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Piéu ché vat liéu mang sinh hoc trén co sé chitosan (ing dung
trong bao quan rau qua sau thu hoach

Nguyén Minh Viét!, Luong Thi My Hanh?, Pao Thi Nhung?”*

TOM TAT

Hau hét qua trinh suy gidam khoi lugng va chat lugng clia hoa qua tuci déu dién ra trong giai doan
sau thu hoach. Udc tinh ty 1& t&n that hoa qua do hu hong cé thé 16n t6i 20—80%. Nguyén nhéan
la do hoa qua sau khi thu hoach van la nhiing té bao séng va van tiép tuc cac hoat dong hé hap
va trao d6i chat théng qua mét s6 qua trinh bién ddi. Chinh nhiing bién déi nay lam cho hoa
qua nhanh chin, nhanh gia, nhan. .., dan téi théi hdng néu khéng dp dung bién phap déc biét dé
lam cham cac qué trinh nay. Hién nay, phan 16n viéc bdo quan néng san sau thu hoach tai cac
dia phuong cht yéu bang phuong phap thi cong két hap véi st dung hoa chat gay anh hudng
nghiém trong dén stic khoé con ngudi. Bén canh do, tinh trang bao quan khéng theo kip kha nang
san xuat khién nguci néng dan ludn rai vao tinh trang dugc mua mat gia va mot lugng lén nguén
nguyén liéu bi vt bo lang phi. Viéc ing dung cac cong nghé bao quan hién dai nhu chiéu xa, cong
nghé CAS doi hoi muc dau tu 1én, chi phuc vu cho mét sé loai ndng san co gid tri xudt khau cao va
khé dp dung dugc dai tra do dac thu san xuat con manh mun. Do dé viéc nghién cu bao quan
rau qua sau thu hoach bang cac bién phap than thién moi trudng, an toan suc khoé, hiéu qua cao
va pht hgp tap quén canh tac la hét stic can thiét. Chitosan, mot hgp chat aminopolysaccharide,
dugc diéu ché tir vo gidp xac nhu tém, cua, c6 khad nang khang khuédn va tao mang bao phu tét.
Rau, qué st dung mang chitosan dé pht lén bé mat giip han ché hao hut khéi lugng tu nhién
va gidm qué trinh thoat hai nudc. Bai bao nay trinh bay viéc téng hap vat liéu mang sinh hoc tir
chitosan va tinh bot dong thai khao sat kha nang bao goéi, bao quan rau qua tuai sau thu hoach
cla vat liéu. Két qua cho thay, mau vat liéu véi ham lugng chitosan > 75% gilip bao quan qua man
com trong thai gian 21 ngay tai nhiét d6 phong véi dé hao hut khéi lugng nhé hon 10%.
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ctiu bang Kinh hién vi dién ti quét (SEM). Bai bao
trinh bay viéc so b danh gid kha ning bao quan qua
méan com cua vat liéu diéu ché duoc.

VAT LIEU VA PHUONG PHAP

Vat liéu thi nghiém

Chitosan, tinh bt khoai tdy dugc mua trén thi
trudng, mau chitosan c6 d6 deacetyl héa >78%. Cac
héa chat st dung khdc nhu acetic acid, glycerol 1a héa
chat phan tich Trung Quéc va st dung khong cin tinh
ché.

Dung dich hdn hgp chitosan—tinh bt dugc chuén bi
theo Bang 1: hoa tan a gam chitosan vao V mL dung
dich acetic acid 5%, khudy & 50-70°C cho t6i khi tan
hét thu dugc dung dich trong suét (dung dich A). Hoa
tan b gam tinh bot vao 5 mL nudc cit & 50°C dén
khi tao thanh hén hgp dang gel dong nhét (dung dich
B). Trén 1an 2 dung dich A va B vao nhau theo ti 1é &
Bang 1, khudy déu ¢ 60-70°C dén khi thu dugc hoén
hop dong nhét thi b6 sung thém 1 mL glycerol vao
hén hgp trén. Sau khi khudy thém 30 phut, hén hgp
& trén dugc tao can/trang mong dung dich mang trén
dia petri. D€ mang noi kho rdo & nhiét 4o phong 1—-2
ngay hodc sdy 6 40-50°C trong 15 gio. Do day cua
mang dugc kiém sodt & ngudng 100 pm.

