é" e \ MUC LUC

#% 0O PHAM NGUYEN NGOC QUYNH, PHAN THANH HA DOAN, TRAN 715
& PHAT NOWG BAQ UYEN, LE NGOG LIEU. Ham luong phenalic tdng, antoxian tdng
: cia dich frich hoa hdng do (Rosa vermelha) va kha ning ching oxy
L hoa dudi diéu kién frich ly khac nhau
NAM THU HAI MUC1 BA O TATHI MINH NGOC, NGUYEN THI HOAI TRAM. Anh hudng cla 80 1501
deacetyl cia chitosan i higu qua bao géi dau gic
- O TRAN THANH TRUC, TONG THI QUY, TRAN HA BONG QUAN,  92.30
CHAT wv&g’ TDi;;EI,IG PHAM NGUYEN HOANG NHU. Anh huging cila dd chin nguyén ligu dén chat
Tan il mﬁmm Iurong tréi cay sdy déo dinh hinh
O DANG THI HUONG, LE THANH HAI HA, DO PHUONG KHANH,  31.3g

6 EN TAP NGUYEN THI NGOC ANH. Nghién ciru nang cao luong cao chidt giau

1s. NGIJYE":'::I #IIP;NH THOY phenalic, betanin tir phan vd ¢l dén dd (Beta vulgaris L.)
BT: 024.37711070 O L& TRAN HOAI AN, LE NGOG LIEU. Kha nang khang oxy hoa clia 4046
dich thuy phan bang enzim tir mang nhay hat & {Ocimum basilicum L.
var. Pilosum (Willd.) Benth.)
e O NGUYEN THUY CHI, QUAN LE HA Anh huéng cia diéu kienséy dén  47.55
DT: 024.38345457 hoat tinh chiing oxy hoé va ham lrang phycoxyanin clia tao Spirulina
O NGUYEN THI TAM THU, PHAM TRONG NGHIA, NGUYEN HOANG  sgg0
; R ANH, PHAM KIEN CUUNG. Nghien ciu quy trinh sn xust com an lién
$6 10 Ngjggncam oan d6ng ti retort
thlr_i_ -+ 5’}'}]107?@' O LY THI MINH HIEN, BONG THI ANH DAO. Khdo sat anh huting clia  g3.70
Fax: 024.37711073 qué frinh thu nhan chondroitin sunfat tir sun (o ga sau thuj phan va
o tﬂnd'lw iep@mardgovvn danh gia chat lrgng thanh pham
O NGUYEN THI VAN ANH, NGUYEM VAN HUE, NGUYEN BUC 7178
CHUNG, HO SY VUONG, NGUYEN VAN TOAN. Nghién citu anh
VAN PHONG B?ADIEH TAP CHI hudng cila mét s5 y&u 1 cong nghé va didu kien bdo quan dén chit
Tg;';asg"" Iuong tra atiso @ tdi loc
QS%Fii-'lg;BHaﬁag;i Minh O TRAN NGOC HIEU, LE THI THU HIEN, HO THUY THANH TRUC, 7988
X o 4089 7
HOANG KIM ANH. Anh huting clia cac diéu kign ndy mam dén thanh
phdn dinh dwdng va khd ning chdng oxy hod cla diu van trang
Gisy phép s5: (Dolichos lablab)

" -BTTTT O TRAN NGOC MY LINH, LE THI THU SUONG, LE HOANG NHAN, MAI
Béﬂ)ﬁngt‘l‘nréTruyﬁnﬂz'g;g ; : - UG, ARG NAAR, 89-95
cap ngay 6 thang 4 nam NGUYEN TRAM ANH, PHAM VAN HUNG. Anh huéng ciia qua trinh

