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SUMMARY

IDENTIFICATION OF COMPONETS AND APPICATION OF ALOE VERA GEL

Extracts of Aloe vera gel were analyzed by gas chromatography-mass spectrometry
(GC-MS). According to the results, fatty acids (both saturated fatty acids and
unsaturated fatty acid), terpenes and steroids were distributed in EH extract, 2.61%
and 15,48%, respectively; some specified alkaloids, amphetamines, and polyamines
(12,89%) were compounds in alkaloids group were found in Aloe vera. Extracts from
A. vera gel were also found to obtain other groups such essential amino acids, o-
adrenegic agonist, antibiotics. In the experiment, it is found only monosaccharides
and disaccharides (50,98%) but no oligosaccharides and polysaccharides.
Hydroxyanthraquinons is unexpected in this experiment.
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1. MO PAU

Hon 360 loai 16 hoi duogc biét dén, trong
do6 loai Aloe vera Linne. var Sinensis
Beger tuc cay 16 hoi 1a nho la loai duy
nhat duoc tim thay ¢ Viét Nam [1]. L6
hoi ¢6 hai phan chinh, phan 14 xanh bén
ngodi chta phan Ién cac hop chit
anthraquinon, dugC st dung nhu mot
loai thuéc x6 va thudc tay nhe; phan thi
hai 1a mét 16p gel mau sang dugc dung
lam thuc pham, chixa tri vét bong nhiét
hay cac vét thuong khac [2,3]; tri viém
da hay cac vét thuong do con tring can
[4,5]; viém khop, mun tring cd, bénh

gout [6]; hen suyén, bénh do nim
Candida, chiing mét moi mén tinh,
eczema, viém loét, rdi loan tiéu hoa
[4,7,8]. Céac thur nghiém lam sang ciing
cho thiy phan gel cua 16 hdi c6 tac dung
khang khuan, khang vi-rat, khang nam,
chéng ung thu va ngin ngira bénh tiéu
duong [4,5,8,9]; giam Iugng lipit,
glucose trong mau va kich thich kha
nang mién dich [10,11]. Mandal va Das
cho biét cé su khac nhau vé céc thanh
phan hda hoc trong gel cua cac loai 16
hoi; axit galacturonic 85% dugc tim thay
khi thu hoach Aloe vera var barbadensis
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vao thang tu va ham lugng axit nay giam
chi con 70% khi thu hoach vao thang
mudi [12]. Lugng duong

polysaccharide chiém 77% trong loai
Aloe saponaria, nhung trong Aloe
barbadensis Miller lai chiém dén 80%
[13,14]. Trong cong trinh nay, chdng toi
nghién ctu thanh phan héa hoc phan
gel trong cua loai 16 hoi 14 nho dé tim ra
su tuong dong va khéac biét vé& thanh
phan hoa hoc véi céc loai 16 hoi khéc.
Bai bao nay 1a két qua cua dé tai duoc tai
trg bai quy HS tro nghién ctiru Chau A.
2. THIET BI VA PHUONG PHAP

2.1. Lay miu nghién ciru

Mau thuc vat tuoi dugc thu thap tir siéu
thi dia phuong vao thang 1 nam 2014.
Mau thuc vat dugc xac dinh 1a loai Aloe
Vera Linne. var Sinensis Beger. L4 16
hoi ldy vé& duoc rira sach bang nuéc,
trang bang nuéc cat khir ion va lau kho
bang gidy tham sau d6 duoc phoi kho
cho rao nuéc trong bong rim, mau duoc
tach riéng phan 14 xanh bén ngoai va
phan gel bang dao inox. Phan gel mau
sang duoc st dung dé nghién cau.

2.2. Chuén bi dich chiét

5 kg nguyén li¢u tuoi (gel 16 hoi) duoc
ngam trong dung méi metanol (MeOH)
& nhiét d6 phong, ba ngay loc lay dich
chiét mot lan. Coé quay loai bét dung
mdi & 4p suat thap (Biichi, Rotavapor
R215). Tién hanh chiét dich metanol
VGi cac dung moi c6 dd phan cuc khac
nhau: n-hexan, etylacetat, n-butanol.
Cac dich chiét nay duoc cb quay ¢ ap
suit thap dé loai bo dung méi thu
duoc cac can chiét twong tng ky hiéu
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la EH (2.5 gram), EE (3,8 gram), EB
(8,7 gram).

