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ABSTRACT

The aim of this study was to evaluate the effect of extraction methods and
organic solvents on activity of antioxidant from Moringa oleifera leaves
and stems. The results showed that antioxidant ability of Moringa oleifera
leaves were higher than their stems. As using the same extracting solvent,
content of antioxidant compounds in Soxhlet extraction method was higher
than that in hot solvent extraction method. The efficiency of extraction by
methanol was better than by ethanol. The highest total polyphenol and
flavonoid contents of Moringa oleifera leaf were 9.68 mg GAE/g DM and
19.8 mg QE/g DM, respectively. The IC50 value was used to evaluate free
radical scavenging ability by DPPH assay. The extract sample from
Moringa leaves by methanol solvent and Soxhlet extraction method
reached the lowest IC 50 value at 0.537 mg/mL concentration.

TOM TAT

Dé tai nghién ciru nham khdo sat sw anh hwéng cia phwong phdp chiét
tach va dung méi hitu co 1én hoat tinh cdc hop chdt khing oxy héa cé
trong ld va than cdy chim ngdy. Két qua khdo sdt cho thdy kha ndng
khdng oxy héa ciia lé cao hon than chim ngdy. Céc hop chat khing oxy
héa ciia mau chiét bang phiong phdp chiét Soxhlet cao hon phiong phdp
chiét néng trén cing mét dung méi chiét. Hiéu qua chiét bang dung méi
metanol tot hon etanol. Ham lwong polyphenol tong s6 (TPC) va flavonoid
tong s6 (TFC) dat cao nhdt trén mau dich chiét metanol tir ld bang phirong
phap chiét Soxhlet lan lwot la 9,68 mg dwong lwong acid gallic trén gam
chat khé (GAE)/g VCK) va 19,8 mg duong lwong quercetin trén gam chat
kho (QE/g VCK). Kha nang loai goc tu do bang thur nghiém 2,2-diphenyl-
I-picrylhydrazyl (DPPH) trén mau dich chiét metanol tir ld cdy chiim
ngdy bang phwong phdp chiét Soxhlet ¢é gid tri IC50 thdp nhat dat
0,537 mg/mL.

Trich dan: Phan Thj Bich Trim va Nguyén Thi Diém My, 2016. Khao sat hoat tinh c4c hop chat khang oxy
hoa trong 14 va than cdy chum ngdy (Moringa oleifera). Tap chi Khoa hoc Truong Dai hoc Can
Tho. SO chuyén dé: Nong nghiép (Téap 3): 179-184.

1 PAT VAN PE

Cay chum ngdy co tén khoa hoc Moringa
oleifera, c6 ngudn goc ban dia tir Tay Bac An Dd.
Ngoai cong dung trong dé lam hang rao, tit ca cac
bd phan clia cay chum ngay co thé dung lam thirc

an cho gia suc, thuc phdm dinh dudng, chit lam
trong nudc, thubec nhuém mau xanh... Cay chum
ngay c6 gia tri dinh dudng cao, 14 va than co chira
protein, beta-carotene, vitamin C, sat, kali...; hoa,
ré va hat chum ngdy con cé beta-sitosterol,
kaempferol va quercetin (Udupa and Kulkarni,
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1998). Pic biét ciy con chira cac hop chit khang
oxy hoa ty nhién nhu polyphenol, flavonoid,... cé
vai tro ngan chan céc tac dong co hai cua stress oxy
hoa (Johnson, 2005). Hién nay, 14 chum ngay da
duoc nghién ctru rong rdi do chira 5:2’10 ché} ¢06 hoat
tinh sinh hoc khdc nhau bao gom chong tang
duéjng huyét, tri xo vita déng mach, tang cuong
mién dich va anh hudéng dén bénh ung budu
(Kumarret al., 2012). Tai Viét nam, viéc khao sat
hoat chéat khang oxy hoa trén cdy chum chua c6
nhiéu nghién ctru. Vi vdy, tim ra dugc phuong
phap chiét tach tot nhat dé xac dinh ham luong cac
hoat chat khépg OXy h(’)q va dicu kién thu hoi mau
la viéc lam can thiét. Dong thoi, viée dénh gia so
bo hoat tinh loai géc‘ tw do trong dich chiét 1a va
than chum ngdy nham lam co s& cho cac thi
nghiém bao vé gan trén dong vét cho cac nghién
ctru sau hon vé chum ngay.

