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TOM TAT

Oi 1a qud ¢6 dinh hd hap nén dién ra qué trinh chin sau thu hogch l1am cho thit qua bi mém,
MAu sdc Vo quda bi bién doi, thoi gian bao qudn ngan. Pdnh gid kha nang khdng cdc ching vi sinh
dwoc phan Idp tir qud éi bi hur héng trong qué trinh bao qudn bang hén hop chitosan khoi lirong
phan ti# thap va nano SiO,, dong thoi iing dung hon hop dé xir 1i bao mang qud 6i nham ting thoi
gian ton triz. Hon hep chitosan khéi lirong phan ti thap va nano SiO; ¢ kha ndng khdng tot cac
cac chung vi sinh vat nay. Oi gidng Pai Loan sau thu hoach dwoc xir li bao mang bang hén hop
2% chitosan (Mw 44,5 kDa) va 0,02% nano SiO, c6 dg bién déi mau sdc vé qud, dé cing, ham
lrong vitamin C, t/ 1¢ huw hong, tong chat ran hoa tan, ti 16 hao hut khéi lwong giam chdm, bao
quan 12 ngay ¢ 15 + 1°C, 80 + 5% RH gdp déi thoi gian so véi khong xa I

Tir khoa: chitosan; 6i; nano SiO2; bao quan

1. Giéi thigu

Oi 12 loai trai cay co dinh ho hap dot bién nén sau khi thu hoach qué trinh chin dién
ra rat nhanh, thoi gian ton trit ngan lam cho thit qua bi mém, mau sac vo qua bi bién doi.
Hién nay, trén thé gisi da c6 mot vai nghién ciru dé nham kéo dai thoi gian bao quan ma
van giit duoc chat luong tréi oi.

Chitosan va chitosan phan tir lugng thap dang dugc nghién ciu nhiéu trong viéc bao
quan néng san sau thu hoach. Chitosan phan ti lwong thiap duoc tao ra do thiy phan tir
chitosan nén c6 khéi luong phan tir thap va do hoa tan Ién hon so véi chitosan. Kegian va
cong su (2012), Krishna va Rao (2014) da nghién ctru ttng dung chitosan trong bao quan
oi, két qua cho thdy mau 6i duoc xir i bao mang chitosan c6 su thay doi vé d6 chic, hao
hut khéi lwong, chét diép luc, malondialhehyde (MDA), chét rin hoa tan (SSC), acid tong
s6, vitamin C cham hon so véi mau 6i khong xu 1i trong sudt qua trinh bao quan.

Cite this article as: Pham Thi Ha Van, Le Si Ngoc, & Nguyen Van Luong (2020). The effects of low molecular
weight chitosan and nano SiO; on the quality of post-harvest guava (Psidium guajava L.). Ho Chi Minh City
University of Education Journal of Science, 17(12), 2143-2156.
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Nano silica dd va dang dugc nghién ciu wng dung rong réi trong nhiéu linh vyuc va
da duoc chitng minh khong anh huéng xau dén sirc khoe ngudi tiéu ding va cay trdng. Su
két hop gitra nano silica va chitosan c6 thé ting cuong kha nang khang vi sinh vat caa 16p
mang bao, han ché hoat dong cia enzyme, wc ché sau bénh trén ndng san, cai thién mot s6
dac tinh cua l6p mang bao (Tong et al., 2016). Jianglian va Zhang Shaoying (2013) da
nghién cau st dung chitosan két hop véi nano SiO2 trong bao quan qua tao sau thu hoach.
Qua tao duogc xtr i vai 1% chitosan + 0,04% nano SiO2 va bao quan & nhiét do phong, sau
32 ngay, do bién thién vé mau sic, ti 1& thbi hong, hao hut khdi luong, ti 1& ho hap, hao hut
vitamin C, hao hut polyphenol cua qua tao dugc Xt |i déu thap hon nghiém thie ddi ching.
2. Vatli¢u va phwong phap nghién ciru
2.1 Vatligu

Gidng 6i Pai Loan duoc trong tai huyén Bau Bang tinh Binh Duong. Oi duoc thu
hoach sau 75 + 2 ngay tinh tir lGc nd hoa, qua dong déu vé kich thudc, khdng ton thuong
co hoc, sau bénh.

Chitosan duoc didu ché tir vo tdm, cua co khéi lugng phan tir trung binh 16; 44,5; 80;
109 kDa, d6 deacetyl héa 83% (Hinh 1).

Nano SiO; kich thugc trung binh 20-30 nm san xuat vo trdu do Trung tm Nghién
ctru va trién khai cong nghé birc xa Thanh phé H6 Chi Minh san xuat.

