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Polyphenol 1a hop chit chéng oxy héa tu nhién véi nhiéu cong dung cé loi cho stic khée ctia con nguoi.
Nghién cttu nay da danh gia anh huéng ctia mot s6 yéu to nhu nhiet do, thoi gian trich ly, cong suat va thoi
gian siéu am dén hiéu qua trich ly cac hop chat phenolic axit tir 14 va canh cay Dt dé véi su hd tro cia song
siéu am (UAE). Ham luong téng cac hop chat tdng polyphenol va hoat tinh chéng oxy héa cta dich trich
cay D1 dé duoc xac dinh bang phuong phap quang phé hap thu. Két qua thuc nghiém cho thdy st dung
dung moi ethanol 60% va trich ly & nhiet do 50°C trong 2 gio két hop véi s hd tro clia song siéu am & cong
suat 60W/g trong 90 gidy cho ham luong polyphenol téng ctia dich trich 1a cao nhat 17,20 g GAE/100g
VCK, hoat tinh chéng oxy héa cao DPPH (14,41 g AAE/100g VCK), ABTS (14,71 AAE/100g VCK) va FRAP

(52,31g Fe**/100g VCK).

T khéa: Cay Dii dé, hoat tinh chong oxy hoa, polyphenol, trich ly, siéu 4m.

1. GIOI THIEU

Polyphenol 12 mot nhém cac hop chat co mot
hay nhiéu nhom hydroxyl dinh truc tiép lén vong
benzen. Polyphenol 1a hop chat c6 nhiéu trong thuc
vat va nhiéu cong dung tot trong hé tro khang viem,
chong oxy hoéa, chéng ung thu, gidm béo phi (Cory
et al,, 2018). Hién chua c6 nhiéu nghién cttu cong bo
vé diéu kieén trich ly cac hop chiat nhom téng
polyphenol trong cay Du dé. Nhiéu nghién ctu truéc
d6 vé chiét xuat polyphenol tr vé6 Chom Chom
(Nguyen et al, 2020), rau ma (Chew ef al,, 2011) hay
trai Nhau (Yin et al, 2010) da cho thdy cac yéu to
nhu loai dung moi, nhiét do va thoi gian trich ly la
nhitng yéu t6 c6 tic dong lén dén chat luong cta
dich chiét xuat. Cac phuong phap trich ly truyén
thong nhu chiét Soxhlet va ngam thuong cé wu diém
don gian, nhung c6 nhuoc diém 1a ton chi phi, thoi
gian, hiéu qua va chat luong dich trich thap. Nghién
ctu cua Hoang Thi Tric Quynh va ctv (2017) cho
thdy 14 véi trich ly bang phuong phap hd tro séng
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siéu am cho dich trich ¢6 ham luong tong polyphenol
va phan tram tc ché DPPH cao hon gip 1,41 va 1,37
lan so voi mau chi trich ly bing dung meéi. Trong
nghién ctru khac ctia Pham Thi Kim Quyén va ctv
(2016) da phat hién ho tro song siéu am trong qua
trinh chiét 14 Bau dat da lam gia tang ham luong
polyphenol tir 33,65 lén 48,49 mg GAE/g va gia tri
ECy, giam tir 0,129 xudng 0,144 mg/ml so v6i mau
chi trich ly bang dung méi. Tuy nhién, trong mot so
bao c4o ciing cho thdy song siéu am c6 thé 1am suy
giam ham luong polyphenol va hoat tinh chéng oxy
héa cé trong dich trich (Da Porto ef al, 2013). Vi vay
muc tiéu ctia nghién ctru nay tap trung vao (1) anh
hudéng cta nhiét do, thoi gian trich ly dén ham luong
téng polyphenol, hoat tinh chéng oxy hoa cta dich
chiét Da dé va (2) cong suat, thoi gian xt Iy séng
siéu am trong ho tro trich ly.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu va hoa chat

