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ABSTRACT

Mixed juice, including carrots, apples and cucumbers is considered a nutritious
drink to remove toxins from the body. In this study, the effect of carrot blanching
(steam and microwave) for 2, 4, 6 and 8 minutes on the bioactive compounds and
antioxidant activity was evaluated. Box-Behnken experimental design for response
surface methodology was applied to optimize the ingredients’ components at
variable ratios (carrots 60+80%, apples 10=30% and cucumber 10+30%). The
content of bioactive compounds ([f-carotene, polyphenols, vitamin C) and anti-
oxidant activity of the product was analyzed. The most effective blanching treatment
was 4 min by steam water at 100°C. At this time-temperature combination, the
content of [-carotene, polyphenol, vitamin C were found to be 2.21 ug/mL, 145.62
mgGAE/L, 10.84 mg%, respectively and high antioxidant activity (DPPH 46.25%),
whereas the content of these compounds in carrots was lower when immunized with
microwave (-carotene 1.77 ug/mL, polyphenol 128.32 mg/L, vitamin C 14.21 mg%
and anti-oxidant activity 32.97%). The optimum ratio of carrots-apples-cucumbers
obtained in the mixed juice product from the applied surface-response analysis was
60-26.8-10 (% w /w). Optimized parameters were verified.

TOM TAT

Nube ép cd rét, hbn hop vdi téo va dua leo, dwgce xem ld nudc uéng bé dudng logi
b6 déc té va thanh loc co thé. Nehién cieu nay khdo sdt anh hwong ciia phieong thire
chdn ca rot (hoi nude nong va microwave) trong thoi gian 2, 4, 6 va 8 phiit dén ham
lwgng cdc hop chat ¢é hoat tinh sinh hoc (HTSH) va kha néng chong oxy héa (OXH).
Bé tri thi nghiém theo kiéu Box—Behnken, sir dung mé hinh bé mdt dap vmg, dwoc
dp dung t6i wu hoa cac thanh phan nguyén liéu véi ti 1¢ thay doi (ca rot 6080%,
tdo 10+30% va dua leo 10+30%). Ham lwong cdc hop chdt cé6 HTSH (| P-carotene,
polyphenol, vitamin C) va hoat tinh chong OXH ciia san pham dwgc phan tich. Két
qud nghién ciru cho thdy, ca rét dugc chan bang hoi nude néng (100°C) trong 4
phut cé ham luong f-carotene, polyphenol, vitamin C tuwong ung 2,21 ug/mL, 145,62
mgGAE/L, 10,84 mg% va hoat tinh chéng OXH cao (DPPH 46,25%), trong khi do
ham lwong cdc khi nay trong ca ri thdp hon khi chan ca ri, microwave (B-carotene
1,77 ug/mL, polyphenol 1 28 32 mgGAE/L, vitamin C 14,21 mg% va DPPH
32,97%). Ti I¢ toi wu ciia ca rét — tdo — duea leo dat dwoc trong ham heong tu phén
tich ing dung mé hinh bé mt déap vmg la 60-26,8-10 (% w/w). Céc thong sé toi uu
héa dong thoi dieoe kiém dinb.

Trich din: Nguyén Minh Thuy, Lé Thi My Nhan va Ping Hoang Toan, 2018. Anh hudng ctia (jiéu kién chan
(ca rot) va toi uu hoa thanh phan nguyén liu (ca rot - tdo - dua leo) cho qua trinh ché bién nudce ép
hon hop. Tap chi Khoa hoc Truong Pai hoc Can Tho. 54(So chuyén dé: Nong nghiép): 56-64.
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1 GIOI THIEU

