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Thanh phan hoa hoc cta keo ong tir loai ong khong

ngodi dot Trigona minor
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Tom tit—Keo ong la mdt san pham tir ty nhién
dwoc tao ra tir loai ong, né Ia hdn hep cia nhwa cay
tron véi cac chét tiét ra tir tuyén nuée bot ciia loai
ong. Keo ong c6 thanh phin héa hoc va hoat tinh
sinh hoc phu thudc vao ving dia 1y, ngudn thirc in
va tly vao loai ong. O Viét Nam, keo ong dwgc sir
dung trong y hoc ¢6 truyén nhuw 1a phwong thudc dé
cdi thién sirc khée va ngan ngira bénh tiat. T cao
ethanol ciia keo ong loai ong khdng ngoi dot
Trigona minor thugc ho Ong mit (Apidae) da phan
lap dwoc bén hop chét lignan. Céu trac cac hop
chit nay dwoc xac dinh ldn lwot la (+)-
isolariciresinol (1), 5-methoxy-(+)-isolariciresinol
(2)  (#)-lyoniresinol  (3) va  6-(4-hydroxy-3-
methoxyphenyl)-3,7-dioxabicyclo-[3.3.0]octan-2-one
(4) bing cac phwong phap phé nghiém két hep vei
so sanh tai ligu tham khio. Trong dé, hop chét 4 1in
diu tién dwoc tim thiy tir tw nhién va cac hop chét
con lai 1An diu tién dwoc phan lap tir keo ong ciia
loai ong khéng ngoi dot.

Tir khéa—Trigona minor, lignan, keo ong, loai
ong khéng ngoi dét

1. GIOI THIEU

Keo ong 1a hdn hop gdm nhua cdy tron véi
cac chét tiét ra tir tuyén nudc bot cua ong
mat [1]. Loai ong str dung keo ong dé han kin td,
gilip bao quan mat ong, bao vé sy phat trién ciia
4u trang va tring khoi su tdn cong cua cac sinh
vat khac [2]. Keo ong c6 thanh phan héa hoc va
hoat tinh sinh hoc rat da dang, n6 phu thudc vao
ving dia 1y, ngudn thyc vat va tiy vao loai ong
[1]. Trén thé gi6i di co rit nhiéu cong trinh
nghién ctru vé keo ong cua lodi ong mat (Apis
mellifera) thudc téng Apini nhung lai rit it cong
trinh cong bd vé keo ong cua loai ong khong ngoi
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a6t (Trigona minor) thudc téng Meliponini, ca hai
tong nay déu thuoc ho Ong mat (Apidae).

Loai ong khong ngoi dbt hay ong mat khong
ngoi dbt con duoc goi 1a ong DO & mot s6 dia
phuong cta nudc ta boi vi ngoi dbt ciia chung bi
thoai hoa [3]. Gidng nhu keo ong cta loai ong
mat, keo ong cua loai ong khong ngdi dét & Viét
Nam hién tai chua c6 nghién ciru hay tng dung
nao cong bd vé thanh phan hoa hoc ciing nhu hoat
tinh sinh hoc ctia chung. Vi vay, bai bao nay cong
bd vé viéc phén 1ap va xac dinh cAu tric hoa hoc
ctia bon hop chit tir cao ethanol cua keo ong loai
ong khong ngoi dbt ¢ tén khoa hoc 1a T. minor.
Céc hop chit nay (Hinh 1) duoc x4c dinh 1a (+)-
isolariciresinol (1), 5-methoxy-(+)-isolariciresinol
(2), (+)-lyoniresinol (3) va 6-(4-hydroxy-3-
methoxyphenyl)-3,7-dioxabicyclo[3.3.0]octan-2-
one (4) bang phd cong huong tir hat nhan. Trong
d6, hop chét 4 lan dau tién duoc tim thiy tir tu
nhién va cac hop chit con lai 1an dau tién dugc
phan 1ap tir keo ong cua loai ong khong ngoi ddt.
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Hinh 1. C4u tric hoa hoc ctia cac hop chat duge phan lap tir
keo ong loai ong khong ngoi dot T. minor

2. PHUONG PHAP

Méu keo ong cia loai ong khong ngoi dbt T.
minor duogc léy tai X3 Long Théi, Huyén Cho
Lach, Tinh Bén Tre vao thang 07/2011 va dugc
dinh danh boi Tién si L& Quang Trung, Trung tam
Nghién ciru va Phat trién Ong, Ha Noi.