Canh va 1a cay Du dé c6 duoc thu hai tai tinh
Phu Yen. Nguyeén liéu dugc rita sach dé rao va siy
kho bang may sdy khi néng (Contherm 7100,
Newzealand) & nhiét do 50°C dén khi dat do 4m 10%
+ 2. Nguyén liéu sau d6 duoc xay, sang qua ray co
kich thuoc 16 sang 0,5 x 0,5 mm. Bot D dé duogc bao
quan trong tdi nhom kin & nhiét d6 phong 29-31°C

Hoa chat: Folin-Ciocalteu’s, 2,2-diphenyl-1-
picrylhydrazy (DPPH), axit gallic, 2,2-azinobis (3-
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ethylebenzothiaziline-6-sulfonate) (ABTS), axit
ascorbic, 2,4,6-Tri  (2-pyridyl)-s-triazine (TPTZ)
(Mecrk KgaA, Puo), Na,COs,
FeCl,.6H,0,CH;,COONa, CH,COOH, HC],

Fe,S0,.7H,0, methanol (Xilong Scientific Co., Ltd,
Trung Quéc) va ethanol 96% (Chemos, Viét Nam).

2.2. Thiét bi song siéu am

Hinh 1. Thiét bi siéu 4m Hielscher model UP100H
voi ddu do Sonotrode MS7

Cac thong s6 ky thuat: thiét bi xt Iy siéu am
UP100H két hop dau do duoc van hanh cam tay hoac
dé diung (Hinh 1) vé6i cong suat cuc dai 100 W, tan so
sieu am 30 kHz, bién do co6 thé diéu chinh tir 20 dén
100% so voi cong suat cuc dai, xung diéu chinh tir 0
dén 100%. Kich thuoc thiét bi (dai x rong x cao): 185
x 130 x 85 mm. Dau do Sonotrode MS7 dugc lam
bang Titan véi duong kinh 7 mm, khoang chiéu dai
80 mm, soi Nam M6 x 0,75 cho cac mau tir 10 ml dén
250 ml.

2.3. B4 tri thi nghiém

Phuong phap nghién ctu trong tim la phuong
phap nghién cttu thuc nghiém don yéu t6 dé danh gia
anh hudng riéng biét cia tirmg yéu t6 gém nhiét do
trich ly, thoi gian trich ly, cong sudt siéu am va thoi
gian siéu am dén ham luong t6ng polyphenol va hoat
tinh chong oxy ho4 trén nguyeén tic cho 1 yéu té bién
thién va co dinh 3 thong s6 con lai. Cac thi nghiém
duoc lap lai 3 lan.

2.3.1 Anh hudng ciia nhiét do trich Iy dén ham
lirong tong polyphenol va hoat tinh chong oxy hdéa
cua dich trich Du dé

Thi nghiém 1 yéu t6 1a nhiét do trich ly. Trong
ong ly tam 50 ml, 1g bot nguyén liéu (da chudn bi
trong muc 2.1) dugc tron déu voi 30 ml ethanol 60%.
Qua trinh trich ly duoc thuc hién lan luot tai cac
nhiét do 40, 50, 60 va 70°C trong bé 6n dinh nhiét

(WNB 14, Memmert — DPtic). Sau 120 phuit, dich trich
duoc 1am lanh nhanh trong nudc da 15 phut. Mau
sau d6 duoc ly tam & 5.000 rpm trong 5 phut (Z 206
A, Hermle Labortechnik — Dtc) va duoc loc qua gidy
loc (New Star, o = 90 mm). Dich trich thu duwoc & méi
nghiém thitc khao sat duoc danh gia ham leong téng
polyphenol, hoat tinh chong oxy héa (DPPH, ABTS).

