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Tém tit - Nghién ctru ndy nhim cai thién mot s tinh chét cia
mang pectin/ alginate bang cach b sung dich chiét hoa atiso d6 va
diu gao. Luong dich chiét hoa atiso d6 dugc bd sung voi ham
lwong ¢ dinh 13 80mg/ml, lvong diu gao duge bd sung vao dung
dich pectin/ alginate véi cac ham lugng khac nhau la: 0,2; 0,3; 0,4;
0,5% khéi lwong dung dich. Viée bd sung ddu gao vao dung dich
pectin/ alginate/ dich chiét atiso Iam giam dd hoa tan tir 35,51%
xubng 32,31% (méu chira 0,5% diu gao), giam d6 thim hoi nude
tir 4,011 xubng 1,726 (kg.mm/m?.s.Pa) va ting kha niang khang
oxy hoa khi n(‘)ng d0 ICso giam dan tir 38,5 mg/ml (mAu khong bd
sung dau) dén 22,98 mg/ml (mAu chtra 0,5% déau gao), thip hon so
v6i mau vitamin C chuin (ICs0 ctia vitamin C 0,0031 mg/mi). Két
qua do SEM ciing cho thiy, cac bé mat ciia mang bd sung 0,4%
déu cam gao ddng nhit, cAu trac mang dic khit. K&t qua phan tich
FTIR cac miu tuong ddi giéng nhau, cho thiy sy théng nhat vé
thanh phan hoa hoc va su twong tac gifra cac hop chit trong mang.

Tir khoa — Alginate; DPPH; diu gao; mang; pectin

1. Pit van dé

Vai tro chinh cuia bao bi thyc phém 1a dé bao vé cac san
pham thyc phim bang cach tri hodn sy hu hong cia thuc
pham [1]. Nhiing loai vat lidu dé san xuét bao bi khong thé
tai str dung, khbéng c6 kha nang phan hity sinh hoc s& anh
huéng nghiém trong dén méi truong. Chung 13 ngudn
chinh gy ra chét thai rdn va 6 nhiém méi truong [2]. Hon
nira, voi sy quan tAm ngdy cang ting nhanh chong dbi voi
viéc str dung bao bi an dugc, nhim kéo dai thoi gian bao
quan va cai thién nhing chi tiéu chat luong ciia thyc phim
tuoi song bang nhiing tinh chat rao can cia mang [3]. Mang
an dugc ngay cang dugce su dung nhiéu hon trong viéc bao
quan thyc phim va phan 16n duoc san Xudt tir cac ngudn
polysaccharide khong doc hai. Trong s cac polysaccharide
khac nhau, pectin va alginate c6 stc hip dan dic biét do
dac tinh tao mang t6t, d6 bén co hoc trung binh va tinh chét
ngan khi doc déo [4]. Viéc bd sung thém dich chiét hoa
atiso do va dau gao nham gilp tang cuong hoat tinh khang
oxy hoa ciia mang. Bén canh d6, viéc bd sung dau gao lam
giam do hoa tan, cai thién mot sb tinh chat cua mang. Vi
nhiing Iy do nay, dich chiét hoa atiso d6 va dau gao da duoc
nghién ctru ing dung cho bao bi thuc phim. Muc dich
chinh cua nghién ctru nay 1a phat trién mang pectin/
alginate bang cach bo sung dich chiét hoa atiso d6 va dau
gao cac ti 16 khac nhau va danh gia tinh chat cua ching dua
trén cac mdi quan hé thich hop cia mang.

Abstract - This study aims to develop the food-packaging properties
of pectin/ alginate films by adding hibiscus extract and rice oil. The
amount of hibiscus extract was added with a fixed of 80mg/ml, the
amount of rice oil was added to pectin/ alginate solution with different
concentrations: 0.2; 0.3; 0.4; 0.5% by volume of blended solution.
Adding rice oil to pectin/ alginate/ hibiscus extract solution reduces
solubility from 35,51% to 32.31% (samples containing 0.5% rice oil),
water vapor permeability from 4.011 to 1.726 (kg.mm/m?.s.Pa)
and increased antioxidant properties when the concentration of
IC50 gradually decreased from 38.5 mg/ml (without rice oil) to
22.98 mg/ml (0.5% rice oil), with the antioxidant properties lower
than sample of vitamin C (0.0031 mg/ml). The scanning electron
microscopes (SEM) images of the P/ AG with rice oil 0.4% films
presented a smooth and uniform structure microstructure. The FTIR
analysis confirmed that the reaction had occurred among pectin,
alginate and incorporated rice oil with ratio of 0.4% rice ail.
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2. Vat liéu va phwong phap nghién ciru
2.1. Vit liéu va chudn bi méu
2.1.1. Nguyén liéu

