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TOM TAT

Nghién ciru nham xdc ldp cdc diéu kién trong qud trinh trich ly cdc chat chong oxy héa tir la ding
(Vernonia amygdalina) bang dung méi mede. Sw anh hwong cia cdc yéu to ty 1é nguyén liéu: dung
moi thoi gian va nhiét do lan lwot dwoc khdo sat. Mau ld dcfng duoc trich ly o ty Ié nguyén liéu: dung
moi (1:10, 1:20, 1:30, 1:40, 1:50), thoi gian (10, 20, 30, 40, 50, 60, 70 phut) va nhiét do (50°C, 60°C,
70°C, 80°C, 90°C). Két qua méi thi nghiém dwgc danh gid théng qua ba ham muc tiéu: ham lwong
polyphenol tong (TPC), ham lwong flavonoid tong (TFC) va hoat tinh khdng oxy héa qua kha ning
trung hoa goc tw do (DPPH) ciia dich chiét thu dwoc. Nghién ciru chi ra rang, diéu kién trich ly ld
ding (Vernonia amygdalina) ¢ 70°C trong 40 phiit véi ti 1é 1:30 sé cho hiéu sudt trich ly cao nhdt vé
3 ham muc tiéu TPC, TFC va DPPH (lcfn leot la 451,784 + 1,995 mg GAE/100g; 41,735 £ 0,791 mg
QE/100g; 96,536 + 2,920 ppm VitC).

Tir khéa: ld ding, vernonia amygdalina, trich ly, polyphenol tong, flavonoid tong, hoat tinh khdng
oxy hoa

ABSTRACT
Effect of extraction on total polyphenol content
and antioxidant activity of bitter leaf (Vernonia amygdalina)

This study examines conditions of the extraction of antioxidants from bitter leaf (Vernonia amygda-
lina) using water. The effects of temperature, time, and solid-solvent ratio on extraction were studied.
The bitter leaf sample was extracted in water at three solid-solvent ratios (1:10, 1:20, 1:30, 1:40 1:50),
for various lengths of time (10, 20, 30, 40, 50, 60, 70 min), and at various temperatures (50°C, 60°C,
70°C, 80°C, 90°C). The result of each experiment was evaluated by total polyphenol content (TPC), total
flavonoid content (TFC), and antioxidant activity (DPPH) resulting from water extraction of bitter leaf.
The study shows that the best combination of extraction conditions for the bitter leaf (Vernonia amyg-
dalina) was at 70°C for 40 min with 1:30 solid-solvent ratio, obtaining levels of TPC, TFC and DPPH
(451.784 + 1.995 mg GAE/100g, 41.735 = 0.791 mg QE/100g, 96.536 + 2.920 ppm VitC, respectively).
The experiments and results are presented in this paper.

Keywords: bitter leaf, Vernonia amygdalina, extraction, total polyphenol, total flavonoid, antioxi-
dant activity.

1. Giéi thiéu

Trong khoang hai thap ky gan day, gbc tu
do va chat chéng oxy héa 1a mbi quan tim dic
biét cua cac nha khoa hoc noi riéng va xa hoi noi
chung. Céac gbc tu do ludn ton tai trong co thé,
su san sinh cac gdc tu do xay ra lién tuc trong tat
c4 té bao nhu 13 mot phin cua chuc ning té bao
binh thudng. O ndng d6 cao ching 1a nguyén
nhan thuc day oxy hoa, phan huy dai phan tir
sinh hoc (Pacher va cong su, 2007; Udenigwe va

cong su, 2009). Mic du trong co thé ludn c6 co
ché ty bao vé khoi cac qua trinh oxy héa nhung
khong du dé chdng choi trong mot s trudng hop
nghiém trong (Fasakin va cong su, 2011).

Hién nay, mot s6 chit chdng oxy hoa tong hop
nhu butylated hydroxytoluene (BHT), butylated
hydroxyanisole (BHA) da dugc thém vao thuc
pham. Tuy nhién, nhitng han ché vé viéc st dung
cac hop chat nay dang dugc cha y. Nghién ctru
ctia Agudo va cong su (2007), di chi ra raing mot
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s6 hop chét trong thyc vét c6 hoat tinh chéng
oxy hoa nhu vitamin C, carotenoids, lycopene,
... Ché d6 an udng giau thirc an ngudn gdc thue
vat noi chung gitp lam gidm nguy co cua mot
s6 bénh thodi hoa. Vi vay, chat chong oxy hoa
tu nhién c6 ngudn gde tir thye vat véi hoat tinh
chéng oxy hoa cao cang duoc quan tim.

