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MUC LUC
PHAM NGUYEN NGOC QUYNH, PHAN THANH HA DOAN, TRAN
BAO UYEN, LE NGOC LIEU. Ham lugng phenolic téng, antoxian téng
clia dich trich hoa hong dd (Rosa vermelha) va khd nang chdng oxy
hoa dudi diéu kién trich ly khac nhau
TA THI MINH NGOC, NGUYEN TH| HOAI TRAM. Anh huéng cda do
deacetyl clia chitosan t6i hiéu qua bao goi dau gac
TRAN THANH TRUC, TONG THI QUY, TRAN HA DONG QUAN,
NGUYEN HOANG NHU. Anh hudng clia do chin nguyén liéu dén chat
lugng trai cay say déo dinh hinh
PANG THI HUONG, LE THANH HAI HA, PO PHUONG KHANH,
NGUYEN THI NGOC ANH. Nghién c(ru nang cao lugng cao chiét giau
phenolic, betanin tir phan vé ¢l dén dd (Beta vulgaris L.)
LE TRAN HOAI AN, LE NGOC LIEU. Kha nang khang oxy hoa cla
dich thuy phan bang enzim tir mang nhay hat é (Ocimum basilicum L.
var. Pilosum (Willd.) Benth.)
NGUYEN THUY CHI, QUAN LE HA. Anh hudng ciia diéu kién sdy dén
hoat tinh chéng oxy hoa va ham lugng phycoxyanin ciia tao Spirulina
NGUYEN THI TAM THU, PHAM TRONG NGHIA, NGUYEN HOANG
ANH, PHAM KIEN CUONG. Nghién ctu quy trinh s&n xuat com &n lién
déng ti retort
LY THI MINH HIEN, DONG THI ANH DAO. Khao sat &nh huéng cia
qua trinh thu nhan chondroitin sunfat tir sun (tc ga sau thuy phan va
danh gia chat luong thanh pham
NGUYEN THI VAN ANH, NGUYEN VAN HUE, NGUYEN BUC
CHUNG, HO SY VUONG, NGUYEN VAN TOAN. Nghién ctu anh
hudng clia mot s§ yéu t6 cong nghé va diéu kién bao quan dén chét
luong tra atiso do tdi loc
TRAN NGOC HIEU, LE THI THU HIEN, HO THUY THANH TRUC,
HOANG KIM ANH. Anh hudng ciia cac diéu kien ndy mam dén thanh
phan dinh dudng va khd nang chéng oxy hod clia dau van trang
(Dolichos lablab)
TRAN NGOC MY LINH, LE THI THU SUONG, LE HOANG NHAN, MAI
NGUYEN TRAM ANH, PHAM VAN HUNG. Anh hudng cda qua trinh
ndy mam va x{ Iy nhiét - 4m dén tinh chat Iy - hoa clia bot va tinh bot
gao lirc do
BUI QUANG THUAT, NGUYEN THI HOANG LAN, BUI THI BICH
NGOC, DO THANH HA, LE BINH HOANG, NGUYEN TRUNG HIEU.
Phan tich va danh gia cac thanh phan hoa hoc chinh trong cay tia to tai
moét s6 ving tréng & cac tinh phia Bac, Viét Nam
LE THE TAM, TRAN PHUONG CHI, PAO THI THANH XUAN. Nghién
ctu anh hudng clia mang chitosan/nano bac téng hop bang phuong
phap hoa hoc xanh dén chat lugng mén sau thu hoach

LUONG HONG NGA, DUONG HONG QUAN, VU THU TRANG. Nghién
cltu anh hudng clia nhiét do va thdi gian bao quan dén mot s6 tinh chat
cla tinh bot khoai lang

TA LE QUOC AN, LE THI NGOC MAI, DANG QUOC ANH. Ché tao
vién chi thi sy thay déi nhiét 6 dung cho bao bi béo quan lanh dong
thuc pham

S6 Tap chi xut ban phuc vu Hoi nghi Khoa hoc céng nghé Thuc pham toan quéc 2023
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NGHIEN CUU ANH HUONG CUA MANG
CHITOSAN/NANO BAC TONG HOP
BANG PHUONG PHAP HOA HOC XANH
PEN CHAT LUONG MAN SAU THU HOACH

