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Cay Du dii (Carica papaya L.) thu^c hg Caricaceae la lo£ii cSy co nhieu tac d\mg t6t cho 
sicc khoe. Dich chiet ciia la Du dii th6 hi^n hoat tinh chdng ung thu, ch6ng oxy hoa, khang vi 
sinh v§t kilm dinh va co tac dung ch6ng vi6m, dieu hoa mien dich. Trong khuon kh6 bai bao 
nay, chiing toi trinh bay viec phan lap va xac dinh can tnic hoa hgc, d6ng thai danh gia ho^t tinh 
gay dgc te bao, khang khuIn va chdng oxy hoa ciia hgp chSt alkaloid m6i dugc dat ten la 
Carpainone (1) tir la cay Du dil 

Tir khoa: Caricapapaya L, Caricaceae, Carpainone. 

l . M d D A U 

CSy Du dli CO ten khoa hoc la Caricapapaya L. Ci nuac ta, cSy Du dii dugc tr6ng khdp noi, 
day la loai cay c6 nhieu tac dung tot cho siic khoe. Qua Du dii chin la mon an b6 duong, co tac 
dung nhuSn tring va Igi tieu nhe. Nhira mii qua xanh co tac dung tru giun va chong dong man. 
Hat ciing co tac dung trir giun, ngoai ra con co cac tac dung khac nhu ha sot, lgi trung tien, diSu 
kinh va gay say. Re cay c6 tac dung ha sot, tieu dom va giai dgc. La Du dii diing ti8u mun nhgt, 
nuoc ciia la dimg nia vet loet, v6t thuang, sat trimg [1]. 

Ket qua nghien cuu ciia cac nha khoa hgc tren the giai cho thay, dich chiet la cay Du dii thS 
hign ho^t tinh khang vi sinh vat kiem dinh d6i vai ca chiing Gram (-) va Gram (+) [2,3]. Ngoai 
ra con co tac dung khang viem, ch6ng oxy hoa [4, 5]. Dich chiet la Du du da dugc chung minh 
la CO hoat tinh chQng ung thu va tac dyng dieu hoa mien dich [6]. Cac n^ ien cuu truac day da 
chi ra ring trong djch chi6t la cay nay co chiia cac hgp ehSt thugc lap chat alkaloid, flavonoid... 
[7]. Truac day, chung toi da phan lap va xac dinh du true ciia 5 hgp chat tir la cSy Du du [8]. 
Trong bai bao nay, chiing toi trinh bay vi?c phan lap va xac dinh can tnic hoa hgc, dong thoi 
danh gia hoat tinh gay dgc te bao, khang khuan va chong oxy hoa cua hgp chAt mod 1̂  
Carpainone (1) tir la cay Du du. 
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2. THI/C NGHIEM VA PHU*ONG PHAP NGHIEN CUtJ 

2.1. Thiet bi v^ nguySn Û u 

Ph6 cgng hudng tir hat nhan NMR dugc ghi tren may Bruker Avance 500 MHz vai TMS la 
chit chuin ngi. S4c ki lop mong (TLC) dugc thuc hien trSn ban mong silica gel Merk 60 F254. 
SSc ki cot dugc tiSn hanh vai silica gel ca hat 40 - 63 pm vk sephadex LH-20. Ph6 khoi phSn 
giai cao HR-MS dugc thuc hien tren may MAT 95S Finnigan-Thermo. Tii km CO2 INNOVA 
CO-170, tu cay sinh hgc an toan cap 11, may li tam Universal 320R, kinh hien vi ngugc Zeiss, tu 
Ifuih sau -25 "Ci-SO "C, bu6ng dem te bao cua Fisher, may quang ph6 Genios Tecan dugc sir 
dyng de thir ho£it tinh sinh hgc. 

La cay Du dii dugc tnmg tam giong cay an qua - D^i hgc Nong nghiep I Ha Ngi cung c^p. 
Cay dugc trong tai Nam Hdng - Ddng Anh - Ha Ndi. La thu hai vao thang 10 nam 2012. 

Cac ddng t6 bao ung thu KB, HL-60, LU-1, MCF-7 vk te bao lanh tinh 3T3, cQng nhu cac 
chiing vi khuSn Bacillus subtilis (ATCC 6633), Staphylococcus aureus (ATCC 13709), 
Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 15442), Lactobacillus 
fermentum (Lp B14), Enterococcus faecium (B 650) va nam men Candida albicans (ATCC 
10231) dugc cung dp bdi ATTC. 

