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o) FEAE AR FE Akl R4 100] $2 FEAAH 4ATEL FFesgn WA

TFEYLE Festd 249 AA Fol S0 SR T FHAAA ofv]sbt 2| At

z]uko Bligh and Dyer ¥ ¥ 0 & FZ&3lo] 4&d]l & AL £5te] transmethylation A #
o Z AZ 1mE 2 benzene 1mol] Folz 5% HCI-MeOH 2mfE 7hste] 2 4]
ZHERL 100°Ceoll A std et whgol Euid Aol A dAAIAEFS. W3 F H,0-Hexane
(A:D 1w 5 stste] Aupake] of ~dj2ubs He) 33359 chromatography ¥-48°0% 3
At TAHZZL 10% silarioc(2.1mX 3.2m) column, temperature £ 160~240°C
(4°C/min), detector & UV-detector & AF-£3% 52, MeOH-CHC13(9:1)% &  eluent
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AE 282 Astd Aar A4 A2A7 F 6N HCl 2 110+ 2°CelA 22 AIZH5<E
AR dhgo]l BdhS 99 HARE F AZA]J) 2 sodium citrate buffer pH
2.2 84¢& Hslste] gas chromatography 2 FAstg . EHzAL glass column
(2.0mX 3.0ma) 20% DEGSE FA3 2,

Table 1. Conditions for GC-MS operati
detector & FID, 230°Col 4] 3 a}glc} o® ol peration

Instrument SHIMADZU GCMS- 9020 DF

4. 2 gy Tonization 75eV, 300zA
Inject temp. 250°C
T2 FEF ABA AuFE 2ulE 35 Column temp. 100°C
s} =) ghARS B8k =9 v] A9 peak 7} Chamber temp. 3007C
Jeigom 2 o] & GC-MS 2 ol sy e} Ion source EL/CI

Set mass range m/e 10-500max

¥4 272 Table 1 3 7},

210 % 1#
1. XjgHk 24
AAF A& HPLCE ¥4% A== Table 29 Fig.1.29 7o},

Table 2. Composition of fatty acids in Thujae biotae water extract

Carbon number Name Content (%)
Cié-0 Palmitic acid 1.5
Ci6:1 Palmitoleic acid 11.4
Cis:o Stearic acid 2.1
Cis: 1 Oleic acid 2.4
Cis:2 Linoleic acid 9.5
Cis.3 Linolenic acid 8.2
Cap. g Eicosadienoic acid 4.1
Cop. 4 Arachidonic acid 3.2
Cos.0 Behnic acid 5.7
X-12 Unknown 3.5
X-13 Unknown 5.3
X-14 Unknown 23.6
X-15 Unknown 3.4
X-16 Unknown 16.1

14 kinds of fatty acid 100
Unknown material 51.9%

—_—2 —



X=14

X-15
Co2:0

Fig.1. The chromatogram of Thujae hiotae water extract
the fatty acid chromatogram by HPLC
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Fig.2. Unknown chromatogram of Thujae hiotae water extract
treated with acid catalyst by HPLC
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e Table 29 Fig.1,20]4 £ < Sl& vheh o] Ad4s 2 FEA7t 14F0] £4
Hich. 2u u]x 9 Edo] 574As vebidet. ol sl Cuas 7t 423 Ho] Yo
Cw.2% Cay = T SlE A2 F45 U

283 u)xe] £AL GC-MS & ¥ldte Fig.3 ~Fig.73 2& A& 9t
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Fig.3. Unknown X-12 mass spectrum of Timjae biotae water extract
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Fig.4. Unimown X-13 mass spectrum of Thujae hiotae water extract
N
100 7]
7-Ethenyl-1,2,3,4,42,5,6,7,8,9,10,10a-dodecahydrp-1,42,7-
trimethyl-l-phenanethrerecarhoxylic acid
504 316 |
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Fig.5. Unknown X-14 mass spectrum of Thujae biotae water extract
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1077 Jecahydro-},ba-dimethyl~-6-methylene-5-(3-methyl-2,4~ [
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Fig.6. Unknown X-15 mass spectrum of Thujae biotae water extract
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Fig.7. Unknown X-16 mass spectrum of Thnjae hiotae water extract

Fig.3 o4 ¥ ule} 7to] parent ion [(M'1 9 relative intensity 7} 73.9% % M-
25805, m/e 18804 RI+ 100% Z [M-T70]* o}-&0], m/e 24394 RI = 66.6% =
(M-15]* o] 20| dA3H 2 (CHsO)* & [CsH.J* 0] 5% vretitet,

Fig.4ol4 parent ion [M*] 2 relative intensity 7} 15.4% Z M-292¢]9, m/ e
79014 RI & 100% = Yelds m/e 1084 RI = 63.9% 2 (M-184)% o] 0], m/e
1494 RI & 32.5%2 [M-143]" o] 20] @ A3 ch,

Fig.5 ol 4= parent ion (M*] 9 relative intensity 7} 40.9%Z M-316 o|H, m e
241014 RI & 100%%E [(M-75]* o] 0] &ATHE T, me 257d4 RIE 52.5% &
(M-59] o] o] &A 3}t