2.3. Phan tach cac phian doan

Cac can chiét dugc phan tach thanh cac
phan doan trén cot sic ky nhdi silicagel.
Tién hanh gradient voi cac hdn hop
dung madi khac nhau va trién khai sac ky
l6p méng TLC dé gom cac phan doan
gidbng nhau: can chiét EH, n-
hexan/etylacetat (19:1->1:19, v/v), thu
dugc 6 nhom phan doan, ky hiéu EH1-
EH6; can chiét EE clorofom/metanol
(10:1>1:10, v/v), thu dugc 5 nhom phéan
doan, ky hiéu EE1-EE5; can chiét EB
cloroform/metanol  (10:1>1:10, Vv/v),
thu dugc 8 nhom phan doan, ky hiéu
EB1-EBS.

2.4. Khao sat dinh tinh cac nhom phan
doan trén hé théng GC/MS

Mot luwong nhé cua tieng nhom phén
doan dugc hoa tan trong dung moi
aceton. Diéu kién 1am viéc cua thiét bj
GC/MS (Agilent-6890N/5973i, MSD
6890; cot tach mao quan HP-5MS 30m
x 0.25mm 1D, 0.25um): khi mang He
(99.999%); thé tich miu bom 1ul, ché
d6 bom split (15:1); nhiét do injector la
250°C; nhiét do6 detector la 280°C;
chuong trinh nhiét d6 10: 50°C gitr
trong 2 phut, ting 30°C/phut dén 195°C
duy tri trong 2 phut, ting tiép 5°C/phut
dén 250°C, gitt 5 phat, dang nhiét &
280°C, tong thoi gian chay 1a 60 phut.
Ning lugng ion héa 70 eV, ché do lam
viéc scan (0.5 gidy) & vung m/z 45-550.
Sic dd chay GC cua phan doan EH2
duoc trinh bay ¢ Hinh 1. Cac thanh
phan héa hoc cé trong mau dugc nhan
dang bang céach so sanh phd khdi luong



MS cua cac chit véi phé MS cuaa céc
chat chuan c6 trong hai thu vién phd
Wiley 7n.I and NIST.

3. KET QUA VA THAO LUAN

Khao sat tirng nhém phan doan tur dich
chiét gel 16 hoi, xac dinh dwoc 24 hop
chat bang phwong phap phan tich
GC/MS. Tén céac hop chat, cong thic
phan tir, khdi lugng phan tir, ham luong
ctia cac chat duoc trinh bay trong bang
1. Céc hop chat trong can chiét n-hexan
(EH) chu yéu la cac axit béo, tecpen va
steroid (15,48%), biéu d6 1. Mot luong
l6n cac hop chat thuoc alkaloid,
saccharide (glucose, glactose,
mannose), polyketide dugc tim thay
trong cin chiét EE. Su xuat hién cua
cac hop chit anthraquinon trong gel 16
hoi 1a mot didu kha bat ngo.
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Hinh 1: Sdc dé khdo sdt phan doan
EH2 trén
hé thong GC/MS
Két qua khdo sat v6i cac nhom phan

Ti

doan cua EB, su tOn tai cia cac hop
chat tuong ty nhu trong can chiét EE va
co su xuit hién cia cac thude khang
sinh. 2,61% cac axit béo duoc tim thiy
trong gel L6 hoi gdm ca axit béo bio
hoa, khong bio hoa mach ngin, trung
binh va dai, bang 1, biéu d6 1. Cac dang

ctia axit béo omega-3 va omega-6 co
trong dich chiét gel 16 hoi, day 1a mot
hop chit can thiét dé duy tri van dong
cho co thé, vi co thé khong thé ty tong
hop duoc nhiing axit nay [16,17,18].
Hai axit béo la methyl linoleate va
methyl a-linolenate 1a mot loai Vitamin
F trude khi duoc xép vao nhom axit béo
vi ching c6 tac dung khang viém [19],
ngoai ra chung con tham gia vao quéa
trinh tong hgp EPA va DHA trong co
thé [20] va lam giam nguy co phat sinh
cac bénh tim mach [21,22], hinh 2.
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Hinh 2: Cac axit béo mach dai trong
gel 16 hoi
Phytol duogc biét dén nhu tién chat cua
vitamin E va vitamin K1, hop chit nay
gitr vai tro quan trong trong qua trinh
chuyén hdéa hdéa hoc cua co thé
[20,23,24] ciing duoc tim thay trong gel
16 hoi, bang 1. Cac thr nghiém kha
nang giam luwong glucose mau trén
chuot bi gay bénh tiéu duong type 2 cua
cac phytosterol nhu cycloartanol, -
sitosterol, cho thiy luong glucose mau
giam 64% sau 28 ngay diéu tri [25].
Polyketide 12 hop chat dugc tao thanh
tr nhidu phan tr acetate, ham luwong
polyketide trong dich chiét gel 16 hoi
kh& Ién. Phthlates chi yéu nam trong
dich chiét EB. Hop chat bis(2-
ethylhexyl) phthalate hay cé tén goi
khac 1a DEHP phan lap tir dich chiét 16

