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ABSTRACT

Chemical composition and configuration of asarone in the rhizome extract of
“Thuy xuong bo” (Acorus sp.) were determined by GC-MS and MNR
analyses. Results showed that the rhizome extract of “Thuy xuong bo”
contained at least 9 compounds. In that, f-asarone was main component with
the highest content ratio (66.8%). The content ratios of other components,
excepting for 1H-CyclopropafaJnaphthalene (13.4%) and (-)-Aristolene
(5.8%), were lower than 3%. Otherwise, an open column chromatography on
15% silver nitrate in silica gel using a mixture of successive increase of 2%
benzene in n-hexane as mobile phase was able to purify p-asarone in the
extract.

TOM TAT

Thanh phdn héa hoc va cdu hinh ciia asarone trong dich trich than ré cay thity
xwong bé (Acorus sp.) da duogc xdc dinh bang cdc ky thudt phan tich GC-MS
va NMR. Két qua phan tich cho thdy dich trich than ré cdy TXB chita it nhdt 9
hop chat. Trong d6, P-asarone ld thanh phan héa hoc chinh véi ty 1é hién
dién chiém 66,8%. Cac hop chdt con lai, triv 1H- Cyclopropa[a]naphthalene
(13,4%) va (-)-Aristolene (5,8%), déu co ty 1é hién dién khong vueot qud 3%.
Mat khdc, cét sdc ky mo sie dung hon hop 20% nitrat bac trong silica gel lam
pha tinh va pha déng la hén hop tang liiy tién ciia 2% benzen trong n-hexane
la c6 kha nang tinh loc -asarone trong mau ly trich.

1 GIOI THIEU

trich tir than ré cdy A. gramineus (Lee et al.,
2002). Bot nghién va tinh dau ly trich tu

Thuy xwong bd (TXB) 1a loai cdy thudc chi
xuong bd (Acorus) ho Ray (Araceae) dugc trong
phé bién nhu 1a mot loai duoc thao dung dé giai
doc va sat trung (ca udng va dung ngoai) & dong
bang song Ciru Long (PBSCL). Tai Chau A hai
loai ciy thudc chi xuwong bd duogc trong phd bién
la Acorus calamus L. va A. gramineus Soland.
Céc két qua phén tich cho thiy thanh phan chinh
cia tinh dau ly trich tir sy chung céat cay A.
calamus 13 hop chit B-asarone (Koul ef al., 1990),
trong khi hon hop ciia a-asarone va [P-asarone
(Hinh 1) 13 thanh phan chu yéu trong tinh dau ly
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than ré (rhizome) ciy A. calamus 43 duogc
ding dé phong tri hai loai mot gdy hai kho
vua Callosobruchus chinensis va C. phaseoli
(Coleoptera: Bruchidae) (Shukla et al., 2009;
Rahman and Schmidt, 1999) va loai ve (tick)
Rhipicephalus (Boophilus) microplus gay hai gia
stic (Ghosh et al., 2010). Hiéu lyc giy chét cua
dich trich than ré 4. gramineus di dugc danh gia
trén riy ndu (Nilaparvata lugens) va siu to
(Plutella xylostella) (Lee et al., 2002). Theo két
qua danh gia cia Koul et al. (1990), dbi voi au
trung ctia mot s6 loai con trang thude bd canh vay
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(Lepidoptera) B-asarone vira gdy doc vira gay su
chan an trong khi a-asarone chi gy ra sy chan an
ma khong gy doc. Ngoai ra, hiéu luc trc ché su
phat trién dbi v6i mot sb loai vi khuan va tao cua
asarone ciing da dugc ghi nhan (McGraw et al.,
2002; Pollio et al., 1993).

(o) (o)

(o)

a-Asarone B-Asarone

Hinh 1: Cong thirc cau tao ciia asarone
A) a-asarone; B) B-asarone

Tai Viét Nam, cac loai thuc vat nhu neem
(chi Azadirachta, ho Meliaceae), thubc 14 (chi
Nicotiana, ho Solanaceae) va 6t (chi Capsicum,
ho Solanaceae) da dugc nghién ciu va ung
dung tir lau dé phong tri con trung gay hai cdy
trong. Gan day, cdy co hoi (chi Ageratum, ho
Asteraceae) da dugc ap dung trong kich thich sy
khang cua ciy lta ddi v6i bénh chay 14 do nim
Pyricularia oryzae, t€n khac 1a P. grisea, giy ra
(Phan Thi Hong Thay, 2009).

