° 0.15£0.01° 187.75"

c, LD1, LD2, LD3 :

2)a~ d

See the legend in the Table

- Not significant, = : p<0.001

Mean+S.D. (n=3), Value with different superscnpts in the row are significantly different at p <0.05.
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T\R FBUS MK Cpp

9]

i
A
&

=)
ot
=
ok
fob
e
~

HE=2(C)o] 42602 7P W #he BlaL, 7717 F
ZHo] Hrlo] VLR 4.79~4.972 UZRTHT}
U =2 pH@E Holw #ol4 Aols yehliit
(p<0.001). Park et al.(2012)2 712} B 7} f3t A
7oA pHE e/dd AlEe] b oftke] Aol =
nd g glua shglem ft W Alx Al 1A 2
Hhgol S7VEE pH7E frefHos A A=A
STl ol ¥ A7 Axkel dAJEH3It 53 Shon et
al.(2008)°] 717k FEE] 54 A7olM A IR &
FE59 pH7t 52, 52 717 & 552 pH 4.8
UERET 7 A7 Ade e I & FEE
o} pHat vIsE =2 YEhiIoh

o] Z4 A7 diFzro] 3.07 brix’ 2 7P W gk
S BT F2Y 15%= 3718 LD37} 3.33 brix' 2 3
7¥ol S71gtel w2t brix = SVt #-ol4 AolE B
F=u(p<0.001) o) F7|AF FEA H3 A 79 brix" 9]
Thas 733 whgto] el JFE vRIZle s Ak
Kang et al.(2003)%= 7712} W5 Aol 7712 FE&
o] Bl FFE VA At Al WiFHY PR} WS

3) Az

TR S A7 ohAe] A 54 Ay <Table
7>3 2k WE(Lghe thxTo] 89.042 Aol vs])
L FE Bylon, AFT(LD1~LD3) 76.14~68.74
o #os TPk S bl S S el At
&E Halth(p<0.001). A= (@gh)= tizo] 0.989f vt
& gh& Hel whd AYPF(LD1~LD3)e 5.87~9.249)
2 o= FoJH<l AolE yehlSla(p<0.001), B4
=bR)= TR FEES] W] SISt
of Wel =2 e Holw foH AolE uEhin
(p<0.001). Park et al.(2012)& 7717} B 47} f3}
Tl AAe} FATE F7RRE e Ikl g
7rEE=ol= Aot o)k f2|dH opuedt s
Az 4 F 7hdell o3 e s 1A B
Aol S7hdrs firkel agtt batol S7kstoitt

& 3ick

[ o o

4) =4

o] Gyt = SR AT e B AP E F T 29 H7F th2le] B4 574 A= <Table
dgk AE Bk 8>3} Ztt. th2lo] whsre theh gt v AR A
(Table 6) pH and Brix’ of Dasik added with Lycii fructus extract
Characteristics c? LD1 LD2 LD3 F-value
pH 4.26+0.02 4.79+0.01° 4.91+0.01° 4.97+0.00" 1,774.60""
Brix’ 3.07+0.06° 3.13£0.06™ 3.20+0.00° 3.33£0.06" 15.56"

1)C, LD1, LD2, LD3 : See the legend in the Table I.
2)a~d,

EE

" p<001, " p<0.001

: MeantS.D. (n=3), Value with different superscripts in the row are significantly different at p <0.05.

(Table 7) Hunter's color value of Dasik added with Lycii fructus extract

Characteristics ch LD1 LD2 LD3 F-value
L 89.04+0.18" 76.14+0.20" 71.73+0.24° 68.74+0.73" 1,433.06"
a 0.98+0.03* 5.87+0.09° 8.05+0.07" 9.24+0.12° 5,374.93™"
b 4.82+0.14 22.84+0.10° 27.33+0.16" 29.99+0.14" 20,681.19""

1)C, LD1, LD2, LD3 : See the legend in the Table I.

