KOREAN J. FOOD SCI. TECHNOL. Vol. 45, No. 1, pp. 53~58 (2013)

http://dx.doi.org/10.9721/KJFST.2013.45.1.53

|>

HX| Ho|3o| EX

KOREANJOURNAL OF

IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

Ad

ol 5IALSE A

X Ol

Am

SRR ES
L EC EERES L

Quality and Antioxidant Properties of Sponge Cakes
Incorporated with Pine Leaf Powder

Seo Eun Lee and Jun Ho Lee*

Department of Food Science and Engineering, Daegu University

Abstract The effect of baking on the physicochemical and sensory properties was investigated using a model system of
sponge cakes incorporated with pine leaf powder (PLP) as a value-added food ingredient. PLP was incorporated into cake
batter at 5 levels (0, 2, 4, 6, and 8%, w/w) by adding an equivalent amount based on the weight of wheat flour. After
appropriate mixing, sponge cakes were baked at 170°C for 30 min in an oven. The baked cakes were cooled to room
temperature for 1h prior to all measurements. The pH, moisture content, specific volume, height, volume index, and
symmetry index decreased significantly with the increase in PLP content (»<0.05). On the contrary, specific gravity of the
batter and baking loss increased (p<0.05). The lightness of the cakes decreased, whereas redness increased significantly
with the higher amount of PLP in the formulation (»<0.05). Hardness also increased significantly (»<0.05). Both total
polyphenol content and DPPH (1,1-diphenyl-2-picryl hydrazyl) radical scavenging activity increased significantly by the
addition of PLP (p<0.05). The consumer acceptance test indicated that the addition of PLP up to 4% did not cause a
significant unfavorable effect on the consumer acceptances in all attributes. The sponge cakes with 2-4% PLP would be
recommended with respect to the overall acceptance score while taking advantage of the functional properties of PLP

without sacrificing the consumer acceptability.
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Table 1. Formulations of sponge cakes prepared with pine leaf
powder

Pine leaf powder level (%)

Ingredients (g) 5 5 2 p .
Wheat flour 250 250 250 250 250
Pine leaf powder 0 5 10 15 20
Whole egg 450 450 450 450 450
Sugar 300 300 300 300 300
Salt 2.5 2.5 25 2.5 2.5
Butter 50 50 50 50 50

2HX| FAo|39| M=
&9 BUs UK 29A Aolae wizHl= Table 13 7
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AolZo] Ry xS (volume index) Z A A X 4 (symmetry
index)= Alo]329] BFY FEE dHORE A& Fof] AACC
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(VLUU ST600, Samsung, Seoul, Korea)S AME-3sIH oM, 72 A
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o A= vaskgr.
L

74 &= (Hardness)= Advanced Universal Testing System(LRXPlus,
Lloyd Instrument Ltd., Fareham, Hampshire, UK)S ©]-&3to] 4
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71 wjmitt 285 o]&ste] PHE FEE] AL F HAAE AA

=5 SRl

S Xe|

Ad A= SAS 9.1(SAS Institute Inc., Cary, NC, USA)(14)Z
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Table 2. pH, specific gravity, moisture content, and baking loss of cake (or batter) as affected by pine leaf powder

Pine leaf powder level (%)

Properties
0 4 6 8
pH (cake) 8.68+0.01° 8.40+0.01° 8.14+0.02° 7.84+0.01¢ 7.75+0.02°¢
Specific gravity (batter) 0.41£0.01° 0.46+£0.07° 0.58+0.02° 0.74+0.03* 0.79+0.02*
Moisture content (%) 35.67+0.61° 34.96+0.40° 34.50+1.81% 32.10+£2.18™ 31.714£3.72°
Baking loss (%) 12.08+0.26° 12.99+0.04¢ 15.74+0.05¢ 17.0420.06° 17.11£0.01°

“*Means within the same row without a common letter are significantly different (p<0.05).

Table 3. Specific volume, height, volume index, and symmetry index of sponge cakes as affected by pine leaf powder

Pine leaf powder level (%)

Properties
0 4 6 8
Specific volume (mL/g) 3.16+0.07* 3.16+0.11° 3.10+0.02° 2.85+0.03° 2.53+0.00°
Height (mm) 64.53+0.31° 63.75+0.46" 61.94+0.59° 59.16+0.54¢ 53.60+0.50°
Volume index 169.46+0.90° 168.66+0.36" 166.60+0.77° 156.54+0.63° 142.41+0.87¢
Symmetry index 23.16£1.72° 21.45+0.61° 20.29+0.77" 19.17+0.53° 14.91£0.16°

“*Means within the same row without a common letter are significantly different (p<0.05).
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Table 4. Color characteristics of sponge cakes as affected by pine leaf powder

Pine needle leaf level (%)

Properties
0 2 4 6 8
L* 81.12+0.74 65.05+0.40° 61.38+0.45° 56.38+0.68° 54.33+0.58°
a* 1.01+0.22° 2.64+0.10° 3.62+0.11¢ 4.05+0.11¢ 4.39+0.14°
b* 35.56+0.46" 26.35£0.21° 26.44+0.33% 26.52+0.50 26.93+0.33°

**Means within the same row without a common letter are significantly different (p<0.05).

Pine leaf powder (%)

Fig. 1. Visual comparison of sponge cakes incorporated with different levels of pine leaf powder.
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Fig. 2. Hardness of sponge cakes as affected by pine needle
powder. Means without a common letter are significantly different
(»<0.05).
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Fig. 3. Total polyphenol content of sponge cakes as affected by
pine needle powder. Means without a common letter are
significantly different (p<0.05).
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Fig. 4. Effects of DPPH radical-scavenging activity of sponge
cakes as affected by pine needle powder. Means without a
common letter are significantly different (p<0.05).
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