Natri alginate (AG) tir rong nau da dugc mua tir
Lianyungang Zhongda Seaweed Industrial Co. Ltd. (Trung
Qudc). Glycerol va canxi clorua di dugc mua tir Cong ty
TNHH Xilong, Trung Qubc. Bot pectin dugc mua tir cong
ty Cargill (Brazil) va dwoc chiét xuat tir b téo. Dich chiét
atiso do dwoc chuén bi bing cach dun s6i 3 g canh hoa atiso
kho trong 3 phut véi 300 ml nuée, duoe loc nhanh qua phéu
Buchner, sau d6 lam lanh va giir & 4°C trude khi thir nghiém.
Ham luwgng anthocyanins trong hoa atiso do (Hibiscus
sabdariffa L.) dugc xac dinh theo phuong phap nay 14 2,5%.
Anthocyanin tao ra theo phuong phéap nay dat 92% hiéu qua
quét goc DPPH ¢ nong do cta 2,0 mg/mL [45]. Vay muon
b6 sung 2 mg anthocyanin/ml dung dich can: 80 mg dung
dich chiét [5] Dau gao Simply tai Viét Nam, nhan hiéu
Simply thudc Tép doan Wilmar (Singapore).

Mang pectin/ alginate dung tao thanh mang dugc pha
tron vi 2% wi v theo ty 1€ pectin: alginate 1:1 w/w. Lugng
canxi clorua dang bot duoc sir dung la 0,01 g/g polyme va
glycerol 1am chat héa déo véi lugng 1a 50% (% wiw
polyme) [4]. Va ca hai déu dugc pha tron thanh mang
pectin/ alginate, tién hanh pha & bép cach thiy 60°C.
Luong dich chiét hoa atiso dé thém vao 1a 80 mg/ml, luong
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dau gao thém vao dung dich pectin/ alginate & cac nong do
0,2; 0,3; 0,4; 0,5 phﬁn tram khoi luong dung dich polyme
pha tron. Hn hop dugc dong nhat bang cach khudy déu,
sau d6 hdn hop duoc luu trit & 4°C dé kha khi. Dé kiém
soat d6 day ctua mang, khdi lugng ctia mdi mang dung dich
d6 vao khuén 15¢m x 15¢m 1a 70g, duoc dat trén mat bé'lng
phing. Mang dugc sdy kho & 25°C va ¢ mirc 52 + 1% do
am twong doi (RH) trong 24 gid bang cach sir dung quat.
Mang d4 duoc 1am khd duoc 1dy ra khoi khuon va nhing
vao dung dich CaCl, 5% trong 20 phut dé tao lién két chéo.
Mang duoc sy khé & 40°C trong hai gio trong t siy
(UFE 500, Memmert). Mang duoc luu trir & 52 + 1% RH
va 25 + 1°C trong 5 ngay trude khi thir nghiém [4].

2.2. Phwong phdp nghién ciru
2.2.1. Xdc dinh tinh chdt co Iy ciia mang

Do bén kéo (TS) va do dan dai (E) duoc xac dinh theo
tiéu chudn ASTM, phuong phap D882 (1995b) [6].
2.2.2. Bé trong sudt va dé truyén dnh sdang cia mang

Mbi miu duoc cit thanh mot miéng hinh chir nhat va
tryc tiép dugc gén gitra tir trudng ciia may quang phé. Tinh
trong sudt va truyén 4nh sang cia mang da dugc do ¢ bude
song da chon giira 320 va 800 nm str dung may quang phd
UV-Vis (Model 8451A, HewlettPackard Cong ty Santa
Clara, CA, Hoa Ky). D¢ trong sudt da duoc tinh toan véi
cong thure:

—log M

Do trong sudt = , I/mm (1)
Trong d6, Teoo 1a d6 truyén phﬁn doan & 600 nm; X la do
day (mm).
2.2.3. b¢g day