nay mam va xi |y nhigt - 4m dén tinh chat Iy - hoa cila bot va tinh bt
gao lic do
O BUI QUANG THUAT, NGUYEN THI HOANG LAN, BUI THI BiCH  gg.105
Ché& ban tai Tap chi Néng nghiép va NGOC, B0 THANH HA, LE BINH HOANG, NGUYEN TRUNG HIEU.
PTNT. In tai Céng ty CP Khoa h Phan tich va danh gia cac thanh phan hoa hoc chinh trong cay tia o tai
wa Cong nght Hoéng Csic Vigh mat 58 viing tréng & cac tinh phia Bic, Viet Nam
O LE THE TAM, TRAN PHUONG CHI, DAO THI THANH XUAN. Nghien  105-114
cifu Anh hudng clia mang chitosan/nano bac tdng hop bing phuong
phap hoa hoc xanh dén chit lugng man sau thu hoach
Phat hanh qua mang Iugi O LUONG HONG NGA, DUONG HONG QUAN, VU THU TRANG. Nghien  115.124
Buu dién Viét Nam; ma an phal cliu anh hudng ciia nhiét 4o va théi gian bao quan dén mot s4 tinh chat
C138; Hotline 1800. cila tinh bét khoai lang
O TALE QUGC AN, LE TH] NGOC MAI, BANG QUGC ANH. Ché tac  125-131
\ / vién chi thi su thay doi nhigt do ding cho bao bi bio quan lanh dong
thuc pham

S6 Tap chi xuét ban phuc vu H6i nghi Khoa hoc cong nghé Thurc pham toan quéc 2023



KHOA HOC CONG NGHE

NGHIEN CUU ANH HUOGNG CUA MANG
CHITOSAN/NANO BAC TONG HOP
BANG PHUONG PHAP HOA HOC XANH
DEN CHAT LUONG MAN SAU THU HOACH

L& Thé Tam**, Trdn Phuong Chi**, Do Thj Thanh Xusn'

TOM TAT

Trong nghién ciu nay, mang phirc hop chitosan-nano bac dwoc tong hop bang phuong phap hoa
hoc xanh, cé chira chit khing khuin an toan dé tang thai gian bao quan méan (Prunus salicing).
Dich chiét ethanol cia la vai (Cleistocalyx operculatus) dugc sir dung dé khir ion bac trong dung
dich axit ctia AgNO, va chitosan. Su tao thanh cac hat nano bac c6 kich thudce bé 10 - 20 nm phan
bé trén mang chitosan da duge xac dinh bing phuemg phap chup kinh hién vi dién tir truyén qua
(TEM) va phé UV-Vis. Phéi ché hén dich tao mang tir dung dich chitosan 1% va dung dich nano
bac trong dich chiét ethanol ciia la véi vai cac ty 1é thé tich khac nhau bang thiét bi khuay tir két
hop gia nhiét. Man sau khi lam sach duoc nhiing vao cac hon dich tao mang trong 30 giay. Két
qua cho thay, chit luong qua man duoc bao mang on dinh va thoi gian sir dung cao hon so vai
mau dai chimg (khéng xir Iy tao mang). Hé tao mang chitosan/nano bac duge phai tron theo ti 1é
thé tich 3 : 1 cho két qua tét nhat, man hm trir dugc 15 ngay & nhiét do phong. Cach tiép can nay
co thé dé dang dugc sir dung trong san xuit quy mé lon tao ra cac mang sinh hoc chitosan chim
cac hat nano bac.

Tit khéa; Ming phic hop chitosan-nano bac, ld vii (Cleistocalvx operculatus), man (Prunus

salicina), ton trir, khang khudn.

1. BAT VAN BE

Mén (Prunus salicing) co ngudn gic om di,
thidmg duoe tréng & nhimg noi ¢6 mia dong lanh
& cac tinh: Lao Cai, Lang Som, Ha Giang, Cao
Bing, Son La, Bac Kan... Man duge coi 1a loai qua
tit cho sic khoe vi gidu vitamin, khoang chit,
phenolic va cac hop chit hoat tinh sinh hoc nhu
antoxian [1]. Sau thu hoach, qua méin rat dé hu
hong do cic hoat dong sinh Iy sinh hoa dién ra
manh mé. Hon nira, néu trong qua trinh xir 1y va
vin chuyén khong dam bao, lop sép bao vé tu
nhién cta méan bi mat, dan dén tang khi nang mat
nrire, bam dap, mém qua va lay nhiém vi sinh vat...
Do do, cin phai o cac bién phap xir ly nhim kiém
sodt nhimg bién déi hoa ly, gidm tinh trang mém
qua va tang thoi han bdo quin man. Mot so

! Vién Cong nghé Hoa sinh - Mai tnrémg, Trudmg Pai hoc
Vinh
Email: tamlt@@vinhuni.edu.vn: phuongehi53@gmail.com
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phirong phip nhir bao géi khi quyén cai bién
(MAP), bdo quan & nhiét di thip va xir ly véi cac
hoa chit nhu canxi, 1-MCP, polyamin, axit ascobic
dé duy tri chat lwomg mén sau thu hoach da duge
nghién ciru [2].

