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SUMMARY

THE LIMONOID AND OTHER COMPOUNDS
FROM FRUIT OF Xylocarpus granatum

A limonoid compound, xylocarpine F (1) and two other known compounds (pseudopalmatine (2) and
catechin (3)) were isolated from the fruit of Xylocarpus granatum collected in Vung Tau, Vietnam. The
structures of the compounds were determined on the basis of 1D- and 2D- nuclear magnetic resonance
(NMR) methods, mass spectrometry (ESI-MS) combined with spectral data in the previous literature.
This is the first study on the chemical components of Xylocarpus granatum growing in Vietnam.
Keywords: Xylocarpus granatum, limonoid, alkaloid, flavan-3-ol.

1. MO PAU

Su 6i (tén goi khac 1a xu 6i, dang dinh, xuong
cd) co tén khoa hoc la Xylocarpus granatum
thuoc chi  su (Xylocarpus), ho Xoan
(Meliaceae). Su 6i 1a cdy than gb cao khoang
5-12 m, vo thdn mau do6 xam, tan l4 sum sué,
cudng l4 dai 15 cm, nang 2-4 1a nho moc dbi,
day tron nhin, hinh trai xoan, dai 8 - 11lcm,
rong 4-5cm. Hoa su 6i mau tring. Qua hinh
ciu, duong kinh 10-20 cm nét thanh 4 manh,
c6 8-12 hat. Hat khong c6 4o va phdi nhii. Su
6i ra hoa khoang thang 10-11, ra qua vio
khoang thang 6-7 [1]. Su i phan b6 ¢ cac khu
viuc Pong Nam A, chau Uc, Dong Phi va An
D6 Duong [2]. O Viét Nam, ciy su 6i moc &
rung ngdp min ven bién Bic bd va Nam bd
trén dat bdi phi sa hay phu sa cat sau khi da
duogc cac loai cay tién phong cb dinh, it ngép,
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thuy tridu; chling ciing sdng duoc & viing nudc
lo, kha ning dam chdi manh. GO su 6i mau
hong hay nau xam, ning, khong c6 van, bén it
bi mbi mot nén thuong dugc dung lam cdt nha,
try moé. Vo chtta ham lugng tanin cao duogc
ding dé nhuém va thudc da, hat chira nhiéu
dau [1]. Hon nita, v cay con dugc sir dung dé
chira bénh kiét ly, tiéu chay; béi tro hat su 6i
tron voi luu huynh va dau dira nhu thubec mo
trj ngtra; qua duoc dung 1am thudc chira bénh
sung vi va phd chan voi [3]. Thanh phan hoa
hoc cua su 6i gdm co triterpenoid, limonoid,
alkaloid, phenolic, steroid, monoterpene va
mot s& hop chat khac véi cac hoat tinh sinh
hoc nhu hoat tinh gdy doc té bao, hoat tinh
khang khuén, hoat tinh chéng sOt rét, chéng
nhiém sic t6 [4,5, 6]. Cho dén nay da c6 mot
s6 nghién ctru trén thé gidi, tuy nhién & Viét



Nam chua c6 cong bd nao vé loai ciy su 6i.
Trong nghién ctru nay, chiing toi trinh bay két
qua phan 1ap va xac dinh cau tric hoa hoc cia
1 limonoid, 1 alkaloid va 1 flavanol c6 trong
cao chiét ethyl acetate cia qua su Oi
(Xylocarpus granatum) duoc thu hai ¢ Ving
Tau.

2. THUC NGHIEM

2.1. Nguyén li¢u

Qua su bi (Xylocarpus granatum) dwoc thu hai
& Viing Tau vao thang 08 nim 2019, miu dugc
dinh danh boéi TS. Nguyén Qudc Binh, Bao
tang Thién nhién Viét Nam - Vién Han lam
Khoa hoc va Cong nghé Viét Nam. Ti€u ban
(ki hiéu XG-082019) hién dang dugc bao quan
va luu gilr tai Vién Coéng nghé Hoda, Sinh va
Mbi trudng - Truong Pai hoc Vinh.