2.3.2. Anh huéng ciia thoi gian trich Iy dén ham
Trong tong polyphenol va hoat tinh chéng oxy hda
cua dich trich Du dé

Thi nghiém 1 yéu t6 1a thoi gian trich ly gdm cac
muc 1, 2, 3, 4, 5 va 6 gio. Qua trinh trich ly trong thi
nghiém nay duoc thuc hién twong ty muc 2.3.1; trong
d6 nhiét do trich ly 1a két qua thi nghiém muc 2.3.1
va thoi gian trich ly duoc thay déi theo bé tri thi
nghiém. Dich trich thu dwgc ¢ moéi nghiém thic
khao sat duoc danh gia ham luong tdng polyphenol,
hoat tinh chéng oxy héa (DPPH, ABTS).

2.3.3. Anh hudng ciia cong sudt siéu 4m dén ham
lirong tong polyphenol va hoat tinh chéng oxy hoa
cua dich trich Du dé

Thi nghiém 1 yéu t6 1a cong suat ctia thiét bi
siéu am gbém cac muec 0, 20, 40, 60, 80 va 100 (W/g).
Trong 6ng ly tam 50 ml, 1 g bot nguyén lieu (da
chudn bi trong muc 2.1) tron déu véi 30 ml ethanol
60%. Mau duoc xit Iy soéng siéu am bang thiét bi siéu
am dang thanh (Hielscher model UP100H, Dtc) cé
duong kinh dau phat séng 1a 7 mm (Sonotrode MS?7),
& nhiét do phong 29-31°C, trong thoi gian 120 giay tai
cac muc cong suat theo bo tri thi nghiém. Sau do6
mau duoc tién hanh trich ly theo quy trinh trong muc
2.3.2; trong d6 nhiét do va thoi gian trich ly 1an luot 1a
két qua thi nghiém muc 2.31 va 2.3.2. Dich trich thu
duoc & moéi nghiém thie khao sat duwoc danh gia ham
luong téng polyphenol, hoat tinh chéng oxy hoa
(DPPH, ABTS). Anh huéng ctia thoi gian siéu am
dén ham luong téng polyphenol va hoat tinh chéng
oxy hoa cta dich trich Dua dé.

234, Anh hudng thoi gian siéu am dén ham
lirong tong polyphenol va hoat tinh chéng oxy hoa
cua djch trich Du dé

Thi nghiém 1 yéu t6 1a thoi gian xtt ly siéu am
gom cac mirc 30, 60, 90, 120, 150 va 180 giay. Qua
trinh trich ly dwoc thuc hién twong ty muc 2.3.3;
trong d6 cong suit song siéu am la két qua thi
nghiém muc 2.3.3. Dich trich thu duwoc & méi nghiém
thuc khao sat dugc danh gia ham luong tdng
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polyphenol, hoat tinh chong oxy héa (DPPH, ABTS).
Anh huéng cta thoi gian siéu am dén ham luong
téng polyphenol va hoat tinh chong oxy héa cta dich
trich Da dé.

2.4. Phuong phép phan tich

24.1. Xac dinh do 4m trong nguyén liéu

Do 4m trong nguyeén lieu duoc xac dinh bang
phuong phap sdy dén khéi luong khong déi theo tieu
chuin TCVN 7035 : 2002.

242 Xic dinh ham lrong tong polyphenol
(TPC)

Ham luong téng polyphenol (TPC) dugc xac
dinh bing cach st dung thudc thir Folin-Ciocalteu’s
theo phuong phap cua Singleton ef al (1999) duoc
mo ta boi Nguyen ef al (2020), véi mot so stra di dé
phu hop véi diéu kién nghién ctru. Puong chuin
duoc thuc hién véi axit gallic & cac nong do 0; 3,12;
6,24; 12,52; 25; 50 va 80 mg/L. 1 ml dich chiét duoc
tron ky véi 0,5 ml thuéc Folin-Ciocalteu’s 10% va dé
trong 6 phut, sau d6 them 1,5 ml Na,CO; 20%. Hon
hop duoc phan tng 2 gio trong béng t6i & nhiét do
phong, do hap thu ctia hén hop duoc do & budc séng
760nm bing may do quang phé (UV-VIS, Thermo
Spectronic, USA). Ham luong t6ng polyphenol duoc
biéu thi bing g GAE/100g vat chat kho (vck).

