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SUMMARY

XANTHONES FROM PROPOLIS OF TETRIGONA IRIDIPENNIS STINGLESS
BEE COLLECTED IN BINH DINH PROVINCE

Propolis is a beehive product containing plant resin and beeswax, that is used for protecting the

beehive from disease pathogen. Propolis possesses wide range of biological and pharmacological

properties. The chemical constituents of propolis are quite diverse and propolis chemistry depends on

the geographical origin, plant species, and bee species. In our investigation, four xanthones including

cochinchinone A (1), cratoxylumxanthone B (2), cochinchinone K (3) and y-mangostin (4) were isolated

from stingless bee Tetrigona irridipennis propolis collected in Binhdinh province. Their chemical

structures were elucidated by NMR, MS spectral analysis and comparison with reported literatures.

Our chemical study suggested that Cratoxylum cochinchinense is one of plant sources for propolis of

stingless bee Tetrigona irridipennis in Binhdinh province.
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1. MO PAU

Ong khong ngoi dbt co hon 500 loai trén thé
gi6i, phan bd chu yéu ¢ khu vyc nhiét déi va
can nhi¢t d61 nhu cac nudc chau Nam My, cac
nuéc Dong Nam A, Australia va chau Phi.
Trong d6 ¢6 khoang hon 10 loai da tim thay &
Viét Nam, dugc phan chia thudc hai giéng
Lisotrigona va Trigona [1]. Bén canh mat ong
co gia tri dugce liéu, ong khong ngoi ddt con
cho keo ong 1a hdn hop nhua ciy voi chat tiét
ra tir tuyén nudc bot cua loai ong, dugc sir
dung dé han kin t6 giup bao vé sy phat trién
clia 4u tring va ban than khoi sy tn cong cua
tac nhan gdy bénh. Keo ong khong ngoi dbt co
nhiéu hoat tinh sinh hoc dang quan tim nhu
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khang khuan, chng ung thu, khing viém.
Thanh phan hoa hoc ciia keo ong khong ngoi
d6t dugc quan tdm nghién ciru trong nhiing
nim gan day do su da dang vé loai va khu vuc
dia ly. Thanh phan héa hoc keo ong gdm cac
nhom chit hop chit flavonoid, terpene,
phenolic [2]. Tuy nhién chua c6 nhiéu nghién
ctru vé cac loai keo ong khong ngoi dbt & Viét
Nam, dac biét thanh phﬁn hoéa hoc va hoat tinh
sinh hoc. Mot sé cac nhom chat phenolic,
isoflavanoid, lignan, xanthone, triterpene da
dugc phan lap tr keo ong Lisotrigona furva,
Lisotrigona cacciae va Trigona minor thu tai
mot sé dia phuong nhu Binh Binh, Hoa Binh,
Bén Tre [3,4,5,6,7]. Trong nghién ciru nay,
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chung t6i bao cdo phan 1ap va xac dinh céu
trac bdn hop chét xanthone tir keo ong khong
ngdi ddt Tetrigona iridipennis thu tai huyén
Van Canh, tinh Binh Dinh.

2. THU'C NGHIEM

2.1. Vit liéu

Keo ong khong ngoi dbt thu tai nha nudi ong &
huyén Véan Canh, Binh BDPinh vao thang
03/2022. Loai ong khong ngoi dét duoc
PGS.TS Nguyén Thi Phuong Lién, Phong con
trung hoc, Vién Sinh thai va Tai nguyén Sinh
vat, Vién Han 1am KHCN Viét Nam xac dinh
tén khoa hoc 1a Tetrigona iridipennis Smith.,
tong Meliponini, ho Apidae. Mau sinh vt
duogc luu tai phong con trung hoc, Vién Sinh
thai va Tai nguyén Sinh vat, ma sb BD/03/22.
2.2. Héa chit, dung méi, may méc

Dung méi, hoa chét diung dé chiét xut, phan
lap dat tiéu chudn thi nghiém. Pha tinh dung
trong sac ky cot: silica gel pha thuong (240-
430 mesh, Merck) va Sephadex LH-20. Sic ky
16p mong dugc thyc hién trén ban mong trang
sin (Merck 60 Fas4). Quan sat bang dén tir
ngoai budc soéng 254 nm hay phun thudc thir
sulfuric acid 10%, sau d6 siy nong. Phd cong
hudng tir hat nhan (NMR) dugc ghi trén may
phé Bruker 600 MHz va AM500 MHz, Vién
Hoa hoc. Phd khéi lugng (ESI-MS) duge do
trén may Agilent 1260 LC/MS, Vién Hoa sinh
bién.

