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Acid asiatic phan 13p tit cay san thuyén
( Syzygzum resinosum (agnep.) va tac dung
cia n6 1én vi khuan Streptococcus mutans

Nguyén Quang Huy!, Phan Tuin Nghial
Ngé Vian Quang?, Phan Van Kiém?3

1Khoa Sinh hoc, Truing Pai hoc Khoa hoc Tu nhién,

Bai hoe Quoc gia Ha Néi

2Vién Hod hoc, Vién Khoa hoc va Cong nghé Viét Nam

D3t van dé

Cay san thuyén cé tén khoa hoc la Syzygium
resinosum (Gagnep.) Merr. ef Perry (Myrtaceae)
con cb tén ddng nghia la Syzygium polyanthum
(Wight) Walp., 1a cay gb nhd cao chimg 5-7 m, ua
khi hau nhiét déi néng 4m, moc nhiéu & mién Trung
va mién Nam nudc ta. Cay dugc nhan giéng tu
nhién bang hat. Theo £ Huy Bich va cs [' thi thanh
phan hoa hoc cla 14 s&n thuyén bao gém tinh dau,
chat nhua, chat nhay va tanin. Qua cé chira cac
phenol, cac glycosid clia petulidin va malvidin.
trong hoa chira kaempferol va cac hgp chat
tritecpen. Nhimg nghién ciu vé tac dung dudc ly
cla cay thudc nay cho thay 1a cay cb6 tac dung (e
ché su phat trién cha vi khudn Staphylococcus
aureus, Bacillus pyogenies, Baciflus proteus. La
céy con co tac dung chéng nhiém khuan, 1am se vét
thuong, lam tiéu viém, va lam vét thueng mau lanh.
La cay san thuyén dung chifa bénh kiét ly, tiéu chay
{*.2]. Gan day, ching t6i ¢cling da phat hién thay dich
chiét ethanol tir la san thuyén cb tac dung diét vi
khudn gay sau rang Streptococcus mutans tai pH
thap va Uic ché qua trinh sinh acid cla chang 4 31,
Tuy vay, cho dén nay, chua cd nghién cifu nao vé
thanh phan hea hoc va hoat tinh sinh hoc cla cac
hop chat tir cay thudc nay d Viét Nam. Bai bao nay
thdng bao nhimg k&t qua nghién clu cda chang toi
vé viéc phan 1ap va xac dinh cau tric cta hdp chat
acid asiatic tf 14 cay san thuyén va tac dung cla nd
1&n vi khudn gay sau rang S. mutans.

Nguyén liéu va phuong phap nghién
clru
Nguyén liéu

La cay s&n thuyén Syzygium resinosum
{Gagnep.) Merr.et Perry {Myrtaceae} dugc thu hai
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vao thang 6 nam 2005 tai vuon Thudc Pong y &
Trung Van, Tir Liém, Ha Néi. Mau tiéu ban dudc luu
gitr tai Trudng Bai hoc Khoa hoc Tu nhién, Bai hoc
Qudc gia Ha Nai.

Chlng Streptocaccus mutans GS-5 la qua tang
cla GS. Robert E. Marguis, Pai hoc Tdng hdp
Rochester (My). Ching vi khuan dugdc gilt va cay
chuyén hang tuén trén méi trudng thach dia, té bao
duge nudi cay 1ac 6 37°C trong mdi trudng chira 3%
trypton, 0,5% dich chiét ndm men va 1% glucose.

Phuong phap nghién ctru

L4 cay san thuyén (0,5 kg) dudc rita sach phoi
kho, nghién nhé thanh bdt sau khi chiét vdi ethanol,
methanol thu duge 15 g dich cd. Dich ¢6 methanol
dudc bd sung vao 1 lit nudc cat va chiét lan lugt
bang hexan, cloroform, ethyl acetat va n-butanol
thu dudc 1,5 g dich cé hexan, 6,0 g dich cb cloro-
form, 2,5 g dich ¢ ethyl acetat va 2,0 g dich ¢6
n-butanol.

