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Tom tit

Vit liéu xanh than thién vai moi truong da va dang duoc cac nha nghién ciru quan
tam. Trong d6 mang boc sinh hoc tir cac ngudn nguyén liéu tai tao tir sinh khdi ngay
cang dugc phd bién trong doi sbng. Nghién ctru nay da ché tao thanh cdng mang bao
g6i chua dong tir chitosan va gelatin bd sung dich trich thit bo Hass nham @ng dung
trong bao quan thit bo twoi. Anh huong cua cac nong do dich trich bo Hass (0, 5 va
10) % bé sung vao mang di duoc khao sat. Két qua FTIR cho thiy viéc bo sung dich
trich bo Hass khong lam thay déi ciu tric cia mang. Bén canh d6 mang bao chu
ddong dugc bd sung 10 % dich trich bo Hass duy tri chit lugng thit bd én dinh hon
khi so sanh véi mau bé sung 0 % dich trich bo Hass (GCF). Mau thit bo dugc bao
quan & nhiét do (4-5) °C bang mang boc bé sung 10 % dich trich bo Hass (HGCF10)
c6 kha ning uc ché vi khuan Coliforms va cai thién cam quan cua mau 1én dén 6
ngay. Tuy nhién, sau 14 ngay bao quan mat mau thit bo mat 6n dinh vé cam quan
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1 bat van dé

Trong linh vyc cdng nghé thuc pham, bao quan thyc
phdm déng vai trd quan trong trong viéc giit chat luong
san pham thuc pham, nho d6 1am gia tang hiéu qua kinh
té ciing nhu dong vai trd quan trong trong chudi cung
rng. Bao bi chu dong dugc dénh gia c6 tiém ning cao
trong cac tng dung bao quan thuc pham [1]. Trong s6
cac san pham thuc pham thi viéc bao quan céc thuc
pham twoi nhu thit twoi c6 ¥ nghia quan trong. Thit 1a
nguon cung cap dam quan trong trong khau phan an cta
con ngudi, nhung thit tuoi lai 1a moi truong rat dé dé vi
sinh phat trién gay hu hong va lam han sir dung caa san
pham rét ngan (chi khoang 3 ngay khi bao quan lanh)
[2]. Do vay, viéc ung dung mot ky thuat bao goi cha
dong c6 kha niang khang khuan nham tc ché sy phat
trién cua vi sinh trong thit tuoi vira gitr dwoc chat lugng
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cua thit tuoi 1au hon vira 1am cai thién gié tri kinh té
cta san pham.

Trong ung dung bao bi chu dong khang khuan khi bao
quan thit cho thay cé nhiéu co ché trong viéc tiéu diét/uc
ché hoat dong cua cac nhém vi sinh phét trién & thit.
Nhirng vi sinh gay hu hong ¢ bé mat thit c6 thé bi trc ché
bai chinh nhitng thanh phan tao mang c6 kha nang khang
khuan (nhu chitosan, poly-I-lysine,...) [2, 3], hodc tur
nhitng thanh phan hoa hoc khang khuan dugc tich hop
trong qua trinh tao mang (nhu phu gia bao quan, dich
chiét khang khuan, tinh dau,...) [4, 5]. Trong s6 nhiing
dich chiét ty nhién giau kha nang khang khuan tng dung
trong mang bao chu dong thi dich chiét tir qua bo giau
tiém ning nhung chua dwoc quan tm nhiéu. Theo céc
nghién ciru trude d6 da phat hién ra rang trong qua bo
rat giau cac thanh phan dinh dudng ciing nhu sé hitu hoat
tinh khang oxy hoa [6] va gan ddy 1a phat hién ¢ kha
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ning khang khuan. Cu thé, dich chiét thit bo c6 kha ning
tidu diét vi khuan Mycobacterium tuberculosis & ndng
do t6i thiéu 1a 24,00 pug/mL [7]. Ngoai ra, dich chiét tir
nhitng phan phu pham nhu hat, 14 va vo ciing c6 kha
ning khang lai vi khuan Staphylococcus —aureus,
Escherichia coli va Aspergillus flavus [9]. Dich chiét tir
hat bo con c6 kha ning khang cic ching nim nhu
Aspergilus niger (18 + 0,31) mm va Candida albicans
(32 + 0,14) mm [10]. Tuy nhién, cac cong b trudc do
vé céc dich chiét tir cac phan khac nhau cua qua bo chi
méi dugc phat hién va chimg minh dugc kha nang khang
khuan, khang nim nhung chua wng dung kha ning nay
vao trong bao quan san pham thuc pham.

