KHOA HOC CONG NGHE

NGHIEN CUU KHA NANG BAO QUAN QUA X0AI CAT HOA LOC
BANG MANG CHITOSAN D0 DEACETYL 90% — NANO BAC

TOM TAT

Nguyén Huynh Dinh Thu4n®2*, Nguyén Ngoc Tuan’,
Pham Thi Quyén!, Duong Quéc Pat?, Ly Nguyén Binh?

O nghién ctu nay, mang chitosan st dung bao xoai cat Hoa Loc do deacetyl 90% va mang chitosan duoc bd
sung dung dich nano bac 0,006M véi ham luwong 75 pl. Xoai cat Hoa Loc duoc rita nudc nhiét do thuong
(MO) va rita nudc nhiét @6 50°C (M1) khong boc mang, rita nudc nhiét do thuong (M2) va rita nudc nhiét do
50°C (M3) boc mang chitosan, rita nudc nhiét d6 thuong (M4) va rita nuéc nhiét do 50°C (M5) boc mang
chitosan — nano bac, bdo quan & nhiet do 12°C = 2°C. Két qua thu duoc, mau MO va M1 sau 25 ngay bao
quan chi tieu chat lwong xoai thay déi dang ké, ti 1é hu hong 100%. Mau M2 va M3, thoi gian bao quan duoc
30 ngay, xoai méi bat dau cé dau hiéu hu héng nhu xuat hién dom den trén bé mat. Mau M4 va M5, sau 35
ngay mau sic ctia vé qua van giit nguyén, bé mat qua van chua xuat hién dom den, ti Ié hu héng 0%. Tuy
nhién, hai phuong phap xtt ly & hai diéu kién nhiét do khac nhau, cho thdy chi tiéu chat luong ctia cac mau
la khong co6 khac biét nhung rira nuéc & nhiet do 50°C gitip lam sach bé mit vé qua va gitp 1dm cham thoi

gian xuat hién ctia cac dom den trén bé mat vé qua.

Tit khéa: Chitosan, mang chitosan, nano bac, xoai cat Hoa Lc.

1. DAT VAN BE

Chitosan la polymer sinh hoc mang dién tich
duwong, hoat tinh khang khudn ctia chitosan phu
thuoc vao gia tri pH, khoi lwong phan tir, do dai mach
va do deacetyl. Dung dich chitosan c6 @6 6n dinh cao
trong thoi gian dai. Nhiéu nghién ctu truoc day da
ching minh 1a chitosan c6 hiéu qua chong lai vi
khuédn gram am va gram duong; chong lai vi khuin
gram am va gram duong [1].

Chitosan thuong mai c6 dang vay, tuy thudc vao
ngudn nguyén liéu va phuong phap san xuat ma do
deacetyl ctia chitosan khac nhau, trung binh la 80%.
Chitosan 1a mot polymer sinh hoc c6 khoi luong
phan tir Ion khoang 10 — 1.200 kDa tuy vao diéu kién
san xuat. Nhiéu két qua nghién ctru gan day ching
minh chitosan c6 kha ning tic ché sy phat trién cta
vi sinh vat. Pac tinh nay cta chitosan phu thudc vao
khoi luong phan tr (M,) va loai vi sinh vat, chitosan
co M, = 470 kDa tc ché vi khuan gram duong nhu
Lactbacillus sp, L. monocytogenes, B. megaterium,
B. cereus, Staphylococcus aureus, L. brevis, L.
Bulgari [8]. Trong khi d6 chitosan c6 M,, = 1,106 kDa
moi co6 anh huéng d6i voi vi khudn gram am nhu £,
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coli  Pseudomonas  fluorescens, Salmonella
typhymurium, Vibrio parahaemolyticus. O nong do
0,1% va pH 5,6, chitosan c6 kha nang khang cac loai
nam: Fusarium sp, Alternaria, Rhizopus. Chitosan c6
M, = 5 dén 50 kDa déu khang tot vi khudn
Staphylococcus aureus va nam Candida albicans.
biéu nay thé hién co ché khang khuan khac nhau &
chitosan MW thap va cao, két qua cho thdy kha nang
nay giam khi khoi lwong phan tr ting. Kha ning
khang vi sinh vat ting cao ¢ pH thap va giam khi c6
mat ion Ca?, Mg?. Chitosan ciing la nguyén nhan
lam that thoat cac chat trong t€ bao va pha hay vach
té bao, nong do tc ché thiap nhat khoang 0,03 —
0,25%.

