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Khoa hoc Tu nhién n—

Ung dung phu’0’ng phap dién di mao quan nhim theo doi sur gia tang
ham lrgng cia mot o0 axit hiru co: mach ngan trong biodiesel theo thoi gian

Nguyén Vin Quéan, Dwong Hong Anh”, Nguyén Thity Ngoc, Pham Hung Viét, Phan Thi Kim Trang
Truong Pai hoc Khoa hoc Tw nhién, Dai hoc Quéc gia Ha Ngi
Ngay nhén bai 3/1/2017; ngay chuyén phan bién 5/1/2017; ngay nhan phan bién 20/2/2017; ngay chip nhan dang 10/3/2017

Tom tit:

Pié¢n di mao quan (CE) két hop véi cam bién do do din khéng tiép xiic (C*D) 1a mét k§ thuit phan tich don gidn
vé miit thiét bi, tiét kiém vé chi phi héa chit tiéu hao, c6 kha ning x4c dinh dinh tinh va dinh lwgng dong thoi mot
s6 ion trong cic nén miu 16ng. Bai bio mé ta viéc sir dung hé CE-C*D nhw mét cong cu phat hién céc axit hitu co
mach ngin (axit formic, axetic, propionic) ¢ dang anion twong rng dé theo déi su thay déi ham lwong cac axit néu
trén trong biodiesel theo thoi gian biao quan nhim phuc vu cho viéc kiém soat chit lwong biodiesel. Miu dwgrc xir
1y bing phuong phap chiét 16ng - 16ng, dich chiét dwgc phan tich trén h¢ CE-C*D, sir dung dung dich dié¢n di nén
(BGE) bao gom 10mM L-histidin (His)/axit 2- (N-mophollno)etansunfomc, pH 5,6 bd sung cetyltrimetylamoni
bromua (CTAB) 0,02mM. Miu biodiesel san xuét tir diu trau khong dwoc bd sung chéat chdng oxy hoa va dwoc
bao quén ¢ diéu kién thwong. Két qua cho thiy, sau 20 ngay, ham lwong axit formic, axetic va propionic trong
biodiesel gia tang trong cic khoang 6,86-33,2 mg/kg, 7,99-16,0 mg/kg va 1,53-5,77 mg/kg twong irng, lam tang chi
s6 axit ciia biodiesel tir 0,0169 dén 0,0597 mg KOH/g.

Tir khod: Axit hivu co mach ngdn, biodiesel, di¢n di mao qudn.

Chi s6 phén logi: 1.4

Dat van de
. . . . A dién cue dn:n cure B dién cure
bién di mao quan (capillary electrophoresis - CE) 1a lam viee a do
phuong phép tach chét dya trén kha nang di chuyén khac (‘—( H) (EGE
nhau cta cic phan tir tich dién trong 1ong mot mao quan . :EM..(GM;E“..E 4 .
rat hep dudi tac dung cta dién truong nho dong chuyén f-a'if il i bmviec | do
doi c6 hudng cua cac dién tich trong dién truong theo mot . .- rj i j: iiw

S fEmp

chiéu nhét dinh. Dé st dung k¥ thuat dién di mao quan,
nguoi dung chi can trang bi mot ngu(‘A)n phét cao thé, cot ;
Hinh 1. Md hinh do d§ dan khéng ti€p xic va mach dién
tuong duong.

A: Khong co dién cuc noi dat; B: Co dién cuc ndi dat ngan
! ’ ! cach gitia hai dién cuc; a: So dbd khéi: b: Dang mdt cdt; c:
do dién, do quang hodc phd khoi) dat cudi cot. Detector | Mach dién tuong duong.

dién hoa (detector do thé, do dong va do do dan) 1a loai

mao quan va mot lugng nhé dung dich dém va mau. Cac
ion khac nhau trong nén méau dugc phan tach khi di qua
c6t mao quan va nhan biét boi detector (theo nguyén tic

Do c¢6 céu tao khong qua cong kénh, khong doi hoi
- diéu kién ngat ngheo vé ap sudt, tiéu ton it hoa chit nén
va ung dung dugc véi cac chat mang di¢n; ching thudng | chi phi van hanh va bao dudng hé thiét bi CE ciing it hon
dugc str dung cho phan tich cac cation, anion vo co trong | rat nhiéu so véi cac phuong phap phan tich cong cu c6
miu 16ng. Trong do, detector do do din khong tiép xtac - | thé phan tich da chi tiéu thong thuong (nhur phd hép thy
C*D (dién cuc khong tiép xuc tryc tiép voi dung dich do) nguyén tu, sdc ky long hiéu nang cao...). Nhom nghién
cuu thudc Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi da nghién ctru ché tao thanh cong cac hé

detector pho bién doi véi cac thiét bi dién di mao quan

la detector phé bién nhét bai dic tinh van nang va cAu truc
nhé gon (xem hinh 1).

‘Tac gia lién hé: Email: hoanggiangaO@gmail.com
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Application of capillary
electrophoresis method for
investigating the increase in short
chain fatty acid concentrations
in biodiesel over time

Van Quan Nguyen, Hong Anh Duong’,
Thuy Ngoc Nguyen,
Hung Viet Pham, Thi Kim Trang Phan

University of Science, Vietnam National University in Hanoi

Received 3 January 2017; accepted 10 March 2017
Abstract:

Capillary electrophoresis (CE) coupled with
capacitively-coupled contactless conductivity detector
(C*D) is considered as an analytical method with some
advantages as simple equipment, saving of time and
consumable chemicals. This method can be useful
for the simultaneous analysis of multi-ions in liquid
matrix. This study describes the using of CE-C‘D
system for determination of short chain fatty acids
in biodiesel as the corresponding anions in order to
monitor the concentration increase of these acids
during the storage process of biodiesel. Samples
were treated by liquid-liquid extraction, and then
the aqueous phases were removed and analysed by
CE-C’D system. The background electrolyte (BGE)
was composed of 10mM L-histidine (His)/2-(N-
morpholino)ethanesulfonic (MES) acid, pH 5.6, and
0.02mM cetyltrimethylammonium bromide (CTAB).
In the experiment conducted in 20 days, biodiesel was
added with no antioxidants and stored under normal
conditions. The results showed that the concentrations
of formic acid, acetic acid, and propionic acid in
biodiesel varied from 6.86-33.2 mg/kg, 7.99-16.0 mg/
kg, and 1.53-5.77 mg/kg, respectively, leading to the
elevation of acid index from 0.0169 to 0.0597 mg
KOH/g.

Keywords: Biodiesel, capillary electrophoresis, short
chain fatty acid.

Classification number: 1.4
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thiét bi dién di mao quan di kém vdi detector do do dan
khong tiép xtic va phat trién cac ing dung trong linh vuc
moi treong nhu xac dinh ham lugng cation, anion vo co
co ban, asen trong nudc mat, nudc ngﬁm, nuoc mua...[1].

Mot ddi twong tng dung tiép theo dwoc hudng toi
ctia phép xac dinh bang CE-C*D d6 1a céc ion hitu co co
kich thudc nho, vi du dang ion ctia céc axit hitu co mach
ngin nhu axit formic, axetic va propionic. Cac axit nay
1a san pham chinh ciia qué trinh oxy hoé biodiesel trong
qua trinh bao quan, ciing 14 cac thanh phan chinh déng
g6p vao tinh axit cta biodiesel, ¢ thé gdy ra sy an mon
va dong cin dong co, dic biét & budng phun nhién lidu
[2]. Hiéu r& thanh phan cua céc axit hitu co mach ngin
(axit formic, axetic, propionic) c6 thé tinh duoc chi s axit
ctia biodiesel [3, 4] va cung cip nhiéu théng tin hon trong
viéc kiém soat qué trinh oxy hod nhién li¢u nham phuc vu
cong tac bao quan va quan 1y chat luong biodiesel. Viée
xac dinh ham lugng cua céc axit nay thong thuong dugc
thyc hién bang phuong phéap sic ky long hiéu ning cao
(HPLC), sic ky ion [4-7].

Trong bai bao nay, chung t6i s€ trinh bay viéc theo doi
su bién d6i ham luong cac axit hitu co mach ngin (axit
formic, axetic, propionic) trong biodiesel, hay chi s6 axit
clia biodiesel théng qua viéc xac dinh cac axit nay bang
hé CE-C*D. Céac két qua phén tich dugc so sanh véi két
qua thu duoc tir phwong phap thong dung 1a HPLC nham
khing dinh hiéu qua cta viéc st dung phwong phap méi.

Vat liéu va phuong phap nghién ciiu
Héa chdt, thiét bi

Toan bd héa chit dugc st dung déu thudc loai
tinh khiét phan tich. CH,COONa.3H,0 dugc mua tir
Merck (Darmstadt, Buc). HCOONa, CICH,COONa,
CH,CH,COONa, L-Histidin (His), axit 2-(N-morpholino)
etansunfonicd(Mes),daxitd3-(N-morpholino)
propanesulfonic(MOPs),ddTris(hydroximethyl)
aminomethaned(Tris)dvadCetyltrimethylammonium
bromide (CTAB) dugc mua tir Sigma-Aldrich (Buchs,
Thuy S§). Dung dich dién di nén dugc st dung chua
10mM His/Mes (pH 5,6), thém CTAB dé diéu chinh dong
dién di tham thau (EOF). Trudc lan phén tich dau tién cia
mdi ngay, mao quan dugc on dinh hoa bang dung dich
NaOH 0,1M trong 10 phut, sau d6 1a nuéc deion trong 10
phat va BGE trong 30 phiit. Sau mdi phép do, mao quin
duoc rira bang BGE trong vong 3 phit.

Phép phan tich duoc thyc hién trén hé thiét bi CE-C*D

1 kénh ty dong tu ché tao [1], dién thé tich dung trong
qué trinh phan tich 1a +15 kV. Mao quan silica ndng chay,



duong kinh trong 50 um véi chidu dai tong 60 cm va chiéu
dai hiéu dung 50 cm duoc st dung cho viéc phan tach cac
chat phan tich.

Két qua phan tich trén thiét bi dién di mao quan dugc
so sanh ddi ching voi két qua thu duoc trén thiét bi HPLC
LC20AB (Shimadzu, Nhat Ban), sit dung detector mang
diot DAD ¢ 210 nm.

Chudn bi mau

Mau biodiesel khao sat duge san xuét tir dau co, duoc
chia ra cac lo dung mau, dong kin va bao quan & diéu kién
phong. Theo thoi gian (ngay thu 1,2, 5, 10, 15 va 20), mau
biodiesel dugc 1dy ra va phan tich ndng do cac axit hitu co
mach ngin bang ca hai phuong phap CE va HPLC. Trudc
hét cac anion duoc chiét tir biodiesel sang dung moi ua
nude bang cach lay 5 ml biodiesel cho vao lo dung tich 15
ml va thém 1 ml dung méi chiét (BGE pha loang 10 1an)
¢6 chira ndi chuan (CICH,COO" viét tit 1a IS - Internal
Standard) & nong d6 19,1 ppm. Lo duogc lac bang may lac
(KMC 1300V, Vision Scientific, Han Qudc) trong 2 phut,
sau do6 ly tam bang thiét bi ly tam Mirko 220R, Hettich,
Puc véi the d6 8000 vong/phit trong 5 phit. Sau khi ly
tam, 800 ul pha wa nudc dugce tach khoi pha hiru co, dem
phan tich trén thiét bi CE-C*D va phan tich ddi chimg trén
thiét bi HPLC.

Tinh ham lwong cdc axit va chi sé axit

Nong d¢ timg chét phan tich (C , mg/l) trong dung dich
chiét dwoc tinh theo phuong phap duong chuan, khoang
dudng chuén va cac thong sb danh gia phuong phap duoc
trinh bay cu thé trong bang 1.

Tir ndng d6 chit phén tich trong dung dich chiét (C,
mg/l) ¢6 thé tinh dugc ham lugng ciia cac chat phan tich
trong biodiesel (C_, mg/kg) theo cong thirc:

c -GN )
| Vi dy

Trong do, V, 14 thé tich dung dich chiét (ml), V,, 1a thé
tich biodiesel (ml), d_, 1a khoi lwgng riéng cua biodiesel
(kg/).

Trong nghién ctru nay, ty 1¢ VbiO/Vaq =5vad, =0,84
kg/l, do do:

C
C, =—= @)
4,2

Chi s axit duoc tinh tir ham lugng cua céc axit formic,

axetic, propionic trong biodiesel nhu sau:

N = [Cm, HCOO™ | Cm, CH,C00” Cm, C,H,C00" }( 56 (3)

1000-45  1000-59 1000-75
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Két qua

Céc thong s vé khoang duong chuén, gidi han phat
hién, d 1ap lai vé dién tich va thoi gian luu, higu suat thu
hdi khi phan tich cac ion formiat, axetat, propionat dugc
thé hién trong bang 1. Hé s6 hdi quy tuyén tinh cta cac
dudng chuan thu duge c6 gia tri rat ot R2> 0,9998. Céc
gi4 tri giéi han dinh luong cua thiét bi d6i v6i ba ion trén
1a 0,22-0,40 mg/1 twong Gng va4i gidi han dinh lugng cua
phuong phap ddi véi cac axit trong biodiesel 14 0,01-0,06
mg/kg. DO lap lai cua dién tich twong ddi va thoi gian di
chuyén duoc thé hién dudi dang d¢ 1éch chuén tuong ddi
(RSD) trén nén nudc deion va nén biodiesel déu nho hon
5% khi phan tich 1ap lai 5 1an. Hiéu suat thu hdi tir 96,8
dén 109,3% d6i voi néng dd cac anion.

Bang 1. Cac thong so dudng chuan, gidi han phat hi¢n, do
I3p lai va hiéu suat thu hdi ctia phuong phap.

STT HCOO™ CH,CO00"  CH,CH,CO0"
Khoang duong chudn (mg/l) 0,46+92,05  0,74+14816  0,60+120,10
Hé s6 R2 0,999 0,9998 0,9999
LOQ thiét bj (mg/l) 0,22 0,40 025
LOQ phuong phap (mg/kg) 0,05 0,01 0,06
RSD,, (%) (n=5) 3,36 2,79 2,81
RSD, ;. (%) (0=5) 1,95 1,35 3,38
Hiéu suét thu hdi (%) 96,8+4,5 104,3+3,2 109,343,5

Hinh 2 trinh bay céc dién di d6 thu duoc khi phan tich
cac axit formic, axetic, propionic trong biodiesel theo thoi
gian ngay thw 1, 2, 5, 10, 15 va 20, cac s6 liéu chi tiét vé
ham lugng tirng axit xac dinh dugc c6 trong bang 2.

Neay thir 20
JJ\._J A_/L Neay thir 15
” _ L—/ L_/L———«—— Neay thir 10
W‘L\_A—A‘#- Neay thit 5
d__/l_/lﬂ Ny tht 2

yu- Jl R A P L_.___,_,,_,__,‘ Ngay thir 1

T T I I T T 1
400 500 G00 To0 800 200 1000

thiri ian luu (s)

Hinh 2. Pién di do phan tich sy c6 mat cla cac axit
formic, axetic va propionic trong biodiesel theo thai gian.
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Bang 2. Ham lugng cac axit formic, axetic, propionic va
chi s8 axit cta biodiesel theo thoi gian.

Bang 3. So sanh két qua phan tich ham lugng axit formic,
axetic va propionic theo hai phuong phap CE va HPLC.

Neiy Ay(x:rtl fc/)krmic Axit axetic Axit propionic Q“yc:?:ggagil:wg " Axit formic (mg/kg). : Axit axetic (mglkg). : Axit propionic (mg/kg? :
gke) (mgke) (mgkg) (mg KOH/g) G omrc MO g e S0 gy S
(%) (%) (%)
! o & 2 ot 16 68 63 19 s# SB 1S
2 13,0 139 2,08 0,0304 2B 17 260 1B B35 3l 2@
5 16,2 15,5 345 0,0368 5162 151 0 155 149 3@ 345 3D 102
10 266 154 375 0,0496 0 266 260 204 154 157 %2 375 3 135
15 276 16,1 4,06 0,0517 156’1 -9 161 160 08 406 3% 331
20 332 16,0 577 0,0597 00 B2 ML 2® 160 161 04 ST 603 43l
Su bién thién n@)ng do cua ting axit theo thoi gian | Két luan

dugce biéu dién ¢ hinh 3. Ban dau cac axit formic, axetic
va propionic c6 mat trong biodiesel ¢ ham lugng tuong
dbi nho (6,84 mg/kg, 7,99 mg/kg va 1,53 mg/kg). Theo
thoi gian ham lugng cac chét nay tang 1én, dac biét 1a axit
formic (sau 20 ngay ting tr 6,84 toi 33,2 mg/kg va van
tiép tuc xu hudng ting), trong khi ham lugng axetic va
propionic ¢6 xu huéng ting trong 5-10 ngay dau, sau d6
bat dau on dinh. Nguyén nhan 1a do khi khong c6 mat
chat bao quan thi qua trinh tao gbc ty do R*, ROO* xay
ra nhanh khi c6 mit oxy khong khi, diéu nay dan toi qua
trinh oxy hoa céc axit béo va dan téi sy ting nhanh ham
luong céc axit hitu co mach nga‘in. Su hinh thanh cac axit
béo nay lam ting chi s axit cua biodiesel tir 0,0169 dén
0,0597 mg KOH/g. Tuy viy, cac gia tri ndy van dam bao
tiéu chi vé chi s axit theo tiéu chuan EN 14214 va ASTM
D6751 (0,5 mg KOH/g) [3, 4].

0 A

== Axit fonmic

== AN SCedic

ham hromg (gL}
s

e A0 PropLOmS
5 -
- - -
FIgE .
Ngiy Negay Ngay Neay Neay Neay
oyl fwr2  thae§  tor 10 tor 1S tho20

Hinh 3. Sy bién thién ham lugng cac axit hiiu co mach
ngan trong biodiesel theo thoi gian.

Nhu da trinh bay & trén, ky thuat CE-C*D xéac dinh cac
axit hitu co mach ngan 1a phuong phap méi, don gian vé
thiét bi, van hanh, chi phi thip so v&i phuong phap HPLC
truyén théng. D& so sanh ddi ching cac mau dich chiét
dugc phan tich ca bang CE va HPLC, cac két qua chi tiét
dugc trinh bay trong bang 3. Panh gié sai s giira két qua
thu dugc tir hai phuong phap CE va HPLC cho thiy céc
két qua phan tich c6 sai khac nhé hon 11%, day 14 sai khac
chap nhan dugc.

TAP CHI

m 59(7) 7.2017

Str dung k¥ thuat dién di mao quan véi detector do dan
khong tiép xuc di xac dinh dugc ham lugng cac axit hitu
co mach ngén formic, axetic va propionic trong biodiesel,
qua d6 theo doi dugc sy bién d6i ham lugng cac san pham
ctia qué trinh oxy hoa biodiesel theo thoi gian. Két qua
phan tich d6i chimg voi phuong phap tiéu chuan HPLC
cho sai s6 & mitc d6 nho hon 11% khang dinh kha nang sir
dung k¥ thuat CE-C*D trong viéc xac dinh mot s6 chi tiéu
chat lugng ciia biodiesel.
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Tém tit:

Trén luu vire song Hong c6 rit nhiéu hd chira di va dang duoc xdy dung nham khai thiac ngudn nuwéc cho cic
muc dich phong chong lii, cAp nwéc cho nhu ciu sir dung ciia cic nganh ¢ thwong va ha du. Duéi tac dong diéu
tiét cita cac ho chira 16m, ché Ao dong chay trén song Hong di cé sy thay ddi trong ca mua lii va mua can. Bai bao
trinh bay két qua nghién ctru, danh gia sy thay ddi ché d9 dong chay tai mot s6 tram thiiy vin chinh trén hru vue

song Hong.

Tir khéa: Ché dé thiiy vin, hé thong ho chiva, séng Hong.
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Abstract:

Many reservoirs have been built in Red river basin
to exploit water resources for flood control and
water supply for different sectors in upstream and
downstream. Under the impact of large reservoirs
regulation, the flow regime in the Red river has
changed in both flood season and dry season. This
paper presents the research and evaluation results of
changes in flow regime at major hydrological stations
in the Red river basin.
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Hé thong ho chiia trén luu vuc séng Hong

Song Hong 12 hé théng song 16n thir 2 ctia Viét Nam (chi
sau song Mé Cong) gdm 3 luu vuc séng chinh & thuong
lwu 13 song Da, Thao va L6. Téng lugng mua trung binh
nhiéu nim trén toan luu vuc séng Da khoang 1990 mm,
song Thao khoang 1750 mm va song L6 khoang 1910 mm
[1]. Trén luu vuc tdn tai mot sb khu vue c6 mot sb tdm
mua 16n: Thuong luu song Lo co tim mua Bic Quang
(tinh Ha Giang) v6i tong lugng mua nim tir 4000-4500
mm va tdm mua Tam Dao c6 tong lugng mua nim trén
2400 mm; thuong luu song Da viung nui bién gidi Viét -
Trung va khu vuc nui cao Hoang Lién Son c6 téng lugng
mua nam tir 3000-4000 mm [1]. Mot s6 tim mua khac véi
tong lugng mua hang nim trén 2000 mm xuét hién ¢ khu
vuc nii cao Sin Ho trén cao nguyén Ta Phinh - thuong
ngudn song Nam Na, ving ntii Phu Ludng ¢ thugng ngudn
Ngoi Thia. Ngudn nudc kha phong ph va dia hinh d6i nti
phi hop cho xay dung hd, nén nhiéu hd chira 16n da dugc
xdy dung trén luu vyc séng Hong véi muyc tiéu khai thac
tong hop: Phong chong lii, cdp nudc cho dan sinh, cac
nganh kinh t& va phat dién. Tinh dén cubi thap nién dau
tién cua thé ky XXI, trén luu vuc c6 khoang 280 hd chira
¢6 dung tich tir 0,2 triéu m® tr¢ 1én [1, 2], trong d6 ¢6 7 hd
chira thuy dién thudc loai 16n (c6 dung tich trén 1 ty m?)
dang hoat dong 1a cac ho: Lai Chau (LC), Son La (SL) va
Hoa Binh (HB) trén séng Pa, cum hé Hudi Quang - Ban
Chat trén song Nam Mu, Thac Ba (TB) trén song Chay va
Tuyén Quang (TQ) trén song Gam (hinh 1, bang 1). Cac
ho nay theo thoi gian di vao van hanh (nam 1972 véi Thac
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Ba, nam 1989 déi véi Hoa Binh, nam 2007 déi véi Tuyén
Quang, nam 2010 voi Son La, nam 2013 doi véi Ban Chat,
nam 2015 doi véi Lai Chdu va nam 2016 doi véi Hugi
Qudng) di c6 vai tro 16n trong phong chong li, cap va
duy tri nude cho dan sinh, thuy dién (vai tro chu dao trong
can bang nguon nang heong phuc vu phat trién kinh té
cua ca nuoc) va phat trién kinh té - x3 hoi trén luu vuc,
dic biét 1a ving Pdng bang song Hong. Hién nay, hoat
dong cta cac ho chira tuan theo Quy trinh van hanh lién
ho chira trén luu vuc song Hong [3] (Quyét dinh sb 1622/
QD-TTg). Theo do, trong cac thang mua Iii (tir thang 6-10)
cac ho o vai tro danh dung tich phong 1ii va tich nudc dé
cép nude trong mua can (tir thang 1-5).

Tac dong ciia van hanh cac ho chiia Ién dén ché do
dong chay ha luu song Hong

Céc s liéu thiry van va van hanh ho chira duoc thu thap
tr Trung tam Dy bao Khi tugng Thuy van Trung wong va
Vién Khoa hoc Khi twong Thity van va Bién d6i khi hau 1a
co s6 cho cac phan tich tac dong ctia van hanh cac ho chua
dén ché do dong chay ha luu séng Hong.

Thay déi phén phoi dong chdy mia

C6 thé nhén thay, theo thoi gian khi cic ho chira 16n
thuong ngudn di vao hoat dong day du, ty 1& phan phdi
dong chay tai mot s tram trén luu vuc song Hong d thay
d6i (bang 2). Ty 1& dong chay trung binh mua can so véi
dong chay nam tang: Tai tram Ghénh Ga, ha luu song Lo,

Ll . , A A 2 1A \ 5 ~ o - .
4 i " 1 khi c6 ho Tuyén Quang, ty 1¢ dong chay da tang 6,6%. Tai
mow |7 el § g 1 tram Vu Quang ha Iuu song L6, khi c6 ho Thac Ba, ty 1€
F [ \ 5 - \ . 7 A A -
o I L dong chay tang 3,3% va khi c6 ho Tuyén Quang tang 14%.
i — —_— Ha du song Hong: Thoi ky c6 ho Thac Ba bat dau hoat
I s m dong, ty 16 dong chay tiang 2,1% tai tram Son Tay, 1,5%
T B -t . N R . , -y A
. e Y q tai tram Ha Noi va 3,8% tai tram Thugng Cat; khi c6 thém
rerems 5 :: T T ——— ho Hoa Binh, ty 1€ dong chay tang 4,2% tai tram Son Tay,
i P — 3,5% tai tram Ha Noi va 8,1% tai tram Thuong Cat; khi c6
- 1‘7_ _— 1 ;’ ho Tuyén Quang, Son La thi ty 1& dong chay tang 11,5%
-1 t i i tai tram Son Tay, 9,1% tai tram Ha Noi va 19% tai tram
LT [ r 9. A by 2 1 \ ~ r..
i T Thugng Cat. Ty 1€ dong chay trung binh mua 1a so voi
dong chay nam tai cac tram thiy van nay thay doi theo ty
TF e . 7 * 92
- — . 1¢ twong rng xét trong mua can, nhung voi xu hudng giam.
iy Wiy He thing #ing
This Bink
e "] Bang 2. Ty lé dong chdy cac mua trén séng Hong tai mot
i so tram.
H (= A
)
= - T i Ty I¢ dong chay Ty I¢ dong chay mua
] - e Dok A 4 TS Qe 7q 29 R s
LTl o/ Al Tram/séng Thoi ky mua lii so v6i ca can so voi cd nim
niam (%) (%)
- - g sah e e
y . 1960-2006 76,0 24,0
S e A 00 Ghénh Ga (song Lo)
2007-2015 69,4 30,6
BIEN BONG 1960-1971 744 25,6
R R » N . . R R N Vu Quang (song L) 1972-2006 71,1 28,9
Hinh 1. Hé thong ho chia I6n trén luu vuc song Hong. 20072015 60.4 396
R LA g R N A 1960-1988 78,0 22,0
Bang 1. Thong s6 ho chinh trén luu vuc song Hong. Hod Binh (song D) /o0 658 1
; o 1960-1971 76,1 239
Qe Lai Hie  Bin  Huji N 1972-1988 74.0 26.0
@ S mh @ e Son Téy (song Hong) 19892006 71’9 28’1
Muc nudc dang binh thuong (m) 295 215 117 475 370 58 120 2007-2015 64,6 354
Muc nude chét (m) 265 115 80 431 368 46 90 1960-1971 74,4 25,6
Muec nudc xa hang nam (m) 503 104 Ha Noi (56 H'\ ) 1972-1988 72,9 27,1
a Noi (song Hong
Dung tich higu dung nhidu nim (ty m’) 0,587 0,62 1989-2006 70,9 29,1
Dung tich hiéu dung hang nam (ty m’) 79,7 6,504 6,062 1,702 0.0163 1,573 1,079 20072015 65,3 34,7
1960-1971 80,9 19,1
N lip may (MW) 1200 2400 1920 220 520 120 E7)
Thugng Cat (song 1972-1988 77,1 22,9
Luu luong lon nhét qua turbine (m’s) 1665 3460 2400 2733 383 40 750 Duéng) 1989-2006 72,8 27,2
Hinh thire diéu tiét Nim  Nam  Nam  Nam  Ngiydém  Nhidunim  Nhiéunim 2007-2015 61,9 38,1
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Su bién doi dac trung mwc nwdc lon nhat nam

Phén tich dinh Iii 16n nhat nam thyc do va hoan nguyén
tai Ha Noi tir nam 1993-2015 (bang 3, hinh 2) cho thay:
Trudc nam 2007, trong nhiéu tran 1, ho Hoa Binh va Thac
Ba di cit giam dinh 10 ndm tai Ha Noi tir 0,15-0,97 m. Khi
thity dién Tuyén Quang di vao van hanh, hé théng 3 ho
chira (Hoa Binh, Thic Ba va Tuyén Quang) di cit giam
muc nuée dinh 1d ndm tai Ha Noi tir 1,5-2,2 m. Khi hd
Son La di vao hoat dong, hé théng 4 hd chtra dd giup muc
nude dinh 1d ndm tai Ha Noi cét giam manh (tir 1,1-4,2
m). Sau khi hd Ban Chat va Lai Chau di vao van hanh, do
cac hd khong duoc quy dinh nhiém vu phong chdng lii cho
ha du, nén cic ho khong tham gia ciing h Son La va Hoa
Binh cit giam 1ii cho ha du ma chi dam bao khong gay gia
tang dong chay khi cac hd Son La va Hoa Binh tham gia
cat 1o [3-5].

Bang 3. Dinh lii I6n nhat nam thuc do va hoan nguyén tai
Ha Noi tir 1993-2015.

Nim H_(m) H cm) AH (em) Ho chira tham gia cat li

Hoan nguyén (

ha du
1993 946 1024 -8 HBvaTB
19%4 1057 1098 -41 HBvaTB
1995 1157 1254 97 HBvaTB
1996 1243 1330 -87 HBvaTB
1997 1109 1124 -15 HBvaTB
1998 1100 1180 -80 HBvaTB
1999 1095 1130 -35 HBvaTB
2000 1129 1129 0 HBvaTB
2001 1121 1121 0 HBvaTB
2002 1201 1229 -28 HBvaTB
2003 917 975 -58 HBvaTB
2004 1104 1077 27 HBvaTB
2005 952 940 12 HBvaTB
2006 997 1065 -68 HBvaTB
2007 987 988 -1 HB, TB va TQ
2008 1042 1260 218 HB, TB va TQ
2009 879 1038 -159 HB, TBva TQ
2010 646 859 213 SL, HB, TB va TQ
2011 476 732 -256 SL, HB, TB va TQ
2012 348 980 -132 SL, HB, TB va TQ
2013 722 837 -115 SL, HB, TB va TQ
2014 632 1061 -429 SL, HB, TB va TQ
2015 546 901 -355 LC, SL, HB, TB va TQ
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Hinh 2. Dién bién muyc nudc I6n nhat tai tram Ha Ngi
trén song Hong.

Tir sau nam 1989, cac hd Hoa Binh, Tuyén Quang, Son
La di vao van hanh da tich nuéc, cit giam Iii cho ha du. Sau
nam 2008 muc nudce i tai tram thuy van Ha No§i ha luu
song Hong déu nho hon bao dong 1, ca biét nam 2011 trén
toan luu vuc song Hong khong c6 i 16n, phan 16n cac hd
chira tich nudc va trix lai phan 16n luong dong chay mua lii
din dén muc nude dinh 1d ndm tai Ha Noi thép nhét trong
lich st vao ngay 4/7 ¢ muc 4,76 m (xem hinh 2).

Ddc trung myc nwdc nho nhat nam

Tur nam 2000, vao mua can muc nude nhd nhét trén
dong chinh séng Hong di lién tuc xudng mirc rit thap,
nam sau thép hon nam trudc, thép nhat & mtc 0,1 m
(21/2/2010), day 1a con s thap ky luc trong hon 100 nim
qua (hinh 3). Trong khoang 2 thap nién gan day, muc nudc
thap nhat nam tai tram Ha Noi d4 giam khoang 1,9 m. Trén
song Lo tai tram Vu Quang, myc nudc thép nhét trong
chudi quan tric ciing lién tiép xuat hién tir nim 2007.
Trong khoang 1 thap nién, muc nudc thip nhét trén song
L6 tai Vu Quang giam khoang 5 m (hinh 3).

Tram Vy Quang trén song Lo

Tram Ha Ngitrén song Hing

Hinh 3. Dién bién muc nuéc nhé nhat tai tram Ha Noi va
Vu Quang.

Su suy giam myc nudc nho nhét, ngoai nguyén nhan
do su bat thuong cua thoi ti€t, qua trinh khai thac st dung
nuée trén lwu vuce dién ra manh mé trong thoi gian gan
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day (dat biét 1a qua trinh khai thac cat), con do sy diéu tiét
manh cua cac thuy dién 16n thuong ngudn dap tng theo
yéu cau cuia hé thdng dién [6]. Vao cac thang giita mua can
(thang 1-3), trong thoi ky tw nhién ngudn nudc, cac song
sudi thudng & murc can kiét nhét trong nam, tuy nhién day
lai 14 thoi ky cac hd chira tich cuc tham gia cép nude phuc
vu d6 ai vu doéng xuédn, dan dén ngudn nudc ha du song
Hong trong thoi ky nay s& ting 1én nhanh chéng. Gian
doan gitta thoi ky nay voi thoi ky cudi mua can, cac thuy
dién thuong tiét kiém nudc, giam luong cip nudc xudng
ha du (giam thiéu phat dién). Hon nita, ché do diéu tiét cua
cac thuy dién hoat dong theo diéu kién phu dinh, phat dién
vao gid cao diém (9-21 gid) va giam thiéu phat dién vao
gio thap diém thoi gian con lai (hinh 4 va 5). Ché d6 van
hanh nhu viy d3 tao nén dao dong dong chay bt thuong
¢ ha du. Myc nudc tai tram Ha Noi dao dong 1én xuéng o
rét tir 0,5-1 m. Pic biét c6 nhiéu thoi ky dai ca 3 ho (Hoa
Binh, Thac Ba va Tuyen Quang) ngung phat dién, luong
nudc ra kho1 cac hd nho hon nhiéu so voi dong chay dén,
& murc rat thdp chi khoang 5-50 m%/s, dan dén gian doan
dong chay sau hé thong hd (hinh 4 va 5).
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Hinh 4. Qua trinh Q vao Hinh 5. Qua trinh Q vao
hd, Q x& hd Hoa Binh tir hd, Q xa hd Tuyén Quang
1/8/2010-14/6/2011. tr 1/8/2010-14/6/2011.

Dong chay ha du séng Hong gan nhu bi dut dong va
xuét hién céc cuc tri thép nhét di thuong lam anh huong
16n t6i ché do dong chay & ha du ma trong diéu kién tu
nhién chua bao gi¢ xdy ra. Tuy nhién, sau khi Quy trinh
van hanh lién ho chira trén song Hong dugc ban hanh (nim
2015), cac hd chtra hoat dong phai dam bao duy tri dong
chay t6i thiéu ciia dong song, trong 12 gio hd Hoa Binh
chi xa lién tuc tdi thiéu 214 m¥/s, hd Thac Ba la 61 m¥/s, hd
Tuyén Quang 1a 94 m¥/s [3]. Khi d6 myc nudc thap nhét
tai ha luu song Hong s& it co kha ning 1ap lai gia trj thap
nhit lich sir da xuét hién vao ndm 2010.

Thay déi lwgng triv trén lwu vwe song Hong

Theo sb liéu tinh toan tir khi van hanh hd dén nay, tién
hanh phan tich dién bién dung tich ho cho thiy, chénh léch
gita tong lugng nudc dén va ra khoi long hd Thac Ba
(tir 1973-2015) trung binh khoang 990 triéu m?, hé Hoa
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Binh (tir 1990-2015) khoang 2.6 ty m*, hd Tuyén Quang
(tir 2007-2015) 1 0,3-1 ty m?, ho Son La (tir 2011-2015)
12 0,2-1,1 ty m?3. Trong nhitng nam han han, thiéu nudc
nghiém trong nhu nam 1993-1994, 1994-1995, 1998-
1999, 2003-2004, 2004-2005, 2009-2010, cac hd chira 16n
da cung cdp thém mot lugng nude kha 16n cho ha du song
Hong. HO Hoa Binh trong nhiing nim can nhit di cép
thém cho ha du tir 0,5-3,5 ty m?, hd Thac Ba cép thém tir
0,2-1,5 ty m?, hd Tuyén Quang khoang 0,3 ty m® so véi
ngudn dong chay tu nhién (hinh 6).

