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Khoa hoc Tu nhién n—

Khao sat sy phan huy toluene va chlorotoluene
béi vi khuan Comamonas testosterone KT5 co dinh trong alginate

Ha Danh Drc”
Trieong Pai hoc Pong Thap

Ngay nhan bai 31/12/2019; ngay chuyén phan bién 6/1/2020; ngay nhan phan bién 10/2/2020; ngay chp nhan dang 17/2/2020

Tém tit:

Toluene ciing nhw chlorotoluene 1a nhirng hgp chét dwoe sir dung phd bién va thwong dwoc phat hién trong moi
truomg bi 6 nhiém, nhit 13 méi trwong nuwée. Vi khuin Comamonas testosterone KT5 ¢6 kha ning phan hiy hiéu
qua cac chét nay. Khao sat kha niang lam sach toluene ciing nhw chlorotoluene trong méi truwong dit va nuwéc cia
vi khuin Comamonas testosterone KT5 dang tu do va ¢6 dinh cho thiy, KT5 dwoc ¢6 dinh trong alginate phan hiy
cac chit nay voi tde dd cao hon so véi dang tw do. Vi khuin ) dinh con chiu dung tot hon so voi dang tw do & do
pH qua thap hay qua cao. Ngoai ra, vi khuin c¢6 dinh trong alginate con c6 thé phén hiy tot hon dang tw do khi méi
trudong bi nhiém kim loai ning. Mirc d9 anh hwéng ciia kim loai ning dén sw phan hiy toluene 1a As = Cd** =~ Hg*'

=~ Cu** > Pb* = Ni*".

Tir khéa: alginate, chlorotoluene, Comamonas testosterone, kim loai ning, toluene.

Chi s6 phén loai: 1.5

- £ X
Dt van de

Toluene cling nhu chlorotoluenes dugc san xudt mot
luong 16n trén toan thé gidi vi cht’mg duoc su dung phd
bién dé san xuét nhiéu loai hoa chat nhu chét chdng chay,
thuc nhudm, thude trir su. . ., ding trong y té, san xudt vai,
polymer va nhiéu san pham khac [1]. Ngoai ra, chung con
dugc sir dung trong chit tay rira va dung méi. Hang nim,
mot luong 16n cac hop chat ndy duoc thai ra méi truong,
gdy 6 nhiém ngudn nude. Toluene va chlorotoluene dugc
phat hién trong méi truong, bao gdm dét, nude mat va nude
ngé"lm [2-7], ngoai ra chiing con dugc phat hién trong khong
khi [8] va thuc pham [9].

Toluene va chlorotoluenes 1a nhirng chat kha doc nén
viéc tay sach chung 1a can thiét. Mot trong nhiing cach tay
sach chiing 1a dung cac phuong phap sinh hoc. Phuong phap
nay an toan, ré tién, than thién véi moi truong va hiéu qua
cao so voi cac phuong phap khac. Trén thé gidi da co nhiing
nghién ctru vé cac vi sinh vat c6 thé phan huy dugc hop chit
toluene [1, 10-20] nhung chi c6 mdt cong bd duoc thyc hién
0 Viét Nam [21].

Mic du vy, da sb cac khao sat trudce day déu thuc hién
trong moi truong 1dng va st dung vi sinh vat dang lo Iing
ma it dé cap dén phan huy trong dét va st dung dang b
dinh. Mgt trong nhiing giai phap co dinh vi khuén 1a su
dung alginate. Alginate c6 ngudn gdc tu nhién, d& phan hiry

“Email: hadanhduc@gmail.com
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trong mdi trudng, ré tién, dé s dung, khong doc nén thudng
dugc dung trong y té, thyc pham ciing nhu ding dé cb dinh
vi sinh vat. C. testosterone KT5 dugc phan lap tu dét va
bun, va di dugc khao sat vé kha nang phan hiy nhiéu loai
chlorotoluene [21]. Bai bdo nghién ctru su phan huy cia céac
hop chat nay boi vi khuan C. testosterone KT5 duge c¢b dinh
trong alginate.

Noi dung va phuong phap nghién ciu
MGéi trwong nuéi cdy vi khuin

Vi khuén C. testosterone KT5 dugc nudi cy trong dung
dich khoang chét c6 cac thanh phan (g/1) nhu sau: Na HPO,
2,79; KH,PO, 1,00; (NH)SO 1,00; MgSO, HOOZOva
1,00 ml cac nguyén tb vi lugng. Cac nguyén td vi lugng
bao gom H,BO, 0,30; CoCl,-6H,0 0,20; ZnSO,-7H,0 0,10;
Na,MoO,-2H,0 0,03; MnCL-4H,O 0,03; NiCL-6H,0
0,02; CuCl,-2H,0 0,01. B3 pH cua mdi truong duge di€u
chinh bang dung dich HCI va NaOH. M6i truong duoc khu
trang & nhiét do 121°C trong 15 phut trude khi sir dung. Tat
ca hoa chat déu dugc mua tir Sigma-Aldrich hodc Merck véi
d6 tinh khiét >98%.

Phwong phdp cé dinh vi khudn trong alginate

Vi khuan duoc nudi cdy trong méi truong khoang nhu
trén ¢ 150 v/ph va ¢ nhiét d§ phong (trung binh la 30°C).
Toluene (2 mM) va yeast extract (1,0 g/l) dugc bo sung
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Determination of degradation
of toluene and chlorotoluenes
by Comamonas testosterone KTS

immobilized in alginate
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Abstract:

Toluene and chlorotoluenes are widely used ingredients
in industries and commonly detected in polluted
environments, especially in wastewater. Comamonas
testosterone KTS that effectively degraded these
compounds was determined to disintegrate the toxic
chemicals in liquid culture and soil. The results presented
that the bacteria immobilized in alginate degraded
toluene and chlorotoluenes more effectively than those
of free cells. Besides, the immobilized cells showed
higher toleration in extremely low and high pH levels.
Moreover, the immobilized form reduced the effects of
heavy metals during the degradation process. The effects
of heavy metals on toluene degradation were in order of
As5+ ~ Cd2+z Hg2+ ~ Cu2+ > Pb2+ ~ Ni2+.

Keywords:  alginate, chlorotoluenes, Comamonas

testosterone, heavy metals, toluene.

Classification number: 1.5
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nhim kich thich vi khuan sinh s6i. S lwvong vi khuén trong
mdi truong lac nay trung binh 1a 3,5x108 CFU/ml (dém
bang s6 khuan lac xuét hién trén thach agar). Sau 24 gio,
moi truong long dugce ly tdm ¢ 8.000 v/ph trong 10 phaut.
Vi khuan thu dugce duoc chuyén vao méi truong khoang,
khudy déu roi dugce ly tAm lan 2 nhdm lam sach hoa chat co
thé con sot lai bam vao vi khudn. Vi khuén sau d6 dugc cho
vao mdi trudng khoang méi, tron déu voi dung dich chia
alginate da khur tring dé thu dugc dung dich cudi cing ¢
3,5%10° CFU/ml va 3% alginate. Dua vao s6 luong vi khuén
ban du va sb luong hat alginate tao ra sb luong vi khuén
trung binh trong mdi hat dugc xac dinh.

Qua trinh ¢ dinh vi khuan dugc thuc hién bé‘mg cach:
dung dich chtra vi khuan va alginate dugc nho giot vao dung
dich chura 3% CaCl bang syringe. Dung dich 3% CaCl, nay
dugc khudy déu bang khudy tir & toe d6 500 v/ph trong suot
qué trinh nho giot. Hat dugc tao ra, rira lai roi chuyén sang
dich chira 3% CaCl, va bao quan trong 24 gi¢ ¢ nhiét d6 4°C
dé hoan tit qua trlnh cb dinh.

Thi nghi¢m phdn hiiy toluene va chlorotoluene trong
moi truong long

Qua trinh phan huy hoa chét cua vi khuan duoc thuc hién
& 150 v/ph va nhiét d6 phong v6i ndng d6 hoa chit 1a 2 mM
trong 12 gid. P6i v6i thi nghiém anh huéng cua kim loai
dén sy phan huy, kim loai ning bao gdm As** (As)0,), Cd*
(CdCl,), Cu** (CuCl,-2H,0), Hg* (HgClZ) va Ni** (NiCL,)
duoc thém vao mdi trudng khoang véi nong do cac ion la
2 mM. Lugng vi khuan trong dung dich 1a 3,5x10° CFU/ml
ap dung cho ca thi nghiém phén huy boi vi khuan tu do va
vi khuén ¢6 dinh.

Xdc dinh sw sinh trwéng ciia vi khuin trong méi
truong long va trong alginate

S6 luong vi khuan trong méi trudng 16ng sau mot thoi
gian u dugc xac dinh dya vao sb luong khuén lac hinh thanh
trén dia agar. Phuong phép xéac dinh sb luong vi khuén trong
hat alginate duoc thuc hién theo mo ta cua Schoebitz va ctv
(2012) [22]. Méi truong sau khi u dugc bd sung NaNO,
dén nong d9 6% va lac déu cho dén khi hat alginate tan het
(khoang 10 phut). Dung dich dwoc pha lodng rdi trai déu
trén dia agar chita mdi trudng khoang chat di mé ta & trén
va dém s6 khuan lac hinh thanh sau 24 gio i o nhiét do
30°C.

Thi nghiém phdn hiiy toluene va chlorotoluene trong
dit

Pat duoc thu tir vuon cay trong Truong Pai hoc Pong
Thap & do sau 10-50 cm, noi chua timg bi nhiém toluene
hay chlorotoluene. Mau dat sau d6 duoc bop nho bang tay,
tron déu roi ray sang qua tim ludi thép cho phép nhitng hat
¢6 kich thu6e nho hon 2 mm di qua. Mau dat duoc xac dinh
thanh phan trudc khi tién hanh thi nghiém (bang 1).



Bang 1. Thanh phan cla dét (tinh theo trong lwong dat kho).

Thanh phén Ham lugng
Cat 43,6+5,6%
Phu sa 34,7+7,7%
Dit sét 19,0£6,6%
Chét hiru co 21,443,5 g/kg
Nito 1,27+0,4 g/kg
Phétpho 1,1340,2 g/kg
pH 6,6+0,7

Khdi luong riéng 1,56+0,3 g/em?

Toluene va chlorotoluene 0

Dbi voi thi nghiém phan hiy hoa chat bang vi khuan
tu do, vi khudn dugc lam gidu trong méi truong khoang
1ol xit vao dat va tron déu. Tuong tu, ddi véi vi khudn cd
dinh trong alginate, hat alginate ciling dugc tron 1an véi dat.
Luong vi khuan dugc bd sung vao dat ¢ nghiém thuc vi
khuan ¢6 dinh va vi khuan tu do déu Ia 107 CFU/g dat kho.
Dit duoc bao quan trong b1nh nhya, ddy kin bang nép. Dt
dugc thém nude dé co do 4m 25%. Hang ngay nap dugc mo
ra chung 2 phut ’de O,co thé khuech tan \{ao va CO, Kkhuyét
tan ra ngoai. Dat cling dugc lac déu 1 lan khoang 5 phut
dé tron lai va dé oxy khuyéch tan xudng 16p dat sau. Do
day nap thuong xuyén nén do am trong dét thay ddi khong
dang ké trong sudt qua trinh 1. Cac nghiém thirc dbi chimg,
alginate khong chira vi khuan dugc tron vao dat.

Mau dit dugc lay dé phan tich hoa chat con lai sau mot
thoi gian 1. Toluene va cholorotoluene trong dat duoc trich
ly bang methylene chloride (CHCL).5¢ dat dugc cho vao
dung dich chia 15 ml methylene chloride, thém nudc dé
duoc 25 ml 1oi tron déu, vortex trong 5 phut. Mau duogc
dé yén trong vong 10 phut. Phan methylene chloride phia
trén tach khoi dung dich duge chuyén sang dng tube méi.
Qua trinh nay dugc thyc hién 2 lan. Dung dich methylene
chloride dugc 1am sach bang 0,22 pm syringe filter. Hiéu
qué thu hdi trung binh cua toluene, 2-chlorotoluene (2CT),
3-chlorotoluene (3CT) va 4-chlorotoluene (4CT) tir dat
tuong tng 1a 92,4, 93,0, 95,5 va 96,6%.

Scanning cau truc bén trong cia alginate

Qua trinh chup hinh ciu tric bén trong cua hat alginate
duogc thuc hién tai Pai hoc Chulalongkorn, Théai Lan. Qua
trinh scanning duoc thyc hién nhd may Scanning Electron
Microscope Analysis (SEM). Hat alginate duogc cé dinh
bang 1% osmium tetroxide (0,0, 1% trong 24 gio 10i duoc
rira lai bang nudc nguyén chat. Mau duoc dehydrate hoa
bang ethanol 1an luot 1a 30, 50, 70, 90% va con tuyét dbi.
Mau sau d6 duge lam kho bang CO,, duoc dinh khung bang
vang-palladium, roi dugc scanning bang JEOL microscope
(JSM-5410LYV, Jeol, Tokyo, Nhat Ban) ¢ 15 kV.

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(6) 6.2020

Khoa hoc Tu nhién n—

Phwong phap phén tich

Nong d6 ctia hoa chat dwoc phén tich bing HPLC va
GC/MS da dugc mo ta theo nghién ctru [21]. Céc thi nghiém
duogc lap lai it nhét 3 14n, s6 liéu duoc xtr ly bé’mg phén mém
Excel 2010 va SPSS 22.0 v6i muc d0 tin cdy 1a 95% tr phan
tich Duncan test.

Két qua va thao luan

Khdo sat kha nang phédn hiy toluene va chlorotoluene
cua C. testosterone KT5

Céc hat alginate sau khi hinh thanh c6 hinh cAu hodc
hoi bau duc, véi kich thudc khoang 3 cm va cac hat c6 kich
thudc gan nhu nhau (hinh 1). Cac hat duoc bao quan & nhiét
d6 4°C néu chua sir dung ngay. Kiém tra sy phat tan cua vi
khuén ra dung dich trong qué trinh ¢b dinh cho thiy lugng
vi khuan thoat ra ngoai moi truong long 1a 3,6x10° CFU/ml,
tirc chi chiém 0,1%. Hinh scanning bén trong hat alginate
cho thay, chiing ¢ cac khoang nho dé moi trudng co thé
khuéch tan vao bén trong, vi khuan c6 thé nhan duoc dugc
oxy dé hoat dong. Trén hinh chup, vi khuén dinh vao cac
thanh alginate & cac khoang rdng bén trong. Vi khuén sau
khi dugc ¢ dinh trong alginate, chung it di chuyén nhung
thuc hién duoc cac hoat dong khéc, va ching it tiép xuc voi
céc chat trong méi truong hon.

Hinh 1. Hinh anh chup hat alginate (trai) va mat scan cat ngang
cUa hat alginate (phai). Hinh scan cho thay vi khuan dwoc c6 dinh
trong hat. Hinh anh hat alginate bén ngoai va scan cat ngang & do
phéng dai twong (g 1a 1 va 5.000 lan.

