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Nghién ciru danh gid tac dung ciia ché pham tao mang chira chitosan dé kiém sodt
cdc ndm méc Penicillium va Aspergillus niger, Aspergillus flavus gdy théi héng tdo xanh
Ninh Thudn trong qud trinh bdao qudn. Nong do irc ché toi thiéu (MIC) cia chitosan Ién
ndam moc Penicillium, Aspergillus niger va Aspergillus flavus la 0,3%. Ché phdm tao mang
chitosan 1% bé sung CaCl, 0,5% (xit Iy clorin 0,1% trude khi xir Iy mang ché pham) cé
hiéu qud cao trong bdo quan tao xanh Ninh Thudn & diéu kién nhiét d¢ thwong. Sau 7 ngay
bao quan ¢ diéu kién nén nhiét dé 35-39°C tdo van gitr dwoc do twoi, mau sdc nhw ban
dau, 1y 1é thoi héng 5,25%, hao hut khoi luong tw nhién 7,91%, dé Brix 17,25%.

Tw khéa: Chitosan, bao quan, tdo xanh Ninh Thudn, nadm moc.

1. DPAT VAN BE

Ninh Thuan la tinh c¢6 vung san xuét tio 16n nhat ca nude voi dién tich 1.107 ha,
san luong 42.000 tin/nim. Hién tao xanh san xuat theo mo hinh VietGAP c¢6 gia tir
20.000 - 32.000 dong/kg, cb thé ndi tho xanh Ninh Thuén 1a cay lam giau mang lai thu
nhap cao cho ngudi nong dan. Tuy nhién, tao xanh Ninh Thuan dén nay méi chi ding lai
& viéc nghién ciru lai tao gidng va cham soc dé dat nang sut, chit lugng cao. Ngudi dan
chua c6 quy trinh thu hoach, xu 1y, bao quan tdo phu hop nén thoi gian bao quan ngin,
chi sau 2 ngay chat luong tdo di bat dau xudng cép va sau 4 ngdy co thé bi hu hong.
Chinh vi vay, ap dung nhiing tién bo cua khoa hoc cong nghé va cac san phém sinh hoc
pht hop dé kéo dai thdi gian bao quan, nang cao chit luong tao tuoi, dam bao an toan
thuc phém va md rong thi truong tiéu thu dong madt vai tré quan trong cho chién luoc
phat trién viing trong tao & Ninh Thuén.

Hién nay phuong phap bao quan rau qua bang mang phi dang dugc ap dung kha phd
bién. Mang phu c6 thé tao ra ving vi khi quyén diéu chinh xung quanh qua, lam thay d6i
su trao d6i khi v6i khong khi xung quanh. Do d6, han ché sy ho héap, 1am giam ton that
khdi lugng va lam cham sy nhan nheo cia qua do han ché qua trinh mat nudc, ngan can sy
xam nhap cua vi sinh vét, chéng lai su mat mau cua qua, dac biét khong gay doc hai cho
ngudi st dung. Ché phim tao mang c6 thé dugc pha ché tir nhidu nguyén liéu nhu nhua
ciy, sap thuc vat, sip dong vat, polysaccharite, protein va mot sd it polyme tong hop
khac.... Ché phdm tao mang c6 thé sir dung & quy mo cong nghiép 1an quy mé ho, dam bao

""Cén bg Vién co dién Nong nghiép va Cong nghé sau thu hoach, Thanh Héa
23 Gidng vién khoa Néng - Lam - Ngir nghiép, trong Pai hoc Hong Pirc
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an toan thuc pham, khong doc hai va khong gdy 6 nhiém mai trudng. Vi vy, nghién ctru
nay nham dé cap dén kha niang wc ché sy phat trién cia cac ching nim mdc gay thbi hong
tao xanh sau thu hoach trong moi trudng chira chitosan. Tir d6, danh gia hiéu qua trc ché
ctia ché pham chitosan két hop CaCl, 1én sy phat trién ndm mdc gy thdi hong tio xanh
trong qua trinh bao quan & didu kién nhiét d thuong.

