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Tom tit

Bao bi bdo qudn déng mét vai tro quan trong trong nganh cong nghiép thwe pham véi muc dich
dam bdo cho thie pham van giit doc chdt leong khi dén tay nguoi tiéu dimg. Viéc sir dung cdc bao
bi bio quan tir nhiea tong hop nhuw hién nay dang gdy ra nhiéu tranh cdi vi tao ra mét lwong dang ké
rdc thai nhya, mang lai ganh nang cho moi truong. Xu hudng sur dung cdac bao bi bao quan tir nguon
goc sinh hoc dwoc phdt trién manh mé trong nhitng ndm gan day nham tao ra mot sw thay thé bén
vitng va than thién véi méi truong hon. Tuy nhién, viéc sit dung cdc bao bi sinh hoc dang d6i mdt voi
mot sé thach thire nhwe dé bén co hoc thcfp, ddc tinh rao can kém va do nhay cam cao voi diéu kién
béo qudn. Cdc cong trinh nghién ciru trong va ngoai nudc vé viéc két hop cong nghé nano véi bao bi
sinh hoc trong linh viec thuc phcfm ddc biét trong bao bi bio qudn, cho thdy nhiéu loi ich vieot tréi
giip dam bao dwoc dé twoi va chat lwong thwe pham, kéo dai thoi han su dung, giam dang ké ti 1¢
thwee pham hie hong trong qud trinh bdo qudn va vin chuyén trén mét sé logi trai cdy tuoi. Day la
mét trong nhitng co so dir liéu quan trong cho cdc cong trinh nghién ciru tiép theo vé da dang héa
bao bi sinh hoc tai Viét Nam.
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Abstract

INTRODUCTION OF NANOCOMPOSITES AS BIOLOGICAL PACKAGING AND

PRESERVATION EFFECT ON SOME FRESH FRUITS

Food packaging plays an important role in the food industry with the main purpose of ensuring
food quality until consumption. Currently, using synthetic polymers as food packaging is leading to
a lot of arguments because it generates a significant amount of plastic waste, causing a burden to the
environment. Recently, the trend of using biodegradable packaging based on natural resources has
grown strongly to create a more sustainable and eco-friendly alternative. However, using natural
biopolymers as packaging materials is facing some challenges such as low mechanical strength, poor
barrier properties, and high sensitivity to storage conditions. Domestic and foreign research projects
on combining nanotechnology with biological packaging in the food field, especially preservation
packaging, obtains many outstanding benefits in ensuring the freshness and quality of foods,
extending shelf-life, and reducing spoiled food during storage and transportation of some types of
fresh fruit. This is one of the important databases for further research on the diversification of
biological packaging in Vietnam.

1. Pit van dé

Theo bao cdo, trén toan thé gidi ghi nhan hon 20 triéu ca tr vong nguyén nhan do cac bénh do
vi khuan 13y truyén qua thuc pham mdi nam (Samah va nnk., 2023). Vi vay, viéc dam bao cho nguoi
tiéu dung khong bi bat ky t6n hai nao t6i sirc khoé trong qua trinh bao quan va tiéu thu thuc pham tré
thanh muc tiéu chinh trong van d& an toan thuc phdm. Ngoai ra, viéc bao quan dung cach con gitp
thue phim han ché t6n that do hu hong trong qua trinh bao quan va van chuyén trude khi dén tay
nguoi tidu dung, dong thoi giam thiéu ganh nang cho méi truong.
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Ngay nay, cting véi su phat trién cua xa hoi va nhu cau thiét yéu ciia cudc séng, van dé an toan
thuc pham luén dugc lwu tim, trong d6 bao bi thuc pham dong mét vai trd quan trong trong viéc bao
quan chit lugng va kéo dai thoi han sir dung cua thuc pham bang céch bao vé ching khoi cac tac dong
tir moi truong, hod hoc va vi sinh vat trong qua trinh bao quan va van chuyén. Hon 25% san luong
thuc pham bj that thoat do hw héng gay ra béi vi sinh vat dan dén mot luong lang phi dang ké thuc
pham mdi nam (Fatemeh va nnk., 2022). Do do, vai trd ciia bao bi bao quan 1a vd ciing cén thiét dé
ngdn ngura va han ché sy hu hong thuc pham xay ra tir thoi diém déng gbi dén IGc tiéu thy. Tuy nhién,
Ngoai yéu cau chat lugng thuc pham bao quan dugc dam bao, cac loai bao bi thuc pham doi hoi khong
gay doc hai cho co thé con ngudi va huy hoai méi trudng. Céc loai bao bi thuc pham truyén théng cha
yéu duoC san xuat tir polyethylene (PE), polypropylene (PP), polystyrene (PS) hodc polyethylene
terephthalate (PET), chiém hon 90% tong san luong nhwra ding trong dong goi va tao ra 50- 70% lugng
réc thai nhya ra moéi truong (Roland va nnk., 2017; Hafiz va nnk., 2022). Day la cac polymer tong hop
c6 tinh chét co hoc va do bén cao, mang lai hiéu qua bao quan cao (Fatima va nnk., 2020; Maria va
nnk., 2021). Tuy nhién, cac polymer nay khdng cd kha nang phan huy sinh hoc, thuong dugc xu ly
bang cach chdn 1ap hodc dét. Theo wéc tinh, nganh thyc pham déng gdp khoang 22% tong lugng khi
phat thai nha kinh, trong d6 réc thdi tr bao bi gop phan khong nho gay nén hi¢u ung nha kinh va 0
nhiém moi truong (Liuying va nnk., 2018). Ngoai ra, viéc tiép xdc truc tiép véi thuc pham 1au dai theo
thoi gian c6 thé gay ra cac tac dong doc hai tiém an dén stc khoé con nguoi (Maria va nnk., 2021).
Do d6, xu hudng str dung mang bao bi sinh hoc tir nguén nguyén liéu thién nhién thay thé cho mang
boc truyén théng dé an toan sic khoé va than thién véi moi trudng hon ngay cang ting va thu huat
nhiéu sy quan tdm cua c&c nha nghién ciru ciing nhu cac doanh nghiép trong va ngoai nudc. Tuy nhién,
nhuoc diém chung cua ching 14 tinh chat co hoc, 6 bén nhiét, dac tinh rao can kém va chi phi san
XUét cao hon so véi cac bao bi polymer truyén thng (Samah va nnk., 2023; Maria va nnk., 2021).
Nhiéu nghién cau chiing minh rang viéc két hop vat lidu nano dé tao ra bao bi sinh hoc nanocomposite
c6 thé nang cao hiéu qua bao quan cia bao bi thuc pham, tang thoi han st dung ma khdng 1am thay
d6i mui vi, gi tri dinh dudng cling nhu dic tinh vat Iy cia thuc pham (Vivek va nnk., 2018).