Ho Son La Ho Hoa Binh
15000 25000

~ 10000

5w

6 7 %
WHOTBNN cuithing B
=== H 1 2011-2015 s W TBNN ===HhaTBNN

Hé Tuyén Quang Ho Thic Ba

6 7 8 9 10 1 121 2 3 4 5 Thig

YW 55 TEN cufihing SV chit
W TBNN == HIOTRNN

- dén hd TQ TBNN

= 1B TBNN

Hinh 6. Phan phéi lugng dong chay dén va dong chay ra
khéi cac ho chia I6n trén séng Hong.

Ha luu séng Hong tai Son Tay, tong luong nudc mua li
¢6 xu thé giam, dic biét giam manh trong nhirng niam gan
day. Trong thoi ky chua c6 hé thong hd chira 10n thugng
ngudn (tir 1960-1972) khoang 90 ty m3. Ké tir khi co cac
hd Thac Ba, Hoa Binh giam con 77 ty m® va khi c6 thém
Tuyén Quang, Son La tong lugng giam xudng 62 ty m?
(hinh 7 va 8).
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Hinh 7. Dién bién dong Hinh 8. Tong lugng dong
chay song Hong tai Son chay song Hong tai Son Tay.
Tay.

Qua trinh khai thac stt dung nudc trén luu vuc, cung su
tham gia van hanh cua cac ho theo thoi gian da lam thay
doi quan hé luu lugng - myc nude ¢ ha luu song Hong



theo xu thé gia tang luu luong tng véi ciing cip muc nude
tuong tng [5-7] dd 1am thay d6i yéu cau khai thac st dung
& ha luu, dic biét la trong nong nghiép ¢ ving Pdng bang
song Hong. Bé duy tri myuc nudc tai Ha Noi 2,2-2,3 m dap
tmg yéu cau ldy nudc trong thoi ky do ai vu dong xuan
trén luu vuc song Hong [5] can c6 lugng dong chay trung
binh khoang 2500-3000 m?/s so vd&i khoang 780- 870 m3/s
(nam 2004) (hinh 9). Ttrc 14 cac hd chira thuo*ng ngudn cin
bd sung mot luong nude rat 16n (gan gip ba) cho ha luu.
Diéu nay co thé anh huong 16n dén tinh chii dong, hiéu
qua san xudt cta cac nha may thuy dién, gy ton that 16n
vé kinh té - xa hoi.
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Hinh 9. Dién bién tong lugng xa 3 ho Hoa Binh, Tuyén
Quang, Thac Ba va muc nuéc trung binh tai Ha Ndi trong
cac dgt xa nudc.
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Ket luan

Sy diéu tiét cia cac cong trinh hd chira 16n thuong
ngudn séng Hong 1a mot trong cac nguyén nhan da lam
thay d6i phan phéi dong chay va cac ddc trung myc nudc
ha Iuu séng Hong. Dong chay trong mua lii ¢6 xu hudng
giam, muc nudc i tai tram thiy van Ha Noi ha Ivu song
Hong trong 1 thap nién gan day hau nhu déu nho hon bao
dong 1, hé thdng cac hd chira thugng ngudn da cét giam
lii ha du tir 1,1-4,2 m. Trong mua can, viéc diéu hanh cap
nuée cho ha du dién ra khan truong trong mot sé thoi ky
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cao diém tir thang 1-2, 1a thoi ky d6 ai vu dong xuan, khi
d6 hé théng ho chira (ddc biét 1a hd Son La va Hoa Binh
dong vai tro chi chdt) sé bd sung mot luong 16n nude
xudng ha du 1am cho muc nudc ting nhanh. Ngoai thoi
ky cép nudc db i, trong cac thang khac ctia muia can, hé
thng hd chira chii yéu hoat dong diéu tiét phat dién theo
ché d¢ phu dinh, thoi gian cac ho khong xa nude xudng ha
du d3 dan dén muc nudc trén song xuét hién lién tiép muc
nudc nho nhat lich sir trong chudi quan trac. Tir ndam 2000,
voi sy thay ddi 16n quan h¢ myc nudc - luu lugng trong
song theo xu hudng gia tang lugng xa dé duy tri mot mirc
nuéce, nén dé dam bao cao trinh du dé 1y nude trong thoi
ky d6 ai cling nhu cac thoi ky cap nudc khac trong mua
can, thi cac hd chtra thuong luu s€ phai tang kha 16n lugng
dong chay cép vé ha du.
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Danh gia do tinh sach va ham lwgng cua phycocyanin dwgc tach ti
Arthrospira platensis theo pho hap thu quang hoc va di¢n di bién tinh

Pau Thi Nhung', Pham Thi Lwong Hang', Trinh Lé Phwong®
'Khoa Sinh hoc, Truong Dai hoc Khoa hoc T nhién, Dai hoc Qu(fc gia Ha Noi
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Ngay nhan bai 12/5/2017; ngay chuyén phan bién 22/5/2017; ngay nhan phéan bién 15/6/2017; ngay chip nhan dang 19/6/2017

Tém tiit:

Phycocyanin, mgt loai protein ¢6 mau xanh lam dic trung, dwgc sir dung nhu chit nhuém an toan trong thue
phim va héa my pham; ngoai ra, né c6 cac hoat tinh sinh hoc c6 loi nén con dwoc ing dung trong dwoc pham. O
Viét Nam, phycocyanin dwgc nghién ctru tach chiét, tinh sach chii yéu tir ngudn tio xoan Spirulina (Arthrospira
platensis), nhung vin chwa c6 cac nghién ciru danh gia d§ tinh sach ciing nhw ham lwong ciia phycocyanin dwge
tach chiét. Nghién ciru nay 4p dung phwong phap do chi sb hip thu quang hoc UV-Vis va di¢n di bién tinh SDS-
PAGE dé danh gia chit lwgng phycocyanin Két qua cho thay, tinh sach phycocyanin tir tao twoi theo 2 buéc (tia
bing ammonium sulfate rdi chay sic ky qua cgt LH20) cho phycocyanin cé d9 tinh sach A ons0 12 1,2, phut hop
cho nganh thwe phim va h6a m§y phim. Panh gia ham hrgng phycocyanin trong sin pham tdo thu’O’ng mai cho
thiy, san phim ciia hing Vinataor trong nwée cé6 ham lwgng phycocyanin cao hon mét s6 san pham thwong mai
nhip ngoai dugc danh gia.

Tir khoa: Arthrospira platensis, phycocyanin, SDS-PAGE.

Chi s6 phén logi: 1.6

Tong quan

Tao xoan Spirulina (Arthrospira platensis) dugc dung
rong rai nhu mot loai thuc phém chtric nang cé nhiéu loi
ich cho suc khdée do c6 ham lugng protein cao (50-60%
tong sinh khéi kho, chira day du cac acid amin can thiét
cho co thé nguoi va dong vat nudi) va cac chit khoang da
va vi luong khéc [1, 2]. Ngoai cach ding truc tiép, mot s6
chat co trong tio xodn da dwgc nghién ctru va tach chiét
dé ung dung trong nhitng nganh cong nghiép khac nhau.
Phycocyanin, mdt protein c6 mau xanh lam ddc trung,
duoc st dung nhu 1a chit mau tu nhién an toan trong cac
nganh céng nghiép thuc phim, hoa my pham [3]. Ngoai
ra, n6 con co tac dung chdng viém, chéng oxy hoa, chong
ung thu, e ché phat trién cac khoi u nén phycocyanin 1a
mot chét tiém ning dé diéu ché thudc va thuc phim chirc
nang gitp tang cuong sic khoe con nguoi [4-6]. Tinh chat
phat huynh quang ctia phycocyanin cling dugc tng dung
trong san xuat cac kit mién dich, lam marker huynh quang

[3].

Phycocyanin c¢6 cau trac hinh elip det dugc cau thanh
tir tiéu don vi a (kich thude 12.000-18.500 Da) va p (kich
thudce 14.000-20.000 Da) va ¢ dang hexamer ty nhién (a
B)- Tuy nhi€n, n6 co ton tai dang trimer (a B), va dimer (a

" Tac gia lién hé: Tel: 0989777130, Email: violetph2009@gmail.com
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B), [7]. Phycocya}nin c¢6 bude song hap thu cuc dai & 620
nm, do do6 chi s0 A, /A, duoc st dung dé danh gia do
tinh sach cua phycocyanin.

O Viét Nam, mot s6 nhom dd nghién ctru tach chiét
phycocyanin tir tio xodn Spirulina, tuy nhién, ham lugng
va d6 tinh sach ctia phycocyanin méi dugc danh gia so bo
va ciling khong c6 chit chuan so sanh, lam giam kha ning
g dung ctia cac san pham tach chiét. Do d6, nghién ctru
nay c6 muc tiéu khao sat mot sé6 phwong phap xac dinh
dinh tinh ciing nhu dinh luong phycocyanin va ap dung
chung dé danh gia ham lugng cua phycocyanin tach chiét
trong cac san pham tao thuong mai.

Nguyén liéu va phuong phap

Nguyén liéu

Arthrospira platensis dugc nudi tai Phong Vi tao,
Trung tdm Khoa hoc su séng, Khoa Sinh hoc, Trudong Dai
hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi do Vién

Vi sinh vat va Cong nghé sinh hoc, Pai hoc Quéc gia Ha
Noi cung cap.

San pham thuong mai trong nudc: Spirulina Vinataor
(Arthrospira platensis twoi) cia Cong ty THHH cong nghé
sinh hoc Vina Téo spirulina, Viét Nam.
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Abstract:

The phycocyanin, a blue colour characterised protein,
is widely used as a natural dye in food and cosmetic
industries,andinpharmacyindustry duetoits beneficial
bioactivities. In Vietnam, phycocyanin has been
extracted and purified mainly from blue - green algae
(Arthrospira platensis), but no studies have evaluated
the purity as well as the amount of phycocyanin
extracted. In this study, absorption spectroscopy at
UV-Vis and denaturation electrophoresis SDS-PAGE
were used to evaluate phycocyanin in crude extracts
and purified samples. The obtained results showed
that purifying phycocyanin from fresh biomass A.
platensis in 2 steps (precipitated with ammonium
sulfate following by LH20 column chromatography)
gave the purity (expressed by A .. of 1.2) which
is suitable for applications in food and cosmetics.
Evaluation of phycocyanin contents in commercial
Spirulina products showed that a domestic product,
namely Vinataor had a higher phycocyanin content
than some imported commercial products.

Keywords: Arthrospira platensis, phycocyanin, SDS-
PAGE.

Classification number: 1.6

San pham thwong mai nhap ngoai: Vién nén tao xoan
kho cuia hang Japan Algae Co, Ltd, Nhat va GeoVitalis,
buc.

Nudi thu sinh khéi

Spirulina platensis dugc nudi lic thu sinh khéi trong
moi truong Zarrouk, ¢ nhiét do phong, diéu kién chiéu
sang: THi 14 12/12 h. Sau 14 ngay, sinh khdi tao dugc thu
hoi bang ly tim véi toc d6 12.000 vong/phit trong 20 phut
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& nhiét do phong va rira v6i nude cat 2 1an. Sau do, sinh
khoi tuoi dugc dong kho va bao quan & -20°C.

Tdch chiét phycocyanin tiv sinh khoi tio twoi

Phycocyanin dugc tach chiét tir sinh khéi tao theo
phuong phap dong lanh/rd dong. Pau tién, tao tuoi dugc
hoa tan bang dém natri phosphate 0,1 M, pH 7 véi ty 1&
1/25 (w/v), tuong duong voi 25 ml dém hoa tan 1 g téo.
Sau d6, hon hop dugc lam dong lanh & -20°C trong 24
h, rdi rd déng ¢ nhiét do phong. Budc dong lanh/rd dong
duogc thyuc hién hai 1an. Hon hop duoc ly tim véi toc do
12.000 vong/phut trong 30 phat & 4°C, dich ndi c6 mau
xanh lam chtra phycocyanin dugc thu lai.

Tinh sach phycocyanin bang tiia ammonium sulfate

Phycocyanin trong dich mau xanh budc dau dugc tinh
sach bang tia véi ammonium sulfate bdo hoa ¢ nong do
25%, 10i 50%. Pau tién, hdn hop dwoc ¢ véi ammonium
sulfate bao hoa & néng dd 25% trong 5 h ¢ 4°C, roi duge
ly tam v&i toc d6 12.000 vong/phut trong 30 phit & 4°C.
Phan dich ndi thu lai va dugc i v6i ammonium sulfate bdo
hoa ¢ ndng do 50% qua dém & 4°C. Tua protein thu duoc
sau khi ly tdm véi tbc d6 12.000 vong/phut trong 30 phut
0 4°C dugc rua lai voi natri acetate 0,1 M, pH 7. Dich ndi
dugc tiép tuc tia 1an hai bang ammonium sulfate bio hoa
v6i nong do 50%. Tia mau xanh lam thu duoc sau khi ly
tam dugc hoa tan trong dém natri phosphate 50 mM, pH 7
va bao quan ¢ 4°C.

Tinh sach phycocyanin bang sic ky cét LH20

Mot Iwgng 10 g sephedex LH20 (amershambiosciences,
Thuy Dién) voi kich thude hat 1a 18-111 um duge ngam
dé truong né trong nude cit khir trang ¢ nhiét do 4°C qua
dém. Hon hop gel duoc cho 1én cot va ling tir tir, tranh
tao bot khi trong khoang 30 phit. Sau khi cot gel da nhdi
xong, mdt lwong mau chira phycocyanin pha lodng véi
nudce ct kha trung duoc cho 1én cdt va chay qua cdt theo
trong luc. Phan doan chay qua cdt c6 mau xanh dugc thu
lai.

Dinh tinh va dinh lwong phycocyanin bang do hip
thu quang hoc

Do hap thu quang hoc ciia mau c¢6 chira phycocyanin &
cac budce song 280 nm, 620 nm va 652 nm dugc do bang
may Nanodrop 1000 (Thermo Scientific). Trong do, 280
nm la bude song hép thu cuc dai cua céac protein, 620 nm
1a budc song hap thu dic trung ctia phycocyanin, con 652
nm 1a budc song hap thu dic trung cta allophycocyanin.
Nong d¢ va do tinh sach phycocyanin trong mau dugc tinh
theo cong thtrc [8]:

C-PC (mg/ml) = 10*[A 0,474 x A__]/5,34

620 652

1n
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bo tinhsach=A_, /A,

Trong d6 A, A, A, 12 s6 do hip thu quang hoc &
cac budce song 280 nm, 620 nm, 652 nm cia mau co chiéu

dai 1 mm.
Di¢n di bién tinh SDS-PAGE

Mot luong mau (50-100 pg protein) dugc tron véi dém
mau ¢ chita SDS va p-mercaptoethanol, bién tinh ¢ 95°C
trong 10 phut, rdi dat lai ngay 1én da. Mau da xur 1y dugc
dién di kiém tra 1én giéng cta ban gel polyacrylamide,
chuan bi v6i hdn hop acrylamide/bis acrylamide 1a 29:1
v6i phan gel ¢o 1a 4%, gel tach 1a 12%. Dién di chay trong
dém tris-glycine, ¢ hi¢u dién thé 120 V trong 1,5 dén 2 h.
Bing protein dugc nhudm bang Coomassie Brilliant Blue
(CBB) 0,25%.

. L, "
Ket qua va thao luan

Xdc dinh kich thwoc cuia phycocyanin dya trén dién
di SDS-PAGE

Cac nghién ctru trugc day da xac dinh protein
phycocyanin duoc cdu thanh tir hai tiéu phan o va p c6 khdi
luong phén tir 1a 17,6 va 18,2 KDa, nhu vy ¢ diéu kién
bién tinh, dién di cho hai bing protein ctia hai tiéu phan.
Thir nghiém véi cac ban gel polyacrylamide c6 ty 1€ cua
gel tach 1a 12% hodc 15% va diéu kién dién di khac nhau
da cho thay st dung ban gel 12%, chay ¢ hiéu dién thé 120
V trong 80 phut cho 2 bang protein cua phycocyanin la rd
nét nhét (hinh1).

15%, 60 pht 1 2 ™

B 18,4KDa

2 14,4KDa
12 %, 60 phut L2 M

B3-18'4KI:’a

o

14,4KDa

12%, 80 pht 1 2

B

o

Hinh 1. Pién di bién tinh trén gel polyacrylamid (SDS-
PAGE) 6 céc diéu kién khac nhau cia mau [Giéng 1: Mau
tinh sach sau khi ta v6i ammonium sulfate; Giéng 2: Mau
tinh sach sau khi tGa v6i ammonium sulfate va chay sic ky
cot LH20; M: Thang chuan protein (Thermo Scientific)].

Dua vao trinh tu cia cac tiéu phﬁn o (162 axit amin,
CAA70296) va B (172 axit amin, CAA70295), khoi luong
phan tir dugc tinh toan Ly thuyét la 17,6 KDa va 18,2 KDa.
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Trén thuc nghi¢m, khéi luong phan tir cua hai tiéu phﬁn co
thé dugc tinh toan dya vao khoang cach di chuyén twong
d6i (Rf) voi thang chudn marker chay cing trén ban gel
bang phan mén ImageJ. Theo d6, kich thudc ctia 2 tiéu
phan o va B duoc xac dinh twong ddi 1a 19 KDa va 21
KDa trén ban gel 12% va 15,5 KDa, va 19 KDa & ban gel
15%. Ciing dd co nhiéu cong bd (bang 1) dua ra nhiing
con sb khac nhau vé kich thudc cac tiéu phan a va p cua
loai Arthrospira platensis [6, 8-10]. Tuy nhién, sy khac
biét giita cac két qua nghién ctru thuc nghiém ciing nhu
tinh toan 1y thuyét 1a twong d6i nho, co thé giai thich 1a
do diéu kién dién di va phuong phap phan tich hinh anh
khéc nhau.

Bang 1. Kich thudc tiéu phan a va B cta phycocyanin
trong cac cong bé khac nhau.

Nghién ciru o B % gel tach

Tinh toan 1y thuyét 17,6 18,2

Patel, et al. 2005 [8] 17,0 24,0 15,0

Kumar, et al. 2014 [9] 16,0 17,0 7,5

Kamble, et al. 2013 [6] 17,0 19,0 12,0

Song, et al. 2013 [10] 17,0 21,0 15,0

Trong nghién ctru nay 15,5 19,0 15,0
19,0 21,0 12,0

Phuwong phap tinh sach phycocyanin

Trong nghién ctru nay, phycocyanin sau khi tach chiét
theo phuong phap lam dong/rd dong tir sinh khdi tio xoan
duogc tinh sach theo 2 budc chinh: Tua véi ammonium
sulfate bao hoa n@)ng dd 25%, 50%, rdi tinh sach qua cot
sac ky loc gel LH20. Mau tinh sach thu dugc c6 mau xanh
lam dic trung cua phycocyanin va cho phd hap thu UV-
Vis v6i ba viung hép thu cuc dai 1a 230, 260 va 620 nm
(hinh 2B). Hai viing dau la ddc trung cho cac phan tir acid
nucleic, con bude song 620 nm ddc trung cua phycocyanin.
Mat do quang (d6 hap thy) tai budc song 280, 620 va 652
nm dugc sir dung dé tinh do tinh sach cia mau va ty 18
thu hoi phycocyanin qua mdi budc tinh sach (bang 2). Két
qua so sanh cho théy, mau tinh sach theo 2 budc c6 d6 tinh
sach cao hon so v&i mau chi tinh sach 1 bude véi cot sic
ky LH20 ma khong tia ammonium sulfate (A, /A : 1,2
va 1,1, twong Gng). Tuy nhién, qua trinh tua protein voi
ammonium sulfate ¢6 hiéu suat thu hdi phycocyanin thép,
khoang 60%, trong khi tinh sach qua cdt LH20 la 80-90%.
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Ammonium chay ct
Sulfate LH20
% phycocyanin 74% 93% 85% 97%
A B

Hinh 2. Pién di bién tinh protein cac miu tinh sach
phycocyanin tif miu tho [A: Dién di SDS-PAGE clia mau
thd va cac mau tinh sach phycocyanin; M: Thang chuan
protein (Thermo Scientific); B: Phé hap thu UV-Vis cla
mau tinh sach theo 2 bugc gébm tia ammonium sulfate va
chay cot sac ky LH20)].

Bén canh do quang phé hip thu, ham luong va do tinh
sach cua mau thd va céc san phém tinh sach con tién hanh
danh gia bang dién di bién tinh SDS-PAGE. Anh dién di
cho théy, dich chiét mau thd va cac san phém tinh sach
déu c6 xuat hién bang protein dic trung cua 2 tiéu phan o
va B ctia phycocyanin (hinh 2A). Tuy nhién, bang cua tiéu
phan B khong 16 nét & cac phan doan tinh sach bang cach
chi chay cot sic ky LH20 ma khong tia bang ammonium
sulfate (hinh 2A, mau 2). Va mau thu dugc sau khi taa
ammonium sulfate c6 nhiéu bang phu hon so vi mau tinh
sach sau khi chay sic ky LH20 (hinh 2A, mau 3a).

Bang 2. Do tinh sach va hi¢u suat thu hoi phycocyanin.

A% bo tinh sach Hiéu suit
Tén mau

A
AL/ As thu hoi (%)
1. Mau tho 1,06 100
2. Chi chay cot LH20 1,12 >80
3.a Tha bang ammonium sulfate 1,20 ~60
3.b Tua bang ammonium sulfate 120 =50

10i chay qua cot LH20

St dung phan mém phan tich hinh anh ImageJ] xéc
dinh duoc do tinh sach cua cac mau chira phycocyanin
dua trén ty 1& % ctia 2 bang tiéu phan o va B trén tong
cac bang protein ciia mau & ban gel dién di bién tinh. Két
qua cho thdy, mau duoc tinh sach theo cach 2 budc (tia
ammonium sulfate rdi chay cot sdc ky LH20) c6 d¢ tinh
sach cao nhét dat 97% phycocyanin (hinh 2A, méu 3b), so
v6i cach tinh sach chi chay voi cot sdc ky LH20, 93%. Két
qua thu duoc dua trén ban gel phu hop véi két qua tinh
toan theo phd hap thu UV-Vis.
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Danh gia ham luwong cua phycocyanin ¢ cdc sdn
pham tdao xoan thwong mai

Phycocyanin 1a chat ¢6 kha nang chéng viém, chong
oxy hoa, do d6 ham luong phycocyanin 1a mét chi tiéu
quan trong trong cic san pham tio thwong mai. Trong
nghién ctru nay, ching t6i da ap dung phuong phap tach
chiét lam dong/ra dong, phuwong phip do quang phd
hap thy va dién di SDS-PAGE dé danh gia ham luong
phycocyanin trong 1 g sinh kh6i kho tao xoan thuong mai
Vinataor trong nudc (duoc ky hiéu mau 1a VN) va ngoai
nhap (c6 xuat xt tir Pirc va Nhat), va tir sinh khdi tao kho
nudi trong phong thi nghiém (PTN) (nhu di néu ¢ phan
nguyén liéu). Trong d6, mau VN va PTN, sinh khdi tao
tuoi duge lam kho theo phuong phap dong kho.

Theo ban gel, san pham tach phycocyanin & cac san
pham tao xoan thuong mai trong nudc (VN) va ngoai nhap
(Ptrc, Nhat) ciing cho 2 bing tuong tng v6i tiéu phan o
va B ctia phycocyanin ¢ kich thudc tinh toan khoang 15,5
KDa va 19 KDa (hinh 3A). Ham lugng ctua phycocyanin
trong mau tach c6 thé dugc phan anh dya trén d6 sang cia
cac bang dién di a va B nay. Theo tinh toan cua Imagel,
luong phycocyanin trong 1 g tao kho theo thir tir giam dan
nhu sau: VN, PTN Nhat, Duec.

Pirc Nhit VN PTN M

~

A B

Hinh 3. So sanh ham lugng phycocyanin trong cac san
pham tao Spirulina thuong mai [A: Dién di bién tinh SDS-
PAGE; B: Phd hap thu UV-Vis; VN: S&n pham thuong mai
Vinataor trong nudc; Bic, Nhat: San phdm ngoai nhap
tr Pdc, Nhat; PTN: Mau phycocyanin tach ti sinh khai
tdo nudi trong phong thi nghiém; M: Thang chuén protein
(Thermo Scientific)].

Dua vao s do phd hip thy UV-Vis ciia cac miu
phycocyanin tach cho thay, ham lugng phycocyanin ctia
san phdm thwong mai Vinataor trong nuéc (VN) 1 cao
nhit: 78,2 mg trong 1 g tao xodn khd, tirc 7,8% sinh khdi,
sau d6 dén san phim thuong mai nhap ngoai Japan Algae
Co. Ltd (Nhat): 59,8 mg/g (tiic 6%) va GeoVitalis (Dtc):
41,4 mg/g (tic 4,1%). Ham lugng phycocyanin ctia mau
trong phong thi nghiém (PTN) thu dugc la 57,5 mg/g (ttc
5,75%). Két qua nay 1a phu hop voi két qua thu duge tir
dién di SDS-PAGE.
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Phuong phap tach chiét co anh hudng nhiéu dén ham
lugng phycocyanin thu dugc, trong d6 phuwong phap dong
lanh/rd dong duoc sir dung phd bién nhat, vi quy trinh don
gian, khong can hod chét trong tach chiét va ly giai duoc
luong phycocianin nhiéu nhét. Sarada va cong su (1999)
da sir dung phuong phap nay dé tach chiét phycocyanin
tir sinh khéi kho thu duoc ham lugng 19 mg/100 g (1,9%
sinh khoi) [11]. Nghién ctru cua Song va cong su (2013)
sir dung phuong phap nghién & 4p suét cao cung véi xir Iy
enzyme lysozyme chi thu dugc 20-25 mg/g tir tdo kho (2-
2,5% sinh khoi) [10].

Ngoai ra, ham lugng phycocyanin trong céc san pham
thwong mai phu thudc rat nhiéu vao qua trinh lam khé tao
xoin. Mot s6 cong bd qudc té da bao cao phuwong phap lam
kho c6 thé lam giam 50% ham lwong phycocyanin [11-
13]. Nghién ctru cua Morist va cong su (2001) lam kho
A. platensis theo phuong phap phun khoé va dong kho thu
duoc ham lugng phycocyanin twong tng 1a 1,4%, 4,0%
[12]. Hoac nghién cuu cta Oliveira va cong su (2008) xac
dinh phycocyanin trong sinh khéi twoi tu nhién 1a 16%,
sau lam kho chi con la 10-12% tuy thude vao cac phuong
phap lam kho [13].

Trong nghién clru nay, nhom tac gia c6 thuc hién so
sanh ham luong phycocyanin tach tir sinh khéi kho va sinh
khdi tuoi ctia san pham thuong mai Vinataor, va nhan thay
ham luong phycocyanin tach tir sinh khéi khé mat di mot
nira so voi tir sinh khoi twoi (két qua chi tiét khong chi ra
o day).

£ ~
Ket luan

Nghién ctru da danh gia do tinh sach, xac dinh ham
lugng phycocyanin trong cic phan doan tinh sach cling
nhu trong cac san pham thuong mai bang phwong phap
dién di bién tinh va do phd hip thu quang hoc UV-Vis.
Tinh sach theo 2 budc (diu tién 13 tha voi ammonium
sulfate, roi chay cot LH20) cho mau cé do tinh sach la
1,2, phu hop véi tiéu chuan st dung phycocyanin dung
cho cac nganh nhudém, thyc pham. Trong cac san phim
thuwong mai, san pham Vinataor trong nudc ¢ ham lugng
phycocyanin 13 cao nhit, cao hon ca san pham ngoai nhap
(ctia Nhat, Dtc).
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Nhom tac gia tran trong cam on sy hd trg tir Trudng
Pai hoc Khoa hoc Tu nhién, DPai hoc Quéc gia Ha Noi
thong qua Dé tai TN.16.26.
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Tom tit:

Chi Berberis L. duge sir dung rong rii trong y hoc ¢ truyén trén thé giéi va ¢ Viét Nam. Than, ré cia loai nay
chira nhiéu hop chit alkaloid, trong d6 chii yéu 1a berberin. O Viét Nam, s6 lwgng ca thé loai Hoang lién ba gai
(Berberis wallichiana DC.) ngoai ty nhién dang bi suy giam manh va dwgc dwa vao Sach dé Viét Nam (2007) véi
cAp danh gia “nguy cip EN”. Hi¢n méi xac dinh dwoc loai Hoang lién ba gai c6 phin b tw nhién tai huyén Bat
Xat va Sa Pa, tinh Lao Cai. Nhim xay dung sé s¢ dir li¢u cho viéc bao ton va sir dung hgp 1y loai Hoang lién ba
gai & Viét Nam, bai bao nay bd sung chi tiét dic diém hinh thii loai, xac dinh mat do loai Hoang lién ba gai, danh
gia mot s6 nhén t6 sinh thai nhw dd cao, nhiét d9, do Am, cwong dd anh sang, t6 thanh loai... noi c6 loai Hoang

lién ba gai sinh song.

Tir khéa: Ciy thuéc, dic diém sinh hoc, dic diém sinh thdi, Hoing lién ba gai.

Chi s6 phén logi: 1.6

Chi Berberis L. c6 mot vi tri quan trong trong nén y
hoc ¢6 truyén thé gidi vé gia tri sir dung lam thudc chira
bénh [1, 2]. Pay 1a chi 16n nhat trong ho Hoang lién gai
(Berberidaceae) voi khoang 500 loai phan bd chu yéu ¢
ving nhiét d¢i phia bac [3, 4]. O Viét Nam, theo Nguyén
Tién Ban, Pham Hoang Ho, chi Hoang lién gai (Berberis
L.) ¢6 2 loai phan bd & cac tinh ving nui phia Bic [3, 6].
Hoang lién ba gai (Berberis wallichiana DC.) 1a mdt trong
hai loai thudc chi Berberis L., day 1a mot vi thudc duge st
dung tir lau doi trong cac bai thudc dong y dung dé chira
cac bénh nhu viém rudt, ti€u chay, ly, viém ngtra ngoai da,
mun nhot,... Than va r& Hoang lién ba gai chira nhiéu hop
chat alkaloid, trong d6 chu yéu 1a berberin [1, 2].

Hién nay, sé luong ca thé loai Hoang lién ba gai
(Berberis wallichiana DC.) ngoai tu nhién bi suy gidm
manh do bi khai thac qua mirc. Loai nay da dugc dua vao
danh sach cac loai thuc vat nguy cip trong Sach do Viét
Nam (2007) v6i cap danh gia "nguy cip EN" [7]. Mic du
loai nay bi khai thac manh va dugc danh gia 1a co tiém
nang tng dung cao nhung & Viét Nam m&i chi c6 mot s6
tai liu cay thudc liét ké ma chua co céc cong bd cu thé

‘Tac gia lién hé: Email: thanhbv2001@gmail.com

TAP CHI

fioanoc |

CUNG NGHE /1

A qu 59(7) 7.2017
CL I Yall |

vé dic diém sinh hoc, sinh thai cling nhu cac thir nghiém
hoat tinh sinh hoc. Trudc tinh hinh trén, bén canh viéc
nghién ctru gia tri y dugc hoc thi viéc nghién ctru dac diém
sinh hoc, sinh thai cia loai Hoang lién ba gai (Berberis
wallichiana DC.) 1a rat can thiét, phuc vu cho cong tac bao
ton va phat trién loai cdy nay trong tuong lai.

Phueng phap nghién cuu

Phuwong phdp ké thira: Ké thira cac tai liéu nghién
ctru vé dic diém sinh hoc, sinh thai, tri thirc st dung cua
ngudi dan ban dia c6 lién quan dén cay Hoang lién ba gai
(Berberis wallichiana DC.) va cic thong s6 khi hau tai cac
khu vue nghién ctru.

Phirong phdp diéu tra phéng van: Phong van ngudi
dan dia phuong két hop véi diéu tra theo tuyén dé xac
dinh cac khu vuc c6 thé ¢ loai Hoang lién ba gai phan bd;
thu thap thong tin tr nhitng nguoi thuong xuyén khai thac
dé ban ciing nhu thong tin tir chinh quyén dia phuong dé
danh gia mirc d6 khai thac tir trude dén nay [8].

Phuong phap nghién cuu sinh hoc: St dung céc
phuong phap nghién ciru thyc vat hoc cia Nguyén Nghia
Thin [9]; cac phuong phap nghién ctru thuc vat dan toc
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Abstract:

Berberis L. genus is widely used in traditional medicine
throughout the world as well as in Vietnam. Their
stem and root contain many alkaloid compounds, of
which berberine makes up the majority. In Vietnam,
Berberis wallichiana DC. is being threatened in the
wild with a sharp decline and has been listed in the
Vietnam Red Data Book (2007) as “endangered-
EN”. We have identified the Berberis wallichiana DC.
natural distribution in Bat Xat and Sa Pa District,
Lao Cai Province. The article describes in detail the
morphological characterissics and density of this
species and also assesses some ecological factors
such as distribution height, temperature, humidity,
light intensity, species composition... at places where
Berberis wallichiana DC. exists in nature.

Keywords: Berberis wallichiana, biological
characteristics, ecological characteristics, medicinal
plant.
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hoc, cdy thudc ciia Nguyén Ba Ngii [8]... Dac diém hinh
thai duoc do dém truc tiép vé6i 130 cé thé, 300 14, 35 hoa,
3.200 qua, 3.300 hat... Su sinh truéng, phat trién va cac
dic diém sinh hoc duge xac dinh b::ng viéc theo doi tang
truong theo chiéu cao cua timg c4 thé/ndm, theo doi mua
hoa - qua, sé lugng qua, hat/cdy, thoi gian ndy mam trong
tu nhién. Nghién ctru mat d6 dya vao 06 tiéu chuén (OTC),
tuy diéu kién cu thé dé lap cac OTC 20x20 m hoac 10x10
m ddi v6i cdy truong thanh va 5x5 m ddi véi cdy tai sinh
(téng s6 72 OTC).

Phurong phdp nghién ciru sinh thai: Xac dinh mot s6
yéu td sinh thai - moi truong nhu do cao, cuong do anh
sang, do Am, lwong mua, nhiét d¢ trung binh ngay, trung
binh nam... sir dung cac thiét bi nhu GPS, nhiét - am ké,
Lux ké va két hop cac sb liéu khi tuong thuy van tai dia
phuong; xac dinh cac loai thyc vat chil yéu cling sinh séng
voi loai Hoang lién ba gai (Berberis wallichiana DC.) [10,
11]. Céc theo ddi dugc thuc hi¢n trong ndm 2016 v6i 4 dot
(mdi dot 5 ngay) dai dién cho cac mua trong nam.

Két qua nghién ciiu
Dic diém hinh thdi loai Hodng lién ba gai

Hoang lién ba gai 1a cay bui, cao 0,5-2(-3) m. Than
nhén ¢6 mau nau xam, vé gia thuong nit doc; gai dai 1-2(-
2,5) cm, chia 3 nhanh, moc dudi cum la.

La don, nguyén, moc vong 2-6 la. Phién 14 thudn rong,
day, dai, kich thudc ¢o 5,0-6,5(-8,5) x 1,8-2,2(-2,5) cm,
mat trén mau xanh bong, mat dudi c6 mau xanh luc hoi
vang, mép 14 cé 6-8 rang cua thua, cing; gan 16ng chim
v6i 6-8 cap. Cubng 14 dai 0,4-0,5 cm.

Hoa nhd, moc tap trung thanh chum tir 18-38 hoa.
Cubng hoa dai 1,5-2,5 cm; Dai hoa mau vang, xép thanh
2 vong. Canh hoa hinh elip dang triing nguogc, véi 6 canh
xép thanh 2 vong. Nhi 6, bao phdn m¢ bang 2 nip; bau
thuong, 1 6; noan 1-2.