2. NOI DUNG
2.1. Vat liéu va phwong phap
Péi twong, vat lieu nghién cuu

Gidng tao xanh Ninh Thuan, duoc canh tac theo quy trinh VietGAP, thu hai dang do
chin, ddm bdo an toan. Qua dai, dinh qua nhon nhu hinh qua tram, trong lugng qua trung
binh tir 35 - 40 g/qua.

Céac ching ndm méc Penicillium.sp va Aspergillus niger, A. flavus giy thdi hong
duoc phan lap tir qua tao xanh.

Méi trudng nudi cdy st dung mdi truong PDA (g/l): Dich chiét khoai tdy 1000ml;
Glucose 20g; Agar 15-20g/1; pH diéu chinh dén 5,5-6. Khtr tring & 0,8 at trong 30 phut.

Chisosan do cong ty TNHH san xuat kinh doanh Chitosan Viét Nam san xuét co
trong lwong phan tir 100.000 dalton do dé axetil hoa 90%; CaCl2 ding cho phén tich, do
tinh khiét 96,9%, do cong ty TNHH TM-DV XNK Gia Huy cung cép; Thung Cacton ti€u
chuan kich thude: 25 x 30 x 30, mdi thung chira 8-10kg.

2.2. Phwong phap nghién ctru
2.2.1. Phan Idp cdc ching ndm moc gy théi hong qud téo

Can 1g miu vo tdo, cit nho cho vao dng nghiém chira 9ml nude cit vo trung. Lac
trong 30 phut trén méy lac, dé ling & nhiét d6 phong. Hut 30 - 40pl dich mAu trai déu bang
que trang trén dia thach chtra moi trudng PDA. Nudi cay ¢ 28°C trong 3 - 5 ngay. Khi cac
khuan lac xuat hién, tach riéng ting khuan lac va dua vao cac dng nghiém chtra moi
truong gitt gibng da duoc thanh trung. Tién hanh dinh tén cac ching nim méc phan lap
duoc theo khoa phan loai ciia Rapper & Fernel (1965).

2.2.2. Nghién citu tac dung cia chitosan téi nam méc gdy thoi héng qua tdo xanh

Thuc hién theo phuong phap ndng do wc ché ti thiéu (MIC). St dung 6ng nghiém
vo tring chira 10ml méi truong PDA 16ng va chitosan véi cac nong do : 0%; 0,1% ;
0,2% ; 0,3% ; 0,4% va 0,5% duogc hfip khir tring. Moi 6ng nghiém sau d6 duoc cho vao
1001 hdn dich chira ndm méc Penicilium, A. niger, A. flavus gay thdi hong qua tio xanh
Ninh Thuan, mat d6 10’ CFU/ml. Mdi cong thiic 8 6ng nghi¢m, 1ap lai 3 lan. Xac dinh su
nay mam cua bao tir sau 48h ¢ nhiét d6 28 - 30°C trong ti nudi. Tinh phan trim sé ong
nghiém co ndm moc moc dé xac dinh kha nang uc ché nAm méc cua chitosan & néng do
khac nhau.
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2.2.3. Xu ly nguyén liéu trudc bao quadn

Dé so sanh, thyc nghiém dugc bd tri gom 3 thi nghiém va 1 cong thirc ddi ching,
modi thi nghiém dugc lap lai 3 1an & cac cong thire sau: PC: Ngam trong nudc may & nhiét
do phong trong 120 giay; Thi nghiém 1: Ngam trong nudc Clorin 0.1%; 0.2%; 0.3% va
0.4% & nhiét d6 phong trong 120 gidy; Thi nghi€ém 2: Ngam dung dich 1%; 2%; 3% va 4%
Na,COs ¢ nhiét do phong trong 120 gidy; Thi nghi€ém 3: Xir ly nudc noéng & cac nhi¢t do
45°C; 50°C; 55°C va 60°C trong 120 gidy. Cac cong thirc sau khi xir 1y duoc dé kho tu
nhién rdi tién hanh phan 1ap cic chung ndm mdc theo phwong phap 2.2.1 dé xac dinh ty 18
giam nim mdc gy thdi hong qua tao xanh Ninh Thuén.

