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TOM TAT

Bai bao trinh bay két qua nghién ctru va thir nghiém mot phuong phap duc vi 16 trén mang mong
Polyethylene (PE) bang laser CO, nham {mg dung trong cong nghé bao bi khi quyén diéu chinh
(MAP) dé kéo dai thoi han sir dung ctia ndng san tuoi va thuc pham. Hé théng str dung ngudn phat
laser RF-CO,, cong sudt > 30 W, budc song 10,6 pm, két hop bd quét galvo chum tia duong kinh 20
mm va thau kinh hoi tu F-theta tiéu cu 150 mm, cho phép tao ra cac vi 16 duong kinh ¢& 100 pm trén
ving gia cong rong 110x110 mm. Nho duge tich hgp thém hé truc quay va con lan diéu khién bang
dong co budc, hé théng c6 kha ning ty dong duc 16 lién tuc trén cac cudn mang PE c6 d6 day tir 30—
80 um. Két qua thuc nghiém cho thdy duong kinh cac vi 18 (trén mang PE) thu dugc dao dong trong
khoang 80—150 pm, phu thudc vao thong s6 thiét 1ap va do day mang. Bai bao ciing trinh bay mot sb
két qua budc dau trong viéc bao quan thuc té ddi voi dau tay va sau riéng da boc vo bang loai mang
PE duc vi 16 nay.

Tir khoa: Bdo quan nong san, duc vi 16, laser CO2, mang PE

RESEARCH AND EXPERIMENT ON A LASER MICRO - PERFORATION METHOD
FOR POLYETHYLENE (PE) FILMS USED IN AGRICULTURAL PRODUCT
PRESERVATION

ABSTRACT

This paper presents the results of research and experimentation on a CO2 laser-based micro-
perforation method for Polyethylene (PE) films. This technique is intended for application in
Modified Atmosphere Packaging (MAP) technology to extend the shelf life of fresh produce and
foodstuffs. The system utilizes an RF-CO2 laser source with a power of approximately 30 W and a
wavelength of 10.6 pm. This source is coupled with a 20 mm diameter galvo beam scanner and an F-
theta focusing lens with a focal length of 150 mm, enabling the creation of micro-holes with diameters
around 100 pm over a processing area of 110x110 mm. By integrating a rotary axis and a motor-
driven roller system controlled by stepper motors, the system achieves continuous, automated
perforation on PE film rolls ranging in thickness from 30 to 80 um. Experimental results demonstrate
that the diameter of the micro-holes produced on the PE film ranges from 80 to 150 um, which is
dependent on the set parameters and film thickness. The paper also provides some preliminary results
regarding the practical storage preservation of strawberries and peeled durian using this micro-
perforated PE film.
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1. GIOI THIEU

Bao quan sau thu hoach dong vai trd quan
trong trong viéc giam thiéu ton that va duy tri
chét lugng cac loai rau, cd, qua. Hién nay, s
dung bao goi khi quyén diéu chinh (MAP -
Modified Atmosphere Packaging) 1a mot giai
phap hiru hi¢u 1am tang thoi gian twoi ciia nong
san. Cong nghé nay cho phép cén bang nong
d6 0,/CO, qua d6 phu hop véi ho hip cua
nong san can bao quan, nham giam toc do lao
hoa va ngan ngura hu hong. Vat li¢u thuong
duoc st dung dé ché tao mang bao goi thuc
pham 1a cac mang polymer c6 tinh chat co hoc
t6t dé gitp qua trinh van chuyén san pham an
toan hon. Trong d6, mang Polyethylene (PE)
duoc st dung rong rai nho tinh linh hoat, 46
bén co hoc cao va chi phi thap. Tuy nhién,
mang PE tiéu chudn thuong cé téc do truyén
khi O,/CO; (OTR - Oxygen Transmission
Rate va CTR - Carbon Dioxide Transmission
Rate) chua Iy tudng cho viéce thiét 1ap va duy
tri khi quyén cén bang téi wu (EMA -
Equilibrium Modified Atmosphere) v&i nhiéu
loai néng san co tdc do ho hép khac nhau. Bac
biét, dbi véi cac loai thuc pham, rau cu qua co
ty 1& ho hip cao, cac vi 16 s& dugc duc trén
mang bao quan dé tang kha ning diéu chinh
qua trinh thong khi ma khong lam giam kha
nang bao v€ (Buthelezi & Mafeo, 2024;
Kumari, Pakshirajan, & Pugazhenthi, 2022;
Sonawane va cong su, 2022; Winotapun va
cong su, 2023; Winotapun va cdng su, 2024).