Lé Thé Tam" ", Tran Phuong Chi® ", Pao Thi Thanh Xuan®

TOM TAT

Trong nghién cttu nay, mang phttc hop chitosan-nano bac duoc téng hop bang phuong phap héa
hoc xanh, cé chita chat khang khuén an toan dé tang thoi gian bdo quan man (Prunus salicina).
Dich chiét ethanol cta 14 voi (Cleistocalyx operculatus) duoc stt dung dé khit ion bac trong dung
dich axit cia AgNO, va chitosan. Su tao thanh céc hat nano bac ¢é kich thuéc bé 10 - 20 nm phén
bo trén mang chitosan da duoc xac dinh bang phuong phap chup kinh hién vi dién t truyén qua
(TEM) va phé UV-Vis. Phoi ché hon dich tao mang tir dung dich chitosan 1% va dung dich nano
bac trong dich chiét ethanol ctia 14 véi voi cac ty 1é thé tich khac nhau bang thiét bi khudy tir két
hop gia nhiét. Man sau khi lam sach duoc nhung vao cac hon dich tao mang trong 30 gidy. Két
qua cho thdy, chat luong qua man dugc bao mang 6n dinh va thoi gian stt dung cao hon so voi
mau doi chung (khong xtt ly tao mang). Hé tao mang chitosan/nano bac duogc phoéi tron theo ti lé
thé tich 3 : 1 cho két qua tot nhat, man luu trit duoc 15 ngay & nhiét do phong. Cach tiép can nay
c6 thé dé dang duoc st dung trong san xuat quy mo lon tao ra cac mang sinh hoc chitosan chita
cac hat nano bac.

Tu khoa: Mang phirc hop chitosan-nano bac, I voi (Cleistocalyx operculatus), man (Prunus

salicina), ton trit, khang khuan.

1. BAT VAN BE

Man (Prunus salicina) c6 ngudén goc on doi,
thuong duoc trong ¢ nhitng noi c6 mua dong lanh
0 cac tinh: Lao Cai, Lang Son, Ha Giang, Cao
Bang, Son La, Bac Kan... Man duoc coi 1a loai qua
tot cho sttc khoe vi giau vitamin, khoang chat,
phenolic va cac hop chat hoat tinh sinh hoc nhuw
antoxian [1]. Sau thu hoach, qua man rat dé hu
hong do cac hoat dong sinh ly sinh hoa dién ra
manh mé. Hon nira, néu trong qua trinh xt ly va
van chuyén khong dam bao, 16p sap bao veé tu
nhién ctia man bi mat, dan dén ting kha niang mat
nudc, bAm dap, mém qua va lay nhiém vi sinh vat...
Do do, can phai c6 cac bién phap xt Iy nham kiém
soat nhitng bién déi hoa ly, giam tinh trang mém
qud va ting thoi han bao quan man. Mot so

! Vién Cong nghé Hoa sinh - Mo6i truong, Truong Dai hoc
Vinh
"Email: tamlt@vinhuni.edu.vn; phuongchi53@gmail.com
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phuong phap nhu bao géi khi quyén cai bién
(MAP), bao quan & nhiét do thap va xt ly véi cac
hoa chat nhu canxi, 1-MCP, polyamin, axit ascobic
dé duy tri chat luong man sau thu hoach da duoc
nghién ctu [2].

Gan day, viec sit dung mang bao gdéi sinh hoc
an duoc dé bao quan thuc phdm ngay cang duoc
chu trong vi chung tiét kiém, than thién moi
truong va dé ap dung hon so voi cac phuong phap
bao quan khac. Cac mang bao sinh hoc an duoc
phé bién bao gém chitosan, pullulan, tinh bot,
gellan, pectin, canxi anginit, caseinat, tinh dau va
I6p pht nano [3]. Chitosan la polysaccarit co
nguédn goc tir vo dong vat giap xac, duoc tao thanh
qua trinh deaxetyl héa chitin. Chitosan cé kha
nang tao mang trén bé mat qua giup gitt do am,
gitt cho qua cang mong, gia tri cdm quan tot. Theo
Rodriguez-Ledn va cs (2013), viéc bd sung cac hat
nano bac 1én 16p chitosan giup tang kha nang
khang khuén, chong oxy hoa, cai thién cau truc va

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 6/2023



KHOA HOC CONG NGHE

tinh chat co hoc cia mang. Nano bac khong doc
doi voi té bao nguoi va cé hai cho vi sinh vat. Cuc
Quan ly Thuc phdm va Duoc pham Hoa Ky (FDA)
da liet ké nano bac la vat liéu an toan [4].

