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Abstract

Juniper seed oil extracted by steam distillation has been a useful material as a medicine, insect repellant,
and flavorant for alcoholic beverages. As the result of juniper seed oil analysis, the acid value, saponification
value, unsaponification value, phosphorus contents, and refractive index were 91.04, 85.15, 15.52, 11.04 ppm,
1.47, respectively. The content of neutral lipids, glycolipids and phospholipids were 85.4%, 12.2% and 2.4%,
respectively. From the fatty acids analysis, the major fatty acids from the juniperseed harvested in August were
lauric acid (31.9%), palmitic acid (28.0%), stearic acid (9.9%), and oleic acid (8. 5%). However, maturated seed
oil harvested in October mainly consists of linoleic acid (47.6%), linolenic acid (17.6%), oleic acid (16.1%), and
palmitic acid (11.9%). Upon these analyses, fatty acids composition of juniper seed oil depends on the seed
maturation. According to volatile compounds analyses of essential oil extracted using steam distillation method
and SPME, the major compounds were B~myrcene, a-pinene, B-farnescene, B~cubebene, limonene, trans—caryo—
phyllene, a-terpinolene, camphene, sabinene, and B~pinene.
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Steam distillation : =75
10~20 g #3led mortar® ##3% ¥ A ZE A}EE
(10). »}a) gk A BE 52 flaskel YL EF 250 mL-E
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Solid phase microextraction(SPME) : SPME< head
spaceell Sl HA 7|1 AL FE3) Wl 220]+= tech-
nique2& AAg A Z 24 silica-base?! fibers
2] ‘Gzl—g}o:] o] & GCell A A 7401‘%_}- 9= o)) &
A8 Jelen 5117 Wicchi 5(12)9] vh & v 3lo 4
B3l 0w SPMEe] ##3} fiber¥ polydimethylsiloxane
(100 um)3} polyacrylate(85 um)$3 2.7, mortar® k& &=
7he A& 1 gH vialell YL o] & 40°C F=FA A 1A 7E
B FAAR F FARE Z]Zd GCell 3}t 5 &<t
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B4 9)59) GC-MSD(HP5830A gas chromatography 2}
HP 5870A mass selective detector)} A 4 22} 3313 &
o 24 ¢F& #alstr] ¢t GC-atomic emission de-
tector(GC/AED)E o] &-3)9ict 2FH o £33 874
2.2] GC/MSDEA S 91314 column-Z DB-5(0.32 mm X 60
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mm)E #2ste] 40°Cell A 220°C7HA] 18-7F 2.9°CH %238}
ict. SPMEZ %3 429 £487] H?Y}Oi DB 5
(0.32 mm X 60 mm) column2 A2t3s}e] 40°Cell 4] 3

A A 215 220°C74A] 25°CH 428k}, Carrier gasi he*
lium= A3 o 828 15 mL/min 2 839 on
o] 2ol A = 70 eVE 3} th GC/AEDEA-S 93] col-
umn~= HP 5 M(0.32 mm % 60 mm)& # %8} reagent gas
2 FA AL, AEFS A A4S H A A Z ek Mass
selectives & Eet=nt o] 9] o] L8} H YL 24 eVE
3}o3 Czerny-Turner type®] spectrometer® 193 nm(C), 181
nm(S), 174 nm(N)& =33t}
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Table 1. The chemical composition of juniper leaf and seed.

Components Seed Leaf
Moisture (%6) 56.6 175
Ash (%) 2.2 4.1
Crude protein (%) 5.6 6.9
Crude fat (%) 2.4 75
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SHXE XA HE =4
Silicic acid°ﬂ o)aled Fejgk F4Ad, 3R g AR A
°] A5t 3220 B0 9 (HPTLC) % °]-8-8h<
o9 2L st o A FARAL A, AA A
R B ol A 2] x| uhate] oF 34.5%, tr1glycer1de7]- 4.3%,
diglyceride”} 7.3%, monoglyceride”} 12.1%, sterol&7}F <F
42%% A8+ 19K Table 4). o] & w7t drjol A %
g A dE A AR e AR 2T A fre| A4k
ghafo] Ad] 2 A5 BeolFm 9lnh v, dxAS
2353t A3t L-a-phosphatidyl ethanolamine-& 71.9%, L-
@ -phosphatidyl inositol<- 1.8%, =18] 37 L- @ -phosphatidyl
choline< 1.7%& A =] 2lici(Table 5).