Trong s cac phuong phép tao vi 13 trén
polymer, cong nghé st dung ngudn laser CO,
(budc song 10,2 — 10,6 um) duoc quan tam boi
dac tinh khoéng tiép xtc, kiém soat vi tri chinh
xac va kha nang gia nhiét cuc bo phu hop voi
nhiéu loai polymer ding trong bao bi. Cac
nghién ctru cho thiy laser CO, phat ché do
xung c6 thé tao ra cac 16 c6 kich thudc va hinh
dang duoc kiém soat tot b?mg cach diéu chinh
cac thong s nhu nang luong xung, tan s6, thoi
gian phoi sang va vi tri hoi tu, dong thoi giam
thiéu ving anh huéng nhiét (HAZ — Heat

Affected Zone) néu t6i uu héa dung cach
(Hussein, Caleb, & Opara, 2015; Mushtaq va
cong su, 2020; Winotapun va cong sy, 2021).
Co ché duyc vi 16 bang laser s& khac nhau tiy
thudc vao duong kinh cua 16, d6 day cua 16p
duoc duc 16, loai vat liéu va hinh dang 16 mong
mudn. C6 2 co ché phd bién (Fiihra va cong sy,
2017; Sobri va cong su, 2020), do la:

« Dung xung don: Khi d¢ day cia 16p can
duc 16 nho, mot tia laser co cong suat va duong
kinh diém thich hop c6 thé duoc st dung dé
xuyén thung vat liéu chi voi mot xung laser.

« Dung da xung lién tiép: Khi vat liéu c6
d6 day 16n, vat liéu he"ip thu it nang lugng hoac
tia laser khong c6 du cong suat dé duc thing
trong chi mot xung. Theo d6, nhiéu xung laser
duoc phong vao cing mot diém dé loai bo dan
vat liéu khoi bé mat cho dén khi né duoc duc
16.

Nhiéu két qua nghién ctru thuc nghiém da
chtng minh rang duc 18 bang laser c6 thé ting
hé s6 truyén oxy (OTR) hoic diéu chinh truyén
khi C2H4/CO, phii hop véi yéu cau bao quan
céc san pham khac nhau. Tuy nhién, anh hudng
cta kich thudce 16, mat d6 16 va hudng chiéu
laser (dédc biét voi cac mang da 16p vat liéu)
dén tinh déng déu, tinh co hoc cua mang va
hiéu qua trao ddi khi vin can duoc nghién ctru
sau hon trong g dung thyc té (Sonawane va
cong su, 2022). Mot sé cong trinh gan diy con
khao sat cac khia canh phu lién quan dén quy
trinh cong nghi¢p hoa: sinh khoi/hat bui khi
duc laser, anh hudng nhiét 1én mang da 16p, va
kha nang md rong cong nghé sang cac vat li¢u
polymer phan huy sinh hoc. Nhitng két qua nay
chi ra ca tiém ning ing dung 1an thach thirc vé
kiém soat chat luong 18, an toan lao dong va
tich hop vao day chuyén san xuét (Buthelezi &
Mafeo, 2024; Munoz va cdng su, 2023).

Tai Viét Nam, nhu cau vé bao quan va
tang thoi gian sir dung cuia san phdm twoi séng
1a rat 16n. Viéc két hop giira cong nghé duc vi
16 bang chum tia laser va k¥ thuét bao goi khi
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quyén diéu chinh (MAP) trén mang PE s& dem
dén mot giai phap méi cho cac doanh nghiép
vé bao quan thyc phdm, néng san trong nudc.
Hién tai trong nudc chua san xuit, ché tao
duoc thiét bi nay, vi vay chung toi dat muyc tiéu
nghién ctru thiét ké, ché tao mot hé thiét bi
laser cho phép duc vi 16 trén mang méng PE va
thir nghiém sir dung mang nay dé bao quan mot
sO loai trai cay nhu dau tdy, siu riéng da boc
vO.