Hién nay do su phat trién ctia khoa hoc va cong
nghé, viéc san xuat chat khang khuén tit bac duoc
thay thé thanh cac hat c6 kich thuéc nano (nano bac)
[5]. Tac dung khang khuédn cua bac, ion bac va cac
hat nano bac da duoc tién hanh dé danh gia kha nang
tc ché nhiéu loai vi khuan. Morones va cs. (2005) da
danh gia hoat tinh diét khudn ctia nano bac va dua ra
3 co ché chinh ctia hoat tinh diét khudn cta cac hat
nano: (1) nano bac cé kich thudc trong pham vi tir 1
dén 10 nm lién két voi bé mat ctia mang té bao cua vi
khuén va can thiép manh vao cac chitc nang cta vi
khudn, vi du nhu tinh thdm va ho hap; (2) cac hat
nano c6 thé xam nhap vao té bao vi khuan va lam hu
héng bang cach tuong tac voéi cac hop chat chia uu
huynh va phot pho (DNA); (3) cac hat nano bac giai
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phoéng cac ion bac, c6 kha niang phan tng rat manh
va c6 thé phan tmg voi mang té bao tich dién am, gop
phan b sung vao tac dung diét khuin cta cac hat
nano bac [6].

Trong qué trinh bao quan xoai sau khi duoc thu
hoach tai nong trai, trai xoai ti€p tuc qua trinh trao
déi chat bén trong qua va chuyén hoéa cac hop chat
nhu carbohydrate, acid hiru co, hop chat phenol va
cac siac t6 mau dan dén lam thay ddi cac dac tinh
sinh ly sinh hoéa va cam quan ctia qua. Do xoai 1a loai
trai cay vo mong, ho hap dot phat va thoi gian bao
quan ngan nén c6 ty lé tén that sau thu hoach tir 20-
30%. Phan 1on, ty 1é hu hong do ndm 1a nguyén nhan
chinh ctia bénh sau thu hoach cta trai trong qua
trinh ton trit va van chuyén. Tuy vay, dién tich trong
giéng xoai nay hién nay van ting nhanh do phidm
chat vuot troi, ban duoc gia cao va én dinh trén thi
truong [3], [4].

Tén that sau thu hoach ctia xoai rat 16n nén viéc
nghién cttu kha ning tao mang chitosan — nano bac
do deacetyl 90% va bao quan xoai cat Hoa Loc kéo dai
thoi gian st dung gidm hu héng 1a van dé can thiét
hién nay. Két qua ctia nghién cttu ndy phan nao goép
phan gidi quyét nhitng yéu cau cip thiét hién nay
trong bao quan nong san.

2. NGUYEN VAT LIEU, THIET BI VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Chitosan d¢ deacetyl 90% (M,= 50 kDA) mua tix
Trung tim Thi nghiém thuc hanh, Truong DPai hoc
Nha Trang.

AgN03 (P = 98%), Na3C6H507.2H20 (P = 99% S{I
dung ctia Cong ty Xilong Chemical Co., Trung Qudc.

Axit axetic 1% (P = 99,6%) va mot s6 hoa chat
phan tich.

Xoai cat Hoa Loc mua & 4p Binh Minh, xa Hoa
Hung, huyén Cai Be, tinh Tién Giang. Xoai duoc thu
hai trén cung mot veon theo TCN 497: 2001, mot loai
giong va cting mot thoi diém va cac diéu kién cham
séc nhu nhau. Chon nhitng qua dat do chin, thu hai
thoi diém 90 - 95 ngay sau khi dau qua, luc nay xoai
cat Hoa Loc sé c6 chat luong tot nhat, cac chi tiéu vé
phim chat ciing nhu thanh phan trai én dinh, °Brix
dat ttr 20 - 21%, ham luong chat kho dat 22 - 28%, ti 1é
thit trai 80 - 82% va ti trong trai 1,02, kich thuéc dong
déu, khoi luong 350 — 400 gram, khong c6 vét tray
xudc, khong bi sau, bénh, khong bi ton thuong co

hoc. Pong thung carton va van chuyén dén noi thi
nghiém trong vong 10 gio.