M&i chim qua mang tir 6 dén 30 qua, tap trung nhiéu
nhét 1a khoang 20-25 qué/chum. Qua mong, hinh bau duc,
kich thudc khoang 0,85-1,0 x 0,45-0,6 cm; khi chin co
mau tim ddm. Voi nhuy ton tai, cubng qua dai 1,82-3,45
cm. Mdi qua mang 1-2 hat, kich thudc hat 0,58-0,60 x
0,32-0,38 cm; trong lugng 1.000 hat 1a 36,4 g (do am
48,24% - hat twoi). Cac dan liéu vé dic diém hinh thai nay
¢6 nhiéu khac biét so voi cac tai liéu trude day [1-3, 6, 7]
dic biét vé kich thude 14, qua, hat, $6 lwong qua, hat/cum.

Qua qua trinh theo ddi va do dém & thoi diém qua gia
va chin cho thay qua trinh chin cua qua kéo dai, rai rac tir
thang 10 dén thang 2 nim sau.
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Hinh 1. Dic diém hinh thai loai Hoang lién ba gai
(Berberis wallichiana DC.).

Bang 1. Cac chi tiéu dic diém hinh thai clia loai Hoang
lién ba gai (Berberis wallichiana DC.).

Chi tiéu theo dai Kid;;g:‘g"“/ Okt theo doi Kid;;g:‘g"“/ &
Chiéu dai phién 1a 565:1,72em  Chiéu dai qua 0,94£0,05 cm
Chiéu rong phién 14 2,03:0.94cm  Chiéu rong qua 0,55£0,04 cm
Chiéu dai cudng I 045£0,J0cm  Chiéu dai hat 0,65£0,05 cm
$6 14 trung binh/cum 3,94+1,79 1 Chiéu rong hat 0,35+0,03 cm
SOhoa trung binh/chim 27,2948, 78hoa Ty 16 hat/qua 1,17+0,29
$6 qua trung binh/chim ~ 15,9146,61 qua :ﬂg“timl“‘-’“g 000 105 394568 ¢
Chidu dai cudng qua 2,56+0,89 cm (Téngnl‘;‘;“;%oo hat 6 4042.30 ¢

Mt d¢ va tai sinh cua loai Hoang lién ba gai

Mat do loai dugc xéac dinh tai hai khu vyc phan bd &
huyén Bat Xat va Sa Pa, tinh Lao Cai. Két qua danh gia 20
OTC kich thudc 20x20 m va 22 OTC kich thudc 10x10 m
dbi vi cay truong thanh, cy co chiéu cao tir 0,5 m trg 1én
va 30 OTC kich thude 5x5 m d6i véi ciy téi sinh va cay
duéi 0,5 m duge thé hién trong bang 2.

Bang 2. Mat do ca thé loai Hoang lién ba gai.

Khoa hoc Tu nhién n—

Mat d6 cay tai sinh va cdy thap dudi 0,5 m 1a rat 16n,
t6i trén 19.000 ca thé/ha nhung sé ca thé truong thanh
hodc c6 chiéu cao trén 0,5 m chi c¢6 335-385 ca thé/ha.
Thuc té cho thay, hat cua loai Hoang lién ba gai co ty 1é
nay mam cao, luong hat 16n nén khi gip diéu kién thuan
loi ¢6 thé nay mam va hinh thanh cdy con rat nhiéu; tuy
nhién tai cac khu vuc phan bd loai nay cé diéu kién thoi
tiét bién dong 16n vé cuong do anh sang, do am, nhiét
d6... do d6 sau mot thoi gian nhat dinh, phan 16n cay tai
sinh bi kho va chét; Mot nguyén nhan khéc 1a do cay tai
sinh dé bi tic dong tir cac loai dong vat, con tring hoic cac
yéu t vat 1y khac, do d6 chi c6 mot ty 1¢ rat nho cay sinh
truong va trudng thanh duoc.

Dic diém sinh thdi loai Hoang lién ba gai

Qua diéu tra, nghién ctru mai chi phat hién loai Hoang
lién ba gai c6 phan b tai huyén Bat Xat va huyén Sa Pa,
tinh Lao Cai. Tai noi déy, cdc yéu t6 tu nhién nhu lugng
mua, nhiét do, do am, kiéu dat c6 mdi quan hé dnh hudng
chat ché dén su phan b6 cua loai.

Cay thuong moc dudi tan rung thua va vach nai da
voi, trang cay bui hodc khe subi can ven nui da; day la
nhitng noi dat c6 luwgng mun it, nghéo dinh dudng, d6 cao
tir 1.700-2.500 m. Nhitng noi nay thuong c6 do am, nhiét
d6 va cuong do anh sang bién thién manh.

Nhiét d9 trung binh nam la 15-16°C, vao mua dong,
hau nhu nim nao & diém phan bd tai huyén Bat Xat (c6 do
cao 2.200-2.500 m) ciing ¢ bang tuyét; vio miia he, nhiét
d6 c6 thé 1én toi 30-32°C. Tai diém phan bd ¢ huyén Sa
Pa, thoi diém kho nhat, d6 am c6 thé xudng 30% (thuong
xay ra trong khoang thang 2, thang 3 hang nam) nhung
vao mia mua 4m, & ca hai diém phan bd, do 4m rat cao,
tham chi c6 thé bio hoa (100%). V& cudng do anh sang
cling c6 su bién thién rat 16n. Cudng do anh sang bién
thién manh tir 0,26.10° 1x vao ngay c¢6 mu day dac va 1én
dén 112,9.10° Ix khi troi ning git, khong c6 may (sd lidu
do trong khoang thoi gian tir 11-13 h),

Bang 3. Pic diém ty nhién tai khu vuc Hoang lién ba gai
phan bé.

- Do cao (m) 1.700-2.500
TT Kich thuwéc S6 ca thé S6 c4 thé/ha
0 tiéu chuan trung binh Nhiét d6 trung binh (°C) [11] 15-16 (-5-32)
1 20x20m 13,4+6,85 335,00 D6 4m khong khi trung binh (%) [11] >80 (30-100)
2 10x10m 3,86+1,88 386,36 Luwong mua trung binh (mm/nam) [11] 1.800-2.800
3 5x5m 47,67+27,46 19.066,67 Cuong do 4nh sang (1x) 0,26.10*-112,9.10°
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s Khoa hoc Tu nhién

Méi quan hé giiva cdc lodi thuc vit véi loai Hoang
lién ba gai

Tai cac dia diém nghién ctru, Hoang lién ba gai thuong
hién dién & cac khu ring c6 thanh phan quan xa thyc vt
don gian. Céc loai phan b thuong 1a cac loai dién hinh,
dic trung cho cac ving dinh nui da voi phia Bac. Tang cay
g0 gdm cac loai nhu: Tong quan su (Alnus nepalensis),
Chan chim (Schefflera sp.), Cheo (Engelhardia sp.)... Tang
cdy bui gdbm cac loai chinh nhu: Ngii sic, Pum dim... co
chiéu cao trung binh 1-2 m. Tang tham tuoi chu yéu 1a cac
loai: C¢ lao tim, C¢ 14 tre, Rau ram, Khoai nuéc, Thong
dat, Duong xi... ¢6 phan bé thua.

Bang 4. Cac loai thuc vat chii yéu tai khu vuc Hoang lién
ba gai phan bé.

. Tén loai
STT Dang song Tén ho
Tén Viét Nam Tén Khoa hoc
1 Téng quén st Alnus nepalensis Betulaceae
2 N Chan chim Schefflera sp. Araliaceae
Cay go
3 Cheo Engelhardia sp. Juglandaceae
4 Khéo nham Machilus odoratissima Lauraceae
5 Ngii sic Ageratum conyzoides Asteraceae
6 Pum khong d6i  Rubus etropicus Rosaceae
7 Cay bui Gbi hac Leea indica Leeaceae
8 Mua Melastoma sp. Melastomataceae
9 Thanh nganh Cratoxylon formosum Hypericaceae
10 Duong xi Pteris sp. Pteridoiceae
11 Théng dat Lycopodiella cernua Lycopodiaceae
12 . Colao tim Eupatorium coelestinum  Asteraceae
Tham tuoi
13 Colatre Lophatherum gracile Poaceae
14 Rau ram Polygonum sp. Polygonaceae
15 Khoai nuge Colocasia esculenta Araceae
Ket luan

Qua qua trinh diéu tra va nghién cttu cac mau vat thu
duoc tai tinh Lao Cai, xin rat ra cac két luan sau:

Hoang lién ba gai (Berberis wallichiana DC.) 1a cay
bui, cb chiéu cao tir 0,5-2(-3) m. L& don, nguyén, moc
vong 2-6 14, mat trén mau xanh bong, mat dudi mau xanh
luc hoi vang nhat, kich thudc 5,0-6,5(-8,5) x 1,8-2,2(-2,5)
cm, mép la co6 rang cura nhon. Hoa nhd, mau vang, moc tap
trung thanh chum tir 18 dén 38 hoa; mdi chum qua mang
tir 6 dén 30 qua, tap trung nhidu nhat 1a khoang 20-25 qua/
chum. Qua mong, hinh bau duc, kich thuéc khoang 0,85-
1,0 x 0,45-0,6 cm, cuéng qua dai 1,82-3,45 cm. Mdi qua
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mang 1-2 hat, kich thuéc hat 0,58-0,60 x 0,32-0,38 cm;
trong lugng 1.000 hat 1a 36,4 g (46 am 48,24%).

Cay tai sinh chu yéu tir hat, mat d6 cay tai sinh va cay
nhé dudi 0,5 m 1a 19.067 ca thé/ha; mat do cay truong
thanh va tir 0,5 m tré 1én 13 335-385 c4 thé/ha.

Hoang lién ba gai thuong moc dudi tan rirng thua hay
cac trang cay bui trén nui da voi, noi dat c6 lugng mun it,
ngh¢o dinh dudng, do cao 1.700-2.500 m, nhiét do trung
binh khoang 15-16°C, d6 am khong khi trén 80%, lugng
mua 1.800-2.800 mm/nam, cuong d6 anh sang tir 0,26.10°
Ix dén 112,9.10° Ix.

Thanh phan loai thuyc vat noi Hoang lién ba gai
(Berberis wallichiana DC.) phan bd tuong ddi don gian,
lodi cay nay moc chii yéu véi nhing cdy bui vang thim
tuoi, tang cdy gd chiém ty 16 rat thap.

LOI CAM ON

Nghién ctru nay dugc tai trg boi Vién Han lam
KH&CN Viét Nam (dé tai ma s VAST.DLT.04/15-16) va
Quy Phat triéen KH&CN Qudc gia - NAFOSTED (ma s6
106-NN.03-2016.49). Cac tac gia xin tran trong cam on.
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Nghién ciru hoan thién quy trinh tai sinh cdy va thiét ké vector mang gen
AGPopt tong hop nhan tao deé chuyén vao cay san (Manihot esculenta Crantz)

6 Hai Lan'?, Lé Vin Son', Lé Tran Binh"

P35 Hai Lan'?, Lé Viin Son', Lé Trin Binh'

Vién Cong nghé sinh hoc, Vién Han lam KH&CN Viét Nam
*Truong Pai hoc Tdy Bac

Ngay nhan bai 5/4/2017; ngay chuyén phan bién 7/4/2017; ngay nhan phan bién 3/5/2017; ngay chip nhén dang 12/5/2017
Tom tat:

Sin (Manihot esculenta Crantz) 1a ciy cé gia tri trong an ninh lrong thue va cong nghiép. Cai tao giéng sin
bang cong nghé sinh hoc c6 ¥ nghia 16m di véi khoa hoc va thue tién. Quy trinh chuyén gen nhim vao AGPopt
tong hop nhin tao dé gia ting ham lwong tinh bt 13 muc tiéu lau dai cia nghién ciru nay. Quy trinh tai sinh ciy
sin thong qua phédi soma tir dinh chdi va thity 14 non ciia 2 giong sin KM140 va KM94 da dwoc t6i wu trén méi
truong MS bd sung picloram 12 mg/l va tdi sinh trén méi trweong BAP 0,3 mg/l. Phéi soma so cip ciia sin dwge
lra chon dé chuyén gen. Céu tric gen AGPopt dwgc tong hop nhan tao dwa trén protein glgC ciia vi khuin E.
coli K12 (mi s6 AKD93525.1), thém ddt bién G336D, tdi wu hoa mi di truyén cho phul hop véi thue vét va gin
chudi peptide tin hiéu (gd0m 57 amino acid), dudi c-myc (11 amino acid) va trinh tw KDEL (4 amino aicd). Gen
AGPopt tong hop nhén tao da dwoc thiét ké hoan chinh vao vector pBI121 va da dwoc danh gia trén ciy thudc
12 md hinh. Két qua tao 32 dong ciy thudc 14 chuyén gen dwgc kiém tra dwong tinh bing PCR, déu mang gen
AGPopt bing lai Southern, tao duwgc protein AGPase biang Western blot, c6 hoat tinh AGPase trong 14 ting tir 121
(L6) dén 153% (L7) va c6 ham lwgng tinh bt ting tir 140,05 (L2) dén 168,99% (L7) so véi ddi chirng. Céu tric
gen AGPopt nay di dwoc sir dung chuyén vao ciy sin KM94 thong qua phdi soma nho A. tumefaciens, buée diu
thu dwoge 6 dong cdy hoan chinh, trong d6 5/6 dong dwoc xac dinh cé mit gen AGPopt. Cac dong sin chuyén gen
nay dang dwoc danh gia tiép tuc.

Tir khod: AGPopt tong hop nhén tgo, cdy sin (Manihot esculenta Crantz), chuyén gen, phoi soma, ting sinh tinh
bét.

Chi s6 phén logi: 1.6

san chuyén gen da duoc bat dau tir 25 ndm trudc va dén
nay da c6 nhimng thanh tyu, dic biét trong hudng cai tién
chat lugng cu nhu giam ham luong cyanogen, giam ty 18
amylose trong tinh bdt, ting ham luong protein, B-caroten,
sit, vitamin, tinh bot... Viéc ung dung cong nghé chuyén
gen nham tac dong vao qua trinh tong hop/thity phén tinh
bot dé ting kha ning tich lity tinh bot & co quan du tri¥,
hudng dén nang cao ning suat ciy san la muyc tiéu dai han
cua hudng nghién ctru nay.

o V4 PN
Pat van de

Cay san (Manihot esculenta Crantz) duoc trong & chau
Phi, chau A va chau My, dap img nhu cau luong thyc cho
800 triéu ngudi. Cu sidn c6 ham luong chét kho chiém 20%,
trong d6 80% la tinh bot, dugc sir dung chu yéu lam luong
thuc, thire an chan nuobi, tinh bot cong nghiép, nguyén li¢u
cho san xuit duong, nhién liéu sinh hoc [1]. O nudc ta san
pham tir sin d tré thanh mat hang xuét khau co gia tri,
dat kim ngach 1,32 ty USD trong nam 2015. Tuy nhién,
nang suét san cua Viét Nam chi dat 19,15 tén/ha, & muc
trung binh ciia thé gidi [2]. Dé phat trién cdy sin bén viing,
can thiét phai cai tao giéng san dé khong chi thu dugc lgi
nhuan cao ma con duy tri dugc do phi nhiéu ctia dat.

ADP-glucose pyrophosphorylase (AGPase) 1a enzyme
diéu hoa qua trinh tong hop tinh bot & bude chuyén
glucose-1-phosphate thanh ADP-glucose, nguyén liéu dé
tao thanh tinh bot [3]. Trong qué trinh nghién ctu, nguodi
ta da phat hién ra AGPase cua gen glgC & vi khuan E.

Hién nay, trong cong tic chon tao gidng cdy trong,
cong nghé gen di tré thanh cong cu hiéu qua dé cai bién
di truyén, nhat la nhimg ciy duoc nhan gidng vo tinh la
chu yéu nhu cay sin. Trén thé giéi, nghién ciru tao cay

‘Tac gia lién hé: Email: le-tran.binh@usth.edu.vn
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coli c6 hoat tinh cao hon hang tram 14n so v6i & thue vat
[4]. Khi AGPase E. coli mang dot bién diém G336D thay
thé glycin & vi tri 336 bang axit aspartic c6 thé hoat dong
hiéu qua ma khong can chit hoat hoa fructose-1,6-bis
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Study on completing a regeneration
system and constructing a synthetic
AGPopt vector for transformation into
cassava (Manihot esculenta Crantz)

Hai Lan Do"?2, Van Son Le!, Tran Binh Le!”

!Institute of Biotechnology, VAST
?Tay Bac University

Received 5 April 2017; accepted 12 May 2017
Abstract:

Cassava is a high value crop for food security and
industry. Improving cassava using biotechnology is
providing important scientific and practical values.
The longterm objective of this study is to create AGPopt
transgenic cassava plants for enhancing the starch
synthesis. A plant regeneration protocol of the KM140
and KM94 cassava varieties via somatic embryos from
shoots and young leaf lobes was optimized on MS
supplemented with 12 mg/l picloram for induction
of somatic embryogenesis, and germinated on MS
supplemented with 0.3 mg/l BAP. The AGPopt gene
is synthetized using data from glgC protein of E. coli
K12 (code AKD93525.1) with 1527 bps, added with
the G336D mutation, their genetic codes optimized
in compliance with plants, the 5’ head attached with
the 171 bps fragment encoding for the signal peptide
(57 amino acids), the 3’ end attached the c-myc (11
amino acids), and the KDEL (4 amino acids) sequence.
The synthetic AGPopt has been constructed into the
pBI121 vector for transformation. Using tobacco
as the model plant, the transformation of AGPopt
vector has created 32 transgenic tobacco lines which
are proved to be positive by PCR; also positive by
Southern blot; positive for AGPase protein expression
by Western blot; increasing leaf AGPase activity (from
121 to 153%), and also starch content (from 140.05
to 168.99%). This has successfully proved that the
AGPopt vector has been used for transformation into
KM94 cassava via somatic embryos and resulted in 6
plant lines, S of which have been proved to be positive
for the AGPopt gene. Further analyses of the transgenic
cassava lines have been implemented.

Keywords: Cassava (Manihot esculenta Crantz),
enhancing starch synthesis, genetic transformation,
somatic embryo, synthetic AGPopt.

Classification number: 1.6
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phosphate, c6 4i lyc cao hon véi co chat (ATP va Glucose-
1-phosphate) va giam ai luc v6i chit e ché AMP [5]. Vi
vay, viéc hoan thién quy trinh nudi ciy mé tai sinh cdy sin
va tong hop gen nhédn tao 4GPopt ma hoa AGPase dua
trén gen AGPase ¢ vi khuan va mang dot bién mong muén
dong vai trd vo cling quan trong phuc vu viée chuyén gen
AGPopt vao ciy sin, gop phan tao tién dé cho cai bién
nang suit va cht luong mot sb giéng sin dang duoc trong
phé bién ¢ nudc ta.

Vat liéu va phuong phap nghién ciiu
Vit ligu
Gidng cay thude 14 K326 do Vién Kinh té ky thuat thude

14 (Téng cong ty Thude 14 Thang Long) cung cip, duoc st
dung dé biéu hién protein enzyme tai to hgp AGPase.

Hai giéng sin KM94 va KM 140 c6 ngudn gbc tir Trung
tam Tai nguyén thye vat (Vién Khoa hoc nong nghiép Viét
Nam) dugc st dung lam vat liéu cho tai sinh cay va tao cay
san chuyén gen.

Céc vector pBI121, pUCIDT-AMP va céac chung vi
khudn E. coli DH5a, A. tumefaciens CV58/pGV2260,
EHA105 va LBA4404 dugc luu giit tai Phong Cong nghé
té bao thuc vat (Vién Cong ngh¢ sinh hoc). Gen nhan tao
AGPopt duge nhom nghién ciru dé tai thiét ké va dat tong
hop tai hang Integrated DNA Technologies (M¥).

Phwong phap nghién ciru
Phurong phdp nuéi cdy mé va tdi sinh cdy san:

Cay san 12-14 ngay tudi, hinh thanh tir ch6i nga cia
mau cay trén moi truong MS, duge st dung lam vat liéu
cho nudi cay mo, tai sinh cdy va chuyén gen.

Céc loai vat liéu dinh chdi, cuéng 14, doan than non
mang chdi ngu, doan than non khong mang chdi ngu
(dai 1,5 cm) va thuy la non (kich thudc 1-2 mm), thuy 14
truong thanh (2x2 mm) duge nudi cay tao phoi soma va
kich thich ph6i nay mam trén méi truong MS theo phuong
phéap dugc mo ta boi [6] va [7].

Tong hop gen nhin tao AGPopt md héa AGPase va
thiét ké vector chuyén gen mang gen AGPopt:

Dya trén cdu trac cua protein glgC (md sb
AKD93525.1) cua vi khuan E. coli K12 di duge cong bd
trén GenBank, suy dién thanh trinh tu gen c6 ma bo ba phu
hop biéu hién trong hé théng thuc vat va thém dot bién tai
vi tri G336D. B sung thém trinh ty protein tin hiéu vao
dau 5’va duge gin véi dudi c-myc va KDELvao dau 3’
Gen ma héa AGPase nhéan tao, ky hié¢u la AGPopt dugc dat
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tong hop tai hing Integrated DNA Technologies (M¥) va
duoc nhan dong trong vector pUCIDT-AMP.

Dung vector pBI121 thay gen gus bang gen AGPopt.
Bién nap vector tai to hop vao A. tumefaciens bang phuong
phap xung dién.

Phirong phdp chuyén gen va danh gid gen chuyén o
cdy thude ld va cdy sdn:

Chuyén gen AGPopt vao cy thuc 14 mé hinh dugc
tién hanh theo thuong quy cta phong thi nghiém. Cac
dong thudc 14 chuyén gen dugc phan tich bang k¥ thuat
PCR véi cap moi dic hiéu G336F/G336KDEL R, k¥
thuat lai Southern, ky thuat lai Western. Tiép theo céac
dong dwong tinh trén dugc phan tich cdy chuyén gen bang
phuong phéap hoéa sinh xac dinh ham lugng tinh bot trong
14; x4c dinh hoat tinh ciia enzyme AGPase bang phuong
phap quang phd thong qua do hap thy tai bude song 340
nm cua NADPH thep phuong phép cua Konstantin [8].

Doi voi cay san, phdi soma dugce su dung dé chuyén

Khoa hoc Tu nhién n—

gen thong qua lay nhiém véi huyén phu vi khuin bang
phuong phép lic (50 v/p) va siéu am. Su hién dién cua gen
chuyén trong cac dong sin tai sinh dugc xac dinh thong
qua PCR.

Céc sb lidu duge xur 1y bang phan mém IRRISTAT.
Phan tich trinh ty nucleotide cua gen va trinh ty amino
acid cua protein bang cong cu Clustal Omega dugc phat
trién bdi EMBL-EBI (http://www.ebi.ac.uk/Tools/msa/
clustalo/) va phin mém BioEdit.

Két qua

Két qua xdy dung quy trinh nudi cdy mo va tdai sinh
cdy san phuc vu chuyén gen

Vé6i nguyén liéu ban dau 1 dinh chdi va thuy 14 non
thong qua 3 budc gdm cam tng tao phdi soma trén moi
truong MS chuira 12 mg/1 picloram, sau dé cho phéi soma
nay mam trén méi truong MS chira 0,3 mg/l BAP va tao
ré trén moi truong khong c6 chét diéu hoa sinh trudng
(hinh 1).

Hinh 1. Tai sinh cay sidn qua cac giai doan khac nhau. A1 - M6 seo phét sinh ti dinh chdi; A2 - M6 seo phat sinh t
14 non; B, C - M6 seo dang phan hoa phoi; D, E, F - Phoi soma dang ndy mam; G - Phoi soma téi sinh thanh cay con;
H - Cay trén moi truong ra ré; | - Cay trong trén bau dat.
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Két qud toi wu hoa quy trinh chuyén gen vao cdy san

Hinh 2 mo ta quy trinh chuyén gen vao cay sin thong
qua phdi soma va vi khuan A. tumefaciens mang gen
dich.

1. Ching vi khnén/vector
A tumefaciens CV38/pGV2260/pBII21

)

2. Phuromg phip va vt liéu Liy nhidm
L mdu véi huyén phir vi khudn véi téc d6 30 wp; mdnh 14 mdm

L

3. Théni didm liy nhidm va mit 46 vi khuin
Mdt d§ khudn tai Gﬂ.m 0.8
Ther diém: Sau khi cdm 1img trén moi trieomg tao phéi soma 2 ngay

(=]

oV

4. Néng 36 AS va thi gian iy nhifm

AS 100 uM: thét gian ldy nhidm 15 phiit

T

5. Thin gian déng muéi ciy thich hop
AS 130 pM: théi gian ddng nudi edy 2 ngay

T

6. Loai khang sinh va nguimg chon loc thich hop
Eanamycin 30 mg/1

Hinh 2. So do chuyén gen vao cay sin thong qua A.
tumefaciens.

Két qua thiét ké vector AGPopt mang gen ma héa
AGPase

Tong hop gen AGPopt nhén tao:

Dura trén ciu tric cia protein glgC (ma s6 AKD93525.1)
ctia vi khuan E. coli K12 da dugc cong b trén GenBank,
trinh tu DNA suy dién da duogc tao ra va déng thoi cac bd
ba mi hoa acid amin dd dugc tdi wu phu hop biéu hién
trong thyc vat. Hon nira, trinh ty nay da duoc dot bién dé
vi tri amino acid 336 glycin (G) duoc thay thé boi aspartic
acid (D) - hinh 3. Trinh tu nucleotide ctia gen da t&i uu
duogc dat tén 1a AGPopt.

glgl  BoTAGCCAC BCGRTGACCTTTAM TCACTRETTTCCGCC BT TRT FTGATC ICCRRTTCG 1029

gt  6.00.6XTLRALTAGECLV.LIEL K
APogt  6..8.0. 6.0 .T.1 881750 6CT.LIEG.A 4D

Hinh 3. Vi tri dt bién 336 clia gen AGPopt nhan tao.

Khi so sanh trinh ty nucleotide ctia 2 gen, chi ¢6 63%
ddng nhét gitra trinh tw gen tong hop AGPase véi gen glgC
& E. coli. Su khac biét v6i E. coli xuét phat tir sy khong
ddng nhat vé bo ba mé hoa giita sinh vét nhan so va sinh
vat nhan thyc va tinh thoai ho4 ctia ma di truyén trong d6
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mot amino acid c6 thé dugc ma hoa bdoi nhiéu bd ba ma
hoa khac nhau.

Dé phuc vu cho chuyén gen vao cay trong, ngoai dot
bién G336D gen AGPopt can phai chira thém mot s6 ciu
trac phut hop cho biéu hién va phan tich biéu hién trong
thuc vat bao gém: Peptide tin hiéu dan g@)m 57 amino acid
gin vao dau 5°, trinh tu nhan biét (c-myc) gébm 11 amino
acid va peptide & ddu 3’ gitip cho protein van chuyén trong
qué trinh tong hop (KDEL).

Gen AGPopt sau khi thiét ké co kich thuéc 1527
bp (hinh 4) duoc tong hop nhan tao, dugc nhan dong
trong vector pUCIDT-AMP tai hang Integrated DNA
Technologies (MY).

Xbal site Peptide tin hiéu c-myc KDEL
%F_J‘L\

Sacl site

«—— GenAGPOPt ——————>

Hinh 4. So dd c4u tric gen AGPopt tong hgp nhan tao.

Thiét ké vector chuyén gen chira AGPopt tong hop
nhan tao:

Duya vao vector chuyén gen pBI121 dé tao ra vector
chuyén gen pBI121/AGPopt bang cach thay thé gen gus
boi gen AGPopt. Két qua thuc nghiém trén hinh 5 ching
minh vector chuyén gen chira AGPopt da dugc thiét ké

thanh cong.
il
Wik

1 L-l'.lﬂlll'.“'l

2. Cht hﬁrg ihal
va Sacl

(LIl
(LU

Hinh 5. K&t qua dién di san phdm PCR ctia qua trinh tdng
hgp vector pBI121/AGPopt. Vector nay dugc cit kiém tra
bang cap enzyme gigi han Xbal va Sacl.

Ddnh gid hoat dong ciia vector chuyén gen mang
AGPopt 6 cdy thuéc ld mé hinh

Bang 1 va hinh 6 trinh bay hi¢u qua chuyen gen vao
cdy thudc 14 v6i hiéu qua kha cao, tong sé thu duoc 39

dong thudc 14 TO dé phan tich tiép.
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Bang 1. Hiéu qua chuyén gen AGPopt vao cay thudc la
K326.

A A
SSminhlé  Sémanhld  Sbchdidwge 0 HO
A X N N tao thanh

lay nhiém tao md seo tao thanh o
Lan 1 100 82 17 n
Lan 2 100 87 18 3
Lan 3 100 79 23 16
Téng 300 248 58 39

Hinh 6. Chuyén vi khuan A. tumefaciens mang vector
pBI121/AGPopt vao cay thudc 1a K326. A- Manh mo
thudc 14 K326 dugc bién nap véi A. tumefaciens/pBI121/
AGPopt; B, C - Tao da chdi trén moi trudng chon loc; D -
Tao cay hoan chinh; E - Ra cay.

Két qua ddanh gia kha nang biéu hién ciia gen AGPopt
trong cdy thudc ld:

Két qua lai Western cho phép khang dinh gen AGPopt
da hoat dong va protein tai to hop AGPase di dugc bicu
hién trong 8 dong thudc 14 chuyén gen (hinh 7).

130 M  DBC 1 2 3

95 .
sh -
55 —a..

Hinh 7. Két qua lai Western kiém tra sy biéu hién clia
gen AGPopt trong cac dong thudc la chuyén gen K326/
pBI121/AGPopt. DC-: D6i ching am cay khong chuyén
gen; M: Marker protein (Thermo Scientific); 1-8: Cac dong
thu6c 1a K326 chuyén gen AGPopt.
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Pdnh gid s biéu hién ciia gen AGPopt qua hoat tinh
cua AGPase:

Két qua (hinh 8) cho thdy cac dong thudc 14 chuyén
gen AGPopt phan tich déu c6 hoat tinh AGPase trong 14
tang so voi doi chimg tir 121-153%. Trong 8 dong thude
1a chuyén gen phan tich (L1-L8), dong L7 c6 hoat tinh
AGPase cao nhit (153% so voi dbi chung), L2, L3, L8 c6
do tang hoat tinh AGPase so v6i ddi ching twong dwong
nhau (144-145%), L1 va L3 déu tiang 137% so véi ddi
chimg, L6 tang it nhat (121%).

200%

150%

100%
50% -]
0% T T T T T T
bC 11 2 13 L4 L5 L6 L7 L8

1 % AGPase so véi déi chiing

Hinh 8. Hoat tinh enzyme AGPase trong la cac dong
thudc 14 chuyén gen AGPopt so véi dong déi chiing khong
chuyén gen. DC: Cay thudc 14 K326 khong chuyén gen;
L1-L8: cac dong thudc 1a chuyén gen AGPopt. Don vj tinh:
% (so v6i doi ching).

Ham lwong tinh bét trong cdy thuoc ld chuyén gen
AGPopt:

Ca 8 dong K326/AGPopt c6 ham lugng tinh bdt cao
hon cdy dbi ching (bang 2), trong d6 L4, L7 thuéc nhom
c6 ham lugng cao nhit (223,94 mg/g va 228,34 mg/g), ting
165,74-168,99% so vai dbi ching, dong L2 ¢6 ham lugng
189,24 mg/g, ting so v6i ddi chimg thap nhat (140,05%).

Bang 2. Ham lugng tinh bgt trong 14 clia cay thudc 14
K326/pBI1121/AGPopt (mg/g khéi lugng tudi).

Cic dong thudc 14 Ham ll:::‘g%gt)inh bt % s0 véi dbi chimg

bC 135,12 100

L1 204,16 151,10
L2 189,24 140,05
L3 211,62 156,62
L4 223,94 165,74
L5 199,15 147,39
L6 200,45 148,35
L7 228,34 168,99
L8 210,23 155,59
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Chuyén gen AGPopt téng hop nhén tao vio ciy sin

Hinh 9 minh hoa két qua chuyén gen AGPopt vao ciy
san KM94 theo quy trinh chuyén gen mo ta ¢ phan trén.

Hinh 9. Tai sinh ciy tir phoi soma cta giong sin KM94
chuyén gen nhan tao AGPopt ma héa AGPase. A - Phoi
soma so cap; B - Phoi thi cdp hinh thanh tir phoi chuyén
gen sau 30 ngay nudi cdy trong moi truong CIM; C - Phoi
chuyén gen 60 ngay trong mdi trudng tai sinh; D - Chdi
dugc tai sinh tf phoi th cap; E - R dugc tai sinh ti phoi
tha cap.

V6i 1018 miu qua 6 16 thi nghiém, sé mu tao phoi thi
cap 12 69, chiém ty 18 6,78%: trong s6 d6 chi c6 4 mau tao
chdi véi téng s6 chdi thu duoc 12 6; tat ca 6 chdi déu tao ré.
Két qua thu dugc 6 dong cdy hoan chinh (bang 3).

Bang 3. Kha ning tao choi va ra ré clia cic mau sin
KM94/AGPopt.

$b. S ey
cdy  dwong tinh
hoan PCR
chinh

§6 minh
mo tao phoi
thit cip

S lwgng
minh mj
Iy nhiém

S0 choi
hinh
thanh

Ty 16 56 chii ra
ré/tong so choi

S0 ménh md
o choi

Lo thi
nghi¢m

1 180 14 1 2 100% 2 A

2 141 11 0 0 0 0 0

3 175 10 1 2 100% 2 1

4 163 10 0 0 0 0 0

5 155 13 1 1 100% 1 1

6 204 11 1 1 100% 1 1

Kiém tra cdc dong sdn chuyén gen bang PCR:

Dé kiém tra su c6 mit va hoat dong cua cAu tric gen
chuyén, phan tmg PCR nhan gen khang kanamycin st
dung cap mdi nptll F/R dugc thyce hién. Két qua, voi cac
cdy sin kiém tra, 5/6 cdy san chuyén gen da xuat hién
bang c6 kich thude gan 1 kb 1a kich thudc ciia gen nptll
(hinh 10A). Dya vao két qua nay, 5 cdy dwong tinh voi
cap moi nptll F/R (tu 2-6) duoc kiém tra sy c6 mit cia
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gen AGPopt bang PCR véi cip moi dic hiéu G336F/
G336KDEL R (hinh 10B).

Hinh 10A. Két qua dién di san pham PCR nhan gen ma
héa nptll tif cac cay sin KM94 chuyén gen. M: Thang
DNA chudn 1 kb; (DC+): S&n phdm PCR nhan gen ma
hoa nptll ti vector pBI121+AGPase; (DC-): Sdn phdm PCR
nhan gen ma hoa nptll tf cay sin KM94 khong chuyén
gen; 1-6: San phdm PCR nhan gen ma hoa nptll tf cac cay
sén KM94 chuyén gen (KM94/pBI121/AGPopt/1-6).

APl

Hinh 10B. Két qua dién di sin phdm PCR cic cay sin
KM94 chuyén gen AGPopt véi cip moi dic hiéu G336F/
G336KDEL R. M: Thang DNA chuan 1 kb; (DC+): vector
pBI121/AGPopt; (DC-): DNA tdng s6 tii cay sin KM94
khong chuyén gen; 2-6: Cac cay sin KM94 chuyén gen
AGPopt 2-6 (duong tinh v6i nptll) duong tinh v6i cip moi
dac hiéu.

Dinh chdi va 14 non 1a 2 loai vat liéu khoi dau duoc
t6i wu tach tir cdy in vitro 10-14 ngay tudi, day 1a 2 loai
mo c6 kha ndng phan chia manh nhung chua phan hoa
sdu sic, vi vay, kha nang phan phan hoa quay tré lai trang
thai ban dau rat cao, d& dang chuyén hoa thanh phoi soma
khi gap moi truong phu hop [9-12]. D6i khi phoi hitu tinh
cling dugc su dung lam vat li¢u tai sinh. Hi€u qua trong
phat sinh ph6i soma va tai sinh cay theo quy trinh nay tao
tién dé cho cac nghién ctru tmg dung trong nhan giéng va
chuyén gen vao cay sin, phi hop véi cac nghién ciru trude
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day [9, 10] dd xac dinh rang phoi soma c6 thé dugc cam
g va cdy dugc tao ra tir mau 14 chua hoan chinh trén moi
truong Murashige va Skoog [13] b sung auxin. Céy tai
sinh theo cach nay 1a dang vo tinh cua vat lidu gbe truong
thanh, giit nguyén tit ca cac tinh trang cta cac té bao mam
co duoc.