2. NOI DUNG NGHIEN CUU

Trong bai bao nay, ching t6i trinh bay két
qua thiét ké, ché tao va do kiém cac thong sb
ctia mot hé thiét bi laser cho phép duc vi 16 trén
mang mdéng PE. Noi dung nghién ctru tép trung
vao ba van dé chinh: (i) k¥ thuat ché tao va tich
hop hé thiét bi laser duc 16 dua trén cac khoi
bd phan gébm ngudn phat laser, hé quang hoc

Chum tia

laser

Biu pht laser

H¢ quang

héitu

nuodi

\'g\n:vn Thau kinh ]

hoi tu va cac khéi diéu khién; (i) thuc nghiém
danh gi4 anh huong cua cic tham s laser va
hé théng dén qua trinh tao vi 18 trén mang PE
nham xac dinh thong s6 duc 16 toi wu; (iii)
nghién ctru va thir nghiém cong nghé bao quan
thuc pham MAP st dung mang PE duc vi 15
tao ra.

Nghién ctru nay khong chi giup chu dong
vé cong nghé ché tao va tich hop thiét bi laser,
ma con dap ung duoc yéu cau duc vi 16 trén
mang PE, gop phan da dang hoa ing dung laser
trong nong nghi¢p, dac biét trong bao quan
nong san va thuc pham tai Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Thiét ké va ché tao thiét bi laser duc vi
1

[=)1]

Maing PE
Khoi diéu
khién trung  f——n>

tam

Hé ga cuon PE

Hinh 1. So' @ khdi va hé thiét bi laser duc vi I8 trén mang PE ché tao

Nguon: Keét qua nghién ciru cua nhom tac gia

Trong qué trinh x4y dung so do khdi, thiét
ké va lua chon vat tu, linh kién, nhom d3 tién
hanh tim hiéu, giai ma mét s ciu hinh thiét bi
va mo dun thuong mai c6 san trén thi trudng.
Céac md dun va linh kién cdu thanh duoc lya
chon tir nhitng nha san xuét uy tin nhim dam
bao chét lugng va d6 on dinh cua hé théng.
Céch tiép can nay la can thiét boi hién nay
trong nudc chua thé tu ché tao hoan toan tat ca
céc bo phan ciia hé thong laser tich hop.

So dd khdi hé thiét bi duc vi 16 trén mang
PE béng chum tia laser dugc thé hién & Hinh
1. Cau hinh tong thé cua hé thiét bi laser duc vi
16 gdm bén khdi chinh: (i) ngudn phat laser khi

RF-CO, budc song 10,6 pm, cong suit 30 W
(hang DAVI Laser) két hop thau kinh mo rong
chum tia 8X; (ii) hé quét chum tia Galvo
RC2808 (Sino-Galvo) vdi duong kinh chum
tia 16i vao t6i da 20 mm; (iii) thau kinh hoi ty
F-theta ti€u cy 150 mm; (iv) mach diéu khién
trung tam LMCV4-DIGIT (BJJCZ). Toan bd
hé thdng dugc diéu khién bang phan mém khic
laser EZCAD2. Céc khéi bo phéan dugc két ndi
d6ng bo va lap dat trén khung gia d& chic chan.

Sau khi thiét ké, tich hop va ché tao hoan
thién, hé thiét bi laser duc 16 dugc tién hanh
khao sat mot sd thong s k¥ thuat ciia chum
laser dau ra tai phong thi nghiém. Pic tuyén
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cong suit cua laser dugc thé hién trong Hinh 2.
Phép do dugc thyc hién b?mg cach do truc tiép
cong suat chum tia laser CO, sau hé quang hoc
16i ra cta dau phat. H¢ laser hoat dong & ché
d6 xung véi tan sb lap lai 50 kHz. Cong suat

trung binh ciia chum tia ghi nhan bang dau do
cong suat nhiét $322C va hién thi trén bo diéu
khién PM100D. D6 6n dinh cong suat cua
chum tia laser 16i ra dwgc moé ta trong Hinh 3.

