J Korean Soc Food Sci Nutr
41(11), 1515~1520(2012)

szl - v - g0l - 2
'Ettyst
M cyst

HEREL DR
http://dx.doi.org/10.3746/jkfn.2012.41.11.1515

Quality Characteristics and Antioxidative Activities of
Acorn Starch Mook Added Spirulina and Soy Protein
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Abstract

This study evaluate the quality characteristics and antioxidative properties of acorn starch mook containing
spirulina (0%, 0.5%, 1%, 1.5%) and soy protein (3%). The pH of acorn starch mook containing the spirulina
and soy protein decreased with increasing amount of spirulina decrease in pH means an increase in acidity.
In addition, the moisture content was 87%. The lightness of acorn starch mook containing spirulina and soy
protein decreased with increasing amount of spirulina and soy protein. The L and a values of the Hunter color
system were decreased significantly increasing spirulina content, and the b value increased. In contrast, with
increasing spirulina and soy protein content, the L. and a increased significantly and the b value. Texture analysis
revealed higher hardness and springiness of acorn starch mook containing spirulina than the control. The total
phenol content was highest in the acorn starch mook containing 1.5% spirulina and 3% soy protein. The anti-
oxidant activities of the acorn starch mook containing spirulina and soy protein increased with increasing amount
of spirulina and soy protein. The ICso value of 1.5% spirulina and 3% soy protein was 166.2 mg/mL for DPPH.
The results of the sensory test were best in the acorn starch mook containing 1% spirulina.

Key words: acorn starch mook, spirulina, soy protein, antioxidantive activities. sensory value
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Table 1. Recipe of acorn starch mook preparation (unit: g)
Samplesl) Acorn Spirulina Soy' Distilled

powder protein water
Control 80.0 - - 720
S.M1 79.6 0.4 - 720
S.M2 79.2 0.8 - 720
S.M3 78.8 1.2 - 720
S.S.M1 77.2 0.4 2.4 720
S.S.M2 76.8 0.8 2.4 720
S.S.M3 76.4 1.2 2.4 720

YControl: Acorn starch mook added with spirulina 0%, S.M1:
Acorn starch mook added with spirulina 0.5%, S.M2: Acorn
starch mook added with spirulina 1.0%, S.M3: Acorn starch
mook added with spirulina 1.5%, S.S.M1: Acorn starch mook
added with spirulina 0.5% and protein 3.0%, S.S.M2: Acorn
starch mook added with spirulina 1.0% and protein 3.0%6,
S.S.M3: Acorn starch mook added with spirulina 1.5% and
protein 3.0%.
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Lee 5(16)914 3% o4 ¥ @wdo] THHEES 27|
WA 714 e sl tEaE e e 392 s

T2 szt

I F Y, g FaS HUlste] Az RER R §
B sl FHo|A 8 =4 7] (Sartorius, Gottingen, Ger-
many)E AHE-3te] SA3H o, 33 MHEAHS 5] ¥
THOZE HERH S

pH & A

pHE AOACOT)HE AHE&3ld A8 10 goll S/ 40
mLE ¥ 7238} AJAT 3,000 rpmell A 1583 YA &
3 & AR AS 3] pH meter(420 Benchtop, Orion Re—
search, Waltham, MA, USA)Z &43l3th 2t=+= AOAC
ANHS H&ste] A8 10 g& 38 40 mLe /TS H7}
sk 5 3,000 rpmollA] 1587F A4EE] st 4 A 10 mLE
# 3t 01 N NaOHE ©]&, pH 837H4] =&3l=v] Hagh
0.1 N NaOH%(mL)% lactic acid 3F3(%)0. 2 $Halslo] 7
AAE(%, w/w)E EA AT

A

M e = M2A (Digital color measuring/difference cal-
culation meter, model ND-1001 DP, Nippon Denshoku Co.
Ltd., Tokyo, Japan)E A}F&3}le] Hunter LZH(W =, light-
ness), agk(A M=, redness), baL (B %= yellowness) S 43
e SAste Pago 2 et 2 E8 ARS 58
AlA Tdgst = HJEHHH(G.0x1.2 cm)oll FHof =g
=743} ). Standard color value= L3k 9042, agt 0.13, bgk
34191 calibration plate® X&F° =2 Al&3F4th

