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Khoa hoc Tu nhién n—

Nghién ctru hinh thai bé mét ciia mang polyaniline
anh hwong dén higu suat cam bién khi NH, ' nhi¢t do phong

Luyén Quéc Vwong"2, Bui Vin Dan', Nguyén Trong Nghia', Hoang ThirHiénLl 4, Hd Truong Giang?,
Tran Trung®, Tran Thanh Binh®, Chu Vin Tuan'

"Truwong Dai hoc Su pham Ky thudt Hung Yén
Truong Cao ding Co dién Ha Ngi
Vién Khoa hoc Vit liéu, Vién Han lam KH&CN Viét Nam
‘Hoc vién KH&CN, Vién Han ldm KH&CN Viét Nam
*Truong Pai hoc Hoa Binh
Trirong Cao ding nghé Cong nghiép Ha Ni

Ngay nhan bai 4/8/2020; ngay chuyén phan bién 7/8/2020; ngay nhan phan bién 14/9/2020; ngay chap nhan dang 1/10/2020

Tom tit:

Trong bai bao nay, cac tac gla trinh bay mot 50 két qua nghién ciru vé cac hinh thai bé mat khac nhau caa mang
polyaniline (PANi) dwgc tong hop tryc tiép trén bé mit vi dién cuc Pt/SiO, bang phuong phap dién héa. Két qua
phan tich ciu tric hinh thai bé mat va thanh phan ho6a hgc ciia mang PAN1 dugc nghlen ciru 1an luwgt bang kinh
hién vi di¢n tir quét (FE-SEM) va phd hong ngoai bién ddi Fourier (FT-IR). San pham thu dwoc véi cac diy nano
¢6 dwong kinh tir 50100 nm, chiéu dai diy vai micoromet phu thudc vao ndng d aniline va diéu kién tong hop.
Cic két qua thu dwge chitng minh ring, cic diy nano PANi 12 nhitng doi twgng diy tiém niing cho phat hién khi

NH, ¢ nhi¢t d) phong.
Tir khéa: cam bién Kkhi, NH,, polyaniline.
Chi s6 phén logi: 1.4

- £ X
Dét van de

Khi NH, dugc str dung trong rt nhiéu linh vyc nhu san
suét phan bon cong nghlep dét may, cong nghiép dau khi,
cong nghiép thuc pham, tng dung cho xur 1y nudc théi...
Tuy vy, NH, lai la mét loai khi doc, c6 thé gay hai tdi suc
khoe cta con ngudi & ndng do rat thip (c¢& 25 ppm), n6 cd
kha ning gay ton thuong manh dén da, mit, duong ho hap,
tham chi gy tr vong néu bi nhiém & ndng do cao. Vi thé,
van d& phat hién va phan tich ndng do khi NH, dé dua ra
canh bao, xtr Iy ¢ cac gioi han nguy hiém khi phat thai ra
moi truong khong khi 14 rat can thiét. Gan day, cam bién do
dan dién dua trén céac oxit kim loai cdu tric nano cho phat
hi¢n nhanh khi NH, nhu ZnO, 7WO3, SnO, dugc quan tdm
nghién cttu do chung cé uu diém: d¢ nhay cao, thoi gian
hdi dép nhanh, nho gon, gia thanh ré [1-3]. Tuy nhién, mot
trong nhitng nhugc diém 16n nhét cua loai cam bién nay 1a
hoat dong & nhiét do cao (dén vai traim d¢), dan dén giam
tinh &n dinh theo thoi gian hoat dong do su thay ddi vé hinh
thai cAu trac hat tinh thé cua vat liéu nhay khi [3, 4]. Vi vay,
viée tim kiém nhitng vat liéu nhay khi thay thé c6 thé hoat
dong ¢ vung nhiét do phong duoc cac nha khoa hoc dac biét
quan tam.

Vat liéu polymer dan nhu polyaniline - PANi hay

“Tac gia lién hé: Email: chuvantuan@utehy.edu.vn
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polypyrrole - PPy dugc quan tdm nghién ctiu cho kha ning
nhay khi tai nhiét d phong. Trong do, PANi cAu trac nano
duoc ché tao va khao sat cho nhay khi NH, [5, 6]. PANi ¢6
thé duogc tong hop bang cac phuong phap khac nhau nhu
héa hoc, vat 1y va dién hoa [6, 7]. Trong do, phwong phap
dién hoa 1a kha don gian dé co thé dat dugc 16p mang PANi
ddng déu ciu triic nano c6 do xbp cao, phit hop cho ché tao
cac linh kién cam bién khac nhau. Hién nay, cac nghién ctru
vé céu trac hinh thai va tinh chit cia mang polymer nhim
giam thoi gian hoi phuc/thoi gia hoi dap khi hoat dong &
nhiét d6 phong van 1a thach thirc d6i voi cac nha khoa hoc.

Trong nghién ctru ndy, cac mang PANi dugc tong hop
truc tiép 1én vi dién cuc Pt/SiO, v6i hinh thai bé mit duoc
khao sat qua thay doi nong d6 monomer aniline va dinh
hudng cho nhay khi NH, ¢ nhiét 4o phong.

Vit liéu va phuong phap nghién cuu

Tong hop cac mang PANI tir sy thay doi ty 1é nong do
mol gitra axit H,SO, va aniline bang phuong phap dién hoa
quét thé vong tuan hoan cyclic voltammentry (CV) trén hé
dién hoa AutoLab PGS302 (Metrohm AutoLab) truc tiép lén
vi dién cuc Pt/SiO,. Cac monomer aniline ¢ bang 1 véi céac
ndng d6 khac nhau (0,1; 0,2; 0,5 va 1 M) duoc lan luot thém
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Research on surface
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film affecting NH, gas sensor
efficiency at room temperature
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Abstract:

In this paper, the authors presented some research
results on the various surface morphologies of
polyaniline (PANi) film, directly synthesised on Pt/SiO,
interdigitated microelectrode area by electrochemical
method. The outcomes of surface morphology and
chemical composition structure analysis of PANi film
were studied by Field-emission scanning electron
microscopy (FE-SEM) and Fourier-transform infrared
(FT-IR), respectively. The PANi film was fabricated with
the nanowires (NWs) form with their diameter from
50100 nm. The length of several micrometers depends
on aniline concentration and synthesis condition. The
obtained consequences demonstrated that the PANi -
NWs are fully potential objects for the detection of NH,
gas at room temperature.

Keywords: gas sensors, NH,, polyaniline.
Classification number: 1.4

TAP CHI

HOA HOC |,
ONG NGHE /It Nam 63(3) 3.2021

vao trong dung dich H,SO, 1 M va tao ra mot thé tich tong
cd 50 ml. Trong thi nghiém nay, thé quét dugc dat tur -200
dén 1000 mV, toc do quét 1a 20 mV/s, sb vong quét 1a 12
vong va cac mau thu duoc duoc dit tén tuong ting véi cac
néng do aniline 1a PA-0,1; PA-0,2; PA-0,5; PA-1 (bang 1).

Bang 1. Thay ddi ndng do ciia monomer aniline va c6 dinh cac thong
s0 dién hoa.

Nong dd Téc dd

Tén miu Nf“)ng gopmol mol quyét Sb vong
CHNH,M  gso, M) (mVis) quyet
PA-01 0,1
PA02 02
i 20 12
PA-05S 05
PA-1 I

Tét ca cac mau thu dugce lai tiép tuc dugc dién hoa mot
lan nira trong dung dich H,SO, 0,05 M nhdm 6n dinh tinh
di¢n hda ciia mang PANi. Sau do, rira bang nudce cat hai lan
va dem séy o nhi¢t do 50°C trong thoi gian 30 phit. Quan
sat thiy cac mang PANi trén bé mit vi dién cuc déu c6 mau
xanh sdm. D¢ xac dinh thanh phan ciu trac, hinh thai bé
mit vat liéu téng hop dugc, chung toi st dung cac phuong
phap phén tich sau: phuong phap kinh hién vi dién tir quét
(FE-SEM), ph6 hdng ngoai bién d6i Fourier (FT-IR) dé xac
dinh dac trung cAu truc dién tir cua vat liéu PANi. Thu thap
va xu ly sb lieu nhay khi dugc thuc hién nho may do dién
tro Keithley 6487 trén phan mém VEE Pro.

Két qua va thao luan
Duwong dic trung cyclic voltammentry (CV)

Pic trung CV cua vat liu PANi dugc téng hop trong
dung dich axit H,SO, trén vi dién cuc Pt/SiO, duoc thé hién
6 hinh 1. Nhém cé@p 6xy hoa khir thir nhat nam trong khoang
tir 0 dén 250 mV vdi dién cuc so sanh 1a Ag/AgCl chi ra qua
trinh khur hoan toan leucoemeraldine sang dang ban 6xy hoa
emeraldine. Nhom cip 6xy hoa khir thir hai xuét hién trong
khoang tir 500 dén 700 mV véi dién cuc so sanh 1a Ag/AgCl
chi ra qua trinh chuyén emeraldine thanh pernigraniline bi
oxy hoa hoan toan. Ngoai ra, nhom cap 6xy hoa khur thir hai
lién quan rat nhiéu dén sy hinh thanh qué trinh proton hoa.
Nhiing két qua trén chi ra ring, cic mang PANi da duoc
téng hop thanh cong thong qua con duong ling dong dién
hoa. Sy thay ddi cuong do dong dién trong qua trinh 6xy
hoa duoc cho 1a sy dong gop cua cac ion tap chat (H' va
SO,*) trong subt qua trinh tong hop. Khi ting thoi gian phan
ung 6xy hoa khtr lam cho cuong do dong dién tang, dan dén
kich thudc cua mang tré nén 16n hon.
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Hinh 1. Pwong cong CV cita miu mang PA-0,1 trong dung dich H,SO,

v6i s6 vong quét 1a 12 vong.

Hinh thdi bé mdt ciia vit liéu PANi qua dnh hién vi
dién tir quét (FE-SEM)

Anh FE-SEM ciia nhitng mau mang PANi duoc tong
hop bing phuong phap dién hoa quét vong CV, khi giam
néng d6 mol cua aniline 1an luot tir 1, 0,5, 0,2 va 0,1 M
trong dung dich H,SO, 1 M véi toc do quét 20 mV/s, sb
vong quét 12, thé quét tir -200 dén 1000 mV ta thu dugc cac
mau PA-1, PA-0,5, PA-0,2 va PA-0,1 tuong tng véi hinh
thai bé mat (hinh 2). Tir nhitng anh FE-SEM phoéng dai thap
ctia mau PA-0,1 (hinh 2G) cho thdy, sy phan b ctia mang
PANI trai déu trén bé mat cua vi dién cuc Pt/ SiO,. Trong khi
d6, anh FE-SEM phong dai thap cta nhitng mau PA-0,2,
PA-0,5, PA-1 lan luot trén cac hinh 2E, C, A chi ra rang sy
phan bd cua mang PANI trén bé mat cta vi dién cuc Pt/ SiO,
khong dong déu va thua dan khi ting nong d¢ aniline trong
dung dich dién hoa. Anh FE-SEM phong dai cao ciia 4 miu
PA-1, PA-0,5, PA-0,2, PA-0,1 dugc quan sat lan luot trén
hinh 2B, D, F, H twong tmg cho thdy r5 mét sy khac nhau
hoan toan vé hinh thai bé mit cia cidc mau. Cu thé 1a mau
PA-1 quan sat dugc ¢6 hinh dang giéng nhu cac cuc san ho
moc trén bé mit vi dién cuc Pt/SiO,, véi cac mam nho nha
0 xung quanh.
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Hinh 2. Anh FE-SEM ciia mang PANi tong hgp dwoc khi thay di
ndng dd mol aniline. | M: miu PA-1 (A, B); 0,5 M: miu PA-0,5 (C, D);
0,2 M: mau PA-0,2 (E, F) va 0,1 M: mau PA-0,1 (G, H).

Trong khi d6, nhitng mam nhu & xung quanh cta mau
PA-0,5 phat trién dai ra va mat do phéan bd clia cac cuc san
ho trén bé mit vi dién cuc Pt/SiO, ciing tang 1én kha nhiéu.
Khi tiép tuc giam ndng d6 monome aniline xubng 0,2 M
(miu PA-0,2), mot su thay doi dang ké khac 1a da xudt hién
céc day véi duong kinh van con kha 16n va chiéu dai ngén.
Khi néng d6 monome aniline giam xudng 0,1 M, cac day
PANi trong mau PA-0,1 phat trién dai ra va duong kinh
giam xudng dang ké. Didu nay co thé giai thich nhu sau: khi
giam ndng d6 monome aniline trong dung dich dién hoa tir 1
M xudng 0,1 M va giit nguyén ndng d6 mol ciia H,SO, 1M
lam cho toc d6 polymer hoa nhanh, dan dén mang PANi thu
duogc x6p va dong déu hon. Nhu vay, cac mang nano PANi
da dugc tong hop thanh coéng bang phuong phap dién hoa,
hinh thai bé mat va su phan bd cua mang trén bé mat vi dién
cuc Pt/SiO, phu thugc rat nhiéu vao ty 1€ néng dd monome
aniline va cac chit trong dung dich dién héa. Trong sb
nhirg mau trén, mau PA-0,1 dugc xem nhu 1a ¢ nhiéu htra
hen trong linh vuc Gmg dung cam bién khi.



s Khoa hoc Tu nhién

Ddc trung cau truc dién tor ciia mang PANi

Cau trac cua mang PANi trén vi dién cuc PUSiO, duge
nghién ctu thong qua pho FT-IR. Hinh 3 1a pho FT-IR cia
mang PANi (mau PA-0,1) trong thang do tir 500 dén 2000
cm’. Dai séng dai co tim nim & vi tri 1652 cm™ dwoc quy
cho 1a nhitng dao dong lién két C=N. Nhiing pic & cac vi
tri co sb song 1599, 1560, 1516, 1491cm™ ddc trung cho
nhitng dao dong lién két C=C. Trong d6, dai song & vi tri
1599 va 1491 cm™! déc trung cho PANi dugc proton hoa
va dugc cho 1a nhitng dao dong kéo cang C=C cua vong
benzen va quinoid [8]. Dao dong kéo cang C-N*"dugc tim
thdy ¢ s6 song 1408 cm™ [9]. Ngoai ra trén phd FT-IR con
cho théy, dao dong kéo dan manh & ) song 1028 cm™! dac
trung cho lién két -NH*- va -NH'= ciing cho thdy su hinh
thanh polaron trong qua trinh di¢n héa mang PANi la chu
yéu, chimg t6 mirc d6 qua trinh 6xy hoa 16n va dan dén mot
lwong 16n mubi emeraldine. Theo qué trinh nay, mot dai
kich thich giita viing dan va ving hoa tri c6 thé hinh thanh,
diéu nay co6 mét vai trd quan trong trong su dan dién cua
mang PANi. Dong thoi, dai hong ngoai tir 1116 cm™' ciing
chi ra qua trinh tong hop proton trong PANi [10]. Trong phd
FT-IR, cac dao dong udn cong bén ngoai mat phing dugc
tim thdy & vi tri 977 cm™. Ngoai ra, sy thay thé ortho & cac
vi tri 1, 2 trong vong benzen & vi tri 743 cm!, cac dao dong
ctia hop chat aryl nitro ¢ vi tri 684 cm.

T T
1652
- N
= 1599
&
<
o 16'x
§ 1560
&}
I\
684
743
1491
T T T
500 1000 1500 2000

Sb séng (cm™)
Hinh 3. Phd FT-IR ciia mang PANi trén vi dién cuc Pt/SiO,.

Khdo sdt tinh chit nhay khi NH, ¢ nhi¢t dp phong ciia
mang PANi

Céc két qua khao sat dic trung nhay khi duge do trén
ndng do khi NH, thay dbi tir 45 dén 350 ppm va do & nhiét
do phong. b6 dap g cua cam bién dd dugc nghién clru
thong qua su thay doi dién tré cuia 16p mang nhay khi tiép
xuc véi khi can phén tich NH, trong méi truong khi mang la
khong khi (N, va O,) va khi chi ¢6 khi mang.
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Do dap ng ctia cam bién dugc tinh toan dua vao cong
thtrc sau:

R as_Rair
S =& W00
R

air

Trong do, R, . la dién tr¢ ctia cam bién trong méi trudng khi
NH,, R 1a dlen tro clia cam bién trong moéi trudng khong
khi.

Trong s6 4 cam bién PA-1, PA-0,5, PA-0,2 va PA-0,1
duogc tong hop bang phuong phap dién hoa quét thé vong
CV khi thay d6i ndng d6 monome aniline tir 1 xudng 0,1 M
twong ung, cac két qua do dac va phan tich cho thiy: cam
bién PA-1 c6 dién tré rat 1on khong do duoc, cam bién PA-
0,5 cting c6 dién tro kha 16n va khong co tinh thuan nghich,
khoéng 6n dinh khi tiép xtic v6i khi NH, do do két qua khong
trinh bay ¢ day ma chi tép trung vao cam blen PA-0,2 va PA-
0,1. Céc ddc trung nhay khi NH, ¢ cac ndng do 45, 90, 180
va 350 ppm ctia cam bién khi PA 0,2 va PA-0,1 duoc trinh
bay ¢ hinh 4. Khi ndng d¢ aniline giam tir 0,2 xudng 0,1 M,
thi dién tré ban dau cua céac mang cam bién PA-0,2 va PA-
0,1 1an luot 12 67487 va 6190 Q, chtmg to tinh dan dién cua
cac mang PANi tang. Hinh 4A, B chi ra di¢n tré dap ting voi
cac ndng do khi NH, theo thoi gian cho thay khi duoc tiép
xtic voi khi NH, trong moi truong khi mang la khong khi
thi dién tré cua hal cam bién déu tiang va dan dat t6i gia tri
bao hoa, sau d6 ngit khi NH, di chi con lai khi mang, quan
sat thy dién tro glam va tr vé trang thai ban dau. Chung to
rang, cac cam bién déu co tinh thuan nghich tét, do dién tro
cla cam bién tang khi co khi NH, chung to vat ligu mang
PANi téng hop dugc dong vai tro nhu mot ban dan loai p khi
tiép xtic voi khi khur NH, v6i déc trung cho dién tur.

Hinh 4C thé hien d6 dap (mg cua cac cam bién PA- 0,2
va PA-0,1 theo ndng do khi NH,. Quan sat thay, khi ndng
dd khi NH, tang tur 45 dén 350 ppm thi d6 dap ung cua cac
cam bién mang PANi déu tang va ting kha tuyen tinh, cu thé
1a cam bién PA-0,2 tang tur 10-22%; cam bién PA-0,1 tang
tir 17-53%. Tuy nhién, d6 dap tmg ctia cam bién PA-0,1 cao
hon so v6i do dap ing ciia cam bién PA-0,2 ¢ ca 4 nf)ng do
khi NH, 1245, 90, 180 va 350 ppm. b6 dap (g cao nhét cua
cam b1en dua trén 16p nhay mang PANi tong hop duoc bang
phuong phap dién hoa quét thé vong CV 13 53% (ciia cam
bién PA-0,1) khi tiép xtic véi 350 ppm khi NH,.

Thoi gian dép ing va thoi gian hdi phuc cua cam bién
PA-0,1 va PA-0,2 khi cho tiép xac v6i khi NH, & cling nong
do 350 ppm da dugc tinh todn tir dudng cong dién tré dap
ung theo thoi gian (hinh 4A, B) va dugc chi ra nhu ¢ hinh
4D. Nhiing tinh toan chi ra ring cam bién PA-0,1 cho thoi
gian dap ung va thoi gian hdi phuc 1an luot 1a 87 va 117
s, nho hon nhiéu so véi thoi gian dap Gng va thoi gian hoi
phuc cua cam bién PA-0,2 tuong Gng 14 282 va 385 .
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Hinh 4. Cac dac tru’ng nhay khi NH, & cac nf‘mg do 453 90,‘ 180 va 350
ppm ciia cac cam bién PA-0,2 va PA-0,1 khi thay doi nong d¢ mol
aniline 0,2 va 0,1 M, tuong ung. (A, B) Dién tro do dap ung theo thoi
gian & cic ndng do khi NH,; (C) D¢ dép tmg theo nong do khi NH,; (D)
Thoi glan dap tmg va thoi gian hdi phuc clia cac cam bién PA-0,1 va PA-
0,2 khi tiép xuc véi khi NH, ¢ cung ndng do 350 ppm.

Mot co ché cho cam bién nhay khi NH, cua cic mang
PANI c6 thé duoc hiéu nhu sau: khi cho cam bién mang
PANI tiép xuc véi khi NH, thi mang PANi s¢ hap thu cac
phan tir khi ¢ trén bé mat sau d6 nhing phén tr nay s&
khuyéch tan vao bén trong. Hon nita, v6i dic tinh X0p va
duong kinh nho ciing cho phép cac phan tir khi khuyéch
tan vao va ra toan bd khdi mang day nano mot cach nhanh
chong. Mang PANi la mot polymer dan loai p va NH, dugc
biét dén 1a mot khi khir. Vi vay, co ché dap tng va cor ché
héi phuc clia mang PANI v61 viée phat hién khi NH, c6 thé
dugc giai thich bang sy hip thu va giai phong proton [11].
Cap dién tir ty do cua nguyén tr N trong phan tir NH, c6 thé
két hop véi quy dao dién tur tu do cua proton pha tap Diéu
nay dan dén sy hdp thu ciia nguyén tir N trong PANi, gy ra
su gidm cac polaron va do do lam tang dién tré cia mang
PANi. Co ché nhay khi ciia cam bién mang PANi véi khi
NH, c6 thé dugc biéu dién bang so d hinh 5.

n ﬂmg i
{Q@O@&

NH, NH,

»/+

Hinh 5. So' @ minh hoa co ché twong tic ciia mang PANi (PANi-ES)
véi khi NH,.

Nhirng két qua & trén ching t6 rang, cam bién PA-0,1 véi
hinh thai 1a cac day nano véi duong kinh nho trong khoang
tir 50 dén 100 nm va 6 chiéu dai t6i hang trim micro mét 1a
pht hop cho higu suit cam bién dé phat hién khi NH,. biéu
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dang ndi 1a cac cam bién dua trén mang PANi déu van hanh
0 nhi¢t do phong.

Két luan

Nghién ctru da tong hop dugce vat liéu PANi bang phuong
phap di¢n hoa, hinh thai bé mat cua vat liéu PANi phu thude
vao nong do anilin va diéu kién tong hop. Bén canh do,
nhom nghién ctru da sir dung vat liéu PANi dé khao sat tinh
chat nhay khi NH, ¢ nhiét d6 phong. Cam bién khi sir dung
mang PANi ¢ nong d6 350 ppm khi NH, cho d6 nhay 53%,
thoi gian dap ing va thoi gian hoi phuc 1an luotla 87 va 117
s. Vat lidu nano polyaniline nhém nghién ciru da tong hop
thanh cong rat phu hop cho viée ché tao cam bién khi hoat
dong ¢ nhiét do phong v6i hiéu suat cao, img dung trong cac
thiét bi quan tric moi truong khong khi.
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Nghién ciru kha ning hap phu cic ion kim loai Co¥, Zn*, Ni**, Pb**
ctia vat liéu copolyme diéu ché bang ky thuat ghép birc xa yCo®
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Tém tit:

Copolyme (PVA-g—AA) c6 ty 1€ PVA (Polyvinyl alcohol) va AA (Acid acrylic) khac nhau theo Kkhéi lwgng (w/w) duge
diéu ché bang phan @ng ghép birc xa gamma Co-60. Cac yeu t6 anh hwéng téi ham lwgng gel tao thanh da duwoc khao
sat. 0 liéu chiéu xa 20 kGy, luwgng gel tao thanh dat 92,39% véi d truong nuée khoang 905%. Céac dic trung tinh chit
va clu tric cia vat liéu da dwoe xac dinh bang pho hong ngoai chuyen ddi chudi Fourier (FTIR) va phan tich nhiét
quét vi sai (DSC). Hinh thai bé mit trudc va sau khi ghép mach birc xa duwge xac dinh bing kinh hién vi dién tir quét
(SEM). Cic yéu to anh hwéng dén sy hiap phu kim loai nhw pH, thoi gian hip phu va nong dd cac ion kim loai sir dung
ban diu ciing da dwgc nghién ciru. Két qua cho thiy, lwrong hip phu cuc dai ciia vét liéu sau 240 phit ¢ pH=5 déi véi
Pb*, Zn?*, Co** va Ni*'lan lwot 12 178, 161, 117 va 110 mg/g.

Tir khoa: copolyme, ghép birc xa, PVA-g-AA.
Chi 56 phdn logi: 1.4

- £ A
Dat van de

Ngay nay, di cung vdi su phat trién cua cac nganh cong
nghiép 1a sy 6 nhiém mai truong dat va nude do cac kim loai
nang dugc thai ra thong qua cac hoat dong san xuét hay sinh
hoat ctia con nguoi, lam anh hudng nghiém trong téi strc
khoe con ngudi va hé sinh thai. Trong co thé, chung khong
bi chuyén hoa, ma duoc chuyén tor b phan nay sang bd
phan khac, bi dio thai qua duong bai tiét va tich tu lai trong
mot sd co quan véi ham lugng ting dan theo thoi gian tiép
xtc. Céc ion kim loai Zn, Co, Ni, Pb c6 d6 hoa tan trong moi
truong rat 1on, khi c6 mat trong co thé & ndng do cao nhirng
ion nay chuyén hoa va gy hai cho stc khoe con nguoi
nhu: ton thuong noi tang, ton thuong hé than kinh, ung thu
va tham chi co thé tir vong [1]. Do d6, vn dé loai bo cac
ion kim loai nang tir nudc thai sinh hoat va nudc thai cong
nghiép da tré thanh van d& cap thiét. C6 nhiéu phuong phap
duogc ap dung nhdm tach cac ion kim loai nang ra khoi moi
truong nude nhu: phuong phap hap phu, phuong phép trao
d6i ion, phuong phap két tia... Trong d6, phuong phap hap
phu duoc ap dung rong rdi va cho két qua rt kha thi boi vi
hiéu qua cao, chi phi thap, d& dang thu gom xtr ly. Gan day,
viéc sir dung cac hydrogel, copolyme dé hip phu cac ion
kim loai da dugc nghién ctru va ung dung rong rai vi cac vt
liéu hydrogel chi truong ma khong tan trong nudc. Ngoai
ra, cac vat liu nay thuong chira cac nhom chire ua nuée
khac nhau nhu (COOH, OH, NH,) trong cAu triic mang nén
dé dang hap phu dugc cac ion klm loai c6 trong nudc thai

[2,3].
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Hydrogel c6 thé dugc didu ché bing phuong phap vat
ly, héa hoc nhung phuong phap su dung buc gamma Co-
60 dé ghép khau mach tao mang ludi khong gian 3 chidu
dugc cho 1a hi¢u qua nhéat do c6 tinh vu viét sau: tbe do phan
g nhanh, c¢6 thé kiém soat tc do phan g, va dic biét
khong can st dung chat xtic tic nén san pham thu duoc co
do sach cao [4-6]. Bai bao trinh bay két qua nghién ctru vé
anh huong ciia cac thong sd gia cong dén ham luong gel, do
truong nudc va kha nang hip phu cac ion kim loai ctia vat
lidu copolyme dugc diéu ché bang ky thuat chiéu xa gamma
Co-60 tir Polyvinyl alcohol va Acid acrylic (PVA-g-AA).

Phucng phap nghién ciu
Diéu ché copolyme bang kj thudt ghép birc xa

Copolyme PVA-g-AA dugc tong hop bang phan tng
trang hop gbc tu do dudi tac dung cta birc xa gamma Co-
60. Hoa tan 10 g PVA trong 90 ml nudc cit, khuay déu bang
méy khudy co véi toe do 250 vong/phit, & nhiét do 80°C.
Dung dich duoc khudy lién tuc trong 5 gio, sau d6 1am nguoi
dén nhiét do phong, tiép theo thém tir tir mot luong AA vio
dé dat cac ty 16 PVA:AA (w/w) 1a 1:1; 1:2 va 1:3. Khudy
déu bang may khudy co véi téc do 500 vong/phit trong 60
phit. Hon hop sau khi khudy dugc chia nho vao cac tai PE,
sau do chiéu xa trén thiét bi chiéu xa Gamma Chamber 5000
& khoang liéu xa 0-25 kGy. Mau sau khi chiéu xa duoc siy
kho & 40°C dén khoi lugng khong doi va xac dinh cac dic
trung tinh chat.
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Abstract:

Copolymer hydrogel (PVA-g-AA) having varied PVA
(Polyvinyl alcohol) and AA (Acrylic acid) content is
prepared by gamma induced radiation polymerization.
The parameters affecting the gel fraction yield have been
studied. The gel fraction and the swelling property are
found to be 92.39 and 905% respectively at an absorbed
dose of 20 kGy. Structural and property characteristics
were determined by Fourier Transform Infrared (FTIR)
spectrometer and Differential Scanning Calorimetry
(DSC). The surface morphology of PVA and copolymer has
been studied with Scanning Electron Microscope (SEM).
The factors affecting the metal uptake such as pH, time,
and initial feed metal concentration were investigated. It
is found that at pH 5 and after 240 minutes the maximum
adsorption amount are 178, 161, 117, and 110 mg/g for
Pb*, Zn**, Co*", and Ni* respectively.

Keywords: copolymer, PVA-g-AA, radiation polymerization.
Classification number: 1.4

Xdc dinh cdc dic trung tinh chit ciia copolyme

Ham lwong gel tao thanh: cac miu copolyme kho dugc
ngam nudc cit trong 12 gid & 80°C, Iy ra va rira bang nudc
noéng dé loai bo phan hoa tan, sau d6 siy kho dén khéi lugng
khong ddi & nhiét d6 40°C. Ham luong gel tao thanh dugc
tinh toan theo cong thic sau:
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Gel (%) =24 100 (1
Trong do, W g va W, lan luot 1a cac khdi mau kho sau va
trude khi chiét.

Tinh sach copolyme: cac mau copolyme kho dugc ngam
nude cat trong 12 gid 6 80°C, lay ra varua bang nudc nong
dé loai bo phan hoa tan, sau d6 sy kho dén khdi luong
khong d6i ¢ nhiét do 40°C. Miu sau khi sy kho dugc
nghién nho, bao quan trong cac tii PE. Cac mau copolyme
sau khi tinh sach s€ dugc su dung dé kiém tra cac dic trung
tinh chat.

Pé trirong nuée bio hoa (TNBH): duoc xac dinh bang
phuong phap Tea Bag: cén 1 lugng copolyme da tinh sach
M, cho vao thi vai khong thdm nude c6 khoi luong 1a M,
sau d6 ngdm truong trong nude 24h. Tiép do, dé rao nuoc
hodc thdm nudc bang gidy thim cho t6i khi khong con thay
nude nho giot va can khdi lugng (M,). Thi nghiém Iap lai 3
1an, 1y két qua trung binh. Do TNBH cua vat liéu dugc tinh
theo cong thure:

TNBH(%) = 22,100 (2)
1
Khio sdt kha ning hdp phu cdc ion kim logi ciia
copolyme

Can 0,1 g copolyme kho da tinh sach cho vao binh tam
gidc ¢6 chira 100 ml dung dich Pb*" ndng do 200 mg/l.
Khudy trén may khudy tir v6i tbe d6 250 vong/phut trong
150 phut. Dung dich sau d6 dem di loc va xac dinh néng do
Pb* con lai trong dung dich bang phuong phap do phd hép
thu nguyén tir AAS. Tién hanh thi nghiém tuong tu v6i cac
ion Co*", Ni*" va Zn*".

Khao sat anh huong cua pH dén kha nang hd'p phu
cdc ion kim logi ciia copolyme

Can 0,1 g copolyme khé da tinh sach cho vao binh tam
giac c6 chira 100 ml dung dich Pb*" ndng d6 200 mg/l.
Khudy trén may khudy tir voi toc d6 250 vong/phut, chinh
pH dung dich ndm trong khoang 2-6, tiép tuc khudy trong
trong 150 phut. Dung dich sau do dem di loc va xac dinh
ndng do Pb** con lai trong dung dich biang phuong phap do
pho hap thy nguyén tir AAS. Tién hanh thi nghiém tuong tu
véi cac ion Co**, Ni** va Zn**. Céc dung dich HNO, 0,1 M;
0,01 M va NaOH 0,1 M; 0,01 M dugc ding dé higu chlnh pH.

Xdc dinh dung lwong hip phu cdc ion kim logi ciia
copolyme

Can 0,1 g copolyme rdi lan lugt cho vao binh tam giac
250 ml chira 100 ml dung dich ion Pb** ndng do 200 mg/l,
khudy ¢ téc do 250 vong/phit, thoi gian khudy lan luot 1a
30, 60, 90, 120, 150, 180 va 240 phat. Dung dich sau khi
khudy duoc loc va xac dinh dung lwong hap phy ion kim
loai ciia copolyme bang phwong phap AAS trén may quang
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phd hap thy nguyén tir Shmadzu A4-6800 (Nhat Ban).
Hiéu sudt hdp phu dwoc tinh theo cong thire:

HY% = x 100 (3)

Co—Ce
c
Trong do, C | 1a ndng d6 kim loai ban du trong dung dich
(mg/l), C, 1 ndng d6 ion kim loai con lai trong dung dich

(mg/h).
Dung lirong hdp phu diege tinh theo cong thirc:

_ (Co=Ce)V 4

€ w
Trong do, q, 12 luong ion kim loai bi hép phu (mg/g), C, la
nong do kim loai ban dau trong dung dich (mg/l), C. la nong
d6 ion kim loai con lai trong dung dich (mg/l), W 14 khéi
luong chét hap phu da dung (g), V thé tich dung dich (1).

Mo hinh hd'p phu dtfng nhiét Langmuir

Irving Langmuir da xay dung mo hinh hap phu véi cac
gia thiét sau [7]:su hap phu xay ra tai cac vi tri xac dinh trén
bé mit cua chét hap phuy; tat ca cac vi tri hap phu trén bé mat
vat liéu hap phu déu gidng nhau; bé mit ciia chat hap phu
dugc pht mot 16p don phan tir chit bi hip phu; khong co su
tuong tac giita cac phan tir chit bi hip phu trén bé mat chat
hap phu. Khi d6, trong hé 16ng - rin, phwong trinh Langmuir
co dang:

q,-K, .C,

S — 5
I+K, .C, ®)

q. =

Dang tuyén tinh phuong trinh hip phu dang nhiét
Langmuir:

(6)

Trong do, q, (mg/g) 1a do hap phu dugc tinh bang luong
chét tan bi hép phu boi mot don vi khéi luong chét hép phu
& trang thai can bang, K la hang s6 hap phu Langmuir, C,
(mg/l) la nong d¢ cua chat tan trong pha long ¢ trang thai
can bang, q, (mg/g) la luong chat bi hap phu cuc dai trén
mot don vi khéi luong chat bi hap phu.

Xir Iy 56 liéu
Sé liéu duoc xir Iy bang phan mém SPSS 16.0. Str dung

phan tich phuong sai mot yéu t6 véi muc tin cdy 1a 95%
(p<0,05).

Keét qua va thao luan

Anh hwong ciia lidu xq téi ham lwong gel tao thanh va
do trwong nuwdc ciia copolyme

Anh huong cua liéu xa dén ham lugng gel tao thanh véi
cac ty 1€ PVA/AA khac nhau dugc dugc trinh bay ¢ hinh 1.
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Hinh 1. Anh huéng cia lidu xa t6i ham lugng gel tao thanh.

Két qua khao sat cho thay, lidu chiéu xa c6 anh hudng rat
16n dén ham lugng gel tao thanh. Ham lugng gel tao thanh
tang theo liéu xa va ham luong AA sir dung. Diéu nay c6 thé
gii thich ring, monome AA chira lién két d6i C=C khong
bido hoa, dudi tac dung cua birc xa s& hinh thanh gbc tu do

-[CH,-CH-COOH] - va cac gbe tu do nay s& lién két vao
mach chinh ciia PVA tao cac lién két ngang, tir d6 gel duoc
hinh thanh. Ngoai ra, khi liéu xa cang cao thi mirc d9 hinh
thanh lién két ngang trong phén tir copolyme cang nhiéu, do
dé murc dg hinh thanh gel 16n hon. Tuy nhién, khi & khodng
lidu xa trén 20 kGy muc d¢ hinh thanh gel bdo hoa va co
dau hiéu suy giam. Nguyén nhén c6 thé duoc 1y giai la: khi
& khoang liéu xa 0-20 kGy qua trinh khau mach btrc xa dién
ra va ham luong gel tao thanh bat d4u ting. Nhung & khoang
lidu xa 20-25 kGy qué trinh khau mach birc xa va cit mach
btrc xa copolyme xay ra dong thdi voi mirc do khac nhau
dan dén ham luong gel tao thanh bi han ché va co thé suy
giam. Cu thé, trong khoang lidu xa tir 5-20 kGy ham lugng
gel tao thanh tang dan, dat 92,39% tai liéu xa 20 kGy ddi
véi mau copolyme co ty 1é¢ PVA/AA 1a 1:3 (w/w), khi ting
lidu xa 1én 25 kGy ham lugng gel tao thanh suy giam chi
dat 91,61%.

Anh huong cua liéu xa dén do truong nudc cua vat licu
copolyme ty 1¢ PVA/AA 1a 1:3 (w/w) theo thoi gian dugc
trinh bay ¢ hinh 2.
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Hinh 2. Anh huéng cia liéu xa dén dd trwong nuéc ciia copolyme
theo thoi gian.



Két qua khao sat cho thiy, do truong nudc ciia vat liéu
copolyme tang theo thoi gian va dat trang thai bao hoa sau
360 phat. Cac nghién ctru ciing chi ra rang, d TNBH ty 1¢
nghich véi lidu chiéu xa, nghia 12 khi ting dan liéu xa 1én thi
d6 truong nudce cua vat liéu copolyme giam trong cung mot
diéu kién. Cu thé, 40 TNBH cua vat liéu copolyme chiéu xa
5;10; 15; 20 va 25 kGy lan lugt 1a 1315; 1208; 1124; 905 va
889%. Diéu nay cho théy, khi chiéu xa & liéu xa cao mirc dd
khau mach cang 16n va 1am han ché kha ning truong nuéc
cua vat liéu.

