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Quality Characteristics of Castella Prepared by Substituting Sugar with Stevia Leaf Powder
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Abstract

This study was carried out to evaluate the effects of stevia leaf powder on castella quality, Castellas were prepared by the
addition of 0, 3, 6, 9 and 12% stevia leaf powder on sugar. The weight of castellas with stevia leaf powders ranged from 126.0
~128.0 g and that of the control was 130.5 g. The volume of the castellas prepared by adding stevia leaf powder was 710.3~
745.0 mL and that of the control was 756.3

leaf powder. The Hunter L and a values of crumb and crust of castellas decreased, whereas b values increased with the addition

mL. The height, specific volume of castellas decreased with the addition of stevia

of stevia leaf powder, The hardness, cohesiveness and chewiness increased with the addition of stevia leaf powder, whereas
springiness decreased, The sensory quality of the 6% stevia leaf powder castella tested by flavor, taste, moistness and chewiness
was better than that of the control, and overall acceptability of the castella with the addition of 6% stevia leaf powder was the
best.
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Table 1. Components of stevia leaf powder (100 g)
Components
Energy (kcal) 337
Moisture (%) 8.7
Fat(g) 33
Protein (g) 19.2
Carbohydrate (g) 57.5
Fiber (g) 283
Sugars (g) 5.5
Translipid (g) 0.0
Linolenic acid (mg) 597.3
Cholesterol (mg) 0.0
Vitamin E (mg) 1.4
Ca (mg) 4764
Mg (mg) 317.1
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Table 2, Formulas for stevia leaf powder castellas (Unit: %)

Ratio of stevia leaf powder on sugar (%)

Ingredients
0 3 6 9 12
Wheat flour 24 24 24 24 24
Sugar 12.8 12.42 12.03 11.65 11.26
Stevia leaf powder 0 0.38 0.77 1.15 1.54
Egg 512 512 512 512 512
Milk 5.1 5.1 5.1 5.1 5.1
Butter 5.1 5.1 5.1 5.1 5.1
Emulsifier 1.5 15 15 15 15
Baking powder 0.3 0.3 03 0.3 0.3
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Table 3, Weight, volume, height, specific volume and baking loss rate of castellas with various levels of stevia leaf powder

Ratio of stevia leaf powder on sugar (%)

Items
0 3 6 9 12
Weight (g) 130,5+4.04™ 128,04+2.82° 128.3+2.50" 126.8+1.50° 126,0%1 30°
Volume (mL) 756.3+3.21° 74504500 735.4%5.51° 724.7+4.51" 710.3%5.60"
Height (cm) 11924155 10.00£1.56° 9.10+1.24 9.06+1.20" 8.58+1.08"
Specific volume (mL/g) 5.78+0.21" 5.74+1 20" 5.72+1.05" 5.73+1.10" 5.64+0.98"
Baking loss rate (%) 13.10+2.31° 14.66+1,06” 14524030 15524083 15.58+0.73"

1)Mcz;miS_DA

Values with different superscripts (a, b, ¢, d, e) within a row indicate significantly different at  p(0.05.
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2 fodoz 7AaHom(p0.05), FNUE bt RT YS 1999). TSk wk= A FAE 77 & A F F7A
22,66, ZHH|o}Sl BuF HILFoAE 24.24~6,060.2 H7HE wojo} Bul7} fA1E & 9lom, o] 7|xEe] AL A
o] TIIEFE FATTL F7FFHATHP(0.05). o] Ax7l 2&5E FEEta, 274 IR, VAR
ZgH]o}l S Hrhek A9 2gHlofe] Eido] wE S0 57, AZHA o3 g vk Srhlee SWOF Kang
AEo Aol kg F Fow AAEHM, vRIVIAR crumb Cs 2005). <j¥d #FE Fu fFae A Auet A
o Holx JFE F Ao HITh zHuol I Ay} o] g (Hong HY 2009) B AFZEE Qg 276 o &
F7) A7 (Hong V) 201DelM H7bEe] S7k2 Wwrh g el offt 73] Fof Adf(Chen H T 1982) FFl < A
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Table 4, Color of crumb and crust of castellas with various levels of stevia leaf powder
Ratio of stevia leaf powder on sugar (%)
tems
0 3 6 9 12

L 54.56+1.17" 4526189 4173082 39.75+0.58" 38.2840.55°
Cumb  a -0.76+0 38 -1.74+0 40° -2.39+0,37° 3204036 -4.60+038"

b 17.69+1.11° 19.96+0.62" 22.30%0,35° 22.78+0.57° 23.90+0 48°

L 42.03+1.04" 41,0240.59° 404010 88° 38524053 36.7710.47"
Crust  a 10.12+0.51¢ 8.45+0 37 7.8840.35™ 738+02" 6.90+0.48'

b 22.6621.15° 24.24:+1 47° 24.86%1.63" 24974155 26.06£1.31¢
1)MeaniS,D‘

Values with different superscripts (a, b, ¢, d, e) within a row indicate significantly different at p<0.05.

