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NGHIEN CUU PHAN LAP CARPAIN TU LA PU bU
(CARICA PAPAYA CARICACEAE)

Isolation of carpain from papaya leaves (Carica papaya Caricaceae)

Phan Thanh Nhan', Vii Thi Ngoc Thao?, Nguyén Viét Bic**, V5 Thi Bach Hug*
123 Khoa Duoc, Truong ’Bai‘h,oc Lac Héng, Bién I-{da,‘Doﬁ‘ng Nai, Viét Nam
*Khoa Duoc, Dai hoc Y Duoc Thanh phé Ho Chi Minh, Thanh phé Hé Chi Minh, Viét Nam

TOM TAT. Bing sic ky cot nhanh, 200 mg hop chat CP1 duoc phén lap tir 8 kg 14 Pu di. Sau khi tach va tinh ché bang sic
ky, dua trén sdc ky 16p mong, MS, NMR, cAu trac hop chét CP1 d3 duoc x4c dinh. CP1 1a carpain — mot alkaloid chinh trong
14 Bu du véi hoat tinh sinh hoc quan trong. Thir hoat tinh khang khuan cho thiy két qua khang khuan t6t cta ca cao alkaloid
toan phan va alkaloid chinh. Carpain dugc xac dinh 14 c6 hoat tinh khang khuan ddi véi cac vi khuin gay bénh thudng gip.

TU KHOA: carpain, du di, khang khudn

ABSTRACT. By flash column chromatography, 200 mg of CP1 are isolated from the chloroform extract of 8 kg of the dry -
leaf of Carica papaya L. After demonstrated by chromatographic, spectrophotometric methods such as: TLC, UV — Vis, IR,
MS, NMR. The structure of CL5-1 is elucidated and determinated. CF5-1 is carpain- one of Carica papaya L. principal
alkaloids with the important biological activities. Microbiological testing showed also the good positive results of this total
extract and the principal alkaloid. Carpaine has moderate antibacterial activity on common pathogenic bacteria.

KEYWORDS: carpaine, Carica papaya L., antibacterial activity

. GIOI THIEU nhu diy bung, kho ti€u, tidu chay, nhun trang, budn non.
Nghién ctru chi ra rang trong 1a c6 rat nhidéu Phytochemiscal
cu thé 1a alcaloid (carpain, pseudocarpain, macrocyclic
piperidin, dehydrocarpain I va II, nicotin,...); phenolic acid
(protocatechic acid, coumaric acid, caffeic acid, chlorogenic
acid, coumarin,...); flavonoids (kaempferol, quercetin,
glycosylated flavonols: manghaslin, clitorin, nicotiflorin,
rutin,...); tannins; saponin glycosid;... Ngoai ra, 14 cay con
chira nhidu vitamin (dic biét 1a A, B9, B12, C); cac khoang

Bu du (Carica papaya Caricaceae) 1a mot loai cay nhiét
daéi pho bién cb ngudn goc ¢ vung nhi€t doi Chau My. Cay
duoc trong phé bién rong rdi ¢ nhiéu noi ¢ Viét Nam, 13 loai
duy nhdt trong Chi du du (Carica), thuoc Ho du du
(Caricaceae hay Papayaceae)[2].

4 chét (Ca, Mg, Na, K, Fe, Mn); cac acid béo (linoleic acid,

@ linolenic acid). Véi cac thanh phan héa hoc nay cho cac tac

( ) dung dugc Iy nhu khang khuan, khang nam, chong giun san,
chéng té bao ung thu, ting hoat dong cua cac té bao mién

- / dich, chéng oxy hoa, bao vé té bao gan, khang viém, ha

dudng huyét, chong gout.[4].
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Carpain dugc nghién ctru cho thy tac dung khang khéi u
in vitro, tac dung khang khuin khang ndm va mot s hoat
tinh sinh hoc khac [1],[3].

Vi vady, “Nghién ctru phan 1ap carpain tir La du du (Carica
papaya L., Caricaceae)” nham muc dich khao sat cac diéu
kién chiét xuat va toi wu hoa qua trinh phan 13p carpain, khao
sat tinh khang khuan trén mot s chung vi khuan thuong gip,
tao tién dé nghién ctru cac tac dung sinh hoc cia 14 du du va
alcaloid trong 14 du du.

. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vit liéu

L4 du du tuoi (Carica papaya L., Caricaceae) thu hai vao
thang 11 nam 2018 tai xa Tan Triéu, huyén Vinh Cumu, tinh
DPodng Nai.

La cay du du tuoi phai trudng thanh dat kich thude tu
cudng dén dinh 14 khoang 30 cm, dugc thu hai vao budi sang.
La duogc rira sach, thai nho 14 ra rong khoang 1 cm, séy trong
ti sdy & 40 °C, sau d6 xay nho c6 kich thudce 2 mm.

2.2 Phwong phap nghién ciru
2.2.1 Cac phuong phap phén 1ap va xac dinh cu tric
2.2.2  Khao sat diéu kién chiét dwoe liéu

Nghién ctru vi phiu:

Chuén bj mau 14 gia tuoi, cat nhudm va soi vi phau dudi
kinh hién vi, ghi lai cac dac diém cau tao vi phau cua cac bd
phén.

Nghién ciru diic diém bot dworc licu:

La du da duoc phoi kho, xay mip, cho mot it bot duoc liéu
lér} lam kinh va soi dudi kinh hién vi va ghi nhan cac dac
diém cua bot duoc liéu.

Xic dinh d9 4m:

Can khoang 2 g bot dugc li¢u, do do ’ém bé‘mg th sdy
MEMMERT, thyc hién 3 lan riéng biét, lay ket qua trung
binh.

Xac dinh d§ tro:

Céan khoang 2 g bot duogc ligu, tién hanh xac dinh do tro
toan phan, thuc hién 3 lan, lay két qua trung binh.

Phin tich so' by thanh phin héa thuc vat trong 13 du
da:

Dung cac phan tng héa hoc dac trung dé nhan dién cac
hop chat ty nhién co trong 14 du di nhu alcaloid, flavonoid,
courmarin, chat béo, tinh dau,...

2.2.3 Nghién ciru thanh phén alcaloid trong 14 du di
Khio sat quy trinh chiét alcaloid toan phin:

Lam 4m 10 g 14 du d, cho vao binh ngim kiét, thém vao
mdi binh 300 ml twong tmg véi cdn 90%, con 70%, con 50%,
ngam trong 24 gio, tién hanh rat dich chiét. Gop va co dén
can thu duoc 3 cao cdn 90%, 70%, 50%. Tinh hiéu suit chiét
cac cao con.

Séc ky 16p mong (SKLM): Tién hanh chay SKLM véi
dung mdi pha dong cloroform - methanol (9:1, 2 giot
NH3dd). Kiém tra bang UV 254 nm, 365 nm va TT
Dragendorff.
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Tir hiéu suét va két qua SKLM, xac dinh n6ng dd con cho
hiéu qua chiét alcaloid toan phan tot nhat dé Iya chon dung
moi chiét.

Chiét cao toan phin va cao alkaloid toan phén:

Tir 8 kg bot 14 du du, tién hanh chiét cao toan phan bing
phuong phap ngim kiét voi con 70%, thay d6i pH va lic phan
bb véi cac dung mdi n-hexan, cloroform thu duogc cac cao
phén doan.

Tién hanh chim SKLM dé kiém tra alcaloid c6 trong 2
phan doan chiét nay, phan doan nao c¢6 chtra nhiéu alcaloid
hon thi tién hanh phan lap.

Tach cac alcaloid tir cao alcaloid toan phﬁn bﬁng sac
ky ¢t chan khéng:

Dung cu 1a cdt séc ky c6 kich thudc 4,5x50 cm véi ludi
thily tinh x3p, binh erlen hut chan khong thé tich 2 lit, ong
nghiém 200 ml, lo thuy tinh dyng cac phan doan, may cb
quay thu hoi dung méi. Str dung silica gel kich thuge 40-63
pm nap vao cot theo phuong phap cot kho, on dinh bang
dung mdi nén duéi dp suat am, lugng silica gel gap 10 lan
mau. Mau dugc tron voi 1 lugng vira phai silica gel, nghién
min va sdy & 40-50 °C dén kho. Khai trién cot dén kho nho
ap suat hut, mdi 1an 100 ml pha dong.

