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TOM TAT

binh lang 1a mot loai cay duoc lieu duoc stt dung nhiéu trong y hoc do c6 hoat tinh chong oxy
hoa, chéng viem va ha sot. Hai yéu t6 anh hudng chinh dén qua trinh trich ly 1a nhiét do (30 -
90°C, moi mutc do can thiép cach nhau 10°C) va thoi gian trich ly (10 - 60 phat, méi mdc do can
thiép cach nhau 10 phut), duoc bé tri theo phuong phap giai thira trong thi nghiém khao sat.
Phuong phap trich ly c6 hd tro cta vi séng (Microwave-assisted extraction - MAE) duoc b tri
theo phuong phap giai thita v6i hai nhan t6 1a cong sudt (70, 210, 350 W), cliing v6i thoi gian trich
ly (10 - 30 giay, moi muc do can thiép cach nhau 5 gidy). Qua trinh trich ly stt dung dung moi
nuodc voi ty 1é nguyén lieu: dung moi 1: 25 (w/v). Hiéu qua trich ly hop chat phenolic trong 14 dinh
lang duoc thé hién qua ham luong phenolic tdng s6 (TPC), flavonoid téng s6 (TFC) va kha ning
loai goc twv do DPPH (1,1-diphenyl-2-picrylhydrazyl) trong nguyén liéu trich. Két qua phan tich
hoi quy TPC, TFC va kha nang loai goc ty do DPPH theo nhiét do va thoi gian trich cting véi két
qua giai phuong trinh vi phan tim nghiém thic t6i wu cho thdy, véi nhiét do 60,0°C va thoi gian
39,7 phut cho TPC t6i wu (29,1 mg GAE/g), nhiét do 63,5°C voi thoi gian 42,8 phut cho TFC toi
uwu (15,1 mg QE/g) va nhiet do 55,7°C voi thoi gian 49,2 phut cho kha ning loai goc tu do t6i wu
(69,0%). Phuong phap trich ly c6 hé tro vi séng dat hiéu qua cao hon. Véi cong suat 210 W, thoi
gian 25 giay, TPC, TFC va kha nang loai goc te do DPPH lan luot 1a 35,1 mg GAE/g, 22,0 mg

QE/g va 79,6%.

Titkhoa: Dinh lang, hoat tinh chong oxy hoa, phenolic, trich ly, vi song.

1. BAT VAN BE

Ngay nay, chiét xuat ty nhién tir cay thién
nhién dang nhan duoc sy quan tim 16n tir cac nha
nghién ctru do ham lwong déi dao cac chat c6 hoat
tinh sinh hoc bao gém: Vitamin, protein, hop chat
phenolic [1]. Cac hop chat c6 hoat tinh sinh hoc
nay déng vai tro quan trong trong cac linh vuc
cong nghiép khac nhau nhw: My phdm, duoc
phdm, cong nghiép thuc phdm do hoat tinh khang
khuén, chong oxy hoa, chong ung thu [2].

binh lang (Polyscias fruticosa L.) duoc trong
rong rai & Viét Nam. Cay phat trién manh trong
moi truong c6 do6 4m trung binh va nhiét do tir 16 -
29°C. Dinh ling 1a loai thuc vat thudc ho
Araliaceae, duoc st dung lam cay thudc voi mot s6
tac dung duoc ly nhu: Tang cuong hé thong mién
dich ctia co thé, cai thién kha nang sinh san cta

