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TOM TAT

Trong nghién clru nay, anh hwéng clia mang bao an dwgc (alginate va chitosan 0,125% w/v) l1én xoai “fresh cut”
trong tam ngay bao quan & 4°C dwoc danh gia. Cac khao sat bao gdm s thay ddi pH, tdng ham lwong chét ran
hoa tan, sy sut giam khéi lwong va sy phat trién cta vi sinh vat. Két qua thu dwoc cho thay tit ca ca cac thong
sé khado sat & cac mau déu ting trong sudt qua trinh bdo quan, trong d6 sw khac biét glua méu dbi chirng va
mau sk dung mang bao da dwgc ghi nhan. Gia tri pH va tdng ham Iucmg chét rén hoa tan & mau dbi chirng tang
cao dang ké SO VO mau s dung mang bao. Twong tw, i 1& sut giam khéi lwong 0 mau dbi chirng cho thay cao
hon so voi mau st dung mang bao dii sy khac biét khong cé y nghia gitka cac mau st dung mang bao. O khao
sat vé sw phat trién vi sinh vat trong xoai cho thay co sy tang truo’ng nhanh trong suot thoi gian bao quan. Mang
bao alginate va chitosan cho thay hiéu lam giam sy phat trién ctia ndm méc so v&i mau dbi chiing. Tuy nhién sw

khac biét nay khéng dwoc ghi nhan & khao sat vé tbng vi sinh vat hiéu khi. Két quéa nghién ctru cho thay, tiém
n&ng trng dung mang bao &n dwoc & ndng d6 thap Ién trai cay “fresh cut” cé yéu cau cao v& mat cdm quan.

Tir khéa: Alginate, bdo quan néng san, chitosan, mang bao an dwoc, xoai “fresh cut”.

MO PAU

Xoai (Mangifera indica L.), thudc ho Anacardiaceae va dwoc tréng & nhiéu noi trén thé gidi, déc biét 1a cac viing
nhiét d&i. Hién tai c6 hon 1.000 gléng x0ai trén toan thé gisi (Jahurul et al., 2015), trong do chau A 1a noi san
xuét chinh, v&i san lwong 34,6 triéu tan, déng gép khoang 74,30% san lwong xoai toan cau tiéu thu & cac nuwéc
hang d&u nhw My, Chau Phi va Chau Pai Duong (Ntsoane et al., 2019). Ngoai ra, xoai con la ngudn cung cap
quan trong cac vi chat dinh dwéng, vitamin va mét sb chéat khac (Jahurul et al., 2015). Xoai c6 thé dugc ché bién
v&i nhidu muc dich khac nhau nhwng nha hang va nguoi tiéu dung thuweng thich dang xoai cét lat dé thuan tién
cho viéc phuc vu va tiéu thu (Chien et al., 2007). Bén canh d6, cac dang trai cay “fresh cut” dang nhan dwoc rat
nhidu quan tdm nh& d3c diém twoi, ham lwong calo thap,... va la thanh phan co ban cla ché dd &n ubng lanh
manh (Raybaudi-Massilia et al., 2008). Tuy nhién, xoai ciing nhw nhiéu loai tréi cay twoi khac, sau khi thu hoach
thi xoai van duy tri qua trinh hé hp va thoat hoi nwéc dan dén suy gidam chat lwong, rat ngén thdi han s dung
(Duan et al., 2011). Do d6, viéc tim kiém phwong phap nhdm dam bao chét lwong cla xoai “fresh cut” trong qua
trinh bao quan la can thiét. Cé nhidu phwong phap bao quan da dwoc nghién ciru trong d6 trng dung mang bao
&n dwoc trong bao quan néng san va ca dbi véi dang trai cay “fresh cut” dang nhan dwoc nhidu sw quan tam.
Mang bao &n dwoc cho thay hiéu qua trong viéc han ché that thoat chét dinh dwéng, vitamin, hd hap sau thu
hoach... (Suput et al., 2015). C6 nhiéu vat lieu dwoc lwa cho lam mang bao &n dwoc trong dé alginate va
chitosan da dwoc chirng minh hiéu qua trong bdo quan néng san (Azarakhsh et al., 2014; Jongsri et al., 2016).
Tuy nhién,, danh gia hiéu qua bao quan xoai “fresh cut” tlr hai loai mang bao nay van chwa dwoc cc“)ng bé day du.
Vi vay, trong nghién clru nay vai tro cua hai loai mang bao alginate va chitosan trong viéc bao quan xoai “fresh
cut” dwgc danh gia théong qua céac théng sbé bao gom: tbng ham lwong chét ran hoa tan, sw thay ddi pH, khéi
lwong ciing nhw sy phat trién cla téng vi sinh vat hiéu khi va nAm men ndm méc.