Gan day, viéc sir dung mang bao géi sinh hoc
an duge dé bao quan thue phim ngiy cang duge
chi trong vi ching tiét kiém, than thién méi
truomg va dé ap dung hon so véi cac phuong phap
bao quan khac. Cac mang bao sinh hoc an duge
phé bién bao gém chitosan, pullulan, tinh baét,
gellan, pectin, canxi anginit, caseinat, tinh dau va
lop phi nano [3]. Chitosan la polysaccarit c6
ngudn goc tir vo dong vit giap xée, duoc tao thanh
qua trinh deaxetyl hoa chitin. Chitosan ¢ kha
ning tao mang trén bé mit qua giup gitr do am,
giir cho qua cang mong, gia tri cdm quan tot. Theo
Rodriguez-Leon va cs (2013), viéc bd sung céc hat
nano bac 1én lép chitosan giup ting kha ning
khang khuén, chong oxy hoa, cdi thién ciu tric va
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tinh chit co hoc cia mang. Nano bac khong doc
dai vai té bao ngudi va cd hai cho vi sinh vat. Cue
Quén 1y Thure phidm va Duoc pham Hoa Ky (FDA)
da liét ké nano bac la vat ligu an toan [4].

Hién nay, cac phuong phap didu ché nano bac
kha ton kém va st dung cic chiat khir nhu
hydrazin, natri borohydrit... giy danh hudng khong
tit téi méi trimg [5]. Do d6, viée ting cuimg moi
quan tim dén do an toan cho ngudi tiéu ding va
méi truomg, huomg téng hop xanh dang duoe cac
nha khoa hoc quan tim. Téng hop xanh nhim
tranh tao ra cic san phim phu khéng mong muén
hodc c6 hai thing qua xiy dung cic quy trinh tdng
hop dang tin ciy, bén vimg va than thién véi moéi
tromg. Viée sir dung cic hé théng dung mobi ly
tuémg v tii nguyén thién nhién (ching han nhu
cac chit hiru co) 1a didu cin thiét dé dat duoc muc
tiéu nay.

Téng hop xanh cia cic hat nano kim loai da
duoe dp dung bing cac vat liéu sinh hoc khéc nhau
(vi du: vi khuin, nim, tio va chiét xuit thue vit).
Trong s6 cic phuong phip xanh ¢6 san cia téng
hop cic hat nano kim loai, str dung céc chit chiét
xudt tir thue vt 1d mit qué trinh kha don gian va
dé dang dé tao ra cac hat nano & quy mé lém so vai
qué trinh téng hop qua trung gian vi khuin hoac
ndm [6]. Nhimg san phidm nay duoc goi chung la
cac hat nano sinh hoe. Phuong phap téng hop
xanh giip gidam nong d6 bac sir dung va giup 6n
dinh céc nano bac bing cach két hop phan tir sinh
hoc nhir polyphenol, hop chit o6 sin trong due
litu thich hop dé lam chat khir trong tong hop
nano bac, dong théi ciu tric cia polyphenol ciing
¢6 kha nang dimg lam chét én dinh kich thuoe va
bio vé cac hat nano bac sau qua trinh khir [7].
Mic di vay, cac nghién ciu vé téng hop ming
chitosan-nano bac dé bao quén rau qua néi chung
vad qud mén noéi riéng con rit han ché. Do vy,
trong ndi dung nghién ciru ndy, da sir dung dich
chiét mueée 14 vai dé téng hop mang phae hop
chitosan-nano bac. Béng thoi, nghién cim danh
dnh hwdmg cta mang phire hop chitosan-nano bac
doi véi chat hrong man sau thu hoach, cing nhur
tic dung khang khudn va du luong bac theo thai
gian bao quan.

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

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyeén vt liéu

Man Tam hoa dwgc thu hoach tai xa Mudng
Liong, huyén Ky Son, tinh Nghé An. Méan duge hra
chon dong déu vé khoi lwomg (30 — 35 g), kich
thurde (duomg kinh 2,5 = 3 cm), do chin (10% - 30%
mau tim phi khip qua). Man duge vin chuyén dura
vé bdo quan tai phong thi nghiém thude Bé mén
Cong nghé thuce phim, Triomg Pai hoc Vinh tir
ngay 21/5/2022.

