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TOM TAT

Ndp dm hoa déi (Nepenthes mirabilis) hay con goi la binh nudc ky
quan, thugc ho Nap am (Nepenthaceae), la mot lodi thyec vat it phé
bién, viing phén bé hep va thanh phan héa hoc chiu anh hwéng béi
nguon dinh dudng tir dong vdt ma ching tiéu thu dwoc. Trong nghién
cuu nay, viéc phan Ildp thanh cong cdac hop chat da duoc thuc hién
bang ky thudt sdc ky cot cé dién tir lodi Nap dm hoa déi sinh truong
o dao Phu Quoc tinh Kién Giang, Viét Nam. Cac phwong phdp phan
tich dit liéu pho nghiém hién dai dwoc ap dung nhu pho cong huong
tir hat nhan (NMR), phé khoi lwong (ESI-MS va HR-ESI-MS) va i pho
hong ngoai (FT-IR). Bén canh do, cau tric cua cac hop chat béo
mach dai lan dau tién dwoc phan ldp ti ho cdy Nepenthaceae (ho
Ndp dm) ciing da dwoc xdc dinh trong nghién ciru gom: phytyl
hexadecanoate (1), glyceryl-1-tetracosanoate (2) va behenyl alcohol
(3). Ngodi ra, viéc phdn ldp dd dwoc tién hanh va xdc dinh dwoc cau
triic mét hop chat thudc nhém triterpenoids la lupenone (4).

Tir khéa: Chdt béo, mach dai, Niap am, phan ldp, Phii Quéc
ABSTRACT

Nepenthes mirabilis (Nepenthaceae family) is a rare plant species
with an endemic distribution and chemical composition altered by
nutritional sources from the small animals they digest. This study
successfully isolated compounds using column-chromatography
techniques from the Nepenthes mirabilis species growing on Phu
Quoc Island, Kien Giang province, Vietnam. According to modern
spectroscopy analysis methods, including nuclear magnetic
resonance spectroscopy (NMR), electrospray ionization mass
spectrometry (ESI-MS and HR-ESI-MS), and Fourier transform
infrared spectroscopy (FT-IR), this study has elucidated the long-
chain aliphatic compounds structures isolated for the first time from
the Nepenthaceae family: phytyl hexadecanoate (1), glyceryl-1-
tetracosanoate (2), and behenyl alcohol (3). Besides, Lupenone (4),
a triterpenoid group, was also isolated from Nepenthes mirabilis.

Keywords: Aliphatic, isolation, long-chain, nepenthaceae, Phu
Quoc island
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1. GIOI THIEU

Trong gi6i thuc vat, qua trinh tong hop cac hop
chat hitu co dién ra lién tuc theo nhitng chu trinh da
dugc thiét 1ap sin. Nhimg hop chét nay khong chi la
thanh phan cdu tao nén cac ‘md, ma con la cac chat
chuyén hoa trung gian thir cép, dong vai trd cap thlet
trong viéc duy tri sy song. Chinh sy da dang vé cau
tric cua cac hop chét thién nhién di tao nén su khac
biét vé& hoat tinh sinh hoc & mdi loai dugc lidu
(Nguyen et al., 2015a).

Theo cac nghién ciru trude day, thd nhudng va
khi hau 14 hai yéu t chinh tac dong dén thanh phén
héa hoc ¢ cac loai thuc vat (Singh et al., 2015; Taub
et al., 2010). Tuy nhién, thién nhién van c6 mot sd
ngoai 1§, cac loai thyc vét thudc ho Droseraceae (ho
Gong v0), Nepenthaceae (ho Nip 4&m),
Sarraceniaceae (ho Nip 4m Tan thé gidi),
Lentibulariaceae (ho Nhi can), Drosophyllaceae
(ho Gong v6 Iberia) va Cephalotaceae (ho Nép 4m
Uc) 1a nhitng loai cay c6 kha ning bét va tiéu hoa
con trung hodc cac dong vat nhd thanh chat dinh
dudng cho ban than ching (Gianandrea et al., 2024).
Vi vay, thanh phan héa hoc ciia nhiing loai ciy nay
bi anh huong boi cac loai dong vat ma chung tiéu
thyu. Didu nay minh chimg cho viéc nghién clru & cac
ho cay ké trén, du cting mot loai, nhung nguon cung
cép dinh dudng khac biét thi lai c6 thanh phan hoa
hoc dac trung khac nhau (Luna-Samano et al.,
2024). Trong nghién ctru nay, thanh phan héa hoc
ctia loai Nap 4m hoa ddi (Nepenthes mirabilis) hay
con goi la binh nudc ky quan hodc tru lung thao,
thugc ho Nepenthaceae (ho Nip 4m) sinh truong &
dao Pht Qudc, tinh Kién Giang, Viét Nam dugc tap
trung xac dinh. Nép 4m hoa d6i khong chi 1a mot
loai thue vat doc ddo voi co ché bat mdi dic biét, ma
con 1a mot ddi twong nghién ctru quan trong trong
linh vyc hoa hoc thyc vat. Véi vi tri dia ly dac trung,
két hop cung th6 nhudng bazan mau md va khi hau
nhiét doi nong 4m, dao Phu Quoc s6 hiru da dang
nhimg quén thé con tring tuong ddi phat trién tach
biét voi dét 1ién (Nguyen, 2022). Chinh vi nhimng
diéu kién dic biét do, loai Nip 4m hoa d6i dugc
hudng dén trong nghién ctru nay von di it cac bao
cdo vé thanh phﬁn héa hoc, nay cang dac biét hon
béi cac yéu t6 tyr nhién ma dao Phi Qudc mang lai.
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Hinh 1. Anh miu vét thye té ciia Nap 4Am hoa
doi tai ddo Phu Quoc, tinh Kién Giang, Viét
Nam

