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ABSTRACT

Study on the effects of osmotic dehydration and vacuum frying on bioactive
compounds in fried onion using vacuum technology were carried out. Osmotic
dehydration of red onion slices was performed using solutions of maltodextrin
(30 - 50% w/v), citric acid (0.1, 0.15 and 0.2%) and soaking times (15-45 min).
Pretreated onion slices were fried at different temperatures ranging from 100 to
130°C for 4 to 10 min. Effects of osmotic dehydration and vacuum frying on
bioactive compound contents (total phenolics, flavonoids) and free radical
scavenging activity (antioxidant activity) of fried onion were evaluated. The
results showed that the highest total phenolic content (12.033 mgGAE/g db),
flavonoid content (1457.96 ugQE/g db) and antioxidant activity (78.6%) in fried
red onions that were pretreated with maltodextrin concentration of 40%w/v,
citric acid concentration at 0.15% for 30 min. Total phenolic and flavonoid
contents in fried red onion increased with increasing frying temperatures from
100 to 130°C while a decrease in total phenolic content and antioxidant activity
was recorded as increase frying time from 4 to 10 min. The high antioxidant
activity of fried red onion (74-76%) was obtained in those fried at 120°C for 4 to
6 min.

TOM TAT

Nghién ciru anh huwong cia qud trinh tham thau va ché dé chién dén cdc hop
chét ¢é hoat tinh sinh hoc trong hanh tim chién chdn khong duoc thuc hién.
Hanh tim xdat lat dwgc ngdm trong dung dich maltodextrin (30-50% w/v), acid
citric (0,1-0,2%) trong 15 dén 45 phiit va dwoc chién trong diéu kién chan khéng
(d6 chan khéng 90%), nhiét dé (100 - 130°C) & cdc mirc thoi gian tie 4 dén 10
phiit. Cdc hop chdt ¢6 hoat tinh sinh hoc (polyphenol tong s6, flavonoid) va kha
ndang khir goc tw do (DPPH%) ciia san pham dwoc danh gid. Két qua nghién citu
cho thdy viéc sit dung dich ngdm véi nong dé maltodextrin 40% w/v, acid citric
0,15% trong thoi gian 30 phiit cho ham lirong polyphenol tong sé, flavonoid va
hoat tinh chong oxy héa trong san pham hanh tim chién cao nhdt twong vmg la
12,033 mgGAE/g cbk, 1.457,96 ugQE/g-cbk va 78,6%. Khi tang nhiét do chién
tr 100 dén 130°C, ham lwong polyphenol tong sé va ﬂavonozd trong hanh tim
chién ¢6 khuynh huéng tang, trong khi ham lrong polyphenol va hoat tinh chong
oxy héa giam khi tang thoi gian chién tir 4 dén 10 phit. Kha ndng khw goc ti do
cua san phtfm hanh chién cao (74 - 76%) khi dwoc chién o nhiét dp 120°C trong
thoi gian 4 dén 6 phiit.

Trich ddn: Nguyén Minh Thuy, Ngb Van Tai, Nguyén Thi My Tuyén va Poan Anh Diing, 2016. Anh huong
clia qua trinh thdm thau va chién chan khong dén cac hop chat co hoat tinh sinh hoc trong hanh
tim (Allium cepa L.) xit lat. Tap chi Khoa hoc Truong Pai hoc Can Tho. S6 chuyén dé&: Nong
nghiép (Tap 1): 84-91.
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1 DAT VAN BE

Hanh tim (4llium ascolanicum) chira nhidu hop
chit ¢o hoat tinh sinh hoc nhu polyphenol,
flavonoid, quercetin, kaempferol va anthocyanin.
Céc hop chét nay di gitp hanh tim bao vé va
chéng lai bénh ung thu, déy 10i ndm va vi khuén,
tang cuong stc khoe tim mach, giam cao huyét ap
va khang insulin, hd trg giam can, c6 hoat tinh
chéng oxy hoa, chdng viém phé quan man tinh,
nhiém tring, sét... (Prakash ez al., 2007).

