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NGHIEN CUU KHOA HOC

Nghién ctru, trng dung Plasma lanh trong xw ly
va bao quan lanh qua 0i twoi xuat khau

Research and application of cold plasma in processing
and cold preservation of fresh export guava

Pham Céng Tao', Pé Van Dinh™, Lobov Boris Nikolaevich?,
Vii Hong Phong', Lé Ngoc Hoa', Tang Thi Phung'

*Tac gid lién hé: dodinh75@gmail.com

Trwdng Pai hoc Sao Do

2Trweng Pai hoc Bach khoa mién Nam Lién bang Nga

Ngay nhan bai: 17/11/2022

Ngay nhan bai stra sau phan bién: 26/02/2023

Ngay chap nhan dang: 31/3/2023

Tom tat

Hién nay, viéc lwu trir va bdo quan cac loai trai cay va rau qua chi yéu la si dung cac phuong phap nhw déng
lanh, diéu hoa khong khi, cac chat khir tring hoa hoc. Cac phwong phap nay can dau tw 1én, kho co6 thé trc ché
su sinh trién ctia nAm méc, vi sinh vat cé hai déng thoi gay mat nwéc cho hoa qué va khéng dat muc dich bao
quan. Chat kh tring héa hoc chl yéu dwoc phun va hun tring, cac chat khir tring héa hoc nhw formaldehyd,
sulfite va natri hypochlorite va cé dw lwgng thudc twong déi nghiém trong va van dé 6 nhiém méi treong. Céng
nghé plasma lanh 14 tién tién nhat hién nay 1a buwéc dot pha cong nghé trong viéc khir trung, bao quan hoa quéa
ma khéng can sir dung hoéa chét doc hai, bdo quan thwe pham, cho phép kéo dai théi han bdo quan twoi clia san
pham nhiéu 1an, nang cao gia tri hang héa, cé y nghia to I&n trong viéc bao vé méi trwdng, cai thién diéu kién
sbng, tang strc khde, nang cao chét lwong xuét khdu va mang lailoi ich cho toan xa héi. 'ng dung cdng nghé
Plasma lanh dé bdo quan hoa qua da dwoc mot sé tac gia trén thé gi¢i va & Viét Nam nhw: Dai hoc Quéc gia
Ha Noéi, Vién Céng nghé VinIT,... nghién cru va cong bb trén rau va trai cay anh dao, tao, dwa, kiwi. Bai viét nay
trinh bay két qua nghién ctru, ('ng dung phwong phap diét khuan, nAm méc két hop qua trinh bao quan qua 6i
twoi trong kho lanh. Cac két qua dat dwoc da dap ing dwoc yéu cau chat lwong theo tiéu chuan Viét Nam.

Tir khéa: Cong nghé khir khuén Plasma; phirong phap diét khuén; qua trinh béo quén; nhiét d6; do am.
Abstract

The storage and preservation of fruits and vegetables are currently performed using methods like freezing,
air conditioning, chemical disinfectants. These methods require a highinvestment, but could hardly inhibit the
growth of molds, harmful microorganisms. They may also cause dehydration of fruits and fail to achieve the
preservation purpose. Chemical disinfectants are mainly sprayed and fumigated with chemical disinfectants
such as formaldehyde, sulfite and sodium hypochlorite, and there are relatively serious drug residues and
environmental pollution problems. Cold plasma technology is the most advanced mothod today, which is a
technological breakthrough in sterilizing and preserving fruits without using harmful chemicals, preserving food,
allowing to extend time of making fresh fruits as well as products many times, improving the value of goods,
having great significance in protecting the environment, improving living conditions, increasing health, improving
export quality, bringing benefits to the whole society. Application of cold plasma technology to preserve fruits has
been studied by some authors in the world and in Vietnam. Vietnam National University, Hanoi; VinIT Institute of
Technology has researched and published on vegetables and fruits cherry, apple, melon, kiwi. In this paper, the
results of research and application of bactericidal and mold-killing methods are presented in combination with
the process of preserving fresh guava in cold storage. The obtained results have met the requirements quality
according to Viethamese standards.

Keywords: Plasma sterilization technology; sterilization method, preservation process; temperature;, humidity.