Do day mang duoc kiém soat bang cach d6 mot khdi
luong khong d6i (70 g) dung dich tao mang vao khuoén
nhya 15x15cm. DY day trung binh cia mang ¢ 10 vi tri
ngau nhién dugc 1y 1am dg day trung binh cua mang. B
day cua méng dugc do bang thude do do day mat so
Mitutoyo (Mau PCM 137, S6 2046S, Nhat Ban) véi do
chinh Xég 0,01 mm tai 10 vi tri ngau nhién ciia mang. Do
1éch chuan trung binh la khoang 5% chiéu day trung binh.
2.2.4. D6 do truong no cua mang

bé do d truong trong nudc, cac mau mang dugc cit
thanh cac mau do c6 cung kich thude (3 cm x 3 cm). Cac
mau do dugc ngdm trong 30ml nude cat ¢ nhiét do phong
va dugc tién hanh do khoi lwgng sau 60 phut. P truong no
duogc tinh theo cong thirc:

_ (W,~w,)x100% )

Trong do, Wa (t) 1a do hép thu nuée tai thoi diém nhét dinh
t(9); W, 1a kh01 lwong ban dau cia mau (g); W, 1a khéi
lugng ciia mau dugc do tai thoi diém t (g).

WA(t)

2.2.5. Bé hoa tan cia mang

Mang duoc cét thanh cac miéng hinh vudng lem x
lem va duoc lam kho dén khoi lugng khong dbi trong tir
sdy 0 60°C trong 24 gid dé c6 dugc khdi luong ban dau
(Wq). Méi mang sau d6 duogc dat trong mot cai cbe chira
20ml nude cat trong 24 gio, lic nhe va nhiét do dugc kiém

soat & 25°C. Sau d6, mang duogc siy khd dén khdi luong
khong doi trong cung diéu kién dé thu dugc khdi lugng cia
mang sau khi ngdm nudc (Ws). Cac thir nghiém dugc thuc
hién trong ba 1dn, d6 hoa tan ciia mang dugc tinh toan bang
cach str dung cong thirc sau: [4]

% do hoa tan _ (W~ W.)<100% @)
W

2.2.6. D6 tham hoi nuwée (WVP)

WVP cua mang la do trong lugng ¢ 25 + 1 °C theo
ASTM E96-00 (ASTM, 2000). Cac mau mang v6i khoang
cach duong kinh khoang 8 cm dugc gan trén nhom coc
chira 10g silicagel. Ding paraffin dd c6 dinh mau trén
miéng coc nhom [7]. Céc cde kin sau d6 duge can va giir
trong binh hut 4m v6i dung dich bio hoa mudi Mg (NOs),
v6i d6 4m 50 + 1% RH ¢ 25 + 1°C trong subt qua trinh thi
nghiém. P tang trong luong ciia cdc nhom duge phi bang
mang duoc ghi lai sau mdi 10 gio trong 5 ngay [8]. Tién
hanh do 3 1an cho méi mau. WVP va WVTR dugc tinh toan
bang céch sir dung

WVP = @xX (kg.m.Pa.m?2s)  (4)
(tx AxP x(RH, —RH,)
WVTR=_2_ (kg/mz. S) (5)

txA

Trong d6, WVTR la téc d6 thim hoi nuéce, w/t la toc do
thdm (g/ngdy) da dugc tinh todn bang hdi quy tuyén tinh
clia muc ting khdi lwong so véi thoi gian (R2 > 0 99),
x la do day trung binh cua mang (mm), A la dién tich tham,
Po 12 ap suat hoi nude timg phan ¢ nhiét do thur nghiém
(3159 kPa ¢ 25°C), va (RH1 - RH) 1a d 1éch do 4m twong
doi gitra hai mat cia mang [9].

2.2.7. Kiém tra cau triic mang bang Kinh hién vi dién tir
(SEM)

Kiém tra cdu triic cia mang bang kinh hién vi dién tir
quét SEM: Su dung thict bi JEOL, JSM-5910LV, Tokyo,
Nhat Ban tai Phong thi nghiém péa dau qﬁa Tru(‘z’ng Dai
hoc Bach kho:a — Pai hoc Ba Nang. Chuan bi mau bang
cach nhiing mau vao dung dich nito 16ng, sau do phu platin
1én bé mat trong dic€u kién chan khong. Qéu truc bé mat
mang dugc quan sat & do phong dai 1000 lan.

