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CARPAINONE: ALKALOID MOI TU LA CAY PU bU
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TOM TAT

Cay Du du (Carica papaya L.) thudc ho Caricaceae 14 loai cdy co nhiéu tic dung 16t cho
sic khoé. Dich chiét cha 14 Du du thé hign hoat tinh chéng ung thu, chéng oxy hoéa, khang vi
siuh vat kiém djnh va c6 tac dung chong viém, dleu hoa mién djch. Trong khudn khé bai béo
nay, chung t6i trinh bay vigc phan Ip va xé4c dinh cAu triic hoa th dbng thoi danh gia hoat tinh
gly doc 1€ bao, khang khudn va chéng oxy héa clia hop chit alkaloid méi duge dit tén la
Carpainone (1) tir 14 ciy Bu du

Tir khod: Carica papaya L, Caricaceae, Carpainone.

1. MG PAU

Céy Pu du c6 tén khoa hoc la Car:capapaya L. 0 nuéc ta, cdy Bu di duge trong khép noi,
déy 12 loai cdy ¢6 nhidu tac dung tbt cho strc khoé. Qua Pu dii chin 12 mén &n bd dudng, cé tic
dyng nhufn trang va lgi tidu nhe. Nhya mi qua xanh c6 t4c dung trir giun va chong d6ng mau.
Hat ciing ¢6 tic dung trir giun, ngoai ra con ¢ cac tic dung khac nhur ha sbt, loi trung tjén, diéu
kinh va gy sdy. R cdy c6 tic dung ha sét, tiéu dém v gidi doc. L4 Pu du ding tiéu myn nhot,
nuéc cia 14 diing nira vét loét, vét thuong, sat trang [1].

Két qua nghién cim cla céc nha khoa hoc trén thé gidi cho thiy, dich chiét 14 ciy Du du thé
hién hoat tinh khang vi sioh v4t kiém dinh déi véi ci ching Gram (-) va Gram (+) [2,3]. Ngoai
1a cdn ¢b tac dung khang viém, chong oxy hoa [4, 5]. Dich chiét 14 Du dii da dugc chimg minh
lacé hoat tinh chong ung thur va tac dung diéu hoa mién dich [6]. Cac nghién ciru truée diy di
chi ra ring trong djch chiét 14 cdy nay c6 chira cic hop chét thugc 16p chat alkaloid, flavonoid. ..
[7]. Truéce déy, chung 16i da phan 13p va x4c dinh chu tric cia 5 hop chét tir 14 ciy Du du [8].
Trong bai bédo nay, ching téi (nnh bay viéc phan lap va xac dinh chu triic héa hoc, dong thoi
dénh gia hoat tinh giy doc té bao, khéng khudn va chong oxy héa cia hgp chit méi 1a
Carpainone (1) tir & cay Pu du.
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2. THYC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Thiét bj v nguyén ligu

Phé cong hudng tir hat nhan NMR dugc ghi trén may Bruker Avance 500 MHz véi TMS la
chét chufn ndi. Shc ki 16p méng (TLC) dugc thyc hién trén ban mang silica gel Merk 60 Fag,.
Shc ki ¢4t duoc tién hanh véi silica gel c& hat 40 — 63 pm va sephadex LH-'20. Phé khéi phén
gidi cao HR-MS dugc thyc hién trén miy MAT 95S Finnigan-Thermo. Ta am CO; INNOVA
CO-170, tii cdy siuh hoc an toan cap II, méy li tim Universal 320R, kinh hién vi ngugc Zeiss, t
lanh sdu -25 °C,-80 °C, budng dém té bao cia Fisher, mdy quang phé Genios Tecan dugc sir
dung dé thir hoat tinh sinb hoc.

La ciy Pu du dugc trung tim gibng ciy an qua - Dai hoc Nong nghiép 1 Ha N§i cung cip.
Ciy dugc trdng tai Nam Héng — Déng Anh — Ha Ngi. L4 thu hai vao thang 10 nam 2012,

Céc déng té bio ung thu KB, HL-60, LU-1, MCF-7 va té bao lanh tinh 3T3, ciing nhu cic
ching vi khuin Bacillus subtilis (ATCC 6633), Staphylococcus aureus (ATCC 13709),
Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 15442), Lactobacillus
Jfermentum (Lp B14), Enterococcus faecium (B 650) va ném men Candida albicans (ATCC
10231) duogc cung clp béi ATTC.

