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Céc bd phan clia cady mam xdi déu dwoc st dung 1am vi thubc chiva bénh. Qua mong chua
chin ¢6 vi chua, mau dé va cing. Acid ellagic trong qua cay mam xdi chira nhiéu hop chéat
tdt cho strc khde, cé kha nang chéng géc tw do hiéu qua. Hoat chat chira trong la cay c6
tac dung hoat huyét, thanh nhiét va tiéu viém rat tot. Phan lap cac hop chét c6 ngudn gbc
ttr thién nhién dé san xuét thwec phdm chirc ndng dé tim kiém, it tac dung phu, it doc tinh
duwoc cac nha khoa hoc hét strc quan tam. Bang phwong phap phan tich cong huwéng tir
hat nhan NMR, da xac dinh dwoc cAu trac phan ti triterpen da dwoc phan 1ap tlr cady mam
x06i. Bai bao phéan lap acid 2a, 3B, 19a, 24-tetrahydroxyolean-12-en-28-oic ttr cdy mam xoi

All parts of the breadfruit tree are used as medicinal herbs. The unripe fruit is sour, red, and
hard. Ellagic acid in the breadfruit contains many health-beneficial compounds that
effectively fight free radicals. The active substances in the leaves have a good blood
circulation, cooling, and anti-inflammatory effect. Scientists are very interested in isolating
natural compounds to produce functional foods that are easy to find, have few side effects,
and low toxicity. By nuclear magnetic resonance (NMR) analysis, the molecular structure of
triterpenes isolated from Rubus alceaefolius Poir. The article isolates 2a, 3B, 19a,
24-tetrahydroxyolean-12-en-28-oic acid from raspberries with molecular formula C3yH4g0s.

Tom tét:
€6 cong thirc phan tl 1a C3oH4g0s.
Tir khéa: Phan lap, chiét tach.
Abstract:
Keywords: Isolation, extraction.

1. PHAN MO PAU

Tén khoa hoc cua cdy mam x0i la Rubus
alceaefolius Poir. Cac bo phan cta cdy mam
x6i dugc sir dung lam cac vi thubc trong Y
hoc ¢6 truyén diéu tri bénh vé gan, tim mach,

duong huyét, chuyén hoa va bénh xwong khop.

Qua mong chua chin ¢6 vi chua, mau do va
climg, c¢6 huong vi thom ngon. Hau nhu toan
bo céc bo phan cua cay déu co thé st dung
dugc nhu qua dé an, canh 14 dung lam cac vi
thude [1 - 3].

Mot s6 chat nhu acid ellagic chia trong
qua cdy mam xdi c6 kha nang chéng oxi hoa,
trung hoa cac géc tu do sinh ra trong qué trinh
chuyén hoé céc chat trong co thé rat hiéu qua,
bao vé mang té bao. Ngoai ra trong qua mong
cing chuta cdc acid malic, acid citric,
anthocyanins, anthocyanins, a-tocopherol,
[-carotene va provitamin A carotenoid co tac
dung chdng 140 hoa, ngin ngira ung thu, loai
trir cac goc tu do lam thay doi ADN cua té bao,
khang viém va khang khuan rat manh mg. L4
cay ¢ tac dung hoat huyét, thanh nhiét, tan «
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va tiéu viém. Cay mam xoila loai cay dé
trong, phu hop véi khi hau néng am, coi nhu
la loai cay moc dai phd bién & nuéc ta. Cay
mam x0i la mot loai cay than leo, kich thudc
trung binh. Hau nhu cac bo phan cua cay déu
c6 gai nho tir than, canh, cudng 14 dén cubng
hoa. La cdy mam x0i la 14 don va c¢6 hinh tim.
MJi 14 ¢6 cudng dai, duong kinh khoang 5-15
cm. Hoa mam x6i moc thanh chum & nach 14,
c6 mau tring va c6 1dng. Qua cay Ia qua kép
va ¢6 dang hinh cau gébm nhiéu hach qua tu lai
gidng nhu dia x6i. Qua khi chin qua c6 mau
do tuoi. Qua c6 huong vi thom ngon. Canh, 1&
va qua cdy mam xdi déu duogc sir dung ding
lam céc vi thude trong y hoc ¢6 truyén [4].