Dé tai dwoc thue hién nhim muc tiéu xac dinh
thanh phan hoa hoc, phan lap va xac dinh céu
hinh ctia asarone trong dich trich than ré cidy TXB
tr d6 1am tién d& cho viéc nghién ciru va ung
dung loai vt li¢u nay trong phong tri con trung va
bénh hai cay trong & DPBSCL.

2 PHUONG PHAP NGHIEN CUU

2.1 Héa chit

n-Hexane (Hx), ethyl acetate (EtOAc),
benzen (Bz) va silica gel (60 N) dugc mua tr
cong ty Merck (Puc). Nitrat bac (AgNO3) va
sodiumsulfate (Na2SO4) dugc mua tir cong ty
Wako (Nhat). o-Asarone véi do tinh khiét >98%
dugc mua tu cong ty Aldrich (M¥).
2.2 Thén ré ciy thiy xwong bo va miu ly trich

Cay TXB con dugc thu thap tu cac vuon thuéc
gia dinh quanh khu vyc Thanh phé Céan Tho rdi
chuyén vé B6 méon BVTV dé trong trong cac chau
sit dat trong nha ludi cho dén khi cdy nay choi
(khoang 20 ngay). Phan than ré cia cdy me s&
duoc tach l?iy, loai bd 16p v khod bén ngoai, rira
sach bang nuéc may, phoi ning mot gid, cit thanh
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nhitng doan nho va trén déu dé lam mau. 200 g
méu s& dugc nghién nat bang cbi st 1di cho vao
mot binh tam giac chira 200 ml EtOAc dé ngam
trong 24 gio. Phan dich long cta hdn hop s& dugc
gan vao mot phéu phan tach. Hon hop con lai
trong binh tam giac duoc rira voi 50 ml ethyl
acetate (1ap lai 3 l1an). Luong ethyl acetate rira
dugc gan vao két hop voi phan dich 1ong trong
phéu ly trich. Thém vao phéu 200 ml nuéc, lic
déu, tach lay phan hiru co (phan ndi bén trén) roi
loc qua mot cot nhdi Na;SO4 vao mdt binh cau.
Cho tiép vao phdu 200 ml ethyl acetate, lic déu
roi tach ldy phan hitu co, loc qua c6t nhdi Na;SO4
dé két hop v6i phan hitu co trong binh cau (lip lai
3 lﬁn). Luong dung méi trong binh cau dugc bay
hoi dé c6 dic xudng con khoang 2 ml, chuyén vao
mot lo thaiy tinh dung tich 3 ml (42 dugc can
trong lugng) c6 nip ddy. Sau khi tiép tuc duogc
bay hoi ¢ ap sudt 90 Tor va nhiét d6 40°C trong
15 phat bang mot hé thdng cb - quay, lo dung
mau duoc dit vao mot budng chan khong trong 30
phut d& dam bao dung méi (EtOAc) bay hoi hoan
toan, can trong luong ctia mau, thém vao lo 1 ml
Hx, ddy lai bang nip c6 16p Teflon va trit trong
ta lanh cho dén khi dem di phéan tich & phong
thi nghiém Sinh thai héa chét cia Truong Dai
hoc Nong nghiép va Céng nghé Tokyo (Tokyo,
Nhét Ban).

2.3 Xic dinh thanh phin héa hoc trong miu
ly trich

Thanh phan héa hoc trong mau ly trich duoc
xac dinh bang phan tich Sic ky khi - Khdi phd
(Gas Chromatography - Mass Spectrometry, GC-
MS). May lién hop GC-MS gom GC HP 6890
series va diu do MS (Mass Selective Detector)
HP 5973. Su i-on héa dugc thuc hién theo kiéu va
cham i-on (Electron Impact, EI mode) ¢ dién thé
70 eV va nhiét do 230°C. Cot sic ky ding trong
phan tich 13 c6t mao dian DB-23 (capillary
column, 0,25 mm ID x 30 m; J&W Scientific) véi
chuong trinh nhiét d6: bat dau va 6n dinh & 50°C
trong 2 phit, ting 1én 160°C & tbc do 4°C/phit,
tiép tuc ting 1én 220°C ¢ téc d6 10°C/phut, 6n
dinh & 220°C trong 15 phut.