O pH=7, vi khuan duoc cb dinh trong alginate c6 toc do
phéan hiy cao hon so véi vi khuan ty do cho dii ching c6 s6
luong nhu nhau. Tt hinh 2 cho thiy, tbc d6 phan hity 2CT
va 4CT boi vi khuén lo limg 1a nhu nhau, va chdm hon so
v6i toc d6 phan hity 3CT va toluene. Sy phan huy toluene
din ra nhanh hon so véi cac monochlorotoluene, két qua
nay ciing duoc mo ta tir cong bd trude day dugc thyc hién
boi Duc (2017) [21]. Su phan huy toluene va 2CT, 3CT va
ACT duoc thuc hién do vi khuéan ¢ dinh c6 toc d6 khac biét
khong dang ké. S6 luong vi khuan sau 12 gio 0 tang lén tir
1,22 dén 1,84 1an so voi ban dau. Sau khi 1, sb luong vi
khuén trong méi truong ¢6 chit dé phan hiy hon c6 phan
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nhiéu hon so v6i méi trudng cd chat kho phan hiy, nhung
trong mdi truong ching vi khuén tu do va vi khuén cb dinh
khong khac nhau dang ké (hinh 2B). Sau 12 gio 4, mot sd
vi khuén trong hat alginate phat tin ra méi trudng long. SO
lwong nay dao dong trong khoang tir 16 dén 20% tong s6 vi
khuan.

Trudc ddy dd c6 cac dong vi khudn phén huy
chlorotoluene nhu Rhodococcus sp. OCT 10 [1], Ralstonia
sp. PS12 [23], Burkholderia. PS12 [24] va Achromobacter
sp. KW1 [25] dugc cong bd. Cac dong vi khuan khac c6 kha
nang phan hity toluene nhung khong d& cap dén phan hay
chlorotoluene nhu mot sé dong dugc phan lap bdi Jacob va
Irshaid (2015) tir dt 6 nhiém [26], mot s6 dong vi khudn
phan huy toluene phan lap tir phan bo [27] va moi day nhét
1a Acinetobacter junii CHOO05 phan 1ap tir dat 6 nhiém dau
[28]. Nhung sy phan hiy cta cac dong vi khudn nay duoc
thuc hién ¢ dang tu do va khong khao sat anh huéng cua pH
cling nhu kim loai ning dén tdc do phan huy. Viéc khao sat
kha ning phan huy & trang thai ¢6 dinh va anh huéng cua
mdi truong dén sy phan hiy gitp ta c6 thé ap dung trong
thuc té.
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Hinh 2. Sw phan huy toluene va chlorotoluene b&i C. testosterone
KT5 (A) va sb lwong vi khudn & dang tw do va cé dinh trong
alginate (B). Thi nghiém dworc tién hanh trong méi trwéng l6ng
¢6 do pH=7 vé&i nong d6 héa chat la 2 mM va thoi gian G 1a 12 gio.
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Anh hwong cua do pH dén sw phdn huy toluene boi vi
khuan C. testosterone KTS ¢ dang tw do va co dinh

Khao sat sy phan huy toluene ¢ cac d6 pH khac nhau cho
thiy, lugng hoa chit con lai & cac d6 pH qua thip hay qua
cao déu nhiéu hon & do pH=7 (hinh 3), diéu nay chimg to
rang vi khuan kha nhay cam véi sy thay d6i ciia pH. O céc
do6 pH khac nhau, tdc do cua vi khuan c¢d dinh déu nhanh
hon so v6i dang tu do va su thay d6i pH it 1am thay ddi toc
d6 hon so voi dang tu do.

Tat ca cac truong hop phan hiy trong méi truong long
d3 mo ta trén day cho thay, vi khuin duogc cb dinh c6 toc
dd cao hon hin dang ty do. Cassidy va ctv cho ré“mg, sur
khéng tiép xuc truc tiép v6i hoa chit khi dwoc ¢b dinh trong
alginate gitp giam tinh doc hai dén vi khuén, gitp lam ting
téc do phan huy [29].

100

BVi khuan ty do
B Vi khuan ¢ dinh

Toluene con lai (%)

pH=5 pH=0 pH=7 pH=8 pH=9
Hinh 3. Anh hwéng cta d6 pH dén sy phan hiy toluene cua C.
testosterone KT5 & dang tw do va co dinh trong alginate. Thi
nghiém dworc tien hanh & nong dé héa chat la 2 mM va thi gian
ula12 gio.
Anh hwong cia kim logi nang dén swphdn hiiy toluene
boi vi khudn C. testosterone KT5

Céc kim loai ning co thé ton tai trong dat hay trong nuéc
va anh hudng dén cac hoat dong cua vi sinh vat. Kim loai
ning c6 mit trong dat da dwoc khao sat & mot s dia phuong
nudec ta [30]. Danh gid muc d¢ anh hudng cua kim loai nédng
dén sy phan hity toluene trong méi truong long cho thay, vi
khuén dugce ¢ dinh ¢6 toc do phéan hiy nhanh hon so véi vi
khuén tu do. Su ¢b dinh trong alginate, 16p alginate bao vé
cho vi khuén gitp chung giam dugc su doc hai ctia kim loai
ning so vai tiép xuc truc tiép trong méi truong long.

Trong s6 cac kim loai ning dugc khao sat, As™, Cd*,
Hg?* va Cu?* ¢6 mirc d6 wre ché twong dwong nhau. Sy phan
hay toluene, Pb*" va Ni?* ciing c6 muc do doc dbi véi vi
khuén tuong duwong va it hon so véi cac kim loai néu trén
(hinh 4). Nghién ctru truéc day dugc tién hanh boi Lin va
¢s (2004) cho thay, Mycobacterium sp. CHXY119 dugc ¢
dinh trong polyvinyl alcohol - alginate cing ¢6 kha nang
chiu dung duoc v&i ndng toluene va mot sd chit hitu co
khéc cao hon so véi dang tu do [31]. Mycobacterium sp.
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Hinh 4. Anh hwéng ctia kim loai nang dén sw phan hay toluene
cua C. testosterone KT5 & dang tw do va cé dinh trong alginate.
Thi nghiém dworc tién hanh & ndng do héa chét ciing nhw kim loai
ndng la 2 mM va thei gian G 1a 12 gio.

CHXY119 dugc ¢b dinh ciing it bi anh huong boi kim loai
nang nhu Mn*, Ni?*, Zn* hon so véi dang ty do. Két qua
nay cho thiy sir dung dang cb dinh c6 wu thé hon khi xu 1y
6 nhiém toluene trong cac diéu kién méi trudong khac nhau.

Phdn huy toluene va chlorotoluene trong dit béi vi
khudn C. testosterone KT5S

Trong cong b trude day, C. testosterone KT5 dang tu
do d3 duoc khao sat vé kha nang phan huy toluene va 3CT
va 34DCT trong dit. Trong bai bao nay, sy phan huy cac
chét nay cling dugc thyc hi¢én nhung co sb luwong vi khuéin
cao hon. Két qua cho thay, voi lugng vi khuan cao hon thi
tbc do phan huy trong dit cao hon. Chang han, trong bai bao
trudce, sé lugng vi khuan 1a 10¢ CFU/g dat kho, 78,6+4,7%
toluene bi phan huy sau 15 ngay [21]. Trong thi nghiém nay,
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ph?m tao ra su khac biét vé toc do phan huy.

Tir bang 2 6 thé thay rang, su chénh 1éch vé kha ning
phan huy cua vi khuan c¢b dinh va tu do trong dat 14 khong
nhiéu nhu trong méi trudng 16ng. Mic du c6 thé chiu dung
duoc doc td ctia moi truong tdt hon so véi dang tu do, nhung
vi khuén bi ¢ dinh go bo trong khoang khong gian hep
hon nén khéng dugc tiép xiic véi moi truong ngoai trong
thoi gian dau. Su khuéch tan hoa chat trong dét bi han ché
cling 1a nguyén nhan lam vi khuan bi ¢6 dinh kho tiép xuc
v6i hoa chat. Sau khoang 5-6 ngay, cac hat alginate ¢ hién
tuong vo ra hodc phan hity mot phan. Alginate c6 ngudn
gbc tir cac loai tao nau (Phacophyceae) nén viéc bi phan
huy 1a binh thuong va gop phan phong thich vi khuin ra moéi
truong ngoai. Toluene dé phan hity trong dat hon so véi cac
chlorotoluene khac. Mot nghién ctru trude day cho thiy, cb
dinh vi khun Pseudomonas sp UGI14Lr trong alginate dé
phan hity hoa chét trong dat 1am giam kha ning séng sot va
phan hay so v6i dang tu do [32]. P 4m trong dat thap la
yéu tb chinh dan dén su giam sut nay [32].

O mét s6 nghiém thirc, sy phan huy cta hoa chat trong
dat chua khir tring nhanh hon dat da khir tring 1 do hoat
dong cua vi khuan trong dét. Vi khuan di chung vao moi
truong dat chua khtr tring phan hity nhanh hon dat da khir
tring & mot sd trudng hop, chimg t6 vi khuan duoc chung
c6 su cdng tac voi vi khuan ban dia ma khong bi vi khuén
ban dia canh tranh hay trc ché. Trong cac nghiém thirc ddi
chimg khéng ching vi khuan, sy giam luong héa chit 1a
khong nhiéu, ching t6 vi khuan C. festosterone KT5 phat
huy duogc vai tro cua chung.

Bang 2. Sy phan huy toluene va chlorotoluene trong dat sau 7 ngay cta vi khuan C. testosterone KT5 dang tw do va cé dinh trong

alginate.
Toluene va chlorotoluene con lai trong dat (%)
Nghiém thitc  Alginate khong cé vi khuin Vi khudn tw do Vi khuén cé dinh
Pt khéng khir tring ~ Dat da khir tring Pt khong khir tring — Pat dd khie tring — Dat khong khik tring — Dat da khir tring
Toluene 88,3+6,3° 92,3+3,6° 35,5+7,3%A 41,2+8,8" 26,5+6,9°* 40,2+7,7°4
2CT 90,5:4,24 96,5+2,7 68,548,708 75,548,608 53,9+10,0% 64,5+11,7%¢
3CT 91,04,0° 95,0+2,24 42,4+11,1 65,4+10,2% 35,7+11,2 44,7+8 728
4CT 94,143 44 94,5+3 84 51,110,848 61,148 48 42,5+7,9*8 61,5+8,7v5C

" cac chi in thudng khac nhau di kem véi cac s6 thé hién sw khac nhau cé ¥ nghia théng ke trong cung mét hang va in hoa thé hién trong cung mét cot. Sy khac

biét nay cé y nghia thong ké & mirc p<0,05.

v6i 3,5x10° CFU/g dét thi toluene da hoan toan bi phan huy
trong dat sau 10 ngay. Tuy nhién, sy phan hity trong dat dién
ra cham hon rit nhidu trong moi truong 1ong. Didu nay ciing
duoc xac nhan ¢ bai bao trudc. Trong mdi truong dat, su di
chuyén tu do cua vi khuan, cling nhu sy khuéch tan cham
ctia hoa chat va 6xy thuong 1a nguyén nhan chinh dan dén
su phan hity chdm hon & maéi truong 16ng. Ngoai ra, cac yéu
t6 khac nhu thanh phan va két cau cua dat, do pH ciing gop
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Keét luan

C.
nhidm c6 kha niang tmg dung dé tay sach toluene va cac

testosterone KT5 dugc phan lap tu dat bi o

monochlorotoluene khéac ton du trong dat va trong nude. Vi
khudn c6 dinh trong alginate thé hién kha ning phan hay
vuot trgi so voi dang tu do trong diéu kién thuong hay khi
d6 pH thay ddi va sy nhiém doc cta kim loai nang.
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Tom tit:

Nghién ciru nay duge thwe hién nhiam do dac lwgng phat thai CH, tir hai h¢ thong canh tic lia nuée gom chuyen
2 vu lua va 2 vu lda + 1 vu mau tai xa Trwe Hung, huyén Truwc N1nh tinh Nam Pinh. Két qua nghlen ciru cho thay,
lwgng khi thii CH, trong rugng chuyén 2 vu lia dat cwe dai la 413,7 mg/m*/ngay sau 61-67 ngay cay, trong khi lwgng
phat thai CH, trong ruong 2 vu lia + 1 vu mau dat cye dai la 540,6 mg/m?/ngay sau 73-77 ngay cay. Sw khac nhau
nay dwgec gidi thich do ché d9 bén phan khac nhau giira hai phwong thirc canh tic. Rugng chuyén 2 vu lia chi yeu
stt dung phan bon v co nén cay trong dé hap thu hon va ciy lua smh trwéng nhanh h(m, do d6 dinh phat thai khi
CH, ciing sém hon. Trong khi rufng trong 2 vu lda + 1 vu mau chu yeu bon phin chuong hoai muc (phin compost)
nén pha1 mat mot thoi gian dé vi sinh vat phan giai, Kkhién cho giai doan day thi ctia Iia mudn hon va dinh phat thai
khi CH, cling cham hon. Day la ly do giai thich cho lwgng CH, phat thai trong dét tréng 2 vu hia + 1 vu mau (quy
doi 2, 668 tin Co, e/tan thoc) cao hon so véi dat chuyen 2 vu lua (quy d6i 2,194 tin CO, e/tan thoc). })ay mdi chi la
két qua nghién ciru buée dau vé anh hu’(rng ciia cic yéu tb phan bon va giai doan sinh trlr()'ng ciia lia dén phat thai
khi CH, trong canh tac laa Illl’O’C iy vung Dong bang song Hong Pé danh gia chinh xac mirc phat thal CH, trong diéu
kién canh tac clia Viét Nam, cin tlep tuc thwe hién cac nghién ciru khéc, trong dé quan tim dén van dé phat thai khi
N,O thwong di kém voi phat thai CH,

Tir khéa: CH,, Nam Dinh, phat thai, 2 vu laa.
Chi sé phén loai: 1.5

Mé dau dit, bon phan, ché do ngap nudc...) hay dic diém khi hau [6].
CH, phét sinh trong dat vung ré lua va di vao khi quyén bang
3 cach: (i) Ttr cac mo khi bén trong than cay lba phat tan qua
16ng va phién la laa (chlem 90% tong lugng CH, phat thai tir
rudng lua); (ii) Qua tang nudc mat rufng va bay vao khong khi
thong qua khuech tan gradient nong do (chiém 9%); (iii) Sui
bot khi trong ting nudc mit trén rudng laa (chiém 1%) [7].
Wang va cs (1997) [8] chi 16, CH, phat thai chu yéu thong qua
la lua, dac bi¢t vao giai doan sinh truong cia cay lta, khoang
50% lugng CH, phat thai thong qua phién 14 vao truée giai
doan cdy lua vuon long. Pathak va cs (2005) [9] cling chi 10,
phat thai CH, thuong tap trung vao giai doan cdy lua bat dau
dé nhanh den khi tr6 bong, do & giai doan nay qua trinh phan
hity cac hop chit hiru co trong dat didn ra manh, cing véi su
phat trién manh ciia cdy laa. Trong khi d6, giai doan tir khi lua
chin stra t6i khi thu hoach, lugng CH, phat thai giam dan va dat
thap nhét vao thoi diém thu hoach, vi giai doan nay nguoi dan
thuong rat nudc phoi ruong dé chuén bi thu hoach.

