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Tom tit:

Muc tiéu ciia nghién ciru nay 1a danh gia hiéu qua cia 16p phii dn dwoc alginate ¢6 bd sung glycerol va cao chiét rong
nau Sargassum polycystum (mang A-G-S) 1én qua tao cit twoi. Két qua thu dwoe cong thirc tao mang A-G-S ¢é ty 18
alginate/nuéc 1,0%, glycerol 20% va cao chiét bé sung 1a 2,0%. Mang A-G-S phii trén bé mit tdo cit twoi c6 kha
niing khang dxy héa twong dwong mang A-G-As, sir dung chat khing 6xy héa la acid ascorbic. Thoi gian khuyén
nghi cho san phim tdo ciit twoi phit mang A-G-S 1a 12 ngay & 5+2°C, dd chip nhin thuong mai (CAR) 12 59,57%;
cAc gia tri ty 1é hao hut khdi lwgng (WL), tong ham lwong chit rin hoa tan (TSS)/ham lwgng acid tong s6 (TA), ham
lwgng polyphenol tong (TPC) tuwong lrng 1a 16,51+0,52%, 30,80 va 0,63+0,02 mg/g. Mang c6 d¢ day trung binh 7,04
pm, bé méit dong nhit, c6 do dai déo nhit dinh va dé truyén hoi nwéc (WVTR) ciia mang dat 5,31x10* g/mm?.

Tir khoa: alginate, mang phi in dwgc, qua tdo, rong nau, Sargassum.

Chi sé phén loai: 4.1

1. Dét van dé

Ngay nay, bao bi thuc phim phat trién kha da dang, trong
d6 su phat trién cia mang phu an duoc 1a mot cong nghé than
thién voi moi trudng, cho phép giam tac dong va chi phi xir ly
lién quan dén mang polymer tong hop. Mang phu sinh hoc an
duoc 14 hé thong dong goi day hira hen do tinh chat khong gy
6 nhiém moi trudng [1, 2].

Lép phu an dugc da duoc nghién ciru rong rai trong nhing
nam gan ddy, giip cai thién thoi han sir dung va chat luong
thyc pham bang cach cung cap mot hang rao bao vé chdng lai
tac dong vat ly va co hoc; tao ra mot tAm chén c6 kiém soat va
hoat dong nhu mot rao can ban thim cho khi, hoi va nuée. Do
do, viéc stt dung mang an duoc cho phép kéo dai thoi han su
dung cua nhiéu loai thyc pham [3]. Vit liéu tao mang chi yéu
tir cac polymer sinh hoc nhu polysaccharide (tinh bt, chitosan,
cellulose, pectin, alginate) hodc protein (gelatin, whey protein,
casei) [4, 5]. Alginate 1a polysaccharide tu nhién, dugc san xuét
chii yéu tir rong nau, c¢6 kha nang tao thanh gel, mang hay soi
nho céc twong tac tinh dién qua cau calci (& nhiét do phong va
pH 4-10). Gel alginate duoc hinh thanh 1a do cac lién két ngang
gitta cac mach polymer wa nudc trong moi truong nude. Cac
loai mang alginate c6 d§ dan hdi cao, bén, chiu dau va khong
dinh bét [6, 7].

Rong ndu la ngudn tai nguyén phong pht, da dang vé chiing
loai ¢ khu vuc bién mién Trung Viét Nam; la ngudn nguyén
liéu chira nhidu thanh phan khang oxy hod quan trong nhu
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carotenoid, polyphenol, sulphate polysaccharide... [8, 9]. Viéc
bo sung cao chiét rong bién vao dich tao mang phu an duoc 1a
huongbao quan thyc pham dang dugc quantdmhiénnay [10-12].

Qua téo ty (Malus domestica) cung cap gié tri dinh dudng
kha cao, tinh trén 100 g tao tuoi cung cap nang lugng 229 kI,
protein 0,3 g, lipid 0,4 g, carbohydrate 11,8 g, acid hitu co 0,6
g, chat x0 2,3 g va khoang 0,3 g. Khi got vo hodc cit miéng téo,
cac khong bao trong té bao qua bi pha v, cac hop chat phenol
duoc gidi phong. Cac phenol nay bi chuyén hoa boi enzyme
polyphenol oxidase (con goi 14 tyrosinase) dé tao thanh ortho-
quinone trong dleu kién co oxy. Cac ortho-quinone két hop véi
nhau tao thanh sic t6 niu melanin, lam giam gia tri cam quan
clia san pham.