Nghién ciru phan lap, tach chiét cac hop chat
qui ¢6 ngudn gbc tir thién nhién, dé san xuat
cac loai thuc pham chtc niang, day ciing la
nhitng hudng di méi ngay cang dugc quan
tam nhiéu. Boi tinh wu viét cua cac hop chat
nay la cd nguon gbc tir thién nhién, dé& tim
ngudn nguyén liéu, it tac dung phu, it doc tinh,
chia tri dwoc nhiéu bénh cho con nguai [4-6].

Céc bai thudc y hoc ¢o truyén co vai tro hét
suc quan trong cho viéc tim ra cac cong thuc
c6 chat luong, dé tir 6 c6 thé diéu ché ra cac
loai san pham duoc liéu chita cac bénh vé gan,
than, tim mach, tiéu duong, chong céc gbc tu
do tir c4c hop chét phan lap duoc tir ty nhién

[8].

Terpen cé cong thuc chung la (CsHg)n vai
n > 2, cau tric c6 thé phan chia thanh cac don
vi isopren. Con triterpen c6 khung carbon la
(is0-C5)¢. Céc triterpen phan bd rong réi trong
gidi thuc vat. Mot s6 hop chét triterpen c6 tac
dung khang khuan, khang nim, khang viém,
diéu hoa nai tiét, ha cholesterol méu va chéng
xo vira dong mach. Mot trong sé do 1a acid
20.,3[3,190.,24-tetrahydroxyolean-12-en-28-oic
chtra trong cdy mam xdi c6 hoat tinh chong
cac gbc tu do co tac dung rét tét cho suc khoé

con nguoi [6-8].

Bai bdo nay la két qua nghién ctu phan lap
acid
20.,3[3,190a,24-tetrahydroxyolean-12-en-28-oic
tir cdy mam xdi. Tur két qua nghién ciu s& 1a
co s& khoa hoc cho viéc ap dung vao thuc tién
cudc song.

2. PHUONG PHAP NGHIEN CcUPU
2.1. Chuan bi nguyén liéu

Thu hai 3 kg 1a cdy mam xdi tuoi tai Vuon
Quéc gia Cuc Phuong, Ninh Binh vao thang 5.
L4 cay mam x0i tuoi rira sach, cit nho va phoi
kho trong bong ram 3 ngay, roi tiép tuc duoc
say khd nhe & nhiét ¢ 50°C trong 48 h, rdi sau
d6 duoc nghién thanh bot min, thu dugc 456
gam la cdy mam x6i kho c6 do am 5%. Mau
bot 1a cdy mam x6i khé dang bot min dugc
mang di tién hanh cac thi nghiém phan tich.

2.2. Héa chat

Céac dung mdi duoc s dung gom: methanol;
etyl acetate, n-hexane, CHCls, axeton déu cua
hdng Merck, bac. H¢ dung mdi CHCIs/
MeOH/ etylacetat. H¢ dung moi n-hexan /
axeton / etylacetat. Cac dung méi dé ngam
chiét mau va st dung trong phuong phép sic
ky cot déu la cac dung mdi tinh khiét.

2.3. Phuwong phap thi nghiém

2.3.1. Chudn bj m4u phan tich

Mau 14 cdy mam xdi dé tién hanh phan tich tir
la cdy mam xdi khd duoc nghién thanh bot
min. Tur 3 kg 14 tuoi ta thu dugc 456 gam bot
min la cdy mam xoi kho.