Chiét xuit dich ethanol cta 14 vdi
(Cleistocalyx operculatus), dé phoi hop cing cac
vat liéu khéc tao hé mang khang khuin-nano bac.

Céc hoa chat str dung trong nghién ciu déu la
hoa chit tinh khiét ding trong phéan tich gdm: bac
nitrat (AgNO,) = 99,9% hing Sigma-Aldrich, axetic
axit (>99%); chitosan (do deaxetyl =80%), glycerol,
ethanol, nude cit.

2.2. Phwong phép nghién ctu

221 Quy trinh diéu ché ming chitosan-nano
bac

Chuin bi dung dich chitosan dwge thue hién
theo phuong phap cua Han C. va cs (2014): Pha 7
g chitosan véi 500 mL axetic axit 1,5% va khuiy
déu co hoc. Sau do thém vio 3 g glyxerin, tiép tuc
khudy dé cic thanh phin tan déu tao dugc dung
dich chitosan [8].

Thu nhan dich chiét 1a véi: Can khoang 5 g 14
vii khi da nghién nhé (kich thuoe 2 mm) cho vao
50 ml dung moi ethanol 60% va chiét c6 héd tro
danh siéu am & nhiét do 40°C trong 90 phit. Loc
dich chiét vao binh dinh me 250 ml. Tiép tuc
chiét nhu trén thém 2 lin, thém nwde cit vira da
téi vach. Trong diéu kién nay, dich chiét thu duoc
c6 ham luong polyphenol téng s6 la 186,375 +
1,305 mg GAE/g.

biéu ¢hé nano bac tir dich chiét etanol cua 14
voi va bac nitrat theo phuong phap cha Praveena
va Kumar (2014) cé sira déi: Cho 200 ml dung dich
AgNO, 10* M va 100 ml PVP 1% vao coc thé tich 1
L, hén hop duoe kKhudy trén may khudy tir toc do
400 vong/phut trong thoi gian 30 phut. Sau do,
cho 300 ml dich chiét la v6i chudn bi & trén vao
coc, hon hop duoe khudy trén méy khudy tir toc do
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400 vong/phit & nhiét do 40°C trong thdi gian 30
phuit thu duoe dung dich nano bac nong dé twong
tmg 6 ppm. Sir dung cic phuong phap phd UV-Vis

Acid acule "\-.,‘
Gi;'urnl
Chitosan D"‘“E dich Chitoan 1%

B a®

.
@ s
] il

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

Namo Ag- dich chiét 14 voi

Phite hop Chitosan - nano bac- dich chiét Li voi

]
8-
-

Hinh 1. Quy trinh diéu ch€ mang chitosan-nano bac

222 Phromg phdp bo trv thi nghiém

Thi nghiém bao mang cho mén duge bo tri
theo kiéu hodn todn ngau nhién 1 yéu t6 véi cac ti
1& phéi tron giita chitosan va nano bac (v/v) nhu
bang 1 véi 3 lan lap lai (mdi cong thire st dung 500
g).

Bing 1. B tri cong thirc (CT) thi nghi¢ém
CcT 1:1
CT2 2:1
CT3 3:1
CT4 4:1
CT5 100% chitosan
CThC béi chimg (khéng xit Iy)

Min dugc rima qua dung dich clo 100 ppm, dé
khé hodn toan, sau d6 nhing qua cic dung dich
nhur b tri thi nghiém khoang 1 phit. Méan sau khi
xtr Iy duoe dong goi trong cac tii PE duc 16 (mdi
tai 500 g, duc 9 16 ¢6 dudmg kinh 3 mm) va bao
quéan é& diéu kién thudmg (nhiét do 18 - 25°C va do
am 80 - 82%) . Thai gian bio quan mén duoc tinh tir
lic mang mén vao bdo quan cho dén khi xuat hién
diu hiéu hir hong trén qua. Cac chi tiéu duoe xae
dinh 3 ngay 1 lin va theo doi cho dén hét thoi gian
bao quan.
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223 Xdc dinh dic trumg hinh thai, tinh chat
ctia mdu nano bac fao thianh