24.3. Hoat tinh chong oxy hoa khir goc twr do
DPPH

Hoat tinh khit goc tu do ctia cac dich chiét duoc
danh gia bing cach st dung diphenylpicrylhydrazyl
(DPPH) theo mo ta ctia Brand-Williams et al. (1995)
voi mot so stra d6i. Dung dich DPPH duoc chuin bi
bang cach hoa tan 0,0039¢ DPPH trong 100 ml
methanol nguyén chat. 200ul dich chiét duoc phan
ung vo6i 4 ml dung dich DPPH trong 30 phut, & diéu
kién tot tai nhiét do phong. Bo hap thu duoc do &
budéc song 517 nm(UV-VIS, Thermo Spectronic,
USA). Hoat tinh chong oxy hoa duoc thé hién la g
AAE/100g vat chat kho (VCK). buong chuin duoc
thuc hién voi axit ascobic & cac nong do 0; 2; 4; s6 8;
16; 20 va 80 mg/L.

24.4. Hoat tinh chong oxy hoa khir goc twr do
ABTS

baoi voi thir nghiém ABTS, quy trinh duoc thuc
hién theo phuong phap cia Re et al (1999) duoc mo
ta boi Nguyen et al (2020), véi mot s6 hiéu chinh.
Dung dich ABTS géc duoc chuén bi biang cach phoi

tron dung dich ABTS7,0 mM véi dung dich K,S,0q
2,45 mM theo ty 1¢ 1:1, hon hop duoc dé 6n dinh
trong 12 gio' & nhiét do phong trong bong t6i. Dung
dich ABTS g6c duoc pha loang cting véi nuéce cit dén
khi dat d6 hap thu 1a 0,7 + 0,02 & buéc séng 734 nm
truoc khi duoc stt dung dé phan tng voi dich chiét.
80ul dich chiét dugc cho phan tng voi 3,2 ml dung
dich ABTS trong 5 phut & nhiét do phong tai diéu
kién chidn sang. Mau duoc xac dinh do hap thu &
budc song 734 nm. Két qua duoc biéu thi 1a g
AAE/100g vck. Puong chuin duoc thuce hién véi axit
ascobic & cac nong do 0; 2; 4; s6 8; 16; 20 va 80 mg/L.

2.4.5. Hoat tinh chong oxy héa FRAP

Phuong phap chong oxy héa (FRAP) 4p dung
theo phuong phap cta Benzie va Strain (1996) voi
mot so stta ddi 150p] dich trich duoc phan tng véi
4,5ml thuoc thit FRAP trong 30 phut & diéu kién t6i
tai nhiét d6 phong. Mau duoc phan tich do hap thu
anh sang & buodc song 593nm. Thudc thit FRAP dung
dé phan tmg duoc chuin bi bang cach tron déu dung
dich dém acetate (300 mM, pH 4,0), TPTZ (10 mM
TPTZ trong 40 mM HCI) va dung dich FeCl; (20 mM
FeCl;.6H,0 trong nuodc) theo ty 1& 10: 1: 1. Duong
chuin duoc thyc hién voi FeSO,.7H,0 trong pham vi
0; 0,0001; 0,0003; 0,0005; 0,0007; 0,001; 0,002; 0,003
mol/1 va két qua duoc biéu thi bang g Fe? */100 g
VCK.

2.5. Thong ké va xit Iy s6 lieu

Cac s6 liéu thi nghiém duoc thé hién duoi dang
gia tri trung binh + do lech chuin. Méi thi nghiém
duoc 14p lai 3 1an. Cac so lieu thu duoc tir cac thi
nghiém duoc tinh toan va vé dé thi bang phan mém
Microsoft Excel 2013. Phan tich phuong sai ANOVA
va kiém dinh muc do sai khac trung binh gitta cac
nghiém thie LSD tai p < 0,05, & moéi thi nghiém duoc
thuc hién bang phan mém JMP 10.