2.2. Phuong phap nghién ctu
2.2.1. BO tri thi nghiém

Tao dung dich nano bac bang cach hoa tan mudi
AgNO, trong 50 ml nuoc tinh khiét dé duoc dung
dich c6 néng do 1a 0,005M, tién hanh dun so6i dung
dich va cho timg giot dt 5 ml axit citric 1% dén khi
dung dich xuat hién mau vang nhat roi ding lai [13].

Tao mang chitosan nano bac, tién hanh ngam 1%
(w/w) chitosan do deacetyl 90% trong binh tam gidc
chtta 100 ml dung dich axit axetic pH 3,8 trong 2
ngay, sau d6 khudy hon hop bang may khudy tir
nhiét 6 50°C trong 30 phut. Cho vao binh chita dung
dich chitosan 75 pl dung dich nano bac va tiép tuc
khudy déu, 6n dinh dich chitosan nano bac 10 phut
va tién hanh d6 dung dich lén mat kinh phang kich
thuoc 25 cm x 25 cm, mang di sdy bang ta say doi luu
nhiét do 40°C, thoi gian 36 gio, b6c mang va 6n dinh
24 gior & nhiét do 12 + 2°C. Mang tao ra duoc thir hoat
tinh khang nidm Colletotrichum gloeosporioides
bang phuong phap do duong kinh vong khang nam.
Sau d6, dung mang da chuén bi boc kin cac mau qua
xoai da rtra bang nudc. Véi hai nhiét do nudc ria
khac nhau: mau rtra bang nudc nhiét do phong va
mau rira bang nuéc & nhiét do 50°C dua vao kho bao
quan & nhiét @6 12 £ 2°C, cach 5 ngay theo doi cac
chi tieu.

- Thi nghiém 1: hoat tinh khang nam
Colletotrichum gloeosporioides cia mang chitosan
va chitosan nano bac.

Nuoi cdy chang nidm  Colletotrichum
gloeosporioides trén dia petri trong moi truong PDA
1 & 37°C trong 4 ngay, khi duong kinh to nim dat 30
mm dit mang c6 d = 6 mm, theo doi vong khang nam
qua timg ngay. Panh gia kha nang khang nim cua
mang chitosan va chitosan — nano bac qua duong
kinh khang nam.

- Thi nghiém 2: anh huéng cta loai mang va
phuong phéap xtr ly dén chat lwong ctia xoai cat Hoa
Loc theo thoi gian bao quan.

Tién hanh cac mau thi nghiém véi 2 phuong
phap xtt ly (rita bang nudc & nhiét do thuong va
50°C) va sit dung 2 loai mang bao (chitosan va
chitosan — nano bac) cting voi mau doi ching (khong
bao mang).
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Du kién xoai duoc bao quan 40 ngay, cach 5
ngdy do cac chi tieu chat luong, s6 luong mau st
dung 105 qua, modi qua can niang 350 — 400 gram,
téng khoi luong xoai st dung trong thi nghiém
khoang 50 — 55 kg.

Chat lwong xoai cat Hoa Loc bao quan duoc
danh gia dua vao cac chi tiéu nhu: hao hut khéi
luong, su thay d6i ham luong axit téng, ham luong
chat kho hoa tan, vitamin C...

- Thi nghiém 3: anh huéng cta loai mang va
phuong phap xtt ly dén cuong do ho hap va cuong do
san sinh khi ethylen ctia xoai theo thoi gian bao
quan.

Tién hanh cac mau thi nghiém voi 2 phuong
phap xtt ly (rita bang nudc & nhiét do thuong va
50°C) va st dung 2 loai mang bao (chitosan va
chitosan — nano bac) ctng véi mau doi chung (khong
bao mang).

Du kién xoai duoc bao quan 40 ngay, cach 5
ngay do cuong do sinh san khi ethylen va CO,, so
lwong mau st dung 105 qua, mdi qua can nang 350 —
400 gram, téng khoi lwong xoai st dung trong thi
nghiém khoang 50 - 55 kg.

Chi tiéu theo doi: cuong do sinh san khi ethylen
va CO, trong thoi gian bao quan.

