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Nghién ctru bdo quan di cit twoi biing mang alginate in dwo
bo sung cao chiét rong nau Sargassum polycystum
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Tém tit:

Rong nau la nguon nguyén liéu chu’a nhiéu cac thanh phan khang oxy hoa quan trong nhw cac polyphenol, carotenoid,
sulphate polysaccharlde, vala nguon tal nguyén phong phu, da dang vé chiing loai & khu vuc bién mién Trung Viét
Nam. Nghién ciru nham muc tiéu tim nong d¢ cao chiét rong nau Sargassum polycystum b6 sung vao dlch tao mang
alginate cho hiéu qua khang oxy héa cao ap dung Ién sdn pham oi cat twoi. Poi tuwong ap dung la qua oi Pszdtum
gua]ava Str dung phwong phap nhiing daé phi mang qua 6i cit mleng sau xw ly. Nghién ctru nay dwoc trién khai
nham danh gia hiéu qua cia lop phu natri alginate dn dwoc aé duy tri chit lwgng dinh dudng sau thu hoach va ting
kha niing ban ra thi trudng ciia sain pham 6i cit twoi trong qua trinh biao quéan & 5+2°C. Két qua cho thiy xir ly
bang cach bd sung cao chiét xuit rong nau Sargassum polycystum 2,0% vao dung dich alginate 1,5% trong 12 ngay
bdo quin, ty 1¢ hao hut khoi lwgng gizm 5,55%, ham lwong vitamin C ting 50,0 mg/100 g, ham lwgng TPC ting
20,0 mg/100 g, ty 1¢ chap nhan thwong mai (CAR) ting 15,97%, va chi so6 d9 chin (TSS/TA) giam 14,4 lan so véi dbi
chirng.

Tir khéa: alginate, cao chiét rong nu, 16p phi dn dwoc, Psidium guajava, Sargassum.
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Effects of alginate-based edible coatings enriched with Sargassum polycystum
extract on the quality characteristics of fresh-cut guava
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Abstract:

Brown seaweeds are an abundant and diverse natural marine resource in Central Vietnam coastal waters, rich in
antioxidant compounds such as polyphenols, carotenoids, and sulphated polysaccharides. This study aims to find
the high concentration of brown seaweed extract Sargassum polycystum added to alginate-based edible coatings for
high antioxidant efficiency applied to fresh-cut guava. The subject of the application is guava Psidium guajava. The
alginate film-dipping method was used to coat fresh-cut guava after processing. This study evaluated the effectiveness
of an edible coating sodium alginate to maintain postharvest nutritional quality and increase the marketability of
fresh-cut guava during storage at 5+2°C. Results revealed that treatment with 1.5% alginate supplementing extract
Sargassum polycystum 2.0% during 12 days of storage, the weight loss significantly reduced by 5.55%, vitamin C
content increased by 50.0 mg/100 g, TPC content increased by 20.0 mg/100 g, the rate of commercially acceptable
fruit (CAR) rose 15.97%, and the ripening index (TSS/TA) decreased 14.4 times as compared with the control.
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1. it van de

Mang phu an dugc 1a mot 16p vat liéu mong duoc ap truc
tiép trén bé mit qua bang cach nhung, phun hay quét [1, 2].
Chung hoat dong nhu mdt rao can chon loc chéng lai sy trao
d6i am, oxy va carbon dioxide; két qua la giam mat nudc, giam
tdc 6 phan tmg oxy héa va tée do ho hap, cai thién chat luong
san phém va ngén chin su phat trién cta vi sinh vat, do do, co
thé bao ton chit luong tréi cay va rau qua [1, 3, 4]. Lop pha
an duoc lam bang vat lidu thuc pham nén c6 thé dugc tiéu thu
mot cach an toan nhu 1a mot phan cua san pham [2]. Hién nay,
viéc str dung mang polymer tong hop dang duoc quan tim thay
thé dan bang c4c loai mang than thién véi moi truong, didu nay
gbp phin 1am giam tac dong va chi phi xir Iy moi truong, nén
16p phu sinh hoc 4n dwoc duge xem 14 cong nghé dong gbi day
hira hen do tinh chét khong gay 6 nhidm méi truong.