3. KET QUA VA THAO LUAN

3.1. Anh hudng ciia nhiét d¢ trich Iy dén ham
luong tdng polyphenol va hoat tinh chéng oxy héa
ctia djch trich Da dé

Anh huéng ctia nhiét do trich ly dén ham luong
téng polyphenol va hoat tinh chong oxy héa cta dich
trich D dé voi thoi gian trich ly duoc ¢6 dinh 1a 2
gi0. Ham luong téng polyphenol va kha nang chong
oxy hoa cta dich trich c6 su khac biét gitra cac nhiét
do trich ly (p < 0,05) (Hinh 2).
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Hinh 2. Anh huéng ctia nhiét do trich Iy &én (A) ham
luong téng polyphenol va hoat tinh chéng oxy héa (B)
DPPH, (C) ABTS va (D) FRAP ciia dich trich Du dé

Ghi chi: RT. Nhiét do phong 29-31°C. Ciéc ky tir
(a, b, ¢) khdc nhau thé hién su khdc biét cé y nghia
thong ké gitra cdc nghiém thifc trong cung mot chi
tiéu phan tich tai p<0,05. N=3

Nhin chung, nhiét do trich ly 50°C cho dich trich
c6 ham luong téng polyphenol (11,67 g/100g VCK),
hoat tinh chong oxy héa DPPH (12,69 g/100g),
ABTS (3,23 2/100g) va FRAP (45,10 g/100g VCK)
cao hon so voi cac nghiém thic con lai. Cac chi tiéu
phan tich nay cda dich trich dat gia tri thap nhat tai
nhiét do trich ly 70°C; voi gia tri cu thé twong tng lan
luot ctia mdi chi tiéu 1a 10,21; 10,48; 8,51; 46,34
g/100g VCK. Cac nghién ctru cia Chew et al (2011)
trén rau ma, Yinef al. (2010) trén trai Nhau cho thay:
gia ting nhiét do giup ting hiéu qua trich ly ham
lwong tdng polyphenolva hoat tinh chéng oxy hda.

Nhiét do tang gitip pha vo mot phan cac thanh
phan ctia mang té bao thuc vat, nho d6 1am tang kha
nang tham ctia dung moéi qua mang té bao (Wang et
al, 2007); ngoai ra nhiét d¢ tang giup lam giam do
nhoét cta dung moéi, nhitng yéu t6 nay giup ting hé so
khuéch tan ctia dung moi ciing nhue do hoa tan cta
cac hop chat polyphenol. Mot nguyén nhan khac,
nhiét do6 tang giup gidm cac liéen két giira
polyphenolvéi liporotein c6 trong mang té bao (Al-
Farsi va Lee, 2008), gitip polyphenol dé dang thoat ra
ngoai dung moi. Trong truong hop nhiét do trich ly
cao c6 thé lam suy giam kha nang chong oxy hoa cta
dich trich ly do su suy gidm cac hop chat polyphenol
(Chan et al, 2003). Tt cac két qua phan tich, nhiét
do6 50°C la phu hop cho qua trinh trich ly cho dich
trich c6 ham lwong téng polyphenol ciing nhw kha
nang chong oxy hoa cao.

