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Tom tat

Xoai cé tén khoa hoc Mangifera inica L. thuéc ho Pao I6n hét (Anacardiaceae) la loai cy nhiét déi phan bé
phé bién & Viét Nam. Mangiferin (1) dwoc phan lép tir la cdy xoai (Mangifera indica L.), béng céac phuong
phap chiét héi luu va chiét siéu 4m. Cau tric cla 1 dwoc nhan dang bang céc phuong phap pho bao gbm
phé khéi lwong phun mu dién tir (ESI-MS) va phé céng huéng tir hat nhan (NMR). Hop chét 1 thé hién hoat
tinh chéng oxi héa quét gbc tw do DPPH va hoat tinh gay doc té bao trung binh trén bén dong té bao ung
thw nguoi gdm ung thuw biéu mé (KB), ung thw gan (Hep-G2), ung thw phdi (LU-1) va ung thw vi (MCF7) véi
céc gia trj ICso twong tng la 11,95; 13,75, 15,65 va 16,84 ug/mi.

T khoéa: Mangifera indica, Anacardiaceae, mangiferin, xanthone, DPPH, chéng oxi hoéa.
Abstract

Mango (Mangifera indica L.) belongs to the family of anacardiaceae, which is a popular tropical plant
distributed in Vietnam. Mangiferin (1) was isolated from the leaves of Mangifera indica L. by reflux extraction
and ultrasound-assisted extraction methods. Chemical structure of compound 1 was identified by means of
spectroscopic methods including electrospray ionization mass spectrometry (ESI-MS) and nuclear magnetic
resonance spectroscopy (NMR). Compound 1 showed DPPH scavenging activity with SCso value of 15.94
ug/ml and moderate cytotoxic activity on four human cancer cell lines including mouth epidermal carcinoma

(KB), liver hepatocellular carcinoma (Hep-G2), lung carcinoma (LU-1) and breast cancer (MCF7) with ICso

values of 11.95, 13.75, 15.65 and 16,84 ug/ml, respectively.

Keywords: Mangifera indica, Anacardiaceae, mangiferin, xanthone, DPPH, antioxidant.

1. Dit van dé

Cay xo0ai c6 tén khoa hoc la Mangifera indica L.
thugc ho Dao 16n hot (Anacardiaceae). Cay thich nghi
v6i khi hdu nong 4m nén duoc trong & cac nude nhiét
dsi A Pong nhu An D9, Myanma, Malaysia, Thai
Lan. Céy ciing phan bd ca & cac nudce nhiét déi thude
chau Phi, chau My va mot s6 nuéc Chau Au. O nudce
ta, cdy xoai dugc trong phd bién khip mién Nam. Tai
mién Bic nhiéu noi nhu Son La ciing da trong. Ngudi
ta thuong trong cdy dé 1y qua an. Qua, vo qua, 14, vo
than cay xoai c6 vi chua, ngot, tinh mat. Theo DPong
y, qua xoai ding dé tri ho, tiéu hoa khong binh
thuong, vo qua ding tri kiét ly, 14 dung dé tri cac
bénh duong hd hip nhu ho, viém phé quan man tinh
hay cap tinh, dung ngoai tri viém da, v6 than ding tri
ho, dau sung hong va dau rang; nhya tr vé dung tri
kiét ly, ia chay, bénh ngoai da, bach ddi, kinh nguyét
quéa nhiéu [1].

Thanh phan héa hoc cua cdy xoai cling rat
phong phu. Qua xoai ti 1€ thit qua chiém 60-70 %, thit
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xoai chita nhiéu chat duong 16-20 %, chat bot, chét
gom, acid hitu co chii yéu 13 acid citric, cac carotenoid
chii yéu 1a B-caroten (121-363,8 mg/1000g), cic hop
chit phenolic don gian (nhu acid ellagic, acid gallic,
acid digallic va acid trigallic) va polyphenol
(anthocyanin, mangiferin, quercetin, isoquercetin,
tannin), cac vitamin nhom B va C... Nhua xoai chira
16% gom va 81% nhya; gom gdm 22% pentose, 38%
hexose, 24,1% anhydrit uronic, D-galactose,
L-arabilose, L-rhamnose, acid glucuronic. L4 va vo than
cdy ciing giau cac hop chét polyphenol thudc cac nhom
flavonoid va xanthon thién nhién, dac biét chira ham
lugng cao hop chit mangiferin (1,6% trong 1a va 3%
trong vé than) [2,3] (Hinh 1).