Hinh 2. Pic tuyén cong suit 16i ra laser CO2

Nguon: Két qua nghién cuitu cua nhom tdc gia

02/06/2025
09:53:37

Most Recent Value

2952 w

Samples Start

3222
(@)

02/06/2025 Samples Ratio

09:50:04 1178

Maximum Mean

30.82 w

(b)

Most Recent Value Start

30.19 w 1.029: 1

Standard Deviation

30.44 w 0.21 w

Minimu

2994 w

Hinh 3. (a) Cong suit laser theo thoi gian (a) va (b) dd 6n dinh cong suit laser

Nguon: Két qua nghién citu cua nhom tdc gia

Két qua do kiém cho thay cong suit cuc
dai cta laser co thé dat ~ 35 W. Vé do 6n dinh,
sau khi cap ngudn, cong suat laser CO, ting
dan va dat trang thai on dinh sau khoang 10
gidy. V6i thiét 1ap cong sudt P = 90% trong
khoang thoi gian 30 gidy, gia tri cong suat do
duogc dao dong tir 29,94 W dén 30,82 W, gié tri
trung binh 30,44 W, d6 1éch 0,21 W. Nhu vay,
dd 6n dinh cong suit dau ra cta hé laser trong
phép do nay dat 0,69%. Khi thiét 1ap cong suat
P > 90%, muc dao dong cong suit 16n hon. Cac
phép do twong tu cho thay d6 6n dinh cong suit
ctia hé laser luon < 2%. Két qua nay dam bao
kha ning duc vi 16 dong déu trén mang mong
PE.

3.2. Thye nghiém duc vi 16 trén mang PE

Qua trinh duc 15 st dung chum tia laser
CO, budc song 10,6 um voi cong sudt va
duong kinh diém hoi tu thich hop dé chiéu 1én
vat liéu mang PE béng mot hodc nhiéu xung
laser. Cac thong s6 16i ra cua laser co thé diéu
chinh linh hoat, cho phép tao cic 16 thing v&i
dic tinh mong mubn, déng thoi dat ning suét
va toc d6 cao. Kich thude va mat do 18 duoc
thiét ké trén may tinh va diu khién dong bo
giita chuyén dong cuia dau quét Galvo va chum
tia laser thong qua mach diéu khién trung tam.
Toan b qué trinh dugc thao tac trén phan mém
EzCAD?2, trong d6 ngudi sir dung c6 thé thiét
1ap truc tiép cac thong s6 nhur cong sudt, tan s6
lap xung, toc do quét...Khdi co khi ga va luan
chuyén mang dugc tich hop tir 06 con lin
duong kinh ngoai 50 mm, chiéu dai 520 mm
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v6i duong kinh truc quay 12 mm, phu hop cho
cac cudn mang PE c¢6 bé ngang nho hon 500
mm. Mot déng co bude c6 mdé men xodn giit ~
1,8 N.m dugc sir dung dé kéo mang nham hd
tro duc vi 16 ty dong, gop phﬁn nang cao tde
do, t6i wu héa quy trinh va ting hiéu qua tmg
dung cua hé thiét bi laser trong san xuat mang
PE duyc 1.

Chung t6i da tién hanh khao sat duong
kinh 15 tao trén mang PE ung véi cac thong sb
phat laser khac nhau. Quy trinh thyc hién nhu
sau: (i) thiét 1ap cac thong s thi nghiém trong

fc)

phin mém EzCAD, bao gdm cong suét laser,
tan s6 lap xung, toc d6 quét, mat o va khoang
cach giita cac duong tia; (ii) tién hanh tao 15
thtr nghiém trén mang PE; (iii) do duong kinh
va hinh dang 15 bang kinh hién vi k¥ thuét s6
Dino-Lite AD-7013MZT véi d6 phong dai toi
da 200x; (iv) ghi nhan va phan tich s6 liéu. Mot
s6 két qua thir nghiém trén mang DOWLEX®
2049 LLDPE lam tir nhya PE tinh khiét > 95%,
do day 40 pm, do dan dai khi dut ~ 670%, do
bén kéo ~ 34 Mpa (phd bién trén thi truong)
duoc trinh bay dudi day.