2.3.2. Quy trinh chiét mau

Chiét ngam duoc st dung dé chiét nhu sau:
Véi 456 gam bot min 1a cdy mam x6i khd
duogc chia thanh 3 mé dé chiét. M&i me lay
khoang 152 gam mau dem ngam chiét lién tuc
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bang 500 ml dung mdi methanol & nhiét do
phong, trong thoi gian 48 h cho mdi mé. Loc
dé thu lay dung dich c6 mau xanh 14 dam.
Phan b4 con lai tiép tuc dem ngam trong
methanol dé tan thu chat chiét, mdi mé nhu
vay duoc chiét 3 1an. Sau 3 mé chiét thu duoc
750 ml dich dic cao chiét methanol. Dich nay
duoc dem c6 dudi dung mdi dudi &p suit thap,
dé tan thu dung madi. Cac dung mdi duoc st
dung la n-hexane va ethyl acetate cta hang
Merck, Buc, dap tng day da cac yéu cau cua
diéu kién chiét nhu: Dung méi chiét co do
tinh khiét cao, hoa tan tét cac chat phan tich,
nhung lai khdng hoa tan tét voi cac chat khac
c6 trong mau. Can bing chiét nhanh dat dugc
va thuan nghich, dé giai chiét duoc tét. Sy
phan 16p khi chiét phai rd rang, nhanh va dé
tach ra riéng biét cac pha.

2.3.3. Xtrly va chiét xuat mau 14 mam xoi

L4y 150 ml dich dic cao chiét methanol cua la
cay mam x6i cho vao binh tam giac 500 ml,
b sung thém vao 50 ml nudc cat, ding may
khudy tir khudy déu khoang 20 phut dé
khuéch tan déu. Sau d6 d6 vao phéu chiét,
thém khoang 200 ml n-hexane vao phéu chiét,
lic déu. Pé phan pha khoang 1 h, sau dé chiét
lay dich chiét n-hexane & phia trén. Can chiét
bén dudi tiép tuc dugc chiét vsi 200 ml
n-hexane dé thu dich chiét n-hexane. Lip lai
qua trinh chiét voi dung méi n-hexane 3 lan.
Dich chiét n-hexane qua cac lan chiét duoc
gom lai va c¢6 dudi dung moi duéi ap suat thap
thu duoc dich cao chiét n-hexane, cin thu
duoc 1a hop phan khong co gié tri.

Tiép tuc chiét phan dich chiét con lai & mdi
lan chiét n-hexane bang ethyl acetate. Dich
chiét con lai qua cac lan chiét véi n-hexane
dem di chiét véi 200ml ethyl acetate. Lap lai
quéa trinh chiét véi ethyl acetate thém 2 lan

nita. Dich chiét ethyl acetate qua cac lan chiét
duoc gom lai va ¢d dudi dung méi dudi ap
suit thap, thu duoc cao chiét ethyl acetate.

Hai loai dich cao chiét twong (ng la n-hexane
va ethyl acetate thu dwgc con lai cudi
cung duoc 250ml, tién hanh phan lap trén
sic ky cot voi chat hap phu 1a silica gel, véi
cac hé dung mdi CHCIls/MeOH/etylacetat va
n-hexan/axeton/etylacetat thu dugc 92 ml
dung dich duoc tach ra trong qua trinh sic ky.
Ro6i dem ¢d can dung dich nay thu dugc 1,05
gam chat bot mau tring.

2.4. Thiét bj nghién ciru

Thuc nghiém duoc thuc hién tai Trung tam
phan tich, Vién Hoa hoc Cong nghiép Viét
Nam. Sac ky cot vai chat hap phu 12 silica gel
pha thuong va pha dao. Silica gel pha thuong
cd co hat la 0,040-0,063 mm. Silica gel pha
dao ODS hoac YMC (30-50 um, Fulisilisa
Chemical Ltd.). Cac hat cua pha tinh duogc
phu bang pha tinh 1ong c6 thé lap day toan bo
thé tich bén trong dng hoac tap trung doc theo
thanh éng phia trong dé tao mot duong dan
ma&, khdng gigi han cho pha dong phan giira
cua 6ng (cot hinh dng ma). Su khéc biét vé
téc do di chuyén qua méi truong dugc tinh
theo thoi gian luu khac nhau ctia mau.