O céac nghién ctru trude day khi dugc thyc hién
v& thanh phan héa hoc cua loai Ndp 4m hoa doi, mot
$6 hop chét c6 d0 phan cuc trung binh dén cao thudc
nhém flavonoids, phenolic, naphthoquinone va
naphthoquinone glucoside nhu: nepenthone F,
nepenthone G, nepenthoside A, nepenthoside B, cis-
isoshinanolone, droserone, plumbagin, 3-methoxy-
7-methyljuglone, 2-methoxy-7-methyljuglone,
nepenthone C, S-D-glucopyranoside (19), icariside
D1, phenethyl rutinoside, quercetin (22), quercitrin,
kaempferol-3-O-a-L-rhamnoside (24), quercetin 3-
O-f-D-glucuronide,... dd dugc xac dinh. Ngoai ra,
mot $6 hop chét cling dugc ghi nhén hi¢u qua khang
oxy hoa, chdng viém va trc ché thu thé nuclear factor
kB ligand (RANKL) gay huy xuong (Nguyen et al.,
2015a; Nguyen et al., 2015b; Phan et al., 2015). Tuy
nhién, chua c6 nghién citu nao dugc thyc hién vé
cac hop chit thugc nhém phan cyc yéu o loai nay,
dic biét 1a cac chat béo mach dai, von kho phan lap
dugc boi cau tao va cac twong tic qua lai ciia chung
v6i nhau hodc véi cac nhom chat khac (Rodriguez-
Gonzalez et al., 2022; Damien et al., 2016). Hon
nita, ching ciing d& bi phan huy boi cac yéu t6 tac
dong bén ngoai, dac biét 1a nhi¢t d¢ (Rutger et al.,
2000). Do d6, nham tim hiéu rd hon vé co ché sinh
hoc, ddng thoi khai phé tiém nang Umg dung trong y
hoc, viéc phén lap va xac dinh cau tric cac hop chat
béo mach dai tir loai Nép 4m hoa dbi sinh truéng &
dao Phu Qudc, tinh Kién Giang, Viét Nam da duogc
thuc hién trong nghién ctru bang cach s dung k§
thuat sic ky cot cd dién két hop véi cac phuong phap
phé nghiém hién dai nhu phd cong hudng tir hat
nhan (NMR), phé khéi lvgng (MS), phd hong ngoai
(FT-IR). Két qua nghién ctru nay khong chi dong
g6p vao viéc bao ton va hiéu biét vé loai thuc vat
quy hiém cua Viét Nam, cu thé 1a & ddo Phu Qudc,
ma con mé ra nhiing hudng di méi trong viée khai
thac va ung dung cac hop chét tu nhién tir thuc vat.
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2. PHUONG PHAP NGHIEN CUU
2.1. Héa chit va thiét bi

Hoéa chit: silicagel 60H (Merck, Duc), TLC
silicagel 60-F2s4 (Merck, Dtrc). Cac dung moi hiru
co: n-hexane, ethyl acetate, methanol, chloroform
(Chemsol, Viét Nam), Phosphomolydic acid
(Shanghai  Zhanyun, Trung Qudc), Vanillin
(Shanghai Zhanyun, Trung Qudc), Sulfuric acid
(Xilong, Trung Qudc).

