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ABSTRACT

TOM TAT

The aim of this study was to assess the influence of blanching on the
viscosity, the bioactive compounds (total polyphenol, total flavonoid, vitamin
C) and antioxidant activitiy of Nopal cactus. Response surface methodology
was applied to optimize temperature and time of blanching. The results
showed that the optimal blanching process was obtained at 60,2 °C for 1,7
minutes. Consequently, viscosity, total polyphenol, total flavonoid, vitamin C
and antioxidant activity of the material were 87,38 cP; 2,76 mg GAE/qg,
0,125 mg QE/g; 0,121 mg/g and 19,17%, respectively.

Nghién ciru duwoc thuc hién nham danh gid anh hwéng cia bién phap chan
bang nuwée néng dén dp nhot, ham lheong cac chdat ¢d hogt tinh sinh hoc
(polyphenol téng, flavonoid téng, vitamin C) va hogt tinh khang oxy héa cua
xuong rong Nopal. Phirong phdp bé mdt déap tmg dwoc sir dung dé toi wu héa
nhiér dg va thoi gian chan. Két qua nghién cizu cho thdy, qué trinh xi 1y toi
wu dat dwoc o nhiét do 60,2 °C trong 1,7 phut. D6 nhot, ham luwong
polyphenol téng, flavonoid téng, vitamin C va hoat tinh khang oxy héa cua
nguyén ligu lan lwot 1a 87,38 cP; 2,76 mg GAE/g, 0,125 mg QE/g; 0,121
mg/g; 19,17% sic ché.

1. GIOI THIEU

Xuong rong Nopal ¢6 tén khoa hoc 1a Opuntia
ficus - indica thuéc gioi thuc vat, bd
Caryophyllales, ho Cactaceae, chi Opuntia,
phan chi Opuntia, loai Opuntia ficus indica.
Xuong rong Nopal con c6 tén goi khéc la
xuong rong tai tho.

Xuong rong Nopal 1 loai cay thich nghi voi khi
hau khé han va ban khd han & cac vung nhiét
dai va can nhiét dgi. Lodi thuc vat nay dang
dugc xem 1a mot loai siéu thuc pham nho gidu
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x0, polyphenol, flavonoid, vitamin, acid béo
khong b&o hoa va acid amin. Két qua nghién
ctu ctia Romero va cs. (2014) da chitng minh
cac thanh phan trong xwong rong Nopal c6
nhiéu hoat dong lién quan dén sinh hoc bao
gom khéng viém, khang oxy héa, ha duong
huyét, chéng nhiém khuan va bao vé than kinh.
Nava, Oliver, Campos, Zou va Gu (2014) da
cong b nghién ciru vé kha nang khang oxy héa
clia nude ép xuong rong Nopal. Céc hoat chat
khang oxy héa trong xuong rong Nopal nhu
polyphenol, flavonoid, vitamin C da duoc dé


http://www.sciencedirect.com/science/article/pii/S1756464614001807
http://www.sciencedirect.com/science/article/pii/S1756464614001807
http://www.sciencedirect.com/science/article/pii/S1756464614001807
http://www.sciencedirect.com/science/article/pii/S1756464614001807
http://www.sciencedirect.com/science/article/pii/S1756464614001807
http://www.sciencedirect.com/science/article/pii/S1756464614001807
http://www.sciencedirect.com/science/article/pii/S1756464614001807
http://www.sciencedirect.com/science/article/pii/S1756464614001807