2.2. Thiét bi

Séc ky cot sir dung silicagel pha thuong (c& hat
63-200 um, Merck), pha dao RP-18 (30-50 um,
FuJisilisa Chemical Ltd.). Sic ky 16p mong
dugc tién hanh trén ban mong silica gel Merck
60 Fas4 trang san; hién mau bang hoi iot va dén
UV budc song 254 nm. Sic ky long didu ché
dugc thuc hién trén may Agilent PrepStar-218
stir dung cdt Zorbax SB-C18 (5 um, 9.4 x 250
mm) va detector DAD. Ph khdi lugng ion hoa
tia dién ESI-MS do trén may Agilent LC/MS-
6420. Phd cong huong tir hat nhan NMR dugc
do trén may cong huong tir hat nhan 500 MHz
(Bruker AM500 FT-NMR).

2.3. Phan 14p cac hop chét

Qua su 6i (Xylocarpus granatum) dugc sy
kho, nghién nhé thu dugc dang bot co khéi
luong 15 kg. Bot nguyén liéu dugc ngdm chiét
siéu &m vGi methanol & nhiét d6 45°C (15L x 3
lan). Dich chiét duoc loc va sau dé loai bo
dung méi bing may cd quay chan khong dudi
ap suidt giam thu dugc 742 g cao tong
methanol. Phan bé cao methanol vao nudc cat
va chiét 1an lugt véi cac dung moi: n-hexane,
ethyl acetate va butanol. Tién hanh loc va ¢
dic cac dich chiét thu dugc cac cao chiét twong
ung la cao n-hexane (95,7 g), cao ethyl acetate
(355,8 g) va cao butanol (148,8 g). Cao ethyl
acetate dugc phan tach bﬁng sic ky cot voi pha
tinh la silicagel pha thuong (63-200 pm,
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Merck), pha dong 1a hon hop dung moi co do
phan cyc ting dan CH,Cl,:MeOH (ti 1¢ vé thé
tich tir 100:1 dén 1:1) thu duoc 7 phan doan
chinh (E1-E7). Phan doan E2 (14,9 g) dugc
phan tich bang sic ky cot (silicagel pha
thuong, c& hat 63-200 um, Merck), hé dung
mdi rira giai 1a n-hexane:acetone (ti 1¢ 18:1 dén
3:1, 1:1) thu dugc 5 phan doan nho (E2.1-
E2.5). Tinh ché phan doan E2.3 (2,4 g) bang
sic ky cot duge nhdi gel pha dao RP-18, ria
giai bang MeOH: H,0 (3:2, 2:1) thu duoc hop
chit 2 (12,4 mg). Phan doan E3 (20,2 g) dugc
phén tach bang sic ky cot, pha tinh 1a silica gel
pha thuong, pha dong sir dung hon hop n-
hexane:ethyl acetate (ti 1& 20:1 dén 5:1, 3:1,
1:1), sau do tiép tuc rira giai bang
CHCl3:MeOH (20:1 dén 3:1, 1:1) thu dugc hop
chat 3 (14,7 mg). Phan doan E5 (45,1 g) duoc
tién hanh sic ky cot véi hé dung moi rira giai
hén hop n-hexane:acetone (ti 1& 12:1 dén 1:1)
thu dwgc 7 phan doan nho (E5.1-E5.7). Phéan
doan nho E5.5 (7,8 g) tiép tuc duoc tién hanh
sdc ky cOt voi pha tinh 1a silicagel thuong, hé
dung moi rira gidi 12 hon hgp CHCl3:MeOH (ti
1€ 10:1; 8:1; 4:1) thu dugc 5 phan doan
(E5.5.1-E5.5.5). Phan doan E5.5.4 kiém tra
bang sic ky 16p mong TLC thdy c6 mot cip
chat chinh. Tién hanh phéan tich biang may sic
ky long diéu ché (pha dong 1a hdn hop
acetonitrile:H,0, ti 1& 44:56) thu dwoc hop chit
1 (6,3 mg).