2.2.8. Quang phé hong ngoai bién doi Fourier (FTIR)
) Mau dugc dua di phan tich phd hong ngoai dé xac dinh
s0 song hap thy, cuong do hap thy.

Thiét bi st dung 1a Nicolet TM iS TM 10 FTIR
Spectrometer tai Phong thi nghiém hoa dau cua Truong Dai
hoc Béach khoa — Pai hoc Pa Nang.

2.2.9. Pdnh gid hoat tinh khdng oxy héa bang phwong
phéap DPPH

Phuong phéap nay xac dinh hoat d6 cua cac chat chéng
oxy héa cua céc loai thyc phdm bang phan tmg véi DPPH
g0c bén. Cac goc DPPH tu do c6 do I}ép thu cuc dai manh
tai bude song 517 nm. Qua trinh chuyén mau tim sang vang
tuong (mg v6i do hap thu mol phéan tr goc DPPH tai budce
song 517 nm, khi electron tu do cua goc DPPH bat cap voi
mot electron tir chat chong oxy hda va mét nguyén tir hydro
(twong duong hydrua) dé tao thanh DPPH-H khir.

Tién hanh pha mau: Can 700 mg mau hoa trong 10 mL
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methanol dugc dung dich c6 ndong d6 70 mg/mL, tiép tuc
pha loing dé duogc cac nong do 70; 35;17,5; 8,75;
4,375mg/mL. Dung pipet hat 2ml dung dich mau cho vao
6ng nghiém cung v6i 2ml dung dich DPPH, 1 trong tdi
30 phat, do bang may do quang phd UV- VIS & budc
s6ng 517nm. Phan trdm e ché gbc DPPH duoc tinh theo
cong thuc:
ODC _ODm (6)
OD,

%IC =
Trong d6, ODc Ia gia tri mat d6 quang ctia dung moi hoa
tan mau va DPPH; ODy, 1a gia tri mat d quang ciia mau va
DPPH.

bé danh gia hoat tinh khang oxy hoa cua céc mau, thi
nghiém tién hanh so sanh véi d6i chimg vitamin C 1a mét
chat chong oxy hoa rat manh. Cach pha: Can 0,01 g vitamin
C hoa trong 10 mL ethanol 60% duogc dung dich ¢6 nong
d6 1 mg/mL. Hat 1 mL dung dich nay pha loang trong
99 mL ethanol 60% dugc dung dich ¢6 nong do 10 pg/mL
st dung lam dung dich goc. Ti€p tuc pha lodng dé duoc cac
nong d6 0,01; 0,005; 0,0025; 0,00125; 0,001 mg/mL.
U mau sau khi pha trong béng t6i 30 phut roi tién hanh do
quang pho & budc song 517 nm.
2.2.10. Phuong phdp xur Iy 56 liéu

Céc s liéu thi nghiém duge xur ly bang phan mém
Microsoft Excel 2010 va phan mém thong ké Minitab 18,
SPPS. Két qua phén tich ANOVA v6i d6 tin cdy 95%, so
sénh sy khac biét ¢6 ¥ nghia cua cac so6 liéu biéu dién gia
tri trung binh.
3. Két qua va thio luin
3.1. Két qua dé day va tinh chit co hoc ciia mang

Bdng 1. Két qua do dg day, dp bén kéo, dp gian ddi ciia mang
pectin/ alginate/ hoa atiso vdi cdac ham lwong dau gao khac nhau

Mau | Do day (um) | D6 bén kéo (MPa) | Do gidn dai (%)
0 45,2+0,92 20,314+0,882 1,032+0,049¢
0,2 67,4+2,3 19,188+1,6% 1,594+0,042¢
03 78,8+2,4¢ 17,988+0,98 2,068+0,13°
0,4 83,5+2,5¢ 16,928+1,94¢ 2,56+0,042
05 88,445,3¢ 14,186:+0,58¢ 2,682+0,15°

Trong do, a, b, ¢, d, e la nhitng chit cai giong nhau trong cung
mot cé{ thé hién su khac nhau co y nghia (p < 0,05), voi 5o liéu
lap 3 lan mean + SD.