An Giang University Journal of Science — 2019, Vol. 22 (1), 92 — 102

cap dén trong nghién ciu cua Mostafa va cs.
(2014). Nghién curu caa Kéhkonen va cs. (1999)
da chirmg minh rang, polyphenol va flavonoid
c6 kha ning dap tit cc gdc tu do, ngin ngira va
diéu tri nhiéu bénh lién quan dén qué trinh oxy
héa, vi vay gop phan cai thién chat lugng va
dinh dudng cua thuc phim. Tuy nhién, xuong
rong Nopal 12 loai thuc vat ¢ chira mot luong
I6n chat nhiy (bao gém pectin) (Bayar, Kria
& Kammoun, 2016; Lefsih & cs., 2016), day
chinh la tré ngai trong viéc ung dung nguyén
liéu nay vao san xuat cac san pham thuc pham.
Trong cac bién phap duoc s dung dé giam
nhdy, chan 1a bién phap quan trong, c6 anh
huéng 1on dén chit lwong va gié tri cam quan,
ddng thoi gitp 6n dinh ciu tric va mau sic cho
san pham (Lé My Hong & cs., 2009). Tuy
nhién, qua trinh chan cé thé 1am anh huéng dén
cac thanh phan c6 hoat tinh sinh hoc va hoat
tinh khdng oxy héa vén 1a dic tinh quy cua
xuong rong Nopal (Ramirez - Moreno & cs.,
2013). Vi vay, nghién ciu vé anh huéng cua
qua trinh xar 1y nay dén luong chat nhay (thé
hién thong qua do nhét) va cac thanh phan cé
hoat tinh sinh hoc dugc thuc hién nhim xac
dinh diéu kién xu ly tot nhat ¢é nguyén liéu
giam nhay nhung van gitr duoc cac thanh phan
c6 hoat tinh quy.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vatligu

Nghién ciu sir dung 14 xwong rong Nopal duoc
thu hoach tai xa Tan Hiép, huyén Tan Hiép,
tinh Kién Giang. L& non c6 chiéu dai < 13 cm,
mau xanh, gai nho va ngan hoic khong c6 gai,
d6 day < 1 cm. L4 giira c6 chiéu dai 17 cm + 20
cm, mau xanh dam, nam duéi 14 non, d6 day la
khoang (2 + 0,5) cm. L4 gia c6 chiéu dai 23 =
25 cm, mau xanh vang, nam gan gdc, cing,
nhiéu xo, d day > 2,5 cm. La sau khi thu hoach
dugc lam sach va luu trir trong ta lanh cé nhiét
d6 4 °C + 6 °C dé tién hanh nghién ctu.

2.2 Phwong phap nghién ciru
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L4 xuwong rong Nopal sau khi liy khoi tu lanh
dugc dé 1 gio ¢ nhiét o thuong, sau do dugc
cit thanh tirng miéng c6 khéi luong (5 + 1) g.

2.2.1 Khdo sdt danh gia va lya chon nguyén
lieu

Céc mau xuong rong gom la gia, 14 gitra, 14 non
duoc xay bang may xay Philip HR2120 va loc
qua rdy c6 kich thudc 15 0,015 mm dé thu
puree; puree duoc xur Iy dé xac dinh ham luong
polyphenol tong, flavonoid tong, vitamin C va
hoat tinh khang oxy héa.

Xa ly mau dé xac dinh polyphenol téng va
flavonoid tong: can 10 g puree, trich ly véi 50
mL methanol : nuéc véi ti 1¢ 1 : 1, khudy hdn
hop trong 1 gio, hdn hop dugc loc qua gidy loc,
dich loc dugce luu trir & trong ngan dong ta lanh
va ba loc dugc trich ly v6i 50 mL acetone :
nudc vai ti 16 7 : 3, khudy han hop trong 1 gid
va loc qua gidy loc, dich loc dugce luu trit va ba
tiép tuc duoc trich ly véi 50 mL nudéc, khudy
hdn hop trong 30 phut, loc thu dich va loai ba.
Gop chung tat ca dich loc va dinh mirc dén thé
tich 200 mL. Dich loc thu dugc dung dé xac
dinh polyphenol tong va flavonoid tong
(Santiago & cs., 2018).

Xt ly mau dé xac dinh ham luong vitamin C:
can 10 g puree, trich ly véi 50 mL nuéc cét,
dinh muc 18n 100 mL rdi loc qua gidy loc. Dich
loc duoc ding dé xac dinh ham luong vitamin
C (Marfil, Santos & Telis, 2008).

Xt ly mau dé xac dinh hoat tinh khang oxy
hoéa: can 10 g puree, trich ly v6i 40 mL
methanol, khudy hdn hop trong 30 phut, dinh
muc 50 mL bang methanol, sau dé loc hdn hop.
Dich loc dugc dung dé xac dinh hoat tinh khang
oxy héa (Thaipong, Boonprakob, Croshy,
Cisneros - Zevallos & Byrne, 2006).