Hinh 1. Ciu trac cua hop chit mangiferin.

Mangiferin (hay 1,3,6,7-tetrahydroxyxanthon-
C2-f-D-glucoside) co tén goi khac la alpizarine. Day
la mot hop chat polyphenol thuéc nhom xanthon-C-
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glycoside thién nhién, chi yéu phan bd & cac thuc vat
béc cao, c6 nhiéu hoat tinh sinh hoc tha vi nhu hoat
tinh khang virus HIV va ting cuong kha ning mién
dich [4], khang virus Herpes [5,6], hoat tinh chéng
tiéu dudng [7,8] va hoat tinh chdng ung thu [9,10]. O
Viét Nam, mangiferin da dugc nghién ctru 6 dang bao
ché thudc nho mat hdn dich chtra mangiferin 2% dé
diéu tri bénh vé mat do virus Herpes simplex gy ra
[11]. Trong khuén kho bai bao nay, ching toi cong bd
nghién ctru vé viéc phéan lap, xac dinh ciu tric hoa
hoc va thtr hoat tinh sinh hoc ctia hop chét mangiferin
phén 1ap duogc tir 14 cay xoai Viét Nam.

2. Thye nghiém
2.1 Méu thuee vit

Mau 14 cay xoai thu hai tai xd Vinh Quynh, huyén
Thanh Tri, Ha Noi vao thang 10/2017 va da duoc TS.
Trin Huy Thai, Vién Sinh thai va Tai nguyén Sinh vat
giam dinh tén khoa hoc. Mau tiéu ban duoc luu giir tai
truong Pai hoc Bach khoa Ha Noi.

2.2 Thiét bi, héa chit

Thiét bi chiét siéu am Elmasonic S120 H (Elma
- btic); Thiét bi c6 quay chan khong Hei-VAP Value
G3 (Heldoft - buc);

Cac dung moéi methanol (MeOH), ethanol
(EtOH), acetone dugc lam khan va chung cat lai;

Diém nong chay (M,) dugc xic dinh bang may
do diém nong chay Mel-Temp 3.0 (Thermo Scientific).
Ph6 cong huong tir hat nhan (NMR) ghi bang may
Bruker AM500 FT-NMR spectrometer v&i chat
chuin ndi 1a tetramethylsilane. Phd khdi lugng phun
mu dién tir (ESI-MS) do trén hé¢ may AGILENT 1200
series LC-MSD Ion Trap. Sic ky 16p mong (TLC)
dugc tién hanh trén ban mong nhom trang sin
silicagel 60 Fas4 (Merck) d6 day 0,2mm, phat hién vét
chit bang dén tir 'ngoai ¢ hai budc song 254 va
365 nm, Két hop cét ria ban mong hién mau vét chét
bang thuéc thtr vanilin/H,SO4 va FeCl; 5% trong
ethanol.

2.3 Chiét tach va phén ldp mangiferin (1)

Sau khi thu hai, la xoai twoi dugc thai nho, phoi
kho trong bong ram, sdy & 40-45°C dén kho gion, roi
nghién thanh bot.

Tién hanh chiét tach mangiferin tir bot 1a xoai
theo hai phwong phap chiét hoi luu va chiét siéu 4m
v6i cac dung mdi ¢ do phan cuc khac nhau. Qua
trinh chiét tach dugc thuc hién nhu sau:

Can 250 g bot 14 xoai cho vao binh cau dung
tich 2L va thém 1L dung moi (methanol, ethanol,
acetone). Tién hanh chiét dun hdi luu trong 2 1an,
mdi 1an 2 gio. Qué trinh chiét siéu am ciing thuc
hién 2 1an, mdi lan trong 0,5 gio. Loc bo bi, thu cac
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dich loc. Lam lanh cac dich loc dén khi xuét hién
tinh thé. Loc hut dich loc dé thu tinh thé tho thu
nhét. Sau d6, céc dich loc thu dugc dem co quay loai
bt dung moi, roi 1am lanh dich sau co quay, loc hat
thu duoc tinh thé tho thtr hai. Cac tinh thé tho thir
nhat va tinh thé tho thir hai dwoc gop lai voi nhau,
roi tién hanh két tinh lai trong dung méi methanol.
Str dung than hoat tinh dé tdy mau trong qué trinh
két tinh lai thu duoc san pham 1a hop chat 1 v6i hiéu
suét thu nhan khac nhau phu thudc vao dung moéi
chiét xudt sir dung ban dau.

Mangiferin (1): tinh thé hinh kim mau vang nhat, M,:
278-280°C; R¢ 0,65 (TLC, silica gel, MeOH:H,O
(9:1, v/v); hién mau véi UV: mau vang; vdi cac thube
thtr vanillin/H,SO4: mau nau; FeCls: mau xanh tham.
IR (KBr) vimax (cm™): 3367, 2938, 1650, 1621, 1492,
1296, 1193, 1075, 1032, 879, 753. 'H NMR (500
MHz, DMSO-d¢): 8 (ppm) 3,18 (m, 3H, H-3°, H-4’,
H-5%); 3,69 (d, 1H, H-6a’); 3,42 (d, 1H, H-6b"); 4,04 (t,
1H, H-2%); 4,44 (s, 1H, 6’-OH); 4,60 (d, 1H, H-1");
4,81 (s, 2H, 3°,4’-OH); 6,37 (s, 1H, H-4); 6,86 (s, 1H,
H-5); 7,38 (s, 1H, H-8); 9,80 (s, 1H, OH-3); 10,55 (s,
2H, OH-6,7); 13,74 (s, 1H, OH-1). *C NMR (125
MHz, DMSO-d¢): d(ppm) 161,6 (C-1); 107,5 (C-2);
163,7 (C-3); 93,3 (C-4); 156,1 (C-4a); 102,5 (C-5);
153,9 (C-6); 143,6 (C-7); 108,0 (C-8); 111,7 (C-8a);
179,0 (C-9); 101,2 (C-9a); 150,7 (C-10a); 73,0 (C-17);
70,5 (C-2%); 78,9 (C-3"); 70,2 (C-4’); 81,5 (C-57); 61,4
(C-6). ESI-MS: m/z 423 [M+H]".

2.4 Ddnh gid hoat tinh chéng oxi héa

Hoat tinh chdng oxi hoa ctia hgp chat 1 dugc
danh gia bang kha ning quét géc ty do DPPH
(1,1-diphenyl-2picrylhydrazyl) theo phuong phap cua
Gorinstein S. va cong su [12]. Mau thir pha trong
DMSO 100% 6& cac néng d06 khac nhau duoc tron véi
190 mM DPPH trong ethanol va dwa 1én phién 96
giéng. Phién dugc boc kin dé tranh 4nh sang moi
truong va u trong ti 4m 37°C trong 2 gio. Poc két
qua trén may Elisa ¢ budc song 515nm. Kha nang
quét gbc tu do SCsp (Scavenging Capacity) 1a ndng
d6 can thiét cua mau dé quét 50% gbc DPPH. Dbi
chimg am tinh 1a 10ul DMSO 10% +190ul DPPH
trong ethanol, d6i ching duong tinh 1a 10ul mau
+ 190ul DPPH trong ethanol va mau tring gom10pl
mau +190ul ethanol.

2.5Ddnh gid hoat tinh gdy djc té bao

Hoat tinh gy doc té bao ciia hop chat 1 duoc
thuc hién dua trén phuong phip MTT [3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium) dugc
T. Mosman d& xuét [13]. Mau thtr duoc danh gia hoat
tinh gy doc té bao trén 4 dong té bao ung thu ngudi
1a biéu mo (KB), gan (Hep-G2), phéi (LU- 1) va va
(MCF-7). Gia tri thé hién hoat tinh 1a ICsy (ndng do
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mau thir (e ché duoc 50% sy phat trién cia té bao).
Elipticine dugc st dung lam chat doi ching.