Cay la déng (Vernonia amygdalina) cb
ngudn gdc tir Chau Phi tréng ¢ Ca Chi dugc
st dung nhu mot loai rau, mot loai gia vi sup
déng hodc mdt loai thude. Theo mét sd béo cdo,
cdy la dang 1a mot phuwong thude dan gian giam
dau, chéng khuan, chdng giun va chéng viém
(Atangwho va cong su, 2009). Nam 1994, Ig-
ile va cong su (1994), bao cao vé su hién dién
ctia flavonoid bao gom luteolin, luteolin 7-O-p-
glucuronoside, va luteolin 7-O-B-glucoside
trong cdy nay. C6 thé thiy, cay la ding giau
chat chéng oxy hoa ty nhién va 1a mot nguyén
lidu tiém nang dé khai thac va nghién ciru.

Tuy nhién, ¢ nudc ta hién nay dang st dung
cdy 14 déng diéu tri bénh nhu mot bai thude dan
gian ma chua c6 mot nghién ctru ndo vé nguyén
liéu nay. O nudc ngoai, cic nghién ciru vé ciy
14 dang van con han ché va chi dimg lai ¢ mirc
so sanh voi cac loai cay khac nhu: Azadirachta
indica, Gongronema latifolium (Atangwho va
cong su, 2009), Ocimum gratissimum (Oriakhi
va cong su, 2014),... Mit khac, cac nghién ctru
c6 rat it thong tin vé didu kién trich ly cac chat
chéng oxy hoa tir 14 ciy 1a ding bang dung
moi nude. Vi thé, muc tiéu ctia nghién ciru nay
nham dua ra cac thong sb clia qua trinh trich ly
dé dat hiéu suat thu hoi cac hop chat polyphe-
nol va kha ning chéng oxy héa cao tmg dung
trong linh vuc nudc giai khat noi riéng, nganh
cong nghé thue phim noi chung.

2. Vat liéu va phwong phap

2.1. Vit liéu

La déng duogc thu hai tai xa Trung Lap Ha,
huyén Cu Chi, TP. H6 Chi Minh tir thang 3 dén
thang 4 nam 2017, 1a dugc chon 1a 14 gia, mau
xanh va dam bao con tuoi, khong bi sau hai,
dap nat. L4 dang chuyén vé phong thi nghiém
va dugce rira sach, dé rao, s?iy & nhiét d6 60°C
trong 4 gio, dat d6 am 6,5 £ 1%. Sau d6 dugc

xay nho dén kich thudc 0,3+0,5 mm va bao quan
trong tai PA ghép mi chan khong, & nhiét do
<4°C va tranh 4anh sang truc tiép.

Thudc thtr Folin-Ciocalteu duge mua tir Merck
KgaA (buc).

Quercetin, acid gallic, thubc thar DPPH
(1,1-diphenyl-2-picrylhydrazyl) mua tur Sigma
Aldrich (USA).

Na,CO,, NaNO,, AICI,, NaOH, methanol,
vitamin C dat chuan dung trong phan tich phong
thi nghiém.

2.2. Phwong phap nghién ciru

2.2.1. Khdo sat anh hwéng cia ti 1€ nguyén
li¢u : dung mdi dén qua trinh trich ly

Céan chinh xac 1 gram 14 ding vao binh
tam giac da dugc bao kin, trdnh &nh sang, ty 1¢
nguyén liéu: dung méi lan luot duoc khao sat
(1:10, 1:20, 1:30, 1:40, 1:50), thoi gian trich ly
30 phiit. Cac binh trich ly dwogc dit trong bé on
nhiét v&i nhiét dé dugc diéu chinh & 60°C (thong
s6 nhiét do va thoi gian trich ly dwogc ¢b dinh 1a
60°C/ 30 phut).

Chi tiéu theo ddi: ham lwong polyphenol téng
(TPC), ham lugng flavonoid tong (TFC) va hoat
tinh khang oxy héa (DPPH).

2.2.2. Khéo sat anh hwéng cia thoi gian
dén qua trinh trich ly

Trong thi nghiém nay, thoi gian trich ly
dugc thay d6i tir 10 phat dén 70 phit voi At =
10 (phut). Thong s ty 1& nguyén liéu: dung moi
duoc xac dinh ¢ Thi nghiém 2.2.1. Nhiét d¢ trich
ly dugc ¢d dinh ¢ 60°C.

Chi tiéu theo doi: TPC, TFC va DPPH.

2.2.3. Khao sat anh hwéng ciia nhiét d¢
dén qua trinh trich ly

O thi nghiém nay, nhiét 46 s€ dugc thay dbi
tir 50°C dén 90°C v6i AT = 10 (°C). Thong sb ty
1€ nguyén li¢u: dung méi duge xac dinh & Thi
nghiém 2.2.1. Théng s thoi gian trich ly dugc
xac dinh ¢ Thi nghiém 2.2.2.

Chi tiéu theo doi: TPC, TFC va DPPH.

