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THANH PHAN HOA HOC CUA TINH DAU LA TRAU (PIPER BETLE L.)

TRONG TAI HAI DUONG
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TOM TAT

Truong Pai hoc Khoa hoc — Dai hoc Thai Nguyén

Bang phuong phap chung cét 16i cudn hoi nuéc dic biét cé hiéu ing mudi két hop v6i dun hoi luy,
chlng toi da tach thanh céng tinh dau la trau dugc trong tai Hai Duong véi hiéu suat dat 1,01%.

Tinh la trau tach dugc co ty trong cao la d35=0,963 va chiét sudt 1on n,2)5=l,5362. Bing phuong

phap sic ky khi ghép ndi khéi phé (GC/MS), chung téi da khing dinh tinh dau la trhu trong tai Hai
Duong c6 thanh phén héa hoc chinh la eugenol, v&i ham lugng [€n t6i 77,24%. Tur tinh dau nay
chung toi da str dung phuong phap sac ky cbt thuong nhdi bang silica gel theo phuong phap nhdi
u6t voi hé dung moi rira giai 1a n-hexan/etyl axetat, 10/1, v/v; dd phan l1ap duoc eugenol tinh khiét
va da khang dinh dugc céu triic clia nd bang cac phuong phap phd hién dai IR, MS, lH&“C-NMR.

Tur khoa: irau khong, tinh dau trau, eugenol, allylbenzen, polyphenol

MO BAU

Cay trau (Piper betel L.) dugc trong & khap
noi trong nudce ta dé Iay l4 an trau. N6 con
duoc trono tai nhiéu nudc khic & chau A,
ving nhiét déi nhu Malaysia, Indonexia,
Philipin... Ngoai viéc dung la trau nhai voi
cau va voi dé an triu va bao V€ rang miéng,
dan gian con dung nudc 14 trau dé sat trung,
chéng 16 loét, chéng viém nhlem I1]. Céc
hop chat polyphenol trong 14 triu ¢6 kha nang
chéng oxi héa cao, va tc ché mot sb nguyén
nhan gay bénh loét da day [4].

Tinh dau 14 trdu An Do chua cadinen, y-
lacton, metyl eugenol...[3], theo Nguyén Thij
Ly va cdng su, tinh dau 14 triu tréng & Nam
B6 chia chu yéu la  4-allyl-12-
diaxetoxylbenzen (43,21%), phenol- 4-allyl-
2metoxyaxetat (19,44%) va phenol-2-metoxi-
4-(1-propenyl) (19,82%) [2].

Tinh dau la trau trong & cac dia phuong phla
Bic chua co sb lidu cong bd vé thanh phan
héa hoc. Hon nira san phdm nudc xuic miéng
¢6 ngudn gbe tur tinh dau la trdu cua nhiéu
cong ty duoc phém da duoc ban trén thj
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trudng, ching duoc san xuét dua trén céc
kinh nghiém dan gian ma chua c6 tiéu chuan
kiém nghiém héa hoc vé thanh phén chinh tao
nén hoat tinh ctia san phdm, nén can phai
nghién ctru ky vé thanh phan hoa hoc cua tinh
dau 14 triu, d6 1a nhiing ly do cho nghién ciiu
cua cong trinh nay.

THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

Mau thue vat

L4 cay trau (Piper betel L.), duoc thu hai vao
thang 2 nam 2009 tai Hai Duong. Mau do
phong thuc vat, Vién sinh thai va Tai nguyén
Sinh vat thuéc Vién Khoa hoc Viét Nam giam
dinh. Mau sau khi thu hai duoc lam sach va
phoi kho trong diéu kién &nh sang tu nhién,
sau dé nghién thanh bot min.

Hoa chat va thiét bj

Chat hap phu dung cho sic ki cot la silica
gel (0,040 — 0,063 mm, Merck). Sic ki 16p
moéng dung ban méng trang san 60F 54
(Merck). Cac dung méi chiét va chay sic ki
dat loai tinh khiét (PA).

Pho cong huong tir hat nhan duoc ghi tren

may Bruker AV & 500 MHz déi véi pho H
va 125,7 MHz d6i véi “C-NMR. Phé khéi
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lugng duoc do trén may Hewlett Packard HP
5890. Serie I1I. Phd IR duoc do trén may
Impac 410-Nicolet FT-IR.

Chung cit tinh dau

Cho 300 g bot 14 trau vao binh cat, 600 ml
dung dich NaCl 15%, lap bay tinh dau c6 sin
100 ml toluen, lap sinh han, dun hdi luu 3 gio,
thao dung méi trong bay, cat lay 1,5 lit nudc-
dau. Bao hoa dich cit bang NaCl, chiét dich
thu dugc bang 150 ml toluen, chia lam 3 lan.
Gop dich chiét toluen véi toluen 1y tir bay,
lam kha, cit loai toluen thu duoc 3,03 g tinh
dau (hiéu suat 1,01%), la chat léng mau vang,
mui thom dé chju, d;°=0,963, n>=1,5362.