2.2. Xir li mAu thye vét v chiét tich

MZu 14 csy Du du sau khi phoi kh, xay nhé (20 kg) duge ngém chidt véi dung mdi MeOH
(3 14n x 70 L x 24 gi&), sau d6 cit loai dung mdi dudi 4p suht giam cho dén khi con 3 L dich rdi
thém nuéc (5 L) va chiét lan luot voi n-hexan (3 14n x 5 L) va CH,Cl, (6 1an x 5 L). Sau khi cht
loai dung méi dusi 4p suat giam thu dugc 1009,2 g cin chiét bexan va 101,9 g can chiét CH,Cl,.

Cin CH,Cl, dugc tinh ché trén cot silica gel véi hé dung méi CH,Cl,/MeOH gradient thu
duoc 13 phén doan chinh ki higu tir F1- FI3. Tir phan doan F8 (3,26 g), sau khi tinh ché bing
cft silica gel véi hé dung mbi n-hexan/EtOAc gradient thu dugc 5 phan doan nhé ki hiéu la
F8.1-F8.5. Phin doan F8.3 (267,5 mg) dugc tinh ché trén cjt sephadex véi dung méi MeOH cho
S phan doan ki higu tix F8.3.1-F8.3.5. Tinh ché phan doan F8.3.2 (23 mg) trén cft silica gel hé
dung méi n-hexan/EtOAc gradient thu dugc chit 1 (6,7 mg).

Carpainone (1): Chit rin méu tring. ESLMS: m/z 274 [M+Na]'; HRESI-MS: m/z
274,1411 [M+Na]’ twong img véi cong thirc la CysH,NNaO; (theo tinh toan li thuybt [M+Na]*
¢ m/z = 274,1419); 'H-NMR (500 MHz, CD;OD): & (ppm): 1,37 (6H, m, CHy-d'+ CHy-5"+
CHy-6'); 1,06 (2H, quint, J = 7,5 Hz, CH,-7"); 1,69 (2H, quint, J = 7,5 Hz, CHy-3"); 2,28 (2H, 1,
J =15 Hz, CH,-8"); 2,30 (3H, 5, CHy); 2,71 (2H, 1, J = 7,5 Hz, CH,-2"); 5,97 (1H, d, J = 3,5
Hz, H-4); 6,92 (1H, d, J = 3,5 Hz, H-5). "*C-NMR (125 MHz, CDCL): 3 (ppm) 12,8 (CH3); 26,1
(C-7); 27,1 (C-3"); 30,1 (C-6"); 30,2 (C-5"); 30,3 (C4"); 35,1 (C-8"); 38,4 (C-2); 110,3 (C4);
119,7 (C-5); 132,2 (C-2); 138,6 (C-3); 177,0 (C-9°); 192,1 (C-1").

2.3. Thir hoat tinh sinh hgc

2.3.1. Hogt tinh gdy déc 1é bao

Thir hoat tinh gy ddc té bao trén cic dong té bdo ung thu néng d6 0,8 pg/ml dén 100
pg/ml v6i s thi nghiém 13p lai N = 3. Dia thir nghiém bao gom: t€ bo + méi truong nusi cy +
chat thir, duge & trong ti Am CO, & nhiét 46 37 °C rong 3 - 5 ngly @& té bao tiép tuc phat tidp, Sau
46 té bao duge ¢ dinh vio diy giéng bing TCA 20 % trong 30 phiit & 4 °C va nhudm bing SRB 04
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% (W/V) trong 1 gi¢r & 37 °C. Sau dé lugng SRB du duge gan bo va cac geng thi nghiém dugc rira 3
lin biing axit axetic 1 % va dé kb trong khong khi & nhiét dj phong. Cubi cing sir dung unbufferred
Tris base @& hoa tan lugng SRB d4 bim va nhudm cac phén tir protein, ¢ nhe trong 10 phit. Ham
lugng méu ciia chat nhugm SRB duge xic dinh qua phd hip phy & budc s6ng 515 nm. Dt ligu sau
dé duge phén tich bing Excel va gid trj ICsq (nong do irc ché 50 %) dugc xdc dinh bing phan
mém Table Curve. Ellipticine dugc sit dung 1am chit déi chimg duong [9, 10].

