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ABSTRACT

« The essemtial oil from the dried fruits of Zanthoxylum rhetsoides Drake (syn. Zanthoxylum
myriacanthum Wall. ex Hook. f.) of Northwest Vietnam origin was evaluated to possess fresh, terpene-
like, citrusy gqnd peppery odour. The oil consists of 78.3% monoterpen hydrocarbons, 19.8%
oxygenated monoterpenes, 1.3% n-ancols and only 0.3% sesquiterpenes. Main constituents are p-
cymene (15.3%), kimonene (27.1%) and [-phellandrene (11.9% ). The oxygenated monoterpenes with
the main constituents terpinen-4-ol (6%) and geranyl acetate (1.8%) are responsible for the odowr of
the oil and the evaluated odowr is in good agreement with the composition of the identified
compounds,

PHAN MO DAU

Cay sén ld to (Zanthoxylum rhetsoides Drake, syn. Zanthoxylum myriacanthum Wall. ex
Hook. f., Rutaceae) 12 cdy g6, cao téi 10 m, moc & ving rimg ndi & d6 cao 500 — 2100 m
(Sapa, Ba Vi, Bao Loc, Lao Cai, ...) [1]. Qua khé (tic hat sén) cé mui rat thom vi 14 mot loai
gia vi dugc ua chuong & ving Tay Béc nudc ta, dac biét 1a gia vi cho thit bd. Trong cong trinh
nghién ciu cla chiing toi, hat sen dugc thu thap & viing Than Uyén, Lo Cai, vi tinh diu hat
* sén di dugc diéu ché vdi hiéu sudt cao bang chung cat 16i cuén hoi nudc (hiéu suat 14%, n,™*
1,4739). Tinh dau ¢é mau vang nhat va dugc dinh gid vé mui 1a fresh, terpene-like, citrusy va
peppery (Dr.’H. Surburg, Harmann & Reimer GmbH, D-37601 Holzminden, CHLB Piic); do
d6 chiing t6i di nghién ctu tinh ddu nay véi muc dich xdc dinh cic hop chit c6 mii thom cé
gid tri,.quyét dinh cho mii thom cia tinh déiu.

KET QUA NGHIEN CUU

Phuong phap va thict bi :

Sdc ky khi phan tich (GC): Packard 439, cot CP Sil 5 CB (dai 25 m; dudng kinh trong
0,25 mm; 16p phim day 0,39 um) va cot DB-Wax (dai 60 m; duéng kinh trong 0,32 mm; 16p
phim day 0,25 pm). Khi mang: N,. Detector: FID. Plotter: Shimadzu C-R6A Chromatopack.
Chuong trinh nhiét do: 60°C (100°C) - 220"C, 5'C/phit. Nhiét do injector: 270°C. Nhiét do
detector: 300"C.
: Séic ky khi - Khoi pho lién hap (GC-EIIMS): Hewlett-Packard 5890 II, cot HP-1 (dai 25

m; duong kinh trong 0,20 mm; 1ép phim day 0,50 pum), lién hop véi HP 5971A. Khi mang:

He. Phdn mém HP G 1034 B MS Chem. Station.

Séc ky lap mong (TLC): Sic ky 16p mong dugc thue hién trén bin méng tring sdn DC-
Alufolien 60 Fm' (Merck 5554). Hién méu: dén UV 254 nm, anisandehit/H,S0,.
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Scic ky ¢t nhanh (FC): Chat hdp phu silica gel ICN Biomedicals (32-63 pm). Dung moi
ete didu hoa (khoang soi 40-60"C, PE), pentan, dietyl ete.

Phé khoi lweng (MS va HR-MS): Varian MAT 44 S.

Phé hong ngoai (IR): Perkin-Elmer Infrarot Spektrometer 881.

Phé edng hudng nir hat nhan (NMR): "H NMR (400 MHz, CDCI,): Bruker AM 400. "“C
NMR va DEPT (50 MHz, CDCl,): Bruker AC 200.

Nguyén liéu thuc vt

Hat sén (qua phoi kho cla cay sén 14 to (Z. rhetsoides)) duge thu thap viio mia qua nam
1997 tai Than Uyén, Lao Cai. Miu thuc vt duge GS Vit Van Chuyén, Trudng Dai hoc Duge
Ha Néi, giam dinh.

