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ABSTRACT

Citrus spp. (Rutaceae) play a very important role in human food
components. After harvesting, the fruits are often physiological disorders,
weight loss, susceptible to fungal diseases, enable damage and reduced
qualily, which greatly affects the economic value of the fruits. The
diseases that occur with citrus fruits are mainly caused by pathogenic
fungi on trees, including Penicillium digitatum, Penicillium italicum,
Colletotrichum ssp., Lasiodiplodia ssp., Phomopsis ssp., Alternaria ssp.
and Phytophthora ssp., etc. As a result, coating methods using synthetic
or natural polymers are often applied to prevent the onset of pathogens.
In addition to enhancing the fruit's resistance to infection, safe antifungal
agents may be added to the coating of the fruit, which are approved as
generally recognized as safe (GRAS) or natural edible plant extracts. In
this article, the published coating methods to effective postharvest
preservation of Citrus spp. fruits are categorized and presented.

TOM TAT

Cam quyt (Citrus spp., Rutaceae) la ho cdy dn trdi c6 vai tro rdt quan
trong trong thanh phan thuc pham cua con nguwoi. Sau khi thu hoach, trai
cay thwong bi thay déi sinh 1y, mat khoi lwong, dé nhiém bénh lam huw hao
ciing nhu lam giam chdt heong ciia trdi anh hwong rat l6n dén kinh té.
Cdc bénh xdy ra véi trdi cam quyt chii yéu la do cdc loai nam bénh trén
cdy gdy ra nhu: Penicillium digitatum, Penicillium italicum,
Colletotrichum, Lasiodiplodia, Phomopsis, Alternaria va Phytophthora.

Do vy dé bao quan trdi, cic logi mang polymer sinh hoc hodc tong hop
de bao phu trdi thuong dwoc sir dung nham ngan can su tan céng ciia
mam bénh, ngodi ra dé tang cwong kha ning chong nhiém bénh ciia trdi,

6 thé bé sung vao mang bao phii trdi cdc chat khang ndm bénh an toan
dirge cho phép la cdc héa chit tong hop hodc chiét xudt tir i nhién c6 thé
an dwoc. Bai viét ndy trinh bay cdc cong trinh bdo quan trdi bang phwong
phap tao mang da dwoe nghién cieu va iing dung cho dén nay dé dam bdo
chat lwong quad cam sau thu hoach.

1. GIOI THIEU

Chi Cam chanh (Citrus) 1a mét chi thuc vat xanh
hqa trong ho
huong (Rutaceae), c6 nguon goc tir khu vuc nhiét

quanh  ndm, c¢o6

d6i va can nhiét d6i & Pong Nam chiu A, chiu Au,
chau Uc va chau My. Cam quyt (Rutaceae) 1a ho trai
cdy co vai trd rat quan trong trong thanh phan thuc
pham, ching chwra vitamin C, carotene, flavonoid,
pectine, calcium, potassium, ... ciing 1a ngudn cung

Ciu Iy
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cap chat xo tan va khong tan can thiét dé tang cuong
hoat dong cta duong tiéu hoa cling nhu nang cao
sic d& khang cua co thé (Milind, 2008; Waleed,
2019). O Viét Nam c6 rat nhiéu loai trai cay thugc
ho Cam quyt nhu: cam, chanh, quyt va budi, va
trong nhitng giéng lai ghép, tén loai phy hay tén
ghép v6i dia phuong. Sau khi thu hoach trai cay
thuong bi thay doi sinh ly, mat khéi lugng, kho nit
bé mat, d& nhiém bénh lam hu hao ciing nhu lam
giam chat luong cua trai, anh huong rat 1on dén gia
tri kinh té. Cac bénh xay ra véi trai cam quyt nhur:
bénh than thw, bénh thdi trai, bénh mbc xanh, ... chu
yéu 1a do céac loai nam bénh trén cay giy ra nhu:
Penicillium  digitatum,  Penicillium italicum,
Colletotrichum, Lasiodiplodia, Phomopsis,
Alternaria va Phytophthora (Elhadi, 2011). Do vay,
dé kéo dai thoi gian bao quan trai, cac loai mang
polymer sinh hoc (chitosan) hoac téng hop (sap,
carboxymethyl cellulose, ...) thuong hay dwoc st
dung dé bao phu trai nham ngan can sy tan cong cua
mam bénh. Ngoai ra dé ting cuong kha ning chdng
nhiém bénh cua tréi, c6 thé bd sung vao mang bao
pht trai cac chat khang ndm bénh an toan dwoc cho
phép 1a cac hoa chat tong hop cho phép sir dung
trong thuc pham hoac chiét xut tir ty nhién c6 thé
an duoc.

