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Tom tat
Nghién ctru ndy dugc thyc hién nhim danh gia anh hudéng cua ty 16 dung méi nude- Nhan 11/03/2025
ethanol va ty 1¢ nguyén liéu:dung méi dén kha nang chiét xuat cac hop chit nay tr 14 Puoc duyét 23/06/2025
nha dam, dong thoi phan tich ham luong acemannan va hoat tinh khang oxy héa ciia Cong bd 28/07/2025
chiét xuat. Két qua cho thiy, chiét xuit nha dam sir dung dung méi nude tinh khiét
(100:0) va ty 1 nguyén liéu:dung méi 1a 1:1 (v/v) dat ham lugng polyphenol tong sb
(3,528 + 0,0141) mg GAE/g, polysaccharide tong s (218,0 + 0,023) mg/g va saponin
cao nhét, dong thoi chira acemannan ¢ mirc 182,5 mg/g cao chiét. Hoat tinh khang oxy
hoa cua chiét xudt duge danh gia thong qua cac thir nghiém DPPH va ABTS, voi gia  Tu khoa
tri ICso trong thir nghi¢ém DPPH 1a (476,58 + 2,91) pg/mL va trong thtr nghiém ABTS"  Nha dam, dung moi,
1a (433,91 + 1,95) ug/mL. Két qua nghién ctru ndy cung cap co s¢ khoa hoc cho viéc  polyphenol, acemannan,
ung dung chiét xuat nha dam trong dugc pham, thuc pham va my pham. khang oxy hoa
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1 Dit van dé ning chong oxy hoa manh, gitp trung hoa cac goc tu do,

Nha dam (ND — Aloe vera (L.) Burm.£), hay con goi 16 tir d6 bao vé té bao khoi stress oxy hoa va co6 tiém nang

hdi, 1a loai thuc vat c¢o gia tri dugc li€u cao, dugc st dung trong phong ngira céc bénh man tinh cling nhur lam chgm

qua trinh 130 héa [3, 4, 9].

rong ri trong linh vuc thuc phim, duge phdm va my . o
Nhu cau str dung cac chiét xuat tir ND trong nganh cong

pham nho chira nhiéu hop chét sinh hoc ¢ hoat tinh [1].

C6 ngudn géc tir Béc Phi, ND hién duoc trong phé bién ~ "&iép m¥ pham, thuc pham chirc ndng va dugc pham

tai nhiéu quéc gia trén thé gidi, trong d6 c6 Viét Nam d'a}ngdg‘la tang‘ mar‘lh mé, dic :blet(;fong’bmvcan};xnguorl
[1]. L4 ND c6 ham lwong nude rét cao, chiém khoang tieu dung ngay cang quan tam den cac san pham co
(99 %), trong khi phan chat khé con lai chtra hon 75 hop

chit sinh hoc quan trong nhu polyphenol,

ngudn gdc ty nhién, an toan va than thién véi moi
truong [10-14]. Tuy nhién, nhidu nghién ciru trude day
st dung cac dung moéi hitu co nhu methanol, acetone

anthraquinone, saponin, polysaccharide (dac biét 1a

\ . . X s hay chloroform tron A trinh chiét xudt cac hop cha
acemannan va glucomannan), vitamin, khoang chat va ay chioroform trong qua t chict xuat cac hop chat

enzyme [1-4]. Cac hop chit nay da dugc chimg minh co sinh hoc tir thuc vat, bao gom ND, c6 thé gly doc hai
nhiéu tic dung sinh hoc nhu khang khuan, khang viém cho con ngudi va moi truong ‘?éu khong duoc xir 1y
chéng oxy }‘1c')a ting C{Idng min dich va ha tro lam lanh dung cach. Do d6, viéc phat trién quy trinh chiét xuat
vét thuong [5-8]. Trong do polypilenol néi b;?lt v6i kha str dung cac dung moi an toan hon nhu nude va ethanol
) — von dugc cong nhén 1a dung mdi xanh, phu hop véi
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cac tng dung trong nganh thyc phim va duoc phim —
dang duoc khuyén khich [1-3].

Viéc ing dung enzyme sinh hoc (nhu cellulase) trong
chiét xuét cling gop phan nang cao hiéu suat thu hdi
hop chét ¢ hoat tinh sinh hoc ma khong giy 6 nhiém
moi truong [4]. Ngoai ra, viéc st dung phuong phap
sdy dong kho mic du co chi phi cao hon cac phuong
phap siy nhiét truyén théng nhung lai gitip bao toan tot
cAu tric va hoat tinh cua cac hop chét nhay cam, tir d6
cai thién chét luong san pham cudi cing ma khong can
st dung phu gia héa hoc.