Cic dic trung tinh chit ciia copolyme

Phé hong ngogi: phd hong ngoai IR ciia PVA va PVA-g-
AA cho két qua & hinh 3. Trén phé hdng ngoai cia PVA (hinh
3A) ¢6 dinh hap thu ¢ 3295 cm'! dic trung cho dao dong ciia
nhém O-H va dinh hép thu tai 2940 cm™! dac trung cho dao
dong ctia nhom C-H, dinh hap thu ¢ 1718 cm™! dic trung cho
dao dong cua nhom C=O0 trong phan tir cua PVA. Ngoai ra,
cac dinh hap thy tir 1324-1425 cm' déc trung cho dao dong
bién dang ctia nhom -CH,, cac dinh hap thy 1139 va 1085
cm dac trung cho dao dong ctia C-C va C-0, dinh hép thy
tir 906-1085 cm™! dac trung cho dao dong ctia nhém C-O-C.
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Hinh 3. Phd hong ngoai ciia PVA (A) va PAA-g-AA (B).

Trén phd hong ngoai cia PVA-g-AA (hinh 3B) cho thy,
¢6 sy chong chéo ctia dao dong O-H trong nhém caboxylic
v6i1 nhom alcohol O-H cua phan tor PVA va mot dao dong
rit manh tai 1703 cm’! tuong trung cho dao dong C=0O cua
nhém caboxylic c6 trong mach PVA. Ngoai ra, dao dong
kéo CO ctia PVA ¢ 1718 cm da chuyén dich vé 1703 cm™,
va cuong do ciia no tang 1én cho thay cac twong tac lién két
hydro cia PVA di duoc thay thé bang tuong tac lién két
hydro giita PVA va AA. Két qua khao sét ciing cho thay,
dao dong kéo dai C-O ¢ 1085 cm™! duge giam nhe va dich
vé 1074 cm va dao dong ciia C-C tang 1én dich chuyén
lén 1162 cm. Pidu nay la do phan tng ester hoa giira cac
nhom acid cacboxylic trong phan tir polyacrylic acid va
nhom hydroxyl trong phan tir PVA.
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NHIET DO, Oc
Hinh 4. Gian dd nhiét ciia PVA (A) va PAA-g-AA (B).

Phan tich nhiét vi sai DSC: trén gian d0 nhiét ¢ hinh 4
cho thay, nhi¢t do nong chay T va nhi¢t do chuyén thuy
tinh thé T, cia PVA (A) va PVA- -g-AA (B) c6 sy thay doi
rd rang. Vi miu PVA (hinh 4A) T_ ¢ nhiét do 102°C déc
trung nhiét d6 chuyén pha thuy finh va T_la 165°C dic
trung cho nhiét do nong chay ciia PVA. O gian d6 nhiét ciia
PVA-g-AA (hinh 4B), ngoai T ¢ nhiét do 109,43°C dédc
trung nhiét 6 chuyén pha thiry tinh va sw mat nude hap thy
cua vat li¢u ghép con c6 mot T ¢ nhi¢t do 268,20°C cho
thay su pha huy cac lién két chéo trong phan tir copolyme,
diéu nay ciing phii hgp véi nghién ciru ciia Raju va cong sur
(2007) [8].

Anh SEM ciia PVA va PVA-g-AA: két qua chup anh SEM
ctia PVA & hinh 5 cho thdy PVA c6 bé mat kha bang phiang
va don gian. Tuy nhién, sau khi tién hanh ghép AA bang k¥
thuat birc xa 1én phan tir PVA ¢ hinh 6 cho thay, bé mit ciia
vat liéu ghep | rat gb ghé va phirc tap. Ngoai ra, trén bé mit
¢6 rat nhiéu 16 mao quan nho, diéu nay cho thiy AA da duoc
ghép 1én PVA va polyme ghép biic xa rat thich hop lam vat
liéu hap phu.

[ —
100um

S-4800 10.0kV 7.5mm x500 SE(M)

Hinh 5. Anh SEM ciia PVA.
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N

5-4800 10.0kY 7.8mm x500 SE(M)

Hinh 6. Anh SEM ciia PVA-g-AA.

Kha ndng hip phu cdc ion kim logi ciia vt liéu
copolyme

Kha nang hdp phu ion kim loai cua copolyme o cac liéu
chiéu xa khac nhau: kha nang hap phu cac ion kim loai Pb*;
Ni**; Zn*"vaCo*'nong d9 200 ppm ctia copolyme chicu xa véi
cac licu xa khac nhau trong 150 phut dugc trinh bay & hinh 7.

80
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Hinh 7. Kha niing hap phu ion kim loai ciia copolyme.

Céc két qua nghién ciru cho thiy khi liéu xa tang dan thi
hiéu suit hép phu céac ion kim loai cta vat liéu copolyme
tang. Két qua nghién ctru ciing cho thdy, copolyme chiéu xa
& liéu xa 20 kGy c6 hiéu suat hip phu cao nhat ddi véi cac
jon kim loai Pb?*; Zn?"; Co** va Ni?* 1an luot 1a 61,56; 58,08;
36,08 va 31,95%. Mit khac, copolyme chiéu xa o liéu xa 25
kGy cho hiéu suit hap phu thap hon, c6 thé & liéu xa cao
hon 20 kGy da xdy ra qué trinh cit mach lam dut giy cac
lién két cua cac nhom chirc. Vi vdy, hiéu sudt hap phu cia
vat liéu giam dan.

Anh hudng cua thoi gian va pH dén kha nang hdp phu
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cua vt li¢u: anh huong cua thoi gian dén kha nang hap phu
cac ion kim loai cua vt liéu copolyme duogc chi ra ¢ hinh 8.
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Hinh 8. Anh huéng ciia thoi gian dén kha ning hip phu cia vt liéu.

Céc két qua nghién ciru cho thay hiéu suét hap phu cua
vat li€u tang theo thoi gian va dat trang thai bao hoa ¢ 240
phat. Cu thé, hiéu suat hdp phu cac ion kim loai sau 240
phut ctia copolyme twong Gng vGi cac ion kim loai Pb*';
Zn2*; Co va Ni2* 1an luot 12 61,50; 57,94; 36,13 va 31,77%.

Anh huéng ctua pH dén kha niang hip phu cua vat liéu
trong khoang pH 2-6 duogc trinh bay ¢ hinh 9.
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Hinh 9. Anh huéng ciia pH dén khi ning hip phu ciia vat lidu.

Két qua khao sat cho thay, hiéu suit hdp phu cac ion
kim loai cua vat li¢u ¢ cac moi truong pH khac nhau khong
¢6 quy luat nhat dinh. Cuy thé, khi pH ting trong khoang tir
2-5 thi hiéu suét hép phu céc ion kim lai tdng, nhung khi
tiép tuc taing pH=6 thi hiéu suét hap phu ctia copolyme lai
giam. Nhu vay, khi pH thap thi lam gia ting ion H' trén
bé mit chét hap phu, diéu nay gy nén tuong tac tinh dién
manh giita bé mat chat hip phu tich dién dwong lam can tré
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su twong tac tinh dién gira cdc nhém chire trong phan tir
copolyme véi cac ion kim loai ton tai dudi dang Pb*"; Zn?";
Co*" va Ni?*. Nguoc lai, khi pH>6 thi c6 su canh tranh hép
phu giita ion OH- dién ra & bé mat chat hip phu va trong
dung moi, lam giam kha niang hap phu cta copolyme.

Dung lwgng hép phu ciia copolyme

Trén co s& cac diéu kién thoi gian, pH tdi wu da tim
dugc, tién hanh qué trinh hap phu véi nong do Pb**; Zn?*
Co?* va Ni** ban dau khac nhau. Céc dit liéu hap phu duoc
phan tich theo mé hinh déng nhiét hip phu Langmuir. Dang
tuyén tinh ciia phuong trinh Langmuir dugc biéu dién trén
hinh 10.

7
6 [ y=0,0062x+0,6339
R>=0,9812
y =0,0085x + 0,7664
51 R?=0,9872
o | ¥y=0.0091x+ 14651 ©
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Hinh 10. Dang tuyén tinh ciia phuong trinh Langmuir déi véi cac ion
kim loai.

Két qua nghién ctru cho thay, mo hinh hip phu ding nhiét
Langmuir m6 ta kha chinh xac sy hap phu cua Pb*"; Zn?";
Co?" va Ni 1én vat liéu copolyme. Dung luong hap phu cuc
dai q_cua copolyme d6i voi Pb*; Zn**; Co** va Ni2' lan
luot 12 178,57; 161,29; 117,64 va 109,89 mg/g. Nang lugng
lién két b (Kq,,) trong truong hop nay la: Pb**=0,4668;
Zn*=0,6339; Co*=0,7664 va Pb*=0,9574.

Keét luan

Str dung k¥ thuat ghép birc xa AA 1én phan tir PVA dugc
thuc hién trong khoang lidu xa 0-25 kGy, ham luong gel tao
thanh phu thudc vao lidu chiéu xa va dat 92,39% tai liéu
xa 20 kGy. Su hinh thanh céc lién két ngang trong phan
tr copolyme tao mang luéi khong gian 3 chiéu lam cho
vat liéu chi truong ma khong tan trong nudc voi do truong
khoang 905%. Cac két qua phén tich FTIR va DSC chung
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minh ring AA da duoc ghép 1én khung ctia PVA boi su hinh
thanh cac lién két ngang théng qua phan tng ester hoa giira
cac nhom acid cacboxylic trong phan ti polyacrylic acid va
nhém hydroxyl trong phan tir PVA. Anh SEM cho thay, bé
mit cua vt liéu ghép rat gd ghé, phirc tap va trén bé mit co
rat nhiéu 16 mao quan nho, diéu nay cho thiy AA da duoc
ghép 1én PVA. Cac két qua nghién ctru chi ra rang, dung
lwong hap phu cuc dai q,,, cua copolyme dbi véi Pb*; Zn*';
Co?" va Ni** lan luot 1a 178,57; 161,29; 117,64 va 109,89
mg/g. Nang luong lién kétb (Kq,, ) trong truong hop nay la:
Pb*=0,4668; Zn*=0,6339; Co*=0,7664 va Pb*=0,9574.
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Hoat tinh chong 0xy hoa, déi‘khéng clia cao chiét tir 14
va thanh phan tinh dau loai Buéi bung
(Acronychia pedunculata (L.) Miq.)

Phuing Thi Tuyén", Ma Minh Nguyét!, Pham Thanh Ha', Nguyén Nhw Ngoc?
!Khoa Quan Ly tai nguyén rung va méi truong, Truong Pai hoc Lam nghiép
2Vién Cong nghé sinh hoc lam nghiép, Truong Pai hoc Ldm nghiép
Ngay nhén bai 22/9/2020; ngay chuyén phan bién 2/10/2020; ngay nhan phan bién 23/11/2020; ngay chap nhan dang 16/12/2020

Tom tit:

Nghién ciru dwoc thwe hién nham xac dinh ham lwong polyphenol, flavonoid tong s6, hoat tinh chéng dxy héa va dbi
Kkhang ciia cao chiét tir 14 va thanh phan cac chit c6 trong tinh dau tir 14 Buéi bung (Acronychia pedunculata (L.) Miq.).
Két qua cho thiy, dich chiét 14 Buéi bung khi sir dung dung méi ethanol 100% (E100) c6 ham lwong polyphenol va
flavonoid thip hon dich chiét khi sir dung ethanol 70% (E70) Tuy vy, hoat tinh chéng dxy hoéa ciia dich chiét tir dung
mdi E100 (IC_=612,9+12,9 ng/ml) lai manh hon dich chiét tir dung méi E70 (IC =1225,5+6,9 pg/ml). vé hoat tinh dasi
khang, dich chlet la Buwéi bung tir E100 va E70 irc ché sinh truéng chiéu dai r& cia Cai ci nhung lai k1ch thich ting
truéng chiéu dai ré ciia Xa lach. DPac biét, & nong do 3 mg/ml dich chiét tir E100 di trc ché sinh truémg ré ciia Cai ci t6i
48,1%. Khi sir dung dung méi 13 nuér, dich chiét thu dwge déu lam giam kha ning sinh truémg ré ciia ca hai loai Cai
cii va Xa lach. Hon hop tinh diu 14 Bwéi bung va nwéc thu duge khi sir dung phwong phap chung cét 16i cudn hoi nuée
dwgc phan tich bang may sic ky khi khdi pho (GC-MS). Két qua da xac dinh dwge 33 hop chit, trong d6 cic hop chit
chinh bao g(‘A)m caryophyllene (47,09%), humulene (17,28%), a-copaene (4,98%), isoledene (3,59%) va (-)-o-panasinsen
(3,51%), cac chit con lai chiém ty 1& nhé hon 3%.

Tir khéa: buéi bung, caryophyllene, hoat tinh chéng dxy hoa, hoat tinh d6i khang, tinh diu.
Chi s6 phin logi: 1.4

Mic dii Budi bung 1a mot loai cdy c6 nhiéu gid tri vé
duoc liéu, nhung nhiing nghién ctu vé hoat tinh sinh hoc va
cac hop chét thién nhién ciia loai cdy nay con han ché. Vi
vay, viéc lam rd mdt s6 hoat tinh sinh hoc ctia Budi bung,
bao gdm hoat tinh di khang, hoat tinh chéng 6xy hoa, ham
luong tinh diu va thanh phin cac chét co trong tinh dau
Budi bung s& gop phin 1a co so khoa hoc cho nhirng nghién

Pat van de

Thuc vat ndi chung va thuc vat c6 chua cac hoat chét
sinh hoc noi riéng ¢6 y nghia quan trong d6i voi con nguoi.
Céc loai thuc vat nay da dugc st dung dé cung cép thuc
phém, thudc chira bénh, my phrflm, nguyén vat liéu phuc vu
cudc sdng ciia con nguoi [1].

Chi Acronychia thudc ho Cam (Rutaceae) gom 50 loai,
chu yéu 1a cay bui, cAdy gb nho, phan bd ty nhién & cac
vung nhiét d61 nhu An Do, Sri Lanka, Malaysia, phia nam
Trung Qudc, New Caledonia va phia tay chau Uc [2, 3]. Tuy
nhién, viing 16n nhat c6 cac loai trong chi nay da dang nhat
1a New Guinea va Tay Uc [2]. Trong s cac loai thudc chi
Acronychia, Budi bung 1a cdy gb nho thuong xanh, canh,
14 va qua co tinh dau thom. R&, than, 14 va qua Budi bung
duogc str dung nhu mét loai dugc lidu dé chira cac bénh nhu
tiéu chay, ho, hen suyén, mun nhot, viém da, méan ngla, da
bong vay, dau nhtrc, thap khop [3, 4]. Ngoai ra, Budi bung
dugc dung nhu mdt loai thudc chira ha s6t va cAm mau [3].

"Tac gia lién hé: Email: phungtuyen@gmail.com
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cuu tiép theo dé lam rd gia tri dugc 1y cua loai, tir d6 c6 bién
phap khai thac va sir dung bén viing trong tuong lai.

Doi tuong va phuony phap nghién ciiu
Déi twong va vit ligu nghién civu

Péi twong: nghién ciru thyc hién véi loai Budi bung
(Acronychia pedunculata (L.) Miq.) thudéc ho Cam
(Rutaceae). Canh mang 14, hoa va canh mang 14, qua cua
loai Budi bung thu tai khu danh thing Tay Thién thudc tinh
Vinh Phuc (hinh 1). Mau tiéu ban dang duoc luu trit tai Bo
mon Thuc vat ring, Khoa Quan 1y tai nguyén rung va moi
truong, Truong Dai hoc Lam nghiép.
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Antioxidant, allelopathic activities of leaf extracts and essential oil
compositions of Acronychia pedunculata (L.) Miq.

Thi Tuyen Phung'’, Minh Nguyet Ma', Thanh Ha Pham', Nhu Ngoc Nguyen’

!Faculty of Forest Resources and Environmental Management, Vietnam National University of Forestry
’College of Forestry Biotechnology, Vietnam National University of Forestry
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Abstract:

This research aims to exploit total polyphenol, flavonoid contents, antioxidant and allelopathic activities of leaf
extracts, and essential oil compositions from leaves of Acronychia pedunculata (L..) Miq. The results indicated that
the leaf extract from ethanol 100% (E100) possessed a lower total polyphenol and flavonoid content than the extract
from ethanol 70% (E70). In contrast, the antioxidant activity from E100 extract with IC,=612.9+12.9 ng/ml was
stronger than that of E70 extract with 1C,=1225.5+6.9 pg/ml. Regarding allelopathic activity, while the extracts
from E100 and E70 inhibited root growth of radish, both extracts promoted root growth of lettuce. Especially, E100
extract with 3 mg/ml inhibited root growth of radish up to 48.1%. Moreover, using water solvents, the extracts
reduced root growth of both the radish and lettuce. By GC-MS analyses, 33 compounds were identified from A.
pedunculata essential oil. The major constituents were caryophyllene (47.09%), humulene (17.28%), o-copaene
(4.98%), isoledene (3.59%), and (-)-a-panasinsen (3.51%), other compounds were accounted for lower 3%.

Keywords: Acronychia pedunculata (L.) Miq., allelopathic activity, antioxidant activity, caryophyllene, essential oil.
Classification number: 1.4

(A) B © (D)
Hinh 1. Buéi bung Acronychia pedunculata (L.) Miq. (A) Canh mang la va nu hoa; (B) Hoa; (C) Qua; (D) La va hoa.

Mot lugng méu 14 (2 kg) dwoc rira sach bang nude vasdy  ctru ndy vi déy 14 loai cdy hai 14 mam, rit nhay cam va dugc
kho & nhiét do 50°C, sau d6 nghién thanh bot. Mau duoc st dung phd bién trong viéc nghién ctru hoat tinh ddi khang
st dung dé xac dinh hoat tinh chdng 6xy héa, hoat tinh fiéi ctia cac loai thyc vat [5].
khang, xac dinh ham luong polyphenol va flavoinoid tong
s6. MAu 14 tuoi Buéi bung dugc st dung dé chung cét tinh
dau va xac dinh thanh phan cac hop chit co trong tinh dau.

Héa chdt: gdbm cac dung moi ethanol va methanol do
tinh khiét >98% duoc cung cép bai Cong ty Hoa chat Bién
xanh (Ha Noi). Cac hoa chét 1,1-diphenyl-2-picrylhydrazyl
(DPPH), Folin-Ciocalteu’s reagent, Na,CO,, NaOH, AICI,
duoc mua tr Sigma-Aldrich.

Hat gidng Cai ci (Raphanus sativus L.) va Xa lach
(Lactuca sativa L.) 1a san pham ctia Cong ty Gidng cdy
trong Hoang Nong. Ty 1é nay mam cua hai loai hat gidng

nay 1a >80%. Cai cu va Xa lach dugc lua chon trong nghién Chudn bi dich chiét tir Budi bung: 10 g mau bot kho
KHOA HOC |/ \ 13
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la Budi bung dugc ngdm trong dung mdi ethanol 100%
(E100) va dung moi ethanol 70% (E70) trong vong 24h &
nhiét d6 phong, sau do6 dich chiét dugc loc béng gi?iy loc
(GB/T1914-2007 xuat xi Trung Qudc). Quy trinh ngam
mau duoc lap lai 3 lan. Dich chiét dugc gom lai va tach
dung mdi bang may ¢ quay (EYELA Rotary evaporator
N1000, EYELA OIL BATH OSB-2000, Tokyo Rikakikai
Co., LTD) ¢ nhiét do 50°C. Cao chiét thu duoc dugce hoa
tan bang dung méi methanol 100% dé sir dung cho cac thi
nghiém tiép theo goi 1a dich chiét.

Miu bot kho (5 g) duoc ngam trong 100 ml nudc cat
trong 3 ngay ¢ nhi¢t d6 phong, sau d6 dich chiét duoc loc
bang gidy loc (GB/T1914-2007 xuét x&t Trung Quéc). Dich
chiét thu dugce tir 5 g bot kho/100 ml nude cAt duoc coi 1a
néng d6 5%. Sau d6 dung dich mau 5% dugc pha lodng
bang nude cit t¢i ndng do 2,5 va 1%.

Phwong phap nghién ciru

Xac dinh ham lwong polyphenol va flavonoid tong so:
ham lugng polyphenol dugc xac dinh theo phuong phap cua
Singleton va cs (1999) [6]. Mot luong dung dich mau la
500 pl (ndng d6 100 pg/ml) dwoc tron véi 250 pl Folin-
Ciocalteau (20%), hon hop duoc lic déu va u ¢ nhiét do
phong trong 5 phut. Mot lugng 250 pl dung ’dich Na,CO,
10% dugc cho thém vao, hon hgp duge u tiép ¢ nhiét do
37°C trong vong 30 phut trong tdi. P hap thu ciia hdn
hop dugc do & budc soéng 765 nm bang may Multiskan™
Microplate Spectrophotometer (Thermo Fisher Scientific,
Osaka, Japan). Thi nghiém duoc ldp lai 3 lan. Ham luong
phenol tong s6 dugc xac dinh bang cach sir dung dudng
chudn tir galhc acid (nong do 2-10 pg/ml). Ham lugng
phenol tong s6 duge quy dbi thong qua ham luong tuong
duong cua gallic acid (ng gallic acid/g chit kho) theo cong
thuc y = 0,073x + 0,071 (R?=0,999).

Ham luong flavonoid téng s6 duoc xac dinh theo
phuong phap cua Bag va cs (2015) [7]. Dung dich mau la
400 pl (100 pg/ml) dugce hoa tan trong methanol cho phan
tng v6i 40 pl dung dich NaNO, 5%. Hon hop duogc lac déu
va u ¢ nhiét do phong trong 5 phut. Mot luong 40 ul dung
dich AICL, 10% dugc cho thém vao hdn hop va lic déu.
Hon hop duge G ¢ nhiét do phong trong thoi gian 6 phut.
Dung dich NaOH 1 M (400 Hl) va 129 ul H,O duogc cho
thém vao hon hgp va tron déu. B9 hap thu cua hon hop
dugc do ¢ budc séng 510 nm st dung may Multiskan™
Microplate Spectrophotometer (Thermo Fisher Scientific,
Osaka, Japan). Thi nghiém duoc ldp lai 3 lan. Ham luong
flavonoid tong s6 dwoc tinh toan théng qua viée sir dung
quercetin 1am chdt chudn ndng d6 (20-100 pg/ml) va quy
dbi twong duong pg quercetin/g chit kho) theo cong thirc y
=0,005x + 0,076.
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Nghién ciru hoat tinh chéng éxy héa cua dich chiét tir
lé Buéi bung: kha ning khang 6xy hoa cta cao chiét tir 1a
cay Budi bung dugc thuc hién theo phuong phap DPPH
(2,2-Diphenyl-1-picrylhydrazyl) [8]. Phan tmg bao gom
500 pl dich chiét (ndng do 100-1500 mg/ml), 500 ul DPPH
(6x10* M) va 250 pl acetact buffer (pH=5), thi nghiép duoc
lap lai 3 1an. Hon hop phan tng duogc o trong ti 15 phit,
sau d6 do d6 hap thu quang phd & budc soéng 517 nm. IC,,
(Inhibition concentration) 1a ndong d6 ma dich chiét wc ché
duoc 50% géc tu do cua DPPH dugc xac dinh. Gallic acid
dugce st dung lam chat d6i chimg duong.

% trc ché gbc tu do DPPH = (Abs ddi chimg - Abs mau)/
Abs ddi chimg x 100. Trong d6: Abs di chung 1a d6 hap
thu ctia mau di chiing; Abs mau 1a do hép thu ctia hon hop
dung dich c6 mat cua dich chiét Budi bung.

Nghién cieu hoat tinh doi khing cua dich chiét Bugi
bung doi véi Cai cii va Xa lach: dich chiét 14 Buoi bung 4
ml néng do 1, 2, 3 mg/ml dugc bom lan luot vao dia petri
(duong kinh 9 cm) ¢6 16t 2 16p gidy mém. Sau 6h, dung moi
methanol di bay hoi hét, 4 ml nudc cat duoc bom vao timg
dia petri. Hat gidng ciia 2 loai Cai cii va Xa lach (20 hat)
duoc gieo vao dia Petri. Cong thire d6i chimg sir dung nude
cét thay cho dich chiét. Tt ca cac cong thirc thi nghiém trén
duoc bo tri ¢ nhigt d6 25-27°C, sir dung dén LED chiéu sang
(Led grow light - Model: A600 W-S, LED power 600W -
China) vé6i thoi gian chiéu sang 1a 10h/ngay. Lugng nudc
cat 2 ml duoc thém vao mdi dia petri 2 ngay/lan. S6 luong
hat nay mam, chiéu dai cua than (chdi) va ré dugc do dém
sau 7 ngay. Cac cong thirc thi nghiém duoc lip lai 3 1an [9].

Dich chiét 14 Buéi bung bang nudc cit (4 ml) véi cac
néng d6 khac nhau 5, 2,5, 1% dugc bom lan luot vao dia
petri (duong kinh 9 cm) c6 16t 2 16p gidy mém. Hat gidng
(20 hat) cua hai loai thuc vt bao gom Cai cu va Xa lach
dugc gieo vao dia petri. Cong thirc ddi ching duoc thyc
hién voi nuée cat. Tat ca cac cong thie thi nghiém duogc
dat o nhi¢t do phong 25-27°C véi thoi gian chiéu sang su
dung dén LED (Led grow light - Model: A600 W-S, LED
power 600W - China) 1a 10h/ngdy. Luong nudc cit 2 ml
duoc thém vao mdi dia petri 2 ngay/lan. Mdi cong thirc thi
nghiém duoc ldp lai 3 lan. S6 lugng hat nay mam, chiéu dai
ctia than (chdi) va ré dugc do dém sau 7 ngay [8].

Xac dinh ham luong tinh dau ciia Buci bung: ham lugng

tinh du thu duoc dugc xac dinh theo cong thuc cua Dugc
dién Viét Nam (1971).

a.100
b

X =

14



Trong d6: X 1a ham luong tinh dau (ml/g); a 1a thé tich cia
tinh dau chung cat duogc; b 1a khdi luong ciia mau kho.

Xc dinh thanh phan hop chat cé trong tinh dau ciia Budi
bung: thanh phin cia tinh dau duoc phan tich bang may sic
ky khi khdi phé GC-MS (GC7890B-MS 5977A-Agilent)
voi cdt DB-5MS (30 m x 0,25 mm [.D. x 0,25 um Agilent
Technologies, J & W Scientific Products, Folsom, CA,
USA). Chuong trinh nhiét d9: 50°C gitt mét phut, sau do
tang dén 280°C véi tdc do gia nhiét 5°C/phut va giit mot
phut. Nhiét do injector la 200°C, tdc do khi mang la 1 ml/
phut. Nhiét do nguén ion l1a 230°C, nhiét do tir cuc la 150°C
va khoang quét 1a 45-500 amu. Cac chat dugc xac dinh bang
céch so sanh vai cac chét co trong thu vién NiSt.

Xir Iy 56 liéu

S liéu dugce xir Iy bang phan mém Minitab 16.0 (Minitab
Inc., State College, PA, USA) thong qua phén tich phuong
sai ANOVA mot nhan td. Su khac biét ¢o v nghia dugc
kiém tra bang cach sir dung Tukey’s test (p=0,05) va dugc
biéu dién bang gia tri trung binh + d6 1éch chuan (standard
deviation). Ty 1é ndy mam dugc tinh toan bang cong thirc
s6 lugng hat nay mam cua timg cong thire thi nghiém/sd hat
gidng duoc gieo trén dia x100.

Ty 18 % tc ché sinh truong = 100% - [(chiéu dai than
hoic ré ctia cong thire thi nghiém/chiéu dai than hoic ré cua
cong thirc di chimg) x 100].

Ham lwong polyphenol, flavonoid tong sé va hoat tinh
chéng éoxy héa

Ham luong polyphenol, flavonoid tong sé va hoat tinh
chdng 6xy hoa ciia Buoi bung dugc chiét xuat bang dung
moi ethanol E100 va E70 duoc thé hién trong bang 1. Két
qua cho thdy, dich chiét E70 c¢6 ham luong polyphenol va
flavoinoid tong sé cao hon dich chiét E100 tuong Gmg voi
2,7va 3,1 lan.

Bang 1. Ham lugng polyphenol va flavonoid téng sé cia dich chiét
Buéi bung.

- Polyphenol Flavonoid DPPH
Dung moi . . . .
(ng/g bot kho) (ng/g bot kho) IC,, (ng/ml)
E100 0,62+0,03° 32,0348,12° 612,9£12,9°
E70 1,68+0,20° 97,72+9,81* 1225,5+6,9¢
Gallic acid 66,8+1,9a

S6 ligu trong bang duoc biéu didn bing gié tri trung binh % d¢ 1&ch chuan. Cac
gia tri trong cung mot cOt ¢ chir cai khac nhau 1a sai khac ¢6 y nghia (p<0,05).
Gia tri IC, cang nho thé hién hoat tinh chéng 6xy hoa cang manh.
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Kha ning chong 6xy hoa cua dich chiét E100 va E70 cua
Budi bung dugce xac dinh thong qua kha niang khir goe tu do
DPPH (bang 1). Hiéu qua loai bo gbc tur do cta dich chiét
dugc xac dinh thong qua gia tri IC_ (1a néng d9 cua dich
chiét khir dugc 50% gbe ty do ciia DPPH). Gia trj IC,, cang
nho thi hoat tinh chong 6xy héa cang manh. Can ctt vao gia
tri IC, cho thdy, dich chiét tir E100 ¢6 hoat tinh chong oxy
héa manh hon so voi dich chiét tor E70. Diéu nay c6 nghia
1a ham luong polyphenol va flavoinoid tong sb ty 1& nghich
v6i hoat tinh chong oxy hoa.

Hoat tinh déi khing ciia dich chiét tiv lé Bwgi bung
baing dung moi ethanol dén khi nang ndy mdm va sinh
truong cua Cdi cu

Dich chiét Bugi bung E100 va E70 v&i cac ndng do khac
nhau déu anh hudng dén qua trinh nay mam va sinh truéng
ctia Cai cu (bang 2). Dich chiét E100 (3 mg/ml) tc ché kha
nang nay mam cia Cai ct (ty 1& nay mam dat 83,3%) manh
hon so véi cac nong do dich chiét khac va déi ching. Tuy
nhién, két qua théng ké khong cé su khac biét vé ty 1é nay
mam gilta cac cong thuc thi nghiém. Bén canh do, dich chiét
E100 tai nong d6 2 va 3 mg/ml trc ché sinh trudng chiéu dai
than va ré ctia Cai cii manh hon so véi cic cong thirc thi
nghiém khéc va d6i ching (p<0,05).

Bing 2. Anh hudng ciia dich chiét Buéi bung bing dung méi ethanol
dén ty 1é nay mam va sinh truéng cia Cai ci.

Dung  Nongdd Tyl¢ndy Chiéudaithn Chiéu dairé
moi (mg/ml) mam (%) (mm) (mm)
1 96,7+5,8"  7,6+2,8%(0,9)  59,3+23,5* (13,5)
E100 2 90,00£5,0°  6,0+2,9° (21,3)  36,4+£20,9° (46,9)
3 83,3+10,4° 6,1+3,2°(19,5)  35,6£22,9" (48,1)
1 95,0£6,0°  6,1+2,6 (20,6)  62,4+33,1° (9,0)
E70 2 85,0£5,0°  9,3+5,7°(-22,5)  55,4432,9° (19,3)
3 86,7+7,6"  8,6+4,4* (-12,6)  56,8+29,0° (17,2)
bPbi
] 100£0,0°  7,6£2,9* (0,0)  68,6+23,7° (0,0)
chirmg

S ligu trong bang duoc biéu dién béng gié tri trung binh % d¢ 16ch chuin. Cac
gid tri trong cung mot ¢4t c6 chir cdi khic nhau 1a sai khac c6 ¥ nghla (p<0,05).
S6 ligu trong dau ngodc don 1a ty 1& % tc ché cua cao chiét so voi doi chimg.
Gid tri trong ngodc don véi dau (-) nghia la ty 1¢ % kich thich so véi dbi ching.
Cong thirc doi chirng str dung nudc cat thay cho dich chiét.

Dbi véi dich chiét E70, nong do 1 mg/ml c6 kha nang trc
ché chiéu dai than cta Cai ci manh hon so véi 2 nong do
con lai va thé hién sy khac biét c6 y nghia thong ké khi so
sanh voi ket qua cua cong thic doi ching (p<0,05).

Khi so sanh hoat tinh d6i khang ctia dich chiét tir hai loai
dung moi E100 va E70, cho thay dich chiét 14 Budi bung tu
E100 c¢6 hoat tinh manh hon E70.
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Hoat tinh déi khdng ciia dich chiét li Buéi bung bing
dung moi ethanol dén kha nang ndy mam va sinh truong
ciia Xa lach

Dich chiét Buoi bung tir E100 va E70 déu c6 anh hudng
13 rét t6i ty 16 nay mam cua Xa lach (bang 3). Trong do, dich
chiét E70 thé hién kha niang wc ché nay mam Xa lach cao
hon so véi dich chiét E100. Nong d6 cua dich chiét khong
anh huong dén ty 1& nay mam ctia Xa lach, boi khi nong do
tang 1én thi ty 16 nay mam cua Xa lach khong giam. Dich
chiét E70, ndng d6 1 mg/ml c6 kha ning (rc ché manh hon
t6i kha ning nay mam ctia Xa lach véi ty 1¢ nay mam la 75%
$0 v&i cac cong thuc thi nghiém khac.

Dich chiét Bugi bung E100 va E70 kich thich ting
truong manh chiéu dai ré ciia Xa lach (bang 3). Dich chiét
E100 ndng d6 2 mg/ml c6 kha ning kich thich manh nhét
chiéu dai ré cua Xa lach (41,9 mm), tvong duong véi ting
66,6% chiéu dai ré khi so sanh véi két qua ddi chimg.

chiét Buoi bung 5% va giam 41,7% so véi cong thic dbi
chtng (bang 4). Dich chiét bang nudc tir 14 Budi bung ciing
lam giam qué trinh nay mam cua Xa lach. Ty 1€ nay mam
ctia Xa lach chi dat 80% khi 4p dung dich chiét Buoi bung
ndng d6 1% va giam 18,3% so v4i cong thirc ddi chimg.

Dich chiét 1a Budi bung anh hudng rd rét t6i sinh trudng
chiéu dai ré ctia Cai cu. Trong d6, nong do 5% d lam giam
46,7 mm chiéu dai r& cta Cai cu, tuong duong véi kha ning
trc ché manh t6i 77,2% khi so sanh v&i dbi chimg. Nong
do 1 va 2,5% ciing lam giam chiéu dai r& cua Cai cu 44,9-
49,0% so v6i dbi ching (bang 4).

Déi v6i Xa lach, ndng do 2,5 va 5% lam ting chiéu dai
than cua Xa lach lan luot 13,2 va 30,2%, nhung lai lam giam
chiéu dai ré ciia Xa lach 14,5 va 38,8% (bang 4).

Bang 4. Anh huéng ciia dich chiét bing nuéc tir 1a Buéi bung dén ty
1é ndy mam va sinh truéng cia Cai cii va Xa lach.

Nongdd  Loai  Tyléniay mdm Chiéu daithin  Chiéu dairé
" . . (%) cly (%) (mm) (mm)
Bang 3. Anh huéng cia dich chiét Buéi bung tir dung moi ethanol den
ty 1€ nay mam va sinh truéng cia Xa lach. 1 51,742,9° 5,5+5,9° (30,4) 33,4+36,7° (44,9)
.. Nongdd Tylé¢niymdm Chiéudaithdn  Chibu daird 25 78,3+10,4° 11,3+6,4' (-43,5)  30,9+20,6 (49,0)
Dung méi o
(mg/ml) (%) (mm) (mm) Céicu
5 48,3+16,1° 7,9+8,5° (0.0) 13,8+16,0° (77,2)
1 88,345 8 32417 (-27)  38,6+21,5% (-532)
Déi chimg 90,0+5,0° 7,9+3,4° (0,0) 60,5+29,4* (0,0)
E100 2 95,0+0,0° 3,0£1,3*(3,2) 41,9£22,3% (-66.6)
1 80,0£10,0° 5,1+3,4° (3,5) 26,9+18,3% (19,6)
3 86,7+5,8 2,841,5°(9,7) 32,1£19,7% (-27,5)
2,5 86,7£5,8% 6,0+3,5% (-13,2)  28,7+17,4* (14,5)
1 75,0£10° 2,942,0° (7,0) 30,6+21,6° (-21,6) Xa lach
5 91,6742,89%  6,9+45°(-30,2)  20,5+10,6° (38,8)
E70 2 80,0450 3,142,1* (0,0) 30,7422,9% (-21,9)
Déi chimg 98,3+2,9° 5,3+2,0° (0,0) 33,5+13,4*(0,0)
3 83,3+5,8% 3,341,8(-6,5) 34,7421,1% (-37,9)
S6 liéu trong bang dugc biéu dién bang gia tri trung binh + do 1éch chuén. Cac
Péi chimg 90,0+5,0% 3,1£1,8*(0,0) 25,2+13,6°(0,0) gia tri trong cung mot ¢4t ¢ chir cai khac nhau la sai khac c6 y nghia (p<0,05).

S6 lidu trong bang duoc biéu didn bing gié tri trung binh + d¢ 1&ch chuin. Cac
gia tri trong cung mot cdt co chir cai khac nhau 1a sai khac co y nghia (p<0,05).
S6 lidu trong dau ngodc don 14 ty 18 % trc ché cua cao chiét so voi dbi chimg.
Gia trj trong ngodc don v&i du (-) nghia 1a ty 1¢ % kich thich so v&i déi chimg.
Cong thirc dbi chimg sir dung nude cét thay cho dich chiét.

