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Tém tat - Hoa du di duwc (Carica papaya L.) dwoc st dung nhiéu
trong dan gian dé diéu tri cac bénh v& dwéng ho hap. Trong nghién
ctru nay, hoa du du dwc dwoc thu hai tai mot sé dia diém thudc
thanh phd Da N&ng va tinh Quang Nam. Nguyén liéu sau khi xt ly
so bd dwoc chiét bang dung méi methanol, quay khé thu dugc cao
chiét tdng. Cao tdng methanol dwoc chiét phan doan 1an luot voi
cac dung méi cé dd phan cyc tang dan la n-hexane, chIoroform,
dichloromethane va ethyl acetate. Bai bao nay cong bb két qua
phan 1ap va xac dinh cau tric cac hop chat héa hoc ctia phan doan
chloroform bao gom rutin (1), acid gallic (2), daucosterol (3). C4u
tric cac hop chat dwoc xac dinh dwa trén phan tich phd NMR, phd
MS va so sanh v&i cac di liéu trong tai liéu tham khao

Tw khoéa -
daucosterol.
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1. Pat van dé

Cay du du thudc ho du du (Caricaceae), c6 ngudn goc
chau My, dugc trong khip noi & nudce ta. Trén thé gidi, ho
du du gom c6 4 chi va 45 loai. O nude ta c6 mot chi va mot
loai [1, 2]. Trong dén gian 14 cay du du dugc sir dung aé
sat khuan, khang nam, khang viém, chita sot rét, trir giun
san [2, 4]. Gan day, nguoi dan dia phuong & Quang Nam —
ba Néng da sir dung hoa céy du du duc dé diéu tri cac bénh
vé duong ho hap nhu viém hong, ho, viém cudng phoi,
khan tiéng hodc mét tiéng & ngudi 16n, nhit 13 ¢ tré em.
Ngoai ra, trong dan gian hoa du du duc con duge coi nhu
than duoc dé hd trg diéu tri bénh ung thu nhu: Ung thu
phdi, ung thu vi1 va ung thu gan [5]. D3 c6 nhidu cong trinh
nghién ciru vé thanh phan héa hoc cia 14 du du va qua du
du[2, 4, 6]. Thé nhung van con rét it nghién ctru vé bo phan
hoa cua chung.

Bai bao nay trinh bay két qua phan lap ba hop chit héa
hoc bao gom rutin (1), acid gallic (2), daucosterol (3) tir
dich chiét chloroform ciia hoa du du duc. Ciu trac cac hop
chat dugc xac dinh dua trén su phan tich phd cong hudng
tir hat nhan (NMR), pho khdi (MS) va so sanh vai cac dir
liu trong tai li¢u tham khao.

2. Thuc nghiém
2.1. Nguyén liéu

Hoa du du duc dLI'N()'C thu hoach vao thang 12/2016 tai
Quang Nam — DPa Nang va da duoc TS. Ngb Van Trai
(Chuyén gi~a cﬁy thuoc Viét Nam — Vién duogc liéu),
ThS. Nguyén Thé Anh va ThS. Ho Ngoc Anh (Vién Hoa

Abstract - Male flowers of Carica papaya are widely used in folk to
treat respiratory diseases. In this research, male papaya flowers
were collected in the some places of Danang city and Quangnam
province. Pretreated ingridients were fractionally extracted with
methanol solvent. Total methanol extract was fractionally separated
by solvents with increasing polarization: n-hexane, chloroform,
dichloromethane and ethyl acetate respectively. This article is about
the chemical compounds of chloroform extraction. Three known
compounds, rutin (1), acid gallic (2), daucosterol (3) were isolated
and determinated structure from the chloroform extract of male
Carica papaya flowers. Their structure were determined by analysis
of MS, NMR spectra and comparison with the published data.

Key words - Carica papaya; male Carica papaya flowers; rutin;
acid gallic; daucosterol.

hoc, Vién Han 1am KH&CN Viét Nam) xac dinh tén khoa
hoc la Carica papaya L. (ho Pu du — Caricaceae). Mau tiéu
ban ky hiéu DD001 hién dang dugc luu gilr tai phong tiéu
ban cua Vién Hoéa hoc, Vién Khoa hoc va Coéng nghé
Viét Nam.

