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Abstract

The pine needles can be used for four seasons in normal living and it can be taken friendly everywhere as it
is distributed over 50% in Korea. The pine needles consist of vitamins, protein, minerals, essential oil and enzyme
related to antimicrobial activity. It has effect like high blood pressure, neuralgia and hanged over by terpene,
glucokinin, rutin, apigenic acid and tannin. Also the extract of them can be used for dyeing of fabrics. However,
the extract components and effects of them are not well known yet. Therefore, the purpose of this study was to
investigate the volatile components of the pine needles extract and functionality. The pine needles extract was dyed
into various fabrics(nylon, silk, wool and soybean) and mordanted with Al, Cu, Cr, Fe and Sn. The extracted aroma
compounds were compared by gas chromatography-mass spectrometry. The major volatile compounds of pine
needles verified by using SPME were alpha-pinene, beta-pinene, beta-phellandrene, caryophyllene, ethanon, benzen.
A total of 15 compounds were identified by using the SPME fibers. In the UV-visible spectra, the maximum
absorption of wavelength of the pine needles ethanol extract appeared at 460, 630nm for chlorophyll component
and at 237, 281nm for tannin component with the pine needles distilled water extract. Most of sample showed high
antibacterial effect in none mordant but wool fabric showed high antibacterial effect in mordants. The result of UV
block test showed a superior ability of blocking ultraviolet ray infiltration in all sample.

Key words: antimicrobial( 3*7%), functionality(”/s>%), natural dyeing(-%/$7 /4, pine needles extract(£*%/
=), UV protection( %£2/47 FFE).
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(& 1> Characteristics of Specimen

] Density . .
Fiber Content Fabric Structure (Threads/5cm) Thickness Welgzht
(%) (mm) (g/m’)
Warp Weft
Wool Interlock knit 72 43 277 560
Silk Plain woven 276 192 011 251
Nylon Plain woven 214 150 0.19 65
Soybean Interlock knit 64 48 2.65 530
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(2) Gas Chromatography Mass Spectrometry(GC-
MSyell oJgt SA4EA +g
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& AMgSkE, *%w 280CE2 FAkSlth Mass
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AJ21 bishenzene(5.29%, RT 11.76), alpha-pinene
(2.60%, RT 3.91), beta-pinene(1.46%, RT 4.65), beta-
phellandrene(1.26%, RT 5.58), caryophyllene (1.33%,
RT 11.69) 5°] &S I3tk o) oj A2
o] AFAT Foll A €9 AJH-o] alpha-pinene(l5~
15.75%), beta-pinene(0.4~5.4%), beta-phellandrene
(12.0~16.0%) 5©°] FA&olgta g 27, A
71300 o] AE Aol 4] K3} alpha-pinene
(20.36%), beta-pinene(20.99%), beta-phellandrene(15.26%)
5ol ES QRS AAGAYL, B AT
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A TS Bt o] e = A0 = <E 3> Antimicrobial Property of the Wool Fabrics Dyed
Ao] ge}zo]=thylakoid membrane)o] Eo0i3l with Pine Needles Extract and Mordants
T P84 954 0] & 3L 450~470nm Reduction Ratio of
9} 600~660nmo] 2?2 £:9] oEte FZole] F Extracts Sample Colonies(%)
AR 460nm <} 630nm 2] S0l el Fiber(Mordant) (Staphylococcus| Klebsiella
A= a7 A aureus pneumoniae
Water Wool (Al) 99.9 99.9
2. &9 AR Aot 7|54 Hr) Ethanol Wool (Al) 99.9 99.9
Water Wool (Cu) 99.9 99.9
1) A Ethanol Wool (Cu) 99.9 99.9
FR 220 R FEjow dAg B Waer | Wool (Cr) %9 9.9
w|dz o) A =A517] 93] 53] MEF & Hr) Ethanol Wool (Cr) 99.9 99.9
Atk (F 20l B mlel o] gn He= Wiater Wool (Fe) 99.9 99.9
Aolg RE FujdEol A FAE TR A Ethanol | Wool (Fe) 999 999
g0l 99.9% 2 YERstal, HH ikt tisi = Water Wool (Sn) 99.9 99.9
A7t ago] 99. 9%01] o2y 3 YrE s Ethanol | Wool (Sn) 99.9 99.9
B ol 2 ﬁﬂ%ﬂ%@%%%ﬂ%ﬂ%
= FEUR Bl YRARE AT A, U BollA] 99% o]l drAE YERSIth o]
AL, dFAFTY &9 GAEL BF ¢ 3t £ 989 drAdfE FudEds fas
e Zkal slo] wielwel EAnEA e S v Fte] FoAE AS & 5 s, v
ARTIAE T AL 9l A oR YT AAlo] EolglE Aol JES &+ Aow Y7t
s, T Aae] - drdo] BiFeiAl vt ok
& FRAe] B i 5 s Wk A
(R 3)olA Bz Hheb o] 5 BE wid A 2) 29 Ay

A A Wi o] zFe] X
<} 2> Antimicrobial Property of the Fabrics Dyed with 4yl JeRSla, £9