2.2.4. Bdo quan tdo bang ché pham chitosan c6 bé sung CaCl,

Chiing t6i tién hanh xay dung cong thirc thi nghiém bao quéan tio nhu sau: BC: Tao
dugce ngdm trong nude may ¢ nhiét do phong 120 gidy dé rdo bé mat; CT1: Tao dugc xir
1y dung dich chitosan 0,5% (120s) dé rdo bé mat; CT2: Tao dwoc xir 1y dung dich
chitosan 0,5% + CaCl, 0,5% (120s) dé rao bé mat; CT3: Tao dugc xir Iy dung dich
chitosan 1% + CaCl, 0,5% (120s) dé réo bé mat; CT4: Tao dugc xir Iy dung dich
chitosan 1% + CaCl, 1% (120s) dé rao bé mit. Cac cong thirc sau khi dé rao bé mit duoc
dong thung caton 10kg/thung dua vao bdo quan & nén nhiét d6 35 - 39°C. Ty 1¢ qua théi
hong sau 3, 4, 5, 6 va 7 ngay bao quan duoc xac dinh qua khdi lugng cac qua bi thim
nam, bién mau do ndm méc phat trién c6 thé quan sat bang mat thudng so voi khdi luong
ban dau dua vao bao quan.

2.2.5. Phwong phdp xdc dinh hao hut khéi lwong tir nhién

M1-M?2
M1
Trong d6: X (%): Hao hut khdi lwong tu nhién & mdi lan phan tich; M; (g): Khdi
luong qua trude bao quan; M, (g): khdi luong qua & cac 1an phan tich.

Hao hut khéi lugng tu nhién dugc tinh theo cong thire: X(%) = 100

2.2.6. Phwong phdp xdc dinh ham lwong chdt khé hoa tan

Xéc dinh theo tiéu chuin Viét Nam (TCVN) 4414 - 87.

2.2.7. Phwong phdp xit Iy s6 liéu

Phuong phéap xir Iy s liéu bang Microsoft Excel 2003 va Irristart 4.0.

3. KET QUA VA THAO LUAN

3.1. Nghién ciru tac dung ciia chitosan t6i sy phat trién ciia nAm mdc giy hong
qua tao xanh sau thu hoach

Vi muc dich tim ra liéu te ché i thiéu (MIC), chiing t6i tién hanh thir tic dung cua
chitosan t6i su phat trién cia nAm mdc twong tng vdi cac ndng do chitosan khac nhau. Tién
hanh thi nghiém sy phat trién cia nAm mdc Penicilium, A. niger, A. flavus trén méi trudng
PDA long co bo sung chitosan theo cac n6ng d6 khac nhau: 0,1%; 0,2%; 0,3%; 0,4% va
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0,5% chitosan (c6 do dé acetyl héa 90% pha trong dung dich axit acetic 1%). Nudi ciy &
28°C khoang 3 - 5 ngay, sau d6 kiém tra su phat trién ctia nAm mdc. Két qua dugc trinh bay
theo bang 1:

Biang 1. Anh hwéng ciia chitosan t6i sy phat trién ciia nAm méc giy héng tio

STT Nong do Ty 1é dng nghiém c6 nAm mdc phat trién (%)
chitosan (%) Penicilium A.niger A.flavus
1 0,1 100 100 100
2 0,2 20 55 79
3 0,3 0 0 0
4 0,4 0 0 0
5 0,5 0 0 0

Két qua bang 1, chung toi thdy ¢ nong do chitosan 0,2% c6 20% ong nghiém cay
Penicillium, 55% dng nghiém cy 4. Niger, 79% 6ng nghiém cay A.flavus c6 ndm mdc phat
trién. Khi ndng d6 chitosan tir 0,3% tré 1én thi tat ca cac dng nghiém khéng c6 su phat
trién ciia ndm méc, ching t6 & nong d 0,3% chitosan c6 kha niang trc ché hoan toan su
phat trién ctia ndm mée.