NS

Chitosan My, =109 kDa  Chitosan Mu=80kDa  Chitosan My =44,5kDa  Chitosan My = 16 kDa
Hinh 1. Chitosan sur dung trong thi nghi¢m
Céc chang vi sinh vat thir nghiém: 4 chang nam méc: Chrysosporium tropicum,
Cladosporium sphaerospermum, Aspergillus wentii, Colletotrichum acutatum va 3 chiing
vi khuan: Azotobacter sp., Escherichia coli, Bacillus subtilis.
2.2. Phwong phdp nghién cuu

- Phuong phép thu hoach va xtr Ii 6i: Oi dwoc thu hoach vao ldc sang sém hoic chiéu
mét, cit cudng khoang 1-2 cm cho vao thuing carton (20 tréi/ thung, kich thudc thiing 40 x
25 x 20 (cm), thing ¢6 6 15 thong gi6 kich thudc 2,5 cm?, dugc bé tri ddi xing nhau) va
mang vé khu tap két trong vong 3 gio dé tién hanh b tri thi nghiem.

- Phuong phép chuan bi dung dich nano SiO2 — chitosan: Hoa tan chitosan vao acid
acetic lodng 0,5% (v/v) khudy déu cho dén khi tao hdn hop ddng nhit. Sau do bd sung
thém nano SiOz & kich thu6c 20-30 nm, didu chinh pH =5,5 va sir dung méay dong hoa dé
phéi tron déu dung dich. H3n hop sau khi pha xong duoc st dung lién khong dé qua ngay.
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Panh gia chat lugng hdn hop nano SiO2 va chitosan theo thoi gian bao quan: Hon hop
nano SiO; va chitosan s& dugc bao quan trong lo thay tinh nap nhém (250 ml), mdi binh
chtra 200 ml hdn hop, duoc danh gia chat lugng theo thoi gian bao quan vé kha ning
khang vi sinh vat va kich thudc hat sau 0, 15, 30, 45, 60 ngay bao quan ¢ 30 *+ 2°C, 80 *
5% RH.

- Hoat tinh khang khuin dwoc tinh bang dwong kinh vong khang khuin AD
(Schillinger et al., 1989): Mai truong thtr hoat tinh khang khuan TSA duoc db trén dia
petri, trai vi khuan kiém dinh 1én dia thach. St dung gidy thim vé tring (d = 6mm) cho
Vvao dia petri da trai vi khuan. Sau d6 hut 10 pl dung dich nano SiO2 — chitosan cho vao
gitta gidy thdm, nudc cat vo trung duoc st dung trong mau déi chung am. U dia thach ¢
32°C, sau 24 gio, quan sat vong khang khuan tao thanh.

AD =D -d (mm).
Trong d6: D: duong kinh vong vé khuan (mm); d: duong kinh gidy tham vé triing
(mm)

- Hoat tinh khang nam dugc tinh bang duong kinh vong khang nim AN (EI - Hawary
et al., 2013): Mbi truong thir hoat tinh khang nim 1a moéi truong PDA cd bd sung thém
dich nano SiO; — chitosan duoc d6 trén dia petri, nu6c cat vo trung dugc st dung trong
mau d6i ching &m. Str dung phuong phéap duc 16 thach (d = 6 mm) chira ching nam thuan
can kiém dinh vao giita dia petri, 0 dia thach ¢ 32°C, sau 5-7 ngay quan sat su phat trién
ciia nAm tao thanh.

AN =N -d (mm).
Trong d6: N: dudng kinh vong ndm khéng phat trién (mm); d: duong kinh duc 16
thach (mm)

- Xac dinh dudng kinh ting nam tao thanh AA: AA = A - a (mm). Trong d6: A: dudng
kinh tang nAm tao thanh (mm); a: duong kinh duc 16 thach (mm).
- Phuong phap do mau sic: Sir dung may Color Checker Nippon Denshoke NR — 1.
Do bién doi mau sic vo qua AE: AE = [(Li —Lo)? + (ai — a0)? + (bi — bo)?]*?
Trong d6: Li, a, bi: Két qua do mau & lan phan tich thi i; Lo, ao, bo: Két qua do mau
ctia nguyén liéu dau vao.
- Phuong phép xac dinh chat ran hoa tan (Brix) bang khuc xa ké Refractometer.
- Xac dinh vitamin C theo TCVN 8977: 2011.
- Xac dinh ti 1& hao hut khéi luong (HHKL)%: HHKL(%) = [(m1 - m2)/m1] x 100
Trong d6: m1 1a khéi lugng 6i trude khi bao quan, my 1a khéi lugng i sau khi bao
qguan.
- Do kich thuéc hat bang phuong phap DLS bang thiét bi Particle size analyze.
- Xac dinh silic tong theo TCVN 9172: 2012 ICP — OES
- Xur i s liéu bang Ecxel va phian mém Minitab 16 & mirc y nghia 95%.
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3.  K&étqua vathao luan
3.1. Thi nghigm hogt tinh khang vi sinh vdr gay hw héng éi sau thu hogach ciia hén
hep nano SiO; va chitosan phan tei lweng thép trong diéu kién in vitro

Két qua vé kha ning khang khuan va khang nam caa hdn hop nano SiO; va chitosan
trong diéu kién in vitro duoc thé hién & Bang 1 va Bang 2.
Bdng 1. Hogt tinh khang khudn ciia hon hop nano SiOz va chitosan trong diéu kién in vitro
Puong kinh vong khang khuian (mm)