2.2.2 Khao sét anh huong cua nhié dé chan

Mau xwong rong duoc chon tir thi nghiém 2.2.1
dugc chan trong nudc néng & cac nhiét do 55
°C, 60 °C, 65 °C, 70 °C va 75 °C trong thoi gian
1 phat. Nguyén liéu sau khi chan dugc xir ly
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twong tu thi nghiém 2.2.1 dé xac dinh d6 nhot,
ham luong polyphenol tong, flavonoid tong,
vitamin C va hoat tinh khang oxy hoa.

2.2.3 Khdo sét anh hwong cua thoi gian chan

Mau xuong rong duoc chan trong nudc néng &
nhiét @6 dugc xac dinh tor thi nghiém 2.2.2
trong thoi gian 1, 2, 3 va 4 phat. Nguyén liéu
sau khi chan dugc xir ly twong ty thi nghiém
22.1 d xac dinh do nhét, ham lugng
polyphenol tong, flavonoid tong, vitamin C va
hoat tinh khang oxy hoa.

2.2.4 Téi wu héa qua trinh xir 1y nhiét

Dua trén cac két qua trong thi nghiém 2.2.2 va
2.2.3, toi wu hoéa quéa trinh chan voi théng sd
nhiét d6 va thoi gian xt Iy tot nhat & mdi thi
nghiém trudc nham tiép tuc khao sat su twong
tac gitra nhiét do, thoi gian va sy anh hudéng
ddng thoi cua hai yéu té nay dén do nhot va cac
thanh phan c6 hoat tinh sinh hoc. Phuong phap
dap ung bé mat véi mo hinh truc giao cap hai
¢6 tim xoay dwoc st dung dé tdi wu hoa cac
diéu kien xi ly.

2.3 Phuwong phap phan tich

- Ham lwong polyphenol tong: phuong phéap so
mau véi thudc thir Folin — Ciocalteau (Agbor,
Vinson & Donnelly, 2014).
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- Ham lwong flavonoid tong: phuong phéap so
mau dua trén phan (rng cua nhém véi flavonoid
trong méi trudng kiém tao thanh cac chelates
mau do (Zhishen, Mengcheng & Jianming,
1999).

- Ham lwong vitamin C: phwong phéap chuan do,
st dung thuéc the DCPIP (2,6
dichloroindophenol) (Marfil, Santos & Telis,
2008).

- Khd ndng khang oxy héa: phuong phap DPPH
(1,1 - diphenyl — 2 — picrylhydrazyl) dua vao
kha ning bat goc tu do DPPH cuaa chat c6 tac
dung khang oxy hoa (Thaipong, Boonprakob,
Crosby, Cisneros-Zevallos & Byrne, 2006).

- D6 nhot: phuong phap thir Brookfiel theo tiéu
chuén Viét Nam [TCVN] 4859 — 2013.

2.4 Phwong phap xir ly sb liéu

Trong nghién ciu, mdi thi nghiém tién hanh lap
lai 3 1an, két qua duogc trinh bay ¢ dang gid tri
trung binh + do léch chuan. Panh gia sy khéc
biét co ¥ nghia gifta cac mau thi nghiém dugc
thuc hién bang phuong phap thong ké ANOVA
mot chiéu (o = 5%) trén phan mém Statgraphic.
Thiét ké thi nghiém va xt ly két qua téi wu hoa
dugc thuc hién bang phan mém Modde 5.0.

3. KET QUA VA THAO LUAN

3.1 Danh gia va lya chon nguyén li¢u
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Hinh 1. P6 thi thé hién két qua khio sat ham lweng céc hoat chat sinh hoc ciia 14 xwong réng Nopal

a) Ham liwong polyphenol tong (mg GAE/g); b) Ham hrong flavonoid tong (mg QF/g);
¢) Ham lwong vitamin C (mg/g); d) Hoat tinh chéng oxy hoa (% tc ché)

a.b.c. 116 hign sy khdc nhau c6 y nghia vé mdt thong ké theo phdn tich ANOVA (o=5%).