Xylocarpin F (1): Chit bot mau tring; ESI-
MS m/z: 609.2 [M+Na]*; *H-NMR (500 MHz,
CDCls) &4 (ppm): 7.48 (1H, s, H-21), 7.41
(1H, s, H-23), 6.41 (1H, s, H-22), 6.05 (1H, s,
H-15), 5.59 (1H, d, J = 4.5 Hz, H-30), 5.01
(1H, d, J = 9.5 Hz, H-3), 4.97 (1H, s, H-17),
3.69 (3H, s, 7-OCHs), 2.92 (1H, dd, J = 9.5,
4.5 Hz, H-2), 2.63 (1H, dd, J = 10.0, 1.5 Hz,
H-5), 2.38 (1H, m, H-11), 2.36 (2H, dd, J =
16.0, 10.0 Hz, H-6), 2.15 (1H, m, H-9), 2.13
(1H, m, H-12), 2.00 (3H, s, 30-OCOCH3), 1.99
(3H, s, 3-OCOCHs3), 1.80 (1H, m, H-11), 1.40
(1H, dd, J = 13.0, 8.0 Hz, H-12), 1.24 (3H, s,
H-29), 1.22 (3H, s, H-18), 1.06 (3H, s, H-19),
0.80 (3H, s, H-28); BC-NMR (125 MHz,
CDCl3) 8¢ (ppm): 173.9 (C-7), 170.3 (30-



OCOCH;), 170.0 (3-OCOCHs), 163.7 (C-16),
160.0 (C-14), 142.9 (C-23), 141.3 (C-21),
120.0 (C-20), 117.5 (C-15), 109.9 (C-22),
107.5 (C-1), 81.6 (C-17), 81.3 (C-8), 76.5 (C-
30), 74.2 (C-3), 53.2 (C-2), 52.0 (7-OCHj),
51.5 (C-9), 42.9 (C-10), 40.6 (C-5), 39.0 (C-
13), 37.3 (C-4), 32.1 (C-6), 25.1 (C-12), 24.5
(C-28), 21.8 (C-29), 21.1 (30-OCOCHs3), 20.7
(3-OCOCHs3), 20.6 (C-19), 19.4 (C-18), 15.0
(C-11).

1
* OCOCH, A

Pseudopalmatine (2): Chit bot mau vang;
ESI-MS m/z: 352.1 [M]*; *H-NMR (500 MHz,
DMSO-ds) 8n (ppm): 9.52 (1H, s, H-8), 8.83
(1H, s, H-13), 7.71 (1H, s, H-9), 7.67 (1H, s,
H-1), 7.60 (1H, s, H-12), 7.10 (1H, s, H-4),
479 (2H, t, J = 6.0 Hz, H-6), 4.08 (3H, s, 11-
OCHpg), 4.01 (3H, s, 10-OCHs3), 3.94 (3H, s, 2-
OCHs), 3.88 (3H, s, 3-OCHs), 3.22 (2H, t, J =
6.0 Hz, H-5); 3C-NMR (125 MHz, DMSO-ds)
dc (ppm): 157.4 (C-11), 152.2 (C-10), 151.5
(C-3), 148.7 (C-2), 145.5 (C-8), 138.4 (C-13a),
136.6 (C-12a), 128.6 (C-4a), 122.0 (C-8a),
118.9 (C-13b), 117.9 (C-13), 111.4 (C-4),
108.6 (C-1), 106.5 (C-9), 105.3 (C-12), 56.6
(11-OCHg), 56.3 (2-OCHgs), 56.0 (3-OCHjs),
55.8 (10-OCHj), 54.7 (C-6), 26.0 (C-5).