Bai viét nay nham téng két va phan loai cac
phuong phap bao quan trai Cam quyt da duoc
nghién ctru, ap dung hiéu qua va duoc cong bd cho
dén gan day. Mat khac tir nhitng kinh nghiém cua
cac phuong phap c6 dugc cling dinh hudng cho viéc
nghién ciru bao quan trai cay tot hon trong tuong lai.

2. PHUONG PHAP TAO MANG BAO
QUAN CAM QUYT

Sy hién dién cua sap trén bé mat 1a co ché bao
vé ty nhién cua trai chdng lai sy mat nudc va gay hai
Cua con trung va cac vi sinh gy bénh. Qua trinh rira,
vé sinh bao quan da lam giam I6p sap nay. Su bao
phu b& miat véi sap hay cac chét ky nude da duoc
dung tir rat 1au dé cai thién qua trinh bao quan va
lam tang thi hiéu cia ngudi tidu dung. Cac dang sap
bao ché thudng ding bao gdm céc alcohol béo mach
dai, nhua téng hop, chitosan va cac dan xuét khac
clia carbohydrate 1a cac chat tao mang, ciing cac chat
tro gitip tao mang nhu chit nhii hoa, chat thim uét.
Cac sap thuong dung la sap carnauba, shellac,
candelilla, sap ong, sap paraffin va dau thuc vat.
Mang bao dugc tao ra bang cach phun, tao suong,
hodc nhing trén b& mat trai bang khong khi néng
hozc lanh (Shafiur, 2020).

Rt nhiéu loai nguyén lidu co thé dung dé phdi
ché vat liéu tao mang bao cho trai, nhu cac loai mang
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polymer sinh hoc hoic tong hop,... N6i chung, tat
ca cac mang bao su dung phai thoa man dugc cac
chi tiéu vé an toan thyc pham nhu ndm rd muc dich
sir dung, an toan (Generally recognized as safe,
GRAS), khong vuot qua lidu luong cho phép theo
GMP.

2.1. Vit liéu tao mang bao quan

Chdt tgo mang trén co sé polysaccharide:
Polysaccharide 1a thanh phan phé bién nhat trong
cac mang bao quan tréi va cling c6 nhiéu cong thic
da dugc thuong mai hoa. Polysaccharide thé hién
tinh chat ngan can khi rat hi¢u qua, tuy chiing c6 tinh
tinh than nudc va cho hoi nude tham nhap cao hon
S0 Vi cac loai mang tao thanh tir chat déo tong hop.
Tuy nhién, nho tinh chat chéng am va ngan khi tham
thiu, cac mang polysaccharide bao vé chong sy mat
nude va lam giam qua trinh ho hap, lam chdm qua
trinh chin cua trai va kéo dai thoi gian bao quan.
Polysaccharide ap dung dé tao mang c6 thé thu duoc
tir thuc vat (cellulose va cac dan xuit cua chung,
pectin, tinh bot), dich chiét rong bién (alginate,
carrageenan) va vo cac loai giap xac (chitosan) va
cac chit nhiy. Cellulose 1a polymer tu nhién c6
nhiéu nhit. N6 c6 dang tinh thé, tao soi va khong tan
trong nudc. Nhiéu loai mang thuong mai c6 chira
cellulose. Cac dan xuat cua cellulose nhu
methylcellulose  (MC),  hydroxypropylmethyl-
cellulose (HPMC) va cac carboxymethylcellulose
ion (CMC) hau hét tan trong nudc, 1a cac chit tim
thiy phd bién trong cac mang bao quan trai, dic biét
trong cac san phim thuong mai, chung giam luong
oxy hip thu ma khong lam ting luong carbon
dioxide trong khi quyén ngi cua trai, ngin can quéa
trinh ho hap yém khi. Cac din xuét nay co thé tao
mang rat tot va cho hoi nude, khi xam nhap véi mac
d6 khac nhau.