Trén thé giGi va tai Viét Nam, chua c6 cong trinh cong
bd lién quan dén viéc tng dung dich chiét bot thit bo
trong mang bao chua dong khi bao quan thit twoi nhu
thit bo. Vi vay, trong nghién ctu ndy nhdm nghién cau
tap trung danh gid kha nang wng dung ctia mang bao
cha dong bé sung dich chiét bot thit bo Hass trong bao
quan thit bo tuoi. Két qua dé tai s& mang dén tiém nang
san xuat mang cha dong phan huy dwoc c6 hiéu qua cao
trong bao quan thyc pham tuoi.

2 Giai quyét van dé

2.1 Nguyén liéu

Dich chiét bo Hass: qua bo Hass duoc cung cap tir Loc
Nam Farm, x& Loc Nam, huyén Bao Lam, tinh L&m
Pdng. Bo sau khi tiép nhan s& dugc danh gia chat
lwong nguyén liéu dau vao. Vo bén ngoai cua qua bo
¢6 mau xanh dam dén tim tly theo gidng bo, c6 d bong
sang, khéng bi dap hay hu hong. Bo sau khi danh gia
s& dugc bao quan & 8 °C dé thuan tién cho viéc nghién
ctru. Qua bo sau khi chin s& dugc dem di 16t vo va tach
hat. Phan thit qua s& duoc cit lat thanh nhiing lat mong
c6 bé day 0,2 cm. Sau dé, cho phan thit bo vao ngdm
va6i dung dich NaHCOs3 0,5 % trong 30 phit va dem di
hap trong 5 phat. Sau qua trinh hap, thit bo s& dugc 1am
nguoi va xay min. Puree bo sau khi xay s€ dugc dem di
phdi tron voi maltodextrin va tién hanh siy & nhiét do
90 °C bang ky thuat siy cira s6 khic xa dén khi 46 4m
duéi 5 % dwoc nghién min tao thanh bot thit bo. Sau
do, bot thit bo s& dem di tién hanh trich ly dé thu dich
chiét str dung trong nghién ctru

Chitosan: sir dung loai thuong mai, dang vay, ¢ khdi
lwong phan tir trung binh (Medium Molecular Weight
— MMW), xuét xt Trung Quéc. Gelatin thuong mai,
dang bot, c6 d6 bloom 200, xuét xu Trung Qudc.

2.2 Hoa chat

Hoéa chét s dung trong nghién ciru dwoc thu mua tir
Cong ty Sigma-Aldrich (My) bao gém 2,2-diphenyl-1-
picrylhydrazyl (DPPH) (99 %), 2,2-azino-bis (3-
ethylbenzothiazoline-6- sulfonic acid (géc tu do
ABTS), acid galic (99 %), 6-hydroxy-2,5,7,8-
tetramethylchroman-2- carboxylic acid (Trolox) (99
%), va thudc thir Folin (99 %), ciprofloxacin (99 %)).
Maltodextrin DE 16-20 duwgc mua tir Cong ty Merck
(buc). Methanol (99,7 %). Methanol (99,7 %), glycerol
(99,5 %), natri bicarbonate (NaHCOs, 99,8 %) c6 xuat
Xt tir Trung Qudc. Mai truong vi sinh Violet Red Bile
Lactose (VRBL) c6 ngudn tir Cong ty Hi-Media (An
Do). Cac nguyén liéu khac nhu chitosan (MMW, dang
vay), gelatin (46 bloom 200, dang bot) c6 xuat xir tir
Trung Quéc.

2.3 Quy trinh thu nhan dich chiét tir bt thit bo

Quy trinh thu nhan dich chiét tir bot thit bo dugc thé

hién trong Hinh 1.
Nucre Batthit
4 bor

Cép ding

Dich
trich hit
hit bo

Hinh 1 So d6 quy trinh cdng nghé thu nhan dich chiét
bot thit bo.