nam gidi, chdng mét méi, ting cam giac thém an...
Trong y hoc dan gian Viét Nam, 14 dinh ling duoc
stt dung dé hé tro diéu tri cac bénh thoai héa than
kinh nhw bénh Parkinson va Alzheimer vi cai thién
cac triéu ching nhu: Run, mat thang bing, mat
ngu, suy giam tri nhé, ciang thang than kinh va suy
nhuoc than kinh. Pinh lang da duoc bao cao co
chita: Saponin, alkaloid, glycoside, polyphenol,
flavonoid, tannin, vitamin (C, B,, B, va By) va axit
amin [3]. Cac nghién ctru duoc ly da chi ra rang,
dinh lang cé nhiéu tac dung khac nhu: Chéng tram
cam, chéng ciang thing, cai thién tri nho, chong
oxy héa... Ngoai ra, mot phat hién quan trong lién
quan dén tac dung duoc ly ctia dinh lang duoc
thuc hién boi Mai va Manochai (2021) [4] cho
thdy, 14 dinh ling 1a nguén cung cip ham luong
quercetin cao.
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Trich ly la mo6t budéc quan trong trong thu
nhan cac hop chat polyphenol tir nguyeén liéu thuc
vat. Cé nhiéu phuong phap trich ly da duoc nghién
ctru nhu: Trich ly truyén théng, trich ly ho tro vi
song, trich ly hd tro siéu am. Trong san xuat quy
moé nhd, trich ly ho tro vi séong (Microwave-
assisted extraction - MAE) la phuong phap da
duoc ching minh giap giam thoi gian va tiét kiém
nang luong [5]. Trich ly ho tro bang vi séng c6 wu
diém nhu: Thoi gian trich ngan hon, it dung moi
hon, toc do trich cao hon va chi phi thiap hon so
v6i phuong phap trich ly truyén thong. Nghién ciu
ctia Nguyén Van Tang va cs (2020) [6] trich ly
polyphenol tir vé qua ca cao cho thiy, phuong
phap trich ly hé tro vi séng so vé6i phuong phap
truyén thong da tiét kiem duoc thoi gian, gia ting
ham luong polyphenol téng.

Vi séng 1la mot song dién tir co tan s6 ti 0,3 -
300 GHz, dang song nay c6 thé tao chuyén dong
phan tir trong nguyén liéu dua vao tuwong tac ion
va teong tac luong cuc [7]. Cac phan tir phan
cuc, vi du nhu nuéc va cac hop chat polyphenol
hap thu manh nang lwong vi song, nhanh chéng
tao nhiét dan dén thoi gian trich ly ngan hon.
Ngoai ra, do cac hop chat héa hoc khac nhau
hép thu vi séng & cac mitc do khong giong nhau
nén MAE tré thanh phuong phap hiéu qua dé
trich ly c6 chon loc cac hop chat muc tiéu trong
nhitng loai thuc phidm khac nhau. Trich ly
polyphenol trong 14 cay dinh ling c6 hé tro vi
song la huong nghién ciru day tiém nang nhung
& Viet Nam c6 rat it cac nghién ctru lién quan
duoc tién hanh. Cac phuong phap trudc day
thuong stt dung 1a phuong phap truyén thong
nhu ngam chiét ran 16ng trong dung moi hitu co
vé6i thoi gian trich ly dai va tiém 4n nguy co gay
6 nhiém moi truong do su ro ri hoi dung moi. Vi
vay, nghién ctru khao sat kha nang trich ly cac
hop chat c6 hoat tinh sinh hoc trong 14 dinh lang
(Polyscias fruticosa L.) bang phuong phap st
dung nhiét va vi séng duoc tién hanh nham xac
dinh cac thong so thich hop nhat cho qua trinh
trich ly hop chat phenolic bing nhiét va c6 hd
tro vi song tir 14 cay dinh ling st dung dung moi
nudc; loai dung moi nay sé giup giam thiéu nguy
co giy 06 nhiém moi truong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Dia diém va nguyén liéu nghién ctru

Nguén nguyén liéu 14 dinh lang duwoc thu hai
tai nguon trong c6 dinh & tinh Vinh Long. L4 tuoi
sau khi thu hai, duoc van chuyén vé Phong thi
nghiém, Vién Cong nghé sinh hoc va Thuc phim,
Truong Pai hoc Can Tho.

2.2. B4 tri thi nghiém

Luwa chon 1a dinh lang tuoi, khong dap nat, hu
héng trong qua trinh van chuyén, loai bé cuong 1a
va rira sach tap chat (bui, dat, cat...) bam trén bé
mit 14. Sau khi dé rao, 14 dinh lang duoc sdy &
nhiét do 60°C dén do 4m 10 + 1%. La dinh lang kho
duoc nghién nhé va ray qua ray cé kich thuoc 1
mm truéc khi bdo quan déong & nhiét do -18°C
trong bao bi hut chan khong.