1. DAT VAN PE phan t&r va nguyén t&r & trang thai kich thich [1], [2].
‘ Plasma & ap suat khi quyén da dwoc phat trién cho

Plasma la khi bj ion héa (mét phén) chira cac dién tich  hidy &ng dung nhw lam sach khéng khi [3] va khir
tw do (electron va ion), cac goc ty do cling nhw cac trung [4], [5], [6]. Hién nay, cac nghién ctru vé vé khuan
bang plasma ngay cang tang. Plasma lanh & &p suét
Nguw&i phan bién: 1. PGS. TSKH. Tran Hoai Linh khi quyén cé thé khi trung chéng lai hau hét cac loai
2. TS. Nguyén Trong Cac vi khuan va ndm méc [7], [8] b&i vi cac loai hoat tinh va
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ion. Tac ddng cla plasma lanh vao cac bao ti ndm, vi
khuan nhiéu hon so vé&i cac ky thuat théng thuweng nhuw
séy néng, héa chat va xtr ly UV [9].

Trong bai viét nay, chung téi trinh bay két qua nghién
clru cla viéc ng dung Plasma lanh diét nAm méc,
vi khuan; khuan E. Coli, khuan Bacillus cereus, tu cau
Staphylococcus aureus, trwc khuan Clostridium...
nhiém trén qua 6i bang plasma ap suét khi quyén két
hop bao quan lanh.

2. VAT LIEU VA PHUONG PHAP
2.1. Thiét bi Plasma

Trong x& ly thwe phadm thwdng st dung cac phwong
phap phoéng dién tao ra plasma lanh khi quyén (CAP)
nhw sau: phong dién rao can dién méi DBD (Dielectric
Barrier Discharge), phéng dién tia plasma (PJ), phéng
dién corona (CD) va phéng dién hd quang truwot (GAD).

Nguyén ly chung cua thiét bi phat plasma cao ap dwoc
thé hién nhw Hinh 1.

89 ™ DD BAX

1B s

Hinh 1. So' db nguyén ly tao nguén phét Plasma

Trong dé:

U: Nguén dién xoay chiéu 220V, 50HZ;

BD: B6 bién d6i AC/DC;

CM: Chuyén mach;

DD: B6 tao dao dong;

BAX: Bién ap xung tan sé cao:

DC: bién cyc nhém tao phéng dién DBD.

B6 chinh Ivu BB dugc st dung dé chuyén déi dién ap
lwdi dién xoay chiéu 220V, 60Hz thanh dién mot chiéu.
Bo ghuyén déi ntra chu ky DC/AC véi cac cong tac
nguon trong mach cong hwdng dwoc BAT va TAT &

tan sé chuyén mach 22 kHz va tao ra séng vuéng tan
s6 cao dwoc thuwc hién.

Hinh 3. Khuén Ecoli
xtr ly bdng Plasma

Hinh 2. Khuédn Ecoli

Mach dao déng DD la cuén cam cong hwéng Lr duoc
chi dinh thich hop va tu dién cong hwéng Cr tao thanh
mach céng hwéng dé cung cap dién ap hinh sin tan
sb cao cho phia so’ cap clia may bién ap. V&i sy bién
déi tirng bwéc, mot dau ra dién ap cao v&i gia tri dinh
cao nhw ~ 10kV va dién ap hinh sin xoay chiéu tan s
25 kHz dworc tao ra.

Ngudn plasma lanh ma nhém tac gia thé nghiém dwa
trén nguyén ly clia s phong dién qua hang rao dién
méi (DBD) [1], [6], [9]. DBD gém hai dién cuwc bing
nhém c6 dang hinh tru v&i dwdng kinh 35 mm, dwoc
dat trong I&p dién moi teflon cd d6 day 1,5 mm. Dién
cwe ther 2 dwoc ndi dat. Sw phong dién kich thich xay
ra khi dién cuc dwoc cap dién tiép xtc véi bé méit &
moét khodng cach thich hop (< 3 mm) tuy thudc vao thoi
gian va d6 phan cuc cuia dién ap dat vao. Mét ngudn
xung dién thé cao (~10kV dwoc dat vao dién cuc cla
DBD) dwoc tao ra nh& mét mach tao xung va dao dong
két n6i véi mot bién apxung. M6i xung kich thich khéi
tao moét chudi xung dién cao ap va dao déng véi tan sb
~ 25 kHz.