3. Két qua va thio luin
3.1 Chiét tich hgp chit mangiferin (1)

Duya vao tinh chét vat ly 1a d6 hoa tan cia
mangiferin trong cac dung moi hitu co c6 dd phén
cuc khac nhau [14] ma nghién ctru lya chon céc dung
moi chiét xudt phd bién 1a methanol, ethanol va
acetone. Bén canh d6, cac phuong phap chiét xuat
khac nhau 14 chiét dun hdi luu va chiét siéu 4m ciing
duoc lua chon dé tién hanh chiét xuat mangiferin.
Muc dich cua viéc lga chon dung moéi va phuong
phap chiét xuit nham thu nhan dugc hop chat
mangiferin tir bot 14 xo0ai voi hidu suit (so voi khdi
luong bot nguyén lidu) cao nhat. Két qua chiét tach
thu nhan hop chat 1 dugc chira & Bang 1.

Bang 1. Hiéu suét thu nhan hop chat 1 tir 14 xoai

N Hiéu suat thu hop chét 1 (%)
Dung mo1 - o
Chict hoi Iuu Chict siéu am
Acetone 1,02 1,51
Ethanol 2,66 3,48
Methanol 4,81 6,46

Két qua ¢ Bang 1 cho thiy viéc st dung phuong
phap chiét siéu am voi dung moi methanol cho hiéu
sudt thu nhan hop chét 1 1a cao nhit (6,46%). Diéu
nay dugc giai thich 1a do dung moi methanol c6 kha
nang hoa tan tét cac hop chét polyphenol, trong d6 c6
xanthone va sy c¢6 mat cia song siéu am cling lam
thiic ddy dang ké hiéu qua chiét xuét.

3.2 Xdc dinh céu tricc ciia mangiferin (1)

Hop chét 1 c6 dang bot, mau vang nhat, diém
nong chay ¢ nhiét do 278-280°C. Trén phd hong
ngoai IR xuét hién dinh hap thu rOng Vinax 3411 cm’!
dac trung cho nhém —OH, dinh hép thu Vinax 1645 cm!
dic trung cho lién két C=0. Phd ESI-MS cho pic ion
phan tir tai m/z 423 ([M+H]") ching té6 hop chat 1
khéi lwong phan tir 14 422 g v&i cong thire phan tir
CioH3011. Trén phd 'H-NMR va *C-NMR xuit hién
cac tin hiéu phd cong huong cho phép du doan hop
chat 1 ¢6 chira mot khung xanthone bi thé & cac vi tri
1,3,6,7. Céu trac cua vong A dugc xac dinh bang tin
hiéu NMR 6 6u 6,37 (1H, s, H-4) va & 93,3 (C-4) véi
mdt nhém hydroxy & C-1 [du 13,76 (1H, s, 1-OH)].

Vong thom B ¢6 ciu trac duge xac dinh bang tin
hiéu NMR & ou 6,86 (1H, s, H-5) va 7,38 (1H, s,
H-8); oc 102,5 (C-5) va 108,0 (C-8). Tin hiéu cia mét
carbon carbonyl >C=0 trén khung xanthone xuat hién
trén phdé “C-NMR & & 179,0 (C-9). Cac phd
'H-NMR va *C-NMR ctia hop chét 1 ciing cho thiy
cac tin hiéu cia mot don vi dudong glucose [ou 4,04
(H-2); 3,68 (H-62"); 3,42 (H-6b"); 3,18 (m, 3H, H-3’,
H-4, H-5") va o 8L5 (C-5°); 789 (C-3%);
70,5 (C-2%); 70,2 (C-4’); 61,4 (C-6)]. Mot tin hig¢u o
ou 4,04 (1H, d) trén phé '"H-NMR va mét tin hiéu cta
nhém —CH & & 73,0 ppm trén phé 3C-NMR dic
trung cho vi tri 1’ ctia phan dudng. Pho '*C-NMR cho
thdy tin hiéu cua mot carbon bac bén tai C-2 (&
107,5 ppm) ching to ddy 1a mot C-glycoside va phan
dudng phai gin vao khung xanthone & vi tri C-2. So
sanh cac gia tri phd NMR ciia hop chat 1 véi cac gia
tri phé tuong tUng cia hop chat 2-C-g-D-
glucopyranosyl-1,3,6,7-tetrahydroxyxanthen-9-one
hay mangiferin di cong bd cho thdy c¢6 sy phu hop
hoan toan [15]. Tir d6 c¢6 thé khiang dinh hop chét 1 1a
mangiferin vdi cong thirc da néu trong Hinh 1.