2 VAT LIEU VA PHUONG PHAP

1.1 Chuin bi nguyén li¢u

Mau 14 va than cay chum ngay duoc thu héi tai
khu nha luéi Khoa Nong nghiép va Sinh hoc Ung
dung, Truong DPai hoc Can Tho. Nguyén liéu 1a
chum ngay duogc loai bo phén hu, rtra sach, dé rao
nuéc va duge phoi khd ty nhién. Mau than cay
chum ngay duoc cét ra timg phan doan nho khoang
0,5 cm. Khi phoi ning cic miu dén do gion vira
phai, mau 14 dugc xay nhuyén thanh bot, mau than
ciy duoc gid nat bang cbi. Tat ca mau dugc bao
quan & nhiét d6 5°C trong tui nilong tranh hut 4m
dé tién hanh céc thi nghiém phan tich.

2.1 Phuwong phap thi nghiém

2.1.1 Chudn bi mdu phan tich

Mau bot 14 chum ngdy dugc chiét bang hai
phuong phap chi€t néng va chiét bang may Soxhlet
vo6i 3 lan 1ap lai.

Tién hanh chiét nong véi hé théng dun céach
thuy qua 4ng sinh han ¢ nhiét d6 50°C gom 10 gam
mau nguyén liéu dugc chiét véi 100 mL dung m6i
etanol hodc metanol trong 90 phut v6i 3 lan chiét.
Tuong ty voi phuong phap chiét Soxhlet gdm 10
gam mau dugc chiét voi 300 mL dung médi etanol
hodc metanol theo ti 1¢ mau va dung mdi (wW/v)
bang 1:30 trong khoang 8 gio.

Thu dich chiét & mdi phuong phap ly trich, tién
héugh xac dinh chinh xac thé tich va chia lam hai
phan. Mot phan dich duge bao quan & 5°C dé tién
hanh cac thi nghi@m trén dich chiét. Phan con lai
dugc c6 quay duoi bot dung moéi, dong kho lanh
thu dugc dang cao dong kho va bao quan & nhiét
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d6 5°C dé thuc hién phan tich céc chi tiéu.

Mau bot than chum ngay duoc chiét tach va thu
dich chiét bang hai phuong phap chiét nong va
chiét bang may Soxhlet twong tuy nhu mau bot 14
chum ngdy, nhung chi s dung dung méi metanol
sau khi co két qua so bd tur thi nghiém chiét mau
bot 1a.

2.1.2 Cac phuwong phap phan tich

Tién hanh x4c dinh d6 4m theo AOAC (2000).

Ham luong phenolic tong s6 (TPC) xac dinh
boi phuong phap Folin-Ciocalteu theo Rao et al.
(2010), bang cach xay dung dudng chuan véi acid
gallic (GA). Ham lugong TPC dugc bidu dién theo
miligam dwong lugng acid gallic trén gam chat kho
(mg GAE/g VCK)

Ham lugng flavonoid tong sb (TFC) duoc xac
dinh theo Haroon et al. (2012), bang cach xay dung
dudng chuin véi quercetin. Ham lugng TFC dugc
biéu dién theo miligam duwong lwong quercetin trén
gam chit kho (mg QE/g VCK)

Panh gia kha niang loai gbc tu do bang 2,2-
diphenyl-1-picrylhydrazyl (DPPH) theo phuong
phap ctia Sharma er al. (2012), tién hanh dung
dudng chuin biéu dién mdi twong quan gitta %
hoat tinh loai géc tr do cia DPPH va n6ng d6 miu
khac nhau. Dya vao phwong trinh dudng chuin xac
dinh duogc gia tri IC50.

2.1.3 Phwong phdp phan tich s6 liéu

Thi nghiém duoc tién hanh ngiu nhién véi 3
lan lap lai, két qua duoc tinh toan bang phian mém
Excel va phin mém thong ké Minitab 16. Két qua
phén tich ANOVA véi dg tin cay 95%, so sanh su
khéac biét gitra cac nghiém thirc qua phép thir LSD.