Nghiém thac

E. coli B. subtilis Azoto sp.

Chitosan My, =109 kDa 3,45™+0,49 4,27'+0,23
Nano SiO; - Chitosan My, =109 kDa 4,80°+0,28 1,24°+0,12 5,56¢+0,47
Chitosan My, =16 kDa 9,85°+0,36 5,07°+0,17 7,82°+0,36
Nano SiO;-Chitosan My, =16 kDa 11,61%°+1,09 5,86°+0,16 9,81°+0,24
Chitosan My, = 44,5 kDa 10,63+0,53 7,14°+0,18 9,39°+0,49
Nano SiO; - Chitosan My, =44,5 kDa 12,86%+0,55 7,16%+0,23 11,19%+0,56
Chitosan My, =80 kDa 5,23%+0,43 3,65%+0,43 6,31%+0,17
Nano SiO; - Chitosan M,,=80 kDa 6,34%+0,50 3,97%+0,54 6,82°+0,22
Déi ching - - -
Nano SiO; - -- -

P * * *

Trong cing mét cat, cac tri so ¢ cung ki tw di kém khdc biét khong cé y nghia vé mat thong
ké. * khac biét co y nghia (P < 0,05), --: Khéng khang.
Bdng 2. Hogt tinh khang nam ciia hon hop nano SiO; va chitosan trong diéu kién in vitro

Pudong kinh tang nAm (mm)

Xir I Chrysosporiu  Cladosporium  Aspergillus  Colletotrichu
m Sphaerospermu wentii m acutatum
Chitosan My, =109 kDa 16,769+0,79 6,88°+0,58 14,64°+0,3  14,31°1,04
Nano SiO,-Chitosan  14,47°+0,87 +++ 13,57%+0,4 13,05%+0,27
Chitosan My, =16 kDa 12,56°+0,70 +++ 10,93*+0,8  8,22°+0,68
Nano SiO, - Chitosan My, 7,24°+0,79 +4++ 12,09%+0,5 5 42°+1,05
Chitosan My, =44,5 kDa 8,04°+0,61 +++ 6,65°+0,35 +++
Nano Sio -Chitosan  6,32%+0,27 +++ 9,34+0,69 +++
Chitosan Mw =80 kDa 16,05%+0,71 +++ 16,579+0,3  11,76+0,55
Nano SiO,-Chitosan  14,56°+0,46 +++ 18,36%+1,0  11,18%+0,54
Déi chimng 80,00°+0,00 29,17°+1,76 29,87"+1,4  18,44'+1,18
Nano SiO, 80,00%+0,00 29,30°+1,27 30,28"+0,9  18,13+0,83
* * * *

P

Trong clng mét cét, cac tri so ¢ cung ki tw di kém khdc biét khéng cé y nghia vé mat thong
ké. * khac biét co y nghia (P < 0,05), +++: Khang hoan toan.

O cuing 1 nghiém thire, duong kinh vong khang khuan cua chitosan ddi vai B. subtilis
(vi khuan Gram duong) nho hon so véi E. coli va Azotobacter sp. (vi khuan Gram am) két
qua nay phu hop véi nghién ciu cua Ying - Chien va cong su (2004).
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Chitosan c6 khéi lwong phan ti thap 16; 44,5 kDa c6 kha ning khang khuan va nim
t6t hon so voi chitosan ¢ khdi luong phan tir 80 kDa va chitosan thwong mai (Mw = 109
kDa), diéu d6 ching minh chitosan khéi lwong phan tir thap c6 kha ning khang khuan va
nim rét tét va tét hon chitosan c6 khéi lugng phan tir cao (Yin et al., 2010). Khi két hop
nano silica va chitosan thi c6 thé ting cuong kha ning khang vi sinh vat cua l6p mang bao
chitosan (Dhanasingth et al., 2011). Chinh vi thé, hau hét cac nghiém thic chira hdn hop
nano SiO; va chitosan khdi lugng phan tir thap déu thé hién kha nang khang khuan va
khang nim tét hon so vai nghiém thic chi chira chitosan & cung khéi luong phan tu.
Chitosan khéi Iwong phan tir 44,5 kDa (1%) két hop véi nano SiO2 (0,04%) c6 kha nang tc
ché tbt cac chung vi sinh vat gay hu hong qua 6i sau thu hoach.
3.2. Khdo séat anh hwong cia hén hep nano SiOz (N) va Chitosan (Mw 44,5 kDa) (C)

|én chdt lweng ciia qud éi sau thu hogch

Anh hudng cia hdn hop nano SiO2 (N) va Chitosan (Mw 44,5 kDa) (C) Ién chat

luong cua qua 6i sau thu hoach duoc thé hién & Bang 3 dén Bang 6.