Tu 2,0 kg mau trich siéu am tai nhiét do phong
voi dung moi ethanol thu dugc cao EtOH tho.
Tién hanh chiét 1ong—1éng cao tho nay lan luot
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v6i cac dung moi n-hexane, CHCI; va EtOAc thu
duogc cac cao phan doan tuong tng. Thyc hién sdc
ky cot cao EtOAc nhiéu lan trén silica gel pha
thuong két hop véi sic ky ban mong diéu ché pha
thuong voi nhidu hé dung moéi giai ly c6 do phan
cuc khac nhau da phan 1ap dwoc bon hop chat
lignan. Phd cong hudng tir hat nhan cia cac hop
chat nay dwoc ghi trén may Bruker 500 MHz véi
cht ndi chudn TMS.

3. KET QUA VA THAO LUAN

Hop chét 1 thu duge ¢o dang bot mau tréng, tan
t6t trong dung moi methanol hay acetone. Pho 1H-
NMR cua hop chit 1 cho thiy & ving tir truong
théip ¢6 su xuét hién tin hiéu cua 3 proton thom
ghép cap vdi nhau theo mot hé ABX [on 6,68 (1H;
d; J = 1,8 Hz; H-2")], [Jn 6,75 (1H; d; J = 8,0 Hz;
H-5"], [0+ 6,62 (1H; dd; J = 8,0 va 2,0 Hz; H-6")];
2 proton thom ghép para véi nhau [dn 6,19 (1H;
s; H-3)], [0n 6,66 (1H; s; H-6)]. O ving tir trudng
cao c6 su xuit hién tin hiéu coa 2 nhdém
oxymethylene [on 3,69 (2H; m; H-9)], [on 3,40
(1H; dd; J = 11,2 va 4,5 Hz; H-9)], [on 3,66 (1H;
m; H-9")]; 1 nhém methylene [on 2,78 (2H; d; J =
7,6 Hz; H-7)]; 3 nhém methine [6n 2,01 (1H; m;
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H-8)], [on 3,86 (1H; d; J = 9,6 Hz; H-7")], [on 1,77
(1H; m; H-8)] cung véi 2 nhom methoxyl [dn
3,77 (3H; s; 5-OCHa)], [6n 3,80 (3H; s; 3'-OCH3)]
(Bang 1).

Pho C-NMR cuia hop chat 1 cho thiy cé su
xuét hién tin hiéu cua 20 carbon. Trong dé, ving
tir truong thap xudt hién tin hiéu cta 4 carbon
thom tir cap ndi oxygen [dc 145,3; C-4], [dc
147,2; C-5], [oc 149,0; C-3'], [oc 145,9; C-4']; 3
carbon thom tir cép [dc 129,0; C-1], [dc 134,2; C-
2], [dc 138,6; C-1']; 5 carbon thom tam cip [Jc
117,4; C-3], [oc 112,4; C-6], [oc 113,8; C-2'], [Jc
116,0; C-5"], [dc 123,2, C-6']. O ving tir trudng
cao xuat hién tin hiéu ciia 2 carbon oxymethylene
[oc 66,0; C-9], [oc 62,3; C-9']; 1 carbon
methylene [dc 33,6; C-7]; 3 carbon methine [dc
40,0; C-8], [oc 48,0; C-7], [oc 48,1; C-8'] cung
véi 2 carbon methoxyl [dc 56,4; 5-OCHs], [dc
56,8; 3'-OCHs] (Bang 1). Phén tich dir liéu phd
trén cho thiy hop chit 1 ¢6 cdu truc cia mot 2,7'-
cyclolignan. Tién hanh so sanh dir liéu phd NMR
ctia hop chit 1 véi hop chét (+)-isolariciresinol
cho thdy c6 su tuong hop [4]. Vay hop chat 1 1a
(+)-isolariciresinol.

Bang 1. Dit ligu phd *H- va *C-NMR cuia cac hop chét 1 va 2 trong CD;0D, 3 trong dung mdi CD;COCDs

Vi tri Hop chét 1 Hop chét 2 Hop chit 3

: Jc OH Jdc OH Jdc On

1 129,0 129,0 129,9

2 1342 134,0 126,5

3 117,4 | 6,19 (5) 1173 | 6,21 (5) 147,2

4 1453 1453 138,6

5 147,2 147,3 147,8

6 112,4 | 6,66 (5) 112,5 | 6,66 (s) 107,2 | 6,56 (5)

7 33,6 | 2,78(d;J=7,6 Hz) 336 | 2,78(d;J=7,8Hz) 33,9 | 2,64 (m)

8 40,0 | 2,01 (m) 40,0 | 2,01 (m) 413 | 1,64 (m)

9 66,0 | 3,69 (m) 65,9 | 3,70 (m) 66,7 | 3,58 (m)

1 138,6 13738 139,3

2 1138 | 6,68 (d; J=2,0 Hz) 109,0 | 6,43 (5) 107,4 | 6,43 (5)

3/ 149,0 149,3 1484

4 145,9 135,0 135,0

5’ 116,0 | 6,75 (d; J=8,0 Hz) 149,3 1484

6’ 123,2 | 6,62 (dd; J=8,0, 2,0 Hz) 109,0 | 6,43 () 107,4 | 6,43 (5)