Trén co s& do, nghién ctru nay dugc thyc hién nham
khao sat quy trinh chiét xuat cac hop chét sinh hoc chinh
tir 14 ND (bao gdm polyphenol, polysaccharide va
saponin) bang cach sir dung cic dung méi an toan va
than thién vi méi truong (nude va ethanol), két hop voi
enzyme cellulase sinh hoc. Pong thoi, nghién citu ciing
danh gia ham luong acemannan — mét polysaccharide
chirc nang dic trung cia ND — va hoat tinh khang oxy
héa cua chiét xuat. Viéc lua chon quy trinh chiét xuét
theo hudng an toan, khéng st dung dung méi doc hai,
phit hop voi xu huéng phét trién bén vimg va an toan
sinh hoc trong cong nghiép thyc phdm va my pham. Két
quéa nghién ctru cung cp dir lidu khoa hoc quan trong
phuc vu dinh hudng t6i uru hoa quy trinh chiét xuat ND,
g6p phan phat trién cac san pham c6 ngudn gdc tur nhién,
than thién voi stitc khoe va moi truong.

2 Vat liéu va phuong phap nghién ctiru

2.1 Chuén bi va xtr Iy miu

La NbD tuoi duoc thu mua tir cac cho trén dia ban Thanh
phé Hb Chi Minh. Sau khi thu nhan, 14 dwgc ngam
trong dung dich natri clorua 2 % trong 15 phut, sau do6
rira sach bang nudc dé loai bo tap chat. Tiép theo, 16p
vO ngoai va vién gai ciia 14 dugc loai bo dé thu 1y phan
thit ND. Phan thit nidy dugc xay nhuyén nhim giai
phong gel NB, tiép tuc nghién nho va loc qua ba 16p
véi dé loai bo phﬁn x0. Dung dich gel thu dugc dugc
bao quan & 4 °C dé lam nguyén liéu cho cac thi nghiém
tiép theo.

2.2 Chuan bj chiét xudt ND

Dung dich gel ND sau khi xir Iy duoc bd sung enzyme
cellulase voi nong do 1,5 mg/mL nham ting hiéu suat
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thu hdi cac hop chét c6 hoat tinh sinh hoc. Hon hop sau
khi bd sung enzyme dugc khudy tir trong 15 phut dé
dam bao enzyme tiép xtic ddng déu. Tiép theo, hdn hop
dugc dong chinh xéac thé tich vao binh tam giac va bd
sung dung mai theo cac diéu kién chiét xuat da thiét lap
(Bang 1). Qué trinh chiét xut dwoc thuc hién trong 180
phut & nhiét d6 45 °C bang cach sir dung bé 6n dinh
nhiét nham duy tri diéu kién chiét 6n dinh va han ché
tac dong ctia anh sang. Sau khi két thic qua trinh chiét,
hdn hop dugc loc qua gidy loc dé loai b cian xo khong
hoa tan, thu 14y phan dich chiét. Dich chiét sau loc duoc
¢6 quay chan khong dé loai bo dung méi, thu nhan cao
chiét ND dang long. Cao chiét thu duge sau d6 duoc
bao quan & —80 °C cho dén khi dong hoan toan. Mau
déng lanh tiép tuc dugc dwa vao may dong khd chan
khong (Low volume lyophilizer, ALPHA 2-4 LSC
Basic) va tién hanh siy dong kho trong 48 gior dé thu
bot cao chiét kho. Bot cao chiét sau thu nhan dugc bao
quan & 4 °C dé phuc vu cac thi nghiém tiép theo.
Bang 1 Diéu kién chiét xuit ND

Ty 1€ dung moi
nuée:ethanol (%) 100:0 | 50:50 | 20:80
Ty 1¢ nguyén li¢u:dung {1 1o
moi (v/v)
Nhiét d6 (°C) 45
Thoi gian (phit) 180

2.3 Pinh luong polyphenol tong sb

Ham luong polyphenol tong sé trong chiét xuit NP
dugc xac dinh bang phuong phap do mau sir dung thude
thir Folin-Ciocalteu v6i mot sd diéu chinh nho [4]. Mau
chiét xudt ND dugc pha thanh dung dich c6 nong do 1
mg/mL bang cach can chinh xac 1 mg cao chiét va hoa
tan trong 1 mL methanol. Tién hanh hut 0,1 mL dung
dich mau cho vao 0,5 mL thudc thir Folin-Ciocalteu 10
%, lic déu va dé phan tng xdy ra trong 10 phut & nhiét
d6 phong. Sau d6, b6 sung 0,4 mL dung dich Na,CO;
7,5 %, tiép tuc t hdn hop trong diéu kién téi. Sau 60
phut, do do hap thu quang cua hdn hop phan tng béing
may quang phé UV-Vis tai budc séng 765 nm. Mdi
mau duoc do 13p lai 3 1an d& dam bao do chinh xéc cuia
két qua. Puong chuan acid gallic dugc thiét 1ap bang
cach thyuc hién phan ng tuong tu voi diy ndng do tur
15,625 pg/mL dén 500 pg/mL. Két qua do do héap thu
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dugc dung dé xay dung phuong trinh dudng chuén, tir
d6 tinh toan ham lugng polyphenol tong s trong mau
chiét xuat NP va biéu dién két qua theo don vi mg
tuong duong acid gallic/gam cao chiét (mg GAE/g cao
chiét).

