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A Study on The Development and Evaluation of The Pine Needle Flavor oil

Jong-Sook Won, Myung-Soo Ahn
Department of Food and Nutrition, Sungshin Women’s University

Abstracts

In this study, development of the pine needle flavor oils and their application to foods, especially to traditional

Korean foods, were investigated.

The pine needle flavor oils were prepared by the autoclaving method, and their volatile flavor components(VFCs)
were determined by capillary gas chromatographic method The major flavor components of the pine neddle flavor oil
were @ -pinene 31.1%, pentane 9.8%, tricyclene 7.5%, camphene 6.8%, hexanal 6.2%, propane 6.0%, B -pinene

5.6%, limonene 3.9%.

The acceptability of the pine needle flavor oils, sensory evaluation, including a preference test and quantitative
descriptive analysis(QDA), of the pine needle flavor oil, a sesame oil, and a blended oil (pine needle flavor oil : sesame
oil 50 :50 v/v) was carried out. The blended oil and sesame oil showed much higher preference scores than the pine
needle flavor oil, and blended oil was almost as acceptable as sesame oil(P { 0.05). The results seem to indicate that
blended oil can be used as a unique substitution for sesame oil in some foods, especially in some traditional Koran food
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Adding pine needle or pine needle powder
to com germ oil (20% by wfw)

Adding water to the mixture (40% by w/w)

Blending for 5 min (repeated 3 times)

Autoclaving for 1 hr (105~110°C, 2.0kg/m’)

Cooling (room temperature)

Filtering (by 10um mesh sieve)

Pine needle flavor oil

Fig. 1. Procedure for the preparation of the pine needle
flavor oil.
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apparatus(SDE)E A} 83ke} 2A17h5 9 HubdRg =
otk
FZEEM 25 n-pentane(glass-distilled n-pentane) :
diethyl ether(l : 1, v/v) 100ml & A}E3l¥om F5
H$EF Na$ 02 EA]lF| 3L spinning band distillation
apparatus(Kontes Co., Vineland, US.A)E o]&3& o =
2471 v Vigreux column(300mm) .8 AAIIF B
A AAGuE AASIL BRE Qo FFsAH
&3, 7 ALY 229 FHww, ppmS = F
Dol wpde] uwel Fe= n-pentane/dichloro methane
@1, viv) EFEael &3 48 28R
AHESIAT @8 GCol 4270 Table 17 9k}

¥ GC
AL
T

Table 1. Operating conditions of the GC apparatus for
the analysis of volatile flavor compounds
Gas chromatography ~ 5790A, Hewlett-Packard

Column BP-10 fused silics capillary column
(0.32mm X 30mm)

Carrier gas N, 2.0ml/min

Column temp. From 50°C to 230°C(+2°C/min)

Injector temp. 250°C

Detector temp. 270°C
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Table 3. Volatile flavor components identified in the pine needle
Peak No. Components RT”(min) Content(ppm)

1 Camphene 111 7.1

2 UNK 1P 11.1 31

3 UNK 1P 111 1.4

4 Sabinene 11.1 0.9

5 B -Ocimene 11.2 22

6 B -Myrcene 12.2 2.4

7 Limonene 12.5 35

8 a -Pinene 133 29.3

9 Tricyclene 133 79

10 B -Pinene 13.3 4.7

11 a -Terpineol 13.4 0.5

12 p-Cymene 134 04

13 a -Terpinolene 134 0.3

14 Geraniol 13.4 0.3

15 Bornyl acetate 18.6 0.6

Total 64.5

1) RT : retention time
2) UNK I, UNK 11 : Unknown component
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Table 4. The content of volatile flavor components of the pine needle flavor oil and flavor oil from powdered pine needle

(ppm)

component PNOY PPNQ”
Ethane 0.5 0.5
propane 4.0 39
Propenal 1.0 1.3
Pentane 8.4 6.4
Hexane 02 02
Pentanal 04 0.4
Hexanal 39 4.0
Octane 0.7 0.7
Heptanal 0.3 0.4
t-2-Heptenal 0.7 0.8
Pentylfuran 02 0.2
UNK1 05 03
Octenal 0.3 0.3
Camphene 6.4 4.4
UNK2 2.8 23
UNK3 1.4 1.1
Sabinene 0.8 0.6
B -Ocimene 2.1 1.8
Nonanat 0.3 0.4
£ -Myrucene 2.1 1.4
Limonene 34 25
a -Pinene 28.0 20.1
Tricyclene 7.6 4.8
B -Pinene 4.4 3.6
t,t-2,4-Decadienal 0.5 0.8
a -Terpineol 0.4 0.2
p -Cymene 0.3 0.2
a -Terpinolene 0.3 0.2
Geraniol 03 0.1
UNK4* - 0.1
UNKS 0.5 0.4
UNK6* - -
Bonyl acetate 0.6 0.4