Xét riéng vé mat hang trai cay, Viét Nam nam trong d6i khi hau gié muia nén ching loai va san
luong trai cdy rat phong phi va da dang. Tuy nhién, viéc dam bao chat luong trai trong qua trinh bao
quan va van chuyén 14 mot trong nhiing thach thirc 16n do hiéu qua bao quan sau thu hoach chua cao.
Trai rat dé bi hu hong do su va déap vat 1y trong qua trinh thu hoach, van chuyén ciing nhu chiu cac
tac dong tir bén ngoai nhur vi sinh vat, nhiét do, do am... trong qua trinh bao quan lam giam chat luong
trai khi dén tay nguoi tiéu dung. Hién nay, cac ché pham mang bao trén thi truong phan 16m ¢6 ngudn
gde tr nude ngoai va trong thanh phan ciia ching déu chira sap, véi muc dich chii yéu kiém soét duoc
su mat nudc, bién 601 mau sic va ting do sang bong cho trai cdy (Hoang Quang Binh va nnk., 2022).
Vi vy, trong bai viét niy nhom tac gia s& gidi thidu vé dac diém cua cac loai bao bi sinh hoc c6 nguén
gdc tir thién nhién, tinh ning va hiéu qua bao quan cia cac loai bao bi nay trén mot s loai trai cay
twoi khi két hop v6i vat 1iéu nano da duoc nghién ctru, gop phan cho co s dif liéu ciia cac cong trinh
nghién ctru tiép theo vé da dang hoa va phat trién bao bi sinh hoc tai Viét Nam.

2. Phwong phap nghién ciru

Bai viét duoc thyc hién dya trén viéc phan tich tong hop tir cac nghién ctru tong quan, nghién
ctru thyuc nghiém vé polymer sinh hoc, vat li¢u nano va sy két hop gitra hai loai vat liéu nay trong ing
dung 1am bao bi bao quan thyc pham. Ngoai ra, bang phwong phap quy nap tir cac cong trinh nghién
ctru ¢6 lién quan, dic tinh va hiéu qua bao quan cua bao bi sinh hoc khi két hop véi vat liéu nano
khao sat trén mot s6 loai trai cdy tuoi di duoc dé cap trong bai viét nay.

3. Két qua nghién ciru
3.1. Téng quan vé polymer sinh hoc ieng dung trong mang boc béo qudn thwe phim
~ Tuong ty nhu bao bi bao quan tir polymer tong hop, bao bi bao quan tir polymer sinh hoc goi
tat 1a bao bi sinh hoc 1a 16p vat li€u bao phu bén ngoai thuyc pham véi muc dich bao v¢ thyc pham
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tranh bi hu hong trong qua trinh bao quan va van giit dugc chat luong khi dén tay nguoi tiéu dung.
Xu hudng tmg dung bao bi bao quan thyc pham di tir cac polymer sinh hoc tu nhién nhu polysaccarite,
protein, lipid dang phét trién manh mé trong nhitng nam gan day. Pac diém chung cta cac polymer
sinh hoc nay la kha nang phan huy sinh hoc va tinh tuong thich sinh hoc cao, khong gay ddc hai va
than thi¢n v&i moi truong.