2.3. Chiét xuét va phéan lap cac hop chit
Mu keo ong T. iridipennis (255 g) duoc chiét
bang dung mdi EtOH 90% & nhiét do phong
(2,5 L/lan x 4 14n), thoi gian chiét mdi lan 1a 24
gio. Sau khi ngadm chiét, dich chiét dugc loc va
¢6 loai dung méi dudi 4p sudt thu dwoc cin
EtOH tong (152 g). Cin EtOH dugc phan b
vao 500 mL nuéc va chiét voi dung moi
EtOAc, qua trinh chiét thuc hién 4 1an, mdi lan
st dung 500 mL. Dich chiét duoc cd cit chan
khong thu dugc can chiét EtOAc (128 g). Can
EtOAc (128 g) dugc dua 1én cot silica gel pha
thuong, rra giai voi hé dung mobi
hexane/EtOAc (ty 1& EtOAc ting dan tir 0-
100%) dé thu dugc 15 phan doan (F1-F15).
Phan doan F7 (3 g) dugc phan lap trén cot
silica gel pha thuong, ria giai bang
hexane/acetone (19/1) thu dugc 8 phan doan
(F7.1-F7.8). Phan doan F7.7 (236 mg) duogc
tinh ché trén cot silica gel pha thuong, rira giai
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béng hexane/EtOAc (19/1) thu dugc hop chat 1
(10,0 mg).

Phan doan F10 (5,1 g) dugc phan 1ap trén cot
silica gel pha thuong, rira giai bang
hexane/EtOAc (19/1) thu dugc 12 phan doan
(F10.1-F10.12). Phan doan F10.10 (350 mg)
dugc tinh ché trén cot Sephadex, rira giai voi
dung mo6i MeOH thu dugc 5 phan doan
(F10.10.1-F10.10.5). Phan doan F10.10.2 (48.5
mg) dugc tinh ché trén cot trén cot silica gel
pha thuong, rua giai véi dung moi
hexane/EtOAc (19/1) thu duoc hop chét 2 (6,8
mg) va 3 (3,5 mg).

Phan doan F13 (2,45 g) dugc phan 1ap trén cot
silica gel pha thuong, ria giai bang
hexane/EtOAc (9/1) thu dugc 6 phan doan
(F13.1-F13.6). Phan doan F13.3 (200 mg)
duogc tinh ché trén cot trén cot Sephadex, rtra
gidi voi dung moi MeOH thu dugc hop chét 4
(3,0 mg). Céu trac cac hop chat phan lap duoc
trinh bay ¢ hinh 1.

Cochinchinone A (1): chét rin mau vang.
ESI-MS [M+H]" 449. 'H-NMR (600 MHz,
CDCh) & (ppm): 13,12 (1H, s, 1-OH), 7,50
(1H, d, J = 3,0 Hz, H-8), 7,36 (1H, d, J = 8,4
Hz, H-5), 7,25 (1H, dd, J = 3,0; 8,4 Hz, H-6),
6,45 (1H, s, OH), 5,49 (1H, s, OH), 5,28 (2H,
m, H-2', H-2"), 5,05 (1H, t, J = 7,2 Hz, H-6"),
3,56 (2H, d, J=7,2 Hz, H-1"), 3,46 (2H, d, J =
6,6 Hz, H-1"), 2,09 (2H, m, H-5"), 2,05 (2H, m,
H-4"), 1,88 (3H, s, H-9"), 1,85 (3H, s, H-5"),
1,76 (3H, s, H-4"), 1,63 (3H, s, H-8"), 1,57 (3H,
s, H-10"). BC-NMR (125 MHz, CDCl;) §
(ppm): Xem béang 1.

