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Khoa hoc Tu nhién n—

St dung thuat toan K-means

trong bai toan phan loai dam may diéem LiDAR
Nguyén Thi Hitu Phuong", Nguyén Truong Xuin', Ping Vin Dirc?

"Truong Pai hoc Mo - Dia chat
2Vién Cong nghé thong tin, Vién Han lam Khoa hoc va Cong nghé Viét Nam

Ngay nhén bai 7/3/2017; ngay chuyén phan bién 10/3/2017; ngay nhan phan bién 7/4/2017; ngay chip nhéan ding 17/4/2017

Tom tat: tit:

Hién nay, LiDAR (Light detectmg and ranging) 1a mét cong nghé vién tham méi dang dwoc irng dung kha rong
rii trong nhiéu nganh, nhiéu linh vie. Xll‘ ly dir li¢éu LiDAR la bai toan khong dé dang, trong khi cac phin mém
xir Iy dir liéu LiDAR thwong 1a phan mém déng va cé chi phl kha cao. Bai bio dé cap dén viéc phan loai dir li¢u
LiDAR sur dung thuat toan K-means, mgt buéc tuong doi quan trong trong xir ly dir liéu LiDAR, nham giup
phan chia cac diém vé cac 16p cia nd, tir do cé thé rng dung vao cac bai toian khac nhau trong thue té.

T khéa: Dam mdy diém LiDAR, K-means, LiDAR, phdn logi.

Chi s6 phan logi: 1.2

Using K-means algorithms
for LiDAR point cloud classification

Thi Huu Phuong Nguyen'", Truong Xuan Nguyen',
Van Duc Dang?
!Hanoi University of Mining and Geology

’Institute of Information Technology, Vietham Academy of Science and Technology

Received 7 March 2017; accepted 17 April 2017
Abstract:

Nowadays, LiDAR is a technology applied widely for
many fields and sectors. LIDAR data processing is not
an easy issue, while LiIDAR data processing software
is usually closed and quite expensive. This paper deals
with the classification of LIDAR data using K-means,
an important step in LIDAR data processing, to divide
the points to its classes so that they can be applied to
different problems.

Keywords: Classification, K-means, LiDAR, LiDAR
point cloud.

Classification number: 1.2

LiDAR 1a cong nghé vién tham moi, chu dong, sur
dung céc loai tia laser dé khao sat d6i tuong tr xa. D
lidu thu duoc cua hé thong 1a tap hop dam may diém
phan xa 3 chiéu cua tia laser tir ddi tuong dugc khao sat.
Hién nay, cong ngh¢ LiDAR dang dugc ung dung rong

‘Tac gia lién hé: nguyenphuong85.nb@gmail.com
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rdi trong Viec khao sat dia hinh va 1ap ban do6, danh gia
san luong go trong lam nghlep, lap ban do6 ngap tng, dia
hinh day bién, cac tuyén truyén tai, ban dd giao thong,
mang dién thoai di dong, mo6 phong mo hinh do6 thi... v

¢6 tiém nang trong nhiéu tng dung khac nhu mo phéng
tac dong cua bao, tao mo hinh 3 chiéu thanh phé 40, mo
phong thiét hai ciia dong dit, khai khoang, moi truong. ..

Heé théng LiDAR 1a mot hé thong tich hop tir 3 thanh
phﬁn chinh: H¢ théng thiét bi laser, hé théng dinh vi
vé tinh GNSS va hé théng dao hang quan tinh INS. O
mdi thoi diém phét xung laser, hé théng dinh vi vé tinh
GNSS sé& xac dinh vi tri khong gian cua diém phat, va
hé thdng dao hang quan tinh s& xac dinh cac goc dinh
hudng trong khong gian cua tia quét. Mot tin hiéu phat di
s& c6 mot hay nhiéu tin hiéu phan xa. Két qua cudi ciing
s& ¢o duoc dam may diém. Dé st dung cac dam may
diém cho muc dich thanh 1ap mé hinh sb d6 cao (Digital
elevation model - DEM), mo hinh sé dia hinh (Digital
terrain model - DTM) hay m hinh s6 bé mat (Digital
surface models - DSM), phai tién hanh phan loai diém
trong dam may diém do6. Hién nay, c¢6 nhiéu thuat toan loc
diém duoc su dung; voi tirng thuat toan, cac hang cung
cAp thiét bj dd xay dung phan mém kém theo trong mot
chu trinh stir dung dd duoc bao mat. Bé co thé phat huy
hiéu qué ctia cong nghé LiDAR trong cong tac tric dia -
ban d, viéc hiéu biét sau sic vé cong nghé va phat trién
duoc cac thuat toan phan loai diém dit liéu LiDAR dong
vai tro quan trong [1].

Trén thé gidi, viéc phan loai dit liéu LiDAR dé tir d6
trich xudt ra dugc cac ddi tugng phuc vu trong cong tac
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xdy dung ban d6 va nhiéu linh vuc khac cua doi séng xa
hoi da kha phd bién. Trong cac nghién ciru [2-4] da sir
dung cac thuit toan phan loai dé tién hanh phan loai dam
may diém LiDAR, tir 6 thanh 1ap DTM, DSM, DEM va
da c6 nhitng thanh cong nhat dinh.

Tai Viét Nam, viéc phan loai dir liéu LiDAR chu yéu
duoc tién hanh thu cong, hau nhu chua ¢o cong trinh
nghién ctru cu thé nao d& cap dén bai toan phén loai ddm
may diém LiDAR. Nghién ctru ciia Tran Dinh Luat [5] da
c6 mot sb két qua thyc nghiém ban dau, véi dia hinh tai
cac khu vuc dao Hon DAu, khu vuc Viing Tau, Céan Gio
va cac khu vuc ctra séng & Pong bang séng Ctru Long,
két qua quét LiDAR va thanh ldp DEM 1a kha quan.
Nghién ciru cuia tac gia Luong Chinh K& [6] va Tran Dirc
Phu [7] da dé cap dén viéc sir dung dir liéu LiDAR dé
phuc vu cho nhiéu linh vyc khac nhau. Tuy nhién, nhiing
nghién ctru nay chi st dung dit liéu LiDAR sau khi da
duoc phan loai, st dung mé hinh DEM c¢6 san. Chting
t6i da tién hanh nghién ctru sir dung thuat toan K-means
trong bai toan phan loai ddm may diém LiDAR nhim tim
ra phuong phap phat huy hi¢u qua cua cong nghé LiDAR
trong cong tac tric dia - ban do.

Noi dung nghién cuu

Bai todn phdn logi dir liéu

Phan loai dit liéu 1a qué trinh t6 chirc dit liéu theo thé
loai c6 lién quan dé co thé st dung va bao v¢ dir liéu hiéu
qua hon. Phan loai dit li€u dic biét quan trong khi néi dén
quan 1y rui ro, tuan thi va bao mat dir liéu [8]. Huong tiép
can nay thuong st dung mot so k¥ thuat ciia hoc may nhu
cay quyet dinh, mang no ron nhén tao, hoc sau...

Qua trinh phén loai dya trén 5 thanh phan co ban:
- Ban ghi (Record).

- Lép (Class).

- Du doan (Predictors).

- Tap dit liéu huan luyén (Training dataset).

- Tap dit liéu kiém tra (Testing dataset).

Dic trung cua tién trinh phan loai gdm nhing diém
sau:

- Bau vao: Tap dir liéu dao tao chira nhirng doi tuong
v6i thude tinh cia no, véi mét so thude tinh da duge gan
nhan.

- Péau ra: M6 hinh phan 16p (Classifier) dugc gan boi
nhiing nhin cu thé cho mdi doi twong (phan 16p cac do6i
tuong theo tirng thu muc), dya trén nhiing thudce tinh cia

TAP CHI

EHOAHOC |\ \|  59(5)5.2017
SWVNY IIUI'II ”?\. 1 YAl

moi doi tuong.

- Mo hinh sir dung dé dy doan nhing 16p méi, nhiing
doi tuong chua biét. Tap dir liéu kiém thir cling dung dé
xac dinh do chinh xac ciia mo hinh.

K-means trong bai todn phdn logi

Thuét toan K-means la tim phuong phap phan nhém
cac dbi twong (Objects) dd cho vao K cum (K 1a s6 cum
duogc xac dinh trude, K > 0) sao cho tong binh phuong
khoang cach gitta cac d6i twong dén tim nhom 1a nho
nhat. Thuét toan K-means dugc mo ta trén hinh 1 va 2.

Khong co diem

thoa man

-
|

Hinh 1. Mo ta thuat toan K-means.

1 o L T T x
I dibm vio EEY .- L
5 1 dang
o Lép trong A 2 H
e rESiZes rong S
P tromg LTI ] tim kil
déng < T e
=an
L Gan lai diém dua trén
Gan lai Khoing cich nhé nhat
Véi k=2, chonk 861
firong ohw 13 cum .
trong tim khoi tao Nhin dang

cum frong
tam moi

n
BN

Hinh 2. Vi duy thuit toan K-means.
Thudt toan K-means trong bai todan phdan loai dir liéu

Trong bai toan phan loai dit li¢u, thuat toan K-means
dugc trién khai theo cac budce sau [9-11]:

Budc 1: Chon K cum trong tam khéi tao, z 1 ZypZys s 2,



Budc 2: Phan phdi mau trong K-means. Mau thuong
dugc gan voi cum trung tam gan nhat theo cong thirc: x
€ S(n) néu |x — zJ.(n)| <|x- zj(n)| voij=1,2,3, ...,k
1#j; S(n) 1a bo mau cua trong tam z(n), trong d6 n la chi
s0 budc 1dp cua bai toan.

Bué6c 3: Tinh toan trong tdm cum méi tir mdi cym
S.(n). Tim gia tri m&i cho moi z. Trong tdm cum mdi,
zi}(ln+1) s€ la gia tri trung binh cua cac diém trong S,(n)
nhu:

z(ntl)=(1/c) X _ g, X

Trong do, ¢ 1a tap diém thudc vé cum thu i.

Budce 4: So sanh z(n) va z(n+1) v6i moi i.

Tinh toan khoang cach giita mdi cap diém trong mdi
lan lap lién tiep:

a. Néu khong c6 sy thay doi dang ké, két thuc phuong
phap, mot vai tiéu chi cho két thuc nhu:

+Néu |z(n+1) - z(n)| < T véi moi i

+Nen E 5o |2 (R + 1) — H{n)| < T viimaii

b. Néu khéng thi tiép tuc lap cac 1an lap tiép theo tir
budce 2.

K-means trong phin logi ddm mdy diém LiDAR

Pdc diém ddm mady diém LiDAR: Két qua thu duoc
sau khi xtr ly dir liéu khong gian LiDAR goi la ddm may
diém. Pam may diém dau tién 1a tap hop cac diém do
cao, voi toa do x, y cung v6i bd sung cac thudce tinh nhur
thoi gian GPS. Cac déc trung bé mat duoc tia laser thu
nhan dugc sau qua trinh xtr ly, vi du d6 cao mat dat, toa
nha, tan cay, cau vuot, va cac dbi tuong khac trong sudt
qua trinh quét dugc tin hi¢u laser thu nhén dugc tao thanh
dam may diém [1].

Mot sb thong s dic trung ciia ddm may diém LIDAR:

-Toa do X, Y va do cao Z: Pugc thu nhan dua theo hé
thong dinh vi GPS, d6 cao may bay, thoi gian di chuyén
va phan xa trd lai cia tia laser...

- S6 1an phan xa (Return): Cac chum tia laser sau khi
cham vao cac ddi tuong nhu toa nha, mat dat, cot dién thi
phan xa (Return) nguoc tro lai va dugc b thu nhan tin
hiéu laser thu lai.

- Cuong do xung phan xa (Intensity): Khi tia laser
phan xa trd lai s€ mang theo nang lugng voi mot cuong
d6 nhat dinh. Thong thuong, cudng do xung phan xa 16n
khi tia laser tiép xuc v6i mat dat.

Ngoai ra con c6 cac thudc tinh ciia ddm may diém
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LIDAR nhu: S6 phan hoi, goc may bay, thoi gian GPS
goc quét, hudng quét...

Phan logi ddm mady diém LiDAR sir dung K-means:
M&i diém LiDAR trong qua trinh phén loai dugc gan vao
mot 16p dugc dinh nghia trong qua trinh phan loai. Céac
diém nay c6 thé dugc phan vao mét sb 16p nhu: Dét trong,
duong giao thong, mat nudc, rung cdy... Thong thuong,
cac ma phan loai dai di¢n cho kiéu doi tuong duoc thu
nhan trong tin hiéu phan hoi. Phan loai dam may diém la
budc quan trong trong qua trinh trich xuat thong tin cta
cac 16p nhu toa nha, thyc vat, giao thong va mat nudc.
Thuat toan phan loai st dung K-means s€ lya chon cac
diém mau trong mau ngiu nhién tir toan bo dam may
diém. Phuong phap phan loai duoc thé hién qua so d6
hinh 3.

Input: Dt liéu LIDAR
Output: Bo dit liéu sau phan loai
Procedure
1. Initial: Chon s6 cum duoc khdi tao, s6 |&p can phan loai n
If (k> n), thuat todn két thic
Else If (k < n), thi chon k ngdu nhién, tinh toan trong tdm clia cac cum vira tao
2. While(1)
Tinh todn khoang céch ctia cac diém dén trong tam clia cum d(x k)
Tim cdc nhém diém théamand =d_ (x,k), G
If (d,,#d)
Cap nhat cac cum mdi
Tinh toan lai trong tdm cla cdc cum mdi
Else If (k=n) hodcd,  =d,
Két thuc 1ap
3. V@i k thu dwoc sau qua trinh I3p, gan tén thudc tinh véi k‘
4. Két thuc thuat toan

P - o i cien
Mhgp dit ligu TN
fih dang alt
’ * Cic thude tinh
Lira chon cic [,
thuc“ﬁnh theo ol iy
s cinldy

Ly miu dir

ligu hudn
luyén
+ sir dung thut
o toin Kameans
Phan lép trang phin
oal
Chon quy ludt

Ki€m tra két
qua phan logi

Hinh 3. Quy trinh phan loai dam may diém LiDAR si
dung K-means.

Str dung thuat todn K-means trong phan loai ddm may
diém LiDAR dugc thuc hién nhu sau:

Dé thir nghiém thuat toan K-means trong phan loai

dam may diém, chang t6i da tién hanh thuc nghiém véi
bd dir licu dugc do tai thanh pho Vinh, tinh Nghé An voi
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s6 diém demo 1a 538 diém, mdi diém gdm gid tri (x, y, — —
z), trong d6 gia tri z dugc lay la thudce tinh dé tién hanh 5 2:000
phén loai. 3 1,000
Véi s6 cum duoc lua chon ngﬁu nhién, qua mdi 1an 4 2,000
, A, s D 5 6,000
thtr nghiém két qua cho duoc 1a khac nhau. Pau tién, voi . 19.000
k =2, qua 2 lan 1ap s€ phan chia dugc hai cum voi két ; 2:000
qua nhu hinh 4. 8 230,000
g 5,000
Cluster Cluster 1 460,000 10 2,000
2 78,000 11 1,000
1 E Walid 538,000 12 20,000
V4 1148 121598 Missing 1763,000 13 3,000
14 10,000
Cum khéi tao Két qua phan cum 15 15,000
< NP . 18 7,000
Hinh 4. Phan I6p véi s6 cum khdi tao k = 2. ' 26000
.z . e i \ 18 18,000
Khi s06 cum dugc khéi tao voi gia tri k = 10, két qua ' 147000
duoc the hién trong hinh 5, 6 va 7. a0 5,000
Valid 538,000
Cluster .
Migsing 1763,000
f 2 3 4 5 ; 7 ; g 1)
| rrws | om0 | a2ige | Mess | Mes | taos | 099 | 796 | 2069 | 1134
Hinh 5. Tam clia cac cum khéi tao. Hinh 8. S& diém dugc gan vao cum khi s& cum khdi tao
thay doi.
Cluster . , .
1 2 3 [ § B 7 8 o [ 10 Va khi k tang 1én la 30 thi két qua cua thuat toan voi
VA | 11982 | MaE7 | 12185 | Meal | 1163 | 47 | 102 | 8% | 2068 | 11340 s6 cum duge tinh toan lai trong tim duoc thé hién trong
Hinh 6. Sy thay déi cia tim cum khi phan loai. hinh 9.
Cluster 1 37,000 20 1,000
Cluster 1 14,000 2 3,000 2 3,000
2 1[] DDD a 2.0':'0 22 1,000
I 4 7,000 23 117,000
3 20,000
5 79,000 24 10,000
4 18,000 5 2,000 25 3,000
4] 407,000 7 7,000 2 2,000
B 14,000 8 3,000 77 2,000
' g 2,000 28 1,000
7 23,000 10 2,000 29 11,000
8 8,000 11 13,000 30 2,000
] 7,000 12 2,000 Walid 538,000
10 15000 13 59 000 Missing 1763,000
. ' 14 2,000
Valid 538,000 15 1000
Missing 1763,000 15 2,000
17 5,000
Hinh 7. Cac diém trong cac nhém sau phan loai véi k = 18 2,000
10. 19 14,000
Khi soA cun{ khql tao du:q?.tang Ién la 2‘O,Aso .1?n lapla | Hinh 9. Két qua phan cum véi k = 30.
6, trong tdm cua cac cum moi dugc tao va so diém duoc . . . .
gan vao cac cum ciing thay doi, két qua dugc thé hién Qua 4 th}f nghlf_:m v6i lya chon s6 cum khoi tao khflC
trong hinh 8. nhau, c6 thé thay thuat toan K-means hoat dong kha 6n
TAP CHI
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dinh khi gia tri missing cua thuét toan khong thay d6i khi
k ting dan. Do do, két qua phan loai 1a déng tin cay va
c6 thé ung dung trong bai toan phan loai dam may diém
LiDAR.

Thuét toan K-means 1a thuat toan dién hinh trong bai
toan phan cum dir liéu, 1a giai thuat dé hiéu va dé& cai
dat. Voi dit liéu thir nghiém, khi s6 cum ting dan, gié tri
missing ctia thuat toan khong thay doi, vi thé thuat toan
K-means hoan toan phu hop véi bai toan phan loai dit
liéu dam may diém LiDAR. Tuy nhién, thir nghiém méi
chi str dung mét thude tinh (d6 cao cua dir li¢u diém)
trong phan cum, viéc giai quyét bai toan c6 nhiéu thude
tinh s& 12 hudng phat trién tiép theo ctia nghién ctru nay.
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Khao sat tinh chat dién héa ciia vat liéu spinel
Li,Mn_O., tong hop bang phwong phap thuy nhiét
ung dung lam vat liéu dién cue
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Tom tat:

Bai bao trinh bay két qua tong hop vat liéu di€n cuc cAu truc spinel Li Mn O, (LMO) bang phu’ong phap thiy
nhiét. Piéu kién tong hop t01 wu dé dat dwoc vat liéu co clu tric do’n pha, khong 1an tap chit dlro’c khao sat
thong qua sy thay déi cac yeu t6 nhu: Nhiét do thuy nhiét, thoi gian, ty I€ tac chit, nhiét d9 nung mau, thoi gian
nung... Ciu tric, thanh phén, tinh chét héa Iy va dién hoa ciia vat liéu dwge xac dinh qua cic phwong phap
nhu: Nhiéu xa tia X (XRD), phd hip thu nguyén tir (AAS), quét thé vong tuin hoan (CV). Piéu kién tong hop
tot nhét ddi véi LMO 1a ty 18 Li:Mn = 4:3; nhiét do thiy nhiét 1a 120°C trong 192 gid, nhiét dé nung 1a 500°C
trong 6 gio. Két qua khao sat dién héa cho thidy LMO ¢6 kha ning dan cai va phéng thich ion Li* thuin nghich
thich hop 1am vét liéu dién cwe dwong cho pin sac lithium-ion. Bén canh do, vt liéu ciing thé hién tét kha ning
tich/phéng dién va téc d¢ dan cai ion dién ra nhanh chéng nén thich hop cho ing dung vt liéu dién cuc trong

siéu tu dién hoa.

Tir khéa: Li Mn O, pin sac lithium, siéu tu di¢n hoa, spinel, thiy nhigt.

Chi 56 phdn logi: 1.4
Md dau

Nhu cdu st dung ning luong ngay cang ting cing véi
van dé 6 nhiém moi truong nghiém trong tai cac nudc
dang phat trién do st dung nang lugng hoa thach dat ra
cho c4c nha khoa hoc phai nghién ciru tim ra cac ngudn
nang lugng moi, nang lugng tai tao va st dung ching
mot cach hi¢u qua hon. Theo do, viéc luu trir va chuyén
hoa niang lugng dé sir dung khi can thiét duoc quan tam
dang ké. Céc nguén dién hoa hoc nhu pin sac va siéu tu
dién hoa cho thay tiém nang tich trir nang luong véi quy
mo 10’n cong suét cao [1]. Bé nang cao tinh nang cua cac
nguon dién nay nhu cong sult va nang lugng, vat licu
dién cuc 1a mot trong nhitng thanh phan quan trong quyét
dinh bén canh chét dién giai, mang ngan, dién cuc gop...
[2]. Vat liéu dién cuc con gilt vai tro then chét quyét dinh
tinh bén cua nguén dién, gia thanh, vung thé hoat dong,
tinh than thién voi moi truong.

Spinel lithi mangan oxid (Li, Mn, O,, x = 0-0,33)
duoc nghién clru rong rai lam vat li¢u dién cuc [2-14].
Vatliéu LiMn, O, (x = 0) dat dugc dung luong cao nhung
dung luong giam nhanh qua cac chu ky phong/sac do
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hiéu tng Jahn-Teller cua ion Mn*" [8,12,15]. Vi clung
ciu tric 1ap phuong nhung Mn c6 sb oxy hoa +4, vt
lieu LiMn O, (x =0 33) khéng bi anh hu:dng boi hi¢u
ung Jahn-Teller. Trong cdu trac nay, ion Li* ndm & vi tri
tir dién 8a va mot phan & vi tri bat dién 16d, phan con lai
duogc 1ap diy bai cac ion Mn*', oxy ndm & vi tri 32e [7,
8]. Su dan cai Li* ctia vat liéu cho vung thé phéng §~3,0
V vs. Li*/Li, tuong ing vdi qua trinh oxy hoa khir thuan
nghich cua cap Mn*"/Mn’".

Vat li¢u LiMn, O, dugc tong hop bang phuong phap
sol-gel véi acid citric & pH = 9 c6 kich thudc hat 50-
100 nm dung lam vat liu dién cuc cho si€u tu dién lai
héa (hybrid capacitor) c6 dung lugng dat 20 F/g & mat
do dong 4 A/g, nang luong riéng dat duoc 1a 31,1 Wh/g
[6]. V6i tac nhan tao phtrc glycerin, vat ligu LiMn,O ,
dat dugc dung lugng 168 mAh/g khi quét trong khoang
thé 0-1,4 V & toc do 5 mV/s trong chat dién giai Li, SO,
1 M va c6 kha nang phong sac hon 900 chu ky véi do
mat dung lwong 1a 1,8% [12]. Trong nghién ciru nay,
cl}ﬁng toi thuc hién téng hop Yét li¢u spinel LiMn,O
bang phuong phap thiy nhiét dé dat duoc vat li¢u cé kich
thuéc nano (40-60 nm) thich hop lam dién cuc cho pin
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Abstract:

In this work, lithium manganese oxide (LMO) was
successfully synthesized by hydrothermal method.
The optimized conditions for LMO synthesis were
investigated including molar ratio of precursors,
hydrothermal/annealing temperature, calcination
time, and so on. The structure, composition, and
physical and electrochemical properties of the
samples were determined via X-ray diffraction
(XRD) technique, atomic absorption spectroscopy
(AAS), and cyclic voltammetry (CV). The optimized
synthesis conditions of LMO were obtained
as follows: a molar ratio of Li:Mn = 4:3, the
hydrothermal temperature of 120°C in 192 hours,
and the annealing temperature of 500°C in 6 hours.

The synthesized samples exhibited the excellent
reversibility of Li" intercalation/deintercalation in
the Li-ion system. The high rate properties combined
with the good charge storage of LiMnO,, show a
high potential for supercapacitor applications.

Keywords: Li-ion batteries, Li Mn.O,,, hydrothermal,

spinel, supercapacitors.
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sac Li-ion va siéu tu dién hoa. Cac yéu t6 anh huong dén
hinh thai, cdu trac va tinh chit dién héa cua vt liéu téng
hop duogc khao sat gém ty 1€ tién chat Li:Mn va nhiét do
nung.

Thuc nghiém
Tong hop vit ligu Li Mn 0,

Vat li¢u nano spinel Li,Mn,O , dugc tong hop bang
phuong phap thiy nhiét véi tlen chat LiOH.H,O (Sigma,
99,9%) va Mn(OCOCH3)2 4H,0 (Kanto, 99%) Qua trinh
téng hop gom hai giai doan: Tao san phdm trung gian
Li-birnessite va thuy nhiét dé tao vat liéu lithi mangan
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oxid [4, 14]. Dung dich LiOH 0,6 M/H,0, 3% dugc cl}o
nhanh vao dung dich Mn(OCOCH,), 0,3 M va khuay
manh 1000 vong/phit trong 30 phat sau d6 dé yén 24
gi0, loc rira ba 1an v&i nudce khir ion thu duoc chit trung
gian ’Li-birnessite [14]. Cho LiOH.H,O va Li-birnessite
vao ong teflon (ty 1€ mol Li:Mn = 1:3 - 6:3), thém nudc
khir ion dén 50% thé tich dng, khuay déu hén hop trong
15 phut. Cho 6ng teflon vao binh thily nhiét va gia nhiét
120°C trong 192 gio. Loc rira san pham v&i nudce khi ion,
sau d6 sdy ¢ 80°C trong 12 gio. San pham sau d6 dugc
khao sat nhiét dd nung, tde do gia nhiét 10°C/phtt va thoi
gian nung 1a 6 gio.

Ddnh gid dic trung Iy héa va tinh chit di¢n héa ciia
vt liéu

Céu trac va hinh thai ciia vat liéu duoc xac dinh bang
k¥ thuat nhiéu xa tia X v6i blrc xa CuKa (A =0,15418
nm) trén may D8 Advance (Brucker - Dirc), kinh hién vi
dién tir quét FESEM S4800 (Hitachi - Nhat) va kinh hién
vi dién tir truyén qua TEM H-7100 (Hitachi - Nhat).

Thanh phan nguyén té duge xac dinh bang k§y thuat
hép thu nguyén tir ngon lira acetylene/khong khi trén
thiét bi 240FS AA (Agilent - M¥), budc song/khe do lan
Iuot cho Li va Mn 1a 670,8 nm/0,1 nm va 279,5 nm/0,2
nm; s6 oxy hoa ctia Mn duoc xac dinh bang phwong phap
chuin dd oxy hoa khu voi FeSO,.7H,0 (Merck, 99,9%)
va KMnO, (Merck, 99,9%) véi do chinh xac +0,02 [5].
Vit li¢u dugc hoa tan trong mét lugng xac dinh FeSO,
trong mdi truong acid H,SO, va chuan d6 luong du
FeSO, bang KMnO,.

Tinh chit dién hoa cua vat liéu duge danh gia dya vao
k¥ thuét quét thé vong tuan hoan (CV) trong hé do 3 dién
cuc trong dung dich dién gidi Li,SO, 1 M véi dign cuc
d6i (CE) luéi Ti, dién cuc so sanh (RE) Ag/AgCl/KCI
bao hoa (E =0,194 V), dién cuc lam viéc (WE) platin phu
hdn hop gém Li Mn,O ,:Carbon Vulcan:P\(dF duoc phbi
tron theo ty 1€ 8:1:1. Hon hop duogc tron déu trong dung
moi NMP, sau d6 nhd 1én dién cuc platin duong kinh 3
mm va séy kho & 80°C. Thé cua dién cuc duge thay ddi
trE, =0 dén E, =1V so v6i RE. Tir két qua do CV, dién
dung phong/sac dugc tinh bang cach lay tong dién lugng
phong/sac (Q) chia cho ving thé dugc khao sat va khoi
lugng vat li€u trén dién cuc (m) theo cong thuc:

C= Q = ! jldt
(E,—E,)xm (E,—E,)xm

voéi gia tri [ > 0 la qua trinh sac va 1 <0 la qua trinh phong.



s Khoa hoc Tu nhién

Két qua va thao luan
Anh hwéng ciia ty 1¢ tién chét Li:Mn

Gian d6 XRD cua cic mau thay nhiét & 120°C trong
192 gio, nung & 400°C trong 6 gid voi ty 1é mol tién chat
Li:Mn thay dbi tir 1:3 dén 6:3 twong tmg dugc ky hiéu
LM13 dén LM63 duoc trinh bay trong hinh 1. Sy két
tha ciia Mn?* trong dung dich ¢ giai doan dau cua qua
trinh téng hop tao ra hgp chat birnessite Li MnO,.nH,0
(Li-birnessite). Gian d6 XRD cua Li-birnessite c6 cac
pic nhiéu xa chinh xuét hién & khoang 12° va 25°. Li-
birnessite cdu tric 16p vdi cac ion Li* xen giira cac 16p
tinh thé tao boi cac bat dién MnO, [14] va sau khi thiy
nhi¢t da chuyén thanh spinel Li Mn O, 2Khl ty 1¢ Li:N!n
tang lén,’ pic tap cla LizMn(’)3 0 21° mat dan. Cac mau
LM33 dén LM63 déu chi xuat hién cac pic dic trung cho
pha spinel & cac vi tri 18,4°; 35,9°; 37,8°; 44°; 48°; 58,1°;
64° va 67,2°, két qua nay phu hop véi dit lidu gian do
chuén cua Li Mn O, (JCPDS 46-0810). Trong d6, mau
LM43 c6 cuong do cac pic cao va ro nét, be rong chan pic
hep hon cac mau LM53, LM63 cho thdy véi ty 1& Li:Mn
= 4:3 cho vat liéu két tinh tét, kich thudc hat 16n hon cac
ty 1€ khac.

A '\ LM63 A
\ LMS53
A A LM43

whiwm

J\v‘\‘ | LM13

Li-birnessite

10 20 30 40 50 60 70

Hinh 1. Gian d6 XRD cta cac mau thay déi ty ¢ Li:Mn.

TAP CHI

fioanoc |

CUNG NGHE 1

At qu 59(5) 5.2017
CL i al |

Puong cong quét thé vong tudn hoan (CV) ¢ tdc do 1
mV/s ctia cac mau LM33 dén LM63 duoc trinh bay trong
hinh 2, trong d6 déu xuét hién 2 cdp pic oxy hoa khir
twong ung voi cap Mn*/Mn** ¢ 1,00/0,83 V va 0,84/0,72
V so vo1 dién cuc so sanh RE. Su Xuét hién cua céc pic
cho théy vat liéu tich dién theo co ché Faraday, ttc 1a co
su tham gia ctia phan Gmg trao doi dién tir ma ¢ day la
su oxy hoa khir ciia ion Mn, di kém véi do la su dan cai/
phong thich ciia ion Li* trong ciu trac vat lidu.

Mau LM33 van con tap nhu quan sat qua két qua
XRD (hinh 1), dudong cong CV ¢6 cuong do dong thap
nhit va céc pic oxy khir khé quan sat. Mau tong hop véi
ty 1€ Li:Mn = 4:3 ¢6 pic xuét hién rd, sic nét, cuong do
cao nhat chimg t6 vat liéu két tinh tdt, kich thudc hat phu
hop lam vat lidu dién cuc. O cic miu co ty 18 Li:Mn cao
hon cudng do bat dau giam xubng.

1500

1000

-500

-1000 4

T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2

E/V (vs Ag/AgCI/KCl bh)

Hinh 2. Pudng cong CV ctia cic miu LM33 dén LM63 &
toc do quét 1 mV/s.

Anh hwéng ciia nhiét dp nung

Qua trinh tong hop thuy nhiét duoc thuc hién véi diéu
kién nhu mau LM43, san phérn thiuy nhiét duoc tiép tuc
nung ¢ cac nhiét do 400°C, 500°C, 600°C, 700°C tuwong
tmg duoc ky hiéu 1a LM400CN (mau LM43), LM500CN,
LM600CN, LM700CN. Két qua nhidu xa tia X duoc
trinh bay trong hinh 3.



(111)

(311)  (400)

LM500CN
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a) Mau nung 400°C va 500°C.
0 0 Mn,0,

8 MnO,
0 Pha spinel

LM700CN A Li,MnO,
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LM600CN

10 20 30 40 50 60 70
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b) M&u nung 600°C va 700°C.

Hinh 3. Gian dﬁ\XRD clia cac mau thay déi nhiét do nung,

co dinh ty Ié tién chat Li:Mn = 4:3, nhiét dj thay nhiét

120°C, thoi gian thay nhiét 192 gig.

Khi nhiét d6 nung tang, cudng do pic nhiéu xa ting
1én cho thiy vat liéu két tinh tot hon. Tuy nhién, ¢ nhiét
do trén 500°C Li,Mn,O , bit dau phan huy dan tao ra
LiMn,O,, LiMnO,, Mn,O,, dong thoi that thoat O, nhu
dugc phan tich trén gian do phan tich nhiét [4, 16, 17].
Céc san pham phan hity ndy c6 thé duoc nhan thiy trén
gian d6 XRD ¢ 600°C va 700°C (hinh 3b). Miu nung
& 500°C (LM500CN) cho ciu trac spinel ¢ do két tinh
t6t nhat, duong nén thip, phang, cuong do pic cao, hinh
dang pic can dbi, vi vay nhiét d6 nung thich hop dugc xac
dinh 1a 500°C.

Két qua phan tich thanh phan, xac dinh s oxy hoa ciia
Mn va thiét 14p cong thirc phan tir ciia cac mau khi thay
d6i nhiét d6 nung duoc trinh bay trong bang 1.
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Bang 1. Thanh phan, s oxy héa, cong thiic clia cic miu
trong chudi thay ddi nhiét d¢ nung.

Ky hiéu miu Ty 1€ S6 oxy héa  Cong thirc phan tir
Li:Mn
LM400CN 0,776 3,99+0,02 Li, MnO, .,
LMS500CN 0,798 3,98+0,02 Li, (,Mn,O,
LM600CN 0,731 3,71+0,02 Li, MnO, .
LM700CN 0,694 3,67+0,02 Li, ,MnO,
Ly thuyét 0,8 +4 LiMnO,,

Mau LM500CN c6 ty 1& Li:Mn = 0,798 va sd oxy
hoéa cua Mn 1a 3,984+0,02 va c6 cong thic phan tir la
Li,,Mn,O, ;. gan v6i cong thire 1y thuyet LiMn.O,,.
Su giam s6 oxy hoa cia Mn khi tang nhiét d6 nung va ty
1& cac nguyén t cang 1éch khoi cong thire 1y thuyét ciing
duoc chimg minh tir cac két qua phan tich nhiét nhu da
trinh bay & doan trén. Theo d6, Li,Mn,O,, bén nhiét dén
trén 500°C va nhiét d6 cang cao thi trang thai oxy hoa +3
cua Mn cang vuot troi.

Hinh thai vat liéu LMO cua cac mau tong hop thiy
nhiét, nung & nhiét 6 400°C, 500°C va mau khong nung
duoc trinh bay trong anh SEM va TEM (hinh 4).

Hinh 4. Hinh thai cia mau LMO xt ly nhiét khac nhau.

Vat liéu spinel thu dugc cd kich thudc hat trong
khoang 40-60 nm va twong d6i dong déu. Mau nung
500°C (hinh 4b) c6 kich thuéc hat 16n hon so véi mau
nung chi 400°C (hinh 4e). So v6i cac mau duoc tong hop
thity nhiét ¢ cung diéu kién nhung khong duoc nung s&
¢ do két tinh kém hon (hinh 4a-c).
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Puong cong CV cua 2 mau LM400CN va LMS00CN
6 téc do quét 1 mV/s trong dung dich Li,SO, 1M thé hién
trong hinh 5 déu co6 xuat hién cip pic oxy hoa khir thusn
nghich cua Mn*/Mn*" tai vi tri 1,00/0,86 V va 0,86/0,71
V 50 v6i RE nhung mau nung & 500°C ¢ cuong do pic
cao hon.

1500

1000

LM400CN

e

LMS00CN

-1000

0?0 I 0?2 ' 014 ' OT() I 018 ' ITO ' 1?2
E/V (vs Ag/AgCI/KCI bh)

Hinh 5. Buong cong CV ciia LM400CN va LM500CN.

Két qua tinh dién dung phong/sac tir phép do CV cua
2 mau trong hé do 3 dién cuc & tde do quét thé vong tudn
hoan 1 mV/s dugc trinh bay trong bang 2 ciing cho két
qua phu hop voi diéu nhan thiy trén dudng cong CV.
bién dung phong thu dugc khoang 150 F/g va gia tri nay
ctia mau LMS500CN cao hon LM400CN khoang 2%.

Bang 2. Dién dung phéng/sac clia mau LM400CN va
LM500CN.