Hién nay, cac phuong phéap diéu ché nano bac
kha ton kém va st dung cac chat khit nhu
hydrazin, natri borohydrit... gy anh huong khong
tot toi moi truong [5]. Do do, viéc ting cuong moi
quan tam dén do an toan cho nguoi tieu dung va
moi truong, huong tong hop xanh dang dugc cac
nha khoa hoc quan tAm. Téng hop xanh nhim
tranh tao ra cac san pham phu khong mong muén
hodc c6 hai thong qua xay dung cac quy trinh tong
hop dang tin cay, bén vimg va than thién voi moi
truong. Viéc st dung cac hé thong dung moi ly
tudng va tai nguyén thién nhién (chang han nhu
cac chat hitu co) 1a diéu can thiét dé dat duoc muc
tiéu nay.

Téng hop xanh cta cac hat nano kim loai da
duoc 4p dung bang céc vat lieu sinh hoc khac nhau
(vi du: vi khuén, nam, tdo va chiét xuat thuc vat).
Trong s6 cac phuong phap xanh c6 sin cua téng
hop cac hat nano kim loai, stt dung cac chat chiét
xuat tir thuc vat 1a mot qua trinh kha don gian va
dé dang dé tao ra cac hat nano & quy mo 16n so véi
qué trinh tong hop qua trung gian vi khuan hoac
nam [6]. Nhimg san pham nay duoc goi chung la
cac hat nano sinh hoc. Phuong phap tong hop
xanh giup gidm néng do bac st dung va giup 6n
dinh cac nano bac bang cach két hop phan tt sinh
hoc nhu polyphenol, hop chét c6 sén trong duoc
lieu thich hop dé lam chat khir trong téng hop
nano bac, dong thoi cau truc ctia polyphenol ciing
c6 kha nang dung lam chat 6n dinh kich thuoc va
bao vé cac hat nano bac sau qua trinh kh [7].
Mic du vay, cac nghién ctu vé tong hop mang
chitosan-nano bac dé bao quan rau qua noi chung
va qua man noi riéng con rat han ché. Do vay,
trong noi dung nghién cttu nay, da st dung dich
chiét nuoc 14 voi dé tong hop mang phicc hop
chitosan-nano bac. Pong thoi, nghién ctu danh
anh huong ctia mang phtc hop chitosan-nano bac
doi voi chat lwong man sau thu hoach, ciing nhu
tac dung khang khudn va du luong bac theo thoi
gian bao quan.

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 6/2023

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Man Tam hoa dugc thu hoach tai xa Muong
Long, huyen Ky Son, tinh Nghé An. Man duoc lua
chon dong déu vé khoi luong (30 — 35 g), kich
thuéc (duong kinh 2,5 — 3 cm), do chin (10% - 30%
mau tim pht khip qua). Man duoc van chuyén dua
vé bao quan tai phong thi nghiém thuoc Bo mon
Cong nghé thuc phdm, Truong Pai hoc Vinh tur
ngay 21/5/2022.

Chiét xuat dich ethanol cua 14 voi
(Cleistocalyx operculatus), @€ phoi hop cung cac
vat liéu khac tao hé mang khang khu4n-nano bac.

Cac hoa chat st dung trong nghién ctru déu la
hoéa chat tinh khiét dung trong phan tich gom: bac
nitrat (AgNO,) > 99,9% hang Sigma-Aldrich, axetic
axit (>99%); chitosan (d¢ deaxetyl >80%), glycerol,
ethanol, nudc cat.

2.2. Phuong phap nghién ctru

22.1. Quy trinh diéu ché mang chitosan-nano
bac

Chuén bi dung dich chitosan duoc thuc hién
theo phuong phap ctia Han C. va cs (2014): Pha 7
g chitosan voi 500 mL axetic axit 1,5% va khudy
déu co hoc. Sau do them vao 3 g glyxerin, ti€p tuc
khudy dé cac thanh phan tan déu tao duoc dung
dich chitosan [8].