Cratoxylumxanthone B (2): chit rin mau
vang. ESI-MS [M+H]" 465. "TH-NMR (500
MHz, CDs;OD) & (ppm): 7,46 (1H, d, J = 3,0
Hz, H-8), 7,35 (1H, d, J = 9,0 Hz, H-5), 7,25
(1H, dd, J = 3,0; 9,0 Hz, H-6), 5,26 (1H, t, J =
7,0 Hz, H-2"); 4,99 (1H, m, H-6"); 4,78 (1H, t,
J=17,0 Hz, H-2"); 3,42 (2H, m, d, H-1"), 3,16
(2H, d, J = 17,5 Hz, H-1"); 2,05 (2H, m, H-5"),
1,99 (2H, m, H-4"), 1,87 (3H, s, H-9"), 1,50
(3H, s, H-8"), 1,49 (3H, s, H-10"), 1,30 (3H, s,
H-4", 1,27 (3H, s, H-5"). ¥*C-NMR (125 MHz,
CD;0D) 6 (ppm): Xem bang 1.
Cochinchinone K (3): chit rin mau vang.
ESI-MS [M+H]" 449. 'H-NMR (500 MHz,
CD;0D) 6 (ppm): 7,50 (1H, d, J = 2,5 Hz, H-
8), 7,38 (1H, d, J = 9,0 Hz, H-5); 7,26 (1H, dd,
J = 3,0 Hz; 9,0 Hz, H-6), 5,23 (1H, t, J= 7,0



Hz, H-2"), 4,99 (1H, m, H-6"), 3,54 (2H, d, J =
7,5 Hz, H-1"), 2,78 (2H, m, H-1"), 2,05 (2H, m,
H-5"), 2,00 (2H, m, H-4"); 1,90 (3H, s, H-9"),
1,72 (2H, m, H-2"), 1,49 (3H, s, H-8"), 1,47
(3H, s, H-10"); 1,29 (6H, s, H-4', H-5"). BC-
NMR (125 MHz, CD3;0D) & (ppm): Xem bang
1.

7-Mangostin (4): chit rin mau vang. ESI-MS
[M+H]* 397. "TH-NMR (600 MHz, CD30OD) §
(ppm): 6,67 (1H, s, H-5), 6,26 (1H, s, H-4),
5,26 (2H, m, H-2', H-2"), 4,13 (2H, d, J = 6,6
Hz, H-1"), 3,31 (2H, d, J = 7,0 Hz, H-1"), 1,85
(3H, s, H-5"), 1,80 (3H, s, H-4"), 1,68 (6H, s,
H-4", H-5"). BC-NMR (125 MHz, CD3;0D) §
(ppm): Xem béang 1.