Khéi luong mau 0,5 g 14 dinh lang kho tron voi
12,5 ml dung moi (nudc cat) trong binh tam giac
250 ml. Hon hop duoc trich ly theo hai phuong
phap: Phuong phéap trich ly théng thuong & nhiét
do 30 - 90°C (mobi nghiém thtc cach nhau 10°C),
voi thoi gian 10 - 60 phut (mdi nghiém thic cach
nhau 10 phut) va phuong phép trich ly c6 hé tro vi
séng (st dung 10 vi song Sharp R-209VN-SK 20 lit,
voi cong sudt toi da 700 W, thuong hiéu Nhat Ban,
san xuat tai Trung Qudc, ra mit nam 2019), véi
cong suat: 70 W, 210 W, 350 W va thoi gian 10 - 30
phut (mdi nghiém thic cach nhau 5 phut). Mau
sau khi trich duoc loc bang gidy loc va bé ba. Dich
loc thu duoc st dung dé phan tich TPC, TFC cung
v6i hoat tinh choéng oxy hoéa thé hién qua kha nang
loai goc tu do DPPH.

2.3. Phurong phép xac dinh cac chi tiéu

- Xdc dinh TPC: TPC dugc xac dinh bing
phuong phap Folin-Ciocalteu [8]. Phenol phén
ung voi axit phosphomolybdic trong thudc thi
Folin-Ciocalteau, xuat hién phttc chat c6 mau xanh
trong moi treong kiém. Do do hdp thu cia mau &
765 nm bang may do quang phé UV. Can ctt vao
cuong d6 mau do dugc trén may quang phé va
dua vao duong chuén axit garlic dé xac dinh TPC
c6 trong mau.

- Xdc dinh TFC: TFC duoc xac dinh thong qua
phuong phéap tao mau véi AICL [9]. Do hdp thu

30 NONG NGHIEP VA MOI TRUGNG - KY 1 - THANG 6/2025



KHOA HOC & CONG NGHE

cua dung dich phan tng dugc do & budc song 415
nm. Dua vao duong chuidn quercetin dé xac dinh
TFC c6 trong mau. Két qua TFC duoc thé hién
qua duong luong quercetin (QE) c6 trong 1 g chat
kho mau thtr.

- Kha nang loai goc tir do DPPH:Kha nang loai
goc te do DPPH (%) duoc xac dinh theo phuwong
phap ctia Mensor va cs (2001) [9]. DPPH la mot
goc tu do bén, c6 mau tim, budc séng cuc dai hap
thu tai 517 nm. Pha dung dich DPPH 80 pg/mL
trong methanol. Hat 2.500 pL mau va 1.000 uL
dung dich DPPH 80 pg/mL vao 6ng nghiém, lac
déu. Ong nghiém duoc gitr trong t6i, & nhiét do
phong. Sau thoi gian 30 phuat, tién hanh do do hap
thu & budc song 517 nm. Dung dich DPPH khong
chta mau (thay bang nuodc cat) duoc dung nhu
mau doi chimg. Céac chat c6 kha ning oxy hoa sé
trung hoa géc DPPH bang cach cho hydrogen,
lam giam d¢ hap thu tai buéc séng cuc dai va mau
cta dung dich phan tng sé nhat dan, chuyén tir
tim sang vang nhat.

Kha ning loai goc DPPH (%) = [(ODc -
ODm)/0ODc]x100

Trong d6: ODc la gia tri mat d6 quang cua
nhom ching va ODm 14 ctia nhém mau thi.

2.4, Phan tich théng ké sé liéu

Céac thi nghiém duoc bé tri ngau nhién véi 3
lan 14p lai. S6 liéu thu thap dwoc phan tich phuwong
sai (ANOVA) va kiém dinh LSD dé két luan vé su
sai khac gitta trung binh cac nghiém thic, véi mirc
y nghia 0,05. Tuong quan gitta TPC, TFC va kha
nang loai goc tu do DPPH theo nhiét do va thoi
gian ciing nhu theo cong sut vi song va thoi gian
duoc xay dung bang phuong phap phan tich hoi
quy da bién, tir d6 x4c dinh cac gié tri nhiet do va
thoi gian trich ly t6i vu dé céac chi tieu TPC, TFC
va kha ning loai goc tw do DPPH dat cuc dai. Phan
mém Stagraphics Centurion 15.1 va Microsoft
Excel 2010 duoc st dung dé phan tich s6 liéu va vé
do6 thi.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia nhiét do va thoi gian dén
qua trinh trich ly TPC, TFC va kha ning loai bo
goc tir do DPPH trong 14 dinh ling