Alginate 1a polysaccharide tu nhién, ua nudc, thu tir tao
nau; nganh cong nghiép thuc pham sir dung alginate cho cac
ung dung tao gel, [am day va on dinh. Hon nira, alginate dac
trung v6i tinh chit va chirc ning tao mang tot, di mang nay
hoa tan trong nudc, nhung ching ¢ thé chuyén thanh khong
hoa tan thong qua lién két chéo véi cac cation nhw magié, natri,
canxi, strontium va barium. Cac loai mang alginate rit dan hoi,
rat bén, chiu dau va khong dinh bét [5, 6]. Cac nghién ctru cho
thdy mang phu alginate giit dugc chat lugng sau thu hoach cta
qua viét quét, ca chua, dao, anh dao ngot, dita, mén va trong
mot s loai qua khac [4, 5, 7].

Rong ndu la ngudn nguyén lidu chira nhiéu cac thanh phan
khang oxy hoa quan trong nhu Céc polyphenol, carotenoid,
sulphate polysaccharide va la nguon ta1 nguyén phong ph,
da dang vé chiing loai ¢ khu vuc bién mién trung Viét Nam [8,
9]. Viée bo sung cac hop chat khang oxy hoa vao mang bao an
dwoc nham lam gia tang gid tri chirc ning cua mang dang 14 xu
huéng hién nay, cao chiét rong nau da dugc chirng minh vé tinh
chét khang oxy hoa nay [10-12].

Qua 6i (Psidium guajava) 1a mot loai trai cdy nhiét doi va
can nhiét doi, dugc tr(‘Bng dai tra va ti€u thu rong rai o nhiéu
qudc gia, c6 nguon gdc tir Trung va Nam My [13, 14]. Oi dugc
biét dén voi huong vi, mui thom va cac hop chét hoat tinh sinh
hoc nhu acid ascorbic, flavonoid, carotenoid va anthocyanin.
Viéce tiéu thu 6i ¢ thé dong gop mot lugng dang ké chét dinh
dudng va hop chat hoat tinh sinh hoc vao ché do an udng cia
con ngum [15]. Tuy nhién, mot trong nhing nhugc diém 16n
cua 6i tuoi 1a nhanh hong do hoat dong hd hip va tde do san
xuét ethylene ting cao sau thu hoach, didu nay din dén qua
trinh 130 hoa nhanh ngay ca trong didu kién lam lanh dugc
kiém soat. Nhiéu phuong phap bao quan sau thu hoach khac
nhau da dugc thir nghiém trén bi tuoi [13], tuy nhién, diéu quan
trong 1a phat trién cac ky thuat dwoc nganh cong nghiép cat
twoi st dung dé ngan chan sy hu hong cua trai cay [16].
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Nghién ctru tao 16p phii 1én qua 6i cat twoi bang dich
tao mang alginate bd sung cao chiét rong ndu Sargassum
polycystum c6 kha nang khang oxy hoa, la mot giai phap giup
kéo dai thoi gian bdo qudn va cai thi¢n gia tri cdm quan cho san
phim 6i cit tuoi.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu

Qua 6i Nir Hoang (Psidium guajava) thu tir cac nha vuon
& khu vuc Dong bang séng Ctru Long, dat do chin thwong mai.
Qua dugc chon phai tuoi, déng déu vé kich ¢&, mau sic, do
chin va hinh dang; rira sach béng nudce ct. Cit theo chidu doc
chia qua 1am 6-8 miéng bo 15i hat.

Sodium alginate (HiMedia - An D) dang bot, mau tring
nga. Glycerol (Merck, Dirc) dang long, khong mau. Acid
ascorbic (DSM, Trung Qudc) dang bot tinh thé mau tring.

