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Tinh niing méi ciia phan mém BIOKEYS:
Hién thi hinh anh dic diém trong hop thoai dinh loai

Nguyén Vin Sinh*, Nguyén Thi Thanh Hwong, Nguyén Hung Manh

Vién Sinh thdi va Tai nguyén Sinh vdt, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hodng Quéc Viét, phuwong Nghia P6, qudn Cau Gidy, Ha Néi, Viét Nam

Ngay nhén bai 3/10/2022; ngay chuyén phan bién 6/10/2022; ngay nhan phan bién 27/10/2022; ngy chap nhan dang 2/11/2022

Tom tit:

BIOKEYS 12 phin mém dwgc xdy dung trong méi trwdng phat trién DELPHI véi ngdn ngit 1ap trinh co s¢' PASCAL. BIOKEYS
cho phép tao va Iam viéc véi co sé' dir liéu sinh vat, tao va 1am viée véi khoa sb da truy va ludng phan. Nghién ciru nay da bo sung
tinh ning hién thi hinh inh dic diém trong hop thoai dinh loai. Muc dich ciia viéc hién thi hinh anh dic diém trong hop thoai
dinh loai 1a gitip ngudi ding dé dang chon diing dic diém ciia miu vat. Trong phin mém BIOKEYS, viéc hién thi dic diém trong
hdp thoai dinh loai dworc trién khai bing viéc tao ra mjt t¢p thong tin chira tén dic diém va tén ciia tép hinh anh cia dic diém.
Bing viéc sir dung thong tin & tép nay, mdi khi ngwdi ding kich chudt chon mot dic diém, BIOKEYS mé tép hinh anh cia dic
diém do6 va hién thi trong h{p thoai dinh loai. Pidu d6 gitip cho ngudi ding kiém tra xem dic diém minh quan sat ¢ miu da ding
chwa va giup cho qua trinh dinh loai c¢6 dugc két qua chinh xac hon.

Tir khéa: khéa sb da truy, khoa s6 ludng phan, minh hoa dic diém, phin mém BIOKEYS.

Chi sé phin loai: 1.2

New functionality of BIOKEYS software:
Displaying character pictures
in identification dialoghoxes
Van Sinh Nguyen’, Thi Thanh Huong Nguyen, Hung Manh Nguyen

Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology,
18 Hoang Quoc Viet Street, Nghia Do Ward, Cau Giay District, Hanoi, Vietham

Received 3 October 2022; revised 27 October; accepted 2 November 2022
Abstract:

BIOKEYS is software built in DELPHI development environment
with PASCAL as the base programming language. BIOKEYS allows
creating and working with biological databases, creating and working
with polyclave and dichotomous keys. This study has added the
feature of displaying character image in the identification dialog. The
purpose of displaying character images in the identification dialog is
to make it easy for the user to select the correct specimen character.
In the BIOKEYS software, displaying the character images in the
identification dialog is implemented by creating an information file
containing the character names and the names of the corresponding
image files. By using the information in this file, every time the user
clicks on a character, BIOKEYS opens its image file and displays it in the
identification dialog. That helps the user to check if the characteristics
he read in the sample are correct and helps the classification process to
get more accurate results.

Keywords: BIOKEYS software, character illustration, digital
dichotomous identification key, digital polyclave identification key.

Classification number: 1.2
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1. Md dau

BIOKEYS cho phép tao va lam viéc voi co s¢ dit liu sinh vat;
tao va 1am viéc v6i khoa sb da truy va ludng phéan [1-3]. BIOKEYS
con cho phép danh gia khoa ludng phan trén co so chi s6 E dicho [4]:
Tuy nhién, viéc str dung cdc khoa dinh loai néi chung va khoa so
dinh loai ndi riéng khong don gian do cac dic diém phan loai trong
cac khoa thuong c6 tinh chuyén mon sau, khong quen thudc voi
nhitng ngudi khong chuyén vé phan loai hoc. S& 1a mot hd trg rit
t6t cho nguoi dung néu kém theo céc ddc diém dinh loai 14 cac hinh
anh minh hoa. Trén thyc t& da c6 nhiu nd luc theo hudng nay vai
két qua 1a cac khoa dinh loai hay so tay thyc dia kém hinh anh [5].
Céc s6 tay thyc dia ban dau thuong tudn theo cdu trac 3 phan: khoa
dinh loai, phéin mo ta loai va mdt bang tra ctru theo thu ty abe [6].
Cac s6 tay thuc dia hién dai thuong c6 thém ph?m gidi thiu va co
thé ca phan giai thich tir ngit v6i hinh anh dugc dé ¢ phan mo dau
[7]. Céc sb tay thuc dia da dugc xay dung cho nhidu nhém sinh
vat khac nhau nhu thyc vat [8], tha [9], bo sat [10]. Ban dau, s6
luong hinh anh duge st dung han ché do lién quan dén van dé in
an. Céc tién b cong nghé trong xuat ban va cong nghé may tinh da
1am cho cac hudng dan co tinh minh hoa cao tré nén phd bién hon.
Nhiéu khoa hién dai, ca khoa viét va khoa ding cho méy tinh, bao
gdm nhiéu hinh hodc anh minh hoa chat lugng cao. Nhimng hinh
anh nay duoc sir dung cling v6i cac md ta bang vin ban dé giam
su mo hd trong nhan dang [11]. Gén day, mot sd tac gia con tao
khoa tuong tac kém anh trén mang internet phyuc vy cong tac dao
tao [12]. Nhu vy, viéc hién thi hinh anh dic diém la mot nhu cau
thiét yéu va dap img ngay cang day du hon cling vai sy tién bo vé
k¥ thuat va cong nghé.

Nghién ciru nay bd sung tinh ning hién thi hinh anh dic diém
trong hop thoai dinh loai. Muc dich ctia viéc hién thi hinh anh déc
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diém trong hop thoai dinh loai 1a gitip nguoi ding dé dang chon
dung dac diém ctia mau vat. Trong ph?m mém BIOKEYS, viéc
hién thi dic diém trong hop thoai dinh loai dugc trién khai bing
viéc tao ra mot tép thong tin chira tén déc diém va tén cua t&p hinh
anh ctia dic diém. Bang viéc sir dung thong tin & tép nay, mdi khi
nguoi dimg kich chudt chon mot dic diém, BIOKEYS mg tép hinh
anh ciia dac diém do va hién thi trong hop thoai dinh loai. Diéu do
gitip cho ngudi ding kiém tra xem dic diém minh doc & mau da
ding chua va gitip cho qua trinh dinh loai ¢6 dugc két qua chinh
xac hon.

2. Viat liéu va phuong phap nghién ciu

Phan mém BIOKEYS dd dwgc phét trién trong méi trudng
phét trién phin mém DELPHI v6i ngon ngir lap trinh co s 1a
PASCAL [13, 14]. Ma ngudn ciia BIOKEY'S duoc sir dung cing
v6i phién ban ¢6 ban quyén DELPHI 10.1 Berlin Professional ciia
Cong ty Embarcadero dé Iap trinh bo sung tinh nang hién thi hinh
anh céc dic diém trong cac hdp thoai dinh loai.

Ban than hop thoai va cac aoi tugng trén hop thoai (trinh don,
hop danh sach, nit bam...) la cdc dbi trong ¢6 san trong thu vién
cac dbi tuong nhin thay duogc (VCL - Visual component library)
ctia DELPHI (hinh 1). Viéc thiét ké hop thoai trong DELPHI thuc
chit 1a viéc sap dit cac d6i twong nay trén hop thoai.
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Hinh 1. Thiét ké lai hop thoai dinh loai bing khéa da truy trong moi
trwong DELPHI.

Hoat dong cia cac dbi tuong dwgc 1ap trinh bing ngdn ngit
PASCAL 14 ngdn ngit co s& ciia méi truong phat trién phan mém
DELPHI. Béng viéc lya chon sy kién (event) cho moi doi tuong,
DELPHI cho phép 1ap trinh cho hoat dong ciia d6i tuong. Trong
hinh 2 thé hién viéc chon déi tuong “Danh sach” va chon sy ki¢n
“Kich chudt Ién danh sach”.
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| Cac dac aiém as chon:

pé lap trinh cho hoat dong cua su kién, chi can kich dup chuot
1én sy kién va mot ctra s6 duge mo ra cho phép viét doan ma béng
PASCAL. Hinh 3 1a két qua cta viéc kich dup chudt 1én sy kién
CharacterListClick (kich chut 1én danh sach dic diém) va viét ma
PASCAL cho hoat dong ctia danh séch trong tinh hudng nay & cira
56 soan thao 1ap trinh.

Hinh 3. Cira sb viét ma PASCAL cho sw kién khi c6 chudt kich Ién
danh sach.

Céc hinh anh minh hoa dic diém, khoa sb da truy va ludng
phan dinh chi ho Ericaceae dugc dua vao goi cai dat phén mém
BIOKEYS [15] sau khi cai dat duoc luu trong thu muc con
CharPict nam trén ciing thu muc véi tép phan mém BIOKEYS.exe.
Hinh 4nh va khoa ludng phan dinh loai cac chi trong ho P& quyén
(Ericaceae Juss.) dugc lay tir tai liéu cua tac gia N.T.T. Huong
(2012) [16]. Khoa sb da truy dinh loai cac chi trong ho D& quyén
trong BIOKEYS dugc xdy dung nhu ¢ bang 1.

B@ng 1. Dang vin ban cla khéa sé da truy dinh loai cac chi trong ho
Do quyén (Ericaceae Juss.).

[GENUS]of[Ericaceae]

Enkianthus=\\Bao phén 2 6\\Qua nang\\

Monotropastrum=\\Bao phin 2 6\\Qua mong\\

Agapetes=\Bao phdn 4 6\\Qua ¢6 vo qua ngoai khong phat trién\\Qua nang mé
lung hay qua mong\\Bﬁu ha; qua ang\\Bﬁu 10 6; trang dai hon 1,5 cm\\
Arbutus=\\Bao phén 4 5\\Qué ¢6 v qua ngodi phét trién\\

Craibiodendron=\\Bao phén 4 6\\Qua ¢6 vo qua ngoai khdng phét trién\\Qua nang
m6 lung hay qua mong\Bau thuong; qua nang\\Chi nhj hinh chit S\Bao phén
khong c6 phan phy\\Trang hinh chuéng ngén; qua nang det, duong kinh 16n hon
10 mm\\

Diplycosia=\\Bao phan 4 6\\Qua ¢6 vo qua ngoai khong phat trién\\Qua nang m
lung hay qua mong\BAu thugng; qua nang\\Chi nhi thang\\Bao phn khong c6
phén phy\\

Gaultheria=\\Bao phén 4 5\\Qua ¢6 v qua ngoai khong phat trién\\Qua nang mo
lung hay qua mong\\Bau thuong; qua nang\\Chi nhj thing\\Bao phén c6 phan phu!\
Qua c6 dai tdn tai nac\\

Leucothoe=\\Bao phén 4 5\\Qua ¢6 v qua ngoai khong phat trién\\Qua nang mo
lung hay qua mong\\Bau thuong; qua nang\\Chi nhj thing\\Bao phén c6 phan phu!\
Qua c6 dai tdn tai kho\\

Lyonia=\\Bao phén 4 6\\Qua c6 vo qua ngoai khong phét trién\\Qua nang mé lung
hay qua mong\Bau thuong; qua nang\\Chi nhj hinh chir S\Bao phén khong ¢6
phﬁn phu\\Trang hinh éng hogc hinh binh; qua nang tron, duong kinh nho hon
Smm\\

Pieris=\\Bao phdn 4 6\Qui ¢d vo qua ngoai khong phét trién\\Qua nang mé lung
hay qua mong\\Bau thugng; qua nang\\Chi nhj hinh chir S\\Bao phan c6 phan phu\
Rhododendron=\\Bao phén 4 6\\Qua ¢6 vo qua ngoai khong phat trién\\Qua nang
mo vach\\

Vaccinium=\\Bao phin 4 6\\Qua c6 v6 qua ngoai khong phat trién\\Qua nang mo
lung hay qua mong\\Béu ha; qua mong\\Bau 5-8 6; trang ngfin hon 1,5 cm\\




3. Két qua

3.1. Két qua thiét ké hép thoai dé tao tép théng tin vé tép hinh
ciia tirng ddc diem

Hinh 4 1a hop thoai “Tao tép hinh déc diém” duoc dung dé tao
tép thong tin vé tép hinh cua timg ddc diém - “Tép hinh dic diém”.
“Tép hinh dac diém” bao gdm thong tin vé cac cip dic diém va
tén tép hinh minh hoa cho dic diém do (cap “bac diém - Tén tep
hinh”).

BK Tao tép hinh dac diém - m} >
Métep Luutép Tepmsi  Tep dang mé:
X6a danh sach a5c digm

Darh sach d3c digm M& t&p ngudn dic digm

B&c difm da chon: | hem | I° 2] I pwet
=
maEphinh | xsa st

Hinh 4. Hép thoai tao tép hinh dic diém.

bic diém c6 thé gd mdi nhung ciing c6 thé liy tir mot khoa
phan loai. Nut “M¢ t€p ngudn dic diém” duoc dung dé mo tép
khoa, kich chudt Ién nut nay va chon mdt t€p khoa, cic dic diém
cua khoa s¢ duge cap nhat vao hop “Danh sach dac diém” (hinh 5).

8K Teo tép hinh dac diém _ o %
Métép Luutép Tépmdi Tép dang mé:

X6a danh sach dac diém | |17#M& tep ngudn dac di

Danh sach dac diém

Bao phan 26 ~
Bao phan 46
Bao phén cd phan phu
Bao phan khang o6 phian phy
B3u 10 8; trang dai hon 1,5 am
ing ngan hon 1,5 cm

Chi nhj théng W
B3c dém d3 chon: | e E I~ Duyét
&m
Matgatinn | Xéa sira

Hinh 5. Hop thoai tao tép hinh dic diém sau khi da mé tép ericaceae.bki.

Nut “Xo6a” duge st dung cho viéc x6a danh sich dac diém
khi ta khong can ding nira. Hai nit “Mo tép ngudn dic diém” va
“Xo6a” ¢ cung dbi tuong tic dong 1a hop “Danh sach dic diém”
va duoc dé gan nhau bén trén hop “Danh sach dic diém”. Khi kich
chudt vao nat “M¢ tép nguf“)n dic diém” ¢ thé mo 2 loai tp 1a

KHOA
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khoa s da truy (c6 phan mo rong trong BIOKEYS 1a “.bki’) va
ludng phan (c6 phin mé rong trong BIOKEYS 14  bkt’). Pic diém
con c6 trong mot dang tép khac la tép dit liéu ludng phan (*.bk0’).
Viéc chi liy dic diém tir hai dang tép khoa (“.bki’ va .bkt’) Ia do
cac dic diém trong cac khoa nay da dugc lya chon can than khi xay
dung khoa thuong va khoa sb.

Khung hinh phia duéi hop thoai duoc ding dé ghép dic diém
va t€p hinh anh cho chinh xéc. Viéc ghép mdt tép hinh véi mot déc
diém dugc thuc hién qua viéc go hodc chon mot dac diém tir danh
sach (trong hop “Danh sach dac diém”) vao hgp vin ban “bDdc diém
da chon” rdi mo tép hinh vao khung hinh va hién thi tén tép hinh
vao hop van ban thir hai (canh nat “Mo tép anh”). O ddy c6 mot
ntt 1énh dé chot cac cap “Dac diém - Tén tép hinh” 1a nat “Thém”,
Vi viée kich chudt 1én niit “Thém”, thong tin vé cap “bac diém
- Tén tép hinh” dugc chuyén vao “Tép hinh dic diém” (hinh 6).

o ssch gac g Xéadanhsach| M@ tEp nguin dic diém

Eo phan 26 ~

Bao phan khang o phan phu
BZu 10 8; trang dai hon 1,5 cm

B&u 5-8 6; tréng ngén hon 1,5 cm
B5u ha; qua mong

B2 phan cé phan phu

& 0
i Mad tép hinh =IBEDPhanCDPhanPhu ipa

Ay

3

o | o =] L louret

— |
Hinh 6. Hop thoai tao tép hinh dic diém sau khi mé tép hinh
(BaoPhanCoPhanPhu.jpg).

Pé lam viée voi “T¢p hinh déc diém” trong hop thoai co cac
trinh don “Mo tép, Luu tép, Tép moi”. Dé lam viée voi mot “Tép
hinh ddc diém” da duoc luu vao tép (khudn thie <.bkp’) ta kich
chudt vao trinh don “Md tép” va chon tép dé mo. Kich chudt vao
trinh don “Tép mdi” s& x6a hét thong tin trong b nhé lam viée cua
“Tép hinh dac diém” hién hanh. Kich chudt vao trinh don “Luu
t€p” ta co thé luu “Tép hinh dac diém” hién hanh vao tép khuon
thire “.bkp’.

Khi 1am viéc vai mot “Tép hinh dac diém”, ta tich chon nut
“Duyét” dé vao ché do chinh sira céac cdp “Dic diém - Tén t€p
hinh” da co. O ché do nay ta ding nut ting giam dé duyét danh
sach cac cip “Dic diém - Tén tép hinh”. Trong khi duyét ta c6 thé
x0a cdp “Pac diém - Tén tép hinh” hién hanh c6 s thu tu 1a s6
trén nut ting giam bang viée kich chudt vao niit “X6a”. Ta ciing ¢6
thé sira dc diém hodc mo tép hinh méi cho cip “Pac diém - Tén
tép hinh” hién hanh, sau do6 kich chudt vao nut “Stra” aé cép nhat.
Pé luu nhimg thay doi ciia tép hién hanh ta kich chuét 1én trinh
don “Luu tép”.
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Dé thém cip “Dic diém - Tén tép hinh” méi vao “Tép hinh
dac diém” hién hanh ta bo tich nit chon “Duyét”, khi do nut 1énh
“Thém” ¢6 hiéu luc. Khi do ta ¢ thé 20 hodc kich chon mét déc
diém tir hop “Danh sach dac diém” va mg chon mot tép hinh rdi
kich chudt 1én nat 1énh “Thém” dé nap cap “Pic diém - Tén t€p
hinh” vira tao vao “T¢p hinh dic diém” hién hanh.

Ngoai ra, dé tién cho nguoi dung, tén tép dang mé s& dugc hién
thi trong mat trinh don “Tép dang mo™.

3.2. Két qua bo sung tinh ning hién thi hinh dnh cdc dic
diem trong hop thogi dinh logi bang khoa so da truy

Hinh 7 12 hop thoai dinh loai bf?mg khoa s6 da truy da duogc thiét
ké lai dé hién thi hinh anh minh hoa dic diém. Méi truong hién
thi hinh anh 1a déi tuong trinh duyét web (webbrowser) duge dat
trong khung hinh anh ¢ bén phai hp thoai.

5K BioKeys - Tra cU/Binh logi bing knoa da ruy. - o x

Cic dic diém con lai: 0 Mo tép hinh dac diém

L

Cic dic didm @3 chon: 0

Mo | Tép khiGa

I~ Chiloc tir dit liéu dwgc chon Cancel |

Hinh 7. Hop thoai dinh loai bing khéa sé da truy ctia BIOKEYS sau
khi thiét ké lai.

Trudce khi tra ctru, dinh loai can kich chudt vao nat “Mo” ¢
goc dudi bén trai dé mo tép khoa sd da truy (t8p c6 phan mo rong
“ bki’), phan mém BIOKEY'S s& hién thi toan bo céc dic diém cia
khoa vao hop danh sach “Cac dic diém con lai” (hinh 8). Dong
thoi cling can kich chudt vao nat “Mo tép hinh dac diém” bén trén
khung hinh anh dé mo “Tép hinh dic diém”. Khi nguoi dung kich
chudt chon mot dic diém & hop “Céc dic diém con lai” hodc & hop
“Céc dic diém da chon” BIOKEYS dua vao thong tin trong “Tép
hinh dic diém” dé mo tép hinh ciia ddc diém va hién thi hinh do
1én khung hinh bén phai (hinh 9).

M tép hinh dic diém

o

Cac dac diém da chon: 0

Mé | Tép khoi Ericaceas bl

| Chiloc tir di liéu dwgc chon Cancel

Hinh 8. Hop thoai dinh loai bang khéa sb da truy ctia BIOKEYS sau
khi mé tép khoa.
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Hinh 9. Hop thoai dinh loai bang khéa sb da truy ctia BIOKEYS sau
khi chon dac diém.

3.3. Két qud bé sung tinh ning hién thi hinh dnh cic dic
diem trong hop thoai dinh loai bang khoa so lwong phan

Hinh 10 12 hop thoai dinh loai béng khoa sb ludng phan da dugce
thiét ké lai dé hién thi hinh anh minh hoa ddc diém. Mai truong
hién thi hinh anh 1a d6i twong trinh duyét web (webbrowser) duoc
dat trong khung hinh anh & bén phai hdp thoai.

84 Tracin/Binh loai bing khéa luang phin o x
M& tép khéa ludng phan  Luu khéa dudi dang vén ban  Tinh chi & Edicho cia khéa

Tén khoa: |

p dac diém hxdmg phi
& Thesis |
C Antithesis |

O

Céc taxon phit hop:

Hién thi dif iéu minh hoa két qua|  OK. MG tép hinh dac didm |

Hinh 10. Hop thoai dinh loai bing khéa s6 Iwéng phan clia BIOKEYS
sau khi thiét ké lai.

Khi tra ciru, truée hét can kich chudt vao nut “M¢ tép hinh
ddc diém” & phia dudi hop thoai dé mo “Tép hinh dic diém”
(ericaceae.bkp). Sau d6 kich chudt vao trinh don “M¢ tép khoa
ludng phan” dé md tép khoa s ludng phan (ericaceae.bkt), phan
mém BIOKEYS s& hién thi cdp dac diém dau tién (bao gf")m tat ca
céc taxon) ctia khoa vao céc hop “Thesis” va “Antithesis”. Dong
thoi phén mém cling hién thi hinh cua dic diém duoc chon ty dong
(hinh 11).

£ Tro ctu/Dinh logibéng khéa lusng phin o0 x
Mé tép khos luimg phin Luu khés dusi dang vin bin Tinh chi =8 Edicho cis khés

Tén ki [Kis6a 56 uong phin dinh chi [GENUS] by Bricaceae. Eveme:

4p ddc diém hemg phi

© fhiesis[Bao phan2 6

© Autithesis [Bao phin 4 6

<el

Cac taxon phi hop:
Gokdiantins
| Monotropastrum

Céc d4c diém da chon:

Bao phan2 &

Hién thi di igu minh hoa két qua|  OK Mo tép hinh dgc didm |

Hinh 11. Hop thoai dinh loai bing khoa s6 Iwéng phan sau khi mé tép
khoa va tép hinh dic diém.



Khi nguoi dung kich chudt chon dac diém “Thesis” hodc
“Antithesis” BIOKEYS ciing hién thi hinh dnh minh hoa dac
diém do6 nhu trén.

4. Ban luan

Nhu vy, viéc bo sung tinh nang hién thi hinh anh ddc diém
trong hop thoai dugc thuc hién thong qua viée bo sung d6i tuong
hién thi hinh anh trong cc hop thoai dinh loai va tao tép thong
tin vé t&p hinh anh cua timg déc diém phan loai (“Tép hinh déc
diém”). Viéc tao “Tép hinh dac diém” dugce thuc hién thong qua
hop thoai “Tao tép hinh dic diém”. Viéc thiét ké cac dbi tuong
trén cac hdp thoai thuc chit 1a viéc chon va sép xép cac dbi
tuong co san trong thu vién céc dbi tuong nhin théy duoc cua
DELPHI. Viéc lap trinh cho hoat dgng cua céc déi tuong trén cac
hop thoai la viét ma Pascal cho cac sy kién cua chung.

Do céc dic diém phan loai mang tinh chuyén moén sau, viéc
tao ra “Tép hinh dic diém” can dén su dong gop cua chuyén
gia phan loai dé dam bao hinh anh thé hién chuén xéac dic diém
phan loai trong tmg. Dé sir dung tinh ning mai, trude khi thue
hién dinh loai cin m¢ “Tép hinh dic diém” ciia khoa phéan loai
duogc su dung.

Khi BIOKEYS doc mgt “Té¢p hinh dic diém”, thong tin vé
cac dac diém va cac "Tép hinh dic diém” tuong ung dugc luu
trong bo nhé lam viéc dudi dang mang cac ban ghi, mdi ban
ghi gom 2 truong kiéu chudi ky tu 1a tén tép hinh anh va dic
diém phan loai twong tmg. M&i khi ngudi ding kich chudt 1én
mot ddc diém khoa sb da truy hodc mdi khi mot dic diém khoa
s6 ludng phan dugc lya chon (khi lam vigc véi khoa s6 ludng
phan), BIOKEYS tra thong tin trong “Tép hinh dic diém” va mé
t&p hinh anh twong ung trong hop thoai. Nhu vay, mot “Tép hinh
dac diém” c6 thé phuc vu nhidu khoa sb phan loai, ca khoa s6 da
truy va ludng phéan, néu nd chira thong tin vé tép hinh anh ciia tat
ca cac dic diém trong cac khoa phan loai do.

Khi su dung cac “Tép hinh déc diém” do nguoi dung tu tao
ra, tép ndy va cac tép hinh anh da dugc dwa tén vao tp ndy can
duoc tap hop vao thu muc con CharPict cua thu myc cai dat
BIOKEYS.

Tinh ndng méi nay cia BIOKEYS c6 thé dugc tng dung
trong cong tac dao tao. Voi tinh nang nay cac gido vién, giang
vién c6 thé sir dung BIOKEY'S nhu mét cong cu giang day hitu
hi¢u: gido vién, giang vién chuén bi cac t&p hinh anh va tao “T¢p
hinh dic diém” cho hoc sinh st dung céc khoa phan loai hién co
dé hoc tap, tra cuu.

5. Két luan

Tinh nang hién thi hinh anh cac dic diém trong cac hdp thoai
dinh loai bang khoa da truy va hop thoai dinh loai bang khoa so
ludng phan da duogc bo sung.
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“Tép hinh dac diém” sir dung cho tinh nang nay co thé duoc
tao ra trong hdp thoai “Tao t€p hinh dac diém”.

Vi viée bd sung tinh ning nay, nguoi ding BIOKEYS c¢6
thé dugce hd tro trong vi¢c xac dinh déc diém ctia mau can dinh
loai néu dung khoa s6 dinh loai da c6 “Tép hinh dac diém”, gop
phﬁn tao diéu kién thuan loi trong viéc xac dinh tén khoa hoc cta
cac loai sinh vat.
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Nghién ciru qua trinh trich ly siéu 4m ham lrgng tong phenolic, flavonoid
va hoat tinh chong oxy hoa tir 14 cy day thia canh (Gymnema sylvestre)
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Tém tit:

Nghién ciru thye hién nhim ning cao hi¢u suit thu hdi ham hrgng téng phenolic (TPC), flavonoid (TFC) va hoat tinh
chdng dxy hoéa tir 1a ciy day thia canh (Gymnema sylvestre) bang phwong phap dap @ing bé mit (response surface
methodology - RSM). Thi nghiém dwgrc bo tri theo phuwong phap Box - Benhken; xay dung diéu Kién trich ly tdi wu
ham lwgng TPC (Y,, %), TFC (Y,, %) va hoat tinh chdng 6 oxy hoa (Y, %) voi 4 yéu t6 12 nhiét d9 trich ly (X,), thoi
gian siéu am (X)), nong do dung moi ethanol (X,) va cong suit siéu Am (X)) Két qua cho thay, diéu kién tdi wu hoa
qua trinh trlch ly siéu Am dé thu dugc ham lu’()’ng cac hop chit c6 hoat tinh s1nh hoc cao nhit1a & 62°C, thoi gian siéu
am 50 phiit, nong dd dung mdi 55% va cong suit siéu 4m 1a 300 W. Véi diéu kién nay, ham hrong TPC dat 21,2+0,5
mg GAE/g, TFC 8,2+0,15 mg CE/g va hoat tinh chdng 6xy héa dat 72,5+0,5%.

Tir khéa: flavonoid, Gymnema sylvestre, hoat tinh chong dxy héa, phenolic, phwong phap dip vng bé mit, trich ly

siéu am.
Chi s6 phén logi: 1.4

1. Dt van de

Day thia canh thudc chi Loa ti (Gymnema) ho Trac dao
(Apocynaceae), con dugc goi la Loa ti rimg. Higén nay, chi
Gymnema dugc trong phd bién trén thé gidi véi muc dich
chinh 1a chita bénh tiéu duong. Trén thé gidi, day thia canh
con duge goi voi cac tén goi khac nhau nhu: Diabeticin (An
D9), Sugarest (My) hay Glucos care (Singapore)... Loai cay
nay dugc tim thiy dau tién ¢ An D va phat trién nhidu nhat
& thung liing Paltacot mién trung nam nudc nay. Ngoai ra,
chiing con duge phan bd nhiéu & Trung Quéc, Indonesia va
Viét Nam [1, 2]. Cac bd phan trén mét dét cua day thia canh
déu co thé dung lam thudc [3]. Day thia canh gdm c6 2 loai
la 14 to va nhd, trong do loai 14 to c6 tac dung dugc ly tdt
hon loai 14 nhé. Theo dan gian, day thia canh 1a loai cay co
gia tri dugc liéu cao va dugc dung dé chira bénh tiéu duong,
tang huyét ap, 1di loan chuyén hoa lipid..., vi vay loai cay
nay dugc trong nhiéu & nudc ta.

Hién nay, c6 nhidu cong trinh trén thé giéi cong bd vé
hoat tinh sinh hoc ctia day thia canh nhu: kha nang ha duong
huyét, chdng viém loét, khang khuan ciing kha ning chdng
oxy hoa, di Gmg... Nhidu nha khoa hoc trén thé gidi dd cong
bd vé thanh phan hoa hoc trong cdy ddy thia canh gém
cac chat nhu flavone, alcaloid, acid formic, chlorophylls,
anthraquinone, hentri-acontane, pentatriacontane, resins,
phytin, d-quercitol, acid tartaric, acid butyric, lupeol,
saponin [4-8]. O Viét Nam, cac nha khoa hoc ciing tap trung
nghién ctru nhiéu vé thanh phan hoéa hoc va hoat tinh sinh

“Tac gia lién hé: Email: nguyentanthanh@vinhuni.edu.vn
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hoc tir cdy day thia canh, tuy nhién nghién ctru sdu vé qua
trinh tach chiét cac hoat chit chong 6xy hoa tir loai cay nay
con nhiéu han ché. Nghién ctru nay tap trung vao viéc xac
dinh thong s trich ly t6i wu ¢ sy hd trg cua song siéu am
nhiam nang cao ham lugng cac hop chét co hoat tinh chdng
Oxy hoa tur 14 cay day thia canh.

2. Déi tuong va phuong phap nghién ciiu
2.1. Péi twong

La cay déy thia canh dugc thu tai viing dém Vuon qubc
gia PU Mt (tinh Nghé An). Mau duoc dinh danh boi Vién
Sinh thai va Tai nguyén Sinh vat, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam. Mau nguyén liéu sau khi sdy duoc
nghién nhé va bao quan & -20°C trude khi tién hanh cac
nghién ctru tiép theo.

2.2. Phwong phap nghién ciru

Trich ly siéu am: Mbi thi nghiém can 10 g mau cho vao
binh tam giac thé tich 500 ml, thém dung méi véi ty 1é cho
truge theo phuong phéap b tri thi nghiém téi wu. Cho binh
vao thiét bi siéu am CYF-TES600N-4S (Pai Loan), diéu
chinh cong suat song siéu am theo cac didu kién thi nghiém.
Tién hanh trich ly theo thoi gian dinh trudc. Sau khi két
thiic qua trinh trich ly, dich duoc loc qua gidy loc va dua di
phan tich.

Xac dinh ham lwong TPC: Ham lugng TPC tir dich chiét
14 cay day thia canh duoc x4c dinh theo phuong phap Folin-
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Abstract:

The study on ultrasonic extraction conditions aims to
improve the yield of total phenolic content, total flavonoid
content, and antioxidant activity from the leaves
of Gymnema sylvestre by response surface methodology
(RSM). The experimental arrangement according to the
Box - Benhken method, the optimal extraction conditions
were established for total phenolic content (Y,, %),
total flavonoid content (Y,, %), and antioxidant activity
(Y, %), with four factors, are extraction temperature
(X,) ultrasonic time (X,) concentration of ethanol solvent
(X,), and ultrasonic power (X ). According to the model,
the optimal conditions for ultrasonic extraction to obtain
the highest content of biologically active compounds
are extraction temperature of 62°C, ultrasonic time
of 50 minutes, solvent concentration of 55%, and
ultrasonic power is 300 W. Under this condition, the
total phenolic content was 21.2+0.5 mg GAE/g, the total
flavonoid content was 8.2+0.15 mg CE/g, and the highest
antioxidant activity was 72.5+0.5%.

Keywords: antioxidant activity, flavonoid, Gymnema sylvestre,
phenolic, response surface methodology, ultrasonic
extraction.

Classification number: 1.4
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Ciocalteu [9]. Hat 1 ml dich mAu pha loang, thém 5 ml
thudc thir Folin-Ciocalteu 10% va lic déu, sau 3 phut tiép
tuc thém 4 ml dung dich Na,CO, 7,5%, lic déu va dé yén 1h
trong bong t6i, sau do tién hanh so mau ¢ budc song 765 nm
bang may do quang phd Agilent 8453.

Xac dinh ham lwong TFC: Ham lugng TFC tur dich
chiét 14 cdy day thia canh duoc x4c dinh theo phuong phép
Al-flavonoid [10]. Do d6 hap thu ¢ budc song 510 nm, ding
chat chuén 1a catechin. Mot phan dich chiét (1 ml) hodc
dung dich catechin chuan duoc thém vao binh dinh mirc
10 ml chira 4 ml H,O. Sau d6, thém 0,3 ml NaNO, 5%, 5
phut sau thém 0,3 ml dung dich AICI, 10%; sau 6 phut cho
thém 2 ml NaOH 1 M va dinh murc den thé tich 10 ml bang
nuée cat. Dung dich duoc tron déu va do hip thu duoc do
& bude séng 510 nm biang may do quang phd Agilent 8453.

Xdc dinh hoat tinh chong 6xy héa theo kha néng khir goc
tw do DPPH: Dich chiét 14 cdy day thia canh duoc dénh gia
hoat tinh chdng 6xy hoa thong qua xac dinh kha nang khir
gbc tu do DPPH theo phuong phap cua H.Y. Fu va cs (2002)
[11]. Lay khoang 20 dén 140 pl dich chiét pha v&i nude cat
dé hdn hop dich dat thé tich 3 ml. Sau do, thém 1 ml dung
dich DPPH 0,2 mM, lic déu va dé yén trong bong tdi 30
phut. Do hip thu quang hoc duge do ¢ bude song 517 nm
bang may Agilent 8453.

Kha nang khtr gc tw do DPPH duge xac dinh theo cong
thire sau:

DPPH (%) = 100 x (Abs_- Abs )/Abs,

trong d6 Abs: do hép thu quang hoc cua mAu tring khong
chua dich chlet Abs : do hép thu quang hoc ciia miu co
chira dich chiét.

B6 tri thi nghiém va t6i wu héa diéu kién sdy: Lya chon
RSM dé t6i uu hoa diéu kién trich ly siéu 4m ham luong
TPC, TFC va hoat tinh chdng 6xy hoa tir 14 cy déy thia
canh. Bbn thong s6 dugc nghién ctru trong qua trinh trich
ly bao gdm: nhiét do (X)), thoi gian siéu am (X,), nong do
dung mdi ethanol (X,) va cong sudt siéu 4m (X,)- Cac thi
nghiém dugc bé tri theo phuong phap Box - Benhken, gom
27 thi nghiém véi 3 thi nghiém & tAm. Mdi thi nghiém dugc
tién hanh 3 lan va lay két qua trung binh. M6 hinh toan hoc
mo ta anh huong clia cac bién doc 1ap ddi v6i bién phu thudc
¢6 dang ham da thirc bac hai tong quat nhu sau:

Y = ,Bo-i-zl 1B X; +Z 1ﬁuX +ZZL<]BUXX

trongdo'Y: bién phu thudc (hammyc tiéu); X, X blen mahoda
(bién doc lap) anh huong dén Y; By B> B;: cac hé s6 hoi quy.

3. Két qua va ban luan
3.1. Thiét lip mé hinh

St dung phin mém Design-Expert®, phién ban 7.0 dé
danh gia 4nh hudng cta cac thong sO quan trong cua qua
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trinh trich ly dén ham lugng TPC, TFC va hoat tinh chdng
oxy hoa tir 14 ciy day thia canh. Cac thong s dugc mé hoa
theo cdc mtrc nhu ¢ bang 1.

Bang 1. Bang ma héa cua cac bién déc lap.

Cac mirc ma hoa

Cic bién doc lap Ponvi Ky hi¢u 4 ) o
Nhiét d¢ trich Iy °C X, 50 60 70
Thoi gian siéu am phut X, 30 45 60
Néng d¢ dung méi ethanol % X, 40 55 70
Cong suét sidu 4m W X, 200 300 400

Céc thi nghiém duoc thyc hién véi thong s6 ty 16 nguyén
liéu/dung moi trich ly 1a 1/30 g/ml. Phuong 4n b6 tri va két
qua thi nghiém duoc thé hién ¢ bang 2.

Bang 2. Thiét ké thi nghiém va két qua.

Y, = 22,88 + 1,15X, + 141X, - 1,78X, + 1,70X, -
043X X, - 1,06X X, + 168X X, - 0,92X X, - 0,53X,X, +
0,67X,X, - 3,35X 2 - 2,29X - 181X 2- 1,38X 2

Y,=8,18+0,66X,+0,68X, - 0,67X, +0,86X, - 0,22X X,
- 0,40X X, + 0,42X X, - 0,64X,X, - 0,22X,X, + 0,38X,X, -
1,28X 2 - 0,95X,2- 1,26X 2- 0,76X 2

Y, = 7426 + 0,56X, + 0,67X, + 097X, - 1,04X, -
0,69X X, - 0,22X X, + 0,15X X, + 0,66X,X, + 0,5X X, -
0,89X,X, - 0,47X 2 - 0,86X - 1,55X 2- 1,10X 2

Két qua phan tich ANOVA m6 hinh bac 2 cua Y, Y,
va Y, dugc danh gia bang cdc gia tri F, p va R? twong tmg
(bang 3). Gia triF cua Y, Y,, Y, lan lugt 1a 17,76, 45,08 va
7,81 déu thoa man dicu kién p<0,05, di€u nay cho thay cac
mb hinh hoan toan ¢6 y nghia thong ké véi do tin cay cao
(p<0,0005).

Bang 3. Két qua phan tich hdi quy ham Iwong TPC, TFC va

X, X, X, X ﬁ?;ﬂwg ?;?;qug Hosttimh hoat tinh chéng 6xy héa.
nghifm () @hit) (%) (W) ‘ : - chongduyhia
(mgGAE/lg) (mgCElg)  Y,(%) . Y, (TPC) Y, (TFC) Y, (Yield)
1 L 0 0 1826 6,34 73,29 g GidwiF  Gidtip  GidwiF  Gidtip  GidtiF  Gidtrip
2 o 0 LB 7,64 71 Méhinh 17,76 <0,0001 45,08 <0,0001 781 0,0005
¢ v U L L B 7,57 1 X, 1931 00009 7659 <0000 728 0,194
4 Lo b 0 16¥ g B8 X, 2893 0002 8274 <0000 1030 00075
5 o A v 0 e 52 7L70 X, 4648 <0001 973 <0001 2150 00006
6 L ! 0 1% 52 74,08 X, 42,03 <0,0001 13221 <0,0001 25,12 0,0003
! 0 0 11586 471 7338 XX, 091 03588 2,74 01235 362 0,0812
s 0 1 0 L o il 1 XX, 5,49 0,0371 9,74 0,0089 0,39 0,5449
9 0 0 4 2129 6,34 70,53
0 Lo . 1w 1 408 XX, 13,74 00030 1035 00074 0,17 0,6852
| e 1 R e a1 XX, 408 00664 2431 00003 331 0,0937
b - | o e e XX, 137 02650 287 01159 194 0,1893
" T ; ST 654 B XX, 2,18 01651 868 0012 604 0,0302
% 00 ] 1 154 406 T4l X? 72,76 <0,0001 12958 <0001 228 0,1571
T 0 0 0 0 06 79 741 & 34,02 <0,0001 70,80 <0,0001 7,60 0,0174
16 L 1 0 0 I 617 7339 & 21,25 00006 12606  <0,0001 24,67 0,0003
17 1 1 0 0 18,50 717 73,64 Xf 12,28 0,0043 4521 <0,0001 12,28 0,0044
18 0 0 0 0 2431 8,43 741 Lack of fit 0,33 0,9085" 1,14 0,5536™ 16,17 0,0596"
19 10 10 208 748 72,79 R 0,9540 09813 0.9011
20 10 0 -1 16,26 522 73,40 NS: khong cé y nghia.
a 0 40 16B 512 7167 3.2. Phan tich cic bé mt ddp ving
i f)l 01 2 ((: ?;?i iig ;22 Dua vao m6 hinh da thic béc 2 thuc qghiém,‘ dir li‘éu
2 A 4 0 o 17 016 nghi'én ciru duge phén tich bang RSM bang phan mém
% 0 1 g 0 17’51 5’19 70’41 Dgs;gn-]?xpﬂert 7.0. Céc ;[rucAX vayY C}ia kié mat dép ﬁng bz}
’ ' ’ chiéu dai dién cho hai yéu t0, truc Z la mét trong cac chi so
29 U U [ [ el danh gia 1a ham luong TPC, TFC va hoat tinh chdng 6xy
27 40 0 1172 5,68 70,49 héa.

Tir cac phan tich hoi quy tuyén tinh ciia 27 thi nghiém da
xdy dung dugc phuong trinh hdi quy bac hai ctia ham luong
TPC, TFC va hoat tinh chéng 6xy hoa nhu sau:
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Phan tich bé mat dap vung cua ham lwong TPC: Anh
hudng cua cac yéu to6 dén qua trinh trich ly si€u &m ham
lugng TPC tur 14 cdy day thia canh dugc thé hién ¢ hinh 1



va bang 3. Két qua hinh 1A va bang 3 cho thdy, anh huong
tuong tic cta nhiét do va thoi gian siéu am dén qua trinh
trich ly ham lugng TPC khi nong do ethanol va cong suat
siéu am duoc giir 6n dinh tai tim (ndng do ethanol 55% va
cong suit siéu am 300 W). Hai yéu t6 nay anh hudng co ¥
nghia dén ham lugng TPC thu duoc (p<0,05). Tuong tac
ctia yéu to nhiét do va thoi gian siéu am 1a xap xi nhu nhau
dén qua trinh trich ly. Him lugng TPC ting dan khi nhiét o
tang tur 50 dén 63°C, khi nhiét do tiép tuc tang thi ham luong
TPC ¢6 xu huéng giam dan, ham lwong TPC dat cao nhét

Khoa hoc Tu nhién | Héa hoc

khi nhiét do trich ly nam trong khoang 60 dén 65°C. Tuong
tu nhu véy, khi thoi gian siéu 4m ting tir 30 dén 52 phut thi
ham lugng TPC tang, khi thoi gian siéu am tiép tuc tang tir
52 dén 60 phut thi ham lugng TPC giam. Xu huéng nay ciing
gidng nhu trong nghién ciru caa H.Z. Li va cs (2016) [12].

Két qua hinh 1F va bang 3 cho thiy, anh huéng cua cong
suét siéu am va ndng d6 dung moi dén ham lugng TPC khi
nhiét d6 va thoi gian siéu am gitr & muc tim. Anh hudng
tuong tac ctia 2 yéu té ndy c6 y nghia dén qua trinh trich
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Hinh 1. B& mat dap trng ham lwgng TPC cuia qua trinh trich ly dich chiét tir 14 cay day thia canh.
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rich ly dich chiét tir 14 cay day thia canh.
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ly (p<0,05). Cong suit siéu am tang thi ham luong TPC
tang, ham lugng TPC cao nhat khi cong sudt siéu 4m nam
trong khoang 300-400 W. Nguoc lai, khi ndng d6 dung moi
ethanol tang thi ham luong TPC lai ¢6 xu hudng gidm, ham
lugng TPC cao nhat khi ndng dé dung méi nay nim trong
khoang 40-50%.

Phan tich bé mat dap img cia ham lwong TFC: Anh
huong cua cac yéu té dén qua trinh trich ly ham lugng TFC
tir 14 cdy day thia canh dwoc thé hién & hinh 2 va bang 3.
Twong tu nhu phan tich bé mat dap mg ctia qua trinh trich
ly ham lugng TPC (hinh 1), ham luong TFC cao nhét khi
cac yéu t6 nhiét do nam trong khoang 60-68°C, thoi gian
48-55 phiit, ndng do ethanol trong khoang 40-55% va cong
suét siéu am tir 300 dén 380 W.