Blen d6i khi hau (BDKH) 1a mét trong nhiing thach thirc
toan cau dbi voi sy phat trién va ton tai cua nhan loai trong
thé ky XXI [1], lam gia tang tin sudt va cuong do cac hién
tuong thoi tiét cuc doan va thién tai [2]. Phat thai khi nha
kinh (KNK) nhu CO,, CH,, N,O va cac khi fluouride (HFCs,
PFCs, SF, NF)) la nguyen nhan chu yeu dan dén BDKH toan
cau [3]. Nguon phét thai KNK chii yéu tir ¢6t nhién liéu hoa
thach (xang, dau, than da...), khai thac khoang san, st dung
d4t, thay doi sir dung dat va 1am nghiép. Trong cac ngudn phat
thai KNK, luong phat thai tir phd ring nhiét d6i, thay doi sur
dung dit va 1am nghiép chiém tdi 20% tong luong KNK phat
thai. Lugng phat thai tir linh vire ndng nghiép chiém 10-12% tong
lugng KNK phat thai hang ndm trén toan cau [4] va chiém 20%
lugng KNK hién nay trong khi quyén [5]. Hé thong canh tac can
chu yéu phat thai N,O, trdng lta nude phat thai N,O va CH,.
CH, hinh thanh tir dat quanh r& lta va phat thai vao khi quyén
nho khuéch tin qua hé théng mach thong khi va phy thudc
vao tinh chét 1y hod va sinh hoc dit; ky thuat canh tac (lam Hé théng trong laa nude dong vai tro dic biét quan trong
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Abstract:

The study has been conducted to examine CH, emission
from two paddy rice cultivation systems including two
specific paddy rice crops (RL) and two paddy rice crops
rotated with one another crop (RM)in Truc Hung commune,
Truc Ninh district, Nam Dinh province. CH, emission
was found peaking at 413.7 mg/m?/day in the RL system
after 61-67 days of transplantation; while one in the RM
system peaking at 540.6 mg/m*day after 73-77 days of
transplantation. The main reason for the difference was
blamed on distinguished feritiser applications between
RL and RM systems. Accordingly, the RL system which
mainly applied inorganic fertilisers, so the plants easily
absorbed the nutrients and grew faster, inducing earlier
CH, emission peak. In contrast, the RM applied mainly
compost which took a longer time for microorganisms to
decompose and make nutrients available for crops. As a
result, the CH, emission peak was delayed in comparison
with the RL system. Therefore, the total emission of CH,
in RM (2.668 tons CO,e/ton rice equivalent) was higher
than that in RL (2.194 tons CO,e/ton rice, equivalent).
These preliminary findings have demonstrated the
effects of fertilisers and rice growth stages on CH,
emission in the Red river delta. Further researches should
be implemented to precisely evaluate CH, emission in
cultivating conditions in Vietnam, in which N,O emission
should be included along with CH, emission.

Keywords: CH,, emission, Nam Dinh province, two
paddy rice crops.

Classification number: 1.5
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trong an ninh luong thuc toan cau, 1a ngudn cung cp luong
thuc cho mét ntra dan sb thé gioi [10]. Bén ndm 2011, dien tich
trong lta nudc chiém 11% tong dién tich canh tac toan cau va
co the tang lién tuc trong 20 ndm tlep theo do sirc ép gia tang
nhu ciu vé gao dugc du béo 1én dén 24% [11]. Trong trong lua
nude, viée tudi dinh ky gitp giam khoang 40% lugng CH, phat
thai, viéc bon phan chudng hay phan xanh lai lam tang 41%
lugng khi nay [12]. Lugng phan nito bon cho lia cling anh
huéng dén luong CH, phat thai: lugng phén nito thap (trung
binh 79 kg N/ha) lam tang phat thai CH, 1én 18% so v&i khong
bon; lugng phan nito cao (trung binh 249 kg N/ha) 1am giam
15% lugng CH, phét thai; thay thé phan uré bang phan amoni
sulphat lam giam phat thai CH, toi 40% nhung lai lam ting
lugng N,O phat thai [13]. Nhu Vay, viée trong lta nude nham
dam bao ning suat toi da, dong thoi gitr mirc phat thai KNK thap
nhat dé han ché BDKH la van dé can giai quyét dé phat trién bén
viing nén nong nghiép. Giam thoi gian ngap nudc trong canh
tac Ita dé han ché sy phan huy yém khi cac hop chat hitu co va
giam lugng cac bon dau vao thong qua kiém soat phan bon sé
g6p phan quan trong giam phat thai CH "

Viét Nam ¢ nén nong nghi€p lta nudc lau doi, véi dién tich
chiém 52,5% tong dién tich dat nong nghiép [14]. Téng KNK
phat thai ttr linh vire nong nghiép nam 2010 1a 88,4 triéu tin CO,
twong duong (chiém hon 53,1% tong lvong KNK cia ca nuoc)
trong d6 50,5% 1a tir trong lia nude [15]. Trong diéu kién trong
ltia nude ¢ Viét Nam, thanh phan phan bon ¢6 anh huong 1o rét
dén luong CH ,phatthai [16, 17]. Theo Nguyén Dic Hung va cs
(2018) [16], bon rom ra lam tang phat thai CH, cao nhét nhung
cho nang suat Itia thap nhat, trong khi bon phan compost 1am
giam phat thai CH, va tang nang suat lua khoang 19,8-26,3%
50 vi bon rom ra; sy bién dong lugng phat thai CH, thay doi
theo miia vy, cao hon vao vu mua va thip hon vao vu xudn. Ky
thudt canh tac la nudc ciing anh huong dén phat thai CH,; tudi
ngdp va dé kho xen ké& véi ap dung boén phan dam theo bang
so mau 14 giup nang cao nang suit lua va giam phat thai CH,
19-31% so véi dé ngap nudc thuong xuyén [17]. Cac két qua
nghién ciru trong va ngoai nude vé phat thai CH, trong trong
la nudce con cho thiy co sy blen dong phat thal do tap quén
canh tac khac nhau. Dé cung cap thém dit liéu va hoan thién
hon biic tranh vé phat thai KNK tir trong laa nude ving Dong
bang song Hong, cac tac gia da tién hanh thi nghiém do phat
thai CH, vu mua nam 2017 tai xa Truc Hung, huyén Truc Ninh,
tinh Nam Dinh nhidm cac myc tiéu: (i) Lam rd moi quan h¢ gitra
phat thai khi CH, va cdc giai doan sinh truong cua cdy lua; (ii)
Anh huong cta phuong thire canh tac dén luong khi thai CH,.

Phuong phap nghién ciiu
Phwong phdp thue nghiém trén dong ruéng

Khu viee thue nghiém: bd tri 6 diém thu mau dé do phat thai
CH, (bang 1) tai 2 khu vye c6 k¥ thuat lam dat khac nhau va
bon phan khac nhau cta xa Truc Hung, huyén Truc Ninh, tinh
Nam Binh trén dat canh tac 2 vu lta nude/nam (hinh 1). Tong
dién tich dat nong nghi¢p tai khu vuc thuc nghiém la 47 ha,



trong d6 khoang 70% dat trong laa nudce va 30% dét trong mau.
Vu miia nim 2017, do anh hudng 16n ciia mua bio bat thuong
nén toan tinh Nam Binh c6 dén 9.000 ha lua phai gieo cdy lai
2-3 lan sau 1 thang theo lich thoi vu. Riéng tai xa Truc Hung,
la gan nhu khong bi anh huong, chi c6 mot so dlem can cay
dam. Khoang 70% dién tich vu miia cta xa cdy giong laa Bic
thom 7, thoi gian thu hoach 1a 100 ngay sau céy.

Giai doan tir cudi phan nhanh, 1am dong dén khi thu hoach 13
thoi ky cdy lua phét thai CH, cye dai va giam dan vé cudi vy [9],
do d6 Iya chon thoi gian thi nghiém do phat thai CH, tir cubi thoi

ky phan nhanh dén khi thu hoach lta; mau liy 3 do“[ tir ngay 8/9-
7/10/2017; thoi diém 1iy mau tir 8-11 gio sang hang ngay.

Bang 1. Cac vi tri thwc nghiém lay mau KNK.

Toa do

STT Ky hiéu Dic diém
Vidj Kinh dj
1 RLI 201454 106°18°1247 - Pt chuyén 2 vu lia, dia hinh thip tring
et orort g " Dit phu sa trong dé song Ninh Co
: RL2 2L 106718149 - Ché dg mude ngap thuong xuyén theo lich diéu tiét
nude cia dia phuong
3 RL3 20°14°543”  106°18°169” - Ky thuat lam dat dam ngau giira hai vu lia
- Bon phan NPK
4 RMI 20149717 106°18°106” - Pat lba nude 2 vy + 1 vy mau, dia hinh cao
- Dt phi sa khong duoc b ven dé song Ninh Co
0 9 9 ] 9, ”» A N ,
) RM2 i LT - Ché d¢ nudc ngap thuong xuyén theo lich dicu tiet
nudc cua dia phuong
6 RM3 20°14°970"  106°18°074” - Ky thudt phoi ai giita 2 vu

- Bon 16t phan chudng t hoai muc (compost)

Hinh 1. So’ d6 khu vie thwe nghiém.

Dung cu thyc nghiém: dung 6 b thiét bi thu mau khi phat
thai ¢6 hinh hop chir nhat (chamber). Cdu tao ciia chamber
g(‘”)m 2 b phan: (i) Than chamber 1am bé’mg vat li¢u nhya trang
nhom va mica vai kich thude dai x rdng x cao la 45x40x100
cm; (i) Chan dé bang vat liéu inox (45x40x30 cm) (hinh 2).
Hai mit bén ctia chan dé c6 dit dng luu thong nude dudng kinh
0,18 cm giira bén trong va bén ngoai chan dé (binh thuong dé
md, dén khi 1dy mau chung duoc dong lai bang 2 nut nhua).
Phia trén ctia chan dé c6 ranh (kich thuéc: 4x4 cm) chira nude

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(6) 6.2020

Khoa hoc Tu nhién n—

dé dat than chamber (hinh 3). Trong qua trinh 1dy méau khi, rinh
ludn chira ddy nude sao cho than va dé ciia chamber tao thanh
1 hop kin nham ngin khong cho khong khi luu thong vao va ra
khoi chamber.

Hinh 2. Cau tao chamber thu mau khi phat thai [18].

Cac thiét bi lip dat bén trong chamber 1ay mau khi gom: 1
nhiét ké dung dé do nhiét do trong hop lay mau khi & mdi lan
ldy miu; 2 quat gi6 dé tron déu khong khi trong hop ldy miu
trong subt qua trinh léy méu. Thiét bi bén ngoai chamber gém
binh dc quy (12 V) ndi véi quat gio bén trong; bo phén diéu
ap (ong nhya dudng kinh 0,2 mm; dai 0,72 m va van dleu ap
dé diéu chinh can bang 4p suét); van 3 chiéu; ong lay mau khi
du'orng kinh 4,8 mm, dai 80 cm, gin voi van 3 chleu va ndi véi
xi lanh hiit mau; xi lanh lay mau (50 ml) c6 dau gin kim tiém
loai nho 2,5 pm; lo dung mau khi va ddng ho dé xac dinh thoi
gian khi 1dy mau khi.

Chan dé cua chamber léy mau duoc dat cach by rudng
khoang 3 m, sau dudi mat dat tir 7-10 cm. Chéan dé duoc dat
¢b dinh trén rudng lta trong sudt qua trinh 14y miu, dat trude 1
ngay cia dot thu mau dAu tién. Pat cau tre dai 3,5 m ndi tir by
rudng dén vi tri ddt chamber sao cho vi trf cu tre cach vi tri dat
chan dé khoang 20 cm dé thudn loi cho qué trinh thao tac lay
mau va tranh 1am x4o tron ting dat dudi chan dé, dan t6i anh
hudng dén két qua do phat thai CH,. Quy cach dat thiét bj duoc
k1em tra ky ludng truge khi liy mau dé dam bao chat lugng
mau trong subt qua trinh do dac tai hién trudng.

Hinh 3. C3u tao va cach dat chan dé clia chamber [18].

Cdch thu mau khi:

+ Budce 1: d6 day nudc vao ranh nudc phia trén chan dé cua
chamber va lap dat than chamber vao chan de.
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+ Bude 2: khoa van didu 4p va bat quat chay dé dam béao khi
duoc tron va dao déu trong toan by chamber.

+ Bude 3: lay mau khi, dung xi lanh dung tich 50 ml hut khi
tir chamber tai cac thoi diém ty t,t,, t;. Trong do, t,la thoi diém
ngay sau khi lap dat than chamber len chan dé va khoa van diéu
ap; t,,t,, t, tuong tmg la céc thoi diém 10, 20 va 30 phat. Luu y
truoc kh1 1ay mau, khi trong chamber duoc hiit day 5 lan thong
qua van ba chidu. Khi dugc hit va bom vao lo dyng mau. Mdi
lan léy mau, thong s6 nhiét 6 va muc nudc rudng dugc ghi
chép vao phiéu theo doi.

Phwong phap phdan tich

Cac mau khi trong lo dung mau dugc dwa vé Phong phan
tich va thi nghiém tong hop dia ly, Vién Dia ly dé phan tich
nong do CH, bang may sic ky khi GC6810C. Cudng do phat
thai khi CH, (mg/mz/h) dwoc tinh bang phuong trinh ciia Smith
va Conen (2004) [19] nhu sau:

ACvMP 273

f —_ — k —

At A 4 PO Tkelvin

Trong d6: AC 14 sy thay d6i nong do khi CH ,trong thoi gian
At; v va A 1a thé tich chamber va dién tich chan dé; M 1a khi
luong nguyén tu cua khi; V la thé tich chiém boi 1 mol khi &
nhiét do va 4p suét tiéu chudn (22,4 1); P 1a 4p suat khi quyén
(mbar); P, 1a 4p suét tiéu chuan (1013 mbar); T, =273+T, va
T =TT +T+T,)/4.

Tong tich liy phat thai cua CH , trong ca vu lua dugc tinh
theo cong thirc hinh thang sau:

F +F
+...+(nc_nx)*u

+F J
n2 +(n3_ nz)* n2 n3 :

F,
GWP = (n; —ny) * n12 3

Trong do: n, n,, n, 1a ngay cua lan lay mau thir 1, 2, 3; n la
ngay lay mau thu' x truoc lan ldy mau cudi cung; n, la ngay cla
lan 1y mau cudi ciing; F,F,F.,F vaF lan hrort la lugng
phat thai trung binh ngay clia khl CH (mg/mQ/ngay) ung vaéi

cac ngay liy mau n,n,n,n van.

Dua vao cach tinh cua IPCC (2007), tinh toan tiém _nang
nong 1én toan ciu bang viéc quy d6i tht ca cac loai KNK vé Co,
(twong duong CO,e). H¢ s6 quy doi CH, vé CO,e=25*CH,.

GWP(C 0,e)
san lwong

Hé s phat thai theo ning suat ltia: k =

Xir 1y s6 liéu phan tich: két qua phan tich duoc xtr 1y bang
phan mém Excel va phén mém thong ké R. Dé phan tich su
khéc biét c6 ¥ nghia thong ke, ching tdi su dung phan tich
phuong sai ANOVA mét nhdn t bang ham mot bién (One-way
ANOVA).

