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Bao quan rau bina bang mang bao géi khang khuan &ng dung k¥ thuat khi quyén bién déi 1a
mot phwong phap phu hop véi diéu kién co s& vat chat tai Viét Nam. Muc tiéu ctia nghién
ctu nay la xac dinh dwoc anh hwéng cla ty |& dién tich mang bao goi LLDPE -G/khéi lwong
néng san (cm?/g); dd day mang (mm) dén diéu kién can bang khi oxy, cacbonic trong bao
goi va chét lwong dinh dwéng, cdm quan cla rau bina trong qua trinh ton trir. Két qua thuc
nghiém da xac dinh dwoc ty & dién tich mang bao goi/ khéi lwong rau bina la 3,43 cm2/g va
dd day mang LLDPE -G la 0,04 mm, twong (rng v&i trang thai can bang méi trwéng vi khi
hau & ndng d6 khi O, khoang 18% va néng do khi CO, 10%. Chét lwong rau bina dwoc bao
quén & diéu kién nay duwoc danh gia sau 15 ngay ton trir  dat tiéu chuén vé sinh an toan
thwe phdm vé vi sinh theo quy dinh Thuc hanh san xuét néng nghiép tét (GAP).

Polyme gbc guanidine, mang khang khuan, diét khuan, bao quan, rau bina.

Preserving spinach with antibacterial packaging using modified atmosphere technology is a
suitable method for facilitical conditions in Vietham.The objective of this study was to
determine the effect of the ratio of LLDPE -G packaging film area/weight of agricultural
products (cm?/g); film thickness (mm) to oxygen and carbon dioxide balance in the package
and nutritional and sensory quality of spinach during storage. The results shown that, the
ratio of packing filmy area/weight of asparagus is 3.43 cm?/g and the filmy thickness of
LLDPE-G is 0.04 mm, corresponding to an oxygen concentration of 18% and carbon dioxide
concentration 10%. The quality of spinach stored in this condition was assessed after 15
days of storage to meet food hygiene and safety standards on microbiology in accordance
with Good Agricultural Practices.

Guanidine-based polymers, antibacterial packaging film, antimicrobial, spinach.

1. GIOI THIEU lwong cam quan tét, dugc sir dung nhiéu trong
Rau bina (Spiacia oleracea) hay con goi la cai  thuc pham va ca y hoc. Cac carotenoid dugc
b6 x0i 13 loai thuc vat ¢ hoa thudc ho Dén cd  tim thay trong rau bina gilp bao vé mit khoi
ngudn géc & mién Trung va Tay Nam A. Pay  c4c bénh nhu duc thiy tinh thé va thoai hoa
1a loai rau c6 chat lwong dinh dudng va chat diém vang [1]. Trong rau, ham luong nudc
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chiém 91,4% nén rau 1a d6i twong rat dé bj
hong, dap nat khi thu hoach, van chuyén va
bao quan. Cac thanh phan dinh dudng lam
tang gid tri cua rau, tuy nhién ciing ta0 moi
truong thich hop cho céc loai vi sinh vat, cén
tring, sau bo phat trién. Do vay, can cd nhirng
bién phap tong hop két hop giira cac khau
truéc va sau thu hoach, thu héi, van chuyén,
luu thdng phan phdi dé giam ton that, bao
dam chat lugng va ting thém thu nhap cho
nguoi San Xuat.

Chinh vi lugng nudc va gia tri dinh dudng cua
rau cao, nén bao bi bao quan can dugc chon
lua ky cang, nén la cac loai bao bi thdng minh
c6 kha ning thim nuéc, tham khi va kha niang
khang khuan, ... dugc cai thién.

Hién nay, Trung tdm Cong nghé vat liéu —
Vién tng dung céng nghé da nghién ctu ché
tao thanh céng mang bao géi khang khuan
(LLDPE-G) trén co so nhya polyetylen
mach thang ty trong thap (LLDPE) két hop
chat khang khuan la polyme géc guanidine
(polyhexamethylen guanidine - PHMG) cé
kha ning khang khuan sir dung cho bao quan
ndng san thuc pham. Qua danh gid, nhan thay
day la mét loai bao bi phu hop sir dung cho
bao quan rau bina. Tuy nhién, dé c6 hiéu qua
bao quan tot nhat cac yéu té vé ty 1é dién tich
mang bao goi/ khéi lwong ndng san, do day
mang la nhitng yéu t6 can dwoc quan tam
nghién cuu.