Piéu ché tinh diu hat sén

Tinh diu duogc diéu ché tir hat sén bing phuong phip chung cét 16i cudn hoi nudc. Tinh
ddu thu duge ¢6 miu ving nhat, miti thom, hiéu sudt 14% so véi nguyén liéu kho, n,™”
1,4739. '

Phan tich vi xdc dinh cic thanh phin cua tinh diu hat sén

100 g tinh ddu duoc chung c4t phan doan biing cot Vigreux (NORMAG?, chiéu cao 80 cm)
dudi 4p sudt gidm cho 7 phan doan chinh va 1 phdn cin. Phin doan 1 (ds 56°C/4,5mbar) chifa chi
yé&u a-pinen (29%), sabinen (15%) va limonen (24%); phén doan 2 (ds 52°C/3mbar) chia chi y&u
p-cymen (219%), limonen va B-phellandren (55%); phan doan 3 (ds 35°C/5mbar) chifa chi yéu p-
cymen (25%), limonen va Bphellandren (41%); phan doan 4 (ds 61°C/6mbar) chira chi yéu
phellandren (15%), terpinen-4-ol (44%); phan doan 5 (ds 62'C/émbar) chiia chu yéu terpinen-4-ol
(15%), c-terpineol (12%), trans-p-mentha-1(7),5-dien-2-ol (10%); phin doan 6 (ds 61"C/1,8mbar)
chita chi y&u rrans-p-mentha-1(7),5-dien-2-ol (12%), p-menth-1-en-7-al (9%) va geranyl axetat
(21%). Chung cit phin can bing Kugelrohr dén nhiét do 100"C/0,3mbar cho hai phdn chung ct:
phin mot chita chil yéu carvacrol (19%) va geranyl axetat (17%), va phan hai chita chi yéu
carvacrol (10%). Céc phan doan chung cit ti€p tuc duoc phan tich nhiéu ldn bang FC din dén su
phan lap 34 hop chat, ciu tnic cla cdc chit nay duge xdc dinh bing cdc phuong phdp phd
NMR vi MS. 35 thanh phén khéc cha tinh ddu duge xde dinh bang GC (Rlg; va Rlggw,,) v
MS (nhin dugc tir khio st GC-MS cdc phan doan) so vdi clia cdc miu chudn (xem bang 1).

Bang 1: Thanh phin héa hoc cia tinh diu hat sén
(ham luong x4c dinh trén cot CP Sil5 CB, 25m x 0,25mm x 0,3%um, tri s FID)

ST- | Hop chat 1 Rlgs Rlypwe, | Ham Phuong
T luong phap
. (%) xic dinh
1 | @-Thujen 924 1033 0,6 MS
2 c-Pinen ' 934 1033 8,2 MS,'H
3 Sabinén 069 1131 6,9 MS.'H
4 F-Myrcen 983 1166 37 MS
5 a-Phellandren 998 1175 32 MS
6 a-Terpinen 1006 1190 0,5 MS,'H ;
7 | p-Cymen 1016 1280 £5.3 MS,'H,"*C
8 Limonen 1028 1211 27,1 MS,'H,"C
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56_ | trans-5-Hidroxi-8,9-dihidrocarvon | 1410 | vét MS,'H,"*C
57 | B-Caryophyllen 1417|1616 |0, MS,'H,"'C
58 | 6,7-Epoxi geranyl axetat 1457 2043 0.1 MS

59 | a-Humulen 1460 | 1685 | veél MS

60 | Podecan-1-ol - 1465 | vét MS,IR,'H
61 | »Muurolen 1474 1710 | vEl MS

62 | y-Amorphen 1488 1725 | vél MS

63 | a-Muurolen 1495 1737 : Vel MS

64 | &Cadinen 1517 1770 Vel MS,'H

65 | a-Calacoren 1532 | vél MS

66 | Tridecan-1-ol 1565 Vet MS

67 | f-Caryophyllen epoxit 1572 2009 VEL MS,'H

68 | Spathulenol 1572 0,1 MS,'H

69 | Tetradecan-1-ol 1665 vél MS

vét: ham lugng < 0,05%.
'H="'HNMR, "C="CNMR.

Lan ddu tién thanh phin héa hoc cua tinh ddu hat sén (Z. rhetsoides) v6i 69 hop chat
chiém 99,7% ham l'uf;mg tinh diu da dugc xdc dinh. Tinh diu gém chi y&u cdc monotecpenoit
(98,1% ham lugng). Cic monotecpen hidrocacbon chiém 78,3% véi p-cymen (15,3%),
limonen (27;1%), f-phellandren (11,9%) la cdc hop chat chinh. Mot s6 1én monotecpenoit
chira oxi khic nhau (19,8%) da dugc tim thay véi terpinen-4-ol (6%), geranyl axetat (1,8%) la
cdc hop chét chinh. Cdc sesquitecpenoit chi chiém 0,3%, chi yéu la sesquitecpen hidrocacbon
vi phén lén & dang vét (< 0,05%). Céc ancol mach thang la cic thanh phin khong phai {a
tecpenoit chi chi€m téng cong 1,3% tir n-octanol dén n-tetradecanol, chiing déu 1a cdc thanh
phan phu.

Trong s6 cdc hop chat duge phan lap, ding chi ¥ 12 frans-p-mentha-1(7),5-dien-2-ol (1,
1,2%) vi p-menth-1-en-7-al (2, 1%) lin dau tién duge tim thdy trong chi Zanthoxylum, trudc
kia chi duoc nhidc dén nhu cdc sin phdm sinh ra trong cdc qud trinh bin téng hop [3,4].