Céc bao cao ban dau vé ciy bién doi gen xac nhan
rang, cdy chuyén gen c6 thé duoc tao ra boi giy nhiém
A. tumefaciens vao manh 14 mam [6] hodc sung bin gen
vao cac phoi soma dd hinh thanh 14 mam [14, 15]. Hiéu
qua chuyén gen vao cdy trong nodi chung va cy sin noi
riéng phu thudc vao rat nhidu yéu t, nhu kiéu di truyén
cua cdy, do khoe cua mau, loai vector, ching vi khuén 4.
tumefaciens, nong d¢ vi khuan, thoi gian cam tng, thoi
gian nhiém khuan, thao tic xir Iy mau truéce khi chuyén
gen. Higu qua chuyén gen trong nghién ctru nay dat
0,90%, twong tu v6i két qua cua Schopke [16]. Chung t6i
nhan thiy rang, két qua cta viéc danh gia nay ciing chi
mang tinh tuong d6i vi c6 nhiéu cong trinh nghién ctru cho
thiy sau hon mot chu ky phat sinh phéi soma, mé duong
tinh v6i gus bién mat. Hau hét két qua nay co6 thé dugc giai
thich boi sy that 1a chi c6 té bao biéu bi méi duge chuyén
gen va no ciing chi ra rang trong phat sinh phoi soma thir
cép cuia sin, phodi phat sinh tir 16p té bao sau hon [9, 17].
Tuy nhién, day ciing 1a co s¢ dé xac dinh quy trinh chuyén
gen dich AGPase vao cdy sin KM94.

Dé tang biéu hién enzyme AGPase & cay san (Manihot
esculenta Crantz), tong hop gen AGPopt ma hda AGPase
dya trén trinh ty gen suy doan tir protein glgC & E. coli
chung K12 di duoc tién hanh. O vi khuan, gen nay ma
héa cho mét enzyme dai 431 amino acid. Dya trén trinh
ty amino acid tir E. coli, chung toi gy dot bién G336D
(két qua thay glycin (G) béi aspartic acid (D)) va trinh
ty DNA duoc tong hop theo bd ba codon twong tng &
thuc vat. Theo cong bd cua Themere [5], 2 dot bién & vi
tri 296 va 336 trén gen glgC cua vi khuan E. coli dé thay
thé Gly336 boi Asp va Lys296 boi Glu. Vi tri dot bién dic
hiéu Gly336 thanh Asp loai b6 diéu hoa nguoc boi FBP,
lam giam hoat tinh AGPase so v6i khong dot bién [18]. Vi
tri dot bién ddc hiéu thir 2 Lys296 thanh Glu can thiét dé
tang cuong hoat tinh cia AGPase. Dot bién kép K296E/
G336D (Lys296Glu/Gly336Asp) ciia AGPase vi khuin
lam giam diéu hoa allosteric khi c6 mit trong cdy va cd
hoat tinh twong ty enzyme vi khuan ban dau [18].

Ngoai ra, bo sung mot doan nucleotide ma héa cho
chuoi peptide tin hi¢u dan protein vao luc lap cd ngudn
goc tir gen rbcS ma hoda tiéu phan nhé cua enzyme ribulose
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1,5-bisphosphate carboxylase & Arabidopsis & dau 5°,
ddng thoi bo ba két thuc (stop codon) dé gin thém mot
doan DNA mai hoa cho dudi c-myc va KDEL. Hai vi tri
nhéan biét cua enzyme gidi han Xbal va Sacl dugce thém
vao dau 5’ va 3’ clia gen, theo thir ty twong (mg. Mot trinh
tu ma hoa cho dudi c-myc/KDEL cung khung doc (frame)
tiép nbi sau codon ma héa cudi cing ciia gen. Tém lai, gen
AGPopt di duge tong hop cho budc tiép theo tao dong vao
vector biéu hién.

Sau cic phan Ung cit vector chuyén gen pBI121,
vector tach dong pUCIDT-AMP:AGPopt bdi cac enzyme
cét Xbal va Sacl va ghép ndi bai T4 _lygase, vector chuyén
gen pBI121/AGPopt d dugce tao thanh, sin sang cho bién
nap vao cdy dich. Trong nghién ctu cua Ihemere [5],
pBI121 ciing dugc st dung lam vector chuyén gen, tuy
nhién promoter duoc st dung thay thé cho CaMV 35S 1a
1 doan gen chtra promoter patatin Class I 1,0 kb [19], theo
sau la mot peptide chuyén (400 bp) (TP) vao luc lap (cua
cay dau) [20] gin voi dau 5’ cua gen glgC cia E.coli 900
bp chta dot bién G336D [21].

Dé kiém tra kha ning xam nhép ctia gen AGPopt va
su hoat dong trong cay dich, vector mang gen AGPopt
dugc chuyén vao cdy mo hinh (cdy thudc 14 K326) thong
qua vi khuan 4. tumefaciens. Luya chon ngau nhién 8/32
dong thude 14 duong tinh v6i cip mdi ddc hiéu dé kiém
tra bang western blot cho thiy 8/8 ciy déu co mit cua
protein tai to hop, chirng té sy c6 mat va hoat dong cua
gen AGPopt. 8 dong nay tiép tuc duoc kiém tra hoat tinh
ctiia enzyme AGPase, két qua cho thiy hoat tinh enzyme
clia ca 8 dong déu tang so voi dbi ching tir 121-153%,
trong d6 L7 c6 hoat tinh ting manh nhat. Pong thoi véi
kiém tra hoat tinh enzyme AGPase, 8 dong nay duoc kiém
tra ham lugng tinh bot, két qua cho thay ham lugng tinh
bot cia 8/8 dong déu tang so voi dbi ching, trong d6 dong
¢6 hoat tinh enzyme ting manh nhét ciing 13 dong c¢6 ham
lwong tinh bot ting cao nhét (168,99%). Tuy nhién, hoat
tinh enzyme AGPase va ham lugng tinh bot khong phai ty
1& thuén véi nhau, diéu nay thé hién trén két qua kiém tra,
cu thé dong L6 c6 hoat tinh enzyme tang thip nhat (121%)
nhung dong L2 lai ¢ ham lugng tinh bot ting thip nhét
(140,05%) so véi d6i ching.

Quy trinh chuyén gen gus vao cdy sin la co sé dé chuyén
gen dich AGPopt vao cdy san. Chung A. tumefaciens
CV58/pGV2260 chira vector pBI121/AGPopt ma hoa
AGPase duoc diéu khién boi promoter 35S theo sau 1a mot
doan peptid tin hiéu dugc chuyén vao gidng sain KM94.
Nghién ctru gan day cua Themere [5] ciing sir dung vector
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pBI121 nhung dugc diéu khién bai promoter patatin Class
I vao gidng san TMS 71173. Trong nghién ciru nay, véi sb
lugng mau chuyén gen 13 1018 cho 6 16 thi nghiém, cac
phoi soma truéng thanh khoe manh vé6i 14 mam da phat
trién dugc lya chon. Cac manh 14 mam sau khi lay nhiém
v6i huyén phu khuan trong 15 phut duge dong nudi cdy
trén moi trudng MS bd sung 12 mg/l picloram chira chat
dan du acetosynringone (AS) v6i ndng d6 100 mM. Sau 2
ngay dong nudi cdy, cac manh mé dugc chuyén sang moi
truong CIM méi chira 500 mg/1 cefotacim va kanamycin
50 mg/l (chon loc nptll). Sau 1-2 tuan, manh mo bt dau
xuét hién cac phoi soma tai cac mép cua manh mo, dugc
cdy duy tri trén méi truong CIM chon loc. Két qua cho
théy s6 mau tao phoi the cép 14 69, chiém ty 1€ 6,78%.
Trong khi do, lhemere phat hién trong 26 phdi khang
khang sinh paromomycin trén tong s6 872 phdi soma
nghién ctru (chiém ty 1& 2,98%) [8]. Sau khi lay nhiém
tir 3 dén 4 tuan, cac cum phoi (manh mau) duoc chuyén
1én moi truong MS bo sung BAP 0,3 mg/l, chon loc bang
kanamycin 50 mg/l dé tai sinh cay (tao chdi). Themere [5]
da st dung paromomycin lam khang sinh chon loc. Sau
3-4 tudn, chdi xuét hién tir cac cum phoi. S6 chdi xuét
hién dao dong 1-2 chdi trén mot cum (manh mau). Trong
69 mau tao phoi thir cip, c6 4 mau tao thanh tong sb 6
chdi. 100% s6 chdi déu tao 1& khi chuyén sang méi trudng
cam Ung ra ré, vi vay c6 6 cdy hoan chinh duoc tao thanh.
Sau khi dénh gia so bo bang PCR véi cip mdi dic hiéu
nptll va G336F/G336KDEL R két qua cho thay 5/6 ciy
tao thanh mang gen AGPopt. Trong 26 phoi tao thanh sau
chon loc, Themere (2006) xac dinh c6 5 dong mang gen
chuyén nho ky thuat PCR. Két qua nay ciing phu hop véi
mot s6 nghién ciru str dung A. tumefaciens dé dua truc tiép
gen vao céu tric ciia phoi duoc tao ra boi cac thuy 1a. Didu
nay c6 thé xay ra bang cich chuyén tryc tiép vao mau
thity 1a dé tao ra phoi chuyén gen so cip, hodc bang cach
dong nudi cdy voi phoi thir cap von duoge nhan 1én nhanh
chong tir tai sinh phoi dau tién. Nuoi cdy tiép theo trén moi
truong chon loc dam bao chi ting sinh mé chuyén gen,
sau d6 phuc hdi phéi truéng thanh va nay mam dé tao cay
hoan chinh [22, 23].

Nhu vay, nghién ctru da thyc hién va hoan thién quy
trinh tai sinh in vitro cac dong sdn thuong mai tai Viét Nam;
tong hop duoc gen nhan tao AGPopt md hoa AGPase;
thiét ké duoc vector biéu hién thuc vat mang gen ma hoa
AGPase va kiém tra hoat dong cua gen trén cay thude 1a;
xdy dung dugc quy trinh chuyén gen chi thi chon loc gus
vao cdy sin KM94, dua vao dé chuyén gen AGPopt tong
hop nhan tao vao cdy sin KM94, budc dau xac dinh dugc
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su ¢6 mit cta gen AGPopt trong cy sin KM94.

Nghién ciru 1a cong trinh dau tién ¢ Viét Nam cong bd
vé cac nghién ctru tai sinh va chuyén gen qua phoi soma
trén ddi twong cdy san dang dwoc canh tac & Viét Nam.
Két qua nay 1a co so khoa hoc va thyc tién cho cac nghién
ctru nhan nhanh va chon tao dong sdn co san lugng tinh
bot duogc cai thién.

1. Quy trinh tai sinh cdy san thong qua phoi soma tir
dinh choi va thuy 14 non cua 2 gidng sain KM 140 va KM94
& Viét Nam da duoc t6i uu trén moi truong MS b sung
picloram 12 mg/1 va tai sinh trén moéi truong BAP 0,3 mg/1.
Tir d6 quy trinh chuyén gen thong qua A. tumefaciens vao
cdy san dugc xay dung voi phoi soma dat hiéu qua chuyén
gen 0,90%.

2. Thong qua t6i ru hoa ma di truyén, bo sung dot bién
thay thé G336D, gin véi trinh tu doan ma héa peptide tin
hiéu va bd sung dudi c-myc, KDEL, trinh tu nhan biét
enzyme Xbal va Sacl trén co s& gen glgC cua E. coli K12,
gen AGPopt duoc tong hop nhan tao gdbm 1527 bp va thiét
ké v6i vector pBI121 thanh vector chuyén gen.

3. Gen AGPopt dugc chitng minh cé kha nang lam tang
hoat tinh cua enzyme AGPase va ham luong tinh bot ¢ 14
ctia cay thudc 14 mo hinh.

4. Chu triic gen AGPopt da duoc st dung chuyén vao
cay sin KM94 thong qua phoi soma nhd A. tumefaciens,
tao 6 cay hoan chinh. Buéc dau kiém tra duoc sy co mat
ctia gen AGPopt trong cdy sin chuyén gen: 5/6 ciy c6 mat
gen nptll va AGPopt.
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Tém tiit:

Hién nay, img dung cong nghé luwu trir 16m, khai pha dir li¢u trong linh vuc y té dé chin doan, phong ngira va
dieu tri bénh nham can thi€p nang cao tinh trang sirc khoe con nguoi la hwong nghién ciru ¢6 nhu cau thyec tién.

Trong nghién ctru nay, cac tac gia gioi thiéu HealthDL -

Mot hé thong thu thap va luu trir dir li¢u y té. HealthDL

¢6 kién triic phén tin, xAy dung tir cic thanh phin khi mé cho dir li¢u 16n, gia ting lién tuc theo thoi gian thue.
H¢ thong toi uwu cho dir li€éu nhin vé tir cac thiét bi y sinh va dir li€u thong tin lich st bénh an dén tir hang tri¢u
thiét bi phan tan vé mit dia ly. Cac thir nghiém, danh gia trén hé thong thwe bang cac cong cu danh gia tiéu chuan

v6i dit liéu md phong cho két qua tét.

Tir khéa: Co sé dit ligu phén tan, dich té hoc, dit ligu lon, thoi gian thuc.
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Abstract:

At present, applications of large storage technology and
data mining in the medical field to diagnose, prevent,
and treat diseases with the purpose of improving
human health are preferred the practical researches.
In this study, we would like to introduce HealthDL:
A system for collecting and storing medical data.
HealthDL has a dispersal architecture, is built from
open components for large data, and continuously
increases in real time. An optimal system retrieves
database from biomedical devices and medical record
database coming from millions of geographically
dispersed devices. Tests and evaluations on the real
system using standard assessment tools with simulated
database show good results.

Keywords: Big data, dispersed database, epidemiology,
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Hién nay, tng dung cong ngh¢ lwu trit 16n, khai pha dit
lidu trong linh vyc y té dé chan doan, phong ngira va diéu
trj bénh nham can thiép ning cao strc khoe con nguoi la
huéng nghién ctiru ¢6 nhu cau thyuc tién, dugc quan tim
tich cuc boi cong ddng cac nha nghién ctru. Tai Viét Nam,
cac thiét bi y sinh (thiét bi do thong sé tim mach, huyét
ap...) duoc sir dung rong rai dé giam sat ngudi bénh theo
thoi gian thyc. Cac thiét bi nay dua ra cac thong sé do co
tinh lién tuc, cdp nhat theo chu ky 1 lan/s. Hién nay, nguén
di liéu nay chua dugce luu trit tap trung vi nhitng thach
thtrc lién quan dén d0 16n cua dit lidu dén tir hang tri¢u

thiét bi do, lién tuc va phan tan rong vé mat dia ly.

Bén canh nguén dit lidu tir cac thiét bi y sinh, hién
trang cac hd so bénh an cling dang dugc luu trlr mot cach
rai rac, khong co6 sy chia sé. Do do, cac bac sy, trung tim
y té khac nhau gip nhiéu khé khan dé tim kiém thong tin
lich sir bénh tat cta bénh nhan dé dua ra phac do diéu trj
hop ly. Vi vay, viéc luu trit cadc bénh an tap trung cling 1a
mot nhu cau cip thiét dé phuc vu cong tac phén tich, chan

doan.

Theo Ercan va Lane (2014) [1], trong nhiing hé thong
bénh an dién tr (Electronic Health Record - EHR) truyén
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thdng, data dugc luu trir dudi dang ban ghi trong bang co
sO di liéu quan hé. Nghién ctru cling chi ra ré“mg, su mé
rong ngay cang tang cia lugng thong tin trong cac dich vu
cham séc stc khoe da dan dén mot nit thit nghén ¢ chai
trong viéc luu tri, truy xudt va dit ra nhimg thach thuc vé
tinh sin sang cao ddi voi viée sit dung md hinh co s¢ dir
liéu truyén théng. Hon nita trong nghién ciru cia Andreu-
Perez va cs (2015) [2], cac tac gia da chi ra rang sy da
dang cua dit liéu y té ngay cang ting voi su phat trién cia
cong nghé¢, dir liéu tir sensor, mobile, cac dit li¢u anh... doi
hoi phai nghién ctru tim kiém mét cach thirc t6 chirc luu
trir dit liéu y té phu hop. Nghién ctru cia Ercan va Lane
(2014), Dobre va Xhafa (2015) [1, 3] da chi ra nhiing yéu
cau thiét yéu cia EHR va dé xuit str dung mé hinh dit liéu
phi quan hé (NoSQL [4]) cho bai toan Iuvu trit va xui ly
dir liéu 16n vé y té. Tuy nhién nhitng nghién ctru nay chi
dua ra goi ¥ hudng tiép can chung, khong dua ra thiét ké
tong thé vé thu thap, luu trir EHR, khong thir nghiém, cai
dat va danh gia hiéu nang cua hé thong. Nghién ctru ciing
thong nhét rang co s dit liéu khoa - gia tri (mot dang cua
NoSQL) c6 thé 1a mét giai phéap tdt cho dit liéu don gian,
truy xuat thong qua khod, cac gia tri 1a ddng nhét vé cdu
tric, khong co cap nhat hay truy xuat dya trén ciu triic cia
gia tri dir liéu. Vi du nhu thong s6 an sinh x4 hoi ctia khach
hang, thong tin s bao hiém y té. Co s dit liéu hudng vin
ban (mot dang ctia NoSQL) la mot giai phap cho viéc Iuu
trit hd so bénh an y té, bao gém hd so bénh nhan, bao cdo
nghién ctru, bao cdo phong thi nghiém, hd so bénh vién,
cac bao cio ban chup X quang, ban chup cét 16p... Cac
tac gia Ercan va Lane (2014) [1] d& xuat sir dung Dynamo
Amazon [5], mét dich vu luu trit dit liéu dién toan dam
may ciia Amazon dé luu trir ludng dit lidu lién tuc tir cac
thiét bi y sinh. Kién trac Dynamo Amazon dua trén ham
bam nhét quan cho co ché mé rong, sir dung nut ao dé
phan tan dir liéu dong déu trén cac nut may chu vat 1y,
str dung vector clock [6] dé giai quyét xung dot giita cac
phién ban dit liéu sau qua trinh ghi trong tranh dong thoi.

HealthDL 1a mét hé théng tong thé, ngoai thanh phan
luu trit dir licu theo md hinh NoSQL nhu céc nghién cuu
lién quan, HealthDL tich hop hé thong hang chd thong
diép phan tan dé thu thap ludng dir liéu dén tir cac thiét bi
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y sinh phén tan vé mat dia ly. HealthDL duoc xay dung
va trién khai thue nghiém, danh gia hi€u nang luu tri trén

moi truong phan tan.

Trong nghién clru nay, ching t6i gidi thiéu HealthDL
- M6t hé thong phan tan, thu thap va luu trir dit liéu y té
ti wu cho dir liéu nhan vé tir cac thiét bi y sinh va dit liéu
thong tin lich str bénh an. Xay dyng HealthDL la m&t bai
toan nghién ctru vé dir liéu 16n, gia tang lién tuc theo thoi
gian thuc va dén tr hang triéu thiét bi phan tan vé mit dia
ly. HealthDL cho phép thong ké, tim kiém va phan tich dir
liéu. HealthDL ho tro cong viéc ciia mot chuyén vién dich
t& hoc trong cong tac thu thap, phan tich dir liéu va phong
doan bénh.

Dac trung dif liéu y té

Dir liéu y té trong nghién ctru ndy dugc phéan thanh 2
nhom: Dit liéu thu thap tir cac thiét bi y sinh va dit liéu
thong tin bénh an. Phan dudi day mé ta dic trung ngudn
dir liéu dau vao cho hé thong HealthDL.

Dit liéu y sinh

Céc thiét bi y sinh nhu may do nhip tim, huyét ap gii
thong sb do khoang 540 bytes/s. Trung binh mdi bénh
nhan do 2 tiéng/ngay, nhu vay sb luong goi dir liéu sinh
ra trong 1 thang trng véi 1.000 bénh nhan 1a 216.000.000
g6i dit liéu. Mdi goi trung binh 540 bytes, xét trén 1.000
bénh nhan véi cac may do doc lap, luong dir li€u thu thap
duogc twong mg 1a 116 Gigabytes vé thong s6 bénh nhan
trong mot thang.

Dir liéu bénh dan

Xét dit liéu bénh 4n tim hiéu trén 4 nhom bénh, gém:
Bénh tang huyét ap (kich thudc ban ghi 800-1.000 bytes);
bénh lao phdi (kich thudc ban ghi 400-600 bytes); bénh
hen phé quan (kich thudc ban ghi 500-700 bytes); bénh
dai thao duong (kich thude ban ghi 800-1.000 bytes). DPac
diém cua dit liéu bénh 4n 14 cdu tric dit liéu rat linh hoat.
Ddi voi bénh nhan dai thao duong, mot van ban bénh an s€
¢6 khoang 150 truong dir liéu riéng biét v6i ciu tric chia
nho tir 4 dén 5 tang (bang 1). D6i voi bénh nhén ting huyét
ap, moOt van ban bénh an sé c6 khoang 75 truong dir li¢u

riéng biét véi cau triic chia nho dén 4-5 tang.
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Bang 1. Mot phan bénh an dai thao duong (PTD).

II. HOI BENH
A. Bénh str: Luu ¥: Tudi xudt hién < 30 tubi — DTD typ 2; Néu Ia nit ¢6 thai hay khong?
B. Tién sir:
+% Tién sir ban than
1. Ban than ¢6 méc bénh DTD, hodc ting huyét ap (THA), huyét 4p > 140/90 mmHg hodc dang
diéu tri THA?
Khong O Cé6 O
2. C6 thira can béo phi (chiéu cao, cin ning, BMI) kém theo 16i séng it van dong
Khong O Cé6 O
3.Bb hoac me cé mic DTD?
Khong O Co O
4. Phu nir c6 hoi chirg buéng churng da nang
Khong O Co O
5. Phu nir dé sinh con > 4 kg hoac duoc chin doén DTD thai ky?
Khong O Co O
6. C6 rdi loan Lipit HDL-C < 0,9 mmol/lit hodc Triglycerid > 2,82 mmol/lit
Khong O Co O
7. Nguoi co i loan duong mau lic doi hoac 16i loan dung nap glucose hoac HBA,C > 5,7%
Khong O Cé6 O
8. C6 gai den ¢ nép cd (goi ¥ tinh trang khang insulin)
Khong O Cé6 O
9. Nguoi trén 45 tudi nén sang loc DTD (nén xét nghiém 3 nam 1 lan)
>45t6i O <45wdi O
10. C6 mic bénh tuyén tuy: Viém tuy, soi tuy, ung thu tuy, bénh cushing?
Khoéng O C6 O
11. C6 dung thude hodc hoa chét gi khong? Corticoid, loi tiéu, chen beta giao cam
Khong ] Cé6 O

Nhu vay c6 thé thiy, ngudn dit liéu y té trong hé thong
HealthDL mang ddc trung cua dit li€u lon. Cy thé:

Kich thudce lon: Xét trén 1.000 bénh nhan vai cac may
do ddc lap, Iwong dit liéu thu thap dugc twong trng 1a 116

Gigabytes vé thong sb bénh nhan trong mét thang. Nhu

vay, khi s6 bénh nhan tang l1én va thoi gian do kéo dai,
luwgng dir liéu can thu thap la vo cung 16n.

Téc dp I6n: Cac thiét bi y sinh tao ra dit liéu lién tuc véi
toc do cao (tan suat 1 ban ghi dir liéu/s) doi hoi hé thong
lyu trir can dam bao tinh san sang cao, dap mg twong

tranh dong thoi giira cac tién trinh ghi dir liéu va cac tién

trinh doc, xtr Iy dir liéu theo thoi gian thyc.

Tinh da dang: Cac bénh an la dir li¢u ban ciu trac cd
lugc d6 khong ddng nhat. Viéc luu trit dit liéu nay doi hoi
hé quan tri co sé dir li¢u phai cé lugc dd dit liéu linh hoat,
didu ma cac hé quan tri co so dit lidu quan hé truyén thong
khong dap ung duoc.

Mang lai gid tri l6n: Dit liéu y té dugce luu trir va khai
thac mang lai hiéu qua cao trong viéc chin doan, diéu tri
bénh, gop phﬁn cai thién chét lwong kham chira bénh va
giam chi phi xét nghiém.

Mo hinh heé théng

Chung t6i xay dung HealthDL 1a hé thong c6 kién trac
tong thé chia lam 4 phan chinh, gom: 1) Khoi cac thiet bi
y sinh do céc thong so can thict ttr nguoi bénh; 2) Khoi
tiép nhan va chuyeén tiép dir li¢u; 3) Khoi luu trir dir licu
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tir cac thiét bi y sinh; 4) Khéi Iuu trit bénh an. So véi cac
md hinh truyén théng, HealthDL xay dung trén cac thanh
phan phén tan, c6 tinh kha mo, t6i wu hoé cho ludng dir
liéu 16n.

Pau vao cta hé thdng co 2 ludng chinh: Dit liéu dau
vao tir cac thiét bi y sinh (dit liéu nay s& duoc dua qua mot
hang cho roi luu trit vao co so dix ligu); dir li€u dau vao
bénh an, luu trit vao co sé ditr liéu chuyén biét tdi wu hoa
cho dit liéu bénh 4n ¢6 cdu tric linh hoat.

Mo hinh tng thé cua hé thong duge mé ta nhu hinh 1.
Trong bai bao nay, ching t6i khong trinh bay vé cac thiét
bi y sinh ma chi di vao cic thanh phan chinh ciia 3 khdi
con lai voi nhiém vu thu thap va t6 chirc luu trit dir lidu
phan tan. Muc tiéu cua hé théng la dam bao hiéu nang,
kha ning md rong cao voi dir liéu vao theo ludng va di
liéu c6 ciu trac linh hoat, ngu@)n dir liéu phan tan rong vé
mat dia ly.
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Hinh 1. Thiét k& tdng quan HealthDL.

Cong nghé dé xuat
Apache Kafka cho hang cho thong diép

Apache Kafka [7] 1 hé thong truyén thong diép phan
tan, d¢ tin cdy cao, dé dang mo rong va c6 thong luong cao.
Apache Kafka cung cip co ché offset (c6 thé hiéu twong tur
nhu chi s§ cia mot mang) dé 1ay thong diép mot cach linh
hoat, cho phép cac timg dung xir Iy c¢6 thé xtr 1y lai dir liéu
néu viéc xur 1y trude d6 bi 16i. Ngoai ra, co ché “ding ky”
theo ddi cho phép viéc ldy thong diép ra gan nhu tic thoi
ngay khi dir liéu di vao hang chd. Apache Kafka dugc thiét
ké hd tro tt cho viéc thu thap dit liéu theo thoi gian thyc.
Véi cac tinh chat nay, Apache Kafka 1 lya chon phu hop
cho khéi thu thap dir liéu trong HealthDL.

Apache Kafka 12 h¢ théng luu trit thong diép duge phat
trién tai LinkedIn véi nhitng dac diém chinh sau:

Toc dp nhanh: Véi mot may don cai dat Apache Kafka
o thé xur ly $6 lugng dir liéu tr viéc doc va ghi 1én toi



hang trdm megabytes/s tir hang ngan may khach.

Kha nang mo réng: Apache Kafka dugc thiét ké cho
phép d& dang dugc mé rong va trong sudt voi nguoi ding
(nghia 1 khong c6 thoi gian chét - ngimg hoat dong trong
khi thém mot nit méi vao cum). Khi Apache Kafka chay
trén mot cum, lu@)ng dir licu s€ dugc phan chia va dugc
van chuyén téi cac nat trong cum, do d6 cho phép trung
chuyén cac dir lidu c6 khoi lwong 16n hon nhiéu so véi sirc
chtra cia mdt may don.

D¢ tin cdy: Dt liéu vao hang cho s€ dugce Ivu trit trén
6 dia va duoc sao chép t6i cac nit khac trong cum dé ngin
nglra viéc mat dir liéu, nhu vy Apache Kafka dam bao
tinh chiu 13i cao.

Khi so sanh véi cac hé thong truyén thong diép
truyén thong lau doi nhu RabbitMQ [8] cho thay Apache
Kafka c6 lugng dit liéu doc va ghi cao hon nhiéu so v&i
RabbitMQ. Nguoc lai, lvong tai nguyén ma Apache Kafka
chiém dung lai it hon nhiéu. Do do, Apache Kafka thich
hop hon cho céc tng dung xur 1y theo thoi gian thyc voi
lugng dir ligu 16n.

Mot s khai niém can ndm rd khi van hanh Apache
Kafka: 1) Topic: La “chu d&”, thong thuong cac dit liéu
lién quan hodc tuong tu duge nhdém trong cac chu dé. Mdi
chu dé c6 thé duge coi 1a mot nguén di liéu riéng biét; 2)
Broker: Apache Kafka chay trén mdt cum bao gf”)m mot
hodc nhiéu may (nat), méi nat duge goi 1a mot broker; 3)
Partition: Mdi topic s& dugc phan chia thanh nhiéu phan
manh (partition), cac partition s€ 1a don vi cho phép sao
lwu dé phuc hoéi dén cac broker khac; 4) Producer: Thanh
phﬁn sinh dit li€u, ghi dir li€u téi broker; 5) Consumer:
Thanh phé*ln “tiéu thu” dir liéu, doc dir liéu tir cac broker.

Partition 1
Jl -
[} (1]

Partition 2 Partition 2

= L iti
_.\_‘ e

Broker 2

Partition 1
Broker 1

Producer 1

L\Q
@

Consumer

Partition 3

Topics MCL

Partition 3

Broker 3

0 0

ZOOKEEPER

Producer 2

Hinh 2. Mo hinh truyén thong di¢p phan tan Apache
Kafka.
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Hinh 2 mé ta kién tric ciia Apache Kafka khi chay trén
mot cum véi 3 broker, véi mét topic tén 1a MCL dugc chia
thanh 3 partition, mdi partition s& c6 mot ban sao chép &
mot broker khac dé phuc vu co ché sao luu, khéc phuc 15i.

MBJi partition s& c6 1 broker 1am vai tro truéng nhom
(leader), nhitng broker con lai ¢6 luu trit partition d6 duoc
goi l1a nut theo doi (follower), chi ¢c6 nhiém vy sao luu
dir liéu. Mdi partition duoc cAu hinh tham s6 nhan ban
(replication factor). Trong hinh 2, replication factor = 2,
nghia 1a mdi partition s& dugc luu trit trén 2 broker.

Zookeeper [9] 1a thanh phan cung cap cac dich vu 16i
cho cac hé théng phén tan nhu: Dich vu quéan 1y cau hinh
hé théng, bau truong nhém (leader election), dinh danh
(naming). Zookeeper dugc Apache Kafka bau tu dong
leader cho céc partition, quan ly danh sach cac nit may
chu dang hoat dong, quan ly danh sach cac topic.

Co s6 dir ligu Cassandra cho lwu triv di ligu tiv thiét
bi y sinh

Cassandra [10] la mot co s& dir li€u hudng cot, phan
tan (mot mo hinh dir liéu NoSQL) c6 kha nang mo rong
cao (highly scalable), duoc thiét ké dé co thé quan 1y mot
lugng rat 16n dit liéu ¢6 cdu trac. Cassandra dam béao tinh
san sang cao v6i thiét ké c6 kha nang chiu 11, cac nat may
chu trong cum Cassandra 1a dong nhét theo thiét ké ngang
hang (peer-to-peer [11]), khong c6 bat ctr thanh phan nao
trong h¢ thong 1 diém hong that c6 chai (bottle-neck).
Cassandra c6 mot sb dic diém chinh sau:

Tinh kha mé va cé thé co dén dwoc: Cassandra c6 tinh
kha md cao, né cho phép thém vao hé théng cac may chi
dé dap umg v6i nhu cau tai tir phia tng dung, dong thoi
cling cho phép rut bot ra, thio khoi hé thdng cac may chu
dé giam dién nang tiéu thy, thay thé phuc hdi, stra 16i ma
khong phai tam dung va khoi dong lai hé thong.

Kién triic luén sdn sang: Cassandra khong c6 diém
hong héc don 1¢, c6 co ché cho phép hé thong hoat dong
lién tyc, dap Gng céac Gng dung thuong mai quan trong ma
khong chép nhan hong hoc.

Mo hinh dit liéu linh hoat: Cassandra la mot hé co s&
dir liéu hudng cdt voi mo hinh dir li€u linh hoat cho phép
luu trit cac dit liéu co cu tric, ban cu tric va phi cAu trac
(hinh 3). Cassandra c6 thé tiép nhan dit liéu véi cdu trac
dong ma khong can dinh nghia trude lugce dd dir liéu nhu
trong co s& dir li€éu quan hé.

31



s Khoa hoc Ky thuat va Céng nghé

|06l|mll'1 I Immz I ICblm'riIS I
[}

L B

[ coumns | [ coumns |

[ ] [ ]

Hinh 3. M6 hinh dii liéu huéng cdt cia Cassandra (Row
key 1: Ban ghi di liéu véi khod la “key 1”; Column 1:
Dinh nghia thudc tinh cla cot thd nhat; Value 1: Gia tri
clia thudc tinh th nhat tuong tGing voi mdi ban ghi di liéu).

Dé dang phan tan dir liéu: Cassandra thiét ké theo mo
hinh phan tan dir li¢u cia Dynamo Amazon [5] su dung
ham bam nhit quan (con51stent hashing [12]) dé phan tan
dir liéu. Dleu nay cho phep t61 wu qua trinh di chuyén dit
liéu khi cau hinh hé thong thay d6i. Cac ntit may chi thém
vao hay rat ra khong lam anh huong dén viéc phan bo lai
toan bd khong gian dir li¢u.

Cho phép ghi dir liégu nhanh, thong luong Ion:
Cassandra mic du dugc thiét ké chay trén cac mdy tinh
phé thong c6 cdu hinh thip nhung van cho phép dap tng
hi€u nang cao vai cac thao tac doc, ghi dit liéu thong lwong
16n, ¢6 thé luu trir hang tram terabyte dit liéu.

Thiét ké ciia Cassandra khong c6 diém chét tap trung
nao. Cassandra c6 thiét ké dya trén kién trac mang ngang
hang, tit ca cic nat may chu trong hé théng déu co vai
trd nhu nhau va khéng cé nut may chu nao dong vai trd
la may chu trung tdm ma viéc hong hoc cua méy chu nay
c6 thé kéo theo danh sap hoan toan hé thdng nhu cac
kién trac chu - khach truyén théng. Cac nat may chu cua
Cassandra 1a doc 1ap. Mdi niit déu c6 thé xtr 1y cac thao
tac ghi va doc dir li€u, khong phan biét 1a dir liéu dugc luu
trir mot cach vat 1y trén may chii nao trong h¢ thong. Khi
mot nat trong hé thdng bi hong hoc va dimg hoat dong,
cac thao tac doc ghi dit liéu c6 thé duge xir 1y boi cac nit
khac trong hé thong. Qua trinh ndy hoan toan trong sudt
v6i g dung, cho phép an di hong hoc cia hé thong dbi
v6i cac ting dung do6.

Trong Cassandra, mdi doi tuong dit liéu cod thé duoc
nhan ban va luu giit trén nhidu may chi. Néu mét trong cac
may chii lvu mot phién ban dir liéu bi 16i hodc khong phai
la phién ban dugc cap nhat dit liéu moi nhét, Cassandra c6
co ché déng bo dé ludn dam bao cac thao tac doc s& ludn
tra vé dit liéu méi nhat. Co ché nay dugc thuc thi trong
qué trinh doc dit liéu (read repair) thay vi dong bd ngay
trong thao tac ghi dir liéu, didu nay cho phép ting hiéu
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ning dbi v6i thao tac ghi dir lidu.

Cassandra sir dung co ché ham bam nhit quan phan
tan (distributed consistent hashing [12]) t6 chirc cac nut
may chu thanh cum theo dinh dang vong tron va dir liéu
dugc phén tan theo vong tron nay theo ham bam nhat quan
(hinh 4).

a+

c

Hinh 4. Bang bam nhat quan biéu dién duéi dang vong
tron dia chi.