2.2. Phong thi nghiém, kiém dinh

Dé kiém nghiém plasma lanh tac dung trén cac nam va
vi khuan, nhom tac gia thwe hién thi nghiém trén ndm
va cac vi khuan E. Coli, khudn Bacillus cereus, tu cau
Staphylococcus aureus tai phong thi nghiém khoa Hoa
hoc thwec phdm - Trweeng Dai hoc Sao Dé.

2.2.1. Nuéi cay vi khuan

- Trén méi trwdng nudi cay thach thwong.

- Str dung dung dich pha loang (Butterfield’s phosphate-
buffered diluents).

- Lwong 34g KH,PO, vao 500 ml nwéc cat.

- D6 pH dén 7,2 véi NaOH 1N.

- Hap tiét trung trong 15 phut & 121°C.

- Phan tich 50 g tir méi mau.

- Pbng nhét bang may dap mau.

- U trong 24 gio & nhiét do 37°C.

* Két qua

Sau khi thwc hién cay khuan, cac mau c6 cac khuan va
nam dwoc khir trén plasma.

- Khuén Ecoli

Thuwc hién 3 1an thdé nghiém:

+Lan 1: T, = 15 giay.

+Lan 2: T, = 25 giay.

+Lan 3: T, = 30 giay.

Nhan xét: Sau khi cay khuan Ecoli cac dia khuan dwoc
dwa xt ly plasma:

+Thoigian T =15 gidy.

+Thoigian T, = 30 giay.

+ Thaoi gian trung binh T, = 23,3 giay.

Tap chi Nghién ciru khoa hoc, Truong Dai hoc Sao Do, S6 1 (80) 2023 | 13
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Bang 1. Pé léch céac 1&n do khudn Ecoli

Lan thir nghiém

Db léch (CFUIg)

Lan 1

154

Lan 2

7

Lan 3

0

Thuc hién 3 1an thdé nghiém:

+Lan 1: T, = 15 giay.

+Lan 2: T, = 20 giay.

+Lan 3: T, = 25 giay.

Nhan xét: Sau khi cdy khuan Staphylococcus aureus

Nhw vay, v&i thei gian 30 gidy cac vi khuan da dwoc
loai trtr hoan toan.

- Khuan Coliform.

Thuwc hién 3 1an th& nghiém:

+Lan 1: T, = 20 giay.

+Lan 2: T, = 25 giay.

+Lan 3: T, = 30 giay.

Hinh 5. Kbuén Coliform
xtr ly bang Plasma

Hinh 4. Khuén Coliform

Nhan xét: Sau khi cay khuan Coliform, sé lwong khuén
cdy 50 lac khuan trén dia, cac dia khuan dwoc dua
x ly plasma:

+Thoigian T, =20 giay.

+ Thoigian T, = 30 giay.

+ Thoi gian trung binh T, = 25 giay.

Bang 2. D6 léch cac lan do khuén Coliform

céac dia khuan dwoc dwa x(r ly plasma:

+Thoigian T . = 10 giay.
+Thoigian T, = 25 giay.
+ Thaoi gian trung binh T, = 20 giay.

Bang 3. D6 léch céc Ian kiém khudn lac Staphylococcus

aureus

Lan thir nghiém

D6 léch (CF%55 h

Lan 1 2
Lan 2 KPH
Lan 3 KPH

Lan thir nghiém

o lgch (CFUIg)

Lan 1

1

Lan 2

KPH

Lan 3

KPH

Ghi chu: KPH - khéng phat hién.
Nhw vay, v&i thoi gian 25-30 gidy cac vi khuan da duoc
loai trtr hoan toan.

- Tu c&u vang Staphyloc occus aureus.

Hinh 6. Tu cdu

Hinh 7. Tu céu
Staphylococcus aureus  Staphylococcus aureus
sau xtrly plasma

Nhw vay, v&i thei gian 20-30 gidy cac vi khuan da dwoc
loai trir hoan toan.

2.2.2. N4m, méce
Ném Collectotrichum gloeoisporioides (bénh than thu)

thuong trén céac hoa qua, déc biét Ia qua bi.

Hinh 9. Ndm Collectotrichum
sau xwr ly plasma

Hinh 8. Nam
Collectotrichum

Nhan xét: NAm Collectotrichum gloeoisporioides trén
qua 6i da dwoc diét sau khi dat nAm dwéi lubng plasma
trong th&i gian thir nghiém 30 giay, mau sdc cdm quan
khong thay dbi.