Thiét bi do diém néng chay Kofler micro -
hotstage ctia USA.

Pho khdi lwong (Electron Spray lonization
Mass Spectra) dugc do trén may AGILENT
1100 LC-MSD Trap caa Puc. Phé cong
huong tir nhan NMR: *H-NMR (500 MHz) va
BC-NMR (125 MHz) duoc do trén may
Bruker AM500 FT-NMR Spectrometer cua
Thuy S¥.

3. KET QUA VA THAO LUAN

Céc chat da phan 1ap duoc tién hanh phan tich
bang cac phuong phap phan tich hién dai nhu:
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Po diém néng chay, phuong phap phd cong
huong tr hat nhan *H- NMR (500 MHz) va
BC-NMR (125 MHz), phd khéi lugng ESI.

Hop chét thu dugc 1a chat rin két tinh tinh thé
mau tring, c6 diém nong chay 280 — 282°C.
Phé ESI, m/z: 505 [M+H]", C3Hs0s, m/z

487.2 [M-H,0+H]", 469.2 [M-2H,0+H]",
451.2 [M-3H,0+H]". Nhu vay, bing ESI-MS
hop chit da phan lap ¢ cong thac phan tir 1a
CaoH4g0g Va ¢6 khdi luong phan tir 1a 505,2
duoc thé hién trén hinh 1.
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Hinh 1. Phd ESI-MS hop chét CsoHas06

Phé cong huong tir hat nhan *H- NMR (500
MHz) va *C-NMR (125 MHz) duoc st dung
dé xac dinh céu trGc phan tir cia hop chat
bang d6 chuyén dich hda hoc va tuong tac
spin giira cac hat nhan tir véi nhau dugc thé
hién trén hinh 2 va 3 cho thay:

Phé 'H-NMR (500 MHz, MeOD), & (ppm):
0,93/1,98 (H,-1), 3,80 (1H, dt, J = 11,5, 4,5
Hz, H-2), 3,06 (H-3), 1,00 (H-5), 1,41/1,65
(H2-6), 1,33/1,51 (H-7), 1,79 (H-9), 2,27
(1H, dt, J = 1,5, 3,5 Hz, Ha-11/ 1,63 (Hy-11),
5,33 (1H, d, J = 3,5, H-12), 1,04 (H2-15), 1,98
(H,-16), 3,07 (H-18), 3,25 (1H, d, J = 4,0 Hz,
H-19), 1,63/1,75 (H2-21), 1,63/1,78 (H2-22),
1,24 (s, Hs-23), 3,39 (brs, Hs-24), 4,05
(d, J = 11,0 Hz, Hy-24), 0,97 (s, H3-25), 0,74
(s, H3-26), 1,29 (s, H3-27), 0,94 (s, H3-29) va
0,96 (s, Hz-30). Chi tiét duoc thé hién & trong
bang 1.

Phé C-NMR (125MHz, MeOD), & (ppm):
47,3 (C-1), 69,4 (C-2), 85,8 (C-3), 44,1 (C-4),