Phan tich tinh ddu bang siac ky khi ghép
néi khéi phd

Tinh dau 14 trau duoc phén tich thanh phéan
bang may GC/MS (Gas Chromatography
Mass Spectrometry), trén thiét bi Hewlet
Packard 6890 Series GC System vdi cét HP-5
(5% phenyl metyl polysiloxan), Hewlet
Packard HP 5973 Mass Selective Detector.
Puoc tién hanh vé6i khi mang He téc do
Iml/phat, nhiét dé bubng bom mau 250°C,
theo chuong trinh nhiét do: giir & 30°C trong
5 phut sau d6 tang 5°C/phat dén 270°C, giir
nhiét do nay trong vong 5 phut. Diéu kién cua
detector phé khoi lugng: nhiét do nguén la
230°C, dién thé 70eV. ngudn 2A, plian giai
1000. Cau tric cua cac thanh phan dugc xac
dinh bang so sanh phd cia thanh phén tinh
dau v&i pho khoi cé trong thu vién may, néu
dé trung lap tr 90% trd I€n dugce coi nhu da
nhan biét. Két qua phan tich thé hién trén phd
db GC (Hinh 1) va Bang 1.

Phén lap thanh phan chinh cta tinh dau I triu
Tién hanh sic ky cot | g tinh dau véi cot dai
70 cm va duong kinh 2,0 cm, st dung 50 g
sili cagel ¢& hat 0,040 — 0,063 mm, theo
phuong phap nhdi uét, dung moi rira giai la
hé n-hexan/etyl axetat 10/1 (v/v) thu duogc 50
phan doan, méi phan doan 3 ml. Khao sat sic
ky l6p mong (SKLM) céc phan doan thu
duoc, gom céac phan doan c6 Ry gidng nhau
thanh mét nhém, loai dung méi thu san pham.
T phan doan 10 dén phan doan 24 thu duoc
053 g chat long (TT1), hiéu suat dat 53% so

v6i can tinh dau, n*=1,5401, tan tot trong

axeton, benzen, R=0,59 (n-hexan/ety| axetat
10/1), EI-MS: M™=164, m/z (%):164 (100%),
149(38%), 131(22%), 121 (18%), 103 (21%),
91(20%), 77 (23%), 65(10%), 55(22%); IR
(Film): vpaem ™' 3517 (OH), 3083 (CH
thom); 2941, 2849 (CH;,CH,); 1594, 1443
(C=C, thom); 850 (=CH,); 'H&''C-NMR
(DMSO) (xem Bang 2).

KET QUA VA THAO LUAN

Diéu ché va phin tich tinh dau 14 trdu Hai Duong
Theo céc tai liéu da cong bd [2,3.4,5], thanh
phén chinh cta tinh dau la trau la cac dan xuat
ctia phenol. Cac dan xuét nay cé nhiét d6 sO1
cao, vi vay ching toi dung phuong phap cat
16i cudn hoi nuée dac biét ¢6 higu ung mudi,
dun héi luu va by dung moi dé cét tinh dau.
Két qua cho thdy tinh déu la trdu ving Hai
Duong cé hiéu sudt cao 1,01%, tinh dau cé
mui dé chiu, c6 ty trong kha Ién d425=0,963
va chiét suat n,z,5=l,5362. Piéu nay chung té
tinh dau c6 thanh phan c6 nhiét do soi cao
chiém da s6. Qua vay, phan tich tinh dau la
trau Hai Duong bang phuong phap GC/MS
chay theo chuong trinh nhiét d6 va so sanh phé
khoi lugng voi phd khi trén thu vién may dé
nhan dang cac chét véi diéu kién co do trung
lap 90% trd 1&n. Két qua & hinh 1, bang 1.

Bang 1. Thanh phan héa hoc ciia tinh dau ld
trau Hai Duong

TST .Tu-'.’f('pgh'l??) Thanh phin IU'oTIZH(I%)
1 15,52 Chavicol 7,56
2 18,45 Chavicyl axetat 0,58
3 18,86 Chua xéc dinh 0,19
4 19,40 Eugenol 77,24
5 20,37 Chua xéc dinh 0,14
6 20,76 B-Caryophyllen 0,27
7 22,56 Chua xac dinh 0,62
8 23,60 Chua xac dinh 1,83
9 23,94 B-cadinen 0,17
10 24,18 Eugenyl axetat 8,67
It 27,51 4-allyl-1,2- 2,73

diaxetoxybenzen
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Hinh 1. Phé GC ciia tinh ddu 16 tréu Hai Duong