Total 83.1 64.6

1) PNO : pine needle flavor oil
2) PPNO : flavor oil from powdered pine needle
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Table 5. Volatile flavor components identified in the sesane oil

ool Az

o 7154 &S AF 43

Peak No. Component RT Content
(min) (ppm)
1 Pentane 1.2 3.7
2 2-Butanone 2.5 11.3
3 Hexanal 2.8 2.1
4 Thiophene 33 0.9
5 Dimethyl sulfide 42 1.9
6 Pyrazne 9.0 4.0
7 1-Pentanol 10.1 1.3
8 Methylpyrazine 10.6 26.5
9 4-Methy! thiazole 11.1 : 0.7
10 2,5-Dimethylpyrazine 12.0 6.2
11 2,6-Dimethylpyrazine 122 1.3
12 Ethylpyrazine 124 1.2
13 2,3-Dimethylpyrazine 12.8 1.0
14 Trimethylpyrazine 14.4 0.8
15 Acetic acid 15.5 22
16 2-Furancarboxaldehyde 16.4 0.4
17 1H-Pyrrole 17.7 0.3
18 2-Acetylpyrazine 20.4 05
19 2-Furanmethanol 213 1.3
20 2-Methylphenol 26.0 02
Total 68.0

* RT : retention time
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Table 6. Volatile flavor components identified in the blended oil(ppm)

Component Content Component Content

Ethane 02 Nonanal 02
Propane 1.6 2,5-Dimethylpyrazine 30
Propenal 0.6 2,6-Dimethylpyrazine 0.6
Pentane 8.5 B -Myrcene 02
Hexane Tr Ethylpyrazine 0.5
Pentanal 02 UNK 3 1.6
2-Butanone 5.0 Limonene 0.5
Hexanal 32 a -Pinene 13.9
Thiophene 0.4 Tricyclene 35
Dimethyl sulfide 1.0 B -Pinene 24
Octane Q.3 t,t-2,4-Decadienal 0.3
Heptenal 0.2 a -Terpineol Tr
t-2-Heptenal 0.4 p-Cymene 0.1
Pentylfuran Tr a -Terpinolene Tr
UNK 1 0.2 Geraniol Tr
Pyrazine 2.0 Trimethylpyrazine 04
1-Pentanol 0.4 UNK I 0.2
Octenal 02 Acetic acid 1.0
Methylpyrazine 13.1 2-Furancarboxaldehye 0.2
Camphene 3.1 1H-Pyrrole 0.1
4-Methylthiazole 0.3 Bomy! acetate 0.3
UNK 2 14 2-Acetylpyrazine 02
UNK 3 0.6 2-Furanmethane 0.6
Sabinene 0.4 2-Methylphenol 0.1
B -Ocimene 1.0

Total 74.1

Blended oil : pine needle flavor oil and sesame oil (50 : 50, v/v)
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- 134 -



&9 R Az 715Gl AF AT 45

Table 7. The changes of peroxide value(POV) and acid value(AV) of the pine needle flavor oil and flavor oil from
powdered pine needle, respectively, stored at 60°C +2°C for 30 days

Storage period POV(meq/kg oil) AV

(days) Control PNO" PPNO” Control PNO PPNO
0 35 3.0 32 0.30 032 0.32

3 10.1 84 7.0 0.31 0.34 0.33

6 90.3 61.7 51.2 0.33 0.37 0.35

9 173.4 136.9 1214 0.37 0.42 0.39
12 213.0 173.2 154.3 0.39 0.43 0.40
15 274.9 203.8 193.7 043 045 0.42
18 336.3 273.5 249.8 0.44 0.47 043
21 400.8 342.8 331.9 0.47 0.48 0.45
24 610.6 483.4 4425 0.52 0.51 047
27 826.3 648.7 563.2 0.58 0.53 0.49
30 1029.8 798.6 657.4 0.66 0.58 0.52