Thu nhan dich chiét 1a voi: Can khoang 5 g 1a
voi kho da nghién nhé (kich thudc 2 mm) cho vao
50 ml dung moéi ethanol 60% va chiét co6 ho tro
danh siéu am & nhiét do 40°C trong 90 phut. Loc
dich chiét vao binh dinh muc 250 ml. Ti€p tuc
chiét nhu trén thém 2 lan, thém nuoc cat vira da
toi vach. Trong diéu kién nay, dich chiét thu duoc
c6 ham luong polyphenol téng so la 186,375 +
1,305 mg GAE/g.

Diéu ché nano bac tir dich chiét etanol cta 14
voi va bac nitrat theo phuong phap ctia Praveena
va Kumar (2014) c6 stra d6i: Cho 200 ml dung dich
AgNO, 10* M va 100 ml PVP 1% vao coc thé tich 1
L, hon hop duoc khudy tréen may khudy tir toc do
400 vong/phut trong thoi gian 30 phut. Sau do,
cho 300 ml dich chiét 14 voi chuin bi & trén vao
coc, hon hop duoc khudy trén may khudy tir toc do
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400 vong/phut & nhiét do 40°C trong thoi gian 30
phut thu duoc dung dich nano bac nong do tuong
ung 6 ppm. Stt dung cac phuong phap phé UV-Vis

va kinh hién vi dién t&t truyén qua (TEM) dé xac
dinh tinh chat va hinh thai, kich thuéc cta nano
bac vira tong hop [9].

Nano Ag- dich chidt 14 véi

i3 | ¥
Acid acetic "“-....‘ = =

L
Glveerol - . 3
Chitozan

Dung dich Chitoan 1% Phire hop Chitozan - nano bae- dich chiét 13 vai

l

Hinh 1. Quy trinh diéu ché mang chitosan-nano bac

2.2.2. Phuong phap bo tri thi nghiém

Thi nghiém bao mang cho man duoc bo tri
theo kiéu hoan toan ngau nhién 1 yéu t6 voi cac ti
lé phoi tron gitra chitosan va nano bac (v/v) nhu
bang 1 voi 3 lan ldp lai (mdi cong thic stt dung 500
g).

Bang 1. B6 tri cong thic (CT) thi nghiém

Conginie | 00 o b
CT 1:1
CT2 2:1
CT3 3:1
CT4 4:1
CT5 100% chitosan
CTbC Déi chimg (khong xit ly)

Man duoc rira qua dung dich clo 100 ppm, dé
kho hoan toan, sau dé nhing qua cac dung dich
nhu b6 tri thi nghiém khoang 1 phut. Man sau khi
xtr ly duoc dong goi trong cac tui PE duc 16 (modi
tai 500 g, duc 9 16 c6 duong kinh 3 mm) va bao
quan ¢ diéu kién thuong (nhiét do 18 - 25°C va do
am 80 - 82%). Thoi gian bdo quan man duoc tinh tir
ltic mang man vao bao quan cho dén khi xuat hién
dau hiéu hu hong trén qua. Cac chi tieu duoc xac
dinh 3 ngay 1 lan va theo doi cho dén hét thoi gian
bao quan.

108

22.3 Xdc dinh diac trung hinh thdi, tinh chat
cua mau nano bac tao thanh

Hinh thai va kich thudc hat nano Ag duoc xac
dinh bang phuong phap hién vi dién t truyén qua
(TEM) trén thiét bi JEOL JEM 1010 (Nhat Ban) tai
Vién Ve sinh dich té Trung wong. Phan bo kich
thuéc va duwong kinh trung binh ctia hat duoc tinh
toan bang phan mém cong cu hinh anh Java
(Image]), dua trén di liéu trung binh ctia cac hat.
Pho UV-Vis ctia cac mau duoc ghi trén may quang
phé Agilent 8453, My tai Trung tAm Thuc hanh -
Thi nghiém, Truong Pai hoc Vinh.

2.2.4. Phuong phdp phan tich

- Xac dinh su bién déi mau sic vé qua (AE)
qua timng giai doan bang may do mau Color Meter,
My.

- Xac dinh do cing cia qua biang may do do
ctmg cam tay Mitutoyo, Nhat Ban.