2.2.2. Phuong phap phén tich

Trong nghién ctru nay da st dung mot so
phuong phap phan tich:

Tén that khoi luong (%) bang cach can khoi
lwrong mau ban dau (M,) va khoi luong méu theo thoi
gian khao sat (M,).

x() = 28— s 100%
M,

Do Brix (°Bx) do bang chiét quang ké.

Xac dinh ham luong vitamin C bang phuong
phap chuén do bang Iot [7].

Phuong phap xac dinh axit téng bang phuong
phap chudn do bang NaOH (TCVN 5483: 2007).

banh gia cuong do ho hap va san sinh khi
ethylen ctia xoai bang thiét bi do nong do khi CO, va
ethylene ICA 250 ctia Hang Dual Analyser, Nhat Ban.

2.2.3. Phuong phap xir Iy so6 liéu

Cac thi nghiém duoc bé tri ngau nhién, lap lai 3
lan véi 1 hay 2 nhan t6 thay ddi. S6 liéu duoc thu thap
va xit ly bang phan mém Statgraphics Centurion
15.2. Phan tich phuong sai (ANOVA) theo kiém dinh

LSD @é két luan su sai khac gitra trung binh cac thuc
nghiém.

3. KET QUA NGHIEN CUU VA THAO LUAN

31. Két qua hoat tinh khang nim
Collectotrichum gloeosporioides ciia mang chitosan
va chitosan - nano bac

Bang 1. Puong kinh khang ndm Collectotrichum
gloeosporioides cia mang chitosan (C90) va
chitosan — nano bac (CN90)

C90 CN90
Ngay1 | 12,67+1,03 | 1557+0,49
Ngay 2 | 11,1120,81 | 12,06+0,57
Ngay3 | 9,36+0,45 | 10,84+0,37
Ngay4 | 6,81+0,85 7,05+0,55
Ngay5 | 3,94+0,48 4,73+0,50
Ngay 6 | 1,69+0,47 2,03+0,35

Ghi chu: S6'liéu trong bang I4 gi4 tri trung binh
+ SD cua 3 lan Iap lai
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Hinh 1. M4t s6 hinh anh khéng nam Collecfotrichum
gloeosporioides clia mang chitosan (C90) va
chitosan —nano bac (CN90)

Hoat tinh ¢ ché ndm cia mang chitosan va
mang chitosan nano bac duoc do duwa trén su ting
truong cta nam Colletotrichum gloeosporioides
trong moi treong nudi cdy. Két qua quan sat & hinh 1
cho thdy, vong tron ttc ché cta mang chitosan nhé
hon so v6i mang chitosan — nano bac. Diéu nay 1a do
st xuat hién cta cac hat nano bac trong moi truong
sinh trudng ctia chung gay ttc ché sy phat trién cua
nam, do do6 cac té bao ndm bi tiéu diét nhiéu hon khi
khong c6 su xudt hién ctia cac hat nano. Két quéa nay
hoan toan phu hop véi nghién cttu cia Thomas va cs
[12].

Két qua thuc nghiém cho thdy, dwong kinh
khang nam Colletotrichum gloeosporioides sau mot
ngay & ca hai mau co do deacetyl 90 (C90 va CN90)
c6 duong kinh khang ndm 16n nhat lan luot 1a 12,67
mm va 15,57 mm, vong khang khuén ctia hai mau c6
khuynh huéng gidm dan theo thoi gian thi nghiém va
& ngay thtr 7 vong khang khuén ctia hai mau C90 va
CN90 lan luot 1a 1,69 mm va 2,03 mm. Vi vy, mang
chitosan nano bac c6 hiéu qua khang nam cao hon
mang chitosan trong viéc ttc ché bao tir caa
Colletotrichum gloeosporioides.

3.2. Két qua su bién d6i chat luong ctia x0ai cat
Hoa Loc sau khi bdo quéan

Xoai duogc theo doi trong sudt thoi gian bdo quan
cho dén khi mau c6 ddu hiéu hu héong (xuat hién
cham den trén vo).