Danh phép va cong thic hoa hoc cua cac thanh
hoéa hoc trong dich ly trich duge xac dinh béng
cach so sanh két qua phan tich vé6i co so dit liéu
khéi phd cua Agilent (Agilent Technology, MY).
Do1 véi thanh phan asarone, su so sanh con duogc
tién hanh véi chit chuan o-asarone (Aldrich, M¥).
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2.4 Xic dinh ciu hinh ciia asarone trong miu biang may Jeol Alpha 300 Fourier transform
ly trich spectrometer (Nihondenshi, Tokyo, Japan) &
Asarone trong mau ly trich than r& cady TXBs¢ ~ 300.4 MHz va 75.45 MHz, tuong {mg. Dung moi
duge phan 1ap bang ky thuat ly trich phan doan s¢ St dung cho phan tich 1a deuterium chloroform
dung cot sic ky mo véi silica gel 1am pha tinh.  (CDCls) v6i Tetramethylsilane (TMS) dwoc dung
Pha dong 13 200 ml cac hdn hop dung mdi ting lam chat néi chuan (internal standard). Nhiét d¢
10% lily tién cia Bz trong Hx (mSi hén hgp  cua mau khi phan tich la 20°C.
twong tmg v6i mot phan doan). Su xudt hién cia 3 KET QUA
asarone trong mdi phan doan dugc kiém tra bang
ky thuat sac ky lop mong (TLC) lay chi s6 Rf cta
o-asarone lam diém chuan. Cac phan doan chira
asarone dugc phan tach tiép bang k thuét twong Két qua phan tich GC-MS cua mau ly trich
tu, nhung pha tinh cta ct sac ky duoc thay bang  than r& cay TXB cho thdy trong thanh phéan
hon hop 15% nitrate bac (AgNOs) trong silica gel  ¢cjza miu bao gdm it nhat 9 hop chit. Trong d6
va pha dong la 200 ml cac hon hop dung méi cia  B-asarone chiém ti 1& cao nhét véi 66,8%, ké dén
2% tang liy tién bezen trong n-hexane. Thanh |3 hop chit 1H-Cyclopropa[a]naphthalene véi ti
phan asarone trong moi phén doan dugc ki€m tra g 13,4% va (-)-Aristolene vdi ti 18 5,8%, cac hop
bang phén tich GC-MS. Cac phan doan chira mdt  ¢chét con lai, ké ca a-asarone, déu khong vuot qua
thanh phén asarone s€ dwoc két hop, c6 ddc va  ty 18 3% (Bang 1). Diéu ndy chimng t6 B-asarone la
phan tich bang ky thuat Cong huong tir hat nhdn  thanh phan héa hoc chu yéu cua dich trich than ré
(Nuclear Magnetic Resonance, NMR). cay TXB.
Phé NMR 'H va BC coa miu duoc do

Bang 1: Thanh phin héa hec trong dich trich thé ciia thian ré cdy thiy xwong bd dwge xic dinh bing

3.1 Thanh phén héa hgc trong miu ly trich
cuia thén ré ciy TXB

GC-MS*

b AL LA . Cong thiwc Phantw Tylé Rt Ion peaks (m/z)
HC” Tén thong thuong phan tir lwgng (%) (phut)  Base Phan tir
1 (-)-Aristolene CisHaa 204,19 5,79 9,33 105 204,10
2 1H-Cyclopropa[o]naphthalene CisHog 204,19 13,37 9,53 161 204,10
3  Gamma-Elemene CisHaa 204,19 1,68 11,36 121 204,10
4 1,2-dimethoxy-4-(1-propenyl)-bezen C11H1402 178,10 2,36 14,63 178 178,00
5  Spathulenol Ci5H240 220,18 2,46 14,89 205 220,10
6 1,2,3-trimethoxy-5-(-2-propenyl)-bezen C12H1603 208,11 1,60 16,52 208 208,00
7  p-Asarone C12H 1603 208,11 66,79 17,77 208 208,10
8  oa-Asarone Ci2H1603 208,11 2,90 19,40 208 208,00
9  5(1H)-Azulenone Ci5H2,03 218,17 3,05 2147 218 218,10