7 48,0 | 3,86 (d; J=9,6 Hz) 48,6 | 3,84 (d;J=9,9 Hz) 42,6 ﬁéf @ J =62

8’ 48,1 | 1,77 (m) 47,9 | 1,79 (m) 49,3 | 1.97 (m)

, 3,40 (dd; J = 11,2, 4,5 Hz) 3,41 (dd; J=11,2, 4,1 Hz)

9 62,3 3.6 (m) 62,3 367 (m) 64,0 | 3,58 (m)
3-OMe 595 | 3,36 ()
5-OMe | 56,8 | 3,77 () 56,4 | 3,81 (s) 56,5 | 3,83(9)
3-OMe | 56,4 | 3,80 (s) 56,8 | 3,79 (s) 56,9 | 3,72 (5)
5-OMe 56,9 | 3,79 (s) 56,9 | 3,72 (5)
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Hop chit 2 thu dugc c6 dang bot mau triang, tan
t6t trong dung moi methanol hay acetone. Pho 'H-
NMR cua hop chit 2 cho thdy tuong tu nhu phd
'H-NMR ciia hop chat 1, ngoai trir c6 sy xuat hién
tin hiéu cong hudng ciia mot nhoém methoxyl [Jn
3,79 (3H; s; 5'-OCH3)] ¢ hop chit 2 thay cho mot
proton thom (H-5') & hop chat 1. Phé 3C-NMR
ctia hop chat 2 cho thay c6 tin hiéu ctia 21 carbon,
twong ty nhu phd ®C-NMR ctia hop chit 1 va
cling c¢6 sy xuit hién cua mot carbon nhom
methoxyl [60 56,9; 5'- OCH3] (Bang 1). Phan t|ch
dir liéu phé trén cho thay hop chét 2 ciing ¢6 cau
tric twong ty nhu hop chit 1, ngoai trr co sy Xuét
hién thém mdt nhoém methoxyl tai vi tri C-5". So
sanh dit liéu phd NMR cua hop chéat 2 véi hop
chat 5-methoxy-isolariciresinol cho thiy co su
tuong hop [4]. Vi vdy, cdu tric ctia hop chit 2
duogc xac dinh la 5-methoxy-(+)-isolariciresinol.

Hop chét 3 thu duoc co dang bot mau trang, tan
t6t trong dung moi methanol hay acetone. Pho H-
va 3C-NMR cua hop chit 3 cho thdy tuong tu
nhu hop chat 2, ngoai trir ¢6 sy xuat hién tin hi¢u
cong huong cia mdt nhom methoxyl [on 3,36
(3H; s) va dc 59,5; 3-OCH3] ¢ hop chit 3 thay cho
mdt proton thom cb 1ap (H-3) & hop chat 2 (Bang
1). Phan tich dit liéu pho trén cho thiy hop chit 3
cling ¢6 cdu trac ciia mot 2,7-cyclolignan twong
tu nhu hop chat 1 va 2, ngoai trir ¢6 sy xuét hién
thém mot nhém methoxyl tai vi tri C-3. Tra ctu
tai liéu tham khao cho thdy dit liéu phd ciia hop
chat 3 va hop chit (+)-lyoniresinol c6 sy tuong
hop [5]. Do do, cAu tric cua hop chét 3 duoc xac
dinh la (+)-lyoniresinol.

Bang 2. Dit liéu phd *H- va *C-NMR cuia hop chét 4 trong dung méi CDCl;

Vi tri Jdc OH Vi tri Joc OH

1 178,3 1 130,8

3 20.0 4,19 (dd; J=9,5, 3,8 Hz) 2' 108,6 6,89 (d; J=2,0 Hz)
' 4,33 (dd; J=9,5, 2,1 Hz) 3 1471

4 48,4 3,12 (m) 4 146,1

5 86,3 4,62 (d; J=6,9 Hz) 5' 144.,6 6,91 (d; J=8,0 Hz)

7 701 4,36 (dd; J=9,8, 9,0 Hz) 6' 119,3 6,81 (dd; J=8,0,2,0 Hz)
' 4,50 (dd, \] = 9,8, 6,8 HZ) SI‘OME 56,2 3191 (S)

8 46,2 3,45 (td; J=19,0, 3,8 Hz) 4'-OH 5,66 (s)