Tinh ché alcaloid:

Céc phan doan don gian dugc loai hét dung méi, hoa cin
trong dung méi thich hop dé loai cac bt tap. Sau d6 két tinh
alcaloid trong cac dung méi thich hop. Loc va rira tinh thé
qua phéu thity tinh xdp bang dung mdi lanh cing loai. Kiém
tra d tinh khiét trén SKLM.

Kiém tra d¢ tinh khiét:

) Khai trién SKLM v&i 3 hé dung mdi khac nhau, phén tich
sac ky do duoi UV 254nm, 365nm, TT Vanilin-Sufuric (VS)
va TT Dragendorft.

Xac dinh cau trac

Béng k¥ thuat phd cong huong tir hat nhan NMR va phd
khoi MS.

2.2.4 Khaio sat tac dung khang khuin

Chudn bi mau N
Cén 100 mg mau tht hoa tan v6i 100 ul DMSO. Sau d6
thém vao 900 pl nudc cat.

Chudn bi mdu vi sinh vit

Vi khuén: cdy hoat hoa trén dia thach TSA (Tryptic soy
agar) ug37°C trong 24 gid, sau d6 lay 3-5 khom khuén lac
riéng r& cdy vao moi truong TSB (Tryptic soy Broth). U tir
2-6 gid 6 37 °C dé vi khuén ting sinh. Chinh d6 duc vi khuan
bang nudc mudi sinh 1y 0,9%, huyén dich vi khuén dugc diéu
chinh vé gi4 tri OD (optical density) 0,08-0,12 tai budc song
625 nm. Gia tri nay tng v6i khoang 1-2x108 CFU/mL.

Tién hanh

Moi truong sau khi pha duoc tiét truing ¢ 121 °C trong 2
i va duoc db déu vao dia petri vo tring, dé cho thach dong
tu nhién.

Huyén dich vi khuan dugc trai déu trén mat thach bé’mg
que bong vo trung.

Duc 16 duong kinh 6 mm trong ban thach. Cho vao mdi lo
50 pl dung dich thir. Bé yén khoang 15 phut cho cac chét thir
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nghiém khuéch tan vao 16p méi truong. Pong thoi chuan bi 3.3 Xac dinh d9 4m va d9 tro
mau chimg am 1a DMSO 10%.

U dia thach trong tii 4m & 35-37 °C.

Doc két qua sau 16-18 gid ddi v6i vi khudn. Chét thir co
tac dong khang khuén s& cho vong tre ché xung quanh 16. Po
va ghi nhan duong kinh vong trc ché bang kep c6 d6 chia nho
nhat bang 0,01 nm.

Phan loai mirc d6 khang khuan dya trén duong kinh vong
khang khuén (d): (+3) trc ché manh (d > 15 mm); (+2) tc ché
vira (d = 10-14 mm); (+1) tc ché yéu (d <9), (-) khong trc
ché.