Két qua va thao luan
Phat thai CH  theo cdc giai doan phat trién ciia liia

Theo két qua diéu tra thuc té, trong lta nu6e tai xa Truc
Hung, Tryc Ninh, Nam Dinh theo truyen thong rudng ngap
nudc, thao nude 1 lan. Myc nude trong rudng lua duoc dleu
tiét theo kénh ndi dong. V& phan bon, ngudi dan cha dong vé
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liéu luong va  chung loai phan bon, dya theo kinh nghiém canh
tac va thoi tiét mua vu. Két qua tinh toan cho thay, lugng CH,
phat thai trén dat chuyén 2 vu laa (RL) dat cao nhat (413,7 mg/

m?/ngay) trong giai doan tir 61-67 ngay cdy, tring véi thoi ky
sinh san cua cdy lua (hinh 4). Trong khi d6, rudng 2 vu lta + 1
vumau (RM) c6 lugng CH, phat thai dat cyc dai (540,6 mg/m?/
ngay) trong giai doan tir 73 77 ngay sau cdy. Ché d6 bon phén
va diéu kién nén dat rudng co thé 1a nguyén nhan chinh dan
dén su khac biét nay. Tai 3 diém do RL1, RL2 va RL3, nguoi
dan sir dung hoan toan phan hoa hoc nén cay trong dé& hap thu
va tbc do phat trién cia lua nhanh hon, lua dat dén giai doan
sinh san som hon. Trong khi do, trén 3 diém do RM1, RM2 va
RM3, ngudi dan chu yéu bon 16t vao dau vy bang phan chudng
u hoai muc, lugng phan hoa hoc dung trong vu gidm hon so voi
cac diém RL. Phai mat mot khoang thoi gian nhat dinh dé vi
sinh vt ¢6 thé phan giai phan compost nay thanh dinh dudng
dé tiéu cho lta. Vi vay, thoi gian thanh thuc cua lia cham hon,
khién cho dinh phat thai khi CH, xuat hién chdm hon so véi
trén chan rudng chuyén 2 vu lia (RL).

Dinh phat thai CH, trén dit chuyén 2 vu lua (RL) khu vyuc
nghién ciru co gia tri tuong dwong véi két qua cong bd cua
Quynh Duong Vu, et al. (2015) [20] khi thuc nghiém trén dat
trong lGa tai huyén Hiép Hoa, Bic Giang. Tuy nhién, nghién
ctiu cua Pham Quang Ha va cs (2013) [21] trong chau thuc
nghiém tai Vién Moi truong Nong nghiép (Tur Liém, Ha Noi)
vu xuén lai cho két qua thap hon, v6i dinh phat thai khi CH,
vao khoang 45-60 ngay sau cay Su khac nhau nay c6 thé 1a do
sy anh hudng cua cac tinh chat hod, 1y, sinh hoc cua dat va ky
thuat canh tac nhu lam dat, bon phan, tudi nudc, gieo trong hay
nén khi hdu mua trong [9]. Két qua nghién ctru ciing tai Nam
Pinh cua Nguyén Hitu Thanh (2012) [22] lai cho thay, lugng
phat thai CH, vuot trdi so v6i cdc gid tri thu duoc ciia nghién
clru nay, gia tr1 phat thai CH, 1én dén 94,2 mg CH ,/m?/h; twong
duong 2260 mg CH /mz/ngay Tuy c6 su chénh lech 16n voi két
qua cua nghién ctru nay, nhung nhiing két qua cong bd cua tac
gia Nguyen Hittu Thanh c6 bién do dao dong kha I6n. Vi vay,
can c6 nhiéu thyc nghiém dong rudng dé khang dinh lai.

Phat thai CH, (mg/m?/ngay)

700 -
89-95 ngay sau cay

61-67 ngay sau ciy

73-77 ngay sau cay

RM
09-08-17

19-08-17 07-10-17

Hinh 4. Phét thai khi CH, tlr cay lia & cac giai doan khéc nhau.

D6i v6i 3 vi tri thue nghiém RM, cling didu kién thoi tiét,
thoi diém phat thai cao nhat cua ciy laa khao sat ghi nhan dwoc
vao khoang 73-77 ngay sau cay va lugng CH, phat thai voi
cuong do 16n hon so vdi mau thu dugce tai RL 75% (p<0,05).
Su khac biét nay c6 thé do cach ding phan bon khac nhau,

10



dan dén ham luong chat hiru co trong dat ctia 2 khu vyc thyuc
nghiém c6 sw khac nhau. Tuy nhién, nguyén nhén cua sai khac
nay can dugc tiép tuc nghién ctru thém. Két qua tuong tu ciing
da dwoc khang dinh trong nghién ctru cia Pham Quang Ha va
cs (2013) [21]. Két qua thu dugc tai khu vuc khéo sat cho thay,
ham luong chat hitu co trong dat ty 18 thuén vai lugng phat thai
CH, va ty 1€ nghich v6i thoi gian phat thai CH,. Phat thai CH,
giam dan vé cudi vy, thé hién 16 ¢ cac diém khao sat RL; giam
cham & chan ruong RM. Két qua nay tuong dong véi két qua
duoc cong bd ciia Quynh Duong Vu, et al. (2015) [20] da thuc
hién tai Bic Giang vu mua 2011 va nghién cru cia Mai Van
Trinh va cs (2014) [23] tai Thinh Long (Nam Dinh) vu mua
2014. Sy giam cuong d6 phat thai CH, ¢ giai doan cudi vu 1a
do nguoi dan rit nude phoi ruong dé chuan bi thu hoach, nén
da 1am giam qua trinh phan hay chét hitu co trong diéu kién ky
khi. Ngoai ra, sy suy giam dong ning cua 14 laa & giai doan sip
thu hoach ciing dd han ché duong dan khi CH , Ta khoi ruong
lua [22, 24].

Téng tich lity phit théi va h¢ sé phdt thii CH, vu miia
2017

Thyc nghiém déng rudng tai Tryc Hung, Tryc Ninh, Nam
Dinh dién ra trong 28 ngay, véi 3 dot ldy mau, tong gié tri phat
thai cho toan vu dugc trinh bay trong bang 2.

Bang 2. Téng phat thai KNK vu mua 2017.

gl:rli :é;iem Téng lugng phit thii ;ftl.r;n tgh;,:ilzﬁg/ha) (Ltmg(f gh;])uy i
- GWP trong 28 ngay 122 3,044

GWP ca vy 435 10,871
RL GWP trong 28 ngay 91 2,276

GWP ci vy 325 8,127

Vi mau RL, tong luong phat thai ca vy 1a 325 kg CH,/ha,
chua bang 50% so voi két qua thu duoc tai Thinh Long,
mua 2014 véi tong gia tri 1a 789 kg CH /havoi mau ding hoan
toan phan bon NPK trong nghién ctru cua Mai Van Trinh va
cs (2014) [23]. Tuy nhién, két qua thu duogc tai khu vuc léy
mau RL lai khong c6 su sai khac nhiéu so voi két qua nghién
ctru ciia Nguyén Van Bo va cs (2016) [25] véi gia tri 443 kg
CH,/ha tai Thinh Long (Nam Dinh). Sai khac nay c6 thé do
cach lya chon chung loai, lugng phén bon su dung, chit luong
dat hodc giéng va mat do ciy lta. Pé co két qua so sanh chi
tiét hon vé sy sai khac va nguyén nhan cia sy sai khac, cc thi
nghiém can thuc hién khao sat trong ca vu lda, tai cac thoi ky
phat trién cta cay.

Két qua tong tich lily phat thai mot lan nita khing dinh, dat
¢6 ham luong chat hitu co cao (do sir dung phan chudng hoai
muc) phat thai lugng khi CH, vugt hon 33% so v6i chi st dung
phan NPK thong thuong. Lugng CH, phét thai wdc tinh trong
riéng vu mua 2017 tai vang khao sat dat gia tri kha 16n (10,871
tan CO ,e/ha) voi dat ruong 2 loa + 1 vu mau (RM) va 8,127 tan
CO, e/ha & rudng chuyén 2 vu Ita (RL). So sanh véi cac két qua
nghlen ctru d dwoc cong bd cua Mai Vin Trinh va cs (2014),
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Nguyén Vin Bg va cs (2016) [23, 25], gié tri tong tich liy phat
thai CH, tinh todn dugc trong nghién ciru nay con thap. Pay la
két qua noi suy, mang tinh dy béo.

Xét vé& san lugng thu hoach cubi vu, rudng dung phan
chudng bon 16t (RM) cho ning suit vuot tréi hon rudng ding
phan hoa hoc trong vu mua 2017. Nang suét thu hoach thuc té
tai cac diém khao sat nhu trong bang 3.

Bang 3. Néng sut lta vy mua 2017.

Niing suét tai cc diém Niing suét trung binh

ta théc/sio Biic Bj ta théc/sio Biic By tin/ha
RM 15 1,5 14 1,467 4,074
RL 14 13 13 1,333 3,704

San lugng thu hoach vy mua 2017 tai vung khao sat thép
hon san luong trung binh hang nam. Nguyén nhan dugc cho la
do nhitng bat thuong vé thoi tiét trong thoi ky gieo cdy. Theo
Nién giam thong ké 2016 tinh Nam Dinh, ning suit lta vu mua
trén toan tinh trung binh dat 5 tan/ha. Dic biét, huyén Truc
Ninh 1a ving canh tac lta trong diém ciia tinh, ning suit vu
mua cac nam trude déu dat mirc trén 5,2 tAn/ha. Vi két qua
thu duoc cho théy, nang suat vu mua 2017 tai khu vuc khao sat
thap hon nhiéu so v6i ciing ky hang nam. Hé s6 phat thai CH .
cho vu mua 2017 dugc tinh nhu sau:

- V6iruong 2 vu lia + 1 vy mau, dung phan chudng bén 16t:
k., =10,871/4,074=2,668 (tan CO,e/tan thoc).

- V6i ruong chuyén 2 vu lba, chi
k., =8,127/3,704=2,194 (tan CO,e/tan théc).

ding NPK:

Két qua nay mot lan nira khang dinh, viéc sir dung phan
chudng hoai muyc dé b sung chat hiru co cho dat 1a mot yéu t6
lam gia ting phat thai CH, vao khi quyén, 1am gia ting nong do
KNK. Tuy nhién, nghién ctru cia Pham Quang Ha va cs (2013)
[21] chira rang, lugng phat thai CH, trén dat xam bac mau cao
hon trén dat phu sa. Vi vay, t6i uu hoa str dung phan bon con
tiy thudc vao dic tinh dat nén cua timg khu vuc cu thé va can
nghién ciru b6 sung. Ngoai ra, theo phuong thirc canh tac thuc
té tai Nam Dinh, hién nay s6 ho gia dinh sir dung phan chuong
bon 16t 1a khong nhiéu, can ddy manh hoat dong tuyén truyén
dé thay d6i thoi quen canh téc cia ngudi dan.

Hé s phat thai CH, thu dugc trong nghién ciru nay 1an luot
132,194 va 2,668 tin CO e/tan thoc tuong tmg voi chan rudng
chuyén 2 vu lta va rudng 2 vu [ia + 1 vu mau. Tuy nhién, vu
mua 2017 tai Nam Dinh da gip diéu kién thoi tiét bat loi ngay
tir thoi ky gieo cdy, gip mua lut vao lic thu hoach nén anh
huong kha nhidu dén ning suét lta, anh huong dén hé sé phat
thai CH, trong san xuat lua.

bén nay, Viét Nam van chua c6 by hé sO phat thai riéng
cho céac linh vyc, nganh cu thé ma su dung h¢ $0 khuyén cao
ctia IPCC. Céc hé s6 nay khong hoan toan phi hop vai thyc té.
Ngoai ra, ¢6 thé thiy cac nghién ciru thuc nghiém vé phat thai
KNK trén dong rudng trong nudc con han ché, chua diy du
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va chua 1ap duoc hé s phat thai riéng cho linh vuc nay. Cac
két qua thu duoc xét riéng khu vie Dong bing song Hong va
tinh Nam Dinh van chua hoan toan dong nhét. Sai léch nay do
nhiéu nguyén nhan nhu phwong thirc canh tac, didu kién thoi
tiét... Viéc xdy dung hé sb phat thai riéng cho Viét Nam con
rat nhiéu kho khan. Tuy nhién, ddy 1a muc tidu cap thiét, can
som hoan thién.

Keét luan va khuyén nghi

Nghién ctru thyc nghiém do phat thai khi CH, tai ruong lua
thugc xa Truc Hung, huyén Tryc Ninh, Nam Dmh cho thay,
dinh phat thai khi CH, phu thudc vao cac giai doan phat trién
cua cay lua va dat cao nhat vao giai doan lua thanh thyc. Lua
canh tac trén dat rudng trong xen mau (2 vu lia + 1 vy mau)
c6 dinh phat thai CH, ¢ thoi gian mudn hon so vdi lua canh tac
trén dat chuyén 2 vu lua nhung luong phat thai cao hon 75%.
Hé s phat thai CH, trén rudng 2 vy lta + 1 vu mau dat 2,668
(tin CO e/tan thoc) trén ruong chuyén 2 vu lua thap hon, dat
2,194 (tan CO e/tan thoc). Két qua nghién cuu da gop phan
cung cap co so khoa hoc cho viéc tinh toan hé s6 phat thai CH,
tir canh téc lua nudc trong diéu kién & Viét Nam hién nay.

Nghién ctru con mot s6 han ché nhu: chua tinh toan dugc
lugng phat thai khi N,O thuong d1 kem v6i phat thai CH, ¢ cac
rudng lta nudc; chua lam & mdi lién hé giira cac tinh chat ly
hoa ciia dit canh tac voi luong khi thai, ciing nhu ché d6 phan
bon khac nhau anh huong nhu thé nao dén lugng phat thai khi
CH, va cac loai KNK khdc trong bbi canh tac dong cua BDKH
& nude ta. Do d6, can c6 nghién ctiru mo rong dé 1am 16 cac moi
quan hé nay.

Tép thé tac gia xin cam on Bo KH&CN di tai tro kinh phi
cho dé tai KH&CN doc lap cap qudc gia: “Nghién ctru, danh
gid tac dong cua BDKH dén tai nguyén dit ving Pong bang
song Hong va dé xuét cac giai phap chii dong g pho”, ma so
DTDLCN.48/16.
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Tom tit:

Cua (Brachyuran crabs) 13 nhom giap xac (Crustacea) c6 thanh phén loai da dang, phan b rong va giir vai tro sinh
thai quan trong & khu vure rirng ngip min (mangrove forest area). Trong nghién ciru nay, cic miu cua dwgc thu tai
12 diém nghién ctru thudc hai kiéu sinh canh, gom: sinh canh rirng ngip min va sinh cinh bai bdi ¢ khu vuc rirng
ngip min thudc huyén Ct Lao Dung, tinh Séc Tring vao thang 4 (mua khé) va thiang 9 (miia mwa) nim 2019. Két
qua nghlen ciru di xac dinh dwoc 34 loai thude 17 gidng, 7 ho. Trong d6, ho Ocypodidae c6 da dang loai I6n nhit voi
11 loai, tlep theo l1a ho Sesarmidae (7 loai), Portunidae (6 loai), Varunidae (4 loai), Graps1dae (3 loai), Matutidae (2
loai) va thap nhit la ho Xanthidae chi ghi nhan dwgc 1 loai. Pa dang loai va mat d§ quan thé cua tai sinh canh ru’ng
ngip min (ghi nhin 26 loai va mit d dao dong tir 34,0+8,4 dén 53,8+15,4 c4 thé/m?) cao hon tai sinh canh bii bdi
(ghi nhan dwoc 15 loai va mit do dao dong tir 12,4+1,9 dén 13,6+3,6 ca thé/m?). Pa dang loai va mat dd quan thé cua
trong dot khao sat vao mia mua (ghi nhan dwoc 28 loai va mat do dao dong tir 13,6+3,6 dén 53,8+8,4 ca thé/m>) cao
hon trong dot khio sat vao mua khé (ghi nhan dwoc 14 loai va mat do dao dong tir 12,4+1,9 dén 34,0+8,4 ca thé/m>).

Tir khéa: cua, khu vue rirng ngip min, phan bo, sinh cinh bai boi, thanh phan loai.