Chdt lugng mang phan huy sinh hoc chitosan—tinh
bot duge danh gia theo céac chi tiéu nhu:

Ki€m tra mau sic bang cdm quan

Vit liéu mang chitosan—tinh bt ¢ mau tring duc
dén vang nhat dugc nhan biét bing cim quan '*.
Xac dinh d6 bén kéo dut cia mang sinh hoc
Bang may do luc kéo duit Zwick roell Dic, tai Phong
thi nghiém trong diém Vat liéu tién tién tng dung
trong phét trién xanh, Trudng Dai hoc Khoa hoc Ty
nhién, PHQGHN. Trong d6, miu do d¢ bén kéo dya
trén véi kich thude 115 x 15 x 3 (mm) va tdc do kéo
la 10 mm/phut.

Xac dinh d6 gian dai (%)
Do gian dai 1a ty s6 gitia chiéu dai cia mau tai thoi
diém bt ky trong qua trinh kéo va chiéu dai ban dau
clia mau thi nghiém.

Phén trim do gidn dai (Percent Elongation, E) *:

E (%) = % x 100 %

Trong do:
l,: Chiéu dai ban ddu ctia mau tinh bing mm hodc
inch;
l: Chiéu dai mau tai thoi diém bat ky trong qua trinh
kéo

Xac dinh khéi luogng riéng cia mang vat
lieu®

Tiéu chuin ASTM-D792 1> dugc st dung dé xic dinh
khéi lugng riéng cta chét nhua ran ¢ dang mang,
cong, 6ng va cac san phim tuong tu.

Ty trong khéi lugng riéng (ki hiéw: D?3, don vi:
kg/m>; g/cm?) 1a khéi lugng trong khong khi ctia
phan vat liéu khong thdm nude 6 23°C.

Phuong phép do: Xdc dinh khdi lugng ctia mau thu
trong khong khi; nhing mau vao nuéc cit, xac dinh
khdi lugng ctia mau trong nudc; tinh ty trong tuong
d6i ctia mau tit d6 suy ra ty trong cia mau.

Mau: 14y tu vét liéu c6 kich thudc va hinh dang bét ky,
trong lugng < 50 g (PKTC: nhiét d6 23 + 2°C; 46 4m
50 + 5%).

Phuong phap phé héng ngoai

Mau dugc ghi phé hong ngoai trén méay quang phd
héng ngoai Fourier Jasco FT-IR 4600 (Nhat Ban), tai
Phong thi nghiém trong diém Vit liéu tién tién Gng
dung trong phit trién xanh, Trudng Pai hoc Khoa hoc
Ty nhién, PHQGHN dé€ x4c dinh cdc nhdm chiic dic
trung ctia vat liéu. Mau dugc nghién va ép vién KBr,
dai do mau tit 400-4000 nm.

Phuong phap hién vi dién ti quét Scanning
Electron Microscopy (SEM)

Céc mau phim (5 x 5 mm) dugc dit trén mot gid
d6 bang nhém va dugc phu bang bach kim vang
(16p pha d6 day, 150—180 A) trong may phii phiin
xa Hummer IV. Anh SEM dugc chup trén thiét bi
TM4000Plus/Hitachi, Nhat Ban & nhiét d6 phong, tai
Phong thi nghiém trong diém Vit liéu tién tién tng
dung trong phit trién xanh, Trudng Pai hoc Khoa hoc
Tu nhién, PHQGHN. Khoang cach lam viéc dugc
duy tri trong 15,4-16,4 mm va kha nang ting toc dién
ap dugc st dung 1a 5 kV, v6i chum tia dién tt hudng
t61 bé mat mot goc 90° va mot dién ap thi cdp may do
hinh &nh dién t (SEI).