3. KET QUA VA BAN LUAN

Bing 1. PG ém va dj tro
Lan 1 Lén 2 Lén 3 TB

4,0 3,8 39 3.9

bo tro toan 17,50 16,83 16,90 17,07
phan

3.4 Phan tich so' by thanh phéan héa thwe vit trong
14 du di

Bing 2. Thanh phan héa hoc trong ld du dii

Nhém chat Thubc thir Dich  Dich

phan ng ether  con
3.1 Nghién ciru vi phﬁu Tinh dau Bay hoi t6i can -
¢6 mui thom
o Chat béo Lam mo giay loc -
M6 day Triterpenoid Lieberman — +
Burchard
Libe Alcaloid Mayer (Valse- ++ ++ -
Mayer)
e Bouchardat ++ ++ -
Bi i
o b Dragendoff ++ ++ -
M6 mém voé Coumarin Tang phat quang - -
G5 trong kieém
. Atharaquinon KOH 10% -
M6 mém Flavonoid Mg / HClaa - ++ ++
Tinh thé oxalat Glycosid tim Thudc thir vong -
lacton
Thudc thir duong -
Hinh 3. Vi phdu 16 du di , 2:0C05
R Tannin Dung dich FeCl; A A
3.2 Nghién ctru dac diem bot dwoc liéu Dung dich i, i,
Soi dusi kinh hién vi, bot 14 du di gm long che cho, tinh . izlj‘zlanmh“fr‘on . -
thé calci oxalat hinh cau gai, manh t€ bao chira tinh thé calci P nude £
oxalat, manh mach xoan,... Cic chét khir Thudc thir i i
Fehling
Acid hiru co Na,CO; - -
\ \ - Polyuronid Keét tua trong con -
\\ 96%

*Chu thich: (+) duong tinh, (-) &m tinh, l khéng tién hanh
3.5 Két qua khao sat diéu kién chiét

Bing 3. Khdo sat hiéu suét chiét ciia cac n(fng dé con

/ Nong d¢ EtOH (%) Con Con Con 90%
Ve 50% 70%
Vi § 2665 22,94 16,32
g § E Kiém tra bang SKLM hé dung méi cloroform - methanol
Long che cho Maénh mach xoén

(9:1, 2 giot NH3dd):

Ménhﬂté bao chira tini ‘
thé calci oxalat

Tinh thé ca}lci oxalat
hinh cau gai

Hinh 5. Két qua SKLM cao con 50, 70, 90

Két ludn: Lua chon con 70% lam dung moi chiét ngd'm

Hinh 4. Cau tir 6 trong bot la du du kiét & quy mé lom.
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3.6 Két qua chiét cao toan phan va cao alacaloid

Tir 8 kg bot 14 du du, sau khi chiét ngdm kiét va c6 thanh
cao dic thu duoc khoang 2440 g cao dic. Tién hanh lic phan
b theo so d6 Hinh 3 thu duoc 2 phan doan gom 41 g cao n-
hexan (HX) va 35 g cao cloroform (CF). Kiém tra bang
SKLM hé dung moéi cloroform - methanol (9:1, 2 giot
NH3aa).

Bing 4. Khéi lwong cdc cao phan doan

Cao con Cao n- Cao
dac hexan cloroform

8000 2440 41 35
®

Dugrc liéu

Hiéu xuat 30,5 0,51 0,44
(%)
. 3

..
»

-

Hinh 6. SKLM cao toan phan, n-hexan, cloroform
K&t lu@n: Chon phan doan CF dé tién hanh phén 1p.

Tach cac alcaloid tir cao alcaloid toan phan bing sic ky
¢t chan khong
Bidng 5. Cdc phdn doan sau chay cot
Phan S6 lo
doan

Cam quan

Dung méi khai
trién

n-hexan-CHCI3

1-42 Vang nhat

(1:0-8:2)

(6) 292 n-hexan-CHCI3 43-67 Xanh den
(8:2)

(0) 23 n-hexan-CHCI3 68-217 Xanh hoi nau
(7:3-6:4)

(0) '8 n-hexan-CHCI3 218-294 Nau
(6:4-5:5)

(0l A8 n-hexan-CHCI3 295-1240 Nau
(4:6-0:1)

(0| 3 CHCI3-EtAc 1241-1560  Nau
(9:1-6-4)

(0l WA CHCI3-EtAc 1561-1625  Nau hoi xanh
(5:5)

(0l 0888 CHCI3-EtAc 1626-1715  Xanh den
(5:5)

(0 U CHCI3-EtAc 1716-1830  Xanh den
(5:5-4:6)

1831-2120  Xanh den

@3 (I CHCI3-EtAc
(3:7-0:1)

Kiém tra SKLM tat ca cac phan doan v6i hé dung moéi
Cloroform - methanol (9:1, 2 giot NH3 dd):

Tap chi Khoa hoc Lac Hong

TT Vanilin-Sulfuric

Hinh 7. Két qua SKLM cdc cao phin doan
Nhén xét: Tir SKLM cho théy tir phan doan CF 4-10 déu
c6 1 vét alcaloid mau d6 cam ddm voi TT Dragendorff ¢ Re
khoang 0,72-0,8 (Hinh 7). Riéng phan doan CF5 vét mau do
cam rat ddm va xuat hién tinh thé trang lan tap xanh ¢ day

lo. Do d0, lay phan doan CFS5 ti€p tuc nghién ctu.