3 KET QUA - THAO LUAN
3.1 Do Am nguyén lidu 14 va than chim ngiy

D6 4m hai mau I4 va than chum ngdy dugc thuc
hién trong diéu kién phoi ning ty nhién dé bao dam
giit dugc cac hoat tinh sinh hoc ciia mau. Két qua
cho thdy d6 4m ciia miu than chum ngay (12,42%)
cao hon miu 14 chum ngay (11,82%), nguyén nhan
¢6 thé do khi phoi mau than cay chi duoc cit thanh
ting doan nhé nén luong nudc trong mau khé bay
hoi hon, tuy nhién sy chénh Iéch ciing khong dang
ké. P 4m nguyén liéu cua ca hai mau nam trong
gi6i han cho phép bao quan trong thuc té. Bong
thoi, d& tai st dung phan tram do 4m nay dé quy
céc két qua phén tich vé phan trim vét chét kho,
tao thuan loi trong viéc so sanh hoat tinh gitta cac
mau phan tich.
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3.2 Khio sat hoat tinh cic hop chit khang Két qua vé ham lugng TPC dugc thé hién &
oxy hoa trong la Bang 1 cho thdy, ham lwong polyphenol tong 50
clia cac mau dich_ chiét déu cao hon cac mau cao
d6ng kho. Cac mau chiét bing dung mdi metanol
tir 14 bang phuong phap chiét nong c¢6 ham luong
TPC cao hon méu cao déng kho khoang 15,6%. O
mirc ¥ nghia 95% c6 su khac biét y nghia thong ké
giita mau dich chiét metanol tir 14 bang phuong
phap chiét Soxhlet, dat ham lugng TPC cao nhat la
9,68 mg GAE/g VCK so v6i mau dich chiét nong
tuong ung chi dat 9,01 mg GAE/g VCK va tang
hon 7,4%.

Polyphenol 12 nhom chét khang oxy héa chung
c6 kha nang ngan chan cac chu01 phan tng day
chuyén bang cach phan ung truc t1ep voi goc tu do
do tao thanh mét goc ty do mai bén hon, hoap clng
6 thé tao phtre v6i cac ion kim loai chuyén tiép
von la xtc tac cho qua trinh tao goc ty do (Petti
and Scully, 2009). Vi vay, khao sat ham luong
polyphenol tong s0 1a mot chi tiéu quan trong
nham danh gia kha nang khang oxy hda ciia mét
nguyén li¢u.

Bang 1: Him lwgng TPC, TFC va kha niing loai gbc tw do trén 14 chum ngiy

Phwong phap TPC (mg GAE/g VCK) TFC (mg QE/g VCK) IC50 (mg/ mL)
chiét-Dung méi Dich chiét Cao dong kho Dich chiét Cao dong kho Dich chiét Cao dong kho
Noéng- MeOH 9,01 +0,18* 7,80 +0,02° 18,44 +0,22" 16,50+ 0,26 0,60 +0,02° 0,67+ 0,04°
Noéng- EtOH 3,96 +0,04¢ 3,47+0,11¢ 13,62+0,08¢ 7,04+0,28" 1,59+0,03* 1,83+0,02°
Soxhlet-MeOH 9,68 +0,10* 9,34+0,11* 19,8+0,22* 18,71 £0,21* 0,54 +£0,02° 0,59 +0,04°
Soxhlet-EtOH 489+0,08 4,12+0,11° 14,8+0,26° 9,23+£0,21° 1,42+0,07° 1,48+0,10°
Mtrc y nghia * * * * * *
CV (%) 37,84 41,61 15,83 39,49 47,89 48,70

Ghi chil: trong ciing mot cét cdc s6 cé chit theo sau giong nhau thi khéng khdc biét qua phép thir LSD, *: khdc biét ¢
murc y nghia 5% . .
Trong cing mot phuong phap chiét, mau 14 xac dinh theo phuong phap loai goc tu do bang
chum ngéy chiét bang metanol ¢6 ham lugng TPC DPPH. bay la phuong phap kha don gian, nhanh
cao hon hin so véi miu chiét etanol khoang 1,5 chong, on dinh va mang tinh chit sang loc tac dung
dén 2,5 lan. MAu dich chiét tir 14 bang phuong phap khang oxy héa cac chat khang oxy hoa (Brand-
chiét Soxhlet v6i dung méi methanol c6 ham lugng Williams et al., 2011). Gia tri IC50 cho biét nong