Fig.60ll4 3= parent ion [M*] 9 relative intensity 7} 17.6% & M-3i60°]¥, m e
12104 RI &= 100%E [(M-195]* o] 0] m/a 161014 RI &= 45.9%Z [M-155]%)&
o], m/e 2414 RI &= 41.5%Z [M-175]* o]0} & A&} c},

Fig.7lA parent ion [(M*]2l relative intensity = 19.9%% M-316°]9, m/ &
25704 RI &= 100%Z (M-59)* o} £0] & =) slsich,

o] AAZ o4 4 Y AL cyclic compounde] Yot = me 72, 7404 base
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peak 7} ¥] 2d ¥2 relative intensity & 3.9 v CH;OCO(CH;).—<]4 hydrocarbon
iong 439 C,Hpr1 —=% ulEo] 2] methylate 5 22 methoxy group o] o] 2
JA5A =h: Myher? Muratal® Sun!® McClosky ' 5o w23 s & A5
t}, 23 2% vz FAL Zqlo] 5o} X-12:Ethyl (1-methyl butyl)- malonate, X-
13:9,12.15-Qctadecatrienate, X-14: 7-Ethenyl-1,2,3,4,4a.5,6.,7,8,9, 10,10a-
dodecahydro-~1, 4a, 7- tri methyl -1-phenanthrenecarboxylate, X-15 : Decahydro~1,
4a-di methyl -6-methylene-5-(3-methyl -2, 4-pentadinyl)-N- naphthalene car-

boxylate. X-16: 17- B -hydroxy-58 -estri-1-en-3-one °| 3t}

3. oto| At BN
AdA ko] A8 5 GLCE $A43 23+ Fig.8 3 Table 304 BE ulg} o] 16F9] of
o) ate] B4 EH aspartic acid 7t 51.8% 2 A B oko] TdFo U
proline & 10.1% %35tz lgleh. o]kl r-aminobutyric acid 7t $4 5 Q&L 5o
g Yolr}.
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Fig.8. The chromatogram of amino acid of Thujae biotae water
extract by gas chromatography
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Table 3. Composition of amino acid in
Thujae biotae water extract

Amino acid nmoles Content (%)
Lysine 28.8 2.5
Histidine 4.6 0.4
Arginine 10.0 0.9
Aspartic acid 598 51.8
Threonine 29.7 2.6
Serine 56.0 4.9
Glutamic acid 107 9.3
Proline 116 10.1
Glycine 47.0 4.1
Valine 18.7 1.6
Methionine 2.9 0.25
Isoleucine 12.9 1.1
Leucine 16.5 1.4
Alanine 84.6 7.3
Tyrosine 6.3 0.54
Phenylalanine 14.8 1.3
* y- Aminobutyric acid 42.2

16 kinds 1153.7 100
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proline o} 10%, 7r-aminobutyric acid 7}
Age Fsel Ugieh

i) SRz 1459 Aol #4
%] 913 Linoleic acid, Linolenic acid, Ar-
achidonic acid 7} 5% &f5of g 57}
28 A2g FHol A= et

AE GC-MSEZ #EHld 4L Ethyl (1-
methylbutyl) -malonic acid; 9, 12, 15-
QOctadecatrienoic acid ; 7- Ethenyl-1,2,3

4,4a,5,6,7,8,9,10,10a-dodeca hydro-1, 4a,7-trimethyl -1-1phenanethrenecarbox-

ylic acid ; Decahydro-1, 4a-dimethyl -6-me thylene-5-(3-methyl -2, 4-pentadinyl )-

N-naphthalenecarboxylic acid ; 17-8- Hydroxy-58-estri-1-en-3-one 5o°|t},
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Studies on the Thuja Orientalis(2)
—Amino acid and fatty acid composition in the Thuja biotae water extract—

Hyun-keun, Nam and Gi-hwan, Rho
Institute of Food Nutrition Science and Technology

YAbstract{

In order to investigate the amino acid and fatty acid composition in Thuj biotae water
extract, this examination was performed.

There are 16 kinds of different amino acid and 14 kinds of different fatty acid in Thuja
biotae water extract. An acidic amino acid, aspartic acid was contained 52% and proline was
contained 10%, particulary r-aminobutyric acid was analyzed. Essential fatty acids ; linoleic
acid, linolenic acid, arachidonic acid was contained and palmitoleic acid was contained 11.
4%.

There are 5 different unknown materials which were investigated by GC-MS spectrum,
such as Ethyl(1-methylbutyl)-malonic acid ; 9, 12, 15-Octadecatriencic acid ; 7-Ethenyl-1,
2,3 4, 4a, 5 6, 7, 8 9, 10a-dodecahydro-1, 4a, 7-trimethyl-1-phenanethrenecarboxylic acid
: Decahydro-1, 4a-dimethyl-6-methylene-5-(3-methyl-2, 4-pentadinyl)-N-naphthalenecarbo-
xylic acid : 17-8-Hydroxy-5-estri-1-en-3-one.