Rong nau thu tir ving bién Ninh Thuén vao khoang thang
4 dén thang 8 hang nam, dugc dinh danh tai Phong thi nghiém
Thuc vat, Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién
TP H) Chi Minh boi TS. Luu Thi Thanh Nhan, mau rong co
tén khoa hoc 1a Sargassum polycystum. Rong dugc ngam, ria
sach, phoi/sdy & 45-50°C dén kho, xay nho, ngdm chiét trong
ethanol. Dich chiét ¢ quay chan khong dé thu cao kho kiét (d6
am 15+2%).

2.2. Phuwong phdp nghién ciru
Phuong phap tao mang:

Dung dich alginate 0,5; 1,0; 1,5; 2,0; 2,5% (w/v) dugc chuin
bi bang cach hoa bot alginate vao nudc cit nong khoang 70°C,
khudy déu cho dén khi hdn hop trong sudt. Sau do, dé nguéi
vé nhiét o phong, bo sung glycerol ty 1& 20% (v/v) va khudy
déu cho dén khi hdn hop dong nhat [4, 5]. Nong do alginate
dugc chon duge bé sung cao chiét Sargassum polycystum véi
cac ty 1€ 0,5; 1,0; 1,5; 2,0; 2,5 (w/w). Acid ascorbic dung lam
chét tham chiéu.

Tao mang bang phuong phap nhing véi sb luong 30 miéng
cho mét lan nhing, mdi thi nghiém dwoc 1ap lai 3 lan. Thoi
gian nhung gitt trong dung dich alginate 1a 5 phat d& dam bao
16p phu dong nhét trén toan bd bé mat cta miéng 6i [4]. Sau
d6, dé kho tu nhién ¢ nhiét do phong, 10i cho vao hop nhya day
kin va bao quan ¢ nhiét do 5+2°C. Cac miéng 6i nay duoc danh
gi4 cac chi tiéu hoa 1y va cam quan sau mdi 3 ngay, trong thoi
gian 18 ngay bao quan.

Céc phirong phap danh gid chat lrong:

- Ty 1¢ hao hut khdi luwong (WL, %) dugc xac dinh b?mg
phuong phap ce”m vé duoc tinh theo cong thirc:

WL (%) = % x 100%

trong do: W, 1a kh01 lugng ban dau cia miu (g); W, la khi
lwong mau ta1 mdi thoi diém khao sat (g).
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- Toéng ham luong chat rin hoa tan (TSS, %) dugc xac
dinh bang Khuc xa ké (Atago Master-T 0-32% Atc Brix
Refractometer, My) (AOAC 932.12).

- Ham luong acid tong sé (TA, %) dugc xac dinh bing
phuong phéap chuin d6 véi dung dich NaOH 0,1N véi chat chi
thi phenolphthalein 1% (AOAC 942.15).

- Ham lugng vitamin C (Vit.C, mg/100 g) dugc xac dinh
bang phuong phap chuan do véi iode theo TCVN 11168:2015.

- Ham luogng polyphenol téng (TPC, mg/g) dugc x4c dinh
bang phuong phap Folin-Ciocalteu theo TCVN 9745-1:2013.
Ham lugng polyphenol tong ¢6 trong 1 g miu duoc tinh theo
cong thure sau:

TPC (mg/g) = Cuv

m
trong do6: C,, - ham lugng polyphenol tong c6 trong mau dugc
tinh dua trén duong chuan acid gallic (mg/g); v - thé tich dinh
murc sau khi xtr Iy mau (ml); m - khoi luong mau (g).

- Ty 18 qua dugc chdp nhan thwong mai (CAR, %) duoc xéc
dinh dua theo Tiéu chuan qudc gia TCVN 10747:2015 vé qua
6i tuoi. Ty 18 qua dugc chip nhan thuong mai duoc tinh theo
cong thtc:

CAR (%) = % x 100%

trong do: W, - kh?)i lugng ban ddu cia mau (g); W, - khi
lugng qua dat chat lugng theo TCVN 10747:2015 tai moi
thoi diém khao sat (g). St dung phép thir phan biét “A-notA”
trong phuong phép danh gia cam quan dé chon mau dat TCVN
10747:2015.