NGUYEN LIEU VA PHUONG PHAP
Xoai Cat Chu va qua trinh bao quan

Xoai Cat Chu dwoc hai tai vuwdn thudc xd My Xwong, huyén Cao Lanh, tinh Bdng Thap. Nhirng trai xoai vé&i kich
thwéc va mau séc ddng déu, khdng co bat ky dau hiéu tén thwong co hoc hodc sw hu hai sé duoc chon. Xoai sé
dwoc rira sach v&i nwdc, sau do tién hanh got vo, cat lat. Cac mau xoai cat dwoc xir ly v&i mang bao dwoc theo
mo ta clia Azarakhsh va déng tac gia (2014), xoai dwoc nhing trong dung dich tao mang (chitosan 0,125% hoéc
alginate 0.125% w/v) trong hai phit sau d6 xoai dwoc 1y ra cher khé dbi véi trwéng hop mang bao chitosan hodc
nhuang tiép vao CaClz trong 5 phut va lay ra che khé dbi véi truérng hop mang Ca-alginate. Cac mau xoai sau d6
dwoc dwa vao cac hdp PE va bdo quan & 4°C. Cac mau dwoc phan tich sau mdi 2 ngay va trong subt 8 ngay
bao quan.
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Cdc phwong phap phéan tich
Téng chét rdn hoa tan va pH

Lay khoang 10 g xoai dem di nghién nhd, sau d6 tién hanh do gia tri pH va xac dinh ham lwong chét rn hoa tan
bang khuc xa ké.

Sw thay déi khéi lwgng

Cac mau duoc kiém tra khbi Iuong va so sanh va&i trong Iuo’ng cla trai cay ngay sau khi cét, xir ly bdng mang
bao. Phép do dwoc thwe hién ngay 0, 4, 8. Gidm khéi lwong clia xoai dwgc biéu thi bdng don vi phan tram.

Téng vi sinh vat hiéu khi va nAm men ndm méc

Lay 10 g dich xoai dworc tién hanh pha loéng trong nwéc muon sinh li & cac ndng do khac nhau. Téng so lwgng
vi sinh véat hiéu khi dwoc xac dinh béng phwong phap hop dé trén mai trwdng PCA, tong s6 lwong nam men -
ndm mébc dwoc xac dinh bang phwong phap hop trai trén méi trwdng DRBC. Két qud sé& dwoc biéu thj bang
Log CFU/g.

Xt ly théng ké

Cac nghiém thirc duoc 13p lai ba lan dé tinh gia tri trung binh, d6 léch chuén, két qua duoc trinh bay & dang gia
tri trung binh * gia tri sai sb. Danh gia sw khac biét co y nghia gira cac mau thi nghiém dwoc thuc hién bang
phwong phap thong ké ANOVA kiém dinh LSD v&i a= 0,05 trén phdn mém Statgraphics XV, tinh toan va thé hién
dd thi trén phan mém Sigmaplot 11.