Hoa du du duc sau khi thu hai s& duoc ria sach, dé rao
nudce, phoi kho va xay thanh bot. Bot hoa du du duc co mau
Véng nhat, dugc bao quan trong ti lanh d€ sir dung cho
nhiéu ndi dung thuc nghiém.

2.2. Héa chit va thiét bi

Dung moi: n-hexane, chloroform, dichloromethane,

ethyl acetate (EtOAc), methanol (MeOH), nuéc cat.

~ Dung cu, thiét bi: Cdc thity tinh, cac loai pipet, cot
sac ky, giay loc, can phan tich, may siéu &m, may cd quay
chan khéng.

Sic ky 16p mong duogc thuc hién trén ban mong trang
san DC-Alufolien 60F254 Va RP-18 Fasus (Merck, Dire). Sac
ky cot (CC) duogc tién hanh voi chat hap phu pha thuong
(silica gel, 240-430 mesh, Merck, Diic) va pha déo YMC
(30-50 pm, Fujisilisa Chemical Ltd.). Ph6 cong hudng tir
hat nhan (NMR) dugc ghi trén may Bruker AMS500
FT-NMR Spectrometer. Pho khoi lugng (ESI-MS) dugc do
trén may AGILENT 6120 mass spectrometer.

2.3. Chiét xudt va phan l@p cdc hop chit

Bot hoa du du duc (5,0 kg) duoc ngam chiét siéu 4m
3 1an v6i methanol (8 lit, 50°C, 30 phit). Dich MeOH duoc
loc qua gidy loc nhie‘;u lan, gom lai va dem cat loai dung
moi dudi ap suat thap thu dugc 300 g cao chiét MeOH.
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Cao chiét ndy sau d6 dugc hoa tan voi nudce cat rdi tién
hanh chiét phan bd 2 lan, 1an luot véi cic dung moi
n-hexane (5 lit), chloroform (5 lit), dichloromethane (5 lit)
va ethyl acetate (5 lit). Cac dich chiét nay dwoc dem cét
loai dung méi dudi ap suét thap thu dugc cac cao chibt
tuong ng n-hexane (CPH, 54g), chloroform (CPC, 129),
dichloromethane (CPD, 52g) va ethyl acetate (CPET,
20g). Cao chiét chloroform (CPC, 12g) dugc hoa tan véi
mot lwong t6i thidu chloroform, sau dé tim véi 50 g silica
gel, cit quay cho dén khi bot toi kho. Tién hanh phén tach
hdn hop nay bang cot silica gel pha thuong, ria giai
gradient bang hé dung méi dichloromethane/ methanol véi
d6 phan cuc tang dan (dichloromethane/ methanol, 99:1 —
10:1, v/v) thu dugc 5 phan doan CPC1 (3,4g), CPC2 (1,89),
CPC3 (1,4g), CPC4 (1,2g) va CPC5 (2,39g) [3].

Phén doan CPC2 (1,8 g) dwoc phén tach bang cot silica
gel pha déo, rra giai vdi hé dung moi methanol/ nudc
(2/1, v/v) thu dugc 3 phan doan tir CPC2A dén CPC2C.
Hop chét 1 (10 mg) thu duoc sau khi st dung sic ky cot
silica gel pha thuong véi hé dung mdi dichloromethane/
methanol/ nude (3/1/0,1, v/v) cho phan doan CPC2B.

Phan doan CPC5 (2,3 g) dugc cho qua cdt silicagel pha
thuong, rira giai bang hé dung méi dichloromethane/
methanol (95/5, v/v) thu dugc 4 phan doan tr CPC5A
dén CPC5D. Hop chit 2 (3 mg) thu dugc sau khi sir dung
sdc ky cot silica gel pha thuong véi hé dung moi rira giai
dichloromethane/ methanol (4/1, v/v) cho phan doan
CPC5B. Tién hanh co quay kho va hoa tan phin doan
CPC5D vao dung mdi ethyl acetate thu dugc két tua tring,
hoa tan két tia va két tinh lai trong hé dung moi
dichloromethane/ methanol (1/1, v/v) thu duoc hop
chat 3 (27 mg).