2.2. Xur li mau thirc vat v^ chiet tach 

Mlu la cSy Du dii sau khi phai khd, xay nho (20 kg) dugc ngam chilt vdi dung mdi MeOH 
(3 lan X 70 L X 24 gid), sau do cat logi dung moi dudi ap suit giam cho dSn khi con 3 L dich roi 
them nude (5 L) va chiet lan lugt vdi n-hexan (3 ISn x 5 L) va CH2CI2 (6 ISn x 5 L). Sau khi cat 
loai dung mdi dudi ap suit giam thu dugc 1009,2 g c ^ chiet hexan va 101,9 g can chigt CH2C12. 

Can CH2CI2 dugc tinh chi fi-en cot silica gel vdi he dung mdi CH2Cl2/MeOH gradient thu 
dugc 13 phan doan chinh ki hieu tir Fl- FI3. Tir phan dogn F8 (3,26 g), sau khi tinh ch6 bing 
cOt silica gel vdi he dung mdi n-hexan/EtOAc gradient thu dugc 5 phan dogn nhd ki hi?u la 
F8.1-F8.5. Phan doan F8.3 (267,5 mg) dugc tinh chl tren cgt sephadex vdi dung mdi MeOH cho 
5 phSn doan ki hieu tir F8.3.1-F8,3.5. Tinh ch6 phan dogn F8.3.2 (23 mg) tren e^t silica gel h? 
dung moi n-hexan/EtOAc gradient thu dugc chit 1 (6,7 mg). 

Carpainone (1): Chit rin mau tring. ESI-MS: m/z 274 [M+Na]" ;̂ HRESI-MS: m/z 
274,1411 [M+Na]^ tuang ung vdi cdng thiic la CnHiiNNaOa (theo tinh toan li thuylt [M+Na]^ 
cd m/z = 274,1419); ' H - N M R (500 MHz, CD3OD): 5 (ppm): 1,37 (6H, m, CH2-4'+ CH2-5'+ 
CH2-6'); 1,06 (2H, quint, J = 7,5 Hz, CH2-7'); 1,69 (2H, quint, J = 7,5 Hz, CHj-S'); 2,28 (2H, t, 
J = 7,5 Hz, CH2-8'); 2,30 (3H, s, CH3); 2,71 (2H, t,J= 1,5 Hz, CH2-2'); 5,97 (IH, d,J= 3,5 
Hz, H-4); 6,92 (IH, d,J = 3,5 Hz, H-5). "C-NMR (125 MHz, CDCI3): 5 (ppm) 12,8 (CH3); 26,1 
(C-7'); 27,1 (C-3'); 30,1 (C-6'); 30,2 (C-5'); 30,3 (C^ ' ) ; 35,1 (C-8'); 38,4 (C-2'); 110,3 (C-4); 
119,7 (C-5); 132,2 (C-2); 138,6(C-3); 177,0(C-9'); 192,1 (C-1'). 

2.3. Thu* hoat tinh sinh hgc 

2.3.1. Hogt tinh gay dgc te bao 

Thir hoat tinh gay dgc te bao tren cac dong te bao ung thu d ndng do 0,8 pg/ml den 100 
pg/ml vdi so thi nghiem lap lai N = 3. DTa thii nghiem bao gom: te bao + moi hordng nuoi cay + 
chit thir, dugc li frong tii im CO2, d nhi$t do 37 °C trong 3 - 5 ngay de te bao tilp tyc phat triln. Sau 
do te bao dugc cd dinh vao day gilng bing TCA 20 % trong 30 phiit d 4 "C va nhugm bing SRB 0 4 
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% (w/v) trong I gid d 37 "C. Sau do lugng SRB du dugc gan bd va cac gieng thi nghiem dugc nia 3 
lan bing axit axetic 1 % va dl kho trong khong khi d nhiet do phdng. Cudi ciing su dimg unbufferred 
Tris base de hoa tan lugng SRB da bam va nhudm cac phan tir protein, lac nhe trong 10 phiit. Ham 
lugng man ciia chat nhugm SRB dugc xac djnh qua phd hap phu d budc sdng 515 nm. Dii lieu sau 
do dugc phan tich bang Excel va gia tri IC50 (ndng dO uc che 50 %) dugc xac dinh bang phan 
mem Table Curve. Ellipticine dugc sir dung lam chat ddi chiing duong [9, 10]. 