57,0 (C-5), 19,7 (C-6), 33,9 (C-7), 40,5 (C-8),
49,1 (C-9), 39,0 (C-10), 28,4 (C-11), 124,4
(C-12), 1444 (C-13), 42,4 (C-14), 293
(C-15), 24,9 (C-16), 46,4 (C-17), 44,9 (C-18),
82,3 (C-19), 35,8 (C-20), 29,2 (C-21), 33,7
(C-22), 23,6 (C-23), 66,1 (C-24), 17,1 (C-25),
17,4 (C-26), 25,0 (C-27), 182,1 (C-28), 28,5
(C-29) va 25,0 (C-30). Trén pho NMR cho
thiy: ngoai hai nhom hydroxyl (8y 3,80/8¢
69,4; o4 3,06/6¢c 85,8), mot nhém acid
8¢ 182,1, mot ndi ddi noi vong thé ba lan
(6c 144,4/54 5,33; d¢c 144,4), nhom CH,OH
v6i @6 dich chuyén hod hoc dic trung cho
nhom hydroxyl bac hai (6¢ 66,1/3,39 (1H, br
s)/ 405 (1H, d, J = 11,0 Hz). Trén phd
'H-NMR cua hop chét triterpen CsoHagOg, cO
su Xuat hién ctia 6 nhém metyl va déu 1a bac
bdn. Cac gia tri 8¢ 69,4 va 85,4 cia hai nhom
hydroxyl rit pht hop véi cac hop chat cé
cung khung pentacyclic ma c6 cac nhom
26-OH va B-OH.
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Hinh 2. Phé *H-NMR ctia hop chét CaoHas06
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Hinh 3. Phé **C-NMR ctia hop chét CaoHasOs

Phd C-NMR mot sb tin hiéu bi che khuat va
trung vao véi ving pic dung moéi, chung duoc
xac dinh chinh xac khi phé *C-NMR dan
rong duoc thé hién trén hinh 3. Két qua nay
duoc thé hién trén phd hai chiéu HSQC. Chi
tiét c4c gia tri d6 dich chuyén hoa hoc 8C va
S8H dugc thé hién trén bang 1 va phé HSQC
duoc thé hién trén hinh 4. Phé HSQC
(Heteronuclear Single Quantum Coherence) la

phé hai chiéu di hat nhan *H — *C. HSQC cho
biét su lién quan giira tin hiéu cua *H véi cac
tin hiéu cua **C. Phé HSQC cho biét thong tin
vé& nhitng proton *H dinh tryc tiép véi nguyén
tr 13C. O cac phd HSQC, chi nhiing tin hiéu
cua cac nhém CHn véi n > 1 méi thiy duoc.
Piéu d6 co nghia 1a khong c6 cac thong tin vé
nhitng C bac 4.

Ph6 HMBC (Heteronuclear Multiple Bond
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Correlation) 1a phé hai chiéu di hat nhan 1H —
13C. HMBC thé hién méi lién quan cua tin
hiéu proton 1H & mot nguyén tr °C véi tin
hiéu cia nguyén ti °C khéac & cach né 2, 3
lien két, do d6 c6 tén 1a twong tac xa. Phd
HMBC thé hién mdi twong tic cua ‘H voi
nguyén tir *C bac 2 va bac 3.

Trén phé HMBC vj tri ciia cac nhom thé va do
dich chuyén hoa hoc cua cac proton va cacbon
thé hién trén bang 1 va hinh 5, 6. Trén pho
HMBC, tuong tac cua H-3 (6 3,06) voi C-2
(6 69,4)/ C-4 (6 44,1)/ C-23 (5 23,6 va vai
C-24 (3 66,1). Ching to, hai nhdm OH phai
duoc gan tai C-2 va C-3. Tuong tac ctia H-18
(6 3,07) va C-28 (6 182,1) cing nhu cua H-22
(6 1,78) véi C-28 chang to nhém 28-COOH.
Nhom OH con lai tai C-19 boi tuong tac
HMBC gitra H-19 (8 3,25) vai C-20 (8 35,8),
C-21 (5 29,2) va voi C-17 (6 46,4). Suy ra
hop chat triterpen dwoc phan lap la acid
20.,33,190,24-tetrahydroxyolean-12-en-28-0i
c. TAt ca 29 vi tri déu tring khop, duy chi cé
gié tri tai C-22 c6 su chénh léch 3,8 ppm. Gia
tri 8c.22 =33,7 ctia hop chét 1a hoan toan phu
hop.