Ky hi¢u Dién dung sac Dién dung phong
miu (F/g) (F/g)
LM400CN 184,9 148,2
LM500CN 193.0 1513

Anh huéng cua téc d6 quét thé vong tuan hoan dén
kha ning dan cai/phéng thich ion Li* ctia mau LM500CN
dugc thé hién trong hinh 6. Céc toc do quét 0,5 mV/s, 1
mV/s, 5 mV/s, 10 mV/s duge tién hanh khao sat. O téc
do quét tir 0,5 mV/s dén 1 mV/s van con thiy rd cap pic
oxy hoa khtr thuan nghich cia Mn*/Mn**. Khoang cach
gifra cac pic oxy hoa va khir trong tng dan rong khi tang
toc do quét. Toc do quét tir 5 mV/s try 1én khong phan
biét dugc cac pic nay va hinh dang ctia duong cong CV
cang bat ddi xing.
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E/V (vs Ag/AgCl/KCl bh)
Hinh 6. Dudng cong CV ctia mau LM500CN § cac toc do
quét khac nhau.

Két qua tinh toan dién dung phong/sac cia mau
LMS500CN theo toc do quét thé vong tudn hoan duoc
trinh bay trong bang 3.

Bang 3. Dién dung theo toc do quét cia mau LM500CN.

Téc dd (mV/s) Dién dung sac (F/g) Dién dung phong (F/g)
0,5 123,8 83,3
1,0 193,0 1513
5,0 132,5 129,2
10,0 60,1 99,0

Két qua cho thdy & mau LM500CN dat gi4 tri dién
dung 16n nhét véi tbe do quét cham 1 mV/s. Tée 36 quét
thé thdp hon dién dung thu duoc thap hon. Ngoai ra, khi
téc do quét thé ting, gia tri dién dung giam do ion Li*
chi dan cai/phong thich & gan bé mat ma chua di sau vao
trong cac hat vat liéu. O toc do quét 10 mV/s vat lidu van
duy tri hon 65% gia tri dién dung & téc 6 1 mV/s.

Vat liéu spinel Li,Mn,O,, don pha va c4u tric 6n dinh,
hoat tinh dién hoa tét da duoc tong hop voi ty 18 tién chat
Li:Mn = 4:3; nhiét d¢ thuy nhiét 1a 120°C trong 192 gio,
nhiét do thiéu két 1a 500°C trong 6 gio. Kich thudc hat
cua vat liéu trong khoang 40-60 nm va cac hat cé hinh
dang x4c dinh va kha dong déu. Vat liéu thé hién tinh
chat phong - tich dién va dan cai thuan nghich ion Li*
trong Li,SO, 1 M & vung thé 0-1,2 V va cho gia tri dién
dung 100-150 F/g.
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Tong hop xiic tic PtMe/rGO (Me=Ni, Co, Al, Al-Si)
co hoat tinh dién hoa cao trong phan ung oxy hoa etanol

Vii Thi Thu Ha", Tran Thi Lién, Nguyén Minh Ding, Nguyén Quang Minh,

Nguyén Thi Thao, Vii Tuan Anh
Phong Thi nghiém trong diém cong nghé loc, héa dau, Vién Héa hoc Cong nghiép Viét Nam

Ngay nhén bai 9/1/2017; ngay chuyén phan bién 12/1/2017; ngay nhan phéan bién 6/2/2017; ngay chip nhan ding 13/2/2017
Tom tat:

Bai bao gi6i thiéu cic loai xiic tac trén co sé' Pt mang trén graphen oxit da khir (rGO) dwgc tong hop va dic
trung boi cac phwong phap héa Iy TEM, Raman va EDX. Cac xiic tac déu cho thiy, pha hoat tinh 1a céc hat tiéu
phan kich thwéc dong déu (khoang 2+20 nm), phén tin trén chit mang graphen. Hoat tinh dién héa ciia cac
xtc tac nay dwge danh gia bang cac phwong phap quét thé - dong tuin hoan, phwong phap quét dong theo thoi
gian & thé ¢6 dinh va phwong phap quét thé theo thoi gian & dong c6 dinh trong méi trwong kiém. Pang chi y,
cac két qua thwe nghiém chi ra ring sy ton tai cia Al Si, Co va Ni lam ting cwdng hoat tinh ciia Pt trong phian
rng oxy hoa dién héa etanol theo thir ty sau: Pt Al 7/rGO Pt22 Al Si, /rGO >> Pty Nij /rGO > Pt, Co, /
rGO > Pt,, /rGO. Dac biét, xtic tac Pt Al, /rGO thé hién do on dmh ciia hoat tinh dlen héa cao nhat trong
s0 cac xiic tac khao sat. Sw ¢6 mit ciia Al va Al-Si glup cii thién d phan tin ciia cac tiéu phin nano Pt trén bé
mat chét mang rGO, din dén 1am tang hoat tinh va d 6 on dinh hoat tinh dién héa cia xic tac Bén canh dé, xuc
tac Pt,, Al _Si, /rGO, véi mot lwgng nhé Si va Al, c6 hoat tinh twong du’Gng xuc tac Pt /rGO, v6i lwgng

22,1 11, 5 12 7
16m Al Su cai thlen dang ké hoat tinh oxy héa dién hoa etanol d3 mé ra tiém ning g dung cac xtc tac nay voi

vai tro 1a chit xiic tic trong pin nhién liéu sir dung etanol truc t1ep trong moi truong Kkiém.

Tir khéa: DEFC, oxy héa dién héa etanol, rGO, xuc tic Pt/rGO.

Chi 56 phdn logi: 1.4
Md dau

Trong nhitng nam gan day, pin nhién liéu ding etanol
tryc tiép (DEFC) da thu hat dugc sy cha ¥ cia nhiéu
nha khoa hoc. So v6i cac loai pin nhién li€u khac nhu
pin nhién li€u dung metanol hay axit foocmic, pin nhién
li¢u dung etanol c6 mat do nang luong 1y thuyét cuc dai
cao hon, it doc hai hon va nguyén liéu etanol co thé thu
dugc tir qua trinh 1én men sinh khdi lignocellulose [1, 2].
Tuy nhién, phan g oxy héa hoan toan etanol kho c6 thé
xay ra do su kho khin trong viéc phé v lién két C-C cua
etanol dé tao thanh CO, vaH,0 [3]. Ptva céc xuc tac trén
co s Pt dugc coi la cac giai phap tiém nang dé giai quyet
van dé néu trén, boi cac xuc tac nay phu hop véi qua trinh
oxy héa cac phan tir hitu co c6 mach cacbon ngan. Nhung
dén nay, cac tmg dung thuc tién cta pin DEFC van bi han
ché bai viée sir dung dién cuc Pt nguyén khdi 1a rat tén
kém. Ngoai ra, dién cuc Pt ¢o thé d& dang bi ngd doc boi
qué trinh hap phu céc san pham trung gian trong qua trinh
oxy hoa etanol nhu axetandéhit, axit axétic...

“Tac gia lién hé: Tel: 0915322263, Email: ptntd2004@yahoo.fr
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pé giam thiéu qua trinh ngd doc, mot $6 td hop xuc
tac da kim loai nhu Pt-Pd nano 6ng [4] hay hop kim
nano sQi Pd-M (M = Pt, Au) [5] da dugc nghién ctu. Tuy
nhién, dé nang cao hon nira hoat tinh dién hoa cua xuc
tac va han ché su dung céac kim loai quy, viéc pha tap voi
cac kim loai khong thu¢c nhom kim loai quy va st dung
chét mang graphen la mot lya chon uu viét. That vay, voi
cac tinh chét héa 1y tuyét voi nhu d6 dan dién cao, dién
tich bé mit riéng tinh theo 1y thuyét 1on (~ 2630 m2.g"),
graphen giup ting kha nang phan tan ctua cac kim loai
hoat tinh. Pién hinh nhu cac x(ic tic anot PtXMy/rGO, voi
M = Ru, Co, Ni [6-8].

Bai béo trinh bay két qua nghién ciru diéu ché cac t6
hop xtc tac Pt/rGO, dugc bién tinh bi cac chét xuc tién
trén co so Al, Al-Si, Co, Ni, hudng téi tng dung lam chét
xuc tac anot trong pin DEFC. Céc chit xtc tic bién tinh
nay thé hién hoat tinh cao trong phan tmg oxy hoa dién
hoéa etanol trong moi truong kiém, dé)ng thoi thé hién do
bén dién hoa duge cai thién rd rét so voi xuc tac Pt/rGO
khong bién tinh.
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Abstract:

In the study, several Pt-based anode catalysts
supported on reduced graphene oxide (rGO) were
prepared and characterized by means of TEM, Raman,
and EDX. Good particle dispersion onto the graphen
support, similar particle sizes (around 2+20 nm), and
the presence of promoters were observed in all cases.
Their electrochemical propeties were investigated
by cyclic voltammetry and chronoamperometry in
alkaline media. Notably, electrochemical tests showed
that the presence of Al, Si, Co, and Ni enhanced the
activity of Pt towards ethanol electro-oxidation in
the following order: Pt Al, . /rGO = Pt, Al Si, /

11.5 12.7 22.1
rGO > Pt, Ni, /rGO > Pt, Co, /rGO > Pt /rGO
In particular, Pt _Al

1.1 2

s 127/rGO catalyst exhlblotied the
best catalytic stability for ethanol oxidation. The
presences of Al and Al-Si improved the dispersion
of Pt nanoparticles on the surface of rGO, which is
assumed to be the main reason for improving the
activity and stability of the catalysts. Besides, the
Pt,, Al _Si, /rGO catalyst, with a small amount of
Si and Al, has the catalytic activity comparable to
the activity of the Pt Al , /rGO catalyst, with a
large amount of Al. The remarkable improvement
of the ethanol electro-oxidation activity was found in
alkaline media, providing potential applications of
these materials as catalysts for alkaline direct ethanol

fuel cells.

Keywords: DEFC, ethanol electro-oxidation, Pt/rGO
catalyst, rGO.

Classification number: 1.4
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Thuc nghiém
Héa chit

Graphite troc né dugc cung cip boi SGL Carbon
GmbH (Ptc). Céc hoa chat khac gdom KMnO,, NaNO,,
H,SO, dac 98%, H,0, 30%, HCI, H,PtCl_.6H,O 99%,
Ni(CH,CO0),.4H,0 98%, Co(CH,COO0),.4H,0 98%,
ethylen glycol (EG), Al-triisopropoxit 99,99%, Tetraetyl
orthosilicat (TEOS) 99%, etanol 99,9% va isopropanol
(IPA) 99,5% c6 ngudn gbc tir Merck. Nudc cat hai 1an
dugc diéu ché tai phong thi nghiém.

Téng hop xiic tic Pt/rGO va PtM/rGO (M = Al
Al-Si, Co, Ni)

Graphen oxit (GO) dugc tong hop tir graphit troc né
bang phuong phap Hummer cai tién [9]. Huyén phu GO
dugc pha lodng dat ndng d6 2 mg.ml"'. Pha xtc tién trén
co s6 kim loai Al, Al-Si, Co, Ni dugc ky hiéu don gian
la M = Al, AI-Si, Co Ni. Cac xuc tac trén co so Pt/rGO
¢6 chira pha xuc tién dugc ky hiéu chung la Pt M /rGO
trong d6 x va y 1an luot 1a gia tri bleu dién % kh01 luong
(% kl) cua Pt va cta cac pha xuc tién twong ung, duoc
xac dinh bang phuong phap EDX.

Xuc tac Pt My/rGO (M = Al-Si) duoc tong hop theo
phuong phap mo ta trong [10]. Xuc tac Pt M /rGO M
= Al) dugc tong hop bang phuo*ng phap tucmg tuy nhu
trén nhung khong c6 mit tién chat cua Si la TEOS, dong
thoi ham lugng Al tinh toan theo 1y thuyét trong duong
v6i 20% so v6i khdi lwong rGO. Dé tong hop xUc tac
Pt M /rGO M = Co hodc Ni), 1dy 25 ml huyén phu GO
vao binh teflon rdi thém mot luong vua diu dung dlCh
mudi M(CH,COO), va dung dich H PtCl, (ndéng do mdi
dung dich 1a 10mM), sao cho tuong duong véi 20% kl
mdi kim loai M/rGO va 5% kI Pt/rGO theo tinh toan 1y
thuyét. Hon hop phan tmg duoc rung siéu 4m trong 10
phut. Sau d6 thém vao hon hgp nay 30 ml EG. Hon hgp
tiép tuc dugc dong nhat hoa bang cach rung siéu am trong
10 phat. Hon hop phan tng duoc chiéu vi song voi cong
suat 600 W, trong 3 phiit. Sau phan tng, loc va rira san
pham nhiéu ldn bang nudc cat. Chat ran thu duge dugc
sdy chan khong ¢ 45°C trong 12 h. Xtc tac Pt/rGO (chira
40% kI Pt) duoc téng hop & cung diéu kién dé danh gia
anh huong cia chét xtc tién M (M =Al, Al-Si, Co, Ni).

Dic trung tinh chit va dinh gid hoat tinh xiic tic

Sy phan tan ctia pha hoat tinh trén chat mang ciia cac
xuc tac dugce quan sat bang kinh hién vi dién tir truyén
qua TEM (JEOL-JEM-1010). Thanh phan cic nguyén
t6 clia xtc tac dwoc phan tich boi phuong phap EDX
(Genes). Pho Raman duoc do & nhiét 6 phong, trén thiét
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bi Horiba HR 800, str dung tia laser ion Ar™ & budc song
514 nm.

Hé dién cuc lam viée duge chuin bj theo quy trinh
mo ta trong [10]. Hoat tinh dién hoa ctia xuc tac trong
phan tmg oxy hoa etanol (EOR) duoc thyc hién trén thiét
bi PGS-ioc-HH12 Potentiostat/Galvanostat, & nhiét do
phong bai cac phép do quét dong thé tudn hoan (CV),
trong khoang thé tir -0,8 dén 0,5 V, voi toc do quét thé 50
mV/s, trong dung dich C,H.OH IM + NaOH 0,5M. D¢
bén xuc tac duoc danh gia bang duong quét dong theo
thoi gian (CA) tai thé khong doi. Xtc tac co hoat tinh
dién hoéa cao nhat duoc kiém tra d6 bén b?mg cach quét
300 vong CV lién tuc trong diéu kién nhu trén. Xuc tac
phu trén dién cuc trude va sau khi quét dugce chup anh
TEM dé dénh gia sy thay d6i vé hinh thai cau tric.

Két qua va thao luan
Dic trung tinh chit

Két qua xac dinh ham luong pha hoat tinh trén bé mit
xuc tac bang phuong phap EDX duoc trinh bay trong
bang 1.

Bang 1. Két qua phan tich EDX clia céc xiic tac.

Xic tac Pt (%Kkl) M (%Kl)
20 J/rGO 20,5 -
Ptz,scom/ GO 2,5 14
Pt2)4NiH’l/rGO 2,4 11,1
PtH’SAlm/rGO 11,5 12,7
Pt22’1A11’7Si3’l/rGO 22,1 1,7 (Al)
3,1 (Si)

D@ dang nhan thay, ham luong Pt tinh toan theo 1y
thuyét dao dong tir 5+40% k1 nhung ham lugng Pt trén bé
mit do dugc chi dat khoang 50% so véi gia tri 1y thuyét
va khong qua 23% kl. Cac két qua nay ciing hoan toan
phil hop véi cong bd trude d6 [11]. Hinh 1 gi6i thidu anh
TEM cua cac vat liéu khac nhau. Hinh la cho thdy hinh
anh cua rGO 1a cac tim mang mong, rong va nhiéu nép
gap.

C6 thé nhan thay, hinh 1b-f thé hién sy khac biét rd rét
Vé d6 phén tan cua cac tiéu phén trén rGO gitta xuc tac

15/TGO ¢6 va khong co chét xtc tién. P6i véi xtc tac
Pt 5/rGO (h1nh 1b), cac tiéu phan phan bd khé thua va
khong dong déu trén mang rGO, tham chi nhiéu chd con
khong quan sat thay pha xuc tién. Kich thudc trung binh
clia cac tiéu phan Pt ddi véi xiic tac Pt,, /rGO nam trong
khoang 4+7 nm.
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Hinh 1. Anh TEM clia cac loai vat liéu khac nhau:
a- rGO, b Pt,,./rGO, c- Pt, Co /rGO d- Pt, ,Ni,, ./rGO,
e- Pt /rGO vaf-Pt,, /rGO.

11.1
17 31

Hinh 1c-e gi6i thi¢u anh TEM cua cac xuac tac Pt M /
rGO (M = Co, Ni, Al). D& dang nhan thay cic tiéu phan
clia pha xtc tién phan bd day dac nhung khong dong déu,
xuét hién mot vai vi tri & do cac tiéu phan co cum voi
nhau thanh cac cum hat. Anh TEM cua mau Pt-Co/rGO
(hinh 1c) cho thiy céc tiéu phan c6 dang soi ngin, chiéu
dai 10+20 nm, bé ngang khoang 4 nm. Sy phan bd day
dic cta cac pha Pt-Co trén chat mang hoan toan tuong
thich v6i két qua do ham luong cic pha trén bé mit bang
EDX néu trén. Dac biét, trén anh TEM cua xuc tac duogc
bién tinh boi Al (hinh 1e) hodc Al va Si (hinh 1f) quan
sat thdy cac tiéu phan duoc phan bd dong déu trén chat
mang, voi kich thudc cac tiéu phan nam trong khoang
2,5+3 nm. Hoan toan khong quan sat théy Su co cum cua
céc tiéu phan. Cac két qua trén day chimg to so voi mau
chi ¢ Pt, su ¢6 mat chit xuc tién noi chung va chit xtic
tién trén co s& Al hodc Al va Si d3 tac dong tich cuc dén
su phan tan cta cac tiéu phan Pt trén bé mit rGO.

Két qua dic trung sy sip xép trat ty hay mét trat
ty trong cAu truc tinh thé cua cac vat liéu cacbon bﬁng
phuong phap phd Raman duoc trinh bay trong hinh 2.

D band
G band

Intensity (a.u.)

o jlafof—~

Te———

T T T T T T 1
500 1000 1500 2000 2500 3000 3500

Raman shift (::m'1 )

Hinh 2. Phd Raman clia cac loai vat liéu khac nhau:

a- rGO, b- Pt, ./rGO, c- Pt, Co /rGO d- Pt, Nlm/rGO,
e- Pt 127/rGOvaf— Pt221 . Si, /rGO.
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Nhu da thay, tat ca cac mau vét ligu GO, Pt,) /rGO va
PtxMy/rGO, déu co6 hai dinl} pic déc trung: Déi D & vi tri
1350 cm™! twong tng véi s lugng cac lién két sp® co mat
trong graphen ciing nhu cac khuyét tat trong cic nguyén
tur carbon sp?; dai G ¢ vi tri 1590 cm™ tuong ung vai cac
dao dong cua m’l'rc E, c6 trong cac nguyén tir carbon lai
hoéa sp? trong cau tao luc lang cua graphen. Gia tri ty 1€
vé cudng do cua dai D va dai G (I/1,) cua tat ca cac xuc
tac PtXMy/rGO va Pt,) /rGO déu cao hon so vdi gid tri thu
dugc do1 voi GO ching to GO da duge khir thanh rGO
[12].

Danh gid hoat tinh dién hoa

Puong quét dong thé tuan hoan, véi cac gia tri mat do
dong quét thuan (I,) va mat do gl(‘)ng quét nghich (1), cua
cac xuc tac khac nhau dugc thé hién trén hinh 3 va bang
2. So v6i xuc tic khong chira chét xtc tién Pt,, /1GO, cac
xuc tac PtXMy/rGO c6 hoat tinh dién hoa tang rd rét. Bac
bi‘ét, xuc tac Pt”,SAllzj/rG’O va xﬁg tac Pt22,1A11’7Si3,1/rGO
déu cho mat d6 dong I, rat cao, gap =~ 1,6 lan so véi xuc
tac Ptzovs/rGO. Su c6 mat cua mot lugng nho Si cung véi
Al trong xuc tac Pt,, Al Si, /rGO c6 vai tro tang cuong
hoat tinh xtc tac twong ty nhu sy ¢c6 mdt cuia mot luwong
16n Al (trong xuc téc Pt, (Al, /rGO). Dicu nay thé hi¢n
hiéu g hi¢p trg gitra Al va Si. Tuy nhién, d€ hiéu ro ve
van dé nay, can tién hanh nhiéu nghién ctru c6 hé thdng
va toan dién hon. Ngoai ra, vdi cac xuc tac dugc bién tinh
bdi Co hodc Ni, mac du lugng Pt dua vao rat nho (~2,5%
kl) nhung su ¢6 mat cia kim loai thar hai da cai thién dang
ké tin hi¢u dién hoa (gia trj I, déu cao hon xiic tac Pt, /
rGO). Hon nita, hai Xl}lC tac néu trén cod t}’{ 1€ I/1, - dac
trung cho kha nang chong ngd doc boi su hap phu cua cac
hop chit trung gian lan luot 1a 1,79 va 1,80, cao hon rd
rét so voi cac xuc tac duoc khao sat.

4000 —

3000 —

-1

I/ mA.mg p

2000 —

1000 —

0.8 -0.6 -0.4 0.2 0.0 0.2 0.4
E / V(vs.Ag/AgCl)

Hinh 3. Puong quét dong thé tuan hoan (CV) clia cac
xuc tac: a- Ptm,s/rGO, b- Ptz,SCOM/rGO, c- Pt“Nim/rGO,
d- Pt AI”Sim/rGO va e- Pt"/SAI /rGO (NaOH 0,5M,

22,1

etanol 1M, 50 mV/s).
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Bang 2. Hoat tinh dién héa cac xic tac (NaOH 0,5M,
etanol 1M, 50 mV/s).

I (mA/mg,)
Xic tac /1
IF IR F R
Pt, /rGO 2348 1416 1,66
Pt, .Co, /rGO 2550 1423 1,79
Pt, Ni , ,/rGO 2966 1648 1,80
Pt,, Al _Si, /rfGO 3518 2622 1,34
t, Al /TGO 3691 2724 1,36

Céc két qua nay cho théy, viéc dua thém pha xic tién
(don hay da kim loai) du chi véi ham lugng nhd da lam
tang mat do va cai thién qua trinh phan tan cac hat nano
Pt, do d6 lam ting kha ning tiép xuc ciia Pt v4i etanol.
N6i cach khac, cac chat xuc tién di mang lai mot moi
truong phan tung thuan loi cho viéc hap phu etanol 1én
bé mat chat xuc tac, ddng thoi viée pha tap cac kim loai
chuyén tiép (Co, Ni) da lam giam thiéu viéc str dung Pt
mot cach hi¢u qua ma van dam bao hoat tinh oxy hoéa
dién hoa etanol trong méi truong kiém.

N\,

250
200
150 —
100 —

50 — K

0 a
I T T T 1

I/ mA.mg pt
o

0 1000 2t(;00 3000 4000
Hinh 4. Pudng quét CA clia cac xiic tac: a- Pt, /rGO,
b- Pt,.Co, /rGO, c- Pt Ni  /rGO, d- Pt, Al Si /

rGO va e- Pt Al /rGO (NaOH 0,5M va etanol 1M, 50
mV/s).

Do bén cua cac xuc tac trong phan tng oxy héa dién
hoéa etanol dugc danh gid boi cac duong quét dong theo
thoi gian (CA) chi ra trén hinh 4. D& dang nhén thay tat
ca cac xuc tac déu c6 mat do dong suy giam 15 rét trong
khoang thoi gian ban dau 12 do hién tuong ngd doc xtic
tac boi cac 16p oxit trén bé mit va cac hop chat trung
gian chira cacbon sinh ra trong qué trinh oxy hoéa etanol.
Trong sd nay, xtc tac Pt, Al , /rGO (hinh 4¢) c6 mat do
dong oxy hoa ban dau cao nhat; giam tuong doi cham
trong khoang 1000 s dau; sau d6 giam kha nhanh. Sau
4000 s, mat d6 dong con lai ctia xuc tac nay dat 89,1 mA/
mg, (gp 6,7 1an so voi gid tri do duoc trén xuc tac Pt,
rGO). Bac biét, co6 gia tri mat 3 dong oxy hoa ban dau
xap xi so voi xuc tac Pt,, Al _Si; /rGO nhung xtc tac
Pt”’SAllzj/rGO the hién d¢ bén rat tot trong moi trudng
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kiém. Puong CA cta xuc tac nay (hinh 4e) giam cham
dan trong sudt khoang thoi gian dai va sau 4000 s quét,
mat do dong con lai cao gép 3.9 14n so véi gia trj do dugc
trén xuc tac Pt), Al _Si, /rGO. Xic tac Pt, Ni | 1/1rGO va
,:C0,,/1GO cho mat do dong sau khi quet 4000 s xap xi
nhau lan luot la 38,32 mA/mg, va 36,15 mA/mg,,
hon dang ké so véi xuc tac Pt, /1GO (13,4 mA/mgP)
R rang, viéc bo sung pha xuc tlen trén co s¢ kim loai da
khao sat néi chung va Al ciing nhu t6 hop Al-Si néi riéng
lam tang hoat tinh dién hoa, dong thoi cai thién dang ké
do ben cta xiic tic Pt /rGO. Vai tro lam ben hoat tinh
ctia Al s& dugc 1am rd hon trong cac nghién ctru sdu hon
sau nay.

Két qua khao sat thoi gian song cia xtic tac bt Al,./
rGO duogc trinh bay ¢ hinh 5. Sau 10 vong quét dau tién
hoat hoa xuc tac, hoat tinh dién hoa cua xuc tac Pt 5Al/
rGO tré nén 6n dinh. Bang cach st dung gia tri I, cla
vong quet nay lam doi chung (goi 1a I ) nhén thay 100
vong quét tiép theo bét dau ¢6 hién tuong giam nhe mat
d6 dong, muc do giam tiép tuc tang sau 150 vong queét
(con 72,3% so voi I, ). Sau khi két thuc vong quét thi
300 mat do dong I, con Xap xi 51% so véi L.,

4000 —
= 10th cycle
= 30th cycle
= 60th cycle
= 90th cycle
= 150th cycle
= 200th cycle
= 250th cycle
300th cycle

N\

T T T T T T T T
-1.0 -0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4

E /V (vs.Ag/AgCl)
Hinh 5. Pudng quét CV cta Pt Al/rGO sau 300 vong
quét (NaOH 0,5M va etanol 1M, 50 mV/s).

3000 —

P

4

2000 —

I/ mA.mg

1000 —

Két qua nay cho thiy, xuc tac Pt Al /1GO co6 do
6n dinh hoat tinh trong phan g oxy hoa etanol cao vai
gia tri da duoc cong bd ddi voi xtc tac PtRu/3DGF, khao
sat trong moi truong axit: Giam con 44% sau 500 vong
quét [6].

Ngoai ra, thé oxy hoa bét dau cua xuc tac Pt, Al , /
rGO hau nhu khong thay doi or cac vong quet khac nhau
(-0,7 V). Piéu nay giup cing c¢b nhan dinh vé d6 bén cua
xuc tac trong moi trudng khao sat.

Két qua khao sat ddc trung cau tric té vi clia xiic tac
phu trén dién cuc truée va sau khi quét bing phuong
phap TEM (hinh 6) cho thay sau 300 vong quét, cac tiéu
phan trén bé mat rGO d3 két tu va bién ddi vé hinh thai
ciu trac thanh cac cum hat kich thuéc 16n, phan bd roi
rac. Chinh diéu nay da lam giam hoat tinh xtc tac. Vi vay,
can bo sung cac nghién ctru cai thién tinh bén ctia xuc tac
thong qua viéc cai thién sy két tu cua cac pha hoat tinh
trong qua trinh lam viéc cia dién cyc.
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Hinh 6. Anh TEM ciia xtic tac Pt11 s 12 ,/rGO truéc (a) va

sau (b) quét 500 vong (NaOH 0,5M, etanol 1M, 50 mV/s).
Két luan

D3 tong hop thanh cong cac loai xuc tac Pt M /rGO
khac nhau, sir dung chét xuc tién lan luot 1a to h(yp gilia
Al-Si hodc Al hodac Co hodc Ni. Ba ching minh duoc
vai tro clia cac chit xtic tién trong viéc ting do phan
tan ciia pha hoat tinh trén bé mit rGO din dén lam ting
hoat tinh dién hoa va cai thién do bén hoat tinh. So véi
xiic tic Pt, /rGO, xUc tac bién tinh boi Al hodc Al-Si
c6 hoat tinh oxy hoa etanol tang gap 1,6 lan. Diac biét
xtc tac bién tinh bai Al c6 do bén hoat tinh tang ~ 6,7
lan so voi xtic tac Pt,, /rGO. Két qua nghién ctru cho
thay, xuc tac Pt, 5Alm/rGO la mot xuc tac hi€u qua cho
pin DEFC. Mit khac, cac két qua nay cling mé ra nhiéu
hudng nghién ctru chuyén sau hon vé vai trd ctia Al trong
viéc nang cao hoat tinh dién hoa, déng thoi cai thién do
bén xiic tac.

LOI CAM ON

Nhom tac gia tran trong cam on Bo Cong thuong da
cap kinh phi thuc hién dé tai thong qua Hop dong sb
006.16.PTNTB/HD-KHCN.
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Khio sat ham lwong cac hop chat peflo héa (PFCs)
trong mau cua mot so loai ca tai khu vwee Ha Noi
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Tém tit:

Cic hop chit peflo héa (PFCs) c6 tinh chdng thAm, chong chay, dwgc sir dung phd bién trong san xuét cic sén
phéam tiéu diung c6 tinh khang ban, dau mé va chira chay. Pay la nhirng hop chét 6 nhiém hitu co khé phan hiy
(POPs), trong dé axit peflooctansunphonic (PFOS) va cic mudi ciia né di dwoce dwa vao Cong wée Stockholm
tir nim 2009. Cac hop chit PFCs trong 24 miu mau ciia mot s6 loai c4 nhw chép, tréi, me va ro phi thu thap tai
hé TAy va ho Yén Sé¢ dwoc chiét ghép cip ion véi tetrabutyl-ammoni hydro sulphat (TBA) két hop dung mdi
chiét metyl tert-butyl ete (MTBE) va x4c dinh bing thiét bi sic ky 16ng ghép ndi hai 1an khdi phd (LC-MS/MS).
Cic hop chit PFCs dwoc phat hién trong tit ca cic miu mau ca & ca hd Ty va hd Yén Sé. Hiéu suit thu hoi
d6i véi 17 hop chat PFCs dat tir 70-121%, giéi han phat hién va giéi han dinh lwong trong cic miu twong ving
12 0,03 ng/ml va 0,1 ng/ml. Ham lwong PFCs trung binh trong miu mau c4 12 15,12 ng/ml (dao ddng tir 4,58 dén
28 61 ng/ml). Két qua nghién ciru cho thiy, ham luwong cac hop chit PFCs trong c4 cao phan anh dic tinh tan
tot va phan cuc ciaa cac hop chit PFCs. Cac loai ca song (r hd Yén Sé tich luy PFCs c6 xu huéng cao hon hé
Tay va kha nang tich liiy cac hop chit nay tr moi trwong song vao mau ca la rat dang ké.

Tir khéa: Cd, cdc hop chit peflo héa, ho Tay, ho Yén So.

Chi 56 phin logi: 1.4
Gidi thiéu

Céc hop chat PFCs 1a cac hop chat hitu co ma trong
do tat ca cac hydro ciia mach cacbon (C-H) dugc thay thé
bang nguyén tir flo (C-F). Mach cabon-flo nay c¢6 tinh 6n
dinh hoa hoc cao va bén véi nhiét nén PFCs 1a hop chét
bén, khé phan hity va c6 kha nang tich lity sinh hoc trong
moi truong. PFCs duge dwa vao san xuat phd bién tir
nhitng nam 1950 [1]. Do c6 cac dic tinh nhu chng tham,
chdng chay nén PFCs dugc str dung kha phd bién nhu
mot san pham phu trong cic hoat dong san xuat cac san
pham cong nghiép ciing nhu tiéu dung nhu chét béi tron,
chat phii gidy/dét may/bao bi thyc pham va bot chdng
chay [2]. Mot s6 nghién ciru cho thiy rang, cac hop chat
PFCs c6 anh huong xau dén strc khoe sinh san ciia con
ngudi nhu lam giam s6 luong tinh tring va 1am giam kha
nang mang thai [3]. Mgt vai nghién ctru khac da chi ra
su phoi nhiém mudi peflooctansunfonat (PFOS) va axit
peflooctanoic (PFOA) trudce khi sinh s& lam giam su tang
truong cua thai nhi nhu giam trong lugng va kich thudc
khi sinh [4]. Do dic tinh khé phan huy, bén vimg trong
moai truong, c6 doc tinh cao va kha nang tich Ity sinh hoc

"Tac gia lién hé: Tel: 0936577566, Email: lehuutuyen@gmail.com
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[3, 4], mudi peflooctansunfonat va peflooctansunfonyl
florua (PFOSF) da duoc bd sung vao phu luc B trong
Cong uoc Stockholm tir nam 2009 va c6 hiéu luc vao
nam 2010 [5]. Nhiéu cong trinh nghién ctru trén thé gisi
da cho thay sy c6 mat cac hop chit PFCs trong cac san
pham tiéu dung va cidc miu mdi truong nhu tram tich,
nudc va sinh hoc [6-8].

Cong trinh nghién ctru cua tac gia Nguyén Hoang Lam
va cong su (2015) da chi ra sy c6 mat cac hop chat PFCs
trong céc loai giap xac, cd va dong vat than mém & mot
sO con song tai cac khu cong nghiép va nong thon khu
vuc phia Nam Viét Nam, bao gdm song Dong Nai (Dong
Nai), song Mé Ko6ng (Vinh Long) va song Da Rang (Phu
Yén); trong d6 ham luong axit perfloundecanoic cao nhat
14 16,9 ng/g trong lugng w6t [9]. Mot sé cong trinh nghién
clru gan day ciing cho thay, ham lugng PFCs trong nudc
mit & cac lang nghé dét nhudm va trong nude & hd Tay va
hd Yén S¢ dao dong tur 5,47-12,02 ng/1, cao hon nhiéu so
v6i mot s6 con song khac trong thanh ph [10, 11]. Céc
két qua nghién ctru nay cho thiy kha ning tiém an rai ro
phoi nhidm céac hop chat PFCs dbi v6i cac sinh vat sinh
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Abstract:

Perflourinated chemicals (PFCs) which possess such
the properties as waterproof and flame resistant are
widely used to produce consumer products that are
resistant to stains and grease and have the ability of
fire-fighting. PFCs are persistent organic pollutants
(POPs), among them, perfluorooctanesulfonic acid
(PFOS) and its salts have been listed in Stockholm
Convention on Persistent Organic Pollutants since
2009. PFCs in 24 blood samples of four fish species
including carp, major carp, hypophthalmichthys,
and tilapia collected from West lake and Yen So lake
were ion-pair extracted with tetrabutylammonium
hydrogen sulfate (TBA)/methyl tert-butyl ether
(MTBE) and determined by liquid chromatography -
tandem mass spectrometry (LC-MS/MS). PFCs were
detected in all the collected fish blood samples. The
recoveries of seventeen PFCs were in the range of
70-121%, and limit of detection (LOD) and limit of
quantification (LOQ) in the samples were 0.03 ng/ml
and 0.1 ng/ml, respectively. The average concentration
of PFCs in the fish blood samples was 15.12 ng/ml
(in the range of 4.58-28.61 ng/ml). The results of this
study showed that the high concentrations of PFCs
in the fish blood samples reflected the dissolving
properties of PFCs in water. The concentration of
PFCs in blood of fish species collected from Yen So
lake were higher than those in West lake, and the
bioaccumulation ability from the environment into
blood was remarkable.

Keywords: Fish, perfluorinated chemicals, West lake,
Yen So lake.

Classification number: 1.4
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séng tai cac khu vuc trén. Do dac tinh phan cuc va tan tbt
trong nudc, cac hop chat PECs c¢6 kha ning tich lity nhiéu
trong mau qua con dudng an udng va ho hip bang miéng
va mang ctia ca. Da c6 mot sb nghién ciru trén thé gioi
cho thiy sur c6 mit ctia cac hop chat PFCs trong mau cia
mot ) dong vat hoang da nhu hai ciu, chim mong bién
va rua can [12]. Theo khao sat ciia chung toi, hd Tay va
hd Yén S& véi dién tich rong 16n, hién dang duoc sur dung
dé nudi trong thuy san, khai thac hang tin ca mdi ngay
va ban cho cac tiéu thuong mang di tiéu thy ¢ cac chg va
nha hang tai Ha Noi. Céc loai ca nay bao gém chép, me,
troi, 1o phi duoc cac tiéu thuong ban cho ngudi tiéu ding
mua vé dé sir dung lam thyc phadm hang ngay. Viéc nguoi
dan Ha N01 tiéu thu céc loai thuc pharn nay hang ngay
c6 thé tiém an mot nguy co phoi nhiém va gay rui ro cho
strc khoe nguoi tiéu ding noi dy. Xuat phat tir thuc tién
trén, chung to6i tién hanh nghién cuu khao sat sy c6 mat
cua cac hop chét PFCs trong mau ca tai khu vuc Ha Noi,
str dung phuong phap chiét ghép cap ion véi tetrabutyl-
ammoni hydro sunphat (TBA) két hop dung méi metyl
tert-butyl ete (MTBE) va xac dinh bang thiét bi sac ky
1ong ghép ndi hai 1an khéi phd (LC-MS/MS).