Thiét bi: Ph6 cong hudng tir hat nhan (NMR) va
phd khéi lugng (ESI-MS) duoc do tai Vién Hoa hoc
- Vién Han 1am Khoa hoc va Cong nghé Viét Nam,
phé khéi lugng (HR-ESI-MS) dugc do tai Vién
Khoa hoc Ung dung - Vién Cong nghé Hoa hoc, phd
hong ngoai (F T-IR) duoc do tai Khoa Khoa hoc Ty
nhién, Pai hoc Can Tho.

2.2. Nguyén li¢u

Nip 4m hoa d6i (phan trén mat dt) dwoc thu hai
tai dao Phu Qudc, tinh Kién Giang, Viét Nam. Mau
dugce dinh danh tai B mon Sinh hoc, Khoa Khoa
hoc Ty nhién, Pai hoc Can Tho va luu giit tai phong
thi nghiém Hoa duoc (Toa nha Cong ngh¢ cao, Dai
hoc Can Tho). Nguyén liéu tuoi duge xu Iy va sdy
kho ¢ nhiét d6 55°C. Sau khi sy kho, nguyén liéu
duoc nghién nhuyén va bao quan & nhiét d6 4°C. Do
am duoc lidu duge xac dinh véi két qua 1a 8,66
0,42% theo huéng din cta Dugc dién Viét Nam V
(Ministry of Health., 2017).

Bot nguyén liéu (7 kg) dugc tién hanh ngdm dam

trong dung moi methanol trong 24 gi¢. Dich chiét
duoc co quay dudi ap suat kém thu dugce 1700 g cao
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cpiét methanol Nap 4m hoa d6i (hiéu suat chiét cao
tong 1a 24,29%) (Do et al., 2011).

Viée chiét 16ng-1ong cao methanol Néap 4m hoa
d6i v6i n-hexane dugce thue hién. Dich chiét duoc co
quay dudi ap suit kém thu dwoc 101 g cao phan
doan n-hexane (hiéu suét chiét cao phéan doan n-
hexane 1a 5,94%) (Nguyen et al., 2017).

2.3. Phin lap cac hop chit tir cao phin doan

n-hexane ciia ciy Nip 4m hoa ddi

Trong nghién ctru nay, cac k¥ thuat sic ky cot co
dién voi silicagel va sic ky 16p mong pha thuong da
duogc ap dung (Huynh et al., 2023; Tran & Phan,
2024) Cao phan doan »n- hexane (101 g) dugc tach
bang sac ky cot duong kinh @ = 7 cm, rira giai bang
n-hexane: ethyl acetate: methanol 100:0:0 dén
0:0:100 dé thu dugc 7 phan doan (H1-H7).

Phén doan H2 (3,7 g) dugc tién hanh khao sat
sic ky cot duong kinh @ = 3 cm v6i dung mai rira
giai c6 d6 phan cuc ting dan n-hexane: ethyl acetate
100:0 dén 0:100, thu duoc 8 phan doan twong g
v6oi H2.1 — H2.8.

Phén doan H2.1 (151 mg) (cho nhiéu vét tach roi
nhau trén sic ky 16p mong) duoc chon dé tién hanh
sdc ky cot dudong kinh @ = 0,5 cm véi dung méi rira
gii 1an lugt 1a n-hexane va ethyl acetate thu duoc 4
phan doan tuwong Gmg véi H2.1.1 — H2.1.4. Sic ky
16p mong thiy phan doan H2.1.3 c6 xuat hién vét
mau xanh dwong (thudc hién hinh vanillin/H,SO4
10% trong ethanol), hé¢ dung moi n-hexane:
chloroform 97:3 véi gia tri Ry= 0,83 thu duoc hop
chit 1 (22 mg, rira giai bang n-hexane) dang sap,
mau tring.

Phin doan

Phéan doan H1 21

Hop chit 1

Phiin doan

Phén doan H2 I— H2.2

Hop chit 4

Chiét 16ng 16ng
v6i n-Hexane

Negam dim véi
Methanol

Thu hai va xi
Iy

e —

Sac ky cdt pha |/

thwong

Phén doan
H2.3-H2.8

Phén doan H3

Phén doan H4-
H7

Hop chit 3

Hinh 2. So d6 diéu ché cao chiét va phan Iap cac hop chit béo mach dai tir cAy Nip 4m hoa déi

O phén doan H2.2 (2,24 g) thay c6 xudt hién két
tinh, thu 14y két tinh va tinh sach nhiéu lan bang cac
dung mdi c6 dd phan cuc khac nhau. Séc ky 16p
mong cua chit két tinh thdy xuat hién vét tron, & co
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1an mot tap nhé kém phan cuc hon. Thuc hién sdc
ky ¢t véi duong kinh @ = 1 cm, ¢ hé¢ dung méi n-
hexane:chloroform 99:1 thu dugc hop chit duy nhét,
¢6 dang két tinh hinh kim, khong mau, ky hiéu l1a
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hop chét 4. Sic ky 16p mong véi thude hién hinh
vanillin/H>SOs 10% trong ethanol, giai ly trong
dung moi n-hexane: ethyl acetate 95:5 khi gia nhiét
1én cho vét mau vang sau d6 nhanh chéng chuyén
thanh mau xanh duong, gia tri Rf = 0,67.