Cong nghé chién chan khong duoc st dung dé
ha nhiét d6 soi cua dau, do ham luong oxy con lai
rat it va nhiét d6 thap nén gitip on dinh chat luong
cua diu chién, bao vé dugc mau tu nhién va cac
chét dinh dudng co trong thyc phim (Garayo &
Moreira, 2002). Hién nay, cong nghé chién chan
khong dugc str dung rong rai cho nhiéu loai thuc
pham, dic biét 1a rau va qua. Nhitng nghién ctu
gan day cho thdy cong ngh¢ nay di ap dung cho
nhiéu d6i tuong nhu téo, chubi, mit, kiwi, ca rét,
nam, khoai lang, khoai mi... Ngam thim thau
nguyén li¢u la bién phap tlen xu ly gitp cho
nguyén lidu giam bSt am va san xudt san pham it
béo (Krokida et al, 2001). Bén canh do,
maltodextrin da dugc sur dung trong qua trinh ngam
thim thiu, ing dung trong san xuat san pham xoai
(cét 1at) chién chan khong va giup cai thién déang ké
cAu trac san phim (Nunes and Moreira, 2009). Qua
trinh nay con co thé két hop vai acid citric dé han
ché sy thay d6i mau sic cua san pham chién
(Lombard et al., 2008). Tuy nhién, tic dong cia
qué trinh ngdm thdm théu va ché do chién dén cac
hop chét co hoat tinh sinh hoc trong hanh tim chua
duoc nghién cuu. Vi vay, nghién cuu dugc thuc
hién nhém xéc dinh cac thong s thich hop cho qua
trinh tién xu 1y nguyén liéu, ché do chién ddi voi
nguyén liéu hanh tim dé tao ra san pham hanh tim
chién chan khong v6i ham luong cac chét c6 hoat
tinh sinh hoc dugc duy tri & mirc do cao nhét.

2 PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén li¢u

Nguyén li¢u hanh tim dugc thu mua tai thi xa
Vinh Chau — Séc Triang va van chuyén ngay vé
phong thi nghiém B mén Cong nghé Thyc phém -
Trudng Pai hoc Can Tho. Nguyén liéu dugc ton
trit trong diéu kién thoang mat. Khi tién hanh thi
nghiém, hanh tim dugc boc vo, rira sach va xu 1y
ozone biang may tao khi ozone Z755 (Viét Nam)
trong 15 phut, dinh hinh véi 1at cit 2 mm.
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2.2 Phuwong phap nghién ciru

2.2.1 Khao sat anh huong cia qua trinh ngam
tham thau den sy thay doi gdc hop chat co hoat
tinh sinh hoc trong san pham hanh tim chién chan
khong (dang xat lat)

Hanh tim dang xat lat dugc ngam trong dung
dich maltodextrin (30; 40 va 50% w/v) va acid
citric (0,1; 0,15 va 0,2% w/v) trong thoi gian 15;
30 va 45 phut. Sau khi ngdm, nguyén li¢u dugc lam
rdo va lanh dong & -5 dén -7°C trong 24 gid trude
khi chién chan khong (6 nhiét 46 120+1°C trong 8
phut véi d6 chan khong 90%). Sau khi chién, san
pham dugc ly tim véi toc do 1850 vong/phut trong
thoi gian 8 phut. San pham duge thu nhan va phan
tich ham lugng polyphenol, flavonoid tong sé va
kha ning khr gdc tu do DPPH.

2.2.2 Khdo sdt anh hwéng ciia ché d chién
chdn khéng dén sw thay doi cdc hop chat c¢é hoat
tinh sinh hoc trong san pham hanh tim chién chdn
khéng (dang xat ldt)

Nguyén liéu hanh tim dang 14t dugc tién xir ly
(bang cach ngdm tham thiu) trong cac diéu kién
thich hgp da chon va dugc lanh dong (da duogc dé
cdp & phan 2.2.1). Qua trinh chién chan khong
duoc khao sat & cac nhiét d6 thay ddi tr 100; 110;
120; 130°C trong céc thoi gian 4; 6; 8; 10 phat. San
phim dugc thu nhan dwoc ly tim (nhu trén) va
phan tich ham luong polyphenol, flavonoid tong sd
va hoat tinh chéng oxy hoa.

2.3 Phuong phap phén tich
2.3.1 Ham leong polyphenol tong sé

Ham lugng polyphenol tong sé dugc phén tich
theo phuong phap phan tmg véi thudc thir Folin-
Ciocalteau (Hossain et al., 2013). Xac dinh ham
lwong polyphenol tong s dugc tinh thong qua
duong chuan y = 0,025 x + 0,0632 (R>= 0,9957)
voi acid gallic 1a chét chuén, trong d6 x lam ham
luong polyphenol téng sé tinh theo acid gallic
(mgGAE/mL) va y 1a d hap thu do & budc song
750 nm.