Hinh thai va kich thudc hat nano Ag duge xac
dinh bing phuong phap hién vi dién tir truyén qua
(TEM) trén thiét bi JEOL JEM 1010 (Nhat Ban) tai
Vién Vé sinh dich té Trung uong. Phan bé kich
thude va duong kinh trung binh caa hat duge tinh
todn bang phin mém cong cu hinh anh Java
(Image]), dua trén dir liéu trung binh cua cac hat.
Phé UV-Vis cia cac miu dugce ghi trén may quang
phd Agilent 8453, My tai Trung tim Thure hanh -
Thi nghiém, Truong Pai hoe Vinh,

224, Phurong phép phan tich

- Xac dinh sy bién ddi mau sic vo qua (AE)
qua timg giai doan bing may do mau Color Meter,
My.

- Xac dinh do cimg cta qua bing may do do
cimg cam tay Mitutoyo, Nhat Ban.

- Téng ham luwong antoxian dwoe xic dinh
bing phuong phap pH vi sai, sit dung hai dung
dich dém co pH =1 (KCl + HCI) va pH = 4,5
(KHCH,0, + HCI) [10].

- Xde dinh dudmg téng theo TCVN 4074: 2009.

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

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

n

Trong dé: %H la phén tram hao hut khéi luong
(%); m, 1a khdéi lwong qua ngay 0; m, 1a khéi lirong
qua tai thi diém h.

9H =
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- Xéc dinh téng vi sinh vat hiéu khi: TCVN
4884 - 2005 (ISO 4833-1: 2013).

- Phuong phap xir ly théng ké: Sir dung phan
mém Excel.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Dic trung hinh th4i, tinh chét ciia nano

1.0 =
Nano Ag .
- Nano Ag sau 30 ngay .
- 0.8+ < /
< o
=] AgNPs / Djch M vl
S 064
S
=2
o
T 04
g
=
02
00

f S S S s S | —
300 325 350 375 400 425 450 475 500
Budac song (nm)

Hinh 2. Ph6 UV-Vis ciia miu nano bac tng hep tir
dich chiét 14 véi

S hat (N)
I o S il

Mau nano bac duge téng hop tir dich chiét 1a
v6i ¢6 mau xanh nau. Két qua phé UV-Vis dugc thé
hién & hinh 2 cho thay, vi tri dinh hap thu cuc dai
tai budc song 405 nm, nim trong ving 400 - 430
nm dic trung cta cac hat nano bac [11].

Két qua phan tich anh TEM va su phan bo
kich thudce duoc thé hién & hinh 3 cho thdy, mau
nano bac téng hop trong dich chiét 1a véi co kich
thude trong khoang tir 525 nm, tap trung cha yéu
& 15 nm, kich thudc trung binh 1a 14,06 + 4,1 nm
va duoc phan bo trén mang chitosan. Mau nano
bac duoc bao quan & nhiét do phong, sau thoi gian
béo quan 30 ngay mau duoc tién hanh do UV-Vis
dé xac dinh tinh chat hoa ly sau thoi gian bao
quan, két qua dugc thé hién & hinh 2. Sau thoi gian
bdo quan mau nano bac téng hop trong dich chiét
l4 véi van ¢6 mau xanh nau, trong sudt. Két qua
phé UV-Vis cho thdy, khong c6 su thay doi dang
ké sau thoi gian bao quan & nhiét dé thuong, co do
hép thu cuc dai tai budc song 410 nm, diéu nay
cho thdy sur 6n dinh kich thudc hat ctia mau nano
bac tao thanh.

14,06%4,1 nm

Ag NPs

5 10 15 20 25 30 35 40 45 50
Kich thudre hat (nm)

(b)

Hinh 3. Ach TEM véi 49 phéng dai 60.000 ldn ciia dung dich chira nano bac phan bé trén nén
chitosan (a) va gidn 44 phan b6 kich thudc hat (b)

3.2. Anh hudmg ciia ming phitc hop chitosan-
nano bac dén chét liwong mén sau thu hoach

321. Anh huwng cia mang phic hop
chitosan-nano bac cic chi tiéu co ly cia man theo
thoi gian bido quan

Anh hudng ctia mang phirc hop chitosan-nano
bac cac chi tiéu co ly ctia mén theo thoi gian bao
quan duoc danh gia qua sur hao hut khéi luong, s
bién d6i do cimg va su bién d6i mau sic cta vo
qua (AE). Két qua duoc thé hién ¢ hinh 4, 5, 6, 7.