Ef&o 27 943 &7/(AE 40x 2] 1.8 cm)
o Yol =4S 231 193 A2 &3 th texture ana-
lyser(TA/XT?2, Stable Micro System Ltd., London, UK)&
AF8-3F] probe(®3 mm, cylinder type) S A< 23] 23}
RS W FojAE F-AZF FHAo2RE
A (springiness), &34 (cohesiveness), ‘Q 3] A (chewin-
ess), 3 & A (resilience)S FA3ANoH, F 53 =431
Hds AHESATH AlREE T 5 AL %)\’47} A= Al
Qs 5ol AEE o] tigh Wit ghs A8t Texture
Table 29} Zth.

74 = (hardness), &

analyser®] Z71-&

DPPH(1,1-diphenyl-2-picrylnydrazyl) radical 27
A& 15 goll methanol 50 mLE ¥ ¥ 15A1%F o &
w93 oS 3,000 rpm o E 4°Coll A 1087t

7 4 HE evaporatorZ &l E FLEto] F
o FEE 10 mg‘:L 1 mL methanol& 3 7}35F]
5 SHE Az AE &



Table 2. Instrumental condition of texture analyzer

Test type TPA
Measuring type Two bite compression test
Pre test speed 5.0 mm/s

Test speed 5.0 mm/s

Post test speed 5.0 mm/s

Test distance 30.0%

Time 0.5 m/s

Trigger type Auto 10 g
Distance 30 mm

Probe 25 mm

A ZE&d 50 ploll 1.5x10™* mM DPPH €9 150 uL&

7Fekal 3048 Foll 333 =74(352, Pharmacia Co., Kyoto,

Japan)Z ©] &3t 515 nmoll A FRES SHston,

Oz 27%5(%)% Thee] o= AxNd gg 7t

gz A g AFAA guZ A7 5ol 50%7}
t 559 [Cos F3FATh

Abspppr — AbSsample

= - x 100
AbSDPPH

Free radical
scavenging effect (%)

=% 10 mg% 1 mL PBS bufferg 37}3}
o§ 10 mg/mL, Folin-Denis O 16 mL, Na:CO3 0.3 mLE ¥
Ao A 30E7F A7l T 760 nmoll A FEEE =
Aok 59 F ZHHE FFE 73] Ast] FFEEEAE
tannic acidg AF8-3}A T}

-

A9

23 (color), 74 &= (hard-
2=} (bitter taste) 2+ A (springiness), Bl & 5k (fish
smell), A3 % (preference) 32 14 wj-$ 2t}FE 94

T Fo= stk

SHXz

A3 Axte SPSS 18.0(Statistical Package for Social
Sciences, SPSS Inc., Chicago, IL, USA) software package
& o]l &3t At SACl A A2 33 WHEA s &
AR (ANOVA)SH] f2lAo] e Z$9l= Duncan?

ZW 9 A4 (Duncan’s multiple range test) 0.2 A E7F9]
qaHE S 3G Hp<0.05).
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Table 3. pH and acidity and moisture content of acorn starch
mook added spirulina and soy protein

Samples” c é\fgﬁgu{f/o) pH Acidity

Control 89.0+0.2° 561+0.01  0.043+0.005°
S.M1 86.6+1.0° 5.72+0.01" 0.06£0.006°
S.M2 875+0.6™ 557+0.01°  0.07+0.002°
S.M3 ]7.7+0.4° 533£0.02"  0.075+0.002°
S.8.M1 87.3+0.2%" 6.03+0.04*  0.052+0.002¢
S.S.M2 87.2+40.3" 566+0.03°  0.073+0.002"
S.S.M3 87.7+0.2° 522+0.03%  0.096+0.002°

All values are mean=+SD.

“Different superscripts are significantly different by Duncan’s
multiple range test at p<0.05.