2)a~d,

™ p<0.001

: MeantS.D. (n=3), Value with different superscripts in the row are significantly different at p <0.05.

- 1223 -



8 st slnlstS|X| H|233 65 2014

ole] Agteo] Fa3h 2H8sh= Z=(Kim et al., 2008)
= TR 7] ZU1EE B ke Holn Ay
2k oA 2folg YERArHp<0.001). &3} S
tjZzro] AFH(LDI~3)el HlF] foHos 2 3
B Ao H(p<0.001), 7712k F2H o] Hrhgo] S/t
& w2 s Btk A3 A8e IR FE e
A7FFol 71 W2 LD37}F 7-2)4(p<0.001) 2= 717 5t
2 g Bolom IR Aol SUKE Reed)
AE Aog Yepitt

3. IR FEH HIt ciAlol st gy Hot

D Z A=

=\

T712F FE2A 7 tple] F dlsdd S A
[Figure 313} 2t} Zej9ls shehE2 SRR ohz)
7, okxfe} 7 2]EA o 22} YAMFEZA phenolics
hydroxyl7]& 7}A]7] wizell e 2 9 7]e} Ad) 24=
I Ak 4AS VA rlslad 5o Aedr)E
UE AoR deA o, Fudey, T, FE=
g st 5 ofe] Aej 9 okeld &5 e Aew
ad#x goH(Cuvelier et al., 1998; Naczk & Shahidi.,
2003). 7712 FEAS 7K thAle] & Alewdds &
A A¥, tzFo] 471 mg/g, AFF(LDI1~LD3)e
31.53 mg/g, 66.14 mg/g, 69.67 mg/gS & Z=ZNo] A7}
o] S7FrE gzl vlsl APT(LD1~LD3)¢| &
H=ohde fojdos zolxlth

[e]

—

P

(Table 8) Texture characteristics of Dasik added with Lycii fructus extract

Characteristics ch LD1 LD2 LD3 F-value
Hardness(g) 45,771.1941,072.59”  39,297.69+1,297.14"  25240.13+1,048.61°  22,439.56+1,177.99"  1,381.04
Springiness 0.32+0.01° 0.30+0.03" 0.19+0.03° 0.17+0.04 119.68"
Cohesiveness 0.36+0.02" 0.35+0.02° 0.25+0.01° 0.23+0.04 121.18"
Gumminess 16,247.39+720.65"  14,223.98+790.45°  6,456.14+472.67°  5345.16+449.55'  1,156.42""
Chewiness 5,475.63£222.70°  4,568.78+213.59°  1,288.63+186.18°  955.26+129.47° 2,195.30™"

C, LDI1, LD2, LD3 : See the legend in the Table 1.

2)a~d,

™ p<0.001

: MeantS.D. (n=15), Value with different superscripts in the row are significantly different at p <0.05.

d
[=]

]
[=]

n
(=]

e
(=]

w
[=]

=]
Q

=
(=]

Total polyphenol contents({mg/g)

(=]

a
}
L=
C
L - . .
c LD1 LD2 LD3

[Figure 3] Total polyphenol contents value of Lycii fructus
extract Dasik with different recipe,
C, LD1, LD2, LD3 : See the legend in the <Table 1>.
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2) DPPH 2 &A%

7712k 24 7} t44]e] DPPH 2}tz &5 54
A= [Figure 4]0 Yep ST DPPH 2tz 2752
A12¢] flavonoids 2 polyphenol’d &2 Sof o3l it
3} 24go] AzolH, FjlE sigtE2 EHel wet o
£ o7 2AGTES Boli HAAE -E Aol wet
77] o& rsledS yEebdtiHeo et al, 2001;
Hertog et al., 1993; Park et al., 2006). 77|} t}2]¢]
DPPH 2}t|Zr &5 x| 27T%= 7P W2 @
BT F71A FE8 7 AT LDI1o] 40%, LD27}
65.25%, LD37} 65.34%9] #ko 2 F=o Hrlsko] 7}
rE fojHes Jerit. &, 599
H7VeFol 78 @& LD37} DPPH 2htjZt &7 5] 713