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

Sur hao hut khéi lwong tur nhién cta rau qua
khong thé tranh khoi trong bt cir diéu kién tén
trir nao, d6 la diéu tit yéu do su thoat hoi nuée va
sir ton tht chat hiru co trong qua trinh hé hap. Khi
khoi lwong tu nhién hao hut I6m khéng chi gay tén
that vé so luong ma con anh hudomg dén chat luong
cam quan cua rau qua. Su hao hut khoi luong tu
nhién 1a khac nhau & cac cong thire. Két qua &
hinh 4 cho thiy, hao hut khéi luong & CTDC la l1on
nhit va thoi gian bao quan ngin nhat (9 ngay),
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trong khi d6 hao hut khéi lugng & CT3 la nhé nhat
(10,649%) sau 15 ngdy bao quin. Su hao hut khoi
lupng cua man & CT5 (sau 12 ngay) lom hon so
CT3, CT4 (sau 15 ngay bao quan). Sau 12 ngay tro
di, man & CT2, CT5 da hong, rieng man & CTDC bi
hong sau 9 ngay. Co thé giai thich nhu sau: Vi
dac diém vo mong, ham lugng nude trong qua lém,
qua man & CT5 khéng duwge bao mang bi tic dong
truc tiép voi méi truwomg xung quanh c6 su hu

~-12

=

o104 O

E -

g sl <

_;E z

- ll ——CT1

=3 ——CT2

‘; 44 -%=-CT3

o =3 —t T4
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Théi gian bao quan (ngay)

thong khong khi lém, ham luong O, cao nén cuong
dd ho hap lom va tée do bay hoi nude ra moi triimg
bén ngoai cing rat lén. Chinh vi viy ma khoi
lwong cua qua giam di rat nhiéu. Trong khi d6, qua
mén & CT3 hao hut khoi lugng nhé nhat, diéu nay
cho thay mang phirc hop chitosan - nano bac da
han ché duge toc do thoat hoi nude va hd hip cia
qua.
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Hinh 4. Sy hao hyt khdi hrong ty nhién clia mgn trong ~ Hinh 5. Sy suy gidm 49 cfmg ciia mén trong
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Hinh 6. Sy bién d6i mau séc (AE) ciia m3n trong théi gian béo quin

BIVOO BIDAO NGO

{a) Sau 3 ngay

(b) Sau 6 ngay

(c) Sau @ ngay

S rerrrc o D)

(d) Sau 12 ngay

(e) Sau 15 ngay

Hinh 7. Sy thay 461 mau séc ciia v qui mén (CT3) theo thii gian bdo quin
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P cimg clia qua 14 yéu to chinh chi phoi thoi
gian bdo quan cha mén va kha nang chap nhin cha
nguroi tieu dung doi vi qua. Man bi mém qua mibe
Ia mdt yéu to han ché lém doi voi thoi gian bao
quan. Két qui & hinh 5 cho thay, dé cimg déu giam
¢ ca man phu mang va man khong phi mang
trong thoi gian bio quan. Khi két thae thi nghiém,
qua mén duge phi mang thé hién dj cing it hon
s0 vii qua khong duge boe (CTBC), cho thay tac
dung tich cuc cia mang chitosan va mang phirc
hop chitosan - nano bac trong viéc ngin chin cac
hoat dong enzim va su phin hay thanh té bao
trong qua. Hom nira, qua man pha mang phire hop
chitosan - nano bac & CT3 co6 téc do gidm do cimg
cuia qud chim nhit, cho thiy hiéu qua cha ming
phire hop duoc phoi tron gitra chitosan: nano bac
theo ty l¢ thé tich 3 : 1.

Toe di thay déi mau sic cua qud biéu hién
cho sir chin, 14 yéu 6 quan trong danh gida qua
trinh bao qua. Két qua & hinh 6 cho thdy, man

khong phi mang (déi chimg) ¢6 su thay déi nhanh
chong vé mau sic so voi man phi mang. Viée tre
ché sy thay déi mau sdc trong cic mau man duoe
phi méing duge cho la do mang chitosan va mang
phite hop chitosan - nano bac lam giam téc do ho
hap va san sinh etylen, dan dén lam cham qua
trinh chin cia qua [12]. Hinh 7 cho thay, méin &
CT3 vin giir duoc 1op vo bong va min sic dep sau
15 ngay bao quan. Két qua nghién ciu nay phu
hop voi nghién ciu coa Han va cs (2014),
Mannozzi va cs (2018) trén déi tuomg qua 6i, qua
viet quat twoi [7, 13].