Chi sé phén logi: 1.6

Mé dau

Cua la nhom cac loai giap xac thuoc phan bo cua
(Brachyura), b muoi chan (Decapoda), 16p giap xac 16n
(Malacostraca) ctua phan nganh giap xac (Crustacea). Hién
nay, trén thé gidi da ghi nhan dugc khoang 7.000 loai thudc
1271 giéng, 93 ho. Cac loai cua phan bd rong, tor khu vuc
bién sau cho téi viing nui cao va nhiéu nhat ¢ khu vuc rimg
ngdp man, cra sdng ven bién [1]. O khu vuc ring ngap man,
ctra song ven bién, nhom cac loai cua khong chi ¢ thanh
phan loai da dang, mat do quan thé cao ma con giir nhidu
vai tro sinh thai quan trong [2, 3]. Céc loai cua v6i tap tinh
séng dao hang va an vat li¢u hitu co, tdo bam, vi sinh vat da
gitip 1am toi xOp dat, thoang khi, thay d6i dong chay nudc,
tang muc do trao d6i dinh dudng, cung cip ngudn thirc in
dé phan hiy cho cac loai thuc vat [4].

Khu vyc rung ngap man (Mangrove forest area) thudc
huyén Cu Lao Dung, tinh S6c Trang c6 da dang sinh hoc
cao va c6 vai trd quan trong trong bao vé bd bién, chong
x61 16 va ngap lut. Khu vuc ring ngdp méan ciling 1a moi

“Tac gia lién hé: Email: thol010@gmail.com
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truong song, sinh san va cung cap ngudn thirc an cho nhiéu
loai dong, thyc vat [5], dac biét 1a cac loai thuy sinh nhu ca
(Fishes), thin mém (Mollusca), gidp xac (Crustacea). O khu
vuc nay cling da ghi nhan dugc 74 loai ca va 13 loai tom [6].
Tuy nhién, nhiéu nhém loai con it dwoc nghién ctru & khu
vuc rung ngap man thugc huyén Cu Lao Dung, trong d6 c6
cac loai cua. Bai bao nay trinh bay két qua nghién ctru vé
thanh phan loai va phan b cta cac loai cua & day.

Phuong phap nghién ciiu
Khu vwc nghién ciru

Nghién cuu nay duoc thyc hién tai khu vuc rung ngép
man thudc huyén Cu Lao Dung, tinh S6c Trang. Pay la khu
vuc ndm ¢ giita hai cira Tran D& va Dinh An & cudi song
Hau thudc Pdng bang song Ciru Long. Khu vuc rimg ngap
min c6 dién tich gan 1.200 ha. Pay 1a noi c6 da dang sinh
hoc cao nhat ciia tinh Soc Trang. O khu vuc nay c6 3 kiéu
sinh canh chinh, gdm: sinh canh rimg ngap man (mangrove
forest habitat), sinh canh bai boi (mudflat habitat) va sinh
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Abstract:

Brachyuran crabs are crustacean groups with high
species diversity, widely distribute and play an important
ecological role in the mangrove forest area. In this study,
samples of the brachyuran crabs were collected at 12
sampling sites in the mangrove forest and mudflat habitat
in the mangrove forest area in Cu Lao Dung district, Soc
Trang province in April (dry season) and September
(rainy season) in 2019. There were 34 species belonging
to 17 genera and 7 families, recorded in the mangrove
forest area. The Ocypodidae family were recorded with
the highest number of species of 11 species, following
by Sesarmidae family (7 species), Portunidae family (6
species), Varunidae family (4 species), Grapsidae family
(3 species), Matutidae family (2 species), and Xanthidae
family (1 species). The species diversity and population
density of brachyuran crabs in mangrove forest habitat
(with 26 species and the population density ranged from
34.0+8.4 to 53.8+15.4 (inds/mz)) were higher than in
the mudflat habitat (with 15 species and the population
density ranged from 12.4+1.9 to 13.6+3.6 (inds/mz)). The
species diversity and population density of brachyuran
crabs in the rainy season (with 28 species and the
population density ranged from 13.6+£3.6 to 53.8+8.4
(inds/mz)) were higher than in the dry season (with 14
species and the population density ranged from 12.4+1.9
to 34.0+8.4 (inds/m’)).

Keywords: brachyuran crabs, distribution, mangrove
forest area, mudflat habitat, species diversity.

Classification number: 1.6
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canh ving cuira song (estuary habitat). Huyén Cu Lao Dung
ciing nhu Pdng bang song Ciru Long 14 noi ¢6 khi hau nhiét
d6i gio mua v6i hai miia: mua mua thudng bit dau tir thang
5 kéo dai dén thang 11 va mua kho thuong bit dau vao thang
12 va kéo dai dén thang 4 ctia ndm sau. Nghién ctru nay tién
hanh khao sat hai dot vao thang 4 (mua kho) va thang 9
(mua mua) ctia nam 2019 tai hai kiéu sinh canh: sinh canh
rimg ngap man va sinh canh bai bdi ¢ khu vuc rimg ngap
min thudc huyén Cu Lao Dung. Tai mdi kiéu sinh canh tién
hanh thu mau tai 6 diém nghién ctru. Ky hiéu, toa do, kiéu
sinh canh cua cac diém nghién ciru duoc trinh bay & bang
1 va hinh 1.

Bang 1. Ky hiéu, toa d6 va kiéu sinh canh cac diém nghién ctru.

Toa d9 diém nghién ciru

Stt Ky hiéu Sinh cinh
Kinh dj (E) Vido (N)
1 BB1 106°17°33.06”E 9°33’30.95"N
2 BB2 106°17°32.25”E 9°33’18.61”N
3 BB3 . 106°16°57.34”E 9°31°44.42”N
Bai boi
4 BB4 106°16°25.33”E 9°30°39.92”N
5 BB5 106°15°30.56”E 9°29°50.55”N
6 BB6 106°14°33.62”E 9°28°55.50”N
7 RNM1 106°17°29.89”E 9°34°33.23”N
8 RNM2 106°17°15.17°E 9°33°22.24"N
9 RNM3 Rimg ngép 106°16°27.71”E 9°32°0.11”N
10  RNM4 man 106°15°54.19"E  9°31°9.81"N
11 RNMS5 106°15°20.93”E 9°30°27.01”N
12 RNM6 106°13°45.82”E 9°30°34.40”N
o L | | chathich
* .
% | *  Biémthumau
Mét nwéc
fl . Rirng ngap man
Riv e Bai bdi
%
i
Cii Lao Dung *R»IH*BBG
o
B *Mm *
*RN B85
*
i

Hinh 1. Ban db cac diém nghién ctru & khu vire rirvng ngap man.
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Phwong phdp thu méu ngodi thuc dia

Mau cua duoc thu vao thang 4 va thang 9/2019 tai 12
diém nghién ctru thude 2 kiéu sinh canh ¢ khu vuc ring
ngdp man thudc huyén Cu Lao Dung, gém: sinh canh rung
ngap min (6 diém tir RNM1 dén RNM6) va sinh canh bai
boi (6 diém tir BB1 dén BB6). Tai mdi diém nghién ciru tién
hanh thu mau dinh tinh va 3 mau dinh luong. Tai mdi diém
nghién ctru, mau dinh luong duoc thu trong o tiéu chuin
50x50 cm. Dung xéng dao sau 20 cm, mau sau khi thu duoc
cho vao sang co kich thudc mét ludi 0,5 mm dé rira mau.
Céc mau dinh tinh dugc thu bit tryc tiép bang tay, thu tir
cac ngu dan khai thac bang ludi dong day, dang day, Ia, cao
day va tir nhing ngudi dan bit bang tay. Mau cua sau khi
thu thap duoc bao quan bang cdn 96° va dua vé phong thi
nghiém dé phan tich [7, 8].

Phuwong phap trong phong thi nghiém

Tai phong thi nghiém, mau cua dugc chia thanh céc
nhom va dinh loai mau dudi kinh hién vi soi néi c6 do phong
dai tir 20 dén 40 1an. Mau cua duoc phan loai dya trén cac
tai liéu: FAO (1998) [9], Ng va cong su (2008, 2001) [1,
10], Ng va Davie (2002) [11], Shih va cong su (2010) [12],
Chertoprud va cdng su (2012) [13] va Davie (2012) [14].

Phwong phdp phin tich sé liéu

Str dung phan mém Microsoft Excel dé nhap dit liéu va
xtt 1y thdng ké. Céac thong s vé mat dd quan thé duogc kiém
tra phan phéi chuan bang phuong phap Leveness test. Str
dung phan tich ANOVA hai nhén t6 bang phan mém SPSS
v.20 (IBM Corp., Armonk, New York, MY).

Két qua nghién ciiu
Thanh phan loai

Két qua khao sat khu hé cua & khu vyc rimg ngdp min
huyén Cu Lao Dung, tinh S6c Trang vao ndm 2019 da ghi
nhan dugc 34 loai thugc 17 gidng cua 7 ho (bang 2), bao
gdm: Ocypodidae, Xanthidae, Varunidae, Sesarmidae,
Portunidae, Grapsidae va Matutidae. Trong sb cac ho, ho
Ocypodidae c6 da dang loai cao nhét voi 11 loai, chiém ty
1é 32,4%, tiép theo la ho Sesarmidae (7 loai), Portunidae
(6 loai), Varunidae (4 loai), Grapsidae (3 loai), Matutidae
(2 loai) va chiém ty 1& tuong tmg 1a 20,6%, 17,6%, 11,8%,
8,8% va 5,9%. Ho Xanthidae c6 da dang loai thap nhit véi
chi 1 loai va chiém ty 1& 2,9% (hinh 2). Trong sb cic gidng
ghi nhan duoc ¢ khu vyc rimg ngap min, giéng Uca c6 da
dang loai cao nhét v6i 9 loai. Cac giéng con lai c6 da dang
loi thdp dao dong tir 1-3 loai/gidng.
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Bang 2. Thanh phan loai cua ghi nhan dwerc & khu vue rivng ngap

man.

Nganh Arthropoda

Phin nganh Crustacea

Lép Malacostraca
Bo Decapoda
Phan b Brachyura
Ho Stt Loai
1 Ocypode cerathophthalmus (Pallas, 1772)
2 Ocypode sp.
3 Uca (Gelasimus) borealis (Crane, 1975)
4 Uca (Tubuca) arcuata (De Haan, 1835)
5 Uca dussumieri (Milne Edwards, 1852)
Ocypoddidae 6 Uca flammula (Crane, 1975)
7 Uca urvillei (H. Milne Edwards, 1852)
8 Uca annulipes (H. Milne-Edwards, 1837)
9 Uca crassipes (White, 1847)
10 Uca paradussumieri (Bott, 1973)
11 Uca sp.
12 Ashtoret lunaris (Forskal, 1775)
Matutidae
13 Matuta planipes (Fabricius, 1798)
14 Metopograpsus sp.
Grapsidae IS Metopograpsus latifrons (White, 1847)
16 Parasesarma ungulatum (H. Milne Edwards, 1853)
17 Scylla serrata (Forskal, 1775)
18  Scylla olivacea (Herbst, 1796)
19 Charybdis (Charybdis) miles (de Haan, 1835)
Portunidae
20 Charybdis (Charybdis) natator (Herbst, 1794)
21 Charybdis affinis (Dana, 1852)
22 Portunus (Portunus) sanguinolentus (Herbst, 1783)
23 Episesarma mederi (H. Milne Edwards, 1853)
24 Episesarma versicolor (Tweedie, 1940)
25 Perisesarma eumolpe (De Man, 1895)
Sesarmidae 26 Episesarma singaporense (Tweedie, 1936)
27 Parasesarma plicatum (Latreille, 1806)
28 Pseudosesarma bocourti (A. Milne-Edwards, 1869)
29 Neosarmatium smithi (H. Milne Edwards, 1853)
30  Metaplax crenulata (Gerstaecker, 1856)
31 Metaplax sp.
Varunidae
32 Varuna litterata (Fabricius, 1798)
33 Varuna sp.
Xanthidae 34 Platypodia granulosa (Ruppell, 1830)
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Xanthidae, 1,
2,9%

Varunidae, 4, it |
11.8% (iiTereey
(3331
Sesarmidae, 7,
20,6%

Ocypoddidae, 11,
32,4%

“ Matutidae, 2,
™ Ry 5.9%
Grapsidae, 3,
8,8%

Hinh 2. C4u truc thanh phan loai cua & khu vie rieng ngap man.

Portunidae, 6, 3
17,6%

Tai day ghi nhan su da dang va phong phu cua cac
loai cua co gia tri kinh t& nhu cua bién (S. serrata, S.
Olivacea); ghe ba chdm (Portunus sanguinolentus); cua da
(Platypodia granulosa); chu u (Neosarmatium smithi); ba
khia (Episesarma medert).

DPay la nhom loai ¢o kich thudce 16n, c6 gia tri cao vé mit
kinh té va 1a d6i tugng chinh trong khai thac va nudi trong
o khu vuc riung ngap méan (hinh 3). Bén canh do6 ciing ghi
nhan sy da dang cua cac loai cua thudc ho Ocypoddidae (11
loai). Chung c6 vai tro quan trong va dugc xem nhu cac ky
su sinh thai ¢ khu vyc rirng ngdp man. Sy da dang cua cac
loai cua gitip 1am toi xdp dt, tao ngudn dinh dudng cho
cac sinh vat trong dét cling nhu cac loai thyc vat ngdp man
[15, 16].

Hinh 3. M6t s6 loai cua c6 gia tri kinh té & khu vwe Cu Lao Dung.
(A) S. serrata; (B) S. olivacea; (C) Portunus (Portunus) sanguinolentus;

(D) Platypodia granulosa; (E) Neosarmatium smithi; (F) Episesarma
mederi.

Phdn bo cua cac loai cua

Khao sat sy phan bd ctia khu hé cua tai hai kiéu sinh canh
& khu vyc rimg ngap min cho thdy & sinh canh rimg ngap
man ghi nhan dugc 26 loai, cao hon ¢ sinh canh bai bdi ghi
nhan dugc 15 loai. Tai sinh canh ring ngap man ghi nhan da
dang loai cao cua cac loai thudc ho Ocypodidae, Sesarmidae
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va Varunidae véi s loai dao dong tir 4-11. Tai sinh canh
bai bdi, ngoai ho Ocypodidae c¢6 s6 loai cao (5 loai) con
ghi nhan nhém céc loai thudc ho cua boi Portunidae va ho
Matutidae voi da dang loai dao dong tur 2-3 loai. Trong d6,
ho Matutidae ghi nhan dugc 2 loai ¢ sinh canh bai bdi, chua
ghi nhan dugc ¢ sinh canh rung ngap méan (hinh 4).

30
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Sinh cinh

Hinh 4. Thanh phan loai cua tai cac sinh canh.

Khao sat theo mua cho thdy da dang loai cua trong dot
khao sat vao mua mua (28 loai) cao hon dot khao sat vao
mua kho (14 loai). Trong dot khao sat mua mua cac ho
Ocypodidae, Portunidae va Sesarmidae c6 da dang loai cao,
dao dong tur 6-9 loai. Trong dot khao sat vao mua kho ho
Ocypodidae va Sesarmidae van c6 da dang loai cao voi 4
loai/ho nhung giam hon nhiéu so véi miia mua. Cac nhoém
loai con lai trong ca hai mua khao sat déu co s loai thap,
dao dong tur 1-3 loai/ho va it bién dong theo mua khao sat
(hinh 5).
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Thoi gian khao sat

Hinh 5. Thanh phan céc loai cua qua hai mua khao sat.
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Mat do qu?m thé cua ghi nhan duogc tai cac diém nghién
ctru trung binh dao dong tir 12,4+1,9 dén 53,8+15,4 ca thé/
m?. Mat do quﬁn thé cua c6 su khac nhau gilra cac kiéu sinh
canh (p<0,05) va gilta cac mua khéao sat (p=0,037<0,05).
Tai sinh canh ring ngap man c6 mat do qu?m thé cua trung
binh dao dong tir 34,0+8,4 dén 53,8+15,4 c4 thé/m?, cao hon
tai sinh canh bai boi c6 mat do quén thé trung binh dao dong
tir 12,4+1,9 dén 13,643,6 c4 thé/m> Mat d6 quan thé cua
ghi nhén trong dot khao sat vao mua mua trung binh dao
dong tur 13,6£3,6 dén 53,848.4 ¢4 thé/mz, cao hon trong dot
khao sat vao mua kho trung binh dao dong tir 12,4+1,9 dén
34,04+8,4 c4 thé/m? (hinh 6).

