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Abstract

This study was conducted to investigate the effect of pine needle powder on antioxidant activity and the quality characteristics
of Majakgwa (Korean traditional cookie). Majakgwa was prepared with different amounts of pine needle powder (in ratios
of 0, 3, 6, 9 and 12% to the flour quantity). The antioxidant activity was estimated by DPPH free radical scavenging activity
and by the total phenol content in pine needle powder and Majakgwa. For analyzing the quality characteristics, bulk density
and pH of the dough, moisture content, volume, color, texture profile analysis and sensory evaluations were measured. The
bulk density, volume, total phenol contents and DPPH free radical scavenging activity of Majakgwa significantly increased
with increasing pine needle powder (p<0.001), whereas the pH of the dough, L values and b values of the Majakgwa
significantly decreased with increasing pine needle powder content (p<0.001). The consumer acceptability score for the 6%
pine needle Majakgwa ranked significantly higher (p<0.001) than those of the other groups in overall preference, flavor,
taste, crispiness and color. Acid value and peroxide value was lower in Majakgwa with pine needle powder than control.
From these results, we suggest that pine needle powder is a good ingredient for increasing consumer acceptability and
functionality of Majakgwa.
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Table 1. Composition of Maejakgwa formula with different
levels of pine needle powder

Pine needle Majakgwa (%)

Ingredient

Control 3 6 9 12

Flour 99 96 93 90 87

Salt 1 1 1 1 1

Pine needle powder 0 3 6 9 12

Water 46 46 46 46 46
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Fig. 1. Content of total phenol in Maejakgwa with a
various additions of pine needle powder. Different superscripts
(a~e) indicate significant differences at p<0.001 by Duncan's
multiple range test. GAE: gallic acid equivalents.
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Fig. 2. DPPH radical scavenging activity of Maejakgwa
with various additions of pine needle powder. Different
superscripts (a~d) indicate significant differences at p<0.001
by Duncan's multiple range test.
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Table 2. Density and pH values of Maejakgwa batter using pine needle powder

Pine needle Maejakgwa (%)

Item F-value
Control 3 6 9 12
Bulk density (g/md) 1.21+0.12" 1.440.17° 1.4600° 1.46£0.17° 1.47£0.17° 171.78%+%
pH 5.96+0.10° 5.51+0.10° 5.204+0.05° 5.02+0.05¢ 4.92+40.05° 7,923.25%%%*

) Mean+£S.D.(n=3), ***p<0.001

? Different superscripts (*°) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.



650 |

Al

ZAIH= Table 29F 2ok o2kt vk
0.2 gl 71 wgron, &3 $UE WA W] A9
1.4440.17~1.4740.17 g2 £ B@o Hrlgro| Z71d4
% Y} S7hhe AE UERRITkpe0001). BT i
Zo) WEsh ow Awst fobA 1S5 Fan, UE
7F 229 A BAAE AEE UEo] AdE/dol 9oiA]
= Aoz A4EA 7] W&Eo(Moon & Jang 2011) HF==9] U
=L 223 AE FEo|tHCho 5 2006). &9 Bt H7}o]
e} BkE9] WErt Sk A2 Aol dfart a4 A
A7HEY] Aoldfrell o viEe 7 &

Zo| Ml glzFo] 121+

S = o7 T
go] Z713haL, Aol gaol Tl o] Azatgol WEo)
HEe kol AE /FAL 2 ) u} & 7(Choi HY 2009)

&9l Barol 48 Aol
Fa2 Qs wEe WEr} F7 Aoz AzEr
uHE0| pHi S E o] Bt MEo] JaFS mAE oo
2(Kang & Lee 2007) ¥H5o] AHo] 74K A E ] Alo]
ASAT 7 Fo] Hobx REajgiA|m, Sgelye] 77
=)ul Mo] o)X 51 At} 3} gro] YrHMcWilliams 2001).
2 Aol ol wEe] pHE 243 A $9 B 3
7H(5.510.1~4.92+0.05)0] T Z2(5.96+0.10)0]] ]3] G-
©2 WA LeRgthp<0.001). o] =3 ARk oG &
o] pH7} 4.23+0.012 W29 pH 6.45+0.01 2T Wet7] )
2oz pogt. £32 A AT MR E &3 B
W A7be] 7FE4E W] pHYL Yok 4ol AAe
FHAITHe AT ATHChoi 5 2012)9 AsheAct.