Bdng 3. Anh hwéng cia hon hop nano SiO2 va Chitosan (Mw 44,5 kDa) 1én ti 1é hao hyt
khoi luwong (%) cua qud 6i theo thoi gian bdo quan & 15 + 1°C, 80 + 5% RH

Nghiém thirc 3 ngay 6 ngay 9 ngay 12 ngay

bC Déi chimg 3,389+0.20 8,5770,13 -- -

NT1 0,5% C 3,19'+0,15 6,63°£0,09 9,96°+0,23 -

NT2 0,5% C+0,02% N 3,04°'+0,08 6,60°+£0,09 9,80°+0,15 -

NT3  0,5% C 0,04% N 3,01°'+0,14 6,53%+0,09 9,70°+0,10 -

NT4  0,5%C+0,06% N 3,06"0,05 6,52%+0,08 9,79%+0,13 -

NT5 1% C 2,75%+0,12 6,22°9+0,11 8,73°+0,12 -

NT6 1% C+0,02% N 2,70°+0,11 6,18°+0,08 8,62°+0,09 -

NT7 1% C+0,04% N 2,64¢+0,06 6,18°+0,08 8,58°+0,07 -

NT8 1% C+0,06% N 2,67%9+0,07 6,15°+0,08 8,53°+0,13 -

NT9 1,5% C 2,46%¢+0,04 5,74°+0,27 7,52°+0,09 9,44°+0,09
NT10 1,5% C+0,02% N 2,34°+0,06 5,51%+0,09 7,56°+0,05 9,38%+0,04
NT11 1,5% C+0,04% N 2,36%+0,07 5,42%+0,03 7,57°4£0,05 9,30%°+0,10
NT12 1,5% C+0,06% N  2,38%¢+0,07 5,37%4£0,03 7,51°40,07 9,32%°+0,14
NT13 2% C 2,31°40,10 5,61%+0,15 7,46°+0,05 9,20%°+0,16
NT14 2% C+0,02% N 2,24°+0,06 5,52%+0,05 7,528+0,18 9,16%°+0,23
NT15 2% C+0,04% N 2,23%0,07 5,47%+0,09 7,39%+0,08 9,11%°+ 0,08
NT16 2% C+0,06% N 2,21°40,03 5,34°+0,05 7,442+0,13 9,05% £ 0,16

P

*

*

*

*

Trong cuing mgt nhém gid tri trung binh, c&c tri so ¢ cung ki tw di kém khdc biét khéng co y
nghia vé mat thong ké. * khac biér ¢é y nghia, ns: Khdc biét khong cé y nghia (P < 0,05), --: Ding

thi nghi¢m
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Ti I& hao hut khéi lwong tu nhién & tit ca nghiém thic ting dan theo thoi gian bao
quan (Bang 3). Di véi qua 6i ¢ cac nghiém thac co xtr i bao mang chitosan va nano thi
tbc do hao hut khéi lwong thap hon so véi nghiém thite BC khong bao mang. Nong do
chitosan st dung trong thi nghiém cang cao thi ti 1& hao hut khéi luong cang thap va nguoc
lai. Cu thé sau 12 ngay bao quan ti 1 hao hut khéi lugng cia mau 6i & NT16 1a thap nhat
va khac biét khong ¢ ¥ nghia thdng ké (P <0,05) so véi NT10 dén NT15, cac nghiém thirc
khac dirng theo ddi do ti 1& hao hut khéi lugng cua qua 6i >10%.

Han hop chitosan — nano SiO2 tao ra cau trdc phan tir méi khong chi chira nhom hira
co ma con chira cac hat nano SiO2 vo co. Cac hat nano SiO2 vo co dugc phan tan trong cac
ma tran chitosan, hinh thanh mang ludi chtra cu trdc hira co — v co, giup cai thién tinh
chat tao mang va ban tham cho chitosan. SiOz duoc chiing minh 1a ¢6 kha nang cai thién
dic tinh cua chitosan trong bao quan thuc pham (Yu et al., 2012).

Bdng 4. Anh hwong ciia hon hop nano SiO2 va Chitosan (Mw 44,5 kDa) dén dé bién doi
mau sdc (4E) cua vé qud di theo thoi gian bao quan & 15 + 1°C, 80 + 5% RH

Nghiém thac 3 ngay 6 ngay 9 ngay 12 ngay
bC Déi chimng 14,60°+2,03 23,65'+2,44 - --
NT1 0,5% C 10,029+0,98 18,09%4+2,95 24,39°+1,76 --
NT2  0,5% C+0,02% 8,114 0,26 18,11%42,95 24,49°+1,00 -
NT3 0,5% C0,04% N 9,349+0,44 17,18%+2 27 23,02°+¢1,30 -
NT4 0,5%C+0,06% N 8,33%¢+0,98 15,48%+0,82 23,66°+1,28 -
NT5 1% C 8,23%+1 .44 14,29bcde+1 13 21,81°+0,41 --
NT6 1% C+0,02% N 6,4289+0,67  13,03%+0,75  21,54"+1,62 --
NT7 1% C+0,04% N 5,93%c+0 98  12,87%€+2 36  20,85*°+0,77 --
NT8 1% C+0,06% N 4,53%°+0,16 11,89%+2 50  20,57°°+0,96 -
NT9 1,5% C 6,40%°¢+0,70 11,19%¢+1,47  17,56%°+2,23 25,04+1,00