Két qua cho thiy tinh du cua 14 trdu Hai
Duong ¢6 11 thanh phin, 7 thanh phin da
nhin dang dugc chiém 96,37%, 4 thanh phin
chua xac dinh dugce chiém 3,63%. Thanh
phin chinh cia tinh d4u 1a eugenol chiém dén
77,24%, hai thanh phin c6 ham luong 16n nita
la eugenyl axetat 8,67% va chavicol 7,56%,
thanh phén 4-allyl-1,2-axetoxybenzen chiém
2,73%. R rang thanh phén tinh diu cia la
trdu Hai Duong rat khac thanh phin tinh diu
cia |4 trau Nam B9, tinh dau Ia trdu Nam B
c6 thanh phin chinh 1a 4-allyl-1,2-
axetoxybenzen 43,21% [3], khoéng ¢o
chavicol va cling khong c6 eugenyl axetat.
Thanh phan chinh cia tinh diu 14 trdu Hai
Duong ciing rat khac voi thanh phin chinh
cua tinh ddu An D§, Malaysia [2,3,4]. C6 su
khac biét trén c6 thé do thd nhudng va khi
h4u, ciing c¢6 thé do phuong phap diéu ché
tinh dau. Thanh phin chinh eugenol, chavicol,
eugenyl axetat va 4-allyl-1,2-diaxetoxybenzen
cia tinh dau la trdu Hai Duong chiém
96,37%. Tét ca chiung déu la din xuét cua
phenol chung c6 nhiét 46 séi cao, ty trong va
chiét suat cao. Vi eugenol trong tinh dau la
trau chiém t6i 77,24% nén c6 thé néi tinh dau
14 trdu Hai Duong 14 ngudn nguyén liéu quy
cho san xuét eugenol.

Phan lap va xdc dinh ciu tric cdc thanh
phén ciia tinh diu

Phdn ldp tinh ddu béng sdc ky cét:

Gia trj cia tinh dau ting 1én nhiéu 1in khi
chiing ta phén lap dugc nhiéu chit tinh khiét
c6 gia tri v& kinh té. Vi vay chang t6i dat vin
@& phan 1ap cac chit tinh khiét tir tinh diu la
trAu Hai Duong.
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Nhu & phén trén da trinh bay, 4 thanh phin
chinh cua tinh diu 14 trdu Hai Duong la:
eugenol (77,24%), eugenyl axetat (8,67%),
chavicol (7,56%) va 4-allyl-1,2-
diaxetoxylbenzen (2,73%). Bén hop chit nay
co nhiét ddi sbi cao va cAu triic phan i gfm
glong nhau nén phuong phap phan lap tét
nhét ¢6 thé 1a phuong phap sic ki cot.

Véi hé dung moi n-hexan/etyl axetat, 10/1,
v/v; trén cdt dai 70 cm duong kinh 2 cm, chat
hép phu la silica gel 40-63 um, ty 1& chit phén
tach trén chat hip phu la 1/50, nhdi cét theo
phuong phap nhdi wét. Chung tdi phan lap
dugc mot chit tinh khiét tir tinh du 14 tréu
Hai Duong, higu suét 53% ky hiéu la T1. Tl
1a chat 16ng c6 mui thom dé& chiu, hép dén, Ry
= 0,59 (n-hexan/etyl axetat, 10/1, v/v), hién
mau tim nau véi vanilin/H,SO, 4 1% va xanh
den vai FeCl; 5%.

Xdc dinh cdu tric ciia T1:

Tl la chat 16ng c6 mui thom dé chiu, chiét suét
cao njy =1,5401. Phd IR ciia T1 cho thiy nhém
OH v= 3517 ¢cm ™, ¢6 1 nhan thom v= 3083,
1594, 1443 em ' tin hiéu ciia lién két C-H no
v= 2941, 2849 c¢m "'; ngoai ra con ¢6 tin hiéu
cta nhém metylen dau mach =850 cm ™.

T phd 'H&"C-NMR va DEPT cho biét Tl
¢6 10 nguyén tir cacbon, trong d6c6 1 nhém
OCH; 8y = 3,72 ppm, s, 3H; 1 nhém OH 8y =
8,80 ppm, s, 1H; 1 nhom allyl: 8y = 3,25 ppm,
d br, J = 4,8 Hz (-CH,-CH=CH,), &y = 5,89
ppm, m, 1H (-CH,-CH=CH,) va &4 = 5,02
ppm, d br, 2H, J—7Hz(CH2CH =CH,) va
¢6 mét nhan thom 3 nhém thé & cac vi chi
1,2,4 thé hién & 3 pic ciia proton thom: &y =
6,81 ppm, d, 1H, J = 8,0 Hz (tuong tic octo-
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octo); dy = 6,55 ppm, dd, 1H, J =8,0; 1,8Hz
(tuong tic octo-octo va meta-metay; dy = 6,63
ppm, d, 1H, J = 1,8 Hz (twong tic meta-meta).
Xdc dinh cdu triic ciia T1

T1 14 chét 16ng ¢6 mui thom dé chiu, chiét suét
cao nz)5=1,5401. Phd IR ctia T1 cho thiy nhém
OH v=3517 cm ™, ¢6 | nhan thom v= 3083,
1594, 1443 cm™'; tin hiéu cta lién két C-H no
v=12941, 2849 cm '; ngoai ra con co tin hiéu
cia nhom metylen dAu mach 5=850 cm ™.