(2)
Catechin (3): Chat bot mau vang nhat; ESI-
MS m/z: 289.2 [M-H]; H-NMR (500 MHz,
DMSO-ds) 8x (ppm): 9.16 (1H, s, 5-OH), 8.92

240

(1H, s, 7-OH), 8.83 (1H, s, 3’-OH), 8.79 (1H,
s, 4-OH), 6.71 (1H, d, J = 2.0, H-2"), 6.68
(1H, d, J = 8.5 Hz, H-5"), 6.59 (1H, dd, J = 8.0,
2.0 Hz, H-6"), 5.88 (1H, d, J = 2.5 Hz, H-6),
5.69 (1H, d, J = 2.0 Hz, H-8), 4.85 (1H, d, J =
5.0 Hz, 3-OH), 447 (1H, d, J = 7.5 Hz, H-2),
3.81 (1H, m, H-3), 2.65 (1H, dd, J = 16.0, 5.5 Hz,
H-4a), 2.35 (1H, dd, J = 16.0, 8.0 Hz, H-4b); 13C-
NMR (125 MHz, DMSO-ds) 8¢ (ppm): 156.4 (C-
7), 156.2 (C-5), 155.3 (C-9), 144.8 (C-3"/4’),
130.6 (C-17), 118.4 (C-6"), 115.1 (C-5"), 1145
(C-2), 99.1 (C-10), 95.1 (C-6), 93.8 (C-8), 81.0
(C-2), 66.3 (C-3), 27.8 (C-4).

(3)

3. KET QUA VA THAO LUAN

Hop chit 1 thu duoc & dang chit bdt mau
trang. Phd khéi lugng ESI-MS (positive) cua 1
cho pic ion m/z 609.2 [M+Na]* phu hop vdi
cong thirc phan tir 1a CaHasO11 (Suy ra do bat
bdo hoa bang 13). Phan tich dir liéu phd H-
NMR ctia hop chat 1 cho thdy sy xuét hién cta
4 nhdm methyl bac ba & ving truong cao tai 3
1.24 (3H, s, CHs-29), 1.22 (3H, s, CHs-18),
1.06 (3H, s, CHs-19), 0.80 (3H, s, CH3-28); 2
nhom methyl acetyl tai &4 2.00 (3H, s, 30-
OCOCH3z) va 199 (3H, s, 3-OCOCHg); 1
nhom methoxy tai 8y 3.69 (3H, s, 7-OCHs3) va
3 proton oxymethine tai o4 5.59 (1H, d, J=4.5
Hz, H-30), 5.01 (1H, d, J = 9.5 Hz, H-3), 4.97
(1H, s, H-17). O ving trudng thap, cac proton
dac trung cta vong furan thé mot vi tri xuét
hién tai dn 7.48 (1H, s, H-21), 7.41 (1H, s, H-
23), 6.41 (1H, s, H-22). Phan tich dong thoi dir
liéu phd ®C-NMR va phd DEPT cho thiy su
c6 mit cia 31 nguyén tir cacbon, bao gdm 4
cacbon thuéc nhom —COO [d¢ 173.9 (C-7), 8¢
170.3 (30-OCOCHs), 6¢c 170.0 (3-OCOCHs) va
dc 163.7 (C-16)], 4 cacbon dic trung cua vong