3.1.1. Phin tich phuong sai

Két qua thi nghiem cho thay, nhiet d¢ va thoi
gian anh hudéng c6 y nghia dén kha ning trich ly
TPC, TFC va kha nang loai goc tu do DPPH trong
la dinh lang. Hinh 1a va 1b thé hién nhiét do trich
ly cac hop chat phenolic va flavonoid hiéu qua
trong khoang 50 - 70°C. Khi trich & nhiét do thap
(30 - 40°C), hoac nhiét do qua cao (80 - 90°C), TPC
va TFC giam ro rét. Khi ting nhiét do lam ting do
hoa tan va ting hé s6 khuéch tan phan tk tir bén
trong nguyén liéu ra bén ngoai, giam do nhét cta
dung méi, dung méi tiép xuc dé hon véi nguyen
lieu trich, tao diéu kién cho viéc giai phéong cac
chat tir trong té bao nguyén liéu ra bén ngoai, lam
ting hiéu sudt trich ly [10]. Tuy nhién, theo
Hismath va cs (2011) [11], khi ting nhiét do vuot
qua gia tri nhat dinh cé thé dong thoi lam cac hop
chat sinh hoc nhay cam véi nhiét do bi phan huy.
Qua @0, viéc gia nhiét khi trich ly mang ca hai tac
dong tang cuong va gidm thiéu hiéu suat qua trinh
trich ly.

Maillard va Berset (1995) [12] ciing da giai
thich, ham luong cac hop chat sinh hoc gia ting
khi tang nhiét do trich ly do cac hop chat phenolic
khong hoa tan co6 thé duoc giai phong khi cac lién
két lignin voi axit phenolic bi pha vd, ban than
lignin c6 thé bi phan hay & nhiét do cao, tao ra
nhiéu axit phenolic hon. Dong thoi, két qua
nghién ctu tac gia cing chi ra rang & 80°C su
phan hay nhiét cta polyphenol cé thé xay ra. Sy
phan hay nhiét 12 nguyén nhan phé bién duoc st
dung dé giai thich sy gidm TPC trong qua trinh
trich ly & nhiét do cao [12].

Thoi gian trich ly ciing 13 yéu té quan trong
quyét dinh dén hiéu qud ctia qua trinh trich ly.
Hinh 1a va 1b cho thdy, véi cting nhiét d¢ trich ly
trong khoang 50 - 70°C, thoi gian trich ly TPC hiéu
qua nhat trong khoang 30 - 40 phuat, TFC va kha
nang loai goc te do DPPH hiéu qua trong khoang
40 - 50 phut. Trich ly trong thoi gian ngan (10 - 20
phut) hodc kéo dai (60 phut) déu lam gidm dang
ké TPC, TFC va kha nang loai goc tw do DPPH.

O nhiéet do thap va thoi gian trich ly ngan (10 -
30 phut), cac hop chat phenolic trong 14 dinh ling
chua duoc trich Iy hoan toan. O nhiét do 70°C, thoi
gian trich ly 30 phut TPC dat gia tri cao nhat
(29,37 mg GAE/g) va khong khac biét c6 y nghia
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v6i khi trich ly trong 40 phut & cting nhiét do.
Tuong tu, TFC va kha ning loai goc tw do DPPH
(Hinh 1c) dat gia tri cao nhat khi trich ly & 70°C véi
thoi gian 40 phat (lan luot 1a 15,10 mg QE/g va
67,91%) va khong khac biét c6 y nghia théng ké
v6i khi trich ly & 60°C, thoi gian 40 va 50 phat. Két
qua thi nghiém gin tuong dong voi két qua nghién
ctru ctia Vit Héng Son (2011) [13], theo do6 nhiét
do va thoi gian hiéu qua nhat dé trich polyphenol
trong 14 tra 1a 77°C trong 42 phut. Che Sulaiman va
cs (2017) bao céo rang, kéo dai thoi gian trich ly &
80°C c6 thé lam giam hiéu sudt trich ly phenolic