Co sé dir liéu MongoDB dé lwu triv dir liéu bénh dn

MongoDB [13] la co s¢ dir liéu hudng van ban, dudi
day la cac khai niém khi lam viéc v6i MongoDB:

Document: Document hay van ban 1a don vi dir li¢u
trong MongoDB. Document c6 cau tric tuong tw nhu kiéu
dir liéu JSON [14], bao gém cac cap khoa - gia tri, cac gia
tri c6 thé bao ham cac trudng khod - gia tri con. Document
¢6 thé hiéu giéng nhu cac ban ghi dir liéu trong co so
dir liéu quan hé, tuy nhién sy khac biét 1a cac cap khoa -
gi4 tri trong cac van ban c6 thé khong gidng nhau ¢ mdi
document. Do vay, cac document [a linh hoat vé mit ciu
trac. Mdi van ban c6 mot dinh danh id 1a duy nhét trong
mdi collection.

Collection: Collection 1a nhém cac tai liéu (document),
trong duong vdi mot bang (table) trong co s¢ dit liéu quan
hé. Céc collection khong c6 rang budc quan hé tham chiéu
1an nhau nhu cac bang trong hé quan tri co s¢ dir liéu quan
hé.

Database: Database 1a co sd dit liéu, mdi database
gom nhiéu collection. Mot may chiu MongoDB c6 thé tao
nhiéu co so dir liéu.

Céc tinh ndng quan trong ctia MongoDB:

Mo hinh dir li¢u linh hogt: M6 hinh dit liéu hudéng van
ban ctiia MongoDB cho phép dé& dang luu trir va két hop dir
liéu c6 cdu trac dong ma khong lam giam di viée kiém soat
rang budc vé kiéu, mién gia trj cua dir licu.
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Tinh kha mé cao, cho phép trién khai trén nhiéu trung
tam dir liéu: MongoDB c6 thé mé rong trén mot trung tim
dir liéu hodc trién khai phan tan trén nhiéu trung tam dir
liéu phan tan vé mit dia ly.

Tinh san sang cao: Ngudi quan tri hé thong c6 thé dé
dang ting hodc giam sd lugng may cha tham gia vao hé
co s6 dir lidu & bat cr thoi diém nao, khong can phai tam
dirmg va khoi dong lai hé thong.

Nhiéu tinh nang tich hop di kém hé sinh thdi sit dung
MongoDB: Céc tinh ning phan tich dir liéu, trinh dién dir
liéu, danh chi muc, xur Iy dir liéu dd thi, dit liéu khong gian
déu co thé dé dang tich hop véi co so dir liéu MongoDB
thong qua céc trinh diéu khién két n6i chuan hoa va dugc
hd tro manh mé.

Nhdn ban: Nhan ban la mét tinh nang v cung quan
trong ciia MongoDB va dugc khuyén cdo sir dung khi cai
dat MongoDB cho méi trudong thuc té (tng dung thuc, dir
liéu thyc). K§ thudt nhan ban tirc 1a sao mot ddi twong dir
liéu ra mdt nhoém cac may chu khac nhau. Trong nhom cac
may chu nay s€ c6 mot may chti 1a may chii nhan ban chinh
va cac may con lai 1a may cha nhan ban thir cip (phu).
May chii nhan ban chinh déng vai tro 1a tong quan, noi ma
moi thao tac ghi, cap nhat dédi tuong dit licu can phai thong
qua may chu d6. Cac may chu thir cip c6 thé dugc sir dung
cho viéc doc dir liéu dé can bﬁng tai. MongoDB c6 ché @6
chuyén d6i du phong (failover) tu dong néu may chu nhan
ban chinh bj 18i thi mot trong cac may chu th cap s& duoc
bau lam may chu chinh thay thé dé dam bao céc thao tac
ghi dir li¢u ludn dugc thuce thi thanh cong (hinh 5).

Client Application

Writes Reads

S 3G Y
R Ze.
N 0
(2 (/o
N5 Y

Hinh 5. Nhan ban trong MongoDB (Client Application:
Ung dung phia ngudi dung; Writes: Tac vu ghi dd liéu;
Reads: Tac vu doc di liéu; Primary: May cht nhan ban
chinh; Secondary: May chii nhan ban thi cap; Replication:
Qua trinh nhan ban di liéu).
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Sharding: Khi kich thudc cua dir li¢u gia tang, mot
may tinh don 1é khong thé du dé luu dit lidu ciing nhu
cung cép cac xir Iy doc va ghi thong thuong. Sharding 1a
mot k¥ thudt cho phép cac van ban trong MongoDB dugc
phan tan ra trén nhiéu may chu. Viéc phén tan dit liéu nay
¢6 y nghia quan trong gop phan mé rong kha ning luu trir
va xur Iy cta hé thong, dong thoi tang kha nang chiu 16i.
Song song vai viée tw dong hod phan tan dir li¢u, néu mot
may chu dir liéu nao d6 bi gip 15i thi hé thdng c6 co ché
tu dong dinh tuyén lai cac thao tac doc ghi trén may chu bi
16i qua cac may chu khéac. Hinh 6 giai thich viéc collection
A dugc chiara ¢ 2 shard A va B trong khi colllection B chi
nam ¢ 1 shard A.

Hinh 6. Ky thuat phan manh dii liéu sharding trong
MongoDB (Shard: Mot khai luu tri da lieu doc lap;
Collection: Tap hop nhiing van ban co tinh tuong dong vé
cdu trac).

Véi thiét ké dang dir liéu hudng vin ban, MongoDB
1a co s dit liéu thich hop nhat dé luu trit thong tin bénh
an gém nhiéu truong thong tin, cic truong khong dong
nhét gilra cac bénh an khac nhau hodc cac bénh an cuia cac
bénh khic nhau. Ciu tric huéng vin ban cia MongoDB
cho phép nguoi ding c6 thé tao cac chi muyc trén cac thudc
tinh ctia vin ban dé tim kiém nhanh, diéu nay 1a khac biét
clia MongoDB so véi Cassandra. Pay 1a 1y do dé ching
toi Iyra chon MongoDB thay cho Cassandra trong Iuu trit
thong tin bénh an.

Danh gia thuc nghiém

Trong phan nay, ching t6i danh gia hiéu ning cua hé
thong HealthDL trong cac thao tac doc, ghi dit liéu trén
moi truong phén tan, khi gia ting cac két ndi twong tranh
ddng thoi. Chung toi da cai dat va tién hanh chay danh gia
MongoDB va Cassandra véi 2 cong cu danh gié tiéu chuin
la YCSB [15] va Cassandra-stress [16]. Hai cong cu nay
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do s6 thao tac vao ra trung binh c6 thé thyc thi trong 1 s
véi khoi dir liéu vao ra duoc cung cap san.

Ddnh gid thanh phin lwu triv thong tin bénh dn
MongoDB

MongoDB duogc cai dat trén moi truong ao hoa sir dung
docker-compose, cum may tinh gdm 30 nut ao chia sé ciu
hinh: 2 CPU (Haswell 2.3 G), 1 SSD (Intel 800 GB SATA
6 Gb/s), RAM (128 GB).

Két qua dbi vai kich ban chi doc va chi ghi cho hiéu
nang cao véi tbe do dat tir 70.000 dén 100.000 ban ghi/s,
dotréla 1 dén 1,5 s v6i sb luong client két ndi t6i 1én dén
100 client twong tranh dong thoi (hinh 7A va 7B).

100% write workload
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Hinh 7A. Kich ban ghi dii liéu MongoDB.

100% read workload
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Hinh 7B. Kich ban doc dir liéu MongoDB.

Trong do: 100% write workload: Kich ban chi ghi;
100% read workload: Kich ban chi doc; Ops/sec: S6 tac
vu thuc thi thanh cong trong 1 s; Theads: S6 lugng két
ndi dén hé thong; Throughput: Gidi nghia nhu ops/sec;
95thPercentileLatency: Do tré clia 5% tac vu c6 do tré cao
nhat; 99thPercentileLatency: D9 tré clia 1% tac vu co do
tré cao nhat; Averagelatency: D9 tré trung binh.
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Trong hinh 7A va 7B, dudng ké mau tim mé ta do tré
trung binh, dudng ké mau xanh duong mé ta do tré trung
binh cua 5% céc tic vu c6 do tré cao nhat, duong ké mau
xanh 14 mo ta do tré trung binh cuia 1% céc tac vu c6 do tré
cao nhat. Tl biéu d6 két qua cho thay, chi 1% céc tac vu
c6 d6 tré cao nhat 13 3,5 s.

Vi kich ban céc tac vu doc va ghi la ty 1¢ 50/50 (vira
doc vira ghi) ciing cho két qua t6t, vai toc do trung binh
70.000 ban ghi/s, d9 tré trung binh 1 1,4 s (hinh 8). Trong
hinh 8, dudng ké mau xanh duong moé ta do tré trung binh
cua cac tac vu doc, dudng ké mau tim mo ta do tré trung
binh cia cac tac vu ghi. Tir két qua nay cho thiy rang, do
tré ctia hai dang tac vu nay khong qua chénh 1éch voi nhau.

50/50 read/write workload
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Hinh 8. Kich ban doc ghi dong thoi MongoDB (50/50
read/write workload: Kich ban doc ghi dong thoi; Ops/sec:
S6 tac vu thuc thi thanh cong trong 1 s; Theads: S6 lugng
két ndi dén hé thong; Throughput: Gidi nghia nhu ops/sec;
AveragelatencyRead: D9 tré trung binh cla tac vu doc du
lieu; AveragelLatencyWrite: Do tré trung binh cla tac vu
ghi d liéu).

Maic du khi xay dung mot cum MongoDB phén tan do
bang docker-compose, cac nut s& khong sir dung duoc tron
ven tai nguyén phan cimg t6t nhét, nhung két qua tra vé
rat kha quan ddi véi yéu cAu cta viée nhap liéu, Ivu trit va
chia sé bénh an.

Ddnh gid thanh phén lwu triv div liéu tiv thiét bi y sinh
Cassandra

Cassandra dugc cai dat trén 3 may chu riéng biét voi
cAu hinh m&i may nhu sau: 2 CPU (Haswell 2.3 G), 1 SSD
(Intel 800 GB SATA 6 Gb/s), RAM (128 GB). Kich ban
thtr nghiém do ) lugng céc thao tac doc, ghi/s va do tré
trung binh. Cac thir nghiém qua gia ting sb luong céc tién
trinh client thyc thi cac thao tac doc, ghi dir liéu tuong
tranh dong thoi.
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Trong thir nghiém cac tién trinh twong tranh chi thyuc
thi cac thao tac ghi (hinh 9A), cic tién trinh tuong tranh
chi thyce thi cac thao tac doc (hinh 9B), Cassandra dap ting
hiéu nang cao v&i s thao tac xtr Iy tir 250.000 dén 300.000
ban ghi/s. Do tré trung binh tir 0,2 dén 0,3 ms. Véi kich
ban doc, ghi twong tranh (hinh 10) Cassandra van dap ung
dugc sb thao tac tir 250.000 dén 300.000 ban ghi/s.

DPuong ké mau tim mo ta d¢ tré trung binh, duong ké
mau xanh duong mé ta do tré trung binh ctia 5% cac tac
vu ¢6 d6 tré cao nhat, dudng ké mau xanh 14 moé ta do tré
trung binh ctia 1% céc tic vu c6 do tré cao nhét. Tur két
qua nhan th:?iy rﬁng, chi ¢6 1% cac tac vu c6 do tré cao
nhét 1a 1,6 ms.

100% write workload
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Hinh 9A. Gia tang thao tac tuong tranh chi ghi.

100% read workload
300000 ——T— T T T T 1.6

1.4
250000

1.2

PR

200000

150000 |- 1 08

ops/sec
Latency (ms)

0.6
100000

0.4

L1

50000

ol 1 1 1 1 1 0
048 16 32 64 80 96 112

threads

Throughput(operations/second)
95thPercentileLatency
99thPercentileLatency

Averagelatency

Hinh 9B. Gia tang thao tac tuong tranh chi doc.

Trong do: 100% write workload: Kich ban chi ghi;
100% read workload: Kich ban chi doc; Ops/sec: S6 tac
vu thuc thi thanh cong trong 1 s; Theads: S6 lugng két
ndi dén hé thong; Throughput: Gidi nghia nhu ops/sec;
95thPercentileLatency: Do tré clia 5% tac vu c6 do tré cao
nhat; 99thPercentileLatency: D9 tré clia 1% tac vu co do
tré cao nhat; Averagelatency: D9 tré trung binh.
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50/50 read/write workload
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Hinh 10. Dgc ghi tuong tranh dong thoi trén Cassandra
(50/50 read/write workload: Kich ban doc ghi dong thoi;
Ops/sec: S6 tac vu thuc thi thanh cong trong 1 s; Theads:
S6 lugng két ndi dén hé thong; Throughput: Gidi nghia nhu
ops/sec; AveragelatencyRead: Do tré trung binh cla tac
vu doc di lieu; AveragelatencyWrite: D6 tré trung binh
clia tac vu ghi di liéu).

Céc két qua thir nghiém v6i MongoDB va Cassandra
trén moi truong tuong tranh cho thiy, cac thanh phan dap
g hiéu ning cao ngay ca trong diéu kién doc ghi tuong
tranh dong thoi. Vé hiéu nang, Cassandra cho hiéu ning
cao hon vé sb thao tac/s, pht hop véi luu trir cac dit liéu
dén tir thiét bi y sinh thoi gian thuc.

£ a
Ket luan

Trong bai bao nay, chung t6i gidi thi¢u HealthDL, hé
thong thu thap va luu trit dit 1iéu 16n cho y té. Két qua danh
gi4 hiéu ning ctia thanh phan luu trit trén méi truong thir
nghiém chimg minh kha nang dap tng tot voi cac yéu cau
nghiép vu doc ghi dir liéu twong tranh dong thoi. V& thiét
ké tong thé, hé thong cdu thanh tir cac thanh phan phan
tan, c6 tinh kha mé cao, hd trg mo hinh dir liéu linh hoat.
Trong tuong lai, chung t6i s& trién khai hé thong trong
thue tién va tién hanh tich hop véi thanh phan phan tich
dir liéu y té phan tan.

LO1 CAM ON

Céc tac gia xin cam on Chuong trinh KH&CN cip nha
nude phuc vu phat trién bén viing ving Tay Bic da tai tro
nghién ctru thong qua dé tai “Ung dung va trién khai hé
théng phan mém tich hop va két ndi cac thiét b dién tir y sinh
va mang truyén thong hd trg theo ddi sirc khoé va dich t& cong
ddng khu vyc Tay Bac” (ma s6 KHCN-TB.06C/13-18).
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Tom tit:

Giam chi phi vong doi ctia két cau la mot yéu ciu quan trong débi véi cong trinh co sé ha tang & cac nuwéce trén thé
gm'l, dac biét 1a & Viét Nam - noi ma viéc phat trién co so ha tang dang dugc day manh. Trong xay dlrng co s ha
tang, thép chiu thai tiét c6 thé dwoc sir dung cho két cAu ciu. Thép chiu thoi tiét 1 loai thép khong cin son, vi viy
n6 1am giam chi phi vong doi, gdm cé chi phi ban dau (chi phi son ban dau) va chi phi bio tri (chi phi son lai).
DPé danh gia kha ning tng dung cia thép chiu thoi tiét va sir dung trong xiy dwng ciu ¢ Viét Nam, cac chuyén
gia Nhat Ban va Viét Nam da tién hanh cac thi nghiém vé loai vét liéu nay (bao gém viéc do dac cAc thong s6 méi
trwdng va thi nghiém phoi miu) tai vi tri cac cong trinh ciu thue té.

Dua trén két qua do dac méi trueong va thir nghiém phoi miu, bai bao dé xuét cac tiéu chi ap dung thép chiu thoi
tiét va dwa ra nhirng danh gia vé kha ning ing dung ciia thép chiu thoi tiét ciing nhw viéc giam chi phi vong doi
két cau ciu thép biang cach sir dung thép chiu thoi tiét tai Viét Nam trong twong lai.

Tir khod: P dm twong déi, mét mat do dn mon, mudi trong khong khi, thép chiu thoi tiét, thir nghiém phoi mau.

Chi s6 phén logi: 2.3

Mé dau

Thép chiu thoi tiét 1a thép hop kim thp c6 chira luong
nho cac nguyén t& hop kim nhu dong, niken, crém. .. Duéi
diéu kién khi quyén thich hop, c6 thé sir dung thép chiu
thoi tiét ma khong can son boi toc dd dn mon cia n6 rat
nho, khong dang ké.

Thép chiu thoi tiét da dugc st dung rong rai tai nhiéu
qudc gia nhu Hoa Ky, Nhat Ban, chau Au [1]. Néi chung,
két cdu thép can phai dugc bao vé dé chdng dn mon nhu
yéu cau phai son dé ngan chin sy an mon trong moi truong
khi quyén. Tuy nhién, trong truong hop phai son, can phai
chi phi son ban dau va chi phi son lai (chi phi béao tri).
Nguoc lai, khi thép chiu thoi tiét dugc sir dung cho cac két
céu thép, chi phi vong doi s& giam do khong can ton chi
phi son ban du va chi phi son lai nhu thép théng thuong.

Trong viéc str dung thép chiu thoi tiét vao cac két cau
thép, diéu quan trong la xac dinh dugc kha nang st dung
ctia no trong didu kién moéi truong thyuc té. O Nhat Ban,
d3d c6 nhimg nghién ctru cho thay, thép chiu thoi tiét co
thé dugc sir dung & nhimng noi ma lwong mudi NaCl trong
khong khi khong vuot qua 0,05 mg/dm*ngay (mdd),
hodc & cac khu vuc ma khoang cach tir bo bién dugc xac
dinh d6i v6i mdi ving [2]. Ngoai ra, béo cdo gan day wdc

‘Tac gia lién hé: Email: thuymtc@yahoo.com
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luong rang, thép chiu thoi tiét c6 thé duge ap dung néu sy
ton that do an mon ¢ nam dau tién dudi 0,03 mm sau thi
nghiém phoi mau [3].

Cho dén nay, mot s6 két qua thi nghiém phoi mau cua
thép chiu thoi tiét va nghién ctru cau thép chiu thoi tiét ¢
Viét Nam da duoc cong bd [4-8]. Cac két qua thi nghiém
phoi mau khéac cua thép cacbon thong thudng ciing da
dugc cong bd [9]. Tuy nhién, chua c6 cong trinh nao
nghién ciru day du vé kha nang sir dung thyc té cua thép
chiu thoi tiét & Viét Nam. Do vy, trong bai bao nay, dua
trén cac két qua thi nghiém phoi mau thuc té va hiéu biét
vé kha ning str dung cua thép chiu thoi tiét & Nhat Ban,
céc tac gia dé xuét tiéu chi ap dung cua thép chiu thoi tiét
tai cac vung khac nhau ¢ Viét Nam.

Noi dung nghién ciu

bé c6 co sé ung dung thép chiu thoi tiét & Viét Nam,
cac tac gia da tién hanh do dac cac yeu to vé moi truong va
thong so lién quan dén cac mau phoi kieéu Wappen.

Phuorng phép thir nghiém phoi mau Wappen da duoc
phat trién rat thanh cong & Nhat Ban. Phuong phap nay co
thé thu nhan dugc cac két qua thu nghlem tiép xtic phan
anh sy an mon do méi trudng thuc té mot cach truc tlep tai
vi tri ctia mdi cdy cau. Phuong phap nay thyuc hién bang
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Abstract:

Reducing the life cycle cost of structures is a
major challenge in Vietnam, where infrastructure
development is underway. In the construction of
infrastructure, weathering steels are able to be used
for structures without painting, so weathering steels
decrease the life cycle cost including initial cost (initial
paint cost) and maintenance cost (repaint cost). On the
other hand, it is necessary to judge the applicability
of weathering steels at the construction site to use
effectively weathering steels in the steel structures.
Therefore, the authors proposed the criteria of
applying weathering steels based on the results of
environmental measurement and exposure test. As
a result, the applicability of weathering steels could
be determined. In the future, the life cycle cost will
be decreased by applying weathering steels to steel
structures in Vietnam.

Keywords: Air borne salt, corrosion loss, exposure test,
relative humidity, weathering steel.

Classification nuber: 2.3

cach dit cac mau thép thi nghiém trén cac dim cua ciy
cau trong thye té. Do dic diém vé méi trudng an mon phia
dudi va mat bén cua ddm cau khac nhau, nén can dat cac
mau phoi ¢ phia canh bén va phia dudi cia dim cau.

Khi thtr nghiém, cAn xem xét dic trung cua khi hau va
dia Iy & Viét Nam. Nhiét d6 va do am twong ddi tai cac
vung lanh thd & Viét Nam c6 khéac biét 1on do dia hinh trai
dai tir Bac vao Nam, véi diéu kién khi hau nhiét déi gié
mua khéc nhau. Vi vay, dé diéu tra anh huong cua nhiét do
va do Am tuwong ddi dén sy dn mon thép chiu thoi tiét, cac
ving mién tir Bic dén Nam cua Viét Nam duoc phan bd
theo diéu kién moi truong thuc té (xem hinh 1). Mat khéc,
can thiét xem xét sy anh huong ctia mudi trong khong khi
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dén dic tinh an mon, boi vi Viét Nam c6 bo bién trai dai.
Hon nita, dé diéu tra sy anh huong ciia mudi trong khong
khi dén dic tinh dn mon, céc tac gia da lya chon mot s6 dia
diém thi nghiém phoi mau vé6i khoang cach khac nhau tir
bo bién tai mdi ving.

Nhiét do, 36 am tuwong ddi va luong mudi trong khong
khi dugc do trong vong mét nam. Nhiét d6 va do am tuong
dbi duge do bai may do nhiét am (Ondotori, cua Tap doan
T&D). Luong mudi trong khong khi duoc do boi phuong
phap Dry Gauze theo tiéu chuan JIS Z 2382. Sau khi thir
nghiém ngoai troi 1 va 3 nam, mau thir duoc g&. Gi hinh
thanh trén mau thir duoc 1am sach va trong luong mau
duoc do béng can dién tr. Su ton that chiéu day duogc danh
gia tir dién tich bé mit va sy thay doi trong lugng trude va
sau thi nghiém phoi miu. Ton that chiéu day trung binh
cua mau gén v&i mit canh va mat dudi dim cau cling dugc
xac dinh va danh gia.

Hinh 1. Céc viuing lanh thé va cac khu vyc phoi mau thi
nghiém.

Két qua

Két qud do cdc yéu t6 méi truong

Bang 1 gi6i thiéu két qua do cac yéu t6 vé moi truong
trén moi vi tri thi nghiém phoi mau. Trong cac ving 1,
4,5, 6 & phia Nam, nhiét do trung binh 1a khoang 28 dén
29,5°C va d6 4m tuong ddi trung binh khoang 70 dén 80%.
Trong ving 2 & mién Trung, nhiét d6 trung binh khoang




27 dén 28°C va 6 4m tuong ddi trung binh khoang 75 dén
80%. Trong ving 3 phia Bic, nhiét do trung binh khoang
24 dén 26°C va 6 am twong ddi trung binh khoang 75 dén
80%. Viing 3 c6 nhiét d thap hon va do 4m twong ddi cao
hon so véi cac ving khac. Didu d6 thé hién xu huéng rang,
& Viét Nam nhiét do giam va do am twong dbi tang tir phia
Nam ra phia Bic.

Bang 1. K&t qua do cac yéu t& vé moi truong trén mdi vi
tri thi nghiém phgi mau.

Khoimg  Lugng mudl Nhigr df Djdm twong Tht inn 70 104 theo

Vimg TT Vitrithirnghigm  chch tir bl tromg khing  trung i trung i (gi) Koppen- vidi Kinh 33
bién (km} _khi jmdd) _binh (*C)__binh (%) Geiger
1__Cliu Phis Hai 06 0,040 7.8 782 4300 Aw 10°56
1 2 {..i.-lll(-ﬁ.l._\v' 2,1 0,005 292 70,8 1922 Aw 10756
3 Ciu Song Phan 15 0, DM 8.3 TE4 4309 Aw 10°51
4_ i Do Xu 4 0,010 27,8 79,0 4765 Am 16°01
2 5 78 0,007 276 78,1 ASHY Am 16700
6 12 0,003 7.8 75,1 2973 Am 15750
7 3 0,086 4.6 845 6222 Cwa 3y
3 16 0,014 4.5 852 6433 Cwa W5F
Cily 27 0,007 259 816 5871 Cwa 74T
10__Clu Bén Chia G 0,164 7.8 £1.2 178 Aw [T
4 1l Cigsd7 13 0,021 28.5 738 2449 Aw o4
12_ChuBa Si 39 0,024 284 74,3 2773 Aw ris
13__Chu Vam Binh 15 0,094 8.7 73,0 2326 Am 5510456
5 14 Ciu Cyea Ga 20 0,024 202 735 2317 Am B 10501
15 ChuPhanNgocHién 33 0,013 29,1 2.2 2659 Am S 10508
16__Ciiu Hit Thanh 2 0,034 20,1 759 3151 Aw 1r2g_ 106°54
s 17 Clu Din Xiy 14 0,001 28,3 733 2378 Aw 1030 106752
I8 _Clu An Nzhia pi] 0,026 204 69,6 1764 Aw 10735 T06"30
19 Chu Ky Ha 44 0,017 8.6 5.1 3309 Aw WP4s 10636

Moi quan hé giita vigc giam dn mon ciia nam dau
tién hoic lwong mudi trong khong khi va khoding cdch
tir bor bién

Dé khai quat cac chi tiéu vé kha nang st dung ctia thép
chiu thoi tiét & Viét Nam, cac tac gia da danh gia khoang
cach tir bo bién, noi ma lugng mudi NaCl trong khong khi
la 0,05 mdd hoac thép hon, hodc noi ma sy mit mat an
mon cua nam thir nhat 14 0,03 mm hodc thép hon.

~ 1,000
=
ks
E
g
=z
)
£ 0,100
=T SRR o P NI N WP
)
=
2
% 0,010 || OVungl
:é F| ©Vung 2
o0 AVung 3
£ XVung 4
3 OVing 5
0,001 XVung 6 T I
0.1 1 10 100

Khoang cach tir bo bién (km)

Hinh 2. Méi lién hé gitia khoang cach tir bo bién va lugng
muéi trong khong khi.

Hinh 2 thé hién mdi quan hé giita khoang cach tir bo
bién va lwong mudi trong khong khi. O mdi ving, luong
mudi trong khong khi giam khi khoang cach tir bo bién
tang. Xu huéng nay twong tu voi két qua cua thi nghiém
phoi mau ¢ Nhat Ban [10]. Cac tic gia da diéu chinh
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phti hop hdi quy tuyén tinh trén két qua nay va danh gia
khoang cach tur bo bién, noi ma lugng muoi trong khong
khi 12 0,05 mdd hodc thap hon & mdi ving.

1) Vung 1: > 0,5 km (tir hai vi tri thi nghiém phoi mau
6 Phu Hai va Ca Ty)

2) Vung 2: > 0,9 km

3) Vung 3: > 4,9 km

4) Vung 4: > 11,7 km

5) Vung 5: > 17,5 km

6) Vung 6: > 1,0 km (tir hai vi tri thi nghiém phoi mau
& Ha Thanh va Dan Xay)

0,100

0,010

[([OVung 1
< Vung 2
[|AVung 3
[ [X Vung 4
F{OVung 5
XVung 6

0,1 1 10 100
Khoang cach tir bo bién (km)

Tén that do &n mon (mm)

Hinh 3. Mai lién hé giiia khoang cach tir bo bién va tdn
that do an mon clia nam thi nhat.

Hinh 3 thé hién mdi quan hé giita khoang cach tir bo
bién va sy ton that do an mon cua nam thtt nhat. O mdi
ving, sy ton that do n mon clia nam thir nhat giam khi
khoang cach tir bd bién ting. Xu hudng nay tuong ty véi
két qua cua thi nghiém phoi mau & Nhat Ban [11]. Tir két
qué ndy, cac tac gia da didu chinh pht hop hdi quy tuyén
tinh va danh gia khoang cach tir bo bién, noi ma sy ton
that do an mon ciia nam thir nhat 1a 0,03 mm hodc thap
hon trong mdi ving.

1) Ving 1: > 0,1 km (tir hai vi tri thi nghiém phoi mau &
Phu Hai va Ca Ty)

2) Vung 2: > 1,5 km

3) Vung 3: > 3,4 km

4) Vung 4: > 2,6 km

5) Vung 5: > 3,1 km

6) Viing 6: > 1,2 km (tir hai vi tri thi nghiém phoi mau &
An Nghia va Ky Ha)
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Duya vao cac két qua trén, khoang cach tir bo bién ma
thép chiu thoi tiét ¢ thé duoc sir dung & Viét Nam di dugce
nhom nghién ciru lam 3. Cac két qua duoc thé hién trong
bang 2.

Trude hét, chung t6i da tap trung vao viéc phan tich
lvong mudi trong khong khi thu duoc theo két qua thi
nghiém phu thudc vao khoang cach 16n hon tir bo bién,
khoang cach tir by bién ¢ thé ap dung cho thép chiu thoi
tiét duoc quyét dinh theo hudng an toan hon so véi két qua
thi nghiém. Céac vung 1, 2, 3, 4, 5 va 6 dugc xem xét la co
thé ap dung 1,0 km, 2,0 km, 10,0 km, 20 km, 25 km hoic
xa hon tir bo bién.

Bang 2. Khoang céch tir bt bién ma thép chiu thai tiét cé
thé dugc ap dung 6 Viét Nam.

Mhodng chch Hr b bidn, Khvoirg alich tr b Khoding cich tir b biin
nel mi kigng mul bign, nol mitSnthdtdo e udc higng o thil s
o Mg Ehi B & iTdn Chanem thid g thep A thiE WL ma
G.0F mdd rht i 0,08 mm Ihing cfin scin

Ving 1 0,5km” 0,1 km”" 21,0 km

Wing 2 0,9 km 1.5 km 22,0 km

Ving 3 4,9km 3,4 km 210,0 km

Ving 4 11,7 km 2,6 km 220,0 km

Vng 5 17,5 km 3,1 km 225,0 km

Vang & 1,0 km'® 1.2km™ 22,0 km

*1: Bugcnit ra tif cdu Phi Haiva cdu G Ty
*2: Bugcnit ra tif cu Ha Thanh va ciu Din Xay
*3: Bugcrit ra tif cdu An Mghla va ciu KirHa

Su phu thugc vao thoi gian cia dn mon

Su phu thudc vao thoi gian cua méat mat do an mon
d6i véi thép chiu thoi tiét duge tinh theo phuong trinh
sau [11]: y = Ax®, trong d6, y 1a sy mat mat an mon, x 1a
khoang thoi gian thir nghiém, A va B 1a cac hé $6. Do do,
céc tac gia ciing tinh toan cac két qua nay véiy = AxB. Cac
duong xép xi duoc thé hién trén hinh 4.

Tai vi tri thi nghiém phoi mau cua vung 1, ving 2 va
ving 3 (ngoai trir VO Hoi), mat mat in mon ting va toc do
an mon giam theo thoi gian. Nguoc lai, & V6 Hbi trong
vung 3, tc @6 an mon tang theo thoi gian.

0,25

Vo Hai

0,20

=
wn

Tén thit do &n mon (mm}

1] 2 4 & E
Thii gian ngodi teii (ndm

Hinh 4. Sy thay déi mat mat an mon theo thoi gian.
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V6 Hoéi 1a noi c6 d6 am tuong dbi cao hon va khoang
thoi gian 4m dai hon so véi cac ving khac. Do do, toc do
an mon c6 thé khong giam theo thoi gian. Trong cac ving
ma do Am tuong dbi vuot qua 85%, viéc st dung thép chiu
thoi tiét duoc danh gia 1a khé khan.

Diéu kién siv dung ciia thép chiu thoi tiét doi véi
lwong muoi trong khong khi va thoi gian am

Vé kha nang st dung cua thép chiu thoi tiét: Kha ning
nay duoc xem xét dua trén luong mudi trong khong khi va
thoi gian 4m, 1a nhiing thong s méi trudng duge cho 1a
anh huong dang ké dén sy ton that do dn mon.

Hinh 5 thé hién méi quan hé gitta luong mudi trong
khong khi, thoi gian am va kha ning ap dung cua thép chiu
th(n tiét. Vong tron thé hién diéu kién co thé sur dung, boi sy
t6n that do an mon cta nam thtr nhit 1 0,03 mm hodc thip
hon va téc d6 dn mon giam theo thodi gian sau thi nghiém
phoi miu trong mot vai ndm. X thé hién diéu kién khong
thé sur dung do su mAt mat an mon ctia nam thtr nhét nhidu
hon 0,03 mm hoic toc d6 an mon khong tang theo thoi gian
khi thir nghiém ngoai troi trong nhiéu nim dugc tién hanh.
Hinh 5 cho théy, thép chiu thoi tiét co thé duoc st dung ma
khong can son khi lvong mudi trong khong khi 13 0,05 mdd
hodc thap hon va thoi gian am 13 6.400 gio hodc thap hon
(46 am twong ddi 1a 85% hodc thip hon).
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= : i
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Hinh 5. Diéu kién c6 thé ap dung ctia thép chiu thoi tiét
déi véi lugng mudi trong khong khi va thoi gian am.

Viée do cac théng sb méi truong va cac thi nghiém
phoi mau di dugc thuc hién tai Viét Nam nham lam 3 cac
tidu chi sir dung ctia thép chiu thoi tiét & cac ving khac
nhau. Céc két qua c6 thé dugc tong hop nhu sau:

Tir lugng mudi trong khong khi va sy mat mat an mon
cua nam thir nhat, cac tac gia da udc doan khoang céch tur
bo bién, noi ma thép chiu thoi tiét c6 kha ning duoc s
dung ma khong can son. Khoang cach co thé ap dung tir

40



bo bién 1a 1,0 km trong ving 1; 2,0 km trong ving 2; 10
km trong vung 3; 20 km trong vung 4; 25 km trong vung 5
va 2,0 km trong vung 6.

Thép chiu thoi tiét co thé duoc st dung ma khong can
son khi luong mudi trong khong khi du6i 0,05 mdd va thoi
gian am dudi 6.400 gio (d6 am twong d6i dudi 85%).
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Anh hwong ciia cdc thong so cong nghé co ban trong dp tao hinh
chi tiét tir cap phoi dang tam sir dung chat l1ong ap suat cao

P4 Vin Vii*, Nguyén Pirc Minh, Tran Anh Quén, Pinh Viin Duy
Vién May va Dung cu Cong nghiép, B Cong thuwong

Ngay nhan bai 17/4/2017; ngay chuyén phan bién 20/4/2017; ngay nhan phéan bién 8/5/2017; ngay chip nhéan ding 15/5/2017

Tom tit:

Cong nghé dap tao hinh chi tiét tir ciip phdi dang tAm bing chét 16ng ap suét cao (dap thiy tinh cip phoi) 1a mét
huwéng nghién clru méi trong dip tao hinh thiy lwc. Cong nghé nay cho phép dip céc chi tiét réng c6 hinh dang
phitc tap chi sau mgt chu trinh tao hinh, giip ning cao niing suit so véi dap tim don (dwoc 2 chi tiét sau mot lin
dap véi cip phéi khong han), tao hinh dwge cac chi tiét rong da huwéng trong khong gian, tir cac vat liéu khé bién
dang... Do viy, né dugc ing dung rit hiéu qua dé tao hinh cic chi tiét cho cac nganh cong nghiép miii nhon nhu:

Otd, hang khong, hang tiéu dung...

Tir khéa: Cip phéi tém, dip bang chit léng, dap thiiy tinh chi tiét cau.