Tai khu vyc rung ngap man ghi nhan da dang loai va
mat do quﬁn thé cao cua céac loai thudc ho Ocypodidae,
Sesarmidae va Portunidae. Trong d6, nhém cac loai thudc
ho Sesarmidae va ho Ocypodidae c6 mat do cao tai sinh
canh rung ngap man. Tai sinh canh bii bdi ghi nhan mat do
quan thé cao cua cac loai thudc ho cua boi Portunidae.
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Hinh 6. Mat do quan thé cua tai cac sinh canh va mua khao sat.

Théao luan

Vi 34 loai ghi nhan dugc qua 2 dot khao sat nam 2019
cho thiy da dang loai cua & khu vuc Cit Lao Dung tuong
duong vdi da dang loai cua ghi nhan ¢ khu vuc lan can Ia
ctra Tran Dé (tinh Soc Tring) (34 loai) [17] va cao hon khu
vuc rung ngdp man c6 di¢n tich nho hon va khéng dugc
bao v¢ la khu vuc Duyén Hai (tinh Tra Vinh) (22 loai) [18].
Bén canh do, sb loai cua & khu vuc rung ngdp man thude
huyén Cu Lao Dung thip hon nhiing khu vuc rimg ngap
man ¢6 dién tich va luu vuc 16n nhu khu vuc rung ngap
man Can Gio (49 loai) [19] va khu vyc rimg ngap min cira
song Hong (62 loai) [20]. Pa dang loai cua & khu vuc rimg
ngdp man thudc huyén Cu Lao Dung tuong duong véi da
dang loai cua tai khu vuc cua Tran Dé 1a 34 loai, nhung c6
s6 ho (7 ho) it hon & Tran Dé (9 ho). Trong dé, ¢ khu vuc
rung ngap man thugc huyén Cu Lao Dung chua ghi nhan
duge mot s6 ho ¢ s6 loai thip nhu ho Pilimunidae (1 loai),
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ho Macrophthalmidae (2 loai) va ho Dotillidae (2 loai). Bén
canh do, cling ghi nhan thém h¢ Xanthidae (1 loai). Hai
nghién ciru tuy tién hanh ¢ gan khu vuc nhung khac nhau
vé vi tri, thoi gian, sé luong diém nghién ctru va phuong
phap thu mau nén c6 mot sé khac biét vé thanh phan loai.
Tuy nhién, nhom céc loai phd bién ¢ khu vuc rimg ngap
mén ving Dong bang song Ciru Long nhu ho Ocypodidae,
Sesarmidae, Varunidae va ho Grapsidae déu ghi nhan duoc
& ca hai nghién ctru va déu c6 da dang loai cao trong khu
vuc rirng ngap man.

Thanh ph?m loai cua ghi nhan dugc ¢ khu vuc riung ngap
mén chu yéu 1a nhom loai song & gan va & trong sinh canh
rung ngdp man. Pay 1a noi co nguén thirc an 1 cac trim tich
& nén day, cac mun ba hiru co cua thuc vat. Cac loai nay
déu co qua trinh thich nghi tién hoa lau dai véi méi trudng
day bién dong theo khong gian va thoi gian [17]. Tai sinh
canh rimg ngdp min ghi nhan cha yéu cac loai thudc ho
Sesarmidae, Varunidae, Grapsidae song dao hang dui san
rimg, xung quanh cac gdc cdy & trong rimg. Bén canh d6
con ghi nhan nhém cac loai thuoc ho Ocypodidae sdng dao
hang ven bia rimg, hodc noi c6 khoang trong trong rimg. Tai
sinh canh bai boi thuong gap cac loai thudc ho Portunidae,
ho Matutidae séng boi 101 & cac kénh, rach nho. Nhém cac
loai cua thudc ho Ocypodidae, Sesarmidae va Grapsidae la
nhitng nhom loai phan bd thuong xuyén & cac khu vuc rimg
ngdp man nudc ta tu mién Béc dén mién Nam [17]. Trong
do, gidng Uca thudc ho Ocypodidae 1a giéng c6 da dang
loai cao ¢ khu vuc rimg ngap man tir Quang Ninh dén Thai
Binh, Can Gi¢ dén Tra Vinh [19].

Su phéan bd cua cua phu thude vao kha ning thich ung
sinh thai rong hay hep cua ting loai hay nhom loai va phu
thudc diéu kién sinh thai cua thuy vuc. Cac loai cua ¢ khu
vyc rimg ngdp man c6 nhiéu bién dong vé thanh phan loai
va mat do vi chung phu thudc vao kiéu sinh canh [21]. Tai
sinh canh ring ngap man c6 tham thyc vat day giup cung
cép noi 6, tra 4n va ngudn thirc dn cho nhiéu loai cua, dic
biét 1a cac loai séng xung quanh gdc cdy rimg ngip min
nhu céc loai thudgc ho Varunidae [17]. Do d6 da dang loai va
mat d6 quan thé cua ¢ sinh canh rimg ngap man thuong cao
hon sinh canh bai bdi. Bén canh do, su phan bd cua cua con
phu thudc vao mua. Trong mua mua, & khu vuc rung ngép
man ngodi cac loai séng thudng xuyén trong sinh canh rimg
ngdp man nhu ho Grapsidae, ho Ocypodldae con ghi nhan
cac loai ¢ bién di nhap tam thoi vao kiém an va rit ra theo
thuy triéu nhu cac loai thudc ho Portunidae, ho Matutidae.
Ngoai ra, trong muia mua con ghi nhan cac loai nudc mén co6
kha nang thich Gng sinh thai rong xam nhép vao ving nudc
lo nhu cac loai thudc ho Sesarmidae. Do do, trong dot khao
sat vao mua mua ghi nhan dugc sy da dang vé loai va mat
do quém thé cua cao hon dot khao sat vao mua kho.
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Keét luan

Nghién ctru thanh phan loai cua ¢ khu vuc rimg ngép
man thudc huyén Cu Lao Dung da ghi nhan dugc 34 loai
thudc 17 gidng, 7 ho. Trong d6, ho Ocypodiae c6 da dang
loi cao nhat. Tai day ghi nhan sy da dang va phong phu ciia
cac loai cua c6 gia tri kinh té nhu cua bién (S. serrata, S.
olivacea); ghe ba chidm (Portunus sanguinolentus); cua da
(Platypodia granulosa); chu u (Neosarmatium smithi); ba
khia (Episesarma mederi).

Da dang loai va mat do qufin thé cua cua ghi nhan duogc
0 sinh canh rirng ngdp man cao hon tai sinh canh bai boi va
trong dot khao sat vao mua mua cao hon mua kho. Nhom
cac loai cua thudc ho Ocypodidae, Sesarmidae va Varunidae
song dao hang trén san ring, xung quanh gbc cdy rimg cé
thanh phan loai da dang va phan bb tap trung ¢ sinh canh
rung ngap man. Nguoc lai, nhém cac loai thude ho cua boi
Portunidae va Matutidae ghi nhan chu yéu ¢ sinh canh bai
boi.
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Anh huwéng ciia nano bac dén kha ning nhén giong
in vitro ciy Trau tién (4sarum glabrum Merr.)
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Ngay nhén bai 3/2/2020; ngay chuyén phan bién 7/2/2020; ngay nhan phan bién 11/3/2020; ngay chip nhan ding 18/3/2020

Tom tit:

Tréu tién (Asarum glabrum Merr.) 12 mot loai dwoc liéu quy hiém dwoc ghi trong Sach D6 Viét Nam véi cip danh gia
“dang nguy cap”. Loai nay phan b6 tw nhién & mot sé diém thudc ving niii phia Bic nhung s6 ca thé khong nhiéu
va dang ngay cang suy giim, do vy viéc nhin giéng Trau tién phuc vu cong tac bio ton 1a hét sirc can thiét. Trong
nghién ctru nay, nano bac (nAg) dwoc sir dung lam chit khir tring miu dét than ré cay Trau tién & cac ndng do 75,
100, 125, 150 va 200 ppm trong cac khoang thoi gian 20, 30, 40, 50 va 60 phiit. Két qua sau 4 tuin nudi ciy cho thiy,
mau dwoc khir trang bing nAg ¢ nong do 150 ppm trong 40 phiit cho ty 1é miu song va ty 1¢ miu song sach bénh dat
cao nhét (twong ung 1a 70,32 va 65,34%). Tir vit liéu khéi ddu, miu dwge dwa vao nudi cdy trong méi truong MS
b6 sung 20 g/l sucrose, 8,5 g/l agar, 1 mg/l BAP va chira nAg véi cac nong dé 0, 2, 4, 6, 8 ppm. Két qua cho thiy, méi
truong téi wu tao chdi c6 bd sung 6 ppm nAg, sau 4 tuin co6 ty 1¢ miu sinh chdi dat 69,34%, s6 chdi trung binh/miu
dat 1,58. Mdi trwdong MS bo sung 20 g/l sucrose, 8,5 g/l agar, 2 mg/l BAP va 6 ppm nAg thich hop nhit trong giai doan
nhan nhanh, sau 6 tuin nudi cy, hé sé nhan va chiéu cao trung binh ciia chdi twong ing dat 2,81 ldn va 1,78 cm.

Tir khéa: Khir trang, nano bac, nhan giéng, Trau tién.

Chi s6 phén loai: 1.6

Datvan de riéng. Pay la phu’(mg phap lam gia tang nhanh Ve s6 lugng
cling nhu chat luong cy trong, cung cap ngudn cay sach
bénh véi s6 lugng 16n trong thoi gian ngén. Tuy nhién, yéu
t6 can trd 10n nhét cua k¥ thuét nay 13 sy anh huong ctia nAm
va vi khuén trong mau vat liéu. Vi vu diém ting tiép xtc
va bam dinh 1én bé mit té bao, lam ting hi¢u qua tac dong,
nén xu hudng st dung nAg thay thé cho cac chét khir tring
khéc nhu HgCl,, Ca(ClO),, NaOCI ciing nhu bo sung vio
moi trudng nudi cdy dé ning cao hiéu qua khir tring, tranh
6 nhiém moi truong va giam thiéu sy doc hai cho nguoi
va cac sinh vat khac di va dang dugc nhiéu nghién cuu ap
dung Rostami va Shahsavar (2009) [3] da bd sung nAg &
nong do 4 mg/l vao moi truong nudi cdy ciy 6 liu cho kha
nang khang khuan t6t nhat ma khong anh huong dén sy sinh
truong va phat trién cia cay. Nasser va cong su (2013) [4]
da str dung nAg & cac nong d6 khac nhau dé khir tring miu
ca chua, khoai tay, sau do chuyén cac mau vao nhan nudi
trén moi truong MS ¢ bd sung nAg & ndng do thap. Két
qua cho thdy, nguyén liéu nay c6 kha niang khang khuan tot
va khong co tac dung phu ddi voi kha ning sdng va phat
trién cua mam. Tai Viét Nam cling da c6 mot ) nghién

Nudi cdy mé té bao thyc vat dong vai trd quan trong  clru st dung nAg trong khtr tring mau va bd sung vao moi
trong nhan giéng cay trong ndi chung va cay duoc liu néi  truong nudi cdy mot sd ciy nhu: hoa hong, hoa cuc, lan hd

Trau tién (Asarum glabrum Merr.) 12 loai than thao, cao
20-30 cm, séng lau nam, thudc chi Hoa tién (Asarum), ho
Moc huong (Aristolochiaceae). Than ré tron ¢ ddt, mang
nhiéu ré phu, c6 thé phan nhanh. Cay dac biét ua am, wa
bong, thuong moc trén dit nhiéu mun doc theo hanh lang
khe sudi, duéi tan rimg kin thuong xanh am ¢ d6 cao 1.000-
1.600 m. Trong ty nhién, loai nay phan bd & mot s6 noi thude
ving nai phia Bic nhu Lai Chau, Lao Cai, Quang Ninh. ..
Do trit lwong khong 16n, lai bi khai thac va mét noi séng vi
dién tich rimg bi thu hep, dan dén loai nay dang trong tinh
trang nguy cip, can dugc bao ton [1]. Trong y hoc ¢d truyén,
ngudi ta thuong sir dung than va ré cia Tréu tién lam thudc
chita cac bénh ho, viém phe quan hen suyén, phong han
té thap; con hoa 1a vi thudc bd dung dé ngdm ruou udng.
Nghién clru cua Tran Huy Thai va cong su (2010) [2] cho
thiy, trong than va than ré kho Trau tién c6 chira 0,36% tinh
dau, ty 18 nay thay doi theo mua va noi thu hai. Hoat chét
chu yéu trong tinh dau Trau tién 1a safrol (42,24%), apiole
(27,11%) va myristicin (6,13%).

“Tac gia lién hé: Email: thanhphuong7788@gmail.com
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Abstract:

Asarum glabrum Merr. is a rare and precious medicinal
herb in the Red Data Book of Vietnam with the rating
of “endangered”. This species naturally distributed in
some areas of the northern mountains with small amount
of individuals and increasingly declined, therefore the
propagation of Asarum glabrum Merr. for conservation
is extremely necessary. In this study, nanosilver (nAg) is
used as a surface sterilisation for the rhizoform samples
with different concentrations: 75, 100, 125, 150 and 200
ppm within 20, 30, 40, 50 and 60 minutes. The explants
were sterilised by nAg at the concentration of 150 ppm
within 40 minutes, obtaining the highest percentage
of alive and aseptic explants (70.32% and 65.34%,
respectively) after 4 weeks of culture. The explants were
cultured on MS media added with 20 g/l sucrose, 8.5 g/l
agar, 1 mg/l BAP and containing different concentrations
of nAg: 0, 2, 4, 6, 8 ppm. The results showed that the
medium supplemented with 6 ppm nAg was optimal for
the induction of callus obtained the highest percentage
of callus (69.34%) and the average number of shoots
per samples reached 1.58 after 4 weeks. The MS media
supplemented with 20 g/l sucrose, 8.5 g/l agar, 2 mg/l
BAP and 6 ppm nAg was the best for multiplying with
the average height of shoots reached 2.81 and 1.78 cm
(respectively) after 6 weeks of rapid propagation.

Keywords: Asarum  glabrum  Merr., nanosilver,
propagation, sterilisation.
Classification number: 1.6
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diép, dau tay. Két qua déu cho thiy, nAg 1a nguyén liéu khur
khuan hiu qua, cé thé thay thé cac chat diét khuan thuong
dung nhu HgCl,, Ca(ClO), trong nudi cdy in vitro té bao
thuc vat [5-10].
Vat liéu va phuong phap nghién ciu

Vit li¢u

Cay Trau tién duogc thu tai rimg qudc gia Yén T, xa
Thuong Yén Cong, thanh phd Uong Bi, tinh Quang Ninh
& do cao 1.068 m. Mau duoc dwa vé nudi trong tai vuon
uvom cua Trung tdm Sinh hoc Thuc nghiém, sau d6 luya chon
nhirg d6t than ré c6 chira mam ngu 1am nguyén liéu ban
dau.