3.3. Phan tich bé mdt ddp tng ciia hoat tinh chéng
oxy hoa

Hinh 3 thé hién bé mat dap ing ctia ham muyc tiéu hoat
tinh chong 6xy héa, trong d6 hinh 3A thé hién anh huong
tuong tac cia hai yéu té nhiét d6 va thoi gian siéu am dén
hoat tinh chdng 6xy hoa trong dich chiét tir 14 cay day thia
canh. Thoi gian siéu 4m tang thi hoat tinh chng 6xy hoa
tang va dat gia tri cao nhat khi thoi gian nam trong khoang
52-60 phut. Tuong tu, khi nhiét d¢ trich ly ting thi hoat
tinh chdng 6xy hoa ciing ting 1én va dat gi4 tri cao nht khi
nhiét d6 ndm trong khoang 65-70°C. Hinh 3F biéu dién anh

hudng cua cong sudt siéu am va nong do ethanol dén kha
ning chdng 6xy hoa cia dich chiét. Cong suit siéu am ting
tir 200 dén 300 W thi hoat tinh chéng 6xy hoa ting, khi cong
suét siéu 4m tang tir 300 dén 400 W thi hoat tinh chéng 6xy
hoa giam. Nong do ethanol ting thi kha ning chong 6xy hoa
tang, kha ning chéng 6xy hoa cao nhat khi ndng do ethanol
nam trong khoang 55-70%.

3.4. Téi wu héa mo hinh

Thuc nghiém téi wu héa trén phan mém Design-Expert®
7.0 qua trinh trich ly siéu 4m 14 cdy day thia canh nham thu
dugc ham lugng TPC, TFC va hoat tinh chdng 6xy héa cao
nhat cho két qua nhu sau: nhiét d¢ trich ly 1a 62,17°C, thoi
gian si€u am 49,42 pht, néng dd dung méi la 54,56% va
cong suét siéu 4m 1a 304,71 W. Vi didu kién nay thi ham
luwong TPC dy doan thu dugc 1a 23,32 mg GAE/g, TFC 8,43
mg CE/g va hoat tinh chong 6xy hoa 1a 74,37%.

Dé phu hop véi cac thong sd cong nghé cua thiét bi,
tién hanh thuc nghiém lai mé hinh t5i wu tai cac thong so:
nhiét do trich ly 62°C, thoi gian siéu am 50 phut, n6ng do
dung méi 55% va cong suit sidu am 300 W, két qua thu
dugc nhu sau: ham luong TPC 1a 21,240,5 mg GAE/g, ham
lwong TFC 8,2+0,15 mg CE/g va hoat tinh chdng 6xy hoa
14 72,5+0,5% (bang 4). Két qua thi nghiém lai cho thay quy
trinh trich ly phu hop véi gia tri toi uvu ciia mé hinh.
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Bang 4. Két qua trich ly siéu am dich chiét cay day thia canh
theo diéu kién ti wu (n=3).

Piu kign tbi wu Cichim i r it
X X, X, X, myctiéu  thyenghigm  dy dodn
Y, 21,240,5 2332
62C  S0phit 5%  300W Y, 8,2:0,15 843
Y 72,540,5 7437

4. Két luan

Két qua nghién ctru da t6i wu hoa dugc qua trinh trich ly
siéu 4m nham thu dugc ham luong TPC, TFC va hoat tinh
chdng 6xy hoa dat gia tri cao nhat bang RSM. Céac thong sd
tdi vu cua qua trinh da thu duogc la: nhiét d6 trich ly & 62°C,
thoi gian siéu am 50 phit, ndng do dung mdi 55% va cong
suét siéu 4m 300 W, khi d6 ham lugng TPC cao nhét dat
21,240,5 mg GAE/g, TFC dat 8,2+0,15 mg CE/g va hoat
tinh chong 6xy dat hoa cao nhét 1a 72,5+0,5%.
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Dic diém hinh théi gioi tinh loai ¢ cuong Lethocerus indicus
(Lepeletier et Serville, 1825) (Hemiptera: Belostomatidae) tai Lao

Sakkouna Phommavongsa'2, Nguyén Phan Hoang Anh"3, Vii Quang Manh"*
'"Truong Pai hoc Sgrpham Ha Noi, 136 Xudn Thuy, phuwong Dich Vong Hdau, qudn Céu Gid)}, Ha Néi, Viét Nam
’B¢ Gido duc va Thé thao Cong hoa Ddn chi Nhdn ddn Lao, 1 Lan Chang, phuwong Xiéng Nang, Viéng Chan, Lao
3Truwong Pai hoc Nguyén Tdt Thanh, 3004 Nguyén Tat Thanh, phuong 13, qudn 4, TP Ho Chi Minh, Viét Nam

Ngay nhén bai 16/5/2022; ngay chuyén phan bién 20/5/2022; ngay nhan phan bién 10/6/2022; ngay chip nhan ding 14/6/2022

Tom tit:

Nghién ciru dic diém hinh thai ciia loai ca cuéng (Lethocerus indicus) duwgc thu bat tai Lao, thuc hién tai Trung tim Nghién c1ru
Giao duc Da dang Sinh hoc (Tru’(fng Dai hoc Sw pham Ha N01) trong nam 2021-2022. Khong ghi nhan 6 su sai khac dic biét vé
hinh thai va mau sic co thé theo gidi tinh & ca cuong. Co thé ca cuong cai thlro'ng 16n hon ca cuong duc, twong rng kich thwéc
78,64+3,28 va 71,31+4,43 mm. Sai khac hmh thai gidi tinh ghi nhén thay & cau trac o quan sinh dyc cia ching. Co quan sinh duc
cai la gonapophysis dang dai, manh va mém. Co quan giao ph01 duc c6 gai giao ciu diverticulum, chia hai nhanh paramere nim
song song, theo bé dai co thé, tao méc cong vao trong ¢ dinh. Ty 1€ giira chiéu dai va chiéu rong cia dot bung cudi la dac diém dé
nhin biét nhét gop phan phan biét gidi tinh ¢ ca cuong, cé gia tri twong wng ¢ ca thé dwe va cai la 1,06 va 1,00.

Tir khod: bio ton da dang sinh hoc, ca cudng Lethocerus indicus, con tring nwéc tai Lao, dic diém hinh thai gi6i tinh, phat trién
bén virng, Sach dé Viét Nam.

Chi 56 phén loai: 1.6

Morphological sexual characteristics of the giant water bug Lethocerus indicus
(Lepeletier et Serville, 1825) (Hemiptera: Belostomatidae) in Lao PDR

Sakkouna Phommavongsa'-2, Phan Hoang Anh Nguyen’ 3, Quang Manh Vu'*

'Hanoi National University of Education, Vietnam, 136 Xuan Thuy Street, Dich Vong Hau Ward, Cau Giay District, Hanoi, Vietnam
’Ministry of Education and Sport, Lao PDR, 1 Lan Chang Street, Xieng Nang Ward, Vientiane, Lao
*Nguyen Tat Thanh University, 3004 Nguyen Tat Thanh Street, Ward 13, District 4, Ho Chi Minh City, Vietnam
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Abstract:

Studies on morphological sexual systematical characteristics of the giant water bug Lethocerus indicus were carried out throughout
Lao PDR, conducted in the Centre for Biodiversity Resources Education and Development, Hanoi National University of Education,
period 2021-2022. It is not recorded a special sexual difference in morphological characteristics and colour of the giant water bug.
The male’s body measurements are smaller than those of the female, 78.64+3.28 and 71.31+4.43 mm, respectively. Differences in
sex morphology were observed in their genital structure. The female sex organ is the long, slender, and soft gonapophysis. The
male mating organ has a diverticulum, which divides into two parallel paramere branches along the length of the body, forming an
inward curved hook at the apex. The proportion between the length and width of the last abdomen segment is the most recognisable
feature that contributes to sex discrimination in giant water bug with values of 1.06 and 1.00 respectively in males and females.

Keywords: aquatic insects in Lao PDR, biodiversity conservation, giant water bug Lethocerus indicus, morphological sexual characteristics,
sustainable development, Vietnam Red Data Book.

Classification number: 1.6

1. Dat van de (Hemiptera) [1, 2]. Sinh canh sdng wa thich cua loai ca cudng la

Ca cubng 1 loai con tring thuy sinh véi kich thuée lon, rudng lGa, ngoai ra chling con cu trd tai nhiing sinh canh ao, ho voi
thudc ho chan boi (Belostomatidae), lién ho ba trau (Nepoidae), ~ dong nudc chay cham [3, 4]. Loai nay thu hut cac nha khoa hoc boi
trong phan b rau kin (Cryptocerata) ctia bo con trung canh ntta  nhiing tap tinh rat doc dao, dac biét 1a tap tinh bat va an mai, cling

“Tac gia lién hé: Email: vgmanh@hnue.edu.vn
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nhur tp tinh sinh san (bao gom: dan duy, hon ph01 dé trimg, cham
s6c con non) [5-8]. O ngoai ty nhién, ca cuong rt nhay cam voi sy
thay di ciia méi truong nude, chiung duge danh gi4 nhw mot nhan
t6 chi thi sinh hoc vé moéi truong tai sinh canh do, déng thoi ca
cudng 1a mot mat xich quan trong trong chudi thie in [9, 10]. Tap
tinh cua loai ca cubng khong chi thu hut cac nha khoa hoc nghién
ciru ma con 13 tai ligu it ich dé phit trién mon sinh vt, tap tinh
hoc trong gi4o duc [11]. Tai Lao va mot sd qubc gia trén thé gidi,
ca cuong 1a mot loai thirc an dinh dudng, gia vi truyén thong quy
hiém, ¢6 gi4 tri cao, tir 46 xay dung cac mo hinh trang trai gdy nudi
quy md ho gia dinh [12-15].

Theo nghién ctru ciia P.J.P. Goodwyn (2006) [16] vé phan ho
Lethocerinae, trong d6 Lethocerinae dugc chia thanh 3 gidng:
Lethocerus Mayr (1853); Kirkaldyia Montadon (1909) va Benacus
Stal (1861). Su phan chia nay dya trén nhiing dac diém dinh loai
cua chan, anten, bung, co quan sinh duc duc va cai cua ca cuéng
truong thanh. Tu thoi diém nay, nhan xét vé mit phan loai hoc ctia
Belostomatidae cho dén ngay nay van dugc nhiéu nha khoa hoc
trén thé gi6i chap nhan va st dung rong réi trong hé thong phan
loai ngay cang hoan thién va bd sung cac lodi méi vao hé thong
hang nam [16]. O Viét Nam, dic diém hinh thai gioi tinh cua ca
cubng di dugc nghién ctru boi mot sd nha khoa hoc [17-21].

Quan thé ca cudng tw nhién hién dang suy giam nghiém trong
tai mot s6 quéc gia va chua th?iy ¢6 dau hiéu phuc hoi. O Viét Nam,
ca cuéng bi dua vao Danh luc d6 Viét Nam tir nam 1992 véi bac
phan loai R [22]. Ca cuéng duoc dua vao Danh luc do Nhat Ban tir
ndm 2000 va Han Qudc ndm 2006 [23, 24]. O Lao, ca cudng 1a loai
dong vat quy hiém can duoc bao ton va khai thac ¢6 hiéu qua [25].
2.Vt liéu va phuong phap nghién ciiu

2.1. Thoi gian, dia diém thu va méu vit nghién ciru

Quan thé ca cudng nghién ctru dugc thu bat trong thoi gian
nam 2020, tai Lao. Dia diém thu mau gém 3 mién: mién Béc (tinh
Xiéng Khoang), mién Trung (thi d6 Viéng Chan, tinh Viéng Chin,
BoLiKhamXay va SaVanhNaKhet); mién Nam (tinh SaLaVanh).
Dia diém va s6 lugng mau dwoc gidi thiéu chi tiét ¢ bang 1. Mau
vat duge bao quan va luu trit tai Trung tdm Nghién ctu Gido duc
Da dang Sinh hoc (Trudng Dai hoc Su pham Ha Ni).

Bang 1. S6 lwong va dic diém mau ca cudng nghién ctru.

STT  Noi thu miu Ci thé cai Ci thé due Téng

1 Tinh Xiéng Khoang 1 3 10

2 Thu d6 Viéng Chan 23 4 27

3 Tinh Viéng Chan 30 2 32

4 Tinh BoLiKhamXay 9 1 10

5 Tinh SaVanhNaKhet 75 25 100

6 Tinh SaLaVanh 10 0 10
Tong 154 35 189

KHOA
&CONGHN%CI:-IE

65(1) 1.2023

Khoa hoc Tu nhién | Khoa hoc su s6ng s

2.2. Diic diém hinh thdi phén logi ciia ca cuong

Céc chi tiéu s6 do vé hinh thai phan loai cia ca cudng truong
thanh thyc hién theo [11] dugc thé hién ¢ hinh 1.

Hinh 1. Mot sb dic diém hinh thai bén ngoai cta ca cudng. 1: rong
co thé qua canh; 2: rong co thé qua nguc; 3: dai co thé; 4: dau; 5: mét;
6: pronotum; 7: scutellum; 8: clavus - phan gbc ctrng clia canh; 9: corium
- phan riém mang clia canh.

Phan déau g6m hop so, anten, co quan miéng dang chich hut,
mit dang thang hay léch. Mét dugc goi 14 léch khi dudng mép
trong ctia hai mét tich xa nhau tir mot diém va khong chay song
song voi nhau; mét duoc goi 1 song song khi cac duong mép trong
ciia hai mét chay song song v6i nhau. Phan nguc va phu nguc v6i
tm lung va tim bung ciia cac d6t nguc, gdc hang, timg doi chan,
timg d6i canh nira & ngoai va canh mang ¢ trong. Phan bung voi
cac dot bung & mat bung, éng thg, cac dot cudi. Bo phan sinh dyc
va dic diém phan biét giira ca thé dyc va cai truong thanh (hinh 2).

Hinh 2. Cac mau ca cubng tai phong nghién ciru.
3. Két qua
3.1. Dic diém hinh thdi phan logi ca cuéng trwong thanh

Phan dau: Hai mat 16n, dang song song va duong mép phia
trong cua mit ¢6 khoang cach déu nhau. Phia cudi mét c6 riém
16ng to mong. Anten c6 4 d6t, dot roi rau va dét tru c6 phan ngon
kéo dai, uon cong nhu gong kim, dinh ctia 2 phan ndy gan bang
nhau. Voi hit rat phét trién, ¢6 3 dbt, d6t thtr nhét dai khoang 0,5
cm dét thir 2 dai hon dét thir 3.
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Phan ngye: Gom phan chan va phan canh.

Phan chan: Gém 3 d6i chén, cu tao rat dic trung va thich
nghi véi doi séng boi 1i, cach thirc bat, n moi ciia ching. Chan
c6 nhiéu 16ng xép thanh vién & hai ria bén ciia d6t ong, mdi doi
chén ¢6 hinh thai, ciu tao, dic trung chuyén hoa dam bao cho cac
chire nang khac nhau. Doi chan I ¢o phan dot dui co kich thude
16n khoé, chic chin thich nghi voi viée bat, quap chat, gitt mdi va
ning d co thé. DGt dng co tiét dién tron hon so véi cac chan con
lai. Chan I c6 mot vudt nhung khoé cing va séc, hoa van trén bé
mit chan tap trung thanh mot dai lién tuc & giira kéo dai dén tan dt
ong. Doi chan 11 dai hon doi chn I, céu tao det va manh, dot dui
kém phat trién so voi chan I. Hoa vin trén dot dui tap trung thanh
cdc van ndu den ngang qua d6t, mau sdc ciia hoa van c6 thé thay
d6i tuy timg ca thé, phan ria ciia dot dui co nhidu 16ng vang niu
min, hd trg cho hoat dong boi trong nude. Doi chan 1T dong vai trd
quan trong chu dao trong hoat dong boi trong nudce, nén hinh dang
be rong ngang nhu mai cheo. Dot dui, dbt ong kéo dai va det, dac
biét d6t ong rat phat trlen det ngang, to dan & cudi dbt. Pt ban det
va ng rong voi hai vudt sic ¢ tan cing. D01 v6i chan III tir dot dui
dén d6t ban hé thong 16ng & mép phat trién nhat trong 3 d6i chan.

Phéan canh: Hai doi canh co dang canh nira. Poi canh trude
chira hod kitin cimg goi 1a clavus, ¢ ot nguc gitta va 1am nhiém vy
bay va bao vé co thé, ¢6 chidu dai trung binh 55,92 mm. Canh sau
dang mang mong mém goi 14 corium & ddt ngyc sau.

Phan bung: 6 dot, mau nau sim, ¢6 kich thudc cang vé cudi
cang thon lai va 6 dinh hinh chir V chia lam hai nhanh ngén. TAm
bung hoi gb 1én vi vy khi ho hap phan bung c6 thé cing phong
1én hay xep xuong Dot bung cudi hep va hoi det, phla cubi vudt
nhon. Cau tric tm bung va dac biét 1a dot bung cudi la dic diém
quan trong, 1a bo phén sinh duc dé phan biét duc céi cua ching.
Tam bung ¢6 bng tho sau duoc chia 1am hai nhanh, vién 16ng kéo
dai dé ho hip va tich trir khi.

Khac biét hinh thdi ¢ ca cué'ng dyec va cdi truéng thanh

Kich thieée: Kich thude co thé con cai 1on, dai 78,64+3,28 mm,
rong 29,03+2,57 mm va trong lugng trung binh 1a 8,22+1,28 g,
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Hinh 3. Hinh thai mat Iwng (trai) va mat bung (phai)
cuia ca cudng cai (trén) va ca cudng dwc (dwei).
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ty 1& phan mang canh ngoai trung binh 14 0,17, ty 1¢ tAm bung
cudi trung binh 1,00. Kich thudc co thé con duc nho hon céi,
dai 71,31+4,43, rong 27,33+1,28 mm, trong luong trung binh la
5,81£0,99 g, ty 16 phan mang canh ngoai trung binh 13 0,16; ty I¢
tAm bung cu01 trung binh 1,05. Cac chi tiéu v¢ kich thude hinh thai
cua ca cubng cai truong thanh déu ¢6 xu hudng 16n hon so véi ca
cuong duc truong thanh (bang 2). Vé mat hinh thai bén ngoai cia
ca cudng céi s& c6 xu hudng to hon ca cudng duc (hinh 3).

Bang 2. Pic diém phan biét ca cuéng dwc va cai theo cac chi
tiéu vé kich thwéc hinh thai.

. n ; T4m bung
Chi Pronotum Chifudai Chifudai Chidudai Ty ¢ phin mang hiu mon
6 (mm) dotduil ddtduilll dbténg Il  canh ngodi :
Dai Rong
Buc 26,61 18,29 18,29 17,28 0,16 18,32 1832
Cai 2434 17,06 16,09 15,11 0,17 1731 16,31

Co quan sinh duc: Con cai chi co gonapophysis, con con dyc
o2 phan d6 1a paramere va diverticulum. B phan sinh duc céi
gorn mang sinh duc cai (gonapophysis) ¢6 chirc nang giao phdi va
de trimg. Gonapophysis ¢6 cau trac kep, 1a doi 6 bng nho, thudn dai,
gdp vao phia trong, bao ldy tim van m¢ (valve). Valve 1a cau triic
dugc bién doi tir dot bung VIIL, bj tach doi boi khe mo hep. Phan
tiép ndi ciia valve 1a cudi cua dot bung - chop non hdu mén (anal
cone) (hinh 4).

Gonapophysis
Paramere

Diverticulum

Hinh 4. Co quan sinh duc cta ca cuéng cai va dwec.

Ban luan

Ca cuong cdi: So sanh két qua ndy voi nghién ciru cia Vi
Quang Manh va Lé Thi Bich Lam (2012) [17] buoc dau nhan
dinh ddc diém hinh thai cta ca cudng cai 6 Lao gan hon véi loai
Lethocerus indicus, tuy nhién c6 mot vai dac diém dic trung cho
quén thé ¢ Lao: kich thudc co thé con cai & Lao 16n, dai 78,64+3,28
mm, rng 29,03+2,57 mm va trong luong trung binh 1a §,22+1,28
g; co thé gn bang so vai kich thude trung binh ciia ca cudng céi &
Viét Nam (dai 78,64+0,33, rong 28,63+£0,06 mm).

Ca cuong duc: So sanh két qua nay voi nghién ctru cia Vil
Quang Manh va Lé Thi Bich Lam (2012) [17] buoc dau nhan
dinh dc diém hinh thai ctia ca cudng duc & Lao gn hon véi loai
Lethocerus indicus, tuy nhién c6 mot vai dac diém dic trung cho
quan thé ¢ Lao: kich thudc diverticulum va paramere 16n hon so
voi loai Lethocerus indicus & Viét Nam. Nhiing két luan budc dau
nay dugc ching toi tiép tuc nghién ctru qua ddc diém hinh thai
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ca cuong cdi truong thanh va chimg minh bang phan tich ADN.
Dic diém hinh thai bén ngoai cua ca cudng duc truong thanh ¢
ving nghién ctru ¢6 kich thudc co thé dai va hep hon, kich thude
co quan sinh dyc c6 kich thude phallus 16n hon so vai kich thude
trung binh cta ca cudng duc ¢ Viét Nam (ca cudng Viét Nam dai
70,3+0,25 mm, rong 26,3+0,3 mm; phallus 5,2 mm theo két qua
nghién ctru cia V.Q. Manh va ¢s (2012) [17]). Co thé ¢6 dang hinh
14 hep, dau hinh nén hep ngang ndm phia trudc, gitta hai mét 1on.

5. Két luan

Ca cuong truong thanh ¢ Lao co chidu dai va trong lugng co
the ty 18 chiéu dai va rong mit, chiéu dai va rong clia tim bung
cudi tuong ung la: 77,28+4,52 mm va 7,78+1,54 g, 1,74 va 1,03.
Canh bén cta hai mat gén nhu song song nhau. Ca thé cai 16n hon
duc, voi chiéu dai va trong luong tuong Ung la: 78,64+3,28 mm,
8,22+1,28 g, va 71,31+4,43 mm, 5,81£0,99 g. Ty 1¢ chiéu dai va
rong clia ot bung cudi & ca cuéng cai la 1,00, nho hon so véi ca
cuéng duc 1a 1,06.

Sai khac hinh thai gioi tinh ghi nhan thiy ¢ cdu tric co quan
sinh duc cua chiing. Co quan sinh duc céi 1a gonapophysis dang
dai, manh va mém, kich thudc trung binh 2,96+0,45 mm. Co quan
giao phdi duc c6 gai giao cau diverticulum dai 3,70+£0,50 mm, chia
hai nhanh paramere dai 2,69+0,41 mm nim song song, theo bé dai
co thé, tao moc cong vao trong ¢ dinh. Déy la cic dic diém phan
loai dac trung cua loai Lethocerus indicus.

LO1 CAM ON

Nghién ctru nay duoc tai trg mot phan bai The Nagao National
Enviroment Foundation (NEF), Nhat Ban. Céc tac gid xin chan
thanh cam on.
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Tiromg quan gita chiéu ring ngang dau vt tudi au triing cia mot ngd Sitophilus seamais
(Coleoptera: Curculionidag) va mot o ddc diém hinh thi cac pha phat trién cila ching
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Tom tit:

Bai bao trinh bay két qua nghién ctru moi twong quan giira su thay déi kich thwéc chiéu rong ngang diu va sb tudi
ciia 4u trung mot ngo (Sitophilus zeamais) trong kho bdao quan ngdé hat & Son La. Két qua cho thay, c6 su twong
quan chat ché gitra chiéu rong ngang diu va tudi au trung mot ngo. Chiéu rong ngang diu 4u trung tu01 1 dao dong
trong khoang 0,225-0, 325 mm; au trung tudi 2: 0,375-0,425 mm; au trung tudi 3: 0,475-0,55 mm va 4u trung tudi 4
12 0,6-0,775 mm. Sau mdi giai doan chuyen tudi ciia 4u trung mot ngo, chiéu rong ngang diu c6 su thay déi cung voi
nhirng dac diém khac nhw mau sic, chiéu rong va chiéu dai co the Sir dung moi twong quan nay cho phép xac dinh
tudi ciia u trung mot ngo, 1a co s¢ quan trong aé du bao sw Xuét hién ctia mot truéng thanh trong cac kho nong san

& Son La noi riéng, ca nuwéc néi chung.

Tir khéa: kho bao quan, mot hai ngo, Sitophilus zeamais, Son La.

Chi sé phén loai: 1.6

1. Ddt van de

O Viét Nam no6i chung ciing nhu Son La néi riéng, trong
) nhitng loai c6n tring hai kho ndéng san, nhom mot hai hat
ngil coc gy ton that 1on Ve s6 luong va lam giam dang ké
chat luong cua hat. Trong sb céc loai gay hai chinh cho ngd
hat, mot ngd 1a loai gy hai nguy hiém nhat [1, 2].

Hién nay, viéc lam sach trong qua trinh tach hat ngo
khoi bap va phuong phap phoi kho c6 st dung nhiét do
van 1a bién phap chinh dang dugc sir dung d6i véi ngd hat
dé bao quan trong cac kho & Son La [3]. Thuc té cho thiy,
phuong phap nay thuong chi loai dugc mot truong thanh,
con nhing pha phat trién bén trong hat ngd hau nhu khong
bi anh hudng. Vi vay, sau khi dugc nhap va dua vao bao
quan trong kho, cac loai mot tiép tuc phat trién va hoat dong
gay hai, dac biét 1a mot ngé [1].

bé theo doi dugc sy phat trién ctia mot ngd can nghién
ctru mot sé dac diém sinh hoc quan trong cua ching, trong
d6 co qua trinh 10t xac chuyen tudi, su thay doi kich thudc
qua céc giai doan tudi 4u tring cua loai nay lam co s¢ khoa
hoc trong viéc giam st su phat sinh, phat trién ctia mot ngd
trong cac kho bdo quan. Tuy nhién, viéc theo doi loai nay
gip rat nhiéu kho khin do cac pha phat trién tir trimg dén
nhong dién ra hoan toan trong hat.

Viée nghién ciru rn01 tuong quan gitra chiéu rong ngang
dau va sb tudi & mot s6 loai con trung cting da duoc nhiéu
tac gia sir dung nhu phan tich chiéu rong ngang dau ctia 387
4u trung dé xac dinh tudi cua loai Streblote panda thudc

“Tac gia lién hé: Email: xuanthuy@utb.edu.vn

KHOA
BCONGHI\?GCI:-IE

65(1) 1.2023

ho Lasiocampidae [4]; A.C. Vildézola va cs (2016) [5]
da sir dung chiéu rong ngang dau dé xac dinh tudi cia du
trung mot hai hat bo Heilipus lauri thudc ho Curculionidae,
nhitng loai nay ciing ¢6 cac pha phat trién giéng vai loai
mot ngd. O Viét Nam, gin nhu chwa c6 nghién ciru nélo
ngoai nghién ctu cia N.T. Oanh (2017) [6] st dung mdi
tuong quan giira chiéu ngang dau dé xac dinh tudi cua loai
4u trang Lasioderma serricorne.

O con trung, chiéu rong manh dau con lai sau khi 10t xac
hodc chiéu ngang dau la dic diém rat it thay d6i & mdi tudi
ctia sdu non hodc au tring, diéu nay ciing thdy & mot hai
kho. Tuy nhién, viéc theo doi 10t xac ctia du trung trong hat
thuong gap kho khin va hau nhu khong thé thyc hién duoc
do tat ca cac pha tir trung, 4u trung va nhong ctia mot déu
phat trién hoan toan trong hat, vi vdy khong thé xac dinh
duoc tudi mot qua s6 1an 16t xac. O day, chung t6i st dung
su thay d6i chiéu rong ngang diu cta du trang theo thoi gian
dé xac dinh sé tudi cta chung.

Nhu Vay, da vao mbi tuong quan giita chidu rong ngang
diu c6 thé xac dinh duoc tudi cta du tring ddi v6i nhitng
lodi con tring c6 giai doan phat trién hoan toan trong hoa,
qua hoac trong hat néi chung va loai mot hai ngd hat noéi
riéng. Viéc xac dinh dugc cac pha phat trién cua loai mot 1a
co so khoa hoc cho cac nghién ctru tiép theo va co thé du
doan duoc giai doan phat trién cia cic pha ciing nhu sy xuét
hién cia mot trudng thanh trong cac kho bado quan ¢ Son La
ndi riéng, cd nudc noéi chung.
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Abstract:

This paper presents the correlation between head width
and larval instars of the maize weevil Sitophilus zeamais
(Coleoptera: Curculionidae) in maize granaries in Son La
province. Results showed that there is a strong correlation
between head width and age of maize weevil larvae. Head
widths varied with the larval instars, being 0.225-0.325 mm,
0.375-0.425 mm, 0.475-0.55 mm, and 0.6-0.775 mm for the first,
second, third, and fourth larval instars, respectively. For each
instar, changes in head width were accompanied by changes
in other characteristics, such as body colour, body width, and
body length. This correlation could enable age determination
of maize weevil larvae through samples from granaries,
allowing detection of the development stage of the maize
weevil, Sitophilus zeamais, and prediction of the appearance
of adult weevils inside maize granaries in Son La in particular
and Vietnam in general.

Keywords: maize weevil, granaries, Sitophilus zeamais, Son La
province.

Classification number: 1.6

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Céc pha phat trién ciia mot ngd duoc theo ddi tai cac kho
bao quan ngd ¢ Son La, dugc nudi sinh hoc va theo doi tai
phong thi nghiém cua Truong Pai hoc Tay Bac.

Thtrc dn nudi du trung la gao hat dai Thai Lan, gao dugc
sdy & 60°C trong thoi gian 120 phut, dé trong phong cho dén
khi thuly phan cia hat gao dat & mic 13%, sau d6 chuyén
sang giit trong binh kin dé duy tri 6n dinh thuy phan nay
trong sudt thoi gian thi nghiém [7].
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Str dung phuong phép bat mot bang tay trong cac kho
bao quan ngd bang mot sé dung cu thong thuong nhu panh
va bd rdy sang con trung, tii nilon; nudi cén trung trong
2 loai hop nhya c6 kich thudc chiéu cao va ban kich la
105x160 mm va 70x57 mm; dia petri duwong kinh 80 mm.

Mot s6 thiét bi duoc sir dung trong qua trinh thi nghiém
gém: may sdy ngd Memmert 250 (Pirc); may do thiy
phan hat Dickey-John (sai s6 +0,5%); nhiét am ké Hair
Hygrometer (Ptrc); tu nudi sinh thai Alabtech; kinh Iup soi
ndi Olympus SZ61 c¢6 gan may anh Olympus CX500.

Céc hoa chat dugc sir dung bao gdm: con ethanol, chat
khir FOCOAR; Na,CO, bdo hoa, HC1 2 M, nu¢c cAt.

2.2. Phwong phdap nghién ciru

Mot ngd dugc thu thap tai mot s6 kho bao quan ngo hat &
Son La. Thu mot béng cach léy ngd hat da nhiém mot tai cac
kho bao quan, sau d6 loai bo cac mot trudng thanh xuat hién
trén hat ngo6. Hat ngo6 da loai mot trudong thanh dugc dua vé
phong thi nghiém dé theo dai va thu mot truéng thanh mot
ngay tudi dé 1am vat liéu cho cac thi nghiém nuoi tiép theo.

Dé x4c dinh tudi du tring mot ngd, ching t6i tién hanh
nudi mot truong thanh sau khi vii hoa duge 24 gio vadi thice
an la gao da dugc khu khuan; thoi gian nuodi tap trung mot
duc, cai trong 10 ngay, sau do tién hanh tach con duc, con
cai dé nudi riéng 18 trong cac hop nhua di co san thic an.
Sau 10 ngay tién hanh ghép doi timg cip duc, cai trong mot
dng nghiém c6 chiéu dai voi duong kinh miéng 1a 150x18
mm va c¢6 nit bong chat khong cho mot thoat ra ngoai
nhung van dam bao du khong khi bén trong dng nghiém.
Trong mdi 6ng nghiém di c6 sin 2 hat gao. Mbi thi nghiém
tién hanh véi 30 cap mot, nhu vay thi nghiém duoc lap lai 3
lan v&i tong s 90 cip mot dugc nudi trong 90 dng nghiém.

Hang ngay thu dém tring ciia mdi mot cai dé trén gao,
thay gao méi vao cac dng nghiém, viéc dém trimg va thay
thirc an duoc lp lai hang ngay trong subt thoi gian tién
hanh thi nghiém. Tring dugc do kich thudc sau do tach
nudi riéng dé theo ddi tir khi trimg nd 4u trung cho dén lic
hoéa nhong.

Ngay sau khi 4u tring mot né tir trimg, du tring dugc
nudi véi s6 luong di 16n cho phép hang ngay lay di 30 miu
va do lién tyc chiéu rong ngang dau, chiéu dai va chd rong
nhét co thé du trung (diém dau toi diém cubi than). Viéc do
kich thudc duoc tién hanh cho dén khi toan bo nhimg du
trung con lai hdéa nhong.

1
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Trong qua trinh do kich thudc 4u tring mot ngd, quan sat va
mo ta sy thay d6i mau sic, ddc diém hinh thai cac pha phét trién
ctia mot ngd bao gom: trimg, 4u tring, nhong, truong thanh. SO
lugng mbi lan do n=30, v6i don vi do 1a mm. Gia tri trung binh
dugc tinh theo cong thirc sau:

- S»
— e 1
n

trong d6 X : kich thudc trung binh cta timg pha phat trién;
X:: kich thude do dugc ca the thir i; n: s6 cé the do.

Chup anh cc pha phat trién qua kinh kinh lap soi ndi Olympus
SZ61 c6 gan may anh Olympus CX500.

Phuong phap thu thap, xtr 1y va bao quan mau dugc thyc hién
theo B.C. Hien (1995) [1] va C.P. Haines (1991) [8].

3. Két qua va ban luan

3.1. Moi twong quan giiva chiéu rgng ngang dau va tudi siu
non ciia mot ngo

Divéi mot ngd do co cac pha du tring phét trién hoan toan trong
hat nén str dung kich thudc chiéu rong ngang du dé theo dai bién
dongva giai doantudi cuadutringloaimot nay. Két quado chidurong
ngang dau cua 4u tring mot ngd duogc thé hién ¢ bang 1.

Bang 1. Kich thwéc chiéu réng ngang dau cac tudi au tring
mot ngo (n=90).

Chiéu rong ngang dAu cic tudi 4u tring (mm)

Au triing mot ngd . ;
Nho nhat Lén nhat Trung binh (+SD)
Tudi 1 (L1) 0,225 0,325 0,284+0,024
Tudi 2 (L2) 0,375 0,425 0,405+0,015
Tudi 3 (L3) 0,475 0,550 0,518+0,027
Tudi 4 (L4) 0,600 0,775 0,669+0,053

Két qud bang 1 cho thiy, & d1eu kién nudi trong phong thi
nghiém, au tring mot ngo c6 4 tuoi, chleu rong ngang dau ¢ cac
tudi do co su thay d6i kha rd. Cu thé, du trung tudi 1 dao dong tu
0,225 dén 0,325 mm (trung binh 0,284+0,024 mm); &u tring tudi
2: 0,375-0,425 mm (trung binh 0,404+0,015 mm); au tring tu01
3: 0,475-0,550 mm (0,518+£0,027 mm) va 4u tring tudi
4:0,600-0,775 mm (trung binh 0,669+0,053 mm). Két qua bang 1
ciing cho thdy, ¢ cing mot tudi ciia u tring, kich thude chleu rong
ngang dau chi ra sy thay d6i khong 16n gitra dau tudi va cudi tudi,
riéng ¢ au tring tudi 4 chiéu rong ngang dau dao dong 1n nht,
con lai Au tring cac tudi 1, 2 va 3it bién dong hon, trong khi do,
chiéu rdng ngang dau giira cac tudi co sw khac nhau rd rét.

Chleu rong ngang d4u cta du tring mot ngo va tudi clia ching
c6 mdi tuong quan rat chat (R=0,9958) va c6 thé dugc mo ta bang
duong thing tuyén tinh Y = 7,8495x - 1,1789 (hinh 1). Mdi twong
quan nay trudc day chua thiy tic gia ndo dé cap dén. Sy chuyén
tudi ciia 4u tring mot ngd xay ra hoan toan trong hat, vi vay dua
vao mdi twong quan nay, vao bt cr thoi diém nao thu dugce sau
non va dua vao chiéu rong ngang dau cua ching déu cé thé biét
duoc tudi cua 4u tring mot ngd (hinh 1).
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Chiéu rong ngang dau (mm)
Hinh 1. Twong quan giira kich thwéc chidu réng ngang dau va
tudi cGia 4u tring mot ngo.

V6i nhiéu loai con tring c6 pha au trung song bén trong thén,

qua va hat, viéc sir dung kich thuge chiéu rong ngang dau cua du
trung c6 thé x4c dinh dugc tudi du trung cua chiing [4, 5].

Diic diém hinh thdi cdc pha phit trién ciia mot ngé

O diéu kién nudi mot ngo trong phong thi nghiém véi thuce
an la gao (nhiét do 20-30°C, d6 4m 60-80%), chiéu dai va chiéu
rong cua cac pha phat trién cua loai mot nay it nhiu co su thay
doi (bang 2).

Bang 2. Sw thay déi kich thwéc cac pha phat trién cia mot
ngo6 (n=30).

Chiéu dai (mm) Chiéu rjng (mm)

Pha phit trién : ; ; ;
Nho nhat  Lén nhat  Trung binh ~ Nho nhat ~ Lén nhat  Trung binh

Trimg 0,60 0,65 0,62:0,02 026 0,30 0,28+0,02
Autringtudi 1 040 0,88 0,68£0,13 0,30 0,55 0,47+0,07
Autringtudi2 0,83 145 103019 0,58 0,93 0,70+0,10
Autringtubi3 1,05 1,58 145014 080 1,08 1,01£0,08
Au triing tudi 4 1,58 2,05 1884025 123 1,58 1,3440,12
Nhong 3.90 4,63 429022 150 1,88 1,68+0,09
Truong thanh dye 348 4,98 454:022 1,10 142 1,2940,09
Truong thanh cai 4,08 494 442035 120 1,46 1,2540,11

S6 liéu quan sat thyc nghiém cho théy, sau khi 16t x4c co thé au
tring mém, yéu 6t, sy thay doi kich thudc chiéu rong ngang dau
va kich thudc co thé ngay sau khi 16t xac c6 thay doi cho toi khi
dat kich thudc on dinh khi 16p cutin cta co thé da cimg lai. Mot
trudng thanh sau khi méi vii hoa, co thé ¢6 mau do nau, do con
yéu nén it di chuyén hoac di chuyén rat cham. Thuong mot truong
thanh mot ngay tudi van nim trong hat, sau khi 16p cutin hoa clmg,
mot trudng thanh roi khoi hat sau d6 vai ngay, mau co thé déan
chuyén sang nu den. Canh trudc tron bong va cac diém mau do
trén canh kha rd, cc 16 chdm trén tam lung nguc trude tho va day
& phia truée. Pic diém twong ty ciing da duge B.C. Hien (1995)
[1] dé cap dén.

O con duc, co quan giao cdu 1a hinh 3 goc, ¢ con cai 1 hinh
moc nhon. Cling 6 thé phan bi¢t con duc va cai cia mot ngo dua
vao hinh thai va kich thudc ctia voi. Voi con cai thuong dai, hep
hon so véi con dyc, cdc chdm 16 trén voi con céi xép thanh hang va
khong st vao nhau; & con duc, cc chdm 16 khong xép thanh hang,
thuong chong 1én nhau. Con céi co thé trung binh dai 4,42+0,35
mm, rong 1,25+0,11 mm; con duc co thé trung binh dai 4,54+0,22
mm, rong 1,29+0,09 mm (bang 2, hinh 2A).
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Hinh 2. Hinh thai mot trwéng thanh (A) va trirng mot ng6 (B).

Trimg c6 hinh bau duc (hinh 2B), lic méi dé c6 mau tring
duc sau chuyén sang mau vang nhat; trimg rat nho, trung binh
dai 0,62+0,02 mm va rong 0,28+0,02. Trudéc day, B.C. Hien
(1995) [1] ciing béo céo trimg mot ngd cb chidu dai 0,45-0,7
mm va chiéu rong 0,24-0,35 mm.

Hinh thai c4c tudi cia 4u tring mot ngd & hinh 3 cho thay,
khi méi n, co thé 4u tring c6 mau tring sita, sau do dau c6 mau
néu nhat, hién rd 2 ring to, da nhan. Au trung tudi 2 va 3 ¢ mau
tring nga. Au tring tudi 1 dén 3 than mp, ngfm va cong & phan
mdt lung, phan mdt bung gan nhu bang phang; sau tudi 4 16n
hon hin, ¢ mau trang hoi vang, cac dot cing bong nhat 1a 46t
bung & gitra, cac dot bung cudi thuong thot hep hon. Au tring
tudi 1 (L1) ¢6 kich thudc trung binh dai 0,68+0,13 mm, rong
0,47+0,07 mm; 4u tring tudi 2 (L2) trung binh dai 1,03+0,19 mm,

rong 0,70+0,10 mm; 4u tring tudi 3 (L3) trung binh dai 1,45+0,14
mm, rong 1,01£0,08 mm; con au trung tudi 4 (L4) trung binh dai
1,88+0,25, rong 1,344+0,12 mm.

Hinh 3. Hinh thai céc tudi ctia 4u tring mot ngé. L1: 4u triing tudi 1;
L2: &u trung tudi 2; L3: &u trung tudi 3; L4: Au trung tudi 4.

Giai doan tién nhong, mot ngd (hinh 4) c6 mau tring nga, &
giai doan cu01 ltic chuyén sang nhong co thé c6 mau nau do, voi
da 16 ra rat o, trung binh chiéu dai co thé 1a 4,29+0,22 mm va
chiéu rong 1a 1,68+0,09 mm.
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Hinh 4. Hinh thai giai doan tién nhéng (preP) va nhong (P).
4. Két luan

Chiéu rong ngang dau theo tudi ciia du tring mot ngd ¢6
twong quan chit ché véi mdi tudi cua chung. St dung, mdi
twong quan nay dudi dang duong thing tuyén tinh co thé xac
dinh giai doan tudi ctia 4u tring mot khi biét chidu rong ngang
dAu cua ching.

O diéu kién nuéi ban tu nhién trong phong thi nghiém (nhiét
d6 20-30°C, d6 4m 60-80%) vai thuce an la gao hat, thoi gian
cac pha phat trién ctia mot ngd co su thay doi, chidu dai va
chiéu rong tuong tmg cta cic pha nhu: trimg: 0,62+0,02 va
0,28+0,02; 4u trung tudi 1: 0,68+0,13 va 0,47+0,07; 4u tring
tudi 2: 1,03£0,19 va 0,70+0,10; 4u tring tudi 3: 1,45+0,14 va
1,01£0,08; 4u trang tudi 4: 1,88+0,25 va 1,34+0,12; nhong:
4,29+0,22; mot truong thanh cai: 4,42+0,35 va 1,25+0,11; mot
truong thanh duc: 4,54+0,22 va 1,29+0,09.
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Phan I3p va tuyén chon cdc ching vi khuan Lactobacillus
sinh gamma aminobutyric acid cao tir thic pham [én men truyén thong
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Tém tit:

Gamma aminobutyric acid (GABA) dwgc tong hop béi vi sinh vat gom vi khuin, nAm men va nam. Vi khuén lactic
trong cac sin phim 1én men chua truyén thong & Viét Nam c6 vai tro quan trong trong ché bién va bao quan thuc
phim. Nghién ctru nay thuc hi¢n phén lip cic chiing vi khuin Lactobacillus ¢6 kha ning sinh GABA cao tir thuc
pham 1én men truyén théng. 8 chiing vi khuian BC3, BC4, BC5, BC6, BC7, K08, KC1 va KC2 dwgc phin Iap tir cac
ngudn thye phim 1én men truyén thong gom bip cai (BC), kiéu (K) va kim chi (KC). Sau 72 gio' 1én men, chiing BC3
tir BC 1én men sinh GABA cao nhit (4,279 g/l) dwgc chon va dinh danh thudc loai Lactobacillus fermentum dwa trén
trinh tir gen 16S rRNA. Két qua khio sat thoi gian 1én men va ndng d9 monosodium glutamate (MSG) thich hop cho
thiy chiing BC3 sinh GABA cao nhit véi gia tri 1a 6,734 g/l sau 72 gio 1én men va nong d MSG la 4%.