2.3.2 Ham lwong flavonoid tong sé

Phuong phap Aluminium Chloride Colormetric
(Mandal et al., 2013) dugc 4p dung dé xac dinh
ham luong flavonoid trong san phim. Ham luong
flavonoid tong sé dwoc xac dinh thong qua dudng
chuén y = 0,0005 x + 0,059 (R? = 0,99), sit dung
quercetin 1a chit chudn, voi x 13 ham luong
flavonoid tong s6 (mgQE/mL) va y 1a d6 hip thu
do & bude song 415 nm.



Tap chi Khoa hoc Truong Dai hoc Can Tho

2.3.3 Xdc dinh hoat tinh chong oxy héa

Hoat tinh chdng oxy hoa ciia san pham duoc
xéc dinh thong qua kha nang khir gbc tw do DPPH
(1,1 — diphenyl — 1 picryl hydrazine). Cho 1 gam
san phim xay nhuyén vao 20 mL nudc, loc va thu
nhan dich chiét. Hoa tan 0,2 mL dich chiét vao 2
mL dung dich DPPH, lic déu roi dé yén trong 30
phat. Do hap thu quang hoc dugce do & bude song
517 nm.

Khé nang khir géc tu do DPPH duoc xac dinh
theo cong thirc sau:

% DPPH = Zeontrol=41 1))

control
Acontrol: DO hip thu quang hoc clia miu tring
khong chira dich chiét;

Ar: D6 hip thu quang hoc ciia miu co chira
dich chiét.

2.4 Phwong phap xit Iy s6 liéu

Str dung phﬁr} mcf:m Stargraphic Centurion XV.1
va Excel 2013 dé thong ké, tinh toan va vé biéu do.

3 KET QUA THAO LUAN

i 3.1' Ham lugng polyphenol va flavonoid
tong so trong nguyén liéu hanh tim Vinh Chau

Két qua phén tich thanh phan polyphenol va
flavonoid tong s6 trong hanh tim dugc thu mua tir
thi xa Vinh Chau — Séc Trang duogc thé hién &
Bang 1. Ham lugng polyphenol tong sé trong hanh
tim Vinh Chau (11,050,338 mgGAE/g can ban
kho - ¢bk) thdp hon ham lwong polyphenol tong sb
(11,05 mg GAE/g cbk) ¢ cu hanh tim thudc tinh
Shandong, Trung Qudc (khoang 18,58+0,62 mg
GAE/g cbk) (Cheng et al., 2013).

Ham lugng flavonoid trong cu hanh tim Vinh
Chau dao dong trong khoang 7,65+0,704 mgQE/g
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cbk va cao hon so véi hanh tay dé (6,797 mg QE/g
cbk) theo nghién ctru cua Marotti ef al. (2002). Cac
hop chit nay da dugc nghién clru va cho rang c6
rat nhiu loi ich vé gia tri sinh hoc cling nhu suc
khoe. Két qua phan tich ciing cho thdy, kha ning
khir gbc tw do ctia hanh tim Vinh Chau tuoi khoéng
53,653+1,112%, thdp hon loai gidng hanh d6 cua
Phan Lan c6 kha ning trung hoa goc tu do la
74,7% (Nuutila et al., 2003).

Bing 1: Két qua phan tich nguyén li¢u hanh tim

Vinh Chau
Chi tiéu phéan tich Gia tri
E:;‘;nGlX%‘/‘g E&g’pheno] 11,05+0,338*
E;ZIQIIEZI/Q;n fbﬂ;w(fnmd 7,65+0,704
gﬁiﬁé?oi)k hrgoetrdo 53 65311,112

Chii thich: *D¢ léch chudn (STD) ciia gid tri trung binh

3.2 Anh huéng ciia bién phap tién xir Iy
nguyén li¢u dén cac hop chit c6 hoat tinh sinh
hoc va hoat tinh chdng oxy héa ciia sin phim

3.2.1 Anh hdng ciia diéu kién ngam tham
théau dén ham lwong polyphenol trong san pham
hanh tim chién chdn khong

Két qua khao sat cho thdy, ham lugng
polyphenol trong mau ddi ching (khoéng ngam
tham thau) thap hon so v&i miu duoc ngdm. Nhu
vdy, qua trinh ngam thau thiu nguyén liéu trudc
khi chién gitp cai thién dugc su on dinh cua cac
hop chét polyphenol trong san pham. Ham luong
polyphenol trong hanh tim dat gia tri trung binh
cao nhét (11,63 mgGAE/g cbk) khi nguyén liéu
dugc ngam thim thau trong dung dich maltodextrin
40% (Hinh 1).