Bot thit bo sau khi trai qua qua trinh siy dén do am quy
dinh dudi 5 % dugc trich ly bang dung mai ethanol.
Sau khi dinh lugng, mau va dung mai, hon hop dugc
vortex trong vong 30 gidy va dem di u trich ly. Két thic
qua trinh trich ly, dich chiét duoc tach bo phan ba va
ngam trong nudc da 10 phit dé on dinh cac thanh phan
roi ly thm 4 500 vong/phit trong 10 phut dé hoan toan
loai bo phan khéng tan, bd min nhim thu duoc dich
chiét trong nhét. Dich mau duoc 6n dinh trong ta dong
10 phut va tién hanh thi nghiém.
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2.4 Quy trinh tdng hop mang bao chi dong

Quy trinh téng hop mang bao chu dong bd sung 10 %
dich chiét bo duoc thé hién trong Hinh 2. Dung dich
gelatin 15 % (wt/v) va dung dich chitosan 3 % (wt/v)
dugc hoa tan theo ti 1¢ 90/10. Sau d6, khudy déu hon
hop bang bép khuay tir, thém glycerol 1am chat héa déo,
khudy & 70 °C trong 30 phiit. Sau khi thu duoc dung
dich d6ng nhat, tién hanh cho dich chiét thit bo vao va
khudy déu hdn hop trong 30 phat. Pem hdn hop xir Iy
siéu am trong (5-10) phat dé loai bo bot khi truge khi
db ra dia tao hinh mang boc. Dia chira mang boc dugc
dinh hinh bang cach siy ¢ 50 °C trong 12 gid.

Acid acetic

1% (whv)
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Hinh 2 So db quy trinh téng hop mang bao chu dong.

2.5 Panh gia tinh chat cuia mang bao chu dong b sung
dich chiét bo Hass

Trong nghién ciru nay, dich chiét bo Hass dugc b sung
Va0 Vai nhiing ti 18 khac nhau gém 0 %, 5 % va 10 %
S0 Vai ti 1& hon hop tao mang. Mang thu dugc danh gia
vé ngoai quan va phan tich chi tiéu FT-IR.

2.6 Panh gia anh huéng cua mang bao chu dong bo
sung dich chiét bo Hass dén chét lwong cam quan va vi
sinh cua thit bo tuoi trong thoi gian bao quan

Trong nghién cau ndy, mau thit bo dugc ghi nhan vé
hinh anh va mau sic trong qué trinh bao quan dé phan
tich anh huong ctia mang bao cha dong 1én cam quan
ctia san pham. Pdi vai chat lugng vi sinh, miu thit bd
dugc theo ddi thong qua chi s6 Coliform tong sé.
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2.7 Céc phuong phap phan tich

Trong nghién ciu ndy, mau thit bo dugc ghi nhan vé
mo ta ngoai quan va xac dinh mau sic trong qué trinh
bao quan dé phan tich anh huong cia mang bao cha
dong 1én cam quan caa san pham. Déi véi chat luong
vi sinh, mau thit bo dugc theo ddi thdng qua chi sb
Coliform tong so.

Xac dinh mau sic cua thit bd: mau séc cua thit bo duoc
xac dinh & bé mat, biéu thi bang khéng gian mau
CIELab vai thiét bi do mau cam tay (NR110 Precision
Colorimeter, China).

Xac dinh thanh phan acid béo trong dich chiét bot bo
Hass: sur dung phuong phap GC-MS duoc gui phén tich
tai Trung tdm Dich vu Phan tich thi nghiém Thanh phé
Ho Chi Minh (CASE)

Xac dinh tong s Coliform: tong sé Coliform dugc xac
dinh bang cach sir dung méi trudng chon loc VRBL.
Dich duogc pha lodng 10 lan véi nudc mudi, sau d6 duoc
pha lodng day 1én dén ndng d6 mong mudn. 1 mL dich
ctia mdi nong do pha lodng dugc bom vao dia petri, sau
d6 20 mL moéi truong duoc thém vao va lic déu dia.
Céc dia dugc t ¢ 37 °C trong 24 gid va dém céc khuan
lac moc trén dia thach.

2.8 Xtr ly s ligu

Tt ca thi nghiém duoc lam Iap 3 lan. Cac gia tri biéu
dién 1 gia tri trung binh cua 3 1an lap. Tukey’s Multiple
Range test duoc 4p dung dé xac dinh su khac biét co y
nghia gilra cac gié tri trung binh & mtic y nghia 5 %.