Thuc nghiém
Héa chit, thiét bi

Toan bd héa chat dugc sir dung cho phan tich PFCs
trong cac mau ca déu thudc loai tinh khiét dung cho phan
tich sic ky long. Dung dich amoniac 25%, amoni axetat
97% va metanol dugc mua tir Merck (Ptc), tetrabutyl-
ammoni hydro sunphat (TBA) va dung moi metyl tert-
butyl ete (MTBE) dugc mua tir Cong ty hoa chat cong
nghiép Tokyo (Nhat Ban). Hon hop ctia 17 hop chat PFCs
(PFAC-MXB) bao gém axit peflobutanoic (PFBA), axit
peflopentanoic (PFPeA), axit peflohexanoic (PFHxA),
axit pefloheptanoic (PFHpA), axit peflooctanoic (PFOA),
axit peflononanoic (PFNA), axit peflodecanoic (PFDA),
axit pefloundecanoic (PFuDA), axit peflododecanoic
(PFDoA), axit peflotridecanoic (PFTrDA), axit
peflotetradecanoic (PFTeDA), axit peflohexadecanoic
(PFHXDA), axit peflooctadecanoic (PFODA), mudi
peflobutansunphonat (PFBS), mubi peflohexasunphonat
(PFHxS), mubi peflooctansunphonat (PFOS), mudi
peflodecansunphonat (PFDS), nong d6 2 pg/ml va hdn
hop 9 chit chudn ddng hanh (MPFAC-MXA) gdm cic
axit *C pefloankylcaboxylic (7 hop chét bao gdom C4,
C6, C8, €9, C10, C11 va C12) va hdn hop cac mudi
180, 13C pefloankylsunphonat (2 hop chit bao gém C6
va C8), néng d6 2 pg/ml duge mua tir Phong thi nghiém
Wellington (Canada). Hon hgp PFAC-MXB duoc st
dung trong viéc xdy dung dudng chuin c6 ndng do tir
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0,1 dén 20 ng/ml. Mau sau khi xur 1y duoc phan tich trén
thict bi sac ky long ghép noi hai 1an khoi pho LC-MS/MS
8040 cua hang Shimadzu, Nhat Ban.

Lay mdu va chudn bi mdu

24 c4 thé cua mot s6 loai ca nude ngot sinh sdng phd
bién (n = 6) gdm chép, me, troi va rd phi sdng & hd Tay
va ho Yén S¢ dugc danh bat bang phuong phap kéo ludi
va chon ng?lu nhién. Cé duoc cho vao thung nhya dung
nude hd noi 1y mau, suc khi giir ca séng va van chuyén
vé phong thi nghiém. Mau c4 duoc xac dinh chiéu dai va
can nang. Mau méau duoc liy bang xi lanh 5 ml & dong
mach dudi bung, sau d6 cho vao 6ng nhya polypropylen
bao quan ti lanh ¢ nhiét d6 -22°C. Tong s6 mau 1a 24
mau mau cua cac loai ca chép, mé, troi va ro phi. Cac
dung cu sau mdi lan sir dung duoc trang rira bang nudc
deion va metanol dé tranh nhiém chéo.

Phin tich méu

Ham luong cac hop chat PFCs trong cAc mau mau ca
phan thh st dung phuong phap chiét ghép cap ion duoc
phat trién va t6i wu boi 'Kannan va cong su (2001) [13].
Hut 1 ml mau cho vao dng chiét polypropylen chia vach
15 ml, thém 50 pl chit ndi chuan 100 ppb, 1 ml dung
dich TBA 0,5 M (dd duogc diéu chinh pH 10) va 2 ml
dung dich dém natri cacbonat 0,25 M dugc thém vao
va lic déu bang thiét bi lic rung vortex trong 1 phut.
Thém 5 ml dung méi MTBE. Hon hop dugc mang di
lic trong 20 phut véi tbe d6 300 vong/phat. Sau do,
dung dich dugc ly tim véi tbe do vong 1500 vong/phit
trong 10 phut. Lép dung dich hitu co ¢ phia trén dugc
hut ra va cho vao 1 dng polypropylen khac. Mau duoc
chiét 1an 2 voi 5 ml dung moéi MTBE nhu trén, gop 2
lan dich chiét MTBE va dem c6 can gan hét bang khi
nito va dinh muc tr lai 1 ml bang dung moéi metanol.
Mau duoc lac vortex trong 30 gidy va loc qua mang loc
nylon kich thudc 16 0,2 pm, sau d6 chuyén sang lo bom
mau ty dong.

Céc chat PFCs trong mau mau cé sau khi xtr Iy duoc
xéac dinh bang thiét bi sic ky 1ong ghép ndi hai 1an khoi
phé LC-MS/MS 8040, Shimadzu. 2 ul dich chiét duoc
bom vao cgt Poroshell 120 EC C18 (Agilent, My) kich
thudc hat 2,7 pm voi pha dong 1a dung dich amonium
axetat va metanol. Téc do dong 0,25 ml/phut, chuong
trinh dung méi bat dau voi 50% metanol, ting dan dén
95% metanol & 18 phiit trudc khi giam vé 50% & 22 phit,
nhiét d6 cot tach duoc duy tri & 40°C. Cac PFCs duoc ion
hoéa nho k¥ thuat ion hoa phun dién tich (ESI). Cac ion
duogc goi 1a ion so cép dugc dan vao buéng tach tr cuc
thir nhat (MS 1an 1) dé thuc hién qua trinh tich manh ion
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lan 1. Céc ion thir cip ra khoi budng tach tir cuc thir nhat
MS1 va di vao budng ion hoa thir 2 (CID). Tai day, cac
ion thir cdp dugc va cham véi khi Ar dé phéan thanh cac
ion vé6i s6 khbi nho hon (goi 1 ion thir cip hay ion con).
Céc ion thtr cAp nay dugc dan vao budng MS thir 2 va
phan tach manh. Qua budng MS2, cuong do tin hiéu cta
cac ion thir cép thu duoc sé duoc ghi nhan béi detector va
chuyén vao may tinh dé xir Iy va luu tri.

Kiém sodt chit lwong

Chung t6i tién hanh phan tich mu tring trong mdi mé
thi nghiém. Phan tich mau thém chuan cho mdi mé mau
bang cach thém 20 pl dung dich chuan 100 ppb vao 1 ml
mau méu ca di chimg. Hiéu suat thu hoi dat tir 70-121%.
Xac dinh gioi han phat hién cia phuong phap (MDL):
ldy nong d6 cao hon gidi han phat hién trén may (IDL)
10 14n, thém chuin vao nén mau mau va thuc hién qua
trinh phan tich giéng nhu trén. Gi6i han phat hién (LOD)
va giéi han dinh luong (LOQ) trong cidc mau phan tich
tuong ung la 0,03 ng/ml va 0,1 ng/ml.

Hinh 1. LAy miu mau ca tai phong thi nghlem
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Hinh 2. Sic dé chuan cac hgp chat PFCs.

19



s Khoa hoc Tu nhién

Két qua nghién ciiu
Ham lwgng cdc hop chit PFCs trong mdu mdu cd

Ham lugng cac hop chat PFCs trong mau ca thu thap tai
khu vure hd Tay va ho Yén S& duoc trinh bay chi tiét tai bang
1. Két qua cho thdy, su c6 mit cac hop chat PFCs trong tat
ca cdc miu mau clia 4 loai c4 (chép, me, tréi va 16 phi) & ca
hai khu vyc nghién ctru. Ham lugng PFCs trong mau ca dao
dong tir 4,58-28,61 ng/ml (trung binh 15,12 ng/ml) cho thay
kha nang tich lily cac hop chat PFCs trong mau, két qua nay
phan 4nh dang dac tinh tan t6t trong nudc ciia cac hop chat
PFCs. Trong c4, méau la chét dich 1ong bao gdm céc thanh
phan chinh 13 cac t& bao mau va huyét tvong voi khoang
90% la nudc, tao diéu kién cho cac hop chat PFCs dé dang
hap thu theo dudng tiéu hoa va di vao mau.

Bang 1. Ham lugng cac hgp chat PFCs trung binh trong
mau ca.

Chiéu Chiéu rong  Khdi lrgng Ham luwong
Loai ca Vi tri dai trung  trung binh  trung binh PFCs trung
binh (cm) (cm) (€3] binh (ng/ml)
Céchép HO Tay 38,67 9,83 884 6,34
Cachép Hb Yén S 42,67 15,83 1389,67 17,65
Camé  Hb Tay 47 13,33 1493 17,17
Came Ho Yén So 43,67 12,5 972,67 19,17
Ca troi H6 Tay 34,33 12 897,67 15,66
Ca troi HO Yén S6 29,67 8 346,33 21,04
Card phi Hb Tay 21,07 7,5 176,33 13,1
Cardphi Hb Yén S 23 8 218,67 10,86

Ham lugng PFCs trong mau c4 ¢ hd Yén So ¢ xu
hudéng cao hon ca ¢ ho Tay. Cu thé, tong ham lugng trung
binh céc hop chat PFCs trong méu ca 6 hd Yén So1a 17,18
ng/ml (6,98-23,20 ng/ml); & hd Tay 1a 13,07 ng/ml (4,58-
28,61 ng/ml). Diéu nay dwoc giai thich 1a do hd Yén So
chira nu6c thai cia thanh phd Ha Noi tir cac con song To
Lich, Kim Nguu, song Sét va song Lir; con hd Tay chi chira
nudc thai sinh hoat cua khu vye dan cu sinh séng ven hd va
nudc mua chdy tran tir khu vue xung quanh.

Két qua nghién ctru cho thay, ham lugng cac hop chat
peflo hoa trong cac loai ca c6 kich thude va trong lugng
16n (mé, troi, chép) co xu hudng cao hon so véi cac loai ca
¢6 kich thude va trong lugng bé hon (rd phi) (hinh 3). Cu
thé, ham luong trung binh ctia cac hop chat PFCs trong mau
ca troi la 18,35 ng/ml, ca me 1a 18,17 ng/ml, ca chép 1a 12
ng/ml va ca ro phi la 11,8 ng/ml. Pidu nay co thé do sy tich
lity cac hop chat PFCs chi yéu qua chudi thire an. Céc loai
ca chép, me, troi va ro phi dugc nghién ciru déu 1a nhiing
dong vat an tap. Thitc an cua chiing chu yéu la tao, soi, cac
loai dong thuc vét pht du, mun b hitu co, du tring cta cac
loai c¢on trung, dong vat séng O nudc, co, béo va ca phan
hiru co. Mot s6 két qua trong nhitng béo cao trudc ddy ciing
cho thdy ham luong cac hop chat PFCs trong nudc mit va
trAm tich tai hai khu vie nay [10]. Vi thé, ching toi cho rang
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viéc phoi nhiém céc hop chat PFCs dén ca chu yéu qua con
duong an udng va tich lity theo chudi thirc an, nhitng loai ca
¢6 trong lugng 16n can khéi lwong thire dn nhiéu hon va an
& mdi trudng cd PFCs cao dan dén kha nang tich lily PFCs
trong ca cang cao.

WHG YenS6 mHO Ty

PFCs {ng/ml)
ro
o

Chép Me Troi R0 phi

Hinh 3. Tdng ham lugng trung binh cac hgp chat PFCs
trong méau ca 6 ho Yén S& va ho Tay.

Doi chiéu voi mot s6 bao cao trude ddy thdy ring, tong
ham lugng cac hop chat PFCs trong miu méau c4 cao hon
trong mau nudc tai cung khu vie nghién ciu. Tong ham
lugng cac hop chat PFCs trong mau nudc quan tric vao
thang 8/2015 tai hd Yén So dao dong tr 10,03-11,05 ng/l
(trung binh 10,42 ng/1), ho T4y dao dong tir 8,38- 11,25 ng/l
(trung binh 9,45 ng/l) [10]. Trong khi do, tong ham lugng
cac hop chét PFCs trung binh trong méau cé tai hd Yén S va
ho Téy tuong tmg 1a 17,18 ng/ml va 13,07 ng/ml. Nhu vay,
ham lugng céc hop chat PFCs trong mau mau ca cao hon
mau nude mat tai khu vuc sinh séng cua cac loai ca nay tu
1380 dén 1650 lan. Két qua nay mot lan nita khang dinh kha
ning tich lity sinh hoc ctia cac hop chit PFCs trong céc loai
cé sinh song tai khu vuc nay 1a rat cao.

Sw phin bé PFCs trong mdu cd

Két qua nghién ciru chi ra ring, cac hop chat PFCs phd
bién trong mau c4 tai ho Tay va hd Yén S6 chu yéu 1a PEDA
(trung binh 24,57%), PFUdJA (trung binh 20,21%), PFOS
(trung binh 18,54%), PFDoA (trung binh 13,13%), PFTrDA
(trung binh 8,09%), PFTeDA (trung binh 6,97%) (hinh 4 va
5). Trong d6, ham luong cac hop chit PFDA, PFUdA va
PFOS chiém ty 1¢ cao va c6 mit trong hau hét cac miu mau
cla cac loai ca. Pidu nay dugc giai thich 1a cac hop chat
PFDA, PFUdA va PFOS duoc dung pho bién trong cac san
phém tiéu dung nhu bot chéng chay, cac chat boi tron, chit
két dinh, son va chat danh bong, sau khi phat thai vao moi
truong chung c6 kha nang tich lity sinh hoc va chiém ty 1¢
cao hon so voi cac hop chat PFCs khac.
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Hinh 4. Sy phan bd cac hgp chat PFCs trong mau ca tai
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Hinh 5. Sy phan bé cac hgp chat PFCs trong mau ca tai
hd Yén Sé.

Pay 1a cong trinh nghién ctru dau tién thyc hién khao
sat cac hop chat PFCs trong mau ca tai khu vue hd Yeén
S& va hd Tay thude thanh phd Ha Noi. Két qua nghién ciru
cho thdy su c6 mit cac hop chat PECs trong tit ca cac mau
mau cua 4 loai ca chép, mé, tr6i va ré phi ¢ ca hai khu vuc
nghién ctru. Trong d6, ham luong PFCs trong méau ¢4 & hd
Yén S¢ cao hon hd Ty do hd Yén S6 14 noi chtra nude thai
ctia toan thanh phd Ha Noi, trong khi hd Tay chi chira nudc
thai ciia khu vie xung quanh. Cac hop chat PFCs trong méau
cua cac loai ca co kich thudc va trong lugng 16n hon cé xu
huéng cao hon so véi cac loai ca c6 kich thude va trong
lugng bé hon.

Két qua nghién ciru cho thdy ham lugng cac hop chat
PFCs trong mau mau ca cao hon mau nuéc mat duogc thu
thap tai cung khu vuc 1a méi truong sinh sdng cua cac loai
ca nay nhiéu 1an. Piéu nay cho thay kha ning tich liiy sinh
hoc cao clia cac hop chat PFCs trong céc loai ca ¢ ho Tay
va ho Yén So. PFCs ¢ nhiéu trong ca chu yéu 1a PFDA,
PFUdA, PFOS, PFDoA, PFTrDA va PFTeDA. Hién nay,
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cac loai ca & day dang duoc nudi va danh bat thuong xuyén
dé cung cép cho nguoi dan khu vuc Ha Noi sir dung lam
thuc pham trong bita an hang ngay. Vi vdy, viéc tién hanh
cac nghién ctru tiép theo vé danh gia ham lugng PFCs trong
cac mo thit va co quan khac cuia ca cling nhu danh gia rti ro
cta sy phoi nhiém dbi voi cac hop chat PFCs va anh huong
ctia n6 dén sirc khoe dan cu khu vyc thi d6 14 rat can thiét,
day cling la mdt trong nhling dinh hudng nghién ctu cua
chung t6i trong thoi gian toi.
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Anh hwong cua 2,4D va kiéu cat 10'p mong té bao
dén st hinh thanh va phat trién mo seo O cay gac
(Momordica cochinchinensis (Lour.) Spreng)

Tran Nguyén Chit, Bui Minh Tri, Pham Ptrc Toan"
Vién Nghién ciru Cong nghé Sinh hoc va Moi truong
Truong Pai hoc Néng Lam Tp Ho Chi Minh
Ngay nhan bai 12/1/2017; ngay chuyén phan bién 16/1/2017; ngay nhan phan bién 15/2/2017; ngay chép nhan dang 24/2/2017
Tom tat:

Gic co tén khoa hoc 1a Momordica cochinchinensis (Lour) Spreng., (2n=28), thudc ho bau bi (Cucurbitaceae),
co nguon goc & cac nwoc Dong Nam A va An bo. Gic dugc dung nhu thuc pham Va dwoc liéu ¢ Viét Nam ciing
nhw cic nuée Pong Nam A. Trong diu gac ¢6 chira nhiéu chéat nhw B-carotene, tién vitamin A, lycopene va cac
acid béo khﬁng bao hoa. Muc dich ctiia nghién ciru nay la khao sat sw anh hu’(’rng cia 2,4D va k¥ thuat nuéi
ciy 16p méng te bao (TCL) dén sy hinh thanh mé seo ciia cAy gic trong nudi ciy in vitro. Két qua cho thiy sau
21 ngay nudi ciy, tit ca cic kiéu cit 16p méng déu hinh thanh mé seo. Tuy nhién ¢ kiéu cat ngang két hop voi
nong d¢ 2,4D & mirc 1,5 mg/l c6 khi niing hinh thanh, phat trlen va cho chit hrgng mo seo tot nhat. Két qua thu
dwoc s€ 1a nhirng thong tin hiru ich giip cho cong tac nhin glong va cai tién giong gac dat hiéu qua tot trong

twong lai.

Tir khoa: Gd'c, in vitro, momordica, mé seo, lop mong té bao (TCL).

Chi s6 phén logi: 1.6

Dét van de

Gac c6 tén khoa hoc 1a Momordica cochinchinensis
(Lour)Spreng (2n=28), thudc ho bau bi (Cucurbltaceae)
¢6 ngudn gbc & cac nudc Pong Nam A va An Po. Gic
duoc dung nhu thyuc pham va duogc liéu ¢ Viét Nam ciling
nhu cac nudc Pong Nam A. Géc 1a cdy c6 ham luong
dau va céc acid béo rat tot cho suc khoe [1]. Ham lugng
B-carotene, lycopene trong qua gac rit cao va co hoat
chét sinh hoc vuot troi so v6i nhiéu loai thuc pham khac
nho sy hién dién cia mot s0 acid béo chi ¢6 trong thanh
phan cua qua géc [2]. Tuy nhlen gac la loai cay don tinh,
c6 cay duc va cy cai riéng, trong bang hat sau mot thoi
gian moéi xac dinh dugce cay dyc hay cay cai, cay duc
thi khong cho qua nén s& lam ton thoi gian va chi phi
néu tao gidng bang con dudng hiru tinh [3]. Chinh vi vay
nghién ctru nhan gidng bang con dm‘mg vo tinh co mot
tiém nang rat 1on. Cac ky thuat nudi cay trong nudi cay
mo té bao thuc vat luén duge phét trién nham mang lai
hleu qua t6i wu trong nghlen clru va san xuat. Lép moéng
té bao c6 dugc cac wu diém 1a phan ing nhanh véi mébi
truong, biét hoa nhanh va tai sinh cay dong nhét. Nhiéu
nghién ciru st dung 16p mong té bao da duoc thuc hién
trén nhiéu loai thuc vat khac nhau, dic biét 1a giéng cay
trong kho tai sinh khi nudi cdy in vitro nhu cac loai cay

"Tac gia lién hé: Email: phamductoan@hcmuaf.edu.vn
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ngil cdc, cay than gb [4]. Muc dich ctia nghién ciru nay 1a
khao sat anh huong cua su két hop kiéu cét 16p mong té
bao va néng dd 2,4D trong qua trinh hinh thanh mo seo.
Qua d6, xac dinh kiéu 16p méng té bao va ndng do 2.4D
pht hop cho sur hinh thanh md s¢o ¢6 kich thudc va chét
luong t6t nhat cho cong tac nhan gidng ciing nhu san xuat
sinh khéi tir mo seo cua cay gac phuc vu cho cong tac cai
tién va nhan gidng.

Vat liéu va phuong phap nghién ciiu
Nguén méu va cdach thive cit I6p méng

Poan than ciy gic in vitro dugc cit thanh cac 14t mong
kiéu cit ngang va cit doc. Cac mau cit ngang c6 dudng
kinh khoang 3-5 mm va day khoang 0,5-1 mm, cic mau
cat doc c6 chiéu dai khoang 3-5 mm va day 0,5-1 mm.

MGi trwong va diéu kign nudi cdy

Moi truong dung trong cac thi nghiém tao mo se¢o la
mai trudng MS [5] duoc bd sung 30 g/l dudng sucrose va
8 g/l agar, 2,4D vdi cac néng do lan luot 14 0,5; 1,0; 1,5;
2,0 mg/l. Méi truong duge diéu chinh vé pH 5,8 16i hap
khtr tring trong 20 phit ¢ nhiét d6 121°C, ap suit 1 atm
va bao quan dé & nhiét d6 phong 3 ngay trudc khi cdy.

Mau céy tao seo dugc dit trong dia petri co chira 20 ml
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Influence of 2.4D and thin cell layer types
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Abstract:

Gac (Momordica cochinchinensis (Lour.) Spreng.,
(2n=28), belongs to the Cucurbitaceae. It originates
from India and Southeast Asia. Gac has been used for
food and pharmaceutical purposes in Vietnam as well
as other countries in Southeast Asia. Gac oil contains
high amounts of $-carotene, vitamin A, lycopene, and
unsaturated fatty acids. The purpose of this study was
to observe the influence of 2.4D and thin cell layer
types on callus formation in the Gac in vitro culture.
The results showed that all of the samples had formed
calluses after 21 days of culture. However, the results
indicated that the best callus formation, development,
and structure obtained when the transverse thin cell
layer (tTCL) of Gac was treated with 1.5 mg/l of 2.4D.
This result could be useful for the propagation of Gac
and improverment of Gac varieties in future.

Keywords: Callus, Gac, in vitro, momordica, thin cell
layer (TCL).

Classification number: 1.6

mdi truong. Thi nghiém hai yéu t6 1a kiéu cit 16p mong té
bao (cét doc va cit ngang) va néng d6 2,4D (0,5; 1; 1,5;
2 mg/l), duoc b6 tri hoan toan ngﬁu nhién véi 3 1an lap
1a1 moi nghlem thuc 3 dia petri, moi dia petri chua 5 mau
cdy. Téng sb mau cy trong thi nghiém 1a 360 miu. Céc
thi nghiém dugc dat trong phong tang truong ¢ nhiét do
6n dinh 25+2°C, 46 am twong ddi 70+£10%. Cac nghiém
thirc dugc nuodi trong diéu kién t6i hoan toan dé tao seo.
Céc s6 liéu dugce tong hop, xir 1y va phén tich bang phan
mém Microsoft Excel 2007 va SAS 9.1.

Chéat diéu hoa sinh truéng thudc nhom auxin thuong
can thiét cho viéc tao mo seo tir miu cdy. Viée st dung
auxin c6 kha nang thay d6i co ban chuwong trinh di truyén
sinh 1y hoc san ¢ clia toan bd mo thuc vat. Cac té bao
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phan mg véi auxin va quay lai giai doan biét hoa va bat
dau phan chia. Auxin thuong dugc dung nhiéu nhat cho
bét dau hinh thanh mé seo 1a 2,4D. Céc thi nghiém tao
mo seo cua cy 14 rong thuong dung 2,4D & ndng do tir
5-15 uM [6]. Hinh thirc, kich thudc, thoi ky va loai mau
ciy duoc chon ciing c6 anh hu(mg rat 16n t6i viéc thanh
cong cua cd qua trinh nuoi cay. Thong thuong s€ c6 mot
leh thudc miu tdi wu cho viéc nudi cdy mo thuc vat,
mau qua nho s& khong sdng sot tot trong nudi cdy, trong
khi mau quéa 16n s& kho trong thao tac va dé bi nhiém
khuén.

Anh hwong ciia nong dp 2,4D va kiéu cdt lit mong
dén ty 1¢ hinh thanh va dwong kinh mé seo tir [6p mong
té bao cuia cdy gdc in vitro

Céc mb khéc nhau trén cting mot cay c6 thé & mirc do
biéu hién thong tin di truyén khac nhau. Cac mé nay c6
thé cho cac mo seo phat trién khac nhau véi kha nang tai
sinh chdi, & hay céy hoan chinh rat khac nhau. Két qua
thi nghiém cho thiy cac nghiém thirc deu dat ty 1€ hinh
thanh mo seo 100% sau 21 ngay nudi ciy. Két qua nay
phu hop vé6i két qua khi tién hanh thi nghiém trén mau
dbt than cay gac kich thude tir 0,5-1 cm & mirc ndng do
2,4D 1a 2 mg/l [7]. M0 seo hinh thanh da duoc danh gia
bang nhiéu chi tiéu dé xac dinh dwoc kiéu lat mong va
ndng d6 2,4D phu hop. Két qua trinh bay ¢ bang 1 cho
thdy, xét vé yéu td kiéu lat mong thi kiéu cit doc cho
duong kinh mo seo 16n nhat, xét vé yéu t6 nong do thi
nong d6 2,4D & mic 1,5 mg/l cho dwdng kinh 16n nhét.
Xét vé mit théng ké co 4 nghiém thirc cho duong kinh
mo seo 16n nhét 1a TIA3, T2A2, T2A3, T2A4.

Bang 1. Anh hudng ciia ndng do 2,4D va kiéu cit lat méng
dén duong kinh mo seo sau 21 ngay nudi cay.

PbVT: cm
. Nong d6 2,4D (mg/l) Trung binh
Kicu cit theo kiéu cft
TCL Al A2 A3 A4 16p méng
(0,5 mg) (L0 mg) (L5 mg) (2 mg)
Tl (cflt ngang) 0,80bc 0,75¢ 1,06a 0,90b 0,88B
T2 (cz'it doc) 0,77bc 1,07a 1,17a 1,12a 1,03A
Trung binh
theo 0,79D 0,91C 1,12A 1,01B
nong o 2,4D
F44,18%%  F:3518% F :10,28**  CV (%): 598

Cac chii theo sau khac nhau thi c6 su khac biét co y nghia
vé mit thong ke.
**: khac biét c6 y nghia § miic P < 0,01.
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O kiéu lat mong cat ngang, mic 2,4D 1,5 mg/l tao
dugc duong kinh mé seo 16n nhat, ké dén 1a & muc 2,4D
2,0 mg/l, 0,5 mg/l va 1 mg/l. Twong tu, & kiéu lat mong
cit doc, muc 2,4D 1,5 mg/l cho duong kinh moé seo 16n
nhét, tiép dén 1a & cac mirc 2,0 mg/l, 1 mg/l va cudi ciing
1a mirc 2,4D 0,5 mg/l. O ca 2 kiéu cit, két qua cho thy
duong kinh mo6 seo nhd nhét & muc 2,4D 0,5 mg/l va 1
mg/l, ting cao nhat & mirc 2,4D 1,5 mg/l va bat dau giam
o muc 2,4D 2 mg/l, c6 thé do n6ng d6 2,4D cao bit dau
{rc ché kha ning ting dudng kinh ciia mé seo 16p mong té
bao cua ciy gic. Qua két qua co thé nhan dinh ring ndng
d6 2,4D 1,5 mg/l & ca 2 kiéu cat déu cho dudng kinh mo
seo tao thanh 16n nhat trong thi nghiém.

Anh hwong cua nong do 2,4D va kiéu cat lat mong
dén hinh thdi va mau sdac mé seo lop mong té bao ciia
cdy gdc in vitro

Mo seo hinh thanh phai dam bao kha nang tai sinh
chdi cao, vi vay cac chi tiéu chét lugng mo seo vé hinh
thai, mau sic va khéi luong 1 rat can thiét dé danh gia va
chon loai mo seo cho thi nghi€ém phat sinh chdi. M6 seo
¢6 hinh thai va mau sic bén ngoai thanh khéi, cimg, chac,
mau vang xanh c6 kha ning tai sinh chdi tét hon mé seo
10 rac, x6p, mém, dé v&, mau tring sita (hinh 1).

Tl: 2,4D 0,5 mg/l T1:2,4D 1 mg/l

Béng 2. Anh huang cla nong dd 2,4D va kiéu cit lat mong
dén hinh thai va mau sic mo seo sau 21 ngay nudi cay.

Kiéu cit  Nong d9 2,4D . L.
Hinh thai va mau sac
TCL (mg/l)
Thanh khéi, cliing, chéc, mau
Al (0,5 mg) .
vang nhat
Thanh khéi, cung, chéc, mau
T1 A2 (1,0 mg) .
. vang xanh
(cét ngang) . fo e SR
Thanh khoi, cing, chac, mau
A3 (1,5 mg) .
vang xanh
A4 (2,0 mg) Xép, mém, d& v&, mau tréng stra
Thanh khéi, cliing, chéc, mau
Al (0,5 mg) .
- vang nhat
. A2 (1,0 mg) X6p, mém, d& v&, mau tring sita
(cat doc) R S D
A3 (1,5 mg) Xop, mém, dé v, mau trang sira
A4(2,0mg)  Xbp, mém, d& v&, mau tring sira

O cac nghiém thirc kiéu 1at mong cit doc, T2A2 (cét
doc, 2,4D 1,0 mg/l), T2A3 (cét doc, 2,4D 1,5 mg/l),
T2A4 (cat doc, 2,4D 2 ,0 mg/l) déu cho chat lugng mé seo
khong tét, mo seo x6p, mém, dé vd. Tuy nhién, nghlem
thue T2A1 (cat doc, 2,4D 0,5 mg/l) cho mo seo co chét
lugng tét, mo seo thanh khéi, cung, chic c6 mau vang
nhat. Két qua nay cho thdy, & kiéu cit doc mé seo hinh

T1:2,4D 1,5 mg/| T1:2,4D 2 mg/l

T2:2,4D 0,5 mg/l

T2:2,4D 1 mg/l

T2:2,4D 1,5 mg/l T2:2,4D 2 mg/l

Hinh 1. M seo hinh thanh tir t& bao I6p méng cit ngang (T1) va cit doc (T2) & thoi diém 21 ngay sau nudi cay.
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thanh c6 chét luong tét & nghiém thirc T2A1 ¢6 ndng d6
2,4D thép nht 0,5 mg/l, ¢ cic nghiém thirc T2A2, T2A3,

T2A4 c6 nong do 2,4D cao hon (1,0 mg/l 1,5 mg/l 2,0
mg/l) déu cho chat luong mé seo kem dleu nay thé hién
ndng do 2,4D cao tic dong 1én cac mau cit doc lam cho
mo seo chit luong kém va it c6 kha “nang tai sinh choi.

O cac nghiém thuc kiéu lat mong cit ngang T1A4 (cat
ngang, 2,4D 2,0 mg/l) cho chat lugng mé seo khong tot,

md seo xOp, mém, dé v&; nghiém thirc TIAl (cit ngang,
2,4D 0,5 mg/1) cho md seo co hinh thai gidng v6i nghiém
thirc T2A1 (cét doc, 2,4D 0,5 mg/l) cho mé s¢o thanh
khéi, ctng, chic, mau vang nhat; 2 nghiem thirc T1A2
(cit ngang, 2,4D 1,0 mg/l) va T1A3 (cat ngang, 2,4D 1,5
mg/l) cho mo seo ¢ chat luong t6t nhat trong thi ng-
hiém nay, mé s¢o thanh khéi, cung, chéc, c6 mau vang
xanh. Két qua & kiéu cit ngang, md seo hinh thanh c6
chit lugng t6t & nghiém thirc T1A2, T1A3 va chit lugng
rat kém & mirc nf)ng d62,4D 2, 0 mg/l. Két qua cting ghi
nhan & ca 2 kiéu cit ngang va cit doc cho thay, nong do
2,4D c6 twong quan ty 1¢ voi chat lugng mé seo, nong do
2,4}D cang cao lam cho md s¢o hinh thanh c6 chét luong
thap.

Anh hwéng ciia nong dp 2,4D va kiéu cdt lit méng
dén khoi lwong twoi, khoi liwong khé va ty 1¢ chat khé
clia mé seo tir I6p méng té bao ciy gic in vitro sau 21
ngay nuéi cdy

Ngoai chi tiéu duong kinh, hinh thai va mau sic cua
mo seo dd duogc trinh bay, chi tiéu khdi lugng twoi, khdi
luong kho va phan tram ty 18 chat kho ciing duoc khao sat
nham danh gi4 chat lugng mo seo. Aghaei va cs (2013)
[8] da nghién ctru trén loai Pistacia atlantica chi ra rang,
ndng do cling nhu su két hop cua cac chét diéu hoa sinh
truong thuc vat khac nhau anh huong dén kha ning hinh
thanh, khéi luong tuoi va khéi lwong khd ciia mé seo.
Tuong tu, Tran Thanh Van va cs (1974) [9] da chi ra su
khac biét vé dang mau nudi cdy, ty 1é chat diéu hoa sinh
truong ciing anh huong téi sy hinh thanh choi trén cay
thudc 14 trong nudi cdy in vitro.

12683 L1602

10485 L0830 10636 o4y L0709

0,2067

Khdi legng, tuvi (g)
=1

TiAL TiA TIA3 TiAd T2AL T2A2 T2A3 T2A4

Nghiém thire

Hinh 2. Anh huong cua nong dd 2,4D va kiéu cit lat _mong
dén khai lugng tudi clia mo seo sau 21 ngay nudi cay.
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Khdi Iuong twoi moé seo & cac nghiém thirc co6 su
bién dong, cac nghiém thirc co chi s6 cao nhat 1an luot 1a
T2A3 (cit doc, 2,4D 1,5 mg/l), T2A4 (cét doc, 2,4D 2,0
mg/l), T1A3 (cét ngang, 2,4D 1,5 mg/l), T2A2 (cét doc,
2,4D 1,0 mg/1) (hinh 2). Cac nghiém thirc nay twong tng
v6i 4 nghiém thirc c6 dudng kinh mé seo 16n nhat va 2
nghiém thirc c¢6 khéi luong tuoi thip nhat 1a TIA1 (cét
ngang, 2,4D 0,5 mg/l), T2A1 (cit doc, 2,4D 0,5 mg/l),
cling dong thoi 13 2 nghiém thirc ¢ dudng kinh thip
(bang 1). Két qua thé hién khdi lwong tuoi va dudng kinh
mo se¢o ty 1€ thuan voi nhau.

0.10

002

008

004

002

Khii lwyng khi ()

0,00

TIAL TIA TIA3 TIAM  TIAl

nA DA DA
Nehiém thirc

Hinh 3. Anh huéng ctia nong do 2,4D va kiéu cit lat méng

dén khoi lugng kho cta mo seo sau 21 ngay nudi cay.

Két qua cho thay, nghiém thirc c6 khdi lugng kho theo
thir tu tir cao toi thap 1a T2A2 (cit doc, 2,4D 1,0 mg/l)
voi 0,0849 g, T2A3 (c:flt doc, 2,4D 1,5 mg/l) v6i 0,814 g,
T1A3 (cit ngang, 2,4D 1,5 mg/l) véi 0,765 g, T2A1 (cat
doc, 2,4D 0,5 mg/1), nghiém thirc thap nhat 1a T1A1 (cit
ngang, 2,4D 0,5 mg/l), T1A2 (cét ngang, 2,4D 1,0 mg/1)
va T2A4 (cat doc, 2,4D 2,0 mg/l), T1A4 (cét ngang, 2,4D
2,0 mg/l) (hinh 3). Khéi luong khé cua cac nghiém thirc
& nong d6 2,4D cao nhat (2,0 mg/l) & ca 2 kiéu cit déu
cho khdi lugng kho nho, trong khi néng d62,4D 1,5 mg/l
& ca 2 kiéu cit lai cho khéi lugng kho 16n nhét, nhi. Khéi
lugng kho tang dan tur nf”)ng do 2,4D 0,5 mg/l dén 1,5
mg/l, sau d6 giam & muc 2,0 mg/l, diéu nay co thé khdi
luong chit kho ting giam theo duong kinh va khéi luong
tuoi.

Két qua thé hién ty 1¢ chat kho ciia cac 16p mong cat
ngang va cat doc khong co sy khac biét vé théng ké,
tuong tu ciing khong co sy khac biét vé théng ké giira
cac mirc ndng do 2,4D (bang 3). Nhung cac nghiém thirc
¢6 tuong tac voi nhau va khac biét c6 y nghia & mic P <
0,05. O chi tiéu nay, nghiém thac 16p mong cit doc, 2,4D
1,0 mg/l co ty 1& chat kho & cao nhat (7,93%), nghiém
thirc 16p mong cit doc, 2,4D 2,0 mg/l c6 ty 1€ chét kho
thip nhit (5,96%), cac nghiém thirc con lai khong c6
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Bang 3. Anh huéng ctia nong d 2,4D va kiéu cit lat méng
dén ty Ié chat kho md seo sau 21 ngay nudi cay.

bVT: %
Nong df 2,4D (mg/l)
Kiéu it TCL (Yeu'to B) Trung binh
(YeutoA) Al A2 A3 A A
05mg) (L,0mg) (L5mg (2mg)
Tl (cét ngang) 6,66ab 6,37ab 7,07ab 6,54ab 6,66
T2 (bt doc) 713 793  643b 5.96b 6,86
Trung binh B 6,9 7,15 6,75 6,25

Fo050% Fi185 F348% CV (%) 1007

Cac chii theo sau khac nhau thi c6 su khac biét c6 y nghia
vé mat thong ke.

ns: khong khac biét vé mat thong ke.