Hoat tinh déi khdng ciia dich chiét tiv ld Buwgi bung
bing nwéc dén khd ning niy mam va sinh truéng ciia Cii
cii va Xa lach

Dich chiét Budi bung tir nudc wre ché manh téi qua trinh
nay mam ctia Cai ct khi so sanh v6i cong thirc d6i chimg
(bang 4). Trong d6, nong d6 5% cé anh hudng manh hon
dén kha ning nay mam cua Cai cii so véi nong do 1 va
2,5%. Ty I¢ nay mam cta Cai cu dat 48,3% khi ap dung dich
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S6 lidu trong dau ngodc don 1a ty 18 % trc ché cua cao chiét so voi dbi chimg.
Gia tri trong ngodc don véi dau (-) nghia 14 ty 1¢ % kich thich so v&i dbi ching.
Cong thirc dbi chimg str dung nude ct thay cho dich chiét.

Ham lwong tinh dau va cdc hop chit cé trong tinh diu
loai Buoi bung

Két qua xac dinh ham luong tinh dau ciia Budi bung 1a
0,09% v/w trong luong kho.

Hdn hop tinh dau 14 Budi bung va nude sau khi phan
tich bang may sic ky khdi phd (GC-MS) da xac dinh duoc
33 hop chit (bang 5). Trong d6, cac hop chat chinh bao gdm
caryophyllene (47,09%), humulene (17,28%), a-copaene
(4,98%), isoledene (3,59%) va (-)-o-panasinsen (3,51%),
céc hop chat con lai ¢6 ham lwong chiém ty 1¢ nho hon 3%.
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Bang 5. Cac hop chit trong tinh diu ciia Buéi bung x4c dinh bing
may sic ky khi khdi phd (GC-MS).

T Tén hop chét Thoi gian Dién tich % dién tich peak
tinh dau xuat hién ciia peak sac ky sac ky (% Area)

1 0-pinene 6,66 91251 1,20
2 B-pinene 8,00 5301 0,07
3 2-carene 8,82 1215 0,02
4 D-limonene 9,18 13540 0,18
5 Eucalyptol 9,27 11352 0,15
6 3-carene 9,61 6504 0,09
7 y-terpinene 9,98 4745 0,06
8 Nerolidyl acetate 11,17 2437 0,03
9 Camphor 12,56 4540 0,06
10 Carotol 16,49 70378 0,92
11 0-guaiene 18,38 8294 0,11
12 Isoledene 18,52 273462 3,59
13 y-muurolene 18,69 139454 1,83
14 0-copaene 18,83 379622 498
15 B-panasinsene 19,28 43178 0,57
16 p-clovene 19,40 8151 0,11
17 Isocaryophillene 19,57 21679 0,28
18 (-)-aristolene 19,64 90747 1,19
19 Guaia-3,9-diene 19,75 89078 1,17
20 Longifolene-(V4) 19,86 58730 0,77
21 Caryophyllene 19,98 3589978 47,09
2 (-)-0-panasinsen 20,34 267459 3,51
23 Isocaryophillene 20,43 153855 2,02
24 B-neoclovene 20,63 215222 2,82
25 Longifolene 20,71 9943 0,13
26 Humulene 20,87 1317042 17,28
27 Alloaromadendrene 20,98 142596 1,87
28 Guaia-1(10),11-diene 21,30 81728 1,07
29 Neoisolongifolene 21,64 82083 1,08
30 Thujopsene-I3 21,74 99803 1,31
31 y-muurolene 22,28 40583 0,53
32 Epizonarene 22,39 172754 2,27
33 y-himachalene 23,46 5847 0,08

Théao luan

Chat chéng 6xy hoa dong vai trd quan trong ddi véi
sirc khoe con ngudi. Cac hop chit nay gitip bao vé co thé
va loai bo cac tac nhan gy anh hudng xau dén stc khoe,
han ché dugc cac bénh nhu cao huyét ap, than kinh... [10].
Phuong phap DPPH di dugc sir dung rong rdi dé kiém tra
kha ning loai bo gbc tu do va nhém hydro cua cac dich
chiét tir thyc vét [11]. Trong nghién ciru nay, hoat tinh
chéng 6xy hoa théng qua phu(mg phap DPPH cua 14 Buoi
bung di duoc xac dinh. Két qua so sanh gia tri IC,, cta
Buoi bung tir E100 (612,9 pg/ml) thap hon so véi Ca gai
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leo (Solanum hainanense Hance) (1734 pg/ml) va cady Nhau
(Morinda citrifolia) tir 14, trai xanh, ré cay Nhau véi gia tri
C,, lan luot 12 917,16, 1025,2 va 1531,4 ug/ml va Ha thu 6
(Streptocaulon juventas) 1C, 1a 2586 pg/ml [11]. Diéu nay
c6 nghia la kha nang chong 6xy hoa cia Budi bung 1a cao
hon so v6i cac loai dugce so sanh (gia tri IC, | cang nho thé
hién hoat tinh chéng 6xy hoa cang manh).

Cac loai trong chi Acronychia da dugc chiing minh
la c6 ham lugng tinh dau tir 0,1 dén 0,5%, chi riéng loai
Acronychia oblongifolia c6 ham luong 1,3-1,8% [2]. Budi
bung trong nghién ctru nay dugc xac dinh 1a c6 ham luong
0,09% v/w. Két qua nay phti hop véi nghién ctru ciia Brophy
va cs (2004) [2]. V6i 33 hop chat duoc xac dinh trong thanh
phén tinh dau, Caryophyllene c6 ham luong lon nhét (bang
5). C6 4 hop chét dugc tim thdy tring v6i nghién ctru trude
do la o-pinene, B-pinene, alloaromadendrene va humulene
[12]. Két qua cua nghién ctru nay khac so voi két qua da
cong bd trude d6. Cu thé 1a, nghién ciru trude da chi ra 1a
Budi bung c6 ham luong chat pinene 14 16n nhét 57,4% [12].
Diéu nay c6 thé 1y giai 1a do thoi gian 1dy mau khac nhau
va cay phan bd ¢ cac khu vuc khac nhau nén ham lugng cac
chit c6 trong tinh dau s& thay doi.

Nghién ctru vé chét d6i khang tir thuc vat da dugc chu
¥ trong nhitng nim gan day va dugc ap dung nhiéu trong
nong nghiép dé phong trir c6 dai thay cho viéc dung chat
diét ¢ [9]. Chat dbi khang c6 trong dich chiét va bot nghién
ttr nhiéu loai thuc vat da khéng dinh kha nang tic ché cam
nhiém déi voi nhidu loai thyc vat khac va dugc st dung
trong viéc kiém soét co [5]. Mac du, hoat tinh cua cac chét
dbi khang tir thuc vat thuc té ¢6 thé yéu hon so voi cac chét
diét co tong hop, nhung no s& gitp tién t&i mot nén nong
nghiép sach va phat trién bén viing khi co su két hop chi
mot lwong rat nho chét diét co tong hop vai chat dbi khang
tir thye vat [13]. Két qua nghién ctru nay da chi ra 14 cia
Buoi bung c6 hoat tinh ddi khang. Piéu nay dugc chimg
minh béi nhitng anh hudng khac nhau tir dich chiét 14 Buoi
bung téi ty 16 nay mam va sinh trudng ciia Cai ct va Xa lach
(bang 2-4). Nguyén nhan 1a do cac chat d6i khang ton tai
trong dich chiét tir 14 cia Buoi bung. Chét d6i khang c6 kha
nang lam cho cac té bao than va ré cua cac loai thuc vat bi
thay d6i vi tri sip xép, thay ddi cu trac té bao va cubi cing
s& lam hur hai t6i té bao than va ré [8, 14]. Nghién ctru nay
cling chi ra rang, r& ciia Cai cu va Xa lach bj anh huong tir
dich chiét cia Budi bung nhiu hon than, didu nay da duoc
gidi thich bdi Yoshimura va cs (2011) [15]. Nguyén nhéan la
do té bao 18 truc tiép tiép xuc vé6i dich chiét ciia Budi bung
trén dia petri, nén néng do cua chat dbi khang thyc vat o
phin r& 14 cao hon so v6i & phan than. Mit khac, té bao than
duoc bao vé tdt bai tﬁng cu tin, con té bao ré lai khong dugc
bao vé tot nhu té bao than, diéu nay lam cho chat di khang
anh huong t6i t& bao ré 16n hon té bao & phan than. Do vay,
qué trinh sinh truéng cua ré s& bi anh hudng nhiéu hon so
véi té bao than.
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D3 tir lau, cac hop chat polyphenol nhu phenolic hay
flavonoid dugc coi la chit ddi khang phd bién co trong thuc
vat va di duoc chimg minh boi nhiéu nha khoa hoc trén thé
gioi [9, 16, 17]. Nhoém chat phenolic duoc sir dung trong
mot s6 linh vue san xudt thude trir sau, chat gay no, chat doc
hay thudc nhuém. Bén canh dé, nhiéu hop chat phenolic co
thé dung dé tay mau trong cong nghiép ché bién gidy, va dic
biét mot phan khong thé thiéu d6 1a polyphenol da dong vai
trd quan trong trong nong 1am nghiép nhu mét loai chat diét
c0, trir siu va nam [17].

Nghién clru tim ra mot .ngu(*)n chét d6i khang moi c6 hoat
tinh cao 1a rat can thiét dé 4p dung cho cac san pham sinh
hoc trong viéc phong trir co dai. Viéce khéng dinh duoc hoat
tinh d6i khang cua 1a Budi bung trong nghién ctru nay 1a
diém méi chua dugce thuc hién trong bat clr nghién cltu nao
trude d6. Mic du chi tiét vé cac hop chat co trong dich chiét
tor dung moi ethanol va nudce ciia Budi bung chua dugc dinh
danh nhung ham lugng cac chat polyphenol va flavoinoid
tong sb da dugce xdc dinh (bang 1). Két qua nay cling chimg
minh cho su ton tai ciia cac hop chét thir cip va cac chat nay
dong vai tro 1a chat dbi khang trong 14 ctia Budi bung lam
anh hudng téi qué trinh ndy mam va sinh truong cua hai loai
thuc vat 1a Cai ct va Xa lach trong thi nghiém.

Két luan

Ham luong polyphenol va flavonoid téng s6, ham luong
va thanh phan céc chit co trong tinh dau chiét xuét tir 14,
hoat tinh chdng 6xy hoa va hoat tinh d6i khang tir dich chiét
14 loai Budi bung da dugc xac dinh trong nghién ctru nay.
Viéc stt dung dung moi ethanol 70% c6 thé dat hiéu qua
chiét cao hon ethanol 100%, tuy nhién hoat tinh chéng 6xy
hoa cua dich chiét tir 14 bang dung méi ethanol 100% lai cao
hon dich chiét bing dung moéi ethanol 70%. Dich chiét tir 14
Budi bung cho thiy hoat tinh d6i khang ddi véi hai loai Cai
ct va Xa lach. Diéu nay duogc thé hién thong qua viéc dich
chiét 1am giam ty 1¢ nay mam va trc ché sinh truong ddi voi
Cai ct va Xa lach. Ham luong tinh dau cia 1a Bugi bung
xac dinh dugc 1a 0,09% v/w trong lugng khé vai 33 hop
chat duoc tim thay bang phuong phap sic ky khi khdi phd.
Caryophyllene (47,09%), humulene (17,28%), a-copaene
(4,98%), isoledene (3,59%) va (-)-a-panasinsen (3,51%) la
cac hop chét chinh co trong tinh dau. Két qua cua nghién
ctru di budce dau khang dinh Budi bung 1a loai tiém ning
¢6 thé cung cap nguyén lidu trong cong nghiép duoc hay
ndng nghi¢p.
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Khao sat diéu kién 1én men ciia chiing
vi khuan bién Bacillus velezensis AlgSm1
dé thu nhan alginate lyase
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Tém tit:

Alginate lyase 13 enzym bé ngin mach alginate dé tao ra cac oligoalginate c6 hoat tinh sinh hoc nham ng dung
trong cac linh vue y dwgc, cong nghi€p, nong nghiép... Trong nghién ctru nay, diéu kién 1én men cia chiing khuin
bién Bacillus velezensis AlgSm1 da dwec khao sat nhim thu nhin enzym alginate lyase c6 ham lwgng va hoat tinh
cao. Cic thanh phan dinh dudng nhu nguon carbon, nito, pH moi trowomg nudi cay ban diu va thoi gian 1én men da
dwgc khao sat. Két qua cho thiy, diéu ki¢n dé chiing B. velezensis AlgSm1 sinh tong hop alginate lyase cé hoat tinh
cao la 5 mg/ml alginate; ngudn nito tt nhit 1a 0,8 mg/l cao chiét nim men; pH méi trwdng ban dau 5,5 va thoi gian

thu nhin enzym sau 18h 1én men é 28-30°C.

Tir khéa: alginate lyase, Bacillus velezensis, diéu ki¢n 1én men.

Chi sb phdn loai: 1.6

Pat van de

Alginate 13 mot anion polysaccharide, phan bd rong rii
trong thanh t& bao ciia rong nau va dugc tong hop boi mot sd
vi khuan, bao gdm ca Pseudomonas aeruginosa va Azotobacter
vinelandii [1]. Day 1a polysaccharide di tring hop bao gom
hai axit uronic: a-L-guluronic (G) va p-D-mannuronic (M) sip
xép voi nhau thanh céc khdi p-D-mannuronate (poly M), a-L-
guluronate G (poly G) va heteropolymer (polyMG), cac uronic
acid nay duoc lién két voi nhau thong qua lién két 1,4-glycosidic
[2]. Alginate da dugc ung dung rong 1ai trong cac nganh cong
nghiép thuc phdm, m§ pham va dugc phim do cac dic tinh vat
Iy doc ddo cua no dé tao thanh gel. Tuy nhién, viéc img dung
alginate trong y hoc con nhiéu han ché do khi lugng phéan tir
16n va do nhét cao. Do d6, nhiéu nha khoa hoc da tap trung
nghién ctru didu ché alginate khdi luong phan tir thip véi muc
dich tang kha nang ung dung trong linh vuc y dugc ciling nhu
trong viéc nghién ciru cau trac va hoat tinh sinh hoc cua ching
[3]. Mot trong nhitng phuong phap dé didu ché alginate khéi
lugng phan tir thip 1a st dung alginate lyase dé bé ngan mach.

Alginate lyase 1a enzym c6 kha nang xtc tac cit mach alginate
bang su khir lién két glucoside dé tao ra cac oligoalginate. Dya
vao dic hiéu co chét, alginate lyase dugc chia lam 4 loai vdi
tinh dic hiéu gom: G-block (EC4.2.2.11), M-block (EC4.2.2.3),

‘Tac gia lién hé: Email: caohang.nitra@gmail.com
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GM-block va MG-block [4]. Duya vao co ché hoat dong,
alginate lyase dugc chia 1am 2 nhom la endolytic alginate lyase
va exolytic alginate lyase. Dya vao cdu triic so cap clia enzym,
alginate lyase nam trong 7 ho ciia polysacharide lyase 1a 5, 6,
7,14, 15, 17 va 18. Hau hét, exolytic alginate lyases nam trong
ho polysacharide lyase s6 15 va 17. Phan 16n alginate lyase thu
nhan tir vi khudn duoc chia vao céc ho polysacharide lyase sb 5,
7,15 va 17. Alginate lyase thu tir dong vat than mém thugc ho
polysacharide lyase s6 14 [5]. Alginate lyase da chirc 1a enzym
c6 kha ning cét lién két G-M block duoc chia riéng vao ho
polysacharide lyase s6 18 [5]. Ngoai ra, alginate lyase con dugc
phan loai theo trong lugng phan tir: nho (25-30 kDa), trung binh
(khoang 40 kDa) va 16n (hon 60 kDa).

Vi khuan bién 14 nguon chinh dé thu nhan enzym vi ¢6 nhiéu
wu diém vuot troi vé chat lugng ciing nhu kha ning san xuat
alginate lyase [4]. Trong d6, alginate lyase tir vi sinh vt bién
dugc nghién ctru kha nhidu. Mot s chung vi khudn c6 thé ké dén:
gram duong la Bacillus circulans va gram am 1a Azotobacter
vinelandii, Klebsiella aerogenes, Klebsiella pneumonia,
Pseudomonas maltophilia, Pseudomonas putida, Pseudomonas
aeruginosa da duoc nghién ciru cho san xuat alginate lyase [6].
Vi khuén 14 sinh vét c6 kha ning sinh san nhanh, phat trién
manbh, thich Gmg tot voi didu kién cong nghiép. Méi truong dinh
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Study on culture conditions
for extracellular alginate Iyase production
by Bacillus velezensis AlgSm1
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Abstract:

Alginate lyase is an enzyme that degrades alginate to
create bioactive oligoalginate for application in medicine,
industry, agriculture... In this study, cultural conditions
of marine bacteria, Bacillus velezensis AlgSm1 have
been investigated for producing alginate lyase with high
content and activity. The nutritional components such
as carbon source, nitrogen source, initial pH value, and
cultural time were investigated. The results showed
that the cultural conditions of B. velezensis AlgSm1 to
biosynthesize alginate lyase with high activity were
5 mg/ml alginate, 0.8 mg/ml yeast extract; pH 5.5 and
18-hours fermentation at 28-30°C.

Keywords: alginate lyase, Bacillus velezensis, culture
conditions.

Classification number: 1.6

dudng dé nuéi vi khuan ré tién, dé kiém. Do do, enzym thu dugc
tir viéc nudi vi khudn sé nhanh hon, gia thanh ré hon. Nhiéu yéu
t6 nhu ngudn carbon, nito ¢6 anh huéng dén sw phat trién cua
vi sinh vét cling nhu viéc san xuét alginate lyase. Tuy nhién, chi
¢6 mot vai bao cdo lién quan dén t6i vu hoa diéu kién cua qua
trinh 1én men nudi cdy vi sinh vat dé san xuit alginate lyase [7,
8]. Hau hét cac cong bd lién quan dén san xuat alginate lyase tir
vi khuén bién déu sir dung méi trudng bién c6 bo sung alginate
14 ngudn carbon cam (g vi khuén sinh enzym [7-9]. Do d6, khi
nghién ctru vi sinh vat sinh enzym alginate lyase thi can nghién
ctru anh hudng cta chat cam tng.

Trong cong trinh trude [10], chung t6i da tim ra dugc ching
vi khuan bién B. velezensis AlgSml c6 kha ning bé mach
alginate chiét tir rong Sargassum mcclurei thu nhan tai ving
bién Khanh Hoa, Viét Nam, do do trong nghién ctru nay ching
t6i khao sat diéu kién nudi cay ctia chung vi khuan B. velezensis
AlgSm1 dé c6 thé thu nhan enzym voi hiéu suat cao nhat.
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Vat liéu va phuong phap nghién ciu

Vit li¢u

Co chdt: alginate tir rong ndu Sargassum mcclurei duoc
cung cap boi Phong Hoa phén tich va trién khai cong nghé, Vién
Nghién ctru va Ung dung Cong nghé Nha Trang va duoc chiét
theo quy trinh nghién cltu cua Zvyagintseva va cs (2003) [11].

MGéi triong chung nudi cdy vi khudn: méi trudng chung
dé 1én men vi khuan B. velezensis AlgSm1 1a MB c¢6 chira 10
g pepton, 5 g saccharose, 0,1 g KH,PO,, 0,1 g MgSO,.7H,0,
500 ml nudc cat va 500 ml nudc bién, pH 7,0-7,2 [10].

Phuwong phap nghién ciru

Thu nhén dich chiét enzym: ching vi khudn B. velezensis
AlgSm1 dugc 1én men trong moi truong MB 16ng (khong chira
agar) trong 24h & 30°C, tbc do lac 180 vong/phut. Sau do, ly
tam dich nudi cdy & 3.000 vong/phut, 10°C trong 30 phut. Phan
dich ndi thu nhan duoc st dung nhu 1a dich enzym ngoai bao,
phén sinh khéi té bao dugc huyén phu lai v6i dém 10 mM Tris
HCI1 0,02M, pH 7,5, pha v té bao bang song siéu 4m vai tan
s6 20 Hz trong tong thoi gian 2 phut. Dich chiét thu sau khi ly
tam véi toc do 9.000 vong/phut trong 30 phut & 4°C duoc st
dung nhu la dich chiét ndi bao dé thu nghiém hoat tinh enzym.

Thur nghiém hoat tinh enzym: hoat tinh alginate lyase dugc
danh gia bang phuong phap dia thach alginate [10]. 100 ul
dich enzym dugc dua 1én dia thach MB chura 0,5% alginate.
bia thach dugc 0 6 37°C, trong 6h, sau d6 nhudm badi gram’s
iodine. Hoat tinh alginate lyase duoc tinh bang dudng kinh
vong phan giai khong bi nhuém mau boi thube nhudm.

Khdo sat anh hong ciia nguon carbon trong méi trieong
Ién men: ching vi khuén B. velezensis AlgSm1 dugc 1én men
trong mdi truong MB 1ong véi cac ngudn carbon khac nhau &
ndng d6 5 mg/ml bao gdm: saccharose, glucose va alginate.

Khdo sdt anh hwong ciia nguon nito trong méi triweong lén
men: ching vi khuan B. velezensis AlgSm1 dugc [én men trong
moi truong MB véi ngudn carbon la alginate 5 mg/ml nito
thay di 1a: (NH,),SO, NH NO, » pepton, cao chiét ndm men.
Binh méi truong nudi ciy duqc lic véi toc do 180 vong/phut
trong 24h ¢ 28-30°C.

Khao sat pH ban dau ciia méi trieong lén men: chung vi
khuan B. velezensis AlgSm1 dugc 1én men trong moi trudng
MB léng véi nguén carbon va nito & néng dd da duoc lya chon
1 alginate 5 mg/ml va cao chiét nAm men 0,8 mg/ml, pH moi
trudng thay doi tir 4,0 dén 9,0 véi toe do lic 180 vong/phut
trong 24h ¢ 28-30°C.

Khao sat thoi gian lén men: chung vi sinh vat lya chon
dugc nudi trong moéi truong 1én men voi thanh phan moéi
truong toi uu cho sy phét trién cua vi khuan. Toc do nudi cay
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180 vong/phut & 28-30°C trong khoang thoi gian 1-32h. Téc
do sinh trudng va phat trién cua vi khuan duoc xac dinh theo
phuong phap do do duc & budce séng 660 nm, hoat tinh alginate
lyase dugc do bing phuong phap dia thach alginate.

Két qua va thao luan
Xdc dinh vi tri thu nhan alginate lyase

Dich chiét ni bao va ngoai bao cua ching vi khuan nghién
ctru duge thir nghiém hoat tinh alginate lyase bang phuong
phap dia thach alginate (hinh 1). Két qua cho thay, dich chiét
ngoai bao c6 dudng kinh vong phan gidi trén dia thach alginate
cao hon so vé6i dich chiét ndi bao. Do do, trong cac nghién ctru
tiép theo chung toi tap trung thir nghiém hoat tinh enzym trén
dich chiét ngoai bao. Két qua nay ciia ching toi tuong tu voi
cac két qua nghién ctru vé alginate lyase tir vi khuan bién chu
yéu 1a dich enzym ngoai bao nhu extracellular alginate lyase
tir chung vi khudn Pseudoalteromonas atlantica AR06 [12],
Bacillus sp. Alg07 [3].

#Dich nudi cay
ndi bao

Dadi chirng duol

Péi chirng am

\ Dich nudi cay
ngoai bao

Hinh 1. Hoat tinh dich chiét ndi bao va ngoai bao ciia chiing vi khuén B.
velezensis AlgSml1 trén moi trwong dia thach alginate chiét tr rong S.
Mcclurei (301 chimg am la moi truong MB khong chira vi khuan, doi ching duong
la alginate lyase tir Sigma).

Anh hwing ciia nguéon carbon

Chung vi khuan B. velezensis AlgSm1 dugc nudi cdy trong
cac moi truong ¢ bd sung cc ngudn carbon khic nhau, nudi
lic 180 vong/phut trong 24h & nhiét 30°C dé kiém tra hoat tinh
alginate lyase tir dich chiét ngoai bao. Két qua thi nghiém (hinh
2A) cho thdy, sy sinh truong cia vi khudn bién B. velezensis
AlgSml trong 3 mdi trudng c6 ngudn carbon khéc nhau khong
dang ké, trong do sinh truong tot nhat trong moi truong chira
D-glucose véi gia tri OD660 dat 1,64 sau 24h 1én men va
duong kinh vong phan giai alginate la 10+0,5 mm. Trong khi
d6, chung vi khuan nay 1én men trong méi truong chira alginate
dat gia tri OD660 13 1,62, thip hon khong dang ké so v6i moi
truong chira D-glucose, nhung hoat tinh alginate lyase lai tot
nhat voi dudng kinh vong phan giai 1én dén 15+0,5 mm. Do
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d6, nguon carbon phit hop cho ching vi khuan B. velezensis
AlgSml sinh alginate lyase 1a alginate. Két qua khao sat nong
d6 alginate t6i wu dé ching vi khuan nay sinh alginate lyase
dugc thé hién & hinh 2B. Két qua cho thiy ¢ nong d6 8 mg/ml,
chiing vi khuan bién nay sinh enzym tot nhét voi duong kinh
vong phan giai 1a 13,6£0,5 mm. Tuy nhién, & néng do alginate
1a 5 mg/ml hoat tinh alginate lyase thip hon khong dang ké
véi duong kinh vong phan giai alginate 1a 13,3+0,5 mm, do do6
dé tiét kiém chi phi va d& dang cho qua trinh tinh sach enzym
ngoai bao, chiing t6i lia chon ndng do alginate cho ching vi
khuén B. velezensis AlgSm1 sinh enzym la 5 mg/ml.
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Hinh 2. Anh huéng ciia ngudn carbon (D-glucose, saccharose,
alginate) va ndng do alginate 1én sy sinh truéng va hoat tinh alginate
lyase tir chiing B. velezensis AlgSm1.

Trong mdt nghién ctru khac vé anh hudng cua ngudn carbon
1én qua trinh sinh truong va phét trién ctia ching vi khuan Bacillus
sp. TAGS, cac nha khoa hoc ciing dua ra nguon carbon ma chiing
vi khuén str dung tdi wu 14 alginate nhung nong do alginate 1a 8 mg/
ml, 16n hon so véi két qua nghién ctru ctia ching t6i 1a 5 mg/ml [6].
Diéu nay c6 thé 1a do cac chung vi khuan Bacillus ¢6 ngudn gbc
khac nhau va tic dong trén ngudn co chét khc nhau. Trong nghién
ciru ndy, alginate st dung dugc chiét xudt tir rong ndu S. meclurei
0 Vi¢t Nam, con H. Tavafi va cs (2017) da su dung alginate thuong
mai cua Sigma [6].

Anh huwéng cia ngu(in nito

Hinh 3 thé hién sy dnh huong cta ngudn nito trong mi trudng
lén men dén kha nang sinh va hoat tinh alginate lyase ngoai bao
cua chung vi khuan B. velezensis AlgSml.
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Hinh 3. Anh hwéng ciia ngudn nito' va ndng do cia YE 1én sy sinh
trudng va hoat tinh alginate lyase tir ching B. velezensis AlgSm1.

Két qua cho thay, khi st dung nguon nito vo co (NH,),SO,
va NH,NO,, vi khuan sinh truong yéu va dich ngoai bao khong
thé hlen hoat tinh enzym. Con khi st dung nguon nito hiru co
14 peptone va cao chiét nAm men (YE) dé 1én men, c6 thé thay
hoat tinh alginate lyase thé hién mot cach rd rét. Két qua cho théy,
nguon nito thich hop cho ching vi khuan B. velezensis AlgSm1 1én
men 1a YE véi nong d6 0,8 mg/ml.

Anh hwéng ciia pH méi trwong nudi cdy

Hinh 4 thé hién anh huong ctia pH trong lén men toi kha ning
sinh va hoat tinh alginate lyase ngoai bao cuia chung vi khuan
B. velezensis AlgSm1. Chung vi khun B. velezensis AlgSml ¢6
khoang pH sinh truong kha rong, pH 5-8 van ¢ thé sinh truong va
phét trién 6t (i uu & pH 5,5).
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Hinh 4. Anh hwéng ciia pH mai trudong nudi cdy 1én sy sinh truéng va
hoat tinh alginate lyase tir chiing B. velezensis AlgSm1.
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Anh hwdng ciia thoi gian nudi cd'y

Thoi gian 1én men 12 mot trong nhimg thong s duge quan
tam nghién ciru nhim tmg dung hidu qua vao qué trinh san xuat
vi n6 lién quan truc tiép toi qua trinh van hanh may moc, thiét
bi va nhén cong.
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Hinh 5. Anh hwéng ciia thoi gian nudi cy 1én sw sinh truéng va hoat
tinh alginate lyase tir chiing B. velezensis AlgSm1.

Nghién ctru nay cho thdy, thoi gian 1én men dé chung vi
khuan B. velezensis AlgSml sinh truong phét trién va sinh
enzym alginate lyase tot nhat 1a 18h nudi cdy, & moi truong 1én
men pH 5,5, nhiét 6 30°C (hinh 5). O 18h, vi khuén & giai doan
dAu cua pha can bang trong qua trinh sinh truéng va san sinh
enzym cao nhét. O thoi diém 16n men 20-32h, 14 giai doan can
bang cua qua trinh sinh trudng va sau d6 vi khuan s& budc vao
giai doan suy thoai, enzym khong dugc san xuat thém nita. Do
d6, thoi gian thich hop dé thu nhan alginate lyase ngoai bao cua
chung vi khuan B. velezensis AlgSm1 13 18h nudi cay.

Picéu kién 1én men dé chung vi khun B. velezensis AlgSm1
sinh truong va san sinh alginate lyase tot nhat 1a pH 5,5, voi
ngudn carbon 13 alginate 5 mg/ml, ngudn nito 1 cao chiét nim
men v6i ham lugng 13 0,8 mg/ml, thoi gian 1én men 1a 18 gio,
nudi cdy & 28-30°C. Két qua ciia nghién ctru gitip dinh hudng
ching vi khuan B. velezensis AlgSm1 sinh enzym alginate lyase
vo1 ham luong va hoat tinh cao aé tiép tuc nghién ctru tinh sach,
xac dinh dic tinh xtc tic ciing nhu st dung enzym nham diéu
ché oligoalginate c6 hoat tinh sinh hoc tmg dung trong linh vuc
y duoc, thuc phdm chire ning.

LOI CAM ON

Két qua ctia nghién ctru dugce hd trg kinh phi cta dé tai doc
lap cap qubc gia ma s6 DPTDL.CN-57/19 va dé tai KH&CN cép
Vién Nghién ciru va Ung dung Cong nghé Nha Trang “Nghién
ctru thu nhan, tinh sach va dac tinh xtic tic cua alginate lyase tir
chung vi khuéan bién Bacillus Velezensis AlgSm1”. Céc tac gia
chan thanh cam on.
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Phan lap va danh gia kha nang phan huy 2 mia cua cac dong vi Khuin
trong dat phén trong mia & Pong bang song Ciru Long

Vii Viin Long", Tran Vin Diing>
'Khoa Tai nguyén - Moi truong, Truong Pai hoc Kién Giang
2Khoa Néng nghiép, Truwong Bai hoc Can Tho
Ngay nhan bai 23/12/2020; ngay chuyén phan bién 28/12/2020; ngay nhan phan bién 5/2/2021; ngay chip nhan dang 17/2/2021

Tém tit:

Nghién ctru dwoe thye hién nhiam phéan 1ap va danh gia kha ning phan hiy 4 mia ctia nhém vi khuén bén dia trong
dit phén canh tic mia & Dﬁng b?mg song Ciru Long (PBSCL). Miu dat dwgc thu thip tai ba ving dat pheén c6 dién
tich canh tac mia 16n @ PBSCL: huyén Bén Lirc (Long An), huyén Phung Hi¢p (Hau Giang) va huyén Hon Pt (Kién
Giang). Téng cong c6 6 miu dit dwoc thu thap gom: LA1, LA2, HG1, HG2, KG1 va KG2. Két qué nghién ciru di
phén lap dwoc 18 dong vi khuin c6 kha ning sin xuit enzyme cellulase phan hiiy cellulose gdm: LA2-4b, LA2-1,
LA2-4a, LA2-2, KG2-1, KG2-2a, KG2-2b, KG2-3, KG2-20, KG2-21, KG2-22, KG2-24, KG2-26, KG2-27, LA1-1,
LA1-2, LA1-3, LA1-7. Tit ca cic dong vi khuin dwgc phan Iap déu c6 kha niing phan hity hiru hiéu 14 mia, c6 tiém
ning wng dung vao thue tién san xuit va gép phan cai tao chit lwong dit phén & PBSCL. Trong d6, 5 dong vi khuin
dugc chon (LA1-1, LA2-4a, LA2-4b, KG2-2b va KG2-24) ¢6 kha nang phin hiy 14 mia cao hon khac biét c6 y nghia

(p<0,05) so véi nghiém thirc khong cé vi khuin.

Tir khéa: cellulase, cellulose, dit phén, 14 mia, phan lap, vi khuén.

Chi s6 phén logi: 1.6

Trong qué trinh canh tdc mia tai DPBSCL, 14 mia thuong dugc
cdy vii v dé phan hiy ty nhién thong qua qua trinh phan hiy
sinh hoc ciia nhidu loai vi sinh vat trong dat. Sw phan huy céc
thanh phan trong 14 mia hay du thira thyc vat thuong phu thude
vao nhiéu yéu t6 nhu tinh chét 1y, hoa hoc ciia méi truong dat [1],
phuong phép quan 1y dong rudng [2-6], s lwgng va tinh chét cia
tan du thuc vat [7, 8], hoac cu triic ctia cong déng vi sinh vat
trong dét [9, 10]. Ngoai ra, toc do phan hity cta cac du thira thuce
vat trong dat con phu thudc 16n vao ty 1€ C/N cua dat va tan du
thue vt [11, 12]. Mot s6 nghién ciru trude ddy cho thay ty 18 C/N
16n hon 60 thuong 1am giam toe do phan hiy cac tan du thyc vat
[1, 13]. Cay mia c6 ty 1€ C/N khoang 150, do d6 14 mia thuong
phéan hity rat cham trong ty nhién, va khi cay vui la mia truc tiép
vio dat s& gy bat dong dinh dudng trong dat [14].

Dt phén 13 mot trong hai nhom dat c6 dién tich 16n nhét tai
DBSCL bén canh nhom dat phu sa [15]. Hoat dong cta cac vi sinh
vit trong dat phén thuong bi anh huong do d chua va nong do
doc chat cao. Trong do, doc chit Al duoc xem 1a yéu t6 gi61 han
sinh truong quan trong nhét doi vai cdy trong va vi sinh vt trong
dét phen [16].

Tan du thyc vat cia cay mia c6 chira khoang 40-50% cellulose

‘Tac gia lién hé: Email: vwlong@vnkgu.edu.vn
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[17]. Cellulose 1a mot polysaccharide mach thang - mot chudi ciia
cac dwong don. Do Iyc lién két hoa hoc C-O-C gitra cac phan
tir dudng cia cellulose kho bi pha v&, nén dé pha vé cellulose
tiing budc can c6 su tham gia ciia mot hop cht hiru co dic biét
1a enzyme cellulase [1]. Két qua nghién ciru cta Johnson va cs
(2007) [18] cho thay, mot s6 dong vi khuan c6 kha ning san xuat
enzyme cellulase dé phan huy cellulose trong tan du thuc vat
ctia cdy mia nhu Cellulomonas cellulovorans, Corynebacterium
urealyticum... Tuy nhién, vidc xac dinh nhom vi khuan trong dat
phén c6 kha ning phéan huy 14 mia con rat han ché. Do do, nghién
ctru ndy duoc thye hién nham phan 1ap va tuyén chon cac dong vi
khuén c6 kha nang phan hiy nhanh 14 mia. Pay ciing la co s& quan
trong cho viéc san xuét ché pham sinh hoc phan huy 14 mia néi
riéng, cac phé phu pham ndng nghiép noi chung, gop phan duy tri
d6 phi nhiéu cho dt san xuat nong nghiép & PBSCL.

Phuong phap nghién ciiu
Miiu vit thi nghi¢m

Mau dét dugc thu thap tai 3 dia diém canh tac mia lon &
bBSCL gom huyén Bén Luc (tinh Long An), huyén Phung Hlep
(tinh Hau Glang) va huyén Hon Dat (tinh Kién Giang). Tai moi
tinh thu 2 mau dét trén 2 loai dit, gom. dét phén hoat dong nang
va dt phén hoat dong trung binh. Cac miu dat duoc mi hoa theo
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Abstract:

The objectives of this study were to isolate and determine
the ability of bacterial strains to decompose sugarcane
leaves from acid sulfate soils in the Mekong River Delta
(MRD). Soil samples were collected from three acid
sulfate soils in Ben Luc district, Long An province, Phung
Hiep district, Hau Giang province, and Hon Dat district,
Kien Giang province where large sugarcane areas
cultivated. Six soil samples were collected and coded:
LA1,LA2, HG1, HG2, KG1, and KG2. The results of the
study have isolated 18 strains of bacteria are capable of
producing cellulase enzyme that breaks down cellulose
including LA2-4b, LA2-1, LA2-4a, LA2-2, KG2-1, KG2-
2a, KG2-2b, KG2-3, KG2-20, KG2-21, KG2-22, KG2-
24, KG2-26, KG2-27, LA1-1, LA1-2, LA1-3, LA1-7. All
isolated bacterial strains have the ability to effectively
decompose sugarcane leaves, have the potential to apply
in practical production, and contribute to improving
the quality of acid sulfate soils in the MRD. In which,
five selected bacterial strains (LA1-1, LA2-4a, LA2-4b,
KG2-2b, and KG2-24) were significantly higher (p<0.05)
in the decomposition of sugarcane leaves than the
treatment without bacteria.

Keywords: acid sulfate soils, bacteria, cellulase, cellulose,
isolation, sugarcane leaves.