3 Két qua va thao luan
3.1 Chat lugng cua dich chiét bo Hass trong nghién citu

Trong nghién ctru nay, ethanol dugc st dung lam dung
moi trich ly cac hoat chét sinh hoc tir bot thit bo Hass.
Ethanol dugc chon lya vi c6 nhitng dac tinh thuan loi
khién nd phu hop dé tng dung trong thyc pham nho
tinh an toan, hiéu qua va dugc chap nhan rong rai. Cac
tinh chat cua dich chiét ethanol cua bét thit bo trong
nghién ciru duoc thé hién & Bang 1. Két qua cho thay
dich chiét ethanol cua bot thit bo Hass c6 gia tri sinh
hoc cao, chira nhiéu hop chat c6 hoat tinh sinh hoc
chang han nhu polyphenol va flavonoid, c6 kha ning
chéng oxy hoa va khang khuan. Thanh phan chat béo
trong bo Hass chiém chu yéu la cac acid béo khong béo
hoa, tuong ty nhu tai li¢u da cong bd vé thanh phan béo
trong qua bo [11].
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Bang 1 Tinh chét cua dich chiét bo Hass

Cic tinh chét héa Iy ciia dich chiét bo' Hass
1 |[Ham luong chlorophyll tdng (ug/100 mL) 621,00 + 11,70
2 |Ham luong carotenoid tdng (ug/100 mL) 31,80 + 16,80
3 |Ham luong phenolic tong (MgGAE/L) 140,66 + 2,00
4 [Kha nang khir gbc tw do ABTS (mgTE/L) 26.49 + 0.99
Thanh phén cac acid béo trong dich chiét bo Hass
(9/ 100g dau)

1 |C14:0 (Myristic acid) 0,12

2 |C14:1 (Myristoleic acid) 0,03

3 |C16:0 (Palmitic acid) 24,85

4 |C16:1 (Palmitoleic acid) 10,98

5 |C17:0 (Heptadecanoic acid) 0,02

6 |C17:1 (cis-10-Heptadecanoic acid) 0,04

7 |C18:0 (Stearic acid) 0,76

8 |C18:1n9C (Oleic acid) 39,06

9 |C18:2n6C (Linoleic acid) 15,72

10 [C18:3n3 (a-Linolenic acid) 0,57

11 |C20:0 (Arachidic acid) 0,07

12 |C20:1 (Eicosenoic acid) 0,13

13 |C20:4n6 (Arachidonic acid) 0,07

14 |C21:0 (Heneicosanoic acid) 0,02

15 |C22:0 (Behenic acid) 0,03

16 |C23:0 (Tricosanoic acid) 0,03

17 |C24:0 (Lignoceric acid) 0,05

Chiét xuét ethanol caa bot thit bo duoc xac dinh giau
ham lugng phenolic tong sd, sic té tu nhién va cac hop
chat tu nhién khac c6 dic tinh chéng oxy héa. Cac
thanh phan phenolic da va dang dugc quan tdm nghién
ctru vé kha ning khang khuén, 6 sy tén tai méi tuong
quan chat ché giira hoat tinh khang khuan va ham luong
phenolic [12]. Cling véi nghién ciru vé kha nang khang
khuan, nim 2021, mot nhém tac gia ciing tién hanh
danh gia qua trinh bao quan thit [13]. Két qua cho thiy,
mac di ¢ rat nhiéu loai chat khang khuan c6 nguon
gdc tu nhién nhung chi yéu cac chat chiét xuit c6 ham
lugng polyphenol cao dugc tap trung khao sat.