trong 14 c6 Clinacanthus nutans Lindau vi nhiét o
cao gay ra qua trinh oxy héa va phan hiy cac hop
chat sinh hoc [14]. Theo Palma va cs (2001) [15],
hau hét cac hop chat cé hoat tinh sinh hoc rat
nhay cam voéi nhiét do cao, kéo dai thoi gian trich
ly polyphenol tiép xtc v6i anh sang va oxy lau hon
dan dén bi phan hiy mot phan. Két qua nay ciing
duoc gidi thich bing dinh luat thi hai cta Fick vé
su khuéch tan khi du doan trang thai can bang
cudi cung gitta nong do chat tan bén trong nguyén
lieu va dung moi c6 thé dat duoc sau mot thoi gian
nhat dinh [16].
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Hinh 1. Anh hudng ctia nhiét @9 va thoi gian trich ly dén ham leong TPC (a), TFC (b) va kha ning loai
gdc tr do DPPH (c) trong 14 dinh ling

3.1.2. Phan tich hoi quy da bién

Phuong trinh héi quy thé hién méi tuong quan
gitta TPC, TFC va kha nang loai géc tu do DPPH
theo nhiét 3o (X) va thoi gian trich ly (Y) duoc xay
dung thé hién qua cac phuong trinh (1), (2) va (3),
voi hé so xac dinh twong quan kha cao (R*> 0,94)
va do thi biéu dién méi twong quan nay duoc thé
hién & hinh 2.

Guan va Yao (2008) [17] cho riang, mo hinh
twong quan tot khi hé s6 xac dinh tueong quan R
16n hon 0,8. Cac phuong trinh (1), (2) va (3) voi
cac gia tri R? kha cao lan luot 1a 0,96; 0,94; 0,95, da
chiing té rang su bién d6i cia TPC, TFC va kha
nang loai goc tu do DPPH theo nhiét do va thoi
gian trich ly phi hop tot véi mo hinh da thitc bac
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hai. Mitc y nghia ctia cac he s6 hoi quy ctia ca bac
1, bac 2 va su tuong tac cia ca tham so nhiét do va
thoi gian d6i voi 3 mo hinh déu co6 y nghia rat cao
(p < 0,001), cho thdy ca nhiet do va thoi gian trich
ly cting nhu su tic dong cta hai nhan t6 nay déu
tac dong rat c6 y nghia dén TPC, TFC va kha niang
loai goc tu do DPPH. Dé thi hinh 2 cho thay, ving
TPC = -16,1578 - 0,010676"X? -
R*=0,96 6y

cho hiéu qua trich ly TPC, TFC va kha nang loai
goc te do DPPH cao trong khoang nhiét do 55 -
65°C va trong khoang thoi gian 35 - 55 phut. Giai
phuong trinh vi phan xac dinh duoc cac thong so
t6i uu cho qua trinh trich Iy TPC, TFC va kha nang
loai goc tu do DPPH. Cac gid tri toi vu nay duoc
thé hién & bang 1.

0,00149949"Y*+ 1,35542°X + 0,230596™°Y - 0,00185929'XY

TFC = -19,1379 - 0,00679081""X* - 0,00150901"Y*+ 0,926999"X + 0,224945™Y - 0,00150616 XY

R?=0,94 )

DPPH = -17,297 - 0,02063137"X* - 0,00334209°Y* + 2,55334""X + 0,61624™°Y - 0,00515701""

R2 = 0,95 3)

XY

V6i X: Nhiét d6 trich ly (°C) va Y: Thoi gian trich ly (phut).

Ghi chi: ": Mitc y nghia p < 0,05; " : Mitc y nghia p < 0,01; ": Mitc y nghia p < 0,001.
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Hinh 2. D6 thi bé mat d4p tmg thé hién anh hudéng ciia nhiét do va thoi gian trich ly dén ham lhegng TPC
(a), TFC (b) va kha ning loai géc tir do DPPH (c) trong 14 dinh ling