furan [6c 120.0 (C-20), dc 141.3 (C-21), &c
109.9 (C-22) va éc 142.9 (C-23)], 2 cachon
C=C [dc 160.0 (C-14), 6c 117.5 (C-15)], 3
cacbon nhém —OCHj3 [8¢ 52.0 (7-OCHs), dc
21.1 (30-OCOCHs3) va 8¢ 20.7 (3-OCOCHa)],
ngoai ra con c6 sy hién dién cua 5 cacbon lai
hoé sp? lién két truc tiép véi Oxi [8¢c 107.5 (C-
1), 8¢ 81.6 (C-17), 6¢c 81.3 (C-8), d¢c 76.5 (C-
30) va 8¢ 74.2 (C-3), trong d6 C-1 dich chuyén
manh v& viing trudng thap do lién két truc tiép
voi 2 nguyén tor Oxi]; cung vdi cac tin hiéu
cacbon no khac. Dya vao cac s lidu da phéan
tich & trén, nhan thidy hop chat 1 1a mot
limonoid loai khung mexicanolide. Phan tich
pho hai chiéu HSQC nhén thiy céac tuong tac
gilta cac nguyén tr hidro va cacbon lién két
tryc tiép voi nhau, dién hinh nhu tuong tac
gitta H-21 (on 7.48) vai C-21 (8¢ 141.3), giita
H-22 (81 6.41) véi C-22 (8¢ 109.9), gitra H-23
(On 7.41) v6i C-23 (3¢ 142.9), giita H-15 (3w
6.05) voi C-15 (8¢ 117.5). Phan tich phd
HMBC ciia hop chat 1, tin hiéu tai oy 4.97
(1H, s) duoc gan cho proton oximetin H-17
théng qua tuong tac gitra H-17 (8n 4.79) voi
cac nguyén tir cacbon trong vong furan 3¢
142.9/C-23, 141.3/C-21, 109.9/C-22 cling nhu
twong tac gitta H-17 (8n 4.79) vé6i cachon
thuéc nhom cacbonyl lactone lién hop C-16 (8¢
163.7). Ngoai ra, vong lactone khdng béo hoa
cling duge lam sdng to thong qua tuong tac
gitta proton olefin H-15 (64 6.05) véi C-16 (8¢
163.7) va C-8 (8¢ 81.2). Vi tri cia hai nhom -
OCOCHj3 gin ¢ C-3 va C-30 ciing dugc ching
minh thong qua cac tuong tac gitra H-3 (6n
5.01) v6i 3-OCOCHj3 (8¢ 170.0), gitra H-30 (8w
5.59) v6i 30-OCOCHS3s (8¢ 170.3). Nguyén tir
cacbon khong lién két véi hydro tai 8¢ 107.5
duoc gan cho C-1 1a mot nhom hemiketal. Tt
céc két qua phan tich phd MS, H-, 3C-NMR,
DEPT, HSQC, HMBC, HSQC, COSY va so
sanh v6i tai liéu tham khao [7], hop chit 1
dugc xac dinh 1a xylocarpin F. Hop chit nay
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duge Wenhan Lin va cong sy phan 1ap 1an dau

tién tir qua cta loai X. granatum thu hai ¢ dao
Hai Nam, Trung Qudc [7].

Hinh 1. Cdc twong tac HBMC va COSY trong
cac hop chat 1 -3
Hop chit 2 thu duoc & dang chit bot mau
vang. Phé khéi luong ESI-MS (positive) cua
hop chat 3 cho peak ion m/z 352.1 [M]* phu
hop véi cong thirc phan tir ciia hop chét 2 1a
C21H22NO,. Phan tich phé H-NMR cua hop
chat 2 nhan thiy & ving truong thip c6 su hién
dién ctia 6 tin hi€u singlet twong ung véi 6
proton thom tai 64 (ppm): 9.52 (H-8), 8.83 (H-
13), 7.71 (H-9), 7.67 (H-1), 7.60 (H-12) va
7.10 (H-4), 2 tin hiéu triplet cia 2 nhom
methylene dich chuyén vé ving trudng thap
[6n 4.79 (2H, t, J = 6.0 Hz, H-6) va dn 3.22
(2H, t, J = 6.0 Hz, H-5)] va c6 cung gia tri
hing sb ghép (J) goi ¥ su c6 mit caa nhom -
CH2-CHy- trong céu trac phan tir. O ving on
3.80-4.10 ppm quan sat duoc sy xuit hién cia
4 nhém methoxy lan luot tai oy 4.08 (11-
OCHs), 4.01 (10-OCHgs), 3.94 (2-OCHg3) va
3.88 (3-OCHs). Phan tich pho 3C-NMR,
DEPT, HSQC ciia hop chit 2 chi ra tin hiéu
cong hudng cia 21 nguyén tir cacbon, trong do
¢6 4 cacbon thom lién két truc tiép véi oxy
gdm C-11 (8¢ 157.4), C-10 (8¢ 152.2), C-3 (8¢
151.5) va C-2 (8¢ 148.7), 6 cacbon metin thom
gdm C-8 (8¢ 145.5), C-13 (8¢ 117.9), C-4 (8¢
111.4), C-1 (8¢ 108.6), C-9 (3¢ 106.5) va C-12