KET QUA VA THAO LUAN
Sw thay déi pH va téng chét ran hoa tan trong qua trinh bao quan xoai

Sy thay ddi gia tri pH clia xoai sau khi xr ly mang bao va mau 60| ching déu tang trong subt thoi gian bao quan
xoai “fresh cut” & 4°C trong vong 8 ngay (Hlnh 1). Gia tri pH & mau déi chung tang twr 4,9 (ngay 0) tang lén thanh
5,95 (ngay 8) trong khi gia tri & mau mang bao dat 5,25 va 5,32 twong (ng voi mau mang bao alglnate va
chitosan (Hinh 1). Twong tw, gia tri tdng chat ran hoa tan & cac mau tang déu trong subt _qua trinh bao quén véi
gia tri ban d4u do dwoc tir 14,33 £ 0,58 t¢i 14,67 £ 1,15 tang 1én 16,33 1én 17,80 & cac mau trong khao sat. Tong
chét ran hoa tan & cac mau dbi chirng cao hon (p < 0 ,05) so mau sir dung mang bao trong khi sy khac biét gitra
cac mau s dung mang bao khéng dwoc ghi nhan (p > 0,05) (Hinh 1).

Sy thay déi gia tri pH va tbng ham lwong chét ran hoa tan trong xoai do sy chuyén hda cac chét trong qua trinh
bdo quan. Sy thay ddi a6 pH dwoc cho l1a do sw hinh thanh cta duong, axit,.. trong qua trinh chin (Srlnlvasa et
al., 2002). Sy gla tang lién tuc gia tri pH va tong ham lwong chét ran hoa tan sé thuc day nhanh qua trinh chin,
dan dén lam gidm thoi gian bao quan san pham Téng ham Iwo’ng chét rén hoa tan & mau xoai s dung mang
bao tang dan trong qua trinh chin nhwng van it hon so v&i mau doi chwng ro rang co lién quan dén tbc do glam
san xuét ethylene va hé hap (Jongsrl et al., 2016). Tucmg tw, bdo cdo cta Zhu va dong tac gia (2008) chi ra rang
I6p phu lam tri ho&n sy gla tang tong ham lwong chat ran hoa tan trong qué xoai. Két qua thu dwoc trong khao
sat nay cho thay, mau st dung mang bao (alginate ho&c chltosan) cho thay da tri hoan dwoc sy gia tang cla g|a
tri pH cling nhw tong ham Iuong chat rén hoa tan trong qua trinh bao quan xoai “fresh cut” (Hinh 1). Didu nay
gitip lam cham qua trinh chin ctia qua, giGp gia ting théi gian bao quan san pham.
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Sw thay déi khéi lwong trong qua trinh bao quan

Anh huéng cua diéu kién bdo quan t&i s sut gidm khéi lwgng cla xoai “fresh cut” dwoc trinh bay & Hinh 2. Két
qua thu dwoc cho thay, sw sut gidm khdi lwong clia xoai déu dwoc ghi nhan & tat ca cac mau trong khao sat. Ti 1é
sut gidm khéi lwgng & mau dbi chirng cao hon so véi mau sir dung mang bao, tuy nhién su khac biét nay khéng
c6 y nghia gitra cac mau tao mang sau 8 ngay bdo quan (p > 0,05). Su sut gidm khéi lweng qua trong qua trinh
bao quan d&c biét déi véi dang “fresh cut” dién ra nhanh hon (Azarakhsh et al., 2014). Do d6, viéc danh gia sw
gidm khéi lwong la rat quan trong dbi vaéi trai cay “fresh cut” trong qué trinh bao quan. Hernandez-Mufioz va déng
tac gia (2006) cho réng, mang bao hoat ddng nhw 1a mét hang rao chan hiéu qua ngan chin sy méat do &m va
lam gidm tinh trang mét nuéc va héo qua. Két qua thu dwoc trong nghién clru nay chi ra réng tat ca cac mau déu
glam khéi lvong khong c6 su khac biét (p > 0,05) gitra cac mau sau 8 ngay bao quan & 4°C. Piéu nay cé thé do
ndéng dd mang bao thap (0,125%) cho d6 day I&p mang bao méng dan dén sy khac biét so v&i cac mau dbi
chirng khdng cao.