Classification number: 1.6

tinh Kién Giang (KG), Long An (LA) va Hau Giang (HG) gom:
KG-1, KG-2, LA-1, LA-2, HG-1 va HG-2. Két qua phan tich cho
thy dét tai 3 tinh c6 pH dat thap, dao dong tir 3,49-4,33, kha nang
trao ddi cation (CEC) & ngudng thap den trung binh (10,6-16,8
cmol /kg) Ham lugng dam (N) tong sd trong dat tai cac tinh Kién
Glang (0,29-0,55 %N), Hau Giang (0,16-0,22%N), va Long An
(0,33-0,36%N) dugc danh gia ¢ muc trung binh. Mt s vi sinh vét
va mot sd tinh chat hod hoc khac trong 4t ban dau tai céc dia diém
nghién ctru dugc trinh bay ¢ bang 1.
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Bing 1. Mot s6 tinh chat dét tai 3 tinh Kién Giang, Hiu Giang va Long An.

Céc nhém dit nghién ciru

Céc chi tiéu

KG-1 KG-2 HG-I HG-2 LA-1 LA-2
pH 349 431 367 433 386 421
K trao doi (cmol,_ /kg) 032 044 048 020 019 0,09
CEC (cmol(ﬂ/kg) 136 106 168 139 127 123
N tbng 6 (%N) 055 029 022 016 036 033
NH,'N (mg/kg) 952 100 201 197 200 192
NO, -N (mg/kg) 231 022 577 654 146 727
P-Bray 2 (mgkg) 179 741 557 730 619 108
Matsé VSV (CFU/g x 10 029 1,69 052 412 398 146

Ghi cht: CEC: kha ning trao déi cation; VSV: vi sinh vat.
Phin Igp cdc dong vi khudn cé khd ning phéan hiiy ld mia

Phuong phép phéan ldp cac dong vi khuén co kha nang phan
huy 14 mia dugc thuc hién theo phuong phap cua Sirisena va
Manamendra (1995) [19]. Can 1 g dét vao binh tam giac 100 ml
chtra 24 ml méi trudng khoang tdi thidu gom: 2 g MgSO,.7H,0; 1
gKHPO,; 1 gKH,PO,; 1 gNH,NO,; 0,05 g FeCl,.6H, OvaO 02¢g
CaCl, trong 1 1 nudc khu khoang co6 bo sung 0,5% carboxymethyl
cellulose CMC (5 g CMC - 14 ngudn carbon duy nhét trong moi
truong nuoi cay). M3i méiu dét dugc bd tri véi 1 1an lap lai. Mau
d6i chimg duoc thyc hién twong ty nhung khong ¢6 mau dét. Sau
d6 dat trén may lic vai toe do 90 v/ph & diéu kién nhiét do phong,
duoc che ti trong sudt qua trinh nuéi cdy va day dugc xem la thé
hé vi sinh vt nudi cdy dau tién. Sau 10 ngay nudi cdy, hit 1 ml
dung dich vi khuan ciia thé hé nudi cay dau tién chuyén sang binh
tam giac 100 ml mai da tiét trung chita 24 ml dung dich moi truong
khoang tdi thiéu long va tiép tuc lac trong toi & nhiét do phong
trong 10 ngay dé thu thé hé vi sinh vét nuéi ciy thir hai; quy trinh
nay duoc lap lai lién tuc 5 1an. Sau mdi lin cdy chuyén su da dang
vi sinh vat trong mdi truong giam dan, dong thoi mat so cua cac vi
sinh vét c6 tiém ning st dung CMC ting 1én, tao nguodn dé phan
lap cac vi sinh vat c6 kha nang tiét ra enzyme cellulase.

Khao sat sy hi¢n dién enzyme cellulase ciia cdc dong vi
khudn da phan lap

Phuong phép khéo sat enzyme cellulase duoc thyc hién theo
phuorng phap cua Sirisena va Manamendra (1995) [19]. St dung
kim cdy lay khuan lac, sau do chuyén sang moi truong TSA b6
sung 1% CMC. Cac dia petri dwoc 1 trong tdi, & didu kién phong
trong 3 ngdy dé tao ngudn vi khudn chudn bi cho viéc bd tri cac
thi nghiém d4nh gia kha nang phan hiy 14 mia ciia vi khuan. Sau
3 ngay U, cac dia petri dugc dem ra ngoai, dung tam bong va nude
khir khoang dé loai bo colony cta vi khuan. Hit 5 ml dung dich
thudc nhuém Congo red 0,1% cho vao cac dia petri nay, dé yén
trong 20 phut, sau do loai bo thude nhudm, rira nhe véi nude.
Thém 5 ml dung dich NaCl 1M, dé yén 30 phut. Loai bo dung
dich NaCl, quan sat va ghi nhan duong kinh ving sang mau cam
nhat, vung sang nay goi la vong halo, do enzyme cellulase cua vi
khuan tiét ra dd phan hity hét CMC nén thube nhuom khong bi giit

25



s Khoa hoc Tu nhién

lai, duong kinh Vong halo cang 16n thi lu'orng enzyme do vi khuan
tiét ra cang nhiéu; ving sang mau d6 do van con CMC nén thude
nhudm bi gitr lai.

Dinh gid kha ning phin hiiy ld mia ciia cdc dong vi khudn
dwoc phan lgp

Vigc danh gid kha nang phan hiy 14 mia dugc thuc hién theo
phuong phap ciia Gupta va cs (2012) [20]. Ngudn la mia ding cho
thi nghi¢ém dugc thu thap, phoi kho, cét thanh doan ngén khoang
1,5 cm, rua sach véi nudc may 3 14n, rtra lai 2 14n v6i nude cat, trai
mong va phoi kho trong khong khi ¢ diéu kién phong thi nghiém.

Léy 12,5 g vat liéu 14 mia cho vao dia petri, hi¢u chinh am do
kho kiét thu dugc 2,5 g, tiét triung 3 lan ¢ nhiét do 121°C trong 20
phiit bang may thanh tring uét. Sau d6, nhé déu 2 ml dung dich
chita vi khuan da dugc chuan bj én trén bé mat vat ligu va tron
déu. Dan parafilm bén ngoai dia petri dé tranh nhiém méau. Cac dia
petri dugc u ¢ nhiét do phong trong 45 ngay.

Thi nghiém b tri theo dang hoan toan ngiu nhién vdi 6 nghiém
thire va 3 lan lap lai, bao gém 5 dong vi khuan duoc tuyén chon:
LA2-4a, LA2-4b, LA1-1, KG2-2b, KG2-24 va ddi chimg. Nghi¢m
thirc d6i chimg chi ¢6 14 mia da tiét tring, khong chira vi khuan.

Chi tidu theo ddi: khoi luong 14 mia tai céc thoi diém 15, 30
va 45 ngay sau khi 0. Cac dia petri chira 14 mia trong thi nghiém
duoc sy ¢ nhiét do 105°C trong 8 gid bang tii sdy, sau d6 céc dia
ndy dugc dem cin dé xac dinh trong luong giam di theo thoi gian
thi nghiém.

Xie Iy 56 liéu

S6 liéu thu thap dugc tinh toan, v& do thi béng phﬁn mém
Microsoft Excel va duoc xir ly théng ké bang phin mém Minitab
V.16; kiém dinh Tukey dé danh gia khac biét y nghia thng ké giita
cac nghi¢m thirc phan hiy 14 mia ¢ mue y nghia 5%.

Két qua va thao luan

Cac dong vi khudn dwgc phdn ldp cé khd nang phan hiy la
mia

Sau qua trinh hoat hoa va 1am giau mat s vi sinh vat trong
mdi trudng long, tong cong co 18 dong vi khuan dugce phan 1ap ¢o
tiém ning phan hiy 14 mia dugc ky hidu: LA2-4b, LA2-1, LA2-
4a, LA2-2, KG2-1, KG2-2a, KG2-2b, KG2-3, KG2-20, KG2-21,
KG2-22, KG2-24, KG2-26, KG2-27, LA1-1, LA1-2, LAI-3,
LA1-7. Két qua cho thiy khong c6 dong vi khuan co kha ning
phan hiy 14 mia trén 2 nhém dét tai tinh Hau Giang. Hinh dang
té bao cua 18 dong vi khuan da phan lap duoc quan sat dudi kinh
hién vi quang hoc ¢ vat kinh E100, gém 6 2 dang: dang hinh que
va hinh cau. Dang té bao hinh que gdm céc dong vi khuin: LA2-
1, LA2-4a, LA2-2, KG2-2a, KG2-18, KG2-26, KG2-27, LAl-1va
LA1-7. Dang t& bao hinh cdu gdm cac dong vi khuin: LA2-4b,
KG2-1, KG2-2b, KG2-3, KG2-21, KG2-22, KG2-24, LA1-2 va
LA1-3 (hinh 1).
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LA2-4b LA2-1

Hinh 1. Hinh dang khuin lac ciia mdt s6 dong vi khuén dwgc phan 1ap.

Sw hi¢n di¢n ciia enzyme cellulase ¢ cic dong vi khudn di
dwgc phan lap

Két qua khao sat sw hién dién ctia enzyme celulase ciia 18 dong
vi khuan cho thdy, tat ca cdc dong vi khudn ndy déu c6 kha ning
tiét enzyme cellulase dé phan huy co chat CMC. Dudng kinh vong
thity phan khong mau quanh khuan lac dugc trinh bay & bang 2.
Két qua cho thiy, dong vi khudn ky hiéu LA2-1 tao vong thay phan
c6 duong kinh 1a 29 mm, cao nhét trong 18 dong phan lap duoc,
hai dong vi khuan ky hiéu LA1-1 va KG2-24 tao vong thity phan
c6 dudng kinh 28 mm. Ba dong vi khuan ky hiéu KG2-3, KG2-2a
va KG2-22 tao vong thuy phan co duong kinh 5 mm, thap nhat
trong 18 dong phan 18p dugc.

Biang 2. Kha ning phén hity CMC ciia 18 dong vi khuén sau 3 ngay nuéi cdy.

A T T IC  To
LA1-1 28 KG2-2a 5

LA1-2 16 KG2-2b 19

LA1-3 14 KG2-3 5

LA1-7 14 KG2-20 9

LA2-1 29 KG2-21 17

LA2-2 25 KG2-22 5

LA2-4a 26 KG2-24 28

LA2-4b 26 KG2-26 17

KG2-1 10 KG2-27 16

Kha nang phédn hiy la mia ciia nam dong vi khudn duoc
tuyén chon

Két qua danh gia kha ning phan hiy 14 mia sau 15, 30 va 45
ngay nudi cdy ctia 5 dong vi khuan tuyén chon duoc trinh bay &
hinh 2. Khéi luong 14 mia bj phan huy ¢6 xu huéng ting dan theo
thoi gian, déc biét trong giai doan tur 30-45 ngay va khac biét co
¥ nghia thong ké so voi ddi chimg (p<0,05). O thoi diém 15 ngay,
dong vi khuan ky hiéu KG2-2b phan hity duoc khoang 0,25 g co
chat 14 mia va khéc biét ¢6 ¥ nghia so v6i cac nghiém thire con lai.
Dong vi khuan ky hi¢u KG2-24 thé hién kha ning phan hiy 1a mia
twong d6i thap ¢ thoi diém 15 va 30 ngay; tuy nhién, ¢ thoi diém
45 ngay lai thé hién kha niang phan hily cao nhét, didu nay c6 thé
do dong vi khuan nay da thich (mg va phét trién du mat so.
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Thoi gian thi nghiém (ngay)

Hinh 2. Khéi lwgng co chét 14 mia bi phan hiiy theo thoi gian thi
nghiém.
Céc thanh doc thé hién sai sé chuan cua gia tri trung binh (n=3).

Tai thoi diém 15 ngay, phan trim khdi luong 14 mia bi phan
huy cua 5 dong vi khuén thi nghiém dao dong tur 1,62-9,15%,
twong tmg voi khoi lugng 14 mia bi phan hay tir 0,04-0,25 g; dong
vi khuan ky hiéu KG2-2b ¢6 phan trim phan hiy cao nhat (9,15%)
va khac biét ¢ y nghia thong ké so voi dbi chimg va 4 dong vi
khuan con lai. O thoi diém 30 ngay, phan trim khi luong co chét
bi phan huy boi 5 dong vi khuan thi nghiém cao hon so v6i nghiém
thirc d6i ching va khac biét ¢6 ¥ nghia théng ké (p<0,05). Kha
ning phan hity 14 mia ctia 5 dong vi khun thi nghiém bién dong tir
5,53-9,84%. Trong do, dong vi khuin KG2-2b ¢6 kha nang phan
hiy cao nhit (9,84%) va khéc biét co ¥ nghia thong ké so vdi cc
nghiém thirc con lai. Tdc do phan huy ciia la mia trong nghién ctru
ndy cao hon so voi két qua nghién ciru cua Johnson va cs (2007)
[18] trong diéu kién khong tiét tring, ¢6 téc do phan hiy chi dao
dong tir 2,10-4,28% sau 28 ngay. Sau 45 ngay, nhin chung tit ca cac
dong vi khuan déu thé hién kha ning phan hiy 14 mia, phan trim
khoi lugng phan hity bién dong tir 11,19-17,0% va déu khac biét ¢
¥ nghia thong ké (p<0,05) so véi nghiém thire dbi chimg. Hai dong
vi khudn ky hiéu KG2-24 va KG2-2b ¢ phan trim phan huy 14
mia cao nhat, 1an luot 1a 14,3 va 17,0%, khéc biét co y nghia théng
ké so v6i nghiém thire dbi chimg va cc dong vi khuan con lai.

Keét luan

Trong céc loai dat phén hoat dong ning va dat phén hoat dong
trung binh canh tic mia tai ba tinh Long An, Hau Giang va Kién
Giang 6 PBSCL di phan lap duoc 18 dong vi khudn c6 kha ning
phan hiy 1a mia gdm: LA2-4b, LA2-1, LA2-4a, LA2-2, KG2-1,
KG2-2a, KG2-2b, KG2-3, KG2-20, KG2-21, KG2-22, KG2-24,
KG2-26, KG2-27, LA1-1, LA1-2, LA1-3, LA1-7. Cac dong vi
khuan nay déu co thé san xuat ra enzyme cellulase dé phan huy
cellulose trong 14 mia. Trong d6, ¢ 5 dong vi khuan duogc tuyén
chon (LA1-1, LA2-4a, LA2-4b, KG2-2b va KG2-24) c6 kha nang
phan huy 14 mia nhanh hon so v6i doi ching khong co vi khuan.
Pé khing dinh hi¢u qua phan huy la mia, can tiép tuc thyc hién céc
thi nghiém ngoai dong rudng nham danh gia mot cach toan dién
kha nang phan hiy 14 mia ciia 5 dong vi khuén dugc tuyén chon
ny trén cac loai dat phén canh tic mia  DPBSCL.
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Xac dinh ddc diém ving gen rbeL va trnH-psbA cia phan lodi Van sam
Phan Xi Pang (Abies delavayi subsp. fansipanensis (Q.P. Xiang) Rurhforth)
o' Viét Nam
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Tom tit:

Véan sam Phan Xi Pang (Abies delavayi subsp. fans;panenszs (Q.P. Xlang) Rurhforth) 1a loai thwe vat ban dia thu’(rng
phén bd & dd cao tu’ 2.400 m so v6i muwc nwéc bién. Pay 1a loai nim trong danh luc cac loai thwe vat nguy cap can
dwgc bao vé va bi cAm khai thac, sir dung vi muc dich thwong mai. Quén thé Van sam ciia Viét Nam tép trung duy
nhit ¢ mdt ving niii thudc dinh Phan Xi Ping véi duwong kinh quén thé khoang 3 km, & d cao 2.600-2.950 m, cach
xa quén thé Van sam ¢ Cang Shan, Trung Quéc khoang 500 km. Trong nghién ctru nay, nham tim hiéu rd hon vé sy
sai khac di truyén giira loai Van sam phan b6 & Phan Xi Ping Viét Nam véi loai Van sam phéan bd tai Trung Qudc,
cAc tac gia da tién hanh doc trinh tw 2 viing gen luc lap gdm rbcL va trnH-psbA va so sanh véi loai Van sam ciia Trung
Qudc. Két qua cho thiy, phan loai Van sam Phan Xi Piing ciia Viét Nam ¢6 mdt vi tri Nucleotide sai khac so véi loai
Abies nukiangensis cia Trung Qudc & vi tri s6 455 trén ving gen rbcL va 2 vi tri Nucleotide sai khac trén viing gen
trnH-psbA & vi tri s6 332 va 503. Trinh ty hai viing gen rbcL va trnH-psbA ciia loai Van sam Phan Xi Ping ciia Viét
Nam da dwoc ding ky 1én Ngan hang gen thé giéi (GenBank) v6i ma sé truy cap 1a MK783132 va MK783131.

Tir khéa: Abies delavayi, Abies delavayi subsp. fansipanensis, DNA chloroplast, rbcL, trnH-psbA, Viét Nam.
Chi s6 phén logi: 1.6

Md dau Phén lodi Van sam ¢ Viét Nam duoc ghi nhan va mo
ta boi Frajon va Siba nam 1990 [2] véi tén khoa hoc Abies
delavayi var. nukiangensis auct.non (W.C. Cheng & L.K.
Fu) Frajon & Siba, sau d6 dugc nha khoa hoc Trung Qudc
Q.P. Xiang dat lai tén khoa hoc 1a Abies fansipanensis Q.P.
Xiang [11]; dén nam 1999, loai nay dwoc Rushforth mé ta
va dat lai tén la Abies delavayi subsp. fansipanensi (Q.P.

Chi Van sam (d4bies) c6 khoang 48 loai, la mdt trong
nhitng chi ¢6 s6 luong loai 16n nhét so véi cac chi khac
trong ho Thong (Pinaceae) [1]. Chi nay dugc ghi nhan va
dat t€n boi nha khoa hoc Miller vao nam 1754 [2]. Abies
phan bd rai rac ¢ Trung va Bic My, chau Au, Bic Phi, chau
A (phia nam day Hlm‘alay.a, phia nam Trung Quoce) [3]. Hau Xiang) Rushforth. Tuy nhién, cac tac gia nay mai chi ding
hét cac nghién ctru vé chi ndy trén thé gidi déu chirardng  14i & phuong phap dinh loai chit yéu dwa trén quan diém hinh
day la nhimg loai thyc vat ngoai ¢6 gia tri kinh t€ cao, con 4 ma chua di sau phan tich dac diém di truyén ctia loai.
co vai tro quan trong trong cac h¢ sinh thai 4 nhiét d6i, on  Theo Keith Rushforth [1], vé mit hinh thai (mau sic cua
doi, mot trong nhimg ving dau nguon ddc biét nhay cam  pop c4i, cu thé mau sc ciia nén cai phan loai Van sam Phan
[1-6]. Xi Pang c6 mau tim nhat hon mau cia A4. nukzanger’les), loa}

Theo Danh luc d6 ctia TUCN (ver. 2013.1) [7] vé cac loai 1Ay ¢0 sur khac bi€t v6i loai Van sam ¢ Trung Quoc nén dé
loai Van sam Phan Xi Pang la bac dudi loai (tuc 1a loai dac
hiru Hoang Lién). Van dé nay con nhiéu tranh cdi do chua
¢6 thong tin vé dic diém di truyén (gen) cta loai Van sam
Phan Xi Pang dé khang dinh né 1a Abies delavayi Franch.
hay la Abies delavayi. subsp. fansipanensis (Q.P. Xiang)
Rushforth [5].

bi de doa toan cau, Van sam Phan Xi Pang (Abies delavayi
subsp. fansipanensis) duoc xép vao mirc d6 de doa rit nguy
cap, con theo Sach do Viét Nam xudt ban nim 2007 thi
chung duoc xép 0 muc s€ nguy cép (VU) [8]. Tir nam 2006
dén nay, Van sam Phan Xi Pang luén dugc xép vao nhém
IA 12 nhém cam khai thac va str dung vi muc dich thuong
mai [9, 10]. Trong vai nam tro lai day, phan loai hoc dua trén cac chi
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Abstract:

Abies delavayi subsp. fansipanensis (Xiang Q.P.)
Rurhforth) or Abies delavayi var. nukiangensis auct.
non is a native plant, distributes at altitudes about 2,400
m above sea level. This plant belongs to the Pinaceae
family and is listed in endangered, precious and rare
species banned from commercial exploitation. The Abies
delavayi subsp. fansipanensis population in Vietnam
only concentrates in a mountainous area at the peak of
Fansipan with a population diameter of about 3 km at an
altitude of 2,600 to 2,950 m, and is about 500 km far from
the Abies delavayi population in Cang Shan (China). In
this study, the author sequenced the region of the rbcL
and trnH-psbA of Abies delavayi subsp. fansipanensis in
Vietnam, compared with the Abies delavayi of China to
better understand the genetic characteristics of Abies
delavayi subsp. fansipanensis in Vietnam. The results
showed that the Abies delavayi subsp. fansipanensis in
Vietnam has a different nucleotide position compared to
the Chinese Abies nukiangensis at nucleotide no. 455 on
the rbcL gene region and two other nucleotide positions
in the #rnH-psbA genome at positions 332 and 503. The
sequences of the rbcL. and #rnH-psbA gene regions of
Abies delavayi subsp. fansipanensis from Vietnam were
registered into the GenBank with the accession number
MK?783132 and MK783131, respectively.

Keywords: Abies delavayi, Abies delavayi subsp.
fansipanensis, DNA chloroplast, rbcL, trnH-psbA,
Vietnam.

Classification number: 1.6
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thi phéan tir duoc phat trién manh mé boi cac phan tich ADN
cho phép thyuc hién duoc ngay ca trén cac mau vat khong
con nguyén ven, dic biét khong bi anh hudng boi bat cir
yéu tb khach quan nao. Hién nay, phan tich ADN duoc coi
la phuong phap quan trong, tin cay trong cac nghién ctru
vé phan loai hoc, dic biét trong cong tac giam dinh phép y.

O thuc vat, voi loi thé 13 ¢o kich thude nho, sb lugong
ban sao lon va di truyén on dinh qua cac thé hé nén cac gen
trong h¢ gen luc lap thuong dugc st dung nhu nhiing chi thi
phan tir trong cac nghién ciru vé phan loai. Tuy nhién, véi
moi nhém thue vat khac nhau thi kha nang phan loai chinh
xac cua cac chi thi phan tr 1a khac nhau, do vay viéc sir dung
két hop nhiéu chi thi phan tir d dwoc nhidu nha khoa hoc
trén thé gii quan tim nghién ctru. Trong mot nghién ciru vé
cac loai thyc vat & can dang trén Tap chi PNAS nam 2009,
Hi¢p hdi nghién ctru ma vach su séng (The Consortium for
the Barcode of Life - CBOL) da chirng minh 4 vuing gen ma
hoa gdm matK, rbcL, rpoB, rpoC1 va 3 ving gen khong ma
hoa trong h¢ gen luc lap 1a atpF-atpH, trnH-psbA, psbK-
psbl 1a nhitng chi thi phan tir htu hiéu trong cac nghién ctru
vé phan loai ¢ thyc vat trén can, dac biét su Kkét hop gitra
cac ving gen nay sé& cho két qua dang tin cy cao hon [12].

Trong nghién ctru nay, dé tim hiéu rd hon vé su sai khac
& cap d6 phan tir gitra loai Van sam phan b & Viét Nam véi
loai Van sam Trung Quéc, chung t6i da thuc hién gidi ma
trinh tir hai viing gen luc lap gdm rbcL va trnH-psbA. Day
1a 2 ving gen ma vach (barcoding) phd bién nhat thuong
dugc lua chon st dung trong cac nghién ctru vé phan loai/
giam dinh loai thyc vat.

Vat liéu va phuong phap nghién ciiu
Vit licu
Mau 14 ctia mot cdy Van sam Phan Xi Ping cao 12

m, duong kinh 38 cm, dugc thu tai d§ cao 2.636 m (N:
22°18,554°, E: 103°46.743), ky hiéu mau: A70 (hinh 1).

Hinh 1. Hinh dnh ciy Van sam Phan Xi Ping dwgc thu miu va vi tri
toa do ciia miu thu (nguén: Nguyén Hing Manh, 2019).
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Mau thu dugce bao quan trong silicagen va luu giir tai
Phong Hé théng hoc phén tir va di truyén bao ton, Vién Sinh
thai va Tai nguyén sinh vat dé phuc vu cho phan tich ADN.

Phwong phap

Téch chiét ADN tong s6: mau 1a duge tach chiét bang
CTAB theo quy trinh cda J.J. Doyle va D.J. Doyle (1987)
[13] (c6 cai tién dé phu hop vai diéu kién phong thi nghiém).
Kiém tra do sach va nong d6 ADN bang do quang phd trén
may NanoDrop One. ADN tong sé sau d6 dugc pha lodng
dat ndng do 10 ng/ul dé dung cho phan tng khuéch dai gen
(PCR).

Trinh tu cic cdp mdi dung cho khuéch dai ving gen
trnH-psbA va rbcL duge tong hop dua theo cac két qua

nghién ctru cua Kress va cs (2005) [14] va Hasebe va cs
(1994) [15] (bang 1).

Bang 1. Thong tin cac cip mdi sir dung.

Ténvinggen  Mbi xudi Mo nguge ML) Chiéu i Tham
s b se bitcipmdi vinggen khao
GITATGCATGAA  CGCGCATGGTGG
mHpshA G AATGCTC ATTCACAATCC 0 Gl (12
CTTCGGCACAAAA
rbel TCTAGCACACGAA 1\ oA NACGATCT 56 700 (15]
AGTCGAAGT CTCCA

Nhdn ban ving gen rbeL va trnH-psbA bang phan imng
PCR: phan tng nhan gen duoc thuc hién trong tong thé tich
14 50 pl véi céc thanh phan gdém: 32 pl H,0, 5 ul dém, 5 pl
dNTP, 3 pl mdi xudi F (30 pM), 3 ul moi ngugce R (30 pM),
1 ul ADN tong sd, 1 ul enzyme Taq polymerase. Chu trinh
nhiét duogc thyc hién trén may PCR system 9700 véi cac chu
ky gdm: bién tinh ¢ 95°C trong 3 phut, tiép theo 1a 35 chu ky
lap lai v&i mdi chu ky cu thé nhu sau: bién tinh & 95°C 30
gidy; bat cap ¢ 50°C (ddi voi gen trnH-psbA) va 56°C (d6i
voi gen rbel) trong 1 phut, kéo dai ¢ 72°C trong 1 phit,
cudi cting két thiic phan g ¢ 72°C trong 5 phut dé két thuc
phén tmg va bao quan mau & 4°C.

San pham PCR sau d6 duogc dién di kiém tra trén gel
agarose 1% (co chira gel red), soi gel trén dén chiéu anh
sang UV.

Gidi md trinh tw gen va xir Iy s6 liéu: san pham PCR
dugc tinh sach bang Sephadex G50 (Sigma). Phan tng giai
ma trinh ty nucleotide dugc thuc hién voi bo kit BigDye
terminator v3.1 trén may doc trinh ty ABI 3100 Avant
genetic analyzer (Applied Biosystems).

Str dung cong cu BLAST dé kiém tra tinh chinh x4c cta
ving gen duge khuéch dai bang cach xac dinh céc trinh
tu twong ddng véi trinh ty nay trong co s dit lidu trén
GenBank.
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Két qua sau d6 dugc so sanh vai trinh ty ciia mot sb loai
Abies khac trén GenBank (bang 2). Loai Thong kim tién
(Pseudolarix amabilis - MH749294.1) dugc st dung lam
loai ngoai nhém.

Bang 2. Danh sich cac lodi trén GenBank duwgc ding dé so sanh.

GenBank Code
TT Danh sach

rbcL. trnH-psbA
1 Abies delavayi JF940551.1 IN043652.2
2 Abies squamata JF940610.1 JN043711.2
3 Abies nukiangensis JF940536.1 JN043711.2
4 Abies forrestii JF940579.1
5 Abies holophylla JQ512508.1 JQ512263.1
6 Abies densa JF940556.1
7 Abies spectabilis MF786477.1 HQ833523.1
8 Abies firma JQ512506.1
9 Abies veichii IN935621.1
10 Abies pinsapo FR831932.1
11 Abies recurvata HQ833560.1 HQ833516.1
12 Abies alba FR832521.2 FR832521.2
13 Abies nephrolepis JF940596.1
14 Abies homolepis ABO015648.1
15 Abies cilicica MH069637.1
16 Abies balsamea IN935605.1
17 Abies bracteata AB029647.1
18 Abies magnifica EU331927.1
19 Abies hidalgensis EU269028.1
20 Abies grandis AB029646.1
21 Abies fabri IN043666.2
22 Abies fargesii IN043671.2
23 Abies beshanzuensis IN043643.2
24 Abies ferreana IN043675.2
25 Abies nebrodensis FR832517.2
26 Abies fanjingshanensis IN043641.2
27 Abies chensiensis IN043646.2

Phan mém ClustalW [16], GenDoc va MEGAS5.2 [17]
dugc dung dé phan tich dan liéu, bang khoang cach di
truyén duoc thiét 1ap theo phuong phap ti gian (Maximum
Parsimony), mtc d khac biét di truyén duoc tinh toan theo
mo hinh Kimura hai tham sb. Thuc hién véi 1.000 1an lap lai
dé xac dinh gia tri ung ho (bootstrap) trong cdy ML (MLBS)
va BI (BPP). Ngoai ra, cac nut trong cdy ML dugc danh gia
voi gia tri bootstrap 75% trd 1én va cac nut c6 BPP 95% tro
1én c6 ¥ nghia trong phan tich BI. Khoang cach di truyén (P)
giita cac loai trong chi duoc tinh toan bang Mega 7.0.



Tich chiét DNA tong s6: ADN tong s6 clia mau nghién
clru duoge tach chiét thanh cong voi két qua do OD260/
OD280 = 1,81, chimng t6 ham lugng DNA thu dugc c6 do
tinh khiét cao.

Nhdn ban gen bang PCR: két qua dién di san pham PCR
trén gel agarose 1% cho thiy, cac mau PCR 1én vach co kich
thude 600 va 700 bp twong tng voi kich thudc gen trnH-
psbA va rbeL nhu du kién (hinh 2).

M 1 2

T00sbp =»
600bp

Hinh 2. Hinh &nh dién di sin phim PCR trén gel agarose 1%.
Lane M: ADN ladder 1 kb; Lane 1: san pham PCR gen rbcL; Lane 2:
san phim PCR gen trnH-psbA.

San pham PCR duoc thyc hién doc trinh tu 2 chiéu. Két
qua giai trinh tu hai chiéu nhan duoc ciia mdi doan gen sau
d6 dugc ghép ndi v6i nhau dé thu vé mot trinh tw duy nhét
béng ph?m mém Chromas Pro. Trinh tu thu dugc sau hiéu
chinh ¢ dinh dang file fasta (.fas) dugc kiém tra bang cong
cu BLAST (www.ncbi.nlm.nih.gov/BLAST/) dé so sanh
Vv6i céc trinh ty sin co trén GenBank. Két qua phan tich
trinh ty trén phan mém Chromas Pro cho thdy da giai ma t6t
dugc doan gen c6 chiéu dai 700 bp cho ving gen rbcL va
doan gen dai 600 bp cho gen trnH-psbA.

Két qua phan tich 1an luot 2 viing gen nay bang phan mém
ClustalW va so sanh v6i cac loai Abies khac (bang 2) cho
thay, doan gen rbcL dai 700 bp cua phan loai Van sam Phan

ABD1SE48. 1 Abiss hamalspis
JEE5805 1 Abies balsamea
JFO40596.1 Abies nephroiepis
HOB3I560.1 Abies recunata
JMA35521 1 Abies weitchi
MFTBS4TT.1 Abies spectabilis
J0512506.1 Aies frma
JOS12508.1 Abies holophylia
JFO40556.1 Abies densa
JF940579.1 Abies fomest

()
JFO40536 1 Abies nukiangensis
JFS40551.1 Abies delmeryi
JF40510.1 Abies squamata

FRA31932 1 Ahies pinsapo
MHOE953T.1 Abies cilicica

rhell

FRE3182T.1 Aties aba
ABO29E4T. 1 Abies bractesta

EU331457.1 Abies magrifica
ELZES02E: 1 Abies hidalgensis
ABUZ9E46. 1 Abies grandis

DQ987889.1 Pseudolanx amabilis

—
0.002

Khoa hoc Tu nhién n—

Xi Pang thu tai Viét Nam ma hoa duoc cho 226 acid amin,
trong d6 ty 1¢ Guanine (G) chiém 23,9%, Thymine (T) chiém
28,5%, Adenine (A) chiém 27% va Cytosine (C) chiém
20,6%. Phat hién mot vi tri Nucleotide sai khac & vi tri s&
455(T->G) so v6i mau Abies nukiangenenis cia Trung Qudc.

Dbi véi doan gen rrnH-psbA dai 600 bp cta phan loai
Van sam Phan Xi Pang thu tai Viét Nam, sau khi hi¢u chinh
va cit ghép, mot doan gen dai 568 bp dugc thu nhan va dung
dé phan tich. Két qua phan tich cho thay, doan gen frnH-
psbA dai 568 bp da ma hoa cho 176 acid amin, trong dé ty
16 G, T, A va C lan lugt 1a 21, 31,7, 28,3 va 19%. Phat hién
dugc 2 Nucleotide sai khac ¢ vi tri s6 332 va 503 (C->A)
s0 v6i mau A. nukiangensis ciia Trung Qudc (hinh 3). Tuy
nhién, ca 2 vi tri Nucleotide sai khac nay déu khong mang
y nghia Parsimony.

frmH-psbA
[

EATD
#N043638.2_Abies nukiangensis
oies delavayi

.1_Abies_nukisngensis
1_Abiss_delavayi
.1 Abiss forzestili

0.1 Abies squamata
1_Abies_denaa
1_Abies_holophylls
1_Abiss_firma

1 Abies spactabilis

1 Abiea spectabilis
slea_fabri
! Abies_beshanzusnais

i Abies_veitohii

Abies fargesii

BABO1BE4R, 1
FMM069637,1 A
; Abies_balasmes

7.1 _Abies_bracteata
1 _Abies_alba

1 Abies magnifica

Abies_hidalgensis
h'.--:qrnnﬂ'.-

hensiensis

INO49646. 2 Abies ch

cC TT’T

FABDZI646, GCTICT

Hinh 3. Vi tri ciac Nucleotide sai khac trén viung gen rbcL va frnH-
PsbA.

Két qua phan tich quan hé¢ di tmyen cho thay, mau
nghién ciru c6 moi quan hé gan giii nhat voi nhom gom A.
delavayi, A. nukiangenesis va A. Squamata (hinh 4). Trong
d6, mau nghién ctru ¢6 khoang cach di truyén so véi 4.
nukiangenesis va A. delavayi déu 1a 0,001, khoang cach di
truyén so voi 4. squamata 14 0,014,

el ey JHM3GTS 2 Abies ena

JHIAT505 D Mes chessienss

2 Admes; nebmdensis

0,02

Hinh 4. So d6 quan hé di truyén ciia mAu nghién ctru (A70) véi mot s6 loai Van sam khac dwa trén phén tich trinh tw gen rbcL va trnH-psbA.
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Keét luan

Trong nghién ctru nay, ching toi da giai ma thanh cong
trinh tu 2 vung gen luc lap gom rbcL va trnH-psbA ciia mau
phan loai Véan sam Phan Xi Pang thu tai Viét Nam. Két qua
so sanh trinh ty ving gen rbcL va trnH-psbA v6i mau A.
nukiangenesis thu tai Trung Qudc cho thay, mau phan loai
Van sam Phan Xi Pang c6 mot vi tri Nucleotide sai khac
trén trinh ty ving gen rbcL va 2 vi tri Nucleotide sai khéac
trén trinh tu ving gen frnH-psbA. V& mit hinh thai, theo
nghién ctru cua Keith Rushforth thi loai nay co sy khac biét
V6i A. nukiangenesis & mau sic ciia non, cu thé 1a noén cia
Van sam Phan Xi Pang c6 mau tim nhat hon.

Céc nghién ctru vé Van sam tir trude dén nay déu cho
rﬁng phén loai Van sam tai dinh Phan Xi Pang chinh la loai
Van sam A. nukiangenesis cua Trung Qudc. Viée phat hién
ra 3 vi tri Nucleotide sai khac trén 2 vung gen rbcL va trnH-
psbA clia mau Van sam thu tai Phan Xi Pang c6 ¥ nghia quan
trong trong vi€c xac dinh lai vi tri phan loai cua phan loai
Vén sam & ddy. Tuy nhién, dé khang dinh cac Nucleotide sai
khéc trén vung gen rbcL va trnH-psbA 1a céc sai khac mang
¥ nghia di truyén hay chi la céc sai khac do khoang cach dia
1y thi can tién hanh phan tich va so sanh dic diém di truyén
trén s6 lugng mau thu nhidu hon.

Trinh ty hai vung gen rbcL va trnH-psbA cua phan loai
Van sam Phan Xi Ping ¢ Viét Nam da dugc dang ky 1én
GenBank véi mi s truy cap lan luot 1a MK783132 va
MK783131.

Nghién ctru nay duoc thyc hién thong qua dé tai cip
Vién Han 1am KH&CN Viét Nam (ma so VAST04.04/20-
21). Cac tac gid xin chan thanh cdm on.
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Phat trién phwong phap xac dinh ton hao
urng suat trwedc trong vung neo cap st dung
dap ing tro khang va mang no-ron nhan tao

Luwu Tran Hiru Tin, H6 Pirc Duy”
Khoa Ky thudt xdy dung, Truong Pai hoc Bach khoa, Pai hoc Quéoc gia TP Ho Chi Minh
Ngay nhan bai 17/8/2020; ngay chuyén phan bién 20/8/2020; ngay nhan phan bién 21/9/2020; ngay chap nhan dang 5/10/2020

Tom tit:

Trong nghién ciru nay, mgt phwong phap xac dinh ton hao ng suét truwdc trong vung neo cap cua két ciu bé tong
cdt thép trng suat trudc st dung dap ung tré khang két horp voi mang no-ron nhan tao dwoc phat trién. Trlm’c tién,
co so ly thuyet vé dap ung tré khang, phl.r(rng phap chin doan suw Xuét hién va mirc do cua ton hao ng suat trudce
dwgc gi6i thidu. Trong dé, sy xuit hién ciia ton hao 1rng suét truéc dwge xac dinh bang chi s6 danh gia MAPD (Mean
Absolute Percentage Deviation). Sau do, mirc dd ctia ton hao ng suat truée dwgec xac dinh bang mang no-ron nhan
tao. Tinh kha thi ciia phwong phap kién nghi dwoc kiém chitng thong qua mé phéng sb cho vilng neo cAp v6i nhiéu
mirc do ton hao khac nhau. Do tin cay mo phong s6 ciia dap lrng tré khang dwoc danh gia bang cach so sanh voi
két qua thuc nghlem Cudi cung, sw xuét hién va mirc df cia ton hao ung sudt truéec duwge xac dinh chinh xac bang
phuong phap kién nghi. Cac két qua tir nghién ciru cho thay phwong phap Kién nghi dat dwgc hiéu qua cao trong
viéc xac dinh ton hao ung suit truéce trong ving neo cap.