Nudc ép rau qua dong vai tro quan trong dbi voi
strc khoe con nguoi, do cung cap nhidu vitamin,
khoang chit va acid hitu co. Sy két hop hoan hao
cua vai loai rau qua s€ cung cép cho co thé cac chat
dinh dudng can thlet c6 thé loai thai doc t6 va giup
giam céan. Trong 50 cac loai rau qua pho bién thi ca
rdt, tho, dua leo 1a ngudn co thé tim thiy quanh nim
& Viét Nam. Ca rot cung cp acid phenolic va
carotenoids, trong d6 chu yéu la PB-carotene va
lutein, cac san pham ché bién tir ca rét chira nhiéu
chat dinh dudng c6 lgi hon so v6i cac loai rau thong
thuong (Sikora et al., 2009). Téo ta 1a loai trai cay
giau cac hop chit phenolic, c6 tinh chéat chong oxy
hod cao. Viée sir dung tdo c6 thé 1am giam ti 1& méic
cac bénh ung thu, tim mach va cac bénh c¢6 lién quan
dén cac gbc tur do (Muchuweti ez al., 2005). Dua leo
cung cap t6t flavonoid, lignans va triterpenes, chat
chbng oxy hoa, chéng viém... (Szaluy, 2015). Nudc
ép dua leo con chira insulin 14 loai hormone can thiét
ma té bao tuyén tuy tiét ra, co loi cho bénh nhén tiéu
dudng. Cac nha nghién ciru phat hién ra rang, mot
hop chét dugc goi 1a sterol trong dua leo ¢6 thé hd
tro lam gidm ham lugng cholesterol trong mau
(Onimisi va Ovansa, 2015). Dua leo con chtra nhiéu
chit chéng oxy hoa nhu B-carotene va vitamin C,
vitamin B, cic nguyén té vi lugng va khoang chét
khac (Mukherjee ef al., 2013). Su phdi tron cua cac
loai rau qua trén s& la mét ¥ tudng tuyét voi trong
viée cung cap chét dinh dudng va loai bo doc t6 cho
co thé. Muyc tiéu cta nghién ciru nay nham xac dinh
thoi gian va phuong phép chan ca rét thich hop,
cling nhu t6i wu hoa ti 18 nguyén liéu ca 1ot — téo —
dua leo st dung cho san pham nuéc ép rau qua hdn
hop véi chit lugng cao.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

Tap 54, S6 chuyén dé: Nong nghiép (2018): 56-64

2.1 Phuwong tién

Nguyén lidu st dung: ca rdt, tdo ta va dua leo
duoc mua tai siéu thi Lotte Mart. Nguyén li¢u dugc
chon ¢o ¢6 kich thu6e ddng déu, nguyén ven, mau
sdc ddc trung, tuoi sang.

Thiét bi str dung: 10 vi song Sharp R-21A1 (800
W, Thai Lan), may hap thu quang ph6 Labomed
Spectro 24RS (MY).

2.2 Phwong phap nghién ciru

2.2.1 Khdo sat anh hu’(mg cua phwong phap
va thoi gian chan dén gid tri dinh dwéng cia ca rot

Thi nghiém duoc bé tri hoan toan ngiu nhién véi
2 nhan t6: (i) phuong phap chin (hoi nudc,
microwave) va (if) thoi gian chéan 2, 4, 6 va 8 phit.
Ca rét sau khi thu nhan duoc rira sach, got vo va cét
lat véi do dai khoang 1 mm. Sau do, ca 16t duge chan
bang hoi nudc (nhiét do nuée sau khi chan khoang
90 - 100°C) va microwave (voi cong suat 800 W)
trong cac thoi gian dugc b tri. Ca rdt sau chan duoc
lam ngudi nhanh bang nudc lanh dén khi nhiét d6 ca
1ot khoang 35 - 45°C, sau d6 tién hanh kiém tra ham
luong P-carotene, vitamin C, polyphenol va hoat
tinh chong oxy hoa trong ca rdt.

222 T6i wu héa ti 1é thanh phan nguyén liéu
(ca rot — tdo — dira leo) trong cong thirc ché bién
nude ép hon hop cé gia tri dinh dwong

Bb tri thi nghi¢ém theo mo hinh Box—Behnken
theo phuong phap bé mat dap ung. Mdi nhan td
(bién doc 1ap) duoc thuc hién véi ba muc do duogc
ma hoa (-1, 0, +1) (Bang 1). Kiéu Box-Behnken
duge bd tri de tim ra dlem t6i vu va 6 diém trung
tam (Bang 2). Téng sb nghiém thirc dwoc thyuc hién
1a 18 (trong d6 c6 6 diém trung tam) va 3 1an lap lai.
Céc thong sb cia qué trinh phdi ché nguyén liéu
dugc tdi uu hoa dua trén céac chi tiéu ham luong B-
carotene, vitamin C, polyphenol va kha nang khu
gbc ty do -DPPH%.