Ham luong polyphenol tong sé dugc tinh theo cong
thuc:

CxV

m x 1000
Trong d6: TPC 1a ham lugng polyphenol tong s6 (mg

TPC =

GAE/g cao chiét); C 1a ndng d6 acid gallic quy ra tir
phuong trinh dudong chuan (pg/mL); V 1a thé tich dung
dich mau (mL); m 1a khdi luong cao chiét diung dinh
luong (g). o

2.4 Pinh lugng polysaccharide tong s0

Ham luong polysaccharide tong s trong chiét xudt ND
dugc xac dinh bang phuong phéap phenol — acid sulfuric
v6i mot sé diéu chinh nhé [5]. Bot chiét xuit ND (5
mg) duoc hoa tan trong 1 mL nudc cét. Tién hanh hut
400 pL dung dich mau cho vao 6ng nghiém, sau do
thém 200 pL dung dich phenol 5 %. Tiép tuc bo sung 1
mL acid sulfuric (H2SO4) ddm dic vao hdn hop va lic
nhe dé dam bao phan tng dién ra ddng nhat. Hon hop
sau d6 dugc dé yén 30 phut & nhiét d6 phong nham dam
bao phan ng tao phirc mau dién ra hoan toan. Sau thoi
gian phan mg, tién hanh do do hap thu quang ctia hdn
hop tai bude song 490 nm biang méay quang phd UV-
Vis. Puong chuan glucose duge xdy dung bang cach
thay thé mau thtr bang dung dich glucose & cac ndng do
khac nhau, tir d6 thiét 1ap phuong trinh dudng chuan.
Ham luong polysaccharide tong s trong mau duoc xac
dinh gian tiép thong qua ham luong glucose.

2.5 Pinh tinh saponin

Thanh phan saponin trong chiét xuat ND duoc dinh tinh
theo phuwong phap tao bot dya trén d6 bén cta bot trong
dung dich [2]. Phuong phap nay dua vao kha nang tao
bot dic trung ciia saponin khi lic manh trong méi
truong nude. Can chinh xac 0,1 g chiét xuit ND, hoa
tan trong 5 mL nudc nong va lic manh theo phuong
thang dtmg trong 1 phit. Sau d6, dé yén dng nghiém va
quan sat sy tao bot cling nhu do bén cua bot theo thoi
gian. Két qua duoc danh gia theo mirc do bén cua bot
nhu sau:

Bot bén trong 15 phut + (it).

Bot bén trong 30 phut ++ (nhiéu).

Bot bén trong 60 phut +++ (rat nhiéu).

2.6 Pinh lugng acemannan bang phuong phap HPLC
Ham lugng acemannan trong chiét xuat ND duoc xéac
dinh bang phuong phap sic ky long hi¢u ning cao
(HPLC). Bot chiét xuat ND dugc hoa tan trong hdn hop
methanol:nuéc (MeOH:H,0, 20:80, v/v), sau dé tron
déu bang may vortex dé hoa tan hoan toan. Hon hop
trén dugc loc qua mang loc 0,45 um trude khi tiém vao
hé théng HPLC dé phan tich. Acemannan tinh khiét
dugce str dung 1am chat chuan dé xay dung dudng cong
chuan. Dung dich chuan gbc dugc chudn bi biang cach
hoa tan 10 mg acemannan tinh khiét trong 10 mL dung
dich MeOH:H,O (20:80, v/v). Tir dung dich chuén gbc,
tién hanh pha lodng dé tao diy néng do chuan trong
khoang (0,1-10) mg/mL, sau d6 tiép tuc loc qua mang
loc 0,45 pm trude khi tiém vao hé théng HPLC.
Thong sé phén tich trén HPLC: hé théng HPLC st
dung cdt C18 (25 cm X 4,6 mm, 5 pm). Qua trinh phan
tich duoc thuc hién véi diu do UV-Vis dat tai bude
song 210 nm. Pha dong duoc str dung 1a hon hop nudc
(80 %) va methanol (20 %) theo thé tich, tbc do dong
chay 3 mL/phut, thé tich tiém mdu 10 pL, va nhiét do
¢t dugc duy tri 6 37 °C.