2. NGUYEN, VAT LIEU VA PHUONG PHAP
NGHIEN clrU

2.1. Nguyén vat liéu

= Mang la tii LLDPE duoc bo sung
guanidine (LLDPE-G) do Trung tam Cong
nghé vat liéu — Vién Ung dung cong nghé ché
tao, c6 kha ning khang khuan > 99%, d6 day tur
0,02 dén 0,05 mm; kich thugc 400 x 300 mm.

» Vi sinh vat sir dung cho nghién ctu la cac
chung vi khuan kiém dinh Esherichia coli

LMG 2093, Coliforms VTCC 12272 duoc lay
gidng tir phong thi nghiém vi sinh vat cua
Trung tdm COng nghé vat liéu.

= Str dung mdi truong Luria-Bertani (LB) dé
nudi cay vi sinh vat:

- Thanh phan méi truong LB long goém:
Pepton 10 (g/l); NaCl 5 (g/l); cao nam men
5 (g/l).

- Thanh phan méi truong LB ran twong ty moi
truong long va thém Agar 15 (g/l).

» Rau bina: Str dung 1a rau bina dugc thu
hoach tai vuon ¢ ndng trai Nhat Viét, xa
Trung Nghia, thanh phé Hung Yén, tinh Hung
Yén, c6 chét lugng tét sau thu hoach, rau xanh,
khong bi bam dap, khong bi thdi héng. Sau
khi thu hoach can loai bé nhiing 14 bam, giap,
hoac nhiing 14 héo, rira so qua véi nuéc roi dé
rdo, dung rau vao tdi khang khuan va mang di
bao quan.

2.2. Thiét bi va co’ s& nghién clru

= Thiét bj chinh st dung trong nghién ctu
bao gom: Can phan tich Ohauos (M¥); chiét
quang ké Digital Refractometer PR-101
(Nhan Ban); may do O,, CO, ICA 250 (Uc)
ta sdy Binder (Puc); tu ciy vi sinh vat cap 1l
(Nhat Ban); ndi hap vé trang (Nhat Ban); may
khudy tir; pipet man AHN (Dwc) 100-1000 pl;
binh dinh muc 10, 100, 250, 500 ml; déng
nghiém; ong dinh mac 50 ml; gia dé ong
nghiém; mot sé dung cu khac....

= Co so nghién ctu: phong thi nghiém Trung
tdm Cong nghé vat liéu — Vién ung dung céng
nghé va Phong thi nghiém Khoa C6ng nghé
thuc pham — Truong Pai hoc Kinh té - Ky
thuat Cong nghiép.

2.3. Phwong phap bé tri thi nghiém

Thi nghiém: Xac dinh ty I¢ dién tich mang bao
g6i/ khéi lirong ndng san va d@é day mang bao
goi thich hop cho bao qudn rau bina.

= Yéu tb phi thi nghiém: Nhiét do bao quan
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5°C, d6 am 95%;

= Yéu t6 thi nghiém: tir cac thi nghiém khao
st ching toi lya chon duoc cac gid tri ty 1€
dién tich/ khéi lwong ndng san 1a 3,43 cm2/g
va 4,80 cm?/g va thay d6i do day mang bao
goi 1a 0,02; 0,03 va 0,04mm.

= Céc chi tiéu theo ddi: nong do khi O,, CO,
trong bao g6i, hao hut khéi lwong tu nhién,
mau sic, chat kho hoa tan tong sé (TSS-Total
Soluble solids), vitamin C

2.4. Phwong phép phéan tich

= Xac dinh thanh phan khi O,, CO; sinh ra
trong bao go6i bang may do O,, CO, ICA 250
(Uc) theo phuong phép tinh;

= Xic dinh ty 1& hao hut khdi lugng tu nhién
bang phuong phap can, sir dung can phan tich
¢ d6 chinh xéac cao (£ 0,01 g);

= Xac dinh mau sic bang may do mau
Konica Minolte — Nhat Ban;

= Xac dinh ham luong chat khé hoa tan téng
s6 bang may Digital Refractometer PR-101
cua hang Atago (Nhat Ban) c6 dai gigi han
(0-50)°Bx, d6 chinh xac 0,1 (theo TCVN
7771: 2007);

» Xac dinh ham lugng vitamin C theo TCVN
6427- 2: 1998 (ISO 6557/2:1984);

» Dbinh lugng Coliforms theo TCVN 6848:
2007;

= Dbinh luong E. coli theo TCVN 7924-2:
2008.