Nhw vay, cac vi khuan va nAm méc da bi tiéu diét sau
khi x& ly bang Plasma lanh trong th&i gian 25-30 giay
la hiéu qua nhét, qua d6 cé thé khang dinh rang thiét bi
Plasma SDUO c6 thé diét khudn khuan E. Coli, khuan

Bacillus cereus, tu ciu Staphylococcus aureus, ndm
thanh céng.

3. BAO QUAN LANH QUA Ol TUOIl SAU
KHU KHUAN BANG PLASMA

DPé thwc hién diét khudn va bao quéan hoa qua tuoi,
nhém tac gia thwe nghiém trén gidng 6i khéng hat MT1.
- Theo Tiéu chuan quéc gia TCVN 10747:2015 [10],
[11], quy dinh chét lwong cla 6i qua twoi nhw sau:
Qua 6i phai lanh I&n, khéng bi thdi héng hodc dap nat
dén mare khong phu hop dé siv dung.

14 Tap chi Nghién ctru khoa hoc, Truong Dai hoc Sao Do, S6 1 (80) 2023
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+ Sach, khong co tap chéat la nhin thdy bdng mét
thwong.

+ Khong bi sinh vat hai gay anh hwéng dén hinh thirc
bén ngoai ctia s&n pham.

+ Khong bi hw héng bdi sinh vat hai.

+ Khdng c6 mui hoac vi la.

+ Ran chéc.

+ Khéng c6 vét tham.

- Theo quy chuan bao quan rau qua sau thu hoach cta
Trwdng dai hoc Caliornia, My [5], bdo que}n qua 6i twoi
trong kho lanh nhiét d6 tir 5-10°C, d6 am 90%, thoi
gian bdo quan sé duoc 2- 3 tuan.

Dé thir nghiém béo quan qua bi sau tién x& ly Plasma,
san pham dwoc nhém tac gia bao quan trong hé théng
tG bao quan lanh SDU21. Nhém tac gia st dung 1 mau
6i khoéng qua x@& ly va mét mau &i dwoc x& ly bang
coébng nghé Plasma véi thoi gian bdo quan nhw nhau
dé ddi chirng.

Hé thdng béo quan lanh SDU21 cé chirc nang tw dong
diéu khién, én dinh nhiét d6, d6 4m va giam sat trong
qua trinh bao quan.

- Quy trinh bao quan lanh:

+ Khi &i dwa vao budng lanh; Giai doan 1: Ha nhiét d6
xudng dan, tir nhiét d6 mai trweng xudng 18°C, duy tri
nhiét dé trong kho lanh nhiét d6 18°C trong th&i gian 2
ngay; Giai doan 2: Lam lanh xudng 8°C, d6 4m 90-95%
va duy tri trong 30 ngay.

+ Trong subt qua trinh dam bao nhiét 8°C (+ 0,5°C) va
d6 dm 90% (+ 2%).

- Pé dbi chirng nhém tac gia thwe nghiém 2 mau oi
QB-01 va QB-02.

Hinh 10. Td bao quan lanh SDU21

+ M&u QB- 01 la mau 6i dwoc x& ly khir khuan bang
Plasma.

+ Mau QB-02 la mau bi khéng dwoc x& ly khir khuan
béng Plasma.

Bao quan 2 mau i trong cung mét diéu khién va thoi
gian nhw nhau.

Hinh 12. M&u 6i QB-02 khéng xtr ly plasma

Hé théng tl bao quan dwoc diéu khién giam sat theo
thei gian thwe bang phan mém WinCC trén may tinh,
dn dinh nhiét dé va bu dm tw déng.