Panh gia kha nang phan huy cta vat liéu
Kha ning phan huy cta vit liéu dugc danh gid bing
cach chon vét liéu xuéng dit 4&m 10 cm & diéu kién
nhiét d6 moi trudng xung quanh, mau dugce 14y ra
dinh ky hang tuan, lam sach va giti trong binh hat 4m
trudce khi can. Miic d6 phan huy (%) ctia mau dugc
tinh theo cong thic:

D= WboWa 4 100(%)

Trong d6 Wb: Khéilugng mau vétliéu trude khi chon
vao dat; Wa: Khéi lugng mau vét liéu sau khi chon vao

d4t va da lam sach.
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Bang 1: Cac mau vat liéu chitosan—tinh bét

Mau 1 2
Khéi lugng chitosan (g) 0

Khoi lugng tinh bot (g) 5

Thé tich acetic acid 5% (mL) 50
Thé tich glycerol (mL) 1 1
% chitosan (theo khoi lugng) 0 25

3 4 5
2,50 3,75 5
2,50 1,25 0
100 150 200
1 1 1
50 75 100

Paénh gia hao hut khéi lugng qua man com
Mau mén com (5 kg, khoang 100 qua) dugc mua tai
ctia hang thyc phdm tuci. Mau dugc riia sach dudi voi
nudc, ngam trong dung dich NaOCI 100 ppm trong 10
phut, vt ra riia lai véi nude va tham kho bé mat sau d6
dugc chia lam 2 16, moi 16 50 qua. L6 1 dugc bao goi
bang mang vat liéu chitosan—tinh bot, 16 2 khong bao
g0i. Cac16 dugce d€ & nhiét dd phong va theo d6i mau
sac bang cam quan, theo déi hao hut khéi lugng bang
céch can mau qua trude va sau khi bdo quén bing can
ky thuét véi 3 14n 1dp lai. Hao hut khéi lugng dugc
tinh theo c6ng thiic:

Wy, = 207 100%

Trong do:

W_: hao hut khdi lugng tu nhién & méi 14n phan tich
(%)

myg: khdi lugng (g) mau trudce khi bao quan

mj: khéilugng (g) mau sau khi bdo quan tai thoi di€ém
danh gid

KET QUA VA THAO LUAN

Tinh chét co hoc clla mang chitosan—tinh
bot:

Chitosan (ham lugng 0-100%) dugc b6 sung vao mau
tinh bdt d€ nghién ctu tinh chat co ly cta vét liéu
mang chitosan-tinh bot thu dugc va dugc thé hién &
Bang 2.

Gia tri do bén kéo dit (TS) clia mang gdc tinh bot
dugc cai thién dang ké v6i bd sung chitosan. Hinh 1
cho thdy anh hudng ctia chitosan dén gia tri TS ctia
mang lam ti tinh bot. D81 véi vét liéu chita 25%, 50%,
75%, 100% ham lugng chitosan, gid tri TS do dugc
lan lugt 1a 1,53; 3,20; 3,60; 4,00; 3,80 MPa. Céc mang
lam tui tinh bot tré nén gion khi ham lugng chitosan
dudi 25%. Vi vay, lugng chitosan t6i thiéu dugc duy
tri & muc 25% (theo trong lugng). Vatliéu chda 100%
tinh bot 1a khong thé hinh thanh mang. TS ctia mang
chitosan dugc xac dinh 14 3,80 MPa (100% chitosan).
Khi ham lugng chitosan thay d6i, khéi lugng riéng
ctia mang vt liéu cling thay d6i. Hon hgp tao mang
c6 khéi lugng riéng nho nhét (1,28 g/cm?) khi ti 1¢

phén tram cta chitosan bang 25%. Khoi lugng riéng
clia cdc mau vat liéu con lai dat gia tri phu hgp trong
khoang 1,40-1,65 g/cm? (vi khdi lugng riéng ctia chi-
tosan la 1,35-1,40 g/cm?).