Phan doan H3 (7,2 g) sau khi dugc Iuu trit trong
diéu kién lanh & 4°C théiy ¢ xuét hién két tinh mau
trang. Két tinh dugc thu lay, lam sach va két tinh lai
nhidu lan trong dung moi dichloromethane va
chloroform. Cudi cuing tién hanh sic ky cot ho @ =
1 cm, h¢ dung méi gidi ly ¢t la chloroform thu dugc
hop chit 2 (35 mg) ¢6 mau tring, dang bot min. Két
qua sic ky 16p mong co Ry= 0,54 khi giai ly trong
hé dung méi n-hexane: ethyl acetate 50:50 cho mot
vét mau xanh dwong vé&i thuéc hién hinh
phosphomolydic acid/ethanol 70°.

Phan dich sau khi thu 1iy két tinh & phan doan
H3 duoc tién hanh khao sat sic ky cot voi dudong
kinh ¢gt ® = 3,5 cm, dung moi rira giai 1a n-hexane:
ethyl acetate c6 do phan cuc tang dan tir 100: 0 dén
0:100, thu dugc 5 phan doan twong trng voi H3.1-
H3.5. Trong d6 phan doan H3.2 (576 mg) dugc tién
hanh sic ky 16p mong thay xuét hién vét tron xanh
tim, o ¢ 1an mot tap nho. Viéc phan doan nay dugc
tién hanh sic ky cot véi duong kinh cot ® = 2 cm,
hé dung moi n-hexane: ethyl acetate véi d6 phan cuc
tang dan tir 100:0 dén 0:100, thu dwoc 4 phan doan.
O doan H3.2.2 duoc ria giai voi h¢ dung méi n-
hexane: ethyl acetate 90:10, khéi lugng 117 mg, cho
két qua sic ki 16p mong cho mot vét duy nhat, tron,
khong con 1an tap chat, mau xanh duong (R/= 0,43
khi giai ly trong hé dung moi n-hexane: ethyl acetate
80:20, thuéc hién hinh  phosphomolydic
acid/ethanol 70°) dugc ky hiéu 14 hop chét 3 (dang
bot mau trang).

Hop chat 1 c6 dang sap, mau tring duc.
ESI-MS(+): m/z = 5353 [M+H]" (CisH7002).
FT-IR (Vinax, KBr, cm™): 2923 (-CH3, —CH,); 2855
(-CH); 1737 (>C=0); 1275 (-C-0O). 'H-NMR
(600 MHz, CDCls, 6, ppm, J/Hz): 5,33 (1H, td, J =
1,2 Hz; J = 7,2 Hz, H-2"); 4,59 (2H, d, J = 7,2 Hz,
H-1'); 2,29 (2H, 1, J = 7,8 Hz, H-2); 2,01-1,99 (2H,
m, H-4"); 1,69 (3H, s, H-20"); 1,63-1,51 (2H, m, H-
3); 1,40-1,04 (m, H-4 dén H-15, H-5' dén H-15";
0,89-0,84 (15H, m, H-16, H-16', H-17', H-18', H-
19'). BC-NMR (150 MHz, CDCl;, J, ppm): 173,9
(C-1); 142,6 (C-3"); 118,2 (C-2"; 61,2 (C-1"; 39,9
(C-4'); 39,4 (C-14'); 37,4 (C-10'); 37,4 (C-8'); 37,3
(C-12"; 36,6 (C-6"); 34,4 (C-2); 32,8 (C-11"; 32,7
(C-7'); 31,9 (C-3); 29,5 (C-4); 29,2-29,7 (C-5 dén C-
15); 28,0 (C-15"); 25,0 (C-5'); 24,8 (C-13"); 24,5 (C-
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9); 22,7 (C-16"); 22,7 (C-20"; 19,8 (C-18"; 19,7 (C-
19; 16,4 (C-17"; 14,1 (C-16).