3.7 Két qua tinh ché

Phén doan CF5 duoc tinh ché bang cach thay d6i do tan
trong cac dung moi cloroform va n-hexan. Thu dugc 200 mg
tinh the hinh khoi khong mau (CP1).

(Do) @ G (1) @ Q)
-
L
"
o —— - SRR
4 ! _
UV 254 nm UV 365 nm TT Dragendorff TTVS

Hinh 8. Két qua SKLM chit CPI
Kiém tra bang SKLM bang 3 hé dung méi: (1) CHCI; (5
giot NH3q4); (2) CHCI3-MeOH (9:1, 2 giot NH3zqq); (3) EtAc-
MeOH (9:1, 2 giot NH3z4q). Soi ban mong theo thir ty UV 254
nm ko c6 vét tat quang, UV 365 nm khong c6 vét phat quang,
1 vét duy nhat bang TT Dragendorff, TT VS khong co vét.

3.8 Xdc dinh cu tric

DUC_CP1 -~ Peak #2 Scan #23 RT 0 16 min NL 1 017008 T0.0) 7 C ES1 lcarona sid=75 00 del=120000 Ful ms [70 00150000

24051

81.02 l 477l42
i

ESI-MS: m/z 479 [M+H]+ , 240 [M/2+H]+
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CP1-CDC13-C13CPD

173.48

250 260 1!‘10 1&0 1:‘10 150 1lI10 8‘0 6’0 4’0 2‘0 yppm
13C-NMR(125MHz, CDCI3): §(ppm) 173,48 (s); 70,31 (s);
56,13 (s); 53,72 (s); 37,41 (s); 34,59 (s); 29,78 (s); 29,14 (s);
28,72 (s); 26,41 (s); 25,50 (s); 25,37 (s); 18,67 (5).

CP1-CDC13-1H

Shigella sp +2 +2 +2 +2 +2
Salmonella sp +2 +2 +2 +1 +2

*Chu thich: +1: yéu; +2: trung binh; +3: manh

Cao CF cho tac dung khang khuan, tiép tuc thir tic dung
khang khun trén cac phan doan CF5-CF7 va chat tinh khiét
CP1 phan lap dugc.

Céc cao phan doan va hop chat phan lap dugc déu cho hoat
tinh khang khuan trung binh.

Mit dué6i

Calmnannlla on

Hinh 9. Két qua thir tinh khdng khudn
4. KET LUAN

Mat duéi Mit trén Mit trén

Qhinolla on

Qua qua trinh nghién ctru phan 14p alkaloid carpain tu 14
du du, khao st cac diéu kién chiét tach, két luan ethanol 70%
1a diéu kién chiét carpain t&i wu. Sir dung phuong phép séic
ky cot chan khong va dung méi thich hop dé phan 1ap va tinh
ché carpain. Ngoai ra, carpain con cho hoat tinh khang khuan
trén cac dong vi khudn gay bénh thuong gip.

1H-NMR (500MHz, CDCI3): §(ppm) 4,78 (s,1H); 2,88 (q, J5. 5. TAILIEU THAM KHAO

=6,6 Hz, 1H); 2,60 (s, 1H); 2,48-2,38 (m, 1H); 2,38-2,24
(m, 1H); 2,15-1,95 (dq, J = 3,4 Hz, 1H); 1,76-1,13(m, 20H);
1,13-0,98 (d, J = 6,7 Hz, 3H).
So sanh véi tai liéu tham khao, két luan hop chat CP1 l1a
carpain. [5]
3.9 Két qua thir khang khuin

Bing 6. Két qua mirc dé khang khudn ciia cde cao
phdn doan va chat CP1

CaoCF CF5 CF6 CF7 CP1
E.coli +2 +2 +2 +1 +2
P.aeruginosa +2 +2 +2 +1 +2
S.aureus +2 +2 +2 +1 +2
S.faecalis +2 +2 +2 +2 +2
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