Viéc tao 16p phu 1én qua tio cit tuoi bang dich tao mang
alginate co b sung cao chiét rong nau S. polycystum c6 kha
ning khang oxy hoa la mot giai phap cho van dé hoa nau lam
giam gia tri cam quan cia san pham tdo cat twoi. Nghién ciru
nay ng dung 1én dong san pham trai cdy cat tuoi, nham giit
dugc nhiéu nhit tinh chit tu nhién va kéo dai thoi gian bao
quan san pham trai cdy cit troi; mot dong san phim tién lgi phu
hop véi xu hudng phat trién ctia xi hoi cong nghiép hién nay.

2. U4t liéu va phuang phap nghién ciiu
2.1. Vit liéu nghién ciru

Qua tdo tay (Malus domestica) mua tur h¢ théng Siéu thi
Co.opmart. Qua tdo dugc chon phai tuoi, dong déu ve kich
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Abstract:

The objective of this study was to evaluate the effect of
alginate edible coating supplemented with glycerol and
brown seaweed extract Sargassum polycystum (A-G-S
film) on fresh-cut apples. The result obtained with the
formula film A-G-S is the concentration of alginate/
water 1.0%, glycerol 20%, and additional extract 2.0%.
The A-G-S film on the surface of fresh-cut apples has
the same antioxidant capacity as A-G-As film, using
ascorbic acid as an antioxidant. These fresh-cut apples
are recommended to be stored at 5+2°C for 12 days
with a commercial acceptance ratio (CAR) of 59.57%.
The values of WL, TSS/TA, TPC are respectively
16.51+0.52%, 30.80, and 0.63+0.02 mg/g. The film has an
average thickness of 7.04 pm, uniform surface, certain
ductility, and water vapor transmittance rate (WVTR)
of the film 5.31x10"* g/mm?.

brown seaweed, edible

Keywords: alginate, apple,

coating, Sargassum.

Classification number: 4.1

¢, mau sic, do chin, hinh dang va duogc rira sach b'fmg nudc
cat. Qua tdo dugc cit theo chiéu doc thanh 6-8 miéng, bo
vo va 101 hat.

Sodium alginate (HiMedia, An Do) dang bot, mau tréng
nga; glycerol (Merck, Puc) dang long, khong mau; acid
ascorbic (DSM, Trung Qudc) dang bot tinh thé mau tring.

Tao ndu S. polycystum thu tir ving bién Ninh Thuén.
Rong dugc ngam, rtra sach, phoi/séy & 45-50°C dén kho,
xay nho, ngam chiét trong ethanol. Dich chiét dem c6 quay
chan khong dé thu cao kho kiét (d6 4m khoang16%).
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2.2. Khao sat cac yéu 16 anh huong dén chit lwong tio
cat twoi phu mang A-G-S

Phuong phap tao mang: dung dich alginate 0,5, 1,0, 1,5,
2,0 va2,5% (w/v) dugc chuén bi bang cach hoa bot alglnate
vao nudc cat nong khoang 70°C, khuay déu cho dén khi hdn
hop trong sudt. Sau d6 dé ngudi vé nhiét d6 phong, bd sung
glycerol ty 1& 20% (v/v) va khudy déu cho dén khi hon hop
ddng nhat. Nong do alginate dugc chon duge bd sung cao
chiét S. polycystum véity 1€ 0,5, 1,0, 1,5, 2,0 va 2,5% (w/w).
Acid ascorbic dung lam chit tham chiéu c6 ty 18 2% (w/v).

Tao mang bang phuong phap nhing véi s lugng 30
miéng cho mdt 1an nhiing, mdi thi nghiém dugc 1p lai 3 1an.
Thoi gian nhung gilr trong dung dich alglnate la’5 phut dé
dam bao 16p phu ddng nhat trén toan bd bé mit clia miéng
tao. Sau do, dé kho tu nhién & nhiét 6 phong, rdi cho vao
hop nhya day kin va bao quan ¢ nhiét do 5+£2°C. Cac mleng
tdo nay dugc danh gia cac chi tiéu hoa ly va cam quan sau
mdi 3 ngay, trong thoi gian 18 ngay bao quan.

Cdc phwong phap ddanh gid chdt heong:

- Xac dinh WL (%): ty 1€ hao hut khéi luong dugc xac
dinh bang phuong phap can va dugc tinh theo cong thuc:

WL (%) = 2="2 + 100%
trong do: W 1a kh01 1uong ban dau ciia mau (g); W, 1a khéi
lugng miu tal mdi thoi diém khao st (g).

- Xac dinh TSS (%): tong ham lugng chét ran hoa tan
dugc xéc dinh bang khic xa ké (Atago Master-T 0-32% Atc
Brix Refractometer, USA) (AOAC 932.12).