@ Ct phén tich: DB-23; Chuong trinh nhiét dé: 50°C (2 phiit), tang 1én 160°C & toc @ 4°C/phit, ting lén 220°C ¢ toc do
10°C/phuit, giit 6 220°C trong 15 phut

b Theo danh phép ciia Lién dodan Héa hoc Tinh khiét va Ung dung Quéc té (International Union of Pure and Applied Chemistry,
IUPAC): hop chat 1 la 1,1,7,7a-Tetramethyl-1a,3a,4,5,6,7,7a, 7b-octahydro-1 H-cyclopropa[a]naphthalene; hop chét 2 la
1,1,7,7a-Tetramethyl-1a,2,3,5,6,7,7a, 7b-octahydro-1H-cyclopropafa]naphthalene; hop chat 3 1a 2-Isopropenyl-4-
isopropylidene-1-methyl-1-vinyl-cyclohexane; hop chat 4 1a 1,2-Dimethoxy-4-propenyl-bezen, hop chat 5 la 1,1,7-Trimethyl-4-
methylene-decahydro-cyclopropafe]azulen-7-ol; hop chat 6 la 5-Allyl-1,2,3-trimethoxy-benzen; hop chat 7 Ia 1,2,4-Trimethoxy-
5-propenyl-benzen(Z); hop chat 8 1a 1,2,4-Trimethoxy-5-propenyl-benzen(E); hop chat 9 la 4-Isopropylidene-3,8-dimethyl-
2,4,6,7,8,8a-hexahyro-1H-azulen-5-one

3.2 Céu triic héa hoc ciia asarone trong miu (retention time, Rt) lan lugt 1a 17,77 phat va
ly trich 19,40 phut. Phé khéi luong (Mass spectrum) cua
321 Phin tich GC-MS hop chit 7 va 8, va Rt cua hop chat 8 1a trung
) ) khop v6i chit chudn o-asarone, chimg t6 hop chét

K€t qua trinh bay trong Hinh 2 cho thay trén 7 1a B-asarone va hop chit 8 1a o-asarone. Nhu
biéu do Sac ky tong ion (Total ion chromatogram, vy, trong phan tich GC-MS, phé khéi luong cua
TIC) hai hop chat asarone (hop chat 7 va 8 trinh o-asarone va B-asarone 13 twong tu nhau, dic diém
bay ¢ Bang 1) xuat hién & cic thoi gian luu  phan biét rd rét nhét gitra hai hop chat nay 1a thoi
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gian luu cta ching xudt hién trén biéu dd sic ky
téng ion. Két qua phan tich cho thiy cot sic ky
mao dan phan cuc DB-23 va chuong trinh nhiét
d6 bat dau ¢ 50°C 6n dinh trong 2 phut, tang 1én
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160°C & toe d6 4°C/phut, tiép tyc ting 1én 220°C &
téc do 10°C/phut, 6n dinh & 220°C trong 15 phut
1a thich hop cho viéc phan tich cac hop chat
a-asarone va [-asarone.
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Hinh 2: Phén tich GC-MS ciia mAu ly trich tir thian ré cAy TXB (bén trén) va miu chuén a-asarone (bén duwéi)
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3.2.2 Phan tich NMR
Bén canh viéc phan tich béng GC-MS, ciu

®

| J=17Hz I
J=159 Hz
{ \

/
/
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hinh cua asarone trong mau ly trich ciing da duoc
xac dinh bang phan tich phan tich NMR.