2.3.2. Hogt tinh khdng vi sinh vgt kiem dinh 

Cac mau thu nghiem dugc tien hanh pha loang thanh day ndng do tir cao xudng thip. Ndng do 
chit thur lan lugt la 128 pg/ml, 32 pg/ml, 8 pg/ml, 2 pg/ml va 0,5 pg/ml. Dung dich vi khuin va nim 
vdi nong do 5x10^ CFU/ml dugc li cimg chat thii d 37 "C trong 24 gid. Dgc va xii li kit qua bing 
may quang phd TECAN d budc song 595 nm va phan mem raw data tren may tinh. Cac chat 
ampicillin, streptomycil,amphotericmB dugc sir dung nhu ddi chung duang [11, 12]. 

2.3.2. Hogt tinh quit gdc tic do DPPH 

l,l-diphenyI-2-picrylhydrazyl (DPPH) la gdc ty do dugc dung de sang lgc tac dung chdng 
oxy hda ciia cac chat nghien ciiu. Hoat tinh chdng oxy hoa the hien qua viec lam giam mau 
DPPH ciia chat thir, dugc xac dinh bang phep do do hap thy quang d budc sdng ^ = 517 nm tren 
may quang phd Genios Tecan (Ao). Pha dung dich DPPH cd ndng do 1 mM trong metanol. Chat 
thu dugc pha trong DMSO tao mgt day cac ndng do 128 pg/ml, 32 pg/ml, 8 pg/ml, 2 pg/ml va 0,5 
pg/ml. De thdi gian phan irng 30 phiit d 37 "C, dgc ket qua la do hap thu d budc sdng 517 nm. 

Gia tri SC% (% quet gdc tu do) - (OD ^^ - OD ^i^ a,^)l OD,^g (%). 

trong dd: OD ,rang la do hip thu ciia gieng chi cd DPPH, OD „̂ u uiii la do hip thy cua gieng cd 
DPPH va mau thir. EC50 (Ndng dg cd hieu qua 50 %) dugc tinh theo dd thi tuong quan giiia gia 
tri SC vdi cac nong do khac nhau ciia chat thii tinh bang phan mem Excel. 

3. KET QUA VA THAO LUAN 

Chit 1 thu dugc dudi dang chit rin mau tring. Nhiet do nong chay 135 ~ 137 °C. Phd ESI-
MS cua chit 1 cho pic ion gia phan tir d m/z 274 [M+Na]" .̂ Phd khdi phan giai cao HR-ESI-MS 
positive cho pic ion gia phan tii [M+Na]"^ d m/z 274,1411 tuong img vdi cdng thuc phan tir la 
C,4H2iNNa03 (theo tinh toan li thuylt [M+Na]^ cd m/z = 274,1419). Phd '^C-NMR va DEPT 
cho phep xac dinh chit 1 cd 14 nguyen tu cacbon trong phan tir tuang irng vdi 1 nhdm keton d 
5c 192,1 (C-r) , 1 nhdm cacboxylic d 6c 177,0 (C-9'), 1 nhdm metyl tai 5c 12,8 (CH3), 2 nhom 
metin sp^ d 5c 110, 3 (C^) va 119,7 (C-5), 7 nhdm metylen sp^ d 5c 26,1 (C-7'), 27,1 (C-3'), 
30,1 (C-6'), 30,2 (C-5'), 30,3 (C-4'), 35,1 (C-8'), 38,4 (C-2') va 2 cacbon bac 4 sp^ d 5c 132,2 
(C-2) va 138,6 (C-3). Phan tich pho COSY cho phep xac dinh 2 chudi tuong tac spin-spin: tuang 
tac giiia cac proton H-4 va H-5; chudi tuong tac cua cac proton tir CH2-2' den CH2-8' (dugc bilu 
dien bing cac lien ket dam tren Hinh 1). Viec gan ket cac manh phan tu dugc thuc hien nhd 
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phan tich phd HMBC. Tren phd HMBC tuong tac giua cacbonyl C-9' vdi proton CH2-8' cho 
thiy nhdm cacboxylic lidn kit vdi C-8'. Tuong ty, tuang tac HMBC ciia cacbonyl C-I' vdi 
proton CH2-2' va CH2-3' cho phep xac dinh lien kit C-I'- C2'. Sy c6 mgt cua vdng 3-metyl-
pyrrol dugc xac dinh thdng qua tuang tac gi&a proton ciia nhdm CH3 vdi C-2, C-3 va C-4 cung 
nhu tuang tac cua C-2 vdi H-5 tren pho HMBC. Cudi cimg, tuong tac HMBC ciia C-2 vdi 
proton CH2-2' cho thiy C-I' lien kit vdi vdng pyrrol tgi vj tri C-2. Phan tich chi tilt dfi li§u pho 
'H-NMR, ''C-NMR, COSY, HSQC, HMBC ciu toic hda hgc cua hgp chit 1 la axit 9-(3-methyl-
pyrrol-2-yl)-9-oxononanoic. Day la mgt hgp chit mdi va dugc dgt ten la carpainone. 