TPC cao hon méu dich chiét etanol gap 1,98 lan. dd ma tai d6 mau ¢6 kha nang loai di 50% goc tu
, do cta DPPH, vi vay co the su dung gia tri IC50 dé
Flavonoid 1a mot nhdm hop chat khang oxy hoa so sanh kha ning loai gbc tu do cua cac mau khao
thugc nhoém polyphenol, c6 hoat tinh khang oxy sat v6i nhau. Gia tri IC50 cang nho, mau duoc
hoa manh nho su c6 mat cua cac nhom hydroxyl khao sat co kha ning loai gbc ty do cang manh.
nhan thom cua cac flavonoid (Shi ez al., 2001). Két Tuong ty voi két qua khao sat ham luong TPC va
qua phan tich ham lwng TFQ ¢ Bang 1 0110 thay, TFC, kha nang loai géc ty do ctia cac mau dich
ham luong flavonoid tong s6 ciia cac mau dich chiét cao hon miu cao dong kho nén s& c6 gia tri
chict cao hon c6 y nghia so v6i cac mau cao dong IC50 nho hon. Cac mau chiét biang phuong phap
kho tuong ing. Mau dich chiét 1a chum ngdy bang chiét Soxhlet ciing cho gia tri IC50 nho hon céac
phuong phap chiét Soxhlet va dung moéi metanol c6 méu chiét nong tuong tng. Khi khao sat trén cung
ham lugng TFC cao hon mau cao dong khé twong mau 1a chum ngay, cung mot phuong phap chiét thi
ung 5,8%. mau chiét etanol c6 kha ning loai goc tu do yéu
Ham luong TFC ciia mau chiét Soxhlet ciing c6 hon, tire gid tri IC50 cao hon khoang 3 lran
su khac biét co ¥ nghia thong ké v6i mau chiét 3.3 So sanh hoat tinh cic hop chat khang
néng. Mau chiét nong ¢6 ham lugng flavonoid tong oxy hoéa trong 14 va thin chum ngiy

s6 thip hon mau chiét Soxhlet & ca hai loai dung
moi metanol va etanol trén cing mau chiét tir 14
chum ngay khoang 7,35%. Cic mau dich chiét
bang dung méi etanol c6 ham lugng flavonoid rat
thip va gan nhu khong hiéu qua thap hon khoang
30 dén 50% so v&i mau chiét tir metanol.

Do dung moéi metanol cho hiéu qua cao hon
etanol nén tién hanh chiét va phan tich cac chi tiéu
trén nguyén liéu than chum ngay véi dung moi
nay. Két qua dugc thé hién ¢ Bang 2 cho thiy,
cing mot phuong phap chiét thi cac miu chiét tir
than cdy chum ngay cho két qua ham luong TPC

Dé danh gia kha ning khing oxy hoa cac mau va TFC déu thap hon miu chiét tir 14 cdy chum
dich chiét tir 14 chim ngdy, thi nghiém tién hanh ngdy. Su khéc biét nay c6 ¥ nghia trén ca mau dich
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chiét va cao dong kho. Bang phuong phap chiét
Soxhlet, miu 14 chiét bang metanol c6 ham lugng
TPC cao hon miu dich chiét tir than gip 1,43 lan.
Tuong tw véi ham luong TPC, cac mau chiét tir

S6 chuyén dé: Nong nghiép (2016)(3): 179-184

Bing 2: Ham lwgng TPC, TFC va kha niing loai goc tw do trén 14 va thin cham ngiy

than cdy chum ngay c6 ham lugng TFC nho hon
khoang 3 dén 4 14n so v6i mau chiét tir 14 cdy chum
ngdy tuong ng trén ca hai dich chiét nong va chiét
bang Soxhlet.