3.2. Anh huéng cia thoi gian trich ly dén ham
luong tdng polyphenol va hoat tinh chéng oxy héa
ctia dich trich D dé

Thoi gian trich ly dong vai tro quan trong trong
qua trinh trich ly polyphenol. N6 khong chi anh
hudng dén hieéu suat trich ly ma con anh hudng dén
chi phi va dac biét la chat luong cta dich chiét. Anh
hudng cta thoi gian trich ly dén ham luong téng
polyphenol va hoat tinh chong oxy héa cta dich trich
Dt dé voi nhiét do trich ly duoc c6 dinh tai 50°C. Két
qua thi nghiém cho thay ham luong téng polyphenol
cO xu hudéng tang tir 10,50 g/100g VCK (1 gio) lén
11,43 g/100g VCK (2 gio), sau d6 ham luong nay
giam dan dat 9,93 g/100g VCK néu tiép tuc ting thoi
gian trich lén 6 gio (Hinh 3). Chiéu huéng bién déi
nay ciing xay ra twong tu voi hoat tinh chéng oxy héa
DPPH, ABTS va FRAP, gia tri cao nhat ghi nhan
duoc 1a 12,22 ¢/100g VCK (DPPH), 11,64 g/100g
VCK (ABTS) tai thoi gian trich ly 2 gio va 42,35
g/100g VCK (FRAP) tai thoi gian trich ly 4 gi¢. Phu
thuoc vao do hoa tan, ciu tric hoa hoc cta hop chat
polyphenol, ciing nhu su lién két ctia hop chat nay
voi cac thanh phan cta nguyeén liéu, da anh hudng
dén thoi gian can thiét dé dat dén su can bang gitra
dung moi trich ly va nguyén liéu trich (Silva ef al,
2007).

Gia tri cao nhat cia DPPH, ABTS va FRAP &
khoang thoi gian trich ly khac nhau béi co ché phan
ung ctia cac phuong phap chong oxy hoéa. Trong
nguyén lieu thuc vat chira rat nhiéu chat chéng oxy
hoéa, cac phuong phap chéng oxy héa ctia cac chat
chong oxy hoéa trong nguyén liéu thuc vat theo co
ché loai bd goc tu do bang cach tic ché qua trinh
peroxy hoa lipid hodc chelat hoa cac ion kim loai
(Alothman ef al, 2009). Nghién cttu nay thé hién wu
diém 1a su két hop cta 3 phuong phéap khac nhau dé
danh gia hiéu qua chéng oxy héa cuaa dich trich Du
dé.Thoi gian chiét xuat kéo dai ting kha nang tiép
xuc gita oxy cé trong khong khi va oxy hoa tan
trong dung moi voi cac hop chat chéng oxy hoa, do
d6 lam tang co hoi xay ra qua trinh oxy hoa trén cac
hop chat polyphenol (Chirinos et al, 2007). Thoi gian
trich 2 gio giup tiét kiém thoi gian, ciing nhu cho
hiéu qua cao trich ly cac hop chat oxy héa, do dé
thong s6 nay duoc chon dé tién hanh céac thi nghiém
tiép theo.
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Hinh 3. Anh huéng ciia thoi gian trich Iy dén (A) ham

luong téng polyphenol va hoat tinh chéng oxy héa (B)
DPPH, (C) ABTS va (D) FRAP ciia dich trich D dé

Ghi chi: Cdc ky twr (a, b, ¢) khdc nhau thé hién
swr khac biét co y nghia thong ké giita cdc nghiém
thitc trong cung mot chi tiéu phan tich tai p<0,05.
N=3.

3.3. Anh huéng ctia cong suit siéu am dén ham
luong t6ng polyphenol va hoat tinh chéng oxy héa
cta dich trich Da dé

Anh hudéng ctia cong suét sieu am dén ham
luong téng polyphenol va hoat tinh chéng oxy hoa
ctia dich trich Du dé vé6i nhiét do trich ly duoc co
dinh tai 50°C, thoi gian trich ly la 2 gio va thoi gian
xir Iy siéu am la 120 giay. Theo Toma ef al (2001) co
ché siéu am khai thac hoat tinh sinh hoc tir thuc vat
dua trén hiéu tmg pha v cac té bao thuc vat va cai
thién sy khuéch tan, thim thiu ctia dung moi. Két
qua phan tich cho thdy cong suat siéu 4m anh hudng
khéc biét c6 y nghia vé thong ké (p < 0,05) dén qua
trinh trich ly polyphenol tir cidy Da dé. Hinh 4 thé
hién ham luong téng polyphenol ting dan & mtc
cong suat tr 0 (12,40 g/100g VCK) dén 60 W/g
(19,40 g/100g VCK) va gidm dan néu mtc cong suat
dugc tang dén 100W/g (18,42 g/100g VCK).