Table 3. Lipid fraction of juniper seed oil

Lipids Contents (%)
Neutral lipids 85.4
Glycolipids 12.2
Phospholipids 24

Table 4. Composition of neutral lipid in juniper seed

Lipid class Component composition

Table 2. The physicochemical properties of juniper seed oil

Items Crude oil
Acid value (mg KOH/g oil) 91.04
Saponification value 82.38
Unsaponification value 1552
Iodine value 133.60
Phosphorus contents (ppm) 11.02

Refractive index (20°C) 1.4724

(Area%)
Triglyceride 4.3
Free fatty acid 345
1,3-Diglyceride 6.0
Sterol 4.2
1,2-Diglyceride 1.3
Monoglyceride 12.1
Unknown 1 1.7
Unknown 2 2.3
Unknown 3 12.3
Unknown 4 12.8
Unknown 5 85

Total 100
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Table 5. Composition of phopholipid in Juniperus rigida

Component composition

Lipid class (Area%)
L-a-Phosphatidyl inositol 1.8
ammonium salt
L- a-Phosphatidyl choline 17
L- @-Phosphatidyl ethanolamine 719
Unknown 1 1.3
Unknown 1 54
Unknown 3 179
Total 100
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X7 s de 258 358 F Ak E 7 x]ubE R
t}-2-2] Table 654 2}, e 7bg Ao vk
N H A 7)ol whet Atolgt AFE RAFE
d], 84l AHZF A8 coconut 0il(48%)°]r} palm oil
(51%) el o] E3=o] ¢)+= lauric acid”} 2F 31% E°] 914
Oouvl dubdo g ALG7 A}8-5 3 7] EE(com oil, cotton
seed oil, soybean oil 5)ol] o] oA %L &4 4 8719
F3}x) 44k caprylic acid7} oF 3%, ¥k 1470 2] myristic
acide < 6%AH = E3FE o] Bh4= 147) o] sho whaf = uk4t
o) FAN 7} 44% 5 wgdTh s 4 16709 Fu ek A A
284k oF 28%8 AFA3laL ol o, ] Al 452 &
A3 ¢l oleic acidwt linoleic acid, linolenic acidw
Al Awbake] o 14%4 = E R ldth 242 9
L 2R F53 A9 Aupabe A g E3Apate] A4
Aol o] A upat =X fAbskgd et B2 3 HHE linoleic
acid7} 14% = Ao el oF 10%4 = o] wol] 2x]8}1 gl
do] Aukike B A AR & A akake] oF 26%0] itk
(data not shown).

olefl b3, =7k F-2] A7t &7l A == 1049

o AFg Az Hel F58 Aol A= linoleic acid7}

Lo

Table 6. Fatty acid composition of juniper seed oil

B ¥ A

4764% 2 7t el AA 3 ol A e s vebyd o by
2 2 = linolenic acid”} 17.55%, oleic acid”} 16.05% <} <=2
2, 214 A9 82.74%F AABt2 glgl ot wha) o] 23]
Hh4kel lauric acid 52 A& A @obet. 2 7b5 172 of v
e Aol -t o 23} Aubake] A A AuabF ok 50
% 7heF 2¢E ] Ao, 5719 Avf(10¥9) 28 F
S A= il A Lo} vl oo BxsAy
sbe] ghr5le] glo] Ao} AlErLE §ER o] A& 7Y
waly] 9l Eted = A Akt 24 Soll I A7 ek
Folol & Holcl

| &
GC-MSDE Al4a #e) 53 2S¢ 913 Aol 33
a}7 A48 o) A ghen] Alede]
2} 3 o $-83h7) o] 45 3 ik o)l gt Wekrads]
q

@ B4R 2L Aol A

Z Wileynbs library 2 ¥]323}le] 713 d x5l A E2S 1
Az FAsA ot 275 Il & steam distillation %2
F% 38t GC-MSD & 48 7 %(Table 7), % 33 £
kA A Ro) AEHA Y 1 F FRAA 2 F 1652

2 B-myrcene, a -pinene, B-farnesene, p-cubebene, limon-

1o b o oo

ene, trans-caryophyllene, @ -terpinolene, camphene, sabi-
nene, B-pinene, 6 -terpinene, 1,4-terpineol, @ -fenchyl ace-
tate, 2-undecanone, neryl acetate, jupinene, d-cadinene,
germacrene, farnesol %-°] %t}

3} head space FEH 2 A%< SPMEH o2 &3}
A EAE EAT A 42 3001 5 Aol SN
o A& F5ol wet Fagtel g et ohES Bl
t}. &, SPMEd| = 2H7] o} 2 £243-& A2 5 oled o]
= A 329 polarityell 2]&3t}. B oA AlL-g-

. Total lipid Neutral .. ..
Fatty acids August October fipid Phospholipid Glycolipid
C8:0, caprylic acid 332 - - - -
C12:0, lauric acid 3191 - - - -
C13:0, tridecaenoic acid 355 - - - -
C14 : 0, myristic acid 587 - - - -
C16: 0, palmitic acid 28.03 11.19 8.99 30.52 12.33
C18:0, stearic acid 9.92 3.56 3.76 5.78 2.83
C18:1, oleic acid 8.48 16.05 17.88 9.47 446
C18:2, linoleic acid 454 4764 49.09 37.20 32.09
C18: 3, linolenic acid 1.11 17.55 16.40 11.00 16.40
C20: 0, arachidic acid 3.27 - - - -
C20: 2, eicosadienoic acid - 4.01 3.90 491 -
C22:0, behenic acid - - - 111 3.46
C24:0, lignoceric acid - - - - 5.67
Saturated fatty acid 82.60 14.76 12.74 3742 24.28
Monounsat. fatty acid 9.92 16.05 17.88 9.47 4.46
Polyunsat. fatty acid 8.92 69.20 69.33 53.11 71.26
Total (%) 100.00 100.00 100.00 100.00 100.00
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Table 7. The identified volatile components of juniper seed by GC/MSD