Tir khéa: gamma aminobutyric acid, Lactobacillus fermentum, sic ky ban méng, thue pham 1én men truyén thong,

16S rRNA.
Chi sb phdn loai: 1.6
1. Dat van de

GABA la mot amino acid ¢6 hoat tinh sinh hoc véi nhiéu
chtrc nang sinh 1y quan trong nhu chéng béo phi [1], ting
kha ning mién dich [2], chong tang huyét ap [3], giam lo au,
cai thién chung kho ngu [4] va chong trdm cam [5]. GABA
dugc san xuét tir vi sinh vat nhu ndm men, nim [6], v
khuén [7] v6i nhu cau ngay cang ting. Nhom vi khuan lactlc
(Lactobacillus spp.) dugc cong nhan 1a nhom an toan sinh
hoc, dong vai tro chu dao trong nhom probiotic va co thé san
xuit dugc lugng 16n GABA [8]. Vi khuan lactic gém cac
chung L. paracasei PF6, L. delbrueckii subsp. bulgaricus
PRI, L. lactis PU1, L. plantarum C48 va L. brevis PM17
phén 1ap tir céc loai pho mai khic nhau san xuat GABA dat
lan luot 12 99,9, 63, 36, 16 va 15 mg/kg trong moéi truong
nuoi céy khac nhau [9].

O Viét Nam, quy trinh san xuit GABA tir cdc chung vi
khuén va cac méi trudng khac nhau ciing di dugc tién hanh
nghién ctru. Q.T. Viet va ¢s (2013) [10] nghién ctru ddc diém
chung vi khuédn probiotic L. brevis NCTH24 ¢6 kha ning
sinh tong hop GABA va kha ning tmg dung trong biogurt.
Nam 2014, T.T. Ngoan va cs [11] nghién ctru 1én men dich
chiét phoi cam gao dé 1am giau GABA béi ching vi khuin
probiotic L. plantarum NCDC3. Cung nam 2014, L.T.K.
Tuyen va cs (2014) [12] thudéc nhoém nghién ctru Phong Thi
nghiém Trong diém Céng nghé Enzym va Protein, Truong

‘Tac gia lién hé: Email: visang@ntt.edu.vn
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Dai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha No¢i da
nghién ctru thanh cong quy trinh san xuit GABA bang 1én
men dich cam gao tir L. plantarum & ing dung lam thuc
pham chtic nang. Trong nghién ciru niy, GABA dugc san
xut bang ching Lactobacillus sp. dugc phan 1ap va tuyén
chon tir thyc pham 1én men truyén thong Viét Nam. Pong
thoi, chung Lactobacillus sp. duge dinh danh bang phuwong
phép gidi trinh tu gen 16S rRNA va khao sat thoi gian 1én
men ciing nhu ndng do co chit cam tmg thich hop cho kha
nang tang sinh GABA.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit liéu

Mau thuc phém [én men (BC, K, KC) mua ¢ chg Binh
Tay, TP H6 Chi Minh. Chung doi chimg E. coli dugc cung
cap boi Phong Thi nghi€ém Bd mon Sinh hoa, Khoa Sinh hoc
- Cong nghé Sinh hoc (Truong Pai hoc Khoa hoc Ty nhién,
DPai hoc Qudc gia TP HO Chi Minh).

2.2. Méi trwong nudi cdy va giw giong

Moi truong MRS (De Man, Rogosa, Sharpe) gom:
glucose 20 g/l, peptone 10 g/l, cao thit 10 g/l, cao nam men
5 g/, MgSO,.7H,0 0,1 g/l, Tween 80 1 ml, sodium acetate

5g/l, K. HPO, 3H ,02¢/1,CH0..2NH, 2 ¢g/I, MnSO, 0,05 g/1
va them nude cat vira du 1000 ml
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acid-producing Lactobacillus strains

from traditional fermented foods

Dai Hung Ngo', Quoc Tuan Tran??, Thi Nhat Hang Nguyen',
Anh Tuan Huynh', Thi Kim Thu Vo', Thanh Binh Nguyen',
Dai Nghiep Ngo* 3, Thanh Sang Vo*

"Thu Dau Mot University,

6 Tran Van On Street, Phu Hoa Ward, Thu Dau Mot City, Binh Duong Province, Vietnam
*Faculty of Biology and Biotechnology, University of Science, Vietnam National University Ho Chi Minh City,
227 Nguyen Van Cu Street, Ward 4, District 5, Ho Chi Minh City, Vietham
Vietnam National University Ho Chi Minh City,

Linh Trung Ward, Thu Duc District, Ho Chi Minh City

“Institute of Applied Technology and Sustainable Development, Nguyen Tat Thanh University,
3004 Nguyen Tat Thanh Street, Ward 13, District 4, Ho Chi Minh City, Vietnam

Received 1 November 2021; revised 23 November 2021; accepted 26 November 2021
Abstract:

Gamma aminobutyric acid (GABA) is produced by
microorganisms such as bacteria, yeast, and fungi.
Lactic acid bacteria play crucial roles in processing and
preserving Vietnamese traditional fermented foods. The
study aims to isolate high GABA-producing Lactobacillus
strains from traditional fermented foods. Eight bacterial
strains, including BC3, BC4, BCS, BC6, BC7, K08, KC1,
and KC2, were isolated from traditional fermented
food sources (cabbage, pickled scallion, and kimchi).
After 72 hrs of fermentation, the BC3 strain produced
the highest GABA content (4.279 g/l). This strain was
identified as Lactobacillus fermentum by 16S rRNA
analysis. The results from the investigation of the
fermentation time and concentration of monosodium
glutamate (MSG) showed that the BC3 strain producing
the highest GABA with the value of 6.734 g/l was after
72 hrs of fermentation and the concentration of MSG 4%.

Keywords: gamma aminobutyric acid, Lactobacillus
fermentum, thin layer chromatography, traditional
fermented foods, 16S rRNA.

Classification number: 1.6

Méi truong MRS agar dé giir gidng: Thanh phan moi
truong MRS ¢6 bo sung thém 25 g/l agar.

Maéi truong MRS dé nudi cdy chon loc ching sinh GABA
cao: Thanh phan méi truong MRS ¢6 bo sung 1% MSG.

Moi trudong carbonate - agar: Thanh phin maéi truong
MRS ¢6 bd sung 0,3% CaCoO, va 25 g/l agar. Moi truong
dugc hap kht trung ¢ 121°C, 1 atm trong 15 phut, d€ ngudi
chuén bj cho cac budc khao sat tiép theo.
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2.3. Phwong phdp nuéi cdy va bio qudn giong

Phdn Idp: Lay 1 ml mau cho vao dng nghiém chira 10 ml
moi truong MRS 16ng da dugc hip khir tring, 0 1am giau &
37°C trong 24 gio. Vortex déu, 1ay 1 ml dung dich pha lodng
thanh cac nong do6 tir 10" dén 10, Liy 100 pl dung dich
pha lodng cdy trai trén moi truong thach MRS va u ¢ 37°C
trong 24 gi¢. Sau khi G chon cac khuén lac don c6 dic diém
hinh thai dién hinh d¢ lam thuan va chuan bi cho céc bude
khao sat tiép theo.

Gitr giong: Cdy ria ching vi khuan thudn trén 6ng thach
nghiéng MRS sao cho xuat hién khuan lac roi. Khi vi khuan
dd moc cit vao ti mat ¢ nhiét do 4-6°C, sau 3 tuén ciy
chuyén lai mot lan. Phuong phap nay c6 thé giir giong trong
khoang 3-4 thang. Dé giit gidng lau dai, ching vi khuan
thuan duoc nuoi trong 20 ml dung dich MRS trong 24 gio.
Tiép theo chuyén 1 ml dich vao dng Eppendorf vo tring va
ly tam & 22°C, 8.000 vong/phut trong 15 phiit, loai bo phan
dich n6i dé thu sinh khdi. Sau d6, bd sung 1 ml glycerol
50% vao 6ng Eppendorf va gitr lanh & -80°C. Phuwong phép
nay bao quan duoc tir 6 thang dén 2 nam.

Tdng sinh: Dung que ciy lay sinh khdi tir 6ng gidng cay
vao 6ng nghiém chtra 10 ml méi truong MRS (di hap khu
trung), u & 37°C trong 16-18 gid. Phuong phap nudi cay:
Pha loang 10 lan dich vi khuan da ting sinh. Hat 300 pl
dich pha loang cho vao binh nuéi ky khi chira 30 ml moi
truong MRS dé hip khir trung. Nubi cdy tinh sau 72 gid ly
tam 10.000 vong/phut trong 10 phut dé loai té bao, thu dich.

2.4. Khdo sdt ddc diém sinh héa

Nhuém gram: Dung que ciy ria iy mot it sinh khoi tir
khuan lac cho 1én 1 giot nudc cét trén lam kinh. Trai tring
va 1am kho dé ¢6 dinh mau. Nhuém mot giot tim két tinh
1én vét boi, doi 1 phit sau d6 rua lai béng nude cit. Nho
mdt giot lugol 1én vét boi doi 1 phut, tay con va rira lai bang
nude cat. Nhuom safarin 1 phut rdi rira lai bang nude cét.
Quan sat dudi kinh hién vi va ghi nhan két qua.

Thir nghiém catalase: Lay mot sinh khéi dé trén lam
kinh sach, sau d6 nho tryc tiép vai giot hydrogen peroxide
1én sinh khéi. Sau 3-4 gidy néu sinh khéi sui bot khi thi két
qua la duong tinh con ngugc lai khong co bot khi thi két
qua am tinh.

Xéc dinh moi quan hé véi oxy va thir nghiém tinh di
dong: Dung que cay thang vo trang Iy sinh khéi vi sinh vat
dam thiang vao mdi truong thach MRS. Vi khuén moc dugc
hét trén dudng cdy cho thay vi khuan 1a ky khi hodc ky khi
tiy tién. Vi khuan khong di dong khi chi moc trén duong
céy ma khong lan ra ngoai.

Xac dinh kha nang sinh lactic acid: Ciy ria chung vi
khuén trén moi truong carbonate - agar. Vi khuén sinh lactic

acid tiét ra moi truong phén giai CaCO, tao vong phan giai
xung quanh khuan lac.
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2.5. Kiém tra kha nang sinh GABA cuia cdc chung vi
khuan phan lap

Xéc dinh kha ning sinh GABA cuia cac chung vi khuan
bang cach 1én men trong moi trurong MRS 1ong ¢6 bo sung 1%
MSG, nuéi lic 200 vong/phit ¢ nhiét do 37°C trong 72 gid.
Dich Ién men dugc ly tim ¢ 10.000 vong/phit trong 10 phit
dé loai té bao. Dich ly tam duoc sir dung dé kiém tra sy c6
mit cia GABA bang phuong phap sic ky ban mong (TLC).

2.6. Pinh tinh GABA bang phwong phdp TLC

Bio hoa hoi dung moéi trong binh bing cach cho mot
luong dung moi st dung cach day binh 5-10 mm. Pay kin
nép binh va dé yén & nhiét do phong. Ding micropipette hut
2 ul dich vi khuén di ly tam, 2 pl dung dich GABA chuan
0,2 g/l va 2 pl dung dich MSG 0,2 g/l chim vao ban sic
ky. Vét chadm cach mép dudi ban moéng 1 cm. Cac vét ¢ bia
cach bd bén ctia ban mong it nhat 1 cm. Cac vét cham phai
cung trén mot duong thang. Pat ban mong thang dung trong
binh sic ky, cac vét chdm phai ¢ trén bé mit cua 16p dung
moi khai trién. Pay kin binh va dé yén ¢ nhiét do khong
d6i. Khi dung méi chay trén ban mong cach mép trén 1 cm
ldy ban mong ra khoi binh, siy kho. Cho dung dich nhuom
Ninhydrin vao dia petri. Tién hanh nhudm ban séc ky va sdy
trong vong 10 phat dé hién vach. Quan sat két qua va két
luan kha nang sinh GABA.

2.7. Dinh lwong GABA trong dich lén men bang
phuong phap TLC

Dung micropipette hut 2 pl dich 1én men da ly tdm bo
cin va chay sdc ky. Sau khi siy ban mong tién hanh cao,
thoi giai. Lan luot cho 200 pl dém borate, 750 pl phenol
8%, 650 pl NaClO vao dng nghiém chira dich GABA di thoi
giai. by kin 6ng nghiém va dun cach thuy trong 10 phut.
Céc 6ng nghiém sau khi dun duoc 1am lanh va lic trong 20
phuat. Thém 2 ml ethanol 60 d¢ va do mat d§ quang OD &
buge song 645 nm. Tir do, dwa vao duong chun tinh dugc
ndng d6 GABA (g/1) theo cong thirc: (OD-OD)x500/(ax2),
v6i OD, 1a mat d quang 6 bude song 645 nm cua mau; OD
la mat do quang & budc song 645 nm ctua mau dbi ching; a
1a hé sb goc cua phuong trinh duong chuén; 500 1a thé tich
dich GABA (ul) phan ng khi dung dudng chuén; 2 13 thé
tich chdm sic ky (ul) ctia mau.

2.8. Khiosdtthoigianlénmenvanongd cochitcimirng

Khao sat thoi gian 1én men: Nudi cdy ching vi khuan
trong mdi truong MRS 16ng ¢6 bo sung 1% MSG trong cac
mbc thoi gian 12, 24, 36, 48, 60, 72, 84 va 96 gid. Sau mdi
méc thoi gian, tién hanh ly tdm thu dich. Dinh lugng GABA
tao thanh va ghi nhan thoi gian thich hop dé nuéi cdy thu
duoc nhidu GABA.

Khéo sat géng d6 co chat cam tmg MSG: Nuoi cay
chung vi khuén trong moéi truong MRS long ¢6 bo sung
MSG ¢ cacnong do 0, 1, 2, 3,4, 5, 6 va 7% trong thoi gian
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1én men chon duogc tir két qua khao sat thoi gian. Sau thoi
gian 1én men, ly tam canh truong loai té bao thu dich. Pinh
lugng GABA tao thanh va ghi nhan két qua.

2.9. Pinh danh vi sinh vit bang phwong phdp gidi
trinh tw gen 16S rRNA

Trich ly DNA vi khuan bang DNA Genome Extraction
Kit (Bio-basic, Canada) theo quy trinh cta nha san xuét.
DNA sau khi thu nhan dugc tién hanh dién di trén gel agarose
1% dé kiém tra kich thudc khi so sanh véi thang chudn 1 kb
plus (Bio-basic, Canada). DNA sau khi tdch chiét duoc giai
trinh ty tai Cong ty TNHH Dich vu va Thuong mai Nam
Khoa, chudi nucleotide dugc truy cap va so sanh véi dit lidu
trén NCBI bang chuong trinh Blast dé chon két qua co do
tuong ddng cao nhat.

2.10. Phwong phap xir ly s6 liéu

Madi thi nghiém duoc thyc hién lap lai 3 1an. Xir 1y thong
ké trén phz‘“m mém Microsoft Excel 2016. Cac s6 liéu dugc
tinh trung binh va sai s6. Trinh bay s liéu gia tri trung binh
(Mean) +SE (sai s6 chuan).

3. Két qua va ban luan
3.1. Két qua phén lap vi khudin Lactobacillus sp.

Phdn ldp, lam thuan va nhuém gram: Ti cac loai thuc
phim 1én men (BC, K, KC), 8 chung vi khuén c6 hinh thai
khuan lac giéng vi khuén sinh lactic duoc phan lap. Khudn
lac vi khuan sinh lactic thuong nho (0,5-5 mm), 16i, nhin,
bong, ¢6 ria hodc khong ria, thuong duc va khong sic to.
Pic diém khuén lac cua 8 ching vi khuan duoc mo ta &
bang 1 va hinh 1A. Pdng thoi, két qua nhuom gram cho
thdy tit ca cac ching déu c6 mau xanh tim, 1a vi khuan
gram duong, hinh que xép thanh cum 16n, nho khac nhau
(hinh 1B).

Bang 1. Dic diém khuan lac cac chung vi khudn phan lap
dwoc tir thwe phdm 1én men.

¢ hid ) M ta dai thé S
sl i(hyull::ge“ l:l%f:ll‘:lllép Miu sﬁ'c. Hinh dang Khudn lac Die ditm v hE
e K T ‘f%“iﬁﬁfﬁ:i.:‘":ffiﬁ:ﬁ i
T L vt v s
3 BGS  BC Trdng duc E?“;";}?j Y,‘éi" R Ser;r&ggi ?xﬂl "
4 BC6 BC Tring duc g’}smla ?nlilc, Y::,i %f?ﬁfngnh S;;?;lggl ?;111: que,
5 BC7 BC Tring duc OK};u? I[lnlslc, \L/rléi: ng; el ngsItI;lz(aQ{ (}111.1:1:1 e
6 K08 K Tring due fﬁ‘gfé’glgcsn;;dﬁ:nf::; ' Ser; r:;lé(lgl ?511111111 l?’rlrlley
7 KCl1 KC Trz‘ing due ﬁi nkllfgn‘éutir;? ;3,112:), g?)ng Ser;[:;)ggl ?;?rlll "
§ K2 KC Tring due &fﬁ;ﬂgﬁm a xGersrﬁlgi ?111?1:1 que’
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(A)

Hinh 1. Hinh thai khuan lac cac chiing phan lap (A) va két qua
nhudém gram cac chiing phan lap (B).

Két qua thie nghiém tinh di dong va thir nghiém sinh
héa: 8 chung vi khudn phan 1ap dugc cdy chim trong méi
truong MRS agar. Hinh 2A cho thay, 8 ching vi khuin
phan 1ap dugc khong c6 kha nang di dong, moc doc theo
duong cdy va khong lan ra méi trudng xung quanh. Cac
phan ng sinh hoa dugc thuc hién bao gdm thir nghiém
catalase, xac dinh kha nang tao lactic acid trén moi truong
carbonate - agar, xac dinh mdi quan hé véi 6xy. Két qua
duogc trinh bay & bang 2 va hinh 2B cho théy, 8 chung vi
khuan phan 1ap dugc khi cdy trén moi truong MRS ¢ bo
sung CaCO, déu xuat hién vong phan giai so véi chung d6i
chtng 13 E. coli, diéu nay cho thiy 8 chung vi khuan nay
déu sinh dugc lactic acid.
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GABA MSG BC3 BC4 BCS BC6 BC7 K08 KCI  KC2

GABA MsG BC3 BC4 BC5 BC6 BC7 K08 KCI KC2

Hinh 2. Thir nghiém tinh di déng cta vi khuan (A), kha ning
sinh lactic acid (B), dinh tinh GABA trong dich vi khuin dwoc
nudi cay trong méi trweeng cé6 MSG (C) va khéng c6 MSG (D).

Bang 2. Két qua cac thir nghiém sinh héa cta cac ching vi
khuan.

Thir nghiém Kha néiing sinh

STT Ky hiéu chiing catalase Jactic acid M&i quan h¢ véi oxy
1 BC3 - + Ky khi tuy tién
2 BC4 - + Ky khi tuy tién
3 BC5 - + Ky khi tuy tién
4 BC6 - + Ky khi tuy tién
5 BC7 - + Ky khi tuy tién
6 K08 - + Ky khi tuy ti¢n
1 KC1 - + Ky khi tuy tién
8 KC2 - + Ky khi tuy tién

-: am tinh; +: dwong tinh.
3.2. Pinh tinh GABA béang phwong phdp TLC

Két qua dinh tinh GABA trong dich nuéi cdy cia cac
chung phan 1ap dwoc sau 72 gio nudi cdy dugc thé hién
& hinh 2C va 2D. Két qua chay TLC dich vi khuin cua 8
ching phan lap sau 72 gio nudi cdy trong méi trudng co
MSG déu xuét hién vach c6 Rf tring véi Rf cia vach GABA
chuin. Nguoc lai, trong méi truong khong c6 MSG thi ca 8
ching déu khong xuat hién vach néu trén. Diéu do cho thay
8 chung vi khuan déu sinh duwoc GABA.

3.3. Chon lpc chiing vi khudn c6 khd néing sinh GABA cao,
khdo sdt thoi gian lén men va nong dp chat cam irng MSG

Két qua hinh 3A va bang 3 cho thdy, ching BC3 c6
kha ning sinh GABA cao nhat (4,279 g/l) khi 8 chung
vi khuan phén 1ap sau 72 gio nudi ciy trong méi truong
MRS ¢6 bd sung chit cam ung & cung mot mat do té bao
(0D, ,,=0.80). Do do, chung BC3 dugc ghon dé ti,ép tuc
cho nhiing khao sat thoi gian 1én men va nong do chat cam
tmg MSG tiép theo.
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Hinh 3. Ham lwong GABA cua cac chiing vi khuan sau 72 gi® nudi cay (A), ham lwong GABA cua ching BC3 khao sat theo thi

gian (B) va theo ndng dé MSG (C).

Bang 3. Ham lwong GABA cla cac chiing vi khuan sau 72 gio
nudi cy (A), ham lweng GABA cua ching BC3 khao sat theo
thoi gian (B) va theo néng d MSG (C).

Gt BC3 BC4 BC5 BC6 BC7 K08 KCI KC2
khuan

Ham lugng

GABA(gl) 4279 2207 1847 2,162 1351 1892 1712 2,162
Wilgem 2 24 3% 48 6 T2 84 9%
(gi0)

Ham lugng

GABA (gl ° 1246 2,838 3514 4107 4287 4467 3,724 2,042
%MSG Thirkhong 0 1 2 3 4 s 6

Ham lugng

GABA (gD  ° 0,120 4264 4730 5248 6734 4369 3,093

Két qua khao sat thoi gian 1én men (hinh 3B va bang 3)
cho théy, sau 72 gid nudi ciy chung BC3 trong méi truong
MRS ¢6 bd sung 1% MSG thu dugc ham luong GABA
cao nhit (4,467 g/1). Trong khoang thoi gian tir 12 gi¢ ham
luong GABA duoc tao ra rat thap (1,246 g/l) sau do6 tang
dan dén 72 gio. Tai 72 gio, lugng GABA dugc tao ra nhidu
nhit (4,467 g/l), khi thoi gian ting 1én 84 va 96 gio lugng
GABA giam.

Két qua khao sat ndng do co chat cam tmg MSG (hinh
3C va bang 3) cho thdy, & nong do 4% ching BC3 sinh
GABA cao nhat (6,734 g/l). Trong mdi trudng khong c6
MSG, ching BC3 ciing tao ra mgt lugng nhé GABA khong
dang ké (0,120 g/). Tir ndng dd 1-4%, luong GABA tao
ra ting dan va dat cao nhat tai 4%. O ndng d6 5-6% luong
GABA tao ra giam din.

So sanh v6i két qua nghién ctru ciia A.S. Espinosa va cs
(2020) [13] cho th?iy, ham lugng GABA duogc tao ra trong
stta sau 48 gio 1én men boi chung Lactobacillus sp. 1a 4,2-
11,2 mg/l, thiap hon két qua sinh GABA cua chung BC3
(6,734 g/1). Twong tw, ham luong GABA cao nhit tao ra boi
chung L. plantarum NTU 102 cuta tac gia Y.T. Tung va cs
(2011) [14] dugc 1én men trong sira tich béo 8%, nong do
MSG 0,6% trong 24 gio 1a 33 mg/l ciing thap hon GABA
ctia ching BC3. Sy khac biét nay co thé 1a do méi truong
nudi cdy, thoi gian 1én men khac nhau va cac chung vi khuan
khac nhau str dung lugng MSG khac nhau.
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3.4. Dinh danh ching Lactobacillus sp. BC3

Gen 16S rRNA cua chung BC3 duogc gidi trinh tu va dugc
phan tich st dung chuong trinh Clustalw dé so sanh trén
GenBank. Két qua cho thay, chung BC3 c¢6 do tuong dong
100% voi chung Lactobacillus fermentum (MT538871.1)
(hinh 4). T két qua nay xay dung ciy phat sinh chung loai
cua chung BC3 (hinh 5). Nghién ctu da phan 1ap thanh
cong chung vi khuan L. fermentum c6 kha nang sinh GABA
cao trong 72 gio 1én men, ndng do MSG 4% (ham luong
GABA dat 6,734 g/1).

So v6i nghién ctru ctia Y. Cui va cs (2020) [15] thi ham
luong GABA tao ra cia ching vi khudn L. bulgaricus
IAM1120 trong mdi truong lén men slta khoang 0,015
g/l, thdp hon ham luong GABA (6,734 g/l) cia ching
L. fermentum trong nghién ctru nay. Tir d6 cho thdy, kha
nang sinh GABA phu thudc vao dic tinh ciia ting gidng va
moi trudng 1én men khac nhau. Pong thoi, méi trudng MRS
¢6 nhiéu chat dinh dudng phii hop cho vi sinh vit.

KET QUA GIAI TRINH TV

TRINH T CHI TIET MAU THU

>3BC
CCCTAATCATCTGTCCCACCTTAGGCGGCTGGCTCCTAAAAGGTTACCCCACCGAC
TTTGGGTGTTACAAACTCTCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAAC
GTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCGACTTCGTGCAGGC
GAGTTGCAGCCTGCAGTCCGAACTGAGAACGGTTTTAAGAGATTTGCTTGCCCTCG
CGAGTTCGCGACTCGTTGTACCGTCCATTGTAGCACGTGTGTAGCCCAGGTCATAA
GGGGCATGATGATCTGACGTCGTCCCCACCTTCCTCCGGTTTGTCACCGGCAGTCT
CACTAGAGTGCCCAACTTAATGCTGGCAACTAGTAACAAGGGTTGCGCTCGTTGCG
GGACTTAACCCAACATCTCACGACACGAGCTGACGACGACCATGCACCACCTGTCA
TTGCGTTCCCGAAGGAAACGCCCTATCTCTAGGGTTGGCGCAAGATGTCAAGACCT
GGTAAGGTTCTTCGCGTAGCTTCGAATTAAACCACATGCTCCACCGCTTGTGCGGG
CCCCCGTCAATTCCTTTGAGTTTCAACCTTGCGGTCGTACTCCCCAGGCGGAGTGC
TTAATGCGTTAGCTCCGGCACTGAAGGGCGGAAACCCTCCAACACCTAGCACTCAT
CGTTTACGGCATGGACTACCAGGGTATCTAATCCTGTTCGCTACCCATGCTTTCGAG
TCTCAGCGTCAGTTGCAGACCAGGTAGCCGCCTTCGCCACTGGTGTTCTTCCATAT
ATCTACGCATTCCACCGCTACACATGGAGTTCCACTACCCTCTTCTGCACTCAAGTT
ATCCAGTTTCCGATGCACTTCTCCGGTTAAGCCGAAGGCTTTCACATCAGACTTAGA
AAACCGCCTGCACTCTCTTTACGCCCAATAAATCCGGATAACGCTTGCCACCTACGT
ATTACCGCGGCTGCTGGCACGTAGTTAGCCGTGACTTTCTGGTTAAATACCGTCAAC
GTATGAACAGTTACTCTCATACGTGTTCTTCTTTAACAACAGAGCTTTACGAGCCGAA
ACCCTTCTTCACTCACGCGGTGTTGCTCCATCAGGCTTGCGCCCATTGTGGAAGATT
CCCTACTGCTGCCTCCCGTAGGAGTATGGGCCGTGTCTCAGTCCCATTGTGGCCGA
TCAGTCTCTCAACTCGGCTATGCATCATCGCCTTGGTAGGCCGTTACCCCACCAACA
AGCTAATGCACCGCAGGTCCATCCAGAAGTGATAGCGAGAAGCCATCTTTTAAGCG
TTGTTCATGCGAACAACGTTGTTATGCGGTATTAGCATCTGTTTCCAAATGTTGTCCC
CCGCTTCTGGGCAGGTTACCTACGTGTTACTCACCCGTCCGCCACTCGTTGGCGAC
CAAAATCAATCAGGTGCAAGCACCATCAATCTAA

Hinh 4. Trinh tw 16S rRNA cua BC3 va két qua tra ciru trén Blast
search (NCBI).
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Lactobacillus gallinarum ATCC 3319
_ELactobacillus helveticus DSM 20075
Lactobacillus acidophilus NBRC 13951
Lactobacillus amylovorus DSM 20531
Lactobacillus amylolyticus DSM 1664
Lactobacillus reuteri DSM 20016

I: BC3
Lactobacillus fermentum NBRC 15885

Hinh 5. Cay phat sinh chiing loai ctia chiing BC3.

4. Két luan

Tir cac san pham 1én men truyén thng (bip cai, kiéu,
kim chi), 8 ching vi khuan c6 dic tinh twong tw v6i ching
vi khuan Lactobacillus sp. dugc phan 1ap va déu co kha
nang sinh GABA. Trong do, chung BC3 Ién men tor BC
sinh GABA cao nhit (4,279 g/l) va dugc dinh danh la
Lactobacillus fermentum dua trén phan tich trinh ty gen 16S
sau khi so sanh v&i NCBI. Chung L. fermentum sinh GABA
cao nhit voi gia tri 13 6,734 g/l sau thoi gian 1én men thich
hop 72 gid va ndng d6 co chat cam tmg MSG 1a 4%.
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Nghién ctru giai phap hoi phuc va ting cwong trit lwong nwée
cho cac mach 19 trén dia ban tinh Di¢n Bién
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Tom tit:

Mach 1§ (mé nuérc) 13 ngudn nwée dwoc sir dung twong ddi phd bién trén dia ban tinh Pién Bién, nhét 12 tai cac ving
niii cao va ving khan hiém nwéc. Tuy nhién, suy giam trit lwgng va chét lrgng nguén nuwéc mach 19 hién dang dién
ra hiu hét dbi véi cac loai hinh mach 1§ phan b trén dia ban nghién ctru. Trén co sé phan tich diic diém cu tric dia
chit thity viin ciia cc loai hinh mach 19, bai bao gi6i thiéu giai phap hdi phuc va ting cuong trir lwong ngudn nuée
cho cac mach 1§ trén dia ban tinh Pi¢n Bién. Két qua tinh toan thir nghiém cho mét cong trinh cu thé tai xi Muong
Bang, huyén Tia Chua, tinh Dién Bién cho thiy, cic gidi phap dé xuit cé thé bd sung khoang 5.377 m*/nim cho cic

ngu(“)n mach 19 trong pham vi luu vwe cong trinh.

Tir khéa: dap ngdm, hao thu nwéc, mach 19, Muong Bang - Dién Bién, ting cuwong.
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Abstract:

Springs are the relatively common sources of water used
in Dien Bien province, especially in the high mountains
and water-scarce areas. However, a decline in the quantity
and quality of springs is taking place in most study areas of
the province. Based on the analysis of the hydrogeological
structural characteristics of various types of springs, this article
introduces solutions to restore and increase the water reserve
for the springs in the province. The experimental results for a
specific model in Muong Bang commune, Tua Chua district,
Dien Bien province showed that the proposed solution can add
about 5,377 m3.a! to the exposed spring sources within the
project basin.

Keywords: Muong Bang - Dien Bien, springs, strengthening,
underground dam, water collection trench.
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1. Dt van deé

Mach 16 14 ngudn nudc cung cép cho cong dong lau doi
nhit va chung van 1a ngudn wa thich, bai vi ¢6 chét luong tur
nhién cao va cong nghé khai thac tuong dbi don gian. Mach
16 con ¢6 cac tén goi la mo nude, mo 1an, bén nudc, mach 16
chinh 1a vi tri dong nudc ngam xuét 10 trén mat dat ty nhién,
tao thanh dong chay. Dong xuat 16 nudc ngdm tu nhién nay
¢6 thé thoat ra tir ¢4 gdc hay tir 16p dét phu trén mit dat hodc
trén cac khu vue ¢6 nude mat. Mach nude xuét 16 theo quy
md, diéu kién va nhiéu tinh hudng khac nhau. Co6 thé gip
mach nude xuét 10 theo dang mach ri rat nho (chi du quan
sat thiy dong chay), t6i cac mach nudc xuét 16 tran tré luu
luong cuc 16n. Mach nudce ciing ¢6 khi gap trén suon nui,
bén b song, hay mach dun 1én thanh ¢am lay hay tham chi
gap mach nude ngot ¢ ngoai bién. Su van dong cua mach
nude rat khac nhau, c6 loai ‘mach nudc chi xudt 1 vao mua
mua, ¢ loai mach 16 chi xuat hién vao mua kho, co loai xuét
16 quanh nam, c6 loai xuét hién theo chu ky[1,2].

Mach 16 12 nguén nuéc duge sir dung tuong dbi phd bién
trén dia ban tinh Dién Bién, nhit 14 tai cac ving nui cao va
khan hiém nudc. Hién tai, trén dia ban tinh co khoang 215
cong trinh khai thac nudc tir mach 16 dé cip nudc sinh hoat
cho hon 3.000 ho déan [3]. Tuy nhién, qua két qua khao sat
danh gi4, hién tugng suy thoi ngudn cuia mach 16 dang dién
ra nhanh chong, nguyén nhan chu yéu 1a do thoi tiét khac
nghiét cong thém v&i d6 nan chat pha ring, dét rimg lam
tham phu thuc vat ngay thua thét. Diéu nay lam giam thoi
gian luu gitr cuia nudc mua trén bé mat dia hinh din dén
nguon cap cho nudc ngam bi mat di, kém theo do, su gia
tang dan sb va phat trién kinh t& ngay cang phat trién nhu
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cau dung nudc ting, dan dén viéc khai thac qua muc ciing
gdy ra sy suy giam trit lugng clia ngudn mach 16. V@& giai
phap khai thac nudc mach 16, hau nhu khai thac theo hinh
thirc ty nhién va don gian, hé thong lay nudc dwoc diu truc
tiép voi diém xudt 16 ¢6 luu luong 16n nhit, con cac diém
khac trén dién 16 thuong khong duoc tén thu va tu chay tran
gdy lang phi nguon nudce rat 16m, vi Vay dbi véi ngudn nudce
ndy can phai c6 cac giai phap lam giam thiéu nguy co suy
thoai, ting cuong trit lugng ngudn cho mach 16 ciing nhur
cac gidi phap thu gom luu gitt nude tai khu vuc dién 10 cta
mach nude trong miia mua dé ding vé mua khé.

2. Phuong phap nghién ciiu
2.1. Phwong phap thu thdp thong tin

Thu thép tai lidu vé diéu kién tu nhién; dan sinh kinh té,
xa hoi; dia chat thuy van; s6 liéu vi tri, luu lugng, d6 khoang
ho4 cac mach 19; sb liéu vé cac cong trinh khai thac nguén
nudc mach 1§ trong vung nghién ctru; cac nghién ctru lién
quan & trong nudc va trén thé gioi.

2.2. Phwong phdp ké thira

Str dung c6 chon lgc Kkét qua nghién cuu, bao gém tr cac
két qua nghién ctru vé dia hinh, dia chat, khi tuong, thuy
van, nudc dudi dat...

2.3. Phwong phap phdn tich

St dung phuong phép phan tich dé thong ké phan tich
cac tai lidu, so lieu dong thoi tong hop s6 liéu theo dinh
hudéng nghién ctru.

2.4. Phuwong phdp diéu tra

Piéu tra cac sb liéu vé mach 10, cong trinh khai thac
ngudn nude mach 19 tai cac co quan ban nganh trong ving
nghién curu; diéu tra ngoai thuc dia vé vi trf cac mach 10, luu
luong mach 19, cac cong trinh khai thac ngu@)n nudc mach
16 cho toan bd vung nghién ctu; diéu tra vé nhu cau sir dung
nudc, su déng thuén caa déng bao dan toc vé thiét ké, thi
cong va van hanh 2 mé hinh thi diém xdy dung trong noi
dung cua dé tai.

2.5. Phwong phdp do dac, quan tric

Khao sat dia chét, dia chét thily van va quan tric luu
luong nude mach 16 cho khu vuce du kién xay dung mo hinh
thi diém.

3. Phéan loal mach 10 trén dia ban tinh Dién Bién

Su phong phu cia mach 19 vé nguén géc, quy md, hinh
thirc xudt 16 va ca dong thai cua chung da tao ra sy da
dang, khong théng nhat khi phan loai mach nuéc. Trong
dia chat thiy van hién ton tai nhiéu cach phan loai mach
nudce theo tidu khac nhau, nhu theo ngudn gdc hinh thanh,
theo cdu tric va dic diém dia chat, theo quy mé xuét 16/luu
luong cia mach nudc dén theo nhiét do va theo chat lugong
nuée [1]. Trén co sé phan tich dic diém ciu trac dia chat
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thity van két hop véi hinh thirc xuét 16 ciia céc loai mach 16
trén dia ban nghién ctru, ¢6 thé phan chia ra cic loai mach
16 nhu sau.

3.1. Mach ¢ khong ap

Day la dang mach 16 phd bién nhat trén dia ban tinh,
loai hinh mach 1§ nay thuong xuét 1§ tai cic chan suon ddc.
Dong nudc xuét 16 ¢6 thé 1a tir trong cac thanh tao suon tan
tich (edQ) tur cac doi phong hoa dap vo cua da gbc hodc
tryc tiép tir da gde. Cong trinh thu nudce c6 két cdu xay gach,
bé tong hodc bé tong cdt thép co quy md tir 5 dén 15 m?
himg nude tryue tiép tir mach 16. Bé chi ¢ 1 ngdn chira nudc,
khong ¢6 ngin loc. Cu triic dia chat thity vin va két cau ciia
cong trinh khai thac mach 19 nay dugc trinh bay & hinh 1.
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Hinh 1. Cu truc dia chéat thiy van, két ciu cta cong trinh khai
thac nwéc mach 16 khéng ap. 1: sét pha 14n dam manh (edQ);
2: d6i da phong héa manh thanh ddm manh 1an dat; 3: da phong
hda nhe it nit né, kha nang thdm nwoc yéu.

3.2. Mach lg co ap

Loai hinh mach 16 nay it bét gap trén dia ban tinh Di¢n
Bién. Dong nudc cua loai mach 19 nay thuong xuét 10 ra trén
cac suon déc va tur cac doi1 da dam manh phﬁn b trong cac
thanh tao tang phu suon tan tich (edQ). Cau truc dia chit
thuy van va két cau cua cong trinh khai thac dang mach 10
nay duogc trinh bay ¢ hinh 2.

Hinh 2. C4u tric dia chat thay vin, két cAu chia céng trinh khai
thac nwéc mach 16 ¢6 ap. 1: sét pha Ian dam manh (edQ); 2: d6i
da dam manh.

3.3. Mach 19 tir cdac thanh tao carbonat

Trén dia ban tinh Dién Bién cac thanh tao carbonat (da
vo6i) chu yéu phan bd trén dia ban cac huyén Taa Chua, Tudn
Gi4o va mot phan cta huyén Mudng Ang [4]. Mach 16 xuét
hién tir cac thanh tao carbonat chu yéu la cac dong xuét 10
tlr cac khe ntit hodc ddi khe nit trén cac vach nti da. Cau
trac dia chat thuy van va két cau cong trinh khai thac nudc
tir dang mach 16 nay duoc thé hién ¢ hinh 3.

2]
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Hinh 3. C4u truc dia chat thiy van va két ciu céng trinh khai
thac nwéc mach 16 tir cac thanh tao carbonat.

3.4. Mach 1§ xudt hién trong tram tich long suéi

Ngudn nudc mach 16 ndy thuong xuét 16 trong cac trim
tich cat cudi soi phan bd tao céac long khe sudi, vé mua nua
cac trim tich nay bi dong mat pha 1én. Dang mach 16 nay
tuong ddi phd bién, do c¢6 luu lugng tuong ddi 16n nén
thuong duge dung 1am ngudn cho cac cong trinh cip nude
tap trung. CAu truc dia chit thuy van va két cdu cua cong
trinh khai thac nudc dugc trinh bay tai hinh 4.

Hinh 4. C4u truc dia chat thay van va két cau cong trinh khai thac
nwéc mach 16 xuét hién trong tram tich long sudi. 1: tng pha sét
pha; 2: da phong hoéa nirt né manh; 3: da gbc phong hoéa nhe.

=2

4. Dé xuat giai phap hei phuc va tang cuong trif lvong mach
(1]

Trén co s& cac nguyén nhan gay suy giam trit lugng
ngudn nude nach 16 két hop véi phan tich cau trac dia chét
thuy van cua cac dang mach 19 trén dia ban trén dia ban tinh
Dién Bién cho thiy, c6 thé dung cic giai phap cong trinh dé
hdi phuc ciing nhu ting cudng trir luong cho cac mach 10.
So d6 cong nghé cua giai phap dugc thé hién ¢ hinh 5.

S Hao bo cap sdu
i 5 caj

Giéng bd cap

Hszo bd cap néng

Hinh 5. Mit bing so dé céng nghé giai phap. (A) Mach 16 dang
khéng ap, co ap; (B) Mach 16 tram tich long sudi.
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Nguyén Iy hoat dong ctia hé thdng nhur sau: trén cac suon
dbc mai ddi, hodc thuong luu cac nhanh sudi nguén nudc
mua, nudc mat dugc thu gom vao cac hao thu nudc. Hao
thu nudc co thé bd cap tryuc tiép cho tang chira nude (hao
bd cap nong), hodc co thé dan vao giéng giéng khoan dé bd
cap cho tang chira nude (b6 cap siu). Poi véi cac dong chay
mat chdy qua céac chi luu thudc luu vuc ciia mach 19 co bé
rong nho do ddc tuong doi, sir dung cong trinh dap tam (két
céu don gian bang cdy, tre két hop bao dat) vi muc dich gitr
lai mot ph?m hodc 1am cham van toc dong chay kéo dai thoi
gian luu gitr trén bé mdt nham ting cudng ngudn nudc mat
cip xubng tang chira nudc ngam, phan nude chay tran qua
dap tam s& duoc luu gitra lai boi hé thong dap dang két hop
dap ngdm & phia ha luu.

5. Ung dung giai phap vao cong trinh cu thé
5.1. Gioi thiéu cong trinh

Cong trinh cép nudc sinh hoat Poi 1, xi Mudng Béang,
huyén Tua Chua, tinh Dién Bién duoc xay dung tr nam
2003 va méi duge nang cip stra chita nam 2015 véi nhiém
vu cép nudce sinh hoat cho 90 ho dan, 1 truong hoc, tuong
duong 500 nguoi. Cong trinh bao gdm bé dau mbi co két
ciu bé tong cot thép dung tich 30 m3, hé théng dudng éng
cép nuéc. Hién tai, cic hang muc cong trinh van hoat dong
binh thudng, tuy nhién vé mua khé vao khoang tir thang 12
dén thang 4 nam sau luu lwong bi giam xudng chi con 20%
$0 v&i mua mua.

Hinh 6. Hinh anh dau méi va dwong ng cap nwéc sinh hoat.
5.2. Dic diém tw nhién ciia khu vwec xdy dung cong trinh

Ché dé mwa: Khu vuc nghién ctru chua cd tram quan
trac, tram quan tric gan nhat 1a Tuan Gido. Lugng mua
trung binh nam tai khu vuc nghién ciru 1y theo Tram Tuan
Gi4o thay doi tir 1.700 dén 2.100 mm. Mot ndm c6 2 mua,
mua mua bit dau tir thang 4 cho dén hét thang 10, mua
kho bt dau tir thang 11 kéo dai cho dén hét thang 3 nim
sau. Luong mua phan b6 khong déu chu yéu vao mua mua
chiém 75-80% luong mua nam.
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Bang 1. Lwong mwa thang tir ndm 2016 dén 2019 (Tram Tuan
Giao).

Tong hrgng mua cc thang trong nim (mm)

1 2 3 4 5 6 7 8 9 10 1 12
2016 730 147 178 1170 1591 2477 4654 4480 2051 160, 29,5 1003
2017 731 219 153 1798 1956 1300 2398 3807 1264 145 401 13
2018 1277 83 1039 1361 1324 3853 3598 4042 2121 L1 219 341
2019 555 135 726 1013 1623 2680 1951 3236 729 619 459 26,

Nim

Trung

binh 82,3 146 524 1336 1624 2578

3150 3891 1541 769 344 405

BPdc diém dia hinh: Luu vuc mach 10 ¢6 dién tich khoang
1,5 km?, dia hinh bi phan cit boi cac khe xam thyc sau tir
1,0 dén 2,0 m, sudi chinh dai khoang 1,8 km voi do dbc
1ong sudi khoang 5-10%, do dc suon luu vyc thay ddi tir
10 dén 40%.

Bdc diém dia chat, dia chat thity van: Phan bb dudi long
sudi 1a cac thanh tao boi lii tich (apQ) thanh phan chu yéu
1a cat san 13n cudi tang gin két yéu, hé s6 thim 16n, mirc do
luu thong nudce cao, phan bd hai bén sudn doc 14 cac thanh
tao suon tan tich (edQ) c6 thanh phan chinh 1a sét pha lan
dam manh trang thai nra ctiing, hé s6 thim nho mtre do luu
thong nude kém. Céu tric dia chét cua khu vuc mach 10
duoc thé hién tai hinh 7, cac thong s6 dia chét thuy van dugc
trinh bay ¢ bang 2.
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Mat cat dia chat ngang mach 16 Mat cit dia chat doc mach 16
(theo dwdng 1-1) (theo dwong 2-2)

Hinh 7. C4u tric dia chat thay van khu viee mach 19. 1: sét pha
I&n ddm manh; 2: cat bot két phong héa manh; 3: da cat bot két
phong héa nhe.

Bang 2. Thong s6 dia chat thay van.