Bang 1: Nhén t6 va cac mirc d9 b tri theo kiéu Box-Behnken

Kihiéu  Nhan tb Pon vi - Mure dg m -
X Ti 18 ca rot % 60 70 80
X Ti 1& dua leo % 10 20 30
X; Ti 18 tao % 10 20 30
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Bang 2: B6 tri thi nghiém theo kiéu Box-Behnken

STT X1 X2 X3 STT X1 X2 X3
1 -1 1 0 10 0 1 -1
2 0 -1 1 11 0 0 0
3 0 -1 -1 12 1 0 1
4 1 1 0 13 -1 -1 0
5 0 0 0 14 0 0 0
6 -1 0 1 15 0 0 0
7 1 0 -1 16 0 0 0
8 1 -1 0 17 0 1 1
9 -1 0 -1 18 0 0 0
2.3 Phwong phap phan tich 3 KET QUA VA THAO LUAN
2.3.1 Phwong phap phdn tich cac hop chdt cé 3.1 Anh huong ciia phwong phap va thoi
hoat tinh sinh hoc va hoat tinh chong oxy héa gian chin dén gia tri dinh dudng cia ca rot
p-carotene (ug/mL): phuong phap do quang phd 3.1.1 Ham lwgng p-carotene (ug/mlL)
(Fikselova et al., 2008) & budc song 450 nm. Phuong phap va thi gian chin ddu c6 anh
Vitamin C (mg%): phuong phap chuén d¢ Iod huong 16n dén kha nang trich ly B-carotene. Khi
(Nguyén Vin Mui, 2001). chan ca rot tir 26 phat, ham lugng B-carotene tang

) tir 1,76 dén 2,02 pg/mL va khong ting thém khi thoi
Polyphenol (TPC, mgGAE/L): phuong phap gian chan dai hon (8 phut). Ham lugng B-carotene

Folin-Ciocalteu (Hossain et al, 2013). Dudng trong ca rot chan bang hoi nude cao hon so v6i chan

chuén cua acid gallic dugc xay dung va ham lugng trong microwave (Bang 3). Quenzer et al. (1981)

TPC dugc xéac dinh dya vao duong chuan. bég cdo ring khong cé sy khic biét y nghia gjfra
Hoat tinh chéng oxy héa (%DPPH): do kha chan trong nudc va hoi nudce, tuy nhién chan bang

ning trung hoa gbe tu do DPPH (Blois, 1958 - két mrifzrov.vave cho ham hr(_)rngA B-carotene thap hon so

hop véi Jiménez-Escrig et al., 2000). v6i hai phuong phap vira néu.

Bang 3: Anh huéng ciia phwong phap va thoi gian chin dén ham hrong p-carotene (ug/mL) trong ca

rét

Phwong phap chin ) Thoi gljn (phit) 6 3 Trung binh

Microwave 1,56 1,77 2,09 2,09 1,888

Hoi nudc 1,97 2,21 1,94 1,93 2,014

Trung binh 1,76° 1,99° 2,02* 2,012

Ghi chu: Cac chik cai khac nhau di kem theo trung binh nNghi_ejm thirc trong cung mot cot/hang thé hién sy khdc biét y
nghia ¢ mirc 5%. Ham lwong f-carotene (ug/mL) ciia mau doi chirng la 1 ug/L

Nhiét d6 va buc xa nang lugng cao 1a nhing yéu ) y(’yi chan béng hoti nuéc: Tuyqnhién, theo thoi gian
t6 din dén gidm ham luong B-carotene khi chin chan thi ham lugng nay déu thé hién khuynh hudng
bang phuong phap microwave. Ngoai ra, sau khi giam dan (tr 13,77 con 11, 73 mg%) (Bang 4).
chan, ham lugng B-carotene trong ca rét dugc ghi Quenzer et al. (1981) cho rang, viéc chan bing
nhan hoi cao hon so véi nguyén liéu dau. C6 18 khi m{crovyave s¢ duy tri hgm luong a01d. ascorbic
chan & nhiét d¢ cao (100°C), cac enzyme oxy héa (vitamin C) tot hon so véi ch?m bﬁng hoi nude do
trong ca rdt bi vo hoat. Hon nita, cic carotenoids khong c6 qua trinh lam rira tr6i chat dinh dudng sau
trong ca rot hién dién trong séc lap, khi t& bao chiu khi chan, ham lugng vitamin C duy tri 100% khi
tac dong boi qua trinh chan, sdy..., sic lap bi phd huy chan trong microwave va .dao dong trong khpéng
va carotenoids duoc phong thich ra, lam cho ham 37-100% khi chan bang hoi nudc. Acid ascorbic de
luong B-carotene c6 khuynh hudng cao hon (Meyer, bi bién d6i khi xur 1i 1i nhiét (Gupta et al., 2008), tuy
1978). theo céc cong doan xir Ii nhiét (chan, hap, nau...) ma

lwong vitamin C s& bién ddi khac nhau, thoi gian
chin nguyén liéu cang dai thi kha ning pha huy

Khéc véi ham lugng B-carotene, ham luong vitamin C cang nhiéu (Jeney-Nagymate and Fodor,
vitamin C cua ca rbt chan trong microwave cao hon 2008).