NT10 1,5% C+0,02% 3,76°£1,78 10,813°+1,68 16,21%+1,28 23,70+0,81
NT11  1,5% C+0,04% 4,74%+2 69 9,42%+0,62 16,20%+1,36 22,50+0,40
NT12  1,5% C+0,06% 4,76%+1,14 8,13%+1,29 14,78%+0,37 21,46+2,73
NT13 2% C 3,64%+0,61 9,17%+2,26 14,842+1,95 22,62+1,75
NT14 2% C+0,02% N 4,96%°+2 84 8,23%+1,52 14,28%+2,17 22,21+2,49
NT15 2% C+0,04% N 3,88%+1,07 8,74°+1,81 14,73%+1,08 19,70+2,76
NT16 2% C+0,06% N 4,14%°+1,23 8,07°+1,86 13,56%+0,81 20,21+2,60
P * * * ns

Trong cung mgt nhém gia tri trung binh, cac tri so ¢6 cung ki tw di kem khdc biét khdng cé y
nghia vé mdt thong ké. * khac biét ¢6 y nghia, ns: Khdc biét khéng c6 y nghia (P < 0,05), --: Ding thi
nghiém

Trong cung mét thoi diém sau thu hoach thi d6 bién d6i mau sic (AE) cua nghiém thic
d6i ching 1a 16n nhit va cao hon dang ké so véi mau qua 6i ¢ cac nghiém thic dugc xur Ii
Véi chitosan va nano SiO; (Bang 4). Nong do chitosan va nano SiOz cang cao thi do bién doi
mau sic (AE) cang nho va nguoc lai. Cu thé, sau 6 ngay bao quan do bién doi mau sic (AE)
ctia vo qua 6i & nghiém thire BC 1a cao nhét va khac biét rat co ¥ nghia thong ké (P <0,05) so
Vv6i cac nghiém thirc khac biét khong co ¥ nghia thdng ké so véi NT6 dén NT15. Sau 12
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ngay bao quan do bién doi mau sic (AE) & NT15 thap nhat, tuy nhién két qua nay khac biét
khong c6 ¥ nghia thong ké so véi cac nghiém thic tir NT9 dén NT14, NT16.

Oi thuoc nhém qua cd hd hap dot bién véi dic tinh 1 ting toe d6 hd hap trong subt
qua trinh chin ddng thoi Vi su san sinh ethylene di cho thiy céac thay ddi chu yéu vé sinh
If trong qué trinh sau thu hoach, biéu hién 1a su thay ddi rd rang vé mau sac va sy thay doi
vé sic td 1a mot trong nhitng ddu hiéu dé phan biét qua & cac giai doan chin khac nhau. Do
bién d6i mau sic caa vo qua 6i ting nhanh trong giai doan dau do qua dang trong giai doan
hd hap dot phét, qua trinh chin xay ra nhanh. Trong qua trinh chin cta qua 6i ham luong
chlorophyllase giam dan do hoat dong cua cic enzyme nhu chlorophyll oxidase va
peroxidase, con ham lugng carotenoid ting dan do vdy qua cang chin, vo cang vang, mau
xanh cang giam (Jain et al., 2003).

Bdng 5. Anh hwéng ciia hon hop nano SiO, va Chitosan (Mw 44,5 kDa) Ién ham leong
vitamin C (mg/kg) cia qud i theo thoi gian bdo quan & 15 + 1°C, 80 + 5% RH

Nghiém thac 3 ngay 6 ngay 9 ngay 12 ngay
Nguyén liéu 408,22+18,49
bC Déi chimng 789,71%+33,4  1092,79°+31,48 -- -
NT1 0,5% C 683,01°+23,9  913,779+42,43  1205,00%+28,4 -
NT2 0,5% C+0,02% 661,02%+40,4 901,70°+45,98  1181,90%22,5 -
NT3 0,5% CO0,04% 642,77%+26,0 885,329+17,94  1148,56%39,2 -
NT4 0,5%C+0,06% 645,95%+17,7 848,87°+20,52 1146,64™+229 -
NT5 1% C 648,53%+30,8 854,22°+35,75  1068,85°+39,5 -
NT6 1% C+0,02% N 656,99%+30,8 834,24*9+33,39 1046,06%+35,6 -
NT7 1% C+0,04% N 649,16%+28,0  844,19%+2355  1039,21%°+31, -
NT8 1% C+0,06% N 648,55%+30,2 833,11°°+17,15 1027,89°+32, -
NT9 1,5% C 623,70°°+28,  781,79°+34,90 973,28%+192 1268,23"+22,0
NT1 1,5% C+0,02% 600,97°9+13,  749,28%+3951  965,26%°+24,5 1250,78°+25,8
NT1 1,5% C+0,04% 578,78%%+36  742,73%+2218  941,41°+4,74  1256,99°+26,3
NT1 1,5% C+0,06% 539,23%°+23,  740,68%+33,82 950,17%°+15,69 1247,66°+27,0
NT1 2% C 541,10%°+29,  733,31%+28,98  929,11%+15,83 1221,73%+30,3
NT1 2% C+0,02% N 507,81%+23,0 = 719,84°+31,07  917,69*+14,15 1107,21°+84,5
NT1 2% C+0,04% N 518,27®+12,4  713,60°+28,82  918,96%+33,00 1137,39%+78,1
NT1 2% C+0,06% N 511,76°*433,5  725,74°+18,64  903,09*+10,79  1142,49°+43/1