3.2.1. Hao hut khoi luong cua xodi cit Hoa Loc
theo thoi gian bao quan

Hao hut khéi hrong (%)
s

Thot gian (ngay)

OMo OMI OM2 M3 aM4 BMS

Hinh 2. Sir hao hut khéi lttong ctia xoai
theo thoi gian bao quan

Tén that khoi luong 1a chi tiéu quan trong nhat
dé danh gia chat lwong ciing nhu tinh kinh té ctia qua
trong qua trinh ton trit. Trong qua trinh bao quan
khong tranh khoi su hao hut khoi lwong, cha yéu do
qua trinh ho hap tiéu hao chat kho va sy mat 4m do
bay hoi nudc. O cac ché do nhiét do bao quan khac
nhau déu xay ra su hao hut khéi luong. Thoi gian
bao quan cang dai hao hut khdi luong cang ting.

Bang phuong phap phéan tich ANOVA, da thay
rang ty lé hao hut khoi luong giita cac mau c6 y
nghia vé mat thong ke, véi mirc y nghia p-value
<0,05. Mtic @0 hao hut khoi luong ctia cac mau
khong bao mang & hau hét cac thoi diém kiém tra
déu lon hon so véi cac mau c6 bao mang chitosan va
chitosan — nano bac. Sau 25 ngay bdo quan voi cling
ché @o xtt ly thi ty ¢ hao hut khoi luong cia cac mau
ting dan theo thi tu ttr mau c6 bao mang chitosan —
nano bac dén mau bao mang chitosan va cudi ctung 1a
mau khong bao mang. Cu thé & cac mau khong bao
mang, ty 1é hao hut khéi lwong & ngay 25 1a 32,5% va
32,8%, voi cac mau co bao mang chitosan, ty 1¢ hao
hut 1a 22% va 18%, voi cac mau bao mang chitosan —
nano bac ty 1é nay lan luot 1a 20,1% va 20,6%. Diéu nay
c6 thé duoc giai thich 1a do mang chitosan c6 thé
kiém soat luong hoi nudc ra vao mang nén chat
luong ctia x0ai c6 thé duy tri duoc trong mot thoi
gian nhat dinh. Lop pht chitosan lam gidm toi thiéu
viec giam khoi luong va két hop voi xt Iy nhiét cho
thay toc do ho hap thap nhat [10].

Vi két qua trén c6 thé noi rang, mang chitosan
va mang chitosan nano bac c6 tac dung lam giam ty
l1é hao hut khéi luong tw nhién ctia xoai trong qua
trinh bao quan.

82 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 7/2022



KHOA HOC CONG NGHE

3.2.2. Sir thay doi do cing cua xodi theo thoi gian
bdo quan

Dy cimg (Kg)

1.500

nﬂ%ﬁﬁﬁ b

OMo OM1 @M2 OM3 BM4 BMS

15
Thén gian (ngay)

Hinh 3. Sy thay d6 ctmg ctia xoai cat Hoa Loc theo
thoi gian bao quan

Do cung thit qua 1a mot chi tieu dé danh gia muc
d0 chin ctia xoai trong thoi gian bao quan. Viéc giam
d0 cing cuda trai cay trong qua trinh bao quan 1a do
qua trinh thiy phan cellulose va hemicellulose va sau
mot thoi gian bao quan thi cic protopectin khong
hoa tan duoc chuyén thanh pectin hoa tan lam mo
thit mém [9].

Két qua ¢ hinh 3 cho thay, do cing cia qua déu
giam & tit ca cac mau, cu thé do ciing clia cac mau
khoéng bao mang gidm ro rét & ngay bao quan thi 25,
do cimg giam tir 3,337 (Kg) xu6éng 0,373 va 0,48
(Kg), voi cac mau bao mang chitosan do cting giam
con 0,649 va 0,791 (Kg), v6i cac mau bao mang
chitosan — nano bac thi d0 cing giam & ngay 25 la
0,794 va 0,65 (Kg). V6i két qua phan tich ANOVA voi
muc y nghia pvalue < 0,05 cho thiy két qua co y
nghia thong ké gitta cac mau va khong c6 su khac
biét gitta cac phuong phéap xit Iy khac nhau dén do
cimg ctia qua. Két qua nay phu hop voi nghién ctru
ctia Jongsri va cs (2016), khi bao quan trai cay bang
mang boc thi do cing gidm cham va giam déu hon so
v6i cac mau khong bao mang, giup xoai kéo dai thoi
gian bao quan toi 35 ngay [2].