STT L6p  Chiéuday trungbinh (m)  Hésbrbng (%)  Hé sd thim K (cm/s)
1 Lipla 22 355 1x10°

2 Lépl 78 50,6 2,5x10%

3 Lop2 39 93 1,12x10°

Lueu heong nwée mach 19: Két qua quan tric luu luong
nudce tai mach 16 nam 2019 cho théy, luu luong trung binh
tai mach 10 trong cac thang dao dong tir 0,27 /s (thang 4)
dén 3,92 I/s (thang 9). Chi tiét dugc thé hién & bang 3.
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Bang 3. Lwu lweng quan trac tai mach 16 Doi 1, Mwong Bang
- Taa Chua nam 2019.

Giatri(I/sy T1 T2 T3 T4 TS Te6 T7 T8 T9 TI0 Tl Ti2
Trungbinh 044 036 033 027 076 2,18 2,67 297 392 232 1,17 0,73
Min 040 034 030 025 068 198 240 2,70 3,12 2,11 1,02 0,62
Max 047 037 035 029 083 237 293 323 472 2,53 132 084

5.3. Tinh todn nhu cdu sir dung nwéc

Nhu cau st dung n}réc tur nguf")n mach‘,l(} duoc xac dinh
1a Q=0,55 (I/s). Chi tict tinh todn dugc thé hi¢n ¢ bang 4.

Bang 4. Tinh toan nhu cau can khai thac nguén mach 16 Poi 1,
xa Mwong Bang.

TT Thanh phin Pon vi Gi tri tinh todn
1 Dansb ving dy 4n Nguoi 500
2 Ty 1§ dan dugc cip nude % 100

3 Nudc cho nhu cu sinh hoat Q,) m'ng.dém 30

4 Nudc cho cong trinh cong cong (10% Q) m’ 3
Cong Q) m 3
5 Nudc thit thodt do rd i, dur trit phdt trién (15%Q) ~ m’ 5
Luru lugng nude ¢p vao mang m’ 38
6 Nudc cho yéu ciu khdc 5% (Q,+ Q,) m 2
7 Tongcong m’ 40
8 Heé sb ngay ding nudc 16n nhét K. 1,2
9 (Cong suat tinh toan m 48
10 Cong sudt (m¥/ng.dém) m’ 48
11 Cong suét theo nhu cu (I/s) Is 0,55

So sanh v&i sb lidu do dac hién trang (bang 3), Kkét hop
v6i diéu tra phong vn ngudi dan sé tai cho thiy, ngudn
nude st dung cho sinh hoat dugc léy tor cac mach 16 cung
cép s& bi thiéu hut trong 6 thang mua kho (tir thang 4 dén
thang 9) hang nam, dic biét it nudc nhat vao thang 4. Dé co
s6 liéu tinh toan thiét ké, chung t6i sir dung két qua do thuc
té vao thang 4 do d@ tai thyuc hién dé tinh toan. Luong thiéu
hut 16n nhat trung binh vao thang 4 1a: Q,=0,55-0,27=0,28
(I/s). Nhu vay, dé cong trinh hoat dong hiéu qua dap tng
duoc nhu cau thi hang nam mach 19 can bd sung mot lugng
nude la Q. =2.903 (m’).

5.4. Thiét ké gidi phdp hoi phuc va ting cwong triv
lwong ngqun mach 1)

Lva chon cong nghé: Trén co sd phan tich diéu kién tu
nhién (dia hinh, dia cht thuy vén, khi hau). Giai phap dugc
nghién ctru va dua vao ap dung bao gdm cac hang muc cong
trinh nhu: dap dang két hop dap ngam, hao gom nude, hao bd
cap nong va dap tam. Mit bang giai phap thé hién ¢ hinh 8.
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Hinh 8. Mt béng giai phap.
Tinh todn thiét ké cic hang muc

Bdp ding két hop dap ngam, ddp tam: Dap dang két hop
dép ngdm co két cau gom céc phan chinh 13 phan néi ¢ khu
vue 1ong sudi co két cau bé tong hodc da xay, phan tuong
ngam bo tri hai bén vai chén ngang dong ngam va co diém
dinh tuong két nbi v6i hao thu gom nuGe dé tao nén mot
vong cung kin ngdn khong cho dong ngam thoat vé ha luu,
phan tuong ngam dugce két cdu bang dat ¢ hé s6 tham nho,
hodc xi mang dat. Pap dang két hop dap ngam cé cac nhiém
vu sau: (1) Luu gilr nude mat lai 6 mot cao trinh phu hop tao
su can bang giira nudc mit va tang chra nuge mach 19 1am
giam luong nude thoat ra khe sudi; (2) Phan tuong ngam
¢6 nhiém vu luu giit nudc ngdm lai trong tang chira nuéc &
cao trinh phu hop lam giam chénh 1éch gradien thuy luc tai
diém xuét 16 nudc (mach 19) va phia ha luu nhim giam sy
that thoat nuge cua ngudn mach 19. Két céu dép dang két
hop dap ngdm duoc thé hién ¢ hinh 9. Hé théng dap tam
duogc bd tri cat ngang cac chi luu trén khu vuc thuong luu
cua luu vue mach 19, dap tam c6 nhiém vy lam cham chay
dong mat tang thoi gian luu giit nudce trén bé mit ty nhién
dé tir d6 bd sung cho t?mg chtra nudce, bén canh d6 dap tam
ciing luu giit lai dwoc mot phan lugng phu sa gitp cho tham
thuc vat phat trién.

Dép bg da'nhéc_
Dap cétIoe v o vé éng

Ong thu loc D110
Mang HDPE

DAt adp K95

[+207.00 1000
1
g __J+a0860

Hao thu gom nuoc Muc nuéc ngam

Hao thu gom nuéc
209.0

2080 |7
2070 -

DAatdap K95

Jiomo

206.0

205.0
2040 | 3
203.0
220 )

3 < S
2010 \ ( Y I
200,017 N R

Hinh 9. Cét doc tim dap dang két hop dap ngam.
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Luong nudc ma cong trinh dap dang két hop véi dap
ngdm c6 thé bd sung cho ting chtra nude duge tinh theo
cong thuc sau:

V..=F, xHxp[4]

trong d6 F, (m?) la dién tich trung binh cua dung tich hitu
ich, bao gom dién tich bao phu cua phan nudc mat do déap
dang va phan dién tich bao phu nudc ngdm do dap ngam tao
nén; H, 1a chleu cao cua dung tich hiru ich; p, 1a h¢ s6 nha
nude clia tang phu.

Hao gom nudc duoc bd tri theo dudng dong murc cit
qua t?mg chira nudc mach 19, hao thu gom nudc c¢6 nhiém
vu: (1) Thu gom nude ngim trong tng chtra nudc theo cac
huéng khac nhau vé cong trinh tri; (2) Luu gilr nude ngam
lai trong tang chtra nude; (3) Thu gom mot phan dong mat
dé bd sung cho cong trinh trir nude. Két cau cua hao thu
nude bao gom céc 16p cudi soi, cat va da tang dugc bd tri
nhu kich thudc hao c6 thé lua chon nhu sau: chiéu dai hao
phai dam bao dé thu gom hét cac dong ngam; hao c6 mit cit
hinh thang v¢i canh ddy nho >1,0 m, day 1én 16n hon day bé
tu 1,5 dén 2,0 1an. Hao dugc két cdu vai cac 16p cudi soi bao
quanh 6ng loc nhu hinh 10A, véi chiéu day cua 16p Ds>0,3
m, 16p cudi so6i phia trén cling ¢6 chiéu day tuong tu, phan
con lai s€ dugc dap bang cat sach. Phin dap hoan tra lai mat
béng cii duoc dap bang d4 tang, ddy hao va vach hao phia ha
lwu duge pha bang mang chdng thim HDPE.

Hao bd cép nong duoc b tri theo dudng dong muc tai
céc vi tri ¢ thé thu dwoc lugng dong mat 16n nhat. Mit khac
vi tri Iya chon cling phai dam bao c6 chiéu sau hao 12 nhé
nhat, nén bd tri hao thu nudc tai cac vi tri ma chiéu sau hao
<3 m. Nguyén ly hoat ddng cua hao cap nong nhu sau: nudc
mua, nudc mat chay tran qua bé mit hao thu nude, sé duogc
giit lai trong hao va thim thau tryc tiép vao tang chira nudc
lam tang trir lugng cho tang chira nudc, két cdu hao bd cap
ndéng dugc thé hién tai hinh 10B.

Hinh 10. C4t ngang hao thu gom nwéc (A), cat ngang hao bé
cap néng (B).

Lugng nudc ma hao bd cap nong cho ting chira nude
mach 10 duogc tinh nhu sau:

Q,., = F, x K, xT (m’) [4].
trong d6 F, (m?) 1a dién tich hao thu; K, 12 h¢ s6 thim thing
ding cua tang chira nudc, duge xéac dinh theo phuong phap
do nudc ho dao; T (ngay) 1a thoi gian ma trong hao c6 nudce
s& phu thudc vao lugng mua, dung tich hao.
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Két qua tinh toan lwong nudc ting cudng hang nim khi
xdy dung cac hang muc cua gidi gidi phap duogc trinh bay
o bang 5.

Bang 5. Két qua tinh toan lwong nwéc bbd cap hang nam cua
cong trinh.

STT Hang muc cong trinh Q,, (m*/nim)
1 Dap dang ddu mébi 163,34
2 Dap tam s6 1 8,34
3 bap tam $62 7,50
4 Dap tam s6 3 13,61
5 Hao bd cap nong. 5144,0
Téng cong 5377,0
6. Két luan

Suy thoai trit lugng va chat lugng ngudn nude mach 16
hién dang dién ra hau hét di vdi cac loai hinh khai thac
nudc mach 16 trén dia ban cc tinh mién nui phia Bic noi
chung, Pién Bién noi riéng. Giai phap cong trinh hdi phuc
va ting cudng ngudn nude cho cac mach 16 bang viéc két
hop ddng bd cac hang muc cong trinh dap dang, dap tam,
dap ngam va hao b cap duge gidi thiéu trong bai bao la
giai phap co tinh thyc tién c6 ¥ nghia khoa hoc. Céc cong
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trinh ¢6 quy mo6 nho dén trung binh, vat liéu tai chd 1a chu
yéu, hinh thirc cong trinh don gian nén d& dang thi cong va
phu hop véi ddc diém dia hinh, dia chét, dia chit thay vin

khu vuc.
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Nghlen clru dé xuat giai phap IoT linh hoat vai mang
truyen thong vo tuyen va cam bién do lwong, diéu khién
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Tom tit:

Véi sir gia ting manh mé ciia s6 lwgng thiét bi IoT (Internet of things), giao thirc truy cAp mang ciia cac thiét bi ciing
tré' nén da dang, din dén nhu ciu vé nén tang IoT hd tro truy cAp mang khong dong nhat. O mdi khu vie hodc véi
mdi ing dung khac nhau, giai phap két ndi truyén thong ciing nhu viéc do lwong diéu khién ngoai vi 13 khac nhau.
Cic hé thong IoT hién tai dwoc xay dung chii yéu cho bai toan cu thé, thiéu kha ning mé rong mang két ndi va véi
cac thiét bi ngoai vi khac nhau, dan dén ton kém chi phi du tw, thoi gian xAy dung hé thong ciing nhw kha ning
1am viéc kém tin ciy. Bai bao dé xuat giai phap IoT linh hoat, c6 thé sin sang irng dung cho cac hé thong ngoai troi,
dién hinh nhu: san xuit ndng nghiép théng minh, chiéu sang thong minh va giao thong thong minh..., nham dwa ra
md hinh #ng dung linh hoat véi co sé ha ting khac nhau cho méi ing dung, dem lai chit lrgng 1am viéc cao, ¢6 kha

ning mé rong va tiét giam thoi gian, chi phi xay dung hé thong.

Tir khéa: do lwong va diéu khién tuy bién, IoT linh hoat, mang két ndi tiy bién.

Chi sé phén loai: 2.2
1. Dat van dé

IoT 1a cong nghé phat trién nhanh chong, cho phép
g dung vao nhiéu linh vyc nhu thanh phé thong minh,
nha thong minh, nong nghiép thong minh, ludi dién thong
minh... [1-7]. La mot trong nhitng nganh c6ng nghiép hira
hen nhat tren thé gidi, IoT da thuc day ngay cang nhiéu thiét
bi dau cubi tham gia nhu dién thoai di dong, may tinh ca
nhén, cac cam bién khac nhau...

Cong nghé ToT c6 thé duoc coi 1a nén tang cho cac thanh
phé thong minh (Smart cities - SC) thé hé tiép theo do tiém
ndng cua nod trong viéc khai thac cac cong nghé thong tin
va truyén thong bén viing [8]. Ban dau, khai niém SC bét
ngudn tir cong nghé IoT, sau do, viéc sir dung IoT ciing cd
thé duoc mo rong cho cac lang thong minh (Smart villages
- SV) 6 cac khu dinh cu nong thon, cai thién cudc séng cua
cong dong ndi chung. V& hinh thirc, cac khu dinh cu nong
thon c6 cac yéu cau hoi khac so v6i cac khu dinh cu thanh
thi. Néu viéc ung dung loT trong cac SC co thé duoc dic
trung boi sy day dic cia IoT dbi véi cude séng hang ngay,
tuan theo dic diém ciu trauc cua cac thanh phd 1a nhing noi
dong dan cu, thi SV duoc trao quyén cho IoT thudng 1a mot
hé thong phén tan va thiéu hut. Tuy nhién, bang cach cung
cap phan tich xuyén nganh, viéc xem xét vai trd cua IoT
trong SC va SV [8] d xac dinh dugc sy twong dong, khac
biét va vién canh tuong lai déi v6i SC va SV. Cung véi do
la sy gia ting manh mé cua so luong thiét bi IoT, giao thirc
truy cdp mang va cac két ndi do luong diéu khién cua cac
thiét bi ciing tro' nén da dang va khong dong nhat, dan dén

“Tac gia lién hé: Email: vancn@ntc.edu.vn
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nhu ciu vé nén tang ToT hd tro truy cdp mang khong dong
nhét va do luong diéu khién tuy blen Dau vay, khung nén
tang IoT hién tai khong hd trg tot cho viée truy cap mang
khong dong nhat cung nhu viée do luong va diéu khién
cac thiét bi ngoai vi. Trudc nhu clu d6, da c6 nhiéu nghién
ctru duge dua ra, tiéu biéu 1a 1. Mashal va cs (2015) [9]
da nghién ctru xay dung “Flexi-IoT”, tuy nhién nghién ctru
moi chi dung lai 6 viée ing dung cho cac thiét bi trong nha
v6i khoang cach truyén thong ngin, moi truong lam viéc
noéi chung ly tudng hon so voi ngoai troi. Ngoai ra, viée do
luong st dung cam bién 1a duge dinh sin ma khong tuy bién
cho viéc két ndi da cam bién.

Muc tiéu cua bai bao 1a xay dung thiét bj IoT c6 kha
nang két ndi truy cap mang khong ddng nhat, hd tro da két
n6i mang va da két ndi cam bién do luong, diéu khién dé
thiét bi ngoai vi c6 thé dé dang thiét 1ap cho cac mg dung
tiéu biéu ngoai troi nhu hé thong néng nghiép thong minh,
chleu sang thong minh, giao thong théng minh. Pdng thoi,
mdi img dung cling tao ra dugc sy thudn tién trong viée
két ndi tiry theo co so ha ting c6 sdn dién hinh nhu wifi,
LoRa/LoRaWAN va GRPS, tu dong chuyén ché do két
ndi. . nang cao kha nang san sang va do tin cay lam viéc
cua he thong.

2. Noi dung nghién ciiu
2.1. Kién trisc IoT

Khong ¢ su dong thudn duy nhét vé kién trac cho IoT
dugc thong nhat trén toan cau. Cac kién tric khac nhau da
dugc dé xuat bdi cac nha nghién ctru khac nhau. Kién trac
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Research and propose flexible IoT solutions
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and sensors for measurement, control

Nhu Van Co", Hung Lan Le', Ngoc Tu Tran', Hoang Nam Le*

!University of Transport and Communications,
3 Cau Giay Street, Lang Thuong Ward, Dong Da District, Hanoi, Vietham
“National Center for Technological Progress, Ministry of Science and Technology,
25 Le Thanh Tong, Phan Chu Trinh Ward, Hoan Kiem District, Hanoi, Vietnam

Received 20 September 2021; revised 14 October 2021; accepted 19 October 2021
Abstract:

With a rapid increase in the number of IoT devices, the
network access protocols of the devices also become
diversified, leading to the need for IoT platforms that
support heterogeneous network access. In each area or
with different applications, the communication solution
as well as the measurement and control for peripheral
devices is different. Current IoT systems are mainly
built for a specific problem, lacking the ability to expand
the connection network and with different peripheral
devices, therefore a costly investment and time to build
the system, and at the same time, the ability to work is
less reliable. The article proposes a flexible IoT solution
that can be readily applied to outdoor systems, such as
smart agriculture, smart lighting, and smart traffic;
thereby suggesting a flexible application with different
infrastructures for each application with high working
quality, scalability, time and cost-savings.

Keywords: customisable measurement and control,
customisable networking, flexible IoT.

Classification number: 2.2

co ban nhat 1a 3 16p [10, 11] nhu & hinh 1, dwoc gidi thidu
trong giai doan dau cua nghién ciru trong linh vuc nay, 3
16p do 1a: do luong, mang va ung dung. Do luong la 16p vat
1y, c6 cac cam bién dé cam nhan va thu thap thong tin. Lép
nay thu thap mot ) thong s6 vat ly hoac xac dinh céc dédi
tuong thong minh khac trong mdi truong. Lép mang chiu
trach nhiém két ndi v6i nhitng tht thong minh khac, thiét
bi mang va may chu. Céc tinh nang cua no6 cling dugc su
dung dé truyén va xt 1y dir liéu cam bién. Lop Gmg dung
chiu trach nhiém cung cép cac dich vu cu thé cua ung dung
cho nguoi dung.
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Hinh 1. Kién tric cua loT: 3 1&p (A) va 5 1&p (B).

Mot kién truc khac dwoc dé xudt boi H. Ning va cs
(2011) [12] 14y cam hing tir cac 10p xtr Iy trong ndo nguoi.
Kién trac dugc truyén cam hing tir tri thong minh va kha
nang cta con ngudi dé suy nghi, cam nhan, ghi nhd, dua
ra quyét dinh va phan Umg v6i moi truong vat chat, dwoc
cAu thanh bdi 3 phan. Pau tién 1a bd ndo con ngudi, twong
tu nhu don vi xur ly va quan 1y di liéu hoac trung tam di
lidu. Thir hai 1a tay sdng, twong tw nhu mang luéi phan tan
ctia cac niit xtr 1y dir liéu va céc cong thong minh. Thir ba la
mang ludi cic day than kinh, tuong mg véi cac thanh phan
mang va cam bién.

Maic du moi hé théng IoT déu khac nhau, nhung nén
tang cho mdi kién tric nay ciing nhu quy trinh xtr 1y di liéu
chung gan nhu gidng nhau (hinh 2).

Ung dung

|

Céng két néi

Hinh 2. So’ 6 khéi don gian vé cac khdi xay dwng co ban cla
loT.

Nhiém vu cua cac khdi chue nang trong kién trac & hinh
2 nhu sau:

Sensors: Nhitng thtr ndy tao thanh giao di¢n nguoi dung
cta cac thiét bi 1oT. Muc dich chinh cua chung la thu thap
dit liéu tir méi truong xung quanh (cam bién) hodc cung cép
dir lidu cho xung quanh (thiét bi truyén dong). Pay 1a nhiing
thiét bi co thé nhan dang voi mot dia chi IP duy nhat dé co
thé dé dang nhan dang ching qua mdt mang l6n; hoat dong
trong ty nhién, c6 nghia 14 phai ¢ thé thu thap dir liéu theo
thoi gian thyc; ty hoat dong (tu chii vé ban chét) hodc co
thé duoc tao ra dé nguoi dung hoat dong tuy thudc vao nhu
cau ctia ho (do nguoi ding kiém soat). Vi du vé cam bién la
cam bién khi, cam bién chét lugng nudc, cam bién d6 am...



Processors: BO xtr ly 1a b nao cua hé théng IoT. Chuc
nang chinh cta chung la xt 1y dit liéu dugc thu thap bdi cac
cam bién va xtr 1y dé trich xudt dir lidu c6 gia tri tir luong
dir 1iéu tho khéng 16 duoc thu thap. Noi mét cach ngén gon,
chung ta ¢6 thé noi ring n6 cung cip thong tin cho dit liéu.
Céc bo vi xu ly hau hét hoat dong trén co sd thoi gian thuc
va c6 thé d& dang dugc diéu khién boi cac ing dung. Ching
cling chiu trach nhiém bao mat di li€u - d6 1a thyc hién ma
hoa va giai ma dir liéu. Thiét bi phan cimg nhung, bo vi diéu
khién... 1a nhitng thiét bi xir 1y dit liéu vi ching ¢ bd xir ly
gan lién voi no.

Gateways: Céac cong chiu trach nhiém dinh tuyén du liéu
da xur 1y va gui dit liéu dén cac vi tri thich hop dé su dung
(dir ligu) ding cach. Noi cach khac, cong két ndi gitip truyen
dit liéu dén va di. N6 cung cap két ndi mang vai dit liéu. Két
nbi mang 1a diéu can thiét cho bat ky hé théng IoT nao dé
giao tiép. LAN, WAN, PAN... 1a nhimng vi du vé cong mang.

Application: Cac ting dung tao thanh mot dau khac cua
hé théng IoT, rat cn thiét dé sir dung hop 1y tat ca dit lidu
thu thap dugc. Cac ting dung dua trén ddm may nay chiu
trach nhiém hién thi v nghia hiéu qua cho dir li¢u dugc thu
thap. Cac ing dung duoc kiém soat boi ngudi ding va la
diém cung cép cac dich vu cu thé. Vi du vé céc ung dung
nhu hé théng an ninh, trung tim diéu khién céng nghiép...

2.2. Xdy dung gidi phap truyé;n thong va do luong, diéu
khién

Trude sy gia ting bung nd cua cac thiét bi IoT, nhiéu
nha nghién ctru tin rang, viéc khai thac nén tang IoT hd
trg truy cdp mang khong dong nhit 1a mot cong nghé diy
htra hen. K. Yang va cs (2007) [13] da ap dung mot ap-
proach dua trén dich vu, chinh sach, phan tich kién trac co
ban ctia mang khong day khong dong nhat trong twong lai
(F-HWN) va sy ap dung cua ching d6i voi 1ap ké hoach
mang dong (DNP), st dung chinh sach - dua trén nhan thic
bdi canh theo hudng su kién dé t61 wu hoa viéc trién khai
va st dung co s& ha ting mang ciing nhu cung cép hd trg
mang phd bién cho cac dich vu gia tri gia ting theo cach
dé dang hon. Tuy nhién, day chi 1a mot phuong phap truy
cap mang khong day va khong xem xét mot phuong phap
truy cdp khac nhu truy cap cép quang cling nhu viéc do
luong didu khién cac thiét bi ngoai vi. D. Kauling va cs
(2017) [14] su dung Raspberry Pi dé thiét ké mot nén tang
phan mém, cung cip mot hé thong dé st dung va c6 thé tuy
chinh cao dé thu thap, xtr Iy dir liéu cam bién trong nhiéu
moi truong va ng dung khac nhau. Tuy nhién, hé nay méi
chi dung lai ¢ viéc thu thap dir liéu ma chua c6 chiic nang
diéu khién cac thiét bi ngoai vi. Cong trinh nghién ciru ctia
G.H. Huang va cs (2019) [15] duoc danh gia 1a hoan thién
nhét, tir viéc thu thap dit liéu dén phan mém giao dién nguoi
dung. Tuy nhién, ing dung ctia nghién ctru 12 hé théng trong
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nha vé6i khoang cach truyén thong ngén, diéu kién hoat dong
Iy twong hon, ngoai ra viéc két ndi dén cac cam bién ciing
chua duoc tiy bién ma b gi6i han xéac dinh.

Tir han ché cua cac cong trinh tiéu biéu [13-15], ching
t6i da dé xuat mot khung nén tang IoT moi dic biét dé hd
trg truy cap mang khong dong nhat va cac do luong diéu
khién ngoai vi tiy bién, mé hinh tong quan IoT dugc thé
hién 6 hinh 3.

Po luémg/chap hanh

@
O

Nitcuoi  Cong kétndi ... Miy chiing dung
0 EF () Mang mdy chi me
@)
0 Tg—pm W

TCP/IP SSL
LoRaMAC

TCP/P SSL
Secure Payload

An toan truyén tii theo chuin AES
dir liéu img dung

Hinh 3. M6 hinh tdng quan hé théng IoT linh hoat.

Chtc nang chinh cua cac 16p trong mo hinh téng quan
(hinh 3) bao gém:

Sensors/actuators: Gom cac cam bién do luong, thu thap
thong tin (cam bién do nhiét do, do am, cuong do anh sang,
cuong do dong dién, mat do phuong tién giao thong...) va
cac dbi tuong can diéu khién nhu hé thong tudi, dén chiéu
sang, dén tin hiéu giao thong, bién VMS thong tin, phan
ludng giao thong...

End nodes: Gdm cac nut mang dau cudi bao gdm module
thu phat v6 tuyén va board tich hop vi diéu khién ciing nhu
céc khdi chie ning dé két ndi do ludng, thu thap dit liéu va
diéu khién cac thiét bi ngoai vi. Module thu phat v tuyén
dugc lya chon la loai LoRa, dugc danh gia 1a phu hgp nhét
cho cac ung dung ngoai troi vdi khoang cach xa va tiéu thu
ning luong it (s& dugce néu cu thé & phan dudi). End node
duogc tuy bién dé két ndi dén cam bién hodc loai module
truyén thong qua viéc cau hinh Iya chon hoat dong, khoang
cach truyén thong tuy thudc vao loai module duoc két ndi,
6 thé dao dong tur 1,5 dén 15 km. Mdi End node duge dinh
danh béi mot ID nhat dinh.

Concentrator/gateway: Cac node truyén/nhan dir liéu
véi cac gateway qua mang vo tuyén LoRa. Cac gateway két
ndi v6i internet thong qua giao thic IP tiéu chuan va truyén
di liéu nhan dugc tur cac node toi server, tic 1a mang, may
cht hodc dam may. Céc thiét bi gateway ludn duoc két nbi
v6i nguon dién. Cac gateway két ndi voi may chii mang
thong qua cac két ndi IP tiéu chudn va hoat dong nhu mat
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cau noi trong sudt, chi can chuyén doi goi RF sang goi IP
va nguoc lai.

Network server: Mang may chu co thé 1a cac giai phap
nén tang dua trén ddm may nhu The things network (TTN)
hoidc LoRIOT. Cac mang may chu két ndi voi cac gateway
va loc cac goi dir liéu, sau do dinh tuyén né dén ung dung
¢6 lién quan. Cac mang may chu co thé duoc st dung cho
ca giao tiép dudng 1én (tirc 1 tir node dén mg dung) hoic
duong xudng (tirc 1a tng dung dén node).

Application server: Cac module phin mém chirc nang, c6
nhiém vy két ndi thu thap dit liéu, phan tich v& biéu do truc
quan, luu trit cling nhu truy xudt co so dir lidu. Pong thoi,
¢6 chirc nang dinh danh thong tin, thiét 1ap cAu hinh giri dén
cac gateway va cac node dé co thé tiiy bién cho umg dung.

3. Két qua va ban luan
3.1. Mang truyén thong giita cdc node va gateway

Phan tich lva chon cong nghé LoRa: Thuat ngli LoRa
1a viét tit cua Long range. Pay 13 mot cong nghé tan sd
v6 tuyén khong day duoc gioi thiéu boi cong ty cb tén la
Semtech. Céng nghé LoRa nay c6 thé duoc sir dung dé
truyén thong tin hai chiéu dén khoang cach xa ma khong
tiéu ton nhiéu dién nang. Pic tinh nay co6 thé duoc sir dung
boi cac cam bién tir xa phai truyén dit lidu ciia n6 bang cach
chi hoat dong trén mot pin nho. Dién hinh 1a Lora c6 thé
dat duogc khoang cach 15-20 km va c6 thé hoat dong bang
pin trong nhidu nam. Céc giai phap khong diy nhu RF co
thé gui dit liéu dén khoang cach xa nhung can nhidu ning
lwong hon dé lam diéu do, do d6 khong thé hoat dong bang
pin, trong khi BLE c6 thé hoat dong v&i rét it ning lugng
nhung khong thé giri dir liéu dén khoang cach xa. Vi vy,
day 1a nhitng gi mang lai su can thiét cho LoRa. LoRa ¢
thé dat dugc giao tiép khoang cach cao ma khong can st
dung nhiéu dién nang, do do khéc phuc dugc nhuogc diém
cua giao tiép wifi va BLE. Dé dat duoc khoang céach xa voi
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Hinh 5. Khéi truyén thong vo tuyén LoRa - Mesh.

%HI\?G?-IE 65(1) 1.2023

LoRa cong sut thap thoa hiép vé bang thong (hoat dong
trén bang thong rat thap). Bing thong tdi da cho Lora 1a
khoang 5,5 kbps, diéu nay co nghia 1a chi ¢ thé giri mot
luong nhoé dit liéu thong qua LoRa. Vi vay, khong thé giri
am thanh hodc video thong qua cong nghé nay, no6 chi hoat
dong tot khi truyén it thong tin hon nhu cac gid tri cam bién.
Biéu d6 hinh 4 cho thdy, LoRa nam & ddu so vdi cac thiét bi
wifi, bluetooth va di dong. Véi cac hé thong IoT ndi chung
va ung dung cho cac hé théng tudi cdy, chiéu sang giao
thong thi thong tin dir liéu thuong khong nhiéu, nhung doi
hoi vé d¢ tin cdy, tinh sdn sang, khoang cach truyén thong
xa, do vy viéc 4p dung LoRa vao hé thong 1a phu hop nhét.

Bing thong

Cam bign, truyén déng va the
Céng suit thap nhit va gia thanh thip nhit

Thﬁp

Negin Pham vi Dai
Hinh 4. Panh gia cac cong nghé truyén thong tiéu biéu hién
nay.

Thiét ké khéi chire nang: Muc dich can xdy dung mang
truyén thong co thé tiy bién, viéc tuy bién khong chi vé
phén cling ma con c6 thé tiy bién vé giao thirc két ndi. Nhu
vay, dé thuc hién duoc thi lya chon xay dung theo kién trac
mang Mesh la phu hgp. Mot s6 loai module LoRa ¢6 hd tro
mang Mesh, trong d6 tiéu biéu 1a LoRa610PRO, module
¢ cong suat tiéu thy nho (100 mW) nhung khoang cach
truyén thong xa (dén 5000 m), toc do truyén tiéu chuin
433/470/868/915 MHz, ngudn dai rong (3,3~6,5 V) (hinh 5).

Mach dién c6 thiét ké thém switch chuyén doi, cho phép
lwa chon két ndi voi loai module co cong sudt khac nhau dé
linh hoat 4p dung cho cac img dung c¢6 khoang cach truyén
thong khac nhau trén thuc té.
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3.2. Mang truyén thong giita cdc gateway va server

Nhur da phan tich, thiét bi can hoat dong véi mang khong
ddng nhat. Nhoém nghién ctru lya chon, tich hop cac giai
phap thong dung va téi wu nhat bao gdm cic mang truyen
thong nhu: LoRaMAC, wifi, LAN, GSM. Tuy vao moi ung
dung khac nhau ma c6 thé két ndi va cau hinh thiét bi sir
dung phuong phép tuong tng pht hop nhit dé dam bao
duoc nhiém vu bai toan, thiét bi nho gon va giam chi phi dau
tu cling nhu chi phi trong qua trinh st dung. Giao thuc TCP
nén duoc chon dé hoat dong nhu mot 16p truyén tai cho cac
hé thong IoT. TCP ¢ nhiéu thach thirc hon lién quan dén hé
thong IoT nhu thiét 1ap két ndi, kiém soat tic nghén va bd
dém dif liu. Thiét 1ap két ndi co thé khong dugc xem xét
trong hau hét cac truong hop trong cac hé thong 10T do nhu
cau truyén tai mot lugng nho dir lidu giita cac dbi tugng.

3.3. Khéi do lwong, diéu khién cdc thiét bi ngogi vi

Muc tiéu la hé théng 6 thé két ndi tay bién v&i cac loai
cam bién khac nhau dé c6 thé thu thap thong tin dit liéu, dé
lam duoc viéc nay, vé mat phén cing can hd trg cac chuin
két ndi, truyén thong pho bién nhit. Viéc két ndi thu thap
dix lidu c6 thé phan ra lam hai loai co ban nhat, do 1a dang
s6 va dang tuong tu: dang tuong tu co thé 1a dién ap hoac
dong dién, pho bién nhit véi kiéu dién ap 0-5 Vdc, kiéu
dong dién 14 4-20 mmaA; véi loai s6 thi phd bién nhit 14 cac
chuan truyén thong nhu: UART, RS485, RS232, SPI, 12C.
Viéc tich hop cac chuén do luong, thu thap dir li€u trén vao
mach dién twrong di nho gon va khong tn kém chi phi, nén
nhom da Iya chon tich hgp vao thiét bi. Két hop voi viée ciu
hinh tir may tinh két ndi truc tiép véi thiét bi qua cong USB
hodc tir server, co thé cai dat cac ché do hoat dong, khai
béo cac loai cam bién ciing nhu hiéu chuan gia tri do ludng
turong ung voi loai cam bién d6 dé c6 thé tuy bién két nbi
véi cac loai cam bién khac nhau khi ap dung thuc té. Viée
diéu khién cac thiét bi ngoai vi cling c6 thé dugc tuy bién
qua phan cimg phé théng nhu: relay, PWM, DAC, két hop
véi khoi khuéeh dai cong suét va viéc khai bao ciu hinh tir
méy tinh/server dé c6 thé didu khién cac thiét bi ngoai vi
khac nhau vé chuin ciing nhu cong suit cia thiét bi.

3.4. Phan mém giao dién nguoi ditng

Pay 1a phin mém giao dién truc quan cho phép hién thi
cac thong tin, s6 liéu do luong, diéu khién cua toan bd hé
thdng ciing nhur viéce luu trit va truy xuit co s& dir liéu. Dong
thoi, phan mém con cho phép khai bao tén loai cam bién,
thiét bi diéu khién, cau hinh, hiéu chuan cac tham s6 lam
viéc dén cac cam bién ciing nhu viéc diéu khién cac thiét
bi ngoai vi khac nhau cho ting thiét bi IoT (hinh 6). Ngoai
ra, thiét ké thém ph?m mém trén may tinh, phuc vu cho viéc
khai bao, thiét 1ap ban dau cho céc thiét bi node va gateway,
ddng thoi ciing str dung cho muyc dich thu thap thong tin
trang thai lam viéc cua thiét bi, xac dinh dugc cac nguyén
nhén sy ¢ cta thiét bi 1oT khi x4y ra.
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Thiét bi (*) Chon -

Node (*)

Chon -
Loai ciu hinh (*) Chon -

Lénh

HUy bS

Hinh 6. Giao dién cau hinh co ban - chwa khai bao cu thé cho
trng dung nao.

Tir giao dién co ban & hinh 6, ngudi ding c6 thé khai bao
tén thiét bi (hoac tén tram), cac ché do hoat dong cling nhu
cAu hinh céc tham s cho hé théng cu thé nhu: hé théng tudi
cay thong minh, hé thong chiéu sang cong cong, hé thong
diéu khién va gidm sat dén tin hi¢u giao thong dugc thé hién
twong Gng ¢ cac hinh 7, § va 9.

- M3 tram (¥} I

Matram () AnThanh 1 -S6¢ Trang AnThanh 1 -Soc Trang

Nhanh/Bom (¥) Chon . Nhanh/Bdm (*) 5a

Ché dd () Ché dg () - B
chon

— N

Céu hinh (*) Nhinh 01

it
Bom hit
. B3t
Tétc3
Tu dong

Hinh 7. Giao dién cau hinh khi da Iwa chon, xac dinh - (rng dung
cho hé théng twéi cay théng minh.

Ciu hinh dén

. P
Tén tuyén (*) Bien Hoa w

Loai cAu hinh (%)

- Chon — hd

Cau hinh (%)

uau hinh batitat cudn
Cau hmh da

icda ..a den
hé t

Lenh pn::l
Lay théng tin cau hinh cda cac dén

Gi¥i cdu hinh d@dng bé thai gian

Gi Iap cu hinh mat d6 giao théng tir Cameraj,

Hinh 8. Giao dién cau hinh khi da lwa chon, xac dinh - (rng dung
cho hé théng chiéu sang thong minh.

Gidm sat ~ Bo cdo ~

TRAFFIC LIGHT Quan ly ~

Cu hinh ~

Cau hinh chu ky hoat dong.

M3 thiét bi 001 v

C3u hinh chu ki

Bitdau

K&t thic

5 pha

@ém, vén sang xanh vang 4o
xe ki t3u qua nit

Thoi gian den vang

hay dGi theo dau vao tis camera

Téng thai gian

Sir dung xirly dnh Chon v

Hinh 9. Giao dién cau hinh khi da Iwa chon, xac dinh - (rng dung
cho hé théng diéu khién va giam sat den tin hiéu giao théng
dwong bo.
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Thoi gian Nhiét 36 'C)  Lwong mua(mm)
23/08/2021 10:59:05 31.01702 00
23/08/2021 11:50:05 31.5457 0.0
23/08/2021 125905 29 68407 00
23/08/2021 13:59.05 27.27797 0.0
23/08/2021 14:59.05 255819 0.0
23/08/2021 15:59.05 2421304 0.0
230872021 16:59:05 2358184 0.254
23/08/2021 17:59.05 2317969 0.0
23/08/2021 18:59:05 2222403 0.0
23/08/2021 19:59:05 21.45136 0.0
23/08/2021 20:59:05 21.06955 0.0
23/08/2021 22:59.05 20.5567 0.0
23/08/2021 23:59:05 20.23588 0.0
24/08/2021 00:-58:05 19.8631 00
24/08/2021 01:58:04 19.52196 00
24/08/2021 02:5%:04 19.54681 0.0
24/08/2021 03:59:05 19.54681 0.0

Hinh 10. Giao dién giam sat hoat déng cta hé théng.

Twong tng v&i mbi hé thdng, phan mém déu c6 cac chirc
nang phan tich va luu trir co s¢ dit liéu, cho phép truy xuét
dir lidu, giam sat dir lidu realtime ciing nhu v& biéu dd giao
dién nguoi dung truc quan theo tham s6 duoge lua chon.
Hinh 10 biéu thi gia tri vé nhiét do moi truong va luong
mua do dugc theo thoi gian thyec.

4. Két luan

Hé thong ToT tmg dung cho cac hé thong khac nhau thi
viée két ndi, do ludng didu khién 1a khac nhau, tuy nhién
xét tong thé & mdi khau thi ching c6 phan tuong dong. Bai
bao di thiét ké duoc hé thong IoT linh hoat, cho phép c¢6 thé
tiy bién ting dung vao cic hé thong khac nhau trén thyc té.
Nhom nghién ctru ciing da van dung hé thdng nay cho cac
g dung dién hinh ngoai troi nhu hé thong tudi cdy thong
minh, didu khién va giam sat dén chiéu sang cong cong,
diéu khién va giam sat dén tin hiéu giao thong. Chi véi thao
tac don gian va nhanh chong théng qua thi tuc ciu hinh,
hiéu chinh cho thiét bi phan cimg va giao dién ngudi ding
trén server, tir d6 c¢6 thé ing dung IoT cho cac bai toan thu
thap dir lidu, giam sat va diéu khién tir xa.
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Thiéet ke ché tao dau do nhap nhay sir dung tinh the CsI(TI)
ghép noi véi mang nhan quang silicon
Nguyén Vin Sy, Ping Quang Thiéu, Nguyén Thanh Hiing

Trung tam Chiéu xa Ha N¢i, Km 12, duong 32, phuong Minh Khai, qudn Bic Tir Liem, Ha Noi, Viét Nam
Ngay nhan bai 25/7/2022; ngay chuyén phan bién 28/7/2022; ngay nhan phan bién 18/8/2022; ngay chip nhan ding 23/8/2022

Tém tit:

Trong nghién ciru nay, mét diu do nhip nhay di dwgc phat trién bing cich sir dung tinh thé CsI(TI) ghép ndi
v6i mang nhan quang silicon (SiPM - Silicon photomultiplier) nhim thay thé cho 6ng nhin quang di¢n (PMT -
Photomultiplier tube), véi wu diém 13 dau do nhé gon va tiét ki¢m niing lwgng. Tinh thé nhdp nhay CsI(TI) dang
hinh hdp chir nhat véi kich thwée 50x25x25 mm cia Hang Kinheng va mé dun SiPM S13361-3050AE-08 c6 kich
thude 25x25 mm ctia Hing Hamamatsu da dugc lua chon str dung. Mach tién khuéch dai, nguf)n nudi va 6n dinh
nhlet dd ciing da dwoc tich hop vao trong dau do. Mot s6 diic trung cua diu do di dwoc danh gia bang cach sir dung
nguon phong Xa chuin ¥Cs cung voi hé thiét bi phan tich pho gamma da kénh ctia Hang Ortec va phan mém phan
tich pho Gamma Vision. Két qua cho thay, d¢ phan giai nang lwgng dbi voi dinh ¥'Cs ciia dau do nay la khoang
8,03%, gin nhu twong dwong voi do phan giai 7, 87% cia diu do sir dung 76x76 mm tinh thé NalI(TI) ghép ndi véi
PMT citia Hang Canberra. Két qua danh gia d¢ on dinh theo thoi gian khi nhiét do moi tru’(rng hoat dong cia dau
do nay khong thay débi cho thay vi tri dinh pho ning lwgng va do phan giai nang lwgng dbi véi nguon phéng xa ¥’Cs
12 hiu nhu khong thay ddi theo thoi gian hoat dong. Nghién ciru ciing da khio sit dd on dinh ciia ddu do theo nhiét
dd méi truwong hoat dong va két qua la bién d9 xung ra thay doi rat 16n theo nhiét do moi truwong, bién do xung ra
giam khi nhi¢t dd mdi truong ting 1én va ngwoc lai. Trong diéu ki¢n nhiét d méi trwdong thay ddi tir 11 dén 50°C, vi
tri dinh niing lrong ciia ngudon ¥’Cs thay déi 1a 1762 va 167 kénh, twong @ng trong cac truong hop khong cé va co
su diéu chinh ciia chire niing 6n dinh bién d§ xung ra theo nhié¢t do trong by ngudn nudi SiPM. Khi di c6 chirc ning
on dinh bién d§ xung ra nhung sy thay doi vi tri dinh ph6 ning lwgng theo nhiét do moi trwong hoat dong van con
khoang 4,3 kénh/°C, do do6 can tlep tuc nghién ctru hiéu chinh sw anh huéng cia nhiét d méi trueomg dén hoat dong
cua dau do nay, nhim cung cap kha nang tng dung rong rai dau do nhap nhay sir dung SiPM thay thé cho PMT
truyen thong trong tuong lai.

Tir khéa: dau do nhip nhiy, mang nhan quang silicon SiPM, tinh thé nhap nhay CsI(TI).

Chi s6 phén logi: 2.3

thac 1ii (APD) hoat dong & ché do Geiger ghép ndi tiép voi
mdt dién tro co tac dung khoi phuc lai ché do Geiger cho

APD sau mdi lan hip thy photon [3]. SiPM c¢6 khuéch dai
ndi cao, ¢o thé tao ra tin hiéu c6 bién do xung va d¢ phan

1. Dt van de

Péu do nhép nhay thuong duoc st dung kha phé bién
trong cac hé ghi (jo hat nhan boi dac tinh la c‘éu tao hé do
don gian, hi¢u suat ghi cao, dap tng duoc nhiéu Gng dung.

Céu tao ciia dau do nhap nhay truyén thong bao gém tinh
thé nhip nhay va dng nhan quang dién (PMT). Tuy nhién,
PMT c6 nhuge diém 1a kich thude céng kénh, nhay cam
voi tu truong va dién ap hoat dong cao, do do doi hdi mot
khong gian rong rai va dung luong pin 16n [1, 2]. Day la rao
can khi sir dung cac dau do nhip nhay truyen thong trong
viéc ché tao cac thiét bi xach tay nho gon va tiét kiém ning
lugng.

Ngay nay v6i su phat trién cia cong nghé ban dan, cac
bd nhan quang silicon (SiPM) da dugc nghién ctru va su
dung rong rdi nhu mot bo bién doi quang-dién trong nhidu
linh vuc. SiPM duoc cdu tao gdm hang nghin phin tu
(microcell) duoc ndi song song véi nhau va sap xép thanh
hinh chit nhat, trong mdi phan tr d6 chira mot didt quang
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giai thoi gian tuong duong véi PMT [4-8], do d6 SiPM hoan
toan c6 thé thay thé chirc nang ciia PMT véi wu diém 1a dién
ap hoat dong thép, khong bi anh hudng boi tr truong, kich
thudc nho gon, phi hop vai viée ché tao cac thiét bi xach
tay di dong [8].