J=158Hz

J=66Hz

o
2 4
3
o] 1 ‘f_ .
JEALHZ 4= 118Hz

5
877 8

J=£.H

J=11,4 Hz

J=72Hz

1/ ‘!
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Hinh 3: Chemical shift va hing s6 bit cip ciia cac proton & vi tri C3, Cs, C7 va Cs trong phén tir o-asarone
(bén trén) va asarone phéan lap (bén dudi)

Ph6 'H NMR cua miu o-asarone (mau chuan)
va mau asarone phan 1ap duogc trinh bay trong
Hinh 3 cho thdy d6 dich chuyén héa hoc
(chemical shift) cua cac proton (H) & vi tri carbon
thtr 3 (C3) (s, 6,54 ppm), Cs (s, 6,84 ppm), C7 (dd,
6,46-6,50 ppm) va Cs (dq, 5,72-5,582 ppm) trong
phan tir asarone ctia mau phan lap 1a rat khac biét
s0 V@i proton & cac vi tri Cs (s, 6,50 ppm), Cs (s,
6,95 ppm), C;7 (dd, 6,63 - 6,68 ppm) va Cg (dq,
6,04-6,16 ppm) trong phan ti a-asarone. Thém
vao d6, & mau phan lap, hang sb bat cip (coupling
constant) ctiia cac proton tai C; (dd) la 11,7 Hz
(vicinal coupling, vc) va 2,2 Hz (long range
coupling, Irc) va Cs (dq) 1a 11,6 Hz (vc) va 7.2 Hz
(ve), trong khi ¢ mau a-asarone chuén, hing sb
bét cap cua cac proton tai C; (dd) 1a 15,9 Hz (vc)
va 1,7 Hz (lrc) va Cg (dq) 1a 15,8 Hz (vc) va 6,6
Hz (vc). Diéu nay theo khang dinh cua Silverstein
and Webster (1998) ndi doi gitta vi tri C; va Cg
trong phan tr ciia miu phan ldp c¢6 ciu hinh
Z (cis). Hay néi cach khac, asarone trong mau
phan lap 1a B-asarone.
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Bing 2: P dich chuyén héa hoc ciia carbon ddng vi
13 (3C) trong phin t& o-asarone va
asarone phan lap

Do dich chuyén héa hoc (ppm)

13C ¢ vj tri*

a-Asarone Asarone phin lap
1 143,34 142,33
2 148,70 148,52
3 97,86 97,38
4 150,61 151,50
5 109,68 114,01
6 118,97 117,96
7 125,02 125,86
8 124,41 124,82
9 18,83 14,72
a 56,46 56,43
b 56,74 56,60
c 56,11 56,08

* Vi tri carbon trong phan tir diege biéu thi nhir trinh by
trong Hinh 3

Bang 2 trinh bay két qua phan tich *C NMR
clia a-asarone va mau asarone phan lap. Do
dich chuyén hoa hoc & vi Cy cua a-asarone
la 18,83 ppm con & mau asarone phan lap la
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14,72 ppm. Trong khi d6, d6 dich chuyén héa hoc
& cac vi tri carbon con lai trong phéan tir cia hai
méu phan tich 12 gin nhu twong duong nhau. Su
dich chuyén hoa hoc thép (twong tmg véi mirc che
chin cao, more shielded) cta carbon & vi tri dau
mach lién ké véi ndi ddi (Cy) trong phan tir
asarone phan 1ap so vdi a-asarone ching t6 mot
lan nira ndi d6i giita vi tri C; va Cg clia mau
asarone phan 1ap co céu hinh Z (Silverstein and
Webster, 1998).

4 THAO LUAN

Két qua phan tich GC-MS va NMR cho thiy
thanh phan hoa hoc cua dich trich than ré cay
TXB gdm it nhat 9 hop chat. Trong d6, p-asarone
1a hop chit chu yéu chiém 66,8% (95,8% trén
ham lugng asarone) con o-asarone hién dién &
mot ty 1& rat thap chiém 2,9% (4,2% trén ham
lugng asarone). Theo Koul et al (1990), thanh
phan chinh trong tinh diu thu duogc tir sy chung
cit than ré& cdy A. calamus (goi tit 1a tinh dau
A. calamus) 12 hop chét p-asarone, trong khi hdn
hop cua a-asarone va p-asarone 1a thanh phin chu
yéu trong tinh dau A. gramineus (Lee et al.,
2002). Ham luwong P-asarone trong tinh dau
A. calamus bién dong tir 0-95%, thay ddi tuy
thudc vao s lugng chromosome trong nhén té
bao (karyotype) cua gidng. O gibng A. calamus
tetraploid (An Do) ham luong B-asarone chiém
>95%, & gidbng A. calamus triploid (Chau Au)
ham lugng B-asarone chiém khoang 10% trong
khi & gibng A. calamus diploid thi ham luong cia
B-asarone chi hién dién & muc do rat thap (Liddle
and Bossard, 1985). Nhu vay, két qua phan tich
da cho thidy cdy TXB dugc trong phd bién &
DPBSCL 1a 4. calamus thugc nhéom tetraploid.