Diém néng chay do trén may Kofler micro-hot-
stage. Phé khdi luong phun mu dién t&
{Electronspray lonization mass, ESI-MS) dugc do
trén may AGILENT 1100 LC-MSD Trap. Phé 1D-
NMR va 2D-NMR dudgc do trén may Bruker AM500
FT-NMR vdi chat chuadn néi la tetramethyl silan
{TMS).

Sac ky l16p mong dudc thuc hién trén ban mong
trang sdn DC-Alufolien 60 Fys, (Merck 1,05715),
RP18 F2545 (Merck) Phat hlén chat béng deén tr
ngoai d hai budc séng 254 nm va 368 nm hoac
dung thudc thir 1a dung dich H,SOy4 10% dudc phun
déu 1én ban mong, sdy kho rdi ha ndng tirtir dén khi
hién mau,

Sac ky cot dudc tién hanh voi chat hdp phu la
Silica gel pha thuéng va pha dao. Silica gel pha
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thuong c6 ¢3d hat 1a 0,040-0,063 mm (240-430
mesh). Silica gel pha dao ODS hoac YMC (30-50
m, Fudisilisa Chemical Ltd.).

Kha nang {frc ché su sinh acid cla S. mutans
GS-5 duge xac dinh theo Ma va cong sy Bl va tac
dung gay chét S. mutans GS-5 dudc xac dinh theo
Phan va cong sy [7],

Két qua va thao luan )

Dua trén két qud nghién ciu trudc day cla
chung t8i cho thay dich chiét tir 1 san thuyén co
kha nang (c ché manh su sinh acid cla S. mutans
[4.5], do vay, trong qua trinh tach chiét chung toi da
tién hanh thif kha nang (c ché sy sinh acid cla S.
mutans trong phan doan thu dudc ti cac dung moi.
Két qua cho thay cac thanh phan dich chiét trong
cac dung méi déu cé tac dung Urc ché viéc sinh acid
W S. mutans GS-5.

Thanh phan cac chéat trong phan doan cla dich
chiét cloroform cé hoat tinh manh nhat. Gia tri pH
cuéi cling trong dich chiét nay 1a 6,3 cao han so voi
phan doan chiét bang hexan, ethyl acetat va mau
déi chimg la 5,08; 5,66 va 4,02 (hinh 1) mat khac
khéi ludng phan dich chiét trong cloroform ciing cao
hon gap hai lan so vdi dich chiét t cac dung moi
khac.
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Hinh 1. Kha nang c ché su sinh acid clia S.
mutans GS-5 clia 14 sén thuyén 0 céc phan doan
chiét bang dung moi khac nhau

Tu cén chiét bang cloroform (6,0 g) clia 1a s&n
thuyén thu dudc & trén duge tiép tuc tién hanh phan
tach bang cac séc ky cot 1ap lai vai chat hap phu la
silica gel thu dudc cac hagp chat ky hiéu la 1a va 1b
(11,0 mg) dudi dang chat két tinh khong mau.

Acid asiatic (2,3,23-trihydroxy-12-ursen-28-
oic acid (1a)): Tinh thé hinh kim khéng mau. Nhiét
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dé néng chay 302-303°C.

Bé quay cuc [a]2%, 53.0° (MeOH, ¢ : 1,0).

ESI-MS m/z: 489,2 [M+H]* (positive}, 4874 [M-
H]™ (negative}, C3gH430s.