- Xac dinh TA (%): ham luong acid téng sd dugc xac
dinh bang phuong phap chuan d¢ véi dung dich NaOH 0,1N
v6i chat chi thi phenolphthalein 1% (AOAC 942.15).

- Xac dinh TPC (mg/g) bang phuong phap Folin-
Ciocalteu theo TCVN 9745-1:2013. Ham luong polyphenol
tong co6 trong 1 g mau dugc tinh theo cong thire sau:

TPC (mg/g) = CM i

trong d6: C, 1a ham luong polyphenol tong co trong miu dugc
tinh dya tren duong chuan acid gallic (mg/ 2); Vv la thé tich dinh
mirc sau khi xtr Iy mau (ml); m 14 khéi lugng mau (g).

- Xac dinh CAR (%): cic miéng tao dat chat luong duoc
chap nhan thuong mai dugc xac dinh theo TCVN 9688:2013
vé tho bao quan lanh. Ty 1& qua chip nhan thuong mai dugc
tinh theo cong thuc:

CAR (%) = % x 100%

1

trong do: W, 1a khdi lugng ban diu ciia mau (g); W, 1a kh01
lugng mau dat chét luong theo TCVN 9688: 2013 tai moi
thoi diém khao sat (2).

a4



- banh gia cam quan vé cAu trac, mau sic, mui va vi
bang phuong phap so hang thi hiéu thang diém 7 véi so
nguoi khdo sat 1a 30 nguoi.

Phirong phdp xir 1y s6 liéu:

Xt 1y sb liéu bang phan mém Statgraphics Centurion
XV. Tt ca s6 liéu duoc biéu dién dudi dang trung binh +SD,
cac chénh léch khac biét thé hién bang cac ky hiéu » b« ¢
0 muc y nghia p<0,05.

2.3. Khdo sdt tinh chit co Iy ciia mang A-G-S

Po dé day va cdu triic bé mat mang: bang kinh hién vi
dién tir quét SEM SU3500 (Hitachi, Nhat Ban) d6 phong dai
300.000 lan, thé gia tdc tir 0,5 dén 30 kV, dau do SE, BSE
va UVD.

D bam dinh: 6 bam dinh, dan hoi, dai va déo cua mang
duoc xac dinh béng cach tao nhiing vét rach béng luGi lam,
chup anh dudi kinh hién vi quang hoc CX23 (Olympus,
Nhat Ban).

WVTR (g/mmz) cho mot lugng nudc xac dinh vao lo
bi, day kin bang mang A-G-S, sau 1 ngay & didu kién bao
quan ciia mau nghién ctru, xac dinh lugng nudce mét di bang
phuong phap can. Téc do truyén hoi nudc trong 1 ngay
duoc tinh theo cong thirc sau:

WVTR (g/mm?) = <

trong d6: Am 1a chénh 1éch khéi luong nude sau 1 ngay (g);
S 1a dién tich mang pht miéng 1o bi (mm?).
3. Két qua va ban luan

3.1. Cic yéu to anh hwéng dén chit lwong tdo cit twoi
phii mang A-G-S

Anh hwéng ciia nong do alginate va 1y 1é cao chiét bo
sung vao dich tao mang alginate dén chat lwong tdo cdt
twoi:

Téao cit miéng lam ting dién tich bé mat tiép xuc vai
moi truong, do d6 hoat dong cua cac qua trinh trao d6i chat
nhu hé hip, 6xy hoa va thoat hoi nudc ting 1én. Lép phu an
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dugc hoat dong nhu mot 16p mang bao boc bén ngoai cac
16 khi trén bé mat miéng tao, dong vai tr6 nhu mot rao can
gitip bao vé cac té bao, giam ho hap, giam tc d6 phan tng
hoa néu trén bé mit ‘miéng tao, giam thoat hoi nudc, giam
mat do 4m va trao ddi khi, do d6 co thé cai thién duoc chat
luong miéng tdo cét tuoi [2]. Vi thé, viéc lua chon n@)ng do
chét tao mang va thanh phan chtic ning bd sung lam ting
tinh khang 6xy héa ctia mang 1a can thiét.