2.7 Khao sat hoat tinh khang oxy hoa

Hoat tinh khang oxy hoa ctia chiét xudt N dugc déanh
gia thong qua kha ning bét gdc ty do DPPH va ABTS*
[6]. Trong thir nghiém DPPH, chiét xuit ND dugc pha
lodng véi ethanol & cac nong do khac nhau. Sau d6 hut
1 mL dung dich mau tron véi 2 mL dung dich DPPH
pha loang (0,05 mmol/L trong ethanol). Hon hop duoc
lic déu trong 15 gidy va U trong t6i & nhiét do phong
trong 30 phut, sau d6 do do hép thu tai budc song 517
nm bing may quang phd UV-Vis. Mau dbi ching 4m
dugc thay thé bang ethanol, trong khi mau ddi ching
dwong str dung vitamin C. Ty 1¢ bt gdc tw do DPPH
(%) duogc tinh theo cong thurc:

L A-B
Ty 1€ bat goc tw do DPPH (%) = x 100

Trong do, A 1a do h?ip thu cuc dai cia ddi chung am; B
la @6 hép thu cuc dai ctia cac mau.
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Kha nang bét géc tu do ABTS" duoc thuc hién béng
cach tao goc ABTS™ thong qua phan tng gitra ABTS (7
mM) va kali persulfate (K»S,0s, 2,45 mM) theo ty 1¢
3:1, u trong tbi & nhiét do phong trong 16 gio trude khi
sit dung. Dung dich ABTS* dugc pha lodng bang
ethanol dén khi dat d6 hap thy 0,7 + 0,02 tai budc séng
734 nm. Chiét xuat ND duoc pha lodng véi ethanol &
céc noéng do khac nhau. Sau d6, 10 pL mau chiét xuat
duge tron v6i 1 mL dung dich ABTS®, lic déu va dé
phan ng trong 6 phut ¢ nhiét dd phong trude khi do do
hap thy tai 734 nm. Mau dbi chimg duong sir dung
vitamin C, trong khi miu ddi chimg am thay thé bang
ethanol. Ty 1& bat gbc tu do ABTS™ dugc tinh theo cong
thirc twong ty DPPH.

Gia tri ICso (ndng d6 mau can thiét dé wre ché 50 % gdc
tu do DPPH hoac ABTS") dugc xac dinh tir phuong
trinh hdi quy dua trén d6 thi biéu dién phan trim trc ché
theo ndng d6 mau.

2.8 Xur 1y s6 licu

M&i thi nghiém dugc tién hanh 1ap lai ba 1an va dit liéu
thu duoc duoc trinh bay dudi dang gié tri trung binh +
d6 léch chuan. Phan tich s lidu duoc thuc hién bang
cach str dung phan mém Minitab phién ban 16.2.2.4.

3 Két qua va thao luan
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3.1 Pinh luong polyphenol tdng sb cua chiét xuit ND
Polyphenol 1a nhém hop chat ty nhién ¢ hoat tinh sinh
hoc cao, dong vai trd quan trong trong viéc chdng oxy
hoa, khang viém va bao vé té bao khoi cac tac nhan gay
hai [3, 4]. Trong chiét xuat tir NB, polyphenol duoc
quan tdm nho tiém ning Gmg dung trong duoc pham va
thyc pham chirc ning. Nghién ciru ndy nham danh gia
anh huodng cua ty 1€ nguyén li€u:dung modi va thanh
phan dung méi nudc:ethanol dén hiéu suit va ham
luong polyphenol tong sé cua chiét xuat ND. Két qua
thu duogc cho thy su khac biét dang ké giita cac diéu
kién chiét xuat (Bang 2).

Vé hiéu suét chiét xuét, gia tri cao nhat dat (0,931 +
0,002) % khi str dung nudc tinh khiét (100:0) véi ty 1&
nguyén li¢u:dung moi 1a 1:2 (Bang 2). Khi ty 1€ nguyén
li¢u:dung moi gidm xuéng 1:1, hiéu suét chiét xuét dat
(0,9236 + 0,0042) %. Khi tang ty 1¢ ethanol trong dung
moi, hiéu sudt c6 xu hudng giam, dic biét & ty 18
nudc:ethanol 1a 20:80, gia tri nay giam con (0,827 +
0,003) % (tai ty 1¢ nguyén li¢u:dung moi 1a 1:1) va
(0,821 £ 0,003) % (tai ty 1€ nguyén li€u:dung méi la
1:2). Piéu nay cho thiy nuéc c6 kha ning trich ly cac
hop chit sinh hoc hiéu qua hon ethanol trong diéu kién
thi nghiém nay.