Hoat tinh chéng oxy hoa DPPH, ABTS va FRAP
déu dat gia tri cao nhat & cong sudt 60 W/g; gia tri
tuong tng 1an luot ctia méi chi tiéu 1a 14,49; 14,43 va
53,63 g/100g VCK. Hiéu qua ctia song siéu am trong
hé tro trich ly cac hop chat nhom téng polyphenol
cing da duoc ghi nhan trong cac nghién ctu trudc
d6 caa Naif et al (2016) trich ly ba ca phé hay Oroian

1.2 3 4 5 6
Thoi gian trich ly (gio)

et al (2020) trich ly phan hoa. Cac két qua cac
nghién ctru nay cho thdy hiéu qua trich ly ting &
cong suat siéu am nhat dinh néu tiép tuc ting cong
suat thi hiéu qua trich ly gidm. Cong suit siéu am 60
W/g cho dich trich Di dé c¢6 ham luong téng
polyphenol va hoat tinh chéng oxy héa cao hon cac
mtc cong suat con lai.
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Hinh 4. Anh huéng clia cong suét sieu am dén (A)
ham luong tdng polyphenol va hoat tinh chdng oxy
héa (B) DPPH, (C) ABTS va (D) FRAP cfia dich
trich DG dé

Ghi chii: N=3. Trong cung mot chi tiéu phan tich
cdc gid tri co cung ki tir (a, b, ¢) thi khac biét khong
c0 y nghia thong ké (p<0,05).

3.4. Anh huéng ctia thoi gian siéu am d&n ham
luong tdng polyphenol va hoat tinh chdng oxy héa
cua dich trich D dé

Anh hudng cta thoi gian siéu am dén ham luong
téng polyphenol va hoat tinh chdong oxy héa cta dich
trich Da dé véi nhiét @6 trich ly 50°C, thoi gian trich
ly 2 gio va cong suat 60 W/g duoc 14y co dinh. Ham
luong téng polyphenol dat gia tri cao nhat tai thoi
gian xut Iy 120 giay (17,20 g/100g VCK) va dat gia tri
thap nhat tai thoi gian xtr ly 30 giay (14,41 g/100g
VCK). Kha ning chéng oxy hoa DPPH va FRAP ctia
dich trich déu dat gia tri cao nhat tai thoi gian xit ly
90 giay, gia tri ABTS dat cao nhat tai thoi gian siéu
am 90-150 giay (Hinh 5).

Nhin chung, ham luong tdng polyphenol va hoat
tinh chong oxy hoa ctia dich trich c6 xu huong ting
dan khi ting thoi gian siéu am tir 0 dén 120 giay va
sau d6 giam khi tiép tuc kéo dai thoi gian siéu am lén
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150 giay va 180 gidy. Xu huong tuong tu da duwoc ghi
nhan trong nghién ciru cia Nguyen ef al (2020).
Nguyén nhan ctia hién tuong nay la do khi gia tang
thoi gian siéu am lam cho hién tuong xam thuc khi
dién ra lau hon, nho @6 t€ bao ctia nguyén lieu bi pha
vo nhiéu hon nén luong chat chiét thu duoc nhiéu
hon. Néu tiép tuc kéo dai thoi gian xtt ly siéu am thi
hiéu suat thu hoi thay déi khong c6 y nghia thong ké
hoac bi gidm (Toma et al, 2001). Tir cac két qua
phan tich, thoi gian xir ly siéu am trong 90 gidy giup
dich trich thu duoc ham luong téng polyphenol va
hoat tinh chong oxy hoéa cao, ciing nhu tiét kiém thoi
gian, nang luong cho qua trinh trich ly.