P

*

*

*

*

Trong cting mgt nhém gid tri trung binh, c&c tri so c6 cung ki tw di kém khdc biét khéng co y
nghia vé mat thang ké. * khac biét ¢6 y nghia (P < 0,05), --: Ding thi nghiém

Ham luong vitamin C ting dan ¢ tat ca cac nghiém thuc khi thoi gian bao quan ting.
Trong d6 mau 6i & nghiém thirc dbi ching cé tdc d6 tang ham lwong vitamin C 12 cao nhat
va khac biét rit c6 y nghia thong ké so voi mau 6i & cac nghiém thire dugc xur |i bao mang
nano SiOz va chitosan. Nong d6 chitosan va nano SiO, cang cao thi téc do ting cua ham
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lwong vitamin C cang cham va nguoc lai. Cu thé, sau 6 ngay bao quan, mau 6i ¢ nghiém
thire BC c6 ham luong vitamin C cao nhat va khac biét rit c6 ¥ nghia théng ké véi mau
qua 6i & cac nghiém thire xt 1i bao mang. NT15 ¢6 toc do tang ham luong Vitamin C 1a
cham nhit va thap nhat va khac biét khong co ¥ nghia théng ké véi cac nghiém thic tir
NT10 dén NT14, NT16. Sau 12 ngay bao quan, ham luong vitamin C cua mau 6i & NT14
1a thap nhat va khac biét khong c6 ¥ nghia thong ké véi NT13, NT15, NT16.

Ham luong vitamin C cua 6i ting dan trong qua trinh bao quan va tang dot bién & giai
doan chin (nhitng ngay cudi cua qua trinh bao quan) dat gié tri cao nhat 1a 1300 mg/kg. Lim
va cong su (2006) di chi ra rang ham luong vitamin C cua qua 6i ting dan trong qua trinh
bao quan, dat gia tri thap nhap ¢ do chin 1 (qua xanh gid) va 2 (qua bat dau chuyén mau) va
c6 su ting dot bién va dat gia tri 1on nhat ¢ giai doan 3 (qua chin) va sau d6 giam & giai doan
chin mém, trong nghién cau caa ching tdi chi dung lai & giai doan qua chin, khi ti 1& hao hyt
khéi luong >10%, nén két qua vé ham lugng vitamin C tiang dan trong qua trinh bao quan.

Bdng 6. Anh hwéng ciia hon hop nano SiO2 va Chitosan (Mw 44,5 kDa)
I&n téng chat rdn hoa tan (°Bx) cua qud éi theo thoi gian bdo quan ¢ 15 + 1°C, 80 + 5% RH

Nghiém thac 3 ngay 6 ngay 9 ngay 12 ngay
Nguyén liéu 7,95+0,44
bC Ddi chimng 9,38°+0,13 10,93+0,30 - -
NT1 0,5% C 8,82%°+0,40 10,36°+0,26 11,47%+0,20 -
NT2 0,5% 8,74%°+0,43 10,21°¢%+0,13 11,46%+0,04 -
NT3 0,5% C 8,70°°+0,29 10,32%+0,24 11,31%+0,13 -
NT4 0,5%C+0,06 8,69%°+0,39 10,10v¢¢+0,37 10,97%+0,13 -
NT5 1% C 8,79%°+0,26 9,723bcde+() 25 10,834+, 26 -
NT6 1% C+0,02%  8,70%°+0,21 9,70%¢%+0,10 10,89%"+0,36 -
NT7 1% C+0,04%  8,71%+0,38 9,60%+0,21 10,83%%¢'+0,14 -
NT8 1% C+0,06%  8,70%+0,26 9,542¢+0,08 10,85%1+0,36 -
NT9 1,5% C 8,64%°+0,21 9,45%+0,24 10,39%¢4+0,57 11,49+0,20
NT1 1,5% 8,53%+0,16 9,523¢+0,30 10,53%cde+0,17 11,42+0,43
NT1 1,5% 8,55%+0,19 9,44%+0,27 11,58%cde+0,14 11,15+0,18
NT1 1,5% 8,54°+0,14 9,43%+0,22 10,273 +0,16 11,12+0,36
NT1 2% C 8,57%°+0,18 9,36%+0,20 10,15%%+0,42 11,20+0,36
NT1 2% C+0,02% 8,43%+0,10 9,35%+0,20 9,99%¢+0,33 11,05+0,25
NT1 2% C+0,04% 8,46%+0,31 9,38%+0,35 9,96°+0,34 10,99+0,22
NT1 2% C+0,06% 8,36%+0,20 9,38%°+0,14 9,98%+0,35 10,91+0,35
P * * * ns