2.5. Phwong phap xtr ly sé liéu

Két qua thi nghiém duoc phan tich ANOVA
dé so sanh su khac biét trung binh giita cac
lan 1ap lai trong cuing thi nghiém p<0,05.

3. KET QUA VA THAO LUAN

3.1. Sw thay d6i nong dé khi O, va CO,
trong qua trinh bao quan

Do mdi loai rau qua khac nhau déu ¢ cuong
do6 ho hap khac nhau va méi loai mang khéac

Néng d6 khi Oz (%)

nhau ciing ¢6 nhimg dic tinh tham khi khac
nhau. Vi vay, khi st dung mang LLDPE-G
cho bao quan rau bina can phai tim ra duoc ti
I& dién tich mang bao g6i/ khéi lrong nong
san va do day mang thich hop dé tao dugc
mai truong vi khi hau trong bao goéi giup giam
cuong do hd hip cua rau ciing nhu wc ché vi
sinh vat phat trién gay ton that trong qué trinh
bao quan. Nghién ciru trude day da chi ra rang,
véi nong @6 khi O, 18% va ndng d6 khi CO,
10% 1a diéu kién MA thich hop cho bao quan
rau bina [2,3] mong mudn caa thi nghiém nay
la xac dinh duoc ty 1€ dién tich mang bao goéi/
khéi lwong néng san va do day mang bao goi
thich hop dé nong do khi trong bao goi dat
gan véi gia tri mong mudn nhét. Két qua theo
ddi sy thay doi nong do khi O,, CO, trong qua
trinh bao quan ¢ cac céng thirc khac nhau nhu
trinh bay muc 2.3 duoc thé hién trong hinh 1.
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Hinh 1. Sy thay déi ndng dé khi O,, CO, trong qué
trinh bao quan & cac cong thrc khac nhau
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Két qua trén hinh 1 cho thay, xu huéng chung
& tat ca cac cong thic 12 ndng do khi O, giam
dan va nong d6 khi CO, ting dan trong qué
trinh bao quan. Diéu nay la do trong qué trinh
bao quan, rau ho hap tiéu thu khi O, va thai ra
khi CO,. Do mdi cong thuc co ti I¢ bao goi/
khdi lwong nong san va d6 day mang khac
nhau nén nong d6 khi O,va CO,co trang thai
can bang khac nhau. Va trang thai can bang
bit ddu dat duoc tir ngay tha 6 cua qué trinh
bao quan. Trong do6, cong thuc bao quan rau
bina voi ti 1& dién tich mang bao géi/ khdi
lugng ndng san la 3,43 cm?/g va d6 day mang
la 0,04 mm cho ndng d6 khi trong bao géi dat
gan gia tri mong mudn nhat véi nong do khi
0, khoang 18% va nong do khi CO, 10% vao
ngay thir 15 ctia qué trinh bao quan.

3.2. Sw thay déi chat lwong cua rau bina
trong quéa trinh bao quan

Tur két qua trén hinh 2, nhan thay rang:

= Hao hut khéi luong ty nhién (hinh 2a): tén
that sau thu hoach ciia rau qua ndi chung va
cta rau bina néi riéng la do sy hao hut khoi
luong va chat lugng. Vi kho xé4c dinh chinh
xé&c su hao hut khéi lwgng do hé hap cua rau,
nén hao hut khéi lrong tu nhién thuong duoc
sir dung dé danh gia gian tiép sy ton that cua
rau sau thu hoach. Két qua trén hinh 2a cho
thay ty I¢ hao hut khéi lwong ty nhién caa rau
bina tang dan theo thoi gian bao quan ¢ tat ca
cac cong thic. Tuy nhién, & cung mot do day
bao goi thi rau dugc bao quan vai ti 1€ dién
tich mang bao g6i/ khéi luong 16n hon thi hao
hut khéi lwong ty nhién 16n hon. Cu thé, rau
dugc bao quan ¢ cbng thiac ¢ ti 1€ dién tich
mang bao go6i/ khdi lrong ndng san l1a 4,80
cm¥g va d6 day la 0,02mm hao hut khdi
luong 1én dén 10,35% sau 15 ngay bao quan,
trong khi rau bao quan véi mang c6 do day
twong tu nhung véi ti 1€ dién tich mang bao
goi/ khdi luong 1a 3,43 cm?/g thi hao hut khdi

luwgng chi dat 9,27% sau 15 ngay bao quan. So
sanh gitra cac cong thuc thi cong thic bao
quan rau vai ti 18 dién tich mang bao géi/ khéi
lwgng nbng san la 3,43 cm?/g va d6 day mang
bao g6i 1a 0,04 mm cho hao hut khdi luong tu
nhién sau 15 ngay bao quan la thdp nhat chi
dat 7,17%.