(d)

Hinh 4. Vi 1§ duc trén mang DOWLEX® 2049 LLDPE véi thong s6 gia cong khic nhau

Nguon: Keét qua nghién ciru cua nhom tac gia

Bang 1. Két qua do dwong kinh 15 duc bang laser véi cac thong s6 khac nhau

TT 1 Cong suit laser Tén s6 I3p lai xung Toc dd quét tia Puong kinh 16
W) laser (kHz) (mm/s) duc (um)
a 17,0 25 10 136,6
b 28,8 80 300 112,2
c 27,0 80 300 97,9
d 30,5 10 300 80,0

Nguon: Keét qua nghién ciru cua nhom tac gia

Céc két qua do kiém thyc nghiém cho thay
duong kinh nho nhat cua 16 duc trén mang PE
dat khoang 80 um khi thiét 1ap cong sut laser
80% (~ 27W), tan s6 xung 10 kHz va toc do

quét 300 mm/s. Pudng kinh 16 khong dong déu
chu yéu bat ngudn tir 46 6n dinh cong suat laser
chua tuyét d6i, dic tinh phat xung, ciing nhu
viéc bé mat mang PE khong duoc cing phang
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hoan toan trong qua trinh thi nghiém. Gi¢i han
hoat dong cua thiét bi cling dugc nhom nghién
ctru x4c dinh bang phwong phap thuc nghiém
trong phong thi nghiém cia Vién Ung dung
cong nghé (Bang 2). Mang duc vi 16 thu dugc

c6 thé ung dung dé bao quan thyc pham theo
phuong phap bao goi khi quyén diéu chinh
(MAP) va phil hop voi nhidu két qua nghién
cuu tuong tu.

Bang 2. Thong s6 ky thuat chinh ciia hé thiét bi laser duc 18 ché tao

Loai laser Laser khi RF- CO;
Budc song: 10,6 pum
Cong suat laser 16i ra tdi da: >30W
Kich thwéc ving duc 16 cho phép: 110 x 110 mm
Téc dd duc 16 16n nhit: 1000 16/ giay
Mat d duc 16 16m nhit: 400 16/ cm?
Puong kinh 16 duc nhé nhat: <100 um

Nguon: Két qua nghién citu cua nhom tdc gia

3.3. Thir nghiém bio quin ndng sin bing
mang PE duc vi 15

Nhoém nghién ctu lya chon hai loai nong
san c¢6 ham luong dinh dudng va gia tri kinh té
cao 1a ddu tiy va sau riéng cho thir nghiém bao
quan. Thir nghiém bao quan dugc thiét ké trong
15 ngay ¢ diéu kién 0+£2°C cho dau tay va
10+2°C cho sau riéng, dd am 90-95%, nong
san dugc dung trong khay nhuya PET khong
nap kich thuge 170x118x55mm, boc bang hai
loai bao bi khac nhau 13 mang boc thyc pham
phd bién trén thi truong va mang boc thuc
phém ché tao dua trén nhya LLDPE b6 sung

20% chét khang khuin dugc duc vi 16 bang
laser, mau dbi chimg duoc gitt nguyén trong
bao bi tr cira hang. Kich thuéc 16 duc trén
mang bao quan thtr nghiém dugc chon trung
binh ~ 150 pm, mat d6 100 16/cm2. Cac chi
tiéu danh gia chat luong cua qua trinh bao quan
nhu sau: (i) cho diém cam quan theo TCVN
3215-79, bao gdm chi tiéu vé mau sic, trang
thai va mui; (i) ty 1& hao hut khdi lwong; (iii)
ty 1¢ hu hong sau bao; (iv) quan ham lugng
chat dinh dudng gdbm ham luong chét kho hoa
tan tong s0; ham lugng vitamin C dbi voi dau
tay va tong polyphenol d6i voi sau riéng. Két
qué tht nghiém dugc trinh bay dudi day:

Béang 3. M{t so tinh chat ctia nong san sau bio quan

Nhiét do

Ngay

. . . > Piém cim | Hao hut khéi | Ty I¢ thoi
Loai bao bi bio quan bao uan lwong (%) héng (%)
((]C) qufln q ong (7o g (7
Nguyén liéu - 18,9 0 0
Dau | Mang boc thuc pham thuong 15 14,05 5,9 13,04
tay Mang PE 0°C
khang khuan duc vi 15 15 15,30 3.9 LI
. Nguyén li¢u - 0 18,9 0 0
Sau | Mang boc thuc pham thuong 15 15,35 6,3 0
riéng | Mang PE 10
khang khuan duc vi 16 15 13,65 44 0