3.1.2 Ham lwong vitamin C
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Bing 4: Anh huéng ciia phwong phap va thoi gian chin dén ham lwong vitamin C (mg%) trong ca rot
Thoi gian (phit)

Phwong phap ) 4 6 3 Trung binh
Microwave 16,40 14,21 13,92 13,63 14,544
Hoi nuéc 11,13 10,84 10,40 9,82 10,558
Trung binh 13,772 12,53° 12,16° 11,734

Ghi chii: Cdc chit cdi khdc nhau di kém theo trung binh nghiém thirc trong cing mot cot/hang thé hién s khdc biét y
nghia ¢ mirc 5%

3.1.3 Ham heong polyphenol (mgGAE/L) dang lién két, su chuyén hoa hop chit phenolic &
dang khong hoa tan thanh hoa tan, sy phan huy cta
lignin dan dén phong thich dan xuat acid phenolic
hodc lam phat sinh thém phenolic méi (Jeong ef al.,
2004). Tuy nhién, khi thoi gian kéo dai thi ham
lugng polyphenol c¢6 khuynh hudng giam do su suy
thoai boi nhiét. Nghién ctru cia Priecina va Karklina
(2013) ciing két luan réng, chan 1a hoat dong tién xur
li hi¢u qua trudce khi trich 1i, ham lugng polyphenol
trich 1i tir cAc mau rau chan ting 1,68+2,85 lan.
Nghién ctru ctia Halvorsen et al. (2006) ciing cho
thiy sy gia ting ham luong chit nay khi xtr 1i nhiét

Qua trinh chin ciing anh huéng dén ham lwong
polyphenol tong trong ca rét. Him luong nay trong
ca rot dat gia tri cao nhét khi chan trong 4 phut. Diéu
nay c6 su khac biét y nghia khi so sanh giita hai
phuong phap chan, ca rot chan bang hoi nudc c6
ham lugng polyphenol cao hon (145,62 mgGAE/L)
chan bang microwave (khoang 128,32 mgGAE/L)
(Hinh 1). Thoi gian chan ngin hon hodc dai hon déu
cho ham luong polyphenol thip hon trong nguyén
lidu duoc xir 1i. Két qua dat duoc c6 18 do nhiét do
cao phong thich phenolic tir cic hop chit phenol &
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Hinh 1: Anh huéng ciia phwong phap va thoi gian chan dén ham lwgng polyphenol (mgGAE/L)
Chit thich: Gid tri STD thé hién trén so dé thanh bar la dj léch chudn cia gid tri trung binh

3.1.4 Hoat tinh chéng oxy héa (%) tiém ning chéng oxy hoa c6 mdi twong quan chit
ch& trong hau hét cac truomg hop (Balik ez al., 2008).
Trong nghién ctu nay, sy ting ham lugng
polyphenol trong mau nghién ciru d phan anh sy
tang kha nang chdng oxy hoa (Bang 5).

Hoat tinh chéng oxy hoéa cia ca r(‘)t‘chﬁp trong
microwave (28,87%) thap hon so v&i chan bang hoi
nude (35,67%). Ham lugng polyphenol tong so va

Bang 5: Anh huéng ciia phwong phap va thoi gian chin dén hoat tinh chéng oxy héa (%) trong ca rot
Thoi gian (phit)

Phwong phap 3 4 6 3 Trung binh
Hoi nuéc 27,92 46,25 37,12 30,18 35,678
Microwave 29,07 32,97 27,08 26,35 28,874
Trung binh 28,50° 39,61° 32,10* 28,27°

Ghi chu: Cdc chit cdi khdac nhau di kém theo trung binh nghiém thirc trong cung mgt cot - hang thé hién sw khdc biét y
nghia ¢ mirc 5%. Mau doi chirng la 11,99%
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3.2 Téi wu héa ti 1& nguyén li¢u ca rét dén
gia tri dinh duwdng nwéce ép hon hop
3.2.1 Ham lugng B-carotene (ug/mlL)

Viée t6i wu hoa qua trinh phdi ché nguyén liéu
(ca rdt, tao va dua leo) dugc thyuc hién bang mo hinh
bé mit dap ung. Ba nhan t6 duoc lua chon cho qua
trinh phdi ché 1a ti 18 ca rét (%), ti 18 tao (%) va ti 1&
dua leo (%). Ti 1& ca rét (X)), tao (X2) va dua leo
(X3) déu c6 anh huong dén ham luong B-carotene co