Than r& va tinh dau 4. calamus da dugce ding
rong rdi trong linh vuc Pong y & mot sb nudc
Chau A, trong d6 c6 Viét Nam va san xuét
d6 udng co6 cén nhu bia ding, rugu mui va
rugu vecmut & Chau Au. Theo bao cdo nim 2002
cia Uy ban Bao vé Suc khoe Tiéu diung thudc
Hoi ddng Chau Au (European Commission-
Health & Comsumer Protection Directorate-
General), B-asarone da cho thdy c6 tac dong gay
ung thu yéu ddi véi chudt & ndong do thir nghiém
20 mg/kg thé trong/ngay, tir d6 chi dinh gidi han
ham luong cua P-asarone trong thuc pham. Két
qua khao nghiém trén hé théng t& bao HepG2 cua
chudt boi Unger and Melzig (2012) ching to
o-asarone c6 tinh doc dbi voi té bao (cytotoxicity)
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cao hon so v&i B-asarone, ¢ diéu kién thong
thuong ca hai hop chét nay déu khong doc dbi véi
vat liéu di truyén cua té bao (genotoxicity), nhung
khi ¢6 sy hién dién cua cht kich hoat bién dudng
(metabolic activation) thi B-asarone & nong do tir
>50 pg/ml gay genotoxicity. O khia canh khéc,
cac két qua nghién ctu cua Liu ef al. (2010) va
Zou et al. (2012) lai khing dinh B-asarone dé lam
giam sy ty chét cua té bao than kinh (neuronal
apoptosis) va su phat trién cia t& bao ung thu
Lovo colon. Trong danh gia vé tinh an toan cia
thue vat va ché phém thuc vat dung trong thuc
phim va chat phu gia thuc phim ctia EFSA
(European Food Safety Authority) (2012) thi 14 va
than ré cua cdy A. calamus c6 chira B-asarone
khéng ndm trong cot ghi nhan vé anh huong doc
dang chu y.

Trong nhimng nim gan day do kinh té phat trién
doi song xa hoi duge nang cao dd dong thoi thuc
day nhu cau ddi véi cac san pham nong nghiép an
toan. Canh tac nong nghiép theo cac tiéu chuén
GAP dang ngay dugc mé rong. Qua do, cong tac
bao vé thuc vat dugc doi hoi phai thuc hién theo
hudng an toan voi stic khoe cia con ngudi va than
thién voi moi truong sinh thai. Mat khac, kinh té
phat trién lai phy thudc chii yéu vao nong nghiép
cling da dat ra van dé cép thiét 1a han ché su 6
nhiém moi truong do du lwong cia cac loai hoa
chét nong nghiép. Nhu véy, viéc nghién ctru va ap
dung cac ngudn vét liéu c6 ngudn gdc ty nhién, it
doc va than thién véi mdi trudong sinh thdi nhu
cay TXB dé luén phién hoac thay thé cho nong
duoc hoa hoc tong hop trong bao v¢ thyc vat la
phil hop véi chi truong phat trién mot nén nong
nghiép bén vimng cua nha nude va dap tmg voi
yéu cau thuc té clia san xudt néng nghiép.

LOI CAM TA

Nhoém tac gia xin chan thanh cadm ta Gs. Tetsu
Ando Phong thi nghiém Sinh thai hoc Hoa chét,
Truong Pai hoc Nong nghiép va Cong nghé
Tokyo (Nhat) da hd trg trong phan tich GC-MS va
NMR.
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