73



hoi duoc thir nghiém véi té bao bach
cau K562, HL60 va U937 & dong vat
VGi cac nong do khac nhau nhan thiy &
liu lwong 100pg/ml DEHP tc ché t6i
90% kha ning phat trién cia té bao
bach cu, va ngin chin mot sb bénh
nguy hiém lién quan dén dot bién gen
[26].

OH
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Bis(2-ethylhexyl)phthalate
Hinh 3: Polyketides trong gel 16 hgi

@ - Hydroxyziganein

Tuy nhién DEHP va céc phthalate cling
duoc khuyén cdo 1a nguyén nhan gay
ung thu va lam giam tudi tho cua ca
ngudi va chuot khi s dung véi liéu
lugng cao 50 mg/kg [27], hinh 3.

Lo hoi chira 3 trong 8 hop chat
saccharide can thiét duy tri céc hoat
dong chuc nang va siac khoe tdi thiéu
cia co thé: glucose, glactose va
manose. Glactose gilp phuc hoi vét
thwong do nhiét gay ra, trong Kkhi
manose lai ¢6 tc dung trc ché phét trién
cac khdi u [28]. Trong thi nghiém nay
ching t6i chi tim thdy céc
monosaccharide va disaccharide chiém
50,98% so vé&i cac 16p chat khac, biéu
dd 1, hinh 4, bang 1, khéng thay su c6
mat cua cac oligosaccharide va
polysacchride, ¢c6 thé do gidi han cua
thiét bi GC ddi véi cac chat dé bay hoi
va kha ning quét khéi lwong m/z cua
thiét bi MS. 5- Nitrouracil, thymine,
ammeline va 6-(4-Fluorophenyl)-4(1H)-
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pyrimidinone 1a cac hop chat thudc
alkaloidduoc tim thay trong dich chiét
gel 16 hoi, n6 dong vai tro quan trong
trong qua trinh sao chép va sua chira

Methyl o.-D- Galduopyranosnde Maltose O

CHZOH
LHZOH
]/_(i\ CH,0H

Sucrose B Lactose

Hinh 4: Saccharide trong gel 16 hgi

2- Deoxy -D-ribose

Céc thi nghiém vé& kha ning @c ché sy
hinh thanh mach cta ung thu ndi mac tir
cung va ung thu da day cho thay uracil
va dan xuat thymine c6 tac dung tich
cuc d6i voi cac té bao ung thu nay
[29,30,31].N-acetylcytidine,

isoguanosine, va guanosine la nguon
nang luong cho qua trinh té hop té bao
khi két hop véi goc phot phat dé hinh
thanh adenosine triphosphate (ATP),

guanosine triphosphate (GTP),
guanosine  diphosphate (GDP) va
guanosine  monophosphate  (GMP).

Isoguanosine c6 kha nang tang cuong
d6 on dinh cua RNA kép, hinh 5,
[32,33].

NH\]/ HoN ‘NH _
_

NH>

o

5-Nitrouracil Thymine Ameline
Ha

o\[/ N NY (/ N (
HO. HO. /
o N~ o o. N
NH
N-Acetylcytidine ©

OH OH OH OH Isoguanosine

O,

F
\NH 6-(4-Fluorophenyl)-4(1H)-pyrimidine

Hinh 5: Alkaloids trong gel 16 hgi
Trong nghién cau diéu tri bénh loan
dudng co (MD), cin bénh bat nguén tir
su dot bién gen dystrophy din dén can