Dung dich nAg do Vién Cong nghé moi truong cung
cép. Cac hat nAg c6 kich thugc trung binh <20 nm dugc tao
thanh trong hdn hop co6 chira AgNO, 750 ppm, B-chitozan
250 ppm, NaBH, 200 ppm [11].

Méi truong nudi cdy: st dung méi truong nhu cua
Murashige va Skoog (1962) [12] - MS c6 bd sung 30 g/l
surcrose, 8,5 g/l agar, pH 5,8. Toan bo méi trudng duoc hap
khir tring ¢ nhiét do 121°C, ap suat 1 atm trong thoi gian
20 phut, sau d6 phéan vao cac binh thuy tinh 250 ml véi 40
ml moi truong.

Phuwong phap nghién ciru

Nghién cieu dnh hieong ciia nAg dén kha nang khi tring
mau ban dau: phan than ré cua cdy truong thanh dugc cat
thanh nhitng doan c6 chtra mét ngu, lam sach bé mat béng
xa phong va rira sach dudi voi nudce chay. Mau sau d6 duge
xir 1y tiép tuc véi con 70° trong 30 gidy, tién hanh khir tring
tiép bang dung dich nAg véi cac ndng do khac nhau: 75,
100, 125, 150 va 200 ppm trong 40 phut, déi ching la
NaOCl 5% trong 20 phut. Rira lai mau bang nuéc cit vo
trung va dua vao moi truong tao vat licu khoi dau (MS+1
mg/l BA+8,5 g/l agar). Sau 2 tuin nudi cy, theo ddi cac chi
tidu ty 16 mau séng va ty 1& mau séng sach bénh dé lya chon
sir dung ndng d6 nAg tdi wu tiép tyc thyc hién dénh gia anh
hudng ciia thoi gian khir tring mau véi cac khoang thoi gian
20, 30, 40, 50, 60 phut.

Nghién curu anh hLm’ng ciia dung dich nAg bé sung trong
moi tru’ang nudi cdy dén qud trinh hinh thanh va phat trién
ciia choi Trau tién: tién hanh khir tring miu v6i nong do
nAg thich hop theo thoi gian da lua chon, thir nghiém nhan
tao vat liéu khoi dau trén moi truong MS chira 1 mg/l BA
va 8,5 g/l agar v6i cac cong thic bd sung nAg & nong do
khac nhau: 0, 2, 4, 6, 8 ppm. Theo ddi céc chi tiéu sau 4 tudn
nudi cdy: ty 16 miu séng sach bénh, ty 1& mau sinh chdi,
s6 chdi trung binh trén mau. Cac cum chdi Trau tién phat
trién 6n dinh sau 4 tudn nuéi cdy trong méi truong tao vat
lidu khoi ddu dugc cay chuyén sang moi trudng nhan nhanh
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(MS+2 mg/l BA+8,5 g/l agar) c6 bd sung cac nong do nAg
khéc nhau (0, 2, 4, 6, 8 ppm). Tién hanh danh gia chi tiéu
sau 6 tuan: ty 16 mau sach bénh, hé s6 nhan chdi va chiéu
cao choi.

Phwong phdp bé tri thi nghiém va xir 1y s6 ligu

Thi nghiém dugc bé tri hoan toan ngau nhién, mdi cong
thire 3 1an nhic lai, mdi lan dat 20 mau/cong thirc. Thi
nghiém duoc dit trong diéu kién anh sang 2.500 lux, thoi
gian chiéu sang 12/24h, nhiét do 25+3°C. S lidu thu dugc
trong cac thi nghiém dugc xir Iy bang chuong trinh Excel
2010 va phan mém thong ké IRRISTAT 5.0.

£ 2 < 2 ~
Ket qua va thao luan

Anh hwong ciia né‘ng do nAg dén kha nang khir trung
mdu dot than Trdu tién

Panh gia hiéu qua st dung nAg khir tring mau dét than
r& Trau tién tao vat liéu khoi ddu voi cac ndng do khac nhau:
75, 100, 125, 150 va 200 ppm; ddi ching sir dung chét khi
khuan théng dung NaOCl 5%, thu dwoc két qua nhu ¢ bang 1.

Bang 1. Anh hwong ciia néng do nAg dén higu qua khiv trung
mau Trau tién.

Khoa hoc Tu nhién n—

72,12%. Viéc su dung nAg co néng dd cao hon khu trung
mau Trau tién cho két qua thap hon c6 thé do day 1a loai cay
lau nam séng dudi tan rimg tw nhién trong diéu kién quanh
nam 4m w6t nén mau bi nhidm nhiéu vi sinh vat, dan dén
viéc khir tring mau kho khin hon so véi cac mau nudi trong
trong vuon uwom.

Nhu vay voi nghién clru nay, chung t61 st dung nAg &
ndng d6 150 ppm khir tring mau cho hiéu qua khtr tring cao
nhét. Tiép tuc thyc hién khir tring mau bang dung dich nAg
ndéng d6 150 ppm trong cac khoang thoi gian khac nhau thu
duogc két qua nhu bang 2.

Bang 2. Anh hwéng cua thoi gian dén hiéu qua khir tring mau
Tréu tién.

. o Ty 1¢ mau

Cong thire Nong do (ppm) Ty 1¢ mau song (%)  song sach
bénh (%)
bC NaOCl 5% 51,23f 38,09°
CT1 75 56,54¢ 42,5¢
CT2 100 60,65¢ 47,484
CT3 125 73,012 61,12°
CT4 150 70,32° 65,34*
CTs 200 64,19¢ 54,31¢
LSD, s 2,32 2,93
CV% 1,59 2,21
Ghichi: LSD, . la sai s6 nhd nhat cd y nghiia & mic cho phép la 5%. Nhitng chit cai khac

nhau (a, b, c.. ) dugc néu trong cac cot bidu dién sy khdc nhau cd y nghia & mic LSD.

Két qua thu duoc & bang 1 cho thay, tat ca cac cong thic
sir dung nAg déu co ty 1¢ mau séng sach bénh 16n hon so véi
cong thirc d6i chung (str dung NaOCI 5%). Trong cac cong
thirc st dung nAg thi CT3 (ndng d6 nAg 125 ppm) cho ty
1¢ mau séng cao nhat 1a 73,01% nhung ty 1& mau song sach
bénh 13 61,12% lai thap hon so véi CT4 (ndng d6 nAg 150
ppm) véi ty 1& mau song 1a 70,32%, ty 1& mau song sach
bénh 13 65,34% dat cao nhit. So sanh voi mot s6 nghién ciru
khac da st dung nAg nhung v6i ndng do thap hon khir tring
cac loai miu, nhu két qua nghién ctru cua Nasser va cong
su (2013) [4] khi sir dung nAg dé khir trung méu 14 khoai
tay, nong do 100 ppm nAg cho ty 1& mau séng, sach bénh
12 100%, hay Pong Huy Gidi va cong su (2019) [7] lai cho
thiy nong d6 nAg thich hop nhat dé khir tring phat hoa lan
ho diép vang 1a 125 ppm cho ty 1é mau sbéng, sach bénh la
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Cong Thoi gian Ty 1é méu séng Ty 1é méiu séng
thire khir trung (phut) (%) sach bénh (%)
TGI 20 72,67 42,5¢
TG2 30 75,34 47,484
TG3 40 70,32° 65,34°
TG4 50 66,214 62,43°
TGS 60 61,72¢ 58,26¢
LSD, . 1,85 2,14
CV% 1,13 1,53
Ghichd: LSD la sai s6 nhd nhat c6 y nghiia & mrc cho phép 1a 5%. Nhitng chit cai khac

nhau (a, b, c.. ) dugc néu trong cac ct biéu dién su khac nhau cé y nghta & mic LSD.

Két qué bang 2 cho thay, khi ngdm mau trong dung dich
nAg o nong do cao trong thoi gian dai cling anh huong dén
su sdng ctia cac té bao. Pién hinh 1a & cac mau co thoi gian
khur trung lau (50-60 phut) c6 hién tuong mot s6 miu bi chét
(chuyén sang mau nau den), khong c6 kha ning tai tao té
bao, din dén ty 1& mau séng thap hon so voi cac miu c6 thoi
gian khir tring ngan. Tuy nhién, ¢ nhiing cong thirc ¢6 thoi
gian khtr tring ngan (20-30 phut) thi ty 1& mau nhiém lai
16m hon so véi ¢ cac cong thie 6 thoi gian khir trung dai.
Vi két qua thu duge cho thay, TG3 (thoi gian khir tring 40
phut) cho hiéu qua tét nhat vai ty 1¢ mau song dat 70,32%,
mau séng sach bénh dat 65,34%.

Tong hop két qua thir nghiém cho thay, sir dung dung
dich nAg 150 ppm khir tring mau Trau tién trong 40 phit
cho ty 1€ mau song sach bénh cao nhat, dat 65,34%.

Anh hwong ciia nAg dén kha nang nhdn nhanh choi
Trdu tién

Nghién ctru ctiia Salama (2012) [13] cho thdy, nAg gitip
tang sinh truéng cua cay ngéd va dau, hay nhu ctia Duong
Tan Nhut va cong sy (2015) [8] ciing cho thay, nAg anh
hu:ong tich cuc dén sy sinh trudng va phat trién cua hoa
hong nudi cdy in vitro. Cong bd ciia PS Manh Cuong va
cdng su (2018) [5] cling cho thiy, nAg co tac dung kich
thich mau cdy cam tng nhanh, tic dong tét dén sy hinh
thanh mo seo, tai sinh chdi va hoan toan khong giy ra tac
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s Khoa hoc Tu nhién

dong tiéu cuc nao. Dua trén nhitng két qua nghién ctru da
6, chang toi tién hanh danh gia anh hudng cua noéng do
nAg bd sung trong moi truong nudi cay dén kha ning tai
sinh chdi tir mau d6t than Trau tién sau 4 tudn nhéan gidng,
két qua dugc thé hién ¢ bang 3.

Bang 3. Anh hwéng ciia ndng doé nAg dén kha nang tao chdi Trau
tién.

g:?,rncg zf;‘;gl)d@ rsrf));llgg SI;I:I:I :;z]l llfclllllgiu tsrou;l;ll)inh/ 'miu
bénh (%) (%) (choi)

bC 0 58,67¢ 55,43¢ I¢

MT1 2 60,954 58,854 1,09¢

MT2 4 65,27° 65,27° 1,21¢

MT3 6 69,342 69,34 1,582

MT4 8 62,13¢ 60,39° 1,29

LSD, 1,23 1,87 0,07

CV% 1,9 1,7 0,09

Ghichd: LSD . la sai s6 nho nhat c6 y nghiia & mitc cho phép 1 5%. Nhitng chit cai khac

nhau (a, b, c.. ) dugc néu trong cac cdt bidu dién sy khdc nhau cd y nghia & mic LSD.

LK ek

Y

(A)
Hinh 1. Trau tién sau 4 tuan nudi ciy trong méi tredng tao
vat liéu kh&i dau. (A) Mai trwong bd sung 6 ppm nAg; (B) Mai
trwdng khéng bé sung nAg.

==

Két qua bang 3 cho thy, bd sung nAg vao mdi truong
nudi cdy cho ty 18 mau sach bénh cao hon so véi cong thirc
dbi chimg, trong d6 cong thirc bd sung 6 ppm c6 ty 1é mau
séng sach bénh cao nhit dat 69,34%, mau dbi ching cho ty
1é thép nhat, chi dat 58,67%. Ngoai ra, nAg ciing c6 hiéu
qué tich cuc dén su hinh thanh va phat trién cta chéi sau 4
tuan nudi cdy: & cac cong thuc bd sung nAg véi ndng do 4
ppm va 6 ppm, cac mau song va sach bénh déu phat trién
chdi, trong d6 c6 mau phat trién 2-3 chdi, ty 1& mau sinh
chdi va s6 chdi trung binh/mau nhin chung cao hon so véi
cac cong thie thi nghiém khac va dbi chung (hinh 1).

Nhu vay, dbi voi cy Tr?lu tién bd sung 6 ppm nAg cho
két qua cac chi tiéu ty 18 mau sdng sach bénh ciing nhu mau
sinh chdi t6t nhit sau 4 tuan nudi cay Két qua nay co khac
biét voi két qua nghién ctru cua Dong Huy Giéi va cong su
(2019) [7] khi nghién ctu trén di twong phat hoa lan hd
diép vang: bd sung 4 ppm nAg vao méi truong cho két qua
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t6i wu ddi v6i su hinh thanh chdi tir phat hoa véi ty 18 tao
chdi dat 92,53%, hé s6 nhan chdi dat 2,97 1an. Cac két qua
déu cho thiy nAg c6 anh hudng tich cuc dén sy hinh thanh
clia chdi, nhung sy anh hudng nay 1a khac nhau & mbi loai.

Ngoai ra, nAg con duoc biét dén véi vai tro gitp ting
kha ning sinh truong, phat trién (chiéu dai chdi va ré, dién
tich 14), ting cudng cac qua trinh bién dudng trong ciy (tong
hop chlorophyll, ting ham lugng carbohydrate, protein va
tong hop cac enzyme oxy hoa) & cii Brassica juncea, dau
va ngd ciing nhu ting cudng kha ning hinh thanh r&, tc ché
hinh thanh ethylene & cdy Crocus sativus [13]. Bén canh
do, nAg con duogc biét dén 1a chét c6 kha nang kich thich sy
phat trién cta té bao thyc vat nhu trong nghién ctru cia D6
Manh Cudng va cong su (2018) [5] trén dbi tugng dau tay
cho thiy, nAg khong nhimng giup gia tang sé luong chdi ma
céc chdi con ¢o cuéng la to hon, 14 md rong va c6 mau xanh
dam hon so véi cong thirc dbi chimg. Cac nghién ciru khac
trén d6i tuong ciy hoa hong, lan hd diép déu cho két qua
tuong tu [7, 8]. Két qua danh gia anh huong cua nAg dén
su phat trién ctia choi Trau tién sau 6 tuan nudi cay duoc thé
hién & bang 4 va hinh 2.

Bang 4. Anh hwéng cta nAg dén kha ning sinh trwéng va phat
trién ctia chdi Trau tién.

2 1A <A

Cong Nong do TyAle .x H¢ s6 nhan il c‘a 0
thire ) khong nhiém ) trung binh

PP (%) chdi (cm)
bC 0 85,67¢ 1,95¢ 1,294
MT1 2 90,05¢ 2,214 1,43¢
MT2 4 94,45° 2,63° 1,61°
MT3 6 97,42 2,81° 1,78
MT4 8 98,73¢ 2,49¢ 1,520
LSD, 2,9 0,11 0,13
CV% 2,2 0,09 0,5

Ghi chu: LSD, 14 sai s6 nho nhét c6 y nghiia & mrc cho phép la 5%. Nhiing chit céi khac
nhau (a, b, c...) dwoc néu trong cac cot biéu dién sw khac nhau cd y nghia & mic LSD.