Hién nay mot sé hing trén thé gidi cling da san xuét va
thuong mai hoa cac dau do nhip nhay s dung SiPM thay
thé cho PMT dé ghi nhan phd ning luong birc xa, cac dau do
d6 co thé ké dén nhu: SIP-E3-X cua Hang Scionix, Sigma50
cua Hang Kromek, C12137 ctia Hang Hamamatsu... Vi
nhitng 1y do trén cong viéc ché tao dau do nhép nhay sir
dung tinh thé CsI(T1) ghép ndi voi SiPM da dugc trién khai
thyuc hién trong nghién clru nay.
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Abstract:

In this research, a scintillation detector was developed using the
CsI(TI) scintillator crystal coupled with a silicon photomultiplier
(SiPM) to replace the photomultiplier tube (PMT), resulting
in a compact and energy-efficient detector. A rectangular
box-shaped CsI(TI) scintillation crystal with dimensions of
50x25x25 mm from Kinheng and a SiPM module S13361-
3050AE-08 with dimensions of 25x25 mm from Hamamatsu
were selected to use. The preamplifier circuit, power supply,
and temperature stabiliser have also been integrated into the
detector. The characteristics of this detector were evaluated
using a '¥'Cs standard radioactive source together with Ortec’s
multichannel analyser device and Gamma Vision software for
spectrum analysis. Results showed that the energy resolution for
the ¥'Cs peak of this detector is about 8.03%, which is almost
equivalent to the energy resolution of 7.87% of the Canberra
detector using 76x76 mm Nal(TI) crystal coupled to the PMT.
The results of the evaluation of stability over time when the
operating ambient temperature of this detector with no change
showed that the energy peak position and the energy resolution
for the *’Cs radioactive source are almost unchanged. The
research also investigated the stability of the detector according
to the operating ambient temperature. The results exhibited
that the output pulse amplitude varies greatly with the ambient
temperature, it decreases when the temperature increases and
vice versa. Under the condition that the operating ambient
temperature varies from 11°C to 50°C, the energy peak position
of '¥7Cs changes were 1762 and 167 channels, respectively in the
cases without and with adjustment of output pulse amplitude
stabilisation function in power supply for SiPM. When there is
a function of output pulse amplitude stabilisation, the change
in peak position according to operating ambient temperature
is still about 4.3 channels/°C, so further research is needed to
correct the influence of ambient temperature on the operation
of this detector, to provide wide applicability of scintillation
detector using SiPM to replace traditional PMT in the future.

Keywords: CsI(TIl) scintillation crystal, scintillation detector,
silicon photomultiplier (SiPM).

Classification number: 2.3
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2. Béi twong va phwong phap nghién ciiu
2.1. Lwa chon ciu hinh dau do

Tinh thé nhdp nhay thuong sir dung trong cac dau do
nhép nhdy cd cac loai nhu Nal, Csl, LaBr, BGO voi cac
thong s6 k¥ thuat co ban nhu trinh bay & bang 1. Tir bang
thong s6 nay cho thay dé tinh thé nhip nhay LaBr3(Ce) dat
hiéu sudt cao nhat do c6 mat do va nang suit anh sang cao,
ddng thoi tinh thé nay ciing cho do phén giai tot nhat. Tuy
nhién, déng nghia véi chit lugng 14 gia thanh cua tinh thé
nay ciing cao gap hon chuc 1an so véi cac loai tinh thé khéc,
do d6 no chi phu hop véi cac thiét bi yéu cau vé do phan
giai tot.

Bang 1. Bang théng sé ky thuat co’ ban cia mét sé loai tinh
thé nhap nhay [6].

Tinh thé  Matd) Ningsudt Budc song Thiigian  BA day nira dinh
nhap nhdy (g/em’)  anh sang (ph/keV) nhay dinh (nm) phan ra (ns)  photon 662 keV (cm)
Nal(Tl) 3,67 38 415 250 2,5

CsI(T1) 451 54 550 1000 20

LaBr,(Ce) 5,08 63 380 116 1,0

BGO 7,13 8 480 300 18

Déi voi tinh thé BGO cho nang suét anh sang thip va
dac biét 1a anh sang dau ra phu thudc rat nhiéu vao nhiét do
modi truong hoat dong (hinh 1). Hon nita, bién d§ xung ra
tir SiPM ciing thay di rat nhidu theo nhiét d6 méi truong
hoat dong, do do tinh thé nhip nhay BGO khong phai lua
chon t6i uu cho nghién ctru nay. Tinh thé nhap nhay CsI(T1)
¢6 wu diém hon so v6i Nal(TI) 1a mat d6 va nang suit anh
sang cao hon, anh sang déu ra 6n dinh hon khi nhiét 46 méi
truong thay doi (hinh 1). Theo thong s6 & bang 1 thi dau do
sir dung tinh thé nhap nhay CsI(T1) cho d6 phan giai tot hon
khi sir dung tinh thé Nal(TI). Mat khac, xét vé do phu hop
khi ghép ndi cac tinh thé nay véi SiPM thi theo db thi hinh 2
cho thdy hiéu suét ghi nhan photon cia SiPM tai budc song
nhay dinh ciia hai tinh thé nay Ia twong tuong nhau.

Anh sang dau ra (%)
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Hinh 1. Sw phu thuéc anh sang dau ra theo nhiét d6 cua mot
s6 tinh thé.
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Hinh 2. Cwéng do phat xa va hiéu suat ghi nhan photon cta
mot s6 tinh thé.

Vi nhitng phan tich ¢ trén, tinh thé nhap nhay CsI(T)
da duoc lya chon dé ghép ndi véi SiPM trong nghién ciru
ché tao diu do nhip nhay nay. SiPM thudng dugc ché tao
dang hinh vudng, do d6 bé mit ghép ndi cua tinh thé nhép
nhay ciling thuong lya chon dang hinh vuéng cho phu hop.
Qua tim hiéu cac loai tinh thé c6 sin trén thi truong, tinh thé
CsI(T1) véi dang hinh hdp chit nhat kich thude 50x25x25
mm da dugc lya chon st dung trong nghién curu nay.

Trong céac két qua nghién ctru ciia T. Huang va cs (2017)
[7], Z. Lin va cs (2019) [9] déu chi ra ring, kich thudc ving
nhay cuia SiPM cang 16n gan véi kich thude bé mit ghép ndi
ctia tinh thé nhap nhay thi dau do cang cho d6 phan giai t6t
hon. Do d6 nén chon kich thudc viung nhay cta SiPM tuong
duong v6i kich thudce bé mit tinh thé ghép ndi véi SiPM la
25x25 mm.

Hién nay céac hang di phat trién cac mang SiPM c6 kich
thudc dén 25x25 mm nhu S14161-6050HS-04, S14161-
3050HS-08, S13361-6050AE-04, S13361-3050AE-08 cua
Hang Hamamatsu va ArrayC-60035-64P-PCB, Arrayl-
60035-64P-PCB, ArrayJ-30035-64P-PCB, ArrayJ-30020-
64P-PCB cua Hang SensL. V6i chu y la kich thudc
microcell ctia SiPM cang 16n thi hé s6 lap diy cang ting va
do d6 hiéu suat ghi nhan photon cang ting 1én, do d6 mang
SiPM S13361-3050AE-08 cia Hang Hamamatsu da duoc
lya chon su dung voi cAu tric va cac thong sb ky thuat cu
thé nhu ¢ hinh 3 va bang 2 duéi day.
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Hinh 3. CAu tao mét trwéc va sau cia SiPM S13361-3050AE-08 [5].
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Bang 2. Bang théng s6 cia mang SiPM S13361-3050AE-08 [5].

Dic tinh Théng sb Pon vi
Kich thuéc mang SiPM 8x8 Kénh
Kich thuéc mot kénh 3x3 mm
Kich thudc microcell 50 pm
Dai budc song ghi nhan () 320+900 nm
Budc song nhay dinh (kp) 450 nm
Hiéu suit ghi nhan photon (PDE) 40 %

Do khuéch dai (M) 1,7x106 =
Di¢n ap danh thung (V,) 5345 v
Dién ap hoat dong (Vop) v, 13 \Y

Hé s6 bu nhiét cua dién ap hoat dong 54 mV/°C

2.2. Thiét ké hé di¢n tir va cdu hinh thwe nghi¢m

Do khuéch dai ndi cua SiPM phu thudc vao nhiét do
moi truong hoat dong, do khuéch dai giam khi nhiét d§ moi
truong tang Ién va ngugc lai. Tuy nhién, d khuéch dai cua
SiPM ciing phu thudc vao dién ap ngudn nudi cho SiPM, do
khuéch dai nay tang khi dién 4p ngudn nudi ting va nguoc
lai. Dua vao dic trung nay, Hing Hamamatsu da ché tao b
ngudn nudi cho SiPM c6 kha ning diéu khién dién 4p du
ra cung cép cho SiPM theo dAu vao tin hiéu do nhiét 46 moi
truong 1am viéc cua SiPM, tir d6 co thé 6n dinh bién do
xung dau ra cua SiPM khi nhiét d6 méi truong hoat dong
thay ddi. Tin hiéu do duoc tir cam bién nhiét do moi truong
s& dugce dua vé mot bo vi xir 1y trong bd nguén nuoi, thong
qua ham phu thudc va cac thong sb cai dat, vi xir Iy s& tinh
toan cho ra mot gia tri dién ap phu hop theo cong thurc sau:

Vop=Vb +AT x (T - Tb)

trong d6: Vop la dién &p cung cap cho SiPM & nhiét d6 moi
truong T; Vb 1a dién ap cung cp cho SiPM & nhiét d6 moi
truong chudn Tb; AT 14 hé s bu nhiét; T 14 nhiét do thoi
diém do; Tb 1a nhiét d6 ban dau.
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Hinh 4. So’ d6 ghép n6i mang SiPM vé&i hé mach dién tir cla
dau do.
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HEé dién tur gém bo nguén nudi SiPM C11204 ctia Hang
Hamamatsu, cam bién nhiét do, mach tién khuéch dai,
cung véi tinh thé nhap nhay CsI(TI) hinh hop chir nhat kich
thude 50x25x25 mm sir dung bé mat 25x25 mm ghép ndi
v6oi mang SiPM S13361-3050AE-08 kich thudc 25x25 mm
cua Hang Hamamatsu; duogc thiét ké dat trong mot vé hdp
nhom kin dé bao vé tinh thé va chéng nhiéu cho hé dién tur
déu do (hinh 5).
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Hinh 5. Hinh anh tinh thé, SiPM, hé mach dién ti va dau do
hoan thién.

Dé khao sat va danh gia cac dic trung cua dau do nay,
so dd hé théng thyc nghiém duogc thiét ké bao gém: bd
tao nguén mdt chiéu BK Precision model 1761 dé cung
cip ngudn nudi 5 V cho hé dién tr dau do; hé thiét bi
phén tich phé gamma da kénh ciia Hang Ortec cing v&i
phan mém phan tich phé Gamma Vision; dao dong ky sb
TDS3052C cua Hang Tektronix; budng on dinh nhi¢t do
dé tao moi truong thir nghiém dau do; ngudn phong xa
chuin ¥’Cs. (hinh 6).

DAD DONG KY 50
TDS3052¢

7N\ |A| BAUDO Csl(T]) + SiPM
| +§il a Yy A
«/‘.‘m—a TIEN KHUECH DAl, NGUON BO KHUECH DAL L mno, D) V\/L
R A 5V ORTEC ORTEC
\ \‘/Qh |_»/| NUOI VA CAM BIEN NHIET GAMMAVISION
PHONG XA BUONG ON NHIET
GAMMA )

BO NGUON NUOI
BKPREC. 1761

Hinh 6. So d6 bé tri thwc nghiém khao sat cac dic trwng cua
dau do.
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3. Két qua va ban luan
3.1. Khao sdt dang xung 16i ra va nang lugng tiéu thu

Str dung bd tao nguén mét chiéu BK Precision model
1761 dé cap ngudn nudi 5 V cho dau do va quan sat thiy
dong dién tiéu thu 1a 25 mA. Day la gia tri hop 1y bdi bd
ngudén C11204 theo tai liéu ctia hing tidu thy cd 20 mA,
cong thém vai dong tiéu thu ciia mach tién khuéc dai va cua
cam bién nhiét do.

St dung dao dong ky s6 Tektronix TDS3052C quan sat
tin hiéu dau ra cua tién khuéch dai cho thdy mot xung dwong
tin hiéu, v6i suon 1én cua xung vao khoang 6 va suon xudng
¢ 90 ps nhur trén hinh 7. Suon xudng cia tin hiéu xung nay
hoan toan phit hop v6i hing s6 thoi gian cua tién khuéch dai
da thiét ké 1a 90 ps, va véi thoi gian phan rd ciia chop sang
phét ra tir tinh thé nhip nhay CsI(TI) 1a 1 us thi suon 1én cta
tin hiéu xung khoang 6 ps ciing 1a hop 1y dé toan bo dién
tich do cac photon tao ra dugc nap Ién tu phan hdi Cf.

Hinh 7. Tin hiéu xung ra va dong dién tiéu thu ctia dau do.

3.2. Danh gia dp phan gidi nang luwong

Mot hé thiét bi phan tich phé gamma da kénh cua Hang
Ortec va phan mém phén tich phdé Gamma Vision da duoc
Iya chon su dung dé khao sat do phan giai nang luong ddi
v6i ngudn ¥Cs & dinh 662 keV cta dau do nay va dau do
nhip nhay Nal(TI) kich thuéc 76x76 mm sir dung PMT ciia
Hang Canberra dé so sanh.

Diéu chinh hé s6 khuéch dai ph6 dé c6 thé ghi nhan duoc
dinh phd ning lugng ngudn '¥’Cs tir 2 diu do nay xuét hién
0 cung mot vi tri kénh dé tién so sanh nhu & hinh 8 va 9. Céc
gid tri do phan giai nang luong véi dinh 662 keV cua dau do
CsI(T1)+SiPM trong nghién ctru nay va dau do Nal+PMT
ctia Hang Canberra twong mg 12 8,03 va 7,87%. Két qua nay

M



cho thdy, d6 phan giai cua dau do sir dung 50x25x25 mm
tinh thé CsI(TI)+SiPM gan nhu twong dwong véi do phan
giai cua dau do str dung 76x76 mm tinh thé Nal(T1)+PMT.

Hinh 8. Thwc nghiém danh gia dé6 phan giai nang lwong cua
dau do Csl+SiPM.

Hinh 9. Thwc nghiém danh gia dé6 phan giai nang lwong cua
dau do Nal+PMT.

3.3. Ddnh gid dj on dinh theo thoi gian

Thuc nghiém nay dugc thuc hién véi so dd bd tri thi
nghiém nhu ¢ hinh 6, theo d6 nhiét 6 moéi truong hoat dong
ctia dau do dugc duy tri 6n dinh & 30°C trong sudt thoi gian
khao sat. Thoi gian lay s6 liéu thyc nghiém 14 6 gio voi thoi
gian 20 phut ghi nhan mot phd ning lugng ngudn '¥'Cs, dé
danh gia ¢ 6n dinh ctia vi tri dinh phd va d6 phan giai ning
luong ddi voi dinh 662 keV.

Két qua khao sat & hinh 10 cho thdy, vi tri dinh ning
luong 662 keV cia ngudn '¥'Cs thay doi tir kénh 643 dén
kénh 650 (khoang 1,2%), con dd phan gidi nang lugng cia
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Hinh 10. D6 6n dinh cta vi tri dinh va do phan giai theo th&i gian.
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dinh 662 keV thay doi tir 7,89 dén 8,08% (khoang 2,4%).
Nhu vay, vé co ban khi nhiét d6 moi truong hoat dong cua
dau do nay khong thay dbi thi vi tri dinh phd ning luong
va d6 phan giai nang lugng dbi voi mot ngudn phong xa la
khong thay doi theo thoi gian hoat dong cuia dau do.

3.4. Danh gia dj on dinh theo nhiét dp moi truong

Do khuéch dai cua SiPM thay d6i nhiéu theo nhiét do
moi trudng hoat dong, dé dénh gia sy thay doi nay, so do
thi nghiém ¢ hinh 6 duoc st dung vdi viéc cai dat va duy tri
nhié¢t d§ mdi truong hoat dong cua dau do thong qua thiét bi
budng 6n nhiét. Lay s6 liéu khao sat trong 2 trudng hop khi
khong ¢ va ¢ su diéu chinh cua chirc nang 6n dinh bién
d6 xung ra theo nhiét do trong bd ngudn nudi SiPM C11204
cho két qua nhu ¢ hinh 11. Trudng hop chua ¢6 bd on dinh
bién do xung ra, thuc nghiém nay khong léiy duoc sb liéu vi
tri dinh ¢ nhiét @6 dudi 11°C, bdi vi dudi nhiét dd nay thi
bién d6 xung ra tu dau do 16n vuot qué dai do da dugc dinh
trudce ctia hé phan tich da kénh (gia tri dinh *’Cs ¢ vi tri lon
hon kénh 2000 cua hé phan tich).

——Da 6 dndinh bién dd xung ra —#- Chwa c6 6n dinh bién d6 xung ra

Vi tri dinh (kénh)

0 5 10 15 20 25 30 35 40 45 50 55
Nhiét d (°C)

Hinh 11. P6 thj sw phu thudc cua vi tri dinh theo nhiét d6 moi
trwong.

Két qua nay cho thay, khi khong c6 su diéu chinh ciia
chuc nang 6n dinh bién do xung ra theo nhiét do trong bd
ngudn nudi SiPM thi vi tri kénh cta dinh '¥Cs thay doi tir
kénh 108 dén kénh 1870 (bang 1762 kénh) trong khoang
nhiét d6 thay dbi tir 11 dén 50°C. Con khi c6 su didu chinh
ctia chirc nang 6n dinh bién d6 xung ra trong bd ngudn nudi
SiPM thi vi tri kénh ctia dinh '¥’Cs thay d6i tir kénh 252 dén
kénh 480 (bang 228 kénh) trong khoang nhiét do thay déi tir
4,3 dén 50°C va bang 167 kénh trong khoang nhiét do thay
doi tir 11 dén 50°C.
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Nhu vay, véi phuong phap bu nhiét hién tai trong chirc
nang cta bd ngudn nudi nay thi su thay ddi cua vi tri dinh
137Cs da giam tir 1762 xudng 167 kénh trong khoang nhiét
d6 thay dbi tir 11 dén 50°C (bang 4,3 kénh/°C). Véi két qua
nay thi bién d6 xung ra tir dau do nay van con thay doi theo
nhié¢t d0 moi truong hoat dong, nguyén nhan duoc ly giai la
do gi tri thong s6 nha san xudt dua ra chi dung khi SiPM
hoat dong riéng 1¢, khong ghép ndi véi tinh thé. Déi voi dau
do nay 1a su ghép ndi cua SiPM véi tinh thé CsI(T1), ngoai
thay d6i theo nhiét do cta SiPM, con c6 dong gop su thay
dbi theo nhiét d6 cua tinh thé. Do d6, dé co thé sur dung t6t
dau do nay trong diéu kién mai trudng thi thong sé vé hé sd
bu nhiét ciia dau do can phai khao sat, xac dinh lai va c6 thé
phai két hop thém véi phuong phap 6n dinh phd khac nira,
chiang han nhu phuong phép diéu chinh hé s khuéch dai s6
trong mach khuéch dai phd.

4. Két luan

Nghién ciru da thiét ké ché tao dugc mot dau do nhap
nhay nho gon va it tiéu thu niang lugng, bang cach sir dung
tinh thé CsI(T1) ghép nbi v6i mang nhan quang silicon
SiPM. Qua danh gia mot s6 dic trung ciia diu do nay cho
thdy do phan giai nang lugng d6i véi dinh '¥’Cs cua dau do
nay gn nhu twong duong véi d6 phan giai ciia du do nhip
nhay NalI(T1) kich thudc 76x76 mm ghép ndi véi PMT cia
Hang Canberra. Khi nhiét dd méi truong hoat dong khong
thay doi thi vi tri dinh phd va do phéan giai nang lugng dbi
v6i ngudn phong xa ’Cs 1a hau nhu khong thay ddi theo
thoi gian hoat dong. Truong hop nhi¢t d6 mdi truong hoat
dong thay doi thi vi tri dinh phd ngudn *’Cs thay ddi rat 16m,
ngay ca khi c6 sy diéu chinh ctia chirc ning 6n dinh bién do
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xung ra theo nhiét d trong bo ngudn nudi SiPM thi van ¢
thay dbi 1a 4,3 kénh/°C. Do d6, diu do nay hién c6 thé dung
t6t trong diéu kién phong thi nghiém duy tri nhiét do 6n
dinh, tuy nhién dé c6 thé ing dung rong rii thay thé cho du
do nhap nhay sir dung 6ng nhan quang truyén thong PMT
thi van dé hiéu chinh bién do xung ra theo sy bién ddi cua
nhiét d6 moi truong hoat dong cho dau do nay can tiép tuc
nghién ctru khao sat va hoan thi¢n.
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Anh huéng ciia qua trinh xir 1y héa hoc v6i cac tac nhan
khac nhau lén hinh thai va tinh chat s¢i chuoi

Nguyén Vii Viét Linh*
Khoa Khoa hoc Ung dung, Truong Pai hoc Sw pham Ky thudt TP H6 Chi Minh, 1 V5 Vén Ngén, phwong Linh Chiéu, quan Thii Pike, TP Ho Chi Minh, Viét Nam
Ngay nhan bai 3/10/2022; ngay chuyén phan bién 6/10/2022; ngay nhén phan bién 27/10/2022; ngay chép nhén dang 2/11/2022

Tom tit:

Soi chudila mot trong nhirng vat li¢u thlen nhién c6 thanh phan cellulose cao dwoc nghién ciru rng dung trong nhiéu
Iinh vuc khac nhau nhu composite, glay, tui lgc... Trong nghlen ctru nay, hinh thai va tinh chit caa soi tir 1a chudi sau
khi xir ly voi cac tac nhian nhue H,0, NaOH, H,0, & cac diéu kién khac nhau sé dwoc khio sit va danh gia. Sy thay
ddi vé hinh thal, kich thuéc va thanh phan hoa hoc cua sgi la chudi dwoc phan tich bang kinh hién vi dién tir quét
(SEM) va phé hong ngoai bién ddi Fourier (FTIR). Két qua SEM cho thiy, sau khi xir Iy véi cac tic nhan héa hoc,
cac vi s¢i dwge phan tach khéi cac bé sgi chudi va dwong kinh s¢i trung binh dat 34,3 pm. FTIR ciia cic miu soi sau
xir Iy cho thay tic dong ciia cac tac nhan nhw H,0, NaOH, H,0O, Ién thanh phén héa hoc ciia s¢i. Sau khi xir Iy véi
NaOH va H,O, llgmn, hemicellulose va cac thanh phan khong phal cellulose da dugc loai bé hau hét trong sgi. Phin

lignin con lal co thé dugce st dung nhw chit két dinh khi ché tao mang cellulose tir sgi chuoi.

Tir khéa: cellulose, 14 chudi, lignin, sgi chudi, xir ly héa hoc.

Chi sé phdn logi: 2.4

1. Dt van de

Hién nay, cac loai sgi nhan tao nhu sgi thuy tinh, cacbon,
aramid duoc st dung rong ri trén nén polymer v6i nhidu
wu diém vuot trdi nhd trong luong nhe, do cung cao, kha
ning chdng mai mon va kha ning hip thu ning luong cao.
Bén canh d6 van con ton tai cac nhugc diém vé kha nang
phan huy sinh hoc, kha ning tai tao... [1]. Dé khic phuc
nhiing han ché nay, soi tu nhién duzoc st dung nhu mdt
nguon tai nguyén thay thé cho cac soi tong hop nham g1a1
quyét cac tac dong tiéu cuc dén moi trudng. Véi vu diém
nhu khong ton kém, ngudn tai nguyén tai tao, than thién
v&1 moi truong, cac loai thuc vat, nhu lanh, bong, day, daa,
tre..., dugc st dung rong rai trong vat liéu composite hién
nay [2, 3]... Trong s6 cac loai soi thién nhién, sgi chudi 1a
mot loai sgi hitu co c¢6 ham lugng cellulose cao (khoang
63-64 %), lignin chiém khoang 5-7 %, hemicellulose chiém
19 % va cac thanh phﬁn khéac [4, 5]. Bén canh do, soi chudi
con duge sir dung 1am nguyén liéu tho trong nganh san xuét
gidy, tai tra, tién té, do tha cong my nghé va trang tri. Vat
liéu tong hop tir soi chudi ciing duoc st dung trong tAm xdy
dung va chong chay [6]. Vit liéu composite gia c¢b soi chudi
bang nhiét rin, pht hop cho cac tmg dung cong nghiép 6 to
va giao thong van tai [7]. Cac bién ddi va xir 1y hoa hoc bé
mat sgi da dugc nghién ctru cung voi cac diéu kién xu ly dbi
v6i vat lidu composite nén nhwra epoxy va polyester, dugc
gia cudng bang soi chudi. Cac thir nghiém udn cho thay vat
lidu tong hop soi chudi/polyester co do bén ubn va md dun
cao hon, do tuong tac soi/chat nén duoc cai thién. Vat liéu
composite soi chuéi/epoxy c6 dd bén ubn dat 34,99 MPa va
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cuong do nén la 122,11 MPa khi dugc xtur 1y trude kiém, voi
kha ning chdng phoi nhiém méi truong cao [8]. Soi chudi
tir than cdy ciing dugc nghién ctru ché tao khau trang khang
khuan vi kha nang phan huy sinh hoc va co tinh phu hop.
Khau trang tir soi than chudi c6 kha nang loc cac phan tir khi
¢6 hai, tinh nang loc hi€u qua, khong co6 tac dung phu lién
quan dén ho hap nhu di tng, kho thé [9].

Trong nghién ctru nay, hinh thai va tinh chat cua soi tir
1a chudi khi xtr 1y véi nhiéu tac nhan khac nhau nhu nudc
néng, NaOH, H,O, da duogc khao sat. Ngoai thanh phén
chinh la cellulose thanh phan lignin c6 trong soi 14 chudi
¢6 vai trd nhu chat két dinh khi tao mang soi cellulose. Két
qua nghién ctru cho thay tiém ning ung dung clia mang soi
chudi dé ché tao cic san pham than thién moi truong do st
dung hoan toan thanh phan soi thién nhién.

2. Nguyén liéu va phuong phap nghién ciiu

2.1. Nguyén liéu

La chubi ngudn gbc Bén Tre, Viét Nam. NaOH refln, do
tinh khiét 98% va dung dich H,0, 30% dugc cung cap boi
Hang Xilong, Trung Qudc. Nuorc cat dugc ché tao tir thiét bi
chung cit Stuart A4000D - Aquatron Water Still, M.

2.2. Phwong phdp nghién ciru

Xt Iy s¢i la chudi bang phirong phdp héa hoc: La chudi
xanh sau khi thu gom tir vuon dugc lam sach véi nude va
phoi khé. Tiép theo cho 30 g 14 chudi kho vao 600 ml nuéc
duogc gia nhiét & 100°C trong 60 phit, nham loai bo tap chét
¢6 trong 1a chudi. Sau khi xtr Iy voi nuée, pha 500 ml dung
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Abstract:

Banana fibre is one of the natural materials with high
cellulose content that has been studied and applied in
various fields such as composites, paper, filter bags...
This study investigated and evaluated the morphology
and properties of banana leaf fibres after being treated
with agents such as water, NaOH, and H,O, under dif-
ferent conditions. The changes in morphology, size, and
chemical composition of banana fibres were analysed
by scanning electron microscopy (SEM) and Fourier
transform infrared spectroscopy (FTIR) methods. The
SEM results showed that the cellulose microfibres were
separated from banana fibres after treating with these
chemical agents, and the average diameter obtained 34.3
pm. After treatment, the FTIR spectra of the samples
showed that these agents removed lignin, hemicellulose
and non-cellulose components in the fibres. After treat-
ment with NaOH and H,0,, lignin, hemicellulose and
non-cellulose components were mostly removed from
the fiber. The remaining lignin can be used as a binder
for cellulose film based on banana leaves fibres.

Keywords: banana fibre, banana leaf, cellulose, chemical
treatment, lignin.

Classification number: 2.4

dich NaOH (¢ cac néng d6 khao sat khac nhau 1a 0,5, 1 va
1,5%) va gia nhiét dén 100°C, tiép theo cho 30 g 1a chubi
da xur ly voi nudc vao. Sau khi duy tri nhiét d¢ xur ly 100°C
trong 100 phtt, soi chudi duge rira nhiéu 1an voi nude cho
dén khi dat pH 7. Tiép theo, 14 chubi dugc dem di gid voi
chay va cbi, lvgng mau cho mdi lan gid 1a 15 g, tién hanh gia
trong 5 phut. Sau do, s¢i gid dugc cho vao 100 ml dung dich
H,O, (5, 10 va 15%) ¢ nhiét do 80°C trong vong 45 pht.
Céc mau 14 chudi duge xtt Iy ¢ cac diéu kién khac nhau co
ky hi¢u nhu bang 1. Sau khi xu ly xong v6i H,0, loc rua
mau nhicu lan véi nudce cho dén khi pH 7 (hinh 1).
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Hinh 1. Quy trinh xt ly s¢i chuéi.

Bang 1. Cac mau la chuédi dwoc xtr ly véi cac tac nhan hoéa
hoc khac nhau.

Ky hi¢gu midu Nuée 2:,1/:%;/1;; h NaOH 2},1/:%‘:/11)0 h H,0,

M Nude 100°C
Na05 — NUOCIOOOC 05 e e
Nal — NHUCIOOOC 1 e e
Nals — NHUCIOOOC 15 e e
NalHS — NuUCIOOUC 1 [T 5 e
NalHlO s NUOCIOOUC 1 [T 10 [
Na1H15 s NUOCIOOOC 1 [T 15 [

Quan sat hinh thai bé mat va kich thudc soi: SEM
(TM400 plus, Nhat Ban) duoc sir dung dé quan sat hinh thai
bé mat cac mau dang soi trude va sau khi xir Iy véi hoa chat.
Hinh anh SEM duogc xt ly va tinh toan duong kinh s¢i dya
trén phan mém ImageJ va Minitab.

Phan tich thanh ph&n héa hoc cia soi chudi: FTIR
(NICOLET 6700, Thermo Scientific, My) dugc sir dung dé
kiém tra thanh phan hoa hoc clia cac mau soi trude va sau
khi xtr Iy v6i cac tac nhan nhu nude nong 100°C, dung dich
NaOH va H,0, trong vung s6 song 400-4000 cm'.

Dadnh gia do am soi chuoi: duge thuc hién dua trén
phuong phép sy kho theo tiéu chuan Vigt Nam TCVN
1867:2001.

Ham luong am (M, % khdi luong) duoc xac dinh theo
cong thuc:

mi—Mme

M=——x100%
my
trong d6 m, 1a khéi luong ciia mau thir trude khi sdy (g);
m_la khdi lwong mau thir sau khi sy (g).
3. Két qua va ban luan
3.1. Anh hwong ciia nong dp NaOH Ién hinh thdi sgi

Anh SEM cho thdy, & ndng d6 NaOH thap (0,5%)
thi cac bo soi chua duogc tach ra do con nhiéu lignin va
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hemicellulose, so v&i mau soi chudi tho thi khong co6 su
thay doi vé& hinh thai (hinh 2A va 2B). Khi ting nong do
NaOH 1én 1 va 1,5% thi cac bo soi da tach ra va xuat hién
mot sb vi soi, nguyén nhan 1a do NaOH da loai bo chét
két dinh soi 14 lignin. Ngoai ra, dudng kinh trung binh cia
soi chudi giam dan tir 215 xubng con 188 pm khi nong do
dung dich NaOH tang dan tir 1 1én 1,5% (hinh 2C va 2D).
Diéu nay dugc giai thich 1a do qua trinh xir Iy véi NaOH,
soi chubi da dugc loai bo cac thanh phan nhu lignin, pectin,
hemicellulose nén duong kinh soi chubi da bi giam.

TM4000 0030 10KV 6.4mm X30 SEM, - J;

Hinh 2. Anh SEM ctia mau s¢i chudi thé (A) va s¢i xir ly voi
dung dich NaOH & cac ndng d6 khac nhau 0,5% (B), 1% (C) va
1,5% (D).

Két qua hinh 3 cho thiy, ¢ vi tri dinh 3500-3100 cm'!
dac trung cho dao dong kéo dan ciia nhém O-H cé trong
cAu truc cua cellulose va hemicellulose. Dinh tai vi tri 2916
va 2850 cm! didc trung cho dao dong kéo gidn ddi xung
va khong dbi ximg ciia C-H trong nhom CH, cua cellulose
va hemicellulose. O vi tri khoang 1733 cm! dic trung cho
dao dong gidn cta nhom ester C=0 va vi tri 1460 cm™! déac
trung cho dao dong kéo gian C=0 cta nhom acetyl co6 trong
hemicellulose da suy giam khi nong d6 NaOH ting tir 0,5
1én 1,5%. Tai cac dinh dac trung cho lignin nhu vi tri 1640
va 1170 cm™ ¢6 sy suy giam cudng do khi ting nong do
NaOH xur 1y soi tir 0,5, 1 dén 1,5%. O vi tri 1640 cm™ diic
trung dao dong kéo gian C=C trong vong thom cua lignin, ¢
vi tri 1170 cm™ déc trung cho cho nhém C-O-C trong lignin
[10, 11]. Dinh tai vi tri 1045 cm™ ddc trung cho nhém C-O
¢6 trong cellulose tang cudong do vi tap chat trong soi dugc
loai mot phﬁn. Nhu vay, ¢ giai doan xu 1y nay da loai bo
1 phan lignin va hemicellulose, vi vay sé tiép tuc dén giai
doan xtr ly véi H202 dé loai bo tap cht tiép tuc.

JHOAHOC | -
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Hinh 3. Phd FTIR cua s¢i chudi xtr ly véi NaOH & cac néng do

khac nhau: 0,5% (A), 1% (B) va 1,5% (C).

3.2. Anh huéng ciia nong dg H,0, lén hinh thdi spi

Anh SEM cua soi chudi qua qua trinh xtr ly voi cac
dung dich NaOH/H,O, cho thdy kich thudc soi giam so
Vo1 soi thd va soi xur ly NaOH. Diéu nay duoc giai thich
la do qua trinh xtr ly NaOH/H,O, v6i soi chudi da giap
loai bo cac phan vo dinh hinh trong soi nhu lignin, pectin,
hecmicellulose nén dudng kinh soi chudi da bi giam kich
thude (hinh 4A-C). Sau khi xtr Iy véi NaOH/H,0, 5% cac
soi cellulose bat dau duoc tach ra khoi cac bo soi lon tang
nong do 1én 10% thi cac bo soi tach ra riéng 18, lac nay kich
thude soi giam tir 260 xudng 49,3 um (hinh 4A, 4B, 4D va
4F). Khi tang ndng do H,0, xtr 1y 1én 15% thi nhin thiy cac
vi sgi cellulose duoc tach dan ra tlr céc soi ngay cang nhiéu,
kich thugc vi soi dat 34,3 pm (hinh 4C va 4F). Co thé giai
thich 1a do khi xir ly véi H,O, thap chua dua dé loai bo nhidu
hemicellulose va lignin 1a chat két dinh trong cac bé soi, khi
xur 1y soi voi ndng do NaOH/H, 0, cao (10-15%) thi loai bo
hemicellulose va lignin trong nhiéu b6 soi hon. Tuy nhién,
khi xir Iy voi nong do NaOH/H,0, 15% hoéc cao hon trong
thoi gian lau sé tac dong khong tot cho soi, dan dén soi yéu
va gion [12, 13].

500 um

'DKTB: 260 jm

DKTB: 34,3 jun
s.(éwu,m

Sai s6: 6,1 un
N: 100

DKTB: 49,3 jun )
Sai s6: 11,2 jm ®)
N: 100

0 20 30 40 50 60 70 80 - 18 24 30 36 42 48 54

Pwong kinh s¢i (um)
Hinh 4. Anh SEM (A-C) va dé thi phan bé kich thwéc soi (D-F)
cac mau xtr ly véi dung dich NaOH/H,0, & néng do H,0, khac
nhau: 5% (A va D), 10% (B va E) va 15% (C va F).

({20 160 200 240 280 320 360 400

FTIR cua soi sau qua trinh xtr Iy v6i H,0, cho thay, khi
ting nong do thi thanh phan tap chat va hemlcellulose bi
loai bo hidu qua hon. C6 thé thay, cac dinh dic trung cho



hemicellulose tai vi tri 2916 va 2850 cm! déc trung cho dao
dong kéo gidn C-H trong nhom CH,; vi tri 1730 cm™' dac
trung cho dao dong gidn cua nhom C O di suy giam dan va
mot s dinh bién mét khi xtr 1y & nong do H,0, cao. Dinh tai
vi tri 1642 em™! dac trung cho lién két c=C trong vong thom
ctia lignin d4 suy giam déan khi tang ndng do H,O,. Dinh tai
vi tri khoang 1040 cm™ dic trung cho dao dong gian C-O-C
ctia ciu tric cellulose di xuét hién rd hon vi tap chét trong
mau bj loai b6 (hinh 5). Nhu vdy, khi hén hop mau xir ly
NaOH va H,0, da lam sach hau hét hemicellulose, sap va
maot phan llgmn

IR

1040
C-0-C

bo truyén qua (%)

2500 2000 1500 1000
S6 séng (cm™)

4000 3500 3000

Hinh 5. Phé FTIR cua soi xi ly véi H,0, véi néng dd 5% (A),
10% (B) va 15% (C).

3.3. Anh hwong ciua qua trinh xw ly sgi voi cdc tac
nhadn khdc nhau lén hinh thdi, thanh phan héa hoc va do
am ciia sgi chuoi

Anh SEM cho thdy, 14 chudi sau khi xur 1y voi H ,O nong
van chua tach ra thanh cac bo soi riéng 1é ma két dlnh boi
cac thanh phan nhu sép, hemicellulose va lignin (hinh 6A).
Khi xir Iy tiép tuc voi dung dich NaOH thi bat dau c6 xuat
hién cac bo sgi nho nhung cac bo s¢i nay chi dugce tach mét
ph?m, chua duoc tach ra khoi sgi 16n hoan toan (hinh 6B).
Céc b6 soi nhé xuat hién cang nhiéu khi xir 1y soi tiép tuc
v6i H,0, do céac thanh phan nhu hemicellulose, lignin gin
két cac bo s0i bi loai bo cang nhiéu (hinh 6C).

Hinh 6. Anh SEM ctia mau la (s¢i) chudi sau khi xv ly v&i cac
dung dich nwéc (A), nwéc/NaOH (B) va nwéc/NaOH/H, 0, (C).

Pho FTIR ciia cac miu soi chudi xir 1y voi cac tic nhan
khac nhau thé hién dinh hép thu cia nhom O-H & vi tri
khoang 3500-3300 cm’', lién két C-H cta nhom CH, khoang
2850-2950 cm! va nhom C-O ¢ khoang 1045 cm™, cac
nhom nay dic trung cho thanh phan cellulose va tuong tu
nhau & tit ca cac mau (hinh 7). Piéu nay chimg to, cellulose
van gitr duoc ciu trac hoa hoc qua cac qua trinh xir Iy hoa
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hoc [14]. Tuy nhién, dinh déac trung cho dao dong kéo gian
dbi xung va bat doi Xung cta C-H trong hemicellulose tai
vi tri 2916 va 2850 cm™' ciling da suy giam dan tuong ung
v6i cac mau M, Nal va NalH10. Cac dinh dic trung cho
cho dao dong kéo gian C=0 cua nhom carbonyl, carboxylic
va acetyl c¢6 trong ciu trac hemicellulose tai vi tri 1733 va
1460 cm' thé hién rd & miu & sgi chudi tho va mau xur Iy voi
H,0 (M), sau d6 dinh suy giam dan khi xr ly v6i dung dich
NaOH (Nal) va bién mat di voi mau NalH10. Piéu nay
chimg t6, hemicellulose duoc loai bo dan qua cic qua trinh
xtt 1y soi voi cac dung dich gdm nude, NaOH, H,0,[10, 11,
15]. Ngoai ra, cac dinh tai vi tri 1640 cm™ dac trung cho lién
két C=C trong vong thom va 1170 cm dic trung cho lién
két C-O-C cuia lignin suy giam dan sau khi xir 1y voi nuée
néng, NaOH va H,0, (hinh 7). Diéu nay chimg to, qua trinh
loai bo lignin ra khdi soi cellulose, tuy nhién khong hoan
toan, trong soi van con 1 lugng nho lignin [10]. Két qua nay
pht hop vé6i dinh hudng ché tao mang soi cellulose phan
huy sinh hoc tir soi 14 chudi va mot phén lignin con lai ¢o6
thé 1am chat két dinh.
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Hinh 7. Phé FTIR cac mau s¢i chudi tho, M, Na1, Na1H10.

Két qua hinh 8 cho thdy, d6 4m (hay ham luong am)
clia cac mau sgi ban dau va sau khi xir 1y héa hoc voi cdc
tac nhan nhu nude, NaOH, H, 0O, giam dan tir 12,45 xubng
con 2,52 %. Két qua nay cho thay, kha nang hap thu nudc
cta soi chudi qua cac giai doan xir Iy véi tac nhan giam.
Piéu nay duoc giai thich dya trén ban chit va kha ning
hép thu nuéc cua cac thanh phan co trong soi 1a chudi 1a
cellulose, hemicelluloses, lignin, pectin, sap. Cellulose 1a
mot polysaccharide ban tinh thé duoc tao thanh tir cac don
vi D-glucopyranose duogc lién két voi nhau bang cac lién
két B-(1-4)-glycosidic va mot luong 16n nhém hydroxyl
trong cellulose mang lai dic tinh va nudc soi ty nhién [12].
Hemicellulose duoc lién két chit chd vai cac soi cellulose
boi cac lién két hydro. Do cdu triic mé ctia né chira nhidu
nhom hydroxyl va acetyl, hemicellulose hoa tan mot phan
trong nudc va hat am. Lignin 1a cac polyme v6 dinh hinh,
cAu truc phirc tap, chu yéu 1a vong thom cua cac don vi
phenylpropane, vi vy la thanh phin khong thim nuéc trong

a1
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soi tyr nhién. Dé huéng dén ting dung lam khéu trang phéan
huy sinh hoc, soi chudi can dugc xir Iy dé giam kha ning
hat 4m (46 4m) ciia chiing. Dé giam kha ning hiit am trong
soi chudi can giam nhom hydroxyl cé trong soi béng cac
phuong phap hoa hoc véi dung dich NaOH, H,0, dé xir ly
nham thay d6i bé mat va giam cac thanh phan hoa hoc bén
trong soi [16].

16
124 i\i
g \
5, f
g
@
=0
=
4 -
0 . : - '
Thé M Nal NalH10
Tén mau

Hinh 8. P6 4&m cla cac mau s¢i chudi sau khi xtr ly héa hoc
v&i cac dung dich.

4. Két luan

Két qua hinh thai, thanh phin héa hoc va kha ning
hap thy nudc cua soi tir 14 chudi sau khi xtr 1y véi cac tac
nhan nhu nudc, NaOH va H,0, ching t6 tac dong cua
cac tdc nhan nay lén tung thanh phan trong soi nhu sap,
hemicellulose, cellulose va lignin. Sau khi xt Iy véi nude
cic tap chét, sap va thanh phan tan trong nudc bi loai bo.
Cac tac nhan hoa hoc NaOH, H,0, s& lam giam di ham
luong lignin, hemicellulose trong SO’l trong d6 H,O, c6 kha
nang tay trang soi loai bo phan 16n lignin trong cau truc SO1.
Sau khi xu ly véi dung dich NaOH va H,O,, s¢i cellulose
tir 1a chubi thu duoc ¢ duong kinh trung b1nh 34,3 pm va
d6 am soi giam dat 2,52%. Phan lignin con lai s€ dong vai
tro chét két dinh khi ché tao mang soi cellulose tur 1a chudi
trong cac nghién ctru tiép theo.

o 2

Téc gia xin chén thanh cam on Truong Dai hoc Su pham
K§¥ thuat TP H6 Chi Minh da ho trg co so vat chat dé hoan
thanh nghién ctru nay.
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Nehién ciru, thit nghiém dénh gia vat liéu chong chdy diing cho nhién liéu rin hn hop
hoat dong tin cdy trong khoang nhiét dg -30+50C

Trin Hiru Thanh’, Nguyén Vin Hung, Nguyén Pirc Long, Poan Vin Diép

Vién Thudc phéng Thuée né, Tong cuc Cong nghiép Quoc phong, 192 Pire Giang, phiong Thirong Thanh, qudn Long Bién, Ha Ni, Viét Nam

Ngay nhan bai 3/8/2022; ngiy chuyén phan bién 5/8/2022; ngay nhan phan bién 29/8/2022; ngay chép nhan dang 1/9/2022

Tom tit:

Bai bio trinh bay két qua nghién ciru ché tao vé chdng chay cho thoéi nhién liéu rin hdn hop nén cao su nitrile
butadien NBR-26. Vé chéng chay dwoc diic trung béi do bén co 1y cao (dd bén kéo dirt 19,2 MPa), khi ning khang
dung méi tét (49 trwong né trong toluen 19,5%), kha ning chiu nhiét, chiu lanh tt, biao dam cho kha niing lam viéc
on dinh ciia théi nhién li¢u riin hén hop trong dai nhiét d§ hoat dong (-50+50°C), nhiét dj san pham chay trong dong
co’ cao (trén 3000°C) trong thoi gian dén 12 gidy theo tai liéu thiét ké. Két qua ciia nghién ciru nay c6 y nghia quan
trong trong viéc phat trién nganh céng nghi¢p tén lira n6i chung va nganh nhién li¢u tén lira rin hdn hop néi riéng

& Viét Nam trong thoi gian téi.