Bang 2 Hiéu suat va ham lugng polyphenol tong sé cua chiét xuit NP

T):f 1€ dung méi ~ Ty 1€ nguAy'én Higu sudt (%) Polyphenol tong sf) (mg
nudc:ethanol (%) | li€u:dung moi (v/v) GAE/g cao chiet)
100:0 0,9236% + 0,0042 3,5280*+0,0141
50:50 1:1 0,9203° £ 0,0025 2,9100° £ 0,0597
20:80 0,827¢+ 0,003 1,98414+0,0742
100:0 0,931*£ 0,002 3,1128°+0,0617
50:50 1:2 0,08179+0,0038 2,3291°+0,1643
20:80 0,821%4 £ 0,003 2,3358°+0,1755

Ghi chu: trong cuing mét cft, cac gia tri theo sau boi cac
ky tu khic nhau khac biét c6 y nghia thong ké (p <
0,05).

Vé ham luong polyphenol tdng s, gia tri cao nhat dat
(3,528 + 0,0141) mg GAE/g khi str dung nudc tinh khiét
(100:0) véi ty 1€ nguyén li€u:dung méi 1a 1:1 (Bang 2). Khi
tang ty 18 ethanol 1én 50:50, ham lwong polyphenol tng sb
giam xudng (2,91 + 0,0597) mg GAE/g (tai ty 1& nguyén
liéu:dung méi la 1:1) va (2,3291 + 0,1643) mg GAE/g (tai
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ty 18 nguyén liéu:dung moi 1a 1:2). O ty 1¢ nudc:ethanol 1a
20:80, ham luong polyphenol tong s tiép tuc giam, dat
(1,9841 £+ 0,0742) mg GAE/g (tai ty 1¢€ nguyén li€u:dung
moi 1a 1:1) va (2,3358 + 0,1755) mg GAE/g (tai ty 1§
nguyén lidu:dung méi 1a 1:2). Két qua nay cho thiy nudc
c6 kha ning chiét xuat polyphenol t6t hon ethanol. Tuy
nhién, khi ting luong nudc qua mic (ty 1€ nguyén
liéu:dung moéi 1a 1:2) c6 thé xay ra hién tuong pha lodng
anh huong dén ham luong polyphenol thu dugc.
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So sanh voi cac nghién clru trudc, ham lugng
polyphenol téng sd cao nhat trong nghién ctru nay
(3,528 mg GAE/g) vuot troi so voi gia tri (0,11 +0,01)
mg GAE/g cuia chiét xuat ethanol tir ND [3] va (2,34 +
0,37) mg GAE/g tir chiét xuat methanol [6]. Tuy nhién,
ham luong polyphenol tong s nay van thip hon so véi
mot sd nghién ctru sir dung dung méi hitu co khac,
chang han ham lugng polyphenol tong sb cia chiét xuat
chloroform-ethanol va ethyl acetate lan lugt dat 40 mg
GAE/gva 23,8 mg GAE/g [7], trong khi ham lugng nay
dat gia tri (38,94 + 7,64) mg GAE/g tir chiét xut
methanol [8]. Sy khac biét ndy c6 thé xudt phat tir sy
thay d6i trong phuong phap chiét xuét, loai dung méi,
ty 1& nguyén lidu:dung méi ciing nhu didu kién xu ly
nguyén liéu [9].

3.2 Pinh luong polysaccharide tong sd cua chiét xuit NP
polysaccharide 12 mot trong nhitng thanh phan chinh c6
trong phan thit 14 ND, dong vai trd quan trong trong cac
hoat tinh sinh hoc nhu ting cuong mién dich, chdng
oxy héa va hd tro qua trinh chita lanh vét thuong [10].
Viéc dinh luong polysaccharide téng sb trong chiét
xudt ND gitip danh gi4 hiéu qua ciia phuong phap chiét
xuit, dong thoi cung cap dit liéu quan trong dé t6i wu
hoa qué trinh thu nhan hop chét nay phuc vu cho cac
mg dung trong dugc pham va thuc phim chic ning.
Két qua trong Bang 3 cho thiy ham luong
polysaccharide tong s thay d6i dang ké theo ty 1¢ dung
moi nude:ethanol va ty 1€ nguyén liéu:dung moéi. Khi
sit dung nudc tinh khiét (100:0) va ty 1& nguyén
lidu:dung mai 1a 1:1, ham luong polysaccharide tong s6
dat gia tri cao nhét 14 (218,0 + 0,023) mg/g. Truong hop
cung ty 1€ dung moi nhung vdi ty 1€ nguyén li€u:dung
moi 1a 1:2, gi4 tri nay giam nhe xudng con (202,0 +
0,034) mg/g. Khi ty 1¢ dung méi thay ddi sang 50:50,
ham luong polysaccharide tong sé giam dang ké, con
(193,3 £ 0,037) mg/g (tai ty 1¢€ nguyén liéu:dung moi la
1:1) va (156,0 +0,022) mg/g (tai ty 1€ nguyén li€u:dung
mai 1a 1:2). Sy suy giam tiép tuc dugc ghi nhan khi st
dung dung mai ¢o ty 1€ ethanol cao hon (20:80), véi gia
trj polysaccharide tong sé thap nhit 1a (105,4 + 0,013)
mg/g (tai ty 1¢ nguyén li¢u:dung méi la 1:1) va (151,4
+ 0,031) mg/g (tai ty 1¢ nguyén li¢u:dung méi la 1:2).
Nhirng khac biét nay c6 y nghia théng ké (p < 0,05),

cho thdy dung méi nuéc co kha ning chiét xuit
polysaccharide cao hon so véi dung méi chira ethanol.
Bang 3 Ham luong polysaccharide tong sb cua chiét
xuat ND