Chi s6 phén logi: 2.3

The effect of fundamental
technological parameters on the
hydroforming of sheet metal pairs

Van Vu Do’, Duc Minh Nguyen,
Anh Quan Tran, Van Duy Dinh

Industrial Machinery and Instruments Holding, Ministry of Industry and Trade
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Abstract:

Hydroforming of sheet metal pairs is a new trend in
forming hollow sophisticated parts via just one process
with a higher output (doubled for unweld pairs),
multi-directional parts, and/or parts from hard-to-
process metals. The above-mentioned technology is
supposed to dominate automobile, aerospace, and even
consuming goods industries in developed countries.
Initial achievements by Industrial Machineries and
Instruments Holding on this field of study are discussed
in this paper.

Keywords: Hydroforming, hydrostatic forming
spheral parts, sheet metal pairs.

Classification number: 2.3
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Noi dia hoa céac chi tiét trong cac linh vyc nhu cong
nghiép 6t6, xe may, hang tiéu ding. .. dang 1a vin dé datra
d6i v6i cac nha san xuét hién nay & Viét Nam. Cong nghé
ché tao céc chi tiét tir cap phoi dang tim sir dung chat long
ap sudt cao (Hydroformmg of Sheet metal Pairs - HSP) dé
ché tao mot sb chi tiét trong cac linh vye neu trén da Va
dang duoc nghién ctru - trién khai tai cac quc gia co nen
cong nghiép phat trién [1] Coéng nghé HSP str dung nguon
chat long ap suat cao cap vao gitra hai ph01 (cap phoi tim
ban dau), ap suét chét long s& tac dung dong thoi 1én hai
phoi 1am bién dang déo phoi theo bién dang cua 1ong cbi.
Chat 16ng 1a méi trudng truyén ap sut thiy tinh, dong vai
trd nhu chay (chiay mém) trong cong nghé dap vudt truyén
thong dé tao hinh chi tiét. Chat 1ong dugc st dung c6 thé
1a nudc, dau, emunxi. Su dung cong ngh¢ nay S0 v6i cong
nghé dap tao hinh truyén théng (chay clng - cbi cimg) co
nhu'ng uu diém 13 c¢6 kha niang ché tao duoc cac chi tiét
rong c6 hinh dang phirc tap, hai nira chi tiét c6 chiéu day
- vat liéu khac nhau...

feud| L4 :::..‘

1 S
pom 1 1 . pret a7
Hinh 1. So db cong nghé va mot so chi tiét dugc san xuat
bing cong nghé HSP.
42



Dé co thé timg budc lam chu cong nghé nay nham
nhanh chéng tmg dung vao san xuat trong nudc, can phai
c6 cac nghién ciru vé xay dung hé thong thiét bi, cac thong
s6 cong nghé anh hudng trong qua trinh HSP. Nhitng noi
dung nay da duogc céc nha khoa hoc tl‘mg budc thyc hién
thong qua cac dé tai nghién ctru cac cp [2-4]. Bai bao nay
trinh bay két qua nghlen cliru anh hudng cta thong sb cong
nghe chinh 1a: Ap suét long cbi (ap sudt tao hinh Py 4P
suat hiéu chinh p,.)» luc chan (Q ) dén chit luong tao hinh
(kha nang tao hinh, mirc d6 bién mong) va déc trung hinh
hoc ctia san pham (chiéu siu twong d6i I,{C); Nhoém nghién
ctru st dung phuong phap mo phong s6 dé xac dinh gidi
han tham sb thyc nghiém va phuong phap thuc nghiém
trén thiét bi do Vién May va Dung cu Cong nghlep (Vién
IMI) xay dung dé danh gia anh hudng cua cac yéu to cong
ngh¢ nay trong qua trinh tao hinh.

Vat liéu thi nghiém: Thép tAm c6 mac DCO04, chiéu day
s =0,8 mm.

DPoi twong nghién ciru: Dap tao hinh chi tiét dang ciu.
Véi cac chi tiét co hinh dang phirc tap khi nghién ctru
thudng dua vé cac chi tiét doi xing nhu dang hinh try,
dang cau, hinh hop dé nghién ciru. Trong cong nghé dap
truyén thong, ché tao céc chi tiét dang cu (hodc con phan
than) tir phoi tim thudng gip kho khin, vi ban dau chay s&
tiép xtc v6i phoi tai mot diém 1a dinh cua chay lic d6 khe
ho giita chay va cdi s& bang ban kinh cua hinh cau, do d6
phﬁn vat liéu gitta dinh chay va cbi sé khong duoc chan,
dan dén san pham dé bi nhin, rich. Dang cﬁu 1a chi tiét
dién hinh, nghién ctru cong nghé su dung ngudn chét long
cao ap dé tao hinh chi tiét dang cau tir cip phoi tAim han
s€ thudn tién cho qua trinh nghién ctru, so sanh, nhan xét,
khdo sat, danh gia két qua, c6 thé ap dung cho cac dang chi
tiét twong tu khac.

[=1]

Hinh 2. Chi tiét thuc nghiém.

Mo phong sb bang phan mém Dynaform xac dinh mién
gia tri Iyc chan tao hinh thénh cong: Q, = (79,5+148) kN
tuong ung vdi cac gia tri ap suat hié{u c}linh p,.= (350+386)
bar. Day la cac gia tri lam can ctr dé tien hanh thyc nghiém
cac tham sd Q. vap,, dau vao:

TAP CHI

ﬂ-ouA. ll-uﬂ\/i& im 59(7) 7.2017
YVINVU NURE 'l(.:l 1 Yaulll

Khoa hoc Ky thuat va Céng nghé n—

e
Il =

Hinh 3. San pham mb phéng tai Q, = 190 kN, ap suat
hiéu chinh p, =133 bar.

Chiéu sau twong d6i khao sat tai tim chi tiét hinh cau:
H.=h/d=0,05;0,1;0,15; 0,2; 0,25; 0,3; 0,35; 0,4; 0,45;
0,5.

Hé thong thiét bi thwe nghiém: Xay dung hé thdng thyuc
nghiém nhdm muc dich 12 dé khao sat, x4c dinh anh huong
Cﬂ}a thél}g s6 cong nghf}: Luc chgn Q,, ép suat long cbi
den chiég sau tuong ’df)i H., mic d bien mong €. Cac
thanh phan cta hé thong thuc nghiém s€ dugc xay dung,
thiét ké, lya chon dya trén diéu kién vé thiét bi sin co tai
phong thi nghiém cuia Vién IMI va cac don vi phdi hop
trong nudc, khoang gia tri cac thong sé duoc xac dinh
thong qua mé phong sd, tinh toan 1y thuyét va kich thudc
hinh hoc cua chi tiét (chiéu sau tao hinh). Hinh 4 1a hé
thdng thuc nghiém duoc xay dung va két ndi hoan chinh.

Hinh 4. Hé théng thiét bi thuc nghiém.
Két qua nghién cuiu va ban luan

Anh hwéng ciia lwc chén 0 , trong qua trinh ddp tao
hinh

Dé danh gia anh hudng cua luc ghefm Q. dén qua trinh
tao hinh thi gia tri luc chin dugc diéu chinh bang phuong
phap thay doi ép suét trong xilanh chin (pXl h) Céc gia tri
luc chan ban dau dugc xac d1nh cdn ctr vao mién lyc chin
dugc xac dinh tir md phong sé va bang phuong phéap thir
sai. Tir két qua thuc nghlem bang phu:()'ng phép quy hoach
thuc nghiém cyc tiéu binh phuong sal s0, xay dung dugc
cac phuong trinh quan hé trong mién lyc chin tao hinh
thanh cong (Q 79 ,83+148,25 kN) dbi v6i qua trinh dép
tao hinh chi tlet cau:
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Phuong trinh quan h¢ gitra lyc chan Q , va ap suét hiéu
chinh p, :

=-0,00750 2 + 1,7192Q,, + 208,85 véi R*= 0,696 (1)

Phuong trinh quan h¢ gitra lyc chan Q_, va ap suat tao
hinh p, dat chiéu sau h.=25 mm:

p, =-0,01810 2+ 437130, +120,9 v6i R*=0,9265  (2)

Phuong trinh (2) ¢6 R2> 0,8 thé hién tuong quan chit,
con phuong trinh (1) ¢6 0,4 <R?< 0,8 la twong quan trung
binh. X4y dung dd thi biéu dién mbi quan h¢ gitra lyc chan
va ép suat long cdi dat chiéu sau h. =25 mm, 4p suét hiéu
chinh p, :
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Hinh 5. Mién lam viéc clia luc chin va ap suat tao hinh
trong HSP chi tiét cau tir phéi tam han.

Do thi cho théiy, c4c mién lam viéc trong qua trinh tao
hinh chi tiét cau tir cdp phodi tam han nhu sau:

Mién 10 ri: Tuong tng voi cac gia tri luc chin nho thi
¢bi bi 10 i, khong tao hinh du chiéu sau chi tiét, chi tiét
khong duoc dap tao hinh thanh cong. O giai doan ban dau
voi p,, nhé thi qué trinh tao hinh van dién ra, dén khi ap
luc long cbi 16n hon gi tri lyc chan thi hai nira cbi s& bi
déy tach nhau; qua trinh tao hinh s& két thuc khi lién két
han giira hai phoi bi pha huy, gy ra hién tugng ro ri, mét
ap; luc chan khong du dé lam kin khi 4p suét tao hinh ting,
do do p,, tai thoi diém ro ri khong di 16n dé 1am bién dang
déo phoi dat chiéu sau h.=25 mm. Diém dic biét 1a san
pham thyc nghiém hoan toan khong bi nhin phan vanh
khi lyc chan nho nhu trong cong nghé gia cong ap luc
(GCAL) truyén thong, diéu nay co thé giai thich la do co
ché 1am kin ctia mi han, khi hai phoi bi day tach roi nhau,
chét 16ng tao hinh ciing dong thoi tac dung 1én vanh chan,
¢6 tac dung nhu 1a lyc chan chéng nhan, nhiém vu lam kin
1a do lién két han dam nhiém, do d6 vanh san phim khong
bi nhan khi luc chan nho.

Mién tao hinh: Céc gia tri ap suit va luc chan nim
trong mién nay thi chi ti€t dang trong qua trinh tao hinh,
chiéu sau do duogc tai tam chi tiét chua dat hc = 25 mm.

Mién hiéu chinh: Vi nhiing gia tri lyc chan nam trong
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mién nay (Q,, = 79,83+148,25 kN) khi ap sut long cdi
duoc bom vao, chi tiét dugc tao hinh du chiéu sau, tuy
nhién van cin phai tiép tuc tang ap suat dé phoi duoc ap
sat vao long c01 céc gia tri ap suat tuong ung v&i lue chan
nam trong mién nay dugc goi la gia tri ap suét hiéu chinh
Pe-

Mién pha hiy: V&i cac gia tri luc chin 16n, san phim
dap bi rach phan dinh, qua trinh tao hinh khong thanh
cong. Nguyén nhan la do lyc chan l6n lam tang ma sat,
gdy can trd qué trinh kéo kim loai phan vanh phdi vao
1ong cdi, khi ap suét tao hinh ting, phan dinh phdi dudi
tac dung ciia (g suat kéo theo hai hudng, phoi s& bi bién
mong manh liét va phd hiy khi chua dat chiéu sdu h.= 25
mm.

Két qua thyc nghiém vé anh hudng cua luc chan trong
qua trinh dap tao hinh chi tiét tir cap phoi tim bang chat
long 4p sudt cao da chi ra: Luc chin quyét dinh dén két
qua tao hinh, véi lyc chan nho ¢di bi 1o i, luc chan 16n
phoi s& bi rach phan dinh, do d6 can phai xac dinh luc
chan phu hop dé c6 duge két qua tao hinh dat chét luong.
Tt phuong trinh (1) va (2) s€ cho phép xac dinh cac gia tri
4p suat tao hinh can thiét dé dat chidu sdu twong déi he =
0,5 va gia tri ap suét hiéu chinh dap chi tiét dat chat luong
trong mién Iyc chin tao hinh thanh cong.

Quan hé d ap sudt tgo hinh p . valwe chan Q  voi chiéu
sdu twong doi H,.

M&i quan hé giita cac thong s6 nay trong qué trinh tao
hinh dugc xac dinh sé giup cac nha thiét ké co co so lua
chon cac thong s va hinh dang hinh hoc hop 1y trong qua
trinh thiét ké san phidm va khuén mau. Tir két qua thuc
nghiém qua trinh tao hinh, dugc ghi nhan boi phﬁn mém
DASYLab, két hop véi cac cong cu khao sat cua phan
mém, di xac dinh dugc mién gia tri cua ap suit tao hinh
va lyc chin tuong tng v6i mdi gia trj cua chiéu sdu H.

Ching t6i da tién hanh xdy dung do thi quan h¢ giira
ap sudt long cbi p p HONg ung voi cac gia tri luc chan Q
- chiéu sau tuong dbi H,. trong khoang luc chan tao hmh

thanh cong Q , = 79,83+ 148,25 kN (hinh 6).
3 —_———
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Tir két qua khao sat va do thi hinh 6 cho thay:

Vi ciing mot gia tri chiéu sau tuong dbi H, néu lyc
chan ,ting Q,= 7‘9,83+,133,05 kN (p,, = 21+35 bar) thi
ap suat tao hinh can thiét sé phai tang twong ung. Nguyén
nhan 1a do lyc chan ting dong nghia véi tro luc kéo phdi
vao long cdi ting, do d6 ap suat tao hinh can thiét s& phai
tang 1én dé dam bao kha ning bién dang cua phoi dat chiéu
sdu twong d6i H.

Trong khodng luc chan l6n Q_ = 140,65+148,25 kN
(pchh = 37+39 bar) ap suit tao h1nh tang tuong ung voi
moi gia trj chidu sau twong dbi cb dinh trong khoang H_.
—‘0,1 +0.4, tu glg tri H.= 0,45+0,5 thi ap §uat tao hinh bat
dau giam, co6 diéu nay la vi ¢ giai doan dau, lyc chan 16n
nén phoi kho kéo vao long cbi khi ap sudt chit 1ong ting
dan d&én muc do bién mong ting, & giai doan chiéu sau
tuong déri H‘C lon :[hi Ph(”)i da bi bién mong manh liét, do
do6 ap suat can thiét dé tao hinh trong giai doan nay s€ co
xu hudng giam.

Str dung phuong phap quy hoach cyc tiéu binh phuong
sai sO, chung t6i da xay dung dwoc phuong trinh quan hé
giita 4p suat tao hinh p,» 40 sau tuong d6i H,. trong mién
gia tri lyc chdn Q_ = 79,83+148,25 kN.

Phuong trinh quan hé:

-0, = 7983 kN: H,=IE-06p, 2+ 0,0012p,, + 0,0374 véi R* = 0,9964 3)
-0, =8743kN: H_= IE-06p,,, > + 0,002 p, .+ 0,028] voi R* = 0,9975 @)
-0, = 95,03 kN: H_= 2E-06p, * + 0,001 p, .+ 0,0267 véi R? = 0,998 )
-Q,, = 102,64 kN: H_= 2E-06p, * + 0,001 p, + 0,0298 véi R? = 0,998 ©)
-0, = 11024 kN: H_ = 2E-06p, 2 + 0,001 p, , + 0,0316 véi R = 0,9975 )
-0, = 117,84 kN: H_=2E-06p, * + 0,001 p,. +0,0292 véi R? = 0,998 @®)
-0, = 12544 kN: H_= 3E-06p, > + 0,0006 p, . + 0,04 v6i R* = 0,9959 ©)
-0, = 133,05 kN: H_= 2E-06 p, > + 0,0007 p, . + 0,0311 véi R = 0,9866 (10)
-Q, = 140,65 kN: H_= 3E-06 p, > + 0,0005 p,  + 0,0416 véi R* = 0,9766 (11
-Q,, = 148,25 kN: H, = 3E-06 p, 7 + 0,003 p,., + 0,0474 v6i R* = 0,9545 (12)

Céc phuong trinh trén déu c6 hé sé twong quan R? >
0,8, vi vay day la quan hé c6 moi twong quan chat.

Két luan: Cac phuong trinh (3+12) biéu dién mdi quan
hé gitra 4p sudt tao hinh va chiéu sau twong dbi He trong
mién lyc chan tao hinh thanh cong, tir phuong trinh cho
phép xéac dinh duoc ap suét tao hinh twong tmg véi chidu
sdu twong doi can thiét.

Anh hu"q'ng cia Q. vap, dén micc dp bien mong &
cua san pham dap

Mt do bién mong cua san phém dap duoc ché tao
bang GCAL la rit quan trong dbi voi cac nha k¥ thuat.
Mtrc do bién mong (bién mdng - bién day) anh hudng 16n
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dén do bén trong trang thai lam viéc cua chi tiét (vi du: Chi
tiét gia’t d& dong co, gia treo tam giac cua xe 6t0...). Ching
t61 tién hanh nghién ctru anh hucmg cua lyc chin Q , va ap
sut hiéu chinh p, trong g dén mirc d6 bién mong ciing
nhu xac dinh phan b cua chung trén san pham dap chi tlet
cau tir cap phoi tAm han bang cong nghé HSP trong mién
tao hinh thanh cong Q =

79,83+148,25 kN.

-

[
i
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N
Hinh 7. Vi tri do mau.

Vi chi tiét 1a dang hinh cau, dbi xtg qua tdm nén chi
tién hanh khao sat trén 1/4 chi tiét thuc nghiém, cac vi tri
do duoc biéu dién trén hinh 7. Miu thi nghiém duoc cat
trén may cat day CNC, sau d6 dugc xir Iy bé mit cit bang
phuong phép mai dé dam bao phan quang khi do trén may,
sau d6 tién hanh do trén may do FM7000 cta hing Future
Tech (hinh 8).

T5T.1 um
F13.0 pa
5375 um

Hinh 8. Mau do 45 tai Q, = 95,03 kN va mau 101 tai
Q.= 148,25 kN.

Tir s6 lidu do [4], nhom nghién ciru tién hanh xdy dung
d thi phan b bién moéng tai cac diém do (hinh 9) va d6
thi murc do bién mong tai cac vi tri do khi thay ddi luc chan
(hinh 10).

0 - Lirc: chidn TE.83 kN

sfien e chan 87,43 kN
Lurc chan 85,03 kN
Lurc chan 102,64 kN
—m—Lwc chan 110,24 kN
=g Lurc chan 117,84 kN
g Lurc chan 125,44 kN
e Lipc chan 132,05 kN
e Lupic chan 140,65 kN
smfpemLrc chan 148,25 kN

Mired§ bién mbng %)
=
5 o
"
m
%
\

Wi tri cac diem do i

Hinh 9. Phan bd mic do bién méng theo cac diém do khi
Q,, thay dai.
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D6 thi hinh 9 di chi ra phan bd bién mong trén thanh
chi tiét dap, voi mdi gia tri luc chin, chi tiét dap bi bién
mong nhiéu nhét tai phan dinh (diém do 1) va chiéu day
tang dan dén phan vanh chi tiét (diém 5).

Tai dinh chi tiét (diém 1), bién mong I6n nhat €, =
-45,6% tai gia tri lyc chan Q , = 148,25 kN tuong ung P
= 372,33 bar, bién méng nho nhat € ommin = ~21,5% tai gia
tri lyc chan Q_, = 79,83 kN tuong u'ng ph = 356,37 bar,
bién mong la do thanh phan g suat kéo huéng truc o,
khi 4p sudt long cdi ting 1én gdy ra. Két qua trén cho thay,
str dung luc chin hop 1y khong nhing gidm bién mong ma
con ¢ thé giam duogc nang Iwgng ti€u hao cta thiét bi tao
luc chan (may dap), nang cao tudi tho 1ong khudn. Chi tiét
bi bién day tai diém 5, bién day 16n nhat tai diém nay la
€. i — 852% Umg voi lyc chan Q= 79,83 kN tuong tng
p,.= 356,37 bar va bién day nho nhat lag,, . =3,7% tai
Q,, = 148,25 kN tuong tmg p, = 372,33 bar. Co diéu nay
la do khi 4p sudt tao hinh tang, phoi bi kéo vao long 01,
trén phan vanh chiu tmg suat nén theo phuong tiép tuyén
o, gdy ra hién tuong bién day va bién day gidm déan khi
lyc chén tang.

o —:
w 575 85 5 155 Hem do 1
o —m—idm do 2
3 E Biém do 3
E-Bﬂ- =Bl do 4
R B 30 5
-45
50

Lurc chin (kM)

Hinh 10. D6 thij biéu dién mic do bién méng tai cac diém
do khi lyc chan thay déi.

D6 thi hinh 10 cho thiy dnh hudng ctia luc chin dén
muc d6 bién mong: Luc chan ting s€ lam tang muc do
bién mong trén than chi tiét va lam giam bién day phan
vanh, do d6 c6 thé sir dung luc chan trong dap tao hinh chi
tiét tir cap phoi tim han dé didu khién muc d bién mong
(dong chay kim loai vao cbi) trén than chi tiét dap.

Su dung phuong phap quy hoach cuc tiéu binh phu(yng
sai s6, xdy dung dwoc phuong trinh biéu dién mbi quan
h¢ gitra Q_ voi S(%) twong ng v6i moi p,. tal cac vi
tri do [4] trong mién luc chin tao hinh thanh cong Q,=
79,83+148,25 kN:

-€,=-0,00020,,>— 0,3324Q, + 8,0165 véi R’ = 0,9869 (13)
-€,=-0,0020,,% + 028160, — 10,832 véi R* = 0,9873 (14)
-€,=-0,00270Q,,% + 0,4614Q,, — 26,066 véi R* = 0,8988 (15)
-€,=-0,00080,,>— 0,01160,, — 13,05 véi R* = 0,978 (16)
-€,=-0,0006 0., + 0,0628 O, + 6,7487 véi R* = 0,9989 17)
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Céc phuong trinh trén déu c6 hé sé twong quan R? >
0,8, vi vay day la quan hé co mbi tuong quan chat.

Nhu vay, chi tiét cau duoc dap tao hinh tir cap phoi han
bang cong nghé HSP bi bién mong nhiéu nhat & phan dinh
va bién day phan vanh, khac véoi dap vudt truyén thong
1a bién mong 16n nhét & phan than. Cac phuong trinh tir
(13) dén (17) cho phép xac dinh gia tri mirc d6 bién mong
tai cac vi tri twong tng trong mién luc chin dép tao hinh
thanh cong.

£ a
Ket luan

Bang phuong phap mé phong sé dé xac dinh gia tri
khao sat ban du va bang thuc nghiém, nhom nghién ciru
d3 xac dinh duoc anh hudng cua cac thong sb cong nghé
quan trong 1a lic chin va ap sut long cdi trong qua trinh
tao hinh. Thyc nghiém cho théy, luc chan quyét dinh dén
kha nang tao hinh (thanh cong hoac khong), luc chan va
ap suat hiéu chinh anh huéng dén chét luong tao hinh
(chidu sau twong dbi, mirc do bién mong). Chi tiét cau
dugc tao hinh bang cong nghé HSP so v6i cong nghé dap
vudt truyén thong cho thdy nhitng vu diém ndi bat 1a san
pham dap khong bi nhan trén phan than va vanh, khong
can ché tao chay, ché tao duogc chi tiét hoan chinh sau mot
chu trinh tao hinh, chat lugng bé mat t6t hon. Tir két qua
nghién ctru thu dugc gitp cac nha ky thuat nam bat dugc
cac quy luat tdc dong, x4c dinh dugc anh huong cua cac
thong s6 cong nghé chinh trong qué trinh tao hinh theo
cong nghé HSP, lya chon bo thong sb cong nghé hop 1y,
tao diéu kién dua ra cac quyét dinh nhanh chéng va chinh
xac khi tinh toan, thiét ké dé co thé ung dung cong nghé
nay trong thuc tién ché tao ra cac san phdm dat yéu cau
ky thuat, giam thoi gian va chi phi chuén bi san xuit va
san xuat.
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Nghién ctru tinh toan lwe cén tac dong Ién tao cap khi ludn cap
vao ong gen trong thi cong dam cau bé tong cot thép du ung luc
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Tom tit:

Bai bdo trinh bay phuong phap tinh toan lu’c can giira tao cap dw ung luc véi thanh 6 ong gen va gura cac tao cap
trong cung mgt bé cap Kkhi ludn tao cap vao ong gen. Két qua nghién ctu la co sé cho cong tac thiét ké ciing nhw
viéc lra chon may ludn cap phuc vu thi cong dim ciu bé tong du wng luc.

Tir khod: Mdy luon cdp duw iing lyc, tao cdp dw irng luc.
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Research on calculating the drag
impact on prestressing steel strand
when pushing strands into the duct

in the construction of girders
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Abstract:

This article presents the method of calculating the
resistance between the prestressing steel strand and
the duct wall, and between the strands of the same
cable bundle when threading the cable into the duct.
Research result is the basis for the design as well as
the selection of strand pushing machines for the
construction of prestressed concrete girders.

Keywords: Prestressing steel strand, strand pushing
machine.
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Két cau bé tong dy tng lyc (DUL) hién dang duoc ap
dung rong réi trong cac cong trinh x4y dung ha ting giao
thong, thuy loi, cong nghiép... Pac biét, trong cac cong
trinh cau bé tong ngay nay hau nhu déu str dung dam dang
két cdu bé tong DUL kéo cing sau.

Trong quy trinh thi cdng cdu kién bé tong cdt thép DUL
n6i chung va cac dam cau bé tong cét thép DUL kéo cang
sau noi riéng c6 cong doan khong thé thiéu 1a ludn cac tao
cap DUL (thép DUL) vao trong long cac éng gen da dat
san bén trong cdu kién [1]. Pay la mot trong nhirng cong
doan mét nhiéu thoi gian va cong strc, dac biét ddi véi cac
dam hop lién tuc vuot khéu do 16n thi cong theo cong nghé
hién dai nhu dtc hing, lip hing hoic day vang c6 nhiéu
tao cap trong mot bé vai chidu dai 16n (tir 70 toi 150 m véi
cau duc hang, 16n hon 200 m vé6i cau day vang) thi viéc
ludn bang tay 1a khong thé, khi d6 cong doan ludn tao cap
DUL phai dugc thuc hién bang cac thiét bi chuyén dung.

Dé lua chon dugc loai thiét bi ludn tao cap phu hop
cling nhu [am co sé cho viéce thiét ké may ludn cap, mot
trong nhimg thong s6 quan trong can phai nghién ciru tinh
toan la lyc cdn ma sat tac dong 1én tao cap khi ludn vao
trong ong gen, tir d6 tinh toan duoc lyc day can thiét cia
may.

Céc tao cap DU'L (Strand) can phai dugc ludn vao trong
dng gen bang tole song ma kém (Corrugated Metal Duct)
hodc polyethylene (Corrugated Plastic Duct) dat san bén
trong dam cau bé tong DUL. Tuy vao timg loai dAm cdu ma

a1
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mdi 6ng gen c6 chira cac bo cap gom 1 tao cap DUL hodc
2,4,7,12,19,22 dén 31 tao cap..., tham chi téi 49 tao cép.
Trong qua trinh ddy tao cap vao trong dng gen, luc diy cia
may truyén 1én tao cap DUL phai thing duoc luc can ma
sat giita tao cap voi thanh dng gen va lyc can ma sat giita
cac tao cap trong cung mot bo cap véi nhau.

Luc ma sat nay thuong dugc phan biét do ba nhom
nguyén nhan: Do sy chuyén huéng qui dao cap theo chu
dinh cta nguoi thiét ké dam cau va sy thay ddi goc khong
mong mudn cia cap doc theo chiéu dai; do trong luong
ban than cap; do cac nguyén nhan ngau nhién khac nhu ma
sat do cac tao cap trong cung mot ong gen bi X04n van vao
nhau, do dau tao cap dang ludn gap phai vat can lot vao
trong dng gen...

bé tinh toan cac thanh phan lyc can trén, qua nghién
clru cc tai liéu ciia nude ngoai [2-5], nhdm nghién ctru dua
ra cac mo hinh va cach tinh nhu sau:

Xét lwe ma sdt do sw chuyén hwong quy dao va sw thay
doi géc ciia tao cdp

Tuong ting hai thanh phan lyc mat ma sat do sy chuyén
hudng quy dao cép theo chil dinh ctia nguoi thiét ké va do
su thay d6i goc khong mong mudn cua cap doc theo chiéu
dai thuong duoc goi la Iyc do “ma sat cong” (Curvature
Frictional) va luc do “ma sat lc” (Wobble Frictional).

/\\ P
> e.[u.-\< N
". ; P—dlunu
Tam pigc hye

Hinh 1. Luc do “ma sat cong”.

Khi may déy tao cap DUL voi luc dédy 1a P, ta xét néu
trén chi€u dai dx céap DUL do6i huéng mot goc 1a do thi sy
do61 hudng nay sé sinh ra mot luc vudng goc voi ti€p tuyén
cua cap 1a N duogc tinh nhu sau (hinh 1):

H=1'F_xin(%

Néu hé s0 ma sat gitra tao cap va ong gen la p thi lyc do
“ma sat cong” trén chiu dai dx sé la:

Py = pN = p_lf_si:(%]
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Do goc Iéch thuong nho nén sin (d—")

e C o4
37=5 - khi d6 luc

do “ma sat cong” trng vdi goc chuyén hudng do la:

dP, = p.Pda (1

Trie doc dy kidn

Tric doc thye 1é

e I e
-~ L~
i ek L . ""'\.I - 3 i
E‘“ diem tya cua "-.,V.-"' «v : sir thay doi gbe nghiéng dye
ang gen P ki

Hinh 2. Luc do “ma sat lic”.

Do 16n cua luc do “ma sat 13c” phu thudc vao do cung
cuia dng gen, duong kinh 6ng (6ng cz‘mg rong thi lyc ma sat
cang nho), khoang cach gifta cac diém gdi twa hodc treo cia
ong, kiéu cap, kiéu 6 ong va phuong phap thi cong. Luc do

“ma sat lac” trén chiéu dai dx cua cap 1a (hinh 2):

dP_ = k.Pdx 2

Do do tong lyc “ma sat cong” va “ma sat lac” trén chiéu
dai dx theo (1) va (2) la:

dP_ = p.Pda +k.Pdx 3)

Tong lyc ma sat do “ma sat cong” va “ma sat lac” trén
chiéu dai doan dam AB =L (m) la:

Pr = ¥
JE==n faar i fax @)
1;.qu [} [1]

Két qua ciia viéc giai phuong trinh (4) ta duoc:
P =P[l-ekekD] ©)

Trong d6: P 14 lyc ddy ctia may truyén 1én tao cap DU'L;
P la tong lyc ma sat tir “ma sat cong” va “ma sat lic”
trong tao cap DUL gitta hai dau dim cau; L 13 chiéu dai tao
cap ludn trong 6ng gen giita hai dau dam (m); p 1a hé s6
ma sat giita tao cap voi dng gen; o 1a tong goc thay ddi goc
nghiéng cua tao cap giita hai dau dam cau (rad); k 1a hé s6
“ma sat lac” trén don vi chidu dai tao cap DUL (m™).

Hé sb ma sat u phu thudce vao cac dac trung bé mat cua
cap DUL va dng gen, gia tri cia p c6 thé thay ddi tir 0,05
dén 0,50. Gia tri cia dai hrong nay dugc cung cap trong cac
t1eu chuén thiét ké. Hé s “ma sat lac” k phu thudc vao hé
s6 ma sat va do cimg ctia 6ng va c6 thé thay dbi tir 0,003/m
dén 0,0066/m. Hé sb ma sat tang khi ban kinh cong giam,
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khi lyc kéo tang va c6 sy ri bé mat. Cacbang 1,2, 3 lan luot
cung cip cac gia tri hé s6 ma sat dugc khuyén nghi trong
cac tiéu chuan ACI, CEB-FIP va 22 TCN 272:05.

Bang 1. Pham vi clia hé s6 ma sat dugc ACI khuyén nghi.

Dang cap DUL Hé s n (t;lfosfn:’:t)
Cap soi don 0,15-0,25 0,0033-0,0049
Tao cap 7 soi 0,15-0,25 0,0016-0,0066
Thanh cuong do cao 0,08-0,30 0,0003-0,0020
Cap nim trong éng gen kim loai - tao 7 s¢i 0,15-0,25 0,00066
Cap boc md, khong dinh bam - tao 7 soi 0,05-0,15 0,0010-0,0066
Cap boc matit - sgi va tao 7 sgi 0,05-0,15 0,0033-0,0066

Bang 2. Cac gia tri h¢ s6 ma sat dai dién do CEB-FIP
khuyén nghi cho cap DUL c6 ban kinh cong 16n hon 6 m.

Dang ciap DUL Hésbp ¢ tll;lfosillgt)
Cép nam trong éng gen (cap 0 vo boc) 0,50 0,0050
Cép nam trong cac bng boc bang kim loai 0,20 0,0020
Cac soi kéo ngudi 0,20 0,0020
Tao cap (thuong gdm 7 soi xoén bén vio nhau) 0,25 0,0025
Céc soi tron tron, cac soi co g0 0,30 0,0030

Bang 3. Cac gia tri hé so ma sat do 22 TCN 272:05 khuyén
nghi.

Dang cip Loai 6ng gen Hé sb Hg 56 k
DUL along g csop (theo mét)
Qng thép ma cimg hay ntra 0.15-0.25 6.6x107
cling
. Vit liéu polyethylene 0,23 6,6x107
Soi hay tao
Ca'c 0f1g chuyer/l hlrmng I‘Jflng 025 6.6x107
thép ctiimg cho bo thép ngoai
Thanh )
cudng do Ong thép ma 0,30 6,6x107

cao

Xét lwc ma sadt do trong lwong bdn thdn cua tao cdp

Céc 6ng gen chira tao cap trong dam cau bé tong DUL
thuong c6 hinh dang vong xuodng (trac doc cap thudong
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duoc bd tri theo dang parabol dua trén biéu d6 m6 men
uon) dé sau khi kéo cing cac bé cap DUL thi dam ¢6 xu
hudng vong 18n tao ra do vong theo yéu ciu.

Hinh 3. B§ tri ong gen trong dam (trén) va mé hinh tinh
lyc can ma sat khi ludn cap.

Do vong ctia dng gen tuy thudc vao timg loai dam, kich
thudc dam (chiéu cao, chiéu dai nhip), tai trong va vi tri
ting bo cap trén dam. Viée ludn cic tao cap ndy vao trong
dng gen cang gip bét loi khi d vong cua éng gen cang 16n,
lac nay goc nghiéng ca tao cap so véi phuong nim ngang
cang lon.

Ta xét mot tao cap DUL duoc may diy vao trong dng
gen v6i goc nghiéng a so voi phuong ngang, luc dy cua
maéy truyén lén tao cap 1a P,

Tai dau tao cap khi d6 lyc day duoc phan thanh 2 thanh
phan (hinh 3):

+ Thanh phén nam ngang P, c6 tac dung déy tao cap vao
trong éng gen.

+ Thanh phén thing dimng P co tic dung lam gia tang
ap luc ciia tao cap lén thanh dng gen. P, cung voi trong
lwong G clia tao cap tao ra lyc ma sat gitra tao cap vé6i dng
gen.

Ta c6: P, =P.cosa, P = P.sina

Khi d6 lyc ma sat giita tao cap va dng gen trong truong
hop nay la:

F = (G+P).n=(G+ Psina). p (6)

Trong do:

+ G - Trong lugng mot tao cap ludn trong 6ng gen (kg):

G=Ly (7)

V6i L 1a chiéu dai tao cap ludn trong dng gen (m); y 1a
trong luong mot mét chidu dai tao cap (kg/m).
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+ 1 - Hé s6 ma sat giira tao cap véi dng gen.
+ o - Goc nghiéng cua tao cap day so v6i phuong ngang.
Xét lwc ma sdt do nguyén nhin ngdu nhién khdc

Khi thi céng ddy nhiéu tao cap vao trong mot ong
gen (b6 nhiéu tao cap) c6 thé gap truong hop ngiu nhién
khong mong mudén nhu tao cap dang ddy bi vin xoan véi
cac tao cap da dugc ludn vao tir trude (diéu nay rat d& gap
khi ludn nhing tao cap cudi cia bo c6 nhiéu tao cap), dau
tao cap dang ddy gap phai vat can lot vao dng gen trong
qué trinh d6 bé tong hodc mép dng gen bi quan 1én trong
long ong... Khi do luc ddy tao cép phai di 16n dé ngoai
viéc khic phuc luc ma sat con phai day tao cap vuot duoc
cac chudng ngai ngau nhién khong mong mudn gip phai
nhu da néu.