Dbéi voi mot vat lidu 1am mang bao thyuc phém thi tinh
chit co hoc 1a mot trong nhiing tinh chét quan trong vi n6
lam nhiém vu bao vé va bao quan nguyén ven tinh chét cua
thue phém bén trong, do d6 can xéc dinh do bén kéo va do
gian dai cia mang. Két qua do do bén co hoc cua cac mang
dugc thé hién qua do bén kéo dut (TS), do gian dai (E) va
két qua do do day clia cac mang dugc thé hién & Bang 1.

Do day cua mang duoc kiém soat bang cach c¢b dinh
khdi lugng (70g) ciia mbi mang va db vao khudn 15x15 cm
va dat & mat phang. Két qua ¢ Bang 1 ta thdy, do day cia
mang ting tir 45,2 pm dén 88,4 um, viéc bd sung dich chiét
hoa atiso do va dau gao da lam ting d¢ day cuia mang. Khi
tang khdi lugng dau trong hdn hop mang thi khéi lugng
chat kho tang, do d6 khi dugc sdy tach nude thi lwong chét

kho con lai 1am cho mang c6 d¢ day hon.

Do bén kéo cia mang pectin/ alginate c6 b sung dau
gao va dich chiét atiso d6 cao hon khi so sanh véi két qua
mang tir whey protein & cac ndng d6 dau cam gao khac
nhau cia Hassani va cong sy 1a 5,19 dén 10,52 MPa [5].
Khi ham lugng dau gao bo sung vao mang pectin/ alginate
cang tang thi o bén kéo clia mang giam va do gian dai ctia
mang cang ting. Mang c¢6 b sung 0,4% dau gao dat dugc
két qua t6t vi da lam tang do gidn dai cia mang cao nhat va
lam giam d6 bén kéo it hon so véi mang bo sung 0,5% dau
gao. Két qua vé do gian dai cho thdy, lipid hoat dong nhu
mdt chat hoa déo 1 rang bang cach hd tro lam giam dic
tinh dut gdy cua mang.

3.2. Dj trong suotva dé truyén dnh sing ciia mang

3
2.48?
I 2.26 2.2a 2120
] 1.88°
w 2 88
c
e
o
[n]
1
0
0 0.2 0.3 0.4 0.5

Ham lugng dau gao bd sung, %

Hinh 1. Bé trong sudt ciia ma‘ngpectir}/ alginate, dich chiét hoa
atiso do voi cac ham lwong dau gao khdc nhau

a, b la nhitng chir cdi trong ciing mot cot thé hién sw cé y nghia

(p <0,05).

Két qua & Hinh 1 cho thiy khi bo sung dich chiét atiso
d6 lam cho mang c6 méau do nhat, mo hon so véi mau mang
pectin/ alginate nhung khac nhau khong dang ké (mau
pectin/ alginate c6 do trong 1a 2,53 theo két qua nghién ctru
truge cua tac gia Ngé Thi Minh Phuong va cong sy [4]).
Khi ham lwong dau gao bd sung tang tir 0 dén 0,4% thi do
trong khong thay doi, khi ndng d6 dau gao ting dén 0,5%
thi do trong clia mang giam.

3.3. D¢ trwong no ciia mang

Két qua do do truong né ciia cA&C mang duoc thé hién &
Hinh 2. Tét ca cac mau mang déu bi truong nd khi duoc
dat trong nudc vi ban chét clia pectin va alginate déu la
nhiing chat hut 4m. Pectin c6 cic nhom ua nude (carboxyl,
hydroxyl), alginate & dang mudi tan trong nudc, c6 tinh
chat hut nuéc truong né khi ngdm trong nuéce, do do khi
tiép xuc v6i nude mang s& hit nude va truong nd.

500

ey
o
o

200

Do truong nao, %
w
S
o

100

0 0.2 0.3 0.4 0.5
Ham lugng diu gao bd sung, %

Hinh 2. Két qua do dé triong né
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Khi cac mang duoc bd sung dau gao voi ham luong tir
0,2% dén 0,4% thi do truong nd clia cac mang giam dan
nhung khi mang dugc b sung dau gao véi ham lugng 0,5%
thi d6 truong né cua mang cao hon so vdi d6 truong nd cia
mang b6 sung 0,4% dau gao. Piéu nay co thé dugc giai
thich do dau gao c6 tinh ki nuéc do do da lam giam kha
nang hép thu nude cua mang. Tuy nhién, khi ham luong
dau bd sung 0,5%, ham luong ndy 16n hon muce can thiét
nén da anh huong dén ciu triic mang, 1am ting kha ning
tiép xtic gitra cac nhom chirc wa nudc clia pectin va alginate
v6i nuéce, két qua lam ting do trrong nd ciia mang.