*: khéac biét c6 y nghia & mac P < 0,05.

khac biét vé mat thong ké. Piéu nay cho thiy nong do
2,4D cang cao, té bao phan chia tao s¢o cang nhanh va
manh, lam cho cac thanh phﬁn co ban cua té bao trong mo
seo khong thé tong hgp hoan chinh, anh huong t6i ty 18
chat kho trong mo sco.

Tir két qua thu duoc thé hién qua duong kinh, hinh
thai, mau sic, khdi luong tuoi, khdi lwong kho va ty 18
chat khé mé seo 16p mong té bao ciy gic bang k¥ thuat
16p mong té bao co thé thay dugc cic nghiém thirc &
mirc nong d6 2,4D 1,5 mg/l ¢6 chi sb vé kich thude, khdi
lwong cao nhat. V& hinh thai va chat lwong mo se¢o thi &
kiéu cit ngang t6t hon cit doc, & nhitng nghiém thirc cat
ngang tao ra md seo c6 mau vang xanh, chic, c6 khoi
luong chat kho cao. Vi vay, kiéu cét 1at mong cit ngang

TAP CHI
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véi ndng do 2,4D 1,5 mg/l 1a phu hop nhét trong cac
nghiém thirc tao mo seo tur 1at mong té bao cay gac.
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Phan tich cac quy trinh danh gia nguy co’ xam hai
cua sinh vat ngoai lai trén the gi¢i va dé xuat ap dung ¢ Viét Nam
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Cuc Bdo ton da dang sinh hoc, T (511g cuc Moi truong
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Tém tiit:

N ghien ciru nay tip trung vao viéc phan tich cAc quy trinh danh gia nguy co ddi véi sinh vat ngoai lai ciia mgt
i) quoc gia thugc lién minh chau Au (EU), Hoa Ky Canada - Mex1c0 va Uc - NewZealand. Kinh nghiém cua
cac quoc gia trén thé g101 dlro’c duc rit, tong két trong bai bao nay gom Do hoan thién va pham vi ap dung
ciia quy trinh, cic yéu cau vé mit dir liéu, phwong phap chim diém, sw khong chic chin, sw than thién hay dé
sir dung va céc tiéu chi danh gia tic dong ciia cac quy trinh. Cac kinh nghiém nay sé dwoc dé xuat dé ap dung

cho Viét Nam.
Tir khoa: Quy trinh danh gid, sinh vdt ngoai lai.
Chi 56 phén logi: 1.10

Analysis of the world’s risk assessment
protocols for alien species
and recommendations for Vietnam
Trong Anh Tuan Tran", Thi Kieu Anh Ta

Biodiversity Conservation Agency, Vietnam Enviroment Administration
Received 23 January 2017; accepted 6 March 2017
Abstract:

This study focuses on analyzing the existing risk
assessment protocols on alien (exotic or non-native)
species in somes of European countries, USA -
Canada - Mexico, and Australia - NewZealand.
Experiences from these countries will be summarized
in this paper, including scope and completeness of
each protocol, data requirements, scoring method,
uncertainty, user-friendliness, and criteria and
catergories for impact assessment. These criteria play
a key role to help imply the feasibility of a protocol on
risk assessment of alien species, and are also the basis
for making recommendations to apply it in Vietnam.

Keywords: Alien species, assessment protocols.

Classification number: 1.10
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Datvan de

Céc loai ngoai lai c6 thé giy anh hudng téi sirc khoe
sinh thai, kinh té hodc con nguoi, dac biét 1a trong truong
hop khi ching trg thanh loai xam 14n. Quan 1y cac loai
ngoai lai xam hai rat kho khian do mot vai Iy do. Trudc
hét, rit kho dé du doan loai du nhap (nhap noi) cé thé
thiét 1ap quan thé va lan rong, con duong du nhap nao can
duoc ngan chan. Thir hai, tic dong cua cac loai ngoai lai
¢6 kha nang xam lan khong phai luon duoc biét dén va
thay dbi tuy thudc vao cac hé sinh thai va khu vuc khac
nhau. Do d6, cac bién phap can thyc hién kho duoc xéc
dinh. Cudi cing, cac bién phap kiém soét va diét trir ddi
v6i cac loai xam lan 1a tén kém va khong thé ngan chin
cac loai méi xam nhap vao. Diéu nay giai thich sy can
thiét phai co cac danh gia nguy co hoan thién dé sang loc
cac loai du nhap va cac loai c6 tiém ning du nhap dé du
doan kha nang xam lan ciia cac loai.

O Viét Nam, ndi dung quan ly sinh vat ngoai lai noi
chung va sinh vét ngoai lai xam hai néi riéng méi duoc
quan tdm cho nén cac cong cu cho vi¢c danh gia, phan
tich nguy co d6i v6i loai ngoai lai xAm hai chua du(yc
phat trién va ap dung. Hién nay trén thé gigi, nhiéu qubc
gia da xdy dung cac quy trinh vé& danh gla nguy co ciing
nhu céc tiéu chi danh gia nguy co cu thé nham sang loc
cac loai ngoai lai trude khi dugc du nhap vao, cling nhu
xéac dinh cac bién phap nham kiém soat hiéu qua cac loai
ngoai lai xdm hai. Do d6, nghién ctru s€ tap trung phan
tich cac quy. trinh danh gia nguy co cua sinh vat ngoai lai
& mot s6 qudc gia. Trén co s¢ d6, nghién ctru co nhitng dé
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xuat dé ap dung trong diéu kién & Viét Nam.
Doi twong va phucng phap nghién ciu

Poi twong ciia nghién ciru 1a quy trinh phan tich/danh
gid rui ro ciia mot s0 quoc gia trén thé gi6i bao gom Bi,
Vuong quoc Anh, DPtc - Ao, Ailen, Thuy Si, Uc - New
Zealand, Hoa Ky - Mexico - Canada.

Thu thdp dir liéu: Cac dit liéu vé cac quy trinh danh
gia nguy co thu duogc tir tap hop thong tin trén internet.

Danh gia cdc quy trinh phan tich nguy co: Cac quy
trinh phan tich nguy co s€ duoc danh gia tap trung vao
pham vi va sy hoan thién ctia mdi quy trinh, yéu cau vé
mat dit lidu, phuong phap chdm diém, sy khong chéc
chédn va sy than thién khi str dung.

Phan tich tiéu chi danh gia tac dong: Khi phan tich
cac quy trinh, luu y dic biét dén danh gia va dinh nghia
cac tac dong thuc su (tac déng sinh thai) do du nhap céc
loai ngoai lai. Tt ca cac phan cua quy trinh lién quan dén
danh gia tac dong duoc kiém tra, tong két va phan tich
khong chi trong pham vi cia danh gia tac dong ma ca
dinh nghia va mo ta tac dong.

Keét qua va bhan luan
Pham vi va sw hoan thién

Cac quy trinh phan tich, danh gia nguy co rat khac
nhau vé pham vi va sy hoan thién (bang 1). Hau het cac
quy trinh déu quy dinh chung va c6 thé ap dung cho tit ca
cac nhom phan loai va cac kiéu hé sinh thai, trir quy trinh
ctia Thuy S¥ (chi ap dung cho thuc vat), Uc (chi cho dong
vat ¢6 xuong) va cia 3 qudc gia Bic My (chi cho loai
thity sinh) [1-3]. Do mirc d chi tiét ciia cac cau hoi lién
quan dén nhém phén loai (taxon) nén quy trinh ciia Uc
1a vi du dién hinh cta quy trinh dic biét cho nhém phan
loai. Hai quy trinh khac ¢6 pham vi rong hon va cé thé
ap dung cho viéc danh gia nguy co véi tit ca cac nhom
phén loai khac. Chi c6 mot vai quy trinh tap trung vao
danh gia nguy co trong toan bd vong doi cua loai ngoai
lai. T4t ca cac quy trinh it nhidu déu bao gdm cac hop
phan giéng nhau trong danh gia nguy co (vi du du nhap,
thiét 1ap, lan rong, tic dong va quan ly). Tuy nhién, giai
doan danh gia nguy co du nhap thuong it dugc mo ta chi
tiét so voi cac budc danh gia khac, hodc tham chi khong
c6 trong quy trinh ciia Thuy Sy. Phu thudc vao pham vi
clia tic dong, c6 thé phan thanh cac quy trinh chi danh
gia tac dong sinh thai va quy trinh danh gia tac dong tong
thé (bao gdm sinh thai, kinh té, xd hoi va strc khoe con
nguoi). Noi dung vé sur an toan dugc thé hién ¢ 5 trong s6
7 quy trinh (trir quy trinh ctia Prc - Ao va Ailen) nhung
céc tiéu chi danh gid rai ro & cdc hang muc nay rat khac
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nhau & cac qubc gia. Chiing c6 thé 1a cac ton hai dén tai
san, cong trinh xay du’ng hoic tac hai dén con nguoi hodc
khong c6 tiéu chi cy thé nao.

Bang 1. Pham vi va su hoan thién ctia cac quy trinh phan
tich nguy co.

Pham vi v sy hoan thi¢n Bi Dic/Ao Anh  Ailen Thuy Si g:g . Can?‘;‘: ’;Iye’xim
Chung:
Nhom phan loai ++ ++ ++ ++ +
Kiéu hé sinh thai ++ ++ ++ ++ ++ ++
Vong doi - - T+ " _ _ +
T R
Du nhdp + ++ 4+ R 4 4
Thiét lap + + ++ ++ + + +
Lan rong + + LEL ++ + + +
Tac dong + + + + + + 45
Quan ly + + ++ + o +
ggi;:logi danh gia tac dong s 5 5 a 5 5 5
Da dang sinh hoc ++ ++ + + + ++ +
Chikc nang hé sinh thai ++ ++ + + + 5 —+
Kinh té s - + + + + +
Stire khoe con nguoi ++ o 4 + + + +
Sur an toan + S + o + ++ +

Ghi chi: -, £, +, ++: Khong co, chi tiét mot phan, kha chi
tiét, rat chi tiét.

Yéu cdu vé mt div liéu

Nén tang khoa hoc cho quy trinh danh gia nguy co
dugc chia thanh 3 murc: 1) Dé cap dén cac kién thirc minh
chimg cho su lan rong ctia loai va dit liéu phan bd khong
gian cua loi, 2) Yéu cau trich dan ngudn dir lidu, va 3)
Yéu cau dir liéu trich din 14 tai liéu dd duoc binh duyét
va dugc cong bd. Céc tiéu chi khac lién quan dén dit liéu
goém: Dir lidu khong gian, vé diém cu thé (vi du khu vuc
nhay cam voi sy xam lén), su thay ddi theo thoi gian (tac
dong ctia bién doi khi hau dén sy thiét lap, thay doi thoi
gian tic dong dén loai ngoai lai va nhirng thay ddi vé
chinh sach), mirc d¢ chuyén moén va tinh kha thi. Tiéu chi
cudi cing duge dénh gia qua so sanh hai tiéu chi phu vé
viée giai quyét cac thiéu hut vé kién thirc v6i két qua ciia
cac danh gia rui ro trude d6. Nhitng danh gia tich cyc vé
2 tiéu chi phu néu trén s& lam tang tinh kha thi cua cac
di ligu.

Mic di nén tang khoa hoc va yéu cau dit liéu kha khac
nhau, tit ca cac quy trinh phan tich nguy co déu yéu cau
dir liéu vé khong gian dé tién lugng kha ning thiét 1ap va
lan rong ctia loai ngoai lai. Bién dbi khi hau va cac thay
do6i khac vé thoi gian chi c6 trong 3 quy trinh phan tich
nguy co (ciia Dirc - Ao, Anh va Ailen) [4-6]. Dé tranh Vlec
thiéu dit liéu, cac quy trinh khong dat ra cAc tiéu chuan vé
chét luong dir ligu dé han ché céac dix liéu dau vao. Ngoai
cac tai liéu da duoc cong bd thi cac tai liéu chua duge
cong bo, cac dir lidu truc tuyén va y kién chuyén gia ciing
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dugc st dung dé 1am co s& cho viéc danh gia nguy co.
Céc ¥ kién chuyén gia duoc coi 1 thanh t6 quan trong cua
danh gi4 nguy co, phan anh mirc d6 chuyén mén can thiét
dé hoan thanh viéc danh gia nguy co. Cudi clng, két qua
cua danh gia nguy co trudc do (¢ nude ngoai) duoc xem la
dit liéu phut hop trong hau hét cac quy trinh phan tinh nguy
co dugc xem xét trong bai bao nay.

Bang 2. Yéu cau vé dii liéu.

Thuy Uc/New Hoa Ky, Canada,

Yéu cau dir liéu Bi  Dic/Ao Anh Ailen i Zealand Moxico
Mure do khoa hoc

Kién thire bé sung - - + - - - R

Tai li¢u tham khao + 15 iHE b = ++

thichi o oo o - ‘
Dir ligu khong gian de + + + + ++ +
Dir liéu thoi gian = + ++ + - + n
Mtc do chuyén mon + o ++ ++
Tinh kha thi

Thiéu dit liéu + + o+ o+t ++ ++

Dir liéu tir cac danh gia ) PR . .

trudce do

Ghi cha: -, £, +, ++: Khong co, chi tiét mot phan, kha chi
tiét, rat chi tiét.

Phwong phdp chim diém

N6i chung, cic phuwong phép tiép can khac nhau cho
viéc mo ta nguy co s& can dugc phan biét: 1) Phuong
phap liét ké dinh tinh sir dung cac cau hoi dé gan cac loai
co nguy co cao vao danh sach Den, va 2) Phuong phap
cham diém (dinh lwong), st dung tong sé diém cua nhiéu
tiéu chi d4nh gi riii ro dé xac dinh riii ro cao, trung binh
va thap. Uu diém cua viéc str dung phuong phap 1a co thé
xép hang cac loai nhung né ciing lién quan dén sy cam
tinh, chi quan nhat dinh trong chim diém.

Mic du nhiéu quy trinh st dung phuong phap chdm
diém nguy co, co s& cho viéec chdm diém van 1a dinh
tinh. Chi ¢6 quy trinh ctia Anh va Uc sir dung cic nhan
t6 dinh lugng trong danh gia nguy co [4, 7-9]. M0t trong
nhing déc diém quan trong cua cham diém 1a phuong
phap tong hop (vi du bang cach nao cac két qua cua cac
loai tac dong khac nhau dugc can nhéc va tich hop thanh
chi thi chung cho mot loai rti ro khong thé chap nhan
dugc?). Duy nhit chi co quy trinh ctia Ptc - Ao va Thuy
Sy ap dung day du nguyén tic “mot tiéu chi khong duoc
chap nhén thi két qua toan bg quy trinh khong duoc chip
nhén”, trong d6 chi can mot tac dong bat loi thi loai ngoai
lai s€ 1a loai c6 nguy co cao. Quy trinh cua Bi chi ap dung
nguyén tic nay trong mot hang muc vé tic dong nhu'ng
lai khong tich hop vao két qua danh gia nguy co cudi
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cung. Vi du, khi c¢6 diém thap vé tic dong dén di truyén
va mdi quan hé bat mdi - dn thit nhung c6 diém cao vé
truyén nhidm bénh thi tong diém tac dong dén loai ban
dia s€ 1a cao.

Lap danh muc loai (danh sach Pen va danh sach Giam
sat) thuong tao ra cac hang muc rui ro dugc xac dinh 1o
rang, c6 mo ta vé su xam l4n, tinh chic chin (khong chic
chan) va bién phap quan ly. Hé thong danh gia rai ro cua
Anh chim diém thap cho cac tiéu chi nay véi diéu kién
khong c6 dinh nghla rd rang vé muc “cao”, “trung binh”

a “thdp” trong boi canh tong hop ri ro.

Cubi cung, vi du vé két qua bd sung ctia danh gia nguy
co 1a hién trang xam lan ¢ cdp qudc gia (Bi), thong tin
bd sung vé tac dong dén kinh té va sirc khoe con nguoi
(Puc/Ao), rao can x3 hoi cho viée quan 1y (Ailen), ban do
phu hop khi hau (Uc/NewZealand) va mo hinh bo sung
vé danh gia rui ro con dudng du nhap, cac thanh phan
clia moi trudng tiép nhan, quan 1y, tac dong kinh té va sy
khong chéc chin (Anh) [2, 5, 6, 10].

Bang 3. So sanh phuong phap cham diém.

Thuy Uc/New Hoa Ky, Canada,

Phuong phap chAm diém  Bi Dic/Ao Anh Ailen 5 T P
Sang loc so bo B - ++ ++ - - 4
Tinh chi tiét ciia phuong phap
Xéc sudt ciia nguy co + + ++ ++ + + ++
Mike do cua nguy co + + + + + ++ +
Thir nghiém quy trinh + + ++ + + ++ +
.tS;l; er;i phuong phap " nin " . ) .
Cac gid tri dai dién + + + ++ + + ++
Céc nhan t6 dinh lugng - - + = o + -
Trong s0 o o + + - n +
Phuong phap tich hop + ++ + - ++ + +
Kha nang so sanh
Kha nang so sanh diémsé ~ ++ ++ + ++ ++ o ++
Xép hang + - - + - + o
Chi thi diém s6 cudi cimg ~— ++ ++ + + o+ + +
Cdc két qua bé sung + + ++ + - + +

Ghi cha: -, £, +, ++: khong co, chi tiét mot phan, kha chi
tiét, rat chi tiét.

Sw khéong chic chin

Su khong chéc chan duoc thé hién & cac mirc: Phuong
phap, ngudi danh gia va dit lidu. Su khong chéc chin vé
phuong phap lién quan dén han ché ciia quy trinh va can
phai duoc xac dinh rd trong quy trinh. Sy khong chic
chan ciia nguoi danh gia lién quan dén sai s6t do con
ngudi va tinh chii quan trong qua trinh danh gia, tham
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dinh. Céc tiéu chi nay s& kiém tra xem liéu cac van dé
nay c6 dugc dé cap trong quy trinh khong. Su khong chic
chén vé dir liéu hodc thiéu kién thuc 12 mot dang khac cua
su khong chic chan. Liéu su khong chic chén co duge
tich hop trong két qua cudi cting khong s& dugc phan tich
O tiéu chi thu tu.

Béng 4 chi ra 2 tiéu chi khong duoc dé cap dén o tat
ca cac quy trinh. Tuy nhién, it nhiéu tit ca cac quy trinh
déu da dé cap dén cach giai quyét su khong chic chan vé
dir liéu hay su thiéu kién thirc. Cac van dé sé duoc giai
quyét bang cach yéu cau liét ké va vu tién cac nghién ctru
bd sung nham giam thiéu su khong chic chin. Viéc thiéu
kién thtrc khong thé coi 1a khong c6 tac dong bét lgi. Do
do, theo tiéu chi két qua xir Iy sy khong chic chén, cac
qudc gia gom Bi, Anh, Ailen va Uc/NewZealand can tich
hop su khong chic chan vao két qua cua danh gid rui ro
sinh vat ngoai lai. Quy trinh ctia Anh va 3 nu6c Bic My
chi yéu cAu chi thi chung vé su khong chéc chan [2, 4].

Bang 4. So sanh viéc xi ly su khong chic chdn trong cac
quy trinh.

rui ro cao nhat sé duoc xac dinh. Biém cao cho thudc tinh
nay chi ra rang két qua cuia danh gia nguy co dugc cong
bo rong rai.

Bang 5. Danh gia tinh than thién khi st dung.

Tinh than thién Uc/New  Hoa Ky, Canada,

khi sir dung Bi iAo Anh Ailen Thyy Si Zealand Mexico
Tinh minh bach
Hueéng din ++ + + + + ++ +
Nguoi tham gia + 4 ++ + + + +
Khd nng tiép cgn 3 + + ++ + + +

Xir ly voi sw khong Uc/New Hoa Ky, Canada,

Bi Ditc/Ao Anh Ailen Thuy Si

chic chin Zealand Mexico
Phuong phap + + ++ £ = + +
Nguoi dénh gia 1 + + - - + +
Thiéu kién thirc + o H f + + +
Két qua + + + + + +

Ghi cha: -, £, +, ++: Khong c6, chi tiét mot phan, kha chi
tiét, rat chi tiét.

Sw thén thién khi sir dung

Céc quy trinh danh gia nguy co ¢6 thé 1a cac ciu hoi
don gian hodc tng dung phian mém Microsoft Access.
Viée st dung phan mém s& doi hoi hudng dan chi tiét
dé hd trg nguoi danh gia. Tat ca cc quy trinh di cung
cip dy du cac huéng dan can thiét. Tuy nhién, cac vin
d@é ludn xuat hién khi giai thich cac cu hoi hodc tiéu chi
danh gia. DPiém sb vé& sy minh bach cta cac huéng dan
thé hién trong bang 5 chu yéu dua trén sy mo hd cia cac
tiéu chi d4nh gia va hudng dan cho nguoi danh gia cham
diém theo mirc cao, trung binh hogc thip. Quy trinh ciia
Bi va Uc dat diém cao vé tiéu chi nay do dua ra dugc cac
mo ta rd rang vé mirc d cuia cac tac dong trong mdi quan
hé voi viéc chidm diém [1, 10]. Ngoai ra, kha ning ngudi
ngoai co thé tiép can vai cac két qua cua danh gia rui ro
chu yéu tap trung vao chi thi rai ro cudi cung. Viée 1ap
danh sach tao diéu kién cho viéc cong bd danh sach Pen
hodc khi ¢6 thé thuc hién viée phan hang, thi cac loai co
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Ghi cha: -, £, +, ++: khong co, chi tiét mot phan, kha chi
tiét, rat chi tiét.

Mo td cdc tiéu chi tac dong

Nguy co cac loai tré' thanh loai xdm 14n thuong duoc
xéac dinh boi xac suit va cuong do cac tac dong cé hai.
Nhung viéc danh gia cac tac dong bat loi it nhiéu tiy
thudc vao chu quan cua nguoi danh gia va viéc ap dung
cac tiéu chi danh gia tac dong. Su rod rang trong danh gia
tac dong dugc phan tich theo 3 hang muc (sinh thai, kinh
té va tac dong dén stc khoe con ngudi).

Tiéu chi danh gia tac dong sinh thai:

Tac dong dén kinh té va strc khoe con nguoi dé quy
ra gia tri tién té hodc strc khoe, nhung viéc xac dinh tac
dong sinh théi thi phirc tap hon do tinh phirc tap ciia mbi
tuong tac sinh hoc va cac mdi quan hé chirc ning gitra
loai va h¢ sinh thai. Dinh nghia chinh xac cho cac ngudng
ton hai cta h¢ sinh thai thuong kho xac dinh do thiéu cac
dit liéu chinh xé4c vé tac dong sinh thai cua loai ngoai lai.
Bang 6 liét ké cac ti€u chi danh gia tac dong sinh thai
duogc thé hién ¢ cac quy trinh danh gia nguy co. Do ban
chat phirc tap cta cac tac dong sinh thai nén viéc so sanh
duoc chia thanh cac nhém: 1) Tac dong dén 1oai ban dia,
i1) Tac dong 1€n cac qua trinh sinh thai, iii) Tac dong 1én
sinh canh va iv) Pic diém cua tac dong. Tat ca cac quy
trinh déu bao gdbm mot hodc nhiéu tiéu chi lién quan dén
Sy suy giam quﬁn thé loai ban dia hodc da dang sinh hoc.
Chi c6 quy trinh ctia Bi va Anh dé cap dén kha ning phuc
hdi va quy mé cia tac dong dén su suy giam quan thé
loai ban dia [4, 10]. Cac tac dong sinh thai cling dugc
thira nhan rong réi, trir quy trinh caa Uc, nhung can luu
¥ rang céac tac dong dén cac qua trinh sinh thai rat khac
nhau. D4i voi mbi quan hé véi sinh canh bj tic dong, cac
quy trinh kha gidng nhau. O day, su suy giam chat luong
sinh canh 13 yéu t6 quan trong nhat. Cudi ciing, mot loat
cac md ta vé tac dong ciing duoc xac dinh khi danh gia
tac dong sinh thai. Chi c6 hé thong phén loai nguy co cia
Pic - Ao va Thuy Sy dé cap cu thé dén sy chéc chin cua



cac tac dong [3, 5].

Hau hét cac quy trinh x4c dinh tac dong sinh thai bang
cach dé cap cu thé cac moi tuong tac, vi du nhu an thit
- con moi hodc canh tranh gitta cac loai. HE thong phan
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va Hoa Ky - Canada - Mexico c6 danh gia tdc dong kinh
té quy céc ton hai ra tién.

Bang 7. So sanh cac tiéu chi danh gia tac dong kinh té.

Thuy Uc/New Hoa Ky,

., ~ A, 1 A A A Lo Tiéu chi danh gi4 tac d§ Bi Dic/Ao Anh Ail : .
loai ciia Thuy Sy duoc thiét ké cho thuc vat nén co it cac teu chi dinh gi tic djng I Diciho Anh Allh “;" 7 caland Canada, Mexico
tiéu chi vé moi tac dong giira cac loai. Ligonainkld ng

Tén hai kinh té 16n X XX X
Bang 6. So sanh cac tiéu chi danh gia tac dong dén hé | Ton thitning nghiép x x xx
sinh thai. Thiét hai cong trinh, ha ting X X X
) s N Tam quan trong kinh té ciia vat chi X
[Eukbild oLt One B PG Ann aiten Tt JoRen HOR N G Thigt hai dich vu hé sinh théi X X
Tdc dpng lén lodi bin dia Thiét hai do giam lgi nh}x'g‘m, nhu cdu X N X
Thay thé va lam tuyét chung loai ban dia X X X X X X hodic thi trudng xuat khau
Giam do giau loai ban dia X X X X X Cl“ phi kiem sodt va quan Iy true X X
1
Suy giam hodc tiéu diét loai nguy cip X X X X X le}? . S
Suy giam hoac tiéu diét loai chu chét it phl nghlen el X X
ctia hé sinh thai X X Mb ti tic dpng
Téc dong Ién loai dugc bao vé cép < X . Quy d6i ra tién X X X X
quoc gia —
= Tac dong tich cyc dén kinh t& X X X
Tac dong lén loai dugc bao vé cap M
kh N 2 .
B na: Khong xac dinh.
Tac dong c6 thé phuc hoi hodc khong X X
Téc dong dja phuong hay lanrong ~ x x Tiéu chi danh gia tac dong sirc khoe con nguoi:
Tdac dgng lén qud trinh sinh thdi 9
St b dinh oia hg sinh théi (Khong oy thé) N . Céac tiéu chi danh gia strc khoe con nguoi dugc the
Thay déi didu kién v sinh X x  ox x x hién & quy trinh cta cac quoc gia gom Ailen, Thuy SV,
8 o i L Uc, Hoa Ky - Canada - Mexico. Phan 16n cac tic dong
e SRR dén strc khoe con ngudi duge danh gia dya trén 1 cau hoi
Bién dong tham thuc vat X X - [N , A 5. \ A A A , -
P hodc ti€u chi. Cau hoi nay lién quan dén doc tinh hoac
acdong ien u cwtru , . o by N N N N
R P—— . . nguy co do ky sinh hodc mam bénh gay ra va khong duoc
Mit chét luong khu cu trd 5 = . xac dinh 0. Chi ¢6 quy trinh cia Uc dua ra nhiing giai
Su nhay cém ciia khu cu tré x x x thich ro rang v¢ loai tdc dong va mic do tac dong dén
GhiE R i 5= x suc khoe con nguodi. Khia canh vé tdc dong dén strc khoe
Z:; SSngffé‘ Khu e tri duge bio vé xoxxx con nguoi cling khac nhau gitra cac quy trinh. Quy trinh
The domp 16n Kb o 5 g b v cta Anh két hop tac dong strc khoe con nguoi va xa hoi
et Y ¥ X X - I3 A . I3 \ A * A r 3
cap khu ve hodc cac ton hai khac vao mot ti€u chi. Nhung quy trinh
M ti tic dgng L, LA L ~ £ , ) T
T morra—— cua Uc gan lién tac dong dén strc khoe con ngudi voi an
4c dong c6 bang ching hay con . n A . . B z . z
nghi ngo * * toan cong dong, trong khi quy trinh cua ba quoc gia Bac
lee g e X My va Ailen gop rui ro cho con nguoi do ky sinh va mam
Tac dong phan bo dia ly A \ ’ A A \ - . 7
TR E : ! bénh vao tac dong moi trudng hodc sinh thai [1, 2, 6].
Téc dong 1én hoat dong kiem soat N M X

trong tuong lai

Tiéu chi danh gid tac dong kinh té:

Panh gia tac dong kinh té duge thuc hién & cac muc
d6 khac nhau. Quy trinh ctia Anh va Bic My c6 nhiing
phan tich sau vé tac dong kinh té, trong khi cac quy trinh
khéc chi dua ra mot sd vi du vé tén hai kinh té hodc dé
mo ndi dung danh gia tic dong kinh té cho nhitng nguoi
danh gia [2, 4]. Cac nganh kinh té thuong dugc dé cap
trong cac quy trinh la ton hai dén néng nghiép, thiét hai
cho cac toa nha, cong trinh xay dung hoac mét lgi nhuén.
Bén quy trinh ctia cac qudc gia Bi, Anh, Uc/New Zealand
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Bang 8. So sanh tiéu chi danh gia tac dong dén stic khée
con nguoi.

Tiéu chi dinh gid tic ding Bi Dicdko  Auh  Ailen ThuySi Gc Can;':: ';}:xim
Tac dfng dén sic khie con ngui Khing &p dung kh"“ng;p Khong 16

D tinh ) X X X

Rii o do ky'sinh ring hogc mam béh X X
Di tig phén hoa X X

Ton thuong do hanh vi hung hing X

Lam phléﬂ (gdy on a0) X

Téc dong khac dén st khoe con nguoi (khong cu thé) X X
Ma ta tac ding

Gy chét X

S0 ngui bj anh huong X
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Nhin chung, ¢6 thé nhan thiy cac quy trinh danh gia
nguy co chu yéu tap trung vao cac tac dong bat loi, khong
bao gdm cac loi ich cua viéc du nhap. Hon nita, co rat
it giai thich hoac dinh lugng thé nao la tac dong bét loi
dang ké. Céc tiéu chi danh gia tac dong sinh thai kha khac
nhau giita cac quy trinh. Thiéu mot chién lugc 16 rang dé
xac dinh cac tac dong sinh thai. Chi c6 mdt sb it cac tiéu
chi danh gia tac dong dén sirc khoe con nguoi duge thé
hién & hau hét cac quy trinh va ching duoc danh gia theo
cac phuong dién khac nhau. Cubi cing, cac tic dong kinh
té thudng duoc gén voi cac tac dong xa hoi, su an toan,
strc khoe con nguoi va sinh thai, va do d6 khong thé hién
duoc tac dong riéng vé kinh té.

£ a S £ -
Ket luan va khuyén nghi

Thit nhdt, kha nang st dung mét quy trinh c¢6 san cho
tAt ca cac nhom loai bi han ché bai tinh hoan thién cua
quy trinh danh gi4 nguy co. Cac bang so sanh chi ra ring,
quy trinh danh gi cia Anh 1a quy trinh duy nhét tuan
theo tat ca cac tiéu chudn vé& pham vi va tinh hoan thién.
Nhung can luu ¥ rang khong c6 quy trinh nao bi danh gia
thip vé hai dic diém nay. Chi c6 quy trinh ctia Ao - Puc
12 han ché vé céc hang muc tac dong nhung co thé dé
dang bd sung cac cau hoi cho nhirng tic dong vé kinh té
va stc khoe con ngudi. Hon nita, viée ap dung day du
quy trinh ctia Uc s& khong kha thi do day 1a quy trinh cu
thé cho mot nhom loai.

Thit hai, sy khong chic chan déng vai trd quan trong
trong danh gia nguy co cua loai ngoai lai va cin phai
dugc tinh dém ky ludng trong quy trinh. Sy khong chéc
chin duoc dé cap trong mdi quy trinh. Tuy nhién, khong
phai tat ca cac quy trinh déu dé cap rd rang dén sy khong
chéc chin & giai doan chdm diém cudi cung hay 13 cac
diéu khoan bt budc déi véi két qua dau ra cia danh gia
nguy co. Su thiéu kién thuc khong bao gio duoc hiéu 1a
s& khong c6 cac tac dong bét loi. Tac dong cuia loai ngoai
lai do d6 phu thudc rat nhiéu vao bdi canh. Hau qua sinh
thai ctia viéc xam l4n cia mot loai s& khac nhau tuy thude
vao timg dia diém do sy khac biét vé& dic tinh hitu sinh
va vo sinh cia mdi dia diém. Hon nita, néu hién nay chic
chén 14 tac dong bat loi khong nhan thdy dugc thi didu do
khong c¢6 nghia rang tac dong bat loi khong xay ra trong
tuong lai khi méi truong thay déi. Su khong chic chin
xay ra do sy chdm tré gitra sy lan rong va thiét 1ap co thé
din dén 1am cham hodc giam cac tac dong co hai. Néu
mot loai méi chi thiét 1ap quan thé thi quy mé day du vé
tac dong cua loai chua dugc biét. Tuy nhién, tac dong cod
hai s& giam di khi mtrc d can bang ctia quan thé da duoc
thiét 1ap. Trong quy trinh ciia Ao - Pirc va Thuy S¥, su
khong chic chic duoc tinh dén khi c6 sy khéac biét gitia
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bang chimg va su khong chéc chin hodc tac dong chwa
duogc biét dén thong qua viéc xép loai loai vao nhom loai
can giam sat trong trudng hop thiéu cac bang ching khoa
hoc. Cac quyét dinh vé chinh sich s& xac dinh xem c6
thyc hién cac bién phap ngin ngira hodc giam thiéu cac
nhom loai nay khong.

Thir ba, mot trong nhfrng dic diém quan trong cua
viéc tinh toan ru1 ro la tong hop céc hang muc tac dong
vao diém sb cudi cung vé nguy co. Hai tiép can trong vige
tinh toan rui ro cAn dugc phan biét 13 1a: 1) Tinh tong
diém cho cac hang muc tac dong khac nhau va thuong két
hop voi cac ngudng; 2) Ap dung nguyén tic “mot hodc
tat ca”, khi co tac dong bat lgi dén & mot hang myc 1a da
dé danh gi4 loai co nguy co cao. Néu coi myc tiéu chinh
ctia danh gia nguy co 1a ngan ngira tac dong bat loi thi
tiép can tht hai 12 phu hop. Tiép can nay duoc st dung
trong cAc quy trinh ctia Ptic - Ao va Thuy Sy. Viéc dinh
luong hodc dua ra diém sd cho céc tac dong sinh thai,
kinh té va strc khoe con ngudi cung cip hiéu biét siu hon
vé cudng do cua tac dong.

Thir tu, lich str xam l4n duoc coi 1a yéu t6 tién doan
quan trong trong danh gia nguy co loai ngoai lai va la
thong tin dau vao quan trong trong tat ca cac quy trinh.
Dic biét, quy trinh ctia Bi phu thudc nhidu vao cac dit
liéu xdm 14n da dugc ghi nhan. P6i véi viéc danh gia
nguy co ctia nhitng loai xAm 14n méi hodc it biét, tiép can
nay co thé 1a bang chimg khong phu hop do né s& danh
gid thap cac rii ro tiém 4n ctia nhitng loai nay.

Thir nam, do khoéng c6 bang chimg khoa hoc vé mot
hang muc tac dong cu thé (vi du canh tranh cua loai hodc
tac hai dén nong nghiép) c¢6 tim quan trong hon tac dong
khac nén can bo sung tac dong xa hoi vao quy trinh danh
gi4 rui ro dé can bang cac trong sb cta cic hang muc (vi
du Anh, Ailen, Uc, Hoa Ky - Mexico - Canada). Pétaora
cac quy trinh danh gia nguy co khach quan can phai dat
ra cac trong ) bﬁng nhau cia mdi hang muc tac dong va
khong nén thé hién sy uu tién vé mit chinh sach. Nhiing
anh hudng cua xa hoi cling xuét hién khi tinh kha thi cua
cac bién phap quan 1y dugc gin két trong qua trinh danh
gi4 nguy co. Viéc phan loai nguy co thudng gin véi cac
bién phap quan ly, tuy nhién chi c6 quy trinh cua Anh va
Ailen gén cac bién phap quan Iy va rao can xa hoi vao
danh gia rii ro. Cac quy trinh khac d6i khi danh gia tinh
kha thi ctia cac bién phap quan 1y dé phan biét giita cac
loai c¢6 thé quan 1y va loai khong thé quan 1y. Tuy nhién,
cac qudc gia khong str dung tiéu chi nay dé xac dinh rui
ro gy ra boi loai ngoai lai. Trén thuc té, cach tot nhét
1a ra cac quyét dinh dya trén rai ro nham tién hanh mot
danh gia nguy co khach quan 1am co so cho ra quyét dinh
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chinh sach.

Cudi cung, quy trinh danh gid nguy co 1a can thiét.
Viéc mo ta rd rang cac cau hoi danh gia va hang muc danh
gi4 s& dam bao cac quy trinh danh gi nguy co thong nhat
va vi¢c danh gia tuong tu cac nguy co cua cac loai ngoai
lai. T4t ca cac quy trinh déu bao gdm mét s6 tiéu chi hodc
cau hoi mo ho can didu chinh. Thém vao dé, can bd sung
huéng dan va giai thich rd hon cho ngudi danh gia khi ap
dung cac tiéu chi nay.