(8¢ 105.3), 5 cacbon thom khong lién két voi
hidro gdm C-13a (3¢ 138.4), C-12a (8¢ 136.6),
C-4a (3¢ 128.6), C-8a (¢ 122.0) va C-13b (8¢
118.9), 4 nhoém methoxy gom 11-OCHs (3¢
56.6), 2-OCHs (8¢ 56.3), 3-OCHa (8¢ 56.0) va
10-OCHj3 (8¢ 55.8) va 2 cacbon metylen gdm
C-6 (8¢ 54.7), C-5 (3¢ 26.0). Vi tri ctia 4 nhom
methoxy cling dugc lam sang td thong qua
phan tich twong tac trong phé HMBC. Céc
tuong tac HMBC gilta H-1 (61 7.67)/H-4 (dn
7.10)/ 2-OCHs (61 3.94) va C-2 (8¢ 148.7)
chimg minh sy ¢6 mat cia 1 nhom methoxy
gan vi tri C-2. Twong tac giita H-1 (8 7.67)/H-
4 (dn 7.10)/ 3-OCHs (8n 3.88) va C-3 (dc
151.5) chimg t6 ¢6 1 nhém methoxyl gan vi tri
C-3. Phan tich twong tu, nhan thy cac tuong
tac gitta H-9 (6 7.71)/H-12 (du 7.60)/10-
OCHj3 (81 4.01) va C-10 (8¢ 152.2), twong tac
gitta H-9 (6n 7.71)/H-12 (6n 7.60)/ 11-OCH3
(84 4.08) va C-11 (8¢ 157.4) giup khang dinh
vi tri 2 nhom methoxyl con lai 1an lugt gén vao
C-10 va C-11. Tu cac phan tich ¢ trén, cho
phép dy doan hop chit 2 1a 1 alkaloid kiéu
khung protoberberin. Ttr cac dir kién phan tich
phé két hop véi dbi chiéu véi tai liéu tham
khao [9], hop chit 2 duwoc xic dinh la
pseudopalmatine. Hop chét nay cho thdy kha
ning khang ky sinh tring sot rét [9].