Pine Needles Extract without Mordanting A9} A S (3 5o BAEMTE =
Reduction Ratio of T FE297 due FEH99 o5 dE] 2}
Sampl Colonies(%
Extracts | _. be ) - -
Fiber(Mordant) |staphylococcus| Klebsiella <E 4> UV Protection of the Original Undyed Fabrics
| aurews | pneumomiae Sample |UPF(SPF)| UV-R | UV-A | UV-B
W:ter I WooI (None) 0 0 Wool 50 - 996 99.7
Ethanol | Wool (Non 440 0
- (None) Silk 49 i 703 | 773
Wiat Silk (None 99.9 99.9
:er | 'Ik (None) Nylon 47 - 674 | 758
Ethanol | Silk (None 99.9 99.9
il | (None) Soybean |  +50 - 995 | 996
Water Nylon (None 99.9 99.9
ylon ( ) UPF(SPF): Ultraviolet Protection Factor
Ethanol | Nylon (None) 999 999 UV-R: The percent blocking for 290~400nm
Water | Soybean (None) 99.9 99.9 UV-A: The percent blocking for 315~400nm
Ethanol | Soybean (None) 99.9 99.9 UV-B: The percent blocking for 290~315nm

22) 7PN, B3, ARA, AR, BEA, AOE, £89, 4T, $EAF (S ob7HIMIAA, 2000),



162 £9 320 4 24 2 | A7t 37} Al
(& 5> UV Protection of the Fabrics Dyed with Pine Needles Extract and Mordants

Extracts Sample Fiber(Mordant) UPF(SPF) UV-R UV-A Uv-B
Wool (None) 50+ 99.6 99.6 99.8

Wool (Al) 50+ 994 99.3 99.5

Water Wool (Fe) 50+ 99.8 99.8 99.9
Wool (Cu) 50+ 99.7 99.7 99.8

Wool (Cr) 50+ 99.9 99.9 99.9

Wool (Sn) 50+ 99.3 99.2 99.5

Wool (None) 50+ 99.8 99.7 99.9

Wool (Al) 50+ 98.9 98.8 994

Ethanol Wool (Fe) 50+ 99.3 99.3 99.5
Wool (Cu) 50+ 9.5 99.4 99.7

Wool (Cr) 50+ 99.3 99.3 99.7

Wool (Sn) 50+ 99.8 99.8 99.9

Silk (None) 6 79.1 777 83.6

Silk (Al 5 71.6 76.1 82.7

Water Silk (Fe) 7 83.0 86.5 83.8
Silk (Cu) 9 86.1 88.8 86.8

Silk (Cr) 6 79.9 78.6 84.4

Silk (Sn) 7 81.6 80.1 86.8

Silk (None) 3 63.4 61.2 70.2

Silk (Al) 3 64.2 61.9 71.2

Ethanol Silk (Fe) 6 80.8 79.8 83.9
Silk (Cu) 6 78.2 76.6 83.8

Silk (Cr) 3 66.7 64.5 735

Silk (Sn) 4 68.8 66.1 7.7

Nylon (None) 20 94.3 93.9 95.4

Nylon (Al) 16 93.0 92.7 94.0

Nylon (Fe) 17 937 935 94.5

Water Nylon (Cu) 2% 9.0 947 9.1
Nylon (Cr) 16 93.1 92.8 94.1

Nylon (Sn) 27 95.6 95.3 96.6

Nylon (None) 16 9.2 94.3 93.9

Nylon (Al) 18 94.6 94.7 94.6

Nylon (Fe) 25 95.9 95.8 96.2

Ethanol Nylon (Cu) 25 %7 %5 %.3
Nylon (Cr) 19 94.6 94.5 94.8

Nylon (Sn) 23 95.2 94.2 96.2

Soybean (None) 50+ 99.5 99.4 99.6

Soybean (Al) 50+ 99.5 99.5 99.6

Water Soybean (Fe) 50+ 99.3 99.2 99.4
Soybean (Cu) 50+ 99.5 99.4 99.6

Soybean (Cr) 50+ 99.4 99.4 99.5

Soybean (Sn) 50+ 99.4 99.3 99.5

Soybean (None) 50+ 99.2 99.1 99.5

Soybean (Al) 50+ 99.2 99.1 994

Ethanol Soybean (Fe) 50+ 99.0 9.1 99.1
Soybean (Cu) 50+ 99.2 9.1 99.3

Soybean (Cr) 50+ 98.6 9.5 98.9

Soybean (Sn) 50+ 98.1 98.0 98.5

UPF(SPF): Ultraviolet Protection Factor

UV-R: The percent blocking for 290~400nm
UV-A: The percent blocking for 315~400nm
UV-B: The percent blocking for 290~315nm
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Chromium(Cr)
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0.4
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05

Mercury(Hg)
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Wool (None)

Wool (Al)
Wool (Fe)
Wool (Cu)
Wool (Cr)
Wool (Sn)
Wool (None)
Wool (Al)
Wool (Fe)
Wool (Cu)
Wool (Cr)
Wool (Sn)

Sample Fiber(Mordant)

Extracts
Ethanol

{# 7> Retaining Rate of Heavy Metals in the Wool Fabrics Dyed with Pine Needles Extract and Mordants
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