= Mau sic cuaa rau (hinh 2b): rau bina sau thu
hoach mau séc sé tiép tuc bién d6i do van con
din ra hoat dong séng. Trong 3 chi s6 mau
sic L, a, b chi s a truc tiép thé hién mau xanh
cua rau, gia tri caa chi sb a trén truc toa do 1a
tir —60+60 va chi so dat gia tri cang nho thi
rau cang c6 mau thién vé xanh 1a cay. Sy thay
d6i cua chi sé nay trong qué trinh bao quan
dugc xac dinh, két qua cho thay ti Ié dién tich
mang bao goi/ khdi luong ndng san va do day
mang bao go6i c6 anh hudong dén sy thay doi
mau sac cua rau bina trong qua trinh bao quan.
O tat ca cac cong thuc chi s6 a cua rau ting
dan chiing té6 mau xanh cua rau nhat dan di
trong quéa trinh bao quan, diéu nay cé thé giai
thich 1a do trong qua trinh bao quan chat diép
luc trong rau bi phan giai dan, dong thoi cac
nhom mau khac nhu carotenoid dugc tong
hop thém nén mau xanh cua rau dan nhat di.
Va rau duoc bao quan tai céng thuc vai ti 1€
dién tich mang bao gdi/ khéi lugng ndng san
3,43 cm?g va d6 day mang bao géi la 0,04
mm cho su bién d6i mau sic dién ra cham
nhat, sau 15 ngay bao quan chi sé a cua rau
van dat —35,02. Trong khi tai cong thirc ti I¢
dién tich mang bao gdi/ khéi lugng ndng san
4,80 cm?g va do day mang bao goéi la 0,03
mm chi sb a caa rau sau 15 ngay bao quan chi
dat —25,62.

= Ham luong chat kho hoa tan tong sé (TSS)
(hinh 2c): cling véi sy thay doi mau sic bén
ngoai chat luong dinh dudng cua rau bina
cling thay ddi trong thoi gian bao quan. Két
qua cho thidy TSS cua rau ciing bién dong
khac nhau tuy vao tung cong thac bao quan.
TSS & céc cong thire déu ting 1én tir ngay bao
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quan dau tién dén ngay bao quan thir 10, dén
ngay tht 15 thi TSS ¢ céc cong thirc déu giam,
duy chi c6 cong thac bao quan rau vai ti 1€
dién tich mang bao goi/ khdi lugng ndng san
3,43 cm?¥g va d6 day mang bao géi la 0,04
mm la TSS van ting nhe dat 7,01°Brix. Su
bién dong vé TSS cua rau c6 lién quan chat
ché vai qué trinh hd hap cua rau.

= Vitamin C (hinh 2d): ham lwong vitamin C
clia rau bina ciing khong 6n dinh trong qua
trinh bao quan. Trong khi ham luong vitamin
C trong rau ¢ cac cong thic déu ¢d xu huéng
giam vao ngay thtr 15 cua qué trinh bao quan
thi ham lugng vitamin C trong rau ¢ cong
thuc ti 1¢ dién tich mang bao goi/ khéi lugng
nong san 3,43 cm?/g va do day mang bao goi
la 0,04 mm van duogc duy tri va chua c6 dau
hiéu giam.

Tong hop céac két qua thu duogc ¢ thé két luan
rang, ti 1¢ dién tich mang bao géi/ khéi lwong
néng san 3,43 cm?/g va do day mang bao goi
la 0,04 mm phu hgp cho bao quan rau bina.
Véi diéu kién bao goi nay nong do khi O, va
CO, trong bao goéi cd thé duy tri dugc trang
thai can bang gan nhat véi diéu kién toi wu
mong mudn, tuong &ng vaéi nong do khi O,
khoang 18% va CO, 10%. Nong do khi duoc
duy tri & mac thich hop da lam cham dwoc hé
hap cua rau, giup duy tri duoc chét luong dinh
dudng cling nhu cam quan cua rau trong qué
trinh bao quan.
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Hinh 3. Rau bina sau 15 ngay bao quan trong a) diéu
kién thich hop da xac dinh; b) mau déi chirng ding
mang bao goi théng thwéng