Gia tri lyc ma sat gifra tao cap voi 6ng gen 1a téng luc
ma sat do “ma sat cong” va “ma sat lac” . tinh theo biéu
thtrc (5) va lyc ma sat giira tao cap va ong gen do trong
luong tao cap F__tinh theo (6). Nhung viéc xac dinh chmh
xac luc can thiét dé day tao cap vuot cac chuong ngai ngau
nhién khéng mong mudn bang tinh toan 1a rat khé. Vi vay
qua nghién ctru tham khao cac tai li¢u va thiét bi hién co
trén thé gidi ciing nhu kinh nghiém thi cong tai Viét Nam
thi nhén théy viéc lua chon luc déy cap thiét ké cho may
dugc tinh theo gié tri lyc ma sat giira tao cap voi dng gen
sau d6 ting thém 20 dén 30%.

Luyc ddy ciia may tinh theo gia tri luc ma sat gitta tao
cap voi ong gen la:

P=@ +F ®)
Thay (5) va (6) vao (8) ta duoc:
P=PJ[1 - e+ ]+ (G + Psina). pu
G
P —Fﬁm_"—. )

Trong d6: P 1a lyc day cua may truyen 1én tao cap
DUL; L la chiéu dai tao cap cap ludn trong dng gen (gitra
ha1 dau dim) [m]; G 1a trong lrong mot tao cap luon trong
ong gen (kg); p 1a hé s6 ma sat glua tao cap voi 6ng gen
(tham khao bang 1,2 va 3); k 1a hé s6 “ma sat lac” trén don
vi chiéu dai tao cap DU'L (tham khao bang 1, 2 va 3); a. 1a
gdc nghiéng cua tao cap day so voi phuong ngang.

Qua khao sat cac dim cau bé tong DUL d4, dang va sép
thi cong ta c6 cac thong sé dau vao cho viée tinh toan nhu
sau:

- Puong kinh tao cap 16n nhat: d = 15,2 mm (theo tiéu
chudn ASTM A416) loai khong vo boc c6y=1,102 kg/m.

- Chiéu dai t6i da tao cap ludn trong 6ng gen: L = 200
m (doi voi cac bod cap co chiéu dai 16n hon 200 m thi tién
hanh luon tir hai dau vao).
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- Hé s6 ma sat giira tao cap v&i 6ng gen trong dam
cau thuong st dung dng gen bang tole song ma kém hodc
polyethylene (u=0,25).

- Hé s6 “ma sat lac” trén don vi chidu dai tao cap DUL
vo6i tao cap 7 soi (k= 0,0066/m).

- Goc nghiéng cua tao cap day so v6i phuong ngang:
Theo 22TCN 272:05 (Tiéu chuan thiét ké cau) [6] thi voi
cac dam cau bé tong DUL thuong ¢ a tir 0 dén 30° tuy
theo d6 vong cua ting bo cap, dé tinh toan ta lay a = 30°
=0,5236 rad.

Thay céc gia tri trén vao (7) va (9) ta tinh duoc:

P= 355,56 kG

Luc can thiét dé day tao cap vuot cac chudng ngai
ngau nhién khong mong muén ta lay bang 30% luc ma sat
nhu da tinh. Khi d6 luc day tao cap can thiét cia may la:

P, =13;P=46223 kG
~Can ctr vao gid trj lyc day can thiét nhu vira tinh, ta c6
thé lya chon dugc may Iudn cap phu hgp hodc lam co s&
cho viéc tinh toan thiét ké may méi.

Ve a
Ket luan

Viéc st dung thiét bi co gidi hoa, ty dong hoda phuc
vu cong tac thi cong dam cau bé tong DUL la xu hudng
hién nay trén thé gidi ciing nhu & Viét Nam. May ludn
cap 1a mot trong nhiing thiét bi rat hitu ich trong thi cong
dam cau bé tong DUL, gitp ting ning suat, dam bao chat
luong cong trinh va giam strc lao dong cua con nguodi. Mot
trong nhiing théng s quan trong dé lya chon dugc may
phu hop 1a tri s6 luc can tac dong 1én tao cap trong khi
ludn vao trong 6ng gen. Két qua ciia nghién ctru nay 1a co
$0 quan trong cho viéc tinh lyc déy can thiét cua may, tir
do gitp cho viéc thiét ké, Iya chon may phtt hop véi timg
diéu kién thi cong cu thé, nham mang lai hiéu qua kinh
té - k¥ thuat cao.
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Nghién ciru ma niken-volfram compozit
dinh hwong thay thé 16p ma crom ciung

Nguyén Vin Chién' Nguyén Van Ta*
'Khoa Cong nghé héa hoc, Truong Pai hoc Cong nghiép Ha Noi
2Vién Hoa hoc - Vat li¢u, Vién Khoa hoc va Cong ngh¢é Quan sw
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Tém tit:

Thoi gian gin day, 16p ma hop kim niken-vonfram (Ni-W) phat trién va c6 tiém niing thay thé cho 16p ma crom
cirng dé vng dung trong k¥ thut. Nghién ciru nay khio sat anh hwéng cia cac diéu kién, cong nghé ma dén tinh
chit co 1y, thanh phéin héa hoc ciia 16p ma Ni-W. Céc két qua phan tich SEM-EDS di chi ra, 16p ma Ni-W c6
thanh phin W tir 4,5 dén 14,2% va ham lwong W phu thudc vao mét do dong. Khi ham hrgng W trong hop kim
khoing 10,3-14,2%, do cirng hop kim dat 880 kG/mm? va c6 thé ing dung thay thé 16p ma crém cirng.

Tir khoa: Hop kim Ni-W, ma Ni-W, Ni-W compozit.
Chi s6 phén logi: 2.5

Study on nickel-tungsten composite
plating oriented to replace hard
chromium plating layers

Van Chien Nguyen' Van Tu Nguyen®

'Faculty of Chemical Technology, Hanoi University of Industry
’Institute of Chemistry - Materials, Institute of Military Science and Technology
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Abstract:

Nowadays, nickel-tungsten plating process has a high
potential of alternating the electroplating of hard
chromium in engineering applications. In this work,
mechanical properties and chemical composition of the
Ni-W coating have been investigated. The results show
that the electrodeposits have the W contents of 4.5, 8.6,
10.7, 14.2, and 10.3% at the current densities of 0.1,
0.2,0.3,0.5, and 1.0 A/dm?, respectively. Moreover, the
alloys with the W contents of 10.3-14.2% exhibit the
hardness about 880 kG/mm?.

Keywords: Ni-W alloy, Ni-W composite, Ni-W plating.
Classification number: 2.5
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Mé dau

L6p ma crdm c6 nhiéu wu diém vé tinh chéng dn mon,
chiu mai mon va ma sat. Lé6p ma crém cung co cAu tao
va t6 chirc khac v6i crém diic, c6 do cimg va chiu mai
mon rat cao, dung dé ma phuc hoi nhiing chi tiét bi mai
mon nhu xi lanh, pitténg, chi tiét may, khuén ép nhua. ..
[1, 2]. Cong nghé ma crom truyén thdng 1a tir dung dich
ma co6 axit cromic (Cr(VI)) va ion sunfat. Tuy nhién, do
viée str dung hoa chét trén co sé hop chat Cr(VI) gay doc
(tac nhén gdy ung thu) nén tai nhiéu nudc cong nghiép
phat trlen hién nay nguoi ta dua ra cic quy dinh han ché
hodc cdm sir dung hop chit Cr(VI) dé cromat héa cho 16p
ma kém, nhom hodc hgp kim, cling nhu dung dich ma
crom. Vi vay, viéc thay thé hodc st dung han ché hop chét
Cr(VI) trong cac dung dich ma crom hoac st dung cac 16p
ma co tinh chét thay thé 16p ma tir dung dich chtta Cr(VI),
hodc ma crom tir dung dich Cr(Ill) dang thu hat sy quan
tam cua cac nha nghién ctru trong nude va quéc té [3-10].
Nhing nghién ctru gan day chi ra cac 16p ma hop kim
niken-volfram, coban-volfram c6 cac tinh chét co 1y, hiéu
qué bao vé chéng an mon tuong duong 16p ma crom cling,
ddc biét dbi voi cac chi tiét 1am viée ¢ diéu kién chiu ma
sat va nhiét do cao [11-15]. DPbi véi ma hop kim Ni-W, cac
nghién ctru cho thdy dung dich amonicitrat [3] dé sir dung,
hiéu qua va c6 nhiéu dic tinh wu viét khac. Co ché tao
hop kim Ni-W compozit trong dung dich phirc chira mudi
citrat da dugc cac tac gia trude day nghién cuu [3, 8] va
gidi thich theo co ché sau:

Trong dung dich, cic anion WO, (volframat)
va CH,O? (citrat) tao thanh to hop phuc dang:
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s Khoa hoc Ky thuat va Céng nghé

H*+ WO,> + CH,O*— [(HWO,)(CH,O.)]* hoidc két
hop véi N12+ thanh [(Ni)(HWO,)(C,H,O,)]> va phan tmng

phong dién tir phirc nay, tao két tua dong thoi Ni-W.
[Ni(HWO,)(CHO ) + 8¢ + 3H0 = Ni+W+[CHOJ* + T0H (1)

6507
Ngoai ra, d6i voi Ni?*, c6 thé phong dién truc tiép tir
phuc Ni(C H,O,), tao két tua Ni kim loai.

[Ni[(C,H,0,)] +2¢ = 2Ni+ [C,H.O ] )

6 577
Do vy, thanh phan hop kim Ni-W, tinh chét 16p ma
s€ phu thudc rat 16n vao dién the xdy ra trén dién cuc, hay
tryc ti€p la mét do dong dién.

Trong bai bao nay, budc du chung t6i trinh bay cac
két qua nghién ctru dung dich ma hop kim Ni-W tir dung
dich mudi citrat, khao sat anh hudng ciia mat d6 dong dén
thanh phan hoa hoc va tinh chét co 1y, dinh hudng thay thé
16p ma crém cimg truyén thong.

Thuc nghiém
Héa chdt, thiét b

Céc hoa chit str dung bao gom: NiSO,.6H,0,Na,WO,,
Na,CH.O,,(NH,),SO,, HCI, NH OH (10a1 t1nh khlet phan
tich PA).

Céc thiét bi bao gdm: Dung cu thuy tinh, thiét bi gia
nhiét, chinh Iuu.

Dung dich ma hop kim Ni-W dugc Iya chon khao sat
¢6 thanh phan 1a: 60-80 g/1 NiSO,.6H,0 + 50 g/ Na,WO,
+ 60-80 g/l Na, CH,0, (natrl 01trat) + 60 g/l (NH, ) SO,
Chinh pH = 6 den 7 bang axit HCI loang, chay dién &
mat do dong catot 0,01-0,05 A/dm?, thoi gian 90-120 phat,
nhiét d6 65°C.

Chudn bi mdau do va ché dp ma

Dbi voi mau do anh SEM, phan tich EDS, XRD dugc
ma trén vat liéu dong do c6 dién tich kha kién 2 cm?, thoi
gian ma 30 phut, ¢ cac ché do mat dd dong khac nhau.

Pdi véi mau do do cirng, d0 mai mon dugc ma trén
mau chuan lam bang vat liéu thép 9XC, tong hai mat ma
(3163,55 mm?), dugc ma trong thoi gian 90 va 60 phat,
tuong ung 6 mat do dong 0,1 A/dm? va 0,3 A/dm?. Riéng
mau ma crom cimg dwoc ma trong dung dich va ché do
nhu sau: CrO, 250 g/1, H,SO, 2,5 g/I, Cr* khoang 3-5 g/l
nhiét d6 55°C, mat d6 dong 30 A/dm?, thoi gian 30 phat,
chi tiét mau chuin tuong tu mau ma hop kim Ni-W.

~ Cac méu trude khi ma duge danh bong qua gidy giap
s0 min, ching loai 400, 600, 1500 va 2000 (Nhat Ban).
Phuwong phap nghién ciru
Céc phuong phdp phan tich hoa 1y hién dai dugc su

TAP CHI

E‘ILIOA HOC

tonG HGHEV i

m 59(7) 7.2017
1Al

dung d phan tich danh gid chat luong 16p ma Ni-W
compozit. Duéi day gioi thi¢u so luge cac phuong phap
do va thiét bi do sir dung danh gia, phén tich chit lugng
16p ma.

Chup anh kinh hién vi dién tor quét (SEM), két hop
phan tich phé tan xa ning luong tia X (EDS) duoc phan
tich trén thiét bi JSM 6610 LA-Jeol (Nhat Ban) tai Vién
Hoa hoc - Vit liéu. Cac mau xac dinh thanh phan bang
phuong phap EDS déu dugc phan tich ¢ 3 viing khac nhau
trén bé mit, thanh phan ctia mau 13 gia tri trung binh cta
3 sb liéu do.

Mau phan tich Ronghen (RXD) dugc do trén thiét bi
X’Pert Pro tai Vién Hoa hoc -Vt liéu, Vién Khoa hoc va
Cong nghé Quaén su.

Miu do chiu mai mon, do theo tiéu chuin
ASTM-G77:2010, do kha nang chiu mai mon trugt cua
vat liéu str dung mau xoay tron.

Chét 1a thép 9XC duoc nung ¢ nhiét d6 (870+5°C), sau
do6 toi trong dau dat do cimg 62-64 HRC va ram thip ¢
nhiét do 170+5°C dat d6 cung 61-63 HRC. Dia lam bﬁng
thép 9XC.

a7

4

g5

& It 5"

Frad

Cuong d6 mon cua vat liéu dugc tinh theo cong thirc:

%

g0

Q‘-\
1%

Hinh 1. Chét va dia do d¢ mai mon.

Cudng d6 mon = NV—S

Véi: V 1a thé tich mai mon (V = %)
trong d6 M 1a khéi lwgng mau trude khi thir (g); m 14 khoi
lugng mau sau khi thir (g); v 1a ty trong mau thir (g/cm®);

N: Tai trong (N);
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S: Quang dudng trugt (S =n x 2 x © x R (mm)), trong
d6 n 1a tong s6 vong quay (1an); R 1a ban kinh trugt (mm).

Mau duge do trén thiét bi TE 97 Friction and Wear
Demonstrator (Anh) cta Phong thi nghiém vat liéu k¥
thuat cao thudc Vién Co khi nang luong va mé. Mau dugc
do & diéu kién tai trong st dung 20 N, tde do quay 10
vong/phut.

Do ctiing cia 16p ma dugc xac dinh theo phwong phap
Vicker - dugc coi 1a phuong phap chuan do do cting kim
loai. Céc tinh toan cua phuong phap thir Vicker khong phu
thudc kich c& ctia du thir. Dau thir c6 thé st dung cho moi
loai vat li€u. Phép thtr st dung mot miii thir kim cuong
hinh chép 4 canh c6 kich thude tiéu chuin, goc gitra cac
mit phang ddi dién 1a 136° (£3°).

Miii thir duge 4n vao vat liéu dudi tac dung cua cac tai
trong 100 N. Lép ma dugce xac dinh d6 cung trén thiét bi
do Strures tai Hoc vién Ky thuat quan su.

Két qua va thao luan
Phan tich anh SEM-EDS

Két qua phan tich anh SEM-EDS cua miu ma dugc
chi ra ¢ trén hinh 2, 3 va bang 1. Tir d6 cho thiy 16p ma
c6 chira 4,5-14,2% khdi lugng W, phu thudc vao mat do
dong str dung. Lép ma ngoai thanh phan chinh 14 Ni va
W con c6 cac tap chat khac 1a nguyén t6 O, S chiém ty
1¢ nho khoang 0,4 % khéi lwong (phdé EDS hinh 3). Theo
M. Obradovi¢ [9] va N. Eliaz [10], su c6 mit cua tap chit
0, S trong 16p ma duoc giai thich do sy cong két va dong
két tha ciia cac hop chat dang WO > SO, c6 mit trong
16p ma.

Hinh 2. Anh SEM
cia mau ma Ni-W,
¢ mat do dong 0,3
A/dm?,

Mat d6 dong c6 anh huong 16n téi thanh phan W ¢
trong 16p ma, & mat d6 dong 0,5 A/dm?, thu duoc 16p ma
¢6 chira ham lwong W cao nhét (14,2%). Khi ting mat
d6 dong 16n hon 0,5 A/dm?, ham lugng W ¢6 xu hudng
giam dan, diéu nay duoc giai thich c6 lién quan dén co
ché phong dién trong dung dich phirc. O mat do dong nho
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(nho hon 0,5 A/dm?), qua trinh phong dién giai phong W
kim loai tir dung dich phtrc khé khan hon su phong dién
ctia Ni*" tir dung dich phtrc, cho nén khi tang mat 46 dong
s& tang ham luong W trong thanh phan 16p ma. Nhung
khi méat d6 dong tang qua 0,5 A/dm?, qua trinh phong dién
cua ca WO,*, Ni** tir dung dich phirc déu tang, nhung qua
trinh phong dién cta Ni** ¢ mat d dong 16n uu tién hon,
nén ham luong Ni trong hop kim s& tang khi mat d dong
dién 16n hon 0,5 A/dm?.

Hinh 3. Phd EDS
clia mau ma Ni-W
compozit, & ché&
do ma khac nhau:
(a) 0,1 A/dm?; (b)
0,3 A/dm? va (o)
0,5 A/dm?, thanh
phan dung dich
ma: 60-70 g/l
NiSO,.6H,0 + 50
g/l Na,WO, + 60-
80 g/l Na,C,H.O,
(natri citrat) + 60
g/l (NH,),SO,, pH
=6-7.

Bang 1. Thanh phan % nguyén t& trong I6p ma Ni-W
compozit phu thugc mat dé dong.

Tén miu, ché do ma Ni (%) W (%) Khic (%)
0,1 A/dm? 95.1 4,5 0.4
0,2 A/dm? 91,1 8,6 0,3
0,3 A/dm? 89.1 10,7 0.2
0,5 A/dm? 85,5 14,2 0,3
1.0 A/dm? 89.5 10,3 0.2

Anh SEM trén hinh 2 cho thdy, cdc hat W hodc NiWO,
phan bd ddng déu trén 16p ma, diéu nay chi ra 16p ma
Ni-W dang compozit (s& dwoc nghién ctru thém bing
phuong phap phan tich Ronghen).

Phan tich Ronghen

Két qua phan tich anh Ronghen (XRD) cia mau ma
dugc chi ra ¢ hinh 4. Tur trén hinh chi rd, mau ¢o Xuét hién
pic cta kim loai Ni, W, NiWO, rat ddc trung. Két qua nay
phu hop véi cac nghién ctru duge cong bo trudce day, cling
nhu anh SEM & trén [8].
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Hinh 4. Phé XRD clia miu ma Ni-W compozit & ché
ddo ma 0,2 A/dm?, thanh phan dung dich ma: 60-70 g/I
NiSO,.6H,0 + 50 g/l Na,WO, + 60-80 g/l Na,C H.O,
(natri citrat) + 60 g/l (NH,),SO,, pH = 6-7.

Do dj cirng, dp mai mon

Két qua do d6 ctng va do mai mon cta 16p ma c6 ham
luong W 10,7% (khéi lwong) duoc cho ¢ bang 2. Bang 2
chi ra, 16p ma Ni chira W (10,7%) cai thién dang ké do
ctrng, do mai mon. Nguyén nhan cai thién do cting cta I6p
ma duoc giai thich 1a do sy c6 mat cua W, tao hop chét
NiWO,, hoac W kim loai lam tang dQ cing so voi 16p ma
Ni (thong thuong 16p ma Ni don chat tir dung dich Watt
¢6 do cung khoang 200, hodc trén co sé dung dich Watt c6
b6 sung chat ma bong, co d6 cimg khoang 400 (kG/mm?))
[3]. Sy c6 mat cﬁg cac hop chit NiwWO , hodc lgim !oai W
tao thanh hgp chat dang compozit lam thay doi cau trac
tinh thé cua niken, tuong tu cic qué trinh ma Ni compozit
Vi cée chit tro nhu ALO,, SiO,, TiO,, SiC, ZtO,, WC,
BN, CNTs (carbon nano tube), kim cuong (diamond)... dé
cai thién tinh chat co 1y [13, 15, 16].

Bang 2. Tinh chat co ly ctia I6p ma Ni-W compozit c6
chia 10% W.

Tén miu Do cimg Khbi hrgng Khbilwgng  Gidm khéi
(kG/mm?)  trwdckhido (g) saukhido(g) lwong (mg)
Cr cling 1000 132,5114 132,5113 1
Ni-W (4,5%) 600 132,7920 132,7915 5
Ni-W (10,7%) 880 131,4687 131,4686 1

Két luan

Viéc nghién ctru, khao sat 16p ma Ni-W compozit chiu
mai mon dinh hudéng tng dung cho 16p ma crom cting
bude dau cho két qua kha quan, tao dugc 16p ma Ni-W
c6 ham lugng W dat tir 4,5-14,2%. Véi dung dich ma co
thanh phan va ché d¢ sau: 60-80 g/l NiSO,.6H,0 + 50
g/l Na,WO, + 60-80 g/l Na,C . H.O, (natri citrat) + 60 g/l
(NH,),SO,, pH = 6-7, mat d dong catot O,l:l,Q A/dm?,
nhiét d6 65-70°C, cho 16p ma cd thanh phan 6n dinh,
boéng, min va ham lugng W c6 trong 16p ma phu thudc vao
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mat d6 dong dién. Lép ma Ni-W thu duge c6 chat lugng
tdt, cai thién do cung, chiu mai mon so véi 16p ma Ni, do
ctig dat 88% so v6i 16p ma crom cimg truyén thong. Véi
két qua nay, 16p ma hop kim Ni-W ¢6 trién vong thay thé
16p ma crém truyén thong cho céc chi tiét co khi chiu mai
mon.

Trong khuén khé bai bao, cac tic gia mdi nghién ciru
anh huong cua mat do dong dén thanh phan, tinh chét co
ly ctia 16p ma, ching t6i sé& tiép tuc nghién ctru cac yéu
t6 thanh phan dung dich, nhiét 46, pH anh hudng t6i chat
luong 16p ma va cong bd trong cac cong trinh tiép theo.
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Nghién ciru cheé tao vat li€éu compozit trén co so
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Tém tit:

Bai viét trinh bay két qua nghién ctru ché tao va thir nghiém tinh chét ciia compozit tir nhwa phan hiiy sinh hoc
va soi xo dira. Vit liéu compozit dwoc ché tao theo phwong phap ép néng trong khuén véi cac ty 1¢ s¢i khac nhau
(tir 10-50%) va dwge xic dinh cac dic tinh: P9 bén kéo, dd bén udn, d9 bén nén, kha ning hap thu nuée va kha
ning phén hiy trong méi truong gia 1ap. So sanh véi nhya nén sinh hoc, vt lidu véi ty 18 sgi xo dira tir 10-30%
¢6 tinh chit co 1y tot hon miu vat liéu chira 40 va 50%, trong d6 miu 30% s¢i cho thay tinh chét co 1y hai hoa va

tiém niing phan hiy sinh hoc tét.
Tir khéa: Compozit, phdn hiiy sinh hoc, xo dira.

Chi s6 phén logi: 2.5

Hang nam, mot luong 16n céc loai bau va tai vom tr@)ng
cay duoc ché tao tir cac vat liéu ¢o nguén géc diu mo da
va dang duoc st dung trén toan thé giéi. Cac vat liéu nay
c6 khdi lugng phan tir rat 16n, 6 kha ning ton tai trong
moi trrong hang tram nam do kha nang twong tac va phan
huay trong méi truong rat thap [1, 2]. Mic du da c6 nhimng
nghién ctru ciing nhu ché tao cac loai biu wom trong cay
tir vat liéu tai ché nhung thuc té chi co khoang 2% céac loai
bau uom trong nay duoc xu 1y tai ché hodc tai sir dung.
Do d6 mdt luong rt 16n cacbon hoéa thach tir cac tai tréng
cdy nay dugc st dung va chén lap trong dat mdi nam [3].
Nham gop phan giai quyét hang ngan tin rac thai khong
phéan huy duogc tao ra mdi ndm, cac nha khoa hoc da nd luc
nghién ciru va phat trién cac vat liéu c6 kha nang phan hay
sinh hoc khi chén tryc tiép trong dat. Trong do, than bun,
gidy va s¢i xo dira 1a nhitng vat liéu khong phai nhya dugc
sir dung pho bién nhat dé ché tao cac loai bau wom trong
cay co kha nang phan huy sinh hoc. Tuy nhién, cac loai
bau tir nhitng vat liéu nay khi gap nudc rat dé bi rach hodc
pha hiy. Tham chi, cac bau wom ciy bang soi xo dira co
kha nang hip thu 4m cao, 1a méi truong cho cac loai ndm
mdc va sdu bénh phat trién, gy anh huong t6i sy sinh
truong va phat trién cua cay trong [3-5].

Gan day, mot sd nghién ctru ché tao bau wom trong
cay tor nhya sinh hoc co nguén géc tr cac loai vat liéu
nhu tinh bot, protein ddu nanh, ngo... da dugc tién hanh.

*Tac gia lién hé: nttrangl187@gmail.com
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Tuy nhién, so sanh v&i céc loai nhya thong thuong, cac
loai nhya sinh hoc nay cé tinh chét co hoc va kha nang
che chan cho cdy trong ciing nhu kha ning gia cong, 6n
dinh nhiét déu rat kém. Do d6 gay ra cac han ché khi ing
dung san xuét sb luong 16n. Cac compozit két hop nhwa
sinh hoc va soi tu nhién hia hen cai thién cac tinh chat
clia nhua sinh hoc tmg dung trong ché tao biu uvom trong
cdy dang la giai phap tiém ning, co tinh kha thi cao, da va
dang dugc quan tam nghién ctru [6-10].

Tai Viét Nam, xo dura 1a loai soi tw nhién c6 san lugng
rat cao va hién nay viéc img dung loai s¢i nay van con
rat nhiéu han ché, chu yéu bi thai truc tiép ra ngoai moi
truong. Nham tan dung loai vat li¢u nay, nhém nghién ctru
da tién hanh két hop gitra nhya nén c6 ngudn gdc sinh hoc
va sgi xo dira ¢ cac ty 1€ sgi khac nhau nham ché tao vat
liéu compozit va thir cac tinh chit co Iy kha nang hap thu
nude va kha ning phan hiy cia vat liéu. Tt d6 tién hanh
ché tao bau wom, str dung trong nganh giéng cdy trong.
Vat liéu va phuong phap nghién ciiu

Nguyén liéu: Nhya phan huy sinh hoc va xo dira (xudt
xtr Viét Nam).

Phuwong phap nghién cuu: St dung phuong phéap ép
noéng trong khudn, theo dé soi xo dira dugce xtr Iy loai tanin
va lignin bang phuong phap kiém hoa. Tiép theo, cac mau
vat lidu duoc 1am kho dé xac dinh khbi luong, sau d6 ngam
trong nudc O nhiét d§ phong trong thoi gian 25 ngay. Tai
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Abstract:

In this study, the biopolymer from coir fiber was
used to prepare biocomposite materials for making
nursery containers. The flexural strength, tensile
strength, and impact strength of composites were
evaluated and compared to biodegradable polymers.
Water absorption test was carried out by immersion
of specimens in water at room temperature. The result
showed that mechanical properties were improved by
increasing the coir fiber content. The water absorption
of composites decreased by increasing the coir fiber
contentfrom10-30wt.%.Biodegradationassessmentby
composting tests in aerobic environment demonstrated
that the developed biocomposite materials degraded
over 60% in 60 days. The result also suggested that the
biocomposite containing 30 wt.% coir fiber revealed to
be the most suitable materials for producing nursery
containers.

Keywords: Biodegradation, coir fiber, composite.
Classification number: 2.5

mdi thoi diém kiém tra, loai bé nuéc bam trén bé mit, can
khdi lwong ctia mau va xac dinh d6 hap thu nudc cia mau.

Tinh chat vat liéu compozit nhya sinh hoc va soi xo
dira duoc xac dinh theo cac phuong phap cu thé sau: Do
bén kéo (ASTM D638), @6 bén udn (ASTM D790), d6 bén
nén (ASTM D695), kha nang hap thu nude (ISO 62:2008).

Két qua va thao luan

Anh hwéng ciia 1y 1¢ xo diva dén tinh chit co Iy ciia
vdt liéu compozit

Ty 18 soi gia cudng c6 anh huong 16n toi tinh chat cua
vat liéu compozit, dac biét 1a cac tinh chat co ly, tir do
quyéet dinh kha nang ung dung cta vat liéu trong ché tao
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cac san phém cu thé [4, 5, 11]. Céc tac gia da nghién ctou
ché tao céac vat liéu compozit trén nén nhya sinh hoc va xo
dtra ¢ cac ty 1€ soi: 10, 20, 30, 40, 50% (hinh 1) va so sanh
cac tinh chét v6i nhua nén ban dau.

(104}

(20%a) (31%a)
Hinh 1. Cac miu vat liéu compozit trén nén nhya sinh
hoc va sgi xo dita 6 cac ty 1é khac nhau: 10, 20, 30, 40
va 50%.

(30%a) (40%)

Keét qua xac dinh do bén co ly bao gom: B9 bén kéo, do
bén uon va dd bén nén cua cac mau vat liéu ché tao duoc
thé hién trén hinh 2.
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Hinh 2. D§ bén kéo, do bén udn, do bén nén clia cic mau
vat liéu compozit gia cudng sgi xo dira G cac ty 1é 0-50%.

Ca ba d6 thj cua hinh 2 déu cho théy, o cac ty 1€ soi xo
dira tir 10-30%, vat liéu compozit ché tao dugc c6 do bén
co Iy déu cao hon so v6i mau vat lidu nhya sinh hoc ban
dau, trong do ty 1¢ sgi 30% c6 do bén cao nhat. Pdi véi hai
mau co ty 1& soi lan luot 1a 40 va 50%, do bén ubn c6 xu
hudng giam trong khi d6 d6 bén nén cao hon khong nhiéu
s0 voi mau 30% soi xo dira. Didu nay co thé giai thich 1a
do khi mau nhua nén duoc gia cuong s¢i xo dura lam tang
kha nang chiu ung suét cua vat lidu. Tuy nhién, khi ham



luong soi tang 1én, kha ndng phan tan cta sgi xo dua vao
nhua nén bi giam di. Didu nay dan dén nhiing diém tap
trung tng suit do sy cum lai cta xo dira lam cho vt liéu
dé bi pha hay [11].

Khd nang hdp thu nwdc ciia vit liéu compozit trén
nén nhwa sinh hoc va soi xo dira

Theo céac tai li¢u nghién ctru, sgi ty nhién no6i chung va
soi xo dira ndi riéng c6 kha ning hap thy nude kha manh.
Diéu nay 1a do nhitng nhém hydroxyl sin c6 trén bé mat
soi tuong tac véi nhitng phan tir nude qua lién két hydro.
Su tuong tac nay khong chi xay ra ngay tai bé mit soi ma
ca ¢ bén trong soi. Khi dugc xir Iy bang kiém 1am giam
kha nang hap thu nudc cua soi. Trong khi d6, nhya nén
sinh hoc ¢6 chira san pham tir tinh bot lai ¢6 kha nang hip
thu 4m rat cao, lam giam manh co tinh ctia nhyra nén dan
t6i thoi gian st dung ctia bau wom giam xudng. Khi két
hop soi xo dira va nhua sinh hoc, kha nang hap thy nudc
cua vat liéu co6 su thay ddi. Hinh 3 trinh bay do hép thu
nudce clia cac mau compozit v6i ham lugng 10-30% so
sanh v6i mau nhya nén sinh hoc ban dau trong thoi gian
30 gio.

P hip thu nuée (%)
50

40 1 0/:/ o —

30

20

10

0 5 10 15 20 25
Thoi gian (g10)

Hinh 3. P hap thu nuéc cha cac miu compozit trén co
sG nhya sinh hoc va x¢ diia.

Su hip thy nudc cla tit ca cac mau thir nghiém ting
1én nhanh so v6i mau ban dau, sau dé tang cham déan va
dat dén can bang (dinh luat khuéch tan Fick) [12-14]. Do
he”ip thu nudc ctia mau nhya nén sinh hoc dat gia tri cao
nhat khoang hon 40%. Cac mau compozit gia cuong soi
xo dira déu c6 sy hip thu nudc thip va cham hon so véi
mau nhwa nén, diéu ndy ching t6 ring cac mau nay hap
thu nude it hon va do d6 d6 khang nudce t6t hon. Tuy vy,
ca nhya nén va soi xo dira déu c6 kha nang hép thu nuéce
tu nhién, ham lugng nudc hap thy tuy vao diéu kién moi
truong. Két hop voi két qua do bén co 1y (d6 bén kéo, do
bén ubn va do bén nén) cho thiy, mau vat liéu chra soi xo
dira cho d6 bén co 1y tét, kha niang khang nudc trong mot
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thoi gian can thiét nhét dinh tot hon so v6i mau vat liéu chi
chtra nhua sinh hoc.

Kha nang phan huy cua vit liéu

Chung t6i da tién hanh dit cac mau thir nghiém trong
mdi truong gia 1ap phong thi nghiém va xac dinh d6 giam
khoi lugng theo thoi gian thu nghiém.

-

N

- -

Hinh 4. D giam khdi lugng theo thdi gian clia miu vat
liéu compozit tif nhya nén va 30% sgi xa diia.

Hinh 4 trinh bay d6 giam khoi lwong trung binh theo
thoi gian ctia mau vat liéu compozit chira 30% soi xo dira.
Su giam khéi lugng cua vat lidu dién ra nhanh trong 60
ngdy dau tién va sy giam nay 1a do su giam khéi luong cua
nhuya sinh hoc. Trén duong cong phéan hily quan sat dugc,
su khac biét rd rang giita cac thoi diém trong khoang thoi
gian nay. C6 thé thay, khi chon 0, nudc da xdm nhép vao
vat liéu, gdy ra sy thuy phan nhya nén tao ra cac phan tir
nho (oligome va monome). Do d6 tao diéu kién cho cac
vi khudn tin cong va pha hay vat liéu [12]. Giai doan tir
60 dén 90 ngay, khdi luong cua vat lidu giam di rt cham.
Day la giai doan cén bang, su thay doi khdi lugng khong
c6 dot bién dang ké, do khdi lugng con lai chii yéu 1a xo
dira, s& chuyén thanh mun trong thoi gian tiép sau.

Két luan

Cac mau vat liéu compozit trén co s& nhya nén sinh
hoc gia cuong soi xo dira ¢ cac ty 1€ tr 10-50% da dugc
ché tao bang phwong phap ép nong trong khudn va thi
nghiém xéac dinh tinh chat co 1y, kha nang hap thu nudc va
kha nang phan huy trong méi truong gia lap.

Két qua xac dinh tinh chat co 1y cho thdy, cac mAu vat
liéu compozit chra sgi xo dira déu c6 d6 bén cao hon mau
nhya sinh hoc ban dau. O ty 1& sgi 30% c6 do bén co ly
tdt hon so v&i mau nhua chaa 10-20% soi, trong khi do6 so
sanh voi mau chta 40-50% soi, dd bén kéo va do bén nén
c6 gia tri twong dwong trong khi d6 d6 bén ubn cao hon.

Luya chon cac mau vat liéu tir 10-30% nham thir nghiém
kha nang hap thu nudc trong moi truong va so sanh voi
mau chi chira nhua nén. Mau vat liéu chira soi xo dira déu
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¢6 kha nang hip thu nudc thip hon mau nhya nén, trong
d6 mau chira 30% soi cho ket qua do hap thu nude va toc
d6 hap thu thap nhat.

Tién hanh khao sat kha ning phan huy cua vat liéu
compozit chtta 30% sg¢i xo dura trong mdi truong gia lap
cho théy. Vit liéu c¢6 kha nang phan huy tdt va dat duge do
giam khdi luong cao nhit trong 60 ngay. Sau d6 vat lidu
giam khdi lugng cham, diéu nay cho thiy, nhya sinh hoc
da dugc phan hay phan 16n trong thoi gian 60 ngay. Phan
khéi lwong con lai chu yéu la xo dtra, s€ duoc vi sinh vat
phan huy thanh mun, tao d6 mau mé cho dét.