Tir khéa: cao su butadien-nitryl, khoang nhi¢t d9 -50+-50°C, nhién liéu tén Iira rin hén hop, vé chéng chay.

Chi s6 phén loai: 2.5

1. Mé dau

V6 chdng chay 1a chi tiét quan trong trong dong co tén
lira rén hdn hop, vo chdng chay két hop vai hinh dang lidu
phong dam bao quy luét sinh khi theo yéu cau thiét ké trong
sudt qua trinh 1am viéc cua dong co. Do d6, song song véi
qua trinh nghién ctru, lam chu cac loai nhién li¢u tén lua
ran hdn hop, viéc nghién ctru va phat trién nganh vat liéu
no6i chung, vat ligu vo chéng chay cho nhién li¢u tén ltra ran
hén hop néi riéng dong vai tro hét siic quan trong va cap
thiét. Dac biét, ddi voi nhitng tén lira hién dai v6i dai nhiét
d6 hoat dong rong (-50+50°C), yéu ciu vé vt liéu vo chong
chay cho nhién liéu hdn hop hét sirc phuc tap [1, 2]. Thong
thudng nguoi ta str dung céc loai vat liéu composite trén nén
cao su dic chung, thanh phan chinh trong cac vat liéu nay
bao g@)m: cao su téng hop, hé Iuu hoa, chit don, chét hoa
déo va mot s6 chat kim ham qua trinh chay [3].

1.1. Cao su téng hop

Cao su (hodc hdn hop cac cao su) dong vai tro chit nén,
nham muc dich lién két cac thanh phﬁn trong vat li¢u. Cac
cao su dugc chon thuong 1a cac loai c6 do bén nhiét va co
hoc cao, ¢6 kha nang tron déu voi cac thanh phﬁn khac, bao
gdm ca chéat don hitu co va cac chat khoang. Mot sé cao su
thuong duoc chon ding cho vo chdng chay 1a cao su nitrile
butadiene (NBR) va ethylene propylene (EPM/EPDM).
Mot sb cao su chiu nhiét khac ciing dugc st dung nhung
0 quy mo it hon la cao su chiu nhiét (Silanol terminated
polydimethylsiloxane va organofluorine) do nhiing loai nay
dic trung boi toc d6 phan huy kém hon so véi cac cao su
néu trén va c6 mat do cao hon. Ngoai ra, mot s6 cao su khbi
lwong phan tir thip (oligome hodc cao su 1ong) ciing dugc

“Tac gia lién hé: Email: huuthanh.IPE@gmail.com
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sir dung dé ché tao vo chdng chay dung cho nhién liéu rin
hdn hop nhu SKN-10KTR, SKN-30KTR va PDI-3AK. Déi
Vi cc vat lidu trén nén cac cao su ndy nguoi ta thudong cho
vao mot lugng nhit dinh epoxy ED-20 nhim ting d6 luu
hoa va co tlnh cho vat liéu composite (1, 4). Bang 1 trinh
bay mot s6 loai cao su thuong ding cho san xuat vo chdng
chay.

Bang 1. Cac loai polime thwong sir dung dé ché tao vo chéng
chay dong co tén Itra ran hén hep.

- : Kyhiéumc  Khoilwgng  Khdi lwgng phén tir
W BT 08 ST 50 polime/cao su  riéng (kg/m’)  trung binh (@vC)
NBR-18 943
1 Butadiene nitrile rubber NBR-26 962 200x10°300x10°
NBR-40 986
o . SKN-10KTR 3 Ay 108
2 Acrylonitrile butadiene SKN-30KTR 970 3,5x10*4x10
3 Ethylene propylene rubber EPM/EPDM  850-870 80x10%+250x10°
4 Chlorosulfonated polyethylene CSPE 1120-1280 20x10°-60x10°
5 Silanol terminated SKT 960-980 350x10°+800x10°
polydimethylsiloxane SKTN 920-1230 20x10°+80x10°
e Viton A 1850 100810°250x10°
6 exaﬂuorgpropylene) o
- Chlprotrlﬂuoroethylene-vmyhdene KELE3700 1820 1000x10°
fluoride copolymer
7 Polychloroprene Neoprene 1200-1250 100x10°+200x10°
8 Epoxy-terminated polyurethane PDI-3AK 950 3x10°3,5x10°

1.2. Chit dén

Phuong phap hiéu qua nhat dé tang kha ning chéng chay
ctia vét liéu composite trén nén cao su, polime dic ching
dung cho nhién lidu tén Itra ran hdn hop 1a sir dung va dua
vao thanh phan vt liéu chéng chay cac chat don phan 16p
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Abstract:

This article presents experiment results on the manufacture
of the flame retardant sheath for the based-rubber solid fuel
bar-nitrile butadiene rubber NBR26. The flame retardant
sheath is specified by high mechanical strength (tensile
strength 19.2 MPa), good solvent resistance (swelling
capacity in toluene 19.5%), good heat and cold resistance
ensuring the working capability of the mixed solid fuel
bar in the temperature range (-50+-50°C). The product’s
calorific effect is high (over 3000°C) during the period of
up to 12 s according to the design document. The results of
this experiment play an important role in the development
of the rocket industry in general and the mixed rocket solid
fuel industry in particular in Vietnam in the next period.
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va chat don c6 do phéan tan cao, aluminosilicates, chat don
mang hoat tinh xtc tac, chét bién tinh hitu co. Trong diéu
kién nhiét do gén va trén nhi¢t d¢ hoat dong cua vat ligu lam
VO chéng chay, mot s6 chit don nay co thé thuc hién chuc
nang 6n dinh qua trinh phan hily nhiét cta vat liéu, gop phan
lam tang thoi gian hoat dong cua vat li¢u chéng chay, bao
gf")m ca thoi gian l[am nong vat li¢u dén nhiét do toi han va
bét dau pha hity cAu triic mang polime.

Khoang chat va chat don hiru co thuong duge sir dung
nhdm ting chat luong va d¢ bén du lugng cdc hoa. Cac
khoang chét thuong dugc st dung chu yéu 14 chat don hoat
tinh nhu silicon dioxide, than, sgi amidng, bor nitrat; hodc
cac chit don khong hoat dong nhu mot sb loai bot da bot,
bot da tran chau, bot diatomaceous earth... Chat don hitu co
duoc sur dung nhiéu nhu kerogen, bot bakelite, s¢i hitu co
chiu nhiét... Thong thuong nham thu duge vat liéu cao su
composite mang day du cac dic trung ciia vo chng chay,
nguoi ta thuong st dung mot hodc mat s6 loai chat don:
vat liéu chiu Itra (silic dioxide, bo nitrua), vat liéu soi (soi
amiang hodc soi thuy tinh) va chét don hitu co.
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1.2. Chét héa déo

Céc chét hoa déo nhu dibutylphtalat, dibutyl sebacinate,
oligoester acrylate dugc sir dung nhdm ting dic tinh cong
nghé ché tao vat lidu va tang kha nang chiu lanh cta vat licu
chdng chay (chat hoa déo 1am giam nhiét do thuy tinh hoa
vat ligu) [5].

1.3. Tac nhan luu hoa

Mot s6 tac nhan luu hoa duoc st dung cho vat ligu chéng
chay nham dam bao sy lién két ctia cac dai phan tir cao su
tuyén tinh thanh mot cau tric lién két khong gian, day 1a co
s quan trong dé x4c dinh tinh khai thac, st dung cua vat
lidu. Céc chat thuong dugc dung cho luu hoa 13 lvu huynh va
céc hop chét chira lvu huynh, chu yéu 1a polysulfide hitu co.

1.4. Qua trinh phan huy vt liéu ché'ng chay

Qué trinh phan hiy nhiét ctia 16p vo chong chay 1a mot
qué trinh 1y hoa rat phic tap, bao gdm cac qua trinh vat 1y
nhu trao déi nhiét va phéan tng hoa hoc phén huy, ndi mach,
cdc hoa polime trong pha ngung tu, phan mg 6 xy hoa cac
san pham khi [2, 6]. Trong pha ngung tu cic san pham ctia
phan tmg qua trinh phan huy duoc chia thanh 2 nhém chinh:

- Nhom cac chat khi (chat chay va chat khong chay).
- Nhom chét rin (hop chat chira cacbon va khoang chat).

Déi vé6i vat lidu chiu tac dong cua dong khi mang nhiét
dd cao, cac bién doi hoa ly trong n6 xay ra trong suot cac
ving nhiét d§. Mo hinh biéu dién qua trinh phan hay vé
chong chdy dugc trinh bay ¢ hinh 1 [6-8].
Ding khi nong
boah

¥

Bit diu qud trinh <
khoang hoa

qué trinh phin iy nhigt

A Qud trinh phan hiiy cc bot
{}
1

=

Déng sin phim khi cia ’
e \

Qué trinh céc hoa

Qué trinh hinh thanh céc bot

" Ving phan hiy nhiét

: Ving bét dau xép

Sur tich tu va tan nhigt

Ving khong anh hwang

Hinh 1. Cac qua trinh xay ra trong I&p vé chéng chay.
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Vung phan huy nhiét manh bay la ving xay ra qua trinh
phan hay 16p cde tai vi tri tiép xuc truc tiép voi dong khi
nong (nhiét do tir 2500 dén 4000°C, qua trinh khoang hoa.
Tai ddy dién ra sy thing hoa ctia cac hop chét hitu co, vo co
va chinh cacbon (nhiét d¢ trén 3700°C), ddng thoi dong khi
sinh ra trong qua trinh nhiét phan thdi vao vung tlep giap
gdy pha hiy “x6i mon” bé miat vo chdng chay.

Vung coc héa: O vung nay dién ra qua trinh cdc hoa va
hinh thanh chu trac x0p cua coc. Su tang 1én cua kich thude
16 rdng cua ving héa déo, ving nay bit diu ¢ ving phan
hay cao su nén (polime - chit két dinh) tir 300°C (ddi voi
cao su EPDM la 400°C). O nhiét d6 mat tinh déo cua cdc
(khoang 500-600°C) xay ra qua trinh nut viéc tach 16p (su
phan ting trong micro zone). Thong qua cac 16 réng duoc
hinh thanh, dong khi sinh ra tir qua trinh phan huy nhiét di
vao vung nhiét d6 cao. Qua trinh 6xy hoa xay ra khong hoan
toan 1am cbc hoa san pham phan huy tai vang nay, 16p cde
hoa nay 1am cho nhiét d6 vo chdng chay tir ngoai vao trong
giam di nhanh chéng (theo chiéu dong khi néng).

Viing phdn hiyy nhiét polime - chat két dinh (khodng 300-
400°C): B& day cua ving nay khoang 1 mm, tai day dudi tac
dong cua nhiét do xay ra qua trinh phan huy va dut cac lién
két hoa hoc trong cao su va cac polime khac trong vat lidu,
hinh thanh cac san pham khéi luong phan tir thip (khi), dong
thoi xay ra qua trinh giam nhanh khoi lugng. Boi d6 nhot cua
vat liéu giam manh nén sy hinh thanh 16 khi cua vat liéu va
cau trac xop cua no cting bat dau hinh thanh trong vung nay.
Kich thu6c 16 réng con bé (khoang 0,3 mm) va tiép tuc ting
1én theo chiéu tang ctia nhiét d6. Qua trinh hinh thanh 15 khi
kéo theo sy ting nhanh vé d¢ day 16p vo chéng chay. Qua
trinh bién dang vat liéu lam tang cudng su hinh thanh 1 rong,
thay ddi hinh dang cua 15 nay trong vat lidu chong chay va
hinh thanh cac kénh thoat khi. Sy hinh thanh cbc trong cao su
treong phdng va cu trac xdp ciia nd phan 16n dwoc xac dinh
boi qua trinh hinh thanh 15 rdng trong cao su. Ngoai ra, chit
don, hoa déo va bién tinh (nhitng chit 6 kha ning xuc tic qua
trinh cacbon hoa, 13 trung tim két tinh, dan dén phan tung khur
nudc, thay doi ty 16 cac phan d& bay hoi ctia nhiét phan) ciing
tac dong toi qua trinh hinh thanh céc.

Léop tién nhiét phan: O nhiét do trén 250°C, cac qua
trinh phén hity nhiét ciia cac lién két hoa hoc yéu bt diu va
& nhiét d6 khoang 300-400°C, qua trinh hinh thanh 18 xp
trong vat licu bt dau. Déng thoi, & vat liéu trén nén cao su
NBR xay ra qua trinh luu hoa va tao vong dan dén co vat
lidu. Ciing trong khoang nhiét do nay, bat dau sy ting sb
luong 16 x6p hinh thanh tir cac chit don va chat hoa déo.

DPac trung cua qua trinh phan huy vat liéu composite vo
chéng chay 1a sy dong thoi xay ra ddy qua trinh tuong tac
cac san pham phan huy song song va lién tiép ¢ nhiéu pha
(pha ran va pha khi) [7]. DBé ché tao duoc 16p vo chong chay
cho dong co tén lua 1a mdt bai toan hét strc khé khan, nhiéu
tham s6, can nghién ctru siu vé ban chit kha nang chdng
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chdy, cac qué trinh dién ra & vat liéu chong chay trong diéu
kién nhiét d6 cao, nghién ctru anh huong cua cac yéu t6 dén
qué trinh phan huy nhiét, ciing nhu hiéu tmg chdng chay &
tung giai doan néu trén cua cua vat liéu. Do vay, can danh
gia dong bo trén co so 1y thuyét, thi nghiém o cac diéu kién
nhiét d6 khac nhau va thuc hanh ddt trén gia do dé danh gia.

o] trong nudc, nhién liéu tén la ran hon hop 1a mot khoa
hoc méi, chu yéu duoc thue hién tai Vién Thude phong
Thubc nd. Song song véi nghién ctru nhién lidu rdn hon hop
Vién Thudc phong Thube nd da ty chii va két hop voi mot
s6 don vi phu thanh cong mot s6 loai nhién liéu dung cho
dong co tén lura [1, 9]. Tuy nhién, déc trung cia cac vt licu
chéng chay dung cho nhién liéu tén lira hdn hop nghién ctru
trudc day co khoang nhiét do khai thac hep va tinh 6n dinh
chua cao khi thur nghiém ¢ nhiét 6 -50°C [9].

Viéc tiép tuc nghién ciru, ty chii bang cong nghé trong
nudc cong nghé va vat licu vo chéng chay moi, dé ra
phuong phap danh gia kha nang lam viéc dé dam bao thoi
nhién li¢u hoat dong 6n dinh & dai nhiét do rong (-50+50°C)
turong dwong véi cac loai tén ltra hién dai trén thé gisi 1a vn
dé cép thiét, dat ra nhiém vu hét stc kho khan cho nhém
nghién ctru.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Théi nhién liéu hon hop dung cho dong co hanh triyh
tén lira: Day 1a thoi nhién li€u hoat dong & 2 ché d6 luc day.

Vit liéu chong chdy, vé chong chday: Vo chdng chay
duoc ché tao béng vat liéu chéng chay mac VCC-NLTL-1
do Vién Thubc phong Thude nd nghién ciru, ché tao trén nén
cao su NBR-26, théa man diéu kién ky thuat vé vat liéu cao
su chdng chéy theo tai liéu Nga cong bd (Cac chi tiéu 1, 2,
3 - Bang 2 duoc do & diéu kién nhiét do 20+2°C). Dic biét,
v6 chdng chay phai chiu dugc x6i mon ciia dong khi nong
c6 nhi¢t d§ cao (trén 3000°C) trong buéng dbt dong co, vo
chéng chay can dam bao cho théi nhién liéu hoat dong theo
dung quy luat & dai nhiét d6 (-50+50°C) (thanh phan cua vat
lidu chdng chay lién quan dén yéu t6 bi mat khong cong bd
trong bai bao nay).

Vo ghéng chay g(f)m 2 bd phan (phan day va phan than)
duoc gan voi nhau bang keo dac ching.

Bang 2. Chi tiéu ky thuat vat liéu chéng chay’.

Ao o8 672 ] 3 .. Kétquaphin tich
TT Tén chi tieu Don vi Yéu cau vat liéu VCC-NLTL-1
1 Do bén kéo dit MPa >8,0 13,5
2 Do dan dai twong dbi % >15 36
3 Khi lugng riéng glem’ LI5+125 121
4 Thanh phan am va cdc chat % < 41

bay hoi (150°C, 6 gi0)

*: ché do lwvu héa: nhiét do 150°C, thoi gian 60 phut, ap suét ép 8 Mpa;
**: cac chi tiéu vat liéu vé chong chay cia Nga.

o1



2.2. Phwong phap nghién curu

- Nghién citu, danh gia vt liéu vo chéng chay cia Vién
Thuée phong T) hudc né ché tao két hop danh gid doi chirng
san pham ciia Nga.

- Nghién ctru ché dé luu héa téi uu trén thiét bi reometer
MDR-2020: Bang viéc xac dinh cac duong cong luu hoa
mau hén hop cao su khdi luong 7+0,1 g dugc thuc hién trén
may do d6 luu bién cao su MDR-2020 (Han Qudc) & nhiét
d6 150, 160 va 170°C trong thoi gian 80 phut. Trén co sd cac
duong cong nay, cac dac diém chinh cta qua trinh Iuu hoa
da duoc xac dinh gdbm: momen xoédn cyc tiéu M L (dN.m);
mémen xodn cuc dai M,, (dN.m); thoi gian bét dau Iuu hoa
ts (phat); My, = Mmin + 0 9 AM, trong d6 AM = Mmax -
Mmin; thoi g1an luu hoa tdi vu t,, la thoi gian dat 90% mure
d6 Iuu hoa; téc do luu hda Vs = 100/(‘[90 -t).

- Panh gid déi chimg do coc héa vo chong chay: Do cbe
hoa xac dinh theo phuong phap Konradson GOST 19932-
99 (TCVN 3752-83) ¢ ap suat khi quyen Thuc hién xac
dinh song song do coc hoa mau vo chong chdy cua Nga va
v6 chdng chay do Vién Thube phong Thude nd ché tao: Mau
VO chéng chay trudc phan tich do cdc hoa duoc séy O nhiét
d6 80+5°C trong thoi gian 12 gio dé loai bo 4m va céc chét
bay hoi. Ldy mau v chong chay khi luong 3+0,1 g (do
chinh xac 0,001 g) cho vao chén st chuan da chuén bi san,
dat vao chinh giira cdc thép trong, day nap chén st va cde
kim loai (hinh 2).

Nung dén d6 cdc thép (4) bang dén kho (10) trong thoi
gian 30+2 phat. Khi nung du thoi gian quy dinh, tat dén kho,
de ngoai khong khi trong thoi gian 3 phut, dua vao binh hut
4m dén nhiét do phong thoi gian 30+40 phut, sau d6 kiém
tra lai khdi luong san pham con lai. B9 coc hoa C duoc xac
dinh bang ty 1& khdi lugng con lai sau khi nung so v6i khbi
lwong mau vo chdng chay ban dau theo cong thirc:

trong d6 C 1a d6 cc hda mau vo chong chay; m, la khoi
luong san pham con lai sau khi nung (g); m, 1a kh01 luong
mau vo chdng chiy ban dau (g).

Nghién civu ddnh gid tinh chdt co Iy vit liéu:

+ Panh gid do bén kéo dut, d6 dan dai ¢ dai nhiét do
(-50+50°C): bo bén kéo dut, do gian dai khi dit dugc kiém
tra theo tiéu chudn TCVN 4509-2020 trén thiét bi kéo
dut van nang Cole Parmer-492 KRC1000 (Puc). Mau thi
nghiém duogc chuan bi hinh qua ta (kiéu 1, TCVN 4509-
2020), tde do kéo 500 mm/phit. Cac mau duoc bao on tai
nhiét d6 kiém tra (-50, 20 va 50°C) trong thoi gian khong it
hon 6 gio trude khi thir nghiém. Riéng thir nghiém mau thir
& 4m 50°C, mau thir nghiém duoc lay ra khoi ti bao 6n, sau
khi g4 miu thir vao thiét bi, nhiét 46 dwoc duy tri, 6n dinh
nhiét bang cac bom nito 1ong trong thoi gian khong it hon
10 phat trudce khi thuc hién phép do.
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Hinh 2. Co’ cau thiét bi do d6 céc hoa. 1: day quai; 2: éng
chdng; 3: 16 thong; 4: cdc thép ngoai; 5: cdc thép trong; 6: chén
s; 7: tAm dé tam giac; 8: chan dé; 9: cat khd; 10: dén kho.

+ Khéi luong riéng xac dinh theo tiéu chuan TCVN
4866:2013.

+ Ham am va cic chit bay hoi: Him 4m va céc chit bay
hoi dwoc xac dinh bang phuong phap xac dinh do hut khéi
lwong mau trude va sau khi sdy & 150°C trong thoi gian 6
gio, tiéu chudn TY381051438-81.

+ D clmg cua cao su theo TCVN 1595-1:2007 str dung
may do do cung Shore A (Shimadzu, Nhat Ban).

+ Danh gia d¢ truong nd cao su trong dung moi hitu co
duoc thuc hién bfing cach kiém tra su thay ddi khoi luong
theo tiéu chuan TCVN 2752:2008, dung méi lya chon
toluen, thoi gian khao sat 72 gio; nhi¢t do bao on 25+2°C.

- Thir nghiém soc nhiét: Thoi nhién lidu dugc bao on 6
chu ky (-5042°C, 2042°C va 50+2°C, thoi gian bao 6n thoi
nhién liéu & mdi nhiét do khong it hon 12 gid/chu ky), sau
d6 dugc mang di kiém tra, thir nghiém (cac tu bao 6n dugc
cai dat san nhiét do, thoi nhién liéu duogc chuyén tr tu bao
on nay sang ti bao 6n khac sau khi du thoi gian).

- Thir nghiém trén dong co mau: Thoi nhién lidu dugc
bdo 6n ¢ nhict d§ -50+2°C va 50+2°C (trong thoi gian khong
it hon 18 gid trude khi thir nghiém ddt, co sir dung dau do
ap sudt, luc déy).
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3. Két qua va ban luan

3.1. Nghién cviru ché d¢ luu héa hén hop cao su, lya
chon ché dp lwu héa

Trén co so duong cong luu hoa thu duge ¢ cac nhi¢t do
trinh bay & muc 2.2, xac dinh cac thong s6 luu hoa ddi voi
hén hop cao su va tién hanh kiém tra mau cao su luu hoa sau
khi ép tao mau (hinh 3, bang 3).

Tarque(lb-in)

cm 82388

0000 0800 1600 2400 3200 4000 48:00 5600 01:04:00 01:12:00 01:20:

Timefmm:ss)

Hinh 3. Biéu dé dwong cong Iwu héa mau vat liéu chéng chay.
1: mau M1; 2: Mau M2; 3: mau M3.

Bang 3. Tinh chéat lwu héa va co ly cua vat liéu mac VCC-
NLTL-1.

Nhiét @ luu héa hdn hop cao su (°C)

Thong sb
150 160 170 150+170

Ky hiéu mau M, M, M, M,
M, (dN.m) 7,0 6,0 6,5 -
M, (dN.m) 89,0 783 945 -

t, (phit) 0.8 0,5 0,3 s
t,, (phit) 64 32 28 s
M, - M, (dN.m) 82,0 723 885 s
Tdc do huu hoa (dN.m/s) 1,67 229 3,17 -
Do truong no trong toluen (%) 33 38 30 19,5
Do bén kéo dut (Mpa) 13,5 12,3 16,8 19,2
Do cling (don Shore A) 92 88 93 96

*2 lwu hoa chu trinh 150°C - 50 phut, 160°C - 30 phut, 170°C - 30 phut;
cac duwong cong lwu hoa thu dwgc & cac nhiét do khao sat trong thoi
gian 80 phut khong phat hién hién twgng dao chiéu.

Phan tich duong cong luu héa tai nhiét do 160°C
(Mau M ) chung t6i nhan thdy momen xodn cuc dai M,
(78,3 dN.m) thap hon so v&i gia tri M, tainhiét do 150°C
(89,0 dN.m) va 170°C (94,5 dN. m) Dleu nay xdy ra co thé
do cac thanh phan & trong thanh phan hdn hop cao su khong
khau mach t6t ¢ dai nhiét d6 nay. Téc do luu hoa & 170°C
(Mau M ,) cao hon nhiéu (3,17 dN.m/s) va thoi gian bét dau
luu hoat som (0,3 phut), diéu nay anh hudong dén thoi gian
thao tac khi dua phéi vao ép san phdm va chat lugng dong
déu san pham sau ép. Gi4 tri momen xoin cuc dai va gia tri
dd truong no trong toluen ¢ nhiét do 25+2°C cho théy, tai
nhiét d§ 170°C cao su luu hoa hoan toan hon. Can cir vao
duong cong Iuu hda & cac nhiét do thu dugce, do khong cod
hién twong dao chidu trong subt qué trinh luu hoa, ching t6i
chon ché d6 luu hoa tdi wu cho loai vat liéu nay: mau (M 2
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theo chu trinh 150°C -
30 phaut.

50 phut, 160°C - 30 phat va 170°C -

Két qua thu dugc cho thy, v6i ché do luu hoa nay mot
mat thu dugc vat liéu (M,) cao su co do bén kéo t6t nhat
19,2 MPa, mat khac che do Iuu hoéa chu trinh trén dam bao
thoi gian chuén bi mau cho qua trinh thao tac ép, vat liéu sau
khi ép nhiét thu duge dam bao tinh dong nht.

Cac mau M +M, dugc kiém tra d¢ truong nd trong dung
moi hitu co cho thay, mirc d truong nd cia cao su dac trung
cho sy gia ting khdi lugng ciia cao su do su hip thu ctia chat
16ng 6 trong lugng phén tir thip hoic hoi ciia n6. Chiing toi
da su dung toluen lam dung moi hitu co, vi né thich hop cho
nén cao su vt lieu VCC-NLTL-1. Do truong nd vat li¢u cao
su trong dung méi hiru co 14 chi tiéu quan trong, gian tiép
danh gia tac dong ctia dung moi t6i vat liéu, xac dinh thoi
gian, gi tri hap thy t6i da, qua d6 gian tiép danh gia mat do
ctia cac chudi lién két hoa hoc mang ludi cao su luu hoa. Gia
tri o truong nd cang nho thi kha nang thim thau cac chat
long trong thanh phan nhién lidu vao vo chdng chay cang
nho, dam bao cho tinh chét co 1y va tinh cht chdy cua nhién
li¢u 12 6n dinh nhét. Qua phan tich, danh gi, mau vo chng
chay luu hoa chu trinh (mau M ,) cho két qua do truong nd
nho nhét dat gia tri 19,5%, tuong dwong véi mau ciia Nga
(20,0%) & cung diéu kién thir nghiém (nhiét do 25°C).

Ché d6 luu héa miu M, duoc ap dung cho ché tao vo
chdng chay dung cho nhién heu ran hon hop.

3.2. Pdnh gid dj coc héa ciia vé chong chdy

Do coc hoa 1a mot chi tiéu rat quan trong ctia vo chdng
chay dung cho nhién liéu hdn hop dong co hanh trinh, dic
biét d6i véi dong co hanh trinh hoat ddng ¢ nhiét d6 cao, co
thoi gian chay dai. Lop cdc hoa hinh thanh ngoai bé mit vat
lidu 1am giam nhanh chéng nhiét 6 san pham chay vao siu
trong vét liéu, ngan can sy chdy cuc bo, bong theo mang vét
ligu Ia yeu t gay bit loa phut, pha huy két cau cua dong co.
Mot s6 nghién ciru truge day chua luu y dén @6 cbc hoa va
d6 bén cua 16p cbe vo chdng chay nay ma nghién ctiru ham
tro va céc tinh chi tiéu co 1y, day c6 thé 1a Iy do hoat dong
chua thuc su On dinh khi thoi nhién liéu lam viée trong thoi
gian dai [9].

Két qua danh gia o cbc hoa theo phuong phap
Konradson cho thdy, mau M, luu hoa theo chu trinh cho
d6 cbc hoa (38,7%) tuwong du'orng v6i san pham cua Nga
(39,2%).

3.3. Ddnh gid dp bén kéo dirt, dp din dai ¢ dii nhigt
dj (-50-50°C)

V6 chéng chay cdn dam bao cho thoi nhién liéu hoat
dong ¢ dai nhiét do tur -50+50°C, do d6 viéc danh gia song
song tinh chét co 1y ciia vo chdng chay dugc ché tao tir vat
ligu mac VCC-NLTL-1 la rat can thiét. O nhiét do 20 va
50°C, miu vo chéng chay dugc bao 6n trong thoi gian 2



gio trude khi thir nghiém. Phép do ¢ -50°C dugc danh gia
bang cach dung nito Iong phun tryuc tiép vao budng kiém tra
trong thoi gian 1820 phut. Két qua kiém tra d6 bén co 1y
v chdng chay dugce thé hién & bang 4.

Bang 4. Két qua khao sat déi chirng kiém tra dé bén co’ ly vé
chéng chay.

Mau vé chéng chay

Théng s6 khio sat

V6 chéng chdy Vigt Nam V6 chong chdy Nga

Nhiét do (°C) =50 20 50 -50 20 50

Do bén kéo dén dit (Mpa) 59,1 192 172 622 198 17,6

Do gian dai khi dut (%) 5,0 34 40 42 32 36

Theo chiéu ting nhiét do, dd bén co 1y giam dan trong
khi d6 gidn dai khi dut ting dan. Gid tri 6 gidn dai khi dut
clia mau vo chdng chay Nga va Viét Nam ché tao 1a tuong
duong nhau. Tai nhiét do -50°C, vo chéng chay duoc ché
tao tu vat licu mac VCC-NLTL-1 c6 d6 dan dai tuong dbila
5,0%, 16n hon mau ciia Nga 1a 4,2% dam bao cho théi nhién
lidu hoat dong tét & dai nhiét do nay.

Qua phan tich, thir nghiém néu trén rut ra két luan réng,
vo chéng chay do Vién Thude phong Thude nd ché tao dat
céc chi tiéu twong duong v6i san pham cua Nga. Tuy nhién,
dé khéng dinh duoc két luan trén can ché tao thoi nhién lidu
va khao sat & cac diéu kién khac nhau. Theo do, chung t61 da
ché tao cac vo chong chay dé duc thoi nhién liéu hon hop.
Két qua kiém tra cho thdy, v chdng chay dam bao cho dong
co hoat dong 6n dinh & dai nhiét do tir -50+2°C dén 50+2°C.

Panh gia dudng cong ap sut/thoi gian, luc day/thoi gian
cho thdy, qua trinh lam viéc dap mg theo yéu cau k¥ thuat
cua cua thdi nhién liéu. Viéc thu nghiém sbc nhiét va thu
nghiém d6t ¢ nhiét do -55+2°C va 55+2°C cho két qua twong
duong. Thoi nhién liéu da dugc st dung dé 1ap vao tén lia
that va ban tiéu diét muc tiéu dat theo yéu clu dé ra.

4. Két luan

Trén co s& nghién ctru tong quan tai liéu trong va ngoai
nude, nghién ctru ban chat vat lidu, qua trinh phan hiy vo
chéng chay va danh gia phan tich ddi chung, Vién Thude
phong Thube nd da nghién ctru thanh céng mac vat lidu
VCC-NLTL-1 d ché tao vo chdng chay dung cho thoi
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nhién liéu tén lira rdn hdn hop lap roi. Pua ra phuong n
danh gia chat luong vo chdng chay dung cho nhién liéu tén
lira ran hon hop sat véi didu kién khai thac, sit dung. Vo
chéng chay dac trung bdi do bén co Iy cao (19,2 MPa), d6
truong nd thap (19,5%), c6 kha ning chiu x6i mon, chiu
nhiét va chiu lanh tét, dam bao cho thoi nhién liéu hoat dong
6n dinh trong khoang nhiét d¢ (-50+50°C). Thoéi nhién liéu
da qua tht nghiém tinh, thi nghiém soc nhiét va thir nghiém
ban muc tiéu dat yéu cau. Pay la budc tién 16n trong viéc
lam chu cong nghé ché tao nhién liéu tén lira rin hdn hop
tai Viét Nam, 1a co s& quan trong dé phat trién nganh cong
nghiép tén Iira trong thoi gian toi.
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Nghién ctru chirc ning hoa bé mit trong suot
¢0 kha nang chong bang tuyét: Mot cach tiép can maéi

Nguyén Thanh Binh*

"Trweong Pai hoc Si pham, Pai hoc Thdi Nguyén, 20 Licong Ngoc Quyén, phieong Quang Trung, TP Thai Nguyén, tinh Thai Nguyén, Viét Nam
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Tém tit:

Trong nghlen ctru nay, tac gia trinh bay mét cach tlép ciAn méi trong ché tao bé mat chong dong bang trén cac bé
mat trong sudt thong qua phuong phap an mon khic sau ion (deep reactlve ion etchlng DRIE) trén vat li¢u thiy
tinh. Cac thong so vé kha nang chong dong bang dwgc klem nghiém gom lwe lién két giira bang bé mat (adhesive
strength) va thoi gian hoa rian (freezing time) trén cic mau véi do dinh wét khac nhau, bao gdom: miu thé (khong
xir y), miu hoan toan dinh wét (superhydrophilic), dinh wét (hydrophilic), khong dinh wot (hydrophobic) va hoan
toan khong dlnh uét (superhydrophoblc) Sau khi khio sat, bé mit hoan toan khong dinh wét cho thay s vugt troi
vé cac thong s0 s0 véi cac miu con lai, khang dinh sw uru viét cia hién twong khong dlnh wét va Va1 tro quan trong
cua viéc xir ly bé mat. Ngoal ra, bang cach ché tao cAu tric h1nh non cut moé phong cAu tric mit buém dém bang
phuong phap in mon Khic siu, bé mat ché tao s€ cho do truyen qua trong vung kha Kién cao hon dang ké so véi
miu thd ban dau. Pay 1a myt nghién ciru moi, dé xuit mot phuong phap ché tao bé mat chirc nang nhanh chong, c6
tinh @tng dung cao cho cac bé mat hoat dong trong moi truong Kkhic nghiét va cac wng dung quang hoc ngoai troi.

Tir khéa: bé mat chirc nang, chong bang tuyet, trong suot.

Chi sé phén loai: 2.5

1. Dat van de

bong bang 1a hién tuong chuyén pha tir Iong sang rén cua
cac chit long, phd bién nhit & cic bé mat trai dat la nudc.
Ngoai ve dep ¢ cac festival, dong bang gdy ra rat nhiéu tro
ngai cho cudc séng hang ngay, giao thong, truyén tai dién..
Bang dong trén canh may bay c6 thé gdy ra hién tuong mét luc
nang va dan dén céc tai nan tham khdc [1-4]. Bang hinh thanh
trén h¢ thong truyén tai dién co thé lam dat gy vi qué ning,
gay nguy hiém cho ngudi va phuong tién di chuyen phia dudi
[5, 6]. Bang hinh thanh trén tau bé gdy nguy hiém trong di
chuyén [7], bang dong trong céc canh tuabin dan dén cac tinh
hubng nguy hiém khi van hanh [8].

Trong vai thap ky gan day, ¢6 rat nhidu cac nghién ctru tap
trung vao viéc phong chdng, xir Iy hién twong déng bang, goi
14 anti-icing [9-11]. Khai niém anti-icing c6 thé d& hiéu hon
néu chung ta so sanh né véi cac phan mém chdng virus (anti-
virus softwares). Néu nhu cac phin mém anti-virus ngin can
virus tham nhap vao may tinh va loai trir nd néu nhu xuét hién
trong may tinh, thi cac khai niém anti-icing cling nhu vay. Cac
bé mit anti-icing s& phong chdng dong bang trén cac bé mat
va néu bang c6 hinh thanh thi ciing s& dugc loai bo dé dang.

Vé phuong dién vat 1y, ngudi ta phéan loai anti-icing ra lam
3 loai: bang hinh thanh trén nhitng bé mit tir nhimg giot nudc
v6i mot van tdc ban dau ung véi cac trdn mua trong thoi tiét
lanh xép xi 0°C [12-15]; bang hinh thanh tir qua trinh ngung tu
nude trén cac bé mat nhiét do thap [16-18]; bang hinh thanh tir
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nhiing giot nudce tinh [15, 19-23]. Truong hgp thi 3 tuong ting
v6i viéc bing da hinh thanh trén cac bé mat, cach tiép can bay
gid trd thanh gia tang ti da thoi gian héa rén cta ching va 1am
thé nao dé loai bo nd mot cach dé dang nhat [21-23].

C6 nhiéu phuong cach dé dat duoc mot bé mat anti-icing,
trong do bé mat khong dinh uét dugc cac nha khoa hoc tin
twong 12 mot cach tiép can tiém ning nhit vi nhimg tinh chat
dang quy cua chung nhu: goc tiép xuc rat 16n (thuong 16n hon
150°), goc nghiéng nho (1a goc nghiéng bé mat lam cho giot
nude bi lan hodc trurgt khoi bé mat, thudng ~2°C dbi véi khong
dinh wdt). Bé mit khong dinh w6t duoc ldy cam himg thién
nhién tir cAu trac cua 14 sen, 1a su két hop cia 2 ciu trac micro
mét va nano mét, dugc bao phu bdi mot 16p sap khong dinh
w6t. Tir su két hop nay, cac nha khoa hoc da ché tao rat nhiéu
bé mat hoan toan khong dinh u6t véi cac phuong phap khac
nhau nhu: khic quang (lithography), khic khé (dry etching),
khéc udt (wet etching), phu bé mat (surface coating) [9, 18,
24,25]... voi muc dich 1a tao 6 nham cang nho cang tot. Cac
bé mit sau khi dugc tao d6 nham thich hop s& dugc bao phu
boi mot 16p hop chit hoa hoe ky nude. Mot diéu rat quan trong
can dugc chi y do 1a bé mat khong dinh uét chi co thé dat
dugc néu thoa man ca 2 diéu kién: d6 nham va hop chét hoa
hoc ky nuée. Néu chi co riéng 1 trong 2 diéu kién thi s& chi co
thé c6 bé mat hoan toan dinh w6t hodc dinh wét. Nguyén nhan
dugc giai thich bdi hinh thai cua giot nudc trén bé mit, ma
nguyén nhén siu xa chinh 14 sy két hop ctia vi cu triic va hop
chét hoa hoc ky nudc dé tao nén sirc cang bé mat nudc - khong
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khi dén mirc Iyc Laplace sé khong con chiém wu thé. Hinh thai
khi do s& 1a Cassie-Baxter (thé tich nudc nam trén dinh cac ciu
tric micro, nano), thay vi Wenzel (thé tich nuéc bao trum tat
ca cau trac) (hinh 1).

Trang thai Cassie Baxter Trang thai Wenzel

Chétlong Chit16ng

Chat ran

Chat rin

Hinh 1. Trang thai Cassie-Baxter va Wenzel.

Trong nghién ctru nay, ching toi trinh bay mot cach tiép
can méi dé ché tao bé mat chéng dong bang trén cac bé mat
trong sudt thong qua phuong phap an mon kho trén vat liéu
thiy tinh. Phuong phép nay da dugc sir dung nhiéu trong ché
tao hé théng vi co dién tt (MEMS) trén cac vat li¢u thong
dung nhu silicone, thiy tinh. Tuy nhién, viéc st dung phuong
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phép an mon kho cho céc g dung chdng bang tuyét két hop
voi nang cao hiéu ning quang hoc trén cac bé mit trong sudt
chua timg dugc d& cap dén. Cac tmg dung nhu kinh chin gio,
guong chiéu hau, hay nhitng bé mit lam viéc trong diéu kién
lanh gié s€ 1a nhling ng dung ma nghién clru nay hudng toi.
Hai thong s6 s& dugc kiém nghiém d6 1a: luc lién két giita
bang va bé mit; thoi gian hoa rin trén cac mau véi do dinh uét
khac nhau: miu tho (khong xir 1y), mau hoan toan dinh wét,
dinh uét, khong dinh uét va hoan toan khong dinh uét. Sau khi
khao sat bé mat khong dinh w6t cho théy, su vuot troi vé cac
thong $6 0 v6i cac mau con lai, khéng dinh su vu viét cua hién
tuong khong dinh w6t va vai tro quan trong cta viée xir Iy bé
mit. Ngoai ra, cac cdu tric md phong méit buém dém cho thiy
sy gia ting dang ké hiéu ning quang hoc trén cic bé mit trong
subt, hira hen mot phuwong phap ché tao bé mit két hop nhidu
chtrc ndng nhanh chéng va co tinh tmg dung cao.

2. Thuc nghiém
2.1. Héa chit

Hoéa chit duoc st dung trong qua trinh ché tao gom c6
acetone, iso-propanol, ethanol tinh khiét (Merck KGaA, Pric)
ding dé xtic rira mau va loai bo hét tap chat trén bé mat. Hop
chit hoa hoc ky nude duge sir dung dé thay doi do dinh u6t cua
bé mit 13 FOTS - Fluoroorthotriclorosilane) (Merck KGaA,
Dtic) 1a mot mot hop chét c6 mach cacbon dai v6i mot dau
mach 12 nguyén tir cacbon lién két chit ché véi nguyén tir thiy
tinh, ddu mach con lai 14 phén tir SCI, khong wa nuée.

2.2. Quy trinh ché tao

Cac mau dugc ché tao bang phwong phap dn mon kho két
hop v6i son phit hop chét héa hoc ky nude FOTS [25]. Hinh
2A mo ta qué trinh ché tao bé mat superhydrophobic trén dé
thiy tinh. Dau tién, cac dé thiy tinh (kich thude 3x3 cm) duoc
rira sach lan luot trong acetone, Iso-propanol, ethanol (mdi
qué trinh 10 phut x 3 1an) dé loai bo hét cac tap chit va bui ban
trén bé mat. Sau do, cac dé dugc rura lai béing nudc sach (10
phut x 3 1an) trude khi 1am kho bang khi nito.

Qua trinh dn mon kho dugc bt ddu bang cach nhing cac
dé thuy tinh vao trong hdn hop dung dich huyén phu cia hat
polystyrene (PS), nudc tinh khiét va ethanol. Dung dich dugc
pha tron theo ty 1¢ nudc:ethanol:PS twong g véi 1:0,2:0,05
(theo khdi lwong) dé dam bao sy phan tan déu din va don 1¢
cta cac hat trong dung dich. Day la ty I¢ dugc chung t6i lya
chon sau khi khao sat voi cac ty 1€ pha tron khac nhau, dam
bao sy hinh thanh cua don 16p hat PS. Str dung nong do 16n
hon cua hat PS s& dan dén viéce tich tu qua muc cua ching trén
bé mit thuy tinh (nhiéu hon 2 16p), trong khi néu sir dung nong
d6 nho hon s€ khong dam bao duogc su tap hop lién tuc ctia hat
trén bé mat.

Cac dé thity tinh dugc dit theo chiéu gan nhu thing dimg
trong dung dich huyén phu. Qua trinh bay hoi cham dugc gia
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nhiét & 40°C dé dam bao do bay hoi can thiét cia dung dich.
Luc mao dan tao boi dé thuy tinh va 16p dung dich ngan cach
s& gitp hinh thanh don 16p hat PS trén bé mit thuy tinh mot
cach cham rai. Sir dung nhiét d6 cao hon s& dan dén viée cac
hat nano PS tap hop 16n xon trén bé mit, trong khi néu str dung
nhiét do thap hon v6i nong do trén s& khong tao nén dugc dong
d6i luu da manh dé dua cac hat tap hop tai mat phan cach. Sau
120 phut, dé thay tinh dugc nhic chim ra khoi dung dich dé
thu dwoc mot mang don 16p cac hat PS trén bé mit (hinh 2B).
Phuong phap tép hop don 16p PS trén thuy tinh da dugc nhém
ching t61 thuc hién trong céc nghién cuu trudce do [23, 25], tuy
nhién trong cac nghién ctru do, hat PS dugc hoa tan chi trong
dung méi ethanol va khong co sy xuat hién cua dong ddi luu
do gia nhiét, chinh vi vay su hinh thanh don 16p gap nhiéu kho
khan va dién tich don 16p thu dugc khong 1on. Véi phuong
phép nay, chiing t6i di cai thién dugc yéu diém d6 khi don 16p
PS tap hop déu dan trén toan bo dién tich mau.