Steam distillation SPME-PDMS SPME-PA
Tk A(f/fa LD. Tr A(f/fa 1D Tr A;fa LD.
1 3.8 17.93 2-butanol 494 0.19 Acetaldehyde 497 038 Nitrogen oxide
2 4.03 061 24-dimethyl butane 517 0.07 Oxirane 513 0.03 Acetaldehyde
3 434 581 l-pentene 544 .38 Ethanol 522 (.13 Oxirane
4 474 049 Hexane 2353 12.26 a-pinene 548 201 Ethanol
5 505 01 Chloroform 2450 0.05 Camphene 2348 651 a-pinene
6 522 006 Methyl cyclopentane 2694 (.10 Sabinene 2623 0.07 Sabinene
7 691 4.24 Heptane 2648 052 B-pinene 2646 0.32 B-pinene
8 1087 0.17 Hexanal 27.73 75.89 B-myrcene 2759 7886 B-myrcene
9 1364 0.23 2-hexenal 2808 0.05 ? 2780 0.02 7-methyl-3-methyleneoctadiene
10 1839 8.01 a-pinene 2815 004 7 30.06 1.8l Limonene
11 192 0.09 Camphene 2845 0.05 S§-carene 32.74 0.03 3,5-—cycloheptadien-1-one
12 20,79 0.13 Sabinene 30.09 199 Limonene 34.11 051 a-terpinolene
13 2094 0.61 B-pinene 3210 003 7 3486 0.10 ?
14 2223 41.17 B-myrcene 34.12 054 a-terpinolene 3588 0.05 Fenchyl alcohol
15 2421 224 Limonene 4670 010 @-fenchyl acetate 4001 0.06 3-cyclo hexene-1-ol
16 26.05 0.09 7 —terpinene 4687 0.04 2-heptanone 43.00 0.14 2
17 2786 0.94 a-terpinolene 5049 0.80 4-cubebene 4669 0.15 g-fenchyl acetate
18 33.15 0.29 1,4_temlneol 50.73 0.02 1‘2’4—triazolo pyrldlne 46.87 0.08 2-dodecanone
19 393 057 a-fenchyl acetate 5209 0.14 Naphthalene 5056 0.26 Benzene
20 3968 0.12 2-undecanone 52.89 0.04 B-elemene 5198 0.09 Geranyl acetate
21 42774 0.38 g-cubebene 5359 0.03 2-carene(?) 5362 0.13 Benziimidazole-2-one
22 4441 02 Neryl acetate 5398 0.10 Jupinene 5397 0.06 Jupinene
23 4539 007 Trans-caryophyllene 9466 239 Trans-4,11,11-trimethyl-8- 9465 259 Trans-4,11,11-trimethy-8-
methylene(?) methylene
24 4569 019 jJupinene 55.15 0.05 Camphen,1,3-pentadiene(?) 9914 005 ?
25 4642 187 Trans-caryophyllene 9609 150 B-farnecene 56.08 1.55 B-farnecene
26 48.17 4.37 [}—farnecene 5650 1.33 B‘Selinene 5650 1.7 stelinene
27 4951 3.98 p-cubebene 5794 123 B-cubebene 5793 2.03 B-cubebene
28 51.46 0.16 8-~cadinene 5877 0.02 ? 79.16 0.13 3-hydroxylongifolol
29 5312 0.71 Germacrene 79.13  0.05 1-naphthalenepropanol 7949 012 9
30 5327 0.3 Farnesol 7951 0.02 §-nerolido!
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82 =71 13360, FHE2 14724, 37 82.38,
3}7} o) &2 11.02 ppme] et v =)ak

A
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e K

= g A3, 8 AHATLG AE2NE FE5 F
A& Z4 x¥k4kel lauric acid @ caprylic acid S-o] <F
50% A= A8l gl o), defj] Aol Hol== 10
Aol 2 F g A Boll+= A Al X]1HEES linoleic acid”} 47.64
%, linolenic acid”} 17.55%, oleic acid”} 16.05%, palmitic
acid7F 11.19%2] <0 2 Al A o] up2 x|ubate] £x o 2 A
H|7} Adeoldt ZloZ viepgrl =57 ety
SPMEE of8-3le] &3 A-FAA LS S48 248
GC-MSDE £X43 A3 F3 37| A B2 B-myrcene, a -
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