Nguon: Két qua nghién cvru cua nhom tac gia

Sau 15 ngay bao quan, ca hai loai néng san
déu ghi nhén sy giam sut vé diém cam quan so

v6i nguyén liéu ban du. Tuy nhién, mau dugc
dong goi bang mang khang khuan duc vi 15 cho
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thdy hao hut khdi lwong thdp hon va ty 16 théi
hong khéng cao hon so véi mang thuc pham
thong thudng. Diéu nay cho thay viéc tao vi 15
gitp cai thién kha ning trao d6i khi va d6 4m
trong bao, gdp phan kéo dai chét lugng cam
quan ctia san pham.

Déi v6i dau tay bao quan ¢ 0°C, sau 15
ngay, miu sir dung mang khang khuan duyc vi
16 ¢6 hao hut khéi lwong chi 3,9%, thip hon
gin 2 diém phan trim so v6i mang thudng
(5,9%). Ty 1& thdi hong ciing giam nhe tir
13,04% xubng 11,11%. Piém cam quan giita
hai loai bao bi lan lwot 1a: 14,05 va 15,30, xu
hudng nay cho thay viéc duc vi 16 gitip han ché
tich tu hoi nudc va CO, bén trong bao, giam
ngung tu va ndm mdc bé mit.

D6i voi sau riéng com bao quan & 10°C,
su khac biét tich cuc 1o rang hon. Mau dung
mang duc vi 16 ¢6 diém cam quan cao hon
(15,65 so v6i 15,35) va hao hut khdi lugng thap
hon (4,4% so véi 6,3%), trong khi ca hai mau
déu khong xuat hién hu hong. Vi san pham c6
d6 kho chit cao va mui dic trung nhu sdu
riéng, viéc co cac vi 16 nho gitp thoat bét hoi
va khi bay hoi, han ché hién tuong “bi khi”
trong bao, nho d6 cai thién cam gidc mui vi va
do tuoi.

Khi so sanh chéo gitra hai loai qua, c6 thé
thdy hiéu qua giam hao hut khdi lwong 14 nhét
quan & ca dau tdy va sau riéng (giam khoang
1,9-2,0%). Tuy nhién, tac dong Ién cam quan
phu thudc vao dac tinh ho hép cua tung loai.
V6i dau tay — qua c6 toc do ho hap rat cao — vi
16 gitip giam 4m va thdi nhung chwa cai thién
diém cam quan. Nguoc lai, v6i sau riéng — san

Ham hrong vitamin C (mg/100g)

012345678
Thai gian bao quén (Ngay)

9 10111213 1415

—s— Mang boc thye phim — & — Mang khéng khuén

(a)

Ham lwong polyph

pham dé tich khi va nhay cdm véi mui — vi 16
giup duy tri mui vi ty nhién va nang cao danh
gia cam quan.

Bén canh sy khac biét vé cam quan va ty
1¢ hao hut khéi Iuong, sy bién doi cac chi tiéu
dinh dudng trong qua trinh bao quan cling phan
anh rd vai tro cua loai bao bi st dung. Hinh 5
trinh bay sy thay d6i ham luong vitamin C,
polyphenol tong s6, chat kho hoa tan tong sb
(°Brix) cua dau tiy va sau riéng trong sudt 15
ngay bao quan ddi v6i hai loai mang: mang boc
thuc pham thong thuong va mang khang khuan
duc vi 16.

Quan sat Hinh 5a cho thdy ham luong
vitamin C trong dau tdy giam dan theo thoi
gian bao quan, song mau sir dung mang khang
khuan duc vi 16 ludén duy tri gia tri cao hon so
v6i mang thudng ¢ moi thoi diém. Sau 15
ngdy, vitamin C clia mau nay van con khoang
41 mg/100 g, trong khi mau mang thudng chi
dat 38 mg/100 g. Diéu d6 ching t6 diéu kién vi
khi hau trong bao bi duc 15 c¢6 thé di giam tdc
d6 oxy hoa va phan huy acid ascorbic, gitip bao
toan gi4 tri dinh dudng tSt hon.