Tir khéa: mang no-ron nhan tao, theo doi va chin doan két ciu, ton hao ung suét trudc, tré: khang, viing neo cap.

Chi s6 phén logi: 2.1

Gidi thiéu

Trong thé ky vira qua, linh vuc theo ddi va chan doan sirc
khoe két cau (Structural Health Monitoring - SHM) ngay
cang dugc quan tdm, chii trong, nhim sém phat hién cac hu
hong va kip thoi dua ra cac giai phap xt ly, dam bao an toan
va .tu(;)i tho ctia cac cong trinh xay dung. Nhiéu phwong phap
chan doan két cdu da dugc nghién ctru va ing dung. Trong
d6, phuong phap chan doan str dung dap ung tré khang co
- dién 1a mot phuong phap mdi va cé tinh hiéu qua cao khi
¢6 thé phat hién kip thoi nhitng hu hong tir lac méi hinh
thanh ma khong gay pha hity két cdu [1]. Phuong phép tré
khang 1an dau tién duoc gi6i thidu bai Liang va cong sy vao
nam 1994 [2]. Sau d6, phuong phéap nay da dwoc phat trién
va tmg dung rong rdi trong nhiéu linh vyc nhu co khi, hang
khong, xdy dung va trén rat nhiéu loai két cau khac nhau
nhu: két cau dan [3], két ciu tim mong [4], két cdu thép
[5], két céu bé tong [6], ving neo cta dam bé tong tmg suat
trude [7], két ciu bé tong co gia cudng FRP [8].

Hién nay, cung v6i su bung nd ciia cude cach mang cong
nghiép 4.0, cac thut ngir vé tri tué nhan tao dang dan trg
nén pho bién va dugc tng dung trong nhidu linh vuc cua
doi song. Trong d6, mang no-ron nhan tao (Artificial Neural
Networks - ANNs) la mdt mo hinh toan hoc dugc xay dung
dya trén y tudng ciia mang no-ron sinh hoc. Mang ANNs

“Tdc gida lién hé: Email: hoducduy@hcmut.edu.vn
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bao gdm nhém cac no-ron nhan tao (nit) duge ndi véi nhau
va thong tin trong mang dugc xir 1y bang cach truyén theo
cac két ndi va tinh gia tri méi tai cac nit. Thong qua qua
trinh hoc héi va huén luyén, mang ANNs ¢ kha ning luu
giit nhitng kinh nghiém, hiéu biét, tri thirc va sir dung nhiing
tri thure d6 trong viéc du doan cac di li¢u chua biét [9]. Tai
Vi¢t Nam, vi¢c tmg dung mang no-ron nhén tao trong linh
vuc xdy dung van con khiém tén. Mang ANNs di duoc tmg
dung trong mot s6 nghién ctru nhu phat hién hu hong trong
dam gian don [10], du doan surc chiu tai tdi han ctia cau kién
thép chr Y [11].

_Trong linh vyc xay dung, két cau bé tong cbt thep umg
suét trude dugc su dung rat phd bién. Dbi voi loai két cdu
nay, ton hao ung sudt trudc 1a mot muc tiéu rat quan trong
can dugc theo doi va chin doan nhim dam bao do an toan
cho két cau. Tir nhitng nhu cau thyc té dit ra va ké thira cac
nghién ctru trude, myc tiéu chinh cua bai bao nay la phat
trién mot phuong phap chan doan t6n hao ung suét tnroc
trong vung neo cap cua két cau bé tong cdt thép tng suat
trude su dung dap umg tro khang két hop v6i mang no-ron
nhan tao. Pau tién, co so 1y thuyet veé dap tng tr6 khang
va phuong phap chan doan ton hao tng suét trude dugc
trinh bay. Tiép theo, mot mo phong sd cho ving neo cap véi
nhiéu muc d6 tén hao khac nhau duoc thuc hién bang phan
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Abstract:

In this paper, a method for identifying the loss of
prestressing force (prestress-loss) in the cable-anchorage
system of prestressed concrete structures using the
impedance responses and artificial neural networks
(ANNs) is developed. First, theories of impedance
responses and damage detection methods for diagnosing
the occurrence and the severity of prestress-loss are
presented. In which, the occurrence of prestress-loss
is determined by MAPD (Mean Absolute Percentage
Deviation) index. Then, the severity of the prestress-loss
is determined by ANNs. The feasibility of the developed
method is verified by numerical simulations for a real
cable-anchorage system with different levels of prestress-
loss. The reliability of the numerical simulations for
impedance responses is evaluated by comparison
to experimental results. Finally, the occurrence and
severity of the prestress-loss are exactly identified by the
proposed method. The results of this study show that the
proposed method is highly effective in determining the
prestress-loss in the cable-anchorage system.

Keywords: artificial neural networks, cable-anchorage
system, impedance response, prestress-loss, structural
health monitoring.
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mém ANSYS. P9 tin cdy cua dap tng tr¢ khang m6 phong
dugce kiém chung véi két qua thyc nghiém. Cudi cung, su
xudt hién va muc do cua ton hao ung sudt trudc trong vung
neo cap dugc chan doan chinh xac khi str dung phwong phap
kién nghi.

Dap ing tré khang va phueng phap chan doan tén hao ing
suat trudc

Dap trng tro khang co - dién

Két cu can chan doan duoc miéu ta bang cac dic trung
nhu 14 khdi luong (m), d6 ctng (k), hé sb can (c) va diéu
kién bién (BC) twong tmg. Cam bién PZT duoc lam tir vat
liéu ap dién dugc miéu ta nhu mdt mach dién diéu hoa vai
hiéu dién thé va cuong d6 dong dién . Trong mot sb nghién
clru gan day [1], tdm twong tac lam tir vat liéu nhom duoc
st dung nham lam tang d6 nhay cia dap (g tr6 khang do
dugc tir PZT khi cac ddc trung cua két cau thay doi. Hinh
1 thé hién su tuong tac co - dién gitta cam bién PZT, tAm
tuong tac va két cau.

@ I( (U)

PZT
Tam tuong tac

1

i Keét cau
! (m, k, ¢, BC)
1

Hinh 1. Sy twong tic co - dién giira cim bién PZT, tim twong tic va
két cAu.
bap tng tro khang co - dién cua hé 1a mot ham s6 két hop

giita trd khang co cua két cdu Z () va tré khang dién cua
cam bién PZT Z (o) dugc din ta bang cong thirc sau [1]:

-1
V(o) . Walg [~ I 1
700 =) (Lw ta (%3 za(w)/zs(m)ﬂdnyn)) (1

I(w)
trong d6: Y5 = (1 +in)YE 1a md dun dan hoi cia PZT khi
dién truong bang 0; %, = (1 — i6)&h, 1a hang s6 dién dung
cua PZT khi ¢ ng suét bang 0; dy 1a hang s6 ap dién cta PZT
khi v ung suét bang 0; w, lﬂ t, 1an luot 1a chiéu rong, chleu dai
va chiéu day cua cam blen PZT n va & 1an luot 1a hé s mat

mat can va hé so mat mat dién moi cua PZT.

Dap tng tro khang co ctia két cau Z () la mot ham 5O
phu thudc vao cac dac trung dong luc hoc (nhu khéi luong,
do cung, hé sb can) va diéu kién bién. Do d6, bat ky su
thay ddi nao trong céc dac trung dong lyc hoc va diéu kién
bién (dugc xem la hu hong) déu co thé dan dén sy thay dbi
trong dap ung tr6 khang co - dién Z ; va nguoc lai co thé
sir dung su thay d6i ctia dap tng tro khang co - dién dé danh
gia hu hong trong két cau. Theo cong thirc (1), khi két cau
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xudt hién hu hong, dap Ung tro khang co Z (o) cua két cau
s& thay ddi va lam thay (101 dap ung tro khang co - dién
Z (o). Hu hong trong két cau dugc phat hién khi ¢6 sy sai
léch cua hai dép tmg trd khang & hai khoang thoi diém khao
sat khac nhau. Déi v6i hu hong ctia két c?iu, phﬁn thuc clia
dap tg tro khang nhay hon so véi phan ao; cho nén, phan
thuc thuong duoc sir dung trong cic phuong phap chin
doéan hu hong [12].

Phwong phdp chin dodn

Su hu hong cua két ciu duge thé hién béng su thay ddi
cua dap Umg tr¢ khang. Sy thay d6i nay duoc dinh luong
thong qua cac chi sO danh gia. Trong nghién ctru nay, mot
phuong phap bao gbm hai bude dé chin doan su xuat hién

vamuc do cia ton hao (g suit trude duoc phat trién. Trong
budc mot, chi s6 MAPD (Mean Absolute Percentage Devi-
ation) [13] dugc st dung dé danh gia su thay dbi gitia hai
trang thai trudc va sau khi xuat hién ton hao ing suat trudc:

Z (@) ~Z(»)

Z(@) (2)

MAPD = z
n i=1

trong d6: Z (o) va Z* (o) la dap tmg tré khang cua hai trang
thai duogc khao sat, trude va sau khi Xuat hién ton hao g
suét trude, tuong ung voi tan sd thir i; n 1a s6 diém tan sb
trong mién khao sat. Néu gia tri MAPD 16n hon 0 thi két cdu
c6 xuét hién t6n hao va ngugc lai néu gia tri bang 0 thi két
céu khong xudt hién ton hao.

Tur két qua cua budc 1, sy xuét hién cua ton hao ung sut
truge duge xdc dinh. Trong bude hai, mang ANNs MLP
(MultiLayer Perceptron) duoc trién khai dé chan doan muc
d6 cua ton hao ing sut trude. Khi co ton hao ing suit trude
xay ra, dap ung tro khang sé thay doi khong theo quy luat
tuyén tinh. Muc dich cia mang ANNs la tim ra ham phi
tuyén c6 thé xép xi quy luat thay doi cuia dap ung tre khang
thong qua qua trinh huén luyén va diéu chinh céc trong so
lién két. Mot mang MLP tong quat (hinh 2) 1a mang c6 &
16p (khong tinh 16p vao), trong d6 ¢ k-1 16p 4n va mot 16p
ra (16p tha k). Mdi no-ron lién két voi tit ca cac no-ron &
16p trude d6 véi cac trong sb (W) riéng. Pau ra cta no-ron
o 16p trude la déu vao ctia no-ron thudc lop lién sau d6 [9].
Nguyén 1y hoat dong cua mang ANNs MLP nhu sau: cac
no-ron & 16p an thir nhit s& nhan dir liéu tir 16p vao va xu
ly bang cach tinh tong trong sb, gui to1 ham truyén rdi xuét
két qua ra (la két qua cta ham truyen) két qua nay s€ duge
truyén t6i cac no-ron thudc 16p an thi hai (néu c6); cac no-
ron tai day tiép nhan nhu 1a dir liéu dau vao, xtr 1y va giri
két qua dén 16p an ké tiép; qua trinh tiép tuc cho dén khi cac
no-ron thudc 16p ra cho két qua. Qua trinh hoc ciia ANNs
MLP thyc ra 1a qua trinh diéu chinh cac trong sd ctia cac dir
lidu dau vao dé cé duge két qua dau ra mong mudn. V& ban
chét, nhiém vu ctia mot no-ron trong mang c6 thé hiéu la c6
mot tap cac gia tri dau vao X s& anh xa ra mot tap céc gid tri
Y théng qua ham truyén f nhu sau:
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Y:f[n W,.Xl.+W0j ©)

Lép ra

o
L

Hinh 2. M6 hinh mang ANNs MLP.

Hinh 3 thé hién so dd chin doan tén hao tng suét trudc
sir dung két hop dap tng tro khang co - dién va mang no-ron
nhén tao. Dau tién, theo ddi dap g tro khéng trong mién
tan s6 rong, thong thuong 12 10~100 kHz. Tiép theo, chon
mlen tan s0 phu thich hop co do rong nho hon trong mlen
tan s6 rong dd khao sat; mién tan s phu thich hop 1a mién
tan sb co do nhay cao voi tdn hao. Sau d6, chi sé danh gia
MAPD dugce xac dinh trong mién tin sé phu dé co thé phat
hién duoc su xuit hién cua ton hao. Cubi cung, dap ung tré
khang trong mién tdn s phu cua céc truong hop da phat
hién ton hao dugc dung lam tép dir liéu dau vao cho viée
chan do4n murc do t6n hao trong mang ANNs MLP.

Pip tmg tré khang co — dién

Mang no-ron nhan tao

e AT TAML A AN

Chon mién tan s6 phu thich hop c6 d6 rong nho hon

TTNTUNVN PTG | s——
[ (e (e [ N riicnicn [l Mic oo B

Hinh 3. So' dd chin do4n hu héng sir dung két hop dap wng tré khang
co - dién va mang no-ron nhén tao.
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Bai toan phan tich

Thiét lgp bai todn

Mot ving neo cap cua dam bé tong cdt thép tung suit
truge duge chon dé mo phong trong nghién ctru nay. Chi
tiét thyc té cua vlung neo cap dugc thé hién trén hinh 4 [7]
Trong d6, tim tuong tac bang nhém c6 kich thude 100x18x6
mm, bi khuyét 16 30x18x1 mm duoc dat 1én ban neo béng
thép c6 kich thudc 100x100x 10 mm. Pau neo bang thép co
duong kinh ngoai D=45 mm, dudng kinh trong d=15,2 mm.
Cam bién PZT-5A ¢6 kich thudc 15x15x0,51 mm duoc dén
1én trén tAm twong tac. Pién ap duoc kich thich diéu hoa véi
hiéu dién thé 1 V. Dic trung cua cac vat liéu st dung trong
mo phong dugce lay theo tai liéu [14]. Céc truong hop ton
hao tng suét trudc khao sat dugc liét ké & bang 1. Trong do,
4 truong hop hudn luyén dugc lay theo tai lidu [14]; va 4
truong hop can chin doan dwoc dit ra trong nghién ciru nay.

Banneo  Tim
tuong tac

Pau neo Lo xo

Hinh 4. Mé hinh thyce nghiém Hinh 5. M hinh phin tir hiru han
vung neo cap [7]. vung neo cap.

Bang 1. Céc trwong hop tén hao tng suit truée dé huén luyén va
chén doan.

Tap 'l:rm‘mg hop M&c do Luec tng suét Do cing
dir liéu ton hao ton hao (%) trwéc (kN) 10 xo0 (N/m)
Huén luyén TO 0 49,05 120x106
Huén luyén TI1 20 39,20 105%10°
Huén luyén T2 40 29,40 90x10°
Huén luyén T3 60 19,60 75x106
Chan doan  TI’ 5 46,60 116,3%10°
Chén doan T2’ 30 34,34 97,5x106
Chan doan T3’ 55 22,07 78,8x10°
Chan doan T4’ 70 14,72 67,5%10°

Theo co ché tiép xuc, sy twong tac tai vi tri tiép xtc c6 thé
dugc don gian hoa bé‘mg hé sb can va do ciing cua 16 xo. Mat
khac, su bién ddi cta hé s can va do cting 10 xo ¢6 lién quan
dén sy thay déi ctia ap lyc tiép xtc [15]. Theo nghién ciru
[14], lyc img suat trude duge mo hinh hoa thong qua do clng
10 x0. Khi két cau bi hu hong, lyc ng suét trudc giam, dong
nghia voi viée do cimg 10 xo bi giam di twong ng. Vi vay,
dap g tr¢ khang cua két cdu s& thay ddi theo do cung 10 X0
tai vi tri tiép xtic. Trong mé hinh, do cimg 10 xo tai vi tri tlep
xuc clia ving neo 1a mot thong so chua biét va khong chéc
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chén. Trong nghién ciru nay, gia tri d§ cung 10 xo dugc xac
dinh bang cach sir dung phuong phap thir dan (trial and error),
so sanh v61 dap tng tré khang tur thue nghiém cho truong hop
khong ton hao (T0) va ton hao (T3). Tir d6, phuong phap ndi
suy va ngoai suy tuyén tinh dugc sir dung dé xac dinh gié tri
do cung 10 xo cho cac truong hop con lai [16].

Trong nghién ctru nay, phan mém ANSYS APDL c6 tinh
ning md phong tré khang co - dién, dugc sir dung dé thiét 1ap
md hinh phén tir hiru han (PTHH) cho ving neo cap. Hinh 5
thé hién mé hinh PTHH cua ving neo cap trong ANSYS. Ban
neo, dau neo va tam tuong tic dwoc md hinh hoa bang phan
tir khodi ddc c6 8 nit SOLID45. Céam bién PZT duoc mé hinh
hoa béng ph?m tr co - dién ¢6 8 nut SOLIDS. Hé 10 xo duoc
mo hinh hoa bang phan tir dan hdi COMBIN14. Pép tng tré
khang tir md phong duge so sanh véi két qua thuc nghiém
tuong ung trong [7] & minh chimg tinh chinh x4c va tinh kha
thi cia md phong so. Hinh 6 thé hién két qua so sanh dinh tré
khang giira mé phong va thuc nghiém cho truong hop TO. Két
qué so sanh cho 4 truong hop huin luyén duogc tong hop trong
bang 2. Két qua nay cho thay su chénh léch nho hon 1%. Diéu
do6 chting to, mo6 hinh PTHH cuia ving neo cap c¢6 do tin cay
rat cao va c6 thé duoc st dung dé dai dién cho ving neo cap
thuc té trong van dé chan doan ton hao tmg suat truée. Hinh 7
va hinh 8 cho thy ring dap tng tré khang trong mién tan sd
15~25 kHz nhay hon so v6i trong mién tan s 77~87 kHz khi
¢6 ton hao xdy ra nén s& uu tién sir dung mién tan sd 15~25
kHz dé chan doén ton hao.
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Hinh 6. Pap ng tré khang cia truong hgp TO.
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Bang 2. So sanh dinh tré khang gitra mo phong va thuc nghiém.

it Muc a Mo, Thl.r's A Mé phong Thl'l:s o,
hop tbn hao phéng nghiém ‘Vl i nghiém ( 0/2)
tonhao (%) f,(kHz) £, (kHz) (%) ALY £, (kHz) ’

T0 0 19,67 19,63 0,20 82,51 82,23 034

T1 20 19,63 19,63 0,00 82,50 82,15 043

T2 40 19,58 19,57 0,05 82,49 82,03 0,56

T3 60 19,52 19,53 0,05 82,48
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Hinh 8. Pap tng tré khang mo phéng 77~87 kHz.

Chin dodn ton hao ikng suit trudc

Mién tin sb 19~20 kHz duoc chon dé khao sat cho van
dé t6n hao ung suit trude. Can luu y ddy 1a bai toan chin
doan nguoc, cac truong hop gia dinh tén hao T1°, T2’, T3,
T4’ 1a chua biét duge murc do tdn hao bao nhiéu, can dugce
chin doan; con céc truong hop TO, T1, T2, T3 1a da biét
duoc muc d6 tén hao, duge dung dé huan luyén. Hinh 9 thé
hién dép tmg tro khang ctia 4 truong hop can chan doan. Cac
truong hop nay dugc chan doan thanh cong c6 xuat hién ton
hao thong qua chi s6 MAPD (hinh 10). Chi s6 MAPD cang
cao khi mirc d6 t6n hao cang 16n. Tuy nhién, chi s6 nay
khong thé cho biét mirc d6 cua ton hao cu thé nhu thé nio.
Do vay, mang no-ron nhan tao dugc st dung dé chéan doan
muc d6 cua tén hao.
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Hinh 10. Chi s6 MAPD ciia cac trudng hop cin chén doan.

Mang ANNs duoc xdy dung trong mién tan sé 19~20
kHz, voi d6 rong 1 kHz (1000 Hz) va budc tan s6 10 Hz, do
d6 s& c6 1000/10=100 bién dau vao dé chan doén tén hao.
Trong nghién ctru ndy, mang ANNs 14 mang truyén thing
c6 nhiéu 16p (MLP), nhu hinh 11, dugc xay dung bang cong
cu Neural Networks trong phan mém IBM SPSS [17]. Theo
do6, so dd mang gdm 1 16p vao, 2 16p an va 1 16p ra xuit
két qua. Lop vao co 100 no-ron twong ung la dap ung tro
khang tai cac vi tri tan sd; s6 no-ron trong 16p an duoc phﬁn
mém kién nghi dé cho két qua t&i wu nhét, 16p 4n 1 ¢6 14
no-ron va 16p 4n 2 ¢6 11 no-ron; 16p ra ¢6 1 no-ron tuong
tng 14 ton hao cin chan doan (LOSS). Céc trong s lién két
duoc lya chon tw dong ngau nhién va s& diéu chinh thay doi
qua cac 1an huén luyén. Tai mdi 16p déu c6 thém mot bién
ngudng (Bias); bién nay dugc thém vao dé diéu chinh gia tri
két qua ctia ham truyén, lam ting kha nang thich nghi ciia
mang trong qua trinh hun luyén. Hinh 12 dén hinh 15 thé
hién cac dap ung tré khang twong Gmg véi dit liéu du vao
clia timg trudng hop can chan doan. Trong d6, dap tng tro
khang co6 gia tri ton hao L 1a chua biét. Muyc tiéu ciia mang
ANNs MLP 1a tim gia tri L nay. Cac két qua sau khi chay
mang ANNs MLP dugc trinh bay trong hinh 16 va bang 3.
Két qua phan tich cho thdy mang ANNs MLP chan doan
chinh x4c mirc d6 ton hao tng suit trude cho ca bon truong
hop, sai s6 dao dong tir 0~13%.
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Hinh 16. Két qua chén doan mirc d ton hao.

Bing 3. Két qua chin doan mirc 9 ton hao tir ANNs MLP.

Truong hop tén hao  Gia dinh (%) Chén doan (%) Sai s6 (%)
T 5,00 4,33 13,40
T2’ 30,00 30,63 2,10
T3 55,00 54,99 0,02
T4 70,00 66,67 4,76
Két luan

Trong bai bao nay, mot phuong phap chin doan sy xut
hién va muc d6 cua ton hao Gmg suit trude trong ving neo
cap st dung déap mg tré khang co - dién két hop voi mang
no-ron nhan tao da dugc phat trién thanh cong. Cac két luan
sau dugc rit ra tir cac két qua phén tich:



(1) Mb phong s6 dap tmg trd khang co - dién ciia mot
vung neo cap da duoc mo phong thanh cong. Péap ung
tro khang tir mo hinh PTHH rat pht hop véi két qua thyc
nghiém.

(2) Chi s6 MAPD di phat hién thanh cong su xuat hién
cua ton hao Ung suat trudc trong vung neo cap. Chi so
MAPD gia tang khi mtrc d0 ton hao (ng suat trudc gia tang.

(3) Mang no- ron nhan tao ANNs MLP d3 chan doan
chinh xac mirc d6 ton hao tng sut trudc, voi do chinh xac
dat duge tir 87 dén 100%.

LO1 CAM ON

Nghién ctru duoc tai trg boi Pai hoc Quéc gia TP HO Chi
Minh trong khuén kho D¢ tai ma s6 B2020-20-06. Cac tac
gia xin tran trong cam on.
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Nghién ctru kha niing khang udn
cuia bé tong siéu tinh nang gia co cot sgi thép
dwdi tac dung cua tai trong dong

Ngo Tri Thuwong', Hoang Vin Hai
Truong Pai hoc Thuy loi
Ngay nhan bai 5/11/2020; ngay chuyén phén bién 12/11/2020; ngay nhan phan bién 14/1/2021; ngay chap nhan dang 29/1/2021

Tém tit:

Trong nghién ciru nay, kha ning khang udn cia vét liéu bé tong siéu tinh ning gia c6 cot si thép (ultra-high-
performance fiber-reinforced concrete - UHPFRC) véi cac ham ltr0'ng bt soi thép khac nhau, duéi tic dung cia
tal trong tinh va tai trong dong di dugc khio sat, nghién ciru. 36 mdu UHPFRC kich thuée 0,5x0, 5x210 (mm), gla
¢ béi 0,5 va 1,5% thé tich (vol. %) cbt sQi thep tron (d=0,2 mm, I=19 mm) dll‘O’C ché tao va thi nghlem ubn ba diém,
dwéi tac dung cua tii trong tinh (tbe do bién dang 0,000167 s') va tii trong toc do cao (tbe do bién dang dén 210 ).
Két qua thi nghi¢m cho thiy, cwong do udn ciia vat litu UHPFRC ting 1én dang ké khi ham lwong c6t soi ting 1én.
Pong thoi, khi tbc dd gia tai ting, kha ning khang udn ciia vat liéu ciing ting l1én. Cwong dd kéo udn caa vat liéu
UHPFRC gia ¢6 b6i 0,5 va 1,5 vol.% cbt sgi 1a 17,7 va 30,0 MPa duéi tac dung ciia tai trong tinh, ting 1én dén 23,6 va
51,92 MPa & téc dd gia tai trung binh 110 s va ting 1én dén 28,86 va 61,04 MPa & toc dd gia tai trung binh 13 210 s,

Tir khéa: bé tong siéu tinh ning, cot s¢i thép, cwong dd kéo udn, tai trong dong.

Chi s6 phén loai: 2.1

tuc ting cuong do sau khi vét nirt du tién xut hién (strain-
hardening response) va kha ning ting stc khang khi téc do
gia tai ting (strain-rate dependent), nhu thé hién trong hinh
1B [4, 10].

Bé tong siéu tinh niang gia cd cdt soi thép (ultra-high-
performance fiber-reinforced concrete - UHPFRC) da va
dang duoc biét dén nhu mot loai bé tong dac biét so vadi

bé tong cbt soi thong thuong (fiber-reinforced concrete -
FRC) hay bé tong thong thuong (normal concrete - NC):
cuong do chiu nén rat cao (>150 MPa), cuong dg chiu kéo
t6t khi dugc gia cd mot ham lugng cbt soi thép vira phai
(>10 MPa), kha nang hap thy nang luong t6t khi bi pha huy
(>30 kJ) [1-9], nhu thé hién trong hinh 1A. Hon nita, nhiéu
nghién ciru cho thiy loai bé tong nay con c6 kha ning tiép
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(A) Ung xir kéo - nén ciia UHPFRC so v&i FRC va NC

Hinh 1. Tinh chét kéo, nén ciia vat lisu UHPFRC [10].

“Tdc gia lién hé: Email: trithuong@tlu.edu.vn
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Nho nhitng déc tinh trén, loai bé tong nay duoc ky vong
khi ap dung vao thuc tién s& gitip giam kich thudc hinh hoc,
tang kha ning chiu lyc cho cic cong trinh xay dung nhu cdu
dudng, cac cong trinh ha ting k§ thuat, cac cong trinh quan
sy nhu tuong bé tong chiu cac tac dung cuia tai trong cuc
doan (va dap, né) hodc tuong, bia chiu dan bén. Tuy nhién,
viéc ap dung loai vat liéu nay vao cac cong trinh thuc té con

Bién dang kéo (%)

(B) Ung xir kéo cua UHPFRC dudi cac tdc do tai khac nhau
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Flexural behaviour of ultra-high-
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concrete at high strain rates
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Abstract:

In this study, the flexural resistance of ultra-high-
performance fiber-reinforced concrete (UHPFRCs)
containing different fiber volume content, under static
and dynamic flexural loading was investigated. Thirty-
six specimens of UHPFRCs, size 0.5x0.5x210 (mm),
reinforced with 0.5%, and 1.5% volume of smooth steel
fiber (d=0.2 mm, /=19 mm) were cast and tested by three-
point bending test, under the static load (strain rate
1.67x10% s') and high acceleration load (strain rate up
to 210 s). Experimental results show that the flexural
strength of UHPFRCs increases significantly when the
fiber reinforcement content increases. In addition, as
the loading speed increases, the flexural resistance of
the material also increases. The flexural strength of
UHPFRC material reinforced with 0.5 and 1.5% of fiber
volume content was 17.7 and 30.0 MPa at static loads,
increased to 23.6 and 51.92 MPa at a loading rates of 110
s' and 28.86 and 61.04 MPa at loading rate of 210 s™'.

Keywords: bending behaviour, high strain rates, smooth
steel fiber, ultra-high-performance fiber-reinforced
concrete (UHPFRC).

Classification number: 2.1

nhiéu han ché, do gi4 thanh san xuat con cao, quy trinh tron
va bdo dudng khit khe, ddc biét 1a cac tinh chit co hoc cua
no6 kha phirc tap (phu thugc nhiéu vao loai, ham lugng cdt
s¢1, phu thudc vao tai trong tac dong - kéo, nén, udn hodc
cét), chua c6 quy trinh thi nghiém, kiém tra va danh gia chét
luong. Dac biét, dudi tic dung cua tai trong co toe do gia tai
cao, cAu kién thudng bi pha hily béi trang thai pha huy tong
hop bao gdm cét, ubn va pha huy cuc bo.

Mot sb tac gia da tién hanh nghién ciru anh hudng cua
ham lugng cbt soi va toc do gia tai dén kha nang khang
ubn ciia UHPFRC [11-16]. Cac nghién ctru cho thiy, kha
ning khang udn cua bé tong siéu cuong do (ultra-high-
performance matrix - UHPC) ting dang ké khi duoc gia c6
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boi ¢t soi thép va trong gioi han ham lugng nghién ciu,
kha nang khang ubn tang khi ham luong ot so1 tang lén.
Tuy nhién, rat it cic nghién ciu vé& mg xir udn cia vat
liéu UHPFRC dudi tac dung cua tai trong dong [17-20] va
cac nghién ctru nay chi dimg lai ¢ toc do gia tai vira phai.
Meng va cong su [17] nghién ciru kha niang khang udn cia
UHPFRC duéi tac dung ciia cac toc do gia tai khac nhau
(0,05, 0,50, 1,25, 2,50 va 5,00 mm/phut) cho théy cuong do
ubn tang khi toc do gia tai tdng 1én. Habel va Gauvreau [19]
nghién ctru kha ning khang uén cia UHPFRC & toc do cao
cho thay cudng d6 udn ctia UHPFRC ¢ toc d6 bién dang 2
s' cao hon 25% so véi truong hop tinh tai. Parant va cong
su [20] bao cao rang, cudng do khang udn cua UHPFRC
tang bon lan ¢ toc do gia tai 1a 500 GPals.

Trong nghién clru nay, cac tac gia nghién cuu anh hudng
ctia ham luong ¢t soi va tde do gia tai cao (va dap) dén kha
kha nang chiu udn cua vat lieu UHPFRC, mdt trong nhiing
déc tinh quan trong, phé bién khi két cdu chiu tac dung cta
luc kéo udn nhu dam cau, nha hay cac cong trinh quan sy
chdng su pha hoai cta vat lidu nd, dan ban. Muc tiéu cu thé
la: 1) Nghién ctru sy anh huong cua ham lugng cdt soi dén
kha nang khang uon cua vat lieu UHPFRC; 2) Nghién ctru
su anh hudng cua toc d6 gia tai dén kha nang khang udn cua
vat ligu UHPFRC. Thi nghiém khang uon dugc thuc hién
bang thi nghiém udn ba diém dudi tai trong tinh cta may thi
nghiém da nang (universal test machine - UTM) va tai trong
dong bang hé thong thiét bi thi nghiém khung ning luong
(strain energy frame impact machine - SEFIM).

Chuong trinh thi nghiém

Thi nghiém uén Ky hiéu

I Thi nghiém déng — hl I
I Thi nghiém dong — h2 I

—

Ham lwong cht sol
(vol.%)

Ung xi¥ uén ciia
UHPFRC

[ [

—)—

Anh hémg cia ham lwong cot son
Anh lnrdng cna toc d6 gia tai

Hinh 2. Chwong trinh thi nghi¢m.

Mot chuong trinh thi nghiém dugc thiét ké dé khao sat
anh huong ciia ham lwong cdt soi va toc do gia tai dén kha
nang khang udn cua vat lisu UHPFRC (hinh 2) gom sau
loat mau (kich thudc 50x50x210 (mm)), duoc duc va thu
nghiém. Ky hiéu ciia tig loat mau dugc dit theo ham luong
cbt soi (05, 15 tuong rng v4i ham lugng cOtsoila0,5val,s
vol.%); toc do gia tai (“S” twong g Vi tai trong tinh, “h1”
va “h2” twong tng véi toe do gia tai cao mirc 1 va murc 2).

Vit ligu va mébu thi nghi¢m

Thanh phan cép phdi cia UHPC dugc thé hién trong
bang 1 va dic tinh ctia c6t soi thép duogc thé hién trong bang

M
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2. Cuong do chiu nén trung binh ciia mau nén lap phuong
(50x50x50 mm) 1a 184 MPa theo két qua thi nghiém cta
Ngo va cong sy [21]. Cbt soi gia b 1a loai ¢t soi thép tron,
duong kinh ¢=0,2 mm, chiéu dai /=19 mm, ham luong cdt
soila 0,5 va 1,5 vol.%.

Qua trinh tron va chuén bi miu c6 thé tham khao trong
c4c tai liéu cua [5, 22]. May tron cong sudt 20 1 co thé didu
chinh téc d6 quay duoc ding dé tron hdn hgp UHPC. Pau
tién, mudi silic (silica fume) va cat quartz (silica sand) dugc
trén kho véi nhau trong khoang 5 phut. Sau do, xi mang
loai I (cement - type I) va bot khoang (silica powder) dugc
cho vao tron tiép trong khoang 5 phut (voi tbe do quay cia
maéy tron khac nhau). Khi hdn hop kho da dong déu, nudc
va phu gia si€u déo (superplazticsizer) dugc cho vao tu tu
va tron tiép cho dén khi hdn hop dat dugc do déo can thiét.
D6 déo ctia hdn hop duoc kiém tra bang thi nghiém do chay
theo tiéu chuan ASTM C1437 [23]. Cudi cing, cdt soi thép
duogc rai déu vao hdn hop bing tay va tiép tuc tron thém
khoang 2 phtt. Hon hop duoc cho vao khuén chuin bi sin
ma khong can phai ¢am lén. Mau va khuén duge dé trong
phong thi nghiém khodng 48 h truéce khi thao khuon va bao
dudng trong téc nudc nong 90+2°C trong vong 72 h dé dat
100% cuong do.

Béng 1. Thanh phén cip phéi UHPC theo ty 18 khoi lwong.

Ximiang Mudi . A . Phu gia .
(loai Iy silic Cat quartz B{t khoang sicu déo Nuéde
1,00 0,25 1,10 0,30 0,067 0,2

——
=

Bang 2. Tinh chit ciia ¢bt soi thép.

Loasi Pudng Chitu Mit Cwomg Jodm
X . A n ~yx dan Hinh anh
cot kinh,d_ dai,1 do, p do kéo, o As A, .
ol (o) () Q) @R ond CE
0 g (GPa)
Cbt
soi 02 19 7,90 2580 200
tron
Thi nghi¢m

Thi nghiém uén ba diém duoc van hanh bing may nén
da nang (universal test machine - UTM) v6i ché do kiém
soat chuyen vi (hinh 3). Tai trong tac dung dugc do bang
cam bién lyc cai dat trong UTM, trong khi dich chuyén
thang dung (8) cua mau dugc do bang hai bién ap vi sai
tuyén tinh (linear variable differential transformer - LDVT)
dugc gin vao day mau bang khung nhom. Toc d6 ghi dir
li¢u cua may la 1 Hz.

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(3) 3.2021

BO gia tai
Mau uén

Con lan

Hinh 3. Thi nghiém uén ba diém dwéi tii trong tinh.

Hé théng thi nghiém dong bing khung ning luong
(improved - strain elastic frame impact machine - [-SEFIM)
dwoc dé xudt boi Tran va cong su [24], nang cap boi Park va
cong su [4] tai Dai hoc Sejong (Han Quéc), da va dang dugc
dung hiru hiéu dé thi nghiém kéo mau UHPFRC dudi tic dung
cua tai trong dong. Trong nghién ctru nay, mot b thi nghiém
udn ba diém duoc ché tao dé cai vao may I-SEFIM phuc vu thi
nghiém udn & toc do gia tai siéu cao, nhu thé hién trong hinh 4.
Kich thuéc miu, diéu kién bién cua thi nghiém dong dwoc ché
tao, cai dat gibng v6i thi nghiém ubn ba diém 6 tai trong tinh
dé loai trir anh hudng cua kich thuée miu, diéu kién bién dén
két qué thi nghiém.

M3 hinh ciia ciu tao miu uén

Chi tiét ciia ciu tao mau uén

Hinh 4. Thi nghi¢m uén déng (I-SEFIM).