Qua nghién ctru kinh nghiém qudc té ciia mot s6 qudc
gia trén thé gidi, cic ndi dung sau can xem xét khi xay
dung huéng dan quy trinh danh gia nguy co déi v6i sinh
vat ngoai lai & Viét Nam:

- Can nghién ciru bd sung dé xac dinh viéc xay dung
mot quy trinh voi cac tiéu chi chung co thé ap dung duoc
cho tat ca cac nhom phan loai hay x4y dung quy trinh véi
cac tiéu chi riéng cho mdi nhom loai. Mdi hinh thire s& cé
uu, nhuge diém riéng, tuy nhién can dic biét luu y tinh
kha thi cua céc tiéu chi.

- Su khong chic chén 1a thudc tinh co ban cta viéc
danh gia nguy co lién quan dén cac loai sinh vat va h¢
sinh thai do ban chét phirc tap ciia cac mdi quan hé giira
cac loai sinh vat va sy tuong tac trong hé sinh thai. Do
d6, can thiét phai tich hop cac can nhic vé su khong chéc
chin trong quy trinh d4nh gia nguy co clia loai ngoai lai
0 Viét Nam.

- Vé tinh diém trong d4nh gia nguy co, can luu ¥ xay
dung hé thng thang diém 1¢ dé co thé xac dinh nhiing tac
dong trung binh. V& 1y thuyét, cac thang diém cang dugc
chia nhé thi mtrc d¢ danh gia cang chinh xac, tuy nhién s¢
gay khé khan khi chidm diém trong truong hop thiéu cac
thong tin. Do d6, mirc thang diém phu hop 13 03 va nén
ap dung viéc tinh tong diém cac nguy co dé ra quyét dinh
cubi ciing vé phan loai murc nguy co.

- Can c6 sy can bang gitra cac ti€u chi danh gia tac
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dong, tranh viéc uu tién nhom tac dong nay hon cac tac
dong khac (vi du uu tién tac dong kinh té hon cac tac
dong dén h¢ sinh thai).

- Can c¢6 huéng dan, mo ta rd rang cho mdi cau hoi
hodc tiéu chi nham dam bao nguodi danh gid hicu ding vé
cac cau hoi/tiéu chi dugc dét ra trong quy trinh.
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Tém tit:

H¢é théng wng dung cong nghé thong tin trong hoat déng ra pha bom min (RPBM) di dwoc Té chirc hanh dong
nhéin dao vi bom min (GICHD - Geneva International Centre for Humanitarian Demining) xay dung véi tén goi
IMSMA (The Informatwn Management Software for Mine Action), dang dwgc wng dung rong raii trén thé gidi.
Tuy nhién do Van dé ban quyén phan mem, muon tuy bién theo diéu kién riéng phal phu thudc hoan toan vao
don vi cung cAp, khién Vié¢t Nam gip nhiéu khé khin trong viéc ing dung hé thong nay. Pé khic phuc, nhém
nghién ctru di xay dung hé thong cong ngh¢ théng tin nhim nang cao chit hrgng hoat dong RPBM, l1am co' s¢
cho viéc xay dung ban dd 6 nhiém bom min tai Viét Nam trong thoi gian téi.

Tir khod: Bin do tir truong, mdy do bom, quén Iy chit lwong RPBM, thiét bi gidm sdt dinh vi, thiét bi nhiing.
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Abstract:

Applications of embedded systems in science and
technology have been becoming the most attractive
field in the Vietnamese scientific community. In this
paper, the authors present the study and implemention
of an embedded computer for mine action operations
(MAO). The evaluation and test of the system have
been conducted on the mine clearance vehicle Vallon
EL 1303D2 in the mine testing center. The results
have shown the ability of embedded technology in the
mine action operations, and this is a basis to design a
pollution mine map in Vietnam.
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MAO quality management, mine clearance vehicle,
navigation devices.
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Nhiam khéc phuc hau qua ciia chién tranh, nhiéu québc
gia trén thé giGi da nghién ctru ché tao cac hé thong thiét
bi, phﬁn mém hd tro dé xac dinh vi tri, phuc vu cong tac
do tim, xtr ly cac loai bom min con sét lai [1]. La mot
trong nhitng nudc chiu hau qua nghiém trong cua chién
tranh, voi hang triéu hecta mat dat, mat nudc trén toan
qudc dang bi 6 nhiém bom min, nhung & Viét Nam méi
chi c6 thiét bi hd trg hoat dong do tim, ma chua ty xay
dung duoc hé théng tich hop dé quan ly, giam sat hoat
dong nay. Véi muc ti€u xay dung mot hé théng déng bo,
chung t6i di nghién ctru thiét ké, ché tao hé théng cong
nghé thong tin (IT) dé quan 1y dir liéu dinh vi (GPS -
Global Positioning System) va murc d6 tur truong do dugc
tir may do bom min, gép phan ning cao chit lwvong hoat
dong RPBM, lam co s& cho viée 1ap ban do tur trudng cac
khu vuc nghi ngo ton tai bom min, tién téi xay dung ban
d6 6 nhidm bom min tai Viét Nam. Trong khuén kho bai
bao nay, nhém nghién ciru s& trinh bay giai phap tong
thé ctia bai toan quan 1y, khong trinh bay tat ca cac thanh
phan trong hé thong ma chi trinh bay sau hon vé hé théng
nhung lam co s& dau vao cho toan bo hé théng.

Déi tugng va phuong phap nghién ciiu
Tong quan vé mo hinh bai todn qudan Iy hoat dong RPBM
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Theo két qua thong ké so bo, Viét Nam cé t6i
9.284/10.511 xa trén ca nudc bi 6 nhiém bom min, véi
dién tich khoang 6,6 triéu ha, chiém 20% tong dién tich,
phan bd rai rac & ca 63 tinh/thanh phd. Trong d6, c6
khoang 925.600 ha con nhiéu bom min, vét nd, chiém
13,9%. Téng dién tich cac loai dit canh tac dang bi bo
hoang do bom min 14 435.900 ha, chiém gan 7% [2].

Trong bai toan quan ly hoat dong RPBM, viéc xac
dinh vi tri nghi ngd c6 ton tai bom min 13 quan trong
nhét. Tai Viét Nam hién nay, ching ta thuong dung cac
thiét bi do cac hang nudc ngoai cung cap. Tuy nhién, do
chi phi ban quyén cua hé thong phan mém chuyén dung
kém theo cac thiét bi RPBM la rat 16n va phai hiéu chinh
mot s6 tham sb khi sir dung voi nén dia chit & Viét Nam,
ddng thoi viée yéu cau cung cip thong tin khi khai thac
h¢ thong phan mém nay rat phic tap. Vi vay, viéc tu xay
dung hé thong tich hop ca phan cimg va phin mém tng
dung trong hoat dong RPBM tai Vi¢t Nam la rat ¢o y
nghia.

Thiét ké hé théng IT ieng dung trong hoat dpng
RPBM

Trén co s& khao sat yéu cau cta cac don vi tham gia
hoat dong RPBM, ciing nhu tim hiéu vé nhu ciu xur ly
thong tin, chiing t6i xac dinh dwoc cac dbi twong chinh
tham gia hé thong bao gom:

- Nguoi dan, cac td chirc bi anh huong boi bom min
con sot lai sau chién tranh rat cin c6 thong tin vé nhiing
dia diém an toan, khong an toan khi sinh sdng, hoc tap va
cong tac. Mac du da co nhiéu dy 4n duoc trién khai thuc
hién, nhung méi chi mang tinh don 1€, chua c6 kha nang
tra ctru, danh gia mtc do 6 nhiém bom dan thyc té trén
toan lanh th6 Viét Nam. Vi vy, viéc xdy dung hé thong
IT hd trg cong tac nay la rat can thiét.

- Nguoi quan 1y hoat dong RPBM céan c6 hé thong
hd trg nang cao chat luong cong viée, gop phan quan 1y,
danh gia chat luong hoat dong RPBM, gitip giam thiéu
sai sot, mat mat khong dang co.

- Nguoi truc tiep tham gia hoat dong RPBM vira can
nam vitng chuyén mon, vira can sy hd tro cua cac trang
thiét bi dé cong viéc dugc thuan loi, an toan, chinh xac
hon.

Trén co so xay dung hé théng cho 3 dbi tugng chinh
néu trén, ching t6i d& xuit mé hinh quan ly qudc gia vé
bom min tai Viét Nam trong hinh 1.
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Cing thong tin dién tik hanh ddng quéc gia vé bom min
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T d6i ra pha bom min

T d6i ra pha bom min

Don vi tic nghiép

Hinh 1. M6 hinh tdng thé hé thong quan ly hanh dong
bom min tai Viét Nam.

Céng théng tin dién tir hanh dong quéc gia vé bom
min: Huong toi ca hé thong Intranet quan su va Internet,
dap tmg cac nhu cau khai thac khac nhau vé tin tic lién
quan t&i khic phuc hau qua bom min tai Viét Nam, di
li¢u cac vung bi 6 nhiém bom min, giam sat hoat dong
RPBM trén nén ban d6 s6, co s¢ dit liéu qudc gia vé hanh
dong bom min...

Cac don vi tac nghiép: Mbi don vi c6 mot tai khoan
trén céng thong tin, phuc vu viéc quan 1y va diéu hanh
no6i bo, cling nhur cung cap cac thong tin can thiét ciia du
an RPBM do don vi thyc hién. Pon vi tac nghi¢p (cac
t6 doi thi cong RPBM) dugc trang bi hé thong may do
tich hop bo thiét bi nhung, gitp thu thap dir liéu do va
hd trg cong tac diéu hanh cho ngudi chi huy khu vire do
tim. Két qua do tim dugc bao cao dudi dang du ligu tu
truong, GPS khu vuc RPBM va gui vé co so dit lidu trén
cong thong tin.

Cac doi twong lién quan: Bao gom cac co quan nha
nudc, cac t0 chire xa hodi, cac ca nhan c6 nhu cau khai
thac thong tin lién quan qua cong thong tin.

Véi mé hinh tong thé nhu trén, ngoai cong thong tin
dién tir cung cip thong tin vé hanh dong RPBM, hé thdng
con hd tro diéu hanh, thu thap dir liéu tur truong, ra pha
cho cac t6 doi tryc tiép thuc hién (hinh 2).
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Hinh 2. M0 hinh L’l’n’g dung hé théng quan ly hanh dong
bom min tai Viét Nam.

My chii Web: Cai dit cong thong tin dién tir theo mo
hinh Web-base v6i ban do so trén nén ngén ngi 1ap trinh
ASP.Net, ArcEngine, cung cap day du thong tin cho nha
quan ly va nhiing nguoi khai thac h¢ thong.

May chu co so dir ligu: Cai dat hé quan tri co sé dir
liéu PostgreSQL/PostGIS, cho phép quan 1y co so dir liéu
thude tinh va khong gian.

May chi huy do min: Cai dat phin mém didu hanh
khu vuc RPBM trén nén hé diéu hanh Windows, ngon
ngtr [ap trinh .NET, ArcEngine, h¢ quan tri co s¢ dit licu
PostgreSQL/PostGIS. Hé thong nay hd trg ngudi chi huy
diéu hanh cong tac RPBM tai hién truong, 1a cong cu Kkét
nbi gitra ngudi quan 1y va can bo truc tiép 1am cong tac
RPBM.

Bé mdy do va thiét bi nhing: Hd tro can bd hién
truong trong cac cong tac: Toéng hop sb lidu, hién thi,
canh bao, dong thoi cung cp dir lidu can ban cho viéc
quan 1y, xay dung ban @6 6 nhiém bom min.

Trong khuon kh ctia bai bao, chiing toi xin trinh bay
cu the vi¢c thiet k&, ché tao thiét bi nhung tich hop vao
may do bom min, lam co s& cho viéc quan ly sau nay.
Noi dung nghién ciiu

Gidi thiéu mdy do tim bom min

Trang thiét bi chuyén dung phuc vu cong tic do tim
bom min khé da dang, c6 thé phan loai theo nhicu tiéu
chi khac nhau [3, 4]: Thiét bi cam tay/thiét bi trén xe
chuyén dung; thiét bi mot dau do/thict bi da dau do; thict
bi do tim trén can/thiét bi do tim dudi nudc; hodc phan
loai theo cong ngh¢ st dung dé do tim bom min... Tai
Viét Nam, chu yeéu dugc sir dung 1a cac hé may do bom
min cua hang Vallon (chiém 51,57%) (hinh 3), h¢ may do
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ctia hing Foerster (chiém 25,44%). Nhom nghién ctru tap
trung vao khai thac may do Vallon EL 1303-D2. Nguyén
1y hoat ddng cua may do thé hién trén hinh 4.

ﬂ ﬁ E w/j,

Huéng tuyén do

Hinh 4. Nuyen ly do su
thay ddi tir truong khi gap
vat thé kim loai.

Hinh 3. May do bom, min
EL 1303-D2.

Bom min con sot lai trong long dét thuong o tir tinh
kha manh vi v6 lam bang thép hop kim [5]. Do tic dong
clia trudng tir trai dat, ching s& bi tir hoa (nhidm tir).
May do EL 1303-D2 hoat dong dua trén nguyén 1y do
tir truong nhu trong hinh 4, khi gip ddi twong nhiém tir,
may do thong bao dudi dang am thanh va biéu thi gia tri
tir truong qua dong hd do. Pay méi chi 1a cac tin hiéu
hién thi dang don gian, con viéc xac dinh vi tri nghi ngo
¢6 bom min hoan toan phu thudc vao kinh nghiém ctia
ngudi thuc hién.

Thiét ké, ché tao thiét bi nhiing

Phan tich chirc nang: Trén co so phan tich nguyén 1y
do tim bom min va céc thong s6 k¥ thuat ciia timg ching
loai thiét bi, nhém nghién ctru da tap trung xay dung bod
thiét bi nhung tich hop vao may do tim bom min Vallon
EL 1303-D2. M6 hinh thiét ké hé thong duoc thé hién &
hinh 5. B9 thiét bi nay bao gom 2 khéi: So cép va thir cap,
v6i yéu cau vé chirc ning nhu sau:

- Khéi so cip: Nho gon, d& dang tich hop vao may do
bom, khong gy nhidu tir truong; ngudn dién dugc lay
ttr bén ngoai hodc sir dung chung véi may do bom; trich
rit dit liéu do tryc tiép tir bén trong may do bom min EL
1303-D2 (khong thong qua cong dau ra c6 sn cia may).
Khdi so cp ¢ ciu tao gdm: 1 modun dinh vi GPS; thang
do dir liéu dong bd voi cac ché do cua may do bom; 1 bd
xir Iy danh d4u vi tri nghi ngd ¢6 bom, min; 1 bo xir 1y dit
liéu (tr truong va dinh vi GPS) theo thoi gian thyce, giup
tong hop di heu ghi vao thé nhé va truyén dén khdi thir
cip thong qua cong Bluetooth.

- Khéi thir cip: Nhan dit liéu tir khdi so cdp théng qua
Bluetooth; xir 1y, tong hop dir li€u tur trudng, c6 nhiém
vu tong hop nhiéu goi dir lidu nhan duoc tir khdi so cap
thanh 1 géi tin tong hop, trong d6 vi tri cua goi tin tong
hop 1a gia tri trung binh vi tri ctia cac goi, gia tri tir truong



clia goi tin tong hop ciing 1a gia tri tir truong trung binh
ctia cac goi. Thong qua viée tong hop, khdi thir cap s& tu
dong xac dinh vi tri nghi ngd c6 bom min, dua ra canh
bao cho ngudi st dung khi cudong do tir truong ddi chiéu
(tr am sang duong hoac tir dwong sang am) hodc muc do
tir truong vuot ngudng, tir d6 biéu dién mirc do tir trudng
thu dugc theo thoi gian thuc va hién thi vi tri do tim bom
min trén nén ban dd sd, ban do ludi khu vuc RPBM.

My d6 bom min EL 1303-D2

Ex.lhﬁtip

Hinh 5. Mo hinh thiét k& bg thiét bi nhing tich hgp may
do bom Vallon EL 1303-D2.

Thiét ké khoi so cap: Khéi so cap (co thé sir dung
chung ngudn pin v6i may EL1303-D2 hoidc st dung
nguf"m duoc trang bi doc lap) dugc két ndi véi may do
Vallon EL 1303-D2 dé doc, tong hop, hiéu chinh gia tri
tur truong, thang do; luén hoat dong & muc ti€u thy nang
luong thip dé dam bao ngudn pin lau dai. Cau tao cua
khdi so cip gdm cac thanh phan (hinh 6): Bo vi xur ly
trung tam; dau doc va thé nhé; modun két ndi Bluetooth;
modun GPS; nguén cép: 5V/DC; b dinh thoi - bo lap
lich cho cac hoat dong ciia hé thng theo thoi gian [6].

Blustooth &TC
| (B dinh thixl)
May db
bom CPU
SRECEE. [ - (W e ) ]
I
8D Card ePs
1§
Nguén {Thé nhé)
Khbi sor cdp

Hinh 6. M6 hinh khéi so cap.

Trong do, bo xur ly trung tam thyuc hién két ndi, diéu
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khién céc khdi chic nang con lai; modun GPS c¢6 chic
nang doc, hi¢u chinh toa d0 WGS84 theo thoi gian thyuc
UTC tir vé tinh, dugc lap dat dung véi vi tri ddu do cua
may do; modun xur 1y luu trir dir li€u (gia tri tir truong,
thang do, toa d0 WGS84, thoi gian thyc) trén thé nhd
SD-Card theo ché d¢ quay vong, khi luu hét dung luong
tréng, s€ tu dong ghi de lén vung dir liéu cii nhét, bao
dam khong bi thiéu dir liéu, giup han ché théo lap thiét b
do. Dit liéu méi duoc ghi va truyén ra bén ngoai (khoi thir
cip) qua cong Bluetooth.

Vi yéu cau, chirc nang cua cac modun nhu trén, phan
cung khoi so cap dugc thiét ke chi tiét nhu hinh 7.
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Hinh 7. Thiét ké khai so cap.

Thiét ké khoi thir cdp: V&i yéu cau chirc ning nhén,
luru trit, hién thi thong tin tir khdi so cap, khdi thir cap st
dung phan ctng 1a mot dién thoai thong minh hé diéu
hanh Android, c6 hd tro Bluetooth di dugc hiéu chinh
dé khong gy nhiu tir truong. Cac chirc nang cia khoi
thir cap duoc cung cip qua phan mém tich hop do nhom
nghién ctru thiét ké (hinh 8).
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Hinh 8. Mgt s6 hinh anh phan mém trén khéi thi cap.

Phan mém trén khoi thir cap duogc thiét ké toi uu dé
tiet kiém nang lugng, bao gdm cdc médun chirc nang sau:

- Quan trji tham sb hé théng: Hién thi trang thai pin,
trang thai két noi cia 2 khoi (Bluetooth tat, mé).

- Quan trj viéc luu trit, truyén dit liéu (dir liéu truyén
di phai dugc ma hoéa), bat, tat viéc két noi dén cac may
lién quan; thay doi mat khau.

- Quan ly thong tin dy 4n: Thém méi du an, cap nhat
dit liéu du 4n mdi, stra du 4n, x6a du an, hién thi danh
sach cac du an, xuat dir liéu du an; hién thi thong tin chi
tiét duy an.

- Piéu hanh dy 4n: Lya chon du 4n, hién thi thong tin
du an, doc dir liéu vé vi tri, tir truong, diém danh dau qua
Bluetooth luu vao file dir li€u tr truong, ty dong luu di
lidu tir truong vao co s& dir liéu, hién thi ban db bién déi
cuong do tur truong theo thoi gian thuc [7, 8].

Thir nghiém

Cdc tham so danh gia: Hé thong duoc danh gia dwa
trén viéc kiém tra cac tham sé sau: Kha ning tich hop
can dam bao gon nhe, khong anh hudng t6i tinh ning cua
méy do bom min; thoi gian su dung dam bao lién tuc,
nguon pin dung lugng 16n va ¢ thé sac, ngoai ra khéi so
cAp ndm trong may do nén co thé sir dung ngudn pin cua
may do, do vdy cong suat cta khdi ndy ciing phai phu
hop; d6 chinh xac, tin cdy phai cao, tin hi¢u do khi so
cip ghi lai tir may do bom min phai c6 d6 chinh xac cao,
khong bo sot, dit lidu truyén qua khdi thir cap phai duoc
ma hoa; phai biéu dién dit liéu thu dugc theo thoi gian
thue, hiéu qua cao khi dua vao sir dung trong thuc té.

Tich hop va sir dung mdy do c6 thiét bi nhing: Dua
trén khong gian bén trong may do EL 1303-D2, khi
SO cép dugc ché tao thanh ban mach véi kich thuée
10,2x8,01 cm, mat trude va sau nhu hinh 9 va hinh 10.
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Hinh 10. Thiét bj do min truéc va sau khi dugc tich hgp
khoi so cap.

Nhom nghién ciru da tién hanh thir nghiém ki thuét
tai bai thtr nghi€ém bom min cua Tram kiém dinh - Cuc
K¥ thuat - B6 Tu Iénh Cong binh, B Qudc phong (hinh
11).

Hinh 11. Thi nghiém tai Tram kiém dinh, Cuc Ky thuat,
Bo Tu Iénh Cong binh.

Danh gia

V6i cac phuong phép truyén théng (khong st dung hé
thong tu dong), cac két qua do tim bom min khéng duoc
mo ta chinh xac, dan tdi nhiéu sai sot trong viée xac dinh
vi tri an toan bom min, khong du co s¢ dé xay dung ban
d6 s6 vé 6 nhiém bom min. Qua qua trinh thir nghiém,
mirc d6 hiéu qua cua hé thong ng dung cong nghé thong
tin trong hoat dong RPBM cuia nhém nghién cuu dugc
danh gia nhu sau:



Vé kha nang tich hop: Thiét bi nhung dugc tich hop
thanh céng v6i may do bom Vallon EL 1303-D2, khong
lam anh hudng dén hoat dong cua may do, khong bi nhiéu
tur va thu dugc tin hi€u tir truong tor may do.

Vé dj chinh xdc, tin cdy: Khoi thir cap két ndi véi khoi
so cap thong qua duong truyén Bluetooth cho tin hidu 6n
dinh & cy ly nho hon 7 m. Viée két ndi gitra khéi so cap
va thir cip bao dam thoi gian, khong bi mat mat thong tin
trong qua trinh truyén nhan.

Vé thoi gian dép mg: Tin hiéu thu duoc tir may do c6
gia tri trong khoang -6,7 dén 6,7 V, gia tri cuong do tu
truong thu duge trong khoang tir 2 dén 20.000 nT. Téc
d6 lay mau trong qué trinh thir nghiém cua thiét bi nhiing
1a 1 mau/s.

Vé kha nang dp dung thiee té: Khéi so cap da luu day
du thong tin theo yéu cau, dap tmg cong tac quan 1y va
giam sat hoat ddng RPBM véi dinh dang dit liéu thu dugc
dam bao cac yéu cau vé luu trit va bao mat (hinh 12). Cu
the 1a:

- Gia tri do tu truong c¢6 ma 1énh la SMDGTD (ID
may, gio, phut giay, ngay, thang, nam), mirc tin hleu do
tir trudng (A tot, V xau), g1a tri tir truong, tong sd vi tri
GPS thu dugc, vi tri cong tic MODE, vi tri SENS (hiéu
chinh thang do), gia tri kiém tra toan ven cla g6i dir licu
(CheckSum).

- Gia tri GPS c6 ma Iénh la SMDGPS (ID may,
gi0, phut, glay, ngay, thang, nam), mirc tin hiéu do tu
truong (A tot, V x4u), vi do (toa do WGSB4), Bic/Nam,
kinh d¢ (toa do WGSS4) Pong/Tay, toc do di chuyen
(km/h), goc chuyen dong (do), goéc so voi phuong Bic
(d0), gié tri kiém tra toan ven ctia goi dir lidu truyen nhén
(CheckSum) Cac dir liéu nay duoc dong bo t6i khbi the
cap ngay trong qua trinh do, 1am co s& dé xac dinh vi tri
6 nhiém bom min, do d6 thiét bi co tinh tmg dung cao.
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SMDGTD,11508,17,40,43,19,2,17,A,-4.114938,1,36,3,42,2102.437255,10547.583984,*01
SMDGTD,11508,17,40,43,19,2,17,A,-4.114938,1,36,3,42,2102.437255,10547.583984,*01
SMDGTD,11508,17,40,44,19, 2,17, A4 114938 1,36,3,43,2102.428466,10547.573242,*07
SMDGTD,11508,17,40,46,19 .1,36.3,44,.2102.448486.10547.606445,%00
SMDGTD,11508,17,40,47.19 . 1. .2102.430419,10547.58496,%02

SMDGTD,11508,17,40,48,19.2,17,A, --1- 0861’7 1 36 46,2102.454589,10547.610351,*07
SMDGTD,11508,17,40,49,19.2,17.A,-4.057305,1,36,3,47,2102.445556,10547.599609,*0C
SMDGTD._11508,17,40,50,19,2,17,A,—-l-.1 14938,1,36,3,48,2102.438964,10547.59375,%09

SMDGTD,11508,17,40,51,19.2,17,A,-4.086122,1,36,3,49,2102.442382,10547.589843,*00
SMDGTD,11508,17.40,52,19.2,17.A -4.114938,1,36.3.50,2102.435058,10547.576171,*02
SMDGTD.11508,17,40,53,19.2,17,A ,-4.057305,1,36,3,51,2102.428955,10547.570312,*00
SMDGTD,11508,17.40,54,19,2,17 A 4086122 52,2102.430175,10547.579101,*0F
SMDGTD,11508,17,40,56,19.2,17,A -4 086122 2102.439453,10547.583984,*0C
SMDGTD,11508,17,40,57,19,2,17,A,-4.114938,1,36,3,54,2102.448486,10547.591796,*03
SMDGTD,11508,17.40,58,19,2,17.A,-4.057305,1,36,3,55,2102.439453,10547.586914,*0F

Hinh 12. D@ liéu luu tri trén khoi so cap.
Két luan

Trén co sé nghién ctru mo hinh bai toan quan ly hoat
dong RPBM, ciu tao, nguyén 1y hoat dong ctia may do
bom min Vallon EL 1303-D2, nhom nghién ctru da xay
dung b thiét bi voi day du dic diém, tinh ning cua thiét
bi nhiing va da giai quyét dugc bai toan quan 1y co ban
trong hoat dong RPBM. Viéc phat trién mot hé théng
thong tin hd tro quan 1y va didu hanh toan bd hoat dong
RPBM (ban db 6 nhiém bom min, cong théng tin dién tir
qudc gia vé bom min) trén co s thong tin nhan dugc tir
thiét bi néu trén 1a hudng trién khai tiép theo ctia nghién
curu nay.
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Phat trién md hinh timg dung két hop trong che img dung d4m may
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Tom tit:

Phan mém nhw mét dich vu (SaaS) 1a loai hinh dich vu dam may dwoc cung cAp cho ngudi dung nhw mét san
phim tron go6i bao gdm ca phan mém ciing v6i nén ting va ha tiang thuc thi chiing. Viéc déng géi phan mém,
nén tang va ha tang thue thi trong mdt san phAm mang lai nhiéu ti¢n ich cho nguoi sir dung. Tuy vy, tinh chét
déng gbi nay ciing tao nén sy phu thudc ciia phin mém vao cong nghé nén tang va ha ting cia nha cung cip.
Piy 1a mdt trong nhirng nguyén nhan chinh kim him ning luc phat trién &ng dung, han ché sy phat trién da
dang cia thi treong Gng dung dam may (UDPM). Pé khic phuc van dé trén, cac tac gia di dé xudt mé hinh
irng dung két hop, trong d6 UDPM la sw két hop ciia mdt hay nhiéu thanh phan phin mém dwoc phat trién
doc 1ap va c6 kha niing trién khai trén cic nén ting dam may khac nhau. Cac thanh phin phin mém nay duoc
cung cip thong qua mdt chg UDPM (Cloud marketplace), do viy tao nén mt thi trueomg véi sw tham gia ciia
cAc nha phat trién &ng dung ddc lap, giai quyét van dé doc quyén ciia cac nha cung cap dich vu.

Tir khéa: Cho ieng dung ddm mdy, mé hinh teng dung két hop, phian mém dich vu, itng dung nhiéu thanh phan.

Chi 6 phdn logi: 2.2
Gioi thiéu

Phan mém nhu mét dich vu (SaaS) duoc hiéu nhu mot loai
hinh dich vu dam may cung cap cho khach hang mot giai phap
phan mém tron gbi bao gdm ca phan mém va ha tang ciing nhu
nén tang thyc thi. SaaS mang lai mot giai phap linh hoat, tin
cy va it ton kém cho cac c4 nhan/to chirc/doanh nghiép, dap
{mg cac nhu ciu tai nguyén dién toan va su thay doi nhanh
chong ciia cong nghé, dong thoi loai bo cac chi phi diu tu va
quan Iy cho ha tang IT. Tuy vdy, bén canh nhitng loi ich SaaS
mang lai cho khach hang, mo hinh dich vu nay ciing tao nén
mt tinh trang doc quyén (Vendor Lock-in) cho céc nha cung
cap dich vu [1-3]. Viée d(’)ng g6i nén tang va ha tang thyc thi
dam may trong giai phap phan mém tao ra su rang budc chat
cua phin mém vao ha ting k¥ thuat cia nha cung cip dich vu
dam may. Dé khic phuc tinh trang nay, cdc mo hinh chg phan
mém d4m may ra doi, cho phép cac nha phat trién co thé tham
gia xdy dyng san phim cta minh va cung cép t6i khach hang
thong qua cho.

cua chinh nha cung cép, mdt s6 md hinh chg UDDM duoc biét
dén 13: GoogleApps marketplace [4], IBM marketplace [5]...
Vé co ban, cac chg dam may nay chua han ché dugc tinh doc
quyén cta cac nha cung cdp do su phu thudc vao ha tang ky
thuat cia mot nha cung cap duy nhét ciing 1 t6 chtre van hanh
chg. Sy ra doi ctia cac cong ngh¢é dam may mo nhu OpenStack,
Eucalyptus, CloudStack... ciing nhu cac chuan md (OCCI,
OVEF, CDML...) mang lai mot co hoi mdi cho viée gidi quyét
tinh trang doc quyén nay. D6 1a cac cho tng dung da dam may,
noi phan mém duogc phat trién doc lap, duoc phan phdi qua
cho va duge trién khai trén cac ha ting dam may khac nhau tiy
thudc vao yéu cau ciia ngudi tiéu ding. Mot s6 chg tng dung
da dam may dién hinh 1a AppDirect [6], SaaSMax [7], Avnet
Cloud Marketplace [§], Ingram Micro Cloud [9]...

San pham trén céc chg Ung dung da ddm may hién tai
thuong 1a cac ung dung tron goi. Vai tro cua chg thuong la
viéc moi gi6i tai nguyén dé trién khai img dung hodc tao nén
cong thanh toan cho khach hang. Diéu nay phan nao han ché
kha ning ctia méi truong da dam may, noi cic img dung c6 thé

Cho UDDM so khai 1a mot cira hang truc tuyén va thuong
duorc diéu hanh boi mot nha cung cép dich vu dam may, cung
cap cho khéach hang kha nang truy cép vao cac ung dung phan
mém va céc dich vu dugc xdy dung trén ha ting va nén ting

"Tac gia lién hé: Email: nttung@ntt.edu.vn
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trién khai mot cach phan tan trén nhiéu dam may khac nhau.
Vi du mét ung dung web co thé trién khai Webserver trén mot
ha tang dam may, trong khi co s¢ dit liéu dugc cai dat trén mot
ha tang dam may khac. Dé lam duogc nhu vay, UDbM can phai
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Abstract:

Software as a service (SaaS) is a kind of cloud services
that consumers can buy and use as a complete
solution including a hardware infrastructure, a
software platform, and a specific software running on
it. SaaS brings a lot of benefits to the customers, i.e.
hiding the costs for management and maintaining the
execution environment. This service encapsulation is,
however, one of the main causes for the problem of
vendor lock-in, by which the software tightly depends
on a software ecosystem created by the cloud service
provider. The dependence on the vendor’s technology
environment constrains the capacity of developers
and limits the development of cloud applications. To
overcome this problem, we propose a composable
application model in which a cloud application is a
composition of one or more software components that
can be independently developed and deployed. Such
components are provided via a cloud marketplace,
establishing a new kind of cloud market with the
participant of software developers, hence reducing
the risk of vendor lock-in.

Keywords: Cloud marketplace, composable application
component, composable application model, software as
a service.

Classification number: 2.2

dugc dinh nghia lai dé cho phép ching c6 thé phéan ra ra thanh
nhiéu thanh phan c6 kha nang trién khai doc lap trén cac ha
ting dam may khac nhau.

Trong bai bao nay, chung toi d& xudt mot mo hinh émg dung
két hop, trong phan mém dam may 1a mot két hop gitra nhiéu
thanh phan ¢6 thé phét trién doc 1ap va c6 kha nang trién khai
doc lap trén cic ha tang dam may khac nhau. Mo hinh tng
dung két hop nay khong nhimg hd trg kha ning trién khai phan
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tan, ma con tao nén mot dang thi truong phat trién thanh phén
ung dung, cling nhu tao ra mot thi truong thir cap cla nhiing
nguoi két hop thanh phan dam may tao nén tng dung mai.

Phén con lai cta bai bdo bao gdm céc ndi dung chinh: Gioi
thiéu nhing khai ni¢ém lién quan t6i cho Umg dung da dam
may; dé xuat mo hinh tmg dung két hop cho chg d4m may; thir
nghiém trién khai img dung két hop trén moi truong da ddm
may dya trén dac td TOSCA va cong cu OpenTOSCA.

Cho UDDM
Chii thé ciia cho UDPM

Hoat dong cua ch UDDM c¢6 su tham gia ctia 4 chu thé
chlnh bao gom: Nguoi tiéu dung (Consumers), cac nha cung
cap tng dung (Cloud App Vendors), cac nha cung cap dich vu
dam may (Cloud Providers) va nha quan ly chg ung dung da
d4m may (Cloud Marketplace Manager). Hoat dong kinh té
dién ra trén chg UDPM dua trén mdi quan h¢ dbi tac gilta cac
chu thé vi nhau thong qua hang hoa giao dich 1a cac tng dung
cua cac nha cung cip img dung, dich vu nén tang va ha ting
d4m may tir cac nha cung cdp dich vu dam may. Va d6 1a nén
tang hinh thanh co ché hoat dong chg cua UDDM (bang 1).

Bang 1. Co ch€ hoat dong chg UDDM.

Chii thé tham gia

vio chy UDDM

Chire niing

Vai tro

Hoat dong

Nguoi tiéu dung

o Giao dich mua san pham
 Sir dung tmg dung/dich vu

o La doi tung duoc phuc vu chu
dao cua chg (g dung

© Noi tiéu th tai nguyén dam may

o Mang lai ngudn tai chinh chi yéu
dé chy (mg dung hoat dong, duy
tri va phit trién

© Lya chon va mua ting dung

© Sir dung cac img dung va tiéu dung tai
nguyén dém may theo hgp dong dich
vu voi nha cung cip

Nhi cung cip
UDDM

o Phiit trién img dyng
o Kiém thir img dung
© Phét hanh img dung

o Cung cip UDDM

 Tgo nén sy da dang ing dung

© Tao ra sy canh tranh, thic déy thi
truing UDDM pht trién

© Hop tdc voi nha quan Iy chg ing dung
trong phat hanh va quan Iy img dung

o Thoa thugn kinh € vGi nha quan 1j
cho UDDM tir viée ban img dung

Nha cung cip dich
vu dam may

® Tgo lap dich vu dém may
(TaaS, Paa$)

o Cung cap tai nguyén ddm may

o Cung cép hé sinh thai cong nghé
cho nha cung cap (mg dung phat
trién UDDM

© Hop téc vdi nha quan Iy cho img dung,
oung clp tai nguyén

o HO trg va phoi hop V61 nhd cung clp
g dung trong phat trién va trién khai
{mg dung

o Thoa thun kinh t¢ voi nha quan Iy
chg UDDM tir viéc bén tai nguyén
dam may

Nha quan Iy chy
UDDM

© Quan Iy cho mg dung

o Két ndi, phuc vu cic
chi the

o Cung clp danh myc tmg
dung/dich vu dam méay

© Xir Iy céc tac vu nay sinh
tir hoat dong cua chy tng
dung

o Ky két cic hop dong thoa
thuan str dung dich vu

. Céng thanh toan dich vy

o Phdi hop trién khai dich vu
trén ha tang/nén tang nha
cung cip

o Chi thé tao ra chg UDDM

o Trung tam moi gioi (mg dung/
dich vu dam may

© Thuong mai hoa (mg dung/dich
vu dam may

© Ning cao tinh canh tranh va hinh
thanh thi truong tmg dung va
dich vy dam may

« Tién hanh cac hoat dong giao dich véi
Khach hang

© Moi gioi tmg dung va dich vu giira
khéch hang, nha cung cdp tmg dung
va nha cung cip dich vu dém méy

© Phii hop trién khai va quin 1y img
dung

© Xay dung cac chinh sach kinh doanh,
co ché kinh té

Céc chu thé tham gia vao chg UDPM gin két chit ché voi
nhau trong hoat dong gan véi cac nguyén Iy kinh té. Hoat dong
nay gom: Ngudi tiéu ding ddm may, nha cung cip tng dung,
ho 14 nhing ngudi can tai nguyén dién toan dé thuc hién cong

M
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viéc cua ho, xay dung va chay tng dung phuc vu cho muc dich
cua minh; nha cung cap dich vu dam may co vai tro cung cip
tai nguyen cho nguoi tiéu dung, nha cung cap tng dung, nha
cung cap (g dung xdy dung g dung va phat hanh dén nguoi
tiéu dung.