Tap 54, S6 chuyén dé: Nong nghiép (2018): 56-64

trong hdn hop qua phdi ché. Két qua phan tich théng
ké thé hién & Bang 6 cho thiy anh hudng cia timg
bién doc 1ap riéng 1& (Xi, Xo, X3), gia tri bac hai
(X,2) hay tuong tac (X;X3,) déu thé hién c6 y nghia
(p<0,05) khi tham gia vao mé hinh. Hé sb xac dinh
twong quan R? cao (R?=92,06%) va gia tri Adjusted
(Adj.) R? dat 89,31%. Guan va Yao (2008) cho ring
md hinh tuong quan dugc danh gi t6t khi hé sb xac
dinh twong quan R? 16n hon 0,8.

Bing 6: Két qua phén tich thong ké ANOVA mirc d9 y nghia ciia cic hé sé hdi quy cho ham lwong f-

carotene
Nguon Téng binh phwong P twr do Tis6 F Gia tri P
X, 0,0189 1 7,46 0,0114
X 0,0196 1 7,73 0,0102
X3 0,0945 1 37,29 0,0000
X2 0,5373 1 211,91 0,0000
XiXs 0,0276 1 10,89 0,0029

Mb hinh hoi quy da chiéu mé ta mdi quan hé
gitta ham luong B-carotene trong hon hop nude ep
va céc bién doc 1ap duoc thict 1ap (Phuong trinh 3).

Y =12,7738 - 0,3377X;—0,0295X, + 0,0342X3
+ 0,0025X;2 + 0,0003X;X, — 0,0006X:X; +
0,0002X5% — 0,0002X,X5 + 0,0001X52 (3)

Trong do: Y 1a ham lugng B-carotene c6 trong
nude ép hon hop (ug/mL), X, 1a ti 1€ ca rot (%), X
la ti 16 tdo (%), X3 1a ti 1€ dua leo (%).

B-carotene (ug/L)

0,98-1,04
1.04-1,1
1,1-1,16
1.16-1,22
1,22-1,28
1,28-1,34
1.34-1,4
1,4-1,46
1.46-1,52
W 152158

o B 58 o9

Ty 1& ca rét (%) L I 1,58-1,64

14
680 10 3V

D) thi bé miat dap mg cho thy tac dong cua ti
16 ca rt, tao va dua leo dén ham luong p-carotene
trong hdn hop nudce ép dugce thé hién ¢ Hinh 2. Ti 1
ca rot trong hdn hop dich qua tir 76-80% cho ham
luong B-carotene trong san pham cao do ca rt giau
[B-carotene (Arscott ef al., 2010). Nguoc lai, khi ting
ti I¢ tdo va dua leo, ham luong B-carotene trong san
pham giam do ham lugng it hién dién trong tao va
dua leo. Tir md hinh nay, ham luong B-carotene toi
vu tim duoc 14 1,47 pg/mL khi ti 16 phéi ché ca rét
—tao —dua leo 12 80 - 29,98 - 10 (% w/w).

p-carotene (pg/L)
0,98-1,04
1,04-1,1
1,1-1,16
1,16-1,22
1,22-1,28
1,28-1,34
1,34-14
1,4-1,46
1.46-1,52
1,52-1,58
1,58-1,64

72 76
Ty 1é ca réy (%)

4o
80 10'( & Q|“\

b.

Hinh 2: Twong quan giira ham luwgng B-carotene (ng/mL) véi ti 1§ (%) ciia ca rot, tho va dua leo (a. Ti
1€ dua leo 29,98% va b. ti 1€ tao 10%)

Su twong thich cao giita ham luong B-carotene
thuc nghiém va du doan theo Phuong trinh (3) cling
dugc tim thdy: Y = 0,93X + 0,08 v6i R>=0,92 (véi
X 1a ham lugng B-carotene (pg/L) thuc nghi¢m va'Y
la gia tri uwdc tinh tr mo hinh).