—_
(==

W

Ham lugng polyphenol
tong sO0 (mgGAE/g)

(=]

Dbi chimg

30

40 50

Néng d6 maltodextrin (%)

15 phut

30 phut

845 phut

Hinh 1: Anh hwéng ciia nong dd acid maltodextrin va thoi gian ngim dén ham lwong polyphenol tong
s0 trong san pham hanh tim
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Khi sir dung dich ngdm tham théu c6 nong do
acid citric tang tu 0,1 dén 0,15% thi ham lwong
polyphenol c6 khuynh hudng ting (trung binh tir
10,78 mgGAE/g cbk dén 11,53 mgGAE/g cbk)
(Hinh 2). Tuy nhién, khi tiép tuc ting ndng do acid
citric tur 0,15 den 0,2% thi ham luong polyphenol
téng sb & cac mau khong cé su khac biét ¥ nghia vé
mat thong ké. Viéc sir dung acid citric s& gitip ha
thip pH ciia m6 va giam téc do phan tng hoa nau.
Ngoai ra acid citric cho hiéu tmg trc ché hai phia
trén enzyme phenolase, n6 khong chi ha thdp pH
clia moi truong nhung ciing tao ndi “cang cua”
(chelating) v&i phan dong cua enzyme (Nguyén
Thi Thu Thuy, 2009). Lee et al. (1996) ciing cho

S6 chuyén dé: Nong nghiép (2016)(1): 84-91

thiy acid citric c¢6 kha niang 6n dinh hop chit mau
anthocyanin chi sau acid malic, tartaric va acid
succinic. Bén canh d6, thoi gian ngam tham thau
dai cho thidy ham luwong polyphenol tong sé co
khuynh huéng tang. Tuy nhién, su thay d6i ham
luong polyphenol tong s6 & cac muc thoi gian 1a
khong dang ké. Khi gia tang thoi gian ngdm thim
thdu dung dich tir 30 phut dén 45 phut, sy thay doi
ham lugng polyphenol tong s6 thé hién sy khac
biét khong c6 y nghia. Thoi gian ngdm thau thau
tang tao diéu kién cho cac hop chat trong dung dich
tham thau, déc biét 1a hop chat c6 kha nang chéng
oxy hoa va 6n dinh cic hop chit c6 hoat tinh
sinh hoc.

_ 15
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= Péiching 0,1 0,15 0,2

Nong d acid citric (%)
15 phut 030 phut B45 phat

Hinh 2: Anh hwéng ciia ndng dd acid citric va thoi gian ngdm dén ham hrong polyphenol tong sb
trong san pham hanh tim

3.2.2 Anh heong ciia diéu kién ngam tham
thau dén su thay doi ham lwong flavonoid tong sé
(mgQE/mL) trong san phdm hanh tim chién chdn
khong

Hop chét flavonolid trong san phdm hanh tim
chién chén khong dugc bao vé nho qua trinh ngdm
thim thau, mau dbi chimg c6 ham luong flavonoid
(7,56 mgGAE/g cbk) thdp hon cac mau duogc xur 1y.

Dong thoi, khi gia ting ndong do maltodextrin trong
dung dich ngdm thim thdu, ham luong flavonoid
c6 khuynh hudng gidm tir 1678,02 pgQE/g cbk con
1523,16 ugQE/g cbk, va khi ting ndng do acid
citric trong dung dich ngdm thim thau thi ham
luong flavonoid trong san pham thé hién gia tri cao
& mirc ndng d6 acid citric sir dung 1a 0,15% (Hinh
3va4).

< 2500
e %n 2000
°m
z o 1500
= a0
sp = 1000
£ 500
= e
£€ 0 —
T Doi ching 30% 40% 50%
Néng d6 maltodextrin (%)
15 phut B30 phut 245 phat