3.4. Dy hoa tan

Két qua do hoa tan & Hinh 3 cho thiy, d¢ hoa tan ciia
mau khong bd sung dich chiét atiso va dau gao 1a 35,51%,
thip hon so véi mau bd sung dau gao voi ham lugng 0,2%
1a 38,78%. Diéu nay cho thay, khi b6 sung dich chiét hoa
atiso doé lam cho mang c6 do hoa tan trong nudc cao hon
s0 vGi mang pectin/ alginate (d6 hoa tan ciia mang pectin/
alginate 12 30,38% [4]) do trong dich chiét hoa atiso c¢6
lwong 16n anthocyanin, chat nay tan tot trong nude va kha
niang khuéch tan rét cao.

50

38.87°

40 _
35.51° 33.64%

32.85°

32.31°

30

20

Do hoa tan, %

10

0 02 03 0.4 0.5
Ham lwgng dau gao b6 sung, %
Hinh 3. D6 hoa tan ciia cac mang pectinl alginate/ dich chiét
hoa atiso co bo sung dau gao voi cac ham lugng khac nhau

Tuy nhién, viéc bo sung luong dau gao tir 0,3% dén
0,5% lam cho d¢ hoa tan cua cac mau giam dang ké, viéc
b sung dau gao trong cdu triic clia mang gitip han ché qua
trinh hidrat héa ciia pectin va alginate vi ban chét ciia dau
1a ki nude [10]. Khi bd sung véi lwong 0,4% dén 0,5% thi
d6 hoa tan giam khong dang ké (tir 32,85 giam xudng
32,21%). Vi lugng dau phan b6 mét lwong du trong mang
lam cho lién két giira cac phan tir pectin va alginate gian
doan, kém bén. Do d6, mau mang c6 b sung 0,4% dau gao
¢6 d6 hoa tan t6i phu hop dé ung dung trong linh vuc bao
quan thyc pham.

Két qua do hoa tan cac miu duogc bd sung dau gao
giam tir 38,78% xuéng 32,31%, thép hon d6 hoa tan cua
mang pectin/ chitosan la 65,8% (ti t€ pectin:chitosan
75:25) va 51,64% (ti t€ pectin:chitosan 25:75 [11]) va
thip hon mang chi co pectin/ alginate (32,88 dén 51,98%,
nghién ciru ctua Fernanda L. Seixas, [12]). Két qua nay
cho thay, khi mang pectin/ alginate theo ti 1& 1:1 dugc bd
sung dich chiét atiso, dau gao c6 do hoa tan thap hon so
v6i mang pectin/ chitosan, diéu nay chimg to viéc bd sung
dau gao di ginp cai thién d6 hoa tan cua mang pectln/
alginate/ dich chiét hoa atiso. D6 hoa tan ciia mang 6 bd
sung 0,5% dau gao khong co6 sy khac biét so véi mau co

bé sung 0,4%. Do d0, d,(f) h(‘)é} tan ciia mau c6 bd sung 0,4%
dau gao dugc xem la tot nhat.
3.5. Pj thim hoi nwéc ciia mang

Bdng 2. WVP va WVTR ciia mang pectinl alginate/ dich chiét
hoa atiso vdi cac ham luong dau gao khdc nhau

Hz‘um}lu‘(_mg diu gao WVRT WVP
@ g;ﬂ;gﬁ?ﬁ;ng (kg/m?2. s) (kg.mm/m?2. s. Pa)
0 11,443 £0,9752 4,011 £0,0382
0,2 9,354 + 0,4125° 2,192 +0,019°
0,3 7,177 £0,322° 1,893 £ 0,017¢
0,4 5,723 = 0,316° 1,771+ 0,013«
0,5 4,954 £ 0,236° 1,726 + 0,015¢