Bang 4. Giao dién gidm sat nhiét d6 va dé &m béo
quan thuc tie ngay 28/02/2022 dén 15/3/2022

BANG GIAM SAT NHIET B§, DO AM THEO NGAY
ra Table Cortrol x|
 /CREDOBEIN S
TIME Column T a3t (0C) | T thyc (0C) | DY am dat RH% | D5 am thyc RH%

1 28/2/2022| 8:31:00 | AM| 18,00 18.157984 90 91.45613457
7 1/3/2022| 8:31:00 | AM| 18,00 18.257975 %0 50.41112561
3 2/3/2022| #:31:00 | AM| 18,00 17.857972| a0 90.35613567
4 3/3/2022| £:31:00 | AM| 8.00 8.408945| %0 91.01906166
5 4/3/2022| 8:31:00 [ AM| 800 8.308243 a0 93.05006143
[ WZI}IZ !:31“ AM 8,00 8.101035| €O __91.83006155
7 6/3/2022| 8:31:00 | AM 8,00 8.216775) a0 91.81606166
8 T/3/2022| 8:31:00 | AM| 8,00 8.136475| a0 90.51506122
9 8/3/2022| 8:31:00 | AM 8,00 8136711 90 9242856162
10 §/3/2022| B:31:00 | AM| 8,00 8.128445 90 8962715261
11 | 10/3/2022| 83100 | am| 800 8118476 90 £9.41900201
12 | 1/3/2022| 83100 | AM[ 800 8128845 90 9164706155
13 12/3/2022| 8:31:00 | AM| 8,00 8.211022 90 92.54606166
14 | 1330022] 83100 | am| 800 8228845 90 5143506122
15 | 132022| 83100 | em| 800 8382121 90 9211106162
16 15/3/2022| 8:31:00 | PM| 8.00 8.128845| 90 89.60015261

Realy Row1  8:31:42 AM

Bang 5. Giao dién gidam sat nhiét d6 va dé &m béo
quan thuc tr ngay 16/03/2022 dén 29/3/2022
BANG GIAM SAT NHIET DO, O AM THEO NGAY

W Onen el o x
OEwwww /0NNDOBEEANS S
TIME Column T dbt (0C) | T thye (0C) (D8 Em a5t RH% | DS &m thye RH%

17 16/3/2022| £:31:00 | AM) 8,00 8.127381 %0 89.44613452
18 17/3/2022] 8:31:00 | AM| 8,00 8.257972 50 50.11212563
19 18/3/2022| 8:31:00 | AM| 8,00 8.157971 50 9025413566
20 19/3/2022| £:31:00 | AM| 8,00 7.708542 50 91.01706161
2 20/3/2022( 8:31:00 | AM 8,00 8.208246 %0 93.25006144
2 21/3/2022 8:31:00 | AM 8,00 8.201031 50 §9.93106158
23 22/3/2022| =:31:00 | AM| 8,00 8.176775 S0 91.91606162
2 23/3/2022( #:31:00 | AM 8,00 7.836474| s0 50.71506121
25 | 24/3/2022 8:31:00 | AM 8,00 8.006612 %0 92.52556164
2% 25/3/2022 83100 | AM 8,00 8.143446| 50 §5.82515268
27 26/3/2022| =:31:00 | AM| 8,00 8.115476 S0 50.11900202
F 27/3/2022( £:31:00 | AM| 8,00 7.828043) %0 8954706155
29 28/3/2022| 8:31:00 | AM 8,00 8.131027) 50 9164676164
30 29/3/2022 8:31:00 | AM 8,00 7656342 50 52.13556121
31
32 R T - - -

Realy Row 2 8:31:42 AM
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Hinh 11 1a biéu db nhiét do thwc.
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Hinh 13. Nhiét béo quan tw 28/02/2022 dén 15/3/2022
Trong d6: 1 - Nhiét do dat, 2 - Nhiét do thuc té.
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Hinh 14. Nhiét béo quan ter 16/03/2022 dén 29/3/2022
Trong d6: 1 - Nhiét do dat, 2 - Nhiét do thuc té.

Nhan xét: Nhiét do6 dat - dwong sb6 1 dwoc dat theo
quy trinh, nhiét d6 thuc té - dweng s6 2 ludn bam theo
nhiét do dat.
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Thii gian [ngiygho)
Hinh 15. B6 4m bao quan tir 28/02/2022
dén 15/3/2022

Trong d6: 1 - D& 4m dét, 2 - D& am thye té.
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Then gian (aghy, g5

Hinh 16. Bé 4m bao quan ttr 16/03/2022
dén 29/3/2022
Trong d6: 1 - D6 dm dét, 2 - D6 m thyc té.

Nhan xét: D6 &m d&t trong qua trinh bao quan la 90%,
dd 4m thuwc té I1&n hon bam theo dd am dét (+2,5%), d6
am thuc té |&n hon d6 &m dat do may tao d6 4m phun
am dé duy tri.