Sw phat trién vi sinh vat trong qua trinh bao quan

Két qua khao sat vé sw phat trién cla vi sinh vat trong qua trinh bao quan xoai cho thdy, mat dé vi sinh vat & tat
ca cac mau khao sat déu tang trong sudt qua trinh bao quan (Hinh 2 va 3). O khao sat mat dd vi sinh vat hiéu khi
cho thdy mat dd vi sinh vat tdng nhanh tir 2,65 = 0,33 1én 4,55 + 0,30; tlr 2,67 + 0,13 Ién 4,25 + 0,21; va tw
2,40 + 0,33 1én 4,59 + 0,23 Log CFU/g tvong (g & mau doi ching; méu bao ph béng alginate va mau bao phu
béng chitosan (Hinh 3). Sy khac biét & cac mau v& mat do tdng vi sinh vat hiéu khi khong coy nghla (p > 0,05)
sau 8 ngay bao quan & 4°C (Hinh 3). Tuo’ng tw, & khao sat sw phat trién cta tdng nAm men va ndm méc ciing
cho thay s phat trién nhanh & cac mau khao sat tir 2,25 + 0,42 1&én 5,15 + 0,30; tir 2,05 + 0,20 1én 4,43 + 0,22;
va tir 2,18 + 0,30 1&n 4,23 + 0,22 LogCFU/g twong rng & mau ddi chirng; mau bao phu béng alginate va mau
bao phi bang chitosan (Hinh 4). Su khac biét gitta mau déi chirng va mau str dung mang bao duwgc ghi nhan
(p < 0,05), trong khi sy khac biét gilra hai loai mang algnate va chitosan la khéng c6 y nghia (p > 0,05).
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Khéc véi cac dang trai cay nguyén v, trai cay dang “fresh cut” [a méi trwdng thuan lgi cho vi sinh vat phat trién
do lwong dm va dwdng cao trén bé& mat cla chiing (Rojas-Graii et al., 2007). Vi vay, viéc kidm soat sw phat trién
cla vi sinh vat trong quéa trinh bao quan ddi 1a rat can thiét dic biét déi vai dong san phdm “ready to eat”. Cac
nghién ctu trwdc day cho thdy mang bao &n gilp kéo dai thdi gian bdo quan trai cay so véi ddi chirng. Mang bao
&n dwoc gilp tao ra mot I&p bao vé trén bé mat 1am thay déi thanh phan khéng khi bén trong clia qua dan dén
anh hwéng dén téc d6 tang trwdng clia vi sinh vat (Olivas, Barbosa-Cénovas, 2005). Nghién ctvu clia Savage va
Savage (1994) chi ra réng tao boc béng chitosan giam ty 1& nAm méc trong 12 tuan khi béo quén lanh & 5°C. Két
qua thu dwoc tr nghién ctru nay cho thay, mang bao &n dwoc alginate va chitosan & ndng do thap (0,125% w/v)
c6 thé lam gidm sw phat trién ctia nAm méc trong qua trinh bao quan xoai “fresh cut”. Khi tiép tuc gia tdng ndng
d6 clia mang bao an dwgc, hiéu qua lam lam sy gia tang cac chi tiéu trong khao sat tang Ién (di liéu khong trinh
bay trong bai bao). Tuy nhién, bén canh cac tiéu chi v& sinh héa, vi sinh thi cdm quan clGa san pham cé vai tro rat
quan trong, dat biét déi véi san phdm &n lién nhw xoai “fresh cut”. Vi vay, ndng do clia mang bao cin dam bao
giam thiéu téi dang anh hwéng cla ching t¢i cdm quan ctia san phdm. Két qua thu dwoc tir nghién ctru cho
thay, mang bao s+ dung alginate ho&c chitosan 0,125% (w/v) cho thay d& han ché sy trao déi chat clia xoai trong
qua trinh béo quan so véi déi chirng.
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KET LUAN

Két qua nghlen ctru cho thay, mang bao an dugc (alginate hodc chltosan) & ndng do thap (0 125% w/v) giup lam
cham cac qua trinh trao ddi chat trong sudt qua trinh bao quan glup lam tang gia tri cla san pham. Két qua
ngh|en ctu cho thay, tiém nang (rng dung mang bao &n dugc & ndng d6 thap I1én trai cay “fresh cut” cé yéu cau
cao vé mat cam quan.

TAI LIEU THAM KHAO

Azarakhsh N, Osman A, Ghazali HM, Tan CP, Adzahan NM (2014). Lemongrass essential oil incorporated into alginate-based
edible coating for shelf-life extension and quality retention of fresh-cut pineapple. Postharvest Biol Technol 88: 1-7.