S6 fieu phd TH-NMR (500 MHz, CD;0D) va
13C-NMR (125 MHz, CD40D): xem bang 1

Phé NMR clia hop chat 1a va 1b tu la cay san
thuyén cé dang phé clia mdt hop chét triterpen cd5
vong sau canh voi nhitng tin hiéu cta 30 carbon
trén phd 13C-NMR. Trong d6 tir phd DEPT 90 va
135 da xac dinh dudc hop chét nay gdm co 9 CHy,
8 CH, 6 CH,4. Su c6 mat cia nhom acid dudc xac
dinh bdi tin higu tai 3; 181,57, mét ndi doi thé 3 vi
tri tai 5 126,65/54 5,28 (1H. t, J = 3,5 Hz) va tai
5c 139,78, hai carbon methyl ndi vdi oxi tai 8¢
69,66/5y 3,72 {1H, dd, J = 4.5 9,5 Hz) va do¢
78,22/, 3,38 (1H, d, J = 9,5 Hz), mét nhom CHyp
néi véi oxi tai 3 66,38/, 3,29 (1H, d, J = 11,0 Hz)
va 3,52 (1H, d, J = 11,0 Hz). Trén phé cling cho
thay su c6 mat cla 6 nhom methyl tai 5; 24,17,
21,5, 17,84, 17,69, 17,67, 913,92, trong 4% hai tin
hiéu doublet clia hai nhém methyl trén phé H-NMR
tai 54 0,91 (3H, d, J = 65Hz)va100(3H d, J=
6,5 Hz) cho thay hgp chét nay co thé cé dang khung
Ursane. Nhimg két qua phd NMR da khang dinh 1a
va 1b c6 mot nhém acid, mdt néi doéi tai C-12/C-13,
hai nhém metin ndi vdi oxi va ngoai ra con c6 mot
nhém CH, ndi vdi oxi. Vi nhing gid tri pho kha dac
trung tai C-2, C-3, C-4 va C-23 co thé so bd du
doan dudc hai ba nhém hydroxy néi vdi C-2, C-3 va
C-23 181, nhém acid néi vai C-28. Nhimmg dy doan
nay dan tdi su so sanh cac két qua phé cta 1 véi
chc két qua tuong u’ng cla asiaticosid (8] ¢ho s
phl hop hoan toan & ca 29 vi tri carbon (Bang 1).
Riéng gia tri 8. tai C-28 cb su khac nhau d6 la do
hop chat 1a co lién két este tai C-28, con & hop chat
1a, tat day |a mét nhom acid tu do. Ngoai su phu
hop hoan toan cac gia tri phé gilra hai hdp chat 1a
va 1b, ching t5i con do thém cac phd HMQC va
HMBC dé khang dinh thém cu truc clia phan
¢ling nhu vi tri clia cac nhém thé néu trén.

Céc tuong tac trén phd HSQC cho phép xac
dinh cac gia tri d6 dich chuyén hoa hoc tuong (mg
clia proton va carbon. K&t qua nay dudc néu ra trén
Bang 1. Trén phd HMBC, céc tuong tac cla H-3 vdi
C-2/C-4 va vdi C-23, cling nhu tugng tac cha H-23
vdi C-3, C-4, C-5, tudng tac cla H-24 vdi C-3, C-4,
C-5, C-23 cho thay hai nhém hydroxy phai ngi véi
carbon C-2 va C-3, nhém hydroxy thit ba néi véi C-
23 |a hoan toan chinh xac. Hoa hoc lap thé cla hai
nhém OH tai C-2 va C-3 ciling dudc chimg minh
tuong (mg la va trudc tién nhd vao két qua so sanh
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cac gia tri phé NMR cla 1a véi 1b, ngoai ra, hing
s0 tuang tac Jy3 = 9,5 Hz chiing to ca hai nhém
hydroxy nay déu chiém vi tri equatorial, tirc la 2-OH
va 3-OH. Tudng tac clia H-18 vdi C-28 cling cho
thay nhém acid ndm tai C-28. Cac tuong tac HMBC
khac cling dugc md ta chi tiét trén hinh 3. Nhu vay,
hdp chét 1a la acid asiatic vdi cong thiic phan tr 14

C3gH4805. Két qua nay con dugc khang dinh thém
bang phé khéi Iugng, véi su xuat hign cac pic ion tai
m/z 489,2 [M+H]* (positive), 487.4 [M-H]" (nega-
tive) trén phd ESI-MS. Day Ia lan dau tién hop chat
nay dudc phat hién 0 cdy san thuyén Syzygium
resinosum G. L