2.3.2. Hoat tinh khéng vi sinh vdt kiém dinh

Céc miu thir nghiém duor tién hanh pha Joang thinh ddy ndng d tir cao xuéng thap Néng a5
chat thu 1An luogt 13 128 pg/ml, 32 pg/ml, 8 ug/ml, 2 pg/ml va 0,5 pg/ml. Dung djch vi khudn va nim
véi ndng 6 5%10° CFU/m! dugc i cung chit thr & 37 "C trong 24 gir. Dec va xir 1f két qua béng
mdy quang phd TECAN & budc séng 595 nm va pban mém raw data trén may tinh. Céc chat
ampicillin, streptomycil, amphotericin B duge sit dung nhu déi chimg duong [11, 12].

2.3.2. Hoat tinh quét gdc ty do DPPH

1,1-diphenyl-2-| plcrylhydrazyl (DPPH) la gbc tw do duge ding dé sang loc tac dung chéng
oxy hoéa ctia cac chit nghién cim. Hug\l tinh chéng oxy héa thé hién qua vige tam gidm mau
DPPH ciia chét thir, dugc xac dinh bing phép do do hép thy quang & budc song A =517 nm trén
mdy quang phd Genios Tecan (Ao) Pha dung dich DPPH c6 néna dd 1 mM trong metanol. Chit
thir duge pha trong DMSO tao mét day cic ndng d5 128 pg/ml, 32 pg/ml, 8 pg/ml, 2 pg/ml va 0,5
pg/ml. Dé thai gian phan éng 30 phu! &37°C, doc kbt qua 13 d6 hap thy & bude séng 517 nm.

Gija trj SC% (% quét goc tr do) = (OD yring — OD miyiwe)/ ODiddng (%%).
'3

trong do: OD wing 13 46 hap thy cia gieng chi ¢6 DPPH, OD 5, o 12 d8 hap thy cua gleng cb
DPPH va miu thir. ECso (NOng d6 ¢6 hidu qua 50 %) duge tlnh theo dd thi twong quan giira gi4
tri SC véi cac néng d6 khac nhau ciia chét thir tinh bing phdn mém Excel.

3.KET QUA VA THAO LUAN

A\
N COOH
H

[o}
1

Chit 1 thu dwoc dusi dang chét rin mau tréng. Nhiét d6 néng chay 135 — 137 °C. Phé ESI-
MS ctia chét 1 cho pic ion gia phan tir & m/z 274 [M+Na]’. Phd khdi phén gidi cao HR-ESI-MS
positive cho pic ion gia phén tr [M+\Ta] & m/z 274,1411 tuong img véi cdng thirc phan r 14
C):H;NNaO; (theo tinh todn li thuyét [M+Na]* cé m/z = 274,1419). Phé "*C-NMR va DEPT
cho phép xé4c dinh chit 1 c6 14 nguyén tir cacbon trong phan tir twong (mg v6i 1 phém keton &
8¢ 192,1 (C-1"), 1 nhém cacboxylic & 5¢ 177,0 (C-9°), | nhém metyl tai 8¢ 12,8 (CH;), 2 nhém
metin sp> & 8¢ 110, 3 (C4) va 119,7 (C-S), 7 nhém metylen sp® & 8¢ 26,1 (C-7"), 27,1 (C-3),
30,1 (C-6"), 30,2 (C-57), 30,3 (C4"), 35,1 (C-8"), 38,4 (C-2)vf)2r,acbon bac 4 sp’ & 8¢ 132,2
(C-2) va 138,6 (C-3). Phan tich phé COSY cho phép x4c djnh 2 chudi unm% tac spin-spin: trong
t4c giita cac proton H4 va H-5; chudi twong tac cua cac proton tir CHz-2’ den CH,-8’ (duoc biéu
din bing céc lién két dim trén Hinh 1). Viéc ghn két cdc manh phan tir duoc thyc hién nhey
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phan tich phé HMBC. Trén phd HMBC tuong tic giifa cacbonyl C-9” véi proton CH,-8" cho
thiy nhom cacboxylic lién két véi C-8'. Tuong ty, twong tic HMBC ciia cacbonyl C-1" véi
proton CH,-2" va CHy-3” cho phép xéc dinh lién ket C-1’- C2. Sy c6 miit cia vong 3-metyl-
pyrro! dugc xac dinh thdng qua tuong tc giira proton ciia nhém CH; véi C-2, C-3 va C4 ciing
nhu tuong téc ciia C-2 véi H-5 trén ph6 HMBC. Cudi cung, tuong tic HMBC cia C-2 vdi
proton CH,-2" cho thiy C-1” lién két véi vong pyrrol tai vi tri C-2. Phan tich chi tiét di ligu phd
'TH-NMR, "C-NMR, COSY, HSQC, HMBC céu triic héa hoc cita hop chét 1 1a axit 9-(3-methyl-
pyrrol-2-yl)-9-oxononanoic. By 1a mot hop chit méi va dugc dt tén 12 carpainone.