Hop chat2 co dang bot, vo dinh hinh, mau tréng.
ESI-MS(+): m/z= 4434 [M+H]" (Cy7Hs404).
FT-IR (Vinax, KBr, cm™): 3305 (-OH); 2917 (-CH3,
—CH>); 2849 (-CH); 1730 (>C=0); 1201 (-C-0).
'H-NMR (600 MHz, CDCl;, J, ppm, J/Hz): 4,21
(1H, dd, J=4,8 Hz, J= 12 Hz, H-1a), 4,15 (1H, dd,
J=06,0 Hz, J = 11,4 Hz, H-1b); 3,93 (1H, brd, J =
4,2 Hz, H-2); 3,71 (1H, m, H-3a); 3,60 (1H, m, H-
3b); 2,35 (2H, ¢, J=7,2 Hz, H-2"); 1,63 (2H, brs, H-
3"; 1,30-1,25 (m, H-4' dén H-23"); 0,88 (3H, £, J =
6,6 Hz, H-24"). BC-NMR (150 MHz, CDCL, J,
ppm): 174,4 (C-1"); 70,3 (C-2); 65,2 (C-1); 63,4 (C-
3); 34,2 (C-2"); 31,9-29,1 (C-4' dén C-22'); 24,9 (C-
31; 22,7 (C-23"); 14,1 (C-24").

Hop chat3co dang bot, vo dinh hinh, mau tréng.
HR-ESI-MS(-): m/z= 3263615 M-, m/z=
325,3151 [M-H]™ (C22Hs60). FT-IR (vmax, KBr,
cm'): 3436 (-OH); 2919 (-CH;, —CH,); 2848
(-CH). 'TH-NMR (600 MHz, CDCl;, 6, ppm, J/Hz):
3,64 (2H, ¢, J = 6,6 Hz, H-1); 1,56 ( m, H-2);
1,36-1,26 (m, H-3 dén H-21); 0,88 (3H, ¢, J = 7,2
Hz, H-22). BC-NMR (150 MHz, CDCl;, J, ppm):
63,1 (C-1); 32,8 (C-3);31,9-29.4 (tir C-4 dén C-21);
14,1 (C-22).

Hop chit 4 c¢6 dang tinh thé hinh kim, khong
mau. FT-IR (Vinax, KBr, cm™): 2939 (-CH3, —CHb>);
1704 (>C=0); 1456 va 1380 (dao dong bién dang
—CH3, —CH,). 'TH-NMR (600 MHz, CDCls, 6, ppm,
J/Hz): 4,70 (1H, d, J = 2,4 Hz, H-29b); 4,57 (1H, m,
H-29a); 1,68 (3H, s, H-30); 1,07 (3H, s, H-24); 1,07
(3H, s, H-26); 1,02 (3H, s, H-23); 0,96 (3H, s, H-
27); 0,93 (3H, s, H-25); 0,80 (3H, s, H-28).
BC-NMR (150 MHz, CDCls, &, ppm): 218,1 (C-3);
150,8 (C-20); 109,4 (C-29); 54,9 (C-5); 49,8 (C-9);
48,2 (C-18); 48,0 (C-19); 47,3 (C-4); 43,0 (C-17, C-
14); 40,8 (C-8); 40,0 (C-22); 39,6 (C-2); 38,1 (C-
13); 36,9 (C-10); 35,5 (C-16); 34,1 (C-1); 33,6 (C-
7); 29,8 (C-21); 27,4 (C-15); 26,7 (C-23); 25,2 (C-
12); 21,5 (C-11); 21,0 (C-24); 19,7 (C-6); 19,3 (C-
30); 18,0 (C-28); 16,0 (C-26); 15,8 (C-25); 14,5 (C-
27).

3. KET QUA VA THAO LUAN

Céc hop chat dugc phan lap tir cao n-hexane ctia
cay Nép 4m hoa d6i bao gom hai ester cua acid béo
(1), (2) va mot hop chat alcohol béo (3). Ciu tric
clia cac hop chét nay, dugc trinh bay & Hinh 3, da
duogc lam sang to thong qua phuong phap phan tich
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dir liéu pho 1D-NMR, IR, MS, két hop véi viée so
sanh dir li€u pho da dugc bao cao trude do.