Hinh 5. Bau trong cay dugc ting dung trong thuc té.

Nhu vay, vat liéu ché tao duoc co tinh chit co 1y phu
hop dé ché tao bau wom cdy, c6 kha nang chong nudc cao
hon so v&i nhya nén sinh hoc va ¢ kha niang phan huy
trong moi trudng sau khi duge chon lap. Mau vat liéu da
duoc sir dung ché tao bau wom va dang dugc thtr nghi¢ém
thuc té (hinh 5).
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Tom tit:

R1 dwong la mot trong nhirng nguon nguyén liéu chinh trong cong nghiép san xuét ethanol sinh hoc. Ung dung
nim men chiu nhiét trong 1én men ethanol la hlr(mg di c6 tiém nang voi nhleu lgi ich, dac biét ddi véi cac nuée
c6 khi hau nhiét déi nhw Viét Nam. Nghién ctru nham muc dich tuyen chon nim men chiu nhiét co hoat tinh 1én
men tét va (mg dung trong san xuit ethanol tir ri dwong ¢ nhi¢t dd cao. Két qua tuyén chon dwgc 6 chiing nAm
men (Y8, Y80, Y81, YVN7, YVN8 va YVN12) ¢6 kha nang Ién men tir ri dwong 20°Brix ¢ 37°C trong 5 ngay, voi
ham hrgng ethanol thu dwoc trong khoang 5,54-6,40% (v/v). Trong d6, chiing Y81 sinh ethanol cao nhit & 37°C
va 40°C, ham lwong ethanol dat dwoc lan It 13 6,40% va 3,17% (v/v). Két qua dinh danh da xac dinh chiing Y8,
Y80, Y81, YVNS8 la Saccharomyces cererevisiae, ching YVN7 la Candida glabrata va ching YVN12 1a Torulaspora
globosa. Piéu kién thich hgp ciia chiing S. cererevisiae Y81 khi 1én men ethanol ri dwong & 40°C dwgc xac dinh la:
Nong do dwong 186 g/l, mat sb giong chiing 107 té bao/ml va 1én men 6 ngay, ham lwong ethanol dat 7,36% (v/v).

Tir khéa: Lén men ethanol, nam men chiu nhiét, ri duwong, S. cererevisiae.

Chi s6 phén logi: 2.8

Dat van de

Ethanol ngay cang tré' nén quan trong va dugc Gng
dung nhiéu trong san xuat mot s6 thanh phan trong thubc,
nhién liéu sinh hoc, dung méi va nguyén liéu cho mot s6
nganh cong nghiép khac... Tinh trang bién ddi khi hau
toan cau trong nhitng nam gan ddy di dat ra nhiing thach
thirc 16n cho nganh céng nghiép san xuét ethanol véi viée
sir dung cac vi sinh vét 1y tuong c6 thé chiu nhiét va lén
men manh. Su phat trién cua vi sinh vat chiu nhiét img
dung cho cac cong nghé san xuit ethanol 1 hudng di tiém
ndng va du bdo sé co sy tang trudng cao. Theo Brooks
(2008) [17, vi sinh vat Iy tuong duoc sir dung dé tong hop
ethanol phai c6 kha ning 1én men manh, sinh truéng tot,
strc chéng chiu cao, dac biét 1a kha nang chiu nhiét. Viéc
nghién cru tng dung ndm men chiju nhiét trong san xudt
ethanol ngay cang dugc quan tam, do chiing c6 kha nang
tang truong va 1én men trong diéu kién nhiét do cao cua
khi hau ¢ cac nudc nhiét déi. Nhiét do cao giup déy manh
qua trinh duong hda va hi€u qua Ién men cia qua trinh
chung cét, giam nguy co tap nhiém, tao méi truong yém
khi hon do giam lugng oxy hoa tan, tao thuan lgi cho qua
trinh 1én men va déc biét 1a phu hop voi didu kién nude ta.

Ri duong 13 mot san pham phy cta qué trinh tinh ché
duong. Ri duong duoc san xuat tai hon 45 quoc gia trén

*Tac gia lién hé: Email: ntpdung@ctu.edu.vn
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thé gioi, trong d6 co Viét Nam. Nén cong nghiép mia
duong & nude ta phat trién kha manh trong thoi gian qua
nén ngudn nguyén liéu ri dudng kha phong phi va ré hon
s0 v4i cac ngudn nguyén liéu khac dugc sir dung trong san
xuét ethanol ciing nhu khong gy anh hudng dén ngudn
cung luong thuc. Tu nhiing ly do trén ma nghién cuu
duoc thuc hién voi muc tiéu tuyén chon, dinh danh mot sb
ching ndm men chiju nhiét trién vong va thr nghi¢m ung
dung 1&€n men ethanol tir ri dwong & nhiét do cao.

Déi twgng va phuong phap nghién ciu
Chiing ndm men va moi truong

- 23 chting nam men di duoc phan lap va so tuyén dua
vao dac tinh chiu nhiét va 1én men ethanol duoc luu trir tai
Phong thi nghiém cong nghé sinh hoc thyc pham, Trudng
Pai hoc Can Tho [2] va ching Kluyveromyces marxianus
(Pai hoc Yamaguchi, Nhat Ban).

- Moi truong YPD (yeast extract 0,5%; peptone 0,5%;
D-glucose 2,0%) va moi truong YPD agar (mdi truong
YPD bb sung 1,5 g/l agar) [3].

- Ri duong tir Nha may duong Phung Hiép, Hau Giang
(ham luong dudng tong 43-47%, d6 Brix trong khoang
74-79° va pH 4,6-4,7).
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Abstract:

Molasses is one of the common raw materials for the
industry of bioethanol production. The application
of thermotolerant yeasts to produce ethanol from
molasses is a quite potential step, promissing to bring
many benefits to the ethanol industry, particularly
in a country with a tropical climate as Vietnam.
The objectives of this study were to select a number
of potential thermotolerant yeasts for ethanol
fermentation, and to study favorable conditions for
ethanol production from molasses at high temperature.
At 37°C, six strains of yeasts (Y8, Y80, Y81, YVN7,
YVNS, and YVN12) were selected as the most ethanol
producing strains with the ethanol contents ranging
from 5.54 to 6.40% (v/v). The yeast strains of Y8, Y80,
Y81, and YVNS8 were characterized as Saccharomyces
cerevisiae. YVN'T was Candida glabrata, and YVN12
was Torulaspora globosa. The S. cerevisiae Y81 was
found giving the highest ethanol produced at 37°C and
40°C with the ethanol concentrations of 6.40% (v/v)
and 3.17% (v/v), respectively. The favorable conditions
for ethanol production at 37°C from molasses of the S.
cerevisiae Y81 were determined as follows: 107 yeast
cells/ml of inoculum level, initial sugar concentration
of 186 g/1, and 6 days of fermentation, which gave the
achieved ethanol concentration of 7.36% (v/v).

Keywords: Ethanol  fermentation,
S. cererevisiae, thermotolerant yeast.

Classification number: 2.8
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Khao sat khd néing 1én men ciia nam men ¢ 37°C: Tang
sinh khdi ndm men trong méi truong YPD, ciy ching va
U lac & nhiét do phong (28-32°C) trong 24 gi, mat s6 dat
108 té bao/ml. Ri duong dugc khir tring & 115°C, trong 10
phat. Chung 1 ml dich tang sinh (mat s 10 té bao/ml) vao
binh tam giac 250 ml c6 chtra 99 ml ri duong (20°Brix va
pH 4,5), day kin bang waterlock va 1 trong 5 ngay & 37°C.
Xéc dinh pH, Brix, ham lugng dudng va ethanol.

Khdo sdt kha nang lén men ciia ndm men 6 40°C: Céc
ching nAm men duoc tuyén chon tir thir nghiém kha ning
lén men ¢ 37°C dugc st dung trong thu nghi€ém nay &
40°C v6i 3 lan lap lai.

Pinh danh ndm men chiu nhiét dwoc tuyén chon: Cac
ching ndm men tuyén chon dugc tang sinh, trich DNA va
khuéch dai trinh ty viing D1/D2 trén 26S rDNA véi cip moi
NL-1 (5’-GCATATCAATAAGCGGAGGAAAAG-3’) va
NL-4 (5-GGTCCGTGTTTCAAGACGG-3’) [4] bang
phan tmg PCR. San pham PCR duoc giai trinh tu bang h¢
thong ABI PRISM 3100 (Applied Biosystems, California,
USA). Dya trén trinh ty 26S rDNA dé phan tich va so
sanh voi trinh ty cic chung nAm men trén ngan hang di
liéu NCBI. Xay dung cay pha hé dya trén trinh ty doan
gene 26S rDNA theo phuong phap neigbor-joining trong
chuong trinh MEGA 6 véi chi sé bootstrap 1.000 1an 1ap
lai [5].

Khao sdt diéu kién lén men tir ri deong ciia ndm men
tuyén chon: Chung nAm men c6 kha nang 1én men manh
nhit tir cac thi nghiém trén duoc tuyén chon sir dung
trong thir nghi€ém nay. Thi nghiém dugc thyc hién véi 100
ml dich ri dudong & 37°C v6i 3 nhén t6: Nong do gidng
(105, 10° va 107 té bao/ml), ham lugng dudng (20, 25
va 30°Brix, twrong dwong véi ndng do duong lan luot 1a
146,87 g/1, 185,80 g/l va 206,51 g/l) va thoi gian 1én men
(5, 6 va 7 ngay) [6]. Phan tich cac chi tiéu nhu & cac thi
nghiém trude. Cac diéu kién thich hop tiép tuc duoc thir
nghiém & quy mo6 1 I ri duong.

Phan tich va xit Iy két qua: Gia tri pH dugc xac dinh
b::ing pH Kké (Sartorius, PB-20, Dtrc), d Brix dugc xac
dinh béng khiic xa ké (Hand Refractometer, FG103/113,
Euromex, Ha Lan), ham lugng duong dugc xac dinh bé'lng
phuong phap DNS [7], ham luong ethanol dugc xac dinh
bang phuong phap chung cit [8]. Hiéu suat 1én men (%) la
ty 18 phan trim ctia lugng ethanol thyc té thu dugc so véi
lugng ethanol 1y thuyét tir tong lugng duong da duge sir
dung. Két qua duoc xtr Iy bang phadn mém Microsoft Excel

2010 (Microsoft Corporation, USA). Sé liéu thong ké st



dung chuong trinh Statgraphics Centurion XV (Statpoint
Technologies, Inc., USA).

Ket qua
Kha nang lén men cia nam men chiu nhiét ¢ 37°C

Két qua & bang 1 cho thdy, sau khi 1én men, dich 1én
men c6 d6 pH tir4,31-4,47, 36 Brix tur 12,97-18,17°, lugng
duodng st dung tir 92,23-168,91 g, ham lugng ethanol tr
1,36-6,40% (v/v), higu suit 1én men tir 22,99-59,00%.
Trong do, chung Y81 1én men tao ethanol cao nhét (6,40%
v/v) va hiéu suit 1én men dat 59,0%. Ham lugng ethanol
tur cac chung Y81, YVNI12, Y80, Y8, YVN7, YVNS dat
5,54-6,40% (v/v) va hiéu suit 1én men dat 50,81-59,00%,
khac biét khong ¥ nghia vé& mat thong ké nhung khac biét
¢ y nghia so véi két qua tir cac ching con lai v6i do tin
cay 95%.

Bang 1. Do con, pH, do Brix, hiéu suit sau lén men co
chat ri dudng 6 37°C.

Chiing pH sau Brix sau Puong Ham lugng Hiéu suéit 1én
nim men 1én men 1én men sirdung (g) ethanol (% v/v) men (%)
Y8 4,321 13,80° 167,36* 5,93 54,65
Y29 4,43hi 17,00% 1l 8= 2,05¢ 28,24¢
Y31 4,410 16,87¢ 109,22¢¢ 3,31¢ 46,78
Y32 4,47¢ 17,27¢f 106,12¢% 1,95¢% 28,35¢
Y33 4,47 117,357 107,06 2,22¢ 31,76¢
Y34 4,47 17,574 111,29« 1,66% 23,01¢
Y35 4,441k 17,334t 109,48 2,14¢ 31,48¢
Y37 4,451k 17,77¢% 118,80¢ 1,944 25,05¢
Y38 4,441k 17,1385 114,40 DI 26,97¢
Y39 4,47 17,004 112,76 2,194 30,79¢
Y42 4,34 17,93 1327 1,68% 23,16¢
Y47 4,42¢hi 17,80%" 92,40° 1,70% 28,28¢
Y53 4,441k 17,80%" 110,86 1,62% 23,19¢
Y54 4,441k 17,374t 105,25 1,984 29,07¢
Y80 4,31° 13,73 165,29* 5,98 55,83®
Y81 4,32 12,97 167,36 6,40° 59,00°
Y88 4,46 17,70¢fh 102,41% 2,12¢ 32,09¢
Y104 4,430 17,600t 102,84¢% 1,850 27,58¢
YVN3 4,350 17,90%" 92,23¢ 1,36 22,99¢
YVN7 4,384t 113,555 168,23* 5,54° 50,81
YVN8 4,39¢t 13,00* 168,91% 5,80 52,95
YVNI2 4,407 13,37 165,46 6,10 56,93¢
YVN30 4,333 18,17" 116,12% 7 22,99¢
K. marxianus 4,36% 15,33¢ 140,19° BN 41,49¢

1Gi4 tri trung binh cla 3 1an I3p lai; trong cling mot cot cac
chti s6 ma giong nhau thi khac biét khong co y nghia théng
ké voi do tin cay 95%.

Kha nang lén men cia nam men chiu nhiét ¢ 40°C

Két qua sau 1én men & 40°C cua 6 chung tuyén chon la:
pH 4,29-4,42, 36 Brix 14,80-18,53°, lugng duong st dung
26,22-88,67 g, ham luong ethanol 1,23-3,96% (v/v), hiéu
suét 1én men 54,48-69,08% (bang 2). Trong d6, ba chung
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Y81, YVN7 va YVNI12 c6 ham lugng ethanol dat tir 3,17-
3,74% (v/v), khéc biét khong y nghia ¢ do tin cay 95% véi
K. marxianus (3,96% (v/v)), nhung khac biét c6 y nghia so
v6i cac chung con lai.

Bang 2. D9 con, hiéu suat, pH, do Brix va hi¢u suat sau
Ién men co chat ri dudng 6 40°C.

('Ihﬁng pH sau Brix sau  Puong sir Ham lugng Hiéu suét
nam men 1én men 1én men dung (g) ethanol (%v/v) 1én men (%)

Y8 4,40 18,53¢ 26,22¢ 1,23¢ 54,48¢
Y380 4,40 17,53¢% 52,194 1,51¢ 56,52
Y81 4,42¢ 16,67 71,25¢ 317 68,53
YVN7 4410 15,53® 83,59 3,74 69,06
YVN8 4,29° 15,93% 74,18 2,77° 57,55%
YVNI12 4,39° 15,53 79,181 3,30 64,08
K. marxianus 4,320 14,80° 88,67* 3,96* 69,08*

'Gia tri trung binh cla 3 lan ldp lai; trong cung mot cot
cac chi s6 ma giong nhau thi khac biét khong c6 y nghia
thong ke va6i do tin cay 95%.

Ham luong ethanol khi 1én men ¢ 37 va 40°C duogc
tong hop va so sanh ¢ hinh 1. Ching Y81 cho ham lugng
ethanol khéc biét khong ¥ nghia so véi cac ching tuyén
chon khi 1én men & 40°C (chung YVN7, YVNI2 va K.
marxianus), tuy nhién ham luong ethanol va hiéu suat 1én
men dat dugc cua ching Y81 la cao nhét khi 1én men &
37°C.

F\? 7
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<51
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§4 1

o

£ B37°C
=2 A

2 B40°C
=14

3

=

Y8 Y80 Y81 YVNT  YVNS  YVNI2 K

Chiing nim men

Hinh 1. Ham lugng ethanol (v/v) 6 thi nghiém Ién men
37 va 40°C.

Dinh danh cic chiing ndm men di dwoc tuyén chon

Céac chung Y8, Y80, Y81, YVN7, YVNI12 va YVNS
duoge tuyén chon do c6 kha ning 1én men ethanol cao &
37°C duogc giai trinh tr vung D1/D2 trén 26S rDNA véi
cap moi NL-1 va NL-4. Két qua so sanh mirc do tuong
ddng trinh tw DNA trong ngan hang gene trén NCBI cho
théy 4 chung Y8, Y80, Y81 va YVNS thudc S. cerevisiae,
ching YVN7 thuéc Candida glabrata va ching YVN12
thudc Torulaspora globosa véi muc d6 tuong ddng so
sanh BLAST trén co so dir liéu dat 99-100% (bang 3).
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Bang 3. Két qua dinh danh cac chling ndm men chju nhiét
tuyén chon.

Bang 4. Anh hudng ctia nong do dudng, thoi gian Ién men
va mat s6 nam men dén ham lugng ethanol va hiéu suat
l1én men.

Chiing nim men Tén loai Do twong déng (%) Mi sb i
) - . Nghiém Ngay-Brix Brix sau Puong Ham lwong Hiéu suat
Y8 Saccharomyces cerevisiae 100 KR063021.1 T Matsé giéng  Ién men sitdung ()  ethanol (% v/v) (%)
Y80 Saccharomyces cerevisiae 100 KR063021.1
1 5-20-10° 17,0 85,66 2,941 52,85M
Y81 Saccharomyces cerevisiae 100 KR063021.1
YVN7 Candida glabrata 99 KJ624034 2 5-20-10° 143 92,64 4,07" 67,22%
YVNS8 Saccharomyces cerevisiae 99 JF715188.1 3 5-20-107 13,1 124,60 @, 11 7= 76,56bdf
YVNI2 Torulaspora globosa 99 U72166.1 4 5.25-10° 20,0 103,64 4,31k 64,497
5 5-25-10° 18,7 109,47 5, 24¢fei 74,1268k
Tl'il’l}'l tu' DNA cac Chfll’lg nam men phél’l l‘ép dlI'QC sur 6 5.25-107 18,0 146,73 6,510 68,4741
dung dé v& cdy phén loai gene 26S rDNA bang chuong ; FEv s 118,65 3,904 s1730
tflnhAME"GA 6 (theoqth(A)ngAso nelghb?r ; joining) voi do ¢ 30100 13 a1 Py —
tin cdy cua nhanh pha hé thong qua chi so bootstrap 1.000 :
L K R o > . o : 9 5-30-107 22,0 114,90 6,000 80,57:¢
(hinh 2). Cay phan loai dugc xay dung phu hop voi két qua
. . , J . cnL X , 10 6-20-10° 15,5 56,93 3,09 83,09
dinh danh cua 6 ching nam men chiu nhi¢t. Bon chung S.
.. \ R N s o4 & 11 6-20-10° 13,9 106,49 430 62,39
cerevisiae Y8, Y80, Y81 va YVNS cung loai va c6 chi so
A A A 5 \ r A A _20-107 bede bedef
bootstrap 1én dén 100%, bon chiing ndy c¢6 mdi quan hé 12 6-20-10 12> 1276 824 7289
gan voi chung 7. globosa YVNI12 hon so véi chung C. & s P e SR 80,67
glabrata YVN7. 14 6-25-10° 18,5 119,94 6,80 87,43
15 6-25-107 16,7 131,85 7,14t 90,58
Saccharomyces cerevisiae Y8 16 6-30-10° 236 80,22 433" 83,17
100 | Saccharomyces cerevisiae Y80 . e e
Saccharomyces cerevisiae Y81 17 6-30-10 22,4 114,64 5,950t 79,96
Saccharomyces cerevisiae YVN8 18 6-30-107 21,4 138,71 6’36hcde 70’79dcfg
Torulaspora globosa YVN12
Candida YVN7 19 7-20-10° 16,3 101,45 3,10' 46,44
—— 20 7-20-10° 14,1 101,32 4,818hik 72,89l
< A A . . A P 2] _2 »I 7 1 2 114 2cdef h 4bcdef
Hinh 2. Cay phan loai di truyén clia 6 chiing nAm men 2010 > 20 e o
& 2 7-25-105 20,0 97,05 4,54i% 72,3268k
tuyén chon.
A en , . % . n 23 7-25-10° 184 109,34 5,60%0eh 79,03:bcde
Diéu kién Ién men thich hop ciia nam men chiu nhiét
24 7-25-107 17,7 131,98 6,370 74,4760
Keét qua khao sat cac diéu kién thich hgp cho qua trinh 25 7-30-10° 240 97.05 4,720k 74,8050
1én men ethanol tir ri duong (bang 4) cho thay nghiém 26 7-30-10° 24 107,40 6,300 90,42¢
thic 14 (6 ngay - 25°Brix - 10° t€ bao/ml), nghiém thirc 27 7-30-107 21,9 137,93 6,90% 77,13

15 (6 ngay - 25°Brix - 107 té bao/ml) va nghiém thirc 27
(7 ngay - 30°Brix - 107 té bao/ml) 1én men tao ethanol cao
nhat, 1an luot 13 6,80%, 7,14% va 6,90% (v/v).

Cac nghiém thuc 9, 10, 13, 14, 15, 16, 17, 23 va 26
déu c6 hiéu suat 1én men kha cao (79,03-90,58%), khac
biét khong y nghia vé mat thong ké. Trong d6 & nghiém
thirc 14 va 15 1an lugt 1a 87,43% va 90,58%, khac biét ¢6
y nghia voi d6 tin cdy 95% so voi cac nghiém thirc con lai
(tror nghiém thie 9, 10, 13, 16, 17, 23 va 26). Nghiém thtic
14 va 15 ciing cho két qua ham luong ethanol cao nhat, 1an
luot 1a 6,80% (v/v) va 7,14% (v/v). Cac nghiém thuc 1, 10
va 19 c6 ham lugng ethanol kha thap, 1an luot 1a 2,94%,
3,09% va 3,10% (v/v), khac biét c6 y nghia thong ké vai
d6 tin cay 95% so véi cac nghiém thirc con lai.
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Két qua phan tich hdi quy bang phan mém thong ké
Statgraphics centurion XV (d9 tin cay 95%) xac dinh duoc
céc diéu kién thich hop theo phuong trinh nhu sau:

N6ng dd ethanol = -66,176 + 2,41094*Duong
+ 7,94083*Mat SO + 7,18361*Ngay -
0,0302444*Duong*Duong -  0,162667*Duong*Mat
so - 0,0853333*Duong*Ngay - 0,186944*Mat so*Mat
so - 0,552708*Mat so*Ngay - 0,371944*Ngay*Ngay +
0,019375*Ngay*Mat so*Duong.

Biéu d6 mat dap Gmg va biéu dd dudng muc thé hién sy
tuong quan giita nong do dudng va thoi gian 1én men duoc
thé hién ¢ hinh 3 va hinh 4. Két qua diéu kién 1én men
ethanol tir ri dudng cia chung S. cerevisiae Y81 dugc xac
dinh tir phuong trinh hoi quy 1a 26,21°Brix, mét s6 giéng
chung 107 t& bao/ml va 6 ngay 1én men.
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Hinh 3. Biéu do mat dap dng tuong quan gitla nong do
dudng va thoi gian 1én men.
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Hinh 4. Biéu do dudng mic sy tuong quan giiia nong do
dudng va thoi gian 1én men.

Két qua 1én men 1 1 dich ri duong véi cac diéu kién
thich hop dugc xac dinh la: Dich sau 1én men c6 pH 4,43,
18,0°Brix, luong duong str dung 142,98 g/l, ham lugng
ethanol 7,36% (v/v) va hi¢u suét 1én men dat 92,38%.

Théao luan

Sau qué trinh [én men, pH c6 su blen dong khong dang
ké nhung d6 Brix & tit ca cac chung nAm men déu giam so
v6i ban dau (bang 1). Trong qua trinh 1én men, dudng va
cac chit dinh dudng s& dugc hap thu vao té bao ndm men,
0 d6 cac enzyme s€ tac dung qua nhiéu trung gian roi cudi
cung tao thanh san pham chinh 14 ruou va khi CO, [8]
Su chénh léch vé d Brix trudc va sau 1én men ciing thé
hién kha nang hoat dong cua nam men. Brix chenh léch
cang cao, lugng CO, va cdn tao ra cang nhiéu, nAm men
hoat dong cang manh Két qua cho thay cac chung Y81,
YVNI12,Y80, YVN7, YVNS8 va K. marxianus 1én men tao
ethanol (1§n luot 1a 6,40; 6,10; 5,98; 5,40; 5,80; 3,77%
v/v) va dat hiéu suét (59%, 56,93%, 55,83%, 50,81%,
52,95%, 41,49%), cao hon va c6 sy khac biét ¥ nghia vé
mit thong ké so véi cac ching con lai.

Két qua & bang 2 va hinh 1 cho thiy, trong méi truong
co chat ri duong & nhiét d6 40°C cac chung ndm men hoat
dong yéu di, 1én men tao cdn thép so v6i 6 37°C, trir chung
K. marxianus. Nhiét do la yéu td anh hudng 16n dén su
tao ethanol cia ndm men. Khi nhiét d¢ tang cao thi lugng
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ethanol tich liiy ndi bao trong nim men ting cao, lam
ngung tré sy phat trién ciia nAm men nén lugng con tao ra
s& thp. Theo Edgardoa, et al. (2008) [9], ching nAm men
Kluyveromyces c¢6 kha nang chiu nhiét cao hon cac ching
nam men khéc nhu Saccharomyces hay Candida, nhung
lai kém hon trong kha nang 1én men sinh ethanol.

Két qua thong ké cho thdy cac chung ndim men K.
marxianus, YVN7, YVN12 va Y81 van c6 kha nang sinh
truong va tao ethanol & 40°C, ham lugng ethanol cao
hon va khac biét co ¥ nghia vé mit thdng ké so véi cac
ching con lai ¢ d6 tin cay 95% (bang 3). Trong do, hi¢u
suit 1én men & 40°C cua chung Y81 1a 68,53%, khac biét
khong cé y nghia so véi ching YVN7 (69,06%) va chung
K. marxianus (69,08%), nhung lai st dung lugng duong
it hon, chi 71,25 g so véi ching YVN7 (83,59 g) va K.
marxianus (88,67 g), vi thé kha niang chuyén hoa cua
chung Y81 1a tbt hon.

Sau chung ndm men chiu nhiét tuyén chon dugc dinh
danh 1a S. cerevisiae, T. globosa va C. glarata, day la cac
chung nim men c6 kha niang chju nhiét va 1én men kha t6t
trong cic nghién ctru vé nAm men chiu nhiét va 1én men
ethanol. 7. globosa co thé phat trién va 1én men & nhiét do
tir 30-40°C. T. globosa BM3 c6 kha ning chiu ethanol dén
15% (v/v) va phat trién & 40°C [10]. Sree, et al. (2000)
[11] da phan 1ap 4 chung ndm men S. cerevisiae tir dat
& An D6 ¢ kha nang sinh truong ¢ nhiét do dén 44°C.
Chung S. cerevisiae M30 c6 kha nang 1én men trong moi
truong ri duong va dich ép nudc mia trong khoang nhiét
do 33-45°C [12].

Két qua thir nghiém didu kién thich hop cho thay
nghiém thirc 25°Brix sau 1én men tao ra ham lugng ethanol
tuong ddi cao hon so véi hai nghiém thic con lai trong 5
va 6 ngay (bang 4). O ngay 1én men thir 7, cac nghiém
thire 30°Brix ¢4 phan cao hon. Theo [8], ¢ do Br1x qua
thip gy anh hu'orng dén kha ning len men clia nim men,
giam nang sudt cta thiét bi. Nhung néu Brix qua cao thi s&
lam ting &p suat tham thau gay anh hu('mg dén kha nang
hap thu, chuyen hoa va thay d6i can bang sinh 1y cua ndm
men. Ve mat sé giéng ching, co su khac biét kha 1o rang
vé do con tao ra gilra cac mat $6. Trong do, mat 6 107 té
bao/ml tao ra con cao hon han so v&i mat s6 10° va 10°
té bao/ml. Két qua tir phuong trinh hdi quy cho thay diéu
kién thich hgp trong 1én men ethanol trén co chat ri duong
cua chung S. cerevisiae Y81 voi ham lugng duong 186 g/l,
mat sé gidng men chung 107 té bao/ml va 1én men trong 6
ngdy, ham lugng ethanol theo 1y thuyét dat 7,25% (v/v).

Két qua thir nghiém véi 1 1 dich ri duong cho thay,
ham luong ethanol dat cao hon so véi do con 1y thuyét cia
phuong trinh toi wu (7,25% v/v) cling nhu tir thuc nghiém
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(7,14%, nghiém thtc 15, bang 4) va hiéu suat 1én men
dat 92,38%. Ham lugng ethanol thu dugc véi ham luong
ethanol tir phwong trinh 1y thuyét khéng co su chénh
léch dang ké (7,36% so véi 1y thuyét 1a 7,25% v/v). S.
cerevisiae c6 kha nang 1&én men dat 7,4-7,7% (v/v) khi lén
men ri dudng trong didu kién nhiét d6 moi truong khoang
30-32°C va c6 kha nang phat trién dén 40-44°C [13, 14].

£ ~
Ket luan

Sau ching nim men chiu nhiét dugc tuyén chon do
1én men tdt & 37°C v6i ham lugng ethanol dat dugc 5,54-
6,40% (v/v), trong d6 chung Y81 c6 ham lugng ethanol
cao nhit ¢ 37°C va 40°C lan luot dat 6,40% va 3,17%
(v/v). Sdu chung nam men dugc xac dinh thudc cac loai
S. serevisiae, C. glabrata va T. globosa. Diéu kién 1én
men ethanol tr ri dudng cua chung S. serevisiae Y81 &
37°C duoc xac dinh la: Ham lugng duong ban dau 186 g/l
(26,21°Brix), mat sb giéng chung 107 t& bao/ml, 1én men
6 ngay, ham luong ethanol dat 7,36% (v/v). Thir nghiém
1én men véi 1 1dich ri dudng trong cac diéu kién thich hop
cho thdy tiém ning tmg dung ching ndm men chiu nhiét
trong 1én men ethanol & nhiét do cao tir nguon nguyén liéu
phu pham nhu ri duong.

Nhom tac gia xin cam on sy hd trg kinh phi tir dé tai
Nghi dinh thu cua Bo Khoa hoc va Cong nghé (09/2014/
HD-NDT) va mét phan hd tro tir dé tai nghién ctru trong
Chuong trinh cong nghé sinh hoc tién tién ctia Trudng
Pai hoc Can Tho va Chwong trinh CCP (Core-to-Core
Program, 2014-2019).
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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.
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. Xahdi hoc
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ham lrong ciia mdt sb axit hitu co' mach ngin trong biodiesel theo
thoi gian.
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T4c dong ciia hé théng hd chira 16n dén dong chay trén hé théng
song Hong.
Trinh Thu Phwong, Luong Hiru Diing, L& Tuin Nghia, Trin Dirc Thién

Panh gia d¢ tinh sach va ham lwgng ciia phycocyanin duge tach tir
Arthrospira platensis theo phd hip thu quang hoc va dién di bién
tinh.

Dau Thi Nhung, Pham Thi Luvong Hz"ing, Trinh Lé Phuong

Pong gép dan liéu méi vé& dic diém sinh hoc, sinh thai cia loai
Hoang lién ba gai (Berberis wallichiana DC.) & Viét Nam.

Ngb Ptrc Phuong, Nguyén Thi Thily Vén, Bii Vin Hudng, Nguyén Vin
Dat, Nguyén Thi Van Anh, Bui Vin Thanh

Nghién ciru hoan thién quy trinh tii sinh ciy va thiét ké vector mang
gen AGPopt tbng hop nhan tao dé chuyén vao ciy sin (Manihot
esculenta Crantz).

D3 Hai Lan, L& Van Son, L& Tran Binh

HealthDL - Mt hé thong thu thap, lvu trix dit liéu y té 16n.
Phan Tén, Trin Viét Trung, Nguyén Hiru Ptc, Nguyén Thanh Tang

Nghién ciru sir dung thép chiu thoi tiét & Viét Nam.
Shinichi Miura, Masatsugu Murase, Déng Pang Tung, L& Quy Thuy,
Nguyén Vin Thinh

Anh hwéng ciia cic thong sé cong nghé co ban trong dép tao hinh
chi tiét tir ciip phoi dang tAm sir dung chit 16ng ap suit cao.
D3 Vin Vii, Nguyén Dirc Minh, Trin Anh Quén, Dinh Vin Duy

Nghién ciru tinh toan lic cin tic dong 1én tao cap khi ludn cap vao
dng gen trong thi cong dAm ciu bé téng cbt thép dw img hrc.
Nguyén Xuin Khang, Nguyén Chi Minh

Nghién ciru ma niken-volfram compozit dinh hwéng thay thé 16p ma
crom cung.
Nguyén Vin Chién, Nguyén Vin Ta

Nghién ciru ché tao vat liéu compozit trén co sé nhiwra nén sinh hoc
ng dung ché tao chau trdng cay.
Nguyén Thu Trang, Trin Hing Thuén, Tuéng Thi Nguyét Anh, Chu
Xuan Quang, Thai Thi Xuan Trang

Lén men ethanol tir ri dwong sir dung nAm men chju nhiét.

Ngo Thi Phuong Dung, Nguyén Ngoc Thanh, V& B4 Phuc, Bui Hoang
Pang Long, Pornthap Thanonkeo, Mamoru Yamada, Huynh Xuéan
Phong

O 6 6 6 6 6 6 6 6 6 O

Application of capillary electrophoresis method for investigating the
increase in short chain fatty acid concentrations in biodiesel over
time.

Van Quan Nguyen, Hong Anh Duong, Thuy Ngoc Nguyen, Hung Viet
Pham, Thi Kim Trang Phan

Impact of large reservoirs system on flow regime in the Red river
basin.
Thu Phuong Trinh, Huu Dung Luong, Tuan Nghia Le, Duc Thien Tran

Qualitative and quantitative assessment of phycocyanin extracted
from Spirulina (Arthrospira sp.) through absorption spectroscopy
and denaturation electrophoresis SDS-PAGE.

Thi Nhung Dau, Thi Luong Hang Pham, Le Phuong Trinh

A contribution to the biological and ecological characteristics of
Berberis wallichiana DC. in Vietnam.

Duc Phuong Ngo, Thi Thuy Van Nguyen, Van Huong Bui, Van Dat
Nguyen, Thi Van Anh Nguyen, Van Thanh Bui

Study on completing a regeneration system and constructing a
synthetic AGPopt vector for transformation into cassava (Manihot
esculenta Crantz).
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HealthDL - A system for collecting and storing big data in the
medical field.
Tan Phan, Viet Trung Tran, Huu Duc Nguyen, Thanh Tung Nguyen

The proposal of applications of weathering steel in Vietnam.
Shinichi Miura, Masatsugu Murase, Dang Tung Dang, Quy Thuy Le,
Van Thinh Nguyen

The effect of fundamental technological parameters on the
hydroforming of sheet metal pairs.
Van Vu Do, Duc Minh Nguyen, Anh Quan Tran, Van Duy Dinh

Research on calculating the drag impact on prestressing steel strand
when pushing strands into the duct in the construction of girders.
Xuan Khang Nguyen, Chi Minh Nguyen

Study on nickel-tungsten composite plating oriented to replace hard
chromium plating layers.
Van Chien Nguyen, Van Tu Nguyen

Preparation of composites based on bioplastic coir fiber for
producing nursery containers.

Thu Trang Nguyen, Hung Thuan Tran, Thi Nguyet Anh Tuong, Xuan
Quang Chu, Thi Xuan Trang Thai

Ethanol fermentation from molasses using thermotolerant yeasts.
Thi Phuong Dung Ngo, Ngoc Thanh Nguyen, Ba Phuc Vo, Hoang Dang
Long Bui, Pornthap Thanonkeo, Mamoru Yamada, Xuan Phong Huynh
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