3.2.3. Sur thay doi ham hrong chat kho hoa tan
cua xodi cat Hoa Loc theo thor gian bao quan

Hinh 4 cho thay ham luong chét kho hoa tan ctia
X0ai c6 xu hudéng tang dan theo thoi gian bao quan,
mau khong boc mang tang nhanh hon so voi mau
boc mang chitosan. Cu thé 1a ham luong chat kho
hoa tan ctia cac mau khong bao mang déu tang va
taing manh & ngay bao quan thir 25, cho thay gia tri
tang len 27,827 va 27,267 (°Brix), véi cac mau bao
mang chitosan va chitosan — nano bac, gia tri nay
tang déu va on dinh trong thoi gian bao quan, cu thé

la & ngay bao quan thtt 30, ham luong chat kho hoa
tan cta cac mau bao mang chitosan la 25,4 va 25,51
(°Brix) va gia tri nay & ngay 35 d6i voi cac mau bao
mang chitosan - nano bac lan luot 1a 25,9 va 26
(°Brix). Theo phan tich v6i mac y nghia p-value >
0,05 cho thay khong c6 su khac biét giita cac gia tri
ham luwong chat kho hoa tan gitta cac mau.

Két qua nghién ctru nay phu hop voi nghién ctru
ctia Ueda va cs (2000) cho rang trong qua trinh bao

quan sau thu hoach, ham luong chat kho hoa tan
tang cao va 6n dinh & giai doan cudi [14].

=

Ham hromg chit kbo hoé tan (oBrix)

Théi gian (ngay)

OMo OM1 OM2 DMI BMd @M

Hinh 4. St thay ddi ham lueong chait khé hoa tan cta
xoai cat Hoa Loc theo thoi gian bao quan

3.2.4. Sir thay doi ham lirong axit tong ciia xodi
cat Hoa Loc theo thoi gian bao quan

Ham hromg acid tong (%)

Thin gian (ngdy)

OMo gMl gMI gM3 gM{ gMs

Hinh 5. Str thay ddi ham lueong axit tdng cta
xoai cat Hoa Loc theo thoi gian bao quan

Sau 25 ngay bao quan véi cung ché do xu ly,
ham luong axit toan phan ctia mau khong bao mang
giam tir 1,093% xudng con 0,633 va 0,64%. Con doi voi
cac mau boc mang chitosan, sau 30 ngay ham luong
axit gidm xuong con 1,283 va 1,367%, voi cac mau bao
mang chitosan — nano bac thi gia tri nay & ngay bao
quan tht 35 c6 su bién thién thdp hon, gidm tir
1,093% xudng con 1,367 va 1,42%.

Theo két qua phan tich trong qua trinh bao quan
da nhan thay rang, ham luong axit toan ctia cac cong
thtc thue nghiém déu giam xudng. O hau hét cac
gidng xoai, trong qua trinh tw chin thi ham luong
duong téng tang trong khi ham luong axit tong giam.
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3.2.5. Sur thay doi ham lrong vitamin C cua xoai
cat Hoa Loc theo thor gian bao quan

0.180
0.160
0.140
0.120
0.100
0.080
0.060
0.040

Ham lrong vitamin C (mg%)

0.020

0.000 RRESE | fl &
0 5 10 15 20 25 30 35
Thoi gian (ngay)

OMe OM1 OM2
Hinh 6. St thay déi ham luong vitamin C ctia
xo0ai cat Hoa Loc theo thoi gian bao quan

M3 BM4 aMs

Hinh 6 cho thay mau khong boc mang sau thoi
gian bao quan thi ham lwong vitamin C giam nhanh
Bang 2. Ty 1é hu hon

trong 25 ngay, mau MO tir 0,092 mg% con 0,023 mg%.
mau M1 con 0,028 mg%. Hai mau bao bang chitosan
ciing giam, nhung gidm cham hon trong 30 ngay,
mau M2 tir 0,917 mg% con 0,07 mg%, mau M3 con
0,08 mg% va ham luong vitamin C ctia qua duogc boc
biang mang chitosan nano bac ciing gidm, nhung
giam cham hon va én dinh hon so véi mau MO va
mau M1 1a 0,038 mg% va 0,032 mg%.

Két qua nghién cttu nay phu hop voi két qua
khao sat ctia Souza va cs (2015) vé thoi gian bao
quan ctia xoai cat lat duoc xtr Iy bang mang chitosan
[11]. Nghién cttu cho thay rang ham luong vitamin C
trong mau xoai cat 1at khong st dung mang chitosan
giam nhanh hon ham luong vitamin C ctia mau xoai
duoc boc mang chitosan.