Bang 1. S6 ligu phd NMR cla hop chat 1a phan lap tir cay sén thuyén

iy 1a
C o 5:*  DEPT B
1 48,3 48,00 CH, 0,93 /1,98
2 697 6966 CH 372(1H,dd, J=45,95
. Hz)
3 782 7822 CH 3,38 (1H,d, J = 9,5 Hz)
4 441 44,09 -
5 484 4820 CH 1,31
6 19,1 19,07 CH, 1,42/1,50
7 336 3363 CH, 1,34/1,67
8 410 4078 -
9 493 49,00 CH 1,68
10 39,0 3897 - -
11 245 2445 CH, 2,00
12 1270 126,65 CH 5,28 (1H,t, J = 3,5 Hz)
13 1393 139,78 -
14 43,0 4337 -
15 293 29,15 CH, 1,12/1,95
16 253 25729 CH, 1,66/2,67
17 495 4917 ’ .
18 54,1 54,32 CH 223 (1H,brd, J=11,5Hz)
19 40,2 40,38 CH 1.02 (1H, m)
20 404 40,38 CH 1.40 (1H, m)
21 315 3175 CH, 1,38/1,54
22 376 3807 CH, 1,66/1,72
3,29 (1H, d, J= 11,0 Hz)
23 664 66.38 CH, 352 (1H,d, J= 11,0 Hz)
24 14,0 13,92 CH, 0,72 (3H, s)
25 17,9 17,69 CH, 1,06 (3H, s)
26 18,1 17,84 CH, - 0,84 (3H, s)
27 240 2417 CH, 1,15 (3H,'s)
28 1780 181,57 -
29 176 17,67 CH, 0,91 (3H, d, J= 6,5 Hz)
30 216 2159 CH, 1,00 (3H, d, J = 6,5 Hz)

Do trong CD30D, P 155 MHz, €500 MHz, dsc cla phén aglycon cia asiaticosid 18]
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Két qua thi nghiém cho thay acid asiatic tir |a
sén thuyén c6 tac dung diét vi khudn S. mutans GS-
5 rat 1o rét. O ndng d6 0,015% chi sau 15 phat t6i
pH 4,0 cb t6i 90% s6 té bao vi khudn S. mutans GS-
5 bi giét chét (tuong Ung vdi gia tn log N/No bang
-1} (hinh 4A). Trong méi trudng du thira glucose,
gia tri pH cla huyén dich S. mutans GS-5 sau 90
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phut 14 4,08 trong khi do var su co mat clia 0,015%
acid asiatic, gia tri pH 14 5,37, cao han ré rét so vai
mau d&i chimg (hinh 4B). Cac két qua nghién clru
nay cho thay acid asiatic ¢é tac dung ('c ché su sinh
acid va diét vi khuan S. mutans GS-5 tuong duong
dich chiét thd tir san thuyén hay vo mang cut da
dudc nghién clu trudc day (4. 6],
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Hinh 2. Tac dung diét S. mutans GS-5 d pH 4,0 (A) va tac dung tfc ché su sinh acid cla
S. mutans GS-5 (B) cla acid asiatic cda san thuyén
Mau nghién cuiu (¢), mau d6i chimg (m)

Két luan

Tir dich chiét cloroform clia la cay san thuyén,
hop chéat acid asiatic da dudc phan tach va xac dinh
cau troc hoa hoc bang cac phuong phap phé céng
hudng tir hat nhan (NMR) va phd khdi lugng (ESI-
MS). Day la 1an dau tién hop chat acid asiatic dudc
phan tach tir cay san thuyén Syzygium resinosum
G. Vai nong d6 0,015% acid asiatic giét chét 90%
tong s6 vi khudn S. mutans sau thdi gian 15 phut.
acid asiatic cling (¢ ché su sinh acid clia S. mutans
GS-5, goi y vé tac dung chéng sau rang cla hap
chét nay. Tuy nhién, d& (mg dung acid asiatic tif cay
$&n thuyén vao cac san pham bao vé rang miéng
¢an cb cac nghién ciu sdu hon vé tac dung cla
ching 1én cac chlng vi khuan gay sau rang.

Summary

Asiatic acid from Syzygium resinosum
Gagnep and  inhibitory effects on
Streptococcus mutans

From the chioroform extract of the leaf of
Syzygium resinosum (Gagnep.) Merr.et Perry
{Myrtaceae), asiatic acid (CqpH4305) was isolated
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by chromatography on sifica gel columns. Its chem-
ical structure was identified from analyses of the
NMR (1D-, 20-NMR) and ESI-MS spectra in com-
parison with previous data. This is the first report on
the presence and isolation of asiatic acid from S.
resinosum. Asiatic acid from S. resinosum was
shown to strongly inhibit acid production of S.
mutans GS-5 cells and kil the cells in an acidified
medium.
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