322 Anh huing cia mang phie hep
chitosan-nano bac dén mgt so thanh phin hod hoc
cua mén theo thot gian bao quan

Anh hudmg cia méang phire hop chitosan-nano
bac dén ham lugng vitamin C, ham luong dudmg
tong s6, ham luong antoxian trong man duoc thé
hién & hinh 6, 7 va 8.
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Vitamin C 14 hoat chat sinh hoc rat quan trong,
co loi cho sic khée cia con ngudi. Vitamin C rat
dé bi oxi héa trong moi triomg c6 khong khi va
inh sang, do d6 ham lreng vitamin C sé giam dén
theo thoi gian bdo quan. Két qua & hinh 8 cho
thay, toc d6 gidm ham luong vitamin C & 6 cing
thire 1a khac nhau, cu thé: & CTDC giam 48,16%
sau 9 ngay bio quan; & CT1, CT2, CT5 giam lin
Lot 1a 57%, 50%, 49% sau 12 ngay bao quan; & CT3,
CT4 gidm lan hept 1a 51%, 55% sau 15 ngay bao
quan. Nhu viy, ham hrong vitamin C & mau doi
chimg gidm nhanh hon so véi & cic mau cd bao
mang. Ham lugng vitamin C & CT3 la giam cham
nhit sau 15 ngay bio quan. Nhur viy, mang phirc
hop chitosan - nano bac cé tac dung lam giam hao
hut vitamin C trong qua trinh biao quan do ngan
chin siy tiép xic trie tiép cia qua véi 0, khong khi
va anh sang, han ché qué trinh oxi héa vitamin C.

Két qua & hinh 9 cho thdy, him luong duimg
tong s0 ting dan ¢a & 6 cong thire, ting nhanh
nhét & CTDC trong 9 ngay (tang 2,19 lin) va cham
nhit & CT3 trong 15 ngiy (ting 2,23 lan). O CT3,
CT4, ham hrong duimg cham déu sau 12 ngay, dén
ngay thir 15 ting khong dang ké. Ham hrong
duimg ting 14 do trong thoi gian bdo quin, cic
phin mg sinh hod vin dién ra, tinh bt thay phén
thanh dudmg va tham gia vio qua trinh ho hap. T
dé cho thdy mang phire hop chitosan - nano bac ¢6
tac dung e ché toe di chin va ho hip cia qua.

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

(tir 4,7% dén 7,8%) va peonidin 3-glucosit (nhd hom
0,4%). Qué trinh chin din dén ting néng do téng
50 antoxian va thay dai ty lé giira cac antoxian [10].
Hinh 7 vi 10 cho thdy, & cd min ¢6 phi mang va
khéng phit mang, mau sic vé qua thay doi tir tim
nhat sang tim dam, nhung su thay déi nay dién ra
cham hon déi véi qua cé phi mang. O CTPC, ham
hrong antoxian ting sau 6 ngdy bio quéin, dén
ngay thit 9 giam. O CT1, CT2, CT5, ham lwong
antoxian tang sau 9 ngay bdo quan, dén ngiy tha
12 giam. O CT3, ham luong antoxian ting cham
sau 12 ngay bao quin, dén ngay tha 15 bat dau
giam nhe. Sy ting chim ham hrong antoxian trong
cac miu mén duge phit mang phire hop chitosan -
nano bac cho thiy, mang co tac dung rc ché ting
hop sdc t6 antoxian. Su gidm ham luong antoxian
trong nhimg ngay cudi cia qua trinh bdo quan &
cac cong thire co thé duge gidi thich 1a do qua da
bi mit mrée din dén sur gidi phong cic enzim giy
sim mau PPO, POD xaic tac cho cic phan img oxy
héa dién ra. Xu hwimg tuomg tu cing da duge
nghién ciu bdi Diaz-Mula va cs (2009), quan sat
thiy s gia ting ham hrong antoxian & mén phua
mang alginat thap hom so véi miu min déi chimg
[14].