A (B)

Thuy tinh

TN TY T

Phu don lop
Polystyrene

Hat PS

An mén sau [on
Goe tiép xie: 159°

"9

Hinh 2. Phwong phap ché tao mau (A), anh SEM don I&p hat PS
trén bé mét thay tinh trwéc khi an mon (B), cau tric nano trén bé
mat thay tinh sau khi &n mon (C), va anh giot nwéc trén bé mat
khoéng dinh wét (D).

Mau sau d6 dugc lam kho ty nhién va dit trong budng an
mon sau ion. Mot hon hop plasma ctia CF,, H va O, veity 1€
1:1:0,2 twong tmg cua CF:H.:O, va cong suat thlch hop (80
W) dugc su dung dé ban pha be mit mau theo chleu tur trén
xubng dudi nhim muc dich n mon cham cac cdu tric bén
dudi (bao gdbm ca hat PS va thuy tinh). Pon 16p hat PS s& co
tac dung nhu mdt 16p mat na nham muc dich tao nén cac cau
triic nano & bén dudi. O noi ndo co hat PS thi bé mat thuy tinh
& dudi s& khong bi an mon va nguoc lai. Cong suét va ty 1¢
hén hop duoc chung t6i xac dinh sau nhiéu lan thir nghiém va
cho thy hiéu qua tot nhat d& dam bao khi hat PS bi an mon hét
cling s€ 1a luc cac cAu triic nano duogc hinh thanh trén mat dé
thuy tinh. Hinh 2C trinh bay anh chup bang kinh hién vi dién
tir quét (SEM) cua bé mit sau qué trinh dn mon kho va cho
théy cac cdu truc nano hinh nén cut duoc hinh thanh mot cach
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déu dan trén bé mit voi kich thudce dinh khoang 80 nm va do
cao khoang 150 nm. So véi phuong phap da duwgc chiing toi
str dung [21], qua trinh tao hinh cAu trac nano da c6 su cai tién
dang ké khi bo qua dugc bude giam kich thudc hat. Bang cach
st dung ty 18 ndng d6 va cong suét hop 1y, dong plasma c6 thé
an mon toan bd hat nano PS cung luc voi thoi diém céu trac
nano hinh nén cut dugc hinh thanh.

Sau khi tao cu triic nano, miu duoc dua vao son phu hop
chit khong dinh w6t. Mau duoc dat trong budng kin véi 200 ul
dung dich FOTS va nung 6 nhiét d¢ 150°C trong 120 phut. Sau
khi xir 1y, mau duoc 1am ngudi ty nhién & diéu kién phong va
kiém tra chat lugng mot cach dinh tinh bang nudc sach.

Két qua cho thdy, bé mit ciu tric nano sau khi dugc son
pht hop chit FOTS s& dat tdi trang thai khong dinh udt véi
goc tiép xuc 159° va goc nghiéng dudi 2° (hinh 2D). Dé tao
nén cac bé mat voi do dinh wot khac nhau phuc vu cho viéc
ddi sanh, chung t6i sir dung phuong phap xu Iy bing tia cuc
tim - Ozone (Ultraviolet - Ozone, UVO) trén mau khong dinh
u6t dé thay doi do dinh wét. O phuong phap nay, cac lién két
hitu co s€ bi bé gay va thay vao do la cac ion nguyén tu oxy,
lam cho bé mat s& tré nén dinh w6t hon. Cu thé, trong truong
hop nay céc lién két S-Cl & bé mit s& dugc thay thé bing cac
lién két S-O-, von 1 cac lién két 6 ai luc véi nude 16n, cang
xir Iy 1au bang UVO sé& cang c¢6 nhiéu lién két S-O- dugc tao ra
trén bé mat. Bing cach kiém sodt thoi gian xir Iy UVO, ching
t61 co thé tao ra cac bé mit voi dd dinh w6t khac nhau [22]

Trong thi nghiém nay, goc tiép xtc duoc do bang thiét bi
do thong s6 bé mat (Model DM-50, Kyowa Interface Science
Co. Ltd., Nhat Ban) véi thé tich nudc 1a 10 pl. Goc tiép xiic
duoc do bang phuong phap thuat toan tiép tuyén 3 diém va cho
chiing ta nhimg két qua chinh xac phu thudc vao ning lugng
bé mit ciia chat rdn. Mdi bé mit duge do & it nhat 5 vi tri va léy
gia tri trung binh. Dé khao sat mdi twong quan giita kha ning
chong bang tuyét va do dinh udt, chung toi ché tao 5 bé mat
v6i nhitng nang luong bé mit (46 dinh wét) khac nhau. Ning
lugng bé mat duge dinh nghia la cong co hoc can thyc hién khi
luc cang lam cho dién tich tiép xtic (¢ ddy 1a thuy tinh - nudc)
thay d6i mot don vi dién tich, nd phu thudc vao tinh chat cac
phén tir cta timg pha va céc didu kién moi trudng.

Hinh 2D trinh bay trang thai giot nu6c (thé tich 10 pl trén
bé mat khong dinh u6t véi goc tiép xic khoang 159° va goc
nghiéng (goc truot) khoang 2°. Phép do goc tiép xtic 1a mot
trong nhitng phuong phap thong dung va dién hinh nhat dé
kiém tra d6 dinh w6t cua mot cap bé mat chit rén - cht long
tai mat phan cach giita 3 pha rén - 16ng - khi. V& phuong dién
vt ly, do lyc hut giita cac phan tir & bé mit rén - 1ong 16n hon
nhiéu so véi Iyc hut giira cac phén tir nuéc voi nhau nén gigt
nuoc s€ co xu hudng trai ra trén bé mit chat ran. Bé mit chat
rdn ndo cang ua nudc (ndng lugng bé mdt 16n) thi dién tich
trai ra cang 16n. Nguoc lai, bé mat chét ran nao cang khong ua
nude (ning luong bé mat nho) thi giot nude s& ¢o xu hudng co
cum lai dé t5i thiéu hoa dién tich tiép xuc long - ran.
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Bé diéu khién

T Cam bién lwc
Camera

técdod
cao

May vi tinh

Pé&lam lanh

Hinh 3. B4 tri thi nghiém do lwc lién két.

Hinh 3 trinh bay bd tri thi nghiém do lyc lién két gitra tinh
thé bang tuyét voi bé mat chirc ning. Mau duoc gin vao mot
dé 1am lanh c6 thé diéu chinh dugc nhiét do dé tao tinh thé
bang tuyét (nhiét d6 mau duoc thiét 1ap & muc -10°C). Mot
thé tich nudce (10 pl) dwoc dat trén bé mat mau va bit dau tién
hanh 1am lanh. D& lam lanh dugc ndi v6i mot cap nhiét dién
¢6 man hinh chi thi dé ¢6 thé xac dinh chinh x4c nhiét do cta
mau. Sau khi thé tich nuc hoan toan chuyén pha, mot cam
bién luc (load cell) dugc su dung dé do dac do bén lién két
giita bang va bé mat mau. Cam bién luc duoc didu khién boi
mdt bd diéu khién s& di chuyén theo phuong ngang véi toc do
rét cham (50 pm/s) dén va cham vdi tinh thé bang va dy cho
dén khi bang hoan toan tach khoi bé mat mau. Cam bién luc
duogce két ndi véi mot phﬁn mém may tinh va ghi nhan luc tac
dung cta nd 1én tinh thé bang. Gia tri cao nhét ghi nhan duogc
trén phén mém truge khi bang dugc loai bo hoan toan chinh la
d6 bén lién két gitra bang va bé mat. Do bén lién két giita bang
va bé mat duoc tinh cho mot don vi dién tich (vi dién tich tiép
xtic khac nhau trén cac bé mat voi ciing mot thé tich nudce ban
déu), vi thé chiing ¢6 don vi 1a kPa.

S
3. Ket qua va ban luan

Hinh 4 1& minh chimg cho mdi twong quan giita d dinh
w6t voi goc tiép xuc tai mat phan cach. Xt ly bang tia cuc tim
v6i nhitng khoang thoi gian khac nhau cho chung t6i nhiing
bé mit ¢6 do dinh wét khac nhau (bang 1). Trang thai cua chat
1ong trén bé mit sé& 1a yéu to quyét dinh toi do bén lién két giita
bang va bé mit sau khi hoa ran. Goc tiép xtic giita nudc va bé
mat cang 16n (dién tich tiép xuc nho) s¢ dam bao cho dién tich
tiép xuc giita bang va bé mat nho. V& ban chat, Iyc lién két
gitra hai bé mat 1a luc hat tinh dién gilta cac phan tir tai mat
phan céch, vi vay nd phu thudc rat nhidu vao ban chit bé mit
va dién tich tiép xuc [26, 27]. Dién tich tiép xuc cang 16n, do
bén lién két s& cang 16n nghia 1 nhitng bé mit khong dinh wot
s& dam bao hiéu nang chong bang tuyét tot hon so voi cac bé
mit dinh wét. Diéu nay dwoc chimg minh trong hinh 5 khi lyc
lién két nho nhat thudc vé mau superhydrophobic va tang dan
khi giam dan goc tiép xic.
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Sau khi héa rin

Trang thai ban dau

159°
Superhydrophobic A
| Hv
130°

Hydrophobic

Mau nguyén ban

>p

50°

Hydrophilic

159

Superhydrophilic

Hinh 4. Trang thai ban dau va sau khi héa ran cia thé tich nwéc
trén bé mit cac mau khao sat.

Két qua khao sat do bén lién két cho thiy su phu hop véi
cac nghién ctru ¢6 lién quan trong cung linh vuc (bang 1). So
voi mau nguyén ban (580 kPa), bé mat hoan toan khong dinh
u6t cho thiy do bén lién két nho hon 7,25 lan (80 kPa). Két
qua cho thiy mdi twong quan tuyén tinh giira do bén lién két
va d6 dinh uét, khi d dinh u6t cang nho thi lyc d6 bén lién két
cang nho so véi mau nguyén ban (phang hoan toan).

Bang 1. Théng ké két qua nghién ciru.

Tén min Géctip ~ Dobén Gaish Thoigian  Sai
xiic (d9) lién ket (kPa) héaran(s) so
Hoan toan dinh w6t 15 1245 43 65 14
Dinh udt 50 1055 066 141 16
Méu nguyén ban 92 580 45 304 15
Khong dinh udt 130 230 33 482 16
Hoan toan khong dinh w6t 159 80 23 952 15

Khi d6 dinh w6t ting 1én, do bén lién két cling ting twong
d6i nhanh. Véi mau c6 goc tiép xtic 130° gia tri do dwoc 13 230
kPa, giam hon 2,5 lan so v6i mau nguyén ban. Do bén lién két
dic biét ting manh khi goc tiép xtc tién vé phia nhom dinh
udt (<90°) véi cac gia tri do duge 1a 1055 va 1245 kPa, tuong
g vé6i cac mau 50 va 25°. Cac két qua do dac di cho thay sy
quan trong cua viéc két hop cu trac nano véi chat hoa hoc ky
nude, dic biét khi cac mau déu co chung mot ciu triic bé mat
(trir mau nguyén ban). Nguyén nhan ctia hién tuong nay la do
su thiéu hut cua cac hop chat hoa hoc ky nudc dé giam thiéu
nang lwong bé mit, dan dén viéc cac phan tir chat long (nudc)
¢6 xu hudng dé dang lién két voi cac phan tir oxit thuy tinh,
két qua 1a chat 1ong dé dang lan rong trén bé mat chat rin trudc
khi héa ran. Su tham nhap ctia chét long vao cac cau tric nano
trén cac mau dinh udt din dén hiéu ning chdng bang tuyét ciia
chiing con kém hon mau nguyén ban (phang) rat nhiéu. Nguoc
lai, di v6i cac bé mat duoc giam thiéu do bén lién két bang
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cac hop chét hoa hoc ky nude, ching luon dam bao mét lyc
lién két nho nhét giira phan tir nudce va thuy tinh, nghia la chat
long khong dé dang lan rong trén bé mat ma co xu hudng co
lai dé t6i thiéu hoa dién tich tiép xic. Cac qua trinh lan rong
nay dién ra truéc khi chat 1ong hoa ran, vi vy, xét mot cach
toan dién thi hinh thai chat long trén bé mat chinh 1 hinh thai
cta khdi bang trén bé mt thiy tinh sau khi qua trinh hoa ran.

Nhu chung t6i da trinh bay ¢ trén, mot bé mat khong dinh
w6t chi c6 thé dugc hinh thanh khi hoi tu du 2 yéu to: vi clu
trac va hop chat hoa hoc dé giam thiéu ning luong bé mit.
Dé thy sy quan trong cua cdc cau truc nano trong truong hop
ndy, ching ta c6 thé so sanh mau nguyén ban (92°) vdi cac mau
trong nhom khong dinh w6t (tir 130° tro 18n). C6 thé d& dang
nhén thay sw anh huéng cta cac cdu tric nano toi vigc giam
thiéu lyc lién két giita bé mat va bang. Pidu nay co thé duoc
giai thich bang hinh thai Cassie-Baxter ctia chat 1ong trén ciu
trac bé mit. Trang thai nay s& duoc duy tri tir khi bat dau thi
nghiém cho dén khi hoan toan hoa ‘re‘in, vi thé s& dam bao mot
dién tich tiép xuc giam hon dang ké

1400

I b ben lién ket
—W—Thoi gian héa rén

1000
1200 p

800
1000 p

800 4 600

600 | 400

400
200

Do bén lién két (kPa)
Thei gian héa ran (s)

200

Super-
hydrophilic

Hydrophilic Mau
nguyén ban

Hydrophobic ~ Super-
hydrophobic

Loai mau

Hinh 5. D6 bén lién két va thoi gian héa ran cua cung mét thé tich
nwéc trén cac bé mat cé dé dinh wét khac nhau.

O phuong dién tiép theo, ching t6i nghién ctru thoi gian
hoa rin cta mot thé tich nudc xac dinh. Pidu nay rat quan
trong vi n6 lién quan dén thdi gian hiéu ning ciia bé mit, nghia
la thoi gian con duy tri dugce chtic nang. Mac du thoi gian hoa
rén ciia cac thé tich nude duge khao sat co thé rit ngén nhung
ciing ¢6 y nghia 16n trong viéc nghién ctru vé tinh chat bé mat
cho nhitng nghién ciru sdu hon. Thoi gian hoa ran duoc dinh
nghia la khoang thoi gian tir thoi diém bét dau chuyén pha dén
khi toan bo thé tich chét long hoan thanh chuyén pha. Qua
trinh nay duoc quan sat bang camera toc do cao két hop véi
mot dong hd bam gidy (46 chinh xac dén 0,01 s) dé xac dinh
chinh x4c thoi diém chuyén pha ciing nhu thoi gian hoa ran.
Bang 1 trinh bay két qua khao sat thoi gian trén cac mau va
ching minh sw quan trong cta do dinh w6t ddi v6i hiéu ning
chdng dong bang. Thoi gian dai nhit can thiét dé hoa ran mot
thé tich nude ¢ dinh thudc vé mau khong dinh wét va giam
dan khi tinh dinh u6t ting dan. Piéu nay duoc giai thich trén
phuong dién vat 1y khi nhiét luong trong thé tich nudc dugc
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truyén theo chiéu thing dimg tir trén xudng dudi xudng bé mat
da dugc lam lanh. Nhiét luong nay phu thudc rat 16m vao dién
tich tiép xuc, do d6 cac mau cang dam bao dién tich tiép xtic
nho thi cang cho chl'mg ta thoi gian héa rin 16n [21]. Két qua
hinh 5 cho thiy, mbi quan hé glu'a thoi gian hoa ran va dg dinh
w6t ciia bé mit ciing 1a mot moi tuong quan tuyén tinh. Gia tri
thap nhét do dugc thude v& mau hoan toan dinh w6t (65 s) va
tang dan khi goc tiép xuc tang dan. Thoi gian hoa rin cao nhat
do duogc thudce vé mau hoan toan khong dinh udt vai 942 s,
twong duong 15 phit 40 s va giam kha manh khi goc tiép xtic
giam vé 130°. Gia tri nay dai hon gap 3 lan so véi mau nguyén
ban va 14,6 1an so voi mau hoan toan dinh uét.

Két qua ¢ hinh 5 cho thay su can thiét cua hop chét hoa hoc
ky nudc trong viée kéo dai thoi gian héa ran cho chat 1ong trén
bé mat. Bé mit v6i ciu triic nano nhu nang lugng bé mat 16n
(nhém c6 goc tiép xuc nho hon 90°) cho thay thoi gian hoa rin
rat thap khi so sanh v6i cac mau khac c6 cung cu truc nhung
duoc bao phu t6t hon boi hop chat FOTS. O khia canh nay, bé
mit phang (méu nguyén ban) lai cho thdy hiéu ning cao hon
s0 v6i cac mau ¢ nhom dinh uét. Nguyén nhan dugce giai thich
1a dién tich tiép xtic 16n ctia bé mit cic mau nay voi nuge, ma
nguyén nhan sau xa la sy thleu hut 16p hop chat hoa hoc ky
nude dan dén viée nudce c6 thé tu do tham nhdp va xuyén sau
vao bén trong cau tric nano trudc khi hoa rin, tro thanh nhing

“moéc khoa” dinh chit vao bé mat. O chiéu nguoc lai, mau
khong dinh wét dam bao cho nude ludn & trén bé mit cac ciu
trac nano, lién két tinh dién giira cac phén tir & bé mat 1ong 1éo
va khi bang dé dang bi di doi khoi bé mit.
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Hinh 6. D4 truyén qua ctia mau ché tao trong sw so sanh vé&i mau
thay tinh nguyén ban.

Ngoai ra, trong nghién ctru nay, chiing t6i da khao sat hi¢u
ning quang hoc ctia bé mit cau tric nano. Day 1a mot dic tinh
méi chua dugc kiém chimg trén cac nghién ctru vé chéng biang
tuyét trudc do cua ching t6i, nhdm dinh hudng cho cac Gng
dung trong sudt lam viéc trong moi truong lanh gia. Hinh 6 mo
ta do truyén qua ctua mau ché tao voi ddi sanh 1 mau thuy tinh
nguyén ban (phang) trong vung anh sang kha kién. Két qua
cho thay su vuot troi cua mau khong dinh udt so voi bé mit
ban dau Diéu nay c6 duge do cac cau tric déu dian mo phong
mét buém dém c6 dang hinh non cut trén bé mat [28, 29]. Cac
cdu trac déu dan nhu vay s& hoat dong nhu mot 16p vat lidu



¢6 chiét suét tang dan, khién cho anh sang nhu bi “bé cong”
khi di qua 16p cdu trac va khong bi phan xa dot ngdt trén mat
phén cach, vi thé s& giam di sy phan xa, ting tinh truyén qua
cla tia sang. D9 truyén qua trén mau cu tric nano ludn cao
hon tir 0,5 dén 0,8% trong khoang 4nh sang kha kién. Gia tri
do dugc tai bude song 550 m 1a 93,3% ddi voi mau céu tric
nano va 92,6% ddi voi mau nguyén ban. S cai tién nay co y
nghia quan trong trong viéc nang cao hi¢u nang quang hoc cua
cac bé mit trong sudt noi riéng va cac bé miat da ung dung ¢
trong nghién ctu nay ndi chung.

4. Két luan

Trong nghién curu nay, chiing t6i da trinh bay mét phuong
phap hi¢u qué va nhanh chong dé ché tao bé mit trong sudt c6
kha nang chdng bang tuyét trén thuy tinh duya trén sy két hop
gitra cdu tric nano vdi hop chat hoa hoc ky nuée. Kha ning
chdng dong bang ciia bé mat dwoc khao sat v6i hai tidu chi.
Pay 1a mot nghién ctru méi c6 tinh tng dung, dong thoi dwa ra
céi nhin tong quan vé co ché cua hién tuong bang tuyét. Ngoai
ra, su phu thudc cua hi¢u ndng quang hoc va kha nang chéng
bang tuyét vao ciu tric tinh té cta bé mit s& dwoc khao sat mot
cach dinh luong.
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Muc tiéu ciia nghién ciru nay la tim ra c¢éng thirc ché bién san phim banh quy c6 chira thanh phén chire ning GABA
(gamma aminobutyric acid) tir hat didu den nady mam Két qua cho thay, qua trinh nay mam gom 3 cong doan. Piu
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trong 6 gio, roi nghlen dén kich thwéc 0,20 mm. Cong thirc banh cookies bao gom bot my 21%, bt ddu den ndy mam
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Abstract:

This study aims to find a recipe to make cookies
containing the functional ingredient (GABA) from
germinated black beans. Results showed that the
germination process of black beans consists of three
steps. First, black beans were immersed for 6 h and
germinated for 60 h. After that, the germinated bean
was dried at 70°C for 6 h, ground to 0.20 mm. The cookie
recipe included wheat flour 21%, germinated black bean
flour 21%, sugar 25%, butter 10%, shortening 10%, and
egg 13%. The obtained cookies had a protein content of
13%, lipid 25.1% and high amount of GABA 402 mg/kg.
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1. Md dau

Cac loai dau dong vai tro quan trong trong ndong nghiép,
trong ché d¢ an hang ngay va la ngudn dinh dudng chinh
cho nhiéu nguo’i [1]. Viéc ti€u thu cac loai dau da tang len
trén toan thé gidi trong thap ky qua vi chung cung cap nguon
protein, carbohydrate, chat xo, khoang chét va vitamin t6t
véi gia ré [2]. Bau den (Vgna cylindrica) 1a cay trong co Vi
tri quan trong trong nén nong nghiép ciia nhidu nudc trén
thé gidi, trong d6 co Viét Nam. Cac nghién ctru in vitro
cho thay, thanh phan dinh dudng va cac phytochemical ciia
dau den c6 tac dung lam giam ty 1é cac té bao ung thu, cac
peptide c6 hoat tinh sinh hoc hoat dong urc ché té bao khdi u
d6i vai cac té bao ung thu dai trang, chdng 6xy hoa, chdng
viém, do d6 dau den dugc xem nhu mét loai thude bo [3].

Qua trinh vom mam céc loai hat d4u, hat théc dugc cho
la mdt cong nghé co tinh kinh té va hiéu qua, bt dau tr sy
hép thu nude cua hat dau kho va két thiic véi sy xuét hién
ctia phoi mam [4-6]. Qua trinh nay mam lam pha v& cac dai
phén tr trong ndi nhil lam tang kha nang tiéu hoa va tang
gié tri dinh dudng [6]. Nhiéu nghién ctru & hat ddu mam cho
thdy c6 sy gia ting cac thanh phan chirc ning mang nhiéu
loi ich cho con nguoi so véi dau khong ndy mam nhu su
tang ham lugng acid L-ascorbic, phenolic, isoflavone lam
tang kha ning chong 6xy hoa [3, 5, 6]. Trong thuc pham,
acid L-ascorbic va cac phenolic 1a nhitng hop chat chu yéu
¢6 vai trd khang 0xy hoa [7], ching 1a nhiing hop chit c¢6
hoat tinh sinh hoc quan trong do nhiing tac dong co6 loi cua
chung 1én co thé nguodi nhu ngan ngira bénh tim mach va
mach vanh [3, 5]. Quan trong hon cé 1a qué trinh ndy mam
con sinh téng hop GABA - hoat chét sinh hoc c6 oi cho st



khoe nhu ¢6 vai tro quan trong trong hoat dong ctia ndo bo,
giam bénh cao huyét ap, gidm cang thang... [8].

Theo bao cdo ciia To chirc Nghién ctru thi trudng banh
quy toan cau (Global Cookies Market), thi truong banh quy
1a mot trong nhing thi trudng phat trién nhanh nhat trong
danh myc hang tiéu dung nhanh. Hi¢n nay, banh quy cling
d3 da dang hoa bang viéc san xuit banh quy két hop véi cac
loai bot khac nhau, nham thay thé bot mi, lam thay doi trang
thai mau sic mui vi hodc lam tang gia tri dinh dudng, gia tri
chirc ning cua dong san pham nay. Tir xu hudéng d6 nghién
clru nay gop phan tao ra san pham banh quy méi, véi ham
lugng GABA cao nham tao ra gia tri chirc nang cho dong
san pham truyén thong giau dinh dudng nay.

2. Vat liéu va phuong phap nghién ciiu
2.1. Vit ligu

Pau den hat to tron, déu nhau, khong bi sdu mot, khong
1ép, vo min, ty 1& nay mam dat trén 80%. Bot my s6 8
(TCVN 4359:2008), tring ga (TCVN 1858:2018), duong
saccharose (TCVN 6958:2001), bo lat (TCVN 7400:2004),
shortening (TCVN 6048:1995).

2.2. Quy trinh va bé tri thi nghiém

Banh quy bo sung bot ddu den nay mam dugc san xuat
theo quy trinh ¢ hinh 1.

lachon -~ Rimsach

f

Ngdm - Uommim -  Sfy
J

Tihd —~ Xy > Ry ~ Phlitdn ~ Nhdotrgn — Taohinh
Bitmy  ~ Ry Bénhtrgn Nutng
Bo, shortening Tritng, duimg Lamngugi S4n phém

Hinh 1. So’ d6 quy trinh san xuét banh quy bd sung bét dau
den nay mam.

Qua trinh wom mam hat dau den duoc tién hanh theo cac
thong so: thoi gian ngam hat 6 gio [9], thoi gian wvom mam
60 gio [10], hat sau khi niy mam dugc cip dong dé bao
quan, str dung lam mau nghién ciru.

Qué trinh sdy hat ¢du mam dugc tién hanh & 50, 60, 70,
80 va 90°C say dén khi ham am <5% thu dugc cac thoi gian
tuong tng 11,9, 6, 4 va 2 gid. Cac ché d6 sdy nay duoc ap
dung dé khao sat sy thay doi mau séc, cam quan cua hat sau
sdy. Luong mau sir dung cho nghién ctru 1a 100 g.

Qua trinh xay va ray duogc tién hanh véi cac kich thude
ray 0,10, 0,20, 0,30 va 0,45 mm; danh gia mau sac va cam
quan cua san pham ¢ cac do min cia bot khac nhau.

Qué trinh phdi tron cac nguyén liéu: bot my 42%, dudng
25%, bo 10%, shortening 10%, trang 13%. Cong thirc nay
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¢ duoc tir cong thire trong tai lidu [11], duoc san xuat thir
¢6 sy thay d6i vé thanh phan va ham luong do c6 su khac
nhau ctia ngudn gdc nguyén liéu sir dung. Khao st sy thay
dbi ty 16 bot my/bot dau den nay mam 1:0, 3:1, 1:1, 1:3, 0:1
va danh gi4 chat luong cua banh & cac cong thirc nguyén
liéu khac nhau.

Qua trinh nudng duogc tién hanh & 170, 180, 190 va
200°C nuéng dén khi ham am <5% thu duoc cac thoi gian
twrong ng 20, 17, 14 va 11 phut. Cac ché d6 nuéng nay
dugc ap dung dé danh gia chét lugng cua banh.

2.3. Phwong phap nghién ciru

D6 4m (W) cua banh duoc do bang thiét bi can sy 4m
hong ngoai DBS 60-3 Kern & Sohn.

Do giam khoi luong (W) banh dugc tinh theo cong thirc
sau:

W,-W
W, (%)= !

2x 100

1
trong dow, 1la khdi lugng banh trude khi nudng (g); W, la
khéi lwong banh sau khi nuéng (g).

Thé tich rleng (V) cua banh dugce xac dinh bang phuong
phap thay thé hat cai [12]. Banh sau khi nuéng 15 phut duoc
dat trong mot hop v6i thé tich da biét (Vo). phu day hop
bang hat cai diu, sau d6 14y banh ra khoi hop, xac dinh thé
tich cua hat cai dau con lai (Vo) Thé tich banh (V,) dugc
tinh theo cong thirc: V| (cm’) =V _-V,.

Can khéi luong banh W (g). Thé tich riéng (V) cua banh
duoc tinh theo cong thirc: V (cm¥/g) =V /W.

D6 nd/chi sé SF cia banh dugc tinh théng qua [12]:
duong kinh (D): ddt 6 banh quy nam sat mép nhau thanh
hang ngang, do chiéu dai hang banh bang thudc kep, cic
mau banh dugc xoay 90° sau mot lan do va liy gia tri trung
binh. D6 day (T): dit 6 banh quy xép chong 1én nhau, dung
thudc kep do va lay gia tri trung binh. Chi s6 SF cua banh
dugc tinh theo cong thiic: SF = D/T.

Do cimg (H) cia banh duoc xac dinh bang may Stable
Micro Systems.

Po mau bang may do mau cam tay Konica Minolta CR-
400. Mau ctiia mau duoc biéu thi bang 3 gia tri L, a va b. Gia
tri L do d6 dam nhat ctia mau tir 100 d6i véi mau tréng dén
0 dbi voi mau den. Po do/xanh 14 cay va do vang/xanh lam
dugc biéu thi bang cac gia tri a va b tuong tng.

Ham lugng protein dugc xac dinh theo CASE.NS.0039
(Ref. AOAC 992.23).

Ham luong lipid dugc xéc dinh theo CASE.NS.0031
(Ref. FAO 14/7 p.214, 1986).

Ham lugng GABA duoc xac dinh theo CASE.SK.0183
(Ref. TCVN 8764:2012).
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Danh gia cam quan vé muc d6 ua thich giita cac mau
nghién ctru bang phép thir cho diém thi hiéu, thang diém 0-5
(hat mam sau sdy), 0-7 va 0-9 (banh quy) chi mirc d6 ua thich
tang dén, so sanh su khéac biét vé murc do wa thich gilta cac
mau thir & mic ¥ nghia 95%, s lwong ngudi thir 1a 30 (theo
TCVN 11183:2015).

Xu ly s6 liéu bang phan mém Statgraphics Centurion
XV. Tat ca s6 liu duoc bi€u dién dudi dang trung binh
+SD, cac chénh 1¢éch khac biét thé hién bang (+>%°) & muc
y nghia p<0,05.

3. Két qua va ban luan

3.1. Khdo sdt ché d¢ sy hat diu den ndiy mam

Séy gitip lam gidm ham am dé dua hat vé trang thai nghi
tinh, khi ham am <5% hat dugc bao quan an toan ¢ nhiét do
phong. Tuy nhién, nhiét do say 1a yeu to lam thay doi chat
lugng cua hat, & nhiét do say cang cao thi su blen doi cac
thanh phan dinh dudng va cam quan cang sau sac.

Ché d6 séy:
Ham &m (W):

50°C, 11 h
4,85+0,14%

60°C, 9h
4,23+0,11%

80°C, 4 h
3,45+0,09%

90°C, 2 h
3,56+0,08%

70°C, 6 h
3,5740,13%
Hinh 2. Sy anh hwéng cua nhiét do va thoi gian say dén mau
sac cla hat dau den nay mam.

Két qua hinh 2 cho théy, c6 su thay ddi mau sic, trang
thai & cac ché do séy khéc nhau. Nhiét d6 sy cang cao thi
su chénh 1éch ap suét hoi tai bé mat hat cang lon, do do tbe
do bay hoi nudc cang nhanh va thoi gian sdy cang ngan O
ché d6 siy 50°C trong 11 gio, hat hau nhu khong thay doi vé
mau sic, trang thai cdu trac hat trd nén dai, cing; & nhiét do
cao 80°C trong 4 gio va 90°C trong 2 gid, hat nit v& nhiéu
dan dén sy khong dong déu vé mau, cac manh v nh6 mau
chuyén nhanh sang nau sam, tt ca cac yéu té nay déu anh
hudng dén chit lugng bot.

50eC, 11 gio
S
4
=
902c, 2 giv 2 602C, 9 9i0
1
0
80C, 4 giy 709C, 6 gioy
Trang théi Mau sic Mui

Hinh 3. Biéu d6 danh gia cam quan cua hat dau den nay mam.
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Két qua hinh 3 cho thay, két qua diém cam quan ctia hat
sau say cao nhat ¢ ché do say 70°C trong 6 gio.

Bang 1. Sw anh hwéng cta nhiét do va thei gian say dén mau
sac cha bot.

Nhiét d, thoi gian L a b

50°C, 11 gio 89,67+0,38° 2,2240,020  13,3440,03°
60°C, 9 gi 84,75+0,52° -1,9240,05°  13,6340,04°
70°C, 6 gid 81,1040,13¢ -0,90+0,07  14,50+0,02¢
80°C, 4 gid 75,99+0,40° -0,8540,02¢  15,63+0,26¢
90°C, 2 gidy 64,0420,06° -0,0540,04¢  17,360,16¢

Két qua bang 1 cho thdy, gi4 tri L giam dan chung t6
mau cang tdi dan theo su tang nhiét do, déng thoi gia tri b
tang dan, cho thdy mau ctia bot dam dan theo hudng tir vang
dén nau. Céc gia tri L, b déu co sy khac biét & muc y nghia
p<0,05%. Tt cac dir li¢u va phan tich trén, ché o séy hat
mam duoc chon 1a 70°C trong 6 gid, ham luong protein va
GABA ciia ddu mam sau sdy tuong tng 1a 29,3% va 2115
mg/kg.

3.2. Khao sdat dp min cua bot didu den nady mam

Kich thudc hat ctia mdi loai bot 1a mot thong s6 vat ly
quan trong anh hudng dén chét luong va két ciu tong thé cta
banh, do ¢ sy anh hudng dang ké dén tinh chat bot nhao.
Bot cang tho kha ning hut nudc cang thap vi giam dién tich
bé mat tiép xtc véi nude, do do néu bot co kich thude cang
16n thi cang mat nhiéu thoi gian dé hap thy nudce, nén toc do
truong no cham hon bot min [13]. Tuy nhién, bt cang min
thi cang d& dén dén hién tugng von cuc trong qua trinh phdi
tron va lam banh c6 ciu trac cung hon so voi bot thd. Bén
canh d6, do min cua bdt con anh hudng dén mau séc banh.

Bang 2. Sw anh hwéng ctia dé min dén mau sac cua bot.

Kich thuéec (mm) L a b

0,10 86,15+0,06*  -1,14+0,09* 12,35£0,02°
0,20 81,57£0,15°  -0,93+0,02° 12,5340,03°
0,30 78,71£0,24¢  -0,12+0,05¢ 14,08+0,11¢
0,45 62,84+1,12¢  -1,1440,09¢ 15,1840,10¢

Két qua bang 2 cho thiy, c6 sy thay doi mau sic theo do
min ciia bot & muc ¥ nghia p<0,05%. Nhin bang mét thuong
cac d6 min khac nhau cta bot déu co mau tréng nga, nhung
cacgiatriLvab déu cho théy su khac biét. Kich thudce bot
cang 16n thi gia tri L cang giam va b cang tang cho thiy mau
clia bot dam déan vé hudng trang nga dén vang.
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Bang 3. Sw anh hwéng cua ty 1é bot my/bot dau den ndy mam trong cong thirc phdi tron

Ty 1€ bt W (%) SF
my/bot diu W, (%) V, (cm*/g) H (N)
den nay mam Trudc nwong  Sau nwéng Truéc nuwong  Sau nwong  Sau nuwong 30 phut
1:0 16,23£0,12* 4,38+0,12° 15,26£0,12° 1,75+0,09* 3,84£0,11° 4,234£0,07*  4,27£0,13* 42,1249,13%
3:1 15,9740,09° 4,41£0,10° 14,60+0,28° 1,65+0,01* 3,54+0,04° 4,08+£0,01*  4,27£0,10° 41,26£11,09°
1:1 11,54+0,19° 3,42+0,07¢ 12,78+2,53% 1,70+0,02* 3,56+0,02¢ 4,06£0,14®  4,08+0,09° 36,24+2,76°
1:3 9,9610,13¢ 3,67+0,07° 13,35+0,56° 1,56+0,07° 3,500,022 3,9840,10®  4,04+0,11° 32,82+6,78°
0:1 6,63£0,50¢ 3,50+0,12¢ 11,86+0,88¢ 1,54+0,20* 3,56+0,08* 3,71£0,21°  3,95+0,17° 33,69+4,72¢
. nudc, gitr khi tao céu tric banh cang kém. Két qua bang 3

0.45

0.30

—— Trang thdi Mau sac

Hinh 4. Biéu d6 danh gia cam quan cua banh & cac kich thwéc
b6t khac nhau.

Theo hinh 4, két qua danh gia cam quan ctia banh san
xudt tir bot co kich thudce khac nhau cho thdy & kich thude
0,2 mm c6 diém cam quan vé trang thai va mau sic cao
nhét, do d6 kich thude nay duogc chon cho céc thi nghiém
tiép theo.

3.3. Khdo sdt 1y I¢ bot my/bot diu den ndy mam trong
cong thirc phoi tron

Sy thay thé bot my bang bot ddu den nay mam trong
cong thirc banh truyén thong s& din dén su thay dbi vé tinh
chat co 1y cua banh do kha ning giit nude cua khbi bot nhao
va cua banh sau nuéng.

Céc thong sé vé tinh chét co 1y ctia banh ¢ nhiing ty 16
thay thé bot my bang bot dau den nay mam khac nhau dugc
thé hién ¢ bang 3. Ham 4m cuia banh trudc khi nuéng & cac
ty 1é thay thé bot my khac nhau déu cé sy khac biét & mirc
¥ nghia p<0,05%, diéu nay cho thay c6 su khac nhau vé kha
nang hit nudce caa khdi bot nhao & cac cong thire phdi tron
khac nhau. Tuy nhién, ham 4m ciia banh sau nuéng & cac ty
1¢ thay thé 1:1, 1:3 va 0:1 thi khong ¢ su khac biét nhung
khac biét ¢ ty 1& 3:1 so véi dbi chung 1:0. Diéu nay cho
thay kha nang gir nudc cua banh co thay thé bot dau den
nay mam kém hon so véi d6i ching va & ty 1¢ thay thé cao
hon 1:1 thi khong cé sy khac biét & muc y nghia p<0,05%.
Do giam khéi lugng va thé tich riéng ciia banh khong c6
su khac biét ¢ cac ty 16 thay thé khac nhau. Chi s6 SF sau
nudng 30 phit thé hién s 6n dinh v& cdu tric va trang thai
ctia banh, su thay doi nay cang 16n thé hién kha ning gitr
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cho thay, 6 ty 18 thay thé 1:1 chi s6 SF gan nhu khong thay
doi, dleu nay ¢6 y nghia quyét dinh trong viéc dénh gia cam
quan vé& cau triic va trang thai ciia banh trong qué trinh bao
quan. V& do ctng cua banh trong cong thic thay thé ty 16
bot dau den nay mam cang cao thi d¢ cimg cang giam, véi
ham am <5% thi d¢ ctng dugc quyét dinh boi thanh phan
hoa hoc ¢6 ciu triic dai phéan tir trong cong thirc banh nhur
tinh bdt va protein, kha nang tao khung man 6n dinh trong
khéi nhil tvong cua bot nhao thé hién qua kha ning gitr khi
cua lipid va gitr nudc cua tinh bdt cling nhu protein. Otyleé
thay thé 1:1 banh c6 ciu tric mém hon so v&i ddi ching va
6n dinh hon so véi cac ty 1€ con lai.

Bang 4. Sy anh hwéng cua ty 1& bt my/bot dau den nay mam
dén mau cua banh.

Ty 1€ bot my/bot
A a X a b

diu den ndy mam

1:0 73,24+0,09* 3,5240,09* 13,87+0,14*
3:1 72,64+0,16* 3,3340,06* 14,38+0,05*
1:1 65,2610,32° 4,5140,04° 15,36£0,01°
1:3 56,47+0,09¢ 6,5520,03¢ 17,52+0,06°
0:1 55,97+0,28¢ 6,85+0,02¢ 18,96+0,24¢

Két hop voi dir liéu v& mau sic banh & bang 4 va hinh
5 cho thdy, ty 1& thay thé bot my/bot dau den nay mam 3:1
cho mau vang ddc trung cua banh quy, khong khac biét so
v6i d6i chimg (1:0), cac ty 1¢ thay thé cao hon mau ctia banh
chuyén sang vang sdm dén nau, diéu nay do mau cuia bot
dau den nay mam bd sung & ty 18 cao trong cong thie ché
bién. O ty 1¢ thay thé bot my/bdt ddu den ndy mam 1:1 mau
cuia banh sdm hon so véi ddi chung 1:0. Tuy nhién, viéc lya
chon ty 1€ thay thé nay con dya vao két qua dénh gia cam
quan ¢ hinh 6.

1:0 1:1

31 1:3 0:1

Hinh 5. Sw anh hwéng cua ty 1& bot my/bot dau den ndy mam
dén mau cta banh.
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Mau sic

7

Téng thé

Ciu tric

13 ——01
Hinh 6. Biéu dd danh gia cam quan cta banh & cac ty 1é bot
my/bot dau den ndy mam khac nhau.

Két qua danh gia cam quan ¢ hinh 6 cho diém tong thé
vé mau séc, cau tric, mui vi & ty 1€ thay thé 1:1 1a cao nhat,
do d6 ty 1¢ nay duogc chon dé thay thé bot my trong cong
thiic ché bién.

3.4. Khdo sdt ché dg nwéng binh

Nudng 1a cong doan co ¥ nghia quyét dinh dén chat
lugng cam quan cda banh, do doé viéc tim ra mot ché do
nuéng phit hop vira dé ché bién vira dé bao quan va tao gia
tri cam quan tot 1a didu can thiét. Nhing bién ddi vé thanh
phin héa hoc dién ra manh mé trong giai doan niy, cic san
pham tao thanh lam nén gid tri cam quan vé trang thai ciu
trac cling nhu mui vi cia san pham. Ngoai vai tro tao gia tri
cam quan, yéu cau quan trong hon nita 1a ham 4m sau nudng
<5% dat d6 4m bao quan & nhiét do phong. Tinh chét co 1y
ctia banh & cac ché d6 nudng khac nhau thé hién & bang 5.

trong lam banh chin khong déu, dong thoi cac phan tng tao
mau, tao vi dién ra manh mé & bé mat lam banh ¢6 mau nau
sam mui khét, vi déng. Vé su giam khéi luong va thé tich
riéng ctia banh khong c6 su khac biét thong ké ¢ cac ché do

nuong khac nhau.

Vo banh dugc tao thanh sém hay mudn cé anh hudng
tryc tiép dén chat lugng san pham. Néu vo dugc tao thanh
qua sém s& can trd qué trinh truyén nhiét lam cho banh
khong chin déu hodc sy thoat hoi nuéc hay CO, dan dén
chi s6 SF tang hodc c6 thé 1am banh bi v, nit. Chi sb SF
sau nuong 30 phut khong c6 su khéac bi¢t @ mic y nghia
p<0,05% cho thiy ¢ nhiét ¢ nuéng cao 190 va 200°C sau
30 phat sau nudng chi sd ndy giam xudng, didu nay thé
hién sy khong 6n dinh vé cau trac lam banh ctng hon, bé
mat khong bong min hoac ntrt vd do chénh Iéch ap suét hoi
& bén trong va ngoai banh, déng thoi sy hinh hinh thanh
v6 banh sdm gép phan lam giam gia tri cam quan cua san
phim. V& d6 cimg, ¢ nhiét d6 qua cao lam do cung banh
tang 1én do do nhét cia bot nhao ting 1én nhanh chong dan
dén su hd hoa tinh bot s6m va su dong tu protein lam ngung

su nd cua bot banh 1am cho banh quy dac hon va ctiig hon.
Ngoai ra, su thay d6i rd rét nhat trong cong doan nudng
do6 1a sy thay d6i vé mau sic, & cac ché do nudng khac nhau

déu c6 su khac biét vé mau thé hién & bang 6 va hinh 7.

Bang 5. Sw anh hwéng cla nhiét do, thei gian nwéng dén chat lwong banh.

Nhiét dg, SF

L ) W (%) W, (%) V, (em®/g) H (N)
thoi gian nuéng Truwdc nuwong Sau nuwong Sau nwong 30 phut
170°C, 20 phut 4,85+0,14° 10,1140,38¢ 1,92+0,17¢ 4,1340,01° 4,15£0,02¢ 4,18+0,06° 38,5613,22¢
180°C, 17 phut 3,7540,11° 11,60+1,00° 1,96+0,06* 4,131£0,01° 4,1740,01° 4,2610,13* 36,24+2,76°
190°C, 14 phut 3,5740,13° 11,97+2,228 1,99+0,13* 4,1440,01° 4,2740,03° 4,08+0,01° 38,45+2,15°
200°C, 11 phut 3,03+0,09¢ 12,99+1,65° 2,09+0,26° 4,1340,01* 4,29+0,01° 4,10+0,05* 41,26£11,09°

Vé ham am, khi tang nhiét do thi toc d¢ bay hoi nuéc
tang, ham 4m giam ty 1& thuan véi sy ting nhiét. Khi nuéng
& nhiét do qua cao (190 va 200°C) thi toc do thoat am & bé
mit banh quy dién ra nhanh, cac hop chét polymer c6 xu
hudng tap hop lai tao 16p vo cimg bao phii bé mit, cac chat
béo ran chuyén thanh dang l6ng lam cho viéc thong khi co
hoc giam di nhiéu, do d6 ngan can qué trinh thoat 4m bén
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Bang 6. Sy anh hwéng clia nhiét d9, thei gian nwéng dén mau
cuta banh.