Chitin-Chitosan: 1a polymer chira lién két
B-1,4- cua 2-acetamido-2-deoxy-D-glucan.
Chitosan 1a san phiam deacetyl hoa mot phan cua
chitin c6 tinh chat ting cuong hé bao vé cua cay va
Gc ché sy phat trién cua nam bénh (Walker-
Simmons,1984; Stossel 1984).

Polymer chitosan methyl hoa cho san phim chiu
tac dong cua CO, gip hai lan, 1am cho trai 1au chin,
nhung ¢6 do ngin can bay hoi nuée thip hon mang
lipid. Hoat tinh khang khuan ting 1én vdi Sy ting
dién tich (pH < 6) va d6 tan cua chitosan (Chung
2003).

Lipid: Lipid bao gom céc loai hop chat ky nuéc,
thudng 1a cac ester trung hoa cua glycerol va cac
acid béo. Trong so céc lipid thuong duoc dung co
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sap la cac ester cua alcohol mach dai va cac acid béo.
Do ban chét gion, céc lipid thuong duoc tao ma tran
Vi cac polysaccharide, tao nén vat liéu kép, co thé
thém cac polymer wa nudc lam cho mang ngén can
su bay hoi nuwdc bé mat rat hiéu qua (Donhowe
,1992), vi dau khéng ngin can dugc sy bay hoi ctia
khi va nudc nhu sap 6 trang thai ran. Khi I6p pha
chtra dén 75% lipid rin c6 hiéu qua bao quan trai rat
t6t, nhung dudi 25% s& c6 su xdm nhap hay thoat
chat (nudc, khi) trén bé mit trai (Martin-Polo,1992).

Dau: Dau khoang, dau paraffin, dau hat nho,
monogyceride acetyl hoa, dau thuyc vat (dau dau
phong, dau bap, dau dau nanh) ciing dugc ding
riéng hay két hop vai cac thanh phan khac dé tao
mang bao quan trai.

Sap: Sap paraffin, sdp ong, sap carnauba, sap
polyethylene, tir lau da dugc ding riéng hay két hop
V6i cac thanh phan khac dé bao quan trai. Sap dugc
phun 1én bé mit trai dudi dang nhii twong.

2.2. Phwong phap phdi ché mang bao quan

trai

Nhiéu loai hop chit khac nhau c¢6 thé dwoc ding
dé phdi ché mang bao quan trai. Polysaccharide,
protein va lipid 1a cac loai vat liéu tao mang phd
bién, chung co thé dung riéng 1¢ hay két hop. Nhiing
thanh phan khac tuy lugng nhé nhung rat can thiét
nhu chit héa déo, chat nhii hoa, chat hoat dong bé
mit dé ché tao va cung c6 mang (Baldwin, 1995).
Su hién dién phong phu ctia cic loai mang bao quan
trai va tinh chat ciia mang lién quan rat nhiéu dén do
bay hoi nudc, oxy, carbon dioxide va lipid chuyén
vao trai. CAu tric co hoc va ai lyc ciia mang véi vo
trai a nhirng yéu té quan trong can khao sat. Bé chat
lwong mang tao thanh 14 tét nhat, can thiét 13 mang
phai gén chat 1én vo trai. Mirc do gan két phu thuge
vao thanh phan héa hoc, 4i lyc tinh dién gitra mang
va bé mat vo trai. Su bam dinh cang cao cang kéo
dai thoi gian bao quan. Tuy vay, khi mang ap dung
chung phai tao mang dong nhat. Bé cai thién do bam
dinh 16p mang can cac chat hoat dong bé mat dé tao
kha nang thim udt va két dinh (Olga, 2010).

2.2.1. Mang sap

Phuong phap c6 dién 1a dung sap dé bao phu trai
nham muc dich ngin can sy mat nude lam cho trai
khong bi co ngét va bi hu, d6i khi cac chit mau ciing
dugc thém vao lam cho mau sic cua trai trong hap
dan hon (Shafiur, 2020).