Két qua cho théy, khi thém glycerol v6i thé tich khac
nhau vao mau vat liéu mang chiia 75% chitosan, TS va
E clia tit cd cac mang déu cao hon véi vat liéu khong
b sung. Khi thé tich glycerol dua vao 1a 0,5 mL thi
TS tang 1én dang ké tu 3,00 dén 3,80 MPa. Tuy nhién,
khi tang lugng glycerol dén 2,0 mL thi TS giam. Trong
khi d6, E lai tang khi thé tich glycerol thém vao ting
1én va dat 16n nhat tai 1,0- 1,5 mL, sau d6 giam.
Glycerol 1a mét chét phu gia thudng dugc thém vao
hén hgp tao mang d€ nham ting d6 déo dai cta vét
liéu. Cau tric héa hoc véi ba nhém hydroxyl, glyc-
erol ¢4 thé€ dé dang xAm nhap vao gitia cdc mach poly-
mer tao mang va lam suy yéu cac lyc lién phén tu gita
cac dai phén tl polyme va lam suy yéu ciu truc tinh
thé ctia mang. Gitta nhém OH va nhém C=0, NH,
cta chitosan ciing nhu OH cua tinh bot hinh thanh
lién két hydrogen lién phan tt bén va 6n dinh, phd
vG céc lién két hydrogen néi phén td trong tinh bot
hodc chitosan, lam tiang d6 co gidn ctia mang poly-
mer t8 hgp. Tuy nhién, viéc “kéo gidn” mang khong
gian cting lam cho d¢ két tinh giam nén d¢ bén co hoc
ctia vat liéu gidm xudng. Vi vay, khi ham lugng glyc-
erol nho, mang bén nhung c6 do gidn dai thép, con
khi ting lugng glycerol 1én thi mang c6 d¢ gian dai
tot hon nhung kha nang chiju luc lai kém di (Bang 3).
Mang tinh bot chita 50% chitosan gan nhu trong
sudt, dac biét trong nhit & miic 75% chitosan nhung
dudi 50% chitosan mang phim c6 ban chit m¢ duc
(Hinh 2). Do d6 vt liéu c6 ti 1é 75% chitosan, 25%
tinh bot dugc lya chon d€ xdc dinh cac thong s6 dic
trung nhu phd IR, SEM va kha nang bdo quan.

Phé hong ngoai cta vat liéu mang chitosan 100% dic
trung bang cac dao dong lién phan td cta lién két
O—H & ving 3100 cm™! chong lén dao dong héa tri
clia lién két N—H (2918 cm~! v4 2870 cm™!). Ngoai
ra, dinh hdp thu cudng do yéu & 2312 cm™! tuong
ung véi dao dong ddi xting va bat doi xdng cta lién
két C—H. Dao dong nhéom C=O ctia amide nhdt cdp
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Bang 2: Khao sat ham lugng chitosan anh huéng dén tinh chat co hoc cia mang

Ham lugng chitosan (%)
Do bén kéo dut (TS, MPa)
Do dan dai (E,%)

Khéi lugng riéng (g/cm?)

0
1,53 0,02
20+0,12

1,6140,04

25
3,2 +0,12
16+£0,13

1,284+0,03

50
3,64 0,03
14+£0,11

1,45+0,02

75
4,0+0,07
12+0,09

1,524+0,03

100
3,840,03
100,06

1,39+0,06

—8— Do bén kéo dirt (TS, MPa)

—— D5 din dai (E,%)

—o—Khdi lvgng riéng (g/cm3)
24
22

20
18

-4

4

16
14
12
10
8
6
4
2
B

80

100 120
Ham leong chitosan (%)

Hinh 1: Anh huéng ctia ham lugng chitosan 1én TS, d6 gian dai E va khdi lugng riéng ctia mang vat liéu tinh

bot—chitosan.