Béng 1. Nhiét d¢ va thoi gian trich ly tuong tng cho TPC, TFC va kha néing loai goc tv do DPPH

dat gia tri t6i vu
e . , e A T o , Gia tri t6i wu cta
Bién dap tmg/tiéu chi Nhiét do (°C) Thoi gian (phut) bién dép tng
TPC (mg GAE/g) 60,0 39,7 29,1
TFC (mg QE/g) 63,5 42,8 15,1
Kha ning loai goc tw do DPPH (%) 55,7 49,2 69,0
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3.2. Anh hudng ctia vi séng dén qua trinh trich
ly hop chét phenolic trong 14 dinh ling

Qua trinh trich ly cac hop chat phenolic c6 ho
tro vi song, cong suit vi séong va nhiét do c6 moi
quan hé véi nhau, cong suat vi séng cao lam ting
nhiét do, hiéu suat trich ly sé cao do do nhét va
stc cang bé mit gidm, tao diéu kién cho chat tan

c6 thé khuéch tan ra ngoai va hoa tan trong dung
moi dan dén ting hiéu suit trich ly. Do d6, viec
ting cong suat vi song thuong cai thién hiéu suat
va rut ngan thoi gian trich ly [18]. Tuy nhién, theo
Routray va Orsat (2012) [19], cong sudt vi song
qua cao co6 thé lam giam hiéu suét trich ly do su
phan hiy cac hop chat nhay cam voi nhiét.
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Hinh 3. Anh hudéng cia vi séng dén qué trinh trich ly TPC (a), TFC (b) va kha ning loai géc tw do DPPH
(c) trong 14 dinh ling

Két qua thong ké anh hudng ctia cong sudt vi
song, thoi gian trich ly c6 hé tro vi séng dén TPC,
TFC va kha nang loai goc tu do DPPH duoc thé
hién trén d6 thi cac hinh 3 (@), (b), (c). Hinh 3
cho thay, hiéu qua thu nhan TPC va kha nang loai
goc te do DPPH cao vuot troi khi trich ly véi mice
cong suat 210 W trong thoi gian 25 giay, TFC
vuot troi khi trich ly voi cong suat vi séng 350 W
trong 25 gidy hoac 210 W trong 30 giidy. TPC,
TFC va kha nang loai goc te do DPPH thdp ro réet
khi trich ly v6i mitc cong suét vi song thap (70
W), hoac thoi gian ngan (tir 20 giay tré xuong).
St dung cong suat vi séong thip sé sinh nhiét
thap, lam giam toc do khuéch tan phan tt, co thé

1a nguyén nhan lam hiéu qua trich ly thap. Cong
sudt vi song tang lén 210 W va 350 W, hiéu suat
trich ly tang c6 y nghia thong ke. Cong suat vi
séng tang dan dén nhiét do va ap suat tang, co
thé lam mém mo thuc vat va tang kha ning tham
nhap ctia dung moéi vao mau, gidm do nhot, ting
toc do truyén khoi, gidm tuong tac gitra cac phan
tt, lam ting do hoa tan ctia mét s6 hop chat nhat
dinh, ting hiéu suét trich ly [20]. Tuy nhién, kéo
dai thoi gian trich ly khi st dung cong suit vi
séng cao (350 W, trong 30 giay), TPC va kha
nang loai goc tu do DPPH khong khac biét, riéng
d6i voi TFC thi gidm c6 y nghia thong ké so véi
trich ly trong 25 giay.
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TPC =-9,1185 - 0,000262959™"X* - 0,0168698"Y* + 0,152614""X + 1,2488™'Y

R*=0,95

@

TFC = -6,26401 - 0,0000792143"X* - 0,0208673"Y* + 0,0307476 "X + 1,28263Y + 0,000783048" XY

R*=0,95

DPPH = 10,3199 - 0,000570629™ "X
R*=0,95

©)

- 0,0381238°Y* + 0,281352""X + 2,41853"Y - 0,000952381 XY

©

Voi X: Cong suat vi song (W) va Y: Thoi gian trich ly (gidy).

Ghi chu: ": Mitc y nghia p < 0,05; " : Mirc y nghia p < 0,01; - Mutc y nghia p < 0,001.