Hinh 3: Anh huéng ciia thoi gian ngim thim thiu va ndng d9 maltodextrin trong dung dich ngim
tham thau dén ham lwgng flavonoid tong so (ugQE/g cbk)
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Tuong tu, acid citric c6 kha ndng ngan chan
phan Gng hoéa ndu, gitp 6n dinh ham lugng
flavonoid trong san phiam. Co6 sy thay d6i ham
lugng flavonoid trong san pham khi sir dung dich
ngam maltodextrin ¢ cic nong d6 khac nhau 1a do
maltodextrin 1a mét phu gia dugc cAu thanh tir cac
don vi D-glucose. Khi san pham chira mot ham
lwong dudng khir nhét dinh thi s& lam giam sy 6n
dinh cua anthocyanin (Daravingas va Cain, 1968).
Puong bi phan huy thanh furfural va
hydroxymethylfufural, nhing hop chat nay lam
giam sic t6 anthocyanin trong qua trinh ché bién
(Meschter, 1953). Bén canh d6, ham Ilugng
flavonoid tong s giam theo ndng do xir 1y c6 thé
dugc giai thich 1a do trong qué trinh ngdm thdm
thiu, té bao nguyén lidu & dang wu truong, khi tiép
tuc tang nong do thi lac do té bao s& truong nd cuc
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dai va v ra dong thoi giai phong cac hop chat nim
trong khong bao (Huynh Thi Kim Cuc va ctv.,
2010). Tuy nhién & ndng d6 qua cao, sy v té bao
xay ra nhanh chéng, mot s6 hop chit flavonoid
dang tan trong nudc s& theo nudc thdm thau di ra
ngoai dung dich thim thau. Ham luong flavonoid
tong s6 trong san pham khac biét c6 y nghia & cac
mure thoi gian ngdm khac nhau (Hinh 4). Thoi gian
ngdm 15 phat cho san phim cd ham luwong
flavonoid tong s6 thap nhat ( 1552,18 ngQE/g cbk).
Hanh tim ngam trong dung dich ¢6 nong do acid
citric tir 0,1 dén 0,15% trong thoi gian ngam 30
phut cho san pham ¢6 ham luogng flavonoid tong sd
cao hon so véi cac diéu kién khac. Mat khac, ¢
murc néng d6 acid citric 0,2% thi ham Iugng
flavonoid c¢6 khuynh hudng tang theo thoi gian
ngam tham thau.

< 2500
2 = 2000
2
é < 1500
o 2 1000
=N
& @ 500
= &)
£.8 0 —
S boi ching 0,1% 0,15% 0,2%
Nong d acid citric (%)
@15 phut B30 phut 845 phut

Hinh 4: Anh hwéng ciia thoi gian ngim thim thiu va ndng d9 maltodextrin trong dung dich ngim
tham thau dén ham lwgng flavonoid tong so (ugQE/g cbk)

3.23 Anh hieong ciia qua trinh ngam tham
thau den kha nang trung hoa goc tw do DPPH (%)
cua san pham hanh tim chién chdn khong

Kha ning trung hoa gc tu do cua san pham
dwoc cai thién khi ngdm thim thiu, trong tmg véi
cac hop chét ¢co gia tri sinh hoc dugc bao v¢ trong
qua trinh chién (nhu da dé cap & trén). Bén canh
6, kha nang khir gc tw do c6 khuynh huéng ting
(tr 68,778 dén 75.824%) khi ting ndng do
matodextrin va acid citric. Tuy nhién, tir két qua
thdng ké cho thiy gia tri nay khong c6 su khac biét
¥ nghia khi ting nong d6 maltodextrin tir 40 dén
50% ung voi tat ca nong d¢ acid citric dang khao
sat (Bang 2).

Kha ning trung hoa gdc tu do ciia san pham it
thay d6i khi gia ting thoi gian ngdm tham thau.
Trong cung ndng d6 maltodextrin thi kha ning
trung hoa gdc ty do thé hién sy khac biét khong co
¥ nghia ¢ cdc muc thoi gian (Hinh 5). Tuy nhién,
trong cung nong do acid citric s dung, kha nang
trung hoa gbc tw do cia san phim cé khuynh
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hudng ting khi gia ting thoi gian ngam tham thau
(Hinh 6).

Bang 2: Anh huéng ciia dung dich ngim thim
thiu dén kha ning trung hoa goc tu do
(%) cita sain phAm hanh tim chién chén
khong

N(A)ng do maltodextrin (%) Kha ning trung
— Nong d¢ acid citric (%) hoa goc tw do (%)

D6i chimg (khong tién hanh 60,1812
ngam tham thau)

30-0,1 68,778
30-0,15 68,703°
30-0,2 68,502°
40-0,1 72,473
40-0,15 72,2220
40-0,2 71,845
50-0,1 75,842¢
50-0,15 75,226°
50-0,2 75,389°