Hoat dpng chg UDDM

Cho UDPM la kho chtra céc cac tmg dung tir nhidu nha
phat trién va 1a noi két ndi nhiéu nha cung cp dich vy dam
mdy. Vi vi tri trung tim giao dich, cho UDDM cung cip
thong tin minh bach vé img dung va goi dich vu tai nguyén,
thyc hién moi gidi béng viéc ho trg khach hang chon mua ng
dung va cac goi dich vu, cudi cung la tién hanh thao tac trién
khai tmg dung trén dich vy ha ting hodc nén tang nha cung cip
dich vu theo hop déng ky két. Hoat dong cua chg tng dung
tong hop tir cac chu thé trong chg UDDM nhu sau:

Khach hang/nguweoi tiéu dung: 1) Pang ky thanh vién; 2)
Mua Gng dung nhiéu thanh phan (lya chon thanh phan tng
dung); 3) Tim kiém céc goi dich vu ha tang; 4) Ky két va
thanh toan cac hop dong thoa thuan dich vu (Service Level
Agreement); 5) St dung tmg dung sau khi cac thanh phan cia
né duoc trién khai va cdu hinh trén cac ha ting nha cung cip
dich vy dam may.

Nha cung cdp vmg dung: 1) Ding ky gian hang; 2) Dua cac
san pham phan mém 1én chg UDDM (day du thong tin); 3) Ky
két hop dong thoa thuéin moi gidi chg UDDM.

Nha cung cdp dich vu dam mdy: 1) Ding ky cung cap dich
vu; 2) Pua thong tin vé cac goi dich vy; 3) Ky két hop dong
moi gidi dich vu thong qua chg UDDM.

Cho UDPM: 1) Cung cép giao dién twong tic voi nguoi
tiéu dung cho viéc mua ung dung va lya chon g6i dich vu ha
tang, 2) Thuc hién ky két hop dong va yéu cau thanh toan; 3)
Tién hanh giao dich m01 gi6i; 4) HO trg trién khai u’ng dung
1én céc goi dich vy ha tang nha cung cap dich vu; 5) Hb tro sy
tuwong tac giita nguoi tiéu dung va nha cung cap dich vy (quan
Iy hop dong) cho viéc sir dung tmg dung sau khi dugc trién
khai.

Cac hoat dong ciia céc chu thé ¢6 mdi quan hé chit ché voi
nhau trong quy trinh giao dich. Chg UDDM la trung tim moi
gi6i, mang lai phuong thire cung cap tmg dung v dich vy dam
may hiéu qua nhat dén ngudi tiéu dung.

Dé xuat mo hinh iing dung cho cho UDDM
M@ hinh trng dung két hop

Chiing t0i d& xuat mo hinh UDDM la cau tric nhiéu thanh
phan (hinh 1), trong d6 mdi thélnh phin nén tang (Platform
Component) 14 mot goi phan mém (Sofware Component) c6
kha nang trién khai doc 1p trén mot nén tang dam may. Toan bo
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phan mém c6 thé trién khai phan tan trén nhiéu nén tang. Khac
Voi mo h1nh SaaS mo h1nh img dung ket hop tach nhﬁ‘ng yéu to
d6 dua viée xay dung va phét trién UDDM ra khoi s tréi buoc
vao h¢ sinh thai cong nghé ctiia nha cung cap dich vuy.

Software component
4 n+

/
AY /
Platform component
02

M&6 hinh thanh phan vmg dung: Theo cach tiép can tmg
dung theo hudng thanh phan, céc tmg dung duogc tao nén tir cac
thanh phan doc 1ap. Chung toi dé xuét c4u tric thanh phan tmg
dung dugc dic ta (hinh 2) bao gdm cac thanh t6: 1) Nang lyc
(Capabilities): Céc dich vu/chitc ndng ma thanh phan phan mém
cung cdp; 2) Yéu cau phan mém (Component Requirements):
Cac dich vu/chu’c nang can thiét dé thanh phan c¢6 thé hoat
dong, 3) Yéu cau nén tang (Platform Requlrements) Cac yéu
cau nén tang phu hop dé trlen khai thanh phan; 4) Tham s
(Properties): Céc thong sd cdu hinh cho tmg dung; 5) Giao
dién (Interfaces): Céc cong giao tiép dé thao tac voi thanh phin
(nhu dé cdu hinh, giam sat...).

Platform component
01

Hinh 1. Mo hinh iing dung két hgp.

Capabilities
o o0
. — — o
Properties Component Interfaces
— ——o

—_—
Platform Requirements Component Requirements

Hinh 2. M6 hinh thanh phan ctia tng dung.

MG hinh nén tang thue thi (Platform Model): Nén tang thuc
thi duoc cung cp boi cac nha cung cap dich vu nén tang. N6
chira céc thong tin vé dich vu nén tang ma trén d6 céc thanh
phan g dung c6 thé dwoc trién khai. Dé phuc vu cho kha
ning moi gidi dich vu nén tang cua cho tmg dung, cdc mo hinh
nén tang thuc thi can dinh nghia tudng minh céc loai hinh nén
tang khop véi cac yéu cau nén tang cua thanh phan tng dung.
Thanh phan thyc thi tmg dung triru twong hoa phan ctng, hé
diéu hanh, cac thiét 1ap moi truong phu hop dé thanh phan tng
dung c6 thé trién khai va hoat dong. M6 hinh nén tang thuc thi
(hinh 3) bao gdm céc thanh té: 1) Nang luc nén ting (Platform

Capabilities); 2) Tham s (Properties): Thong s6 cau hinh cho
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nén tang; 3) Giao dién (Interfaces): Cong giao dién dé thao tac
hay giam sat nén tang.

Platform Capabilities

] —e
Properties — Platform model ® L |terfaces

| —=e

Hinh 3. M6 hinh nén tang thuc thi.

Moi thanh phan {ng dung. nhat thiét can nén tang thyc thi
twong thich 1am méi truong dé trién khai va hoat dong.

Co ché ghép noi thanh phan img dung véi nén tang thiee
thi: D& thanh phan Gng dung trién khai thi can phai duoc cung
cdp nén tang thuc thi phu hop. Do céc thanh phan img dung
duogc xay dung va phét trién tich biét v6i nén tang thuc thi ciia
nha cung cap dich vu nén viéc phat trién nén tang thuc thi phai
“kh6p” véi yéu cau nén tang thyc thi cta thanh phan ing dung
& img dung c6 thé trién khai va hoat dong.

Component A Component B

Platform Requirements Platform Requirements
Matched

Matched

| ||
[ Platform A ] [ Platform B ]

Hinh 4. Sy tuong hop ctia thanh phan ting dung véi nén tang
thuc thi.

Hinh 4 thé hién sy twong hop giita yéu cau nén tang
(Platform Requirements) ciia thanh phan tmg dung véi ning
lyc cla nén tang thuc thi thanh phin tng dung (Platform
Capabilities). Tinh twong hop déong vai tro quyét dinh trong
hoat dong nay boi cac thanh phan Gng dung chi c6 thé trién
khai va hoat dong trén cac nén tang thyc thi tuong thich.

M6 hinh thanh phan t6 hop: Su két hop nhiéu thanh phan
(g dung tao nén mot to hop (hinh 5). T6 hop céc thanh phan
¢6 thé 1a mot ung dung hoan chinh hodc dai dién mot churc
nang, nd dugc xem nhu la mot dang thanh phﬁn dac biét duoc
cdu thanh tir cac thanh phan nho. T6 hop ndy co vai tro xac
dinh cac thanh phan tmg dung can thiét trén co s6 cac t6 hop di
duoc dinh hinh vé mit chirc nang va chu trac lién két ung dung.
N6 mé ra kha ndng tai sir dung lai dic ta to hop da toi uu cho
muc dich nhat dinh. Diéu ndy cang c6 y nghia trong bdi canh
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cac thanh phan ctia t6 hop khong thé doc 1ap ma phai 16 thudc
1dn nhau dé tmg dung hoat dong.

Capabilities

kr Composite component

1%

Component 01 ]

L :| ?—11‘7 —
Properties{ .—T
L

%

Interface:

(X X X )
- 2<%

C 02

P

Y

Platform Requirements Component Requirements

Hinh 5. M hinh td hgp thanh phan.

Mot t6 hop duogc tao thanh tir cau triic lién két thanh phan
img dung. Vi vdy, dc ta m hinh to hop I tong hop céc dic
ta thanh phan cac mod hinh thanh phan chtra trong to hop, cac
thanh t6 cia md hinh t6 hop l1a sy dong b9 cac thanh o cia mo
hinh thanh phan. T6 hop thanh phan ng dung ¢6 thé hoat dong
trén mot hay nhiéu nén tang thuc th1 twong tmg v6i yéu cdu nén
tang thyc thi cta cac thanh phan cu tao. Chiing dugc tao thanh
boi qué trinh phat trién tmg dung tir nhiéu nha cung cap tng
dung nhim tao ra cac (mg dung ¢6 chirc ning dwgc chuan hoa.

Uu diém ciia mé hinh iing dung két hop dé xudt cho chg
UDDM

M& hinh tmg dung két hop tao nén su thay dbi trong co ché
hoat dong ctia chg UDDM. Dudi goc d nha cung cip UDDM,
hoat dong xdy dyng, phat trién va kiém thir img dung duoc giai
ph(')ng khoi sy chat hep vé moi truong thuc thi tir phia nha cung
cap dich vu. Mat khac, dich vu ha tAng va nén tang tir nha cung
cap dugc triru tuong hoa la mot thanh phén cua img dung, tai
nguyén dam may dugc cung cip thong qua thanh phan tng
dung d6 1 nén tang thyc thi. Diéu nay tao ra su chuyén héa
vai tro nha cung cdp dich vu dam may thanh nha cung cip
thanh phan nén tang thyc thi tmg dung. Cac UDDM tir vi thé
bi phu thudc tr¢ thanh hoa tiéu dinh hudng cho su phat trién
cong nghé nén tang thye thi. Vi thé, su da dang vé moi truong
cong nghé clia tang (mg dung tao ra p lyc canh tranh cho cac
nha cung cap dich vu ddm may trong phat trién va hoan thién
cac giai phap dong g6i moi truong thyc thi img dung dap g
duoc nhu cau trién khai vé mit cong nghé ciia cac ing dung
16p bén trén.

Mot ting dung khong chi dugc phat trién boi mot nha phat
trién ma c6 thé tir nhidu nha cung cap khac nhau. Cong viée
ndy c6 thé dugc chia thanh nhiéu phan viéc cho nhiéu nhom
phat trién khac nhau va ho co thé doc 1ap hoan thanh cac phan
viée dugc giao, thay vi cac ing dung dugc xay dung thanh
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cac modul va ghép ndi voi nhau, thi cic phan ctia img dung
duogc xay dung thanh cac thanh phan tmg dung trén nhiéu moi
truong lap trinh khac nhau dugc dong goi thanh céc thanh phan
tng dung, cic thanh phan nay doc lap vé chirc ning va kha
ning trién khai. Ung dung nhiéu thanh phan c6 kha ning bo
sung, thay thé, phat trién timg thanh phan riéng biét dé dap ung
nhu cau vé mt chirc nang ma khong anh huong dén cau tric
chung ctia hé thong phan mém.

Viéc ung dung/thanh phan ung dung khi dugc phat hanh
trén chg (mg dung khong can phai quan tim dén moi truong
thyc thi ung dyung la dong luc tao nén sy ning dong, da dang
cta cho UDDM. Tir d6 gop phan khic phuc han ché cia md
hinh chg UDDM hién nay.

Thif nghiém trién khai ing dung theo moé hinh dé xuat trén
cho UDBM

Xay dwng phwong thirc trién khai iing dung theo m hinh
dé xuat trén chg UDDM

V6i mo hinh thanh phan img dung da d& xuat & phan trén,
chung t6i thir nghiém viéc trién khai tmg dung két hop trén mot
moi truong da ddm may ciia chg Gmg dung. Dé don gian hoa
qué trinh thir nghiém, chiing toi sir dung chuan dic ta TOSCA
[10 11] dé dac ta cho cac UDDM hoan chinh (bao gdm ca
phan mém, nén tang va ha tang), dong th01 st dung cong cu
SALSA [12] dé tw dong hoa qua trinh trién khai img dung lén
ha ting da dam may. Quy trinh trién khai dugc mé ta trong hinh
6. Day 1a md hinh tmg dung hop nhét cac model thanh phén tir
cac chu thé ngudi tiéu dung, nha quan ly chg UDDM, nha phat
trién, nha cung cap dich vu. Dic ta (mg dung hop nhét dya trén
TOSCA bao gom: 1) Cau tric lién két thanh phan ng dung, 2)
K& hoach quan 1y, 3) Céc tao tac, 4) Céc tép cdu hinh. Pu ra
qua trinh dic ta duge md hinh hoa trong tép XML hodc ¢6 thé
dugc dong goi trong tép dinh dang CSAR. Déc ta sau khi dugce
tong hop day dii co thé dugc trién khai véi cac cong cu hd tro
hién c6 nhu SALSA [12] va OpenTOSCA [13-15].

Cloud Marketplace
Manager

@)
A®

Control parameters l
Ci

User's,
—_—

Cloud App Vendors

1 Application ComponentModel
Cloud provider

Platform Model
-

Validation and Synthesis
ICloud Marketplace

TOSCA Description
IXML.CSAR

TOSCA RUNTIME
ISALSA,OpenTosca

|

joud Providey
Cloud Provideg A
Cloud ProviderB

Hinh 6. Mo hinh dac ta.
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Trong mé hinh tmg dung hop nhat thanh phan, viéc trién
khai thanh phan tng dung gin véi nén tang thyc thi. Vi véy,
chung doc 1ap trong thuc thi trén cac nén tang thuc thi tir phia
nha cung cip dich vu dam may, thanh phan tmg dung duoc ciu
hinh lién két voi nhau béi giao thire va tham s6 két ndi. Thong
qua céc cong cu thuc thi tmg dung chg UDDM dugc trién khai
va cau hinh ty dong trén nhiéu moi truong ddm may khong
dong nhét, dong thoi gia ting kha nang tuong thich cia tng
dung voi cong ngh¢ da dam may.

Trién khai Wordpress trén hg ting da dim mdy (minh
hoa)

Trong vi du dudi day (hinh 7), chung t6i mo ta quy trinh
tién hanh trién khai va cdu hinh tmg dung Wordpress voi hai
thanh phan Appserver va Database trén Openstack v6i hai may
40 khac nhau. Céc thanh phin nay duoc dic ta bing TOSCA
(file XML), thuc thi voi SALSA, trién khai va cAu hinh ty dong
trén 2 may ao Ubuntu voi Shell Script.

Customer Customer

IUser IUser

Component model
ICloud App Vendors

Control parameters
ICloud marketplace manager

y installed on Platform model

ICloud Providers

<> congruent with
—> deployed on

> installed on
- host on

Hinh 7. Mé ta ding dung Wordpress trén chg UDDM.

Nha phét trién tmg dung cung cip tmg dung Wordpress
v6i 2 thanh phan co ban Wordpress Web Server va Database
MySQL. Pic tinh cta 2 thanh phan nay nhu sau: 1) Puoc hd
tro thiét 1ap moi truong hoat dong va tham s6 céu hinh thong
qua céc file Shell Script; 2) Pua céac shell script 1én luu trén
kho chtra (Repository); 3) Céc thanh phan dugc dic ti bang
TOSCA (file XML), dugc xac dinh trién khai riéng biét trén
2 may 4o khac nhau; 4) Luu file dac ta img dung 1én kho
chtra; 5) Dung SALSA thyc thi trién khai véi file XML dic
ta Wordpress; 6) Truy cap vao dia chi IP ciia Appserver dugc
SALSA cung cap sau khi di trién khai va cdu hinh cac thanh
phan tng dung ciia Wordpress thanh cong; 7) Sir dung tmg
dung Wordpress.

Dic ta cc thanh phan (mg dung Wordpress theo mé hinh
{mg dung két hop dugc thé hién & Hinh 8, 9, 10, trong d6
hinh 8 13 dic ta cac thanh phan tmg dung Wordpress Server
va MySQLServer; hinh 9 1a déc ta cho cac nén tang thuc thi
cua Wordpress Server va MySQLServer; hinh 10 la ddc ta cho
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thanh phan t6 hop ciia Wordpress Server va MySQLServer.

=ngd:Node Tetrplate minlnstances="1" maxInstances="1" id="Wordpress_Server" type="software" >
<ns2Properies>
<MappingProperties’=
</mzd:Properties=
=ns2:Requirements>
<ns2: SoftwareRequirement
<ns2:PlatformP equiremnent
</ms2:Requirements=
<ns2:Capabilities/>
<ns2Policies’>
</nsdModeTermplate=

id="mysql node_requirement' type="varable"/>
id="PHP_phtform_requirement" type="variahle" />

<ns2:Mode Template minInstances="1" maxInstances="1" id="MySQL" type="software">
<ns2Propefties>
<MappingProperties/=
</ns2Propertiess
=ns2:Requirements>
<ns2 SoftwareR equirement/>
<ns2:PlatformR equirement
<mskRequirements>
«nzd:Capabiliies>
<ns2: Capability id="Mysql node_capability" type="variable"/>
<isd: Capahilities>
<nsd:Policiest
</ns2:ModeTenmplate>

Hinh 8. Dic ta thanh phan Wordpress Server va MySQL.

id="MySQL_platform_requirement" type="wariable"/>

<ns2:PlatformT emaplate minkh dances="1" maxInstanc es="2147483647" id="Platform Wordpress"
type="o0s">
<ns?Propetties>
<MappingProperties>
<happingProp erty type="os">
<property nate="provider" »dsg@openstack</property>
<property name="instanceT ype" > 000001 920</property>
<property narme="hase Image" >a82e054f-4f01-49f9-bcdc- 7708045730 c</property >
<property name="packages" > </property>
<MappingProperty>
<MlappingProperties=
</ns2 Properties>
<ns2:Requirements’>
<nz2:Capahilities/>
<ns2Policies’>
<nz2DeploymentArifactss
<ns2:Deploymentartifact name="Artifact 93f8753h-17ah-43c5-8f11-e3ec98f3224"
xrnlng: salsa="https:fgithub comituwiendsg/SALSA" artifactRef="Artifact 93f8753h-17ab-43c 5-8f11-
e3ecl8fe32 " artifactType="salsa:sh" />
</ns2 Deploymentérti facts>
«/ng2:PlatformTemplatex
<ns2:PlatformT etaplate minln dances="1" maxInstanc es="2147483647" id="Platform MySQL"
type="o0s">
<ns2 Properties>
<MappingProperiies>
<WappingPropetty type="0s">
<prop erty name="provider">bk@opensta ck</prop erly>
<property name="instanceT ype"=000001920</property=
<property rame="haselmage" >a82e054f4f01-400-bedc-
7729804 57 30c</prop erly>
<prop ety name="parkages" > </property>
<MappingProperly>
<MlappingFroperties>
<ins2 Properties>
<ns2:Requirements/>
<nsi:Capabilities/>
<nsPolices’>
<ns DeploymentArti facts=
<nzd:DeploymentArifict rame="Artifact 23d412b9-fc 0e-47dc-hc8 T-4ec3d4a3609"
xring:salsa="https:/fgithub comAuwiend sg/SALBA" arti factRef="Artifact 23d412b9-fc0e-47dc-
beS T-4ec3d4aD3699" artifact Ty e="salsa:sh"/>
<fns2 Deploymentirt fcts>
/e PlatformTemplates

Hinh 9. Dic ta thanh phan nén tang cho Wordpress Server va
MySQL.

<ns:CompositionTemplate minhstances="1" maxInstances="10" id="CompositionWordpress"
type="software" >
<ns2:NodeTenplate refid="Wordpress_Server'/>
<ne2d:Node Termplate refid="MySQL"/>
<ns2R.elationship Template id="wordpress to_mysql' type="CONNECTTO">
<ns2: SourceElement ref="mysql node_requirement />
<ns2: TargetFlement ref="mysql node_capahility' />
=/ns2:Relationship Template>
<ns2Propetties>
<MappingProperties/=
</ns2Propettiess
<ns2 Requirements>
<ns2: SoftwareR equirement/>
<nsZ:PlatformR equirement/>
<ins2 Requirements>
<ns2: Capahilities/=
<ns2:Policies’>
<Mms2 CompositionTemplates

Hinh 10. Dic ta thanh phan t6 hgp ting dung gdm Wordpress
Server va MySQL.
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Ung dung Wordpress dugc dac td mdt cach cu thé thong
tin vé 2 thanh phan tmg dung cling voi nén tang thyc thi cia
ching. Cac thanh phan tng dung nay duoc ty dong hda trong
thiét 1ap moi truong thyc thi, trién khai.

Két luan

Trong bai bao, ching toi da tip trung phan tich va dé xuét
mo hinh tmg dung két hop cho chg UDDM vdi cdu triic nhiéu
thanh phan, dua ra mé hinh thanh phan, mo hinh t hop, md
hinh nén tang cua mg dung da dam may. Trong d6, mo hinh
tmg dung két hop dé xuét dugc thir nghiém thong qua viée dic
ta voi TOSCA va trién khai trén méi truong da dam may bang
cong cu SALSA. Thanh cong cua thir nghiém minh chimg cho
tinh kha thi ciia mé hinh tmg dung nhiéu thanh phan cho céc
chg ung dung da dam may.

LOI CAM ON

Cac tic gia xin cam on Chuong trinh KH&CN cap nha
nude phuc vu phét trién bén vimg ving Tay Bic da tai tro cho
nghién ctru thong qua dé tai “Ung dung va trién khai hé thong
phan mém tich hop va két ndi céc thiét bi dién tir y sinh va mang
truyén théng hd tro theo ddi stic khoé va dich & cong dong khu
vuc Tay Bac” (ma s KHCN-TB.06C/13-18).
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Nghién ciru xac dinh cac cau tir ciia tinh dau
vo qua phat thii ¢ cac thoi diém thu hoach khac nhau

Nguyén Vin Loi"
Truwong Dai hoc Cong nghiép Ha Noi

Ngay nhan bai 16/2/2017; ngay chuyén phan bién 18/2/2017; ngay nhan phan bién 25/2/2017; ngay chép nhan dang 23/3/2017

Tém tit:

Muc dich ciia nghién citu nay la xac dinh cac cu tir trong tinh diu vé qua phét thi thu hoach & cac thoi diém
100, 115 va 130 ngay nham lwa chon dwoc thoi diém thu hoach thich hop. Nghién ciru da chi rd, thoi diém thu
hoach 100 ngay, ham lwgng tinh diu thu dwgrc 1a 1,3+0,1 ml; thoi diém thu hoach 115 ngay, ham lwong tinh dau
13 1,7+0,2 ml va thoi diém thu hoach 130 ngay, ham hrong tinh diu 1a 1,8+0,2 ml (tinh trén 100 g vé qua phat
thit). Bing phwong phap GC-MS, da xac dinh dwoc ¢ thoi diém thu hoach 100 ngay c6 29 céu tir, trong d6 cé
9 chu tir thudc nhom hydrocarbon (chiém 34,49%) va 20 céu tir 12 dn xuit cia hydrocarbon (chiém 62,63%);
thoi diém thu hoach 115 ngay ¢6 35 ciu tir, trong d6 c6 10 ciu tir thudc nhém hydrocarbon (chiém 35,48%) va
25 céu tir 1a din xuét ciia hydrocarbon (chiém 62,43%); & thoi diém thu hoach 130 ngay c6 36 céu tir, trong c6
11 céu tir thudc nhém hydrocarbon (chiém 35,03%) va 25 ciu tir 1a din xuit ciia hydrocarbon (chiém 63,02%).
Vé6i muc dich san xuit tinh diu thi nén thu hoach qua phit thi & thoi diém 130 ngay ké tir khi ddu qua sé mang

lai hi¢u qua Kinh té va chit lwgng cao nhit.

Tir khéa: Ciu tik, chung cit 16i cuén hoi nwéc, ham lwong tinh dau, qud phdt thii, thoi diém thu hoach.

Chi s6 phén logi: 2.4
Dat van de

Qua phat thii ¢6 mui thom dic trung hap dan va dic
biét 1a chura nhiéu tinh dau (tinh dau qua phat thu thuong
tap trung chu yéu & phan vo), tuy nhién ham luong cac
cau tir trong tinh dau c6 su thay d6i ¢ cac thoi ky sinh
truong va phat trién khac nhau cua qua. Theo dong vy,
phat thu c6 vi cay, déng, chua, tinh 4m; co tac dung chira
c4c ching an khong tiéu, ddy bung, dau gan... Cac nghién
ctru dugc ly hién dai cho théy, phat thu c6 tac dung giai
trir sy co thét co tron, ha huyét ap, cit con hen va ting
cuong chtrc nang tiéu hoa... Qua phat thu tir khi dau qua
dén khi chin vang khoang 130 ngay, thoi gian tir khi dau
qua dén khi chin phy thudc vao tho nhudng va didu kién
trong trot. Trong cac glal doan sinh truong va phat trién
nay, ham luong tinh dau va cac cdu tir trong tinh dau
deu ¢6 su thay dbi [1]. Tinh dau phat thu dugc sir dung
rat nhiéu trong linh vyc san Xuét huong li€u thuc pharn,
my pham va dugc pham [2]. Nhu cau thi truong trong
nude va thé gidi ngay cang cao, dic biét 1a thi truong
Trung Quéc (mdi ndm nhép hang tram tan phat thu dé san
xudt tinh dau va duoc pham) [2]. Dén thoi diém nay, mic
di da co mot s6 cong trinh nghién ctru xac dinh cac cdu
tir trong tinh dau, nhung nghién ctru sy thay doi cau tir
trong tinh dau & cac thoi diém thu hoach, tir d6 x4c dinh

*Email: loichebien@yahoo.com
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thoi diém thu hoach thich hop cho muc dich khai thac va
thu hoi tinh dau thi gan nhu chua c6 mot cong trinh nao
nghién ctru. Nhan thirc dugc y nghia ciia van dé néu trén,
chung t6i da nghién ciru xac dinh ham luong tinh dau va
c4c cAu tir trong tinh dau & cac thoi diém thu hoach khac
nhau, lam co s¢ cho viéc thu hoach qua phat thu dé khai
thac va thu hoi tinh dau dat hiéu qua cao nhét.

Nguyén liéu va phuong phap nghién cuu
Nguyén liéu va thiét bi

Nghién ctru dugc tién hanh trén d6i twong 1a qua phat
tha, thu mua tai 3 trang trai ctia tinh Bic Giang, ¢ 3 thoi
diém thu hoach 1a 100, 115 va 130 ngay (ké tir khi dau
qua). Thiét bi sir dung trong nghién clru 1 bo chung cit
tinh dau Clevenger (d<I) va may sic ky khi GC6890-
MS5898, cot mao quan HT-5MS. Pia diém thyuc hién
la phong thi nghiém chuyén nganh cua Truong Dai hoc
Cong nghiép Ha Noi va Vién Nghién ctru dau va Cay c6
dau.

Phuwong phap nghién ciru

Xac dinh ham leong tinh dau vé qua phdt thii: Can
100 g vo qua phat thu da dugc xay nho va dong 500 ml
nudc cat (sao cho vé qua phat thi ngédp trong nudc), cho
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Abstract:

The purpose of this study was to determine the
constituents of peel oil from Citrus medica L.var.
sarcodactylis Sw. in different harvest times to select
for the most suitable harvest time ensuring the
quantity and quality. The results showed that the
oil content was 1.3+0.1 ml, 1.7+0.2 ml, and 1.8+0.2
ml at the harvest time of 100 days, 115 days, and
130 days, respectively. By using the GC-MS method,
the oil at the harvest time of 100 days had 29
constituents, including 9 constituents of hydrocarbon
group (34.49%) and 20 constituents of hydrocarbon
derivatives (62.63%). At the harvest time of 115
days, 35 constituents were determined, including 10
constituents of hydrocarbon group (35.48%) and 25
constituents of hydrocarbon (62.43%). At the harvest
time of 130 days, 36 constituents were found, including
11 constituents of hydrocarbon group (35.03%) and
25 constituents of hydrocarbon derivatives (63.02%).
For the sake of oil production, the Citrus medica
L.var. sarcodactylis Sw. fruits should be harvested
at the time of 130 days after fruition for the highest
quality and economic benefits.

Keywords: Citrus medica L.var. sarcodactylis Sw.,
constituents, harvest time, oil content, steam
distillation.

Classification number: 2.4

vao binh cau 1000 ml rdi dem chung cit tinh dau theo
phuong phap chung cit 16i cudn hoi nudc bang bd xéac
dinh ham luo*ng tinh dau nhe Clevenger (d<1) cung voi
sinh han hdi luu [3, 4]. Ham lugng tinh dau c¢é trong vo
qua phat thu dugc xac dinh theo cong thuec:

v.d.10*
X=—"%7 (o
m.(lOO—W)(/O)

Trong d6: X 1a ham luong tinh dau c6 trong vo qua
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phat thi1 (%), m 1a khdi lugng vo qua phat thi dem chung
cat (g), d 1a ty trong cua tinh dau, V la thé tich tinh dau
thu duoc ¢ dung cu do (ml), w 1a 6 am vé qua phat thu
(%).

Phirong phdp khai thdc va thu héi tinh dau: Qué phat
thu duoc rira sach, tach 1§y vo va ép co hoc trong moi
trudong lanh, ly tam 2500 vong/phut trong thoi gian 5
phut, hdn hop duoc tach thanh 2 16p, tinh diu ¢ phia
trén, con nudc va can o phia dudi, dung microburet hut
lay tinh dau va lam khan bang natrisunfat thu duoc tinh
dau vo qua phat thu ép lanh da lam khan [3].

Phirong phap xdc dinh cdc cau tir trong tinh dau: Cac
cAu tir cua tinh dau vo qua phat tha duoc xac dinh bang
phuong phap GC-MS véi chuong trinh thyc hién nhu
sau: Nhiét do cot 80-150°C, tc do ting nhiét 3°C/phut,
git & 5 phut va 150-220°C, tbe do tang nhiét 8°C/pht,
giit & 5 phut. Didu kién MS: Ton héa miu ¢ thé ion hoa 70
ev, nhiét d6 duy tri 250°C, khi mang 1a He toc d6 0,5 ml/
phit, téc do chia dong 1:50 [5-7].

Két qua va thao luan

Ham lwong, mau sdc va mii ciia tinh ddu vé qud
phit thii ¢ cdc thoi diém thu hoach khdc nhau

Ham luong, mau sic va mui cua tinh ddu vo qua phat
thu 12 mot chi tiéu quan trong dé xac dinh thoi diém thu
hoach. Két qua xac dinh ham lugong, mau sdc va mui cia

tinh dau vo qua phat thii dugc trinh bay ¢ bang 1.

Bang 1. Ham lugng, mau sic va mii clia tinh dau vé qua
phat thii & cac thoi diém thu hoach khac nhau.

Thoi diém thu hoach
TT Cac chi tiéu
100 ngay 115 ngay 130 ngay
1 Ham lugng tinh dau (ml) 1,3+0,1 1,7£0,2 1,8+0,2
2 Mau sic cia tinh du Khong mau ~ Khong mau Vang nhat
3 Mui ciia tinh dau Thom nhe Thom Thom ddc trung

Gia tri trung binh £ do léch chudn, n=3.

Két qua nghién ciru trong bang 1 cho thiy, ¢ thoi
diém thu hoach 100 ngay, ham lugng tinh dau thu duoc
1a 1,3+0,1 ml, tinh dau khong c6 mau va c6 mui thom
nhe. Pén thoi diém thu hoach 115 ngay, ham luong tinh
dau tang 1én ro rét, véi ham lugng tinh dau thu duoc
1a 1,7+0,2 ml, tinh dau c6 mui thom. Tai thoi diém thu
hoach 130 ngay, ham lucmg tinh dau ting khong dang ké
va ¢6 xu huéng on dinh dan, cu thé & 3 lan thi nghiém
ham lugng tinh dau thu duge déu dat & muc 1,8+0,2 ml,
& thoi diém nay tinh dau c6 mau vang nhat va mii thom
dic trung hip dan hon hai thoi diém 100 va 115 ngay. S&

a1
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di & thoi diém thu hoach 130 ngay ham luong tinh dau
tang khong dang ké va c6 xu hudng 6n dinh so voi thoi
diem 115 ngay la vi qua phat thu dang chuyén sang giai
doan gia héa va chin vang. Vay véi muc dich 1a hiéu suat
thu hoi tinh dau va mui thom cua tinh dau thi chon thoi
diém 130 ngay 1a phu hop.

Céc cdu tir ciia tinh ddu vé qud phdt thii & cdc thoi
diem thu hoach khdc nhau

St dung phuong phdp GC-MS, nghién ctu da xéac dinh

dwoc cac cau tir trong tinh ddu vo qué phét thii & 3 thoi diém
thu hoach khac nhau. Két qua duoc trinh bay ¢ bang 2.

Béing 2. Cac cau tii trong tinh dau vé qua phat thii & cac
thoi diém thu hoach khac nhau.

Thoi Ham luwgng (%)
TT Tén chu tir gian luu
(phiif) 100 ngay 115 ngay 130 ngay

1 myrcene 4276 - 3,97 3,05
2 octanal 5,625 2,92 1,26 1,24
3 citronellal 6,432 - 3,53 2,82
4 o-terpinene 7,168 3,52 1,87 1,86
5 cis-linalool oxide 8,128 1,54 0,98 0,97
6 trans-linalool oxide 9,003 2,73 1,85 1,89
7 [-limonene 11,395 797 7,69 6,14
8 linalool 11,811 - 1,34 1,38
9 octanol 12,726 2,92 1,95 1,97
10 linalyl acetate 13,433 3,78 2,54 2,73
11 nonanal 14,278 2,27 1,91 1,89
12 octyl acetate 15,189 3,73 2,37 2,78
13 thujene 16,172 2,95 2,36 2,76
14 gerany! acetate 19,272 1,98 1,54 1,59
15 a-citronellol 20,072 2,56 2,18 2,74
16 a-terpineol 20,942 1,75 0,96 0,97
17 neryl acetate 21,197 4,09 3,27 3,43
18 [f-citronellol 21,693 2,73 2,04 2,45
19 J-terpinene 22,632 - - 0,93
20 p-cymene 23,034 2,52 2,56 2,87
21 terpinolene 23,295 1,64 1,33 1,32
22 nonanoic acid 24,189 - 2,37 2,83
23 decanal 25,083 2,84 1,98 1,97
24 dodecanal 25,608 5,93 5,94 6,05
25 perilla alcohol 26,007 3,81 3,61 345
26 trans-nerolidol 26,528 3,74 3,56 348
27 sabinene 27422 5,28 5,37 5,82
28 geranial 27,818 435 4,49 5,08
29 a-phellandrene 28,258 3,96 3,97 3,86
30 a-farnesene 29,713 3,07 3,79 403
31 farnesol 30,726 2,87 2,39 2,57
32 J-cadinene 31,452 2,98 2,57 2,39
33 cumin aldehyde 33,566 2,12 2,14 2,24
34 tridecanal 34,871 - 2,37 2,03
35 cis-geraniol 35812 3,97 2,94 2,26
36 trans-geraniol 37,327 - 2,92 2,21
Nhom monoterpene 27,84 2912 28,61
Nhom sesquiterpene 6,65 6,36 6,42
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Nhom aldehyde 20,43 23,62 23,32
Nhém alcohol 24,35 23,89 2348
Nhom ester 13,58 972 10,53
Nhom oxide 4,27 2,83 2,86
Nhom acid - 237 2,83
I Z}’frﬁfﬂ; w 34,49 3548 35,03
Téng cic ciu tir
la din xuat ciia 62,63 62,43 63,02
hydrocarbon

Tong cong: 97,12 97,91 98,05

Ghi cha: (%): tinh theo dién tich peak s3c ky.
Thoi diém thu hoach 100 ngay:

u“=
5.4 9

Vo
‘ i

Ll J I AL i

T i)

Hinh 1. Sdc ky dé tinh dau vé qua phat thi thoi diém thu
hoach 100 ngay.

O thoi diém thu hoach 100 ngay, di xac dinh duogc 29
cau tir trong tinh dau vo qua phat thi (hinh 1), trong d6 c6
9 cAu tir thude nhom hydrocarbon, chiém 34,49% (nhém
monoterpene: 27,84%, nhom sesquiterpene: 6,65%) va
20 cAu tur 1a din xuét cua hydrocarbon, chiém 62,63%
(nhoém aldehyde: 20,43%, nhom alcohol: 24,35%, nhom
ester: 13,58% va nhom oxide: 4,27%).