Chiét xuat giau ham lugng polyphenol da chiing minh
kha nang khang dugc ca vi sinh vat gy hu hong va vi
sinh vat gay bénh ¢ mat trong thuc pham [13]. Mic du
da c6 nhidu nghién cau vé dic tinh khang khuan cua
chiét xuat thyc vét dugc thuc hién nhung co ché khang
khuan chinh xac tir nhitng chiét xuat thuc vat van chua

dugc rd. Tuy vay, két qua thi nghiém kha quan [14] da
chi ra rang vi khuan Gram &m it nhay cam véi chiét
Xuat thyc vat hon vi khuan Gram dwong. Theo két qua
nghién ctru nam 2011, duong kinh vong khang khuan
cia vi khuan Gram dwong 16n hon so vé&i vi khuan
Gram &m [15]. Mot nghién cau gan day sir dung dich
chiét methanol ciia bot bo ciing mang lai két qua tuong
tu [16]. Nguyén nhan duoc bao céo la do thanh phan
phenolic c6 kha ning pha hay cau tric thanh té bao va
tao ra su giai phong té bao théng qua sy twong tac cua
chdng véi thanh té bao vi khuan [13]. Vi khuan Gram
am it bj tac dung bai cac hop chét phenolic dugc cho 1a
nho sy hién dién cua l6p mang ngoai ky nuac chira ham
lugng phospholipid cao hon. Ngoai ra, cidc enzyme
trong té bao chat ciing c6 thé gp phan gay ra tinh trang
khang phenolic [17].

Bang 1 thé hién thanh phan acid béo chu yéu c6 trong
thit bo Hass gdm myristic, palmitic, palmioleic, stearic,
oleic, linoleic, a-linolenic acid,... Cac thanh phan nay
déu duoc xac dinh vira ¢ kha ning chdng oxy hod vira
¢6 kha niang khang khuan [18, 19]. Tém lai, dich chiét
bo Hass so hitu cac thanh phan hoa hoc véi kha ning
khéng khuan phu hop dé bao quan thuc pham.

3.2 Tinh chit ciia mang bao chii déng bé sung ti 18 dich
chiét bo Hass

a) b) <)

Hinh 3 Mang bao chu dong gelatin/chitosan bd sung 0 %
dich chiét bo Hass (a), 5 % dich chiét bo Hass (b), va 10 %
dich chiét bo Hass (c).

Hinh anh cua mang chitosan/gelatin dugc bd sung 0 %
dich chiét thit bo (ky hiéu GCF), 5 % dich chiét bo Hass
(ky hiéu HGCF5) va 10 % dich chiét bo Hass (ky hiéu
HGCF10) duoc thé hién & Hinh 3. Tat ca cac mang sau
khi dinh hinh say kho déu cho cam quan khé tét, bé mat
khong xuat hién bot khi, khdng ghd ghé, do trong subt
cia mang giam dan tir mang chira 0 % dich chiét bo
Hass 1én dén 10 % dich chiét thit bo. Diéu nay duoc Ii
giai do duc cta mang do anh hudng tir mau cua dich
chiét bo Hass, tuy nhién v& két ciu va céc tinh chat khac
ciia mang s& khong c6 su thay dbi dang ké s& dugc
chirng minh qua cac phép phén tich bén dudi.
Phé FTIR cua mang boc thuyc pham GCF va HGCF10
duoc hién thi trong Hinh 4. Mang boc sau khi bé sung
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10 % dich chiét bo Hass cho thiy cuong do peak cua
nhém chirc —OH tai s6 song 3 289 cm ™ tang 1én. Diéu
nay duoc giai thich do sy twong tic manh mé gitia
nhom hydroxyl c6 trong chitosan, gelatin va hop chat
polyphenol trong dich chiét bo Hass. Van dé nay ciing
dugc chiang minh béi cac nghién ciru trude do [20].
Bén canh d6, dai dao dong khac dugc phat hién ciing &
s6 song (3 000-2850) cm* dai dién cho =C—H va nhom
CH2 (amid-III). Hon nira, Sy tuong tac giita hop chat
polyphenol vi N—H trong chitosan lam anh huong toi
cuong do peak cuia mang boc HGCF10. Tuy nhién, viéc
thém dich chiét bo Hass khong lam thay d6i cau truc
cua mang boc.

100 4 P —
% i
/\I, 2126 cm |
an A \ 4 Vemazom '|(
Y/ 2938 em ™
by
B 1 3268 om-!
': 1§
= 1546 cm - 1044 o
_ acF 1664 cm ™!
20
—HGCF10
a : . . . . .
4000 3500 3000 2500 2000 1500 1000 500

56 séng (e}

Hinh 4 Két qua FTIR caa mang boc thuc pham.