Ghi chu: Cac chif cai khac nhau di kém theo trung binh
nghiém thirc thé hién sy khac biét ¢ mirc y nghia 5%
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Kha ning trung hoa gbc tu do cua san phim
giam phu thudc nhiéu vao ham luong hop chét
polyphenol va flavonoid. Khi ham lugng cac hop
chat nay giam s& kéo theo su giam kha ning trung
hoa gbe tr do ctia san pham. Diéu nay cho thiy ¢

100

gbc tu do (%)
& O ®
S S S

Kha nang trung hoa
[\
(e
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mdi lién quan giita hoat dong chdng oxy héa véi
hop chét polyphenol, né 1a thanh phan chinh gop
phéan tao nén kha niang chéng oxy hoa cia thuc vt
(Nguyén Xuén Duy va Hb B4 Vuong, 2013).

o

Déi chimg 30

40

Néng do6 maltodextrin (%)

@15 phut

@30 phut

B45 phut

Hinh 5: Anh huéng ciia thoi gian ngdm thim thau va ndng d§ maltodextrin trong dich ngim thim
thau dén kha ning trung hoa goc tw do (%) ctia sin pham hanh tim chién chan khong

100

A N X
(=R =]

gbe tur do (%)

Kha nang trung hoa
[\
S

()

Déi chimg 0,1

0,15 0,2

Nong db acid citric (%)

15 phat

@30 phut

845 phat

Hinh 6: Anh hwéng ciia thoi gian ngdm va nong do acid citric trong dich ngim thAm thiu dén kha
niang trung hoa goc tu do (%) ciia san pham hanh tim chién chin khéng

3.3 Anh huong cia diéu kién chién dén cac
hop chit ¢ hoat tinh sinh hoc va hoat tinh
chong oxy héa ctia san phAm hanh tim chién
chan khong

3.3.1 Anh heong ciia diéu kién chién dén ham
lieong polyphenol tong s trong hanh tim chién
chan khong

Dir liéu théng ké & Bang 4 cho thay, ham luong
polyphenol c6 khuynh hudng ting khi gia ting
nhiét d6 chién (tir 10,92 mgGAE/g cbk dén 13,21
mgGAE/g cbk) va c6 khuynh huéng giam khi gia
tang thoi gian chién.

Két qua nghién ciru cia Perez-Tinoco et al.
(2008) va Shilpi ez al. (2011) ciing cho thay khi gia
tang nhiét d§ chién thi ham lugng polyphenol trong
san pham ciing tang. Ham luong polyphenol trong
san pham chién & nhiét do tir 120 dén 130°C déu
khong thé hién sy khac biét ¥ nghia. Piéu nay cho
théy sw 6n dinh cua hop chét polyphenol & mot
mirc nhiét d6 nhit dinh, khi gia ting nhiét d6 qua
mirc s& lam pha hay hop chit polyphenol ¢ trong
san pham. Ngoai ra, Aminah va Permatasari (2013)
da ching minh rang hop chét polyphenol trong quéa
trinh xir Iy nhiét phy thudc rat nhiéu vao thoi gian
va kich thudc cua nguyén li¢u. Qua trinh gia nhiét
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lam pha v& té bao giai phéng cac hop chat theo su oxy hoa va thuy phan do enzyme, két hop

polyphenol va c¢6 hop chit phenolic ty do 1am ting v6i nhiét @6 lam pha hity mot phan cac hop chat

hiéu qua phan g voi hop chit thude thir Folin- polyphenol.

Ciocalteau. Tuy nhién, viéc pha v& té bao ciing kéo

Bang 4: Anh hwéng ciia nhiét dd va thoi gian chién dén ham lwong polyphenol tong s6 (mgGAE/g cbk)
ciia san phaAm hanh tim chién chan khong

Thoi gian (phut)

Nhiét do (°C) 1 6 3 10 Trung binh

100 11,23 11,41 10,99 10,15 10,92¢

110 13,87 11,73 11,53 10,98 12,03°

120 13,87 13,38 13,15 12,75 13,29¢

130 13.64 13,52 13,32 12,29 13,21¢
Trung binh 13,15° 12,51€ 12,408 10,544

Ghi chii: Chit cdi khdc nhau di kém theo trung binh nghiém thitc trong ciing mét cét/hang thé hién sw khdc biét & mirc y
nghia 5%

3.3.2 Anh huong ciia diéu kién chién dén ham nhién khong c6 khéc biét ¥ nghia vé mat thong ke
lwong flavonoid tong sé trong san phdm hanh tim ¢ thoi gian chién tir 6 - 10 phat. Qua trinh tién xu
chién chan khong 1y c6 st dung acid citric, 1a hop chat c6 kha nang