3.3 Két qud thir hoat tinh sinh hoc ciia hop chit
mangiferin (1)

Két qua thir hoat tinh chong oxi héa

Mangiferin (1) da dugc thir hoat tinh chdng oxi
hoa bang phwong phap quét gbc ty do DPPH theo
phuong phap thir néu & muc 2.4. Két qua thir & Bang
2 cho thiy mangiferin c6 hoat tinh chéng oxi hoa
quét gbéc ty do DPPH véi gia tri SCso la
15,94 pg/ml. Hoat tinh nay c¢6 thé do sy c6 mit cua
4 nhom hydroxyl (-OH) & vong A va vong B cua
khung xanthone trong ciu triic ciia mangiferin.

Két qua thir hoat tinh gay doc té bao

Mangiferin (1) da dugc thu nghiém hoat tinh
gdy doc té bao trén 4 dong té bao ung thu ngudi (KB,
Hep-G2, LU-1 va MCF-7) theo phuong phéap thtr néu
& muc 2.5. Két qua dugc chi ra & Bang 3 cho thiy
hop chat mangiferin (1) thé hién hoat tinh trung binh
trén ca bén dong té bao ung thu thir nghiém véi cac
gia tri ICso tir 11,95 — 16,84 pg/ml. Céac két qua thu
hoat tinh gy doc té bao in vitro cia mangiferin goi y
cho viéc st dung hop chét nay lam nguyén liéu dé
bao ché cac dang thudc va thyc pham chirc nang hd
tro diéu tri bénh ung thu.

Bang 2. Két qua thir hoat tinh chong oxi héa ciia mangiferin theo phuong phap DPPH

STT Miu N"?fg‘jglglau SC% SCso Két qua

1 Chimg (+) 50 68,5+ 0,0 26,64 Duong tinh
Chting (-) 50 0,0 +0,0 - Am tinh

3 Mangiferin (1) 50 82,13 +£0,5 15,94 Duong tinh
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Bang 3. Két qua thtr hoat tinh gay doc té bao ctia mangiferin

= Gia tri ICso (ug/ml)
STT Tén mau KB Hep-G2 LU MCF7
1 Mangiferin (1) 11,95 13,75 15,65 16,84
2 Elipticine 1,28 145 1,93 2,05

4. Két luan

Bing phwong phap chiét siéu 4m sir dung dung
moi methanol da phén lap dwoc hop chat mangiferin
tir 14 cdy xoai (Mangifera indica L) vé&i hiéu suit
6,46%. Céu triic ciia hop chat nay da duoc xac dinh
bang cac phuong phap phd cong huong tir hat nhan
NMR va phd khdi phun mu dién tor ESI-MS. Hop
chat mangiferin thé hién hoat tinh chong oxi hoa quét
gbc tu do DPPH véi gia tri SCso 1a 15,94 pg/ml va
hoat tinh gy doc té bao trung binh trén cic dong té
bao ung thu KB, Hep-G2, LU-1, MCF-7 véi gia tri
ICso twong tng 1a 11,95; 13,75; 15,65; 16,84 pg/ml.

Loi cam on

Cong trinh nghién ctru nay dugc thuc hién véi
kinh phi coa Dé tai cip Truong Pai hoc Bach khoa
Ha Noi, ma $6 T2017-PC-23. Téap thé tac gia xin tran
trong cam on.

Tai liéu tham khao

[1] V& Van Chi, Tir dién cay thudc Viét Nam, Tap 2, Nha

xuét ban Y hoc (2012) 1214-1215.