Phd FT-IR (Vinax, KBr, cm™) ctia hop chit 1 cho
thdy van dao dong tai 2923 cm! va 2855 cm! 1a dao
dong hoa tri cia nhom —CHs, —CH, va —CH. Van
dao dong cua nhém carbonyl (>C=0) tai 1737 cm’!
va nhom —C-0O tai 1275 cm™’. Budc dau du doan
dugc déy 1a pho nghiém ctia mot ester. Dua trén pho
khéi luong ESI-MS du doan cong thirc phan tir cia
hop chét 1 1a C3sH700 dua trén dinh ion phan tir tai
m/z 5353 [M+H]". Phé 'H-NMR (600 MHz,
CDCls, d, ppm, J/Hz) ctia hop chat 1 cho thiy cac
tin hi€u dac trung ciia mét terpenoid alcohol mach
hé. Cac miii tin hiéu doublet chdng chéo nhau tai vi
tri o 0,89 — 0,84 ppm (m) 1a tin hi¢u cua cac nhom
methyl. C6 mot mili tripplet-doublet tai ou 5,33 ppm
(1H, #d, J=1,2 Hz; J = 7,2 Hz). Day la tin hiéu cua
proton olefinic dang ghép cap véi mot nhém
methylene va cé ghép allylic (allylic coupling) véi
nhom methyl ké can, tuong tmg véi dc 118,2 ppm.
Trong phd cong huong tir hat nhan NMR, cac tin
hiéu chiu anh huong bai lién két allylic rat phd bién,
nhung thuong rat yéu va bi nhidu trén phd do do tap
chét (Ravichandiran et al., 2023; William & Timo,
2009). Tuy nhién, tin hiéu mii tripplet—doublet nay
rat rd rang & hop chét 1. Miii tin hiéu doublet tai vi
tri & Jdu 4,59 ppm (2H) twong tng voi dc 61,2 ppm
1 tin hidu ctia proton methylene c6 lién két truc tiép
véi oxygen, dang ghép cdp vdi mdt proton olefinic
c6 hang s6 ghép cip J = 7,2 Hz, ddy nhém
methylene cua allylic alcohol bac mdt dugc ester
hoéa. Céc tin hi¢u trén hoan toan twong dong véi mot
nghién ciru trude ddy, cho thay day 1a céac tin hiéu
ddc trung ctia hop chat phytol bi ester hoa (Gianluca
etal.,2011). Phd 3C—NMR cua hop chit 1 cho thiy,
tai vi tri oc 173,9 ppm 1a tin hi€u ctia carbon nhom
carbonyl. Tai vi tri dc 142,6 ppm Ia tin hi¢u cua
carbon olefinic bac 4. Mili tin hiéu singlet tai vi tri
ou 1,69 ppm (3H) 1a tin hi€u ddc trung cua nhom
methyl c6 lién két voi nhom vinyl. Cac tin hiu tai
vi tri du 1,39 — 1,04 ppm tuong Gng véi dc 29,7 —
29,2 ppm, c6 cuong do rit manh cua cac proton
methylene chong chéo 1én nhau, day 1a cac tin hi¢u
dic trung cua chudi alkyl mach dai. C6 thé thay hop
chat 1 1a mot ester ctia chit béo mach dai. Tir cac dit
liéu ph6 nhu FT-IR, NMR va ESI-MS va so sanh
v6i dir liéu phd da duoc cong bd trude d6 (Nguyen
et al., 2019), du doan cu trac clia hop chat 1 1a
phytyl hexadecanoate. Day 1a hop chat lan dau tién
dugc phan 1ap trén ho Nepenthaceae (ho Nip am).
Trong mot nghién ciu trudc day, phytyl
hexadecanoate co kha ning trc ché dong té bao
HCT-116 (té bao ung thu dai tryc tring & nguoi) va
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dong té bao SF-295 (té bao ung thu u nguyén bao
than kinh dém & nguoi) (Damasceno et al., 2019).