Dbi v6i mdi loai thuc vat khac nhau, & nhiing
giai doan sinh truéng khac nhau thi ham lugng
cac chét c6 hoat tinh sinh hoc s& khac nhau. Két
qua & Hinh 1 cho thiy, ham lugng polyphenol
téng, flavonoid tong, vitamin C va kha ning
khang oxy hda cua 14 xuong rong Nopal gitra
cao hon so véi la gia va 14 non. Cu thé, ham
luong polyphenol cua 14 gitra 1a (2,96 + 0,163)
mg GAE/g, ham lugng flavonoid (0,168 *
0,012) mg QE/g, ham lugng vitamin C (0,153 +
0,004) mg/g. Két qua trén tuong dong voi
nghién ctiru cua Corral - Aguayo va cs. (2008)
dbi vai loai Opuntia ficus indica Milpa Alta cho
két qua ham luong polyphenol tong 3,08 mg
GAE/g, Santiago va cs. (2018) coéng b ham
lwong flavonoid tong cua xwong rong Nopal la
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(0,126 + 0,100) mg QE/g, Teles (1977) cong bd
ham lugng vitamin C c6 trong xwong rong
(0,140 £ 0,058) mg/g nguyén li¢u tuoi. Hoat
tinh khang oxy héa cua xuong rong Nopal khi
so sanh vai cac loai thyc vat khac duoc Nava va
cs. (2014) cong bd nhu sau: ca phé > toi >
nopal > man > hat chia. Két qua cho thay, la
giita xwong rong Nopal la nguyén liéu c6 gia tri
vé mit sinh hoc; nguyén liéu nay con cé thé thu
hoach vé6i khdi lugng I6n nhét trén cay vi vay
duoc chon lam ddi twong cho cac khao sat tiép
theo.
3.2 Anh hwéng caa nhiét d chan dén do
nhét, ham hwgng c&c hoat chit sinh hoc
va kha ning khang oxy hoa
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Hinh 2. Db thi thé hién anh hwéng ciia nhiét d9 chin dén d nhot

abede. g6 hign sie khdc nhau cé ¥ nghia vé mat thong ké theo phdn tich ANOVA (a = 5%).

Qua trinh chan dugc thuc hién nham lam giam
luong chat nhay trong xwong rong. Hinh 2 cho
thdy, do nhét cia xuong rong giam dan khi
nhiét do chan tang tir (55 + 75) °C. Khi nhiét do
chan ting dén 65 °C, do nhot cia nguyén liu
giam manh so v6i mau déi chimg (PC) (mau
khéng chan); cu thé, d6 nhot giam tir (95,12 +
1,34) cP xubng (85,73 + 0,135) cP. Khi nhiét do
chan tiép tuc tang tir 65 + 75 °C thi do nhot
giam khong dang ké (khac biét khdng c6 y
nghia v& mat thong ké). Nguyén nhan cua su
thay d6i nay la do chit nhiy c6 trong chit xo
hoa tan (bao gém pectin), nhiét do gitp kich
hoat enzyme pectin methylesterase va tac dong
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dén do ester héa cua pectin, tir d6 lam anh
hudéng dén do nhét cua nguyén lidu (Tang &
McFeeters, 1983). Chét nhay hoa tan ciing c6
thé dugc tach ra khi gip nudc va nhiét do 1a
nhan t6 quan trong quyét dinh thoi gian hoa tan
dai hay ngan. Nhiét d6 nudc ting, kha ning hoa
tan cua chat nhiy ting. Tuy nhién, khi nhiét do
tang dén mot gia tri nhat dinh thi kha ning hoa
tan cua chat nhay ting thém khong dang ké va
theo d6 d6 nhét ciing it thay di. Nhu vay, nhiét
do thich hop @ xur ly giam nhot cho nguyén
liéu xwong rong trong nghién cau nay khong
nén cao hon 65 °C.



An Giang University Journal of Science — 2019, Vol. 22 (1), 92 — 102

35 e 020 -
Bl - = .
B 30 | 29 <8 018 0,164
: ’ 2.65 2,550 E 0.16 I 0.131¢
2 25 2,045 S 014 T 01220
£ ,, g 1026 g0 Sid 012 I
20 4 ° : 1] i o
_:;% :EU_IU 0.092° 0,090, (700
i En 1.5 1 gu 0.08 -
#E = 006 |
B 1.0 1 P .
E i & 0.04 -
E 0.3 jus] 0.02 4
= 0 0 00
a) BC  55°C_60°C_ 65°C 70°C 75°C by DPC S55°C 60°C 6s°C 70°C 75°C
Nhiét do Nhiét a6
; . 30 -
“; g-ig |0.158 0.150% g 147= g 24,272
2 : =, ], 0137 2 25 {720 2010 5o
g 014 4 B = 2042 933
[} z . - -
£@ 012 | 015 g o058 | 5320 - = 18,03
= - -
EBE 0.10 1 - <51
£ 008 - o
= 006 - EE10 -
= =]
I 004 R
0.02 - o
0.00 0 -
OC 55 60°C  659C  70°C  759C XC 559C 60°C  65°C  T0°C  75°C
c) Nhiét a6 d) Nhiét dé