Polysaccarite

Polysaccarite 1a ngudn nguyén liéu doi dao trong ty nhién, c¢6 tinh rao can oxy, dau va mui tdt
cung véi dac tinh chiu lyc tuyét voi nho vao cAu trac lién két hydro chat ché cua ching. Céc
polysaccarites 14 ngudn nguyén li¢u than thién v61 méi truong, khong doc hai, o kha nang phan huy
sinh hoc va tuong thich sinh hoc tét. Tuy nhién, phan 16n cac polysaccarite c6 tinh ua nudc nén ing
dung cua chung s€ bi han ché trong diéu kién c6 d6 am cao (Pooja va nnk., 2019). Dua trén nguon
gdc, polysaccarite dugc phan thanh bdn loai chinh 14 polysaccarite tir thuc vat, dong vat, tao bién va
vi sinh vat (Lokesh va nnk., 2021).

Pectin 1a mot polysaccarite ¢ ngudn gdc tir thuc vat, duoc chiét xuat chil yéu tir vo cam quyt
va ba tao. Ngoai kha ning phan huy sinh hoc va twong thich sinh hoc tdt, pectin 13 nguyén lidu c6 thé
an duoc va c6 cac dic tinh Iy hoa linh hoat nhu su tao gel, tinh thAm khi ¢ chon loc...(Paula va nnk.,
2013). Cellulose ciing 1a mot polysaccarite dugc sir dung phd bién trong mang boc thyc pham. Chiing
dugc str dung rong rii trong cac ing dung thyc phadm nhu chét 1am dic va tao gel, chat on dinh va vat
lidu dong goi (Fatemeh va nnk., 2022). Cellulose va cac din xuat c6 tinh chat co 1y va kha ning chiu
nhiét cao, tuy nhién nhugc dlem ctia chiing 13 d6 hap thu nudc cao va dac tinh bam dinh bé mit thap
Tinh bot ciing la mot trong nhirng polysaccarites ngudn gdc thyc vat duoc nghién ciru su dung nhiéu
trong linh vyc bao bi thue pham Tuong ty nhu cac polysaccarites khac, tinh bot 1a ngudn nguyén liéu
san c6 voi chi phi san xudt thap, an dugc, khong doc, khong mui vi va co dic tinh tao mang t6t. Tuy
nhién, mot s6 han ché khi str dung tinh bot lam vat liéu dong g6i 1a tinh nhay cam véi nude, dic tinh
rdo can kém va tinh bén nhiét khong cao (Fatemeh va nnk., 2022).

Pai dién cho polysaccarites tir ngudn gdc dong vat duoc sir dung phd bién trong linh vyc bao bi
thye pham c6 thé ké dén chitosan. Chitosan 13 san pham cua qué trinh deacetyl hod chitin, 1a nguén
nguyén li¢u khong doc hai voi dédc tinh tao mang tuy€t voi. Ngoai ra, chitosan la polysaccarite tu nhién
duy nhét c6 dugc hoat tinh khang khuén chong lai vi khuén, ndm va nim men (Ruchir va nnk., 2020).
Nho vao dic tinh khang khuan va khang nim vén co, chitosan trg thanh vat lidu tiém nang trong linh
vuc bao bi dong gbi nham kéo dai hon thoi gian bao quan thyc pham. Tuy nhién, ¢ 6n dinh ciia chitosan
anh huong nhiéu bai pH va dé bi oxy hoa bdi cac goe tu do cling nhu tinh chat co hoc, dd bén nhiét va
dic tinh rao can kém cua chitosan lam cho chiing bi han ché st dung trong nhiéu tng dung.

Alginate ciing 1a mot trong nhiing polysaccarite dugc nghién ctru nhiéu trong linh vuc thuc
pham, bao gdm cac monomer D-mannuronic va L-guluronic dugc chiét xuét tir tao nau. Alginate
khong doc, an duge, wa nude va ¢ dic tinh tao mang tét. Tuy nhién, viéc tmg dung alginate lam vat
lidu dong g6i thuc pham con han ché do dic tinh khang khuan, chdng tia cyc tim va tinh chdng thdm
kém cua chung (Fatemeh va nnk., 2022).