L
(¢

o [e)
=2 #s

7lom, &0 2 LD2, LDI o2 Yeh} 7714 3%
Ae] Hrjeko] b= 27850 & AR BT
¢t} Shon et al.(2008)¢] Aol Hx F7|A} F25
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[Figure 4] DPPH radical inhibition effect(1,5625 pg/mL) of

Lycii fructus extract Dasik with different recipe, Vit C standards

sample(15.625 pg/mL - 70.89%) at the DPPH radical inhibition effect of Lycii fructus extract,
C, LDI, LD2, LD3 : See the legend in the Table 1.
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[Figure 5] ABTS radical inhibition effect(2,500 pg/mL) of Lycii fructus extract Dasik with different recipe, Vit C standards
sample(500 1g/mL-93 46%) at the ABTS radical inhibition effect of Lycii fructus extract
C, LDI, LD2, LD3 : See the legend in the Table 1.
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7} 83.27%= 712k FE o] S wet frolHow
=2 3l vERLE Cho et al.(2005)2 712k
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Bk glzo] 3.0002 7 A 3
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o 10%E A7}k LD27k 3.800.% 714 &2 Zhe wiol
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(Table 9) Sensory evaluation values of Dasik added with Lycii fructus extract

Characteristics cV LD1 LD2 LD3 F-value
Color 3.13+1.76% 423+1.25° 5.10£1.2° 4.90+1.35% 11.88"

Flavor 2.93+1.081° 4.40+1.57° 4.87+1.46" 4.37+1.96° 8.791""
Sweetness 4.33+1.45 3.87+1.41 3.67+1.21 3.37+1.40 2.632N8
Sourness 3.00+1.20° 3.17+1.53" 3.67+£1.58" 4.47+0.86" 7386
Texture 2.53+1.50 3.20+1.54 3.37+1.67 3.47+1.33 2304

Taste 2.47+1.38° 3.07+1.26™ 3.80£1.32° 3.10£1.51® 4.728"
Overall acceptability 2.97+1.22° 3.73+1.36"™ 4.43£1.65" 3.27+1.62° 5.635"

c, LDI1, LD2, LD3 :
2)a~ d

See the legend in the Table 1.

ok

: Not significant, .p<0.01, : p<0.001

Mean+S.D. (n—3) Value with different superscripts in the row are significantly different at p<<0.05.
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A7Vo] F71a4E A¥FHLD1 ~LD3)o| ol H|
8] Egkon, pHe} Bk TR} FE9 ] Mol F
Vs SRRt AlE 2 f9F zele Bt
(p<0.001). F71#F th2le] F =g &4 29 dz2
2 471 mg/g, AF(LD1~LD3)< 31.53 mg/g, 66.14
mg/g, 69.67 mg/gC 2 thxwtol nls) AEwe] & HE
ghFo] =7 4=k DPPH 2tz 2752 =59
o] H7}eFo] 714 B LD37} 65.34%2 71 Eqkom,
tzo] 27%= 718 v &84S Kotk ABTS &tz
7% 24 A3, g xTo] 38.85%, AFH(LD1~LD3)
o] 53.6%, 80.50%, 83.27%% T71x} FZH o] F7}3}o
we} 2 SRS YEith S irE 23 A, @
n), g AAA 7sEs 7R 22 10%E A7k
LD27} fojHoz 7P £2 H7FE With(p<0.001).
ool A, 771 FEHE thlel| Hrlste] Az Al
7154 B35 Z2te AARA ThsAde] EelEden o
2 Az Al F7IA FE= 7S T Tl sk
10%% H7Fehk= Zlo] uhezsslct.

FAe : 7717, 3, FRASA, deHrl st
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