Phuong phap TPC(mg GAE/g VCK) TFC (mg QE/g VCK) IC50 (mg/mL)

chiét-Mau Dich chiét Cao dong khé  Dich chiét Cao dong khé Dich chiét Cao dong khd
Néng - La 9,01 £0,18° 7,80 £0,02° 18,44 £0,22° 16,50 £0,26" 0,60 + 0,02 0,67 + 0,04
Nong - Than 5,13 +0,09¢ 4,56+0,100 4,47+0,15¢ 4,03+0,19¢ 0,74+0,02° 1,07 +0,11?
Soxhlet - La 9,68 +0,10° 934+0,11° 19,8+0,22* 18,71 +£0,21* 0,54 +0,02¢ 0,59 + 0,04
Soxhlet - Than 6,75 + 0,19 6,54 +0,14° 595+0,23° 5,33+020° 0,65+0,03> 0,84+0,10°
Mtre y nghia * * * * * *
CV(%) 24,78 25,92 60,01 61,16 12,52 25,86

Ghi chii: trong ciing mét cft cdc s6 c6 chit theo sau giong nhau thi khéng khdc biét qua phép thir LSD, *: khdc biét &
murc y nghia 5%

hon khoang 119 1an. Qua d6 cho thiy, gia tri IC50
dé tai khao sat van con kha cao 1a do dich chiét
dang tho van con nhiéu tap chat khac bi 161 kéo boi
cac dung méi trong qua trinh chiét tach.

Nhu véy, ham luong polyphenol tong s6 dat két
qua tot nhat ddi véi mau dich chiét metanol tir 14
bing phuong phap chiét Soxhlet dat 9,68 mg
GAE/g VCK. Két qua nghién ctru cao hon gip 1,84
1an so v6i két qua ciia Ayodele and Olabode (2015)
khao sat trén moét loai chum ngay ¢ Nigeria c6 ham
lwong polyphenol téng sé khoang 5,3 mg GAE/g.
Tuy nhién, so voi ham lugng TPC cua la chum
ngdy ¢ Nam Phi (19,5 mg GAE/g) trong nghién
clru clia Pakade ef al. (2012) thi két qua dé tai thip
hon kha nhiéu. Su khac biét gilra cac két qua
nghién ctru c6 thé do ngudn nguyén liéu, phuong
phap tach chiét khac nhau dan dén ham luong
polyphenol chiét xuat dugc khac nhau. Ham luong
TFC dat cao nhét mg véi miu dich chiét mau 14
cdy chum ngiy biang metanol v&i phuong phap
chiét Soxhlet 12 19,8 mg QE/g VCK, théng ké cho
thdy két qua nay khac biét c6 y nghia so vdi cac
mau khao sat con lai. Két qua ham luong TFC cia
d8 tai kha thip so v6i mot nghién ciru cia Pakade
et al. (2012) cling trén la chum ngay va dat khoang
33,8 mg QE/g, nhung lai cao hon nhiéu so véi két
qua nghién ctru cua Ayodele and Olabode (2015),
ham luwong flavonoid chi dat 0,8 mg QE/g. Sy
chénh 1éch nay co thé do diéu kién thi nghiém, thoi
gian thu hoach nguyén liéu va phuong phap khao
sat khac nhau gay ra.

Két qua khao sat cho thdy, 14 cdy chum ngdy c6
ham luong polyphenol va flavonoid tong sé nhiéu
hon than cay nén c6 hoat tinh khang oxy héa manh
hon. Phuong phép chiét tach khac nhau c6 anh
huong dén kha nang ly trich cac hop chat khang
oxy hoéa co trong mau. Cac mau chiét bang phuong
phap chiét Soxhlet c6 kha nang khang oxy hoa
manh hon mau chiét néng tuong tmg. Nguyén nhan
c6 thé 1a do sy hoan Iuu ctua dung moi trong
phuong phap chiét Soxhlet gitp dung moi thim
déu va len 10i vao cac t& bao thuc vat giup chiét
kiét hon cac hop chit polyphenol, flavonoid,
carotenoid,... so véi phuong phéap chiét néng.

Dung mdi chiét c6 anh huéng rat 16n dén hiéu
qua ly trich. Két qua khao sat cho thay hiéu qua
chiét bang metanol cao hon etanol. Két qua trén co
thé 1y giai 1a do cac hop chit phenolic ¢6 cic nhom
hydroxyl, keton,... 4i nuéc nén dé dang tan trong
dung moi c6 tinh phan cuc cao.