Hinh 1. Mt sb tuong tic chinh trén phé HMBC va COSY cia 1.

Hop chit carpainone (1) da dugc thir hoat tinh gy déc té bdo trén 04 dong té bio ung thu
1a KB, HL-60, LU-1, MCF7 va 01 dong té bao lanh tinh NIH3T3. Két qua cho thdy hop chét nay
khdng thé hién hoat tinh d8i véi 04 ddng té bao ung thur va khéng déc di véi dong 1€ bio lanh
tinh NIH3T3 & ndng d6 100 pg/ml (Bang 1).

Bang 1. Két qua thir hoat tinh gy doc té bdo cia hop chét 1.

Chit thir ICso (pg/ml)
KB [ HL-60 LU-1 MCF7 | 3T3
Carpainone (1) >100 >100 >100 >100 | >100
Ellipticine (d6i chimg duong) 0,86 0,74 0,73 0,84 0,73

. Khdo sét hoat tinh khang vi sinh vat kiém djnh trén mét s ching Gram (+),Gram (-) v&
ném, tuy chién hop chit ndy khong thé hién hogt tinh trén cc ching vi sinh vét thir nghiém
(Béang 2).

Bang 2. Két qua thit hoat tinh khang vi sinh vét kiém dinh ca chat 1.

Nong 49 trc ché 50% sir phét tridn ciia vi sinh vit va ném kidm

Chit thir dinh - 1Cy (ng/ml)
Gram (+) Gram (-) Nim
S. B. L S. E. P. C.
aureus | Subtilis | fermentum | enterica | oy | aeruginosa | albican

Carpainone (1} | >128 >]28 >128 >128 >128 >128 >128
IAmpicilin 1,0 1,05 1,02 NT 1,2 NT NT
Stretomycin NT NT NT 12,5 NT 12 NT
IAmphotercin B | NT NT NT NT NT NT [1X]

Ghi chi: NT: khong thir.
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Kha ning bt géc tr do DPPH cia hop chit carpamone (1) ciing d3 dugc khao st. Tuy
nhién hop chat nay ciing khéng thé hién hoat tinh ké ca khi dugc thir nghiém & ndng d6 128
ug/mi (Bing 3).

Bang 3. Két qua thir hoat tinh chéng oxy héa cita chét 1.

STT Chit thir ECs (pg/ml)
1 Carpainone (1) >128
2 Resveratrol (ddi chimg duong) 83

4. KRT LUAN

Hop chit méi carpainone (1) dugc phan lap tir can chiét CH,Cl, cia I Pu du (Cancaa
papaya L.). Chu tric héa hoc cia hop chét nay da duoc xéc dinh béing céc phuong phap phd MS
va NMR 1D va 2D. Hop chit nay duge thir hoat tinh gy do«: t& bao trén mét so dong té bao ung
thu, hoat tinh khang vi sinh vt kiém dinh va hoat tinh chéng oxy hoa nhung rét tiée 14 hop chit
khdng thé hién hoat tinh trong céc thir nghiém dugc thyc hién.
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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
“Institute of Marine Biochemisiry, Vietnam Academy of Science and Technology

“Email: doanhuong?@yahoo.com

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 structure was elucidated by HR-MS, ID- and 2D-
NMR spectroscopic methods.

Keywords: Carica papaya, Caricaceae, alkaloid, carpainone.
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