tré qué trinh tdng hop protein nay nén
mang té bao co bi pha huy; két qua cho
thdy cac hop chat c6 chira mét hoic
nhiéu hon cac don vi
triaminopyrimidine xut hién trong dich
chiét 16 hoi s& day nhanh qua trinh téng
hop protein dystrophy, [34]. Cé&c hop
chat amphetamine duoc bao cdo trong
cac nghién ctu khoa hoc gan diy c6
kha ning giam nguy co bénh mic bénh
Parkinson, [35]. Cac nhém chat phenol,
amino axit, va mot sb khang sinh ciing
cd mat trong cay Lo hoi cua Viét Nam.
Céac phenol phan b trong cac phan
doan dau tién cua can chiét EH, EE va
EB. Hai amino axit la
glycinemethylester va dan xuit cua
pheny lalanine & N-o-trifluoracetyl-4-
amino phenyl alanine véi ham luwong
twong ung ciing dugc xac dinh la 36,33
mg va 0,34 mg. Phenylalanine la mat
axit amin quan trong ma co thé khong
thé ty tong hop duoc, do d6 viéc bd
sung hop axit amin nay chu yéu théng
qua thyc pham cung cap hang ngay, hon
hop DL- phenylalanine cua D-
phenylalanine va L-phenylalanine dugc
tng dung trong dugc phim dé lam
thudc giam dau va diéu tri tram cam.
Bén canh chic ning tha gia t6 hop
protein, glycine con cung cép cac don
vi CoN cho cac hop chit purine [36,
37]. Pang chu ¥ trong cic hop chat
khang sinh la gentamicin A dugC X&c
dinh trong phan doan EB7,

o axit
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Biéu do 1: Biéu do biéu dién ty 1é % cac
l6p chat trong gel 16 hgi
aminoglycoside nay duoc sir dung trong
cac diéu tri nhiém tring do vi khuan
[38]. Bac biét khi nghién ctu 1d&m sang
trong diéu tri loan dudng co (DMD),
gentamicin A c6 tac dung tich cuc trong
qua trinh thuc day hinh thanh
dystrophin [39]. Cac hop chét hoa hoc
c6 trong gel 16 hoi dugc chirng minh la
c6 tac dung chdng ung thu, khang sinh
v.v...Nhiing két nay ciing chi ra rang
viéc sir dung 16 hoi cling nhu cac phan
cua cay 16 hoi cho muc dich sinh hoat
cling nhu trong dugc pham la rat hitu
ich va hiéu qua va loai 16 hoi la nho
Aloe vera linne. var sinensis beger cua
Viét Nam c6 thé 1a ddi twong nghién

clru trong tuong lai.
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Bang 1: Thanh phan héa hoc trong gel 16 hgi

X Khoi  Cong 1§2r(1)£; 5 Khoi coéng thirc 1&33;
# Thanh phan luwgng thac Ta # Thanh phan lwgng P A
(mg) phanty Pan (mg) ~ Phantér - phan
tur tr
Fatty acids 13 Amphetamines 35.08 CoHisN 135.21
Methyl linoleate 1.97 CwH30,  294.47 4-Fluorohistamine CsHgFN3 129.14
2 Methyl a-linolenate 17.31  CyoH30,  292.46 | Saccharides
Terpenes and steroids 15  Glactose 265.9 CeH1206 180.16
3 Phytol 7.35 C20H4oo 296.53 16 Mannose 3.88 CGH1205 180.16
4 B-sitosterol 27 CaxHs00 41471 | Amino acids
5  Cholesterol 122.69 CyH4uO  386.65 | 17 Glycine 36.33 C;HsNO, 75.07
6 Cycloartanol 18.89 CypHs;0  428.74 | 18  Phenylalanine 0.34 CoH11NO, 165.19
Polyketides a-Adrenegic agonist
7 DEHP 32.94  CyuHgO, 390.56 | 19  Phenylephrine 0.96 CoH13NO, 167.21
1,8-Dihydroxy-3- 20
8 (hydl’Oxymethyl)- 66.65 Ci5H100s 270.24 Amidephrine 0.98 C10H16N,03S 244.31
9,10-anthracenedione
9 Chrysophanol 5.06 CisH1004 254.24 | 21 Metaraminol 6.17 CoHi13NO; 167.21
10 Chrysarobin 5.19 CisHi203  240.25 | Antibiotics
Alkaloids N-
22 Methylcaprolactam 4.92 CHNO - 127.18
N,N-
11  6-Ethylquinoline 4.71 CuHiN  157.21 | 23 Dimethylmethane 35 C3HoNO,S 123.17
sulfonamide
Triaminopyrimidine,
12 vacac loai hop chit 54.41 24 Gentamicin A 0.86 CigH3sN4O10  468.50

triaminopyrimidine
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