R.N. Tharanathan, H.M. Yashoda, T.N. Prabha,
Mango (Mangifera indica L.), the king of fruits —
A review. Food Reviews International, 22 (2006)
95-123.

(2]

[3] A.JN. Sells, HT.V. Castro, J. A. Agero, J.G.
Gonzalez, F. Naddeo, F. De Simone, L. Rastrelli ,
Isolation and quantitative analysis of phenolic
constituents, free sugars, fatty acids and polyols from
mango (Mangifera indica L.) stem bark aqueous
decoction used in Cuba as nutritional supplement, J.

Agric. Food Chem., 50 (2002) 762—-766.

S. Guha, S. Ghosal, U. Chattopadhyay, Antitumor,
immunomodulatory and anti-HIV  effect of
mangiferin, a naturally occurring glucosylxanthone,
Chemotherapy, 42(6) (1996) 443-451.

M.S. Zheng, Z.Y.Lu, Antiviral effect of mangiferin
and isomangiferin on herpes simplex virus, Chinese
Medical Journal, 10(1) (1989) 85-90.

Y.X.M. Zhu, J.X. Song, Z.Z. Huang, Y.M. Wu, M.J.
Yu, Antiviral activity of mangiferin against herpes

64

simplex virus type 2 in vitro. Zhongguo Yaoli
Xuebao, 14(5) (1993) 452-454.

H. Ichiki, T. Miura, M. Kubo, E. Ishihara, Y. Komatsu,
K. Tanigawa, M. Okada, New antidiabetic compounds,
mangiferin and its glucoside, Biol. Pharm. Bull.,
21(12) (1998)1389-1390.

T. Miura, H.Ichiki, I. Hashimoto, N. Iwamoto, M.
Kato, M.  Kubo, E.  Ishihara, Y.  Komatsu, M.
Okada, T. Ishida, K. Tanigawa, Antidiabetic activity
of a xanthone compound, mangiferin, Phytomedicine,
8(2) (2001) 85-87.

P.B. Pal, K. Sinha, P.C.Sil, Mangiferin, a natural
xanthone, protects murine liver in Pb(ii) induced
hepatic damage and cell death via MAP Kinase, NF-
kB and mitochondria dependent pathways; PLoS
One, 8 (2013) e56894.

S. Agarwala, K. Mudholkar, R. Bhuwania, B.S. Satish
Rao, Mangiferin, a dietary xanthone protects against
mercury-induced toxicity in HepG2 cells, Environmental
Toxicology, 27 (2012) 117-127.

(8]

(]

[10]

Tran Hiru Diing, Nghién ctru kha nang kich tng cua
thudc nho mat hdn dich mangiferin trén mat tho, Tap
chi Dugc hoc, 53 (2013) 44-49.

S. Gorinstein, O. Martin-Bellos, E. Katrich, A. Lojek, M.
Ciz, N.  Gligelmo-Miguel, R.  Haruenkit, Y.S. S.T.
Park, Jung, S. Trakhtenberg, Comparison of the contents
of the main biochemical compounds and the antioxidant
activity of some Spanish olive oils as determined by four
different radical scavenging tests, J. Nutr. Biochem. 14
(2003) 154-159.

[11]

[12]

[13] T. Mosmann, Rapid colorimetric assay for cellular
growth and survival: application to proliferation and
cytotoxicity assays, J. Immunol. Methods, 65 (1983)

55-63.

[14] Acosta J., Sevilla 1., Salomén S., Nuevas L., Romero
A., Amaro D., Determination of mangiferin solubility
in solvents used in the biopharmaceutical industry,
Journal Pharmacy & Pharmacognosy Research, 4

(2016) 49-53.

S. Faizi, S. Zikr-Ur-Rehman, M. Ali, A. Naz,
Temperature and solvent dependent NMR studies on
mangiferin and complete NMR spectral assignments
of its acyl and methyl derivatives, Magn. Reson.
Chem., 44(9) (2006) 838-844.

[15]



	1. Đặt vấn đề0F
	2. Thực nghiệm

