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Antioxidant Activity and Quality Characteristics of Pine Needle Cookies

Hae-Yeon Choi

Dept. of Food and Nutrition, Sookmyung Women’s University, Seoul 140-742, Korea

Abstract

Pine needle powder has medical and functional uses. In this study, cookies were prepared using different
0.5%, 1%, 3%, 5% of pine needle powder. The total phenolic content was measured by the Folin—Ciocalteu method,
and antioxidant activity was evaluated by DPPH assay. The antioxidant activity was highly correlated with
the total phenolic composition of pine needle cookies (r=0.989). In addition, the quality characteristics of the
pine needle cookies were estimated based on the bulk density and pH of the dough, spread factor, loss rate,
leavening rate, color, texture profile analysis, and sensory evaluations. The bulk density of the dough and the
hardness, total polyphenol contents and DPPH free radical scavenging activity of cookies significantly increased
with increasing pine needle powder, while the pH of the dough, spread factor and L values of the cookies
decreased with increasing pine needle powder content (p<0.05). Additionally, the consumer acceptability scores
for the 3% pine needle cookie groups ranked significantly (p<0.05) higher than those of the other groups in
appearance, taste, flavor, texture and overall preference. Taken together, the results of this study suggest that
pine needle powder is a good ingredient for increasing the consumer acceptability and the functionality of cookies.

Key words: antioxidant activity, pine needle, cookie, phenolic compounds, quality characteristics

ME

49 (pine needle, Pinus densiflora)& = BFExQo =2
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71 A3l AFEEo] o3 ). £919) oFe]Zg-of i
gA(ANAE ABT, FHYE, sHAs, 18, H5A
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71 2 f718E, HEN R 59 st dEEo] FiE
e, £ FRHAE F terpene & 7~12% H& EA)
1 X3} Ado] Bo] FiEo ZHzEEY] EF 5
5 AATaL ZEE B85 B0 dEA dom,
phenol 3}3HE2 &9 AFAE 100 g T 1.305 go] 519
oty w312 ottt sk oh4). E3 tannine
ellagic acid®} catechin 59| A#o] £ AFAE 100 g
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Table 1. Ingredients of pine needle cookie (g)

Pine needle cookie
Control  0.5% 1% 3% 5%

Ingredients

Flour 400 395 390 370 350
Pine needle powder 0 5 10 30 50
Butter 280 280 280 280 280
Sugar 200 200 200 200 200
Salt 4 4 4 4 4

Egg yolk 116 116 116 116 116
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g g o AP AERE o]& AT

SR FF|9| & Hi=steE X sty =5
Al gl ZA: £UEL 1 gd ethanol 99 mLE 7}3}
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Fig. 1. Content of total polyphenol in pine needle cookies.
Different superscripts (a-d) indicate significant differences at
p<0.05 by Duncan’s multiple range test.
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Fig. 2. DPPH radical scavenging activity of pine needle
cookies. Different superscripts (a-d) indicate significant differ-
ences at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Correlation between total phenol content (mg
GAE/100 g) and DPPH radical scavenging activity (%) of
pine needle cookies. r=0.989 (Pearson correlation; p<.001).
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Table 2. Quality characteristics of pine needle cookies prepared with different additions of pine needle powder

Pine needle cookies

Ttem Control 05% 1% 3% 5% Frvalue

Bulk density (g/mL) 1.00+0.00" 1.02+0.02% 1.07+0.02° 1.20£0.02" 1.27+0.03° 1245

pH 6.11+0.01° 6.06£0.02" 5.97+0.02° 5.62+0.02 5.55+0.04° 234.85"™
Moisture contents (%) 4.43+0.33" 451+0.27 4.46+0.29" 452+0.42° 4.48+0.41° 0.04

Spread ratio (%) 6.52+0.13" 6.48+0.12" 6.39+0.11° 6.09+0.11 5.95+0.09° 34.27"
Loss rate (%) 11.08+0.66° 10.86+£0.97° 11.03+0.88° 11.57+0.44° 11.20+0.33° 0.94

Leavening rate (%) 100+0.0° 106.19+7.23" 101.77+11.42° 99.56 +4.42° 90.71 +4.42° 479"

Color L value 79.92+0.71° 71.15+1.22" 65.74+1.36° 57.11+1.35° 51.87+1.03° 461.43"**

a value -4.45+0.09" -55940.17° -5.8740.25° -5.0240.32" -4.8940.31" 26.67"

b value 37.71+1.15" 34.24+1.00° 34.224+0.94" 31.43+0.65° 29.74+0.83" 57.25™

Hardness 049.11+131.34°  865.39+117.00° 937.36+£168.38° 1127.88+137.62° 1250.60+205.68"  26.03™

"Mean+SD (n=5, but n=25 for hardness). “p<0.01, ““p<0.001.

YDifferent superscripts (a-d) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Table 3. Sensory evaluation of pine needle cookies prepared with different additions of pine needle powder

Pine needle cookie

Control 05% 1% 3% 5% Fvalue

Appearance 4.67+1.73" 5.00+1.12% 5.67+1.00° 5.33+0.71° 5.56+1.24° 1.05

Consumer Flavor 478+1.48" 511078  6.11+093" 578+1.09" 500+1.58" 1.94
s St‘;biﬁ . Taste 511+1.17° 544+101°  656+053°  644+08%  467+1.12° 6.59"
P y Texture 589+1.17"  578+£097"  667+050"° 556+0.88"  4.56+0.88° 631"
Overall preference 5224120  567£071"  656+053"  6.00£1.12"  4.67+0.87 557
Color 1.89+1.62° 289+1.17°  400+132° 544+073*  633+£071°  21.93™
Pine needle flavor 1.44+0.88¢ 3.33+1.00°  4.00+0.71° 533+050° 667050  63.76"
Characteristic Oily flavor 6.00+0.87° 478+120°  378+083°  256+1.01°  200+087% 2551
itensity ratin Roasted nutty 544+167"  578+067"  567+0.71"  433+150° 3.33+1.58° 5.88"
Y £ Sweetness 544+133 5111078  433+071™ 356+053¢ 3.00+1.00°  12.92°

Tenderness 567+1.13° 533+1.00°  456+053*  433+£087"  4.44+1.00° 1.86
After taste 2.44+2.19° 356+1.74*  456+1.13" 511+078"  567+1.00° 692"

"Mean+SD (n=20). **p<0.001.

YDifferent superscripts (a-d) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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