3. KET QUA VA THAO LUAN

Hop chat 1 thu duoc dudi dang tinh thé hinh
kim mau vang. Dir liéu phd NMR cho tin hi¢u
ctia hop chét xanthone ¢6 thé cac nhom prenyl.
Ph6 "H-NMR cho tin hiéu 3 proton vong thom
ctia mot hé¢ ABX ¢ 6x 7,50 (1H, d, J = 3,0 Hz,
H-8), 7,36 (1H, d, J = 8,4 Hz, H-5), 7,25 (1H,
dd, J = 3,0; 8,4 Hz, H-6), tin hi¢u ciia nhom
prenyl tai 6u 5,28 (1H, m, H-2"), 3,46 (2H, d, J
= 6,6 Hz, H-1"), 1,85 (3H, s, H-5"), 1,76 (3H, s,
H-4"), va tin hiéu cia mot nhém geranyl & ou
5,28 (1H, m, H-2"), 5,05 (1H, t, J = 7,2 Hz, H-
6"), 3,56 (2H, d, J = 7,2 Hz, H-1"), 2,09 (2H,
m, H-5"), 2,05 (2H, m, H-4"), 1,88 (3H, s, H-
9", 1,63 (3H, s, H-8"), 1,57 (3H, s, H-10").
Ngoai ra con c6 tin hi€u ciia ba nhom hydroxyl
tai ou 13,12; 6,45 va 5,49 ppm trong d6 tin hiéu
nhém OH tai 13,12 1a tin hiéu proton ¢ cau
n6i hydrogen. Pho *C-NMR (Bang 1) cho tin
hiéu ctia 28 carbon, trong d6 cé 13 tin hiéu cua
vong xanthone v&i nhém carbonyl tai oc 182,2
(C-9) va 12 carbon vung thom tr 161.0-103.3
ppm. Tin hiéu nhém prenyl tai 6c 135,0 (C-3"),
121,6 (C-2"), 21,6 (C-1"), 17,9 (C-4"), 25,8 (C-
5"} dugc xac dinh boi phé HSQC va céac tin
hiéu trén phd HMBC cua H-1' (3 3,46), H-4'
(8u 1,76) va H-5' (8u 1,85) dén C-2' (8¢ 121,6),
va C-3' (¢ 135,0). Tuong tac HMBC giita
proton H-1' (8u 3,46) vadi cac carbon C-1 (8¢
158,4)/C-2 (dc 109,1)/ C-3 (&c 161,0) cho phép
x4c dinh nhém prenyl dugc gin ¢ vi tri C-2
(Hinh 2). Tuong tu, 10 tin hiéu carbon nhém
geranyl tai 6¢ 137,8 (C-3"), 131,8 (C-7"), 123,9
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(C-6"), 121,6 (C-2"); 40,7 (C-4"); 17,7 (C-8");
26,4 (C-5"), 21,8 (C-1"), 25,6 (C-10"), 16,3 (C-
9") dwoc xac dinh bang phd HSQC va céc
tuong tac HMBC cua H-8" (6u 1,63), H-10" (6n
1,57) dén C-7" (8¢ 131,8) va H-9" (81 1,88) dén
C-3" (3¢ 137,8) (Hinh 2). Nhém geranyl thé tai
vi tri C-4 dugc xac dinh boi twong taic HMBC
gitra proton H-1" (éu 3,56) vdi cac carbon C-3
(6c 161,0)/C-4 (6c 105,1)/C-4a (6c 153,0)
(Hinh 2). Pho khdi lugng cho tin hiéu ion gia
phan tir & m/z [M+H]" 449, két hop vé6i phd
NMR cho phép xac dinh chit 1 ¢6 CTPT la
C2sH320s (M=448). Cin ctr vao phan tich phd
NMR, MS va so véi tai liéu da cong bd [8],
hop chit 1 duoc xac dinh la cochinchinone A
(Hinh 1).

Chat 2 dugc phéan lap dudi dang chét ran mau
vang. Phd 'H-NMR ciing cho céc tin hi¢u cua
hop chit xanthone véi tin hiéu cta 3 proton hé
ABX tai ou 7,46 (1H, d, J = 3,0 Hz, H-8), 7,35
(1H, d, J = 9,0 Hz, H-5), 7,25 (1H, dd, J = 3,0;
9,0 Hz, H-6); tin hiéu ctia 1 nhém geranyl tai
ou 5,26 (1H, t, J = 7,0 Hz, H-2"), 4,99 (1H, m,
H-6"), 3,16 2H, d, J= 17,5 Hz, H-1"), 2,05 (2H,
m, H-5"), 1,99 (2H, m, H-4"), 1,87 (3H, s, H-
9", 1,50 (3H, s, H-8"), 1,49 (3H, s, H-10") va
tin hiéu vong furan thé tai ou 4,78 (1H, t, H-2"),
3,47 (2H, m, H-1"), 1,30 (3H, s, H-4"), 1,27
(3H, s, H-5"). Phé 3C NMR (Bang 1) cho 28
tin hiéu carbon gém 13 tin hi¢u vong xanthone,
trong d6 ¢6 nhom carbonyl tai dc 182,2 (C-9),
10 tin hiéu ctia nhom geranyl va 5 tin hiu
vong furan tai dc 22,8 (C-1"), 92,6 (C-2"); 72,4
(C-3") va 24,6 (C-4") va 25,9 (C-5"). Trén phd
HMBC c6 céc tuong tac cia H-2' (du 4,78) voi
C-2 (dc 108,4), C-3 (dc 167,0), twong tac cua
H-4' (6n 1,30) va H-5' (on 1,27) dén C-2' (dc
92,6) va C-3' (6c 72,4) (Hinh 2). Tuong tu nhu
hop chét 1, nhém geranyl duge xac dinh gin &
vi tri C-4 dya trén twong tac HMBC cua H-1"
(ou 3,16) véi C-3, C-4 (dc 104,6) va C-4a (oc
156,5) (Hinh 2). Phd khéi lwong cho tin hiéu
ion gia phan tir & m/z [M+H]" 465, két hop véi
phd NMR cho phép xac dinh chét 2 c6 CTPT
la C2sH3206 (M=464). Tir cac dit kién phd
NMR, MS va so sanh véi tai liéu tham khao
[9] goi y cho biét day la hop chét
cratoxylumxanthone B (Hinh 1).