- Pénh gia cam quan vé mirc d¢ ua thich giita cac mau
nghién ctru bang Phép thir cho diém thi hiéu, thang diém 0-7 chi
mirc d6 ua thich ting dan, s lugng ngudi thir 1a 30 (theo TCVN
11183:2015).

Phuong phdp xir Iy 56 liéu: S6 liéu duoc xtr Iy bang phan
mém Statgraphics Centurion XV. Tt ca s6 liéu dugc biéu dién
dudi dang Trung binh+SD, cac chénh 1éch khac biét thé hién
bang **4 & mic y nghia p<0,05.

£ 2 < < "
3. Ket gua va ban lun

3.1. Anh huwéng ciia néng do alginate, ty 1¢ vitamin C va ty
I¢ cao chiét bo sung vao dich tao mang alginate dén chit lwong
0i cat twoi

Khi cit miéng trai cdy s& lam tang dién tich bé mat tiép xuc
vOi moi truong ngoai, do d6 lam gia tdng cac hoat dong cua qué
trinh trao doi cht nhu ho hdp, oxy hoa va thoat hoi nude. Lop phu
an dugc dong vai tro nhu mot rao can giap bao vé cac té bao, 1am
giam ho hap, giam thoat hoi nudc va cudi ciing dan dén giam mat
d6 am va trao d6i khi, do d6 c6 thé cai thién dugc chét luong miéng
0i cit twoi [16]. Két qua & cac hinh 1-3 cho thdy 1 diéu nay.
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Hinh 2. Anh hwéng cia mang A-G-As dén chat lwong 6i cat twoi.
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Hinh 3. Anh hwéng mang A-G-Sp dén chét lwong 6i cat twoi.

Céc két qua nghién ciru cho thay, ¢ hinh 1 ndng do alginate
1,5% c6 ty 18 WL thip nhét, su thay d6i TSS/TA nho nhat, ham
luong vitamin C va ham luong TPC gitt duoc cao nhét; diéu nay
chimg to & nong do 1,5% su bién dong trong miéng 6i xay ra nho
nhit nén tinh chat dinh dudng giir duoc nhidu nhit. Do dé, ty 1&
nay ding cho khao st ty 1¢ vitamin C va ty 1& cao chiét rong nau
b6 sung vao voi muc dich lam giam phan img oxy héa trén bé
mit miéng 6i sau khi cat. O hinh 2, 3, céc ty 1& vitamin C va ty
18 cao chiét b sung tang ty 1¢ thuan v6i ham lugng vitamin C va
ham lugng TPC; ¢ ty 1€ vitamin C 1,0, 1,5 va 2,0%; cao chiét 2,0
va 2,5% thi ham lugng cua vitamin C va TPC khong c6 sy khac
biét & mitc y nghia 95%. Véy nén, dung dich tao mang ¢6 nong do
alginate 1,5% va ty 1& cao chiét rong nau S. polycystum bd sung
la 2,0%; mang alginate 1,5% va ty 1¢ vitamin C b sung 1,0% st
dung 1am méu tham chiéu.

3.2. Sw thay déi chit lwong éi cit twoi theo thoi gian bio
quan cua cdc logi mang khac nhau

Cac thong s6 tao mang A-G, A-G-As va A-G-Sp néu trén cho
thay hiéu qua ciia mang bo sung chat khang oxy hoa tu nhién (cao
chiét rong ndu S. polycystum) - mang A-G-Sp so véi mang bd sung
chat khang oxy hoa hoa hoc (acid ascorbic) - mang A-G-As. Du6i
day 1a cac két qua thu duoc theo thoi gian bao quén 6i cat tuoi phu
cac loai mang khac nhau:
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Hinh 4. Sy thay ddi khéi lwgng theo thoi gian bao quan di cét twoi cua cac
loai mang khac nhau.
80
< 60