Mot loai sap thuong mai véi cong thire dac biét

chira 18% chat rin voi cac phu gia thuc pham nhu:
shellac (E904), polyethylene oxide (E914), chat
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diéu chinh va dung mai (cac acid béo, ammonium
hydroxide, casein, dimethyl polysiloxane va nudc
khir ion). Sau muoi gam mdi mudi (sodium
carbonate va bicarbonate, potassium carbonate va
bicarbonate, ammonium bicarbonate, va potassium
sorbate) dugc hoa tan trong 1 L dung dich dé duoc
ndng do6 sau cung 1a 6% duoc sir dung dé bao quan
cac loai cam ‘Comune’ Clementines, ‘Tarocco’ va
“Valencia late’. Két qua cho thay rang ti 16 mac bénh
clia trai rat thip (nho hon 1%) va mo hinh nay kha
hiéu qua va dé ap dung dé bao quan trai, khong doi
hoi thém thiét bi (Bayogan el al., 2018; Khamis el
al.,2018).

2.2.2. Mang chitosan

Sy that thoat rat 16n vé kinh té ddi véi trai cay
sau thu hoach bai cac loai nam trong sudt qua trinh
van chuyén, luu trit, duoc giam thiéu dang ké bang
céch sir dung thudce trir nAm tong hop. Tuy nhién, su
quan tim cua cong dong vé du luong thudc bao vé
thuc vat trong thuc phim va méi trudng, do do rat
can thiét dé tim ra cac phuong phap khac an toan
hon dé kiém soat qué trinh hu hai cua trai cdy sau
thu hoach nham thay thé cac loai thudc trir nim téng
hop. Chitin va din xuit chitosan cia né 1a ngudn
polymer sinh hoc dbi dao, c6 kha ning tai sinh cao
duogc ung dung rong rii trong bao quan nhiéu loai
trai cdy sau thu hoach trong s6 d6 c6 cam quyt. Do
chitin va dan xuat chitosan ciia né c6 hoat tinh khang
khuan rat 16n va c6 kha nang phan huay sinh hoc.
Chung c6 hiéu qua tc ché cac bénh sau khi thu
hoach cua trai do &c ché truc tiép su phat trién cua
bao tir ndm, sy kéo dai 5ng mam, hé soi ndm va gian
tiép cam ung hé enzyme bao vé cua trai (Zhang el
al., 2011). Oligochitosan ciing dwgc Khao sat nhu la
mot loai vaccine thyc vat, nham ngin ngira bénh cho
cy trdng va cac san pham nong nghiép (Heng el al.,
2010). That vay trong thi nghiém nham nghién ctru
anh huéng cua chitosan trén bénh méc xanh va cht
luong cua cam da duoc tién hanh. Theo do, trai duoc
lam tray rdi xir Iy véi chitosan ¢ cac nong do khac
nhau 24 gid truée khi chang nAm bénh Penicillium
digitatum. Két qua cho thiy ring méc xanh giam
dang ké sau khi dugc xur 1y v6i chitosan va hoat tinh
Cua chitinase va glucanase dugc ting cuong trén trai
duoc tao mang bao chitosan. Nhin chung, mang bao
chitosan c6 anh huéng 16n trén tinh khang nam cua
n6 chdng lai cac loai bénh va ting cudng hé sinh hoa
bao vé trong céac trai dugc tao mang. Hon nira cac
pham chit cua trai nhu d6 chic, mau sic bé mat,
ham lugng nudc cla trai, chét rén tan toan bo khong
bi anh hudng bai chitosan trong sudt qué trinh bao
quan (Guilli el al., 2016).
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Mang bao chitosan ciing duoc dung dé bao quan
chanh. Chanh dugc xt 1y véi chitosan theo ba ndng
d6 khac nhau (1%; 1,5% va 2%), va dugc boc trong
bao goi polyethylene c6 duc 15, va bao quan & nhiét
d6 moi truong (33°C). Két qua cho théy sau 30 ngay
chanh dwoc bao quan véi chitosan ndng d6 1,5% co
su mat khdi luong cling nhu sy thay ddi mau sic
khong dang ké S0 V&i cac nong do chitosan 1 va 2%
(Nguy@n Thi Bich Thay va ctv., 2008). Két qua thi
nghiém twong tu nhu trén, viéc st dung mang bao
chitosan dé bao quan cam Ha Giang ciing cho thiy
sau 35 ngay duoc bao quan véi chitosan ndng do 2%
¢6 sy hao hut khdi lugng, do cing cua trai bién doi
cham nhat, cac chi tiéu sinh hoa nhu ham lugng acid
t6ng s6, ham luong chét kho tong sb ton that it nhat
trong tit ca cac mau thi nghiém (Nguyén Thi Hanh
va ctv., 2020). Song song Viéc sir dung mang bao
chitosan 1.5% dé bao quan cam duong Canh cho
thiy sau 70 ngdy cam van con chit luong tét
(Nguyén Quang Tung va ctv., 2019).