Protein

Protein la mét trong nhiing polymer sinh hoc quan trong, dugc phan loai theo ngudn gdc tir
thyc vat va dong vat. Protein co6 nguén goc thyuc vat co thé ké dén nhu wheat gluten, soy protein, zein
protein... dugc sir dung nhiéu hon do dic tinh sin ¢ va chi phi san xuét thap. Protein c6 ngudn gdc
dong vat nhu gelatin, collagen, casein va whey protein. Trong do, gelatin la protein thu duoc tir qua
trinh thuy phén collagen dugc s dung phd bién do ngudn nguyén liéu sdn c6, khong mui, chi phi san
xuat thap, tinh linh hoat va kha ning tao mang tot. Mang tu gelatin khong chi dong vai tr6 la rao can
t6t dbi v6i oxy, khi carbon dioxit va cac hop chat dé bay hoi ma con c¢6 kha nang hoat dong nhu mot
chat mang tot (Adilah va nnk., 2021).

Nho vao dic tinh co hoc tét, khong doc hai va ngudn nguyén liéu phong phii, protein tro thanh
vat liéu dong goi day hira hen trong linh vuc thuc pham, mang lai d0 an toan cao va hi€u qua vé kinh
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té. Tuy nhién, han ché chung ctia cac protein 1a tinh wa nudc dan dén do nhay cao véi hoi am va dic
tinh can hoi nudc kém (Fatemeh va nnk., 2022; Fatima va nnk., 2020).

Lipid

Lipid duogc chiét xuat tir nhiéu ngudn khac nhau nhu thue vat, dong vat hodc con trung, trong
d6 cac hop chat glyceride va sap dugc st dung chu yéu trong ché tao mang bao thyc pham. Cac chét
ndy c6 dac tinh chéng 4m tuyét voi do céu trac phéan tir khong phan cuc din dén tinh ky nuéc cao,

ddng thoi tao nén do béng cho mang, tuy nhién cac mang chi tir lipid thuong qua gion (Fatemeh va
nnk., 2022; Furkan va nnk., 2017).

Pectin

Cellulose

Thue vat

Tinh bt

Gum arabic

Chitin

Pong vat

Chitosan

Polysaccarite

Alginate

Tao bién Agar

Carrageenan

A4

Pullulan

Vi sinh vit Gellan gum

Xanthan sum

Hinh 1. Phan loai polysaccarite theo nguon géc

Nhin chung, viéc sir dung nhiing polymer sinh hoc tir nguon gdc thién nhién 1a mot giai phap
day hira hen dé tao ra 16p mang bao bao quan thuc pham khéng doc hai va co thé an duoc. Tuy nhién,
chi sir dung riéng 1& timg loai polysaccarit, protein hay lipid 1a khong du dé tao ra 16p mang pha c6
thé dap Gmg duoc dong thoi tinh chét co hoc, dic tinh rao can va cac tinh ning khac ctia mang.

3.2 Dac tinh cua mang boc sinh hoc nanocomposite

Mic du bao bi sinh hoc ¢6 ngudn gdc tir thién nhién than thién véi moi trudng va khong gdy doc
hai t61 strc khoe con nguoi, tuy nhién ching chwa duge s dung rong réi trong dong goi thuc pham do
han ché vé dic tinh cia mang dan dén hiéu qua bao quan khong cao. Pé tang hiéu qua bao quan cua
bao bi sinh hoc ciing nhu tinh canh tranh so vo1 bao bi polymer truyén thong, cong nghé nano duogc két
hop manh mé trong nhitng nim gan day véi myc tiéu tao ra bao bi sinh hoc nanocomposite véi cac dic
tinh duoc cai thién, déng thoi tan dung dugc cac dic tinh san c6 cua vat liéu nano. Nhiéu nghién clru
da thanh cong két hop hat nano kim loai va nano oxit kim loai trong ché tao bao bi sinh hoc dé tang co
tinh clia mang, tir 46 gitip cai thién dugc hi¢u qua bao quan (Aisha va nnk., 2023).

3.2.1. Nano kim loqi

Hat nano kim loai két hop véi cac polymer sinh hoc tao ra vat liéu mang nanocomposite da dugc
chimg minh c6 thé cai thién duoc tinh chit va d6 bén ctia mang polymer, dong thoi phat huy duoc cac
dac tinh cta hat nano, dong vai tro then chét trong viéc bdo v¢, bdo quan va kéo dai thoi han stir dung
cua thuc phém. Mot s6 loai hat nano kim loai di dugc nghién ctru va két hop thanh cong trong ché tao
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mang boc sinh hoc ¢6 thé ké dén nhu nano bac (AgNPs), nano dong (CuNPs) hodc hop kim cua ching.
Nano bac tir 1au duoc biét dén vai tinh chat quang va c6 déc tinh khang khuin manh nhét trong s6 cac
cation kim loai, trong khi nano dé)ng thé hién hoat tinh khéang khuén, khang nam cao va duge uvu tién
str dung do gi4 thanh ré hon. Viéc két hop cac hat nano kim loai trong mang bao polymer sinh hoc thé
hién nhimg tinh ning vuot trdi so voi mang polymer nguyén chat, cing véi hoat tinh khang khuan,
khang ndm cua ban than cac hat nano giup ting hiéu qua bao quan nhu thé hién ¢ Bang 1. Hon nita,
hinh dang va kich thudc khac nhau cac hat nano dwoc chirng minh c6 anh huéng dén tinh chat co 1y,

dic tinh can tia UV ciing nhu hoat tinh khang khuan cia ching (Yage va nnk., 2019).