Hinh 3. D6 thi thé hién dnh hwéng ciia nhiét do chan dén ham lwong cic hoat chat sinh hoc

a) Ham luong polyphenol tong (mg GAE/g); b) Ham hrong flavonoid tong (mg QF/g);
¢) Ham lwong vitamin C (mg/g); d) Hoat tinh chéng oxy hoa (% tc ché)

abede: 6 hien sy khdc nhau c6 y nghia vé mdt thong ké theo phan tich ANOVA (a = 5%).

Theo Hinh 3, ham lugng polyphenol tong,
flavonoid téng, vitamin C va hoat tinh khang
oxy hoa cua tat ca cac mau sau khi chan déu
giam so v&i mau PC. Tuy nhién, khi mau dugc
chan & nhiét do tir 60 °C tré xudng thi sy khac
biét hau nhu khong c6 ¥ nghia vé mat thdng ké.
Nghién ctru caa Jaramillo - Flores va cs. (2003)
cho thdy, polyphenol tong trong xwong rong
Nopal bao gom dang polyphenol lién két véi
céc hop chit caa thanh té bao, dang hop chét
polyphenol tu do va lién hop glycoside -
polyphenol hoa tan. Khi xir Iy nguyén li¢u bang
nudc nong, polyphenol bi hoa tan, suy thoai va
cau trlc té bao nguyén liéu bi pha hiy dan dén
ham luong polyphenol tong giam (Jaramillo -
Flores & cs., 2003; Ramirez - Moreno & cs.,
2013). Mot sb hop chat flavonoid bi khuéch tan
vao nudc va bi phan hay bai nhiét do, vi vay
nhiét d6 nuéc cang cao sy suy giam flavonoid
trong nguyén liéu cang manh (Faller & Fialho,
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2008). Vitamin C la yéu t it bén viing, chat
nay khong nhiing hoa tan trong nu¢c ma con bi
oxy héa nhanh khi nhiét do xtr 1y ting (Ramirez
- Moreno & cs., 2013). Sy suy giam céc yéu tb
duéi tac dong cua nudc va nhiét do cao dan dén
su suy giam hoat tinh khang oxy héa. Két qua
nay tuong tu nghién ciru cia Ramirez - Moreno
va cs. (2013) ddi vai loai Opuntia ficus indica &
Mexico. Cac nghién ctu khoa hoc trén dbi
tugng xwong rong Nopal cho thy riang, khi xir
ly nhiét bang nuwéc ndng thi cac thanh phan cé
hoat tinh sinh hoc c6 thé giam dén hon 60%
(Jaramillo - Flores & cs., 2003; Ramirez -
Moreno & cs., 2013; Santiago & cs., 2018).
Mau xuong rong trong nghién ctu khi dugc
chan & 60 °C ¢6 ham lugng polyphenol tong
giam 13,62%; flavonoid tong giam 25,61%;
vitamin C giam 7,03% va hoat tinh khang oxy
hoa giam 8,41% dugc xem nhu van con gia tri
vé mit sinh hoc.
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hoa tan d3 duoc khuéch tan vao nudc.

Két qua & Hinh 4 cho thdy, d6 nhét cua nguyén
lisu giam dan theo thoi gian chan. Khi chan
xuong rong ¢ 60 °C trong thdi gian 2 phut, do
nhét caa nguyén ligu giam manh so véi mau
PC, giam tir (95,14 + 0,134) cP xudng (86,73 +
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Hinh 5. Db thi thé hién anh hwéng ciia thoi gian chan dén ham lwong cac hoat chit sinh hoc

a) Ham lwong polyphenol tong (mg GAE/g); b) Ham heong flavonoid tong (mg OF/g);