Nhiét do,

5 . a b
thoi gian nuéng
170°C, 20 phut 70,25+0,11¢ 3,49+0,03* 19,34+0,01°
180°C, 17 phut 68,1240,12° 5,5610,02° 19,83£0,14°
190°C, 14 phut 63,23+0,44¢ 6,88+0,08° 19,96+0,06¢
200°C, 11 phuat 61,04£0,06¢ 8,47+0,01¢ 20,07+0,05¢




Gia tri L giam dén, b ting dan cho thiy mau banh sdm
dan tir vang dén nau. Dudi tic dung cia nhiét do qua cao
nudce trén bé mit banh bdc hoi manh tai bé mit vé banh
s€ tao thanh 16p mang bao boc bén ngoai, nudc bén trong
banh bi gilr lai, trén bé mat vo banh sdm mau do phan Gng
caramel dién ra manh mé&, dic biét tai nhing vi tri mong nhu
& ria, mép banh co thé bi chay sém, nhung bén trong banh
d6i khi chua chin kip, didu nay lam giam chét lugng ciing
nhu giam gia tri cam quan ctia banh nhu ciu tric banh roi
rac, gion dé bé, bé mat banh bi nut, mui hoi khét va c6 vi
ding.

170°C, 20 phat 180°C, 17 phut

190°C, 14 phut 200°C, 11 phut

Hinh 7. Sw anh hwéng cua nhiét do va thei gian nwéng khac
nhau dén mau cua banh.

Téng thé / % Ml
| /
Trang thai Vi
——1700C. 20 ochit 1800C. 17 ohit
170°C, 20 phat 180°C, 17 phat
190°C, 14 phut 200°C, 11 phuit

Hinh 8. Biéu dé danh gia cam quan cta banh & cac nhiét dé va
thoi gian nwéng khac nhau.

Két qua cam quan hinh 8 cho thay, diém tong thé vé
cAu trac, mui vi dat gia tri cao nhat ¢ nhiét do nuong 180°C
trong 17 phit. Banh nudng & nhiét do nay c6 16p vo mém,
min, mau vang sang, mui thom déc trung v6i ham lugng
protein 13%, lipid 25,1% va GABA 402 mg/kg.

Quy trinh san xudt banh quy bd sung bot dau den nay
mam dugc tién hanh theo hinh 1 véi cac thong sb cia qua
trinh séy hat mam & 70°C trong 6 gio, do min cuia bot 0,2 mm,
ty 1¢ thay thé bot my/bot dau den nady mam trong cong thirc
phéi tron 14 1:1, nhiét d6 nuéng banh 180°C trong 17 phut.

4. Két luan

Bénh quy bo sung bot dau den nay mam ché bién theo
cong thirc bao gém bot my 21%, bot dau den nay mam
21%, duong 25%, bo 10%, shortening 10%, tring 13%. San
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pham c6 chi tiéu chit lugng dat TCVN 5909-1995, trong d6
ham lugng protein, lipid va GABA lan luot 1a 13%, 25,1%
va 402 mg/kg so vdi banh quy truyén thng tuong tng la
7,68%, 31,5% va 0. Két qua phan tich nay cho thay wu diém
clia san pham c6 ham lugng protein cao, lipid thip va dic
biét c6 chira thanh ph%‘”m ¢6 hoat tinh sinh hoc GABA.
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Anh hwdmg cila nhiét do 52 say, van e glo va nong 0 sorbitol lén khd nang tai hydrat hoa
cuia tom Metapenaeus ensis say bang bom nhiét ket hop bire xa hong ngoai
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Tém tit:

Nghién ctru tap trung vé tbi wu héa diéu kién sz'ly tom dat theo m0 hinh thye nghiém da nhan ) bac 1 ciia Box-Wilson dwa trén
ham muyc tiéu ty 1€ tai hydrat hoa. Tom mua tai TP Ca Mau va say bang cong nghé bom nhlet két hop bll’C Xa hong ngoai. Cic chi
tleu cam quan, vat ly (kha nang tai hydrat, tap chit, hoat d9 nwdrc), héa hoc (nito tong s va protein tong so) va vi sinh vat (tong
s6 vi sinh vat hiéu khi, E. coli, Coliforms, Salmonella, V. cholerae, S. aureus) dwgc danh gia trén tom say bang 3 phwong phap
(bom nhiét két hgp bire xa hong ngoai, bom nhiét va niing lwgng mit troi). Thye nghi¢m chi ra phwong trinh Y = 57,08 + 1,92*X
+1,15%X, - 1,05*X, + 0,35*X X, +0,95*X X - 0,625*X X thé hién moi twong quan giira ty | 1¢ tai hydrat héa (Y, %) va cac nhan
th tac dong (nhlet do say Xv vin toe glo X va nong do sorbitol - X), trong do nhiét do say anh hwong lén thoi gian say manh
hon so véi cac yeu to khac. Dleu kién say t01 uu la sorbitol 6,3%, nhlet o siy 57,5°C, toc do gi6 2,1 m/s va thoi gian say la 5,38
gio. Tom dit say ¢ diéu kién toi wu c6 ty I¢ tai hydrat hoa cao nhit (57,88%), thoi gian siy ngan nhit, chit lwgng cim quan va

vé sinh an toan thye phim cao hon so voi siy bang khong khi va siy dwéi mit troi.

Tir khéa: Box-Wilson, bom nhiét, birc xa hdng ngoai, siy, tom dat.

Chi sé phin logi: 2.11

1. Dat van de

Toém dét 1a loai tdm tu nhién co gia tri kinh té cao & Viét
Nam va nhiéu quéc gia trén thé gidi, nhu cau thi truong 16n
nhd chét luong thit cia chung. Theo s6 lidu diéu tra cua
Vién Nghién ciru Hai san (2018) [1], tom dat c6 nhiéu &
cac tinh Tay Nam B¢ nudc ta. CAu truc soi co cta tom dat
mém, diéu nay dé dan dén san pham bi hu hong va mét an
toan vé sinh thyc pham. Vi vdy, ngudi dan da ap dung cong
ngh¢ ché bién tom dit dong lanh, tom dit mot nang va chu
yéu tom dat siy kho. Tom dat duoc wa thich & Viét Nam va
mot s6 nude chau A nhd hwong vi thom ngon va giéu chat
dinh dudng, va la mot trong nhung mat hang xuat khau quan
trong sang Trung Qudc, Han Qubc, Nhat Ban, ASEAN cua
nganh thay san Viét Nam. Hién nay, kho tom dat chu yéu
van duoc siy bang nang lwong mit trdi, sb it dugc sdy bang
cong nghé bom nhiét. Say kho tom dat dudi ning lwong mit
troi da tan dung duoc nguén nang lugng mat troi cho viée
lam kho tom, tuy nhién lai phu thuc nhiéu vao thoi tiét va
moi truong phoi ning, diéu nay dan dén sy bién do6i chat
lwong tom nhanh theo thoi gian sdy, thoi gian bao quan tom
sau sdy ngan, gia tri dinh dudng bi suy giam. Tém sdy bang
cong nghé séy bom nhiét da cai thién duge chét lugng cua
tom kho nhung tac dong nhiét 1a tur bé mit cua tdm, nén su
bién dbi chat luong tom van dién ra bén trong tom trong qué
trinh 1am kho, bé mat tdm dé bi néng va kho hon so vai bén
trong sQi co tom.

“Tac gia lién hé: Email: hoangha.huji@gmail.com
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Mot s6 cac cong bd gan déy trong nude va qudc té cho
thiy, cong nghé sy bom nhiét két hop birc xa hong ngoai
da giup giam thiéu sy bién ddi chét lugng cia thuy san noi
chung [2-5] tdm tuoi sau sdy noi riéng [6-8], khic phuc duoc
nhugc diém cua cac cong nghé sdy bom nhiét hay sdy dudi
mat trdi, thoi gian sy ngin hon, nhiét d6 sdy thap hon so
Vo1 séy bom nhiét boi nhiét dugce sinh ra tir dén héng ngoai.
Tia hong ngoai xuyén qua tom, dong thoi sinh ra nang luong
buc xa hong ngoai tac dong 1én nude trong tom, luc niy
nudce sé dao dong va sinh dong ning, dan dén su va cham va
sinh nhiét. Khi nhiét sinh ra dan dén su phan tach va khuéch
tan nude tir tAm san pham ra bé mat san pham dong déu.
Qua trinh sﬁy s& nhanh hon, su bién ddi xau chét luong san
pham it hon, kha ning tai hydrat héa sau sdy cao hon [9].
Kha ning tai hydrate hoa s& danh gia kha ning pha v& cu
trac thit tdm va bién tinh protein, kha ning tai hydrate cia
thuc pham sdy cang cao, dong nghia cau triic co thit it bj pha
huy va protein co thit it bi bién tinh. Thuc phim sdy c6 kha
ning tai hydrate cao s& gop phan gia ting chit lugng cam
quan va cam vi cua nguoi tiéu dung [10].

Vi céc 1y do néu trén, nghién ctru nay tap trung vao tdi
uu hoa sdy tom dat bang cong nghé say bom nhiét két hop
burc xa hong ngoai va so sanh chat lwong voi sdy bom nhiét
cling nhu sdy bang niang luong mat trdi voi muc tiéu chinh
1a kha ning tai hydrate cta tom say.
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Abstract:

The paper focused on optimising the drying conditions
of shrimps Metapenaeus ensis according to Box-
Wilson’s multi-factor first-order model based on the
objective function of rehydration rate. Shrimp bought
in Ca Mau city and dried by infrared radiation-assisted
heat pump technology. Sensory, physical (rehydration
capacity, impurities, and water activity), chemical (total
nitrogen and total protein), and microbiological (total
aerobic microorganisms, E. coli) parameters, Coliforms,
Salmonella, V. cholerae, and S. aureus) were evaluated on
dried shrimp by 3 methods (infrared radiation-assisted
heat pump, heat pump, and solar energy). Experiments
showed that the equation Y =57.08 + 1.92*X + 1.15%X, -
1.05%X, + 0.35*X X, + 0.95*X X, - 0.625*X X, exhibited
the correlation relationship between rehydration rate
(Y, %) and influencing factors (drying temperature
(X)), wind speed (X,), and sorbitol concentration (X,),
in which drying temperature (X)) affects the drying time
stronger than other factors. Optimal drying conditions
were sorbitol 6.3%, drying temperature (57.5°C),
wind speed (2.1 m/s), and drying time (5.38 hours).
Shrimp dried under optimal conditions has the highest
rehydration rate of 57.88%, the shortest drying time,
and higher sensory quality and food safety and hygiene
than air drying and drying under the sun.

Keywords: Box-Wilson, drying, greasyback shrimp,
infrared radiation, heat pump.

Classification number: 2.11
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2. Vat liéu va phuong phap nghién ciu
2.1. Vat liéu nghién ciru

Toém dat tuoi 6 do 4m ban dau 70% va khdi luong 250-
300 con/kg, duoc mua tai thanh phd TP Ca Mau, tinh Ca
Mau. Tom duoc van chuyén trong thing xp cach nhiét co
da & nhiét d6 dudi 10°C vé phong thi nghiém Truong Dai
hoc Cong nghiép Thuc pham TP H6 Chi Minh trong thoi
gian khong qua 20 gid va duoc rira sach bang nudc mudi
1% trong 5 phut nham loai bo tap chit. Sau do, tom duoc
ngam trong sorbitol 2-12% tuy theo tirng thi nghiém trong
thoi gian 30 phit, muc dich dé tom dat kho co kha nang tai
hydrat hoa (kha ning tai hydrat tro lai trang thai gan glong
ban diu) va gitt mau ty nhién. Tlep theo, tom dugc chan
& 90°C trong thoi gian 15 gidy, dé rdo va sdy bom nhiét
phéi hop burc xa hong ngoai dén d6 4m 24+0,3%. Dung dich
sorbitol tinh khiét do hing Merck (Ptrc) cung cap.

2.2. Thiét bi sdy bom nhiét két hop birc xa hong ngoai

Thiét bi st dung trong nghién ctru 1a ciia Pc (can phan
tich, dung cu do d¢ ém) va cua Truong Pai hoc Cong nghiép
Thyc pham TP HO Chi Minh ché tao (thiét bi chan, thiét bi
sdy bom nhiét phdi hop birc xa hong ngoai) di dugc kiém
dinh. Thiét bi siy bom nhiét phdi hop birc xa hong ngoai
hoat dong theo nguyén Iy: Khong khi 4m dugc quat hut ra
tir budng sdy duoc 1am lanh va tach 4m bang gian lanh, sau
d6 dugc gia nhiét bé'mg gian nong dén nhiét do nhat dinh rdi
thoi qua bé mit nguyén liéu két hop voi gia nhiét nguyén
liéu ning luong phat ra tir cac dén bic xa hong ngoai.
Khong khi duoc tuan hoan. Thiét bi hoat dong véi thong sd
ning sudt 8 kg tom /mé, cong suét cua cac bong dén hong
ngoai 4,2 kW, tu dong diéu chinh nhiét d6 véi sai s6 £0,1°C
va van tbe gi6 voi sai s6 +0,1 m/s. So dd ciu tao thiét bi séy
duogc thé hién ¢ hinh 1.
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Hinh 1. Thiét bi siy bom nhiét két hop birc xa héng ngoai.
1: vé t0 sdy; 2: gia d& nguyén liéu dang lwai; 3: nguyén liéu; 4: dén
hdng ngoai; 5: bd phan phan phébi g|o 6: dan lanh; 7: dan ngung
(dan néng); 8: may nén lanh; 9: van tiét lwu.

2.3. Phwong phap nghién ciru

Bé tri thi nghiém nghién ctru anh huong dong thoi clia
3 yeu t6 vao: nhiét do say Z, (°C), Van tbe gio Z, (m/s) va
nong dg sorbitol Z, (%) va den ty 1€ tai hydrat hoa tom dat
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sau khi sdy Y (%) theo phwong 4n quy hoach thuc nghiém
bac 1 ciia Box-Wilson va ma tran thi nghi¢ém (bang 2) vé6i
mién bién thién (bang 1). S6 luong thi nghiém theo phuong
an nay tinh theo cong thuc sau [11]:

N=2"+N, (1)

trong d6: 2™1a s6 thi nghiém & muc trén va dudi (m 1a s6 yéu
t6 anh huong); N, la s6 thi nghiém ¢ mirc trung tam. S6 yéu
t6 dau vao m bang 3 va sb thi nghiém trung tim N =3, s6
thi nghiém twong tng N=23+3=11 (2). Bién thuc Z,2,,Z,
chuyén sang bién ma khong thir nguyén X, X,, X, theo
cong thic sau:

Lt )
AZ,
AZ, = % 3)

trong do: X: bién ma hod cua yéu t6 thir i (i=1+3); 7,27,
bién thuc cua yéu té thir i & mic trén, mic co so va muc
dudi; AZ: khoang bién thién cia yéu t6 thiri; Z,, Z., Z,, ¢6
gia tri ma hoa -1, 0 va 1. Mién bién thién ctia cac nhan to
tac dong tim diém t6i vu duoc dua vao kinh nghiém nghién
ctru ciia nhom tac gia va két qua cua cac cong bé trude day
[12-14], cu thé muc bién thién, khoang bién thién va gia tri
ma hoa cua cua cac yéu t6 duoc lya chon theo bang 1.
Bang 1. Mirc bién thién, khoang bién thién va bién ma hoa cta
cacyéutd Z.

Cic yéu td anh hwéng

Cac mire Z,("0) Z, (m/s) Z, (%)
Nhiét do Vin toc gio  Nong dp sorbitol
Muc trén (+1) 60 3 12
Mc co s6 (0) 55 2 7
Muc dudi (-1) 50 1
Khodng bién thien AZ, 5 1

~Phuong trinh cua ham muc tiu ty 1¢ tai hydrat héa Y
biéu dién dang bac 1 [15]:

Y= b0+zbi +Z Zbu iX; (4)
i=1 i=l  j=itl
2.4. Phwong phdp xdc dinh mgt sé thong sé ciia qud
trinh sd'y

Nhiét d6 dong khi siy dwoc xac dinh bang thiét bi do
nhiét do dién tir hién sé ma hiéu SGK-MF-904 (Hong
Kong), khoang do -40+200°C, sai $6 0,5°C. Van tdc gi6 duoc
xé4c dinh bang thiét bi do toc do gi6 Testo 405 - V, (Drc).

Do am vt lidu sdy duoc xac dinh bang phuong phap sy
dén khéi lugng khong doi ¢ 105°C. Mirc d6 bién ddi d6 am
trong qua trinh sdy duoc tinh theo cong thirc thuc nghiém
sau [2]:
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W, (%) =100 - [G, x(100 - W )J/G,

trong do: G, G, la khéi lugng cua nguyén liéu trude va sau
khi say (2); W W, la d6 am cua nguyén liéu trudc va sau
khi say (%). Thm glan sy 1a khoang thoi gian thyc hién mot
m¢ sdy dugc tinh tir lac bét dau sdy dén khi san pham dat
d6 kho theo yéu cau cong nghé 20% va duoc xac dinh bang
ddng hd do thoi gian thong dung.

Ty le tai hydrat hoa H  (%): can 20 g (m)) tom dat da
dugc say khé cho vao 250 ml nude cit. Sau 15 phut VOt tom
dat ra, dé rao nudce trong 5 phut va can khdi lwong mau tom
dt da ngdm nudc (m,). Ty 1€ tai hydrat héa ctia tom dat tinh
theo cong thure sau [2]:

H, (%)= (m,-m )/m

Chat lugng cam quan cua tom dat kho duoc danh gia
theo phuong phap cho diém véi thang diém 20 mo phong
theo TCVN 3215-79. Hoi dong danh gia gdbm 7 thanh vién,
bang diém cam quan dugc xdy dung 6 bac theo thang diém
0+5 diém.

Dinh lugng protein va nito tong s theo Tiéu chuan Viét
Nam TCVN 3705:1990.

Xac dinh tong s vi sinh vét hiéu khi (K1/g) theo TCVN
5367:1991; E. coli (CFU/g) theo TCVN 7924-2008;
Coliforms (CFU/g) theo TCVN 4882:2007; Salmonella sp.
(CFU/g) theo TCVN 4829:2005; Vibrio cholerae (CFU/g)
theo TCVN 7905-1:2008; Staphylococcus aureus (CFU/g)
theo TCVN 4830-1:2005.

2.5. Phén tich dii li¢u

MJi nghiém tl}t’rc duoc 12?11\3 lai 3 ‘lﬁn. Phe‘m tich théng
ké, ANOVA va t6i uu hoa bang phan mém Statgraphics
centurion XVI va Excel 2010.

3. Két qua va ban luan
3.1. Téi wu héa siy tom dit

Céc két qua khao sat mién nghién ctru téi wu nong do
sorbitol tir 2 dén 14%, van toc gi6 thay doi trong khoang
1-3 m/s va nhiét d6 say trong khoang 50+60°C cho thiy, khi
tang ndng do sorbitol, kéo dai thoi gian siy, chat luong cam
quan va ty 18 tai hydrat héa cua tom sdy cang cao. Nhung
khi dua dng d6 sorbitol hon 14% thi chét lugng cam quan
va ty 1¢ tai hydrat héa cua tom sy thap hon so voi ndng do
sorbitol 2-12%. Tdc d gio 16n hon 3 m/s, tom sdy c6 ty 1¢
tai hydrat hoa va chét luong cam quan thip hon khi say tom
v6i toe do gié 1-3 m/s. Nhiét do sdy 55°C cho tom kho co
chat luong cam quan va ty 16 tai hydrat dat mirc cao hon so
véi cac nhiét do khac. Vi vay, trong nghién clru nay mién
t6i wru da dugc tién hanh nhu phan bd tri thi nghiém va két
qua cho thiy, ma tran va két qua thi nghiém duoc ghi ¢ bang
2. Gia tri thi nghiém ham ty 18 tai hydrat hoa sdy Y 14 trung
binh cong cua 3 lan thi nghiém ldp lai. Ty I¢ tai hydrat hoa
tom dat say tim diém toi wu dao dong tir 53 dén 61,20%.



Bang 2. Ma tran va két qua thi nghiém theo mé hinh bac 1 cta
Box-Wilson.

Thinghigm Z, Z, Z, X, X2 X, XX, XX, XX, XXX, Y(%)
1 001 2 < -l -+ 4 58,00
2 50 1 12 - -1 1+ 4 o+ 53,30
3 50 3 2 1 - 4+ o+ 58,60
4 5003 12 -+ -l o+ 1 57,00
5 ) S T S R R S L L 53,00
6 60 1 12 1 -1 4 -1 4+ -l 61,20
7 60 3 2 4 4 1 4+ 55,70
8 60 3 121 1 1+ o+ 4+l 59,80
9 5527 00 0 0 0 0 0 58,30
10 552 7 00 0 0 0 0 0 58,28
11 52 7 0 0 0 0 0 0 0 58,30

Sai s6 chudn cuia tit ca cac mau déu nho hon 5% véi mirc
thdng ké c6 ¥ nghia (p<0,05), ddng nghia vai ty 16 tai hydrat
hoa san pham say bi anh huong boi ca 3 yéu té dau vao la
néng do sorbitol, nhiét do séy va van tdc gi6. Trong do,
nhiét do sdy (b,=1,92) c6 tac dong manh nhat dén ty 18 tai
hydrat hoa san pham sdy, tiép dén van toc gié (b,=1,15) va
sau cung la néng dg sorbitol (b,=-1,05) (p<0,05). Nhi¢t do
sdy cang cao, van tdc gio cang cao va ndng do sorbitol ngim
nguyén lidu say cang thap dan dén ty 1¢ tai hydrat hoa cao.
Mb hinh thyc nghiém va mé hinh tién doan déu dua ra két
qua ham béc 1 ¢6 ¥ nghia vé mit thong ké (p<0,05), do d6
giita 1y thuyét va thuc nghiém 1a pht hop va dam bao do tin
cdy trong nghién ctru thyc nghiém. M hinh sdy tuén theo
phuong trinh tuyén tinh bac 1, thoi gian sdy cang dai, chat
lwong cam quan ciia tom dat cang giam, kha ning tai hydrat
hoa ciing giam. ANOVA moé hinh dap tng ciing chi ra mdi
tuong quan chit ché giira cac yéu t6 tic dong da nghién ciru
1én ham muc tiéu Y (R?>0,9).
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Sau khi tinh toan va kiém tra, dam bao su twong thich
cua mo hinh toan véi thuc nghi€ém, mo hinh toan la phuong
trinh hdi quy dang tuyén tinh:

Y = 57,08 + 1,92*X + 1,15*%X - 1,05*X, + 0,35*X X,
+0,95*X, X, - 0,625*X X, %)

Dao ham riéng dbi vi mdi yéu to X va cho bang 0 duoc
hé 3 phuong trinh tuyén tinh voi gia tri tbi wvu dang ma cua
cac yéu td vao X; X, va X, nhu sau:

X, =0,5
X, =0,05 (6)
X, =-0,15

Thay cac gia tri X, X, va X, tir cong thirc (6) vao (5) xac
dinh dugc gia tri toi wu cua ty 18 tai hydrat hoa 1a Y=57,88%.
Chuyén sang gia tri thuc cua cac yéu to X, theo cong thirc:

(7
Thay gia tri X, X, va X, tir cong thirc (6) vao (7), c6 gia
tri tdi vu dang thuc cua cac yéu td vao nhu sau:

Z,=X,AZ,+Z

Z,=0,5%5+50 = 57,5°C )
Z,=-035%1+2=2,1 m/s )
Z,=-0,15%5+7=6,3% (10)

Nhu vy, ché d6 tdi vu sdy tom dat bang phuong phap
sdy phéi hop bom nhiét va bic xa hong ngoai nhu sau:
ndng do sorbitol 6,3%, nhiét d6 khong khi trong budng siy
57,5°C va toc do dong khi séy 2,1 m/s. Ung véi ché do séy
tdi uu, ty 1€ tai hydrat hoa dat gid tri cao nhét Y . =57,88%.
Trén co sd cac thong sb tbi uu, néng d0 sorbitol 6,3%, nhiét
d6 khong khi trong budng sdy 57,5°C va téc do dong khi sdy
2,1 m/s, thi nghiém 1ap lai cho thiy, sai s6 giita tinh toan
va thyc nghiém di v6i cac ham: ty 16 tai hydrat hoa H la
1,001% (nho hon 5%), két qua xac dinh théng sé toi wu qua
trinh say tom dat dam bao do tin ciy (bang 4).

Bang 4. Két qua thi nghiém say lap lai tai cac théng sé t6i wu.

X . L Thi Nhigtdg g Nongd) Thoigian TyIétdi  Chltlrong
Bang 3. ANOVA mé hinh dap rng. nohiem  d0ng khi say @ m/s)gl sorbitol  say hydrat hoa cim quan
SR (70 2 Z,%) (x,h) (H, %) (Q diem)
Hé.ng 56 h 57,08 <0’0001* 2 57,5 2,1 6,3 5,38 57,15 18,36
- 3 57,5 2,1 6,3 538 5721 18,28
A: nhiét d say (X,) b, 1,92 0,0083 Gié tri trung binh 538 512 1832
B: van tdc gi6 (X b 1,15 0,0138 . £ \ 1A . -2
van toe gi6 (X,) > g . Thoi gian say (t, h) va chat lugng cam quan (Q, diém)
C: nong ¢ sorbitol (X;) b, -1,05 0,0152 cua tom dat kho c6 gia trj twong ing 5,38 gio va 18,32 diém,
X, X, b, 035 0,0454 phu hop vé mat cong ngh¢ va thuc tién khi phan tich so sanh
X X, i 0.95 0.0167 trclng. dleuA klf;n (zua V:e;t E\Iam,Acung nliu fac cong b.(: tregn
the gidi vé say tom dat bang cong nghé say bom nhiét két
X, X, b,, 0,625 0,0255
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hop birc xa hong ngoai [6, 8]. Su khac biét vé van toc gid
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s0 voi cong bd trén thé gidi co thé do ham am trong dong
khi, dic tinh nguyén liéu tom dat (chat lugng tom, ving sinh
truong, giai doan tdm duoc khai thac, k¥ thuét khai thac va
bao quan tom dat).

3.2. Chit lwong sin phim tom dit kho

Sau khi tim dwoc diéu kién t6i wu sdy tom dit bing cong
nghé sdy bom nhiét két hop birc xa hong ngoai, tién hanh
danh gia chat luong tom dat kho song hanh véi tom dat
dugc sdy bang khong khi nong va siy dudi mit troi. Chat
lwong san phidm tom dat kho giam dan theo thir ty: sdy bang
bom nhiét phdi hop birc xa hong ngoai, sdy bang khong
khi néng va say dudi mat troi (bang 5). Tom say bang bom
nhiét phdi hop burc xa hdng ngoai co chét lugng tét nhat ca

Bang 5. Diéu kién sy va chat lwong cta san pham tom dét kho.

. Dibu kién sy
A Kk Donvi - . ) K o
Thong so say tinh " Say bom nhiét ket hgp ~ Say bang Sdy dudi
birc xg hong ngogi khdng khi nong mgt troi
Nong dg sorbitol % 63 63 63
Nhit d§ shy T 515 55+70°C 33-36°C
Vin toe gi ms 2l 12m/s
Dyimtmbandiu % 70,00 70,00 70,00
Doimibmsan g g, 2403% 26:03%
khi say
Chi tiéu cim quan Chét lwgng cim quan
L . Mau do cam, sau Mau do hoi nhat hon,
Mau do cam, sau khi Lo B n G
0§ « o khingdmnude ¢ sau khi ngdm nudc ¢o
Mau sic ngim nude ¢o mau do e ) .
& oibne tuoi khi chin ™ khd giong twoi méu nhat hon tuoi
gy Khi chin Khi chin
Mii thom ddc trung Mul Ehom df'lc 1rEmg Mul 1h(fm d?f mn}g -
. P ciatomkho, khong - tom kho truyén thong,
Mui cua sanpham tomkho, .U S P YT
b O mui la, hoi comui  khong co mui la, hoi co
: hoi khet mui hoi khét
Vi Ngot dam Ngot diu ftngot
Tointhin tom kb gy, o a0 Om kb Todn thin i kho
U deu, déo hoi ciing, it deu, dai, cimg, hoi
. déo va mem, be mat [ ~ . Ao
Trang thai B ok bé mat phang, khong i xo, bé mét phang,
phang, khong moc, R PN P
P £ moc, khong lantap  khong moc, khong lan
khong lan tap chat. < X
chat. tap chat.
Chi tiéu vt If Két qui vat Iy
Ty l¢ tai hydrathoa % 57,881,02 50,0241,04 45,7841,07
Lugng tap chit % 0 0 0
Hoat d6 nudc 0,8140,03 0,83£0,03 0,83+0,04
Thoi gian h 538 6,5 16
Chi tiéu hoa hoc Két qua hoa hoe
Nito tong 56 % 8,5340,04 8,5340,04 8,5340,04
Protein tho % 5120,09 510,09 510,09
Chi tiéu vi sinh vit Kt qui vi sinh vat
Tong s vi sinh vt 9 9 l
hidu khi CFUlg  2,0x10 2,5x10 3,3x10
E. coli Kl/g
Coliforms Klg
Samonella Klig
V. cholerae Klig
S. aureus Kl/g

Ghi chu: “-”: khéng phat hién.
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a) Tém dét twoi

b) Tém dét trong thiét c) Tom déat kho
bi say phoi hgp bom

nhiét va birc xa hdng

ngoai

Hinh 2. Qua trinh siy tém dat bing bom nhiét két hgp birc xa héng
ngoai.

vé cam quan, vat 1y, hoa hoc cling nhu vi sinh vat, diéu nay
cling dugc khang dinh trong cac cong bd trude day [6, 8].
D. Yun va cs (2011) [6] chi ra ré’lng, cAu tric vi mo cua soi
co tom dugc lam kho bang tia hong ngoai twong ty nhu mau
tuoi. Tom sdy kho bang tia hong ngoai it co ngot khi say
kho, mau sic tuoi sang hon va kha nang bu nude tét hon cac
san phdm sdy bang cong nghé chi bom nhiét. Tém khé c6
gia tri do va vang cao hon, nhung d§ ddm nhat (L) thép hon
tom tho. Su khac biét dang ké nao vé gid tri protein giira tat
ca cac mau da say kho dd khong tim thay [6, 8].

Vi khuan hiéu khi ctia tom kho trong khong khi dugc lam
nong tang sau khi sy, nhung ty 18 ting thip hon & tom say
bang cong nghé bom nhiét két hop birc xa hdng ngoai. Do
bén cit va do xuyén thau cua tom kho hong ngoai xa tuong
d6i thap hon. Ngoai ra, sy tom bang tia hong ngoai xa tiéu
thu it nang lwong hon so véi sdy bang khong khi nong [7].

Trong nghién cltu nay, tdm dét duoc séy bom nhiét két
hop burc xa hong ngoai c6 chat luong rat tot va dam bao tiéu
chuén vé sinh an toan thuc phém theo quy dinh hién hanh
ctia B Y té, hoan toan co thé trién khai & quy mo cong
nghiép hodc chuyén giao cong nghé cho nguoi dan dé dap
mg nhu cau vé chat luong san pham ngay cang cao ciia
ngudi tiéu dung trong nudc va trén thé gidi (hinh 3). Ngoai
san pham tom, cong nghé siy bom nhiét két hop birc xa
hong ngoai dugc g dung nhiéu trong linh vuc cong nghé
sau thu hoach gop phan dam bao chat lugng san pham c6
ngudn gdc tu nhién.

4. Két luan

Thyc nghiém da thiét 1ap dugc phuong trinh tuyén tinh
Y = 57,08 + 1,92*X + 1,15*X, - 1,05*X, + 0,35*X X, +
0,95*X X, - 0,625*X X, d¢€ bicu dien moi quan h¢ gitra ty
1¢ tai hydrat héa Y véi nhiét do say X, toc do gio X, va
ndng do sorbitol X,, trong d6 nhi¢t do sdy X, la yéu tb co
anh huong 16n nhat dén ty 1€ tai hydrat hoa. Ty 1¢ tai hydrat

n



hoa 57,88% khi gia tri cac yéu to dau vao tuong ing nong
do sorbitol 6,3%, nhiét d6 sdy 57,5°C va toc d6 gio 2,1 m/s.
Tom dat sy ¢ diéu kién toi uru nay ty 18 tai hydrat hoa cao,
thoi gian séy ng'fm, dat chét lugng cam quan, v¢ sinh an toan
thuc phém va ¢6 chét lugong dinh dudng vuot trdi so voi cac
phuong phép sdy bang khong khi néng va phoi nang.
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QUY DINH VE BAI B DANG Til TREN TAP CHi

Yéu cdu chung

Bai bo gUi dang trén Tap chi phai la bai béo nguyén thuy (chua dugc cong bo trude do). Tac gia khong dugc gli dang bai béo trén céc
tap chi khac cho dén khi cé quyét dinh xét duyet clia Ban Bién tap.

Bai bao dai khong qua 10 trang (bao gom céa béang biéu, ghi chd, tai liéu tham khéo va phu luc); font chii: Times New Roman; ¢& chii 13;
khé gidy A4, 18 trén 2 cm, 1& dui 2 cm, 18 trai 3 cm, 1& phai 2 cm.

Bai béo gli qua Hé thong gUi bai truc tuyén tai dia chi https:/b.vjst.yn/index.php/ban_b/about/submissions hodc c6 thé glii truc
ti€p dén Tap chi (Phong 507, s6 113 Tran Duy Hung, phudng Trung Hoa, quan Cau Gidy, Ha Noi, Viét Nam) hodc qua hom thu dién t:
khoahocvacongnghevietnam @most.gov.vn.

Céu triic clia céc loai bai bao khac nhau c6 thé thay déi tly theo loai hinh nghién ctiu va ni dung clia bai bao. Sau day Ia chi tiét cac
thanh phan chinh clia bai béo.
Ténhaibao

- Tén bai béo dudgc viét béng tiéng Viét va tiéng Anh, trén trang dau cla bai bao, in dam, khong gach chan hay viét nghiéng.

- Tén bai béo phai ngén gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao la tén tac gid khong viét chic danh va hoc ham, hoc vi. N&u ¢6 nhiéu tac gi& lam viéc & cac co quan khéc nhau thi
tén tac gia dugc danh s (*2-) & phia trén. D&u hoa thi (') chi tac gia lién hé, dugc viét & cudi trang dAu tién clia bai béo.

Khi liét ké co quan cong tac clia tac gid, cAn néu rd tén cd quan va dia chi cd quan (s6 nha, tén dudng, phudng, quan, thanh phé, quéc
gia) bang tiéng Viét va tiéng Anh.

Tom tat

Tom tat bang tiéng Viét va tiéng Anh (khoang 160-250 tlr). Néu dugc myc dich, phuang phap nghién ctu chinh, két qua nghién cuu va két
luan chli yéu. Tu khoa bang ca tiéng Viét va ti€ng Anh theo thi ty alphabet (it nhét 3 ti khoa). Chi s6 phan loai (theo hudng dan).

1.Datvan d6/Dan nhap/Ma ddu

_ Dinh nghia van dé; tom Iugc van dé nghién clu da dugc cong b trong va ngodi nudc, néu myc tiéu nghién ciu va gidi thich sy la chon
dé tai va myc tiéu nghién ctu dé thay dugc tinh thai sy, tinh khoa hoc va su cén thiét clia van dé nghién ciu.

2.6 tuong/Vat ligu va phuong phap nghién ciu

Dai tugng nghién ctiu can trinh bay tiéu chuén Iya chon, dic diém déi tugng nghién ctu. )

Phuang phap nghién ctu can néu rd cach tiép can nghién ctiu, loai hinh nghién ctu, phuong phép do ludng, cong thtic tinh ¢ mau, phuang
phap x{i Iy s6 lidu, mo ta ki céc kj thuat tién hanh trong nghién cliu; cac quan diém, Iap luén, y kién tranh luan, cac dan ching...

3.Ketqud

Trinh bay ddy dd, khach quan céc két qua thu dugc sau nghién ciu, cac két qua nay phdi phuc vu cho myc tiéu nghién ctiu. Cac s6 liéu
phéi chinh xéac va khdp véi nhau. )

Phan két qua nghién ctiu chi trinh bay céc két qua nghién cuiu clia dé tai, khong gidi thich, so sanh va ban luan.
A4.Ban luan (phan nay c6 thé gop véi phan két qua)

ChU y€u ban luan cac van dé lién quan dén muyc tiéu dé tai.

Nhén xét, danh gia mot céach khach quan céc két qua nghlen cliu, ¢6 so sanh véi céc tac gid khac dé khang dinh hoac phli dinh nhiing hiéu

biét da co, qua d6 néu dugc nhiing diém mdi va déng gép clia dé tai. B

Dy béo hudng nghién cu tiép va kha nang ting dung cac két qua nghién ciu vao thyc tién.
5. Ketluan

Néu két qua nghién ctiu chii y&u clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctiu, dé xuét cac van dé tiép tuc nghién ctu.
L0 CAiM ON (néu co)

Téc gia cdm on céc t6 chiic/ca nhan da tai trg kinh phi hodc hd trg cho nghién ciu.
Phu lue (néu co)

Diéng tai bang sd liéu, thong tin dé hd trg thém cho ndi dung bai bao.
Chii thich v tai ligu tham khdo

Chi thich dugc dénh so theo thii tu xuét hién (2%~ ) va dugc trinh bay ngay 6 cudi trang viét (footnote).

Céc tai liéu tham khao dugdc danh sé theo thi tu xuat hién dé’_chi dan ching dugc trich dan 6 dau trong bai béo. S6 thi ty dugc danh trong
ngoac vu()ng, vi du: [3] v6i mét hoac [2, 5, 7-9] véi nhiéu s6 chi dan.

Luuy:

- DGi véi trich d&n trong bai bao: tai liéu tham khao c6 nhiéu hon mét tac gia chi dé tén tac gia dau tién va cong su, viét tat Ia cs, vi du: T.V.

Nguyen va cs (ndm xuét ban) [thd tu trong danh muyc tai liéu tham khao].

- DGi v6i danh myc tai liéu tham khéo cudi bai: tai liéu tham khéo béng ti€ng Anh, cac tai liéu khong phai tiéng Anh cén dugc dich sang tiéng
Anh va chu thich & cudi cau, vi du: (in Vietnamese), (in French)...

- Tai liéu tham khao 1a cac dudng link can b3 sung ngay truy cap.

Téc gia (Nam xudt ban), “Tén tai liéu dugc trich dan”, Tén ngudn, tap(so) trang/so trang/trang dau-trang cudi (néu o), s6 DOI (néu co),

URL (néu c6), ngay truy cap (ghi ré ngon ngi nao néu khong phai tai liéu béng tiéng Anh).

Téc gia: |3 tac gid/cac téc gia clia tai liéu dugc tham khao, trich dén: ligt ké day dl tén tac gia (chi viét tat dua Ién trudc) vai nhiing tai lieu
tham khéo c6 <3 tac gia; liét ké 3 tac gia dau tién va theo sau la “et al.” khi c6 tii 4 tAc gia trg 1én.

Nam xu&t ban: nam xudt ban cla tai liéu dugc tham khao, trich dan.

Tén tai liéu dugc trich dan: 1a tén bai béo, chudng/phén séch.. (chi viét hoa chii cai ddu, tru tén riéng va sau ddu hai chdm), viét trong
ngoac kép. . ) )

Tén ngué‘n c6 thé 1a tén tap chi, tén sach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc in nghiéng), viét hoa chii cai dau
tién cla moi tii chinh.

Tap(s6): danh cho nguon trich la tap chi, sach hodc cac xuat ban pham khac (phan nay in dam).

Trang/so trang/trang d4u-trang cudi phan anh nai cu trd cla tai liu dugc trich dan trong tai liéu nguén. \

Neq ¢6 22 tai liéu tham khéo do cung tac gid dau tién va cung ndm cong bd, thi cac tai liéu tham khao nay can dugc dénh du a, b.. sau
ném xuét ban (vi dy: 1986a, 1986b...). ) ] ) ) )

NEu c6 mot s6 tai liéu tham khao o cling 1 bai béo dugc trich dan c6 s6 trang khac nhau thi can trich dan thém s6 trang, vi du: A. Amber
(1982, p.39).

Chi tiét vui long xem thém tai: https://b.vjst.vn/index.php/ban_b/quy-dinh-bai-viet.

Céc yéu cau khic
- Bai viét khong dat yéu ciu, Toa soan khong tra lai ban thao.

- Bai viét ch| dugc dang khi phan bién nhan xét vé chat lugng bai bao déng y y cho dang.
- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gém ca phan tém tat) cho Ban Bién tap Tap chi.

Quy dinh nay dp dung tif ndm 2022 tré di.
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Toan hoc va théng ké

Khoa hoc may tinh va thong tin
vatly

Hoéa hoc

Khoa hoc trai dat va méi trudng
Khoa hoc su séng

Khoa hoc nano

Khoa hoc tinh toan

Cac Iinh vic khac cua khoa hoc tu
nhién

Khoa hoc ky thuat va cong nghé

Ky thuat dan dung: ky thuat kién
ky thuadt x@y dung; ky thuét

két cdu va do thi; ky thuat giao

théng van tai; ky thuat thuy Igi; ky

thuat dia chat cong trinh

Ky thuat dién, ky thuat dién tl, ky

thuat thong tin

Ky thuat cg khi, ché tao may

Ky thuat héa hoc

Ky thuat vat liéu va luyén kim

Ky thuat y hoc

Ky thuat méi truéng

Céng nghé sinh hoc cong nghiép

Céng nghé nano

. Ky thuat thuc phdm va dé uéng
. Céac Iinh vyc khac clia khoa hoc
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Khoa hocy - duge

Y hoc co s6

Y hoc lam sang

Y hoc du phong

Dugc hoc
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Lam nghiép
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Céc linh vuc khac cta khoa hoc
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Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t& va x4 hoi
. Théng tin dai chdng va truyén thong

Lich st va khao ¢6 hoc

. Ngbén ngl hoc va van hoc

. Triét hoc, dao dtc va tén giao

. Nghién ctiu vé khu vuc va quéc té
. Cac linh vuc khac cta khoa hoc

xa hoi va nhan van
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Tuwong quan giira chidu rong ngang diu véi tudi u triung cia mot ngd
Sitophilus zeamais (Coleoptera: Curculionidae) va mdt sé dic diém
hinh thai cic pha phit trién ciia chiing.
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Phén Iap va tuyén chon cic chiing vi khuén Lactobacillus sinh gamma
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Nghién ctru giai phap hdi phuc va ting cwong trit lwgng nwéce cho cac
mach 1§ trén dia ban tinh Dién Bién.

Neguyén Huy Vieong, Tran Vian Quang, Bii Lé Khanh, Vii Quéc Céng,
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Nghién ctru dé xuét giai phap IoT linh hoat véi mang truyén thong vé
tuyén va cam bién do lwdng, diéu khién.
Cé Nhu Van, Lé Himg Lan, Tran Ngoc Tii, Lé Hodng Nam

Thiét ké ché tao ddu do nhip nhay sir dung tinh thé CsI(TI) ghép nédi
v6i mang nhan quang silicon.
Nguyén Van Sy, Bang Quang Thiéu, Nguyén Thanh Hing

Anh huéng ctia qua trinh xir Iy héa hoc véi cic tac nhin khac nhau Ién
hinh thai va tinh chit s¢i chudi.
Nguyén Vii Viét Linh

Nghién ciru, thir nghiém danh gia vt liéu chdng chay ding cho nhién
ligu rin hén hop hoat dong tin cdy trong khoang nhiét d¢ -50+50°C.
Tran Hitu Thanh, Nguyén Van Hing, Neuyén Bire Long, Poan Vin Diép

Nghién ciru chirc niing héa bé mit trong sudt cé6 kha ning chdng bing
tuyét: Mot cach tiép cin moi.
Nguyén Thanh Binh

Nghién ciru sy anh hwéng cia ché dd sdy va ham lrong bot tir hat diu
den (Vigna cylindrica) nay mim dé san xuét banh quy giau GABA.
Trdn Thi Ngoc Mai, Hupnh Phirong Quyén, Nguyén Thdi Ngoc Uyén

Anh huéng ciia nhiét do sdy, van tde gié va ndng do sorbitol 1én kha
ning tai hydrat hoa ciia tdm Metapenacus ensis siy bing bom nhiét
két hop birc xa hdng ngoai.
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Lactobacillus strains from traditional fermented foods.

Dai Hung Ngo, Quoc Tuan Tran, Thi Nhat Hang Nguyen, Anh Tuan Huynh,
Thi Kim Thu Vo, Thanh Binh Nguyen, Dai Nghiep Ngo, Thanh Sang Vo

Effective solutions to restore and increase water reserves for springs in
Dien Bien province.

Huy Vuong Nguyen, Van Quang Tran, Le Khanh Bui, Quoc Cong Vu, Tuan
Pham

Research and propose flexible IoT solutions with radio communication
networks and sensors for measurement, control.
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