Két qua phan tich cho thdy, xt ly siéu 4m & cong
suat 60W/g trong 90 gidy, mau trich ly chi can 105
phut dé dat gia tri ham luong t6ng polyphenol (17,63
g/100 g VCK) va hoat tinh chong oxy héa (15,41
2/100 g VCK; 15,17 g/100g VCK va 50,97 g/100g
VCK) tuong duong véi mau duoc trich ly trong thoi
gian 120 phat, khong xit ly siéu am (17,10 g/100 g
VCK; 16,70 g/100 g VCK; 14,77 g/100 g VCK va
50,63 g/100 g VCK).

Két qua nghién ctru cho thay nhiet do (40-60°C),
thoi gian trich ly (60-120 phut), cong suit siéu am
(60-80 W/g) va thoi gian siéu am (90-150 phut) cho
dich trich cay Du dé dat ham luong téng polyphenol
ciing nhu hoat tinh chéng oxy hoa cao.
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Hinh 5. Anh huéng ciia thoi gian siéu am dén (A)
ham luong tng polyphenol va hoat tinh chéng oxy
hoa (B) DPPH, (C) ABTS va (D) FRAP ciia dich
trich D dé

Ghi chii: N=3. Trong cung mot chi tiéu phan tich
cdc gid tri co cung ki twr (a, b, ¢) thi khdc biét khong
c0 y nghia thong ké (p<0,05)

4. KET LUAN

Nghién ctru cho thay véi sur hd tro cia song siéu
am trong qua trinh trich ly da cho hiéu qua cao hon
so voi phuong phap trich ly bang dung moi khong hd
tro song siéu am. Pa xac dinh dwoc cac diéu kién
thich hop cho qua trinh trich ly hop chét polyphenol
tir cay Du dé voi su ho tro clia song siéu am nhu
dung moi EtOH 60% (v/v), nhiét do trich ly 50°C,
thoi gian trich ly 2 gio, cong suit siéu am 60 W/g,
thoi gian xtt Iy siéu am 90 giay. Tai cac diéu kién nay
ham lueong tdng polyphenol va cac hoat tinh chong
oxy hoa déu dat gia tri cao, dién hinh nhut ham luong
téng polyphenol (17,20 g/100g VCK) tang 77,38% so
voi phuong phap trich ly dung moéi khong hé tro
séng sieu am (13,31 g/100g VCK). Do két qua
nghién cttu thuc nghiém don yéu t6 voi chitc ning
khao sat quy luat bién thién ctia cac yéu to va lua
chon duoc khoang nghién ctu thich hop ma tng véi
né thi cac chi tieu: Ham luong tdng polyphenol va
hoat tinh chéng oxy hoéa cta dich trich dat gia tri
tuong doi tot 1am co s& cho nghién citu thuc nghiém
da yéu to (t6i vu hod) & nghién ctu tiép theo.
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EFFECTS OF ULTRASOUND-ASSISTED EXTRACTION OF POLYPHENOL COMPOUNDS
FROM Anomianthus dulcis

Do Duy Tan, Nguyen Thi Ngoc Han, Trinh Ngoc Thao Ngan,
Katleen Raes, Hoang Quang Binh, Le Trung Thien
Summary

Polyphenols were the natural antioxidant compounds with many benefits for human health. This study
assessed the impact of factors such as temperature, extraction time, the ultrasound power, and timely
treatment on the extraction abilities of polyphenol compounds from Anomianthus Dulcis, as well as
antioxidant capacity (DPPH, ABTS and FRAP) of extract. The result of experimental research has shown
that the sample was extracted at 50 deg C for 2 hours with the ultrasound assisted at power 60 W/g for 90
seconds gave the extract had total phenolic content highest (17.20 g GAE/100g dm) as well as antioxidant
capacity DPPH (14.41 g AAE/100g dm), ABTS (14.71 AAE/100g dm) and FRAP (52.31 g Fe*/100g dm).

Keywords: Anomianthus dulcis, antioxidants capacity, total phenlic contents, utralsound.
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