1)Samples are the same as in Table 1.
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Table 4. Hunter's color values of acorn starch mook added
spirulina and soy protein

Samples” L a b

Control 31.45+0.03"  439+0.09"  66.73+0.03"
SM1 2872+0.05"  2.58+0. o4L 69.124+0.04°
S.M2 265140047 1.47+007%  71.17£0.04°
S.M3 25.63+0.02°  0.92+002°  71.99+0.02°
S.S.M1 27.04+0.01°  267+0.03"  70.67+0.01¢
S.S.M2 25.67+0.02°  155+0.06"  71.94+0.02
S.S.M3 24834001  1.05+0.06°  7257+0.25°

All values are mean=*SD.

“Different superscripts are significantly different by Duncan’s
multiple range test at p<0.05.

1)Sampl-es are the same as in Table 1.
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Fig. 1. DPPH radical scavenging activity of acorn starch mook
added spirulina and soy protein. Data represents the means =
SE. Values with same superscript are not significantly different
by Duncan’s multiple range test at p<0.05. Samples are the same
as in Table 1.

& = &g
E 3L tannic acidE EFE Yoz 3l A3 A4
FHAo2RE F HEFHS B 1 A= Fig

29} 2o} 2922y 05% F7F A 1,736.0 mg/mLol A 2=
2 15% H7F A= 26672 mg/mLE Eolx o,
)T ekl 3959} A9 22} 05% H7t A 1,9885 mg/mLol

A 2328y 1.5% F7F A 2901.2 mg/mLE F718t T
Fed b 222 te] o] F7EFE )

s FFol =2 Ao Y AEAY HE HES
benzoic acidZ cinnamic acid®] flavonoid @ €] JE =
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Table 5. Texture properties of acorn starch mook added spirulina and soy protein

Samplesl) Hardness Springiness Cohesiveness Chewiness Resilience
Control 482.8+33.9% 1.01+0.02° 0.95+0.03° 456.6+27.5 0.69+0.03™
SM1 495.3+18.3" 0.95+0.02™ 0.95+0.06 4445477 0.65+0.02¢
SM2 507.3+18.3" 0.96+0.02™ 0.93+0.01° 45534215 0.69+0.02"
S.M3 489.7+35.7° 0.98£0.02" 0.95+0.01° 450.2+33.8" 0.71+0.03"
S.S.M1 476.3+14.1° 0.98£0.02" 0.95+0.00° 441.0+17.8 0.69+0.02®"
S.S.M2 497.8+22.1° 0.97+0.02" 0.95+0.02° 456.3+25.4* 0.66+0.04¢
S.5.M3 457.6+165" 0.9340.04° 0.92+0.01° 395.0+21.7° 0.63+0.02¢

All values are mean+SD.

“IDifferent superscripts are significantly different by Duncan’s multiple range test at p<0.05.

1)Samples are the same as in Table 1.
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Fig. 2. Total phenol content of acorn starch mook added spir—
ulina and soy protein. Data represents the means+ SE. Values
with same superscript are not significantly different by Duncan’s
multiple range test at p<0.05. "Samples are the same as in Table
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Table 6. Sensory characteristics of acorn starch mook added spirulina and soy protein

Samples” Color Hardness Bitter taste Springiness Fishy smell Preference
Control 42+1.3° 36+15" 50+1.8" 41+1.4° 36+1.7° 32+1.2™
S.M1 51+1.1% 37+13 3.6+2.0 53+1.8" 50+1.6° 49+15°
S.M2 6.2+1.2" 42416 4.4+15% 58+15" 6.3+0.8% 42+16%
S.M3 75+09° 51+2.1 45+2.0% 59+1.1° 65+1.8 33+15™
S.S.M1 5.7+0.8 43+13 5.0+14% 50+15% 51+1.2% 29+09°
S.S.M2 58+1.4% 41+1.2 51+1.7% 59+2.1° 55+1.2% 26+1.0°
S.S.M3 7.140.9% 44+13 5.4+16% 58+1.6" 6.1+1.3" 2.2+0.8

All values are mean=*SD.

““Different superscripts are significantly different by Duncan’s multiple range test at p<0.05.

NS: Not significant.
1)Samples are the same as in Table 1.
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