=
o 40
%]
0
3 6 9 12 15 18

Thoi gian bao quan (ngay)

mDbichimg ®Mang A-G  ®Mang A-G-As Mang A-G-Sp

Hinh 5. S thay ddi do chin/acid téng sé theo thei gian bao quan di cit twoi
ctia cac loai mang khac nhau.
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Hinh 6. Sy thay dbi Vitamin C theo thoi gian bao quan i cat twoi cua céc loai
mang khac nhau.
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Hinh 7. Sw thay déi ham Iwgng polyphenol tong theo thei gian bao quan éi cat
twoi cta cac loai mang khac nhau.

Sy thay d6i WL ¢6 thé do mat nude, do hoat dong cua cac
qua trinh trao ddi chat nhu ho hép va duoc xac dinh boi su
chénh léch cua ap suat hoi nudc giira qua va moi truong khong
khi xung quanh [2]. Hinh 4 cho thiy, tt ca cac miu WL déu
¢6 xu hudng tang theo thoi gian bao quan, co sy khac biét rd
vé sy ting ctia mau ddi chimg so véi mau co phii mang A-G,
sau 18 ngay bio quan thi WL ciia dbi ching 13 19,23+1,05% va
16,04+1,46%. Bén canh d6, mau phii mang A-G-As va mang
A-G-Sp c6 WL tang it hon va khong c6 su khac biét & muc
y nghia 95%, gia tri WL sau 18 ngay bao quan tuong ung la
14,22+0,64% va 14,25+0,17%. Két qua nay cho thiy tac dung
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tich cuc ciia mang alginate trong vi¢c ngan nglra giam WL
cling da dugc bdo cdo ¢ tao cat twoi [17], man [18], dira cat
tuoi [19], xoai [4], xoai cat tuoi [20] va qua viét quat [5].

Cac gia tri TSS, TA ctia thit qué 1a cac thanh phin tao huong
vi chinh va ciing 14 céc thanh phan dinh dudng trong 6i. TSS/
TA thuong duoc sir dung dé chi do chin va chat lugng sau thu
hoach cta qua [15]. Theo hinh 5, TSS/TA ciia tat ca cic mau
déu ting cham theo thoi gian bao quan va c6 su khac biét dbi
ching. Diéu nay mat phan do 16p phu ngdn chan trao d6i khi
do d6 lam giam toc do ho hap va hoat dong trao doi chét, tir
d6 tri hodn qua trinh chin va han ché mit do am. Gia tri TA
giam trong sudt qua trinh luu trit sau thu hoach, 1a do viéc sir
dung chung 1am chit nén cho sy ho hap va chuyén ddi thanh
duong [14, 15]. Két qua cia nghién ctru nay phu hop voi két
qua nghién ciru mang phu alginate trén qua man [18], qua xoai
[4], qua viét quét [5] sau thu hoach.

Ham luong vitamin C va TPC cua tit ca cic mau ¢ hinh
6 va 7 giam dan theo thoi gian bao quan, khac biét rd rét so
voi mau dbi chimg. Di véi mau pha mang A-G-As va A-G-
Sp thi sy gidam khong khac biét ¢ mitc y nghia 95% theo thoi
gian bao quan. Ham luong vitamin C cta 6i boc mang A-G-Sp
giam so voi nguyén liéu ban du 1a 17,37; 19,49 va 18,40%;
mang A-G-As la 17,42; 27,15 va 28,23% tuong Gng sau 12,
15, 18 ngay bao quan. Ham lugng TPC cia i boc mang A-G-
Sp giam tuong Gng la 27,90; 30,07 va 30,58%; mang A-G-As
giam tuong tmg 1a 28,62; 30,14 va 31,52%. Két qua nay cho
thay hiéu qua ciia viéc phii mang va quan trong hon 13 mang
¢6 bo sung nhitng hop chat chirc nang trén cac san pham trai
cdy cat twoi. Him lugng vitamin C va TPC ctia miu phii mang
A-G-As v6i acid ascorbic 1,0% va mang A-G-Sp véi cao chiét
rong nau S. polycystum 2,0% khong khac bi¢t & mirc y nghia
95%. Két qua nay cho thay hiéu qua cua chat khang oxy hoa
tw nhién, diéu nay c6 y nghia trong viéc dinh huéng sir dung
nhitng hop chat ¢ hoat tinh sinh hoc ¢6 ngudn gdc ty nhién bo
sung vao thuc pham thay thé viéc st dung phu gia.