L Lightness(white:+100~black:0)
a: Redness(red:+100~green:-80)
b: Yellowness(yellow:+70~blue:-70)

S 2 F 22 83 A A 207 A 235 (2013)
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Fig. 1. Cross section of castellas with various levels of
stevia leaf powder,
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o] ¢F(Hong Y] 201D E H7lE Z7t2 Awr) 07}?&
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Table 63 2t} 7h=de} Ade] Ao dizTo] 452 7}
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Table 5, Texture properties of castellas with various levels of stevia leaf powder

oms Storage Ratio of stevia leaf powder on sugar (%)
days 0 3 6 9 12
Hardness 0" 1840107 A2.38+0,03° %3 50+0,05" "3 94:+0,28° 24 08+0,15°
(kg/cm’) 1 53 44+0.21° 53 .54+0.11* 54.27+0.06" P4.7140.16° 55 360,22
3 “4,52+0,26" 5.13+0.98" 5.36:0,09" ‘5724117 ©5.85+1.20¢
Springiness 0 93,7241 .74° $93.16+1.22° %91.91+1.63 290, 32:+1.04” 587 7412 47"
(%) 1 B91 88+0.38" Bo1 67+1.98 P91 10+1.74" "88,65+3 3" P85 58+1 27"
3 489 5240 56° 187 7410 64° 486.35+1.86™ 486.39+3 28" 483 87+0.65"
Cohesiveness 0 81.07+4.75" 483 02:+1 33" 83 3742 16" 483274206 "87.99+4,14°
%) 1 79,7043 18" 81,25+2.64" 80.5242.19" *83.43+0.45" P83 57+1 82"
3 2787241 32 83 774498 815242.83° *80.4312.15" 81324218
Chewiness 0 #334.38+13 49" #385.81+10.93” 75869435 24° %617.73439.62° %666.26+16.54°
(@ 1 420 4511199 #594.21+13 29 5720 75+22.82° 786,558 89" 835 67413 37
3 57304242 46" 730.39+20.27" B761.64+10.05™ "812.09+31.42° #871.56+29.08°
”Sample processing 1 hr after manufacture
Z)Mearﬁ_LS,D‘

Values with different superscripts (a, b, ¢, d, e) within a row indicate significantly different at p¢0.05.
Values with different superscripts (A, B, C) within a column indicate significantly different at p(0.05.
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gol] #do] B AHAES] 7FA AFE e FF S Table 6. Sensory evaluation of castellas with various levels of

Ay Fzo] o HEC ¥ Fzof Y =3, F2dE) stevia leaf powder

T MBI WAl HrtEWA ™ Al digt 37

< yehd Zii’/]-(Hong HY 2009) & Agkolaln AzrEd) oms Ratio of stevia leaf powder on sugar (%)

= 6w H7lo] 3308 A, AR o7 AolE 0 3 6 9 12

e A gksron, mholMe= Al87F folde gisich 1 Color(outside) ~ 451088" 354120 33118 354097 4.0+129"

o gujol ghollA] iz HrkelA §9F 2polr) glo] Color(inside) 41095”25078 281073 38089 43+112°

i\—E'“HIO]'%I T'E]TUE]"% z—“ﬁlg—%oﬂ 597]'6‘}93\% H:H H]ﬁ;ﬂ H]—%—&}?} Flavor 5,0i1‘08“ 2‘94;1.04“ 3‘34;1_03“ 3_14;1‘19“ 2.4i1.122‘

ﬁaﬂ% _E%] Z@j CRREE . N Taste 28+121" 331095 35%¥066' 23+125" 29+1.03"

ﬁéj:‘fj Q6W;?7§Z;ZS}ZW;§; E]L 3069];‘%*:7 iﬁi Moistness  26+1.12° 3241217 385107 3551137 36£139"
AR TR T s Chewiness 324099° 28H124 334103 325090°  3.0+129°

(p€0.05). HP o H7kel B 330= Ekou A8 N N " ) N

Zroll FroAe HolA gron, Autzel 73 e thZETo) Shzii :;c;eptabﬂlfy 324136" 3041357 38069  3.1£132" 26%£1.19

2 ol Hul = ) T+
5.2, ZH| H_]O}-E T 7‘%7}%9] Cage 3.0, 3.8, 3.1, 2.6 Values with different superscripts(a, b) within a row indicate significantly
S8 0% 7kl 7P ETHp(0.05). AHHoR 2EH]o} different at p(0,05,
Q0 B 6 AE W ARHOR WA} FEo| o)
& W57t 29kt
B ATl zEulold]l el Hlgo] 3~12%2] WS, V. @°F gl H=
. =k ==

WAk A3t ou Wk Al vlad g AdE mge, o o
ga e AmAze] dAAd e WA H8G o
2 gAss o vEde doe ke oy st 59 dAauiRd 2apels 24 ol gd % 7Is A 7he
3 AFgon 1o tE AFZ AWEE Kim BR S(2000) da 7 flete] 2ERjoby EEE AW FFY 0, 3, 6,
3} Cho B F007)e AT WWARE ke ApmEy 0 R 1205 dAlsie] Tisdn g Al § advels v
AT MRS AEH Foz Pie W Azme SOl WE Jjade A 54, A, 22 % g
2o S ZUT YoM, LU/ EKwhak SHSF Moon ) T8 TE ZARHICL TEL d2T 1305 g, WS
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