TPC (mg GAE/g)

////"\\\
2 B

TFC (mg QE/®)
I

i

Hinh 4. D6 thi bé mait dap ting thé hién anh hudng ctia vi song dé€n ham lwong TPC (a), TFC (b) va kha
ning loai bo gdc tir do DPPH (c) trong 14 dinh Ling

Két qua phan tich hoi quy méi twong quan
gitta TPC, TFC va kha ning loai goc tx do DPPH
trich ly duogc trong 1a dinh ling theo cong sudt vi
song va thoi gian trich ly duoc thé hién qua cac
phuong trinh héi quy (4), (5), (6) va duoc minh
hoa duéi dang dé thi hinh 4.

Cac phuong trinh héi quy (@), (5), (6) déu co
hé so xac dinh cao R? = 0,95, cho thay su bién déi
TPC, TFC va kha nang loai goc tw do DPPH theo
cong sudt vi séong va thoi gian trich ly rat phu hop
v6i phuong trinh bac hai cho ca 2 bién nhan to.
Mtic v nghia cta cac hé s6 héi quy cta ca bac 1,
bac 2 va su tuong tac ctia ca tham s6 cong sudt vi
séng va thoi gian trich ly déi véi 3 mo hinh déu c6
y nghia rat cao (p < 0,01 va p < 0,001), cho thay ca
cong suat vi séng va thoi gian trich ly ciing nhu s
tuong tac ctia hai nhan to6 nay déu tac dong rat coy

nghia dén TPC, TFC va kha ning loai goc tu do
DPPH. D¢ thi hinh 4 cho thdy, ving cho hiéu qua
trich ly TPC, TFC va kha ning loai goc tu do
DPPH cao trong khoang cong sudt vi song tir 200
W tré lén va trong khoang thoi gian 25 - 30 giay.
Khong thé diéu chinh muc cong suat vi séng khac
voi cac gia tri duoc thiét ké trén thiét bi vi song
nén viéc xac dinh thong s6 vé cong suat vi song dé
TPC, TFC va kha nang loai goc tuv do DPPH dat
gi4 tri t6i vu khong mang y nghia thuc té.

3.3. Tuong quan gitta TPC, TFC va kha ning
loai gdc tu do DPPH

Sy déng gop cua cac hop chat polyphenol dén
kha ning chéng oxy hda ctia cac loai thuc phdm
duogc xac dinh tir moi twong quan gitta TPC, TFC
va kha nang chéng oxy hoa [21]. Trong nghién
ctru ndy, moéi twong quan gitta hoat tinh chéng oxy
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hoéa duoc thé hién qua kha ning loai goc tu do
DPPH. Két qua phan tich héi quy twong quan giita
TPC, TFC véi kha nang loai goc tu do DPPH cho
ca hai phuong phép trich ly duoc thé hién & hinh 5
va 6. Két qua phan thich phuong sai cAc méi twong
quan ndy déu cé y nghia thong ke (p < 0,05),
ching té6 TPC va TFC déng gop cé y nghia vao
hoat tinh chéng oxy héa ctia 14 dinh lang.

Tuong quan gitta TPC, TFC va kha nang loai
goc te do DPPH khi trich ly biang nhiét khong cé

hd tro vi séng co hé s6 xac dinh R?, tuong tng 1a
0,84 va 0,55 (Hinh 5a va 5b). V6i phuong phap
trich ly c6 hé tro vi séng, méi twong quan nay co
gia tri R?1a 0,75 va 0,62 (Hinh 6a va 6b). Diéu nay
ching to rang, TPC déng gbép nhiéu hon so voi
TFC va kh4 cao vao hoat tinh chong oxy héa trong
la cay dinh lang. Nhiéu nghién ctu ciing da xac
nhan moi twong quan chat ché gita ham luong
phenolic v6i hoat tinh choéng oxy hoéa trong
nguyeén lieu [21, 22].

80 80 -
g 70 g 70
£ 60 S
& y=19047x + 12,658 3y = &
2 50 R?= 08442 o” 2 50 Py
- -
2 4 o B T
o5 S 50 ¥=2,0758x + 34,676
H g R?=0,5462
% 20 » 20
5 104 g 109
2,1 ) 2,/ i
0 5 10 15 20 25 0 0 5 10 1 20
TPC (mg GAE/g) TFC (mg QE/g)
() (b)
\ o 7. 2 . 2 e
Hinh 5. Twong quan gitta ham luong TPC (a), TFC (b) v6i kha nang loai bé goc te do DPPH
theo thoi gian va nhiét o
= 9 e
E 80 | ey % 80 - R o
= 60 - 0 2 60 - » T
o 30 S 501 °®
P-Xc -
WS 40 e o & 40
- y=1,0306x +38,241 53 y=1,2993x +44,229
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Hinh 6. Twong quan gitta ham lwong TPC (a) va TFC (b) v6i kha ning loai bo gdc tir do DPPH
c6 hé trg vi séng