3.2.2 Ham luong vitamin C (mg%)

Ti 1§ ca rot (X)), tdo (X2) va dua leo (Xs) déu dnh
hudng den ham lugng vitamin C c6 trong hon hop

60

nuée qua phdi ché. Két qua phan tich théng ké
(Bang 7) cho thdy anh hudng cua timg bién doc lap
riéng 18 (X, Xz, X3), gid tri bac hai (X,?) hay twong
tac (X;X3) déu thé hién c6 y nghia (p<0,05) khi
tham gia vao m6 hinh. M6 hinh hdi quy da chiéu
md ta mdi quan hé gitra ham luong vitamin C trong
san pham va cac bién doc lap duoc thiét 1ap (Phuong
trinh 4), véi gia tri R>= 97,21% va Adjusted (Adj.)
R? 12 96,24%.
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Y = -4,8381 +0,2669X; +0,1961X> — 0,1740X;
— 0,0021X:2 — 0,0007X;X> + 0,0013X;X5 —
0,0021X,2 — 0,0025X,X;3 + 0,0025X52 (4)

Trong do: Y la ham luong vitamin C (mg%), X,
la ti 1€ ca rot (%), X» 1a ti 1€ tdo (%), X5 1a ti 1€ dua
leo (%).

Khi tang ti 1& ca rét sir dung, ham luong vitamin
C trong san pham c6 khuynh huéng giam. Khoang
60+64% ca rt str dung cho ché bién, san pham c6
ham luong vitamin C cao nhat. Ti 18 téo ta 26+30%

Tap 54, S6 chuyén dé: Nong nghiép (2018): 56-64

cho ham luong vitamin C nhiéu nhat khi phdi ché
vao san pham (Hinh 3). T4o ta gidu vitamin C nén
khi ti 1€ nay tang thi ham lugng vitamin C cua san
phim ciing tang. Ti 1& dua leo ting ciing 1am ting
vitamin C san phdm do dua leo ciing 14 ngudn thuc
phim giau vitamin C (Nema et al., 2011), tuy nhién
su ting nay khong dang ké. Ham lugng vitamin C
t6i uru chon dugc tir mo hinh 14 4,77 mg% twong g
véi ti 18 ca rdt — tao — dua leo 14 61,2 - 29,6 - 10 (%
W/W).

Bang 7: Phén tich thng ké ANOVA mikc d§ y nghia ciia cic hé s6 hdi quy cho ham lwgng vitamin C

(mg%)
Nguﬁn Téng binh phuong bo tu do Tiso F Gia tri P
X 0,4658 1 95,91 0,0000
Xz 0,1463 1 30,12 0,0000
X3 1,6770 1 345,30 0,0000
X2 0,3895 1 80,19 0,0000
XiX2 0,0421 1 8,66 0,0069
XiX3 0,1378 1 28,38 0,0000
X5? 0,3987 1 82,10 0,0000
XoX3 0,5050 1 103,98 0,0000
X532 0,5454 1 112,31 0,0000
Vitamin C (mg%) Vitamin C (mg%)
32328 32-3.28
B 328336 B 3.28-3.36
4 3,36-3,44 3,36-3.44
= 3,44-3,52 44359
S 36 HiEE o 36-3,68
& . o IR ANEES - - |30 pm 368-3.76
g 34 30 Ml 376-3.84 837 % A
= T 56 3,84-3,92 = [ : e ;1023
32 L& A M 39240 . o - f 18 (o 3,84-3,92
80 64 68 55 g 4« \,\:-,_\‘\ B 40408 " 8 M o9 s01g \'cﬁ‘“i M 39240
Ty 16 ca rét (%) i Ty 1¢ ca 16t (%) Tl B 4,0-408

a.

b.

Hinh 3: Twong quan giira ham lweng vitamin C (mg%) véi ti 1¢ (%) ciia ca rot, tdo va dua leo (a. ti 18
dwa leo 10% va b. ti ¢ tdao 29,6%)

Su tuong thich gitra cac gia tri thyc nghi¢ém va
du doan dugc tim thdy: Y = 1,016 X — 0,053 (voi Y
1a ham lugng vitamin C du doan va X 1a ham lugng
vitamin C thuc nghiém (R*=0,97).

3.2.3 Ham lugng polyphenol (mgGAE/L)

Su két hop cactilé ca 16t, tao va dua leo déu anh

hudng dén ham lwong polyphenol trong nude ép hdn
hop. Két qua phan tich thong ké thé hién ¢ Bang 8
cho thdy anh hudng cia timg bién doc lap riéng 1¢
(X1, X2, X3), gia tri bac hai (X%, X,?) va hay twong
tac (X, X2, X1X3) déu thé hién ¢ ¥ nghia (p<0,05)
khi tham gia vao mo hinh.