Qua trinh bao quan ciing ¢6 anh huéng dén ham
luong cac chat khang oxy héa c6 trong mau, tic 1a
xét mau dich chiét va mau cao dong kho twong
tmg. Hoat tinh khang oxy hoa clia mau cao dong
kho yéu hon hin so v6i mau dich chiét truc tiép, su
khac biét nay 1a do cao dong khé trai qua nhiéu giai
doan xtr Iy gdbm cb quay loai dung méi, qua trinh
dong kho lanh khoang 3 ngay. Trai qua nhiéu giai
doan xtr 1y, cac hgp chat khang oxy hoa trong mau
c6 thé bi giam hoat tinh hodc bi bién tinh hodc
tham chi bi ph4 hay. Vi vay, khi dong khé mau c6
thé can cho thém chét hd trg dé kha ning loai gdc
tu do khong bi giam. Ngoai ra, chu ¥ dén diéu kién

Mau dich chiét tir 14 chum ngay bang metanol
¢6 kha niang khang oxy héa manh nhit véi gia tri
IC50 thap nhit 14 0,537 mg/mL. So sanh véi két
qua nghién ctu cia Abdulkadir et al. (2015), dich
chiét tir 1a chum ngay ¢ Malaysia co gia tri IC50 1a
0,32 mg/mL. Vi vay, Kkét qua nghién ctru cla dé tai
cho thay kha ning khang oxy héa yéu hon. Khi so
sanh vé6i dbi ching duong, dé tai str dung vitamin
C co6 gia tri IC50 bang 0,0045 mg/mL thi kha nang
loai goc tu do cua 14 chum ngady nghién ctru yeu
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bao quan, thoi gian luu trif miu dé co thé giam
thiéu kha ning lam suy yeu di hoat chat khang oxy
hoa.

3.4 Twong quan giira TPC va kha nang loai
goc tw do

Sau khi phan tich ham lugng TPC va gia tri
IC50 & cac nghiém thirc chung t6i nhan thiy co
mdi twong quan nghich gitra ham luong polyphenol
tong s6 va kha ning loai gbc tu do thong qua gia tri

S6 chuyén dé: Nong nghiép (2016)(3): 179-184

polyphenol tong sb trong mau khao sat cang cao,
hoat tinh khang oxy héa ctia miu cang manh thi
kha ning loai gbc tu do ciia DPPH cang cao, thé
hién qua gia tri IC50 loai bé 50% gbc tu do cang
nho (Miliauskas e al., 2004). Két qua khao sat
twong ty nhu cac nghién ctu trén dich chiét mot
vai nhom thyc vat khac da dugc cong bd
(Maksimovic' et al., 2005; Yu et al., 2005). biéu
nay nham tao co s cho cac thir nghiém bao vé gan
trén dong vat ¢ cac nghién ctru sdu hon vé cay

IC50 v6i R* = 0,97 (Hinh 1). Khi ham lugng chim ngay.
2 -
~
1,6 4
=
£ 12,
g =-0,2026x + 2,4365
= R?=0,9739
2 084
=
T
© 041
(G]
0 r r r r .
0 2 4 6 8 10
TPC (mg GAE/g)

Hinh 1: Mdi twong quan giira gia tri IC50 va ham hrgng TPC

4 KET LUAN

La chum ngiy co chira ham lugng cic chat
khang oxy hoa nhidu hon trong than. Phuong phéap
chiét Soxhlet ly trich cac hop chit khang oxy hoa
trong la chum ngay hi¢u qua hon phuong phap
chiét néng. La chum ngay duoc chiét bang dung
mdi metanol c6 ham luogng polyphenol va
flavonoid tong sé dat cao nhat 1a 9,38 mg GAE/g
va 19,8 mg QE/g tuong tng. Kha ning loai gbc tu
do bang thir nghiém DPPH trén cac mau dich chiét
¢6 gia tri IC50 dat thap nhét ¢ ndng do 0,537
mg/mL nén c¢6 hiéu qua loai bd géc tr do cao hon
cac dang cao dong kho.
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