- Téong ham luong antoxian duwoc xac dinh
bang phuong phap pH vi sai, st dung hai dung
dich dém co6 pH =1 (KCl + HCI) va pH = 4,5
(KHCH,0O, + HC]) [10].

- X4c dinh duong tong theo TCVN 4074: 2009.

- Xac dinh axit ascorbic theo TCVN 6427-2:
1998.

- Hao hut khéi luong trong qua trinh bao quan:
{my —m;). 100

My

%H =

Trong do: %H 1a phan tram hao hut khoi luong
(%); m, la khoi luong qua ngay 0; m, 1a khoi luong
qua tai thoi diém h.

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 6/2023
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- Xac dinh tong vi sinh vat hiéu khi: TCVN
4884 - 2005 (ISO 4833-1: 2013).

- Phuong phap xtt ly thong ké: St dung phan
mém Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Pi4c trung hinh thai, tinh chit ctia nano
bac

1,0

Nano Ag
- Nano Ag sau 30 ngay

"

Ag NPs / Dich 14 véi

0,84

&
uec"\

0,64

0,44

Mat do quang (A)

0,2

0‘0 T T T T T T T
300 325 350 375 400 425 450 475 500

Budc song (nm)

Hinh 2. Phé UV-Vis ctia mau nano bac t6ng hop ti

dich chiét 14 véi
e+ [N
Mang chitosan =
(a)

O =2 N W H» OO N®OO

M4Au nano bac duoc téng hop tir dich chiét 14
vOi c6 mau xanh nau. Két qua phé UV-Vis duoc thé
hién & hinh 2 cho thay, vi tri dinh hap thu cuc dai
tai buoc song 405 nm, ndm trong viung 400 - 430
nm dac trung cta cac hat nano bac [11].

Két qua phan tich anh TEM va su phan bo
kich thudéc duoc thé hién & hinh 3 cho thdy, mau
nano bac tong hop trong dich chiét 14 voi co kich
thudc trong khoang tir 5-25 nm, tap trung chu yéu
& 15 nm, kich thudc trung binh la 14,06 + 4,1 nm
va duoc phan b trén mang chitosan. Mau nano
bac duoc bao quan & nhiét @6 phong, sau thoi gian
bao quan 30 ngay mau duoc tién hanh do UV-Vis
dé xac dinh tinh chat hoéa ly sau thoi gian bao
quan, két qua duogc thé hién ¢ hinh 2. Sau thoi gian
bao quan mau nano bac téng hop trong dich chiét
la voi van c6 mau xanh nau, trong suot. Két qua
phé UV-Vis cho théy, khong c6 su thay doi dang
ké sau thoi gian bao quan & nhiét do thuong, co do
hap thu cuc dai tai buéc song 410 nm, diéu nay
cho thay su 6n dinh kich thuéc hat ctia mau nano
bac tao thanh.

14,06+4,1 nm
Ag NPs
0 5 10 15 20 25 30 35 40 45 50

Kich thuéc hat (nm)

(b)

Hinh 3. Anh TEM véi d¢ phong dai 60.000 1an ctia dung dich chita nano bac phan bé trén nén
chitosan (a) va gidn d6 phan b kich thudc hat (b)

3.2. Anh hudng cfia mang phic hop chitosan-
nano bac dén chat leong man sau thu hoach

321 Anh huéng cia mang phitc hop
chitosan-nano bac cdc chi tiéu co Iy cua man theo
thot gian bdo quan

Anh huong ciia mang phitc hop chitosan-nano
bac cac chi tiéu co ly cia man theo thoi gian bao
quan duoc danh gia qua su hao hut khoi luong, su
bién déi do ctmng va su bién ddi mau sic cta vo
qua (AE). Két qua duogc thé hién ¢ hinh 4, 5, 6, 7.
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Su hao hut khai luong te nhién cua rau qua
khong thé tranh khéi trong bat ctt diéu kién ton
trit nao, do 1a diéu tat yéu do su thoat hoi nuoc va
su tén that chat hitu co trong qua trinh ho hap. Khi
khoi luong ty nhién hao hut lon khong chi gay tén
that vé s6 luong ma con anh hudéng dén chat luong
cam quan ctia rau qua. Su hao hut khoi luong tu
nhién 1a khac nhau & cac cong thic. Két qua &
hinh 4 cho thay, hao hut khoi luong & CTDC 1a 16n
nhat va thoi gian bdo quan ngan nhat (9 ngay),
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trong khi d6 hao hut khoi luong & CT3 1a nho nhat
(10,649%) sau 15 ngay bao quan. Su hao hut khoi
lwong cia man & CT5 (sau 12 ngay) lén hon so
CT3, CT4 (sau 15 ngay bao quan). Sau 12 ngay tré&
di, man ¢ CT2, CT5 da hong, rieng man & CTDC bi
hong sau 9 ngay. C6 thé giai thich nhu sau: Véi
dac diém vo mong, ham luwong nudc trong qua lon,
qua man & CT5 khong duwoc bao mang bi tac dong
truc ti€p voi moi truong xung quanh cé su luu
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Hinh 4. Sy hao hut khéi lugng tr nhién cia man trong