Cdc chir cai trong mot cot biéu thi sw khac biét y nghia ¢ P <0,05

Ham luong dau gao dugc bd sung voi cac ti 1¢ khac
nhau lam cho mang c6 kha nang tham hoi nudc va toc do
truyén hoi nudc ti 1€ nghich véi ham lugng dau gao dugc
b sung. Mang c6 bo sung 0,4% dau gao c6 do thdm hoi
nudc va do truyén hoi nuéc thap, khong khac so véi mau
b6 sung 0,5% diu gao. Diéu nay cho thay mang b sung
0,4% dau gao dat d6 thdm hoi nudc va do truyén hoi nudc
t6i wru. Piéu nay co thé giai thich rang, véi ham lugng 0, 4%
dau gao thi ching phan tan déu trong mang ludi mang, néu
tang ham luong dau gao 1én 0,5% thi nhiéu hon so v&i muc
can thiét nén khong cai thién thém tinh chat lam rao can
hoi nude ciia mang.
3.6. Pdnh gid hoat tinh khing oxy héa bang phwong
phép DPPH

Két qua danh gia hoat tinh khang oxy hoa clia cdc mang
dugc biéu dién & Bang 3.

Bdng 3. Két qud |Cso ciia cdc mang voi ham lwong dau gao

khac nhau
H::ilgllul,lzzng (mI;:/?%I) Phuong trinh R?
0 385 | y=2353In(x)-35901 | 0,0921
0,2 35,56 y =22,707In(x)-31,564 | 0,9929
0,3 28,62 | y=27415In(x)-41,95 | 0,9902
0,4 2399 | y=230,009In(x)-45,643 | 0,9913
05 2298 | y=29,322In(x)-41,915 | 0,9918

Tur gia tri thyc nghiém da xay dung cac phuong trinh
hoi quy biéu dién mdi quan hé giita ham lugng dau gao bo
sung voi kha ning quét gbc ty do DDPH nhu Bang 4.
Céc phuong trinh hdi quy déu c6 hé sé tuong quan cao,
R2 dao dong tir 0,9902 dén 0,9929, didu nay chimg t6 co
hon 99% s6 liéu thuc nghiém c6 thé tinh dugc bang phuong
trinh hdi quy.

Céc gia tri ICso dugc tinh tir cac phuong trinh Bang 4
giup so sanh kha ning khang oxy hoéa ctia cac mau, voi
gia tri ICso cang nho thi kha ning khang oxy héa ctia mau
d6 cang cao. Gia tri ICs ctia cac mau mang khong bo sung
dau, mau b sung diu gao voi lwong 0,2%:; 0,3%:; 0,4%:;
0,5% lan Iugt 38,5; 35,56; 28, 62; 23,99; 22,98 mg/ml.
Két qua trén cho thiy, nhitng mau c6 ndng d6 dau cang
16n thi hoat d6 khang oxy héa cang cao, diéu nay ding
v6i 1y thuyét. Miu co khi nang khang oxy hoa cao nhét
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la miu c6 ham luong dau gao bo sung la 0,5%
(1C5=22,98 mg/mL) thap hon so véi miu vitamin C
chuén (vitamin C c6 1Cs = 0,0031 mg/ml); dich chiét
curcumin ¢ 1Cso = 0,34 mg/ml [15].

Hoat d6 khang oxy hoa ciia mang cha yéu do ham luong
anthocyanin trong mang, anthocyanin nhimg chét ching
oxy hoa hiéu qua trong viéc loai bo cac gbe tu do. Bén canh
do, trong dau cam gao co nhiéu nhiing thanh phan nhu
y-oryzanol 81 mg/ml dau gao; 8-tocotrienol 3,14 mg/ml
dau gao; y-tocotrienol 10,26 mg/ml dau gao; p-tocotrienol
0,37 mg/ml dau gao; a-tocotrienol 1,59 mg/ml dau gao;
8-tocopherol 2,40 mg/ml dau gao; y-tocopherol
30,47 mg/ml dau gao; o-tocopherol 15,65 mg/ml dau gao,
day la nhing chit c6 kha ning khang oxy héa [16].

3.7. Dic tinh bé mdt mang qua kinh hién vi di¢n tir quét
(SEM)

Sau khi x4c dinh cac tinh chat cuia cac mang, tién hanh
kiém tra hinh thai hoc ciia bé mit cac mang bang kinh hién
vi dién to quét SEM.