Rutin (1): Tinh thé hinh kim mau vang, diém néng chay
190-193°C. Phd khéi ESI-MS (m/z) 633,1 [M+Na]*,
C27H30016. Phd *H- va 3C-NMR, xem Bang 1.

Acid gallic (2): Tinh thé hinh kim mau tring, diém néng
chay 236-238°C. Ph6 H- va ®C-NMR, xem Bang 2.

Daucosterol (3): Chat bot mau tring, diém néng chay
283-286°C. Pho khdi ESI-MS (m/z) 397,3 [M-CsH1206+H]*,
CssHs0Os. Phd H- va 3C-NMR, xem Bang 3.

3. Két qua va thao luan

Hop chét 1 dugc phén 1ap dudi dang tinh thé hinh kim
mau vang, diém nong chay 190-193°C. Ph6 khéi ESI-MS
xuat hién pic ion gid phan tir tai m/z 633,1 [M+Na]",
C27H30016. Ph6 'H-NMR cuia 1 cho thiy su xuat hién hai
tin hiéu doublet cua proton vong A tai dn 6,23 (1H, d,
J = 2,0 Hz, H-6); 6,42 (1H, d, J = 2,0 Hz, H-8) va ba tin
hiéu doublet khac tai 6y 7,69 (1H, d, J = 2,5 Hz, H-2');
6,89 (1H, d, J = 8,0 Hz, H-5"); 7,65 (dd, J = 8,0; 2,5 Hz,
H-6') ctia vong B thé 1, 3, 4. Diéu nay chimg to cdu tric
phin aglycon cua hop chit 1 13 quercetin. Phé 3C-NMR
ctia 1 xuat hién tin hidu 15 nguyén tir carbon cta khung
flavonoid, bao gdm 5 carbon nhom CH viing thom (8¢ nim
trong ving tir 94,9 dén 123,5), 1 carbon ctia nhom carbonyl
(0c 179,4) va 9 carbon bac 4. Tin hi€u cong hudng cta cac
nhém CH nam trong ving 8y 3,25-3,83 trén phd 'H-NMR
va 8¢ 68,5-78,1 trén phd BC-NMR cung véi sy xuét hién
hai tin hiéu doublet ctia proton anomer tai 64 4,54 (1H, d,

J=15Hz, H-1"); 5,12 (1H, d, J = 7,5 Hz, H-1") va céac
tin hiéu cua nhom methyl, methylene ¢ ¢ 17,8; 68,5 trén
phé HSQC cho thiy trong céu triic cia 1 co chira hai gbc
duong a-L-rhamnopyranosyl va s-D-glucopyranosyl. Trén
phé HMBC cua 1 nhén thdy c¢é sy twong tac giita proton
anomer cua cdu tir dudong glucopyranosyl (84 5,12) va
carbon C-3 cua khung flavonoid (8¢ 135,6) cho thay gdc
duong glucopyranosyl dwoc gin vao vi tri C-3 cia phan
khung aglycon.

Bang 1. Dit liéu phé NMR ciia hop chdt 1 va hop chdt tham khéo

C ac* dc2P  §urc(J, Hz)
Aglycon

2 158,4 1585 -

3 1356 1356 -

4 179,3 1794 -

5 162,8 1629 -

6 99,9 99,9 6,23 (d, 2,0)
7 1659  166,0 -

8 94,9 94,9 6,42 (d, 2,0)
9 159,3 1593 -

10 1056 1056 -

' 1236 1231 -

2! 116,2  117,7 7,69 (d, 2,5)
3 1457 1458 -

4 149,7 1498 -

5! 117,7  116,1 6,89(d, 8,0)
6' 123,1 1235 7,65(dd, 8,0; 2,5)
3-O-p-D-glucopyranoside