3.2.6. Ty Ié hur hong xodi trong qua trinh bdo
quan

g xoai khi bao quan

Ngay 5 |Ngay 10| Ngay 15 | Ngay 20 | Ngay 25 |Ngay 30 |Ngay 35
M, 0 7,8 19,2 61,6 100 - -
M, 0 7,9 19,4 61,9 100 - -
M, 0 0 0 0 0 0 100
M, 0 0 0 0 0 0 100
M, 0 0 0 0 0 0 0
M; 0 0 0 0 0 0 0

Theo bang 2, & ngay 5 ¢ tat ca cac mau van chua
c6 su xuat hién cac dom den trén bé mat va cé ty lé
hu hong 1a 0%. Vao ngay 10 doi véi mau khong bao
mang duoc xit Iy ¢ hai diéu kién xt ly khac nhau cho
thay bat dau xuat hién cac dom den & mot vai mau va
c6 ty 1é hu héng cac mau lan luot 1a 7,8% va 7,9%. Cac
dom den bat dau xuat hién nhiéu & cac ngay bao
quan ti€p theo, cu thé la véi cac mau khong bao
mang & ngay bao quan tht 25 thi ty 1€ hu hong cua
hai mau 1a 100%. Nguoc lai voi cac mau bao mang
chitosan va chitosan — nano bac & hai diéu kién xt ly
khac nhau, cho ty 1&é hu hong 1a 0% & ngay 30. Sau
thoi gian bdo quan & ngay thit 30 tré di, cac mau
duoc bao mang chitosan bat dau xudt hién cac dom
den va co ty 1¢ hue hong 1a 100% & ngay 35. Doi voi
mau bao mang chitosan nano bac & ngay bao quan
thit 35 van chua xudt hién cac dom den va ty e hu
hong 0%.

Ty lé hu hong khi bao quan bang mang chitosan
— nano bac t6t hon cac phuong phap con lai c6 thé
duoc giai thich 1a do su xuat hién cta cac hat nano
bac lam tc ché su phat trién cta cac dom den trén bé
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mat qua, kém theo qua trinh xtt ly truéc khi tién
hanh bao quan doéi véi rita nudc & nhiét do 50°C cho
thdy ty lé hu hong thap hon so véi rira nudc & nhiét
do thuong.

3.3. Két qua kha ning ho hdp va san sinh khi
ethylene ciia x0ai theo thoi gian bao quan

3.3.1. Cuong dp ho hap cua xodi theo thoi gian
bdo quan

Trong qua trinh bao quan xoai cat Hoa Loc cac
mau boc mang chitosan va chitosan - nano bac cho
thay cuong do ho hap cua xoai bi ttc ché manh so voi
mau khong duoc bao mang. Cuong do ho hap trong
mau khong bao mang ting nhanh chong va dat gia
tri cao nhat tai ngay 15 (56,35 va 55,19 mICO,.kg'.h)
va giam dan cho dén ngay 25 (39,24 va 38,71
mlCO,.kg’.h"). Trong khi gia tri dinh ho hap ctia cac
mau duoc boc mang chitosan va chitosan - nano bac
tai ngay 25 vdi gia tri lan luot 1a 50,64; 51,04; 51,12 va
52,52 (mlCO,.kg'.h?), gia tri nay bat dau giam dan &
nhing ngay tiép theo. Két qua nghién ctru nay tuong
tu voi cong bo cta Xuan Zhu va cs (2008) khi nghién
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ctru vé anh hudng cta chitosan dén chat luong xoai
sau thu hoach [14].

Két qua thuc nghiem thu duoc cho thiy cuong
do ho hap cua tat ca cac mau déu c6 xu hudng giam
trong 5 ngay b4o quan dau tién. Hién tuong nay 1a do
diéu kién song ctia qua bi thay d6i mot cach dot ngot
khi roi khoi cay me, diéu nay hoan toan phu hop voi
dac diém sinh ly ctia cac loai rau qua ho hap dot bién
sau thu hoach

R T SV S - S |
S © © © © ¢

Cuémg d¢ ho hap (mlCO:kg' h')

Thoi gian (ngay)

BMo OMI1 BM2 @OM3 BM4 BMS

Hinh 7. Cuong do ho hap clia xoai theo
thoi gian bao quéan
332 Cuong do sdan sinh khi ethylene cia xodi
theo thor gian bao quan

an sinh khi ethylene

(mLC_H, Kg'.h'!)