Ngoai ra, peak & budc séng (1542-1656) cm chi ra
nhém carboxyl bao gdm —C=0 va—COO. Dai dao dong
& budc séng (1455-1242) cm chi ra sy ton tai cua
nhom —CH. Dai dao dong & budc séng (1112-1040)
cm! chi ra sy ¢c6 mat cia nhdm —CN (amid I11) hoic —
NH (amid I1). Dai dao dong ¢ dai 1026-855 thé hién
mot thanh phan phenolic va dai dao dong ¢ dai 654 dén
500 cm™ chi ra sy hién dién cua ~C-H trong vong
aromatic hoac N—H ngoai mat phang [21, 22].

3.3 Anh huong ciia mang bao chu déng bd sung dich
chiét bo Hass dén cam quan cua thit bo

Két qua vé su thay doi cam quan cua thit bo mat duoc
thé hién ¢ Bang 2. Két qua cho thiy d6i voi mau thit bo
méat khong boc mang, sau 3 ngay bao quan & bé mat thit
da xuat hién 16p dich nhay, dan hoi cua thit kém va sau
6 ngay bao quan thi mau thit bo da méat do dan hoi, mat
kha ning giit nudc va nhét ¢ toan bo bé mat. Trong khi
do6, cac mau boc mang sau 6 ngay bao quan bé mat thit
van rao, tuy nhién do dan hdi cua thit giam. MAu thit
boc mang GCF bat dau tiét nhét & bé mat sau 9 ngay
bao quan, trong khi mau thit boc mang HGCF5 va
HGCF10 sau 9 ngay bao quan van rdo & bé mt thit va
sau 14 ngay bao quan bé mat thit cd tiét dich nhot.
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Trong qué trinh bao quan, cac mau thit bo mat khong
boc mang va c6 boc mang déu c6 xu huéng thay ddi do
séng (giam gia tri L*) va giam sac do (giam gia tri a*).
Trong d6, & cing mot thoi diém quan sat, ¢ sang va
sic do cua thit bd mat khéng boc mang ciing thap hon
rd rét so vai cac mau thit bo mat co boc mang. Mau boc
mang HGCF5 va HGCF10 khong khéc biét rd vé mau
sac cua thit nhung c6 do sang cao hon so véi mau thit
boc mang GCF.

Nguyén nhan cua su thay d6i mau do cua thit bo co thé
do phan &ng oxy hoa cac thanh phan oxymyoglobin va
deoxymyoglobin thanh metmyoglobin xay ra & bé mat
thit bo. Viéc stir dung mang boc nhu GCF hoic HGCF
c6 vai tro bao vé su tiép xdc & bé mit thit voi moi
truong bén ngoai nhu oxy s& ¢d hiéu qua han ché phan
tng oxy hoa xay ra. Diéu nay di duoc ching minh bai
nghién ciu trudc kia bao quan thit bing mang
chitosan/gelatin [23, 24].

Bang 2 Su thay d6i cam quan cua thit bo khi bao quan boi
nhiing diéu kién khac nhau

Ngay M4au mang bao chii dong
bio
quan Khéng sitdung | 0% dichchiét | 5% dichchiét | 10 % dich chiét
mang bao cha bo bo bo
dong
0 L*=47,89 + 1,07