Trén phé HMBC, tuong tac ctia H-2 (8 3,80)
voi H-24 (5 4,05) va véi H-25 (5 0,97)
ching cung phia trong khong gian va do do la
H-2B (hay 2a-OH). Nhém 3B-OH dugc khing
dinh nho tuong tac gitra H-3 (6 3,06) vai H-23
(6 1,24). Thém vao d6, nhom 19a-OH ciing
dugc khang dinh boi twong tac cia H-19
(o 3,25) vai H-29 (8 0,94) va H-12 (3 5,33).
Vay cbng thirc phan tir cua hop chit triterpen
la C3oH4s06 €6 khung carbon la (iso-C5)s.
Triterpen nay c6 cong dung trong thuc té dé
san xuat thyc pham chiic nang trong diéu tri
va phong bénh, do d6 két qua nghién ctiu c6 y
nghia thyc tién.
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Hinh 7. CAu triic hoé hoc cha acid

2a,3B,190a,24-tetrahydroxyolean-12-en-28-oic

Hinh 6. Phd HMBC dan réng ctia CaoHasOs

C20H1806

Bang 1. Két qua phé NMR ctia hop chéat CsoHas06

C | 8cchatgdc | 8c; 125MHz | 8y ;500 MHz (J,Hz) | HMBCHto C NOESY
1 47,4 47,3 0,93 /1,98* 2
2 68,6 69,4 3,80 (1H, dt, 11,5, 4,5) Ha-24, H-25
3 85,7 85,8 3,06 (1H, d*) 2,4,23,24 Hs-23
4 43,9 44,1 -
5 56,5 57,0 1,00 *
6 19,4 19,7 1,41/1,65 *
7 33,6 33,9 1,33/1,51*
8 40,0 40,5 - 14
9 48,5 49,1 1,79*
10 38,5 39,0 -
11 28,8 28,4 2,27 (1H, dt, 10,5,
3,5)/1,63*
12 123,6 124,4 5,33 (1H, d, 3,5) 9, 14,18
13 144,9 144.4 -
14 42,1 42,4 -
15 29,1 29,3 1,04*
16 24,5 24,9 1,98*
17 46,0 46,4 -
18 44,8 44,9 3,07* 28
19 81,2 82,3 3,25 (1H, d, 4,0) 17, 20, 21 H-29, H-12
20 35,7 35,8 - -
21 28,3 29,2 1,63*/1,75*
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C | 8cchatgéc | &c; 125 MHz | 84 ;500 MHz (J,Hz) | HMBCHto C NOESY

22 29,9 33,7 1,63*/1,78*

23 24,1 23,6 1,24 (3H, s) 3,4,5,24

24 65,6 66,1 3,39 (1H, br s)/ 4,05 3,4,5,23
(1H, d, 11,0)

25 17,3 17,1 0,97 (3H, s) 1,5,9,10

26 17,5 17,4 0,74 (3H,s) 7,8,9, 14

27 24,8 25,0 1,29 (3H,5s) 12

28 180,9 182,1 - -

29 29,1 28,5 0,94 (3H,s) 19, 20, 30

30 24,8 25,0 0,96 (3H,s) 20, 21

* Tin hiéu bi che khuét

4. KET LUAN phap phan tich hién dai da xac dinh dugc cau
Pi phan lap dugc hop chét co tén hod hoc tric cua Triterpen duogc thé hién trén hinh 7.

theo

20.,303,190.,24-tetrahydroxyolean-12-en-28-oic

acid
Hop

(1]
(2]
(3]
(4]
(5]
(6]

(7]

(8]

danh phap quéc té IUPAC Ia ) ~ .

Két qua nghién ctu s€ 1a co so khoa hoc cho
va ¢ cong thac phan tir 13 CgHagOs.  Vi€C ap dung hop chat dugc chict xuat tur cay
chit nay c6 tinh acid. Bang cac phwong  MAam xdi vao thuc tién san xuat tai Viét Nam.
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