Bing 1. Pdc tinh ciia mang polymer sinh hoc két hop hat nano kim logi

Nano Polymer Ham lugng Pic tinh ctia mang Hoat tinh khang Trich din
kim sinh hgc NPs (%) khuan
loai
AgNPs | Natri 1,0-5,0 - Tang d6 bén kéo Staphylococcus aureus, Xinyu va
alginate - Cai thién tinh thAm hoi nuéc, dic | Escherichia coli nnk., 2021;
tinh can tia UV Nusrat va
- Tang cudng dic tinh chdng oxy hoa nnk., 2021
AgNPs | Pectin - - Tang d6 bén kéo Escherichia coli, Nadjat va
- Céi thién tinh thdm hoi nude Salmonella nnk., 2021
Byphimurium
AgNPs | Carboxylm 2,0 - Tang d6 bén kéo Staphylococcus aureus, Yadollah va
ethyl - Cai thién dic tinh can tia UV Escherichia coli nnk., 2019
cellulose - Giam d6 hép thu 4m
CuNPs | Hydroxypr 0,5-5,0 - Ting d6 bén kéo va do gidn dai khi | Staphylococcus aureus, Saeideh va
opyl duat Staphylococcus nnk., 2014
methylcellu - Cai thién d6 bén ctia mang epidermidis, Bacillus
lose - Cai thién tinh thAm hoi nuéce cereus, Escherichia coli,
(HPMC) Enterococcus faecalis,
Salmonella,
Pseudomonas
aeruginosa
CuNPs | Chitosan/S - - Tang d0 bén kéo (118,78%) va do - Kuang va
oy protein dan dai khi dut (74,93%) nnk., 2017
isolate - Ting d6 bén nhiét
- Cai thién tinh thdm hoi nude
Ag-Cu | Guar gum 0,5-2,0 - Tang d day mang Listeria monocytogenes, Yasir va
alloy - Tang do bén kéo (23,7 MPa), giam | Salmonella typhimurium | nnk., 2017
NPs d6 dan dai khi dut (23,5%)
- Tang d6 bén nhiét
- Cai thién dic tinh can tia UV
- Cai thién dac tinh rao can oxy
Ag-Cu | Gelatin 2,0 - Tang d day mang Listeria monocytogenes, Yasir va
alloy - Tang d6 bén kéo, giam d6 gian dai | Salmonella enterica sv | nnk., 2017
NPs khi dut thyphimurium
- Cai thién dac tinh can tia UV
- Tang d6 bén nhiét

3.2.2 Nano oxit kim loqi

Tuong tu nhu hat nano kim loai, mot s6 loai nano oxit kim loai cling dugc nghién curu va két
hop voi cac polymer sinh hoc nham tao ra 16p mang boc nanocomposite voi cac dic tinh duoc cai
thién. Trong cic nano oxit kim loai, nano ddng (II) oxit (CuO), k&m oxit (ZnO) va titan dioxit (Ti02)
dugc str dung phd bién nhu chat don gia cuong cho mang boc polymer sinh hoc nho vao tinh 6 6n dinh
nhiét cao va hoat tinh khang khuén, khang nim ty nhién ciia ching. Nano CuO dugc biét dén véi dic
tinh khang khuan, khang nam pho rong va kha ning oxy hoa khir manh, trg thanh vat liéu diét khuan
hap dan tmg dung trong cac bao bi hoat tinh vi c6 hiéu qua cao chdng lai cac loai vi khuan gay bénh
khac nhau (Aisha va nnk., 2023). Nano ZnO véi dién tich bé mit 16n, do din nhiét cao, do két tinh
va kha nang hap thu quang hoc cao ¢ viing UV ¢6 loi cho twong tac véi vi khuan. Ngoai ra, nano ZnO
dugc Cuc quan 1y Thuc phim va Duoc pham Hoa Ky (FDA) danh gia 1a vat liéu an toan co thé tng
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dung trong linh vuc thuc pham va duoc phégn (Maria va nnk., 2021). Nano TiO; la oxit kim loai c6
gia thanh ré véi d¢ on dinh hod hoc cao, thé hién hoat tinh xtc tadc quang va kha nang tuong thich
sinh hoc (Maria va nnk., 2021; Xiaodong va nnk., 2017).