7
CHD
‘ DH

» frans-p-Mentha- s S : 8 I(?]I S-dien-2-ol (1)

Diu khéng mau. 1 RRIgs 1184, RRIpgy,.
1819.

GC-MS: 152 (1, M*™, C,,H,;0), 134 (34), 119 (18), 109 (23), 95 (19), 92 (100), 91 (90),
81 (51), 79 (38), 70 (6), 65 (10), 57 (21), 53 (11).

'H NMR: 60,92 (6H, 2 d, J = 7 Hz, 8-Me,), 1,70 (1H, br sept, ] = 7 Hz, H-8), 4,40 (1H, dd, J =
4 Hz, 3 Hz, H-2), 494 va 5,05 (2 x 1H, 2 brs, 1-CH,), 5,81 (1H, brd, J = 10 Hz, H-6), 6,12 (1H, dd, J

=10 Hz, 2,5 Hz, H-5).
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"*C NMR: & 19,5 (g. C-9 va C-10), 31,5 (d, C-8), 32.4 (1, C-3), 37,2 (d, C-4), 68.9 (d, C-
" 2), 112,6 (t, C-7), 126,5 (d, C-6), 133,7 (d, C-5), 145,1 (s, C-1).

o p-Menth-1-en-7-al (2)

Dau khong mau. RRIgs: 1252, RRIpg.y,.: 1739.

GC-MS: myfz (%) 152 (20, M™, C,H,,0), 137 (11), 123 (10), 110 (13), 109 (100), 95
(36), h83 (25), 81 (45), 79 (42), 70 (22), 67 (33), 55 (25),

'H NMR: 8 0,89 va 0,90 (6H, 2 d, J = 6,5 Hz, 8-Me,), 1,15 (1H. dddd, J = 12 Hz, 12 Hz, 12 Hz,
5Hz, H,-5), 1,30 - 1,40 (1H, m, H_-4), 1,51 (1H, br sept, ] = 6,5 Hz, H-8), 1.85 (1H, dm, ] = 12 Hz,
H,-5), 1,95 -2,05 (2H, m, 2 H-6), 2,37 (brd, J = 17 Hz) va 2,42 (br d, ] = 17 Hz) (2 H-3), 6,79 (1H, br
d.J =35 Hz, H-2).9,39 (1H. s, CHO).

: “"CNMR: & 19,4 va 19,7 (2 g, C-9 va C-10), 21,8 (1, C-5), 24,9 (t, C-3), 30,1 (1, C-6), 31,9
(d, C-8), 39,9 (d, C-4), 141,5 (s, C-1), 151,5 (d, C-2), 194,1 (d, C-7).

Céc hop chit monotecpenoit chiia oxi véi cdc thanh phin chinh 1 terpinen-4-ol {6%} va
geranyl axetat (1,8%) dugc xdc dinh la ciac thanh phan quyét dinh cho mui thom cia tinh diu
_ v mii cta tinh ddu dugc dinh gid l1a hoan toan phi hop véi thanh phin cua cac chat da dugc
xdc dinh.

. Két luan

l Lin diu tién, tinh déu hat sén (qua kho) cia cay sén la to (Zanthoxylum rhetsoides
Drake = Zanthoxylum myriacanthum Wall. ex. Hook. f., Rutaceae) di duoc khio sdt vé mat
hoa hoc. 69 hop chit chiém 99,7% ham lugng tinh diu di duge xdc dinh; trong s6 nay 34 hop
chit di duge phan lap va xdc dinh cfu tric bing cdc phuong phdp phé NMR va MS, 35 chat
cdn lai duoc xdc dinh bing cich so sdnh cédc gid tri RI va phd MS véi cic miu chu'in. Cic
monotecpenoit chi€ém 98,1% ham lugng tinh diu, cic sesquitecpenoit chi chi€ém 0,3%, va cic
ancol mach thang chiém 1,3%.

2. Trong s6 cac hop chit dugc phan lap cé nhiéu chét i nhitng hop chét hi€ém gap trong
thién nhién hodc cho dén nay chi nhan dugc bing con dudng téng hop va ldn ddu tién duoc tim
thiy trong chi Zanthoxylum, nhu cis- va trans-p-mentha-1(7),5-dien-2-ol, p-menth-1-en-7-al,
- p-mentha-1,3-dien-7-al, cis- vi trans-5-hidroxi-8,9-dihidrocarvon.

3. Tinh ddu hat sén dugc ddnh gid la vé mui la fresh, rerpene-like, citrusy va peppery.
Cac hop chit monotecpenoit chita oxi véi cic thanh phan chinh I3 terpinen-4-ol (6%) vi
geranyl axetat (1,8%) dugc xdc dinh la cdc thanh phin quyét dinh cho mii thom cta tinh déu
va mui cia tinh diu duogc ddnh gid 1a hoan toan phil hop vdi thanh phin cia cde chit da duoc
xdc dinh.
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