Hop chit 4 c6 dang gum mau vang nhat, tan t6t
trong dung méi CHCls. Phé H-NMR ciia hop
chat 4 cho thdy ¢ ving tir truong thap xuat hién
tin hiéu cua 3 proton thom tuong Gtng vi mot hé
ABX [n 6,89 (1H; d; J = 2,0 Hz; H-2")], [6n 6,91
(1H; d; J = 8,0 Hz; H-5"], [on 6,81 (1H; dd; J =
8,0 va 2,0 Hz; H-6)] cung v6i 1 proton nhém
hydroxyl [5n 5,66 (1H; s; 4-OH)]. Mit khac, &
vung tur trudng cao co sy xudt hién tin hiéu cua 2
nhém oxymethylene [on 4,19 (1H; dd; J = 9,5 va
3,8 Hz; H-3)], [0n 4,33 (1H; dd; J = 9,5 va 2,1 Hz;
H-3)], [0n 4,36 (1H; dd; J = 9,8 va 9,0 Hz; H-7)],
[on 4,50 (1H; dd; J = 9,8 va 6,8 Hz; H-7)]; 1 nhom
oxymethine [on 4,62 (1H; d; J = 6,9 Hz; H-5)]; 2
nhém methine [on 3,12 (1H; m; H-4)], [on 3,45
(1H; td; J = 9,0 va 3,8 Hz; H-8)] cung vdi 1 nhom
methoxyl [6n 3,91 (3H; s; 3'-OCHg3)] (Bang 2).

Phd C-NMR ciia hop chét 4 cho thiy co tin
hiéu cua 12 carbon. Trong d6 c6 1 carbon

carbonyl ciia nhom ester [dc 178,3; C-1]; 2 carbon
thom t& cép ndi véi oxygen [oc 147,1; C-31, [Jc
146,1; C-47; 1 carbon thom tir cap [dc 130,8; C-
1']; 3 carbon thom tam cép [dc 108,6; C-21, [dc
144.6; C-5, [oc 119,3; C-6'1; 2 carbon
oxymethylene [6c 70,0; C-3], [oc 70,1; C-7]; 1
carbon oxymethine [oc 86,3; C-5]; 2 carbon
methylene [oc 48,4; C-4], [c 46,2; C-8] cung véi
1 carbon methoxyl [dc 56,2; 3'-OCHzs] (Bang 2).
Tir cac dit liéu phd trén cho thiy hop chét 4 c6
chu tric cua mot furofuran lignan c6 1 nhom
hydroxyl, 1 nhom methoxyl va 1 nhém ester. So
sanh dir liu phd NMR cta hop chat 4 véi hop
chét 6-(4-hydroxy-3-methoxyphenyl)-3,7-
dioxabicyclo[3.3.0]-octan-2-one cho thiy c6 su
tring khop [6]. Vay hop chét 4 1a 6-(4-hydroxy-3-
methoxyphenyl)-3,7-dioxabicyclo[3.3.0]-octan-2-
one.
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4. KET LUAN

Bang ky thuat sic ky cot trén silica gel pha
thuong két hop véi sic ky ban mong diéu ché pha
thuong vdi cac hé dung moi giai ly khac nhau,
chiung t6i da phan lap dugc bdn hop chét tinh
khiét tir cao ethanol ctia keo ong loai ong khong
ngoi dt T. minor. Trén co s6 cta phd cong huong
tir hat nhan két hop véi so sanh tai liéu tham
khao, chung t6i da xac dinh duoc céu trac cua
cac hop chit nay l1a (+)-isolariciresinol (1), 5-
methoxy-(+)-isolariciresinol (2), (+)-
lyoniresinol 3) va 6-(4-hydroxy-3-
methoxyphenyl)-3,7-dioxabicyclo[3.3.0]-octan-
2-one (4). Trong d6, hop chét 4 1an dau tién duoc
tim thiy tir ty nhién va cac hop chat con lai lan
dau tién duoc phan lap tir keo ong cta loai ong
khong ngoi dot.

Loi cam on: Nghién cuu duoc tai tro boi Dai

hoc Quéc gia Thanh phé Ho Chi Minh trong
khuén khé Dé tai ma s6 B2015-18-02.
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Abstract — Propolis is a natural product produced
by bees, and it is a mixture of resins and other bee
excretions. The chemical composition of each type of
propolis and its associated bioactivities also depend
on the geographical regions, its food and the bee
species. In Vietnam, propolis has been used in
traditional medicine as the remedy to improve
health and prevent diseases. From the ethanolic
extract of the stingless bee propolis Trigona minor
(Meliponini, Apidae), four lignan compounds were
isolated. Their chemical structures were determined

as (+)-isolariciresinol 1), 5-methoxy-(+)-
isolariciresinol (2), (+)-lyoniresinol (3), and 6-(4-
hydroxy-3-methoxyphenyl)-3,7-dioxabicyclo[3.3.0]
octan-2-one (4) by spectroscopic methods as well as
comparing with data in the literature. Among them,
compound 4 was the first isolated from natural
sources, while others were isolated for the first time
from this stingless bee propolis.

Keywords — Trigona minor, lignans, propolis,
stingless bees