Két qua phan tich dir liéu pho FT—-IR (Vmax, KBr,
cm') ciia hop chat 2 nhan thdy van dao dong bau
cta nhém —OH tai vi tri 3305 cm™'. C4c tin hiéu
con lai twong tw nhu hop chét 1, tai vi tri 2917 cm’!
va 2849 cm’! 1a dao dong hoda tri ctia nhém —CHs,
—CH; va —CH, van dao dong cua nhém carbonyl
(>C=0) tai 1730 cm™! va nhém —C-O tai 1201 cm-
I, Budc dau dy doan dugc hop chit 2 ¢6 nhém chirc
ester va hydroxyl. Dya trén dinh ion phén tir tai m/z
4434 [M+H]* & phé khéi lugng ESI-MS c6 thé du
doan duoc céng thirc phéan tir cua hop chat 2 1a
C27Hs5004. Ph 'TH-NMR (600 MHz, CDCls, 9, ppm,
J/Hz) ctia hop chét 2 cho thay c6 mot hé thong ghép
tuong dbi phrc tap boi cac proton oxymethylene cia
glycerol. Cu thé, proton tai vi tri ou 4,21 (1H, dd, H-
la) v6i hing s6 ghép 1a.J=4,8 Hz va J= 12 Hz dang
ghép cap véi mot proton nim trén cung mdt carbon
tai vi tri ou 4,15 (1H, dd, J = 6,0 Hz, J=11,4 Hz, H-
1b) va ghép cap vai proton khéc trén carbon ké can.
Proton tai vi tri ou 3,93 (1H, brd, J = 4,2 Hz, H-2)
c6 dang miii broaddoublet, sy ché miii tin hi¢u
khong thuc sy 13 rang do xung quanh cé nhiéu
proton khong tuong duong vé tir. Proton tai vi tri Jy
3,71 (1H, m, H-3a) va 3,60 (1H, m, H-3b) 1a hai
proton nam trén cung mdt carbon, tuwong ty nhu trén,
cac tin hiéu ciing khong ché miii rd. Nam proton nay
twong Gng voi cac carbon tai vi tri dc 65,18 ppm,
63,35 ppm va 70,3 ppm. Ngoai ra, con cé miii tin
hiéu proton tai on 2,35 ppm (2H, ¢, J=7,2 Hz) 1a cla
proton methylene ké c4n nhém carbonyl tuong img
voi carbon tai vi tri dc 34,2 ppm. Tin hi€u proton
methyl dau manbh tai oy 0,88 ppm (3H, 7, /= 6,6 Hz)
tuong trng vai carbon tai vi tri dc 14,1 ppm. Tuong
tu hop chét 1, céc tin hiéu proton tai dg 1,35 ppm
dén i 1,30 ppm bi chong chéo 1én nhau 14 tin hi¢u
thudng thiy cia cia chudi alkyl mach dai, cac tin
hiéu nay twong ung vdi carbon tai vi tri dc 31,9 ppm
dén ¢ 29,1ppm. Nhan thay hop chét 2 1a mot ester
ctia chit béo mach dai véi glycerol. Sau khi phan
tich cac dir liéu phé nhu FT-IR, NMR va ESI-MS va
so sanh v6i dir liéu phd da duge cong b trude do
(Nasim et al., 1999), du doan céu tric ciia hop chat
2 1a glyceryl-1-tetracosanoate, hop chét nay lan dau
tién duogc phan 1ap trén ho Nepenthaceae (ho Nap
4m). Két qua & mot nghién ctru vé hoat tinh sinh hoc
cuia glyceryl-1-tetracosanoate cho thay hop chat nay
¢6 kha ning khang té bao ung thu biéu mo gan, kha
nang khang viém dugc biéu thi bé‘mg su e ché NO
va kha ning khang oxy hoa chdng lai cac goc ty do
DPPH (Gamal-Eldeen et al., 2007).



Tap chi Khoa hoc Pai hoc Can Tho Tdp 61, S6 44 (2025): 61-68

Dit liéu phd FT-IR (vmax, KBr, cm™) ctia hop Phd FT-IR (Vinax, KBr, cm™) cua hop chét 4 ¢6
chit 3 nhan thy cac tin hiéu twong ty nhu hop chat dao dong tai vi tri 2939 cm™ 1a dao dong hoa tri ciia
1 va 2 nhung thiéu di mot vai van tin hiéu. Cu thé, —CHj3, —CHp—, dong thoi, giao dong bién dang cua
van dao dong bau cua nhém —OH tai vi tri 3436 nhom nay cling xuét hién tai vi trf 1456 cm!; 1380
cm!, tai vi tri 2919 cm’! va 2848 cm™! 1a dao dong cm’!. Van nhon tai vi tri 1704 cm™ 1a dao dong cla

hoa tri cia nhom —CHs, —CH, va ~CH. Budc dau du nhém >C=0. O ving tir truong cao phd 'H-NMR
doan duogc hop chat 2 ¢c6 nhom alcohol. Dya trén (600 MHz, CDCl3, 0, ppm, J/Hz) ctia hop chat 4 c6

dinh ion phéan ti tai m/z=325,3151 [M—-H] va m/z= su xuét hién cac tin hiéu phure tap, ché)ng chéo nhau
326,3615 [M]" ¢ pho khéi lugng ESI-MS c6 thé du cua nhom hop chat steroids hodc triterpenoids.
doan dugc cong thirc phan tir ciia hop chat 2 1a Ngoai ra, ¢ vung nay cting hi¢n dién céc tin hi¢u