Nguyén 1y hoat dong co ban cua I-SEFIM la tao ra lyc gia
tai voi toc do cao bang khung ning lugng. Khi khung ning
lugng lam bang sit hodc hop kim cuong do cao duge kéo dan
boi hé théng kich thuy Iyc, nang lugng dan hoi s& duoc tao
ra va tich lily trong khung. Khi lyc kéo din dat dén mot gia
tri nhat dinh, vuot qua giéi han chay cua hé thong khép ndi
(coupler) lam b?mg kim loai va duoc tao sin mit cét pha hoai,
hé thdng coupler s& bi dirt, nang lugng dan hdi trong khung kim
loai s& dugc giai phong dot ngdt, dan t6i ca hé théng khung
nang lugng s€ dugc di chuyén v6i mot tde do rat cao, kéo theo
mau thi nghiém bi pha huy. Toc do gia tai c6 thé dugc diéu
chinh, kiém soat bang cach diéu chinh vét li¢u va duong kinh
thanh cta khung ning luong hodc diéu chinh gidi han chay cia
h¢ théng coupler. Trong thi nghiém nay da sir dung 2 t6 hop
gilra khung nang luong va bd coupler: 1) Coupler loai 800 kN
va khung ning luong bang thép cuong do cao; 2) Coupler loai
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400 kN va khung nang lugng lam bang titan. Van tdc va cham  Bang 3. Két qui thi nghi¢m uén.
ly thuyét dugc udc tinh la 13,8 va 13,1 m/s bang cach st dung

H . Téc d9 bién  Lwc16n nhit, Chuyén M6 men
phuong trinh (1) twong Gng véi céac t6 hop trén. Bo;.{hl' I P vi,d ubn, R,
V=Cxe 1 "M e (kN) mm)  (MPa)
f SP1 7,35 0,87 15,71
trong do, C la toc do song cua khung nang lugng (C = \/ﬁ ), SP2 8,92 0,81 19,05
E 1a mo6 dung dan hoi cua khung niang luong, pla khéi lugng SP3 e 9,28 0,69 19,82
riéng cua vat liéu lam khung, va 5 1a bién dang cua khung tai 05.5 SP4 ’ 7,75 0,71 16,55
thoi diém coupler bi pha hiy. SP5 7,65 0,85 16,35
Luc khéng ciia mau duoc do gian tiép thong qua do bién 3P0 . 897 0.8 116
dang dan hoi ctia thanh truyén lyc (transmiter bar) bang 2 b do 8% Lomdo 532 077 1777
bién dang dong (dynamic strain gauges) dugc gan trén bé mit. SD* L i i
Trong khi do, bién dang cua mau dugc do thong qua chuyen SP1 107,90 10,10 1,90 21,57
dong cua céc diém duoc danh déu trén bé mat mau bang hé B e 108 e 205
théng camera toc do cao va bg thu thap dir li¢u tan suét cao. S L1 LR Lt 2
Luc va chuyén vi cia mau & thi nghiém d()ng du’orc tinh toan 05-hl SB4 10125 11,77 1,30 2k,
bang cong thie (2) va (3) tuong tmg. Chi tiét vé nguyén 1y va SPS 111,66 1147 1,30 2450
cach phan tich dit li¢u do chuyén vi dugc dién giai chi tiét trong SP6 105,78 1147 120 2
Ngo va cong su [6]: TB* 108,10 11,03 138 23,56
P=¢ xA xE, ) SD*¥ 46 07 03 14
SPI 222,96 11,97 1,10 25,57
6=d —d, €) SP2 209,93 14,12 1,50 30,16
trongdo, e, 4, vakE, labién dang dan hoi, dién tich mat cit ngang SP3 198,68 14,19 1,20 30,30
Vamodundanhmcuathanhtruyenluc d,d lachuyenw cuadiém 05.10 SP4 232,61 14,36 1,50 30,67
1 va diém 2 trén bé mat bo do di dong va bo dd o dinh (hinh 4). SPs 217,27 12,93 1,67 27,62
SP6 202,87 13,50 1,77 28,83
Két qua thi nghiém va nhan xét o o o 7 fer
Mbi quan hé giira lyc va chuyén vi cia mau UHPFRC dudi spxr 148 0.9 03 20
tac dung cuia cic toc do gia tai khac nhau dugc thé hién trong SP1 13,24 0,88 28,28
hinh 5 va két qua cy thé cia timg mau dugc liét ké trong bang 3. SP2 13,38 0.90 28,57
Hinh 5 cho théy, lyc va chuyén vi cia mau UHPFRC ting 22 1,67x10° izz 13: j?ji
khi ham lugng cot soi va toc dg gia tai tang 1én. Nhu duge ligt 15 e s o 3120
ké trong bang 3, luyc 16n nhat (P,.) cua miu UHPFRC tiang 6 . 3’92 170 i 29’73
tir 8,32 kN 1én dén 14,05 kN khi ham lugng cdt soi tang m . e 14’05 1’02 30’00
0,5 dén 1,5 vol. %. Dong thoi, khi tée do gia tai ting, P cla sps : 01;6 0’13 1‘;0
UHPFRC gia ¢6 boi 0,5 vol.% ting tir 8,32 kN ¢ tinh tai (toc : : :
d6 bién dang 1,67x10° s) 1én 11,03 kN & toc do bién dang sl = el 22 B
108,10 s va 13,51 kN & tbc do bién dang 214,05 s™'. Tuong tu, 2 150 227 240 47,56
P, cia UHPFRC gia ¢6 boi 1,5 vol.% tang tir 14,05 dén 24,31 S IR 2ee 20 20,56
V428,58 kN. . SP4 110,20 24,62 2,20 52,58
SP5 105,82 2327 2,00 49,71
0 ‘ ‘ ‘ ‘ SP6 101,44 24,29 2,30 51,89
1505 o T TB* 110,60 24,31 2,20 51,92
o Thedoco-t2 ] s 96 15 02 32
20| 1 ] SPI 214,44 2973 2,03 63,51
2 | SP2 212,53 28,95 2,35 61,83
& SP3 207,86 27,41 2,34 58,54
! 1 ] 5 SP4 201,11 28,37 2,77 60,61
el I ] SP5 209,14 28,29 1,98 60,43
| T SP6 217,12 2871 240 61,33
Chuyén vi, 5 (mm) ? Chiénvi,omm | TB* 210,37 28,58 231 61,04
Hinh 5. Puéng cong luc - chuyén vi cia UHPFRC duéi téc do gia tai spr 39 08 03 L7
khac nhau. Ghi chi: 7B*: gia tri trung binh; SD**: d 1éch chuan.
TAP CHI
HOA HOC N 63(3) 3.2021 43
ONG NGHE |e dm
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Hinh 6 thé hién vét nirt mau dudi tac dung ctia thi nghiém
udn. Tir hinh 6 ¢6 thé thidy UHPFRC gia c6 bai 0,5 vol.%
bi pha huy v6i vét nit don, trong khi UHPFRC gia ¢6 bai
1,5 vol.% xuét hién thém nhiéu vét nirt nho bén canh vét nut
pha hily do udn. Piéu nay ciing giai thich thém rang, ham
luong cdt soi ting 1én ciing dan téi cuong do ubn cia vat
liéu tang, nho vao kha nang han ché vét nut cta cot soi. Mt
khac, dudi tac dung cua toc do gia tai cao, mau thi nghiém
bi phé huy thanh nhiing phan riéng biét. Trong do, vét nut
giita 1a pha huy do lyc udn tac dung, con cic vét nirt 2 bén
1a do sy phan hoi ctia bo kep thi nghiém giy ra boi ning
luong du cua may.

Hinh 6. Ung xir niit ciia mAu bé téng chiu udn.

H1nh 7 thé hién mé men ubn (R) ctia cac mau UHPFRC
gia c¢b boi ham lugng cdt soi khac nhau va cdc truong hop
téc do gia tai khac nhau. Trong d6, m6 men udn cua mau
dugc tinh toan theo cong thirc (4). Trong cong thie (4), P
(kN) 1a lyc tac dung 16n nhét do dugc tir may thi nghi¢m; 'L
(mm): chiéu dai nhip, 1a khoang cach giita hai gbi d& miu
thi nghi€m; b va d (mm) lan luot 1a bé rong va chiéu cao
mau.

3xP xL 3xP_ x1000x178

= = 4
" 2xbxd? 2x50x50° “)
70
I [1 Tinh tai =
6ok O Técdd cao—hl
| Tde dd cao — h2 S
? w
By 50 |
=
o
=40 |
£ | -
+ =)

=30 - & @
=T 1] o
I T
O 20| =

10 |

0

0.5vol% 1.5 vol.%

Ham lwong cét sei (Vol.%)

Hinh 7. Cuong dd chiu udn ciia miu duéi cac tde d gia tai khac nhau.
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Tir hinh 7 ¢6 thé thay, cuong do ubn cua vat lidu (R)
tang khi ham luong cdt soi gia cd ting va toc do gia tai tang
Ién. R, cua UHPFRC tang tir 17,7 1én dén 30 MPa khi ham
hrong cot soi tang tir 0,5 1én 1,5 vol.%. Viéc cudng do uén
ciia mdu UHPFRC ting khi ham lugng cdt soi ting duogc
ghi nhan & mot sb tac gia trude nhu [11-16] va dugc giai
thich boi kha ning han ché xuat hién va phat trién vét nut
trong mau bé tong cua cac cot soi thép tang 1én. Tur hinh 7
ciing cho thiy, cuong d6 uén cua vat liéu UHPFRC ting 1én
khi tdc d6 gia tai ting cho ca truong hop gia ¢6 0,5 va 1,5
vol.% cbt soi thép. Sy gia ting cuong do khi tée do gia tai
tang dugc giai thich nhu sau: cuong do chiu kéo udn cua bé
tong gia cb cbt soi chii yéu duoc hinh thanh béi luc dinh két
gitta bé mit cbt soi va 1op vira xung quanh (interfacial bond
strength) do qué trinh co ngot cua bé tong khi dong cliing
va ma sat giira hai bé mat tiép xtc; khi vita bé tong xung
quanh cbt soi chuyén dong c6 gia toc boi gia tai toc do cao,
lyc quan tinh xuét hién & cac hat vira lam gia tang lyc dinh
két giira c6t soi va vita xung quanh no. Lyc dinh két giira
cdt soi va vira ting gop phan lam ting cudng do cua vat lidu
UHPFRC khi toc do gia tai tang 1én. Xu hudng ting cudng
d6 khi toc do gia tai tang ciing da duoc nghién ciru va ghi
nhan boi mot sb tac gia ¢ the do gia tai thap nhu [18, 20].

Keét luan

Tir két qua thi nghiém cho théy, ngoai cuong do chiu nén
cao, bé tong si€u tinh nang gia co cdt soi c6 cudng dd chiu
uon cling rat cao nhung phy thudce nhleu vao ham lugng
bt soi duoc gia c6. Cuong dg chiu udn cua UHPFRC dat
duogc trung binh 30,0 MPa khi gia ¢d bai 1,5 vol.% cot soi
thép tron. Khi tde do gia tai tang, cuong do chiu udn cua
UHPFRC dugc ting 1én dén 61,04 MPa ¢ toc d6 bién dang
trung binh 210 s”'. Nhiing tinh chit nay hta hen viéc ap
dung vat liéu UHPFRC vao cong trinh thyc té, khong chi
lam tang tinh tham my, cudng dd, kich thudc hinh hoc cong
trinh ma con phi hop cho cac cdu kién, cong trinh chiu tai
trong dong nhu dong dét, va cham, pha no.

Nghién ctru nay dugc tai trg boi Quy phat trién khoa hoc
va cong nghé quoc gia (NAFOSTED) thong qua dé tai ma
$0: 107.01-2019.03. Céc tac gia xin tran trong cam on.
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Tom tit:

DPiu do nhip nhay la loai dau do cé hi¢u suit ghi cao, sir dung don gian, gidi quyét tét dwge muc tiéu cia nhiéu
nghién ctru, ing dung va dao tao. Vi thé viéc ndi dia héa qua trinh ché tao diu do sé mang lai nhiéu ich loi. Viéc sir
dung quang di 6t thac li thay cho 6ng nhian quang dién (PMT) cho phép tiét kiém nﬁng lwgng, rut gon thé tich diu
do va loai bé Kkhoi cao ap cong suét 16n. T6 hop chat nhap nhay CsI(Tl), quang di 6t thac lii, tién khuéch dai nhay
dién tlch hé thong khuéch dai dai rong va hé nguon nudi da dugc tich hgp trong dau do. Bai nghién ciru nay dua
ra mot s0 két qua moi trong viéc ché tao thir nghiém dau do nhap nhay sir dung quang di 6t thac lii. Cac dau do nay
¢6 thé dwoc sir dung trong cic tram quan trac moi trudng, cac hé trinh sat bire xa, cdc bénh vién va cic phong thi
nghiém hat nhén ciia cac truong dai hoc phuc vu dio tao va huin luyén sinh vién...

Tir khéa: detector nhap nhay, hé khuéch dai, quang di 6t thac lii, tién khuéch dai nhay dién tich.

Chi s6 phén logi: 2.3

Md dau

Cac hé trinh st birc xa cam tay va cac hé lap trén xe chi huy
tac chién cua quan doi rit can c6 cac dau do nhap nhay ghi do
gamma gon nhe, c6 hiéu suét ghi cao, bén v6i moi truong va
tiét kiém nang luong. Trong nhiéu truong hop, cac dau do nhap
nhay su dung 6ng nhén quang dién (PMT) da khong dugc sur
dung do doi hoi ¢6 khéi cao ap cong suat 16n, chit luong cao
va kich thudc hé do dung dng PMT 16n. V&i su phat trién cia
cong nghé vat lidu ban dan, viéc sir dung quang di 5t thac 1
thay thé cho PMT trong dau do nhip nhay ghi do gamma 1a mot
giai phap t6t nham dé c6 cac hé do. Xuat phat tir huéng di do,
cong viée ché tao dau do nhap nhay CsI(TI) ghép ndi véi quang
di 6t d3 duoc trién khai voi su hop tac ctia cac can bo khoa hoc
cta Truong Pai hoc Bach khoa Ha Noi; Vién Hoa hoc va Moéi
truong Quan sy va Vién Nghién ctru Hat nhan thudc Vién Nang
lugng Nguyén tir Viét Nam.

Thuc nghiém
Ghép tinh thé nhip nhdy va quang di ét thic lii

Trén thé gioi da c6 mot s6 nghién ctru thay thé dng PMT
va thir nghiém véi mot s6 loai nhép nhay m&i ma tidu biéu la
¢ cdc cong bd [1-4]. Tinh thé nhap nhay CsI(TI) 1a mot trong
sé cacloai nhap nhay phu horp véi viée su dung hé bién doi
quang dién - cac quang di 0t thac 1ii dwoc ché tao tir Si [4]. Cu
thé, dai budc song cac photon duge CsI(T1) phat ra nhiéu nhat
chii yéu ndm ¢ viing c¢6 hiéu suat lugng tir cao nhét cia quang

“Tac gia lién hé: Email: phamkhang@fpt.vn

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(3) 3.2021

100
L [ ]

S8664-55/-1010

=
= /
o6 60 f
;§' / \
- 7/ \
= 40
Z \
h=} y
=

20

200 400 600 800
Budc song photon (nm)

1000 1200

Hinh 1. Hiéu suit lwgng tir ciia quang di 6t thac li $8664-55 [5].

di 6t. C6 nhiéu loai quang di 6t, nhung dé ghép véi tinh thé
nhép nhay thi chi c6 mot s6 loai c6 tde d6 nhanh dé hinh thanh
nhing xung dién ¢& ps, dién dung thap, dong do nho va it thay
d6i theo nhiét d 1a phu hop, vi du nhu cac loai quang di ot
$3590, S8664, S3204...[5]. Cac quang di Ot thuorng mai dung
trong dau do nhap nhay ¢6 hinh vudng véi tiét dién c& cm?, vi
vay céc tinh thé nhip nhay ciing dwoc chon lya ¢6 kich thuorc
va hinh dang tuong duong. Trong thyc nghiém cta bai bao nay,
nhom nghién ciru d sir dung tinh thé CsI(T1) kich thude 1x1x3
cm ghép véi quang di 6t S8664-55 voi kich thude 5x5 mm.
S8664-55 thudc loai quang di 6t thac I, co hiéu sudt luong
ta phu thudc budc song anh sang toi (hinh 1). Cac photon do
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Abstract:

Localization of the scintillation detectors manufacturing
process has many benefits because of the high detection
efficiency of the detectors, user-friendly, and consistent
with general research objectives. Using a photodiode
instead of a photomultiplier tube (PMT) allows saving
energy, shortening the detector volume, and removing
high voltage power supply and amplifier. The combination
of CsI(TI) scintillator, avalanche photodiode, charge
sensitive preamplifier, wide range amplifier, and power
supply system has been integrated into the detector. This
study presents new results in manufacturing a home-
made scintillation detector using avalanche photodiode.
The detectors of this type can be used in hospitals, in
the nuclear laboratory of universities for the students
training, etc.

Keywords: amplifier module (system), avalanche
photodiode, charge sensitive preamplifier, scintillation
detector.

Classification number: 2.3

CsI(TI) phat ra c6 budc song chu yéu ndm & dai 430 dén 730
nm va trung véi vung hi¢u suét luong tir dat gia tri trén 70%
cua S8664-55.

C6 nhiéu loai keo din quang dé ghép tinh thé nhap nhay
voi quang di 6t. Dé vira ddn quang tot, vira gin chat quang di
6t v6i tinh thé nhap nhay, nhom nghién ciru da sir dung loai keo
dan quang OE-6662 gom 2 thanh phan chat dan quang v chat
hoa rén, tron theo ty 1& 10:1. Sau khi ghép xong, dat cum tinh
thé quang di 6t thac 1d vao budng 4m, sdy trong 24 gid dé keo
dan quang héa ran. Cum tinh thé nhap nhéy - quang di 6t thac
lii duoc dit gn sat tién khuéch dai dé giam dién dung ky sinh
trén mach vao cua tién khuéch dai.
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Khoa hoc Ky thuat va Céng nghé n—

H¢ thong nguén nudi va mach dién

H¢ théng nguén nudi, mach dién trong dau do dugc thé
hién ¢ hinh 2. Céc dién ap cung cip cho quang di 6t, mach tién
khuéch dai va khdi khuéeh dai so bd duge tao ra tir cac mach tao
dién 4p va on dinh doc lap dé tranh anh huong 1an nhau. Pién
ap cung cép cho cac mach bién doi dién ap néu trén 1a £12 V.

CsI(Ti)
I . Kh&i khu&ch
I Quang di &t I— Tign khuéch dai | )
.
— I_‘Iguﬁnd:ﬁ,s WV MNgudn tS,EVI

I Ngudn +5 I l Ngudn z.uu I

Hinh 2. So' dd khéi ciia diu do.

Dién ap +5 V dugc tao nén tir +12 V bang LM7805. Nguon
5V cung cp ning lugng dé tao nén dién ap 380 V nho linh
kién t6 hop C10940-53 do Hing Hamamatsu san xuat. Dién tro
bias nbi véi quang di 6t co gia tri 200 MQ - nhu vdy cong suit
tiéu thu cua mach chi vao khoang 2 mW, dong ti€u thu nhé hon
10 nA. Tién khuéch dai duoc st dung 1a CR110-R2 cua Hang
Cremat. Tién khuéch dai duoc ghép véi quang di 6t thac 1 theo
kiéu ghép AC dé dam bao toc d6 dém xung cao [6] va loai trir
anh huong ciia dong do. Khdi khuéch dai so bo 1a hé khuéch
dai dai rong dé bao toan dang xung va quy chuan tin hiéu ra tir
dau do dat bién do 200 mV khi tia gamma c6 ning lugng 662
keV bi hap thy hoan toan ¢ nhip nhay CsI(T1). Hé thong quy
chuan nay 1a can thiét nham ghép nbi dau do vé6i cac hé phan
tich bién d6 xung st dung k¥ thuat xtr Iy s6. ADC 1dy mau trong
hé xir Iy s6 c6 dai bién d6 0+1 V twong tng dai do 0+3 MeV.

Toan bd hé nhdp nhay, quang di 0t thac 1ii va hé dién tir
duoc dat trong vo nhom, nham chéng nhiéu dién tir tac dong
dén dang va bién d9 xung ra (hinh 3). Pau do duge ché tao voi
hai ngan, ngan thir nhat gdm tinh thé nhp nhay, quang di 6t
thac 1t va mach gn tién khuéch dai; ngan thit 2 chira hé nguon
nuodi, tao cao ap va hé khuéch dai so bo - kiéu thiét ké nay
cho phép giam anh hudng ciia hé thng dién tir téi mach tién
khuéch dai. Bé tang do bén va do cach dién, vo dau do duoc
anot hoa, cach xi Iy nhu vay cho phép vo dau do chiu dugc hoa
chét, nudce bién ma khong tén hao hay co déu hiéu hong hoc,
suy giam chét luong.

Hinh 3. Hinh anh diu do dwgc ché tao.
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Cac dac trung cia dau do

Hé théng thuc nghiém xac dinh cac dac trung cua dau do
duoc dua ra ¢ hinh 4.

Dao déng ky
Gwinstck
GDS-3352

May phdt xung chuin

WF1945- Wavefactory
Khuéch dai

Két ndi Leme
130 dang

V-rays 4 ] ok dai
k3 o K6t i BNC N
v, . 5 ao dang
| | PandoCSI(TY Canberma 2022
Ngudn phong xa

Nguon nudi £12 V

CHI
—]
CHZ

DMCA

TechnoAP |
APGT300A |USB20

Hinh 4. So' db thuc nghiém xic dinh cac dic trung cia diu do.

Dang xung ¢ 16i ra: sit dung dao dong ky Gwinstek model
GDS-3352 dé thu dang xung 16i ra ciia dau do (kénh CHI).
Tién khuéch dai CR110-R2 ¢6 hang s6 thoi gian C.R, =140 ps,
v6i C,va R, 1a dién dung cta tu phan hdi va dién tr& phan hoi
cua tién khuéch dai. Mt ting cua xung ra bang [6] trong trudng
hop xung dién tich di vao tién khuéch dai c6 mat ting c& vai
chuc ns. Trong trudng hop ghép véi tinh thé CsI(T1), thoi hing
cta chop sang 1a ¢& 1 ps va phai hét khoang 5 lan thoi hing
thi m&i co thé coi 1a toan bd cac dién tich do cac photon tao ra
dugc nap lén tu C.. Vi vy, mit tang xung ra cua dau do vao
khoang 5 ps, con mit giam c¢6 thoi hing c& 140 ps nhu & hinh 5.

0,30 T T T
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0,25 - ]
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Hinh 5. Dang xung ra ciia dau do (sau khdi khuéch dai so bo).

D6 phdn gidi ning lwong: phd tia gamma thu duoc thé hién
& hinh 6A va 6B, do voi nguén B7Cs va %Co. Cac gia tri do
phén gidi ndng luong véi cac dinh 661,7; 1173,2 va 1332,5 keV
tuong ting 12 9,81; 6,81 va 6,08%. Viéc so sanh vdi cac két qua
clia Martin Gascon [7] (tinh thé CsI(TI) 1x1x1 cm? boc teflon
+ 14 nhom; quang di 6t S8664-1010; tién khuéch dai TH 142
ORTEC) cho thiy d6 phan giai ning lugng ¢ [7] 1a 4,42%, tot
hon han so véi cong bd nay. Didu do co thé 1y giai 1a do viéc
boc teflon va 14 nhom cong véi st dung S8664-1010 da han ché
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mat photon do CsI(TI) phat ra khi lugng tir gamma tuong tic
v6i nhap nhay; tién khuéch dai TH 142 ORTEC c6 hé s6 khuéch
dai vong hd >40000 1an [8], con ciia CR-110 chi 1a 3000 1an.
Su khéc biét vé hé s khuéch dai nay dan dén tiéng on ENC cua
tién khuéch dai ORTEC nho hon nén do phan giai ciia hé tot
hon. Tuy nhién, sy gon nhe ciia CR-110 lai dan dén kha ndng
str dung ché tao dau do gamma cao hon va trong thuc té, két
qua ciia cong bd nay 1a v6i ddu do nhép nhdy sir dung quang
di 6t thac 18 thay cho dng PMT di ché tao dugc. PO phan giai
ning lugng ciia dau do hién tai twong dwong nhu cua dau do
nhép nhay gin éng PMT. Nhimg ghép ni cac khdi nhu trong
[7] déto hop thanh mot déu do birc xa con can c6 mot giai doan
khé dai dé t6i wu cac van dé vat ly, dién tir. .

1000 . r
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Hinh 6. Phd ¥'Cs (A) va phé “Co (B).

Hiéu sudt ghi ngi toan phan va hiéu sudt ghi ngi quang
dién: viéc do dac thuc nghiém hiéu suat ghi dugc thyc hién
theo hé thong thuc nghiém (hinh 4) v6i bd ngudn chudn do
IAEA cung cap, khoang cach ngudn - dau do 1a 20 cm va ¢
so sanh voi két qua tinh toan md phong hiéu sudt ghi theo cac
thong sb thiét ké ciia dau do. Hiéu suat ghi ndi toan phan dugc
xac dinh bang ty sb xung ghi nhan dwoc va sb luong tr t6i bé
mat detector theo cong thire 1 [9]:

)

trong do ¢, la hi¢u suit ghi noi toan phan, N la s6 xung ghi
nhan dugc, N, 1a s0 lugng tr gamma di dén bé mdt dau do.

Hiéu suét ghi ni quang dién dugc xac dinh bang ty s xung
ghi nhén tai dinh nang lu’ong hap thy toan phan va s luong tir
gamma di t6i bé mat dau do theo cong thirc 2 [4]:

N,

‘photopeak
e )
trong do, ¢, s 1a hiéu suat ghi noi quang dién, N ohotgpeak la dién

tich dinh nang luong hap thu toan phan, N, 14 s0 luong t
gamma di téi bé mat dau do. Két qua duoc the hi¢n ¢ bang 1
va hinh 7.
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Bang 1. CAc gia tri thwe nghiém ciia hiéu suét ghi ndi toan phin, hiéu
suét ghi ndi quang dién.

Detector CsI(Tl)
Pong vi Nang lwong 97 A 9 a0 94 A A
gVl phit (keV) Hiéu suat ghi ngi Hiéu sudt ghi ngi
toan phan (%) quang dién (%)
Am-241 59,5 74,8+3,0 72,34+6,5
Ba-133 356,0 73,9+£5,2 51,4+2,6
244,7 85,8+4,3 76,2+3,8
Eu-152
3443 75,0+3,8 53,7£1,6
Cs-137 661,6 58,3£3,5 20,8+1,6
1173,2 47,9443 9,4+0,3
Co-60
1332,5 45,9+3,2 7,9£0,6
100 T T T T T
e CelTIy  Hid
csuTie Hi& t ghi néi todn phin
80 ol b -
g 60 - - -
-l ?
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r .
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Mang luvong (keV)

Hinh 7. Hi¢u suit ghi ndi toan phin va hi¢u suit ghi ndi quang dién
ciia diu do.

D6 on dinh: mic dd 6n dinh cia hé sd chuyén dbi nang
lugng tia birc xa sang vi tri kénh ctia dinh hip thy quang dién
duoc danh gia bang sy thay doi cta vi tri dinh theo thoi gian
do. Nham danh gia do on dinh.phé dau do dugc ché tao néu
trén, thuc nghiém khao sat do on dinh ph6 theo thoi gian dai
da duogc thyc hién. Thoi gian thu nghiém la 10 gio, budc chia
15 phut/phé dé danh gia s 6n dinh cua vi tri dinh phd '¥’Cs va
d6 phan giai nang luong. Do theo diéu kién moi truong, véi
nhiét d¢ bién thién tir 25°C ltc 8200 sang va dat cyc dai 35°C
lac 13g00. Két qua khao sat sw on dinh phd cua dau do CsI(T)
dugc thé hién ¢ hinh 8.
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Hinh 8. Khio st sy 6n dinh phd ciia detector CsI(TI) theo thoi gian.
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Khoa hoc Ky thuat va Céng nghé n—

C6 thé thiy do phan giai nang lugng khong thay doi nhiéu
theo thoi gian do, con vi tri dinh thay doi tir kénh 335 dén 310
(25 kénh, c& 8%). Ciing c6 thé do & khoang giira thoi gian thyc
nghiém, nhiét ¢ moi truong d tang 1én nén hé sb khuéch dai
cua S8664-55 da giam di va 8% d6 1a do anh hudng cia nhiét
dd moi truong toi dau do. Nhu vay, viéc khao sat nay s¢ can
duoc thue hién lai v6i dam bao chic chin khong co su thay d6i
cta nhiét do moi truong.

Ning leong tiéu thu: ngudn nudi cho dau do 1a £12 V,
cuong do dong dién 1a 49 va 26 mA twong tmg. Nhu vay, tong
cong sudt tidu thu ciia dau do 1a 900 mW.

Két luan

Nghién ctru nay duoc tién hanh gin twong tw nhu céc
nghién ctru [1-3]. Céc s6 lidu két qua cho thdy nghién ctru nay
da dat dugc nhimg két qua tich cuc, do phan giai detector co
thé so véi gia tri ~6,4% & 1,17 MeV va 5,5% 6 1,33 MeV trong
nghién ciru [3], néu tiép tuc cai thién c6 thé mang lai kha nang
thuong mai hoa cac dau do nhap nhay sir dung quang di 6t thac
li. C6 thé danh gia day la mot thanh cong cua viéc ndi dia hoa
trang thiét bi ghi do birc xa hat nhan cta Viét Nam. Cac thi
nghiém voi tién khuéch dai co do nhay cao hon s€¢ dugc thuc
hién trong thoi gian t6i dé nang cao do phéan giai nang luong va
ha thap ngudng do dudi cua dau do.

Céc tac gia tran trong cam on Truong Pai hoc Bach khoa
Ha Noi da tai trg cho nghién clru nay thong qua dé tai T2018-
PC-124.
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Nghién ciru cong nghé mai bong quang hoc
gwong cau vat liéu thép hop kim
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Trung tam Quang dién tir, Vién Ung dung Cong nghé
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Tom tit:

Tai Viét Nam, cong nghé gia cong bé mit ciu ciia cac thau kinh thity tinh bing phwong phip mai nghién ding bot
mai khong lién két da dwoc nghién ciru va ap dung rong rii. Tuy nhién, phwong phap nay gip nhiéu khé khin dbi
v&i bai toan mai béng quang hoc gwong cu lam tir vat liéu thep hgp kim. Bai bao gid¢i thleu mot 50 két qua ban dau
trong nghién ctru cong nghé¢ mai bong quang hoc guong cau vat liéu thép hop kim, bao gom cac van dé: lwa chon
phuong phap va thiét bi gia cong, thiét ké dung cu bd tro’ va dung cu gia cong, thir nghiém va thiét 1ap quy trinh gla
cong, danh gia chit lwgng san pham Guong cau trén nén vat liéu thep hop kim, dlm’ng kinh 50 mm, ban kinh cau
70 mm da dwgeec mai danh béng quang hoc thanh cong. Két qua do kiém cho thay, mau gwong dap wng cac yéu ciu
dé ra doi véi san pham quang hgc (N=1, AN=1, dj) nham bé mit Rz=0,05 pm).

Tir khéa: danh bong, gwong ciu thép hop kim, mai quang hoc.

Chi s6 phén loai: 2.3

Bé mit cau la bé mit co ban cua hau hét cac thiu kinh,
guong - phan tir co ban ctia moi dung cu hay hé théng quang
hoc. Cong nghé ché tao cac bé mit cau di dugc nghién curu,
phat trién tir rat 1au. Hién nay, cong ngh¢ ché tao mat clu cb
thé duogc phan ra 4 nhém: mai nghién ding bot mai khong
lién két [1], mai ding bot mai lién két (d4 mai) trén may
phay chinh xac [2], mai trén may tu dong diéu khién sb
(mdy CNC) st dung da mai kim cuong [2], tién kim cuong
(Diamond turning) [3].

Tai Viét Nam, tir hon 50 nam tr¢ lai day, phuong phap
mai nghién quang hoc ché tao cac thau kinh thuy tinh di va
dang duoc ap dung rong rii tai cac co so san xuat thiét bi
quang hoc. Céc uu diém chinh ciia mai nghién 1a: cong nghé
don gian, chi phi dau tu khong 16n (may mai, dung cy, vat
tu), ché tao dugc cac thiu kinh c6 kich thude trong dai rong.

Trong khi d6, trén thé gidi cic nha may san xudt thiét b
quang hoc di chuyén sang 4p dung quy trinh cong nghé mai
bang d4 mai va cong nghé mai trén may CNC. Uu diém cia
cac cong nghé nay 14 tao ra ning suit cao hon, gia thanh gia
cong ha, san xut linh hoat theo cic don hang véi sb luong
san pham khac nhau. Mic du cic cong nghé nay da rat thanh
cong véi cac thau kinh thity tinh, nhung véi cac bé mat kim
loai hay hop kim thi hau nhu chua duogc cong bd trén an
pham dai chiing.

Trong bai viét nay, chung t6i gii thidu két qua nghién

“Tac gia lién hé: Email: phamhongtuanl@yahoo.com
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ctru ing dung quy trinh cong nghé mai dung bot mai lién két
trén may mai toc do cao, phuc vu mai va danh bong quang
hoc mit cau cia guong lam tir thép hop kim, tao tién dé cho
viéc ché tao cac hé quang hoc dac biét, hoac ché tao khuon
ép phun thau kinh plastic do chinh xac cao.

Thuc nghiém
Chi tiét gwong cau

Guong cau (hinh 1) c¢6 bé mat cau ban kinh R70,15 mm
duoc mai danh bong quang hoc.

7

R70,15

@50
@30
|

Hinh 1. Chi tiét guong ciu.

Vit liéu nén cta chi tiét 1a thép hop kim (thanh phan
thép: Fe 51%, Al 10%, Co 14%, Ni 18,5%, Cu 4%), d6 cing
bé mat 52 HRC. Bé mit cau ban kinh R=70,15 mm can
duoc mai dat do chinh xac ban kinh 0,05%, duwgc mai min
danh bong dat d¢ chinh xac quang hoc (N=1; AN=1), do
nham bé mit Rz=0,05 pum.
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Abstract:

In Vietnam, the technology of fabricating spherical
surfaces of glass lenses by the loose abrasive grinding
method has been researched and widely applied.
However, this technology does not really match the needs
of grinding and polishing optically the sphere on the basis
of alloy steel. This paper introduces some initial results
in researching the technology of optical mirror polishing
of alloy steel materials. The issues studied include the
selection of processing methods and equipment, design
and manufacture of auxiliary tools and machining
tools, testing and setting up machining processes, and
the methodology for characterisation product quality.
A spherical mirror of 50 mm in diameter, 70 mm in
spherical radius, based on alloy steel material has been
optically polished. Test results show that the sample
meets the requirements for optical products (N=1; AN=1,
surface roughness Rz=0.05 pm).

Keywords: alloy steel spherical mirror, optical grinding,
polishing.
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Khoa hoc Ky thuat va Céng nghé n—

Nguyén ly mai va danh bong mdt cau
B¢ mat cau ctua guong dugc gia cong theo cac bude sau:

Bue I - Mai tinh mdt cau (hinh 2): may phay duogc ding
dé tao hinh bé mat cau cta phoi. Dung cu mai 1a ¢4 mai co
gin cac hat mai kim cwong, dugc gin chit véi truc chinh
ctia dau phay, chi tiét gia cong dugc gan trén truc chinh cua
may Truc quay cua dung cu di qua tam bé mit cau cia chi
tiét va tao voi truc quay cua chi tiét mot goc a. B4 mai kim
cuong c¢6 dang hinh try dé: phay mit cdu 16i theo so dd (2B),
phay mit cau 1dm theo so d6 (2C).

Ban kinh cong R ctia mat cu duge xéac dinh theo gbc
nghiéng o cta truc dao theo cong thuc (1) va (2):

+ Mit cau 10i: sina = % ()

< A qx_ ... _ D
+ Mat cau 1dm: sina = 2

Trong dé: a 1a goc nghiéng gitra truc dung cu va truc chi tiét;
D la duong kinh ngoai ctia dung cy; d 1a duong kinh trong
cua dung cy; R 1a ban kinh ctia mét cau chi tiét.

Hinh 2. So' dd mai tinh mit cAu trén may phay. (A) Hé toa d6 khi phay;
(B) Phay mit cau 1i; (C) Phay mit cau 15m.

Budc 2 - Mai min quang hoc: mai min quang hoc la
budc gia cong tiép theo ciia mai tinh, dugc thuc hién theo so
dd hinh 3. P4 mai min (ném mai) ¢6 hinh nAm cau, ban kinh
cdu ciia mit ndm bang ban kinh ctia chi tiét guong cau. Bé
mit nAm cau duoc phu vat liéu composit gém: hat mai kim
cuong dugc két dinh bang vat liéu lién két (nhya, hodc kim
loai). NAm mai c¢6 than tru dé lip 1én truc chinh may mai tc
d6 cao HSCPM-4. Chi tiét guong cau duoc dat ap 1én mat
trén cia niam cau, tu xoay quanh truc cua noé va di chuyén
qua lai nho co cdu canh tay dé ép tir trén xubng.

Mai min quang hoc dugc thyc hién trén mdy mai quang
hoc téc d6 cao HSCPM-4 (hinh 4), gdbm 5 budc tir 1 t6i 5,
sir dung 5 ndm mai kim cuwong (hinh 5) tir N°1- N°5 véi kich
thude hat kim cuong tuong tng (bang 1).

o1
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Chuyén

/

(A) (B)
Hinh 3. M4y mai min va danh béng. (A) So d6 nguyén 1y; (B) Anh chup
nim mai va guong ciu.

Théng s6 cong nghé ctia qua trinh mai min va danh bong
quang hoc gém: téc do truc chinh gi ndm mai, toc do lic
cua truc dung cu, goc lac cua truc dung cy, ap luc mai, thoi
gian mai. Cac thong sb cong nghé nay duoc thiét 1ap dua
vao thong s6 co ban ciia may mai va didu chinh thuc nghiém
thanh bo thong s6 cong nghé ghi trong bang 1.

Bang 1. Cac bwéc mai min quang hoc va dung cu.

Nim mai/Kich
thwée hat [pm]

DPd nham bé mit

TT Tén budc mai min dat dwgc [Rz])

1 Maiminquanghoclan1  N°1/100 1,25
2 Maiminquang hoclan2  N°2/60 0,8
3 Mai min quang hoc 1an 3 N°3/40 0,6
4 Mai min quang hoc lan 4 N°/20 0,25
5 Mai min quang hoc 1dn 5 N°5/8 0,1

Budc 3 - Mai bong quang hoc: mai boéng quang hoc
dugc thuc hién trén may mai bong quang hoc tbe do cao
HSCPM-4, str dung ndm nhua danh bong (trén bé mit nAm
cau kim loai ¢6 phu vat liéu nhya danh bong) va bt danh
bong kim cuwong khong lién két, kich thuéc hat 0,5 pm.
Thong sO cong nghé can thiét 1ap gém: tdc do truc chinh,
tdc do lc, gbc lc, ap lyc mai, thoi gian danh bong.