Hop chit 3 dugc phan lap dudi dang chit bot
mau vang nhat. Phd khdi lugng ESI-MS
(negative) nhan thiy peak ion [M-H]~ ¢ m/z
289.2 phi hop véi cong thirc phan tir hop chat
3 12 C15H1406. Phd *H-NMR ciia 3 cho thdy tin
hiéu cua 1 vong benzen bi thé 3 vi tri [6n 6.71
(1H, d, J = 2.0 Hz, H-2"), 64 6.68 (1H, d, J =
8.5 Hz, H-5”), 81 6.59 (1H, dd, J = 8.0, 2.0 Hz,
H-6)], tin hiéu cua 1 vong benzen bi thé 4 vi
tri [on 5.88 (1H, d, J = 2.5 Hz, H-6), dn 5.69
(1H, d, J = 2.0 Hz, H-8)], tin hi¢u cua 2 nhém
oximetin [on 4.47 (1H, d, J = 7.5 Hz, H-2), éu
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3.81 (1H, m, H-3)] va tin hiéu cua 1 nhom
metylen & vung truong cao [dn 2.65 (1H, dd, J
=16.0, 5.5 Hz, H-4), 8n 2.35 (1H, dd, J = 16.0,
8.0 Hz, H-4)]. O ving truong thap, 4 tin hiéu
singlet dugc quy két cho 4 nhém hydroxyl [3n
9.16 (1H, s, 5-OH), 1 8.92 (1H, s, 7-OH), dn
8.83 (1H, s, 3°-OH), dn 8.79 (1H, s, 4’-OH)]
do khéng tim thay tuong tac trong phd HSQC.
Phé 3C-NMR, DEPT cho thdy sy xuit hién
ciia 15 nguyén tir cacbon, bao gdbm 1 nhém
metylen, 7 nhom metin va 7 nguyén tr cacbon
khong lién két truc tiép v6i hydro. Phén tich
phé HMBC, tuong tac gitta 5-OH (84 9.16) va
C-5 (8¢ 156.2), tuong tac gitra 7-OH (51 8.92)
va C-7 (3¢ 156.4), tuong tac gilta 3’-OH (3w
8.83)/4’-OH (81 8.79) va C-3° (8¢ 144.8)/C-4’
(6c 144.8) da chi ra vi tri ctia 4 nhom hydroxy
gén vao vi tri 5, 7, 3’ va 4°. Tat ca cac dir lidu
ph6é déu chi ra rang hop chit 3 c6 khung
flavan-3-ol. Ddi chiéu voi tai lidu tham khao
[10] két luan hop chét 3 1a catechin. Hop chét
nay c6 hoat tinh chéng ung thu, chéng béo phi,
khang viém, chdng oxy hoa [11].

4. KET LUAN

Tir cao chiét ethyl acetate cia qua su 6i
(Xylocarpus granatum) thu hai ¢ Viing Tau,
bang cac phuong phap sic ky két hop véi cac
phuong phap phd, 3 hop chit gdm xylocarpin
F (1), pseudopalmatine (2) va catechin (3) da
dugc phan lap va xic dinh cdu tric. Pay la
nghién ciru dau tién xac dinh thanh phan hoa
hoc cua loai Xylocarpus granatum thu hai &
Viét Nam.

Loi cam on: Cdc tac gia xin chdn thanh cam
on B¢ Gido duc va Dao tao da tai tro kinh phi
cho dé tdi nay, md sé dé tai B2021-TDV-07.
TAI LIEU THAM KHAO

1. T.Hop, N. B. Quynh. Cay gd kinh té & Viét
Nam, Nha xudt ban Nong nghiép, 1993, 523.



2. Z. F. Zhou, T. Kurtan, A. Mandi, Y. C.
Gu, L. G. Yao, G. R. Xin, X. W. Li,Y. W.
2016,
tetranortriterpenoids from Chinese mangrove

Guo., Novel and neuroprotective
Xylocarpus granatum Koenig, Sci. Rep., 6,
33908.

3. A. Ghani, 1998, Medicinal
Bangladesh with chemical constituents and
uses, Asiat. Soc. Bangladesh, 2, 431-432.

4. L. R. Shen, D. Guo, Y. M. Yu, B. W. Yin,
L. Zhao, Q. W. Shi, Y. L. Wang, C. H. Huo.,

2009, Chemical constituents of plants from the

plant of

Genus Xylocarpus, Chem. Biodivers., 6, 1293-
1308.

5. V. Lakshmi, N. Singh, S. Shrivastva, S. K.
Mishra, P. Dharmani, V. Mishra, G. Palit,
2010,
Xylocarpus granatum show significant anti-

Gedunin and photogedunin of
secretory effects and protect the gastric mucosa
of peptic ulcer in rats, Phytomedicine, 17, 569-
574.

6. S.Yin, X. N. Wang, C. Q. Fan, L. P. Lin, J.
Ding, J. M. Yue, 2007, Limonoids from the
seeds of the marine mangrove Xylocarpus
granatum, J. Nat. Prod., 70, 682-685.

7. J. Cui, J. Wu, Z. Deng, P. Proksch, W. Lin,
2007,
Chinese mangrove plant Xylocarpus granatum,
J. Nat. Prod., 70, 772-778.