3.3. Ty l¢ ché'p nhdn thwong mai va gid tri cdm quan ciia oi
cat twoi theo thoi gian bdo qudn cia cdc logi mang khdc nhau

Ty 1& qua dwoc chip nhan thwong mai (CAR) 1a mét chi sb
quan trong dé danh gia gia tri kinh té cta trai cay twoi dat chat
lugng hodc dat dugc su chap nhan ctuia nguoi tiéu dung.
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Hinh 8. Gia tri chdp nhan thwong mai theo thoi gian bao quan i cét twoi cua
cac loai mang khac nhau.
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Téngthé

CAu tric Vi

——D5iching =———A-G A-G-As A-G-Sp

Hinh 9. Gia tri cam quan i cét ctia cac loai mang khac nhau sau 12 ngay bao
quan.

Hinh 8 cho thiy CAR cta 6i cat tuoi ¢ boc mang so voi dbi
chimg ¢6 sw khac biét, gia tri CAR ciia cac mau déu cao hon so véi
d6i chimg. Sau 12 ngay bao quan thi cic mau 6i cat tuoi co boc
mang dat gid tri CAR cao hon 50% (mang A-G 51,2+5,66%, mang
A-G-As 58,9+6,23%, mang A-G-Sp 59,6+5,45% trong khi d6 ddi
chimg dat 43,6+3,67%. Diéu nay cho thiy hiéu qua cta mang co
b6 sung cao chiét rong ndu S. polycystum so v6i dbi chimg. Pong
thoi gid tri cadm quan vé mau, mui, Vi, chu trac va téng thé cua
miéng Oi cat tuoi phii mang A-G-Sp cho gi tri cam quan tot nhét
sau 12 ngay bdo quan (hinh 9). Do do, thoi gian khuyén nghi cho
san pham 6i cit twoi phit mang A-G-Sp 14 12 ngay.

4. Két luan

Nghién ctru tao 16p phi A-G-Sp 1én qua 6i cit twoi bing
dich tao mang alginate bd sung cao chiét rong ndu S. polycystum
cho thdy cac nong do alginate, ndng do cao chiét rong nau S,
polycystum khac nhau déu c6 anh huong dén WL, TSS/TA, Vit.C,
TPC va CAR. Nong d¢ alginate 1,5% va ty 1¢ cao chiét rong nau
S. polycystum 1a 2,0% dugc chon dé tao mang A-G-Sp phu 1én bi
cat tuoi thu dugc két qua: Thoi gian khuyén nghi cho san pham
la 12 ngay 6 nhiét do 5+2°C vai gia tri CAR 1a 59,6+5,45%; cac
gia tri WL, TSS/TA, Vit.C va TPC tuong ung 1a 11,23+0,52%;
4591; 159,4+3,34 mg/100 g va 99,5+£3,37 mg/100 g. Nghién ctru
nay ciing cho thdy hiéu qua ciia chit khang oxy héa tw nhién - cao
chiét rong nau S. polycystum so véi phu gia - acid ascorbic khong
khac biét & murc y nghia 95%.

LG1 cAM ON

Nghién ctru duogc tai trg boi Vién Cong nghé cao HUTECH,
Truong Dai hoc Cong ngh¢ TP. HO Chi Minh (ma so 2025.11.
KHUD).
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