Biang 8: Két qua phén tich thong ké ANOVA mirc dd y nghia ciia cac hé sé hdi quy cho ham lwong

polyphenol téng (mgGAE/L)

Nguon Tong binh phuong D) tu do Ti s6 F Gid tri P
X 7876,56 1 19,65 0,0002
X, 223445 1 557,50 0,0000
X3 6585,32 1 16,43 0,0004
X2 574747 1 14,34 0,0009

XiX; 3477,78 1 8,68 0,0069
XiX; 2251,2 1 5,62 0,0258
Xo? 14059,8 1 35,08 0,0000
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Mo hinh twong quan xay dung tir thi nghiém da
thoa diéu kién véi hé sé xac dinh twong quan R? cao
(R?=96,38%) va gia tri Adjusted (Adj.) R? dat 95,13
(Phuong trinh 5).

Y -1232,33 + 34,5237X, + 44,9475X, -
12,0862X3 0,2566X,? 0,2085X,X, +
0,1678X:X;3 —0,4014X, - 0,1240X,X; + 0,0199X5?

®)

Trong d6: Y la ham Iugng polyphenol
(mgGAE/L), X, 14 ti 1& ca rét (%), X» 1 ti 16 tao (%),
TPC (mgGAE/L)
130,0-160,0
B 160.0-190.0
530 190,0-220,0
= 430 220,0-250,0
it B 250,0-280,0
% 330 280,0-310,0
£ 0-310,
9 230 30 H 310,0-340,0
= 26 W 340.0-3700
130 & Y, 370,0-400,0
80 64 g 2 g U6 ‘4.%\'&0 B 400,0-430,0
Ty 16 ca rét (o) T 43004600

a.
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X3 1a ti 1€ dua leo (%).

D) thi bé mit dap Gmg thé hién tac dong cua ti 16
ca rdt, tdo va dua leo dén ham luong polyphenol
trong san phdm duoc trinh bay & Hinh 4. Ham luong
TPC tang va dat gid tri cao nhét (471,572
mgGAE/L) véi ti 18 phdi hop ca rét-tao-dua leo 1a
60,15 — 30 — 10 (%). Tao giau polyphenol (Kahle
and Richling 2005; Brat et al., 2006), vi vay viéc
tang ti 1¢ tho str dung ciing da hd trg t6t cho san pham
nuéc ép hdn hop vé ham lugng nay.

TPC (mgGAF/L)
130,0-160,0

M 160.0-190,0
190,0-220,0
220,0-250,0

W 250.0-280.0
280,0-310,0

30 W 310,0-3400

TPC (mgGAE/L)

o 370,0-400,0
I 400,0-430,0
I 430,0-460,0

b.

Hinh 4: Twong quan giirta ham lwgng TPC (mgGAE/L) voi ti 1€ (%) ciia ca rot, tao va dua leo (a. ti 18
dwa leo 10% va b. ti 1€ tao 30%)

3.2.4 Kha nang trung hoa goc tw do (DPPH)
cua san pham

Tuong quan céc bién doc lap (nhan t6) dén kha
nang trung hoa goc tu do trong san pham dugc xay
dung theo Phuong trinh 6, véi gia tri R?14 97,52%.

Y =405,127-9,1709X,; — 0,8241X, — 1,8436X3

+ 0,0579X:2 + 0,0315X:X, + 0,0029X;X5 —
0,0032X,2 + 0,0101X,X; + 0,0299X:%(6)

Trong do6: Y 1a DPPH%, X, 1ati ¢ ca 1ot (%), X
la ti 1¢ tao (%), X3 1a ti 1€ dua leo (%).

D) thi thé hién twong quan giira kha ning trung
hoa gbe tu do véi ti 16 ca rét, tho va dua leo (Hinh
5) cho thiy khi ti 1& ca rdt va dua leo ting thi kha
nang trung hoa gde ty do giam. Trong khi dé, hoat
tinh chdng oxy héa ting khi ti 1& tio sir dung ting,
¢6 1& do vitamin C va polyphenol cac chét chdng oxy
hoa t6t (Walingo, 2005) va hién dién nhiéu trong
téo.

Hoat tinh chéng oxy héa Hoat tinh chong oxy hoa
(%) (%)
39,0-43,0 39,0-43,0
W 43,0-47,0 i M 43.0-470
s BF 470510 & 47,0510
2 51,0-550 & 51,0-55,0
69 - i
:i m 55.0-59,0 ;D I 55.0-59.0
e ay 59.0-63.0 <8 59,0-63.0
£ W 630670 ST

< 30 W 63,0-67,0
5 4 30 M 67.0-710 . 26 g 67.0-71,0
= 26 71,0750 B i iy
§ 39l 2 150790 F . = 22 ik

= = © ,0-79, S
60 64 g 14.%" 79,0830 iR T e
B m g gy 10 R Ty 1§ ca rét (%) @ry e

Ty 1€ ca ot ()
a. b.