thoi gian bao quan

thong khong khi 16n, ham lugng O, cao nén cuong
do ho hap lon va toc do bay hoi nudc ra moi truong
bén ngoai ciing rat 16n. Chinh vi vay ma khoi
luong ctia qua giam di rat nhiéu. Trong khi d6, qua
man & CT3 hao hut khéi lwong nhoé nhat, diéu nay
cho thay mang phtc hop chitosan - nano bac da
han ché duoc toc do thoat hoi nudc va ho hap caa
qua.
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Do ctng ctia qua 1a yéu to chinh chi phoéi thoi
gian bdo quan ctia man va kha niang chéip nhan caa
nguoi tieu dung do6i voi qua. Man bi mém qua muc
la mot yéu t6 han ché lon doi voi thoi gian bao
quan. Két qua ¢ hinh 5 cho thay, do cing déu giam
0 ca man phd mang va man khong phu mang
trong thoi gian bao quan. Khi két thac thi nghiém,
qua man duoc phtt mang thé hién do ctmg t6t hon
so voi qua khong duoc boc (CTDC), cho thay tac
dung tich cuc ctia mang chitosan va mang phic
hop chitosan - nano bac trong viéc ngan chan cac
hoat dong enzim va su phan hay thanh té bao
trong qua. Hon ntta, qua man phtt mang phuc hop
chitosan - nano bac & CT3 c6 toc do giam do cung
ctia qua cham nhat, cho thiy hiéu qua ctia mang
phtic hop duoc phoi tron gitta chitosan: nano bac
theo ty le thé tich 3 : 1.

Téc do thay d6i mau sic ctia qua biéu hién
cho su chin, 1a yéu t6 quan trong danh gia qua
trinh bdo qua. Két qua & hinh 6 cho thdy, man
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Hinh 8. Ham lwong vitamin C ctia qud man trong

thoi gian bao quan

khong phtt mang (d6i ching) c6 su thay d6i nhanh
chéng vé mau sic so véi man phtt mang. Viéc tc
ché su thay déi mau sic trong cac mau man duoc
pht mang duoc cho 1a do mang chitosan va mang
phtc hop chitosan - nano bac lam giam toc do ho
hap va san sinh etylen, dan dén lam cham qua
trinh chin ctia qua [12]. Hinh 7 cho thdy, man &
CT3 van gitr duoc 16p vo bong va mau sic dep sau
15 ngay bao quan. Két qua nghién ctru nay phu
hop v6i nghién ctu ctia Han va cs (2014),
Mannozzi va cs (2018) trén doi tuong qua 6i, qua
viét quat twoi [7, 13].