Cuomg do s

Thoi gian (ngay)

ohlo g1 gM2 gM3 gMd @M5

Hinh 8. Cudng @6 ho hap ctia xoai
theo thoi gian bao quan

Cuong do san sinh ethylene cta tat ca cac mau
taing déu sau mot thoi gian bdo quan sau do dat gia
tri cuc dai tai cac thoi diém khéac nhau roi giam di
mot cach nhanh chéng. Cu thé, mau M0 va M1 cho
toc do san sinh ethylene nhanh hon va dat gia tri cao
nhat tai ngay 15 so véi cac mau bao quan biang mang
chitosan va chitosan — nano bac tai ngay 25. Ching
té rang viéc bao quan bang mang chitosan nano bac
han ché viéc san sinh ethylene, két qua nay cung
quan diém véi Jongsri va cs (2016) [2].

4. KET LUAN

Két qua thu duoc tir cac thi nghiém trén, cho
thdy kha nang khang nam Collectotrichum
gloeosporioides ciia mang chitosan nano bac tot hon
mang chitosan sau 6 ngay thé hién qua duong kinh
vong khang nam.

Két qua bao quan xoai cat Hoa Loc bang mang
chitosan nano bac, sau 35 ngay khao sat do dat cac
chi tiéu anh hudng dén chat luong, cho thiy hiéu qua
rat tot. Qua xoai van giir duoc chat luong tot, cac chi
tieu theo doi nhu ham lwong vitamin C, axit tong...
so v6i mau doi chimg ciing nhu so voi mau boc mang
chitosan.

Mau xoai bao mang chitosan nano bac rira nuédc
am 50°C va rtra nuwoc & nhiét do thuong cho két qua
béo quan tuong tu nhau. Tuy nhién, dén ngay 35 xuat
hién dom den trén bé mat véi mau rira nudc thuong,
trong khi mau rtta nuéc 4m thi khong xay ra hién
tuong dom den.

Tom lai, voi két qua dat duoc hoan toan cé thé
ung dung vao thuc té ding mang chitosan nano bac
bao quan xoai cat Hoa 1oc kéo dai thoi gian st dung,
dap img nhu cau tiéu dung trong nudc ciing nhu xuat
khau.

L0 CAM ON

Nghién ctiu ndy duoc ho tro béi Dir 4n Nang cap
Truong Pai hoc Cin Tho VN14-P6 bang nguodn von
vay ODA tir Chinh phu Nhat Ban.
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RESEARCH ON THE PRESERVATION CAPABILITY BY CHITOSAN 90% DEACETYLATION
DEGREE - NANO SILVER TO THE QUALITY CHANGE OF HOA LOC MANGO

Nguyen Huynh Dinh Thuan, Nguyen Ngoc Tuan,

Pham Thi Quyen, Duong Quoc Dat, Ly Nguyen Binh

Summary

In this study, chitosan film was packaging for Hoa Loc mango with deacetyl of 90% and supplemented with
0.001M silver nano colloidal solution with a content of 75 ppm. Hoa Loc mangoes are washed in normal
temperature water (M0) and treated in water at 50°C (M1) without coated, treated in normal temperature
water (M2) and washed in water at 50°C (M3) packaged with chitosan film, washed by normal water (M4)
and washed with water at 50°C (Mb5) coated by chitosan - nanosilver film, stored at 12°C+2°C. The results
obtained, samples M0 and M1 after 25 days of storage, the quality of mangoes changed significantly, the
spoilage rate was 100%. Samples M2 and M3, the shelf life was 30 days, the mango just started showing
signs of deterioration such as black spots on the surface. Samples M4 and M5, after storage 35 days, the
color of the pods remained the same, the surface of the fruit still did not appear black spots, the damage
rate was 0%. However, the two treatments at two different temperature conditions showed that the quality
parameters of the samples were not different but washing water at 50°C helps clean the surface and
appearance slowly of black spots on the surface of the peel.

Keywords: Chitosan, chitosan films, Hoa Loc mango, nano silver.
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