¢) Hoat tinh khéing oxy héa (% irc ché); d) Ham luong vitamin C (mg/g)

ab.e.d: thé hign su khdc nhau cé ¥ nghia vé mdt thong ké theo phan tich ANOVA (a = 5%).
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Theo Hinh 5, ham lwong polyphenol téng,
flavonoid tong, vitamin C va hoat tinh khang
oxy hoa déu giam khi thoi gian chan tang dan vi
day déu la cac yéu té d& hoa tan va dé bij téc
déng boi nhiét @6 (Santiago, Dominguez -
Fernandez, Cid & De Pefia, 2018). Khi nguyén
liéu tiép xUc v&i nude ndng, su that thoat cac
thanh phan xay ra; tuy nhién, ddi véi xwong
rong Nopal su that thoat nay chi dién ra manh tir
sau 2 phat xir ly. Khuynh huéng thay ddi nay
cling dugc cong bd & mot sb dbi tugng nghién

ctru khac nhu cai bo x6i, cai chip va bip cai

tring (Roy & cs., 2007).

3.4 Téi wu héa qua trinh xir Iy nhiét

Tién hanh t6i wu diéu kién chan theo phuong
phap quy hoach thuc nghiém truc giao cap hai,
hai yéu t6, cAu tric c6 tam xoay v&i tim phuong
an 1a gié tri nhiét do va thoi gian chan hiéu qua
nhét da khao sat & trén (60 °C, 2 phut). Cac muc
dao dong cua nhiing yéu té dwoc bd tri trong
Bang 1 va két qua quy hoach thuc nghiém duoc

biéu di&n trong Bang 2.

Bang 1. Cac bién déc 1ap va mirc dd dao dong ciia ching trong thiét ké bé mit dap ng

Céc bién doc lap

Muc d6 dao dong cua cac yeu to

i \/E -1 0 1 \/E
Nhiét do (°C) 52,9 55,0 60,0 65,0 67,1
Thoi gian (phat) 0,6 1,0 2,0 3,0 3,4
Bang 2. Gi4 tri quy hoach thuc nghiém téi wu héa qua trinh chin
Nhiét d0 Thoigian DO nhdt Polyphenol ., Vitamin Hoat tinh
(°C) (pht) (cP) t6ng It:élzvonmd khang  oxy
Thi nghi¢m (mg (mg QElg) IO hoa (% e
GAE/g) che)
x) ) () (V) R 2 R
1 55,0 1,0 90,82 2,82 0,139 0,138 21,95
2 65,0 1,0 86,13 2,58 0,096 0,101 19,14
3 55,0 3,0 86,92 2,62 0,102 0,106 17,58
4 65,0 3,0 84,71 2,29 0,070 0,087 14,65
5 52,9 2,0 89,64 2,79 0,127 0,119 18,08
6 67,1 2,0 85,22 2,41 0,070 0,098 15,04
7 60,0 0,6 90,92 2,80 0,145 0,135 22,57
8 60,0 3,4 85,43 2,48 0,111 0,093 16,21
9 60,0 2,0 87,51 2,65 0,126 0,120 17,29
10 60,0 2,0 87,11 2,63 0,118 0,114 17,47
11 60,0 2,0 86,60 2,69 0,120 0,119 18,32
12 60,0 2,0 86,24 2,70 0,121 0,122 18,18
13 60,0 2,0 86,84 2,74 0,124 0,116 17,53
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Phan tich mé hinh hdi quy bing phan mém Modde 5.0 cho két qua nhu sau:

Bang 3. Két qua phan tich md hinh héi quy

| D6 nhot zstjll;/phenol gz\g/onoid Vitamin C I(){:;th g;lh khang
HEé so
Gia tri Giatri Gia tri Gia tri Gia tri Gid tri Gia tri Gia tri Gia tri Giatri
hé so P hé so P hé so P hé so P hé so P
Hings6 86,970 0,000 2,684 0,000 0,123 0,000 0,117 0,000 17,689 0,000
X1 -1,191 0,001 -0,113 0,000 -0,015 0,000 -0,010 0,001 -1,113 0,000
X2 -1,492 0,000 -0,092 0,000 -0,012 0,001 -0,009 0,001 -1,710 0,000
Xi? 0,049 0,791 -0,039 0,022 -0,010 0,001 -0,003 0,100 -0,340 0,039
X2? 0,217 0,264 -0,019 0,194 -0,001 0,759 -0,001 0,587 -0,068 0,001
XXz 0,306 0,235 0,013 0492 0,000 0979 0001 0527 0,159 0,400
Q? 0,643 0,630 0,651 0,591 0,712
R? 0,928 0,937 0,938 0,903 0,968