Thoi diém thu hoach 115 ngay:

Hinh 2. S&c ky db tinh dau vé qua phat thi thoi diém thu
hoach 115 ngay.
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O thoi diém thu hoach 115 ngay, da xac dinh duogc 35
cdu tir trong tinh dau vo qua phat thi (hinh 2), trong d6 c6
10 c4u ttr thudc nhom hydrocarbon, chiém 35,48% (nhom
monoterpene: 29,12%, nhom sesquiterpene: 6,36%) va
25 céu tir 12 dan xuét cua hydrocarbon, chiém 62,43%
(nhoém aldehyde: 23,62%, nhom alcohol: 23,89%, nhom
ester: 9,72%, nhom oxide: 2,83% va nhom acid: 2,37%).
So v6i thoi diém thu hoach ¢ 100 ngay, thi ¢ thoi diém
nay thu duoc nhiéu hon 6 cAu tir 1a myrcene, citronellal,
linalool, tridecanal, trans-geraniol va nonanoic acid.

Thoi diém thu hoach 130 ngay:

10 —_—

90

&

70

— e
433

I =

Time (min)

Hinh 3. Sic ky dé tinh dau vé qua phat thi thoi diém thu
hoach 130 ngay.

Pi xac dinh dugc 36 cdu tir trong tinh dau vo qua
phat thi1 & thoi diém thu hoach 130 ngay (hinh 3). O thoi
diém thu hoach nay, nhidu hon thoi diém 115 ngay 1 cdu
tir va thoi diém 100 ngay 6 cdu tir. Trong cac cau tir thu
duoc cho théy, ¢6 11 céu tir thude nhom hydrocarbon,
chiém 35,03% (nhém monoterpene: 28,61%, nhom
sesquiterpene: 6,42%), trong d6 c6 mot sd cau tir chiém
ty 1¢ cao nhu /-limonene: 6,14%, sabinene: 5,82%,
o-farnesene: 4,03%, a-phellandrene: 3,86%, myrcene:
3,05%. Két qua nghién ciru cho thay, c6 25 cau tir 1a dan
Xuét ciia hydrocarbon, chiém 63,02% (nhém aldehyde:
23,32%, nhom alcohol: 23,48%, nhom ester: 10,53%,
nhom oxide: 2,86% va nhom acid: 2,83%). Trong cic ciu
tir ndy c6 mot sd cau tir chiém ty 18 cao nhu dodecanal:
6,05%, geranial: 5,08%, trans-nerolidol: 3,48%, perilla
alcohol: 3,45%, neryl acetate: 3,43%. So sanh giira 3 thoi
diém thu hoach, thi thoi diém 130 ngay ké tir khi ddu qua
¢6 s cau tir nhiéu hon va mui thom cua tinh dau hap dan
hon, vi vy chon thoi diém 130 ngay dé thu hoach qua
phat tha cho muc dich khai thac va thu hdi tinh dau 1a
phu hop.
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Str dung phuong phap chung cat 16i cuén hoi nude
dén thé tich khong d6i da xac dinh dugc ham luong tinh
dau trong vo qua phat tha ¢ 3 thoi diém thu hoach. Thoi
diém thu hoach 100 ngay, ham lugng tinh dau thu duoc
1a 1,3+0,1 ml; thoi diém thu hoach 115 ngay, ham lugng
tinh dau 1a 1,7+0,2 ml va thoi diém thu hoach 130 ngay,
ham luong tinh dau 1a 1,8+0,2 ml (tinh trén 100 g v6 qua
phat thu).

Bang phuong phap GC-MS, xac dinh duoc & thoi
diém thu hoach 100 ngay c6 29 ciu tir, trong d6 c6 9 ciu
tir thugc nhém hydrocarbon, chiém 34,49% va 20 ciu tir
1a dan xuét cua hydrocarbon, chiém 62,63%; thoi diém
thu hoach 115 ngay c6 35 ciu tir, trong d6 c6 10 ciu tir
thugc nhém hydrocarbon, chiém 35,48% va 25 chu tr la
dan xuét cua hydrocarbon, chiém 62,43%; & thoi diém
thu hoach 130 ngay c6 36 cau tir, trong c6 11 cau tir thude
nhom hydrocarbon, chiém 35,03% va 25 ciu tir 1a dan
xuat cua hydrocarbon, chiém 63,02%. O thoi diém thu
hoach 130 ngay, ham luong tinh déu, céc ciu tur trong
tinh du va mui thom ctia tinh dau déu 16n hon thoi diém
thu hoach 100 ngay va 115 ngay. Do d6, voi muc dich san
xuét tinh dau thi nén thu hoach qua phat thii & thoi diém
130 ngay ké tir khi ddu qua s& mang lai hiéu qua kinh té
va chét lugng cao nhét.
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Nghién ctru tinh chat tir
trong h¢ perovskite Nd, Sr MnO,
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Tém tit:

Hé hop chat Nd, Sr MnO, (v6i x =1/3; 0,4 va 0,5) don pha va c6 cAu tric truc thoi. Cac tinh chit tir cia hé da
dwge nghién ctru tir cac dwong cong tir Ao phu thudc nhiét d¢ khi lam lanh khong c¢6 tir trwomg (ZFC) va cé tir
trueong (FC) trong viing nhiét dd 77-350K. Cac so liéu thye nghiém thu dwoc trén dwdng cong M(T) dwoc lam
khép véi dinh luat Block M(T) = (1 - BT*?) trong vung nhi¢t d¢ T <T_. H¢ s0 tir hoa song spin (B) da dwoc xac
dinh. Cac gia tri B két hgp véi ly thuyét vé twong tac trao doi kép (DE) da gidi thich vé sy bén virng ctiia trang
thai sit tir khi ting nong d Sr. Hién twong cluster glass va spin glass ciing dwgc quan sat.

Tir khéa: Céu triic don pha, chuyén pha sit tiv - thugn tir, ham Block, thiiy tinh spin, twong tic trao déi kép (DE),

1y s6 Mn**/Mn*",

Chi s6 phén logi: 2.5

Mot s6 cong trinh nghién ctru anh hudng cua sy thay
thé Sr cho Nd trong hé perovskite Nd, Sr MnO, cho thay,
nhiét do chuyen pha st tir - thuan tir (T ) thay d01 kha phuc
tap. O viing nong do thap (x < 0,1) trang thai phan st tir -
dién moi chiém wu thé, khi ndng do thay thé Sr ting (x >
0,15) thi trang thai sat tir thong tri trong vat liéu [1, 2]. Mat
khéc, mot s0 téc gia cho thiy h¢ hop chat ndy c6 hi¢u img
tir tr& (CMR) 16n & gan nhiét d6 chuyén pha T. [1]. Glan
d6 pha ctia hé Nd,_Sr MnO, [3, 4] cho biét rang, v6i nong
do Sr tu x=0,3 den x=0,8 trong hé mau ton tai nhleu trang
thai cau tric tu Céu triic thuan tir - dién moi (PM), cdu trac
sit tir (FM), cdu tric phan sat tr (AFM), trang thai trat ty
dién tich (CO), v&i cac kiéu ciu triic phan sat tir A va C [5].
Vi vay nghién ctru anh huong ciia sy thay thé Sr cho Nd
Ién tinh chét tir trong hop chat Nd, St MnO, 1a m6t dé tai
hap dan.

Bai bao trinh bay mot sb két qua nghién ctru ciu tric va
su thay ddi tinh chét tir khi thay thé Sr cho Nd trong hé hop
chét Nd, Sr MnO, (v6i ham luong x = 1/3; 0,4 va 0,5).
Cac phep do mémen tir va xAc dinh nhiét d6 chuyén pha
da duoc thyc hién ¢ ving nhiét do thap. bac biét 1a ngoai
viéc dua vao mo hinh twong tac trao doi kép (DE) dé giai

*Tac gia lién hé: Email: khaidhxd@gmail.com
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thich két qua thu duoc con véan dung 1y thuyét tinh toan,
d6 1a su két hop str dung dinh luat Block [6] va két qua
thuc nghiém dé danh gia cuc‘mg d6 twong tac trao doi.
Trén co so d6 c6 thé giai thich vé sy thay d6i nhiét 46 T.

khi tang ndng d6 Sr trong hé hop chat nay.

Noi dung nghién ciu

Cac mau nghién ctru c6 hop thic danh dinh Nd,
Sr, MnO (x=1/3;0,4va0,5) du’orc ché tao bang phu0’ng
phap gém. Thanh phan ban dau gdm cac oxit va mudi:
Nd,O, MnO va SrCO, duoc tinh toan chi tiét theo horp
thuc Sau d6 hon hop duoc nghién, tron vai gio, r0i siy
kho trong ving nhiét d6 200-300°C. Hon hop dugc ép
thanh cac vién mau va dugc nung so bo ¢ nhiét &6 900°C
trong 12 gid ¢ diéu kién chudn (p = 1 atm) va dé ngudi
theo 10. Cac vién mau dugc nghién lai khoang 3 gio trong
cbi ma ndo, sau do ¢ép thanh vién. Cac vién mau dugc
nung thiéu két & 1000°C trong 10 gid, rdi ting nhiét
dd nung 1én 1100°C giilr trong 24 gio trong moi trudng
khong khi. Mau duoc 0 u 6 650°C trong 12 gid va de nguoi
theo 10. Tat ca cic mau déu duoc nghién ciru cau trac
bang nhiéu xa tia X (XPD), nghién ctru tinh cht tir bang
tir ké mau rung (VSM) va gid tri B trong cong thirc Block
duoc xac dinh bang phuong phap 1am khép ham sir dung
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Abstract:

The magnetic properties of Nd, Sr MnO, system
(with x =1/3, 0.4, and 0.5) have been investigated with
magnetization curves in zero field cooling (ZFC) and
field cooling (FC) measurements in the temperature
range of 77-350K. It is indicated that the temperature
dependence of magnetization has fitted in the
Block’s law in the region of T < T at all samples.
The magnetoresistance of Nd, Sr MnO, system has
been determined with low magnetic fields of 0.0-0.4T
in low temperatures. It is found that the obtained
magnetoresistance ratio (CMR) has decreased by
increasing Sr concentrations. The maximum values
of CMR (%) have obtained at around the region
of metal-insulator transition temperature (T),).
The dependence of maximum CMR (%) on the Sr
concentrations has been in accordance with the
hyperbola function in this system.

Keywords: Block’s law, Double-Exchange interaction
(DE), ferromagnetic-paramagnetic phase transition,
ratio of Mn®*/Mn*, single phase, spin-glass.

Classification number: 2.5

|
phan mém Origin.
Keét qua va thao luan

Céiu tric tinh thé

Gian d6 nhidu xa tia X clia cac mau nghién ciru trén
hinh 1 cho thay: Cac dinh nhidu xa thu duoc rat sic nét
va dugc ddng nhat vé6i cdu tric perovskite dang truc thoi
(orthorhombic). Cac hing s6 mang tinh thé va thé tich
6 co so duogce xac dinh tir gian do nhidu xa tia X cho két
qué 1a: Mau x = 1/3 ¢6 thé tich 6 co s6 V = 226,89 A% va
mau x = 0,5 ¢ V =227,84 A3 (xem bang 1). Sy thay ddi
thé tich 6 co s& ndy c6 nguyén nhan 1a do ban kinh Sr?*
(1,12A) thay thé 16n hon ban kinh Nd** (0,995A) [7] khi
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ndng do thay thé Sr cho Nd ting. Diéu nay c6 thé dan dén
su dan nd hoac méo mang tinh the.

Hinh 1. Gian d6 nhiéu xa tia X ctia hé Nd, Sr MnO, (x =
1/3,x=0,4vax=0,5).

Tinh chit tiv

Tinh chit tir cta h¢ miu Nd,_Sr MnO, (x = 1/3; 0,4
va 0,5) da dugc nghién ciru trong truong hop lam lanh
c6 tu truong (FC) voi H = 1 kOe va lam lanh khong ¢o
tu truong (ZFC). Hiu rqnémen tr AM =M, - M, phu
thudc nhiét dd duoc bi€u dién trén hinh 2. Gia tri nhiét
d6 chuyén pha sit tir - thuén tir (T’C) dugc xac dinh qtl‘l’ cac
duoc cong M(T) (bang 1) cho thay, nhi¢t dd chuyén pha
T tang khi ndng do thay ‘ghé Srcho Nd tang. Nguyén nhan
¢6 thé 1a do sy dan nd cau truc tinh thé va sy méo mang
Jahn-Teller dd anh huong t6i bat dién MnO, khi nong do
Sr tang. Cac tac gia [8] cho rang, trong vung nong do thay
thé Sr1a 0,25 <x<0,5, trang thai sat tir - kim loai chiém
uu thé trong hop chit, nén ghiét d6 chuyén pha T. thay
doi nho khi nong d6 thay the Sr tang.
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Hinh 2. Pudng cong FC, ZFC cia hé¢ mau Nd,_Sr MnO,
(@ x =1/3; (b) x = 0,4; (c¢) x = 0,5; (d) hiéu mémen tur
M, M, phu thudc nhiét d§ ctia cic mau nghién ciu.
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Bang 1. Thé tich 6 co s&, nhiét do chuyén pha sit tir -
thuan tir (T ), nhiét d¢ déng bang spin (T) va gia tri B cla
hé Nd, Sr MnO,.

Miu V (%) T.(K) T, (K) B(x10%
Nd,Sr,,MnO, 226,89 275 220 4,940,112
Nd, Sr, ,MnO, 227,05 278 200 4,240,151
Nd, Sr, MnO, 227,84 280 199 5,3+0,240

0,5770,5

Tu cac dudng cong AM =M, .- M, . phu thudc nhiét
do trén hinh 2d cho thdy, dudi nhiét d¢ chuyén pha T,
gia tri AM > 0 va AM ting déan theo su giam cua nhiét
d6. Nghia 1a cac duong cong FC va ZFC tach nhau dan
va cang biéu hién rd khi nhiét do giam. Sy khac biét nay
1a do ban chat ciia hai qua trinh 1am lanh mau khi ¢6 tir
truong va khi khong cé tur truong tac dung (H = 1 kOe).
Mat khéc su tach nhau gitra hai duong ZFC va FC ¢ vung
nhiét d6 thap (T < T,) con do trong mAau van con ton tai di
hudng tir nguyén thay [7]. Hinh 2d con cho thay, tai mot
nhi¢t d xac dinh dudi nhigt do T, AM giam khi néng do
Sr tang. Két qua nay 1a mot minh chimg cho sy bén vimng
céu trac sit tir trong mau. Boi vi, & dudi nhiét do chuyén
pha T, trang thai st tir clia mau phu thudc vao AM. Khi
AM nho thi trang thai sit tir bén viing hon va it bi anh
hudng do nhiét d6. Nhu vay, c6 thé nhan dinh rang, véi
mau x = 0,5 c6 AM nh6 nhat nén cau tric tir bén viing
hon so v&i mau ¢6 néng d6 x = 1/3 va x = 0,4. Do do6 dé
pha v trang thai sat tir trong mau (x = 0,5) cin mot ning
lugng nhiét 16n hon [am cho nhiét d chuyén pha T tang
chat it khi ndng thay thé Sr cho Nd ting lén.

Hinh 3 dua ra cac duong cong ZFC ddi voi tat ca cac
mau nghién ctru. Nhan thy ring trén cac dudng cong
nay déu xuét hién mot cuc dai twong ung véi nhiét do
dong bang spin T, (defrezing temperature of spin glass).
O vung nhiét d¢ thép hon T, (T < T)), vat li¢u biéu hién
trang thai cluster glass hodc spin glass. Khi T.<T<T_,
vat lidu ¢ trang thai st tir va twong tac trao d6i kép (DE)
chiém wu thé. Gid tri T, da dugc xac dinh va dua ra trong
bang 1. Nhén thay T, gidam manh khi nong do Sr ting tir x
=1/3 1én x = 0,4. Nguyén nhan gay ra hién tugng nay la
do qua trinh bién ddi cua cac ion Mn** thanh Mn** trong
qua trinh thay thé ion Nd* bang Sr**. Sy ¢6 mit ctia ion
Sr?* dan t6i viéc pha v trang thai sat tr hodc da lam
nghiéng cac spin ngadn can qua trinh hinh thanh trang thai

sat tir trong mau [9].
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Hinh 3. Pubdng cong ZFC ctia hé mau Nd, Sr MnO, (x =
1/3; 0,4 va 0,5).

Tir cac s6 liéu thyc nghiém trén duong cong ZFC cua
cac mau, trong vung nhiét do T < T, chung toi da lam
khép cac gia tri momen ttr voi ham bac nhat: M(T) =a.T
+ b (hinh 3). Cac két qua hé sb goc a xac dinh duoc cho
thay, gia tri a giam tir 0,04 (VO’l X= 1/3) xudng 0,013 (voi
x=0,5). Diéu nay ching t6 ciu truc sit tir trong hop chét
6n dinh va bén viing khi ting ndng do Sr.

Dinh ludt Block

Cac két qua M(T) thu dugc trong ving nhiét do T < T,
c6 thé duoc biéu biéu dién theo dinh luat Block
hl/{/(IT) 1- BT2 (1), 6 day M_ la tir d§ bao hoa khi mau &
nhiét 46 0K va B 1a hé sb tir hoa song spin O nhiét do
thip. Nghién ctru su thay d6i hang s6 B trong cong thic
(1), cac tac gia [6] nhan thiy ring, gi tri B lién quan dén
cuong do twong tac trao dbi kép (DE) trong miu va nd
anh hudng t6i nhiét do chuyén pha sét tir - thuan tir (T,).
Khi B giam, cuong d¢ tuong tac DE ting, kéo theo nhiét
d6 chuyén pha T. tang.

Xuat phat tir mo hinh séng spin & ving nhiét do T <
T, ching t6i nghién ctru chi tiét cac duong cong M(T)
trong truong hop lam lanh co6 tir truong ¢ vung nhiét do
T <170K.

Hinh 4 trinh bay ty s6 —— ( )

phu thudc vao T trong

vung nhiétdo T< 170K (101 V0'1 hé hop chat Nd, Sr MnO.,.
Nhan thay rang, cac so li€u trén cac duong cong nay
trang khép v6i dinh luat Bloch. Ding phan mén Origin,
chung t6i da xac dinh dugc gia tri B trong cong thire (1)
va dua ra trong bang 1. Nhan thay, gi4 tri B giam va nhiét
do T, tang twong Umg véi ndng do Sr tang tir x = 1/3 1én
X = 0 ;4. Tuy nhién ¢ x = 0,5, gia tri B va T, tang chut it.
Nhu vy, cac két qua thuc nghiém cia chung toi ligt ké
trong bang 1 phii hop vé6i nhitng phan tich tir 1y thuyét
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clia cac tac gia [6] & ndng do thay thé x < 0,5. Két qua xac
dinh hang s6 B trong truong hop x=0,5 cho théy, su thay
d6i nhiét do chuyén pha T cua mau khong thé dira hoan
toan vao mé hinh tuong tac trao doi kép (DE) hay su thay
doi ty so Mn*/Mn* ma can phai tim hiéu thém vé& cac
ung xuat ndi tai do cac ban kinh ion khac nhau dugc thay
thé trong cau trac tinh thé [10].
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nhiét do T < 170K cda hé NdHerN;nOs.

Hinh 4. Sy phu thudc clia ty s6

Horp chét Nd, Sr MnO, (x=1/3; 0,4 va 0,5) da du:oc
ché tao va anh huong cua su’ thay thé Sr cho Mn 1én céu
tric va tinh chat tir cia hé da duoc nghién ciru. Két qua
cho thay, nhiét do chuyen pha sat tir - thuan tir (T,) tang
dang ké va trang thai st tir bén virmg hon theo nong do
thay thé Sr. D quan sat thdy su tao thanh cac dam thuy
tinh (cluster glass hoac spin glass) trong viung nhiét do T
< 220K. Buong cong M(T) trong vung nhiét d0 (T <
170K) dugc lam khép véi ham Block. Cac gia tri B xac
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dinh tir ham Block két hop v6i tuong tac DE c6 thé giai
thich cho sy thay doi T . theo nong do Sr (x <0,5).

LOI CAM ON

Nhom tac gia xin chan thanh cam on sy hd tro cua Bo
KH&CN thong qua dé tai nghién ctru khoa hoc co ban
Nafosted, ma sé 103.02-2014.59.
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Nghién ctru tai sir dung b thai dong riéng
dé nuoi trong nam so trang (Pleurotus florida)

Nguyén Nhw Ngoc'?*, Nguyén Vin Cach? Lé Thi Lan?, Tran Lién Ha?

Vién Cong nghé sinh hoc Lam nghiép, Truong Pai hoc Lam nghiép
2Vién Cong nghé sinh hoc - Cong nghé th;t'cphém, Truong Dai hoc Bach khoa Ha Noi

Ngay nhén bai 2/3/2017; ngay chuyén phan bién 6/3/2017; ngay nhén phan bién 3/4/2017; ngay chip nhan dang 12/4/2017

Tom tit:

O Viét Nam, cac lang nghé ché bién tinh bot dong riéng va mién dong dang ngay cang phat trién véi nhiéu mit
tich cuwe, gop phan ddi méi bd mit kinh té 1ang nghé. Tuy nhién, mit tiéu cuc ciia chudi hoat déng nay 1a vin
nan 6 nhiém méi treomg. Mot trong nhirng tic nhin true tiép giy 6 nhiém la do lwgng b thii sau qua trinh
san xuat qua 16m (85-90% trong luwgng ci), chwa dwge xir ly thich hgp ma chi yéu dwgrc x4 ludn theo nwéc thai
ra song, sudi hoic danh ddng & canh noi 6. Ba thai dong riéng chira ham lweng nwéc 16n va giau hop chét hiru
co nhw hemicellulose, tinh bdt, celluolose, protein, khoang... khi bi vi sinh vt phan hity boc mui héi théi, lam
6 nhiém moi trlrimg khong khi, nuwéc mait, nuwée ng?lm Nhin thiy ba thai dong riéng la nguf)n co chit giau
dinh duéng, ¢ thé tai sir dung dem lai hiéu qua kinh té gia ting cho nguoi dan lang nghé, dong thoi dat muc
dich 16n hon la glam thleu 0 nhlem moi truwdng, nhom nghlen ciru da sir dung ba thai dong riéng 1am ngudn
co chit dé nuéi trong nim so trang Pleurotus florida. Két qua cho thiy, hoan toan c6 thé sir dung ba thii dong
riéng 1am ngudn co chit dé nudi trong nim so tring cho hiéu qua cao. Két qua nghién ciru mot s6 yéu té dnh
hm”rng dén niing sudt nam so triang trén ba dong riéng cho thiy, khi sir dung ba dong riéng khé xir Iy véi nwéc
voi nong do 1%, bd sung 5% cam gao va 1% CaCO,, h¢ sgi nim phat trién sau 25 ngay kin bich nguyén liéu
va ning suit thu qua thé dat 49,52%.

Tir khéa: Bi thdi dong riéng, lang nghé, ndm so tring, 6 nhiém moi truwong.
Chi s6 phén logi: 2.7

Pat van deé minh ba dong rleng la nguon co chét thich hop cho nuoi
trong nam so trang voi higu suét cao. Viéc xdy dung quy
trinh k¥ thuat nudi trong nim so tring trén ba dong riéng
s& gop phan khuyén khich nguoi dan lang nghé khong
thai bo ba dong riéng sau qué trinh san xuit ma sir dung
dé trong ndm, vira ting thu nhap vira gitp giam 6 nhiém
moi truong tir cac hoat dong ché bién va san xuit tinh bot
dong riéng va mién dong.

Lang nghé ché bién tinh bot dong riéng & nudc ta
dang phat trién manh nham cung tng san pham tinh bot
va mién dong cho thi truong trong nudc va xuat khau.
Tuy nhién, véi lugng ba thai 16n (ba tuoi chiém 85-90%
trong luong cu), giau hitu co hemicellulose, cellulose,
tmh bot, protem [1] chua du’orc xu ly (thu:cmg xa thang
xuong cbng, ranh roi tryc tiép d6 ra séng subi hodc do
dong xung quanh noi ¢), bi vi sinh vat phan huy bdc mui Nguyén liéu va phuong phap nghién ciu
hoi thdi dd gay 6 nhiém khong khi, nguon nudc mit, a en

. A Nguyén liéu
nudc ngam.

Mau: Mau ba dong riéng thu tir cac lang nghé san
xudt va ché bién tinh bot dong riéng tai cac xa Céng Hoa
va Tan Hoa (huyén Qudc Oai, Ha N01) Mlnh Hong va
Minh Quang (huyén Ba Vi, Ha N01) gidng nim so trang
(Pleurotus ostreatus) dugc cung cap tir Vién Di truyén
ndng nghiép, bi dong riéng kho, bong phé liu, rom, min
cua, cam gao, cam ngo, bot dau tuong.

Theo nhimng nghién ciru trude day, nim so tring 1 loai
c6 thé phét trién tt trén cac co chat giau cacbonhydrat,
chua yéu 1a phy pham nong nghlep [2-4]. Mat khac, viéc
tai s dung ba dong riéng dé giam thiéu 6 nhiém mai
truong chua dugc nghién ctru va 4p dung rong rai [5].
Trong nghlen cu’u nay, ching t6i thir nghiém nudi trong
nam so tring - ndm n glau dinh du‘ong, chira nhiéu hoat
chat sinh hoc, c6 nang suat cao, dé chiam soc, gia tri kinh Héa chat va thiét bi: Ti polyetylen bot nhe CaCO,;
té cao... trén ba dong riéng [3, 4, 6]. Két qua di ching | nha xudng, ndi hap khir tring, box cay vi sinh, binh phun

"Tac gia lién hé: Tel: 0976244750: Email: ngocbichbiotech@gmail.com
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A study into reusing Canna edulis Ker.
by-products to cultivate Pleurotus florida
mushrooms
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Abstract:

In Vietnam, Canna edulis Ker. processing craft
villages are growing with positive aspects and bring
the economic prosperity for local people. However, the
negative aspect is the serious pollution from a mass
of by-products without any treatment. Canna edulis
Ker. by-products contain a large water content and
are rich in organic compounds such as hemicellulose,
starch, cellulose, protein, and minerals that are easily
decomposed by microorganisms, causing bad odors
and polluting the environment. With the statement
that the by-products after being processed for starch
of Canna edulis Ker. is a high nutrient source, they
may be used in many purposes to bring additional
economic values to the local people while the larger
purpose is the environmental pollution treatment. In
this study, we used Canna edulis Ker. by-products as
primary carbon sources to cultivate Pleurotus florida
mushrooms. The results showed that the Pleurotus
florida mushrooms absolutely cultivated on Canna
edulis Ker. by-products provided a high productivity
which reached 36.06% higher than that cultivated on
others materials (rice straw, cotton). A study on the
factors affecting the mushroom yield on this source
showed that pretreating of the dry subtrate with 1%
Ca(OH),, supplemented with 5% rice bran and 1%
CaCO, powder could improve the growth of mycelia
and help the yield of fruit body reach 49.52%.

Keywords: Craft village, environmental pollution,
Pleurotus florida, waste residue of Canna edulis.

Classification number: 2.7
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am, nhiét ké.
Phwong phdp nghién ciru

Phirong phdp phdn tich thanh phan bd dong riéng:
Xac dinh ham luong Cellulose theo TCVN 4329:2007,
Hemicellulose theo AOAC 973.18.01, tinh bot theo
TCPTN-001 (HPLC), nito tong s6 theo TCVN 8125:2009,
phospho theo TCVN 6271:2007 va khoang tong sb theo
TCVN 8124:2009.

Phirong phdp bé tri thi nghiém:

* Kha nang phat trién ctia nam s0 trén b dong rleng
Dé so sanh kha nang phat trién ctia ndm so trén mot sO
co chit nudi tréng ndm, chiing toi da lya chon cac ngudn
nguyén liéu co sin nhu bd dong riéng, rom, bong, sir
dung phu gia la 3% cam &ao va 1% CaCO,. Thi nghi¢m
duoc tién hanh theo so d6 sau [3, 7]:

Xt by b 2 (kich

Weuyéa liéu i Uding | | Biotin. e 10-15 cm + Bimg bich (1
e (= 2angy (= cimbi of SICSAT | igba
{0.5%) am (60") g20) 1 L 1-2 1y ming
Chim socra Ciy gidog,
quithe, the  p— romsoikin
hai bich (20-22°C)

* Anh hudng cia mot sO yéu to toi su phat trién hé soi
va nang suat nam so trang trén ba dong riéng:

- Anh huodng cua ngudn Va ham lugng phu gia: Dé
ngh1en clru anh hudng cta nguon phu gia téi sy phat trién
clia ndm so trang trén ba dong riéng, sir dung cac loai phu
gia: Cam gao, cam ngo, bot dau twong. Thi nghiém duoc
b6 tri nhu sau: B dong riéng dugce ngam trong nudc voi
noéng do 0,5% trong 30 phut, vét ra dé rao nude va 1
trong 3 ngay, sau d6 diéu chinh d6 4m va lam dong déu
kich thuéc, 1 lai 2 ngay. B6 sung thém 3 hodc 5% phu
gia mdi loai va dao tron déu. Nguyén lidu di bd sung
phu gia dugc dong vao cac tai nilon chiu nhiét voi khéi
lwong nhu nhau. Hép kht trung ¢ 1-1,2 atmotphe, nhi¢t
d6 120-121°C trong 2 giod. Cac cong thirc déu dugc cdy
mot luong gidng nhu nhau, khoang 30 g/tai.

- Anh hudng cia ndng d6 nue voi: Trong nghién ciru
nay, bi dong riéng duoc ngdm trong 30 phut v6i ndng do
nudc voi thay ddi nhu sau: 0,5; 0,75; 1 va 1,25%. Sau d6
ba dong riéng duot v6t ra, dé rao va phdi tron véi 5% phu
gia phil hop, cac cong doan khac thyc hién nhu phan anh
hudng cua phu gia.

Céc cong thirc c6 ngudn phu gia va ndng d6 nude voi
phu hop 1a cong thire ¢6 su phat trién hé soi va qua thé
nam so t6t nhat.
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Céc thi nghiém dugc bd tri theo nguyén tic: 1) Cac
nhan t6 chi tiéu nghién ciru: Phai chia thanh cac cong
thire khac nhau, c6 cong thirc ddi chimg; 2) Cac nhan t6
khong phai chi tiéu nghién ctru: Pam bao dong nhét giita
cac cong thuc thi nghiém; 3) S6 mau cua mdi cong thirc
thi nghiém phai du I6n: 30 bich/cong thurc, mdi bich 1 kg,
cao 12 cm. Thi nghiém duoc lap lai 3 lan.

Phirong phdp theo déi, thu thip va xit 1y s6 liéu: Su
phat trién va ning sudt ctia nam so tring nudi trong trén
co chét bi dong riéng duoc danh gia thong qua céac chi
tiéu sau:

- Téc d6 an lan cta hé soi nAm duoc do 3 ngay mot lan
dén khi hé so¢1 an lan kin bich.

- P6 vuon (cm/ngay) = Chiéu dai hé soi/sd ngay.

- Pac diém sinh trudng cua hé soi (d6 day va dd min
cua hé soi, mat do hé soi).

- Ty 1& nhiém (%) = S6 bich nhiém/tong sd bich
nguyén liéu x 100.

- Thoi gian ra qua thé (ngay): Tir khi hé soi lan kin
nguyén liéu dén khi xuat hién qua thé.

- Khéi luong trung binh nidm twoi/bich = Toéng khdi
lwong nam tuoi/tdng sb bich (g/bich).

- Thoi gian thu hoach (ngay): Tu khi hé soi lan kin
bich dén khi thu hoach duoc.

- Ning suat thu hoach (%) = Tong khéi lugng ndm
tuoi/tong khdi lwong co chét sau dong bich.

S6 liéu duoc thu thap bang phwong phap théng ké
twong trng voi tung chi ti€éu nghién ctru trong cac cong
thirc bd tri thi nghiém.

Két qua va thao luan
Thanh phan bi dong riéng

Viée xac dinh thanh phan dinh dudng cta bi dong
riéng gitp cho dinh hudng sir dung mét cach c6 hidu qua.
Két qua phén tich thanh phan cac chat cé trong ba dong
riéng duoc thé hién trong bang 1 cho thdy, thanh phan
chinh 1a cellulose (8,31% chét kho) va hemicellulose
(23,99% chat kho), rat thich hop v6i su phat trién cia
céc loai ndm an, ddc biét 1a nam so [3, 4, 6]. Khong
nhitng thé, két qua nay con cho thdy bi dong riéng twong
duong, tham chi t6t hon so véi cac nguyén liéu khac nhu
rom, bong hay mun cua vi ngoai ham lugng cellulose va
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hemicellulose cao, né con chira mot lugng tinh bot, nito,
phospho va khoang [3, 4].

Bang 1. Thanh phan héa hoc ctia ba dong riéng.

Thanh phﬁn Ham lugng (%)
Do am 65,44
Cellulose 8,31
Hemicellulose 23,99
Tinh bot 1,44
Nito tdng sb 0,05
Phospho 0,11
Kho4ng téng sb 0,66

Kha néng phdt trién ciia ndm so tring trén bi dong
riéng

Pé so sanh, danh gia kha ning phat trién va ning
suit cia ndm so trang trén ba dong riéng voi cac co chat
khac, nam so tring duoc nudi cdy trén cac ngudn co chét:
Bong, rom, ba dong riéng ¢6 bo sung ngudn phu gia 1a
3% cam gao va 1% CaCO.,.

Kha ndng phdt trién ciia hé soi ndm so trang trén cdc
nguon co chat: Két qua theo doi vé toc do phat trién ciia
hé sgi nam, ty 1é nhidm, ning sudt qua thé nim so tring
khi nuéi cdy trén cac ngudn co chét khac nhau duoc thé
hién ¢ bang 2 va 3.

Bang 2. Kha nang phat trién clia hé sgi trén cac ngudn
co chat.

Tée a0 phat trién hé sgi (cm)

g vt
(mn/ngay)

S ngiy

g 5 B U U Kinbich

Nguyén ligu

Rom L2 258 381 495 675 869 985 ILES A 480
Bong 062 L9 345 385 500 568 703 771 31 34
Bidongriéng 087 245 365 413 600 814 9l 1032 i) 428

A . N - o R A . ~ A 2z
Béng 3. Ty |& nhiém va dac diém ctia hé sgi nim trén cac
nguon co chat.

Cochit  TyI¢ nhifm (%) Dic diém h¢ soi
Rom 8,8% He soi manh, dong déu, mat d9 thua
Bong 14,4% Soi day, mat do day, co hién twong chun sgi
Bi dong riéng 7.8% Soi day, khoe, d9 vuon 0t, mat d day




Hinh 1. Hé sgi nam so trang trén rom (A), ba dong riéng
(B) va bong (C) sau 2 tuan cay glong

Két qua bang 2 va 3 cho thay, ca 3 ngudn co chat
déu thich hop cho hé sgi nam phat trién, tao tién dé cho
qué trinh hinh thanh va phat trién qua thé nam so tring.
Trong do, trén co chit rom, hé soi nAm phat trién véi toe
do nhanh nhit v6i d6 vuot 16n nhét (4,80 mm/ngay) va
s6 ngay dé hé soi an lan kin bich nguyén liéu cling ngan
hon nhung h¢ soi ndm lai manh, mat do thua hon so véi
cac co chat con lai. Piéu nay co thé do rom 1a nguyén
liéu c6 d xdp va thoang cao, gitp cho hé soi phat trién
nhanh nhung c6 thé lugng dinh dudng d& dong hoa duge
bo sung it (3% cam gao). Voi nguyén liéu 1a bong, hé soi
nam phat trién cham, do vuot thap nhat (3,24 mm/ngay)
va hé soi tuy phat trién voi mat do day nhung lai Xudt
hién nhiéu hé so1 bi chun, diéu nay co thé duoc nhéan dinh
1a do d6 thoang xdp ctia bong qua thap, ty 1& nhiém bénh
cao. Ddi v6i nguyén lidu ba dong riéng, hé soi nim phat
trién tdt, do vuot (4,28 mm/ngay), sau 28 ngay hé s¢i an
lan kin bich véi mat d6 day, dong déu, khoe, ty 1¢ nhiém
kha thap, 13 co s& cho sy phat trién tot qua thé ndm so &
giai doan thu hoach.

Kha nang phat trzen qud thé va ndng sudt nam so
trang trén cdac nguon co chat: Kha niang hinh thanh qua
thé 1a mot tiéu chi quan trong, ¢6 ¥ nghia quyét dinh dén
ning suét. Sau giai doan wom soi (hé soi an lan kin bich
nguyén liéu), bich phoi nAm duoc chuyén sang nha chim
soc trong cung diéu kién dé tiép tuc theo ddi sy hinh
thanh va phat trién cua qua thé. Két qua nghién ctru dugc
trinh bay & bang 4.

Bang 4. Thoi gian xuat hién va nang suat qua thé nam thu
dugc trén cac nguyén liéu.

Newiulipy  TWiganra Thoi gian thu  Khi lwgng ném trung binh/ ~ Ning sudt

guyen it qui thé (ngay) hoach (ngay) bich (g/bich) (%)
Rom 10 12 41221 3023
Bong 15 18 31647 1793
Bi dong riéng 7 9 47033 36,06
TAP CHI
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Két qua bang 4 cho thdy, & cac cong thic khac nhau,
thoi gian hinh thanh va phat trién qua thé va nang suat
nam la khéac nhau. Trong do thoi gian nudi trong nam so
trang trén ba dong riéng ngan hon nhiéu so véi trén rom
va bong. S6 liéu ¢ bang 4 ciing cho thdy, nang sut nim
thu duorc khi trong trén ba dong riéng cao hon so véi cac
nguon nguyén liéu khac (36,06%). Nhu vay, hoan toan
c6 thé sir dung ba dong riéng de nudi trong nam so tring,
mot mit mang lai gid tri kinh té gia tang cho nguoi déan,
mit khac gitp xir Iy 6 nhiém mai truong tir luong ba thai
16n & cac lang nghé ché bién tinh bot dong riéng.