•COSY 

' H M B C 

Hmh 1. Mot s6 tucmg tac chinh tren ph6 HMBC va COSY ciia 1. 

Hgp chit carpainone (1) da dugc thu hoat tinh gay dgc te bao tren 04 ddng t l bio ung thu 
la KB, HL-60, LU-1, MCF7 va 01 ddng tl bao lanh tinh NIH3T3. Kit qua cho thiy hgp chat nay 
khdng thi hi$n hogt tinh doi vdi 04 ddng te bao ung thu va khdng dgc doi vdi ddng te bao lanh 
tinh NIH3T3 d nong dg 100 pg/ml (Bang 1). 

Bang 1. Kit qua thir hogt tinh gSy dOc tl b^o ciia hgp chit 1. 

Chat thu-

Carpainone (1) 
Ellipticine (doi chiing duong) 

IC™ (^e/ml) 
KB 

>100 
0,86 

HL-60 
>100 
0,74 

LU-1 
>100 
0,73 

MCF7 
>100 
0,84 

3T3 
>100 
0,73 

Khao sat hoat tinh khang vi sinh vgt kilm dinh tren mgt sd chung Gram (+),Gram (-) va 
nim, tuy nhien hgp chit nay khdng thi hien hogt tinh tr6n cac chiing vi sinh vgt thir nghi$m 
(Bang 2). 

Bang 2. Ket qua thii hoat tinh khdng vi sinh vSt kiem dinh cua chat 1. 

Chit thir 

Carpainone (1) 

Ampicilin 

Stretomycin 

Amphotercin B 

Nong do ire che 50% sir phat trien ciia vi sinh v | t va n4m Idem 
ainh-ICsa(ng/nii) 

Gram (+) 

S. 

aureus 

>128 

1,0 

NT 

NT 

B. 
subtilis 

>128 

1,05 

NT 

NT 

L. 
fermentum 

>128 

1,02 

NT 

NT 

Gram {-) 

enterica 

>128 

NT 

12,5 

NT 

E. 

coli 

>128 

1.2 

NT 

NT 

P. 
aeruginosa 

>128 

NT 

12 

NT 

Nam 

C. 
albican 

>128 

NT 

NT 

0,8 

Ghi chu: NT: khdng thii. 
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Kha nang bit gdc tu do DPPH ciia hgp chat, carpainone (1) cung da dugc khao sat. Tuy 
nhign hgp chat nay cung khong the hiSn hogt tinh ke ca khi dugc thu nghiem d nong do 128 
pg/ml (Bang 3). 

Bang 3. Ket qua thir hoat tinh chlng oxy hda cua chit 1. 

STT 

1 

2 

Chat thu-

Carpainone (1) 

Resveratrol (ddi chiing dirong) 

EC5,(ng/mI) 

>128 

8,3 

4. KET LUAN 

Hgp chit mdi carpamone (1) dugc phan lap tir cgn chilt CH2CI2 ciia la Du dii (Caricaa 
papaya L.). Ciu tnic hda hgc ciia hgp chat nay da dugc xac dinh bing cac phuang phap pho MS 
v^ NMR ID va 2D. Hgp chit nay dugc thu hoat tinh gay dgc t l bao tren mdt so ddng t l bao ung 
thu, hogt tinh khang vi sinh vat kilm djnh va hoat tinh chdng oxy hda nhung rat tile la hgp chit 
khdng thi hi^n hogt tinh trong cac thii nghiem dugc th^rc hien. 
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ABSTRACT 

CARPAINONE: NEW ALKALOID FROM THE LEAVEAS OF CARICA PAPAYA L. 

Ho Thi Ha', Do Thi Hoa Vien', Le Quang Hoa', Pham Van Cuong^ 
Doan Thi Mai Huong^'', Nguyen Thuy Linh^, Chau Van Minh^ 

'Hanoi University of Science and Technology 
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Carica papaya L. is well known for its nutritional and medicinal properties throughout the 
world. The medicinal properties of Papaya include anti-tumor, anti-bacterial and free radical 
scavenging activities. From the leaves of the papaya tree a new alkaloid carpainone (1) was 
isolated by chromatographic methods. Its sUiicture was elucidated by HR-MS, ID- and 2D-
NMR spectroscopic methods. 

Keywords: Caricapapaya, Caricaceae, alkaloid, carpamone. 
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