] ] i on dinh hop chat mau anthocyanin c6 trong nguyén

Keét qua thong ké ¢ Bang 5 cho thay ham luong lidu, 1am gidm phan tmg héa nau do enzyme/khong
flavonoid cta san pham kha on dinh trong qua trinh do enzyme trong qua trinh chién, do d6 han ché ton
chién. Ham lugng flavonoid c6 khuynh huéng tang that ham luong flavonoid trong san phdm.

nhe khi gia tang nhiét d§ va thoi gian chién, tuy

Bang 5: Anh huéng caa nhiét dj va thoi gian chién dén ham lwong flavonoid tong sé (ugQE/g cbk)
cuia san pham hanh tim chién chan khong

Thai gian (phut)

Nhiét dj (°C) 1 - 5 o Trungbinh

100 1760,15 2020,00 2043,65 1852,94 1919,19°

110 1897,23 1950,50 1790,00 1907,11 1886,21°

120 2054,79 2056,53 1980,39 2089,84 2045,39°

130 1936,13 2273,62 2286,16 2425,15 2230,01°
Trung binh 1912,08* 2075,165 2024,808 2068,765

Ghi chu: Chir cdi khdc nhau di kem theo trung binh nghiém thirc trong cung mot cot/hang thé hién su khac biét & mirc ¥
nghia 5% )
3.3.3 Anh huong cia diéu kién chién chan chat sinh trung gian cua phan ung Maillard ciing
khéng dén hoat tinh chong oxy héa ciia san phiam the hién hoat tinh chong oxy hoa, gilp gia tang kha
) nang trung hoa goc ty do cua san pham (Perez-
Hop chat polyphenol, flavonoid la nhiing hop Tinoco et al., 2008). Hoat tinh chdng oxy hoa cua

chit co ’hoat tinhﬁché‘ng oxy hoa, do ’dé‘khi h?lfn san phdm hanh tim chién chan khong cao nhat khi
luong cac hop chat nay tang trong qua trinh chién thuc hién ché d6 chién ¢ 120°C trong thoi gian 4
cling lam cho hoat tinh chong oxy hda cua san dén 6 phat (Bang 6).

phim tang. Ngoai ra trong qua trinh chién, cac hop

Biang 6: Anh hwéng ciia nhiét do va thoi gian chién dén khi ning trung hoa goc tw do DPPH ciia san
pham hanh tim chién chian khong

Thai gian (phit)

Nhiét do (°C) 4 6 3 10 Trung binh

100 71,20 70,80 70,10 68,95 70,26

110 73,20 71,20 69,45 67,55 70,352

120 76,20 74,60 74,20 68,85 73,46°

130 74,35 70,95 68,05 64,30 69.,41°
Trung binh 73,76° 71,89¢ 70,458 67,414

Ghi chii: ChiF cdi khdc nhau di kém theo trung binh nghiém thitc trong ciing mgt cot/hang thé hién suw khac biét & mirc ¥
nghia 5%
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4 KET LUAN

Qué trinh ngdm thdm thau cé tac dong tich cuc
trong viéc duy tri chit lwong va cac hop chit sinh
hoc ctia san phdm hanh tim chién chan khong. Vi
noéng d6 maltodextrin 40% va acid citric 0,15%
trong dung dich ngadm, thoi gian ngdm tham thau
45 phut cho san phdm c6 ham lugng polyphenol,
flavonoid va kha ning trung hoa gbc tu do dat gia
tri cao. Bén canh do, nhiét d§ va thoi gian chién c6
anh huong dang ké dén chat lugng san pham hanh
tim chién chan khong. Thyc hién qua trinh chién &
nhiét d6 120°C va thoi gian ngin (4 - 6 phut) thi
san phdm giit dugc cac hop chit ¢ hoat tinh sinh
hoc va kha niang khir gbe tu do t6t hon so vai cac
ché d6 chién khéc.

TAI LIEU THAM KHAO

Aminah, A. and Permatasari, K.A., 2013. Effect of
drying and cooking methods on antioxidant
properties of bitter gourd (Monordica charantia).
Journal of Tropical Agriculture and Food
Science 41(2): 249-256.

Cheng, A., Chen, X., Jin, Q., Wang, W., Shi, J. and

Liu, Y., 2013. Comparison of phenolic content and

antioxidant capacity of red and yellow onions.
Czech Journal Food Science, 31(5): 501-508.