322 Anh hubng cia mang phiuc hop
chitosan-nano bac dén mot so thanh phan hoa hoc
cua mdan theo thoi gian bdo quan

Anh hudéng ciia mang phitc hop chitosan-nano
bac dén ham luong vitamin C, ham luong duong
téng s0, ham luong antoxian trong man duoc thé
hién & hinh 6, 7 va 8.
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Vitamin C 12 hoat chat sinh hoc rat quan trong,
c6 loi cho stc khée cta con nguoi. Vitamin C rat
dé bi oxi hoa trong moi truong c6 khong khi va
anh sang, do d6 ham luong vitamin C sé gidm dan
theo thoi gian bao quan. Két qua & hinh 8 cho
thay, toc do gidm ham luong vitamin C & 6 cong
thirc 1a khac nhau, cu thé: & CTDC giam 48,16%
sau 9 ngay bao quan; & CT1, CT2, CT5 giam lan
luwot 1a 57%, 50%, 49% sau 12 ngay bao quan; & CT3,
CT4 giam lan luot 1a 51%, 55% sau 15 ngay bao
quan. Nhu vay, ham luong vitamin C & mau doi
ching gidam nhanh hon so v6i & cac mau c6 bao
mang. Ham luong vitamin C & CT3 la giam cham
nhat sau 15 ngay bao quan. Nhu vay, mang phtc
hop chitosan - nano bac ¢6 tac dung lam giam hao
hut vitamin C trong quéa trinh bao quan do ngan
chan su tiép xuc truc tiép cua qua voi O, khong khi
va anh sang, han ché qua trinh oxi hoéa vitamin C.

Két qua & hinh 9 cho thiy, ham luong duong
téng sO ting dan ca & 6 cong thuc, ting nhanh
nhat & CTDC trong 9 ngay (ting 2,19 1an) va cham
nhit & CT3 trong 15 ngay (tang 2,23 1an). O CT3,
CT4, ham luong duong cham déu sau 12 ngay, dén
ngay tht 15 tang khong dang ké. Ham luong
duong tang la do trong thoi gian bao quan, cac
phan tmg sinh hoa van dién ra, tinh bot thiy phan
thanh duong va tham gia vao qua trinh ho hap. Tir
d6 cho thay mang phtic hop chitosan - nano bac c6
tac dung tc ché toc do chin va ho hap cta qua.

Qua man chtra mot s6 siac té6 antoxian nhu
xyanidin 3-rutinosit (chiém 52,6% dén 73,0%),
peonidin 3-rutinosit (tir 6,5% dén 37,9%), xcyanidin
3-glucosit (tr 1,8% dén 18,4%), xyanidin 3-xylosit

(ttr 4,7% dén 7,8%) va peonidin 3-glucosit (nho hon
0,4%). Qua trinh chin dan dén ting nong do téng
sO antoxian va thay dai ty 1é gitta cac antoxian [10].
Hinh 7 va 10 cho thay, & ca man c6 phtt mang va
khong phtt mang, mau sac vo qua thay déi tir tim
nhat sang tim dam, nhung su thay déi nay dién ra
cham hon d6i voi quéa c¢6 phi mang. O CTPC, ham
luong antoxian ting sau 6 ngay bao quan, dén
ngay tha 9 giam. O' CT1, CT2, CT5, ham luong
antoxian tang sau 9 ngay bao quan, dén ngay thu
12 giam. O CT3, ham luong antoxian ting cham
sau 12 ngay bao quan, dén ngay tha 15 bat dau
giam nhe. Su tang cham ham luong antoxian trong
cac mau man duoc pht mang phic hop chitosan -
nano bac cho thiy, mang c6 tac dung tic ché téng
hop sdc t6 antoxian. Su gidm ham lugng antoxian
trong nhimng ngay cudi ctia qua trinh bdo quan &
cac cong thice co thé duoc gidi thich 1a do qua da
bi mat nuéc dan dén su giai phong cac enzim gay
sam mau PPO, POD xtic tac cho cac phan tmg oxy
hoa dién ra. Xu huéng tuong tu ciing da duoc
nghién ctru bdi Diaz-Mula va cs (2009), quan sat
thay su gia ting ham luong antoxian & man phu
mang alginat thap hon so v6i mau man d6i ching
[14].

3.2.3 Anh huong cua mang phirc hop chitosan
- nano bac dén tong vi sinh vat hiéu khi trén qua
man theo thoi gian bdo quan

Anh hudéng cia mang phitc hop chitosan -
nano bac dén téng vi sinh vat hiéu khi trén qua
man theo thoi gian bao quan duoc thé hién &
bang 2.