Két qua hinh 1 cho thay, ndng do alginate 1,0% cé ty 1
WL thip nhét, su thay doi TSS/TA nhé nhat va ham luong
TPC giit dugc cao nhit; didu nay ching t6 & ndng do 1,0%
Xay ra su bién dong trong miéng tao la nho nhit nén tinh
chat dinh dudng gilr duge nhiéu nhét. Do dé, ty 18 nay duoc
chon dé khao sat ndng d6 cao chiét rong nau bd sung vao
v6i muyc dich 1am giam phan tng hoa nau dién hinh trén bé
mit miéng tdo sau khi cit. K&t qua hinh 2 cho thy, ham
luong TPC tang ty 1¢ thudn véi nong d9 cao chiét bo sung
va ¢ ty 1é cao chiét 2,0 va 2,5% thi ham lugng TPC khong
¢6 su khac biét & muc y nghia 95%. Vay nén, dung dich tao
mang c6 ndng do alginate 1,0% va ty 1& cao chiét rong nau
S. polycystum bd sung 1a 2,0%.

Sw thay déi chat lwong tdo cdt twoi theo thoi gian bdo
quan cua cdc logi mang khdc nhau:

Tir thong sb tao mang A-G va A-G-S ¢6 duoc & trén, tién
hanh khao sat hiéu qua ctia chat khang oxy hoa tu nhién (cao
chiét rong nau S. polycystum) so voi chat khang 6xy hoa hoa
hoc (acid ascorbic) ¢ cung nong do (mang A-G-As); dong
thoi khao sat thoi gian khuyén nghi cho san pham. Két qua
duogc thé hién ¢ hinh 3 va 4.

Két qua hinh 3 cho thiy, WL ciia tat ca cic mau déu
¢6 xu hudng tang theo thoi gian luu trli. Tuy nhién, c6 su
khac biét rd vé su ting cua mau ddi chimg va mau phu
mang A-G (sau 18 ngay bao quan gia tri WL tuong ung
1a 25,24+1,05% va 19,72+1,46%). Bén canh d6, mau phu
mang A-G-As va mang A-G-S c6 WL ting it hon va gan
nhu khong c6 su khic biét & mirc y nghia 95% so véi mau
pht mang A-G (gia tri WL sau 18 ngay bao quan twong ung
13 18,870,64% va 18,5120,17%). Két qua nay cho thay tic
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Hinh 1. Nong d6 alginate (mang A-G) dén chat lwgng tao Hinh 2. Ty 1é cao chiét bd sung vao dich tao mang
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alginate (mang A-G-S) dén chét lwong tao cat twoi.
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Hinh 3. WL theo th&i gian bao quan tao cat twoi cua cac loai
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Hinh 5. TPC theo th&i gian bao quan tao cat twoi cha cac loai
mang khac nhau.

dung tich cyc cua mang alginate trong viéc ngdn ngura giam
WL. Két qua twong tu ciing da dugc bao cao ¢ qua dira cét
tuoi [13], xoai [14] va xoai cit tuoi [15], viét quat... [6].

Hé s6 d6 chin TSS/TA ctia miu 1a cac thanh phan tao
huong vi chinh va ciing 1a céc thanh phan dinh dudng trong
tao. TSS la mot nhom céac hop chat hoa tan bao gom duong,
acid va vitamin. TSS chira cic tiéu phan chinh cta ho hap
va thuong dugc sir dung dé chi chat luong sau thu hoach va
d6 chin cua qua [16]. Két qua hinh 4 cho théy, ty 16 TSS/TA
clia tit ca cac mau déu ting tir tir theo thoi gian luu trit va
¢6 su khac biét giita mau c6 bao mang va ddi chimg. Qua
duogc boc mang tich liiy TSS thip hon so v6i déi ching do
16p phu lam giam tdc d6 ho hip va hoat dong trao ddi chat
bang cach ngin chan trao d6i khi, tir d6 tri hodn qua trinh
chin va han ché mat d6 am [5]. Viéc giam do acid 1a binh
thuong trong sudt qua trinh luu trit sau thu hoach, 13 do viéc
sir dung chung lam chét nén cho sy ho hip va chuyén doi
thanh duong. Két qua nghién ctru nay phu hop véi két qua
dugc bao céo vé viée st dung mang phu algiante trén qua
x0di [14], viét quat [6] sau thu hoach.