Daravingas, G., and Cain, R.F., 1968. Thermal
degradation of black raspberry anthocyanin
pigments in model systems. Journal of Food
Science, 33: 138 — 142.

Garayo, J., & Moreira, R., 2002. Vacuum frying of
potato chips. Journal of Food Engineering, 55(2):
181-191.

Hossain, M.A., AL-Ragmi, K.A.S., AL-Mijizy, Z.H.,
Weli, A.M. and Al-Riyami, Q., 2013. Study of
total phenol, flavonoids contents and
phytochemical screening of various leaves crude
extracts of locally grown Thymus vulgaris. Asian
Pacific Journal of Tropical Biomedicine, 3(9):
705-710.

Huynh Thij Kim Ciic, Lé Van Hoang va Nguyén Thi
Lé& Huong, 2010. Chiét anthocyanin tir qua dau
béng nude sulfured va mot sé dic tinh cua
chiing. Truong Pai hoc Pa Nang.

Krokida, M., Oreopoulou, V., Maroulis, Z., & Marinos-

Kouris, D., 2001. Effect of osmotic dedydration
pretreatment on quality of french fries. Journal of
Food Engineering, 49(4): 339-345.

Lee, L. S., Rhim, J. W., Kim, S. J., & Chung, B.
C.,1996. Study on the stability of anthocyanin
pigment extracted from purple sweet
potato. Korean Journal of Food Science and
Technology, 28(2): 352-359.

S6 chuyén dé: Nong nghiép (2016)(1): 84-91

Lombard, G.E., Oliveira, J.C., Fito, P., & Andrés, A.,
2008. Osmotic dehydration of pineapple as a pre-
treatment for further drying. Journal of Food
Engineering, 85(2): 277-284.

Mandal, S., Patra, A., Samanta, A., Roy, S., Mandal,
A., Mahapatra, T.D., Pradhan, S., Das, K. and
Nandi, D.K., 2013. Analysis of phytochemical
profile of Terminalia arjuna bark extract with
antioxidative and antimicrobial properties. Asian
Pacific Journal of Tropical Biomedicine, 3(12):
960-966.

Marotti, M., & Piccaglia, R., 2002. Characterization
of flavonoids in different cultivars of onion
(Allium cepa L.). Journal of Food Science, 67(3):
1229-1232.

Meschter, E. E. 1953. Fruit color loss, effects of
carbohydrates and other factors on strawberry
products. Journal of agricultural and food
chemistry, 1(8): 574-579.

Nguyén Thi Thu Thity, 2009. Gido trinh Hoéa hoc
thue phdm. Truong Pai hoc Can Tho.

Nguyén Xuin Duy va H5 B4 Vuong, 2013. Hoat tinh
chéng oxy hoa va {ic ché enzyme
polyphenoloxidase ctia mot s loai thuc phadm &n
duoc ¢ Viét Nam. Tap chi Khoa hoc va Phat
trién, Truong Pai hoc Nha Trang 3: 364-372.

Nuutila, A. M., Puupponen-Pimii, R., Aarni, M., &
Oksman-Caldentey, K. M., 2003. Comparison of
antioxidant activities of onion and garlic extracts by
inhibition of lipid peroxidation and radical
scavenging activity. Food chemistry, 81(4): 485-493.

Nunes, Y. and Moreira, R.G., 2009. Effect of
osmotic dehydration and vacuum-frying
parameters to produce high-quality mango
chips. Journal of food science, 74(7): 355-E362.

Perez-Tinoco, M. R., Perez, A., Salgado-Cervantes,
M., Reynes, M. and Vaillant, F., 2008. Effect of
vacuum frying on main physicochemical and
nutritional quality parameters of pineaple chips.
Journal of the Science of Food and Agriculture,
88:945-953.

Prakash, D., Singh, B. N., & Upadhyay, G., 2007.
Antioxidant and free radical scavenging
activities of phenols from onion (Allium cepa).
Food Chemistry,102: 1389-1393.

Shilpi G., Sabrina, C., Nissreen, A., 2011. Effect of
different drying temperatures on the moisture
and phytochemical constituents of Edible Irish
Brown Seaweed. LWT - Food Science and
Technology, 44 (5): 1266—1272.

Truong Thi Minh Hanh, 2008. Nghién ctru san xudt
maltodextrin cd DE<10 bing phuong phép acid &
nhiét d6 thip (nhiét d6 phong). Tap chi Khoa hoc
va Cong nghé, Pai hoc Pa Nang, 3 (26): 58 - 65.