3.2.3. Anh huomg ctia méng phiic hop chitosan
- nano bac dén tong vi sinh vat hiéu khi trén qud
midn theo thot gian bdo qudn

Anh huéng ctia mang phire hop chitosan -
nano bac dén téng vi sinh vat hiéu khi trén qua
mén theo théi gian bao quan duoc thé hién &
bang 2.

Béng 2. Téng vi sinh vit hiu khi (CFU/g) ciia mén theo théi gian bio quén

Thi gian bio Téng vi sinh vét hiéu khi trén qua méin (CFU/g)
quan (ngay) CT1 CT2 CT3 CT4 CT5 CTBC

0 2x10* 2,5 x10" 3x10* 3,1 x10* 3x10' 3 x10'
3 7 x10" 9x10 5x10! 6,4 x10" 75x100 | 23x10?
6 L1x10° | 22x10° | 7,2x10' 9,5 x10! 2,6 x10° 9 x10°
9 2,3 x10° 6 x10° 9,8 x10! 1,3 x10° 6 x10? 6,7 x10°
12 45x10° | 25x10° | 1,3x10° 32x10° | 3,7x10°
15 2,2 x10° 4,2 x10°
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Theo thoi gian bao quan, cac vi sinh vat trén
bé mat qui méan co xu huwimg tang dan & tat ca céce
cong thire. Trong d6, cong thire doi chimg, téng vi
sinh vit hiéu khi tang nhanh theo théi gian bao
quan (dat 6,7x10° CFU/g sau 9 ngay bio quan).
Lic nay, méan da ¢6 dau hiéu hu hong, vi vay sau 9
ngay bao quan di quyét dinh dimg thi nghiém. Doi
v cac cong thire con lai, sur hién dién cia cac chat
tre ché vi sinh chitosan, nano bac nén sur phat trién
ciia cac vi sinh vat trén bé mat qua man c6 phin bi
tre ché, toc do ting chim theo théi gian bao quan.
Sur két hop gitra chitosan va nano bac lam ting
hiéu qua khang vi sinh trén bé mat qua hon so véi
cong thire chi xir li chitosan (CT5). Thii gian bao
quan cua cic cong thire bao mang kéo dai hon so
vii cong thire doi chimg 3 - 6 ngay. Trong do6, mén
& cong thire xir i mang chitosan: nano bac theo ti
1&3 : 1, thor gian bao quan dat dén 15 ngay & nhiét
da 25+1°C. Mang chitosan két hop nano bac e
ché hiéu qua su phat trién cia céc vi sinh vét trén
bé mit qua méin trong sudt thadi gian bao quan,
gitip han ché sur thdi hong va kéo dai thid gian bao
quén

4. KET LUAN

Nano bac da duoe téng hop thinh cong bing
phrong phap héa hoc xanh véi viée sir dung
polyphenol duge chiét sudt tir dich chiét 1a voi vai
vai tro vira 1a chit khir, vira 1a chéit bao vé. Nano
bac tong hop trong dich chiét la véi ¢6 dang hinh
ciu, duge phan bé dong déu véi kich thude trung
binh 14,06 + 4,1 nm va dugc phin bé trén ming
chitosan. Két qua thir nghiém mang phire hop
chitosan-nano bac sir dung trong bde quan min
cho hiéu qua tot, chit hrong mén 6n dinh trong
suit thid gian bio quin. Vi ty 1& phai trén dung
dich tao mang chitosan 1%/nano bac theo tilé 3 : 1
cho hiéu qua tot nhat, kéo dai théi gian bao quén
man & nhiét do bdo quan thuimg (25 + 1°C) lén
dén 15 ngay.
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RESEARCH ON EFFECTS OF CHITOSAN- SILVER NANOCOMPOSITE FILM SYNTHESIZED BY
GREEN CHEMICAL METHODS ON PLUM (Prunus salicind QUALITY POSTHARVEST

Le The Tam™ ", Tran Phuong Chi**, Dao Thi Thanh Xuan'
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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 (FPrunus
salicind). The ethanol extract of Clefstocalyx 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 Clefstocalyx operculatus leaves with
different volume ratios by magnetic stirrer comhbined 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: Chitosan-silver nanocomposite film, Cleistocalyx operculatus, Prunus salicina,

storage, antimicrobial
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