Hinh 5: Twong quan giira hoat tinh chdng oxy héa (%) véi ti 1¢ (%) ciia ca rot, tdo va dua leo (a. ti 1¢
dua leo 10% va b. ti I¢ tao 30%)
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Gia tri DPPH% dat gia tri cao nhét & ti 18 tdo, ca
ot va dua leo 1a 26+30%, 60+65% va 10+20%,
tuong ung. Gia tri t6i wu DPPH% tim duoc la
81,85% twong ung vai cac ti 16 phdi ché ca rbt — tao
— dualeo1a 60 — 30 — 10 (Y%ow/w).

3.2.5 Téiwu héa chung va kiém dinh cdc diéu
kién t6i wu thanh phan nguyén liéu phéi ché

Do ham Iluong P-carotene, vitamin C,
polyphenol va kha ning loai bo gbc tw do-DPPH t6i
uu & cac gia tri khac nhau nén viéc tim diém toi vu
chung 14 van dé can thiét. Két qua phan tich da chi
ra diém ti uru chung trén d6 thi contour Hinh 6. Biéu
dd contour cing v6i Bang 9 chi ra ti 16 ca ot — tdo —
dwa leo t6i wu can sir dung dé phdi ché 13 60 - 26,8 -

Lo ? — P-carotene (ug/L)

$ 25 E _ X {4 —DPPH (%)
g I N ol o { 3= Vitamin C (mg%)
—: 20 =1 P, 4= TPC (mgGAE/L)
o 15 FFRCT W\ ALK
. s
= 10 [ ss
5 i '__'_—:.
60 64 68 72 76 80

Tyléca rot (%)

a.

Ty 1€ tao (%)
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10 (% w/w) tao san pham nudc ép hdn hop s6 hiru
ham luong B-carotene, vitamin C, polyphenol va
kha ning loai b gbc ty do DPPH 1a 1,23 pg/mL,
4,75 mg%, 445,26 mgGAE/L va 78,78%, tuong
ung. Kiém dinh T-test duoc thuc hién cho théy
khong c6 su khac biét y nghia gitra cac gid tri t6i uu
va thye nghiém. Nhu véy, qué trinh phdi ché thanh
phan nguyén li¢u c6 thé toi uu hoa & ti 1 ca rot 1a
60%, ti 1€ tao 26,8% va ti 1€ dua leo 10% s& cho san
pham nuéc ép c6 ham luwong B-carotene (thuc
nghiém) la 1,36+0,14 pg/mL, vitamin C la
4,70+0,064 mg%, polyphenol la 448,24+1,131
mgGAE/L va loai 78,02+0,60% géc tu do.

\ --carotene (ng/L)

| J— DPPH (%)

[y 1= Vitamin C (mg%)
|1 —TPC (mgGAFE/L)

b.

Hinh 6: Biéu dé contour ti wu ti 1¢ (%) ciia ca rét, tdo va dua leo (a. Ti 1¢ dwa leo 10% va b. Ti I¢ tao
26,8%)

Bang 9: Kiém dinh cac gia tri téi wu dat dwoc tir mé hinh so véi thwe nghiém

Chi tiéu theo d6i Pon vi Gia tri mo hinh Gia tri tir thue nghiém
B-carotene pg/mL 1,23 1,36"+0,14™
Vitamin C mg% 4,75 4,70+0,064
DPPH % 78,78 78,02+0,60
Polyphenol mgGAE/L 445,26 448,24+1,131

* Két qua trung binh 3 lan Iap lai cia thi nghiém, ¥*Dg 1éch chudn (STD) ciia gid tri trung binh

4 KET LUAN

Két qua nghién ctru cho thdy diéu kién chan va
ti 1¢ phdi ché thanh phan nguyén liéu déu anh huong
dén gia tri dinh dudng cta nude ép hdn hop. Him
lwong cac hop chit ¢6 hoat tinh sinh hoc va kha ning
loai bé gdc tu do - DPPH dat gié tri cao nhét khi thyuc
hién qua trinh chan bang phuong phap hoi nude ¢
thoi gian 4 phut. Cac thong s6 tdi wu ciia ti 18 ca rot
— tdo — dua leo dat dugc 1a 60 - 26,8 - 10 (% w/w)
s& cho san pham c6 gia tri chat lugng va kha nang
chbng oxy hoa cao nhit.
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