Céc két qua nghién ctru cia Nguyén Duy Lam va cong su [1, tr 21-25] [2, tr 7-12] ciing
da chi ra kha ning ¢ ché ndm mdc cua chitosan trong méi truong long (¢ ndng do chitosan
0,15% trc ché hoan toan ndm méc A. Fumigatus; néng do chitosan 0,2% trc ché nAm mdc
Fusarium dimerum). Bén canh do, cac nghién ctru cia Ting Yu va cOng su [4, tr.261-266],
nghién ctru vé anh hudng cia chitosan déi véi ndm mdc Penicillium expansum gay thdi trén
tao (& ndng d6 chitosan >= 0,3% c6 kha ning e ché hoan toan sy phat trién ciia ndm méc P.
expansum). Chinh vi vay, chiing t6i lIra chon ndng do t6i thiéu ciia chitosan trong ché pham tir
0,5% dé phuc vu cac nghién ctu tiép theo.

3.2. Nghién ctru lya chon bién phap xir ly tdo xanh Ninh Thuin trudc bao quan

Dé tai tién hanh khao sat tic dung ctia xtr Iy nudc néng va mot sd chét sat tring
thong thudng ti sy phat trién cia ndm mdc gay thdi hong trén qua tio xanh Ninh Thuan
theo phuong phap thi nghiém & muc 2.2.3. Két qua dugc trinh bay ¢ bang 2:

Bang 2. Tac dung diét nAm méc gay thdi héng ciia cac bién phap
xir ly so' bg tao trwéc bao quan

STT | Céng thirc xir Iy H;Z‘; ?}‘ll; fgg;:g’(ﬁzg’c Hinh thitc qua
1 Déi chimg 5,35+1,83 Khong xudt hién ton thuong
0,1 60,17+ 0,56 Khong xuat hién ton thuong
, | Dungdich 0,2 61,23+ 0,52 Khong xuat hién ton thuong
clorin (%) | 0,3 63,15+ 1,02 Khong xuit hién tén thuong
0,4 63,71+ 1,04 Khong xuat hién ton thuong
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1 4521+ 1,12 Khong xuit hién ton thuong
; | Dungdich 2 55,09+ 1,24 Khong xuat hién ton thuong
Na,COs (%) | 3 61,37+ 0,85 Khong xuit hién tén thuong
4 63,52+ 1,02 Khong xuat hién ton thuong
45 45,18+ 1,31 Khéng xudt hién ton thuong
Xuly 750 60,83+ 1,02 Khong xuét hién ton thuong
4 nudc nong —
(tOC) 55 62,05+ 0,76 Vo6 qua mém
60 64,72+ 1,19 V6 qua mém

Theo ddi phat trién nAm mdc sau xtr 1y cho thay cong thirc ngdm dung dich Clorin
0,1% trong 120 gidy va ngam trong dung dich 3% Na,CO; déu c6 tac dung giam hon 60%
nam méc gy thdi hong trén tao va khong ¢ su khac biét c6 y nghia giita 2 phwong phéap
nay. Két qua nghién ctru ciing cho thdy & cong thirc xtr Iy nuwdc ndng & nhiét d6 50°C trong
2 phiit ¢6 tac dung giam 60,83% nam mbc gdy thdi hong trén tio. Cong thirc thi nghiém xur
1y nudc noéng ¢ nhiét do 55°C va 60°C ciing cho thdy hiéu qua giam 62,05% va 64,72%
nam méc gy thdi hong trén tao va c6 hién tuong ton thuong bé mit qua do nhiét do. Tuy
nhién, phuong phap xir Iy nudc néng can thiét bi chuyén dung dit tién va yéu cau nghiém
ngat khi thao tac khong phu hop khi trng dung quy mo6 néng ho. Viéc chon dung dich
Clorin 0,1% vi chat sat tring nay dugc khuyén céo sir dung rong rai trong sat tring nudc
may va nhiéu loai rau qua tuoi.