1) PNO : pine needle flavor oil
2) PPNO : flavor oil from powdered pine needle

7+ AZsEA 39 F o2 HSEZHPOV)SH ©2 Lovibond color®] ZAA1#Ql WsE 3T Z
JHAVYE Z24% AL Table 73 Zth o] of = Table 87 2skth controle] Z-% autoclaving
Z7e Aed €9 FY ARFTHAA £ s Pt ¢L CGO9 Lovibond color(534”
o] o FAoE AXIIATL ] & &, PNO, PPNO cell= 10.0Y/1.8RH o} autoclavingZ 2l ol €] 3] Al
9] AR 64A POV= Z4Z4 903, 617 =2 Lovibond color: 18.3Y/3.6RE =LA &F7}5td, &3
51.2meg/kg oile] =gdghen AP 9dAE BF 27 o)A gaqFY Bt FALE %)c~ YRR
100meq/kg oilo] o] Qo) 3045 = PNO, PPNO k. PNOE %7} 57.8Y/9.3RelA 30¥ ¥ 56.0Y/8.8R,
o] POVE iz Hla] @A Yol &Yool A7 609 Zo= 553Y/8.6RE& Ko red colore= H H T
g gulfE= POVAlAML} AVOM BEF xR Zag B vy, yellow colores & #a%s v

go e Ho 293 o] g JAAF?E & ol 9 \Ad}e B, green, white coloriz &
I RAee #Hd & 5 YU 7] 6.6G/3.TWelA 30 F 6.2G35W, 604 F
60G3.SWE F2HQ Zad4de Yepldn. 18

Q) AF 77 e FuFe M= W 1} PNOE ARV Aol wet §¢oz #F
Autoclaving ol 9jate] A= =F, PNO s13 yellow colorr} AxpA oz Zald # T ofyY
PPNOS A2 slalx 6097 AZswHA 59 34 g, 7180l EEdAE RS € F AATE I olF

Table 8. Changes of Lovibond color(3}4" cell) of the pine needle flavor oil and flavor oil from powdered pine
needle respectively, at 201 for 60 days

Storage period (days)

Sample  lort 0 5 10 15 20 25 30 35 40 45 50 55 60
Y 133 183 183 184 186 185 186 186 186 186 186 188 188
Contral R 16 35 36 38 39 39 39 38 41 41 43 42 45
G 0 0 0 0 0 0 0 0 0 0 0 0 0
W ol 0 0 0 0 0 0 0 0 0 0 0 0
Y 578 575 516 572 568 563 560 558 559 558 555 553 553
R 934 93 92 90 90 90 88 89 88 86 85 86 86
PNO G 66 65 65 65 64 63 62 62 62 62 60 60 60
W 37 37 37 35 35 35 35 35 34 34 35 34 35
Y 547 547 543 543 543 538 538 535 536 532 532 532 532
PPNG R 151 150 150 148 149 147 145 143 143 143 141 142 142
G 38 38 36 36 35 35 35 33 32 32 31 31 30
W 07 07 08 07 08 08 08 08 09 09 09 09 09

* Y: yellow, R: red, G: green, W: white
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Table 9. Results of the preference test for the sesame oil, flavor oil from powdered pine needle(PPNO) and blended oil

Sample Mean Std. Deviation Variance F value
Sesame oil 6.00" 1.50 225 26.08"
PPNO 431° 1.70 2.87
Blended oil 5.75° 1.65 2.75

1. The means of the total flavor scores of 65 panelists with hedonic scale of 1 to 9 score, 9 being very good and 1 being very

bad.

2. Blended oil : flavor oil from powdered pine needle and sesame oil(1 :

1. v/v)

3. Mean value followed by different alphabet in same row means significantly different at P < 0.01.
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Table 10. Scores of quantitative descriptive test for color, flavor

pine needle(PPNO) and blended oil
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and taste of the sesame oil, flavor oil from powdered

Sesame oil PPNO Blended oil F value
Green 2.23° 11.32° 9.03° 11325
Color Brown 8.32°" 4.36° 5.78° 9.40°
Clearness 5.71° 8.79° 7.57° 1894
Sesam oil like 12.75° 6.21° 11.04° 337.42°
Flavor Rancidic 10.39° 7.75° 9.43° 9.04:
Pine needle like 2.46 11.50° 7.12¢ 70.54
Roasted and Sweet 3.94° 10.4° 6.42° 21.87
Sesam oil like 12.50° 6.50° 10.8° 39427
Rancidic 11.25° 8.82° 9.96° 7.94
Taste Bitter 6.18 7.29 6.36 1.22
After taste 8.39 8.64 8.32 0.07
Pine needle like 2.39° 12.50° 9.12° 70.98
1. The means of the total flavor scores of the replicated tests carried out by 14 panelists. 15 : very strong, 1 : very weak.

2. Mean value followed by different alphabet in same row means significantly different at P < 0.01.
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