Ngoai ra, mdt $6 loai hat nano oxit kim loai khac it phé bién hon nhu nano MgO (Silva va nnk.,
2017), nano graphene oxit (GO) (Adilah va nnk., 2021) hay nano silicon dioxit (SiO») (Dattatreya va
nnk., 2017; Nasser va nnk., 2020) ciing dugc két hop trong mang boc sinh hoc vi thé hién duoc nhiéu
tinh nang thu vi nhu tinh chét quang va dién, dac tinh rao can UV, hoi am va khi tot cung voi kha
nang tuong thich sinh hoc cao.

Bing 2. Pdc tinh ciia mang polymer sinh hoc két hop hat nano oxit kim logi

Nano oxit kim loai | Polymer | Ham lwgng NPs Dac tinh ciia mang Hoat tinh Trich dén
sinh hgc (%) khang khuin
Montmorillonite/CuO | Chitosan 1,0-5,0 - Cai thién d6 bén kéo (tang | Staphylococcus | Afsaneh va
(MMT/CuO NPs) 58,5%) va d¢ dan dai khi dut | aureus, Bacillus| nnk., 2017
(tang 52,4%) cereus,
- Cai thién d6 thAm hoi nudc | Escherichia coli,
(giam 55%) va oxy (giam |Pseudomonas
32%) aeruginosa
ZnO NPs Chitosan 0,5-2,0 - Tang d6 déo mang - Victor va
- Tang 36 dan dai khi dut, nnk., 2021
giam d6 bén kéo va modulus
- Duy tri déc tinh rao can oxy
va hoi nudc
- P truyén qua khong thay
ddi, duy tri dugc déc tinh can
tia UV
ZnO NPs Gelatin - - b6 day mang tang, d6 cung | Listeria Shiv va
giam monocytogenes, | nnk., 2015
- Po bén kéo va moldulus | Escherichia coli
giam nhe, d¢ gian dai khi dat
tang
- Cai thién dac tinh cén tia
uv
- Tang d6 bén nhiét
ZnO NPs Chitosan/ 2,0-4,0 - Tang d6 gian dai khi dut Escherichia coli, | Santosh va
Gelatin - Cai thién 3o bén nhiét Staphylococcus | nnk., 2020
- Cai thién hinh thai bén mat | aureus
va tinh ddng nhét ctia mang
ZnO NPs Pectin/Alg 0,5-5,0 - Tang do bén kéo (191,4%), | Aspergillus Thi Minh
inate do6 gidn dai khi dut (169,8%) | niger, Phuong
- Cai thién d6 thAm hoi nudc | Colletotrichum Ngo va
va OXy gloeosporioides, | nnk., 2020
- Cai thién ddc tinh can tia | Escherichia coli,
uv Saccharomyces
cerevisiae
Cellulose Chitosan/P 0,5-5,0 - Cai thién do bén kéo (tang | Salmonella Susan va
nanocrystal/ZnO VA 178%) va modulus (tang |choleraesuis, nnk., 2014
(CNC/ZnO NPs) 135%) Staphylococcus
- Tang d6 bén nhiét aureus
- Tang dac tinh can tia UV
Ag/CuO/ZnO Carboxyl 1,3/0,3/0,3 - Tang d6 bén kéo Staphylococcus | Yadollah va
methyl - Cai thién dic tinh can tia | aureus, nnk., 2022
cellulose uv Escherichia coli
- Giam d¢ hap thu am
TiO2 NPs Chitosan 0,01-0,05 - Cai thién d6 bén nhiét Staphylococcus | Xiaodong
aureus, va nnk.,
Escherichia coli, | 2017; Yage
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- Tang do bén kéo (89,64%)
va do gian dai khi dat
(69,21%)
- Tang cuong tinh wa nudc
clia mang

Candida

albicans,
Aspergillus niger

va nnk.,

2020

TiO; NPs

Tinh bot

1,0-5,0

- Giam 36 day mang

- Giam do bén kéo va
modulus, ting d¢ gian dai khi
dut

- Giam d6 thdm hoi nudc

Vahid va
nnk., 2017

NPs

TiO>@Si0, core-shell

Zein
protein

1,5

- Tang d6 day mang
- Tang do bén kéo, do gian
dai khi dut giam

Dattatreya
va nnk.,
2017

- Giam d6 tham hoi nuéc
- Cai thién d6 bén nhiét
Chitosan/P 0,5-5,0 - Tang d6 bén kéo va do gidn | Staphylococcus | Nasser va
VA dai khi dut aureus, nnk., 2020
- Giam d6 thdm hoi nu6c va | Escherichia coli
khi
- Tang d6 bén kéo (86%) va -
modulus (38%)

- Cai thién dac tinh cén tia
cuc tim

- Giam d6 thim hoi nuée (27
—32%)

- Cai thién tinh chdng chay
(VO theo UL-94)

- Giam d¢ day va d6 hoa tan -
cua mang

- Tang d6 bén kéo (34%) va
modulus (76%)