2.3. Phwong phap phén tich va xir Iy s6 li¢u
2.3.1. Phuong phap phéan tich
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Phuong phap dinh lugng Polyphenol tong
(TPC): ham luong polyphenol tong trong dich
chiét duge xac dinh theo TCVN 9475-1-2013
bang phuong phap quang phd so mau véi thude
thir Folin - ciocalteu va chat chuén acid gallic, do
d6 hap thu quang hoc & budc song 765nm. Ham
luong polyphenol tong duoc thé hién qua sé mg
acid gallic tuong dwong (GAE)/100g chét kho.

Phuong phap dinh luong Flavonoid tong
(TFC): ham lugng cac hop chat flavonoid dugc
phan tich dua trén phuong phap quang phd so
mau (Sulaiman va Balach, 2012) theo nguyén
tac: Flavonoid trong 14 dang tao phirc mau vang
voi dung dich AICI3. Cuong d6 mau ti 1€ thuan
voi ham luong flavonoid dugc xac dinh ¢ budc
song 510nm. Toéng luong flavonoid duoc thé hién
qua s6 mg quercetin twong duong (QE)/100g
chét kho.

Phuong phap kiém tra hoat tinh khang oxy
hoa (Azrina va cong sy, 2010): Hoat tinh khang

oxy hoa dugc xac dinh bang thudc thir DPPH
(1,1-diphenyl-2-picrylhydrazyl), do mat 4o quang
tai budc song 517nm. Hoat tinh khang oxy hoa
duoc thé hién qua ndng do vitamin C tuong duong
(ppm VitC).

2.3.2. Phwong phap xir Iy s6 liéu

Trong nghién ciru ndy, mdi thi nghiém tién
hanh 13p lai ba lan, két qua duoc trinh bay ¢ dang
gia tri trung binh + gia tri sai s6. Panh gia su khac
biét c6 y nghia giita cic mau thi nghiém dwoc thyc
hién bang phuong phap thong ké ANOVA 1 chiéu
(0= 5%) trén phan mém JMP X7.

3. Két qua va thao luin

3.1. Anh huéng cia ty 1¢ nguyén ligu: dung
méi dén qua trinh trich ly

Anh huong cua ty 18 nguyén liéu: dung méi
dén ham luong TPC, TFC va DPPH trong dich
trich ly dugc trinh bay ¢ Hinh 1:
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Hinh 1: Anh huong cia ty le nguyén liéu: dung méi trich ly dén ham luong polyphenol tong (a),
ham luong flavonoid tong (b), hoat tinh khang oxy hoa (c) cua dich trich ly cdy 14 déing
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Theo Al-Farsi va Chang (2007), ty 1€ nguyén
lidu : dung méi cang cao c6 thé thiic day gra-
dient ndng d6 cang ting cao, din dén ting toc
d6 khuéch tan cho phép qua trinh trich ly duoc
t6t hon (Al-Farsi va Lee, 2008). Ngoai ra, theo
Zhang va cdng su (2007), co hdi cia cac thanh
phan hoat tinh sinh hoc tiép xtic v&i dung méi
trich ly dugc mo rong voi su gia tang luwong dung
moi, dan dén tang hi¢u suét trich ly (Zhang, Bi,
va Liu, 2007). Két qua thé hién trong Hinh 1 cho
két qua phit hop, ham lwong TPC, TFC va DPPH
tang tir ty 1& nguyén liéu : dung méi 1:10 dén
1:30. Tuy nhién, ham luong cac thanh phan s&
khong tiép tuc tang khi da dat dugc sy can béng
(Wong, Tan va Ho, 2013). Ca ba biéu db déu thé

hién cac chi tiéu ting dan dén ty 1& nguyén liéu :
dung méi 1:30 thi dung lai, du tang ty 1¢ nguyén
liéu : dung moi van khong tang hiéu qua trich ly
ma chi lam pha loang dich trich ly. Ty 1€ nguyén
lidu : dung moéi tdi wu & thi nghiém nay 1a 1:30
(451,784 + 1,995 mg GAE/100g, 41,735+ 0,791
mg QE/100g, 96,536 +2.920 ppm VitC).