- Sau bao quan 30 ngay bang ti bao quan.

- e

Hinh 17. M&u 6i QB- 01 sau béo quén 30 ngay

Hinh 18. M&u.6i QB- 02 sau bdo quan 30 ngay

Danh gia: Sau thoi gian bao quan 30 ngay.

+ MAu 6i QB-01 c6 mau sac van sang dep, chat lwong
qua i ran chac, khéng bi tham.

+ Mau i QB-02 mau séc bi 6 vang, qua 6i mém, ing,
bi thAm nam.

Dé kiém tra cac vi sinh vat va ndm trén qua 6i da khir
khuén va bao quan sau 30 ngay, nhém tac gia thuwc hién
kiém nghiém méau 6i 01 tai Labo Xét nghiém ATVSTP,
Trwong Pai hoc Ky thuat Y té Hai Dwong.

PHIEU KET QUA KIEM NGHIEM
b 43 Lk XNATVSTP

Tie mbaiNam of Sempler Qui OF OM Linh
MA b Gt 012248
S bopag mle/Quanity; 01 mbe
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Dha bl aar 524 15 T T 2. PMiatmg Sao DA, TP OM Lish , Tinh Hal Doong
Nuhy gt mbe Dt of receiving | 29032022
TRt glan Mo mphiim Zonming fivme: T S0002022 ain ngly 04042023

KET QUA KIEM NGUIEM (Tor Reval)
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Hinh 19. Két qua kiém nghiém méu 6i
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Vé&i két qua khiém nghiém thi mau 6i sau khi khir
khuan va bao quan lanh thdi gian 30 ngay, qua oi
khéng bi nhiém cac vi khuan doc hai, khéng bi ndm
méc, mau sac cdm quan dep, ddm bao cac tiéu chuan
quéc gia TCVN 10747:2015 [10], [11] va tiéu chuan
xuat khau [12].

4. KET LUAN

Hé théng khir khuan plasma da khéng dinh tét trong
khtr khuan trén qua &i twoi, qua &i sau xr ly két hop
kho lanh @& bao quan hoa qua tw déng diéu chinh cac
théng sb ky thuat chinh nhw nhiét d6, d6 4m theo quy
trinh bao quan da dé xuét. Két qua cac vi khuan, ndm bij
tiéu diét, thdi gian bdo quan tang 1én 4 tuan, chat lwong
dam bao, mau sac cdm quan dep dap (rng dwoc muc
tiéu nghién ctru. Hé théng khir khudn ma nhém tac gia
nghién ctru hién méi thue hién trong phong thi nghiém,
c6 thé nghién clru ché tao thiét bi I&n hon (ng dung bao
quan cac loai hoa qua hwéng téi xuét khdu gidp nang
cao hiéu qua kinh té trong san xuét néng nghiép.

LOI CAM ON

Két qua nghién ciru nay thudc dé tai KHCN cép co
s&, ma sd 18.KHCN/21-22 dwoc tai tre b&i Trweng Dai
hoc Sao P4. Nhém tac gid chan thanh cam on sy hé
tro ctia Trwdng Pai hoc Sao D6 da tao diéu kién dé
chung t6i hoan thanh nghién ctru nay.
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Tap chi Nghién ctru khoa hoc, Trudong Dai hoc Sao D6 (P. ISSN 1859-4190, E. ISSN 2815-553X), thudng xuyén
cong bé két qua, cong trinh nghién clru khoa hoc va cdng nghé ctia cic nha khoa hoc, can bd, giang vién, nghién
ctru sinh, hoc vién cao hoc, sinh vién & trong va ngoai nudc.

1. Tap chi xuat ban 01 s6/quy bang hai ngén ngir ti€ng Viét va tiéng Anh. Tap chi nhan ding cac bai bao khoa
hoc thudc cac linh vuc: Dién - Dién tir - Tu dong hoa; Co khi - BDong luc; Kinh té€; Triét hoc - X3 héi hoc -
Chinh tri hoc; Céc linh vuc khdc gobm: Cong nghé théng tin; Héa hoc - Cong nghé thuc pham; Ngén ngtr
hoc; Toan hoc; Vat ly; Van hda - Nghé thuat - Thé duc thé thao...