a*=21,83+£1,04
b*=10,75+0,78

Réo bé mat, dan
hdi tét

Ré&o bé mat, con
dan hoi

Ré&o b mat, con
dan hoi

3 | C6 nhét & bé mat,
dan hdi cua thit
kém

L*=43,71+0.79
a*=16,73£0.08
b*=7,68+0.19

L*=40,79+1,38
a*=18,63+0,23
b*=9,78+0,07

L*=41,01+0,31
a*=18,69+0,48
b*=9,47 +0,47

L*=44,10+ 0,04
a*=18,83+0,14
b*=8,70+ 0,52

Nhét bé mit,
khong dan hoi

L*=39,18 £1,37
a*=11,91+0,86
b*=2,90+0,25

Réo Qé mit, dan
hoi kém
L*=40,65+1,53
a*=17,00+ 0,50
b*=6,70 £ 0,52

Ré&o bé mit, dan
hoi kém
L*=42,38 + 0,66
a*=16,63+0,02
b*=7,10 + 1,02

Réo Qé mit, dan
hoi kém
L*=41,97 + 0,25
a*=14,92+0,70
b*=6,97 £ 0,97

Tiét nhot, dan hoi
kém

L* = 38,06 + 0,22

a*=13,17+0,62

b*=4,97+0,57

Réo pé mat, dan
hdi kém
L*=41,22+0,91
a*=13,42+0,53
b* =7,14+ 0,02

Réo pé mat, dan
hdi kém
L*=42,81+0,93
a*=11,49+0,32
b* = 6,64+ 0,13

14

Tiét nhot, dan hoi
kém
L*=3533+0,78
a*=8,48+0,05
b*=4,00+0,23

Tiét nhot, dan hoi
kém
L*=39,09+0,71
a*=10,0+0,89
b*=6,17 + 0,45

Tiét nhot, dan hoi
kém
L*=40,97 + 1,01
a*=11,46 + 0,02
b*=6,32+0,35
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Trong qué trinh bao quan, cau tric cua thit bo c6 xu
huéng thay ddi 1am mét tinh ning giit nuéc va giam do
dan hoi cua thit bo. Luong nudc giai phong khoi thit bo
s& gay udt bé mat va thuan tién cho vi sinh vat phat
trién. Trong nghién cau nay mang GCF va HGCF ¢
su tuong tac cua cac nhdm hydroxyl va nhom NH; gitra
gelatin va chitosan 1 ¢6 tac dung hut nudc bé mat thit
bo dan dén cai thién rd rét cam quan bé mat thit bo.
3.4 Anh huong ciia mang bao chu dong bd sung dich
chiét bot thit bo dén tong sé Coliforms trong thit bo
Sy thay dbi cua mat do Coliforms trén thit bo tuoi bao
quan sau 14 ngay véi nhitng diéu kién bao goi khéac
nhau duoc thé hién & Hinh 5. Két qua cho thiy mat do
Coliforms trong cac mau thit bo twong ting véi diéu
kién boc mang khac nhau déu c6 sy gia ting trong sudt
qua trinh bao quan. Su tuong tic gitra phuong phap
dong goi va thoi gian bao quan di anh huong dang ké
dén mat d6 Coliforms. Trong cling mot ngay quan sét,
cac mau thit bo boc mang khac nhau c6 sy khac biét y
nghia, trong d6 mirc d6 thap dan cua Coliforms lan luot
theo thar ty mau khong boc mang, mau boc mang GCF,
mau boc mang HGCF5 va cudi cuing 1a mau boc mang
HGCF10. Sau 6 ngay, mau thit khéng boc mang cé gia
tri Coliforms (log CFU/g) vuot qua 7,00 (P < 0,05),
trong khi mau HGCF10 ¢6 xu hudng e ché lam giam
mat do Coliforms. Cac mau HGCF5 va HGCF10 van
c6 mat do6 Coliforms & muc duéi 7,00 log CFU/g ngay
ca sau 14 ngay bao quan, trong d6 mau HGCF10 kiém
soat Coliforms tét hon so véi mau HGCF5 trong
khoang 9 ngay bao quan. Két qua ciing da chting minh
rang khi mang GCF c6 bé sung chiét xut caa bot thit
bo s& tang hiéu qua kiém soat mat do Coliforms ¢ thit
bo mat.
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Thiri gian béo quan (ngdy)
Hinh 5 Sy thay ddi ciia Coliform tong s6 & thit bd mat &
nhimg diéu kién bao géi khac nhau.

C4c nghién ctu trude day di chig minh rang cac phan
tir chitosan 6 kha ning ngin chin sy phét trién cua vi
sinh vat bang cach thay doi c4c tinh chat bé mat cua té
bao vi khuan, lam thay d6i tinh thim ciia mang té bao
[25], hodc han ché su van chuyén chat dinh dudng trong
té bao [26]. Su két hop gitra gelatin va chitosan da duoc
chang minh 1a 1am giam kha ning tham am cua I6p
mang thdng qua viéc hinh thanh cau tric nho do lién
két hydro, vi vy da lam ting cuong hoat dong khang
khuan cua 16p mang boc [27]. Theo mét nghién ciru gan
day trén cac lat thit heo, viéc két hop gelatin vao
chitosan da dugc chitng minh la cé tac dung tang cuong
dac tinh khang khuan trong bao quan lat thit heo [28].
Ngoai ra, tac gia ndy con giai thich rd rang vé hiéu qua
ciia mang chitosan/gelatin trong viéc kiém soat mat do
vi sinh vat so vé&i cac mau khong dugc boc mang.
Trong nghién ciru nay, dic biét dang chu y o két qua
mang HGCF10 da giam thanh céng mat do Coliforms
sau 6 ngay bao quan. Két qua chi ra ring viéc sir dung
mang chitosan/gelatin c6 bé sung chiét xuat c6 hoat
tinh sinh hoc tir bot bo di cai thién dang ké tac dung trc
ché va diét khuan trong cac mau thit trong qua trinh bao
quan. Nhitng phét hién caa nghién ctu nay phu hop voi
cac nghién ctru trude day vé viéc st dung cac polymer
hoat tinh dua trén chitosan-gelatin c6 bd sung cac chiét
Xuét hoat tinh sinh hoc [29-31].