Két qua phan tich hdi quy cho thdy hé sé R? (do
bién thién thuc) > 0,90 va Q? (d6 bién thién ao)
> 0,59 ching t6 m6 hinh thu dugc ¢6 y nghia va
twong thich véi thuc té cao (Gabrielsson & cs.,
2002). Hai yéu t6 nhiét do (X1) va thoi gian
(X2) c6 tac dong dén tat ca cac ham muyc tiéu.
Cac yéu t6 mang hé sé co y nghia (cac yéu td
¢d p < 0,05) déu co tac dong tieu cuc dén ham
muc tiéu (khi cac yéu t6 nay tang thi gia tri ham
muc tiéu giam). Loai trir cac hé s6 khong co y
nghia (do ¢6 p > 0,05), ham hdi quy bac hai
theo bién ma hoa thu dugc nhu sau:

Y1=86,970 - 1,191.X; - 1,492.X:
Y2 =2,684-0,113.X; - 0,092.X - 0,039.X,?

Y3=0,123 - 0,015.X1 - 0,012.X; - 0,010.X12
Y4=0,117 - 0,010.X1 - 0,009.X>

Ys = 17,689 - 1,113.X: - 1,710.X: -
0,340.X12 - 0,068.X>2

Trong do, Y1 la d6 nhdt, Y2 la ham lugng
polyphenol tong, Y3 1a ham lugng flavonoid
téng, Y4 1a ham lugng vitamin C, Ys 1a hoat
tinh khang oxy hoa.

Tién hanh t6i vu hoa cac yéu té anh huong dé
nguyén liéu sau khi chan co do nhét thap nhat
va ham lugng polyphenol tong, flavonoid tong,
vitamin C va hoat tinh khang oxy hda cao nhit.
Két qua qua trinh téi wru héa cac ham muyc tiéu
duoc thé hién ¢ Bang 4.

Bing 4. Két qua t6i wu ciia cac ham muc tiéu theo nhiét dé va thai gian tim dwoc tir md hinh dy doan

STT Ham muc tiéu Giatrithiwn  Nhigt dp (°C) Z)Tf;it) gian
1 Do nhét (cP) 87,59

2 Polyphenol tong (mg GAE/qg) 2,71 60,22 1,65

3 Flavonoid tong (mg QE/q) 0,125
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STT Ham muc tiéu

Gia tri toi wu

Thoi
(phut)

Nhiét d¢ (°C) glan

4
5

Vitamin C (mg/g)
Hoat tinh khang oxy héa (% tc ché)

0,121
18,99

Ba thi nghiém kiém chung duoc tién hanh &
nhiét @6 60,2 °C va thoi gian 1,7 phdt thu dugc
két qua: 6 nhét (87,38 + 1,021) cP, ham luong
polyphenol tong (2,76 + 0,021) mg GAE/qg,
flavonoid tong (0,125 + 0,017) mg QE/g,
vitamin C (0,121 £ 0,006) mg/g, hoat tinh
khéng oxy hoa (19,17 + 0,14)% wc ché. Két qua
trén cho thdy, md hinh du doan va két qua thu
dugc tir thuc nghiém c6 su tuong thich, do dé
c6 thé két luan rang mé hinh thu dugc c6 kha
nang dy doan tot.

4. KET LUAN

+
+

Nghién ctru dugce thyc hién nhim xéc dinh diéu
kién chan phu hop dé giam nhét va giam thiéu
ton that cac thanh ph?ln ¢0 hoat tinh sinh hoc tir
xuong rong Nopal. Két qua nghién ctru cho
thdy, xuwong rong sau khi chin ¢ 60,2 °C trong
thoi gian 1,7 phat c6 do nhét 87,38 cP, ham
lugng polyphenol tong 2,76 mg GAE/g,
flavonoid tong 0,125 mg QE/g, vitamin C 0,121
mg/g va hoat tinh khang oxy hoa 19,17% tc
ché. Nguyén liéu sau khi xir Iy c6 thé st dung
dé ché bién mot sb san pham thuc pham, day
cling 1a hudng nghién ctiru nén dugc thuc hién
trong tuong lai.
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