Xylocarpins A-1 limonoids from the

243

8. J. Wu, Z. Xiao, Y. Song, S. Zhang, Q.
Xiao, C. Ma, H. Ding, Q. Li, 2006, Complete
assignments of (1)H and (13)C NMR data for
two 3beta,8beta-epoxymexicanolides from the
fruit of a Chinese mangrove Xylocarpus
granatum, Magn. Reson. Chem., 44, 87-89.

9. B. Baghdikian, V. M. Leddet, S. Bory, S. S.
Bun, Au. Dumetre, F. Mabrouki, S. Hutter, N.
Azas, E. Ollivier, 2013, New antiplasmodial
alkaloids from  Stephania rotunda, J.
Ethnopharmacol., 145, 381-385.

10.Y. Tang, R. Xiong, A. G. Wu, C. L. Yu, Y.
Zhao, W. Q. Qiu, X. L. Wang, J. F. Teng, J.
Liu, H. X. Chen, J. M. Wu, D. L. Qin, 2018,
Polyphenols derived from Lychee Seed
Suppress AP (1-42)-Induced
Neuroinflammation, Int. J. Mol. Sci., 19, 2109.
11.E. Nakano,D. Kamei, R. Murase, I.
Taki, K. Karasawa, K. Fukuhara, S.

2019, Anti-inflammatory effects

lwai,
of new
catechin derivatives in a hapten-induced mouse
contact dermatitis model, Eur. J. Pharmacol.,
845, 40-47.

Lién hé: Tréan Pinh Thing

Vién Cong nghé sinh hoc va thyc pham, Pai
hoc Cong nghiép TP H6 Chi Minh

Email: thangtd@iuh.edu.vn

Dién thoai: 0913049689


https://pubmed.ncbi.nlm.nih.gov/?term=Zhou+ZF&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Kurt%C3%A1n+T&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=M%C3%A1ndi+A&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Gu+YC&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Gu+YC&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Yao+LG&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Xin+GR&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Li+XW&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Guo+YW&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Guo+YW&cauthor_id=27658619
https://pubmed.ncbi.nlm.nih.gov/?term=Lakshmi+V&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Singh+N&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Shrivastva+S&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Mishra+SK&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Mishra+SK&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Dharmani+P&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Mishra+V&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Palit+G&cauthor_id=19962286
https://pubmed.ncbi.nlm.nih.gov/?term=Yin+S&cauthor_id=17323995
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+XN&cauthor_id=17323995
https://pubmed.ncbi.nlm.nih.gov/?term=Fan+CQ&cauthor_id=17323995
https://pubmed.ncbi.nlm.nih.gov/?term=Lin+LP&cauthor_id=17323995
https://pubmed.ncbi.nlm.nih.gov/?term=Ding+J&cauthor_id=17323995
https://pubmed.ncbi.nlm.nih.gov/?term=Ding+J&cauthor_id=17323995
https://pubmed.ncbi.nlm.nih.gov/?term=Yue+JM&cauthor_id=17323995
https://pubmed.ncbi.nlm.nih.gov/?term=Nakano+E&cauthor_id=30582907
https://pubmed.ncbi.nlm.nih.gov/?term=Kamei+D&cauthor_id=30582907
https://pubmed.ncbi.nlm.nih.gov/?term=Murase+R&cauthor_id=30582907
https://pubmed.ncbi.nlm.nih.gov/?term=Taki+I&cauthor_id=30582907
https://pubmed.ncbi.nlm.nih.gov/?term=Taki+I&cauthor_id=30582907
https://pubmed.ncbi.nlm.nih.gov/?term=Karasawa+K&cauthor_id=30582907
https://pubmed.ncbi.nlm.nih.gov/?term=Fukuhara+K&cauthor_id=30582907
https://pubmed.ncbi.nlm.nih.gov/?term=Iwai+S&cauthor_id=30582907
mailto:thangtd@iuh.edu.vn