2.2.3. Mang két hop giita chitosan va cdc

polymer khdc

Sy quan tim nhiéu ciia cong dong vé cic mang
bao quan trai cdy c6 thé phan hay sinh hoc va an
dugc nham thay thé cac loai sap tong hop dé giir chat
lugng cua trai cdy sau thu hoach, mot loai mang hai
I6p c6 thé an dugc trén co so polysaccharide 1a
carboxymethylcellulose (CMC) va chitosan da duoc
phat trién dé bao quan cac loai cam quyt khac nhau,
cho thiy hiéu qua twong dwong mang polyethylene
thuong mai. Hon nita mang hai 16p CMC/chitosan
con lam tang d6 chic cua trai, tuy vay khong hiéu
qua trén do6 giam khdi lugng (Arnon el al.,
2014). Trong nghién ciru ding riéng ré hoic két hop
véi chitosan (2% w/v) va thamnolipid (2% wi/v) tao
mang bao quan c6 thé an duoc cho cam ngot da gitr
cho cam tuoi trong vong 8 tudn & 25°C, mau xanh
chlorophyll ctia cam van bén viing, cac chi tiéu chét
luong cua cam van khong di. Su két hop chitosan—
rhamnolipid lam tdng hoat tinh cliia cac enzyme
superoxide dismutase, catalase va peroxidase, ciing
nhu ¢ ché su hinh thanh cac gbc tu do superoxide
va su phat trlen cua Vi khudn wa nhiét trung binh,
nidm men va nim méc (Adetunji el al.,2018). Ciing
¢6 nghién ctu str dung chitosan phén tir lugng thap
(low molecular weight chitosan) LMWC, Mw = 15
kDa) va chitosan phan tir lvong cao (high molecular
weight chitosan) (HMWC, Mw = 357 kDa) tao
mang bao quan hidu qua va giir chat lugng ctia cam
quyt tot: do chic, ham lugng citric acid, ham lugng
nude. Mang 0.1% LMWC lam cham sy hu hao cua
trai & 15°C trong 56 ngay so voi d6i ching va giam
hu trén 20% so vai thudc trir nam TBZ. O nong do
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0.2% LMWC c6 hiéu qua cao trong viéc uc ché su
phat trién cia mdc xanh giy ra boi Penicillium
digitatum va Penicillium italicum (Chien el al.,
2007).

2.2.4. Mang két hop giita chitosan va dich
chiét thuc vdt khdang nam

Mot phuong phap bao quan mang chitosan
(1.5%) duoc thém dich chiét trai Sung (Ficus hirta
Vahl.) dam bao chat lugng cua cam Newhall luu trix
trong thoi gian dai 1én dén 120 ngay bao quan lanh
S0 V6i @i chimg, co toc do phan huy va mat khoi
lwong thap, 1am cham qua trinh chin va giir dugc dic
tinh cam quan cua trai tot. Trai ¢6 chat lugng cao
hon do bi wrc ché trong qua trinh ho héap, giam sy tich
liy ctia malondialdehyde, cing cd hoat tinh cua
enzyme bao v€ nhu: superoxide dismutase,
peroxidase, chitinase va 1,3-glucanase (Chenel al.,
2018).