4. KET LUAN

Véi phuong phap trich ly bing nhiét thong
thuong, nhiét do va thoi gian trich ly la nhimg yéu
té quan trong. Doi voi trich ly c6 hd tro vi séng,
ngoadi thoi gian trich ly, cong sudt vi séng sé 1a
nhan t6 chinh, tat cd cidc nhan t6 nay déu anh
hudng c6 y nghia dén hiéu sudt trich ly cac hop
chat sinh hoc va hoat tinh chéng oxy héa. Him
luong phenolic va hoat tinh chéng oxy hoéa thu

nhan duoc tuong quan véi nhiét do va thoi gian
trich ly, hodc cong sudt vi song va thoi gian trich ly
theo phuong trinh hoi quy bac hai, véi mic do y
nghia rat cao ctia cac hé s6 héi quy. Véi hé so
tuong quan R? cao, cac phuong trinh hdi quy cho
phép xac dinh cac thong s6 toi uu ctia qua trinh
trich ly cho timg chi tieu. Tt két qua nghién ctu,
c6 thé khuyén cao khi st dung 14 dinh ling nhuw
tra, dé c6 nuoc tra co hoat tinh choéng oxy hoéa cao
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nhat can trich ly véi ty le tra/nuoc 1a 1/25, & nhiét
do 55,7°C, thoi gian 49,2 phut, khi d6 hoat tinh
chong oxy dat hoa 69,0%. Néu trich ly c6 hé tro vi
song st dung cong sudt 210 W trong thoi gian 25
giay, khi d6 nuéc tra c6 TPC, TFC va kha nang loai
goc tu do DPPH lan luot 1a 35,1 mg GAE/g, 22,0
mg QE/g va 79,6%.
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STUDYING ON THE HEAT AND MICROWAVE ASSISTED EXTRACTION OF PHENOLIC
COMPOUNDS FROM MING ARALIA (Polyscias fruticosaL.) LEAVES

Duong Thi Phuong Lien!, Duong Hieu Dau? Duong Kim Thanh!
! Institute of Food and Biotechnology, Can Tho University
“College of Natural Sciences, Can Tho University

Abstract

Polyscias fruticosa is a medicinal plant widely used for medicine due to its antioxidant, anti-
inflammatory and antipyretic activities. Two main factors affecting the extraction process are
temperature (30 to 90°C, the interval temperature for each treatment is 10°C) and extraction time
(10 to 60 minutes, the interval time for each treatment is 10 minutes) were a factorial design in
this experiment. Microwave-assisted extraction (MAE) was a two-factor experiment: microwave
power (70, 210 and 350 W) and extraction time (10 to 30 seconds with interval time for each
treatment being 5 seconds). The extraction proceeds with a ratio of raw material/water being
1/25 (w/v). The efficiency of phenolic compounds extraction in Polyscias fruticosa leaves
expressed through the total phenolic content (TPC), total flavonoid content (TFC) and the DPPH
(1,1-diphenyl-2-picrylhydrazyl) free radical scavenging in the extracted material. The results of
multiple-regression analysis of TPC, TFC and the DPPH free radical scavenging according to
temperature and extraction time and the results of solving the differential equation to find the
optimal parameters show that extraction at 60.0°C for 39.7 minutes TPC reach the maximum
(29.1 mg GAE/g), a temperature of 63.5°C with a time of 42.8 minutes for optimal TFC (15.1 mg
QE/g) and a temperature of 55.7°C with a time of 49.2 minutes for optimal free radical elimination
ability (69.0%). The microwave-assisted extraction method is more effective. At a power of 210 W
and 25 seconds, TPC, TFC and DPPH free radical scavenging were 35.1 mg GAE/g, 22.0 mg
QE/g and 79.6%, respectively.

Keywords: Polyscias fruticosa, antioxidant activity, extraction, phenolic, microwave.
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