Thiét bi va dung cu gia cong

Céc budc gia cong tr mai tinh quang hoc - mai min
quang hoc - mai béng quang hoc dugc thyc hién trén 2 thiét
bi may phay mit ciu CG-2 va may mai danh bong quang
hoc tdc d6 cao HSCPM-4 (hinh 4). Cac thiét bi nay dugc
ché tao boi Cong ty Sidai Precision, Han qudc. Dung cu gia
cong gdbm: d4 mai kim cwong sir dung cho may mai ciu CG-
2; cac ndm mai kim cuong (hinh 5) lip trén HSCPM-4 cho
cac budc mai min quang hoc (bude 1 - budc 5); nédm nhua
danh bong cho budc danh bong quang hoc. Tat ca cac dung
cu nay duoc ching to6i tinh toan, lya chon va diéu chinh cho
phu hop véi muc tiéu dat ra.
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Hinh 4. Cc thiét bj mai danh bong quang hgc. May mai cdu CG-2 (bén
trai); may mai bong quang hoc tc dd cao HSCPM-4 (bén phai).

N4m mai min R70 1a chi tiét hinh nim cau vé6i ban kinh
mit cau 70,15 mm, c6 than try duong kinh ®18 dé lap lén
may mai tdc do cao HSCPM-4. Trén bé mit nim cau phu
16p vt liéu composit gdm hat mai kim cwong dugc két dinh
bé“mg vat liéu lién két (nhya, hodc kim loai). Lop vat liéu
composit cd chiéu day 2 mm. Bé mit nAm mai dugc tao cac
rinh thing hudng tim hodc xodn huéng tim tuong tmg véi
ting nguyén cong mai min. C6 5 loai ndm mai khac nhau
tuong Gng vdoi 5 nguyén cong mai min tur 1 tdi 5.

Hinh 5. NAm mai kim cwong (5 loai ndm mai khac nhau tuong Gmg véi
5 nguyén cong mai min tir 1 t6i 5).

Théng sé cong nghé mai/dinh bong

Trén co s& tham khao tai liéu [3] vé cac thong sd cong
nghé (toc do quay truc chinh, tbc d6 lic cua truc ga chi tiét
va ap luc mai) va cac thir nghiém thuc té (goc truc nim
- tryc ga chi tiét, ap lyc mai, thoi gian mai) trén thiét bi
HSCPM-4, b 5 thong s6 cong nghé cho cac qua trinh mai
danh bong cac mau guong cau di duoc thiét 1ap (bang 2).

Bing 2. Thong s6 cong nghé mai/danh béng.

Théng sb Bugcl Buwic2 Bu6e3 Buic4 Buwée5 Buic6

Tdc 9 quay cita truc ndm

i (véng/phtt) 1400 1400 1400  1.400 1.400 100

Tdc df lac cua tryc ga chi

o 30003 3% 3% 3 3
Gée truc ndm -tryc ga chi

P 515 1515 50

Ap lye m [atm] 3 3 212 12 02
Thas gian méi 60gily 60gidy 60gidy 60gidy 60gidy 20 phit
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Luu y: thong sé cong nghé ap lyc mai (bang 2) duoc
diéu chinh giam tir 3 atm xudng 1,2 atm bat dau tai budc 2
t6i bude 5 nham giam tdc d6 mai mon bé mat, dam bao do
chinh x4c hinh dang bé mat yéu cau tai cac budc tuong ing.
Ciing voi ly do tuong tu, tai budc 6 (mai bong quang hoc),
toc do quay truc chinh giam tir 1.400 xudng 100 vong/phit,
ap luc mai giam xudng 0,2 atm, thoi gian mai bong tang 1én
20 phaut.

Keét qua va ban luan

Ba miu guong cu di duge mai danh bong hoan chinh
theo quy trinh cong nghé da duoc thiét 1ap gdm: cac bude
gia cong (bang 1), bo thong s6 cong nghé (bang 2). Chat
lwong bé mit guong ciu dugc kiém tra, danh gia theo 3 chi
tiéu: ban kinh cong bé mat cau, do chinh x4c hinh dang bé
mit cau va dd nham bé mat cau.

Ban kinh cong bé mdt cdu (Surface radius) va dj chinh
xdc hinh dang bé mat ciu (Surface number)

Viée xé4c dinh cac thong s cta ban kinh cong va hinh
dang bé mit duogc kiém tra bang phuong phap dudng kiém
quang hoc [1]. Dudng kiém quang hoc 1a mét khéi thuy tinh
quang hoc co bé mat 1di ban kinh R=70,15 mm, dugc ché
tao voi do chinh xéac cao cia ban kinh bé mit cau, sai léch
cho phép cta ban kinh dudng kiém so véi gia tri danh dinh
1a: 0,01+0,15%. Ban kinh cau cua dudng kiém quang hoc
duogc do bang dung cu ciu ké (spherometer). Trong nghién
ctru ndy, cau ké duoc str dung 1a thiét bi SpheroCompact ctia
Cong ty TriOptics - CHLB Dbtrc (hinh 6).

5
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Hinh 6. Thiét bi do ban kinh cAu SpheroCompact.
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* CERTIFICATE OF MEASUREMENT *
= P
R R R R K R R R K R R K K K R K
Company : Trioptics GmbH
Date : Friday, April 10, 2020 10:00:04 AM
serial No. : SST eaa
Ring : Ring D 38mm SN 2666 (38.009594)
Measured with : Super Spherotronic HR - Trioptics
MEASURING PROGRAM : Lenses
wmEmEEEEEE C O N Y E X FEEEERExEmsxEamEEEEEE C g N C AV E FEEEEEEmmwE
No. saggita[] Radius[] | No. sSaggita[] Radius[]
1 2.54830 70.14116 |
2 2.54820 70©.14389 |
3 2.54820 70.14389 |
a 2.54820 70.14389 |
5 2.54810 70.14662 |
6 2.54820 70.14389 |
7 2.54820 70.14389 |
8 2.54810 70.14662 |
|
————————— Measurements: 8 -------------- Measurements: @ ------
Mean val: +2.54819 +70.14423 +0.00000 +0.00000
std Dev: °.00006 ©.00175 .00000 ©.00000

©.0000
0.0

Interference Rings: 124437.4
: NO

|
|
saggita piff.(mm) : 33.9714 ]
|
Tolerance? : NO ]

Maximum Tolerance ©.020% according to: DIN 58161-2

Hinh 7. Két qua do ban kinh chu.

Két qua do (hinh 7) cho thay sai s ban kinh cong cua bé
mit cdu da ché tao dat 0,005 mm. Khi do, bé mt 16i R70,15
cta dudng kiém duoc ap véi bé mit 16m cua guong cau,
néu do chinh xac bé mat cta guong ciu di cao, twong ting
1a khe ho khong khi giita bé mit cau 16m va dudng cau 16i
da nho, ta s& quan sat thiy cac van giao thoa. Trong nghién
clru ndy, yéu cau sé luong van giao thoa (vong quang) khi
do chi dugc phép nho hon 1: N<I vong quang (1 van giao
thoa twong duong voi khe ho giita bé mit san pham va bé
mat dudng l1a A/2, tuc 1a ~0,25 pm).

Céc vong quang co thé xuat hién dudi nhiéu dang hinh
khac nhau, vi du: vong quang tron thi bé mit kiém tra 1a
bé mit cau; vong quang co hinh elip thi bé mit kiém tra s&
1a phi cau... Mirc d6 phi ciu duoc danh gia bang gia tri sai
s6 hinh dang (AN). Gia tri AN 1a hiéu s6 vong quang doc

hti;:; 0,001 }—

Di2

(D/2)2 +S2

= +d/2
B 28
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dugc trén hai phuong vudng goc v6i nhau. Két qua do bang
dudng kiém quang hoc dat gia tri: N=1; AN=1.

Dy nham bé mdt (Surface roughness)

Do nham 4 thong s6 quan trong, anh huong t6i hé s6
phan xa cua bé mit guong. H.E. Bennett [4] d4 nghién ctru
va xdy dung biéu thirc lién hé giita d6 nham cua bé mat
phing voi hé s6 phan xa goc tai goc phap tuyén va da kiém
chimg bang thyc nghiém:

R =R exp[-(4nc)>. M 3)

T’rong do: R lahe ) phén xa goc cua bé mat nham; R, 1a hé
s0 phan xa goc cua bé mat 1y tudng cua cung vt liéu; o 1a
d6 nhédm binh phuong trung binh; A 14 budc séng anh sang
chiéu t6i bé mat. Cac biéu thirc c¢6 nghia trong trudng hop
khi d6 nham trung binh binh phuong nhé hon so véi budce
song anh sang.

Trong nghién cuu nay, d6 nham bé mat duoc do dac
bang phuwong phap giao thoa anh sang tring [5] (White light
interferometry) trén thiét bi 3D Optical Profiler-ZeGate™
Pro ctia Cong ty Zygo (hinh 8).

Rz:
Slice 1: 0,019 pm
Slice 2: 0,013 pm
Slice 3: 0,019 pm

<ol |

Hinh 8. Két qua do dd nham bé mit gwong ciu sau danh bong trén
thiét bi Optical Profiler-ZeGate™ Pro.

Két qua phép do do nham trén thiét bi 3D Optical
Profiler-ZeGate™ Pro cho cac mau c6 gia tri Rz tir 0,013 toi
0,019, nhé hon Rz=0,05 theo yéu cau ky thuat dit ra ddi véi
san phdm mat cau 1om.
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Keét luan

Trong bai bao nay, mét quy trinh cong nghé mai danh
bong guong cau lam tir thép hop kim da duoc nhom nghién
ctru thir nghiém. Quy trinh cong nghé gém: cic budc gia
cong (bang 1) va dung cu gia cong tuong Ung (cac dung
cu da duoc thiét ké ché tao: cac ndm mai, bd dudng kiém
quang hoc, cac dung cu gé kep), cung voi bo thong sb cong
nghé (bang 2). Trén co s¢ quy trinh nay, 3 chi tiét guong
cau lam tir thép hop kim da dugc gia cong tinh bé mat cau,
mai min va danh bong quang hoc dat thong s6: do chinh xac
ban kinh cau nhé hon 0,05%R; d6 nham bé mat Rz: 0,02;
56 vong quang N: 0,5-1,0; sai sO vong quang AN: 1. Két qua
thuc nghiém va do kiém cho thdy, san pham dap tmg yéu
cau k¥ thuat dé ra. Bén canh d6, cac tac gia da nghién ctru
xay dung quy trinh cong nghé gia cong bé mat cdu 16m (quy
trinh gia cong, bo thong sd cong nghé...). Pay 1a tai liéu tot
cho gia cong céc loai guong cau kim loai ¢6 duong kinh tir
10-100 mm trén may HSCPM-4. Cé4c bé mit cu trén nén
thép hop kim, ngoai img dung ché tao gwong ciu quang
hoc, con c6 thé ung dung ché tao khudén ép thau kinh plastic,
hodc ché tao van bi cau...
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Khoa hoc Ky thuat va Céng nghé n—

Nghién ciru cong nghé san xuat gidy chong tham
dau m&, wng dung lam bao goi thuc pham dang kho

Cao Vin Son’, Lé Thi Quynh Hoa, P4 Thi Thu Nguyét, P6 Thanh Tu

Vién Céng nghiép Gidy va Xenluylo
Ngay nhédn bai 8/9/2020; ngay chuyén phan bién 14/9/2020; ngay nhan phan bién 19/10/2020; ngay chap nhan dang 16/11/2020

Tom tit:

Bai bio nay trinh bay két qua nghién ctru xic 1ap cac diéu kién cong nghé chinh trong qua trinh san xuit gidy chéng
thAm diu ma, st dung lam bao g01 thue phﬁm kho, nhu thanh phﬁn va do nghlén cua bot gl:iy, mirc dung hoa chét
va phu gia chong tham diu m& dén tinh chit ciia glay o quy mo phong thi nghlem, dong tho'l diéu chmh cac didu kién
cong nghé Va san xuét thir nghiém trén day chuyen cong suét 3 tan/ngay Chit lwgng glay san xuét tuong duong véi
sin pham gidy nhap khéu cing loai dang tiéu thu trén thi truong: dinh lweng 42,5 g/m?, chiéu dai dirt theo chiéu doc
7.520 m, theo chiéu ngang 3.740 m; chi so6 d bén xé theo chleu doc 6,8 mN.m?/g, theo chleu ngang 5,4 mN.m?¥g; chi s6
d9 chiu buc 5,6 kPa.m?/g; d§ hut nwée Cobb 17,2 g/m’; tri sO KIT1a 8, dap wng yéu ciu vé sinh an toan thuc pham

Tir khéa: bao bi thwe phim, gidy bao géi, gidy chong thim diu mé.

Chi s6 phén loai: 2.5

Bao bi gidy duoc st dung nhiéu va phd bién trong bao
goi thyuc phém chiém t6i 34% thi phan vt liéu bao bi thye
pham trén the gi6i [1]. Dé bao goi thyuc pham dang kho, tiép
xuc tryc tiép thuong dung 1a loai glay c6 do bén co ly cao
va ¢ tinh nang dac biét nhu glay chong thim dau md, gidy
trang nhom, trong do gidy chdng tham dau m& thuong duoc
st dung hon ca. O Viét Nam, cac san pham gidy dung dé bao
gdi tryc tiép thyc pham dang kho duge nhap khau 100% tir
Indonesia, Nhat Bén, Italia, My, Trung Qubc...

Gidy bao géi thuc pham dang kho duoc dung dé bao goi
cac d0 an nhanh, dd an sdn, cac loai banh, thuc phém co
chtra bo, thuc phém duoc chién bﬁng dau... Do vay ngoai
yéu cau vé do bén co 1y, an toan v¢ sinh thuc phém thi tinh
nang quan trong can c6 1a tinh chdng thim dau md.

Dé san xuit gidy bao gbi thyc pham dang kho co thé sir
dung hoan toan phuong phap co hoc ma khong can phy gia.
Bot gidy dugce nghién t6i do nghién rat cao truge khi dem
xeo, bang gidy khi xeo dugc ép va can lang rat chit dé tao
nén kha ning chéng thim diu m&. Vé6i phuong phap nay,
nhuge diém la tidu t6n rat nhiéu nang lugng cho qué trinh
nghién, bot gidy kho thoat nuge trén ludi xeo, tang nang
luong sdy, 1am anh huong dén toc d6 may xeo [2].

Bén canh viéc sit dung phuong phap co hoc dé tao
cho gidy co tinh chdng thdm dau m& thi c¢6 thé s dung
cac phuong phap nhu: su dung tinh bot, carboxymethyl
cellulose (CMC), polyvinylalcohol (PVOH), cac hop chat
fluoro cho trang phu bé mat hodc cho ci qua trinh gia keo
ndi bo va trang phu bé mat [2-4]; trang hodc ghép 1 16p

“Tac gia lién hé. Email: caovansonrippi@gmail.com
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mang mong PE hay PP 1én trén bé mat gidy tiép xuc véi thuc
pham; xir ly bang sap nong hodc trang/ghép mot 16p nhom
mong 1én bé mit. Tuy nhién, ‘ngay nay phuong phap st dung
cac chét fluoro trong san xuét gidy bao goi thuc pham duogc
vu tién dung hon ca do chiing vira ¢6 kha ning chéng thim
dau md, chiu duge nhiét d6 cao, khong thoi nhiém, an toan
vé sinh thuc pham, c6 thé sir dung gia keo ndi bo hodc trang
phu bé mit truc tiép trén day chuyén xeo gidy. Mot sb hoa
chat thuong pham hay duoc sir dung nhu: AG-E060, AG-
E070, AG-E080 (oil and grease resistant fluorochemical)
cua Congty AGC Chemicals ASAHI GLASS Co., Ltd.
Muc tiéu cua nghién ciru nay la xéac 1ap cac diéu kién
cong nghé chinh san xuit gidy bao goi thuc phim dang
kho chat lwong cao voi muc dich dung cho bao géi banh
sanwich, banh biscuit, thuc phfim va dd an nhanh c6 chira
bo, dﬁu mo. Chétl lvong mau gidy phai tuong dwong véi
san pham nhéap khau tir Indonesia, dap g duoc mot sd chi
tiéu cua ti€u chuan Lién bang Nga GOST 1760:2014 va tiéu
chuén An D¢ IS 6622:1972 Reaffirmed 1999, cu thé: dinh
luong 40-50 g/m?; chiéu dai dut theo chiéu doc >7.480 m,
theo chiéu ngang >4.760 m; chi s6 do bén x¢ theo chiéu doc
>5.9 mN.m?/g, theo chiéu ngang 1a >5,5 mN.m¥g; chi s do
chiu byc 23,8 kPa.m?/g; d6 hut nudc Cobby, <17 g/m?; tri
s6 KIT >7; ham luong chi <3,0 mg/kg; ham luong cadimi
<0,5 mg/kg; ham lugng thuy ngan <0,5 mg/kg; ham lugng
pentachlorophenol (PCP) <0,15 mg/kg [5].

Vat liéu va phuong phap nghién ciiu
Nguyén vit liéu, héa chit va thiét bi
Bot giéy: bot giéy hoa hoc téy tréng tr gb cimg (BHKP)
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Abstract:

This paper presents the research results that established
the main technological conditions in the production of
greaseproof paper, used as the packaging of dry food as
the proportion of pulp types, the degree of the beating
of pulp, the use of chemicals and oil and greaseproof
resistant agent to the properties of the paper on a
laboratory scale. At the same time, experimental
production and technology conditions were regulated on
a 3 ton/day capacity line. The paper quality produced is
equivalent to the imported paper products of the same
type which is consumed in the market: basis weight: 42.5
g/m?; tensile breaking length: MD (Machine Direction):
7,520 m, CD (Cross Direction): 3,740 m; tear index: MD:
6.8 mN.m%*g, CD: 5.4 mN.m?g; burst index: 5.6 kPa.
m?/g; Cobb: 17.2 g/m*; KIT rating: 8; ensuring food
safety and hygiene.

Keywords: glassine, greaseproof paper, wrapping paper.
Classification number: 2.5

nhap khau cua Indonesia, bot gidy hod hoc tiy trang tir gd
mém (BSKP) nhap khiu cta My.

Ho4 chit phu gia: chat chéng thim diu m& AG-E080
(oil and grease resistant fluorochemical) cia Cong ty AGC
Chemicals ASAHI GLASS Co., Ltd; tinh bdt cation, tinh
bot oxy hod, keo AKD (Alkyl Ketene Dimer) do Cong ty
Thuén Phat Hung cung cip; tro bao luu Percol-182 cua
Hang Ciba.

Céc thiét bi dugc sir dung trong nghién ctru: may nghién
PFI, may xeo thi nghiém va cac thiét bi do tinh chit co 1y
clia bot gidy va gidy 1a cac thiét bi thi nghiém tiéu chuan
trong cong nghiép gidy cua EU, Ptc, My va An 6. Thiét
bi thi nghiém gia keo bé mit gidy (Viét Nam). San xudt thir
nghiém trén day chuyén méy xeo ludi dai cong suat 3 tin/
ngay (Dtc).
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Phuwong phap thuc nghiém

Tao mau gidy dé: bot gidy BHKP va BSKP duoc nghién
riéng voi cac ché do va mirc d6 nghién khac nhau. Céc diéu
kién nghién trén may nghién tiéu chuan PFI cho hai loai bot
giéy nong do nghién 10%; ap lyc nghién 3,33 N/mm; bot
gidy dugc nghién téi d6 nghién xac dlnh thong qua dit sd
vong nghlen tuong Gng. Cac loai bot glay sau khi nghién s&
dugc phdi trén voi nhau theo ty 1¢ nhat dinh trude khi tién
hanh gia phu liéu va xeo mau gidy.

Xeo mau gidy: hdn hop bot gidy sau phdi tron duge bd
sung hoa chét phu gia voi cac mirc ding xé4c dinh (tuy theo
céc mau thi nghiém). Huyén phu bot gidy va phu gia sau khi
duogc khudy tron déu sé dugc xeo thanh mau gidy (mdi mau
gidy 15 t0) v6i dinh luong 50 g/m? trén méy xeo thi nghiém.
Mau gidy sau d6 dugc dem xéac dinh cac tinh chét co 1y hodc
tiép tuc chuyén qua cong doan gia keo bé mat.

Gia keo bé mat gidy: tinh bot oxy hod dugc hd hod &
nhiét do 85+90°C, néng dd 10%. Dung dich tinh bdt sau
d6 duoc bd sung hod chit chéng thim dau mé véi ty 16 xac
dinh, nudc 4m, khuéy tron déu va 6n nhiét trong subt qua
trinh gia keo bé mat. Nong do dich trang 6%. Gidy dé dugc
chuén bi véi 6 khd 92+2% duoc dua vao ép gia keo trén
thiét bi gia keo thi nghiém dang 2 16 (bang cao su, dudng
kinh 150 mm) véi néng do dich gia keo la 6%, dinh luong
gia keo dugc diéu chinh bang ap luc cta khe ép giira 2 16
cao su.

Gidy sau gia keo bé mat dugc phoi ¢ nhiét do phong, sdy
trong ti sy ¢ nhiét do 65+2°C. Mau gidy c6 do kho 92+2%
s& duoc can lang qua h¢ thong ép quang ciia may xeo gidy
tai xudng thyc nghiém cua don vi. Cac miu gidy sau do
duoc xéc dinh céc tinh chit co 1y, héa hoc va chi sb chéng
thdm dau md.

San xuat thyc nghiém: trén co so cac thong so ky thuat
cong nghé dugc xac 1ap tir qua trinh nghién ctru, tién hanh
hi¢u chinh cong nghe, thiét bi va tién hanh san xuat thi
nghi¢m g1ay bao goi thuc pham dang kho trén day chuyén
san xuat gidy cong suét 3 tan/ngay

Céc phuong phap phan tich tinh chat cta gidy: xac dinh
dinh luong cua gidy theo TCVN 1270:2008; do bén kéo
theo TCVN 1862-2:2011; d bén xé cua gidy theo TCVN
3229:2015; do chiu buc cua gidy theo TCVN 7631:2007;
dd hat nuge Cobb, cua glay theo TCVN 6726:2007; kha
ning thim dau mor cua giay theo TCVN 11620-2: 2016
xac dinh ham lugng cadimi, ham luong chi ¢6 trong glay
theo TCVN 10093:2013; x4c dinh ham luong thuy ngan
¢6 trong gidy theo TCVN 10092:2013; xac dinh ham
luong pentachlorophenol (PCP) c6 trong gidy theo TCVN
10096:2013; xac dinh do nghién cta bot gidy theo ISO
5267-1:1999.



Két qua va ban luan

Nghién ciru xdc lgp cdc diéu ki¢én cong nghé sdn xuat

gid'y bao goi thuc phf;m dang kho ¢ quy mé phong thi

nghiém

,A7nh hiong cia ty 1é bt gidy BSKP tdi tinh chat cia
giay:

Thanh phan xo soi trong qua trinh san ’xuét gidy c6 anh
huong rat 16n t61 d6 bén co ly cua to gidy. Muc tiéu cua
nghién ciru nay la xac dinh ty 1¢ bot giay BHKP va BSKP

phu hop, dam bao dugc yéu cau vé tinh chat co 1y cta gidy
dé theo yéu cau dit ra.

Qua phan tich vé ngoai quan, thanh phan bot gidy cua
cac mau giay nhap | khau cho thdy: gidy mong, chit va trong.
Thanh phan bot gidy bao gdm bot BHKP 1a chinh, ty 18 bot
BSKP thip va hai loai bot nay duoc nghién téi do nghién
kha cao. Do vy qua cac nghién ctru tham do, do nghién
dugc Iya chon dé nghién ciru anh huong cia ty 18 bot gidy
BSKP t6i tinh chit co Iy ciia mau gidy dé 1a 50°SR. Két qua
nghién ctru anh hudng cua ty 18 bot gidy BSKP toi tinh chat
co 1y ctia mau gidy duoc dua ra trong bang 1.

Bang 1. Anh hudng ciia ty 18 bt gidy BSKP dén tinh chét co Iy ciia
giay de.

. R
TT  Céc chisb Ic\;[lil:l:,ﬁi ;:ju o niwlnze;m e e
| Bot giéy BHKP (%) ) 60 70 80 90
Bot gidy BSKP (%) 40 30 20 10
2 Chidu dai dut (m) 6.120 6.450 6.180 5980  5.670
3 Chisddobén xé (mN.m¥g) 5,1 8,38 750 715 678
4 Chi s6 d chiu buc (kPa.m?/g) 3.8 4,64 431 3,89 3,76
Ghi chu: ": céc thong s6 k¥ thuat ldy trung binh theo chidu doc va chiéu ngang

(méu gidy ctia Indonesia).

Két qua ¢ bang 1 cho thay, tai do nghlen 50°SR, khi giam
ty 1€ bot BSKP tir 40 xuong 10%, do bén co 1y ctia mau gidy
giam, song giam nhiéu nhét 1a chiéu dai dat, mac du vay hau
hét cac chi sb vé d6 bén co Iy ctia mau glay xeo thi nghiém
déu cao hon gia tri trung binh theo hai chiéu ciia mau gidy
d6i ching. Tuy nhién, khi két hop thém cac hoa chat phu
gia, qua trinh can lang, ép quang c6 thé lam giam tinh chat
co ly cua glay, nén dé dam bao vé do bén cua gidy dung cho

san xudt gidy bao goi thuc pham kho, ty 18 bot gidy BHKP/
BSKP dugc lya chon 1a 70/30 [6].

Anh hwéng cia dp nghién toi tinh chat cia gidy:

Trong san xudt gidy bao goi, bot gidy thuong dugce
nghién téi do nghién 25+35°SR. Vi do nghlen nay, glay
c6 d0 bén cao, dic biét 1a do chiu xé, do thau khi cao, rat
thich hop cho gia cong bao bi lam ti dyng hang. Tuy nhién,
dbi voi qua trinh san xuét gidy bao goi thuc pham khé, yéu
cdu san phdm phai han ché, chéng diu m& thdm qua. Qua
trinh san xuat theo phwong phap co hoc, bot gidy thuong
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dugc nghién t6i do nghién rét cao, tr 50 t6i 90°SR [2]. Vi
phuong phap nay thuong tiéu ton kha nhiéu ning luong, bot
gidy kho thoat nudc trong qua trinh xeo va ép. Song néu st
dung két hop hoa chit dé tao cho gidy kha nang chéng thim
dau m& thi trong san xuat khong nhat thiét phai nghién bot
t6i d6 nghién qua cao. Cac két qua nghién ctru anh hudng
ctia d6 nghién bot gidy t6i tinh chét co Iy cua mau gidy duogc
dua ra trong bang 2.

Bang 2. Anh huéng ciia dd nghién bot gidy téi tinh chit co Iy cia
giay de.

Miu  Dj nghién, 'SR

TT  Céc chi s déi

chimg 5 4 455056
| Chiudaidit (m) 6120 5420 5810 6020 6280 6350 6050
2 Chisbdobémxé(mNm¥g) 57 831 832 812 750 720 640
3 Chisddochiubuc(Pamily) 38 394 398 414 431 450 436
4 Dothdukhiciagidy miphi) 320 590 461 375 300 212 250

Két qua trong bang 2 cho thay, khi tang d6 nghién tir 35
1én 50°SR tinh chat co ly cua mau gidy c6 nhing thay doi
10 rét. Chleu dai dut cia mau gidy tang tir 5.420 1én 6.280
m (ting gan 16%), dleu nay la do khi tang do nghlen X0 SO1
bén canh duoc cit ngan thi qua trinh phén toi, chdi hoa duoc
tang cuong, lam tang lién Kkét gitra cac xo soi (lién két hoa
hoc); trong khi chiéu dai dut cua gidy phu thudc nhidu nht
vao lién két gilia cac xo sgi. Nguoc lai vdi chiéu dai dut,
chi sb 6 bén x¢é cia mau gidy véi do nghién trong khoang
35+40°SR gin nhu khong thay doi, dat 8,32 mN.m?/g, song
khi tiép tuc ting d6 nghién t&i 50°SR thi chi s6 d¢ bén xé
lai giam, nguyén nhan 1 do d¢ bén xé cua gidy phu thudc
nhiéu vao chiéu dai xo soi (lién két vat 1y) va kha ning chiu
gian cua giéy, it phu thudc vao sy lién Kkét gilia cac X0 soi
nén khi xo s¢i bi cit ngan nhiéu sé lam giam do bén xé. Poi
véi chi s6 do chiu buc, do phu thudc vao hai yéu td chinh 1a
chiéu dai xo soi (lién két vat 1y) va lién két giira cac xo soi
(lién két hoa hoc), nén khi ting d6 nghién s& lam ting do
buc (khi ting d6 nghién tir 35 1én 50°SR, chi s6 do buc ting
tir 3,94 1én 4,31 kPa.m?¥/g - ting gan 9,4%). Do thu khi ciia
gidy giam gan 50% khi ting d6 nghién tir 351én 50°SR, diéu
ndy la do khi tang do nghién, kich thudc xo soi ngay cang
ngan, phén to nho, min nén qua trinh hinh thanh to giay, ¢p
va sdy s6 lugng cac mao dan trong t& gidy c6 kich thude 16n
giam dan [6].

Khi tiép tyc ting do nghién 1én 55+60°SR, qua trinh
nghién rat kho khan, d nghién ting cham do nhiét do khoi
bot gidy va do nhot khdi bot tang. Chiéu dai dit ciia mau
gidy tiép tuc ting va dat cao nhét tai do nghién 55°SR 1la
6.350 m va c6 xu huong giam khi tang do nghién 1én 60°SR,
didu  nay cho thay X0 soi bot gidy trong qua trinh nghlen da
bi cit qua ngan nén kha ning lién két vat ly bat dau giam
manh, lién két giita cac xo soi di t6i gioi han. Chi s6 do bén
x¢é giam t6i giam 14,6% so gia tri tai do nghién 50°SR; chi
s6 do chiu buc thay doi khong dang ké; do thau khi giam

91
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manh, dat gia tri 250 ml/phut tai d6 nghién 60°SR.

Tir céc két qua thi nghiém trén cung voi yéu c,'?lu dat ra,
cho phép lya chon dd nghién phu hop cho san xuat giay dé
la 50°SR.

Anh hwéng ciia mire dimg keo AKD t6i kha ning chong
tham cua gidy:

Gidy bao goi noi chung va gidy bao géi thuc phim néi
riéng yéu ciu d6 chéng thAm nudc cao. Cac hoa chit thuong
duoc sir dung cho chng thdm trong qua trinh san xuét gidy:
keo nhya thong dung cho gia keo trong mdi trudong axit;
keo AKD (alkyl keten dimer), ASA (alkenil sucsinic acid)
dung cho gia keo trong mdi truong trung tinh va kiém tinh
Ngay nay da phan cac nha may san xuat gidy bao bi, glay
van hoa chu yéu sir dung keo AKD dé chng tham cho gidy.
Qua tong hop tai liéu va cac thi nghiém tham do dé dat duge
d6 hat nuéce dudi 17 g/m? & mau gidy thanh pham thi d¢ hut
nude Cobb, clia gidy dé phai dudi 25 g/m?. Céc két qua thi
nghiém vé anh hudng ctia mic dung keo AKD tdi do hut
Cobb,, dugc dua ra trong bang 3.

Bang 3. Anh hwéng ciia mire ding AKD dén tinh chéng thim cia
giay de.

Mirc ding AKD thwong phim

TT  Cacchisb (% so véi bt gidy kh tuyét dbi - KTD)
050 0,75 1,00 1,25

1 Chibu dai dit (m) 6270 6250 6180 6220

2 Chisbdobén xé (mN.m¥g) 7,51 7,46 147 7,52

3 Chisb do chiu buc (kPa.m?/g) 428 433 412 423

4 D hit nuge Cobb,, (g/m?) 515 428 28,7 248

5 D) thiu khi (ml/phit) 320 290 280 290

Tir két qua trong bang 3 cho thiy, khi ting muirc dung
keo AKD ttr 0,50% Ién 1,25% thi do hit nudc cua mau gidy
giam tir 57,5 xudng 24,8 g/m’, céc tinh chit co 1y ctia mau
gidy khong c6 su thay d6i nhidu. Nhu vay, véi mic ding
1,25% keo AKD (ham lugng chét rin 10%) 1a phu hop cho
san xuat gidy dé.

Anh huong cia miic ding chdt chong th,cfm dau md trong
dung dich gia keo bé mat den tinh chat giay:

Dung dich ding cho gia keo bé mit tao tinh chong thim
dau m& cho mau gidy chi yéu gom tinh bot oxy hoa da
dugc hd hoa két hop vé6i chit chdng thdm dau md. Hon hop
ndy duoc diéu chinh ¢ ndéng d6 phu hop véi qua trinh san
xuat (tbc do chay may, dinh luong 16p gia keo, cong nghé
trang, cong sudt cac to sdy...). Dé phu hop véi day chuyén
san xut thir nghiém cta xudng thuc nghiém tai Vién Cong
nghiép Gidy va Xenluyld khi trién khai san xut thir nghiém,
ndng d6 dich gia keo dung cho cac thi nghiém dwogc chuin
bi 1a 6%.

Mirc ding hoa chat chong thim dau m& bén canh quyét
dinh t&i kha nang chong thim dau mé& cia to gidy no con

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(3) 3.2021

anh huong rat 10n toi gia thanh san pham, do vay can phai
lwa chon duge mirc dung phu hop. Két qua nghién ctru anh
hudng cua mic ding AG-E080 trong dung dich gia keo bé
mat dén tinh chét gidy duoc dua ra & bang 4.

B??\ng 4. %nh huﬁng cﬁa’ murc dung AG-E080 trong dung dich gia keo
bé mit dén tinh chat giay.

Mikc ding AG-E080 thwong phim

TT  Cic chisb (% so véi tinh bot oxy hoa)

4 6 8 10
1 Dinh lugng giéy trude gia keo (g/m?) 493 49,6 49,1 49,5
2 Dinh lugng gia?iy sau gia keo (g/m?) 50,8 51,2 50,7 51,1
3 Trj s6 KIT 3 8 1 12
4 D hit nude Cobb,, (g/m?) 227 16,8 16,3 15,0
5 Chiéu dai dat (m) 6.340 6.550 6580  6.530
6 Chi s6 d bén xé (mN.m?g) 7,02 587 538 532
7 Chi 56 do chiu buc (kPa.m?/g) 4,83 545 6,37 6,30
8 D thau khi (ml/phit) 230 190 176 170

Két qua thi nghiém cho thay, khi ting mirc ding hoa chit
chéng thAm dau m& tir 4 1én 8% thi tri sé KIT (tinh chong
thim dau m&) tang tir 3 1én 11, kha ning hat nudc giam tir
22,7 xubng con 16,3 g/m2. Tuy nhién, khi tiép tuc ting muc
dung AG-E080 1én 10% thi tri s§ KIT tang khong nhiéu, d6
hut nude Cobb, | giam rat it, diép nay chg thy dich gia keo
va AG-E080 da bao hoa trén bé mat giay va cdc mao dan
trong gidy.

Céc tinh chét co 1y ciia miu gidy c6 sy thay doi rd rét:
chiéu dai dut va chi s6 d6 chiu buc cua gidy ting hon so voi
gidy dé, nguoc lai, chi s6 d6 bén xé cua gidy giam. Diéu nay
¢6 thé 1a do tinh bot két hop véi hoa chat tao thanh 16p mang
lién két, 1am chi s6 do chiu buc ciing nhu chidu dai dt ting
va d6 thau khi giam rd rét. Chi s6 d6 bén xé cua gidy giam
¢c6 thé do tac dong cua hoa chat da lam giam do mém mai
cling nhu d dan hdi ctia xo soi bot gidy.

Tir cac yéu cau vé tinh chat co 1y va kha nang chdng
thdm dau m& cua gidy thi mic dung AG-E080 6% so véi
tinh bt oxy hoa la lya chon phu hop.

Bén canh miu gidy dam bao cic yéu ciu vé tinh chat co
1y, kha ning chdng tham dau mé, cac mau gidy ciing duoc
dem phan tich cac chi tiéu vé an toan thuc pham. Két qua
phan tich cho thiy: ham lugng chi, thuy ngan, cadimi va
pentachlorophenol déu khong phat hién thdy trong mau gidy.

Sdn xudt thiv nghiém gi(fy bao goi thuc phém dang kho
trén day chuyén sin xudt cong sudt 3 tin/ngay

Céc két qua nghién ctru 1a tién dé ban dau cho qua trinh
hoan thién cong nghé va thiét bi khi trién khai san xuat thir
nghiém & quy mo cong nghiép trén diy chuyén cong suét 3
tan/ngay ciia Vién Cong nghiép Gidy va Xenluylo.



Dé san xuat dugc san pham gidy bao goi thuc pham chét
luong cao, day chuyén san xuét gidy da duoc cai tao, sira
chira va ne”mg cap, dap ﬁng yéu cau cho sém xuét th sém
pham. Cac diéu chinh vé cong nghé bao gom: 6n dinh nong
do bot tai thap trude nghlen d6 nghién giita cac mé, on
dinh luu lugng hoa chét, dich trang; tang do nghlen bot 1én
554+2°SR, giam mirc ding AG-E080 xudng con 4% (so voi
tinh bot), giam dinh lugng 16p gia keo xudng con 1,5+1,8
g/m? khi chay gidy dinh luong 40 g/m2. Cac higu chinh vé
thiét bi: thiét 1ap khuc tuyén say phu hop cho sdy gidy mong,
thiét lap ap luc tai cac cap ép udt, ép quang, ép gia keo cho
phi hop, dong toc giira cac diém chuyén dong, can chinh lai
d6 cang cua chin ép, bat siy cho phi hop.

Chét luong san phdm gidy bao goi thuc pham kho véi
hai loai dinh lugng khac nhau (4042 va 50+2 g/m?) thu dugc
sau qua trinh higu chinh cong nghé va thiét bi duoc trinh bay
trong bang 5.