Mang trén co s& chitosan két hop véi dich chiét
riéng r& cua cdy sdi (Quercus robur), hoa bia
(Humulus lupulus) va Tao nau (Laminaria
hyperborea) dugc danh gia va so sanh tuong quan
giita cAu tric, tinh chat hoa 1y va tinh chit khang
khuan, cho thdy mang két hop chitosan véi dich
chiét cua cay soi hoic hoa bia cho kha ning khang
khuan Bacillus subtilis nhu nhau (Baji¢ el al., 2019).

Mang trén co s& chitosan cua Mucor rouxii két
hop voi cac dich chiét cua hat gidng cai xoong
(Lepidium sativum), la olive, vé luu (Punica
granatum) va Vo qua dau senna (senna pods) dugc
phdi ché va danh gia tinh chat khang nim gay mdc
xanh (Penicillium spp.) in vitro trén trai. Két qua cho
thy tat ca cac dich chiét déu c6 kha niang khing
nidm; manh nhét 1a dich chiét hat cai xoong, thi hai
1a dich chiét vo lyu. Viéc sir dung riéng & mdi dich
chiét lam giam dang ké sy phat trién va kha ning
sbng sot ctia nam. Su két hop véi chitosan cua ca hai
loai dich chiét hat cai xoong va vo lyu tao mang bao
quan rét tot cho cam, ngan can sy phat trién cia méc
xanh sau 2 tuan luu trix (Tayel el al., 2015).

Nhil twong chitosan két hgp CMC tao mang phdi
ché vai nano bac trong dich chiét ethanol cua thao
duogc c6 kha niang khang khuén va khang ndm nhu
cdy thu 1d canh - Physalis angulata da duoc trién
khai budc dau, két qua cho thay trai duoc tao mang
bao quan thi con tt dén 30 ngay & diéu kién phong.
Nhitng chi tiéu chat lwong nhu ham luong vitamin
C, d6 hao hut khéi lwong qua déu 6n dinh, hon nira
cam quang mau sic va do cung cua qua khong thay
d6i dang ké; nguoc lai cac mau khong xir Iy mang
bao mau hu hong. Chitosan (2%) ciing duoc két hop
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V6i cac chiét xuat ty nhién cia olive (4%), 14 Huong
thao (4%) va sa (3%) dé tao mang bao quan cam
Navel. Trai duoc trit lanh 12 tuan ¢ 5°C trong 2 mua
lién tuc 2015 va 2016 va duoc danh gia dé xac dinh
nhitng bién doi chat lugng mdi 3 tuan. Két qua cho
thy tat ca cac xir Iy déu co giam su hao hut khdi
lugng, 1am chdm qua trinh phan hiy, bién doi khoi
luong nudc cha trai, tong lugng chat ran tan, d6 acid,
carotene va vitamin C so véi trai khong xir Iy, dic
biét tot vai mau chira dich chiét Huong thao (Thanaa
el al., 2017).

2.2.5. Mang két hop giita chitosan va vi sinh

Sy két hop gita chitosan va Pichia
membranaefaciens dugc sir dung dé kiém soat bénh
than thu (Colletotrichum gloeosporioides) trén trai
cam quyt cho thay ti I& nhiém bénh va ton thuong
trai giam dang ké. Qua trinh xur 1y ¢6 thé giam st
céc dang oxy hoat dong dé cam tng hé thdng bao vé
mang té bao khoi bi hu hai, lam tang hoat tinh cia
phenylalanine ammonialyase, tich lily lignin, lam
giam hoat tinh cta cac enzyme lién hé véi thanh té
bao va gitr cho cac hop chit lién hé véi thanh té bao
(pectin, cellulose:  polygalacturonase, pectin
methylesterase, cellulase) gitr dugc tinh toan ven
cua té bao vo trai dé chdng lai bénh than thu (Zhao
el al., 2018).

Viéc ap dung ndi bao tir Bacillus subtilis ABS-
S14 mot loai dich chiét tho tir méi truong nudi cay
khang sinh lipopeptide vong va chitosan cho thay
mang 1am giam dang ké hu hao trai cam do bénh
méc xanh gdy ra boi Penicilium digitatum
(Waewthongrak el al., 2015).