- Giam d¢ thdm hoi nudc

- Cai thién dac tinh cén tia
UV va anh sang

ZnO@SiO, NPs

MgO NPs Chitosan 0,5-10,0 Silva va

nnk., 2017

Adilah va
nnk., 2021

Graphene oxit (GO) Gelatin 2,0

3.2.3. Hiéu qua bao quan cua mang boc sinh hoc nanocomposite trén mot so loai trai cay twoi

Trong nhiing nim gan day, (101 Vo1 viéc bao quan trai cay tuoi, nhiéu cong trinh nghién ciru da
s dung mang boc sinh hoc ¢o ngudn gdc chi yéu tir polysaccarite va protein, trong d6 thuong két
hop thém mot s6 loai hat nano kim loai va oxit kim loai tir Ag, Cu, Zn dé khao sat kha nang tang
cuong hiéu qua bao quan cua trai.

Sun va cong sy (Xinyu va nnk., 2021) tong hop hat nano bac (Ag) bang phuong phap khir hoa
hoc v6i chat khir 1a chiét xudt tir vo trai kiwi va dugc két hop voi natri alginate (SA) dé ché tao mang
boc bao quan qué cherry tuoi. Mang bao thé hién d6 bén kéo cao, c6 kha ning chdng hoi nudc va dic
tinh can tia cuc tim tbt. Ngoai cai thién dugc ddc tinh co hoc ciia mang, viéc thém nano bac vao mang
thé hién dic tinh khéang khuén 15 rét trén hai chung khuan Staphylococcus aureus va Escherichia coli.
Két qua khao sat & diéu kién bao quan 25°C va dd 4m 50% cho thay qua cherry boc bang mang SA@Ag
van giit dugc d¢ tuoi sau 8 ngay, ti 1¢ trai hu it hon so véi truong hop khong sir dung mang bao quén.

Hat nano oxit kém (ZnO) duogc két hop trong mang chitosan/gum arabic (CH/GA) dé khao sat
hoat tinh khang khuan va hiéu qua bao quan trén qua chudi. Két qua cho thiy & dleu kién bao quan
khao sat (35°C, 6 am 54%), qua chudi duoc phu bang mang CH/GA@ZnO van giir dugc bé mit
twong ddi min, d6 cimg va trong luong qua van dugc giit lai sau 17 ngay bao quan, ching t6 16p phi
mang CH/GA@ZnO lam cham dang ké qua trinh chin ctia qua (Duc va nnk., 2021). Nghién ciru cia
Kanika va nnk., 2022 so sanh hiéu quéd bao quan giira hai loai mang chitosan va natri alginate c6 gia
cuong nano ZnO voi ham lwong nhu nhau trén trai cam. Két qua cho thay ca hai loai mang déu kéo
dai thoi han stir dung qua 18n téi 20 ngay & 4°C, trong d6 qua dugc xir Iy bang mang CH@ZnO cho
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hiéu qua bao quan té:c nhat. Nano ZnO ciing dugc chirng minh hiéu qua bao quan trén mot sb loai trai
cay nhi¢t déi pho bién khac nhu xoai (Bayu va nnk., 2018), thom (Indra va nnk., 2021).

Tuong ty nhu chitosan, gelatin cling 1a mot vat liéu tiém ning trong ché tao mang bao bao quan.
Gvozdenko va nnk., 2022 diéu ché mang gelatin (GE) c6 chira hat nano CuO va khao sat kha ning
bado quan trén dau tay va ca chua. Dung dich GE@CuO c6 d6 on dinh cao, & néng d0 2,5x107 mol/L
cho hoat tinh diét ndm cao duoc thu nghiém trén ba ching nam Mucor racemosus, Geotrichum
candidum va Penicillium digitatum. Dbi v6i cac mau dau tay va ca chua ddi chimg, qua bi hu hong
sau 4 ngay, trong khi d6 cac mau trai dugc xir 1y voi dung dich GE@CuO bang phuong phap nhing
van dat duoc do tuoi sau 7 ngay bao quan, chimg to sy c6 mat cua hat nano CuO gop phan e ché
qué trinh sinh san cta vi khudn va nim, tir 6 gitip kéo dai thoi gian bao quan. Ngoai ra, v6i su ¢o
mit cta hat nano Titan, mang GE@CuO gia ting duoc hoat tinh khang khuan nhiam kéo dai hon thoi
gian bdo quan cua ca chua (Balwinder va nnk., 2021).

Ngoai ra, mot s6 loai hat nano oxit kim loai khac nhu’,w TiO, (Xiaodong va npk., 20’1 7), Si02
(Hazem va nnk., 2022; Shengyou va nnk., 2013) cling cho thay hi¢u qua bao quan tot khi két hop véi
chitosan 1am mang boc bdo quéan cho céc loai trai cdy khac nhau nhu nho dé, xoai, nhan.