Bang 5. Chiat lugng gidy bao géi thue phim dang khé sin xuét thir
nghiém.

oA A 2 oA 2 A . -
TT Chitiéu chit eyng Giay nhp khau Giay san xuat tai xuéng

tir Indonesia ~ thwe nghiém™

1 Dinh luong thyc té (g/m?) 403 51,2 05
2 Chisd dg chiu buc (kPam?g) 38 55 5,6

Chi s?) do bén xé (mN.m?/g)
3 - Chicu dge 59 7,1 6.8

- Chiéu ngang 55 53 54

Chiéu dai dit (m)
4 -Chitudoc 7480 7580 7520

- Chiéu ngang 4740 3.890 3.740
5 Bghit nude Cobb,, (gfm) 146 16,8 17,2
6 THsoKIT 7 8 8
7 Ham lugng Cadimi (mg/kg) Khong phat hign ~ Khong phathién ~ Khong phat hién
8 Ham luong chi (mg/kg) Khong phéthién ~ Khong phat hign ~ Khong phat hién
9 Ham luong thiy ngin (mg/kg) Khong phat hign ~ Khong phathién ~ Khong phat hién
10 Ham lugng pentachlorophenol (mg/kg) Khong phthién ~ Khong phat hign ~ Khong phét hién

Ghi chi: **; san xut thuc nghiém vai hai loai giéy c6 dinh lugng khéac nhau:
40+2 g/m? va 50+2 g/m?.
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Két qua phan tich cac chi tiéu chit luong miu gidy san
xuét duge cho théy, vé co ban cac chi tiéu déu dat so véi
yéu cau dit ra, gan trong duong voi mau gidy nhap khau tir
Indonesia, chi c6 2 chi s6 do bén xé va chiéu dai dut theo
chiéu ngang 1a thdp hon. Tuy nhién san pham van duoc thi
truong chap nhan va danh gia cao.

Két luan

Tir cac két qua nghién ctru, nhom tac gia da hoan thién
dugc day chuyén thiét bi, quy trinh san xuét gidy bao goi
thuc pham dang kho chat lugng cao cong suét 3 tan/ngay.
San pham gidy dat chat lugng theo yéu cau va twong duong
v6i gidy nhap khau cung loai dang béan trén thi trudng.

LO1 CAM ON

Nghién ctru nay duge hd tro kinh phi tir d& tai cap qubc
gia theo hop ddng s6 001.19.CNC.QG/HPKHCN. Nhom
nghién ctru xin chan thanh cam on B§ Cong Thuong da tao
didu kién gitip d& dé hoan thanh t6t két qua nghién ctru nay.
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Xac dinh mirc do pha tron dwong cua cay C4
trong nwoc hoa qua trén co so thanh phan
dong vi cacbon 13 (6"°C) trong dwong

Ha Lan Anh’, Pham Pirc Khué, Mai Pinh Kién, Nguyén Thi Twoi, Vii Hoai, Vo Thi Anh
Vien Khoa hoc va Ky thudt Hat nhdn
Ngay nhdn bai 7/12/2020; ngay chuyén phan bién 9/12/2020; ngay nhan phan bién 5/1/2021; ngay chip nhéan ding 7/1/2021

Tom tit:

Muc tiéu ciia nghién ctru nay 1a phat trién phwong phéap dinh lrong mirc dd pha trén dwdng mia vao nuwéc ép hoa
qua (tdo) trén co sé thanh phan dong vi bén cacbon-13 (5°C) trong dwong tich tir sin phim thwong mai. Phwong
phap nghién ctru bao gdm xac dinh gia tri $°C trong dwong tach tir nwéc ép tao twoi (dwdng C3), trong dwdng san
Xuit tir cy mia quang hop theo chu trinh C4 (dwong C4) va trong dwong tach tir nwée tho ép dong chai sir dung khoi
phé ké ty s6 dong vi két ndi voi hé phan tich nguyén té (EA-IRMS). Két qua cho thiy, gia tri 5°C ciia dwong tach tir
nudée ép tao twoi (dwdng C3) cob gia tri trong khoang tir -27,00 dén -24,00%o, trung binh 12 -25,47%0 (n=6) so véi mau
chuin VPDB (Vienna Pee Dee Belemnite). Trong khi d6, gia tri 3C ciia dwong mia c6 gia tri trong khoang tir -13,00
dén -11,00%o, trung binh 12 -12,47%. (n=6) so véi miu chuin VPDB. Dya vao du vén tay 6°°C trong hai loai dwong
va mé hinh hoa trén hai thanh phén da phat hién dwgc 1 (xuit xi¢ Viét Nam) trong s6 9 miu nuéc tao ép déng chai
mua tir siéu thi trén dia ban Ha Ngi ¢6 mirc pha tron dudng mia vao sian pham cao dén 96%, khac xa sb li¢u cong
b6 trén nhin 1a 5%. K§ thuat ty s6 dong vi dwoc khuyén cdo 12 c6 dd tin ciy cao nén cin dwoe ap dung dé danh gia
chit lwgng sian phadm nuwéc ép hoa qua luu thong trén thi trwdong Viét Nam nhim dam bao quyén lgi ngudi tiéu ding.

Tir khéa: k¥ thuit ty sb dong vi IRMS, nurée ép hoa qua, ty sb ddng vi cacbon-13 (53C).

Chi s6 phdn logi: 2.11
M6 dau

Thuc té cho thdy, xu hudng tiéu thy thuc phém hién nay
dang ngay cang co sy gia tang. Mot mat, toan cau hoa thuc
day sy dong nhat vé thi hiéu va tiéu chuin hoa cac mo hinh
tiéu thu [1, 2]. Mat khac, nguoi tiéu dung quan tam chu yeu
den cac dac tinh nhu cdm quan, chat luong, coi trong nguon
goc tu nhién va lanh thd san xudt san pham [3, 4]. Nguoi
tiéu dung luon muén biét thuc phém cua ho dén tir dau va
bao gdm nhiing gi, ho sin sang tra tién cho cac nhan chat
lugng, nhan cé chi dan dia ly [5]. Do do, cac k¥ thuat lién
quan dén viéc kiém soat chit lugng thuc phdm ngay cang
phat trién va duogc ung dung rong rai, dac biét 1a ky thuat
phan tich ty sé ddng vi bén c6 vu thé manh trong xac dinh
su pha tron dé danh gia xac thuc chét luong thuc phém [6].

Céc nguyén t6 hoa hoc chinh 1a hydro, cacbon, oxy, nito,
luu huynh dang duoc su dung rong rai trong «cong tac xac
thyc ngudn goc thuce pham do cac dong vi bén cua chung
phan bd phong phu trén trai dat. Phuong phap do ty s6 dong
vi bén ctia cacbon thudng duge st dung dé x4c dinh ngudn
gbc ciia dudng trong cac san pham thyc phdm va nudc ép
hoa qua do qué trinh phan tich dong vi xay ra mot cach rd
rang trong cac qua trinh sinh hoéa va héa ly c6 su tham gia

“Tac gia lién hé: Email: meetanh@yahoo.com
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ctia nguyén t cacbon [7].

Phan 16n tham thyc vat trén trai dat sir dung quy trinh
Calvin-Benson dé c¢6 dinh CO, tir khi quyén. Giai doan ¢d
dinh CO, nho chit nhan (acceptor) la RiDP (ribulozo 1,5
- dlphosphate) chura tdc nhan xuc tac la enzyme ribolozo
1,5 - diphosphate carboxylase tao thanh hop chit gém 6
nguyén tir cacbon (6C), nhung hop chit nay khong bén nén
nhanh chéng bi giy thanh hai phan tir 3C, chtta 3 nguyén
tir cacbon 1a APG (axit phosphoglyxeric). Vi vy, san pham
dau tién ctia qua trinh ¢b dinh CO, nay 1a hop chét 3C nén
nguoi ta goi thyc vat nay la cady C3. Enzyme ribolozo 1,5
- diphosphate carboxylase (RuBisCo) tham gia qua trinh
nay lai uu tién sir dung dong vi nhe ciia cacbon (C) trong
CO, (*CO,), tlrc 1a c6 sy phan biét d6i véi dong vi nang
BC (1sotope fractionation). Mat khac, mot s6 loai thuc vat
nhu mia dudng, ngd, ké va cdy lia mién & cac ving khi
hau 4m lai 1a thuc vat C4 sir dung chu trinh Hatch-Slack ¢
dinh CO, . Thyc vat C4 cach ly RuBisCo ra khoi oxy trong
khong kh1 ¢b dinh cacbon trong cac té bao thit 1a va sir dung
axaloaxetat cung malat dé chuyén chd cacbon da ¢6 dinh toi
RuBisCo va phﬁn con lai cua chu trinh Calvin-Benson duoc
¢o 1ap trong cac t& bao bo mang bao. Cac hop chit trung
gian déu chtra 4 nguyén tir cacbon nén co tén goi la C4.



Determination of the mixing extent
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Abstract:

The objective of this study was to apply a method for
estimating the mixing extent of C4 sugar in juice (apple)
based on the fingerprinting of carbon stable isotope
(6"*C). The values of 6"*C in sugar separated from fresh
apples, pure apple juices as well as sugar produced from
C4 plants (plants conduct C4 cycle photo-synthesis, in
this case, it was sugar canes) were analysed on an isotope
ratio mass spectrometer equipped with an elemental
analyzer (EA IRMS). The results showed that the
6BC in sugar separated from fresh apples was in the
range of -27.00 to -24.00%o with an average of -25.47%o
(n=6) vs. VPDB standard (Vienna Pee Dee Belemnite).
Meanwhile, the §*C in sugar cane products ranged from
-13.00 to -11.00%., with an average of -12,47%o vs. VPDB.
Based on the isotope signature of carbon (6°C) and the
two end-members mixing model, the extent of mixing
C4 sugar in apple juice available on the market could
be estimated precisely. It was found one out of 9 apple
juice samples available in the Hanoi markets to have a
high content of C4 sugar mixed in the product, it was up
to 96% instead of 5% as proclaimed on the label. The
developed method seems to be of high accuracy so it was
advisable to wider its application in the evaluation of the
quality of juices available at the markets in Vietnam to
ensure the right of the consumers.

Keywords: fruit juice, isotope ratio technique IRMS,
stable isotope composition of carbon-13 (6"*C).

Classification number: 2.11
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Enzym phosphoenolpyruvate carboxylase xtc tac cho qua
trinh chuyén héa nay c6 muc do phan tach dong vi cacbon
it hon so vdi RuBisCo ¢ C3 nén trong thuc vat C4 dong Vi
13C it bi nghéo di. Két qua 1a thyc vat C4 va cac chat chuyén
hoéa cia ching giau dong vi *C hon so v6i cac san pham
tir thyc vat C3. Cay C4 c6 khoang gié tri thanh phan dong
vi BC (8"C) tir -17 dén -9%o so véi mau chuan 1a khoang
calcite, day la vo so da hoa thach ¢ hé t?lng Pee Dee tudi
Creta lay tir bang Bic Caroline (M) do Phong Thuy van
ddng vi cia Co quan Ning lugng nguyén tir quoc té (IAEA)
tru so tai Vienna (Cong hoa Ao) chuan bi va c6 ky hiéu la
VPDB (Vienna Pee Dee Belemnite). Gia tri trung binh cta
d13C trong ciy C4 la -13%o, trong khi ¢ cdy C3 khoang gia
tri 8"°C dao dong tir -32 dén -20%o, v6i gia tri trung binh la
-27%o so voi VPDB [8-10].

Thanh phin ddng vi 1*C (8*C) dugc xéc dinh theo cong
thue:

13R R

5'C= St 1000 (%o) (1)

Std

Trong do: "R la ty so Mole ham lugng '*C/2C trong mau
can do; R, la ty s6 Mole ham lugng 3C/2C trong miu
chuan VPDB

Khi duong tir cay C4 (duong C4) duoc thém vao san
pham c6 duodng tir cdy C3 (duong C3), vi du nude sinh to
tao, thi gia tri 5"°C trong duong ciia san pham (sinh td tio)
sé tang lén, vi hau hét siro 1a san phém tur thuce vat C3, nghéo
ddng vi *C. Nam 1991, Chinh pht Anh d3 c6 cudc khao sat
vé kha ning pha tron duong C4 vao nude cam, nudc ép qua
mam x0i, tdo, 1€ va nho dugc ban & Anh va quang céo la
nguyén chat bang k¥ thuat phan tich 8°C trong dudng tach
chiét tir san pham [11] va di c6 két luan 14 c6 gian 1an pha
thém dudng C4 vao san phim nudce ép thuong mai.

Hién nay, phuong phap dinh luong 8"°C trong duong
tach tir nudc ép hoa qua tuoi (juice) c6 nhan quang cdo la
san pham tinh khiét da duoc ap dung rong rii dé xac dinh
murc dJ pha tron duong C4 vao duong C3 hoac lam gia hang
hoéa véi pham mau tron véi duong C4. Bai bio nay trinh bay
chi tiét phuong phap dinh luong mirc pha tron duong C4
vao san pham c6 ngudn gdc tir cay C3.

Phuong phap thuc nghiém

Doi twong va phwong phdp xiv Iy mdu, tich dwong tiv
nwoc ép hoa qud twoi

Déi tuong ciia nghién ctru nay 1a duong tring Bién Hoa
(duong C4) san xuét tir cdy mia duong ving DPdng bang
song Ctru Long; nudc ép qua tuoi (duong C3) 1a tdo Kinsel
- Aomori, Nhat Ban; nudc ép hoa qua dong chai co Xuat xu
tr Phan Lan, Australia, Thai Lan, Nhat Ban, tat ca c6 9 mau.
Céc loai mau néu trén dugc mua tr mot sb siéu thi tai Ha
Noi. Noi dung nghién ctru 1a phan tich xac dinh gia tri 3*C
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trong dudng tring, trong dudng tach tir nwde ép qua tao tuoi
va tor nudc tao €p dong chai thuong mai lam co s¢ danh gia
muc pha thém duong C4 va duong C3 trong nudc tao ép
dong chai. Quy trinh xir Iy va phan tich mau tuan theo tiéu
chuan chiau Au ENV12140:1996 vé xac dinh ty s6 dong vi
bén (13C/12C) trong duong tir nudc hoa qua st dung khdi phd
ké ty s6 dong vi [12].

Céc méu sau khi mua tir siéu thi duoc chuyén ngay
trong ngay vé phong thi nghiém. Tai phong thi nghiém, lay
khoang 50 g nudc ép cho vao dng ly tam rdi 1y tam 5.000
vong/phut trong 10 phit dé loai bo thanh phan so lo limg
c6 trong nudc ép, gan lay phan dung dich trong. Cho thém
2 g Ca(OH), dang bot (loai PA, Merck) vao dung dich sau
ly tam, khuay déu rdi dua miu vao bé nude dun & nhiét do
& 90°C trong 3 phut dé chuyén cac hop chat, chi yéu 1a cac
axit hitu co, axit amin va cac hop chat khic c6 trong san
pham vé dang tia. Tach phan két tia bang ly tim hon hop
noéng vai toe do 4.000 vong/phut trong 5 phit, gan ldy phan
dung dich trén tua. Dung dich nay chira chu yéu la duong,
canxi sulfat (CaSO,) va mot phan nho chét tao mau [13].
Phan dung dich thu dugc dugc axit hoa bang axit sulfuric
0,1M dén pH=5. Khi gia tri pH dat yéu ciu, canxi sulfat kéo
theo chat tao mau két tia nén c6 mau vang (hinh 1A). Tua
CaSO, va chat tao mau duoc loai bo triét dé bang cach bao
quan hon hop trong ti lanh ¢ 4°C trong 15 h. Sau thoi gian
Iy gitt mau & nhiét d6 thap, phan tia chuyén sang mau tbi
(hinh 1B). Phan taa dwoc tich khoi dung dich bang cach
loc qua phin Teflon (Poly-Tetra Fluoro Ethylene, PTFE) c6
kich thudc 16 0,45 pm, thu phan dung dich chi chira duong.
Dung dich chira duong dugce dong kho dé thu duong. Ham
luwong duong trong nudc ép tao tuoi la khoang 12% so voi
luong nude ép. Ham lugng dudng trong nude tio ép dong
chai la khoang 10%. Duong dong kho thu dugc duge nghién
nhe thanh bot min trong c61 ma nao. Mau duoc bao quin
trong 1o thuy tinh c¢6 nap nhuya kin, chuan bi cho phan tich
ty s6 dong vi 3C.

A

Hinh 1. MAu nuérc ép tio sau khi axit héa & nhiét 9 phong (A) va sau

(B)

Kkhi bio quan ¢ didu kién 4°C trong vong 15 h (B).

Khdo nghi¢gm mé hinh hoa trén hai thanh phan dwong
trong nuwoc ép hoa qud

Lay nhing luong nude ép tao tuoi nhat dinh rdi cho
thém nhiing luong duong tring (duong C4) nhét dinh vao
mau, khuay cho tan hét dudng va tién hanh tach duong theo
cac budc nhu trinh bay & phan trén. Bang 1 trinh bay két
qua xéc dinh mtrc pha tron dudng C4 vao C3 trong mau gia.
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Bing 1. Phin trim luong duwong C4 trong tong luwgng duwdng (TLD)
tach tir miu gia tron duwong C4 vao dwong C3 .

Luwgng nuwée ép Luwong duong C4

O e
TT  tdodemtich  thémviohdnhop L2 i
. o o f2 thu dwge, g so véi TLD
duong, g* nuéce tio ép, g

1 50,02 0 6,11 0

2 47,50 2,5 8,31 30,08

3 45,02 5,0 10,51 47,57

4 40,08 9,98 14,88 67,07

5 35,08 14,98 19,27 77,74

*: gia tri trong bang 1a trung binh cong cua 3 thi nghiém lap.
Phin tich mau

Ty s6 dong vi 3C (8"°C) trong mau dudng tring va trong
cac mau thu duoc & trén duoc dinh lugng trén thiét bj khoi
pho ké ty s6 dong vi (IRMS - IsoPrime) ghép ndi véi hé
phan tich nguyén t6 EA (Eurovector). Mau bot dudng duoc
g06i vao nhitng con nhong lam bang kim loai thiéc. Nap
nhitng con nhong chira mau véao hé chuyén mau ty dong va
sau d6 hé nap mau sé& tu dong déy mau vao hé EA qua cot
nhdi xtic tac gdm hdn hop bt crom oxit (Cr,0,) tron voi
crom tam coban (cobaltous chromium: Cr + 9%Co bao trén
bé mat bot Cr) lam chét xtc tac dé nhiét phan mau & nhiét
d6 1030°C va cap thém oxy vao cot ddt. Mau duong trong
diéu kién nay s& nhiét phan tao khi CO va hoi nuéc cling cac
tap chét khac. Toan bo hdn hop khi CO va cac khi tap sinh ra
trong qua trinh dét mau duoc dong khi mang heli (He) thoi
lién tuc qua bay hoi nuéc 1a cot nhé@ Mg(ClO,), dé loai bo
hoi nudc trong mau khi. Khi mang ti€p tuc dua mau khi kho
qua cot nhdi phoi kim loai Cu siéu sach gilr & nhiét 46 650°C
dé khir triét dé phan khi CO, ¢6 thé sinh ra trong qua trinh
nhiét phan, chuyén sang khi CO. Khi mang dua tiép toan bo
lwong khi CO va khi tap sang cot sic ky nhdi bang vat liéu
rdy phan tir loai 5 A dé lam sach cac tap chat. Khi CO da
duoc lam sach dugc khi mang dua vao buéng IRMS dé ion
hoa, sau d6 dwa vao hé tir trudng caa IRMS dé phan chia sd
khdi. Cac ion c6 s6 khéi 28 va 29 tuong tmg voi 2C'°0* va
BC%O" da dugc tach riéng ré trong bd phan chia theo tir tinh
s& duoc thu va dém bang cac coc Faraday cia may IRMS.
Dir liéu duoc dua ra la ty sb Mole ham lugng *C/™C tinh
theo dién tich cac dinh tuong tng véi sé khdi 29 va 28. Cac
mau kiém soat chat luong (mau QC - 14 loai mau c6 gia tri
83C dugc ching chi) dugc phan tich kep ciing mau duong,
phan mém may tinh (do nha cung cip IRMS cung cip) sé&
tinh thanh phan dong vi 3C (33C) trong cic mau theo cong
thirc (1). Sir dung mau QC c6 myc dich 1a 14p dudong chuin
dé xac dinh gia tri 8°3C thuc, khong phai gia tri do ma may
thé hién trong mau phan tich. Cac miu QC sir dung trong
nghién ctru nay bao gdbm: NBS-19, IAEA CO-08, Sucrose,
TAEA 600 va TAEA CO-09 ¢6 gia tri '°C %o) chung chi,

VPDB(
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twong tng la (+1,95+0,03), (-5,75+0,06); (-10,45+0,13);
(-27,775+0,04) va (-47,14+0,15). Dudng chuan 1a d thi thé
hién mbi twong quan giira gia tri 5'°C do hé EA IRMS do
dugc d6i voi timg mau QC va gia tri chung chi ddi voi §3C
ctia mau. Yéu cau ddi v6i duong chuan 1a gia tri 5°C trong
cac mau QC (it nhat 1a ciia 3 mau) phai bao trum toan bd
khodng gié tri 8'3C cuia cac mau thuc du kién phan tich dinh
lwong va duong chudn phai co hé sé lam khép (R?) dat tir
0,99 dén 1, tirc 1a phai tuyén tinh. Trong qué trinh phan tich
mau, hai miu QC khong duoc sir dung trong duong chuin
cling dugc dit xen k& voi mau duong trong ciing mot mé
phan tich trén hé chuyén mau tu dong, c 10 mau duong
lai kep thém 2 mau QC khong sir dung dé xay dung dudng
chuan nhung ndm giita khoang 8"C,,py clia duong chuan
va mau nay dugc goi la mau tham khdo. Mau tham khao
st dung trong nghién ciru nay 1a hai mau Sucrose va IAEA
600. Muc dich sir dung mau tham khao 1a dé kiém tra do troi
tin hiéu ciia hé EA IRMS. Dya vao duong chuan dé suy ra
gia tri 8"°C trong cac mau thuc.

Két qua va thao luan
Duong chudn va do dung cua phép phdn tich

Hinh 2 trinh bay dudng chuan xdc dinh gia tri §°C,,,
trong ba mau QC IAEA CO-8, IAEA CO-9 va NBS-19 du
bao trim toan giai 5'3C trong mau dudng duy kién phan tich.
Két qua cho thdy hé sb twong quan ciia dudng chuan R=1
(tuyét dbi tuyén tinh) voi hé sé goc a=0,998+0,001 va diém
cét truc tung b=-0,019+0,01 (P=8,64*10'°<0,05) (hinh 2).

)

10,00 y=0,998x - 0,019
0,00 1 R*=
-10,00
-20,00
-30,00
-40,00

-50,00 T T T T T !
-50,00 -40,00 -30.00 -20,00 -10,00 0,00 10,00

31C (%)

VPDB do dac

613CVPDB chudn (%o0)

Hinh 2. Pudng chuin xac dinh gia tri $°C, _ trong 3 miu QC: IAEA

CO-9, IAEA CO-8 va NBS-19.

VPDB

Bang 2 trinh bay két qua kiém tra do chinh xac/dd lap
lai va do dung thong qua hai chi s6 1a d6 1éch chuan (sy sai
khac giira cac gia tri do lap d6i mot mau nhat dinh) va muc
bias ctia két qua do so vé6i gia tri chimg chi. Két qua cho
thy, do léch chudn cua cac gia tri 8"°C dbi v6i 5 mau QC
déu <0,05%o, mirc bias <0,6%. Diéu nay cho thiy phép phan
tich c6 két qua dang tin cy.
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Béng 2. D§ 13p lai va d¢ dung/bias ciia phép phan tich dinh lugng 6"°C
trong 5 miu chuén QC (n=6).

TAEACO- TAEACOY NBS-19 Sucrose  IAEA-G00

n o S .

Tén mau 8°Cppy 8°Cypp €, 87C, 8°C,ppy
() () () (%) (%)
579 4131 19 1040 278
578 4119 1% 041 21776
578 418 1% 10,46 21776
54 410 1% 1045 um
575 40 194 1043 2178
5m 4121 19 1042 2780

Do léch chudn (%) 0,02 0,05 002 0,02 0,02

i tri t inh

Gt rumghinh g a1 196 08 s

()

Gid trj chitng chi () 575 4114 19 1045 um

Mite chéch bias

()sovéighti 00 021 460 021 A0

chimg chi

Bang 3 trinh bay gia tri 6"”°C ,,, cia 5 mau gia tron
thém duong C4 vao mau nudc ép tao twoi voi ham lugng
khéac nhau va hinh 3 trinh bay moéi twong quan gitra gia tri

8"C, g VA ham luong duong C4 cho thém vao mau.

Bing 3. Gia tri 8°C,, .
duong C4 khac nhau.

trong hdn hop dwong C4 va C3 véi ham luwong

Ham lugng dudong C4 trong TLD

13,
T tach tir nwée tao ép (%) O8Cyppp (o)
1 0 -25,47
2 30,08 -21,93
3 47,57 -19,12
4 67,07 -16,64
5 71,74 -15,43
0,00 1
-5,00 1
¥=0,132(+0,004)x - 25,578(=0,198)
~ =-10,00 4 R?=0,997(P=0,002)
§
E -15.00 -
g 20,00 -
7=
-25,00
-30,00 T T T T 1

0 20 40 60 80 100
Lwgng dwong C4 thém vao nwéc tio ép, % TLD

Hinh 3. Méi tuwong quan giira gia tri 6°C,,,; va ham lugng duong C4

thém vao nwéc ép tao tuoi.



s Khoa hoc Ky thuat va Céng nghé

Két qua trinh bay trén hinh 3 thé hién mo hinh hoa tron
hai thanh phan 14 duong C4 va C3. Néu goi phan duong C4
tron thém vao mau 1a x thi phan duong C3 trong mau sé 1a
(1-x) va mé hinh hoa trén hai thanh phan duong trong nudce
¢ép hoa qua dong chai tinh theo 6'°C trong hai loai dudng co6
dang nhu sau:

x31C 0 (C4) + (1-x).81°C,, (C3) = 81°C,, (mAu) (2)
(C4), 81°C

Trong do6: 8°°C, (¢ veoe(C3)s 813CVPDB(m§u) tuong
ung la thanh phan dong vi *C trong duong C4, duong C3 va
trong duong tach tir nudc ép hoa qua dong chai.

Xdc dinh mirc pha tron dwong C4 vao lwong duong
tach tir nwoc tao ép dong chai hi¢n lwu hanh trén thi
trwong Ha Ngi trén co so gid tri 6°C

Gié tri trung binh cua 67C,,, (C3) trong nudc €p tao
tuoi va 813CVPDB(C4) trong duong trang Bién Hoa dugc
nghién ctru nay xac dinh, twong tng 1a -12,47 va -25,47%o.
Nhu vy, tir biéu thirc (2) ta tinh duoc phan dong gop cia
duong C4 vao TLD tach tir nude tdo ép dong chai luu hanh
trén thi truong nhu sau:

8"Cyppp (mau) +25,47
13

_ 8"Cyppp (mlu) +25,47
T -1247+2547

3)

Tur (3) va trén co s& cac gia tri 8"°C trong miu duong
tach tir nudce tdo ép dong chai ta xac dinh dugec muc pha
tron dudong C4 vao san pham nudc tao ép luu hanh trén thi
truong. Bang 4 trinh bay két qua danh gia/xac thuc muc pha
tron dudng C4 vao TLD trong san pham nudc tao ép dong
chai hién dang luu hanh trén thi truong Ha Noi.

Bang 4. Xdc thue mirc pha tron dwong C4 vao TLD trong sian phim
nuéc tao ép déng chai dang luu hanh trén thi trwong Ha Noi.

) ' ?‘)”CwnE Ham lwong dlrb’qg C4
SIT Ténmiu Xuitxi  (mAu),% thém v5;|0 san pham theo  Xdc thue
cong bo trén nhan, %
1 Mau 1 PhinLan 2471 0 Ding
2 Miu2  VigtNam 26,03 0 Diing
3 Miu3  Thiilan  -24,61 0 Diing
4 Mau 4 Australian ~ -26,71 0 Ding
5 MiuS  NhitBin  -2645 0 Diing
6 Miu6  NhatBan  -26,78 0 Diing
7 Mau 7 NhitBan  -25,71 0 Diing
8 Miu8  ViétNam -12,98 5 ;f‘r'(::g(’?“'“
9 Miu9  Australian 25,66 0 Diing

Két qua trinh bay trong bang 4 cho thay, hiu hét cac san
phim nudc tao ép dang luu hanh trén thi truong Ha Noi co
ham lugng dudng C4 pha tron vao san phdm 1a ding véi sb
liéu cong bd trén nhan hiéu. ‘Tuy nhién, c6 mot san pham
nudc tao ép dong chai (mau s6 8) so lidu cong bd khong phu
hop véi thuc té. Mau nudc tdo ép s6 8 ¢ ham lugng duong

TAP CHI
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C4 trong TLD 13 96%, khong phai 1a 5% nhu cong bé.
Keét luan

Két qua nghién ctru cho thdy phuong phap xac dinh ty s6
ddng vi bén ciia cacbon (8"3C) trong dudng tach tir nude ép
hoa qua dong chai c6 du do tin cay dé xéc thuc chit lugng
san pham theo chi tiéu danh gid mirc dudng mia pha tron
cung duong cia hoa qua ty nhién trén co s¢ mo hinh hoa
tron hai thanh phén.

‘Day la huéng nghién ctru moéi trong linh vyc xac thuce
chat luong san phdm nuée ¢p hoa qua sur dung ky thuat dong
vi. Huong nghién ctru ndy can dugc ap dung rong rai d6i voi
nhiéu loai nuéc ép hoa qua khac trén thi truong nham dam
bao quyén loi nguoi tiéu ding.
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chd, tai liéu tham khao va phu Iuc) font
chii: Times New Roman; ¢G chii 13; khé glay A4, |€ trén 2 cm, 1€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Noi) hodc qua hom thu dién tl, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

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

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac cd quan khac nhau thi tén téc gia dugc danh s (2+) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét § cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phéap nghién clu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/dat van dé
Dinh nghia van dé; tém Iugc vdn dé nghién cliu da dudc cdng bd trong va ngoai nudc, néu muc tiéu

nghién cuu \(a gidi thich sy Iua‘chon dé tai va muc tiéu nghién ctiu dé thay dudc tinh thai su, tinh khoa
hoc va su can thiét cla van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién clu can trinh bay tiéu chuén Iya chon, déc diém déi tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen clu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phap xG ly s6 liéu, md ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day du, khach quan cac két qua thu dugc sau nghién cuu, cac két qua nay phai phuc vu
cho muc tiéu nghién cuu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan k&t qua nghién ctiu chi trinh bay cac k&t qua nghién ctiu cla dé tai, khéng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xeét, danh gia mot cach khach quan cac k&t qua nghién cuiu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bdo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. .
Tén ngudn cé thé 1a tén tap chi, tén séch, hay tén tai liéu goc cla tai liéu dugc trich dan (phan nay dugc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khao do cling 1 tac gia/nhém tac gia, cung nam cong bo, thi céc tai liéu
tham khao nay can dugc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mot s tai liéu tham khéo trong ciing 1 bai béo dugc trich dan c6 s6 trang khéac nhau thi can trich
dan thém sé trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC
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2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién t0, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hoi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dUc va ton giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van
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Nghién ciru hinh thai b& mit ciia mang polyaniline 4nh hwéng dén hiéu
suét cam bién khi NH, ¢ nhi¢t d¢ phong.

Luyén Quéc Vuong, Bui Vin Dan, Nguyén Trong Nghia, Hoang Thi Hién, H)
Truong Giang, Trin Trung, Tran Thanh Binh, Chu Vin Tuin

Nghién ciru kha ning hip phu c4c ion kim loai Co*, Zn?*, Ni**, Pb* ciia vét
liéu copolyme didu ché bing k§ thuat ghép birc xa yCo®.

Pham Béo Ngoc, Nguyén Gidng, Lé Vin Toan, Lé Xuan Cudng, Nguyén Minh
Hiép, Vii Ngoc Bich Dao, Trin Thi Tam, L& Vin Thuc, Lé Thi Thuy Linh, L&
Thi Bich Thy, Han Huynh Dién, Nguyén Trong Hoanh Phong

Hoat tinh chdng 6xy héa, d6i khang ciia cao chiét tir 14 va thanh phén tinh
dAu loai Buéi bung (Acronychia pedunculata (L.) Miq.).
Phing Thi Tuyén, Ma Minh Nguyét, Pham Thanh Ha, Nguyén Nhu Ngoc

Khao sat diéu kién 1én men ciia chiing vi khuén bién Bacillus velezensis
AlgSm1 dé thu nhén alginate lyase.

Cao Thi Thay Hing, V& Mai Nhu Hiéu, Pham Buc Thinh, Nguyén Ngoc Linh,
Nguyén Dinh Thuét, Trin Thi Thanh Van

Phén 14p va d4nh gia kha ning phan hiy 14 mia céa cic dong vi khuén
trong dit phén trdng mia & Dong bing séng Ciru Long.
Vil Vin Long, Trin Vin Diing

X4c dinh dic diém ving gen rbcL va frnH-psbA ciia phén lodi Van sam
Phan Xi Pang (Abies delavayi subsp. fansipanensis (Q.P. Xiang) Rurhforth)
& Viét Nam.

Nguyén Hing Manh, Lai Thi Thu Hang, Nguyén Thi Hong Mai, Nguyén Thi
Phuong Trang, Nguyén Vin Sinh

Phit trién phwong phép xic dinh t6n hao Wng suit truéc trong viing neo
cap sir dung dap wng tré khang va mang no-ron nhan tao.
Luu Trin Hiru Tin, Hb Diic Duy

Nghién cira kha ning khing udn ciia bé tong siéu tinh ning gia c6 cbt sgi
thép dudéi tac dung cia tai trong dong.
Ng6 Tri Thuong, Hoang Véan Hai

Ché tao diu do nhip nhay CsI(TI) ghép ndi quang di 6t ghi do birc xa
gamma.

Pham Pinh Khang, Dinh Tién Hung, Pinh Kim Chién, Cao Vin Hiép, Nguyén
Xuan Hai, Nguyén Ngoc Anh

Nghién ciru cdng nghé mai béng quang hoc gwong cu vat lidu thép hop
kim.
Pham Hdng Tuén, Nguy&n Xuan Thanh, Nguy&n Thanh Hop

Nghién ciru céng nghé sin xuét gidy chéng thim diu m&, dng dung lam
bao g6i thwe pham dang khé.
Cao Vin Son, Lé Thi Quynh Hoa, P Thi Thu Nguyét, D5 Thanh Ta

Xac dinh mirc d§ pha tron dwong cia ciy C4 trong nudc hoa qua trén co
s& thanh phin ddng vi cacbon 13 (6°C) trong dwdng.

Ha Lan Anh, Pham Dirc Khué, Mai Pinh Kién, Nguyén Thi Tuoi, Vil Hoai,
V45 Thi Anh
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Research on surface morphology of polyaniline film affecting NH, gas
sensor efficiency at room temperature.

Quoc Vuong Luyen, Van Dan Bui, Trong Nghia Nguyen, Thi Hien Hoang,
Truong Giang Ho, Trung Tran, Thanh Binh Tran, Van Tuan Chu

Study on the adsorption of heavy metal ions Pb**, Zn*, Co*" , Ni** from
the aqueous solution of the copolymer prepared by gamma induced
radiation polymerization.

Bao Ngoc Pham, Giang Nguyen, Van Toan Le, Xuan Cuong Le, Minh Hiep
Nguyen, Ngoc Bich Dao Vu, Thi Tam Tran, Van Thuc Le, Thi Thuy Linh Le,
Thi Bich Thy Le, Huynh Dien Han, Trong Hoanh Phong Nguyen

Antioxidant, allelopathic activities of leaf extracts and essential oil
compositions of Acronychia pedunculata (L.) Miq.
Thi Tuyen Phung, Minh Nguyet Ma, Thanh Ha Pham, Nhu Ngoc Nguyen

Study on culture conditions for extracellular alginate lyase production by
Bacillus velezensis AlgSm1.

Thi Thuy Hang Cao, Mai Nhu Hieu Vo, Duc Thinh Pham, Ngoc Linh Nguyen,
Dinh Thuat Nguyen, Thi Thanh Van Tran

Isolation and evaluation of the ability to decompose sugarcane leaves of
bacterial strains from acid sulfate soils in the Mekong River Delta.
Van Long Vu, Van Dung Tran

Molecular characteristic of rbcL and trnH-psbA of Abies delavayi subsp.
fansipanensis (Xiang Q.P.) Rurhforth in Vietnam.

Hung Manh Nguyen, Thi Thu Hang Lai, Thi Hong Mai Nguyen, Thi Phuong
Trang Nguyen, Van Sinh Nguyen

Development of prestress-loss identification method in the cable-anchor-
age system using impedance responses and artificial neural networks.
Tran Huu Tin Luu, Duc Duy Ho

Flexural behaviour of ultra-high-performance fiber-reinforced concrete
at high strain rates.
Tri Thuong Ngo, Van Hai Hoang

Designing and setting up the scintillation detector using CsI(TI) crystals
and avalanche photodiode for gamma-ray measurement.

Dinh Khang Pham, Tien Hung Dinh, Kim Chien Dinh, Van Hiep Cao, Xuan
Hai Nguyen, Ngoc Anh Nguyen

Research on the optical grinding and polishing technology of spherical
mirror based on alloy steel materials.
Hong Tuan Pham, Xuan Thanh Nguyen, Thanh Hop Nguyen

Study on technology of greaseproof paper for dry food packaging.
Van Son Cao, Thi Quynh Hoa Le, Thi Thu Nguyet Do, Thanh Tu Do

Determination of the mixing extent of sugar from C4 plants in juice using
the isotopic signature of carbon (5°C) in sugar.

Lan Anh Ha, Duc Khue Pham, Dinh Kien Mai, Thi Tuoi Nguyen, Hoai Vu,
Thi Anh Vo
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