Nam ky sinh Verticillium lecanii va chitosan déu
¢6 kha nang 1a 1am giam dang ké hu hao trai cam do
bénh mdc xanh giy ra boi Penicilium digitatum
trong viéc bao quan cam (Benhamou el al., 2004).

2.3. Mang polymer tong hop két hop véi

phu gia khang nim cho phép (GRAS)

Polymer téng hop ciing duoc ap dung rong rii
trong viéc tao mang bao vé cam quyt sau thu hoach
chira hydroxypropyl methylcellulose (HPMC) véi
lipid an dugc va cac phu gia thyc pham GRAS Vi
tinh khang ndm. Cong thirc phéi ché véi nhii twong
bén chira ham lugng chat ran (6- 12%), lipid (sap ong
va shellac) t6ng s6 (60%) thanh phan khang ndm
(natri benzoate hogc kali sorbate riéng r& hoac tron
v6i natri propionate) (0.05-4.5%). Ket qua chung to
mang c6 thé chdng lai cac loai mbc xanh trén cam

‘Valencia’, quyt ‘Ortanique’ va ‘Clemenules’ gay
nén boi tréi duoc chung Penicillium digitatum and
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Penicillium italicum trong 7 ngay luu trit & 20°C va
1én dén 60 ngay ¢ 5°C (Palou el al.,2014).

Su két hop gitra hydroxypropyl methylcellulose,
sap ong va cac mudi khang nam cho phép (GRAS)
nhu: ammonium carbonate, potassium sorbate,
potassium carbonate, sodium methylparaben,
sodium ethylparaben, sodium benzoate va
potassium silicate dé bao quan cam “Valencia”, véi
ty 18 t6i uu cho thy sy nhiém bénh than thu trén trai
giam rat nhiéu (70%), cac tinh chat hoa 1y va cam
quan cua trai van gitr tét, tuy viy mang khong giir
dugc sy hao hut khéi luong (Martinez-Blay el
al.,2020).

3. KET LUAN

Viéc bao quan trai tir luc thu hoach dén nguoi
tiéu dung 1a mot van dé Iy tha dugce quan tim tir rat
som, tr nguoi canh tac, thu hoach, bao quan, van
chuyén phan phéi dén nguoi tiéu dung va c6 su lién
hé cua nhiéu linh vic khac nhau nhu ndéng hoc, hoa
hoc, sinh hoc, thuc pham, kinh té, ... dé trai dugc
bao quan tét nhit, it hu hao nhit va dat chét luong
cao nhit téi khau cudi ciing trong qua trinh bao quan
1a dén ngudi tiéu ding. Nhin chung, dé dap tng tét
céc yéu cau vé an toan thuc pham ciing nhu thi hiéu
Cua nguoi tiéu dung theo hudng “hiru co” va cac chi
tiéu an toan thyc pham, khuynh huéng hién tai va
sap téi 1a bao quan trai bang phuong phap tao mang
an duoc véi viéc sir dung mang sinh hoc va cac dich
chiét thuc vat ty nhién c6 kha ning khang nim va
khang khuan manh 1a rit can thiét. Trong d6, sir
dung cac ngudn polymer tu nhién chitosan, polymer
tdng hop, cac chit khang ndm cho phép va cac dich
chiét ty nhién tir thuc vat c6 vai tro cac chat khang
niam manh 1a mot khuynh huéng da va dang duoc
ung dung hiéu qua trong bao quan trai cay n6i chung
va ho cam quyt noi riéng.

LO1 CAM ON

Bai bao 1a két qua tir nghién ctru khoa hoc cap
Bo “Ung dung va phat trién mot sb cong nghé so
ché, bao quan va ché bién mot s6 san pham tir cam
sanh Ddng bing Séng Cuu Long” (md sb:
CT2020.01.TCT.05) thudoc Chuong trinh khoa hoc
va cong nghé Bo Gido duc va PBao tao “Nghién ctu
(g dung va phat trién cong nghé tién tién trong bao
quan, ché bién nong thuy san ving Pong bang Song
Curu Long”.
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