1" 102,3 104,7 5,12 (d, 7,5)
2" 75,6 75,7 3,25-3,47 (m)
3" 78,1 78,1 3,25-3,47 (m)
4" 71,3 71,4 3,25-3,47 (m)
5" 77,1 77,2 3,25-3,47 (m)
6" 68,6 68,5 3,49-3,83 (d, 10,5; 1,0)
6'"-O-a-L-rhamnopyranoside

1 104,7 1024 454(d, 1,5)
2" 72,0 72,2 3,65 (dd, 3,5; 1,5)
3" 72,2 72,1 3,56 (m)

4m 73,9 73,9 3,28 (m)

5" 69,6 69,7 3,32 (m)

6" 17,8 178  1,14(d, 6,0)

*6c cua rutin [7], 2do trong CDs0D, *125 MHz, °500 MHz

Trén phé HMBC ciing cho thdy, twong tac giira proton
anomer cia cdu tir duong rhamnopyranosyl tai &u 4,54
(1H, d, J = 1,5 Hz, H-1") véi carbon C-6" (6¢ 68,5) cla
céu tir duong glucopyranosyl, tuong téc giita proton H-6"
clia céu tir duong glucopyranosyl tai 8y 3,83 (1H, dd,
J =10,5/1,0 Hz, Hp-6") véi carbon C-1" cua chu tir dudng
rhamnopyranosyl (6¢c 102,4) cho thdy 2 céu tir duong nay
lién két voi nhau qua cau oxi giita C-1" va C- 6". Tu dir
kién phd NMR thu dugc két hop so sanh véi sb liéu phd
NMR cua rutin duge cong bd trong tai liéu [7], khéng dinh
hop chét 1 14 rutin.

Hop chét 2 dwoc phén 1ap du6i dang tinh thé hinh kim
mau trang, diém nong chay 236-238°C. Trén phd *H-NMR
ctia 2 xuat hién duy nhit mét tin hiéu singlet & ving thom
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tai 8 7,08 (2H, s, H-2, H-6) cho thay, hop chit 2 ¢6 chira
vong thom bi thé ¢ 4 vi tri 6 truc dbi xtmg. Trén phd
13C.NMR cta 2 xuét hién tin hiéu cong huong cua
6 nguyén tir carbon thudc vong thom bao gdm 2 nhém CH
va 4 carbon bac bbn. Bén canh do, ciing xuét hién tin hiéu
cong hudng cia mdt nguyén ti carbon thudéc nhom
carbonyl tai 8¢ 170,4 (C-7). Tin hiéu cong hudng cuia CH
tai 8¢ 110,3 (C-2, C-6) va cta carbon bac bdn tai 5c 146,3
(C-3, C-5) v6i cudng do pic cao gip ddi cac tin hidu cong
hudng khac di khang dinh hop chat 2 chira mot vong thom
bi thé & 4 vi tri ¢6 truc dbi xung, trong d6 c6 mot nhém thé
carboxyl. So sanh dir liéu phé ctia hop chat 2 vai dit liéu
phé ciia hop chét tham khao ¢ tai liéu [8], két luan hop chét
2 la acid gallic.

Bing 2. Dit liéu phé NMR ciia hop chat 2 va hop chat tham khéo

C dcta dca b dr2©(J, Hz)
1 121,0 122,0 -

2 109,0 110,3 7,08 (s)

3 145,9 146,3 -

4 138,3 139,5 -

5 1459 146,3 -

6 109,0 110,3 7,08 (s)

7 168,0 170,4 -

#6c cua acid gallic [8], 3do trong CD50D, 125 MHz, 500 MHz.