Bang 3: Anh huéng cia ham lugng glycerol dén théng sé vat liéu

Thé tich glycerol (mL) 0 0,5 1 1,5 2
Do bén kéo diit (TS, MPa) 3,0£0,03 3,8+0,07 4,0£0,02 3.61+0,06 2,0£0,05
Do gian dai (E, %) 6,0£0,19 8,0+0,15 12,040,21 14,040,2 9,2+0,14
3
/F
/
- _// >

Hinh 2: Mang vat liéu chitosan 75%—tinh bot 75%
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& 1739 cm~! va amide nhi cip & 1458 cm™! ciing
dugc quan sat rd rang. Dao dong hoa tri cua lién két
C—N &budc séng 1238 cm ™! valién két C—0 51159
cm~!. C4c dinh khéc (nhu 1098, 1028 va 721 cm™!)
xudt hién 1a do sy c¢6 mdt ctia cac phan td nudc c6
trong chitosan. Mau vét liéu chitosan—tinh bot dugc
ghi phd héng ngoai d€ tim ra tuong tac cta tinh bot
va chitosan. Su hép thu cdc dinh (3302 cm~ ! va2872
cm 1) cta mang chitosan—tinh bt dugc tim thay véi
béng rong hon so véi dinh hép thu cia mang chitosan
tinh khiét, c6 thé gan cho cic dao dong hoa tri cta
cac nhém OH va CH, OH ndi va ngoai phan tti chong
1én dai hdp thu cta cac dao dong hda tri amide nhat
cdip 6 1739 cm ™! va amide nhi cdp & 1458 cm™! do
lién két O—H trong phén ti glycerol. Cac tin hiéu
dao dong ctia lién két amide I va amide II, dao dong
héa tri lién két C—N, C—O trong mau vat liéu chi-
tosan 75%—tinh bot 25% khong bi dich chuyén nhiéu,
ma chi tang 1én vé cudng d6 so v6i mau chitosan tinh
khiét (Hinh 3).

Hinh anh hién vi SEM (Hinh 4a) cta chitosan cho
thdy bé mat khong dong nhét, khong nhdn min va co
rut clia chitosan dugc ché tao tit ngudn goc ty nhién
(v6 tom). Hinh 4b la két quéa phan tich tinh bot bang
kinh hién vi dién tit SEM cho thdy céu truic 1a céc hat
tinh bot véi kich thudc khac nhau vé hinh dang cling
nhu thiét dién méi hat. Mau vat liéu chitosan—tinh
bot (75%-25%) thé hién rd sy dong déu cia bé mat, rét
thich hgp d€1am mang bao goéi néng san (Hinh 4c).
Khao sat kha nidng phan huy sinh hoc trong dit ctia
mau vat liéu chitosan—tinh bot

Mtic d6 nang phan huy sinh hoc trong dit ctia mau
vat liéu chitosan-tinh bt duoc thé hién trén Hinh 5.
Sau 1 tuédn, kha nang phan huy cta vét liéu la 0,3%
va ting dén, sau 5 tudn 13 4,5%. Nhu vy mau mang
vat liéu nay c6 kha nang phén huay sinh hoc trong dat
trong vong chua ddy 6 thang.

Khao sat kha nang bao quan qua man com
cua vat liéu mang chitosan-tinh bét

Do hao hut khéi lugng qua man com theo thai gian &
nhiét 46 phong dugc thé hién ¢ Hinh 6.

Mau mén com van gitt dugc d¢ tuoi & nhiét do phong
va hao hut khéi lugng sau thdi gian bao géi bing mang
chitosan 75%—tinh bot 25% sau 21 ngay khong qua
10%. Mau d6i chiing, hao hut khéi lugng sau 21 ngay
14 37%. Diéu nay cho théy tiém ning ting dung bao
quan ctia mau vét liéu diéu ché dugc d6i véi qua mén
com.

Hinh 4: Anh kinh hién vi SEM cia mau mang vat liéu
chitosan 100% (a), tinh bét 100% (b), 75% chitosan—
25% tinh bot (c).