Cochinchinone K (3)

y-Mangostin (4)

Hinh 1. Cdu triic cdc hop chdt xanthone phdn ldp tir keo ong Tetrigona iridipennis

Bdng 1. Dit liéu phé C-NMR ciia cdc hop chat phan ldp 1-4 va tai liéu tham khéo

1 2 3 4
C 5 5 [8] 5 3 [9] 5 o [10] 5 S [11]
1 158,4 159,3 156,6 155,7 159,3 159,0 161,5 161,7
2 109,1 109,3 108,4 108,3 112,4 112,2 111,1 112,6
3 161,0 161,3 167,0 165,9 162,2 161,9 163,3 163,0
4 105,1 103,7 104,6 101,7 107,8 107,4 92,9 93,4
4a 153,0 154,7 156,5 154,9 155,1 153,9 156,2 156,1
4b 150,5 155,8 151,3 149,9 1513 150,8 1540 152,5
5 119,0 119.8 119.8 118,3 119,7 119,7 100,9 101,5
6 123,9 125,0 125,2 124,7 125,3 124,8 153,3 153,9
7 152,4 150,9 155,3 153,9 1545 1545 142,0 141,9
8 109,1 106,8 109,3 108,3 109,4 109,2 1294 129,5
8a 120,7 121,7 121,9 120,5 121,9 121,6 112,1 111,1
9 180,9 181,7 182,2 180,6 182,2 180,5 183,5 183,6
9a 103,2 103,7 103,4 103,3 103,7 103,2 103,9 104,2
I 21,6 22,4 22.8 26,4 18,3 17,7 222 224
2 121,6 123,1 92,6 91,6 43,0 04 124.,9 124,1
3 135,0 132,5 72,4 70,3 71,8 71,5 131,6 131,7
4 17,9 17,7 24,6 242 293 29,7 26,1 26,4
5 25,8 25,7 25,9 253 293 29,7 17,9 18,4
1" 21,8 222 27,7 21,7 22,6 224 26,6 26,8
2" 121,6 123,2 123,2 121,9 123,8 123,5 1240 125,0
3" 137,8 136,1 136,2 134,9 135,8 135,2 131,7 131,6
4" 40,7 40,4 40,7 395 40,7 40,4 18,3 18,8
5" 26,4 233 27,5 26,4 27,5 272 25,9 26,5
6" 123,9 125,1 125,1 123,7 125,2 125,0
7" 131,8 132,5 132,1 130,7 132,0 131,5
8" 17,7 18,0 17,6 16,8 17,6 17,6
9" 16,3 16,5 16,4 15,5 16,5 16,3
10" 25,6 25,9 25,7 24,8 25,7 25,7

: Do trong CDCl3, *: Do trong acetone-ds, °: Do trong MeOH-d;
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OH O
Hinh 2. Cdc lién két HMBC chinh ciia hop chdt 1 va 2

Chét 3 dugc phan 1ap 13 chit rin mau vang.
Pho 'H-NMR cuia hop chit 3 twong tu nhu hop
chat 2 c6 cac tin hidu ctia hop chat xanthone
voi tin hiéu ctia hé ABX tai du 7,50 (1H, d, J =
2,5 Hz, H-8), 7,38 (1H, d, J = 9,0 Hz, H-5),
7,26 (1H, dd, J = 3,0 Hz; 9,0 Hz, H-6), tin hi¢u
cua nhoém geranyl tai ou 5,23 (1H, t, J = 7,0
Hz, H-2"), 4,99 (1H, m, H-6"), 3,54 (2H, d, J =
7,5 Hz, H-1"), 2,05 (2H, m, H-5"), 2,00 (2H,
m, H-4"), 1,90 (3H, s, H-9"), 1,49 (3H, s, H-
8"), 1,47 (3H, s, H-10"). Sai khac vdi 2 1a hop
chat 3 ¢6 tin hiéu vong dimethylchromane thay
thé cho vong furan véi céc tin hiéu tai ou 2,78
(2H, m, H-1"), 1,72 (2H, m, H-2") va 1,29 (6H,
s, H-4', H-5"). Phd 3C (Bang 1) cho tin hiéu 28
carbon gém 13 tin hiéu vong xanthone, trong
d6 c6 nhom carbonyl tai dc 182,2 (C-9) va 10
tin hiéu cua nhém geranyl; 5 tin hiéu vong
dimethylchroman tai dc 18,3 (C-1"), 43,0 (C-
2", 71,7 (C-3") va 29,3 (C-4', C-5"). Phé khéi
lvong cho tin hi¢u ion gia phan to & m/z
[M+H]" 449, két hop v6i dir liéu phd NMR,
xac dinh CTPT cua 3 1a C2sH320s. Hop chét 3
duoc xac dinh la cochinchinone K (Hinh 1)
dua trén dir liéu phé va so sanh véi tai liéu
tham khao [10].