Két qua do SEM & Hinh 4 cho thay, bé mit cta cac
mang déu dong nhat, ciu trac mang dic khit. Didu nay
chimg t6 pectin va alginate twrong tac tot & ti 18 50:50 va
kha nang tao lién két ngang ctia ion Ca?* gilip cho mang ¢6
cdu trac chat chg. Khi bd sung dau gao vao mang VOl cac
ham lugng khac nhau thi bé mit ciia cac mang co chu trac
khéc nhau. Khi ham lugng dau gao dugc bd sung voi ti 1€
tir 0,2% dén 0,4% thi bé mit ctia cac mang déu dong nhét.
Tuy nhién, khi ham lugng dau gao duoc bd sung voi ham
lwong 0,5% thi bé mat mang nhiéu vét nit, b& mat san va
lién két khong bén chat, day 1a dau hiéu cho thiy ham
lwong dau nhiéu lam gian doan cac lién két trong mang luéi
pectin-alginate.

a b c

b

Hinh 4. SEM ciia bé mdt ciia cic mang

a) mau mang b6 sung dich chiét atiso, khong dau gao; b) mang
duoe bo sung dich chiét hoa atiso va 0,2% déu gao; c) mang dugc
bé sung dich chiét hoa atiso va 0,3% dau gao; d) mdang dwoc bo
sung dich chiét hoa atiso va 0, 4% ddu gao; ) mang digc bé sung
dich chiét hoa atiso va 0,5% dau gao
3.8. Phé héng ngogi bién doi Fourier (FTIR) ciia cdc mang

Két qua phan tich phd FTIR ciia cac mang cho thay, cac
mau mang déu hap thu & mét so peak chinh giong nhau,
diéu ndy khang dinh sy dong nhat cua qua trinh chuén bi
mang. Sy khéc biét chinh gitra cac ph6 FTIR cta cac mang
la sy thay d6i d6 hap thu ¢ cac nhém chirc OH tai budce

s6ng 3500 cm™, nhom COOH tai budc song 1700 dén
1600 cm™. Cuy thé, khi b6 sung ham luong dau gao bd sung
vao cac mau mang bd sung dau gao véi ham lugng co do
hép thu giam dan do c6 bd sung dau nén cac nhom wa nude
nay bi che khuét, khong thé hién rd. Ngoai ra, cic mang c6
b sung dau gao c6 xuét hién peak & budc séng 2800-2900
cm?, day 1a dinh hép thu cuia cac nhom chire déc trung ciua
dau gao. Két qua nay mot lan nita khing dinh rang, dau gao
¢6 tac dung cai thién tinh chat hydrat hoa ctia mang pectin/
alginate theo hudng cd 191 trong viéc ting dung mang trong
linh vuc bao quan thyc pham.
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Hinh 5. Phé FTIR ciia cdc mang
(1) mdu mang khong ddu gao; (2) mang dugc bé sung 0,2% dd“u gao;
(3) mang duoc bo sung 0,3% dau gao, (4) mang dugc bo 0,4% dau gao;
(5) mang dwoc bo sung 0,5% dau gao

4. Két luan

Két qua nghién ctru nay cho thay viéc bd sung dau gao
vao mang pectin/ alginate/ dich chiét hoa atiso di giup lam
giam do hoa tan, do truong nd, d6 hap thu hoi nude cta
mang ma van giir dugc do bén ¢ mire d6 phi hop trong viée
ung dung lam bao bi hodc lam mang phu bao quéan thuc
pham. Bén canh d6, viéc bd sung dau gao di lam ting kha
niang khang oxy hoa cia mang, ddy 1a mot dic tinh can thiét
clia mang tmg dung bao quan thuc pham d& bi oxy hoa.
Trong cic ham luong diu gao da khao sat thi ham lwong
0,4% 1a phu hop nhét vi ddm bao duge do bén co hoc, tang
d6 khang oxy hoa tot va cai thién tét cac tinh chit hydrat
ctia mang. Cac két qua nghién ctru trén day cho thiy mang
pectin/ alginate/ dich chiét hoa atiso c6 bo sung 0,4% dau
gao co6 thé duoc img dung lam mang khang oxy héa dé bao
quéan thyc pham.

Loi ghi nhan: Nghién ctru ndy dugc tai trg boi Quy Phat
trién Khoa hoc va Cong ngh¢ - Dai hoc Da Nang trong dé
tai c6 ma so B2019-DN01-21-HT.
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