3.3. Nghién ciru bio quén tio xanh Ninh Thuin bang ché phim chitosan

Trong nghién ciru nay ching toi tién hanh bao quan tio xanh Ninh Thuén bang ché
phdm tao mang sinh hoc chitosan két hop véi bién phap xtr Iy so bo bang dung dich clorin
1%o theo cac cong thirc thi nghiém ¢ muc 2.2.4. Tién hanh theo ddi céc chi tiéu vé: ti 18 thdi
hong, ti 18 hao hut khéi luong, ham luong duong tong s dé chon ra cong thire tdi wu nhat.

3.3.1. Ti I¢ thoi hong

Biang 3. Theo déi ti 1¢ thdi hong ciia tio sir dung mang chitosan bd sung CaCl,

Cong thire Neay 3 ngay 4 ngay 5 ngay 6 ngay 7 ngay
CT1 1,78° 3,43° 9,19 12,98° 21,70°
CT2 0,00° 2,58 8,27° 12,59° 19,88°
CT3 0,00° 0,00° 0,00° 3,30¢ 5,25°
CT4 0,00° 1,86° 7,51¢ 9,18° 15,14¢
PC 59,42° 78,59° 89,93° 100,00° 100,00°

Ghi chii: Cdc gid tri ciing mét ¢ét ¢é chi s6 mii khdc nhau thi khdc nhau c6 ¥ nghia &
miurc y nghia a= 0,05
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Két qua bang 3 cho thdy, trong 3 ngay dau bao quan, tio & mau DC bi thdi hong trén
50%, chua c6 déu hi¢u thdi hong & cac cong thirc: CT2,CT3, CT4. Nhung budc sang ngay
thir 5 cong thirc ddi chimg (PC) thdi hong hoan toan, cac cong thirc thi nghiém déu co su
thdi hong khac nhau, riéng c6 CT3 sau 5 ngay van chua c6 sy thbi hong. Sau 7 ngay, CT3
c6 ti 1& thbi hong thap nhat (5,25%). Ché pham khong bd sung CaCl, ciing cho két qua tot
nhung sau 4 ngay qua bat ddu mém hon khong dat gia tri thuong mai cao nhu cong thic
nghién ctru ché phdm bang chitosan bd sung CaCl, C6 thé thiy, sir dung mang ché pham
chitosan 1% bé sung CaCl, 0,5% (xtr 1y clorin 0,1% trude khi xir Iy mang ché phim) cho
két qua tot nhét.

3.3.2. Ti I¢ hao hut khoi luong

Bang 4. Ti 1¢ hao hut khdi lrgng (%) ciia tio sir dung mang chitosan b sung CaCl,

Ngay
3 ngay 4 ngay 5 ngay 6 ngay 7 ngay
Cong thuc

CTI 3,25° 581° 7,98° 12,10° 9,26
CT2 3,12° 4,27° 6,19° 8,74° 11,02
CT3 2,28° 3,16 5,03¢ 6,37 7,91¢
CT4 2,42° 3,97 6,46° 10,74° 10,86°
PC 11,42° 8,27° 1,11° -2,81° -11,29¢

(Ghi chii: Cdc gid tri cing mot cot ¢é chi sé mii khdc nhau thi khéc nhau ¢6 ¥ nghia
o mirc y nghia o= 0,05)

Két qua bang 4 cho thdy, sau 3 ngiay, PC giam 11,42% khdi luong, CT1 giam
3,25%, CT2 giam 3,12%, CT3 giam 2,28%, CT4 giam 2,42%. Ngay tht 7 cong thuc CT3
cho ty 18 giam khdi lwong thip nhat 7,91%; cac cong thirc thi nghiém CT2, CT4 déu cho ti
1¢ giam khéi luong > 10%.