Hop chét 3 dwoc phan 1ap dudi dang chit bot mau tring,
diém nong chay 283-286°C. Pho khdi ESI-MS xuat hién
pic ion gia phan ti tai m/z 397,3 [M-CgH1,06+H]",
CasHe006. Phd 'H-NMR cua 3 cho thiy, sy ¢ mit ciia hop
chat c6 khung sterol dic trung boi cac tin hiéu cua 2 nhom
methyl bac ba tai 64 0,68 (s, H-18); 0,96 (s, H-19), 3 nhdm
methyl bac hai tai 6y 0,91 (d, J = 6,5 Hz, H-21); 0,83 (d,
J = 6,8 Hz, H-29); 0,81 (d, J = 6,8 Hz, H-28) va 1 nhém
methyl bic mot tai 8y 0,84 (t, J = 7,6 Hz, H-26). Trén phd
cling xac nhan sy ¢ mat ctia modt proton olefin tai oy 5,32
(br s, H-6). Su xuét hién ciia mot phén tir duong glucose
cling duoc xac dinh trén phd H-NMR béi tin hiéu proton
anomer tai oy 4,22 (d, J = 8,0Hz, H-1"). Ph 3C-NMR cua
3 xuét hién tin hiéu cua 35 carbon, trong d6 29 tin hiéu
duoc xac dinh 1a phu thudc vao khung sterol va 6 tin hi¢u
con lai ddc trung cho mot duong glucose tai 3¢ 100,79
(C-1); 73,42 (C-2"); 76,67 (C-3"); 70,08 (C-4'); 76,67
(C-5"); 61,07 (C-6). Trén phé HMBC, tin hiéu tuong tac
gitra proton anomer &y 4,22 (d, J = 8,0 Hz, H-1") véi
C-3 (8¢ 76,94) cho phép xac dinh vi tri lién két cua don vi
duong vao vi tri C-3; tuwong tac giira proton olefin 6 5,32
(br s, H-6) voi C-4 (Sc 38,29)/C-8 (3¢ 31,38)/C-10
(8¢ 36,16) cho thay, su ton tai ciia mot ndi doi tai C5/CB.
Tir nhiing dit kién pho NMR thu dugc két hop so sanh voi
s6 liéu phd NMR cua daucosterol dugc cong bd trong tai
lidu tham khao [9], khang dinh hop chét 3 1a daucosterol,
mot hop chit kha pho bién trong cac loai thyc vat.

Bing 3. Di liéu phé NMR ciia hop chat 3 va hop chit tham khdo

(of dcha Scab Su2 ¢ (J, Hz)
Aglycon

1 37,0 36,79

2 31,6 29,22

3 78,9 76,94 3,43 (m)

4 39,5 38,29

5 141,6 140,42

6 121,9 121,10 5,32 (brs)
7 31,6 31,32

8 31,7 31,38

9 50,0 49,58

10 36,5 36,16

11 20,8 20,55

12 38,5 39,33

13 42,1 41,81

14 56,5 56,14

15 24,5 23,80

16 28,7 27,72

17 55,8 55,42

18 12,0 11,61 0,68 (s)

19 19,0 18,90 0,96 (s)

20 36,0 35,43

21 18,5 18,56 0,91 (d, 6,5)
22 34,0 33,33

23 28,0 25,46

24 45,7 45,13

25 28,9 28,70

26 19,5 19,63 0,84 (t, 7,6)
27 22,8 22,58

28 18,7 19,03 0,81 (d, 6,8)
29 12,0 11,73 0,83 (d, 6,8)
3-O-p-D-glucopyranoside

1 100,9 100,79 4,22 (d, 8,0)
2 73,2 73,42 2,90 (m)

3 76,2 76,67 3,12 (m)

4’ 70,0 70,08 3,02 (m)

5' 75,4 76,67 3,08 (m)

6 61,7 61,07 3,40 (m)

3,64 (dd, 6,0;10,0)

*6c cia daucosterol [9], *do trong DMSO-ds, °125 MHz, °500 MHz.

Hinh 2. Cdc tirong tac HMBC chinh cua hop chdt 1, 3
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4. Két luan

Tir cao chiét chloroform cua hoa du du dyc (Carica

papaya L.), bang cac phuong phap séc ky va cac phuong
phap phé NMR, MS két hop nhom tac gia da phan lap va
xéc dinh dugc ciu trac cua 3 hop chit héa hoc 1a rutin (1),
acid gallic (2), daucosterol (3).
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