3.2. Anh hwéng ciia thoi gian dén qua
trinh trich ly

Thoi gian trich ly ciing 1a mot yéu t6 quan
trong. Thoi gian trich ly anh huong c6 y nghia
(p<0,05) dén ca ba chi tiéu: TPC, TFC va DPPH
duoc thé hién & Hinh 2.
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Hinh 2: Anh hudng cua thoi gian trich ly dén ham luong polyphenol tong (a), ham luong
flavonoid tong (b), hoat tinh khang oxy héa (c) cua dich trich ly cdy 1a ding

Do lac dau ham lugng polyphenol trong 14
dang 16n nén su chénh léch nong do giira bén
trong va bén ngoai té bao cao, vi vdy ma TPC va

DPPH trong dich trich ly ting manh (tir 10 dén
40 phat). Tuy nhién, theo thoi gian ham lugng
polyphenol bén trong va bén ngoai té bao gan
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dat dén trang thai can bang nén lam cho luong
polyphenol thu duoc ting cham déan (tir 40 dén
50 phut) theo dinh ludt Fick (Pinelo, Sineiro
va Nifiez, 2006), va sau d6 giam (tir 50 dén 70
phut) do thoi gian trich ly 1au trong nhiét dg cao
lam mét s polyphenol khong bén nhiét va giam
chat lugng theo thoi gian. Ham lugng flavonoid
téng ciing ting dan dén mdc thoi gian gidi han
(50 phat) va giam sau khoang thoi gian do.

Qua Hinh 2 cho thay, ham lugng TPC, TEC,
DPPH ¢ murc thoi gian 40 phut (351,833 + 2,745
mg GAE/100g; 29,681 + 0,568 mg QE/100g;
200,437 + 5,392 ppm VitC) va 50 phuit (354,474
+ 2,905 mg GAE/100g; 29,000 + 0,12 mg

QE/100g; 202,816 £ 3,060 ppm VitC), tuy co
khéc nhau nhung su khac nhau khong c6 y nhia
vé mit thong ké (p<0,05). Tir két qua nhu trén,
dé khong t6n thoi gian va ning luong, 40 phut 1a
thoi gian trich ly dugc lya chon.

3.3. Anh hwdng ciia nhiét do dén qua trinh
trich ly

Anh huong cia nhiét do trich ly dén ham
luong polyphenol tong, flavonoid tong va hoat
tinh khang oxy hoéa trong dich trich ly dugc khao
st & nhiét do tir 50 + 90°C, két qua duoc thé hién
qua Hinh 3:
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Hinh 3: Anh huong ctia nhiét do trich ly dén ham lugng polyphenol tong (a), ham luong flavonoid
tong (b), hoat tinh khang oxy hoa (c) cta dich trich ly cay la dang

Hinh 3 cho thdy, ham lugng TPC, TFC mg GAE/100g; 62,959 + 2,972 mg QE/100g;

va DPPH dat gi4 tri cao nhit ¢ nhiét do 70°C,
lan luot dat cac gia tri sau: 384,552 + 2,832

493,963 + 12,395 ppm VitC. Két qua nay gan
v6i két qua thi nghiém ciia Mohamed va Chang
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(2007), vé nhiét do trich ly ddi voi trai cha la
(Phoenix dactylifera L.) ¢ 65°C (Al-Farsi va
Lee, 2008).

Ham luong TPC, TFC va DPPH tang tu
mirc nhiét d6 50°C dén 70°C. Két qua nay c6
thé giai thich nhu sau, khi nhiét d6 tang cao s&
tang cuong sy phan hily cic thanh phan cua té
bao thuc vét, lam ting kha nang thdm thau qua
mang té bao, tir d6 giup giai phong polyphenol
trong mau (Wang va cong su, 1998). Ngoai ra,
khi nhiét d¢ ting cao, lam tang do hoa tan, tbe
d6 truyén khdi ciing nhu giam do nhét va sirc
cing bé mit ciia cac dung moi gop phan 1am cho
ti 16 khai thac cac hop chat polyphenol cao hon
(Brglez va cong su, 2012).

Tuy nhién, nhiét d6 cao khong phai lic nao
ciing thich hop dé chiét xuat cac hop chat poly-
phenol, vi n6 s& lam bién tinh cac hop chat nhay
cam voi nhiét (Jing, Dong va Tong, 2015). Day
c¢6 thé 1a nguyén nhan dan dén TPC, TFC va
DPPH giam khi nhiét d9 bat dau tang tir 70°C 1én
90°C. Do d6, nhiét d6 70°C duoc chon la nhiét
do trich ly cho cac thi nghiém.

4. Két luan

Nghién ciru nay da dua ra duoc cac thong sb
nhiét d9, thoi gian va ty 1€ nguyén li¢u : dung
mdi anh hudng cy thé dén hiéu qua trich ly cac
hop chéit chéng oxy hoa tir cay 14 dang Vernonia
amygdalina v&i dung moi 1a nudc. Bé dat dugc
diéu kién trich ly tot nhat vé 3 ham muyc tiéu
TPC, TFC, DPPH véi dung méi nudc & 70°C
trong 40 phut vdi ty 1€ nguyén liéu : dung moi
1:30 s& dat dugc két qua 1a 451,784 = 1,995 mg
GAE/100g; 41,735+ 0,791 mg QE/100g; 96,536
+ 2,920 ppm VitC.
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