Chien PJ, Sheu F, Yang FH (2007). Effects of edible chitosan coating on quality and shelf life of sliced mango fruit. J Food Eng
78(1): 225-229.

Duan J, Wu R, Strik BC, Zhao Y (2011). Effect of edible coatings on the quality of fresh blueberries (Duke and Elliott) under
commercial storage conditions. Postharvest Biol Technol 59(1): 71-79.

Hernandez-Mufoz P, Almenar E, Ocio MJ, Gavara R (2006). Effect of calcium dips and chitosan coatings on postharvest life of
strawberries (Fragaria x ananassa). Postharvest Biol Technol 39(3): 247-253.

Jahurul MHA, Zaidul ISM, Ghafoor K, Al-Juhaimi FY, Nyam KL, Norulaini NAN, Sahena F, Mohd Omar AK (2015). Mango
(Mangifera indica L.) by-products and their valuable components: A review. Food chemistry 183: 173-180.

Jongsri P, Wangsomboondee T, Rojsitthisak P, Seraypheap K (2016). Effect of molecular weights of chitosan coating on
postharvest quality and physicochemical characteristics of mango fruit. LWT 73: 28-36

Ntsoane ML, Zude-Sasse M, Mahajan P, Sivakumar D (2019). Quality assesment and postharvest technology of mango: A
review of its current status and future perspectives. Sci Hortic (Amsterdam) 249: 77-85.

Olivas Gl, Barbosa-Canovas GV (2005). Edible coatings for fresh-cut fruits. Crit Rev Food Sci Nutr 45(7-8): 657-670.
Raybaudi-Massilia RM, Mosqueda-Melgar J, Martin-Belloso O (2008). Edible alginate-based coating as carrier of antimicrobials
to improve shelf-life and safety of fresh-cut melon. Int J Food Microbiol 121(3): 313-327.

Rojas-Grau MA., Raybaudi-Massilia RM, Soliva-Fortuny RC, Avena-Bustillos RJ, McHugh TH, Martin-Belloso O (2007). Apple
puree-alginate edible coating as carrier of antimicrobial agents to prolong shelf-life of fresh-cut apples. Postharvest Biol Technol
45(2): 254-264.

Savage PJ, Savage SG (1994). The Effect of Coating Apples on the Quality of Stored Apples. Proceedings of the Nutrition
Society of New Zealand.

Srinivasa P, Baskaran R, Ramesh M, Prashanth KH, Tharanathan R (2002). Storage studies of mango packed using
biodegradable chitosan film. Eur Food Res Technol 215(6): 504-508.

Suput DZ, Lazié VL, Popovié SZ, Hromi§ NM (2015). Edible films and coatings — sources, properties and application, Food and
Feed Research 42: 11-25

Zhu X, Wang Q, Cao J, Jiang W (2008). Effects of chitosan coating on postharvest quality of mango (Mangifera indica L. cv.
Tainong) fruits. J Food Process Preserv 32(5): 770-784.

EFFECT OF EDIBLE FILMS ON THE EFFECTIVENESS OF "FRESH CUT"
MANGO PRESERVATION
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SUMMARY

In this study, the effect of edible films (alginate or chitosan 0.125% w/v) on "fresh cut" mango in eight days of
storage at 4°C was evaluated. The assays including pH value changing, total soluble solids, weight loss, and
microorganism growth. The results showed that all the evaluated values increased during storage, in which the
difference between the control sample and the sample using the edible films was noted. The pH values and total
soluble solids in control samples increased significantly compared to coating samples. Similarly, the weight loss
of mangoes in control samples was higher than coating samples though the difference was not significant. The
microorganism growth in the "fresh cut" mango increased rapidly during storage. Alginate and chitosan coating
showed slowing the total yeast-mold growth compared to the control samples. However, the same results were
not recorded in total aerobic mesophylls growth assay. The research results show that the potential of applying
edible films at low concentrations to "fresh cut" fruit with ensuring the sensory request.

Keywords: Alginate, chitosan, edible film, fresh cut mango, fruit preservation.
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