Bdng 3. Hiéu qua bao quan cua mang boc sinh hoc nanocomposite trén mot so loai trai cay twoi

Nano | Ham Polymer |Piéu kién lwvu| MAu déi chirng Mang boc polymer Mang boc Trich déin
lwgng | sinh hoc triv (khong st dung mang nguyén chit nanocomposite
Nhiét | D boc)
do (°C)| 4m

(%)

0 ngay 0 ngay Xinyu va
.. nnk., 2021
Ag NPs | 4,0 mg [Natri alginate] 25 50 -
ZnO Chitosan/ DM‘C D. La
0,5% . 35 54 va nnk.,
NPs Gum arabic 2021

Sau 17 nga Sau 17 nga
Sau 17 ngay au 17 ngay au 17 ngay
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ZnO 0 . "V Indrava
NPs 1,0% Chitosan 25 65 | unk., 2021
Sau 15 ngay
ZnO —_ Kanika va
NPs 0,5 g/L [Natri alginate|] 4 70 k., 2022
Sau 20 ngay Sau 20 ngay Sau 20 ngay
ZnO . Kanika va
NPs 0,5¢g/L | Chitosan 4 70 k. 2022
Sau 20 ngay Sau 20 ngay Sau 20 ngay
Zn0O 0 0 ngay Bayu va
NPs 1,0% |Carrageenan| 20 61 nnk. 2018
Sau 33 ngay Sau 33 ngay Sau 33 ngay
Cu0 |2.5x10° _ fnhigt do Gvozdenko
NPs mol/L Gelatin hon - - va nnk.,
phong 2022
Sau 1 ngay Sau 1 ngay
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Sau 7 ngay Sau 7 ngay
CuO |2,5x10° . [nhiét dg) Sau 1 ngay Sau 1 ngay Gvozdenko
Gelatin " - va nnk.,
NPs | mol/L phong pYs
Sau 7 ngay Sau 7 ngay
0 nga 0 nga ;
Ti/CuO , gay gdy Balwinder
NPs - Gelatin 40 - va nnk.,
2021
Sau 4 ngay Sau 10 ngay
) Xiaodong
{111?52 0,05¢ | Chitosan | 37 | - va nnk,
2017
Sau 6 ngay Sau 6 ngay

4. Ban luan

M&i nghién ctru vé hat nano két hop vdi cac polymer sinh hoc trong diéu kién ti wu da gitip
cho mdt sd loai trai cay duoc khao sat kéo dai dugc thoi gian bao quan. Tuy nhién, dé chon dugc vat
lidu nano va loai polymer sinh hoc nao thich hop dé tao ra duoc bao bi nanocomposite c6 thé bao
quan duoc nhiéu loai trai cay khac nhau, dong thoi chi phi tao ra loai bao bi nay c6 thé canh tranh
dugc voi cac dong san pham hién tai rit can cac cong trinh nghién ctru trong twong lai vé linh vuc
nay. Ngoai ra, moi lo ngai vé€ ham lugng nano cho phép va sy di hanh cua cac hat nano tur bao bi bao
quan sang thyc phdm ciing duoc quan tim va can nhirg nghién ciru chuyén sau hon.
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Nhin chung, v6i nhitng dic tinh t6i uu ctia bao bi sinh hoc nanocomposite gitip giam thiéu ti 16 trai
hu hong trude khi téi tay ngudi tiéu dung ciing nhu giam thiéu tac dong dén moi truong s& 1a mot trong
nhiing co s6' quan trong cho cac hudng nghién ctru va phat trién cac loai bao bi bao quan trai cdy tir
nguén gdc sinh hoc nhdm t6i wu hoa chi phi cho hoat dong cong nghé bao quan sau thu hoach, nang cao
chat luong trai cAy noi chung va noéng san Viét noi riéng, ting tinh canh tranh trén thi truong qudc té.

5. Két luan

Vit li¢u mang boc nanocomposite tir cac polymer sinh hoc dugc ching minh c6 kha nang gia
cuong tinh chat co hoc ciia mang polymer nguyén chét, cai thién do bén nhiét, dic tinh rao can va mot
sO ddc tinh khac cua mang, gitip tang cuong hi€u qua bao quan va kéo dai thoi gian st dung ma khong
1am anh hudng dén mui vi va chat luong thuc pham Nho vio tinh chét quang, tinh chat nhiét dic trung
cung v6i hoat tinh khang va diét khuén, diét nAm tuyét voi ctia cac hat nano, viéc két hop ching cung
v6i cac hop chét thién nhién c6 kha ning phan huy sinh hoc mang lai nhiéu loi ich vuot trdi, gop phan
giam phat thai rac thyc phdm va rac nhwa, giam ganh ning cho moi truong. Viée ing dung cong nghé
nano trong linh vyc dong goi thyc pham tao ra vt liéu bao bi khang khudn méi, dap ing duoc mong
doi ctia ngudi tidu dung vé mot nganh thuc pham xanh, sach, bén viing va lanh manh hon.
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