Food Eng. Prog.
Vol. 17, No. 4. pp. 396~400 (2013.11)
DOI http://dx.doi.org/10.13050/foodengprog.2013.17.4.396

TR

Food Engineering Progress

= AL = < - P = =
A= e AEQ B2 FFHo| eiteEY
Al - 71elE! - A F! . o]FH *
Sgelostn AEddsta, Y rosta AE e

Antioxidant Properties of Pinus koraiensis Needle Powder Extracts
as Influenced by Drying Methods

Ha-Sook Chung, In Ho Kim',

Seong Ho Kim', and Jun Ho Lee'*

Department of Food and Nutrition, Duksung Women's University
'Department of Food Science and Engineering, Daegu University

Abstract

Korean pine needles have long been used in traditional Korean herbal medicine. Hence, pine needle extract was pre-
pared as powder using 50% ethanol extraction followed by various drying methods such as hot-air drying, vacuum
drying, and freeze drying. With these extracts, the effects of the drying methods on the total phenolic content and
antioxidant activities were assessed. As a result, vacuum drying resulted in the highest yield, whereas hot-air dried
extract contained the least amount of total phenolic compounds. However, the extracts by hot-air drying showed the
highest amount of total flavonoids in comparison with the extracts obtained by other drying methods (»<0.05). In
case of freeze dried samples, there was much stronger 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2’-azino-bis-3-
ethylbenzthiazoline-6-sulphonic acid (ABTS) radical scavenging activities than in other samples (p<0.05). The nitrate
scavenging activities of all samples at high acidic conditions were higher than 80%, and that of the vacuum dried
sample showed a significantly higher value (p<0.05). -Cinnamic acid was the major phenolic acid regardless of dry-

ing method applied.
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Table 1. Total phenolic and flavonoid contents (mg/100 g) in
50% ethanol extracts from pine needle powder as influenced by
drying conditions.

Total flavonoid
content

528.3244.50°

Total phenolic
content

13,355.124257.68*

Sample

Fresh Pinus koraiensis

Hot-air drying 10,681.85+206.11° 669.05£3.58*
Vacuum drying 13,302.314254.62° 552.18+6.28"
Freeze drying 13,170.30£285.59* 545.02+4.50°

“*Means with different letters in the same column are significantly
different according to Duncan's multiple range test (p<0.05).
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Fig. 1. DPPH radical scavenging ability in 50% ethanol
extracts from pine needle powder as influenced by drying
conditions. “*Means with different letters are significantly
different according to Duncan's multiple range test (p<0.05).

THKim et al., 2009).

DPPH radical s

2t& 712 A9 50% & FEE° DPPH radical
27 B34 243 AAE Fig 13 vk 259 527t
1.0 mg/mLY W DPPHO 3t AA}3o5 e FAA% A&
oMM Z Bl fFe|HoE TP =4 YERL, R
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ABTS radical 2Hs

ABTSE H|32] 3 2-f2tt] 2= DPPH Wi 2t
kst & gAlsk=t A o] 8H AL UTh(Yook et al,
2010). A= W stEe] 252 ABTS izl ik
7% Fig. 20 YR uie} o] E3F AR FEEO]
548241.70%=2 7FY Hon, FAAZR FEE9]
65.7740.99%2 Fel 422 7b¢ £ YR thp<0.05).
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Axem7t S71ekel et fejdow Aasidvtal B
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Fig. 2. ABTS radical scavenging ability in 50% ethanol extracts
from pine needle powder as influenced by drying conditions. *
‘Means with different letters are significantly different according
to Duncan's multiple range test (p<0.05).
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Fig. 3. Nitrite scavenging activity of 50% ethanol extracts from
pine needle powder as influenced by drying conditions at pH 1.2
and 3.0. **Means with different letters are significantly different
according to Duncan's multiple range test (p<0.05).
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Table 2. Phenolic acid content (mg%) in 50% ethanol extracts
from pine needle powder as influenced by drying conditions.

Phenolic acid Vacuum dry Hot-air dry Freeze dry

chlorogenic acid  21.41+0.77°  11.93£0.17°  11.31+0.63"
caffeic acid 91.46+0.81*  62.61+2.04°  87.96+1.96"
p-coumaric acid ~ 77.44£0.77° 91.90£0.54* 81.46+0.84°
ferulic acid 29.14+0.23*  42.93+0.23*  28.76+0.65"
quercetin 54.68+0.38° 17.09+0.23° 13.02+0.58°
t-cinnamic acid ~ 156.75+0.86"  257.83+1.22°  156.71+1.63"

**Means with different letters in the same column are significantly
different according to Duncan's multiple range test (p<0.05).

zZhg-of o3 FYH nitrite’} amineF2} HF-3-5}o]
Al nitrosamineS At 2tE F=S H
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AAgols 2 ABTS radical 27152 1.0 mg/mL F=04
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