Ty lf} dung moi Ty 1€ nguyén Polysaccharide
nu'(rc(:;t) ;mnol lidu:dung méi (v/v)| tong sé (mg/g)
100:0 218,0*+ 0,023
50:50 1:1 193,3°+ 0,037
20:80 105,47+ 0,013
100:0 202,0° + 0,034
50:50 1:2 156,0¢+ 0,022
20:80 151,4°+ 0,031

Ghi chu: trong cting mét cot, cac gia tri theo sau boi cac
ky tu khac nhau khac biét c6 ¥ nghia thong ké (p <
0,05).

Két qua nay phu hop vai cac nghién ciru trude day, khi
nhiéu tic gia cling ghi nhan su hién dién ddng ké cua
polysaccharide trong chiét xuat N [13, 14]. Sy khac
biét trong ham luong polysaccharide téng sb gitta cac
diéu kién chiét xuét co thé do do hoa tan cia
polysaccharide trong nudc cao hon ethanol, trong khi
ethanol c6 thé lam giam khd ndng chiét tach
polysaccharide do tac dong dén cdu trac cua cac dai
phan tir nay [10]. Ngoai ra, ty I¢ nguyén li¢u:dung moi
cling anh hudng dén hiéu suat thu nhan polysaccharide,
v6i ty 18 1:1 cho két qua cao hon so véi 1:2 trong hau
hét cac diéu kién. Tom lai, nghién ctru nay cho thiy
rang viéc str dung nude tinh khiét 1a phuong an t6i wu
dé thu nhan polysaccharide tir ND.

3.3 Pinh tinh saponin cta chiét xuit NP

Saponin la mot nhém hop chét c6 hoat tinh sinh hoc
quan trong trong dugc li€u, dac biét voi dac tinh tao
bot, khang khuan va chéng oxy hoa [11]. Do dé, viéc
dinh tinh saponin trong chiét xuit ND 1a can thiét dé
danh gia kha nang trng dung cua né trong linh vuc thuc
pham va dugc pham. Két qua dinh tinh saponin trong
Béang 4 cho théy su khac biét 1o rét giita cac diéu kién
chiét xuat. Khi str dung nudc tinh khiét (100:0) va ty 18
nguyén liéu:dung mo6i 1a 1:1, mie d¢ saponin dat cao
nhét (+++, tirc 1 rat nhiéu). Khi giam ty 1& nudc trong
dung mbi xubng 50:50 (nudc:ethanol), mirc d6 saponin
giam con ++ (nhiéu). Khi tiép tuc ting ty 18 ethanol 1én
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20:80, murc d6 saponin chi con + (it). Xu hudng nay
ciling duoc ghi nhan khi thay doi ty 1é nguyén liéu:dung
moi tr 1:1 sang 1:2, véi mirc do saponin thu dugc &
muc ++ (nhiéu) dbi véi nude tinh khiét (100:0) va
50:50, nhung giam xubng + (it) khi ty 1& ethanol cao

hon (20:80).
Bang 4 Dinh tinh saponin cua chiét xuat ND
Ty 1€ é
Ty 1€ dung moi My ¢ nguyelAl. .
i liéu:dung méi | Saponin
nudc:ethanol (%)
v/v)

100:0 +++
50:50 1:1 ++
20:80 +
100:0 ++
50:50 1:2 ++
20:80 +

Ghi chi: + (it); ++ (nhiéu); +++ (rat nhiéu).

Nhimng két qua nay twong dong vdi cac nghién ciru trude
day, cho thiy sy hién dién ciia saponin trong chiét xuat
ND [11, 12]. Tuy nhién, ham lugng saponin thu dugc
phu thudc vao loai dung méi va ty 18 chiét xudt. Sy khac
biét vé mirc do saponin giita cac mau c6 thé dugc giai
thich bang kha ning hoa tan cta saponin trong nudc va
ethanol. Saponin 13 hop chét c6 tinh chét ludng cuc, co
thé hoa tan t6t trong nudc nhung bj anh hudng khi ty 16
ethanol qua cao. Khi ethanol chiém wu thé trong dung
mdi (20:80), sy hoa tan ctia saponin bi han ché, dan dén
luong saponin thu dwoc thap hon. Nguoc lai, khi sir dung
nude 100 %, kha ning trich ly saponin dat muc tdi uwu.
Nhin chung, nghién ctru nay cho thdy nudc 1a dung moéi
phu hop dé chiét xuat saponin tir ND va viéc sir dung
ethanol véi ty 1& qua cao co thé lam giam hiéu qua chiét
xuit nhom hop chét nay.