Két qua hinh 5 cho thay, ham luong TPC giam dan theo
thoi glan luu triv cua tat ca cac mau, trong do toc do giam
ctia mau ddi chimg 1 cao nht, tiép sau 1a mau c6 bao mang
A-G. Dbi v6i mau phi mang A-G-As va A-G-S thi sy giam
khong khac biét & muc c6 y nghia 95% theo thoi gian bao
quan, ham luong TPC tuong tng la 0,67+0,02 va 0,63+0,02
mg/g sau 12 ngay; 0,57+0,02 va 0,53+0,02 mg/g sau 15
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Hinh 4. Ty lé TSS/TA theo th&i gian bao quan tao cat twoi cla
cac loai mang khac nhau.
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Hinh 6. BDanh gia cdm quan va CAR theo th&i gian bao quan tao
cat twoi phi mang A-G-S.

ngay; 0,42+0,01 va 0,41+0,01 mg/g sau 18 ngay bao quan.
Két qua nay cho thay dugc hiéu qua cua viéc phu mang
trong bao quén tao cit twoi. Khi got vo hodc cit miéng téo,
cac khong bao trong té bao qua bi pha v, cac hop chat
phenol dugc giai phong. Cac phenol nay bi chuyén hoa boi
enzyme polyphenol oxidase dé tao thanh ortho-quinone
trong diéu kign co oxy. Cac ortho-quinone két hop vi nhau
tao thanh sic td ndu melanin, lam giam gia tri cdm quan cua
san pham. Viéc sir dung cao chiét rong nau S. polycystum
[17] trong nghién clru nay dong vai tro nhu méot chat khéang
6xy hoa tu nhién so véi acid ascorbic ¢ ciing nong do thi
khong khac biét & muc y nghia 95%. Két qua ndy c6 y nghia
trong viéc dinh hudng sir dung nhimg hop chat c6 hoat tinh
sinh hoc c6 ngudn gdc tw nhién bo sung vao thuc pham thay
thé viéc sir dung phu gia.

CAR 1a mt chi s6 quan trong dé phan anh gia tri kinh té
cua trai cay tuoi dat chat luong hoac dat dugc su chép nhan
clia ngudi tidu dung [16]. Hinh 6 cho thiy, gia tri cam quan
(mau, muli, vi, cdu trac) va CAR cta miéng tao cit tuoi phu
mang A-G-S (di duoc lwa chon tir cac khao st trén) giam dan
theo thoi gian luu trlit. CAR sau 12, 15 va 18 ngay bao quan
tuong img1459,57, 48,14 va 37,14%. Do 46, thoi gian khuyén
nghi cho san pham tdo cit twoi phta mang A-G-S 1a 12 ngay.

3.2. Tinh chit co Iy ciua mang A-G-S

Do day, cdu trac bé mit va dan hdi cua mang A-G-S
duogc thé hién & hinh 7 va 8.



SU3500 1.50KkV 6.1mm X2.10k SE 20.0pn X 5.004m

Hinh 7. Anh SEM cho két qua do day va bé mat mang A-G-S.

Hinh 8. Anh chup vét rach
mang A-G-S.

Tir hinh 7 cho két qua d6 day trung binh cia mang A-G-S
1 7,04 pm; bé mit go ghé do su bay hoi nuéc noi tiép xtc
khong khi nhung kha dong nhat, khong bi co rim lai. Hinh
chup vét rach (hinh 8) cho thdy mang khong bi rach, chi
gidn ra va bong 1én khoi bé mit, didu nay cho thay dugc do
bam dinh, dan hoi, dai va déo ciia mang. WVTR ciia mang
A-G-S 12 5,31x10"* g/mm?, chdm hon so v6i ddi chimg Ia
6,12x10- B g/mm2 cho thdy tic dung cia mang lam can su
mét nudc ctia mau nghién ciu.

4. Két luan

Tir cac s6 liéu phan tich cho thiy tac dung cta mang
phit A-G-S 1én chét luong, thoi gian bio quan va gié tri cam
quan ciing nhu gia tri thuong mai ciia qué tao cit twoi sau
thu hoach. O cac ndng do alginate, ndng do cao chiét rong
nau S. polycystum khac nhau déu co anh huong dén WL,
TSS/TA, TPC va CAR. O ndng do alginate 1,0% va cao
chiét rong nau S. polycystum 2,0% duge chon dé tao mang
A-G-S, qua khao sat su thay ddi céac gia tri WL, TSS/TA,
TPC va CAR theo thoi gian bao quan thi thoi gian khuyén
nghi cho san pham 1a 12 ngay ¢ 5+2°C véi gia tri CAR
la 59,57%; céac gia tri WL, TSS/TA, TPC tuong ung la
16,51+0,52%, 30,80, 0,63+0,02 mg/g. Nghién ciru nay
ciing cho thdy hiéu qua cta cao chiét rong nau S. polycystum
(chat khang 6xy hoa tu nhién) so véi acid ascorbic (phu gia)
khong khac biét & mic ¥ nghia 95%. Két qua chup SEM
cho thdy, mang A-G-S c¢6 d6 day trung binh 7,04 pm, bé mat
déng nhét, ¢6 d6 dai, déo nhit dinh va can duoc su mat nude
ctia mau nghién ctru.
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