4 Két luan va dé xuét

Chiét xuat ethanol cua dich chiét bo Hass c6 gi tri sinh
hoc cao chtra cac ham lugng phenolic, sic t6 tu nhién,
cac thanh phan chit béo va céc hop chét ty nhién khéac
c6 dic tinh chdng oxy héa véi kha niang khang khuan.
Viéc b sung dich chiét bo Hass trén cAu tric bé mit
ghd ghé ciia mang GCF d4 tao ra dugc mot 16p phu trén
bé mit ciia mang. Piéu tha vi 1a FTIR cho thiy sy trong
tac giita chitosan, gelatin va dich chiét bo Hass véi
nhom chic —OH, —NH,, —~CN trén mang HGCF10.

Su két hop gitra mang chitosan/gelatin véi chiét xuat
ethanol cua dich chiét bo Hass, c6 gia tri sinh hoc va
kha ning khang khuén dang ké, di giap HGCF10 tc
ché thanh cong sy phét trién caa Coliforms sau 6 ngay
bao quan, nho @6 duy tri mat do vi sinh vat vao ngay
14 & mic tt hon vé chi sé Coliforms so véi mat do cua
cac mau khong dugc phii vao ngay 6. Viéc b sung dich
chiét bo Hass cai thién dang ké kha niang bao quan thit
bo mat. Tuy nhién, khi thoi gian bao quan kéo dai, viéc
ing dung mang HGCF cho thay it hiéu qua trong viéc
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duy tri d6 6n dinh mau sic cua thit trong thoi gian bio  Léi cim on

quan. Dé hoan thién nghién ctru, can ting cuong dd 6n  Nghién ciru nay dwoc tai tro boi Quy Phat trién khoa
dinh cam quan caa san pham théng qua nghién cau cai hoc va cong nghé NTTU, ma d¢ tai 2021.01.61/HP-
thién cac tinh chat cia mang nhu d6 6n dinh cao trong ~ KHCN.

nudéc hoic cau trdc Ky nudce va do bén co hoc, déng thoi

két hop chat chng oxy hoa trong tuong lai.
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Application of active packaging film incorporating Hass avocado extracts
on the preservation of beef

Tran Thi Tuong Vi", Dang Thanh Thuy, Nguyen Thi Van Linh
Institute of Applied Technology and Sustainable Development Nguyen Tat Thanh University
“ttitvi@ntt.edu.vn

Abstract The green material has been of great interest to scientists in the field of green chemistry. Among the
green materials, biodegradable active film from biomass is considered as one of the most potential materials thanks
to its popularity in life. Therefore, active packaging films has been synthesized from chitosan, and gelatin
incorporating Hass avocado extracts for beef preservation. The effect of different concentrations of extracts (0, 5,
and 10) % added to the film was investigated. The FTIR results showed that the presence of Hass avocado extract
did not change the film structure. However, the film containing 10 % extract demonstrated significant effectiveness
in controlling microbial density, as compared to samples coated with the films containing 0 % Hass avocado extract
(GCF). Beef samples coated with the film containing 10 % Hass avocado extract (HGCF10) and stored at the
temperature of (4-5) °C can inhibit Coliforms bacteria and improve the sensory quality of the sample for up to 6
days of storage. However, beef stored for longer than 14 days developed a higher density of Coliforms and lost its
sensory stability.

Keywords Chitosan, Coliforms, Hass avocado extracts, gelatin, active packaging film, beef.
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