Tuong tu, & Hinh 5b, ham Iluong
polyphenol tong s6 ciing giam theo thoi gian,
nhung muc suy giam cta mau mang khang
khuén thap hon. Polyphenol 1a nhém hop chat
nhay cam v&i oxy va nhiét d§; do do6, moi
truong trong bao bi vi 16 véi d6 am va ndng do
0,/CO, cin bang hon da han ché phan tmg oxy
héa va mét hoat tinh sinh hoc. Két qua nay phu
hop véi xu hudng da quan sat ¢ chi tiéu cam
quan — noi ma mang duc 16 gitip duy tri mau
sdc va do6 tuoi tu nhién cia qua t6t hon.

101112131415

(Ngay)

—e— Ming boc thre phim — @ —Ming khing khudn

()

S6 19(2025), 89-97

95

Tap chi Khoa hoc va Cong ngh¢é




KY THUAT VA CONG NGHE

Nguyén Vin Binh va cong su

6 " —— — .

ho hoa tan tong so

t kb

Cha

10

Thixi gian bio quan (Ngay)

—— Ming boc thur phim = M= Ming khing khudn

©

15

g 5 (Bx)

Chat kho hoa tan ton

26

0 5 10 15

Thisi gian bio quan (Ngay)

e ing boc thire phim = we= ming khing Khuin

@

(a) Bién d6i vitamin C ciia dau tay trong qua trinh bao quan; (b) Bién ddi polyphenol tong s6 cua
sdu riéng trong qua trinh bao quan; (c) Bién doi chat kho hoa tan tong sb cta dau tdy trong qua trinh
bao quan; (d) Bién dbi chat kho hoa tan tong sd ciia sau riéng trong qué trinh bao quan

Hinh 5. Sy thay ddi chét lwgng dinh dudng ciia qua trong qua trinh bio quan

Nguon: Két qua nghién citu cua nhom tdc gia

D6i voi chat kho hoa tan tong sé (Hinh 5c,
5d), su bién dong it 16 rét hon nhung van cho
thdy xu huéng bao toan tét hon & mau duc 18.
Sau 15 ngay, d6 Brix ctia dau tiy va siu riéng
trong mang khang khuan chi giam nhe, trong
khi mau thuong c6 muc giam 16n hon. Piéu
nay cho thay sy hd hap va thoat nude trong bao
bi duc 13 dién ra 6n dinh, han ché mét dich bao
va su thoai hoa chit hoa tan.

Nhin chung, cic chi tiéu dinh dudng déu
giam theo thoi gian bao quan, song toc do suy
giam ctia mau mang khang khuin duc vi 15
cham hon so v&i mang thuc pham thuong. Sy
khac biét nay ciing cd nhan dinh rang vi 15 giup
duy tri c4n bang khi — 4m, giam qua trinh oxy
hoéa va ho hap ctia mé qua, nhd d6 giit lai ham
lwong vitamin C, polyphenol va cac chit hoa
tan tot hon.

4. KET LUAN

Chuang t61 da thiét ké, ché tao thanh cong
mot hé thiét bi laser duc 13 trén mang nhya PE
sit dung ngudn phat laser RF-CO2— (budc
song 10,6 pm, cong suat toi da > 30 W). Thiét
bi c6 kha niing duc vi 16 duong kinh < 100 pm,
mat d6 16 16n nhét 400 16/cm2 trén mang nhya
PE. Mang duoc duc vi 16 bang thiét bi da ché
tao, dap tmg yéu cau tng dung bao quan nong
san va thuc phim bang cong nghé MAP. Két
qua thir nghiém cho thdy, mang LLDPE chta
20% chat khang khuan duc vi 16 c6 kha ning

kéo dai thoi han sir dung ciing nhu chét luong
ctia hai loai néng san dau tdy va sau riéng boc
v s0 véi st dung mang boc thyc pham thong
thuong.

LOI CAM ON

Nghién ctru nay dugc thyc hién trong
khudn kho dé tai cap Bo Khoa hoc va Cong
nghé nam 2024-2025: “Nghién ciru, ché tao hé
thiét bi duc vi 15 trén mang PE bang chum tia
laser ing dung trong bao géi thuc pham”, do
Trung tdm Cong nghé Laser - Vién Ung dung
Cong nghé chu tri. Cac tac gia xin tran trong
cam on.
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