3.3.3. Ham lwong chdt khé hoa tan theo chiét quang ké sau 7 ngdy bdo qudn

Bang 5. Ham lwgng chit kho hoa tan (brix) ciia tdo xanh Ninh Thuén sau 7 ngay bao
quan bing mang chitosan két hop véi CaCl, & cac ndng dd khac nhau

Cong thuec TN CT1 CT2 CT3 CT4 bC
Ham luong Chét c ab a ab d
kho hoa tan (brix) 16,75 17,01 17,25 17,18 8,60

(Ghi chii: Cdc gid tri cing mot cot ¢é chi sé mii khdc nhau thi khéc nhau ¢6 ¥ nghia
o muc y nghia o= 0,05)

Két qua bang 5 cho théy, sau 7 ngdy bao quan & nhiét 46 35 - 39°C ham luong
chat kho hoa tan & cac cong thirc ¢ su thay ddi dang ké. Ham luong chit kho hoa tan
ban dau trudc bao quan trung binh 1a 14,25° Brix. Sau 7 ngdy bdo quan tdo ham luong
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chat kho hoa tan & céc cong thuc CT1, CT2, CT3, CT4 tang I1én lan luot dat 16,75;
17,01; 17,25; 17,18° Bx nhung khong c6 sy khac nhau vé mit ¥ nghia. Cong thirc dbi
chimg (PC) c¢6 ham luong chat kho hoa tan giam di dang ké, con 8,60° Brix. Nguyén
nhan c6 thé 1a do qua trinh bién ddi sinh héa cua tdo va do ham lugong nudc trong tao
giam di trong qua trinh bao quan nén ham luong chit kho hoa tan ting 1én, nhung & DC
ham luong duong tong s6 lai giam di do nAm mdc va vi sinh vat phat trién manh tiéu
thu dinh dudng qua va gay thdi hong.

Két qua nghién ciru cho thay: cong thire CT3 Chitosan 1% bo sung CaCl, 0,5% cho
hiéu qua bao quan tdo cao nhat. Sau 7 ngay bao quan bang ché pham CTO03, ty 1é thdi hong
5,25 %, hao hut khéi luong tu nhién 7,91%, d6 Brix 17,25%.

4. KET LUAN

Chitosan c6 kha nang tc ché hoan toan sy phat trién cta Penicilium va A.niger,
A. flavus gay thdi hong qua tao xanh & nong do 0,3%. Ché pham chitosan 1% bd sung
v6i CaCl, 0,5% két hop véi bién phap xir 1y so bd trude bao quan bang dung dich
clorin 0,1% cho hiéu qua bao quan cao nhat. Sau 7 ngay bao quan & diéu kién nén nhiét
d6 35-39°C Tao van giit duge do twoi, mau sic nhu ban dau, ty 1¢ thi hong 5,25%, hao
hut khéi lugng tu nhién 7,91%. Nghién cru ndy mé ra kha ning sir dung dung dich
chitosan va CaCl, thanh mét ché pham sinh hoc an toan, hiéu qua dung trong bao quan
qua tado xanh Ninh Thuén.
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RESEARCH ON THE EFECT OF THE FILM-FORMING
COMPOSITION CONTAINING CHITOSAN TO NINH THUAN
GREEN APPLE DECAY CAUSING MOULD

Le Thien Minh, Phung Thi Tuyet Mai, Le Thi Lam

ABSTRACT

The effect of film-forming composition containing chitosan was assessed to control
Penicillium and Aspergillus niger, Aspergillus flavus mould which caused Ninh Thuan
green apple spoiling during storage was focused in this reasearch. The minimum
inhibitory concentration of chitosan on Penicillium, Aspergillus niger and Aspergillus
flavus was 0.3%. The high effective during Ninh Thuan green apple preserving at the room
temperature was recorded in case of using the film-forming composition containing 1%
chitosan adding 0.5% CaCl, (0.1% chlorine treatment before composition’s film
processing). After 7 days of storage at the temperature of 35°C, the freshness and color of
green apples were still kept as the original, the decay rate was 5.25%, the natural mass
weight lost 7.91% and Brix degrees was 17.25%.

Keywords: Chitosan, storage, Ninh Thuan green apple, mould.

58