2. Bainhan ding la nhirng céng trinh nghién ctru khoa hoc chua céng bé trong bat ky an pham khoa hoc nao.

3.  Toa soan chi nhan bai bao gl online trén website http:/tapchikhcn.saodo.edu.vn. Bai bao glri vé toa
soan dudi dang file dién tr (*.doc *.docx va *.pdf); cudi bai bao, tac gia ghi ré théng tin dia chi lién hé, s6
dién thoai, email va cap nhat thong tin trén website. Bai bao phai dugc trinh bay diing dinh dang, ro rang;
Trudng hop bai bdo phai chinh sira theo thé I& hodc theo yéu ciu ctia Phan bién thi tac gia sé cap nhat trén
website. Ngudi phan bién sé do toa soan moi. Toa soan khdng guri lai bai néu khéng duoc dang.

4.  Cac cong trinh thudc dé tai nghién ciru cé Co quan quan ly can kém theo gidy phép cho cong bé clia co
quan (Tén dé tai, ma s6, tén chi nhiém deé tai, cap quan ly,...).

Tén bai bao trinh bay bang hai ngdn ngir (ti€ng Viét va tiéng Anh), font Arial, c& chir 14, in dam, cin gilra.
Tén tac gia (khéng ghi hoc ham, hoc vi), font Arial, c& chir 10, in dam, can [é phai; co quan cong tac clia cac
tac gia, font Arial, c& chir 9, in nghiéng, can |é phai.

7.  Ch{r “Tém tat” in dam, font Arial, c& chir 10; N6i dung tém tat cta bai bdo khéng qua 10 dong, trinh bay
bang hai ngdn ngir (ti€ng Viét va tiéng Anh), font Arial, ¢& chir 10, in thudng.

8. Chir “Tir khéa” in dam, nghiéng, font Arial, c& chir 10; C6 tir 03+05 tir khda, font Arial, c& chir 10, in
nghiéng, ngan cach nhau bai ddu chdm phay, cudi cting 13 ddu cham.

9. Noi dung bai bao viét bang tiéng Viét hodc tiéng Anh; Néu |3 bai bao viét bang tiéng Viét: Tiéu dé tiéng
Viét trudc, tiéng Anh sau; Tom tat tiéng Viét trude, tiéng Anh sau; Tir khoa tiéng Viét trudce, tiéng Anh sau;
Né&u I3 bai bdo viét bang tiéng Anh: Tiéu dé tiéng Anh trudc, tiéng Viét sau; Tém tat tiéng Anh trudc, tiéng
Viét sau; Tir khéa ti€ng Anh trudc, tiéng Viét sau.

10. Bai bao dugc danh may trén khé gidy A4 (21 x 29,7cm) c6 do dai khdong qua 8 trang, font Arial, c& chir 10,
gian dong At least 12pt, Before 3pt, After 3pt; can [é trén 2.5cm, dudi 2.5cm, trai 3cm, phai 2cm; hinh vé
phai ré rang, du nét va dugc dinh dang dudi dang file anh (*.jpg); Phuong trinh, cong thirc phai soan thao
b3ng Mathtype hodc Equation; Phan néi dung bai bao duogc chia thanh 02 cét, khodng cach cot 3 1cm;
Trong trudng hgp hinh vé, hinh anh cé kich thuéc 16n, bang biéu cé dd rong 16n hodc cong thirc, phuong
trinh dai thi cho phép trinh bay duéi dang 01 cot.

11. Tailiéu tham khao duoc sip xép theo thir tu tai liéu duoc trich dan trong bai bao.

- Néu la sach/Iuan an: Tén tac gia (nam), Tén sach/luan an/luan van, Nha xuat ban/Trudng/Vién, [an xuat
ban/tai ban.

- Néu la bai bao/bao cdo khoa hoc: Tén tac gia (nam), Tén bai bao/béo cao, Tap chi/Héi nghi/Hoi thao, Tap/
Ky yéu, s6, trang.

- Néu Ia trang web: Phai trich dan day da tén website va dudng link, ngay cap nhat.

12. PinhdangmAiubaibao thamkhao taidia chihttp:/tapchikhcn.saodo.edu.vn/news/detail/198/format_paper
Bai bao sau khi xuat ban sé dugc cong bo trén http:/tapchikhcn.saodo.edu.vn.
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