KET LUAN

Bai béo trinh bay viéc diéu ché thanh cong mau vat
liéu chitosan—tinh bdt, trong d6 ham lugng chitosan
trong mau chiém 75% vé khdi lugng. Vat liéu c6 tinh
chét co hoc tét, voi do bén kéo duit 1a 4 MPa, d6 gian
dai 12%, khoi lugng riéng 1,52 g/cm3. Vit liéu c6 do
trong su6t cao, c6 kha ning phan huy sinh hoc tét. Sau
1 tudn, kha nang phan htty ctia vatliéu 14 0,3% va tang
dan, sau 5 tudn la 4,5%. Hinh dnh hién vi SEM chira
rd sy dong déu ctia bé mat vét liéu, rat thich hgp dé
lam mang bao goéi nong san. Khao sat trén qua man
com dugc boc bing mang chitosan—tinh bt diéu ché
dugc cho thdy mang c6 kha ning duy tri d6 tuoi cta
qué mén trong thoi gian 21 ngay & nhiét do phong,
v6i do hao hut khdi lugng & muc dudi 10%, do dé
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Hinh 3: Phé FTIR ctia mau mang 100% chitosan (trai) va mau mang chiia 75% chitosan— 25% tinh bot (phai).
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Hinh 5: Muic d6 phan hly cla vat liéu chitosan—tinh bot theo thai gian

giup giam thi€u t6n thét sau thu hoach. Bao quin rau
qua sau thu hoach béng chitosan va cac hon hgp cua
chitosan htia hen la m¢t phuong phép bao quan hiéu
qua, an toan véi moi trudng va stic khoe con ngudi,
¢6 thé dp dung & quy md 16n véi sy hd trg chia may
moc thiét bi. Day 1a tién d€ quan trong d€ ing dung
chitosan vao bao quin cac loai nong san khic nhau
sau thu hoach cling nhu kha nidng lam mang boc thuc
phém.

XUNG DOT LOI iCH
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The preparation of chitosan—based material for the preservation
of posthaverst fruits and vegetables

Viet Minh Nguyen', Hanh My Thi Luong?, Nhung Thi Dao*”"

AT ABSTRACT
S Mass and quality reductions of fresh fruits and vegetables occur in the post—harvest stage. This
Elatha loss due to damage can be as high as 20-80%. After harvesting, the fruit remains composed of
Use your smartphone to scan this living cells and continues respiratory and metabolic activities through various transformation pro-
QR code and download this article cesses. These transformations lead to rapid ripening, aging, softening, etc, resulting in spoilage

if special measures are not applied to slow down these processes. Currently, toxic and high-dose
chemical agents are being used for their effectiveness in controlling the quality of harvested fruits
and vegetables, which seriously threatens human health. The use of modern methods such as irra-
diation and the cells alive system are expensive, area-specific, and limited to particular fruits, such
as exported fruits. Therefore, the development of new biodegradable materials with low cost, safe
and healthy properties, high efficiency, and in accordance with fragmented farming practices in
Vietnam is necessary. Chitosan, a natural polysaccharide derived from chitin, has shown promis-
ing potential material for food preservation because of its film—forming properties, antimicrobial
actions, lack of toxicity, biodegradability, and biochemical properties. It has been proven that chi-
tosan can control numerous pre and post-harvest diseases of fresh fruits. Covering the surface of
fruits and vegetables with chitosan film could limit the weight loss and slow down the water loss,
which helped prolong the self—life of fresh fruits and vegetables. This paper presented the synthe-
sis of a chitosan—based material and the evaluation of its effectiveness in preserving postharvest
fruits and vegetables. The obtained results indicated that the storage time of certain harvested
agricultural products covered by a material with 75 % chitosan content could be extended to 3—6
weeks, depending on the applied temperature. The weight loss of the products during storage was
found to be below 10%.

Key words: biodegradable materials, chitosan, chitin, postharvest fruits and vegetables, weight
loss
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