3.4 Pinh luong acemannan cta chiét xuit NP giau
polyphenol

Acemannan la mét polysaccharide quan trong trong
ND, c6 tac dung hd tro hé mién dich, khang viém,
khang oxy hoa va thuc ddy qua trinh lanh vét thuong
[13]. Do do, viéc dinh lugng acemannan trong chiét
xuat NP 1a can thiét dé danh gia tiém nang ung dung
ciia n6 trong duoc phdm va thuc phdm chirc ning.
Trong nghién ciru ndy, mau chiét xuit ND st dung
nudc tinh khiét (100:0) va ty 1& nguyén liéu:dung méi
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1a 1:1 cho kha nang chiét xuét hidu qua cac hop chit
hoat tinh sinh hoc nhu polyphenol, polysaccharide va
saponin da duoc phén tich ham lugng acemannan. Két
qua phan tich cho thdy ham lugng acemannan trong
chiét xuét dat 182,5 mg/g cao chiét, xac nhan su hién
dién dang ké cua polysaccharide nay trong dich chiét
ND (Hinh 1).

mvi
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9,133

72
704
68

66 f\\

64

62 - T ———
T
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5,061
6,823

0 T T

0 25 5

T T 1
10 125 min

Hinh 1 Sic ky d6 dinh lugng acemannan bang HPLC
Két qua nay twong dong véi cac nghién ciru trude day,
khang dinh rang N 1a mot ngudn gidu acemannan [13,
14]. Ham luong cao ctia acemannan trong chiét xuat
nude c6 thé duoc giai thich boi kha ning hoa tan tot
ctia polysaccharide ndy trong nudc. Piéu nay ciing
nhan manh vai trd caa nuGe tinh khiét nhu mot dung
moi phi hop dé thu nhan acemannan, gop phan ning
cao gia tri ung dung cta chiét xuit ND trong cac san
pham chiam soc sirc khoe.

3.5 Hoat tinh khang oxy hoa cua chiét xuit ND giau
polyphenol

Hoat tinh khang oxy hoa cua chiét xuit NP déong vai
tro quan trong trong viéc bao vé té bao khoi tac hai cta
cac gbe tu do, tir d6 giup 1am chdm qua trinh 130 hoa va
hd trg phong ngira mot sé bénh man tinh [15]. Do do,
viéc danh gia kha nang bat gdc tu do cua chiét xuat NP
1a can thiét dé x4c dinh tiém ning Gng dung cua nod
trong linh vyc thyc pham va duoc pham. Trong nghién
clru ndy, mau chiét xuat N str dung nudc tinh khiét
(100:0) va ty 1€ nguyén li€u:dung moi 1a 1:1 da duoc
danh gia hoat tinh khang oxy hoa. Két qua cho thiy
chiét xuit ND c6 kha ning khang oxy hoa thong qua
hai thir nghiém DPPH va ABTS" (Hinh 2 va Bang 5).
Trong thir nghiém DPPH, hi¢u sut bat géc tu do tang
tir 15,82 % dén 63,11 % khi ndng do chiét xuit ting tir
100 pg/mL dén 600 pg/mL. Trong thir nghiém ABTS",
hiéu suét bat gdc tu do ting tir 13,27 % dén 69,29 %
trong ciing dai ndng do khao sat. Gia tri ICso cua chiét
xuit ND trong thr nghiém DPPH 1a (476,58 + 2,91)



Tap chi Khoa hoc & Cong nghé Vol 8, No 4

ug/mL, trong khi trong thir nghiém ABTS™ 1a (433,91
+ 1,95) pg/mL. Vitamin C, mot chit chdng oxy hoa
manh c6 ICso trong thir nghi¢ém DPPH 1a (15,82 +0,13)
pg/mL va ABTS" 1a (12,84 + 0,04) pg/mL.

80
X O DPPH
~ -
< 60 r mABTS
E.
12
€
= 40 | —E
=
[=11]
=
-
= 20 |
-
0

100 200 300 400 500 600
Noéng d¢ (ng/mL)
Hinh 2 Hoat tinh khang oxy héa cua chiét xuat ND giau
pholyphenol trong thir nghiém DPPH va ABTS+
Bang 5 Gia tri ICso cua chiét xuat ND giau pholyphenol
va vitamin C trong thir nghiém DPPH va ABTS*

y Giatril L
Miu ia tri ICso (ng/mL)
DPPH ABTS*
Chiét xuat ND | 476,58 £2,91 | 433,91 + 1,95
Vitamin C 15,82 +0,13 | 12,84 +0,04