Chat 4 thu dugc 1a chat rdn mau vang. Pho 'H-
NMR cho céc tin hi€u cta 2 singlet proton tai
ou 6,66 (1H, s, H-5) va 6,23 (1H, s, H-4). Khac
v6i cac hop chat trén, hop chét 4 ¢6 tin hiéu
cua 2 nhom prenyl tai véi 2 olefinic proton tai
ou 5,27 (2H, m, H-2', H-2"); hai nhom
methylene tai ou 4,12 (2H, d, J = 6,5 Hz, H-1")
va 3,30 (2H, d, J = 7,0 Hz, H-1"), 4 nhém
methyl tai du 1,85 (3H, s, H-5"), 1,79 (3H, s,
H-4"), 1,67 (3H, s, H-4") va 1,67 (3H, s, H-5").
Ph6 C NMR (Bang 1) cho tin higu 23 carbon
gdm 13 tin hiéu vong xanthone va 10 tin hiéu
carbon ctia 2 nhom prenyl. Két hop phdé NMR
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OH O

v6i tin hiéu & m/z [M+H]" 397 trén phd khdi
luong x4c dinh hop chit 4 c6 CTPT Ia
C23H2406 (M=396). So sanh dir liéu phd véi tai
liéu tham khéo [11] cho phép xac dinh day la
hop chat y-mangostin (Hinh 1).

Ba hop chat geranyl xanthone 1-3 dugc phan
lap tir cdy thanh ngach nam Cratoxylum
cochinchinense [8,9,10], trong khi hop chit 4
da phan lap tu cac cay thudc chi Cratoxylum va
chi Garcinia [11,12]. Thanh phan hoa hoc gdm
cac chat xanthone cho thiy cdy thanh ngach
nam (C. cochinchinense) c6 thé 1a ngudén nhya
cho mau keo ong Tetrigona iridipennis thu tai
Van Canh, Binh Pinh. Két qua nghién ctru cua
chung t6i 1a twong dong véi cac nghién ciru
trugc day khi cac hop chat xanthone 1-4 da
duoc phan lap tr mau keo cua cac loai ong
khong ngoi ddt khac Lisotrigona spp. thu tai
Hoai An, Binh Pinh va Téan Lac, Hoa Binh
[3,5,7]. Tuy nhién két qua nay khac vé6i thanh
phan hoa hoc keo ong khong ngodi dbt Trigona
minor & Bén Tre va Lisotrigona furva & Khanh
Hoa chi gdm cac hop chét triterpene khung
cycloartane [4,6].

4. KET LUAN

Tir dich chiét EtOAc cua keo ong khong ngoi
dbt Tetrigona iridipennis thu tai Van Canh,
Binh Dinh, ching t6i da phan 1ap va xac dinh
céu triic 4 hop chit xanthone 1a cochinchinone
A, cratoxylumxanthone B, cochinchinone K va
y-mangostin. Cay thanh ngach nam (C.
cochinchinensis) dugc coi 1a mét trong céac cay
cung cip nhua cho keo ong khong ngoi dbt &
khu vuc Binh Dinh.

Loi cam on: Nghién ctru duoc tai tro boi dé tai
Bo Gido duc va Pao tao, mi sé B2022.DQN-
08. Nhom tac gia xin cam on PGS.TS Nguyén
Thi Phuong Lién va NCS. Tran Thi Ngat,
Phong con trung hoc, Vién Sinh thai va Tai



nguyén Sinh vat, Vién Han 1am KHCN Viét
Nam di x4c dinh tén loai ong khong ngoi dbt.
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