Hinh 2. Qua thé ndm so tring trén co chat ba dong riéng.

Anh hu’o’ng cua mpt so yéu té tdi sw phat trién hé soi
va ndng sudt ndm so tring trén ba dong riéng

Anh hieong ciia nguon va hdm leong phu gia: Chat
phu gia cé vai tro cung cap nguon dinh dudng d& hip
thu ban dau cho hé soi nam phat trién trude khi sir dung
nguyén liéu. Str dung ngudn va ham luong phu gia thich
hop s& ning cao nang suat nam va tiét kiém chi phi. Thi
nghiém duoc tién hanh trén co chat ba dong riéng, bd
sung 1% CaCO, v6i cac ngudn phu gia thay doi: Cam
gao, cam ngo, bot dau twong. Két qua duoc thé hién &
bang 5.

91
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A

Bang 5. Anh hudng ctia ngudn phu gia téi sy phat trién hé
sgi nam so trang.

Naiy Toc dj phat trién h¢ sgi (cm) - Ning
Cong thid 3 6 9 1 15 18 A A :,”n';i:i (mm/ngay) s(g/:;
Yochmgio 09 248 367 41l 605 817 92 1035 28 431 3591
Wochmngd 092 251 339 421 607 812 923 1008 29 42 nu
Wodjutwong 078 215 335 402 587 792 886 945 3 394 98
Shcimgio 103 255 381 462 628 88 939 1078 27 449 4276
Thoimgio 095 232 346 421 597 7% 915 1021 28 425 395
Dliching 052 193 278 344 48 673 76 897 32 3 B

Két qua bang 5 cho thiy, cam gao la phuy gia thich hop
hon véi sy phat trién hé soi ndm sO trang trén ba dong
riéng. Khi bo sung 5% cam gao, toc do phat trién ciia
hé soi 16n nhit véi dd vuot trung binh la 4,49 mm/ngay,
ddng thoi hé soi phat trién v6i mat do day dong déu nén
ning suat dat cao nhat (42,76%). Trong khi ting luong
cam gao lén 7%, hé soi phat trién kém hon, nang suét
thip hon (39,5%), diéu nay co thé do luong phu gia 16n
lam giam do thong khi cua nguyén liéu nén anh huodng
tdi nang sudt nam.

Anh huéng ciia nong dg nwée véi: Nube voi dung dé
xtr Iy nguyén lidu co vai trd diéu chinh pH nguyén liéu,
diét cac vi sinh vat nhiém trong nguyén liéu va gop phan
sinh nhiét dé 1am chin déng . Nong d6 nudc voi co anh
huong 16n t6i sy phat trién cta hé sgi ndm, do d6 anh
huéng t6i ndng suat qua thé thu duge. Trong nghién ciru
nay, chung t6i str dung nude voi c6 ndng do thay doi (0;
0,5; 0,75, 1 va 1,25%) dé xur 1y ba dong riéng, bd sung
5% cam gao, két qua dugc trinh bay trong bang 6.

Bang 6. Anh hwng cua nong dd nudc voi téi sy phat trién
hé sgi va nang suat qua thé.

Tée d phat trién hé soi (cm)

Ngay ,
oy D
o6 9 a5 u OV gy o0
Nong o kin bich 0
0,5% 087 248 369 414 602 819 925 1051 27 438 36,15
0,75% 095 276 389 433 648 873 954 1LI8 26 4,65 44,6
1% 098 281 385 442 687 893 996 1145 25 471 4952
1,25% 093 257 371 431 618 864 926 1081 27 45 42,76
Doichimg (0%) 0,65 202 218 30 487 612 741 825 35 343 184
TAP CHI
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Két qua trong bang 6 cho thay, khi khong sir dung
nude voi dé xir Iy nguyén liéu ba dong riéng, ndm van co
thé phat trién nhung véi toe do cham va néng suat thap.
Kh1 tang nong d6 nudc voi dé xir Iy ba dong riéng, hé soi
nam phat trién nhanh hon, cho nang suat thu qua thé cao
hon. O ndng d6 nudc voi 1% dé xir 1y ban dau 1a thich
hop nhét, hé soi an lan véi toe do cao (4,77 mm/ngay),
ning suat dat 49,52%. Khi so v6i cac nguyén liéu khac
thi ndng d6 nudc voi can sir dung dé ngdm ba dong riéng
& ndng do cao hon, c6 thé vi pH ba dong riéng ban dau
kha thap do su 1én men tinh bot sot lam pH ba giam [3].

Ning sudt ndm so trang thu dugc trén bi dong riéng
dat 36,06%, cao hon so v6i nguyén li¢éu bong va rom
trong cung didu kién (nudc voi 0,5%, bd sung 3% cam
gao, 1% CaCO,).

Xt 1y b dong riéng v6i nude voi nong do 1%, bo
sung 5% cam gao va 1% CaCO, tao thanh nguyén li¢u
trong nam so trang hi¢u qua nhat, h¢ soi phat trién sau 25
ngay kin bich nguyén liéu va ning suat dat 49,52%.
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Anh hwéng ciia cac diéu kién bao quan dén chat lwgng
dau dira tinh khiét san xuat bang cong nghé khong gia nhiét
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Tom tit:

Trong nghién ciru niy, 2 miu dau dira tinh khiét (VCO) dwoc tach bing cong nghé khong gia nhiét di dwoc lya
chon: Mau O1 sau khi ly tim chwa qua séy, loc chin khong va mAu O2 sau khi siy, loc chian khéng. Anh hwéng
ciia cic yéu td nhu: Bao bi chira dung (chai thuy tinh va chai nhya), chit lrgng chai nhua, anh sing, nhiét do
dén chit lwgng ciia VCO trong qua trinh bio quéan véi thoi gian 12 thang dwoc dinh gia thong qua cac chi so:
D) 4m, ham hrgng axit béo tw do (FFA) dai dién cho qua trinh i héa do thily phan va chi sé peroxit (PV) dai
dién cho qua trinh i h6a do oxy hoéa va cac chi tieu cim quan dé danh gia chat lwgng VCO di dwoc xem xét.
Két qua cho thiy, cic yéu t6 anh huéng téi qua trinh biao quén néu trén cé tic dong truc tiép dén chit lwgng
cia VCO, dac biét 1a loai bao bi chira dung VCO. Theo do, sit dung chai thuy tinh nau hoic chai PET mau
xanh dwong d9 day > 0,5 mm cho két qua tot hon so véi chai thuy tinh va chai PET khong mau, v6i chai PET
¢6 chiéu day 0,2 mm va chai HDPE lam giam chét lwgng VCO trong qui trinh bao quan. Tir thi nghiém xic
dinh anh hwéng ciia nhiét d9 bao quan (15, 27 va 37°C) ciia VCO miu O2 déng trong lo thuy tinh niu (P1n)
va chai PET xanh dwong (P2x), trén co sé xac dinh cac chi sé: FFA, PV va cac chi sé cam quan (d9 trong, miu
sdc va mui vi) cho thiy, c6 thé bao quan & mdi truwong nhiét dd binh thwong nhung tét nhét nén giir & 15-27°C,
chit lwong VCO sau 12 thang bio quan dat tiéu chuén cia Hiép hdi dira chiau A - Thai Binh Dwong (APCC).

Tir khod: Anh sing, bao bi, bio qudn, chit ligng, dau diva tinh khiét, nhiét dj, thoi gian.

Chi 56 phén logi: 2.10
Dt van de Trude khi dén tay nguoi tiéu ding, VCO dugc dong
trong cac loai bao bi khac nhau va déu phai trai qua mot
qua trinh bao quan va luu thong. Trong qua trinh bao
quan, VCO ciing nhu cac loai dau khac thudng bi bién
d6i boi qua trinh 6i hoa do thity phan va qué trinh 6i hoa
do oxy hoa lam giam chat luong san pham. Luc diu qua
trinh bién doi xay ra kha cham, sau do6 toc d6 ting dan va
manh mé vao giai doan cudi, khi nhitng san pham cua sy
bién ddi lai tré thanh tac nhan xtc tac cho su bién doi tiép
theo. Hau hét nhiing su bién d6i déu theo chiéu hudng
x4u, lam giam hoac mét di cac tinh chét tdt ban dau vé
gi tri dinh dudng va gi4 tri cam quan ciia san pham [3].
Diéu nay gy anh huong khong nho dén chét lugng san
pham va hiéu qua kinh té. Dic biét 1 khi huéng dén thi
truong xuat khau thi viée bao quan VCO trong qué trinh
van chuyén 12 mot yéu cau bit budc. Trong qué trinh bao

Dau dira tinh khiét hay con goi 1a dau dira nguyén
chat (VCO - Virgrin Coconut Oil) dugc tach chu yéu tir
cui dira (com dira). Nam 2001, 1an dau tién VCO duoc
mot cong ty dugc thao mang tir Philippines sang My, sau
d6 nhu cau VCO ting déu hang nim & My va lan sang
nhiéu quéc gia khac nhu: Canada, Uc, Anh... VCO la
dong san pham mdi nhit cta chudi san pham tir dira ma
Philippines giéi thiéu ra thé giéi [1]. Cac nudc Dong Nam
A 12 noi xuat khau VCO nhiéu nhat thé giéi, dung dau la
Philippines, tiép sau 1a Indonesia, Malaysia va Thai Lan.
Nhiéu quéc gia khac nhu An Do, Fiji, New Guinea...
ciing xuat khau VCO bai gid trj kinh té ctia né cao gép
4-5 1an gié tri xuat khiu cua dau dira théng thuong [2].

O nudc ta trong cac dong san pham ché bién tir qua

dira, VCO 1a mét trong nhitng san phim duogc san xuat
va luu thong pho bién trén thi truong dé phuc vu cho viée
cham séc suc khoé con nguoi.

‘Tac gia lién hé: Email: tsphuong65@yahoo.com.vn
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quan, ngoai yéu té chit luong VCO ban dau thi cac yéu
to nhu: Bao bi chira dung, nhi¢t d6 va anh sang la yeu to
quan trong anh hudng toéi qua trinh bién doi cia VCO,
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Abstract:

In this study, virgin coconut oil (VCO) was extracted
by non-heating technology to select 02 samples:
Sample O1 taken after centrifugation (not yet
dried, vacuum filtration) and sample O2 taken after
drying, vacuum filtration. The influence factors,
such as packing (glass bottle and plastic bottle),
quality of plastic bottle, light, and temperature,
that affect the quality of the VCO in the process
of 12-month preservation were evaluated through
indexs as follows: moisture, free fatty acid (FFA) that
represents the process of rancidity by hydrolysis,
peroxide value (PV) that represents the process of
rancidity by oxidation, and organoleptic indicators to
evaluate the quality of VCO. The results showed that
the factors as mentioned above had a direct impact on
the quality of VCO, especially the moisture of VCO
contained in different packing materials. Therefore,
using brown glass bottles or blue PET bottles with
thickness > 0.5 mm showed better results compared
with colorless glass and PET bottles, while PET bottles
with thickness of 0.2 mm and HDPE bottles reduced
the VCO quality in preservation process. From the
experiment of determining the effect of preservation
temperature (15°C, 27°C, and 37°C) on VCO sample
02 which was packed in brown glass bottles (P1n) and
blue PET bottles (P2x) on the basis of determining
indexs such as: FFA, PV, and organoleptic indicators
(level of limpidity, color, and taste), it was indicated
that preservation at normal temperature was feasible
but keeping at 15-27°C was the best, and the quality
of VCO after 12-month presevation still met the
standards of APCC.

Keywords: Light, packing, presevation,
temperature, Virgin coconut oil (VCO).

Classification number: 2.10
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qua d6 quyét dinh t6i chit lugng, thoi gian bao quan va
kha nang luu thong trén thi truong cua VCO. Do vay,
viéc nghién ctru cac ycu to anh huong toi bao quan VCO
1a rat can thiét, giap cho cac doanh nghiép san xuat VCO
c6 the lya chon ché d9 bao quan phu hgp nham dam bao
chat lugng san pham, goép phan nang cao gia tri cho VCO
trén thi trudng trong va ngoai nudc.
Doi wigng va phuong phap nghién ciiu

Doi twong

VCO duwoc tach va thu nhén theo so do:

Dtra qua — Bo xo — Téch com dira — Got vo ndu —
Xt Iy com dira — Rtra — Chan — Bim — Nghién tho
— Nghién tinh — Loc — Sita dira — Ly tdm siéu toc 1
— Ly tdm siéu téc 2 — Ly tdm siéu toc 3 — Dau dira
(O1) — Séy, loc chan khong — DAu dira tinh khiét (02).

Chon 2 mdu VCO:

- O1: VCO sau khi ly tdm (chua qua sy, loc chan
khong).

- 02: VCO sau khi sy, loc chan khong.

Dong chai thiy tinh va chai PET (polyethylene
terephthalate), chon 2 mau:

- P1: Chai thily tinh khéng mau V = 500 ml, nap vin
kin.

- P2: Chai PET V = 500 ml, thanh day 0,5 mm, nut
van Kkin.

Quy cdch chai thiy tinh, chon 2 mau:

- P1t: Chai khong mau.

- P1n: Chai mau nau.

Quy cdch chai plastic, chon 5 mau:

- P2t: Chai PET trong, khong mau.

- P2x: Chai PET xanh duong (blue).

- P22: Chai PET day 0,2 mm.

- P25: Chai PET day 0,5 mm.

- P3d: Chai HDPE (high density polyethylene), duc.
Phuwong phap phén tich

Xdc dinh dé am ciia dau dira [4]: DO 4m (ham am) cua
dau dura duoc xac dinh theo TCVN 6120:1996. B6 am
(W) cua dau dura dugc tinh theo cone thure:

G; =G
W (%) = ——=X 100
G
Trong d6: G, 1a khéi lugng mau (du) trude khi sdy,



G, la khoi lugng mau sau khi say va lam nguoi.

Xdc dinh ham lwong axit béo tw do (FFA) [5]: Ham
luong axit béo tu do trong dau dira dugc xac dinh theo
TCVN 6127:1996. Can chinh xac 10 g dau dira cho vao
binh cau 200 ml, thém 50 ml dung moi hdn hop dietyl
este/etanol 95% (v:v = 1:1), lic déu dén khi hoa tan hoan
toan, cho 2 giot chi thi phenolphtalein rdi chuan d¢ bang
dung dich KOH 0,IN trong cbn cho dén khi dung dich
xuat hién mau hong tuoi va mau khong mat di sau 30
giay.

Do axit dugc biéu thi bang ty 18 phan trim theo cong
thtrc:

M 100

” VXeXxM
1000 m

xV=
10 xm

Trong d6: V 1a thé tich ciia dung dich chuan KOH da
sir dung (ml); ¢ 1a ndng do6 chinh x4c cta dung dich chuén
KOH d4 sir dung (mol/l); m 13 khdi luong phan mau thu
(2); M 1a khéi lugng mol ciia axit duge chon dé biéu thi
két qua (g/mol) (d6i v6i dau dira, do axit dugc biéu thi
theo axit lauric khéi lugng mol: 200 g/mol).

Xac dinh chi s6 peroxide (PV) [6]: Theo TCVN
6121:1996.

Trong moi trudng acid, peroxide gidi phong iot trong
mubi kali (K) bang nhiét ¢ nong hodc lanh. Chuan d¢
iod ty do bang dung dich Natri Thiosulfate (Na,S,0,).
Chi s6 PV dugc tinh theo cong thirc:
0,01269(a - b)

m
Trong d6: a 1a s6 ml dung dich Na S O, 0,0IN dugc

5 272,73
chuan hoéa trong binh thi nghiém; b 13 s6 ml dung dich
Na, S,0,0,01N dugc chuén hoa trong binh kiém tra; m 1a
kh01 luong chat béo; 0,01269 1a s6 gam iot phan tmg véi

1 ml dung dich Na,S O,0,01IN.

PV (Meq/kg ) = x100

Padnh gid chat lwong cam quan dau diva: Phan tich va
danh gia chat lugng cam quan dau dira theo phuong phép
miéu ta cac chi tiéu do trong, mau sac, mui vi.

. L, N
Ket qua va thao luan

Bién doi dp am ciia VCO dong trong cdc logi bao bi
khdc nhau

Chon VCO thanh pham hoan chinh - sau khi say chan
khong, déng trong 3 loai bao bi duoc dung phd bién cho
dau n 1a thuy tinh (P1), chai PET (P2) va chai HDPE
(P3), riéng chai PET c6 2 d6 day khac nhau: 0,2 mm
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(P2t2) va 0,5 mm (P2t5), theo ddi trong 1 nam bao quan,
moi thang phan tich ham am 1 lan. Két qua dugc trinh
bay ¢ hinh 1.

0,09

——02P1
—a—02P212
0.07 ——02P2t5
——02P3

0,08

0,06

0,05

Ham am (%)

0,04
0,03
0,02

0,01

1 2 3 4 5 6 7 8 9 10 11 12
Thang

Hinh 1. Bién déi do 4m (%) clia VCO déng trong lo thiy
tinh (P1), chai PET (P2) va chai HDPE (P3) trong thoi
gian bao quan ¢ nhiét do 27°C.

Lac ddu do am cta san pham 1a 0,037%. Sau 12
thang bao quan d6 4m ctia VCO thay doi khong dang
ké (< 0,04%) trong cac mau déng trong bao bi thuy tinh
(O2P1) vaPET day (O2P2t5). Trong chai HDPE (O2P3),
do am co tang nhe (0,05%), trong khi do chai PET mong
(O2P212) thi tang 0,077% so voi d6 a am ban dau. o am
tang 1én chi yéu 1a do thAm am tir bén ngoai qua thanh
bao bi; trong truong hop xay ra phan ung thuy phan,
mot lwong 4m c6 thé sinh ra tir phan Gng nay, nhung 1a
phﬁn thir yéu. Vay dé bao dam chat lugng dau, tranh cac
bién d6i do nudc tao nén, can chon bao bi thuy tinh hoac
chai PET c6 d¢ day 0,5 mm tr¢ 1€n, ciing c6 thé su dung
HDPE vi d6 4m tang 1én khong dang ké.

Anh huwéng ciia chit lwong chai nhwa

Nghién ctru anh hudng cia bao bi ddi v6i chat luong
VCO tap trung vao bao bi chat déo bai ban chat cua chat
déo 1a mang ban thim, chdng thdm kém hon bao bi thuy
tinh. Chiing t6i khong nghién ctru vé bao bi kim loai vi
ion kim loai 13 tic nhan cho phan tmg oxy hoa lipit, néu
chbng dn mon bang cach trang mang (vec- ni hay é-may)
thi nhitng chét trang mang ciing c6 thé gay phan tng vi
dau.

Thoi gian theo doi bao quan 1a 12 thang. Phan tich vao
cudi ky bao quan cho 2 chi tiéu: FFA dai dién cho qua
trinh 6i hoa do thiy phan va PV dai dién cho qua trinh 61
hoa do oxy hoa.

Két qua phan tich duoc trinh bay ¢ hinh 2 va 3 (BD la
chi s6 ban dau).
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Anh hwong ciia anh sing

025

Eep Hisc Homc Harc

Mot trong nhitng wu vi€t ciia bao bi dugc chon la tinh
trong sudt. Mac du 1a chai nhya nhung chai PET trong
khong kém chai thuy tinh. Tuy nhién, mét trai cuia no la
cho anh sang lot qua mot cach ty do, tao ra nguy co xuc
tién phan tng oxy héa. Lam thé nao dé vira che b6t anh
sang ma van nhin thiy dau? Giai phéap 1a st dung chai
mau.

FFA (%)

Thi nghiém duoc tién hanh véi 4 mau bao bi: Chai
thuy tinh mau nau (P1n) so sanh vdi chai thuy tinh khong
mau (P1t), chai PET mau xanh duong (P2x) (chai PET
mau xanh dwong twong dbi phd bién hién nay) so sanh
v6i chai PET khong mau (P2t). Loai dau sir dung cho thi
nghiém 1a VCO trude cong doan siy chan khong (O1) dé
dé phan biét. Két qua dugc thé hién trén cac hinh 4 va 5.

01P2t2 o1pP2ts  O1P3d5  02p2t2 0zpP2ts  O2P3d5

Hinh 2. Bién déi FFA (%) ctia VCO déng trong cac chai
nhua c6 chat lugng khac nhau sau 1 nam bao quan & nhiét
do I@nh (15°C), mat (27°C), néng (37°C).

i msD  M4sc Worc M 3rc

0,25 ‘ Wep mi1sic Mz Mz |

FFA (%)

PV (meqikg)

01P1t 01P2t 01P1n 01P2x

Q1p212 01P2ts  O1P3d5 02P212 02pP2ts  O2P3d5

Hinh 4. Bién ddi FFA (%) clia VCO dong Jtrong cac bao
bi c6 mau khac nhau sau 1 nam bdo quan & nhiét do lanh

I Y Re > 2 z
Hinh 3. Bién doi PV (meq/kg) ciia VCO ddng trong cac (15°C), mét (22°C), néng (37°C).

chai nhya cé chat lugng khac nhau sau 1 nam bao quan 6
nhiét do lanh (15°C), mat (27°C), néng (37°C).

FFA cao nhit & mau chai PET 0,2 mm, thép nhét &
mau chai PET 0,5 mm, trong khi d6, mau chai HDPE cho 28
két qua kha quan, chi cao hon mau chai PET 0,5 mm chit
it. Qua d6 cho thay kha ning chng thim 4m cua timng
loai bao bi vi chi ¢6 do 4m méi gy ra phan tng thuy
phan dau.

°C
3 i EBD misec W 27 l37ﬂc—’

15

PV {meaq/kg)

Véi PV thi khac han. Ham lugng hydroperoxit cao 1
nhit ndm & miu chai HDPE, diéu nay cho thiy phan tng
oxy hoa & mau nay manh hon, ma phan tng oxy hoéa la 2
san pham cuia oxy, do d6 suy doan rang khong an toan vé
kha niang chéng thdm khi. Tai liéu chuyén mén cho thdy
dung nhu vay, d6 thdm O, cua HDPE cao gap 22 lan S0
voi PET cung d¢ day [7]. Bao bi nhya dap tng yéu cau
ngan ngtra 6i hoa bién chét cho VCO trong qua trinh bao

01P1t 01P2t 01P1n 01P2x

Hinh 5. Bién ddi PV (meq/kg) clia VCO déng trong céc
bao bi c6 mau khac nhau sau 1 nam bao quan G nhiét do

quan la PET c6 do day 0,5 mm tr¢ 1én. lanh (15°C), mét (22°C), néng (37°C).
TAP CHI
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Két qua phan tich 2 chi tiéu FFA va PV sau 12 thang
bao quan cho thdy, trong cting mot vat liéu thi chai c6
mau tot hon chai khong mau, ciing chai ¢6 mau thi thuy
tinh v6i kha nang chdng thim tuyét ddi 1a tot hon PET.
Vay uu tién chon chai thiy tinh nau, con trong truong
hop tinh dén gia thanh va an toan va cham co hoc thi
chon chai PET xanh.

Anh hwéng ciia nhigt dp

Thi nghiém theo ddi dién bién hang thang & 3 mirc
nhi¢t d6 bao quan la lanh (15°C), mat (22°C) va nong
(37°C) ctia 2 chi tiéu: FFA va PV ciia VCO thanh pham
loai O2 doéng trong bao bi da chon: Chai thuy tinh nau va
chai PET xanh.

O nuéce ta, nhiét d6 lanh 15°C trong kho bao quan la
nhiét d6 cudng burc, dac biét & Déng bﬁng Nam B, mudn
c6 nhiét d6 lanh phai trang bi may lanh va chay 24/24
gi0. Giai phap nay rat tén kém nhung theo cic nghién
clru & nude ngoai thi chat lugng dau duoc cho 1a rat tét,
vi vay chiing t6i vin khao sat lam tham khao. Nhiét do
nong 37°C ciing mang tinh chat tham khao, vi chi xay
ra vao thang nong nhat ciia mua hé, néu kho cach nhiét
t6t thi ciing c6 thé tranh dwgc nhiét d6 nay ¢ bén trong
kho. Nhiét d6 27°C 1a nhiét d¢ trung binh trong nha kho
cach nhiét t6t, loai nha kho luu trit hang hoa cua cac nha
may va céc siéu thi, ¢ thé 1p thém diéu hoa nhigt do dé
phong khi ngoai troi qua nong. Van dé 6n dinh nhiét do
duogc cho 1a mot yéu cau rat quan trong cua k§y thuét bao
quan hang héa thyc pham.

Két qua phan tich chi s6 FFA, PV dugc trinh bay & cac
hinh 6, 7, 8 va 9.

0,15

0,145

0,14

0,135

FFA (%)

0,13

0,125

0,12

12 3 4 5 6 7 § 9 10 11 12
Thang I

Hinh 6. Bién ddi FFA (%) ctia VCO bao quan & cac nhiét
do khac nhau sau 1 nam déng trong lo thiy tinh nau
(O2P1n).
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0,155

—t—  15°C
015 —8— 27°C
—4—  37°C

1 2 3 4 5 6 7 8 9 10 11 12
Thang

FFA (%)

Hinh 7. Bién déi FFA (%) ctia VCO bao quan 6 cac nhiét do
khac nhau sau 1 nam déng trong chai PET xanh (02P2x).

15°C

——

PV (mea/ke)

08 |

06 |
0.4

02 |

1 2 3 4 5 b 7 8 9 10 11 12
Thang

Hinh 8. Bién ddi PV (meq/kg) clia VCO bao quan & céc
nhiét d¢ khac nhau sau 1 nam déng trong chai thay tinh
nau (O2P1n).

PV (meaq/kg)

i 2 3 4 5 6 7 & 9 10 11 12
Thang

Hinh 9. Bién ddi PV (meq/kg) clia VCO bao quan & cac
nhiét do khac nhau sau 1 nam déng trong chai PET xanh
(02P2x).
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Tu cac dd thi trén c6 thé dua ra nhan xét nhu sau:
VCO dugc déng trong bao bi thich hop nhét 13 chai thiry
tinh ndu va chai PET 0,5 mm xanh, sau 12 thang bao
quan van duy tri dwoc phim chét tét, dat tiéu chuén cua
APCC, céc chi tiéu FFA va PV déu nam duéi ngudng cho
phép cia APCC du bao quan & nhiét d6 nao. Két qua theo
ddi ciing cho thiy, néu bao quan ¢ nhiét d6 mat va lanh,
trién vong co6 thé bao quan dugc 3 nim ma chat luong
van nam trong quy dinh cia APCC. Puogc nhu vay 1a do
trong san pham ham lugng nudc rat thap, lugng oxy ton
du cting hét sirc thdp nhd 2 qua trinh cong nghé laly tém
va say chan khong, bao bi c6 do chong thim oxy va am,
chbng anh sang rat cao. San pham nay c6 thé th1ch hop
v6i moi diéu kién bao quan va c6 thé bao quan rat lau dai.

Két qud phaén tich cim quan

VCO dung cho thi nghiém 14 san pham dong trong
chai thuy tinh ndu va chai PET xanh, sau 12 thang bao
quan trong kho 27°C, dugc dem di phan tich cam quan
theo 3 chi tiéu quan trong nhit, quyét dinh gié tri cua dau,
nhat 14 d trong, mau sic va mui vi. Két qua danh gia
dugc trinh bay ¢ bang 1.

Bang 1. Panh gia d¢ trong, mau sdc va mii vi cia VCO
sau 12 thang bao quan.

TT  TénmAu Dotrong Mausic Mui vi Danh gia
. Mui thom va vi
1 Q2PIn TroP 5 Kh<?ng ddc trung cua Tét
suot mau Ao
dau dua
. Mui thom va vi
7 Qe ong Rbong o mecia T
suot mau Ao
dau dua
Két luan

Tir két qua nghién ctru vé& anh hudng ciia bao bi, nhiét
do va anh sang t6i kha nang bao quan cia VCO, chiing
toi rat ra mot so két luan sau:

- VCO duoc san xuit theo cong nghé khong gia nhiét
dugc dong trong bao bi khac nhau: Chai thuy tinh (P1),
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chai PET (P2) va chai HDPE (P3), thong qua viéc xac
dinh hai chi tiéu 1a ham Iugng axit béo tu do (FFA) va chi
s6 peroxit (PV) sau 12 thang bao quan & nhiét d6 15, 27
va 37°C, da xac dinh duoc bao bi ding bao quan 14 chat
déo nén st dung chai PET d¢ day 0,5 mm tré lén.

- ba xac dinh dugc anh hudng cua anh sang toi kha
nang bdo quan cua VCO dong trong 4 loai bao bi: Chai
thuy tinh nau (P1n), chai thuy tinh khong mau (P1t), chai
PET xanh duong (P2x) va chai PET khong mau (P2t).
Khi phan tich 2 chi tiéu: FFA va PV sau 12 thang bao
quan thdy rang, trong cling mot vt liéu thi chai c6 mau
t6t hon chai khong mau, ciing chai c6 mau thi thay tinh
v6i kha ning chong tham tuyét dbi 1a tot hon PET. Nén
wu tién lo thay tinh nau, con trong trudng hop tinh dén
gia thanh thi chon chai PET xanh cho bao quan VCO.

- Ttr thi nghiém xac dinh a&nh huong cua nhiét do bao
quan (15, 27 va 37°C) cia VCO mau sau sdy chin khong
(02) dong trong chai thuy tinh nau (P1n) va chai PET
xanh duong (P2x), trén co so xac dinh céac chi sb: FFA,
PV va céc chi s6 cam quan (d6 trong, mau sic va mui vi)
sau 12 thang bao quan chit luong VCO déu dat theo tiéu
chuén ctia APCC [8].
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QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUi dang trén Tap chi phai 1a bai viét nguyén thuy (chua dugc cong bé trudc 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 chu, tai liéu tham khao va phu Iuc) font
chi: Times New Roman; ¢G chii 13; khé glay A4, € trén 2 cm, |€ 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 Néi) hoac qua hom thu dién t0, 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 bao.

- 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 co 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 phap nghién ctiu 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/datvan dé
Dinh nghia van dé; tém Iugc van dé nghién cliu da dugc céng bé trong va ngoai nudc, néu muc tiéu

nghién cuu \/é giai thich sy Iua\chon dé tai va muc tiéu nghién ctu dé thay dudc tinh thdi sy, tinh khoa
hoc va su can thiét clia van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién ctu can trinh bay tiéu chuén Iya chon, déc diém d6i tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen cuu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phéap xG ly s6 liéu, mé 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 dd, khach quan cac két qua thu dudc sau nghién ctu, cac két qua nay phai phuc vu
cho muc tiéu nghién ctu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan ké&t qua nghién ctiu chi trinh bay cac két qua nghién ctiu cla dé tai, khdng 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 xet, danh gia mot cach khach quan cac két qua nghién clu, 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 bédo 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 muyc tiéu nghién clu, 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.. B
Tén ngudn cé thé 1a tén tap chi, tén séach, hay tén tai liéu géc cla tai liéu dugc trich dan (phan nay dudc
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 khado do cling 1 tac gia/nhom tac gia, cung nam cong b, thi céc tai liéu
tham khao nay can dudc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mét s tai liéu tham khéo trong cuing 1 bai bao dugc trich dan c6 s6 trang khac nhau thi cén trich
dan thém sd 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 tl, 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 cta 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 gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hdi
. Théng tin dai ching va truyén thong

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

. Triét hoc, dao dtic va tén 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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Sit dung thuit toin K-means trong bai toan phin loai dam may
diém LiDAR.
Nguyén Thi Hiru Phuong, Nguyén Truong Xuan, Ding Vin Dic

R
: ;0,, tong hop
bang phwong phap thiy nhiét ing dung lam vét liéu dién cuc.

Khio st tinh chit dién hoa ciia vat lidu spinel LiMn O

Nguyén Vin Hoang, Nguyén Minh Thao, Trin Vin Mén, Lé My Loan
Phung

Téng hop xiic tic PtMe/rGO (Me=Ni, Co, Al, Al-Si) cé hoat tinh
dién héa cao trong phén ding oxy héa etanol.

Vil Thi Thu Ha, Trin Thi Lién, Nguydn Minh Ding, Nguyén Quang
Minh, Nguy&n Thi Thao, Vii Tuén Anh

Khio sat ham lwgng cic hgp chét peflo h6a (PFCs) trong mau ciia
mét s6 loai ca tai khu vire Ha Ni.

Phan Pinh Quang, Nguyén Thity Ngoc, Phing Thi Vi, Nguyén Thi Thu
Nga, Nguyén Thi Kim Thiy, Dwvong Héng Anh, Pham Hung Viét, Lé
Hiru Tuyén

Anh hwéng cia 2,4D va Kkiéu céit 16p méng té bao dén sy hinh thanh
va phat trién mé seo & cay gic (Momordica cochinchinensis (Lour.)
Spreng).

Trin Nguyén Chéit, Bui Minh Tri, Pham Dirc Toan

Phan tich cic quy trinh danh gia nguy co’' xam hai ciia sinh vat ngoai
lai trén thé gi6i va dé xuit 4p dung & Viét Nam.

Trin Trong Anh Tuén, Ta Thi Kiéu Anh

Thiét ké va trién khai h¢ théng cong nghé théng tin ing dung trong

hoat dong ra pha bom min.
L& Pinh Son, Ddng Thanh Ting

Phit trién mé hinh #ng dung két hop trong chg ing dung dam may.

Huynh Hoang Long, Nguyén Hitu Ptrc, Lé Trong Vinh, Nguyén Thanh
Tung

Nghién ciru xac dinh cac ciu tir ciia tinh diu vé qua phat thi & cac
thoi diém thu hoach khac nhau.

Nguyén Vin Loi

Nghién ciru tinh chit tir trong hé perovskite Nd, Sr MnO,.

Vi Van Khai, Nguy&n Huy Sinh, Dam Nhén B4, Chu Vin Tuin
Nghién ciru tai sit dung ba thai dong ridng dé nudi trdng nim so
tring (Pleurotus florida).

Nguyén Nhu Ngoc, Nguyén Van Cach, Lé Thi Lan, Tran Lién Ha

Anh huéng ciia cic didu kién bao quéin dén chét lwgng diu dira tinh
Khiét san xuét bing cong nghé khong gia nhiét.

Nguyén Phuong, Nguyén Trinh Hoang Anh, Buii Xuan Phuong, M4 Thi
Bich Théao, Pham Tuin Pat, L& Minh Ting, Nguyén Mai Duong
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Using K-means algorithms for LiDAR point cloud classification.
Thi Huu Phuong Nguyen, Truong Xuan Nguyen, Van Duc Dang

Electrochemical properties of Li, Mn_O,, used as electrode materials
synthesized by hydrothermal method.
Van Hoang Nguyen, Minh Thao Nguyen, Van Man Tran, My Loan

Phung Le

Synthesis of PtMe/rGO (Me=Ni, Co, Al, Al-Si) catalysts with high
electrochemical performance for ethanol oxidation.

Thi Thu Ha Vu, Thi Lien Tran, Minh Dang Nguyen, Quang Minh
Nguyen, Thi Thao Nguyen, Tuan Anh Vu

The survey on the content of perfluorinated chemicals (PFCs) in
blood of some fish species collected in Hanoi area.

Dinh Quang Phan , Thuy Ngoc Nguyen, Thi Vi Phung, Thi Thu Nga
Nguyen, Thi Kim Thuy Nguyen, Hong Anh Duong, Hung Viet Pham,
Huu Tuyen Le

Influence of 2.4D and thin cell layer types on callus induction of
Momordica cochinchinensis (Lour.) Spreng.
Nguyen Chat Tran, Minh Tri Bui, Duc Toan Pham

Analysis of the world’s risk assessment protocols for alien species
and recommendations for Vietnam.
Trong Anh Tuan Tran, Thi Kieu Anh Ta

Designing and developing the IT system for mine action operations.
Dinh Son Le, Thanh Tung Dong

A composable application model for cloud marketplaces.
Hoang Long Huynh, Huu Duc Nguyen, Trong Vinh Le, Thanh Tung

Nguyen

Determination of the constituents of peel oil from Citrus medica
L.var. sarcodactylis Sw. harvested at different times.
Van Loi Nguyen

Study on magnetic properties in perovskite Nd, Sr MnO, system.
Van Khai Vu, Huy Sinh Nguyen, Nhan Ba Dam, Van Tuan Chu

A study into reusing Canna edulis Ker. by-products to cultivate
Pleurotus florida mushrooms.
Nhu Ngoc Nguyen, Van Cach Nguyen, Thi Lan Le, Lien Ha Tran

Influence of storage conditions on the quality of virgin coconut oil
produced by the non-heating technology.

Phuong Nguyen, Trinh Hoang Anh Nguyen, Xuan Phuong Bui, Thi Bich
Thao Ma, Tuan Dat Pham, Minh Tung Le, Mai Duong Nguyen

Tap chi dién t& (E-journal): vistum; b.ujstun
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