So v6i cac nghién ctu trude day, hoat tinh khang oxy
hoa cua chiét xudt ND trong nghién ctru nay c6 su khac
biét dang ké. Cu thé, nghién ciru ghi nhan chiét xuat
nudc tit ND c6 hoat tinh don géc DPPH v6i1 ICsp = 54,0
pg/mL, trong khi chiét xuat methanol dat ICso = 103,4
ug/mL [15]. Trong khi d6, nghién ctru khac bao cao
chiét xuat NP ¢ hoat tinh yéu hon véi ICsy trong
DPPH 1a (572,14 £ 2,21) pg/mL, trong khi gia tri ICso
trong ABTS" 14 (105,26 + 0,22) pg/mL [16]. So v&i két
qua nay, chiét xuat ND trong nghién ctru hién tai co
hoat tinh khang oxy hoa tuong dwong hoc thap hon so
véi mot sb nghién ctu trudc. Sy khac biét nay co thé
do thanh phan polyphenol dugc chiét xuét c6 hoat tinh

khang oxy hoa thip. Bén canh d6, ham luong
polysaccharide va acemannan cao c¢6 thé 1am giam kha
ning twong tac giira polyphenol va cac gde tu do trong
cac mo hinh danh gia in vitro nhu DPPH hodac ABTS",
do hinh thanh mang polymer hodc tuong tac vat ly —
hoa hoc can tré tiép can cua goc tu do.

Hoat tinh khang oxy héa cua chiét xuat ND trong nghién
cliiu nay co thé duogc giai thich boi sy hién dién cia céac
hop chit sinh hoc nhu polyphenol, polysaccharide,
saponin va acemannan [2-4]. Polyphenol 1a nhom hgp
chit c6 hoat tinh chdng oxy hoa manh, c¢6 kha ning trung
hoa gbc ty do thong qua co ché cho electron hodc
hydrogen [3, 4]. Polysaccharide, dac biét 1a acemannan,
c6 thé dong vai trd hd tro trong viée giam stress oxy hoa
bang cach bao vé té bao [10, 13]. Saponin ciing gop phan
vao hoat tinh nay nho kha ning twong tac voi mang té
bao va diéu hoa tin hiéu sinh hoc [12]. Nhin chung,
nghién ciru ndy khang dinh ring chiét xuit ND co6 kha
ning chng oxy hoa.

4 Két luan

Nghién ctru di xac dinh anh hudng cia thanh phan
dung moi va ty 1é nguyén lidu:dung méi dén kha ning
chiét xudt cac hop chat sinh hoc quan trong tir 1a ND.
Két qua cho thdy, nudc tinh khiét 1a dung maéi téi wu
khi st dung & ty 1¢ nguyén li¢u:dung méi la 1:1, giap
thu dugc ham lugng polyphenol, polysaccharide va
saponin cao nhét, trong d6 acemannan dat 182,5 mg/g.
Bén canh d6, chiét xuit ND thé hién hoat tinh khang
oxy hoa voi gia tri ICso trong thir nghiém DPPH va
ABTS" lan luot 14 (476,58 + 2,91) pg/mL va (433,85 +
1,95) pg/mL. Nhing két qua nay gop phan cung cip
thém dit liéu vé diéu kién chiét xudt méi, than thién va
hiéu qua cho ND.

Loi cam on

Nghién ctru nay da duoc hd trg kinh phi boi Trung tAm
Cong nghé Sinh hoc Thanh phé H6 Chi Minh.
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Effect of extraction conditions on the extraction capacity of some bioactive compounds
from aloe vera leaves
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Abstract Aloe vera is a medicinal plant with high pharmaceutical values that is widely used in the pharmaceutical,
food, and cosmetic industries due to its rich content of biologically active compounds such as polyphenols,
polysaccharides, and saponins. This study was conducted to evaluate the effect of the water—ethanol solvent ratio
and the material-to-solvent ratio on the extraction efficiency of these compounds from aloe vera leaves, as well as
to analyze the acemannan content and antioxidant activity of the extract. The results showed that aloe vera extract
obtained at pure water solvent ratio of (100:0) and a material-to-solvent ratio of 1:1 (v/v) achieved the highest total
polyphenol content (3.528 + 0.0141) mg GAE/g, total polysaccharide content (218.0 £ 0.023) mg/g, saponin
content, and acemannan content of 182.5 mg/g extract. The antioxidant activity of the extract was evaluated through
DPPH and ABTS" assays, with ICs, values of (476.58 =2.91) ug/mL in the DPPH assay and (433.91 £ 1.95) ug/mL
in the ABTS" assay. These findings provide an esential scientific insight for the application of aloe vera extract in
pharmaceuticals, food, and cosmetics sectors.

Keywords Aloe vera, solvent, polyphenol, acemannan, antioxidant.
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