C2:Hy60. Phd 'TH-NMR (600 MHz, CDCl;, J, ppm, singlet ciia cac nhom methyl tai vi tri ou 0,80 ppm
J/Hz) ctia hgp chat 3 cho thay c6 mii tin hi¢u proton (3H, 5), du 0,96 ppm (3H, s), ou 0,93 ppm (3H, s),
tai ou 3,64 ppm (2H, ¢, J = 6,6 Hz) la cla proton ou 1,02 ppm (3H, s), 1,68 (3H, s), riéng vi tri ou 1,07
methylene ké can nhom hydroxyl twong tmg véi ppm (6H, s) c6 cuong d6 tin hiéu manh cua hai
carbon tai vi tri dc 63,1 ppm. Gidng véi hop chét 2, nhém methyl chong chéo nhau. Cac proton methyl
tin hiéu proton methyl dau manh tai du 0,88 ppm nay tuong tmg vdi dc 26,7; dc 21,0; dc 15.8; dc 16,0;
(3H, 1, J = 6,6 Hz) twong tng vi carbon tai vi tri dc oc 14,5; 0c 18,0 va 5c‘ 19,3 ppm. Ton tai hai tin hi¢u
14,1 ppm. Céc tin hiéu proton tai oy 1,36 ppm dén cua proton olefinic dau mach tai vi tri on 4,57 ppm
ou 1,26 ppm bi chéng chéo 1én nhau, twong ing véi (1H, m) va éu = 4,70 ppm (1H, d, J = 2,4 Hz) tuong
carbon tai vi tri dc 31,9 ppm dén d¢ 29,4 ppm, day mg v6i oc 150,8 ppm va dc 109,4 ppm. Tuong tu

la tin hiéu thuong thy cita cita chudi alkyl mach dai. ~ hop chat 1, ¢6 hién tugng ghép cap allylic voi nhom
Hop chét 3 duoc nhan thdy 1a mot alcohol béo mach. ~ methyl lan can, tuy nhién, mii tin hi¢u nay thé hi¢n
Dua trén két qua phan tich cac di liéu phd nhu FT-  khong rd (mii multiplet) giong nhu cac nghién ciru

IR, NMR va ESI-MS va so sanh v6i dit liéu phé da khac (Ravichandiran et al., 2023; William et al.,
dugc cong bd trude d6 (Sushama et al., 2008), ciu 2009). Pho PC-NMR (150 MHz, CDCl;, d, ppm)

trac ctia hop chét 3 ¢ thé dugce du doan 1a behenyl cua hop chat 4 con thé hién tin hi¢u dac trung cua
alcohol. Pang chii ¥, hop chat nay ciing 14 1an dau mét nhom chire ketone tai vi tri dc 218,1 ppm. Tur
tién dugc phan lap trén ho Nepenthaceae (ho Nép dir liéu ph6 FT-IR va NMR cho thay hop chat 4 1a
4m). Két qua dugc dua ra tr mot nghién ciu da mat triterpene va cho két qua trung khép khi duoc
chimg minh hoat tinh khang virus cta behenyl so sanh voi dir liéu pho cua lupenone trong nghién
alcohol, cu thé, céc té bao duoc xir Iy bang hop chat ctru trude do (Rao et al., 2011). Cau trac hop chat 4
nay chong lai su lay nhiém ctia nhiéu loai virus c6 duge dy doan la lupenone Hop chét nay c6 khi
v6 lipid bao gdm ca virus herpes (Pope et al., 1998). ndng lam giam céc cytokine tién viém chang han

Bén canh do, két qua mot nghién ctru khac cﬁng gitp nhu IL-6, TNF-a, dong thoi e ché hoat hoa NF- B,
ching minh behenyl alcohol ¢6 kha ning giam ting TGF-£1/Smad/CTGF lién quan dén yéu to ting

sinh dong té bao CHO-K1 (té bao budng trimg cua truéng xo hoa trong té bao mod than (Hongmei
chugt dong cai Trung Quoc truong thanh) va CRL- etal., 2023).
1974™ (¢ bao u hac to & nguoi) (Mauricio et al.,
2015).
o) 20 17
3 1 29
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4. KET LUAN

Nghién clru nay duoc thuc hién tap trung vao
viéc xac dinh thanh ph?m hoa hoc cua loai Nép am
hoa d6i (Nepenthes mirabilis) thugc ho
Nepenthaceae (ho Nép 4m) sinh truéng & dao Pha
Quéc, tinh Kién Giang, Viét Nam. Pay 1a mét loai
thyc vt it phd bién, ving phan bd hep va thanh phan
hoéa hoc chiu tac dong bai ngudn dinh dudng tir dong
vat. Dua vao cac dir liéu phé nghiém hién dai nhu
pho cong huong tir hat nhan (NMR), pho khéi luong
(ESI-MS va HR-ESI-MS), phd hdong ngoai
(FT-IR) d3 dy doan duoc cau cac hop chét hop chét
14n dau tién dugc phén lap trén ho Nepenthaceae (ho
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