Trong cung mot nhom gia tri trung binh, cdc tri so co cung ki tw di kem khdc bi¢t khong co y nghia
vé mdt thong ké. * khdc biét c6 Y nghia, ns: Khdc biét khong cé y nghia (P < 0,05) —: Dimg thi nghiém

Mau 6i & nghiém thuc déi chimng khéc biét rat c6 y nghia théng ké (P <0,05) véi cac
mau 6i duoc xir If bao mang chitosan va nano SiO (Bang 6). Nong do chitosan va nano
SiO; cang tang thi toc d6 ting ham lugng chat rin hoa tan cang giam va nguoc lai. Trong
sudt thoi gian ton trir qua 6i co su thuy phan tinh bot thanh duong dudi tac dung cua céc
enzyme o, p amylase 1am cho lugng duong tong sb ting nén nong do chét ran hoa tan ciing
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tang theo. Ham lwong chét ran hoa tan ciia qua 6i ¢6 gia tri tir 7,95 + 0,44°Bx (nguyén liéu
dau vao khi qua truong thanh) dén 11,58 + 0,14°Bx (khi qua chin).

Str dung hdn hop chira 2% chitosan + 0,02% nano SiO2 dé bao quan qua 6i Pai Loan
cho do bién d6i mau sic vo qua, hao hut khdi lwong, ham luong vitamin C, téng chat ran
hoa tan giam cham nhat, ti 1& hu hong thap, thoi gian bao quan khoang 12 ngay, gan gap
dbi so vai khong xir 1i bao mang khi ton trit & 15 + 1°C, 80 + 5% RH.

Mau oi BC sau 3 ngay bao qudn Mdu 6i PC sau 9 ngay bao quan
Hinh 2. Mdu éi theo thoi gian bdo quan
Bdng 7. Ham lwong silic tong so

Nghiém thirc Ham lwong Silic tong s6 (mg/kg)
Déi chung 66,13+5,56
2% chitosan + 0,02% nano SiO2 64,77+3,93
P ns

Ham luong Silic tong s6 caa mau doi ching va mau xu i bao mang 2% chitosan +
0,02% nano SiO; khac biét khong c6 y nghia thong ké (Bang 7) diéu nay ching to viéc xir
I 6i bang nano SiOz khong c6 anh huong dén chit lugng cua qua 6i, khéng gay du lwong
Silic 1én 6i sau khi xr I1.

3.3. Bdnh gid chit lweng hén hep nano SiO2 va chitosan khéi lweng phan ti lweng
thdp theo théi gian bdo qudn

Chat Iwong hdn hop nano SiO2 va chitosan khéi lwong phan tir lugng thap theo
thoigian bao quan dugc thé hién ¢ Bang 8.
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Bdng 8. Kich thuéc hat cia hon hop 2% chitosan+0,02% nano SiO; theo thoi gian bdo qudn

TGBQ (ngay) Kich thwoc hat (nm)
148,13%+3,12
14.00 10
o o d
—_—— ——— = 3
0 AN S < s = 'f:
0.0 0.0
1.0 10.0 6000
Diameter (nm)
185,32%+16,08
17.00 10
g :
15 = E
0.0 0.0
1.0 10.0 100.0 1000 6000
Diameter (nm)
b
468,30°+33,40 12.00 / 10
5 i
30 = E
0.0 0.0
100.0 1000 6000
Diameter (nm)
b.
608,10°+95,40 12.00 10
45 i " = siiiiices E
‘ ' i
1
0.0 . 0.0|
1.0 10.0 100.0 1000 6000
Diameter (nm)
C.
807,20°£90,80 1 00 o
5 E
60 = e
.0 0.0
100.0 1000 6000
Diameter (nm)
P *

Trong cting mgt nhém gid tri trung binh, c&c tri sé ¢ cung ki tw di kém khdc biét khéng co y

nghia vé mat thong ké, * khac biét ¢é y nghia

(P < 0,05)
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Theo két qua trinh bay & Bang 8, kich thudc hat cua hdn hop ting dan theo thoi gian
bao quan va khéc biét rat co y nghia thdng ké (P<0,05). Nguyén nhan hdn hop 2% chitosan
+0,02% nano SiO; ¢6 su tang kich thudc hat theo thoi gian bao quan la do nano SiO2 duoc
pha trong NaOH 10% tao thanh dung dich huyén phu, sau thoi gian bao quan cac hat nano
SiO; két tu véi nhau tao thanh céc hat nano SiO2 c6 kich thudc cao hon va co thé lién két
NaOH lam ting kich thudc hat caa hon hop.