Bang 2. Téng vi sinh vat hiéu khi (CFU/g) ctia m4n theo théi gian bdo quan

Thoi gian bao Téng vi sinh vat hi€u khi trén qua man (CFU/g)
qudn (ngay) CT1 CT2 CT3 CT4 CT5 CTDC

0 2x10' 2,5x10' 3x10' 3,1x10' 3x10' 3x10'
3 7x10' 9x10' 5x10* 6,4 x10' 7,5x10 2,3 x10°
6 1,1 x10? 2,2 x10? 7,2 x10 9,5x10' 2,6 x10° 9x10°
9 2,3 x10? 6 x10° 9,8 x10' 1,3 x10? 6 x10° 6,7 x10°
12 4,5 x10? 2,5x10° 1,3x10° 3,2 x10? 3,7 x10°
15 2,2 x10° 4,2 x10?
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Theo thoi gian bao quan, cac vi sinh vat trén
bé mit qua man c6 xu huéng ting dan & tat ca cac
cong thuc. Trong do, cong thic doi ching, tong vi
sinh vat hiéu khi tang nhanh theo thoi gian bao
quan (dat 6,7x10° CFU/g sau 9 ngay bao quan).
Luc nady, man da c6 dau hiéu hu hong, vi vay sau 9
ngay bao quan da quyét dinh dimg thi nghiém. Daoi
v0i cac cong thie con lai, sw hién dién ctia cac chat
tec ché vi sinh chitosan, nano bac nén sy phat trién
ctia cac vi sinh vat trén bé mat qua man c6 phan bi
tc ché, toc do tang cham theo thoi gian bao quan.
Su két hop gitta chitosan va nano bac lam tang
hiéu qua khang vi sinh trén bé mat qua hon so véi
cong thuitc chi xtt li chitosan (CT5). Thoi gian bao
quan cta cac cong thircc bao mang kéo dai hon so
v0i cong thuc doi ching 3 - 6 ngay. Trong d6, man
0 cong thic xtr li mang chitosan: nano bac theo ti
lé 3 : 1, thoi gian bdo quan dat dén 15 ngay & nhiét
do 25+1°C. Mang chitosan két hop nano bac tc
ché hiéu qua su phat trién ctia cac vi sinh vat trén
bé mat qua man trong suot thoi gian bao quan,
giup han ché su thoi hong va kéo dai thoi gian bao
quan.

4. KET LUAN

Nano bac da duoc téng hop thanh cong bang
phuong phap hoa hoc xanh véi viec sit dung
polyphenol dugc chiét suat tir dich chiét 14 voi voi
vai tro vira la chat kht, vira 1a chat bao vé. Nano
bac téng hop trong dich chiét 14 voi c6 dang hinh
cau, duogc phan bo dong déu véi kich thuoc trung
binh 14,06 + 4,1 nm va duoc phan bé trén mang
chitosan. Két qua tht nghiém mang phic hop
chitosan-nano bac st dung trong bao quan man
cho hiéu qua tot, chat luong man 6n dinh trong
su6t thoi gian bao quan. Voi ty 1¢ phoéi tron dung
dich tao mang chitosan 1%/nano bac theotile 3: 1
cho hiéu qua tot nhat, kéo dai thoi gian bao quan
man & nhiét d0 bao quan thuwong (25 + 1°C) 1én
dén 15 ngay.
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RESEARCH ON EFFECTS OF CHITOSAN- SILVER NANOCOMPOSITE FILM SYNTHESIZED BY
GREEN CHEMICAL METHODS ON PLUM (Prunus salicina) QUALITY POSTHARVEST
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Summary

In this research the chitosan-silver nanocomposite film was synthesized by green chemistry
method, containing safe antibacterial agent to increase the storage time of plum (Prunus
salicina). The ethanol extract of Cleistocalyx operculatus leaves was used to reduce silver ions in
acidic solutions of AgNO; and chitosan. The formation of silver nanoparticles with small size of 10
- 20 nm distributed on chitosan films was determined by transmission electron microscopy
(TEM) and UV-Vis spectroscopy. Preparation of film forming suspension from 1% chitosan
solution and silver nanoparticle solution in ethanol extract of Cleistocalyx operculatus leaves with
different volume ratios by magnetic stirrer combined with heating. After cleaning, plums were
dipped in film-forming suspensions for 30 seconds. The results show that the quality of coated
plums is stable and the shelf life is higher than that of the control sample (without the film
forming treatment). The chitosan-silver nanocomposite film forming system was mixed in a
volume ratio of 3 : 1 for the best results, plums were stored for 12 days at room temperature. This
approach can easily be used in large-scale production of chitosan biofilms containing silver

nanoparticles.

Keywords: Chifosan-silver nanocomposite film, Cleistocalyx operculatus, Prunus salicina,

storage, antimicrobial.
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