Tir phd 'H&'">C-NMR va DEPT cho biét T1
¢6 10 nguyén tir cacbon, trong d6 c¢6 1 nhém
OCH; 6y = 3,72 ppm, s, 3H; | nhém OH &y =
8,80 ppm, s, |H; | nhém allyl: 6y = 3,25 ppm,
d br, J = 4,8 Hz (-CH,-CH=CHy), &, = 5,89
ppm, m, |H (-CH,-CH=CH,) va 6y = 5,02
ppm, d br, 2H, J = 7 Hz (-CH,-CH=CH,) va
¢ mdt nhan thom 3 nhém thé & cac vi chi
1,2,4 thé hién & 3 pic clia proton thom: & =
6,81 ppm, d, |H, J = 8,0 Hz (twong tac octo-
octo); &y = 6,55 ppm, dd, 1H, J = 8,0; 1,8Hz
(tuwong tac octo-octo va meta-meta); dy= 6,63
ppm, d, 1H, J = 1,8 Hz (tuwong tac meta-meta)

OH -
OH
OCH3 . o
-CHj
—_——

-15

= =
164 . 149

S liéu phd 'H&*C-NMR xem bang 2:
p g

“H,0

Nhu vay tir céc dif liéu phd IR, 'H&"C-NMR
va DEPT c4u tric cta T1 dugc nhan danh la
eugenol (1):

1° 2° 3
CH,CH=CH-,
4
S 3
6 2
: OCH,;
OH

(L)

Cau tric nay cua T1 duge khang dinh lai mét
lan nira bang cach so sanh phd khéi ctia né
vai pho khéi cua eugenol trong thu vién may,
két qua cho thay chung cd do trung lap 98%
va phu hop vai qui ludt phan manh (2):

KET LUAN

Bing phu‘cmg phap cat 16i cudn hoi nudc dic
biét c6 hiéu ng mudi, chung t6i da tach duoc
tinh dau la trau Hal Duong v6i hiéu suét
1,01%, tinh dau co ty trong va chlet suat cao
d2*=0,963, n=1,5362. Tinh dau 14 trau Hai
Ducmg ¢6 ham Iuorng eugenol rat [6m 77,24%.
Tur tinh dau nay ching t6i da phan lap xac
dinh cau trac cua eugenol bing cac phuong
phap phd hién dai.

— O

-co = XN

-13 -28

== 103
131

@

Bang 2. Di liéu ciia phé 'H& "C-NMR ciia T1

Sb tén BC.NMR 'H-NMR

khung C ¢ (ppm) Nhém ¢6 H Sy (ppm) " S6H Do boi J (Hz)
C-1_ | 14599 C

C2 146,48 C -
C-3 11583 | CH 6,63 1H d | 1,8

. C4 13230 1 C I T

C5 [ 11883 4 CH 6,55 IH dd 18,80
C-6 i 112,37 CH 6,81 1H d 8.0
cr | 38,89 CH, 3,25 2H dbr 48
c2 | 13805 CH 5,89 IH - m

c-3 1s21 CH, 5,02 2H m 7,0
OCH, 55,68 OCH, 3,72 3H s |
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CHEMICAL CONSTITUENTS OF ESSENTIAL OIL

IN LEAF PIPER BETLE L. HAIDUONG

Pham The Chinh’, Duong Nghia Bang, Phan Thanh Phuong,
Khieu Thi Tam, Pham Thi Tham, Le Thi Xuan, Bui Thi Thuy

College of Sciences — Thai Nguyen University

By method of steam distillation appealing special effects combined with boiling salt reflux, we
have successfully prepared the essential oil of betel leaf grown in Hai Duong to the performance
achieved 1.01%. The essential oil of betel leaf is modulated high density (d,* = 0.963) and np* =
1.5362. By method of gas chromatography mass spectrometry coupling (GC/MS), we have
confirmed the betle oil which is the main chemical ingredient is eugenol, with levels of up to
77.24%. we have used column chromatography method with solvent cleaning solution is n-
hexan/etyl acetate, 10/1, v/v; the eugenol was isolated and was confirmed the structure by modern

spectroscopmetry: IR, MS, 'H & "C-NMR.

Keyword: piper betle, betel oil, eugenol. allylbenzene, polyphenol
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