4 0]
E-.D:"‘

2) Dixtofel 2 gtk
&9 FTe A7t it 2 A ST Ao
Table 33} ok wiZake] 2 AF2 & 2 W7R2276+

0.24~4.46+0.80)0] o] 2352.62+0.38)°] H]3]|
U 71 WHE QA ATL Holx) ghiteh AwHoR
H7hEo] TR hatzte] 49 A7HE] FhEle] g Aol

E

il A FGFA

Ao g HIEo|(Park &
of ZFE B84 4olAd

G2 sl 4 o)
3) IHate| S| S5
40]

Fe A1 ] $3iE 2e 2ae Table 3}
k. wighe) Rl &9 B H7HH433:0.57-5.0040.00)0]
hH7.3340.57)] H3) §2120 2 A Lrehgeipe0.01).
wEto] 7K &9 BT £ AR gl izt
98 FaAAE AZEY, A7l mE 9% A%
© 1ol ggrth wlsk Hake Hykshe] AZ HHAkTHCho
& Kim 2012)0] %, tjz2o] u)s) vlw Barg 47 o)
kel )7k o 7 AOE ehgon, ol Wi
7} vls} Be] ofs) hRIge] e 2R YA ) wue
Sl Ao RAsto] vhatate] $ARE W 39, ¥4
29 0|3}ty EAo] ujel vhEe] Hulo] We GRS

= ¢ 4 gk

4)

= a94
= Table 33+ ZE“:}. UH ﬂr—4 “3
e To] Hrhwko] F7HESE &
=73 UERATHp<0.001). &9 &
2 mj&e] g FIFs 71X+
2 AzEm, ot Hrleks A= AA ) A
A 9] zolE Vet dA(Kim & Park 2008; Park &
Cho 2010)%} 22 A& Uehysich

Z A (redness) & YEF = agh2 t|Z70] —1.46H0.612
7V S Ueron), &9 Bakel rheel AWSE 57
St AT HATHP<0.001). £ B0 azhe —12.8+0.02

£9) ahepo] /MRS AR} Zolel ot &

rlo J_

=]
E‘_
a4

f

1=K
A e

Table 3. Quality characteristics of Maejakgwa prepared with different addition of pine needle powder

Pine needle Maejakgwa (%)

Item F-value
Control 3 6 9 12

Moisture contents (%) 2.62+0.38"%2) 2.76+£0.24° 2.8740.13° 3.17+0.15° 4.46+0.80° 9.29%+*
Volume (cr) 7.33+0.57* 5.00:£0.00° 43340.57° 4.66+0.57° 4.66+0.57° 16.62%**
L value 73.49+0.50° 52.2040.12° 45.88+0.39° 44.7840.35° 40.730.69° 2,447.16%%+
Color a value —1.46+0.61¢ 0.99+0.30° 1.860.55° 1.92+0.15° 2.06+0.36" 3,537 44%%*
b value 17.44£0.31° 16.00+0.43° 15.0420.15° 13.94+0.38¢ 13.1620.75° 90.91%**
Hardness 887.584284.14°  1,001.512346.98" 1,146.25£259.08" 1,266.584271.55 1,428.96+258.05° 5,57k

Y MeantS.D.(n=3, but n=10 for hardness), **p<0.01, ***p<0.001

? Different superscripts (*°) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Table 4. Sensory evaluation of Maejakgwa with various additions of pine needle powder

Sensory Pine needle Maejakgwa (%)
L. F-value
characteristics Control 3 6 9 12

Overall preference 3.300.65"2 4.60+1.04° 5.10+£1.02° 4.85+1.03% 3.700.80° 13.93%#*
Flavor 2.85+1.03° 4.40+0.82° 5.40+1.31° 5.10+0.96® 4.40+1.23° 16.38%#*
Taste 3.15+0.74° 4.90+1.25% 5.10+0.64° 3.80+1.10° 3.30+0.80° 18.53 %k
Crispiness 3.30:£0.92¢ 4.30+1.45° 4.70+1.03 4.60+1.31° 3.70+0.80" 7.10%%*
Color 2.85+1.03° 4.10+1.16° 5.24+1.57 5.20+0.89® 4.00+1.37° 12,627

) Mean+S.D.(n=20), ***p<0.001

? Different superscripts (“™) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Fig. 3. Changes of acid value in lioid extracted from
Maejakgwa with various additions of pine needle powder
during the storage at 60+1TC.
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Fig. 4. Changes of peroxide value in lioid extracted

from Maejakgwa with various additions of pine needle
powder during the storage at 60+1C.
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