3.3. Xac dinh dwoc chat lwong vi sinh caa

rau bina khi bao quan trong diéu kién thich
hop

C6 thé nhan thay rang, bao quan rau bina bang
mang LLDPE-G ng dung ky thuat MAP ¢&
diéu kién thich hop véi ti I& dién tich mang
bao g6i/ khéi luong ndng san 3,43 cm2/g va
d6 day mang bao go6i la 0,04 mm da tao duoc
ra trong bao goi moi truong vi khi hau thich
hop dé wc ché qua trinh hd hip cua rau bina
khién ham lwong mot s6 chit dinh dudng
khong bi mit di qua nhiéu cho hoat dong ho
hap, dong thoi viéc duy tri nong do khi CO,
phu hop ciing da tranh duwoc viéc xay ra tinh
trang hd hap yém khi 1am bién d6i nhanh

chéng céc chat dinh dudng khién chat lugng
dinh dudng cua ming duoc duy tri tot hon so
v&i phuong phap bao quan thong thuong voi
d6 day bao goéi va dién tich khong dugc tinh
toan diéu chinh phd hop. Thém vao dé, mot
dac tinh quan trong cia mang LLDPE-G
chinh 1a dac tinh khang khuan, dic biét 1a kha
ning giit thuc pham duoc bao goi khdng bi
nhiém céc vi sinh vat gay bénh thyc pham.
Rau bina la mét loai rau twoi giau dinh dudng,
tuy nhién lai c6 thoi han st dung ngan, mot
trong cac nguyén nhan lam cho rau bina mau
bién d6i hu hong 1a do hoat dong cua vi sinh
vat. Chinh vi vay, bén canh gia tri vé dinh
dudng cua néng san sau bao quan, chdng toi
con tiép tuc danh gia chat luong vi sinh cua
rau bina sau 15 ngay bao quan dé danh gia
hiéu qua khang khuan cua mang st dung
trong bao goi. Két qua duoc trinh bay trong
bang 1.

Bang 1. Chitiéu vi sinh ctia rau bina
sau 15 ngay bao quan

Piédu Giéi
kién %t“sfr']eh“ Pon vi Eﬁg Pinh
bao o (CFUI/g) . gia
Uan vat phép
q (GAP)
Thich E.coli 0 200 Pat
hop da
XdC Coliforms 0 10 Dat
dinh
E.coli 205 200 | Khong
dat
Thuong "
Coliforms | 250 10 | Khong
dat

Vi khuan Coliforms va E.coli la mét trong
nhiing chi tiéu dugc sir dung dé danh gia chat
lwong nudce va thuc pham. Két qua bang 1 cho
thiy rau bina dwoc bao g6i biang mang
LLDPE —G duy tri dugc chat lugng vi sinh
d6i voi hai chang vi khuan nay sau 15 ngay
bao quan, chét lwong vi sinh cia rau bina dap
g dugc theo tiéu chuan vé sinh an toan thyc
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phdm quy dinh tai Thuc hanh san xuat néng
nghiép tét (GAP). Con dbi véi rau bina dugc
bao quan bang mang bao g6i théng thuong thi
chat luong E.coli va Coliforms déu khong dat
tiéu chuan vé sinh an toan thuc pham theo
GAP khi lugng E.coli sau bao quan la 205
CFU/g con Coliforms la 250 CFU/g.

4. KET LUAN VA KIEN NGHI

T nhiing két qua thu dwoc trong qua trinh
nghién cau quy md phong thi nghiém cho
thdy bao quan rau bina bang mang LLDPE-G

¢6 kha niang khang khuan 1a mot phuong phap
tiém ning nham kéo dai thoi gian ton trit cho
mot s6 loai ndng san twoi sau thu hoach. Sir
dung mang LLDPE-G vai ti 1€ dién tich mang
bao g6i/ khdi lwong ndng san 3,43 cm2/g va
do day mang bao goi 1a 0,04 mm gilp giam ty
16 thdi hong, duy tri gi4 tri dinh dudng, tiéu
diét cac vi sinh vat gay bénh thuc pham va
thoi gian bao quan cua rau bina duoc 15 ngay
kéo dai dugc hon 7 ngay so voi phuong phap
bao quan lanh thong thudng & 10°C.
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