Bdng 9. Hogt tinh khang vi khudn gdy hur hong i sau thu hogch ciia hdn hop 2% chitosan
+ 0,02% nano SiO; trong diéu kién in vitro theo thoi gian bdo qudn

TGBQ Puong kinh vong khang khuan (mm)

(ngay) bC E. coli B. subtilis Azoto sp.
0 0 11,39%+1,06 9,71%+0,51 13,78*+0,56
15 0 10,66%+0,56 9,022+1,35 13,46%+0,98
30 0 11,20°+1,07 7,86%+0,71 9,93+0,38
45 0 9,59%+0,80 5,89°+0,41 8,66"°+0,55
60 0 7,91°+0,34 2,97°+0,34 5,20°+0,75

P * * *

Trong cung mét nhdm gid tri trung binh, cac tri sé c6 cung ki tw di kém khdc biét khdng ¢ y
nghia vé mat théng ké. * khac biét ¢6 y nghia (P < 0,05)
Bdng 10. Hogt tinh khang ndm gdy hw héng 6i sau thu hogch cia hon hop
2% chitosan + 0,02% nano SiO; trong diéu kién in vitro theo thoi gian bdo qudn
Puong kinh vong khang nam (mm)

'(I'nC;SS pC Chryso§porium Cladosporium Aspergillus wentii Colletotrichum

tropicum sphaerospermum acutatum
0 0 15,23+0,52 17,34+0,75 14,31+0,74 9,81+0,39
15 0 15,09+0,35 16,72+0,72 14,09+0,74 9,51+0,64
30 0 14,98+1,66 16,06+1,51 14,10+0,80 9,29+0,68
45 0 15,17+0,55 16,55+0,42 14,78+0,38 9,26+0,61
60 0 15,59+0,93 15,80+0,85 14,16+0,56 9,13+0,82

P ns ns ns ns

Trong cing mgt nhdm gid tri trung binh, c&c tri sé ¢ cung ki tw di kém khdc biét khéng co y
nghia vé mat théng k&, ns: Khac biét khéng cé y nghia (P < 0,05)

Han hop chitosan va nano SiO2 sau 0, 15, 30, 45, 60 ngay bao quan déu c6 kha ning
khéng 3 chung vi khuan kiém dinh duogc thé hién ¢ Bang 9 va Hinh 4; tuy nhién, kha ning
khéng giam dan theo thoi gian bao quan. Nguyén nhan cua sy giam kha ning khang dbi
vé6i cac chung vi khuan kiém dinh c6 thé 1a do hdn hop chitosan va nano SiO; bi ling cin
theo thoi gian bao quan va su ling can ting theo thoi gian lam anh huéng dén kha ning
khéng vi khuan caa hén hop.

Kha ning khang nam caa hdn hop dbi véi 4 ching nam kiém dinh ¢6 duong kinh
vong khang ndm khac biét khong co y nghia thdng ké (P<0,05) theo thoi gian bao quan
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duoc thé hién & Bang 10 va Hinh 5, c¢6 thé do chitosan ¢ kha ning khang ndm rat tot nén
su lang can caa hdn hop khdng c6 anh huong nhiéu dén hoat tinh khang nim cua chitosan.

E. coli B. subtilis Azoto sp.
Hinh 4. Hoat tinh khang vi khudn gdy huw hong éi sau thu hoach ciia hén hop
2% chitosan + 0,02% nano SiO; trong diéu kién in vitro theo thoi gian bdo qudn

0 ngay

Chrysosporium Cladosporium Aspergillus wentii Colletotrichum
tropicum sphaerospermum ’ acutatum
Hinh 5. Hogt tinh khang nam gdy hw hong i sau thu hogach cua hon hop

2% chitosan + 0,02% nano SiO; trong diéu kién in vitro theo thoi gian bdo qudn
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4.  Kétluan

Han hop nano SiO; va chitosan Mw = 44,5 kDa ¢6 kha ning khang tt cac ching vi
sinh vat kiém dinh. Giéng 6i Dai Loan sau thu hoach dugc xtr i bao mang bang hdn hop
chtra 2% chitosan (Mw 44,5 kDa) va 0,02% nano SiO2 c6 toc d6 bién doi mau sic vé qua,
d6 ctng, ham luong vitamin C, ti 1& hu hong, tong chét ran hoa tan, ti 16 hao hut khéi lwong
giam cham nhat, chat lvong cam quan tét, thoi gian bao quan khoang 12 ngay khi bao quan
& 15 + 1°C, 80 + 5% RH gan gép doi so v&i nghiém thicc BC khong xir Ii bao mang.

< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.
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ABSTRACT

Guava (Psidium guajava L.) is a climacteric fruit that continues to ripen after harvest.
Therefore, it is becoming soft-textured and color changing. It is also has a short period of
availability. In this study, we evaluated the antimicrobial activity of the complex of low molecular
weight chitosan and nano SiO, against microbials isolated from spoiled guava in post-harvest
period. Taiwan-origin guavas were treated with a mixture of 2% chitosan (Mw 44.5 kDa) and
0.02% nano SiOzat 15 + 1°C, 80 + 5% RH. The results show that they had slow changes in the
color, hardness, vitamin C content, deterioration rate, total dissolved solids, weight loss rate, and
lasted twice as long (12 days) as those on the control ones (six days).

Keywords: Chitosan; Guava; nano SiO2; preservation
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