Két qua bang 4 cho thiy, nAg c¢6 anh huong tich cuc
dén sy sinh truong va phat trién cua chdi Triu tién: tit ca
céc cong thirc thi nghiém déu c6 hé s6 nhan chdi ciing nhu
chiéu cao trung binh ciia chdi cao hon so véi mau ddi ching.
Cong thie bd sung 6 ppm nAg cho hiéu qua tot nhat voi
ty 1€ tao chdi khong nhiém dat 97,42%; hé s6 nhan choi 1a
2,81 lan; chiéu cao chdi trung binh dat 1,78 ¢cm, cao hon so
v6i d6i chimg 0,49 cm. Tuong tw nhu cac nghién ctru trén
hoa hdng, lan ho diép, 6 liu..., nAg ciing c6 anh hudng tich
cuc dén sy sinh trudng va phat trién cta chdi Trau tién nudi
cay in vitro [3,7, 8, 14].
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Hinh 2. Trau tién sau 6 tuan nudi cay trong méi trwong nhan
nhanh. (A) Méi trwong bo sung 6 ppm nAg; (B) Mdi trwong khong bo
sung nAg.

e ~
Két luan

Két qua nghién ciru cho thay, viéc sir dung nAg voi nong
do 150 ppm trong thoi gian 40 phut co6 the thay thé hiéu qua
cac chét khir trung khéac trong nhan gidng in vitro ciy Trau
tién. Bén canh dé, viéc bd sung 6 ppm nAg vao mdi trudng
nuoi céy con cé tac dung kich thich sy phat sinh chdi, su
tang truong va phat trién cua chdi, hé sb nhan choi dat két
qua cao nhat ma hoan toan khong giy ra bét ky tac dong tiéu
cuc nao dén mau céy.
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Tém tit:

Trong bai bio nay, cac tic gia trinh bay cach thiét 1ap va gidi quyét bai toan t6i wu dan thép chiu céc td hop tai trong
khac nhau c¢6 xét dén diéu kién rang budc vé tan so6 dao dong riéng. Phan tich trye tiép dwoe sir dung dé xét dén cac
irng xir phi tuyén tinh, phi dan hdi cia két cAu. Him muc tiéu ciia bai toan t6i wu la tong gia thanh ciia cong trinh
dwgc don gian héa nhu ham tong khoi lwgng. Céc diéu kién rang budc ciia bai todn toi wu gdm cac yéu ciu vé cuwong
dd, sir dung va tin sé dao dong riéng. Thuat toan tién héa vi phan dwoc sir dung dé giai bai toan t6i wu dé ra. Dan

thép phing 10 thanh dwoc xem xét dé minh hoa cho nghién ciru nay.

Tir khéa: dan thép, phén tich truc tiép, tién hoa vi phén, tdi wu.

Chi s6 phén loai: 2.1

Pat van de

Két cdu dan 1a mot trong nhiing loai két cdu duoc st
dung phd bién hién nay nho kha ning vuot nhip 16n, hinh
thirc dep va phong phu, phat huy téi da kha niang cua vat
liéu nén khéi luong nhe... Viéc thiét ké dan thép hién nay
thuong duogc ap dung theo cach tiép can gian tiép véi 2 bude
thiét k& nham co thé xét dén cac tinh chit phi tuyén hinh
hoc cta két ciu va phi dan hdi cua vat liéu. O budc dau tién,
ndi lyc cta cac thanh dan dugc xac dinh dya trén phan tich
tuyén tinh dan hoi. Tu cdc ndi luc da dugce tinh toan nay,
trong budc thir hai cac thanh dan s& duoc thiét ké riéng 1é
bang viéc 4p dung cac cong thirc c6 xét dén cac ung xu phi
tuyén cuia két cau dugc cung cap trong cic tiéu chuan hién
hanh nhu AISC LRFD [1], Eurocode [2]... Phuong phap
thiét ké truyén thong nay c6 nhiéu uu diém nhu thiét ké
rat nhanh, don gian va két qua c6 do chinh xac chip nhan
duogc. Tuy nhién, viéc tiép can gian tiép nhu trén khién cho
cac irng XU cua toan bo két cdu khong dugc mo ta mot cach
chinh xac. Ngoai ra, tinh tuong thich ciia cac phan tir riéng
1¢ d6i v6i toan hé thong ciing khong duoc dam bao. Bé khic
phuc cac nhuoc diém nay, gan ddy cac phuong phap phin
tich truc tiép dugc nhiéu nha khoa hoc chu y nghién clru,
mo ra hudng di mai trong thiét ké két cdu dan thép néi riéng
va cong trinh xay dung n6i chung. Uu diém cta phén tich
truc tiép la tinh toan dugc kha nang chiu tai cta toan bd
cong trinh ciing nhu cac tmg xur phi tuyén cua cong trinh
trong céc giai doan dan hdi va ngoai dan héi [3-6].

‘Tac gia lién hé: Email: hunghm@nuce.edu.vn
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D¢ phat huy hiéu qua cong tac thiét ké, thiét ké toi wu
cling dugc quan tam nghién ctru va ap dung rong rai trong
két cAu dan thép. Uu diém cua thiét ké t6i wu 1a no cho
phép dua ra cac giai phap thiét ké co chi phi vé xdy dung
thap hon rit nhiéu so v6i cic phuong phéap thiét ké thong
thuong ma cac yéu cau vé thiét ké dbi voi cong trinh van
dugc dam bao. Tuy thudgc vao muc dich cua nha thiét ké ma
bai toan tdi uu thanh dan c6 thé chia ra lam 3 loai co ban 1a
t6i u tiét dién (sizing optimization), ti uu hinh hoc (shape
optimization) hay t&i uu vat liéu (topology optimization).
Trong bai toan tdi wu tiét dién, tiét dién cua cac thanh dan
1a cac bién thiét ké va duoc lua chon sao cho téng gia thanh
xay dung hodc téng khdi lugong cua ca hé dugc tdi thiéu hoa
ma van dam béo cac dicu kién vé thiét ké. Bai toan tdi uu
két cau dan s& tro nén phic tap voi do phi tuyén cao khi cac
g xr phi tuyén tinh, phi dan hdi ctia cong trinh dugc xét
dén. Trong truong hop ndy, cic thut toan meta ho-rit-tic
thudong duoc sir dung dé giai bai toan tdi wu [7-9]. Mot sd
thudt toan meta ho-rit-tic hiéu qua cao trong viéc giai quyét
céc bai toan tbi uu tiét dién cua dan thép la: tién hoa vi
phan (Differential Evolution - DE), téi uu bay dan (Particle
Swarm Optimization - PSO), giai thuat di truyén (Genetic
Algorithm - GA), thuét toan bay ong (Bee)...

Cac diéu kién rang budc trong bai toan t6i wu tiét dién
dan thép thuong dugc giéi han 1a cac diéu kién chuyén vi
va cuong do theo cac t6 hop tai trong duoc quy dinh trong
céc tiéu chuan. Bén canh dé, dé cai thién hiéu suat lam viéc
cuia cu trac va ngan chan cac hién tuong cong hudng, cac
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Abstract:

In this paper, the authors presented the method to
establish and solve the optimisation of steel trusses
subjected to several load combinations and frequency
constraints. A direct design was employed to account for
the non-geometric non-linear behaviour of the structure.
The objective function of the optimisation problem
was the total cost of the structure which was simplified
as a function of total weight. The constraints of the
optimisation included the strength and serviceability
conditions, and structural frequency requirements. The
differential evolution algorithm was applied to solve the
proposed optimisation problem. A 10-bar planar truss
was studied to illustrate this work.

Keywords: differential evolution, direct design,
optimisation, steel truss.
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rang budc dong rt can duoc xét dén trong cac bai toan tdi
vu [10]. Bé thyc hién diéu nay, cac didu kién rang budc
vé tan s dao dong riéng cua két cdu duoc xét dén. Mot sd
nghién ctru n6i bat vé bai toan t6i uu dan thép co diéu kién
rang budc 1 tan sé dao dong riéng co thé ké dén nhu P.H.
Anh [11], Kaveh va Zolghadr [12], Farshchin va cs [13]...
Tuy sb lugng cac nghién ctru vé t6i uu dan thép chiu diéu
kién rang budc la cac td hop tai trong hoac Ia tan sé dao
dong riéng cuia két ciu kha nhiéu, nhung theo hiéu biét cia
tac gia chua c6 mot nghién ctru nao xét dén cac diéu kién
rang budc néu trén mot cach dong thoi. Didu nay khién cho
cac nghién ctru toi uu vé két cdu dan c6 khoang tréng can
dugc bo khuyét.

Trong nghién ctru nay, cac tac gia trinh bay bai toadn t6i
vu dan thép co didu kién rang budc, gdm ca diéu kién rang
budc vé chuyén vi va cuong do dudi cac to hop tai trong
khac nhau va diéu kién rang budc vé tin sé dao dong riéng
ctia két cAu. Ham muyc tiéu ctia bai toan tdi wu duge don gian
hoa nhu ham tong khdi lwong. Cac diéu kién rang budc vé
cuong do va sur dung duoc xac dinh dya véo phan tich truc
tlep cho phép xét dén céc tinh chat phi tuyen hinh hoc cua
két cAu va phi tuyen vat lidu. Thuat toan tién hoa vi phan
dugc st dung dé giai bai toan toi vu dé ra. Dan thép phang
10 thanh dugc xem xét dé minh hoa cho nghién ctru nay.

Thiét 1ap bai toan tél uu dan thép
Téng khéi luong cua két cau duoc chon 1a ham muc tiéu
cua bai toan va dugc toi thiéu hoa theo phuong trinh (1).

Min W(Y):pg[yéq,j (1)

Y :(ypyz’"'ayd)
la vec to bién thict k&, cling chinh 1a dién tich tiét dién cua

trong d6 £~ la khdi lugng riéng cua vat li€u;

cac thanh dan; d 1 sb luong bién thiét ké; di 1a s6 thanh dan
trong nhém phan tir thanh thir 7; L; l1a chiéu dai cua thanh
dan thi j trong nhom phan tir thir 7. Trong bai toan thiét ké
c6 bién 1a bién lién tuc thi bién thiét ké »;(i=1,...d) duoc
chon trong khoéang gia tri cho trude [y,k’Wb,yl" i b} Trong bai
toan thiét ké co bién 1a bién roi rac thi y; duge chon tir mot
tap hop cac gia tri roi rac cho trudc.

Déi véi to hop trang thai gidi han cudng do, bang viéc sir
dung phan tich tryc tiép cho phép tinh toan kha nang chiu tai
cua ca cong trinh, diéu kién rang budc duoc thé hién bang
cong thuc (2).

str R
C: =1—S—kso )

k
trong d6 R, la kha néng chiu tai cua két cau ddi véi to hop
tai trong thu’ kva S, 1ahi¢u tmg do t6 hop tai trong cudng
do thir k gay ra.
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D6i voi td hop trang thai gidi han sir dung, diéu kién vé
chuyén vi s& duge xem xét thong qua cong thirc (3).

A‘|_1§0, j=L..,nn ©)

il

disp Jl
Ccl ==
Jil

trong d6 11 13 s nit dan duge xét diéu kién chuyén vi, A
va A", la chuyen vi va gidi han chuyén vi ciia nat thu ]
tu’O’ng ung v6i to hop trang thai gidi han st dung thi 7.

Diéu kién rang budc vé tan s dao dong riéng cua két ciu
dugc thé hién nhu (4).

Jim
u

Jom

C,‘,:‘re = -1<0,j=1,.,nm (4)

trong do nm la sé tan s dao dong riéng dugc Xét dén, f
va f 1atin s6 dao dong riéng thir j ctia két cdu va gia trj
cho phep cua no.

Déi voi bai toan ti wu co didu kién rang budc ¢ trén, dé
ap dung cac thudt toan meta ho-rit-tic chiing ta cin st dung
cac ky thuat dé xur 1y cac diéu kién rang budc. Trong nghién
ctru nay, phuong phap ham phat dugc st dung do ky thuét
nay kha don gian va hiéu qua t6t cho hau hét cac loai rang
budc khac nhau. Khi d6, ham muc ti€u cua bai toan dugc
viét lai nhu sau:

N
VVuncstr (Y) = (1 + a:trﬁl + adixpﬂ2 + aﬁeﬁ} ) X p Z(yzzl’y j

i=1 i=

trong do:
B = Z(max(C{”,O))
- z(z max (C/3, 0)} (6)
zz(fmax(c/;, )]
j=1
véi &, , a,,va a,, lacac tham s6 phat tuong g voi cac

diéu kién rang bu()c vé cuong do, chuyén vi va tan sb dao
dong riéng. Cong thirc (5) cho thdy rang, néu mot thiét ké
ma vi pham diéu kién rang budc thi ham muyc tiéu tuong tng
s€ dugc cong thém mdt gia tri goi 1a gia tri phat tuong Gng
cho vi pham d6. Do qua trinh t6i wu 13 t6i thiéu héa ham
muc tiéu, cac thiét ké vi pham diéu kién rang budc sé dan
dan bi loai bo.

Gia tri ctia cac tham sd phat nay khong phu thudc vao bai
toan toi wu, tuy nhién thuong dugc lay gia trj di 16n nhim
loai bo céc thiét ké bi vi pham va chi con lai cac thiét ké thoa
mén tat ca cac diéu kién rang budc. Trong nghién cuu nay,
cac tham sb phat duoc 1iy bang 10.000.
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Thuat toan téi uu tién hea vi phan

Thuét toan tién hoa vi phan (DE) duoc Storn va Price
phat minh [14] va dugc Gng dung thanh cong trong kha
nhiéu dang bai toan tdi wu khac nhau, trong d6 c¢6 cac bai
toan toi wu vé dan [3, 11, 15]. Noi dung chinh cta thuét toan
DE c¢6 thé tom tit nhu sau.

Gia thiét rang chung ta can t6i thiéu hoa ham muc tiéu
(7):

f(x):R" >R, x ={xl.}, X €[X, s Xy 1= 1yesd

trong d6 d 1 s6 lwong bién, x, . vax, lan luotla gia tri

bién dudi va bién trén cia bién X, Dé giai bai toan t6i uu nay
bang thuat toan DE, dau tién mot quan thé ban dau gdm NP
ca thé duoc tao ra, x,(0), k = 1,..., NP, theo cong thirc (8):

X, (0)=x, ;, +rand[0,1]x (x i=l....d (8

trong d0, rand[0,1] 12 s6 thuc chon ngau nhién trong khoang
tir 0 dén 1. O thé hé thi (#+1), tuong Ung voi ca thé thir k
trong guﬁn thé, x, (1), mot ca thé moi duoc tao ra bang phép
dot bién nhu sau:

u=x (O)+F x[x,z (H-x, (t)]

l min l max xl mm)

)

trong do, r,r,r,laba s6 tu nhién duoc chon ngau nhién thoa
mén diéu kién 1< r,#r,#r.# k<NP; Flah¢ s6 khuéch dai
thuong dugc chon trong khoang (0,1). Trong nghién ctru
nay chon F = 0,7. Trong cong thic (9), néu xay ra truong
hop mot bién s6 u. clia véc to u vuot ra ngoai khoang gié tri
cua nd [x, min> % max] thi u, nhén gia tri bién nd vi pham. Tu
c4 thé u, mot ca thé mai, V dugc tao ra bang cach lai ghép
vOi X (¢) theo nguyén tic sau:

khi rand[0,1]< Cr

=] . (10)
"% (0 khi rand[0,1]> Cr

trong d6 Cr 1a tham s lai ghép co gi tri trong khoang (0,1).
Thyc hién so sanh ham muc tiéu cua v va x (?), ca thé nao
¢6 gia tri ham muc tiéu nho hon s€ 1a cé thé thi & trong quan
thé & thé hé thir (¢+1).

Luu ¥ rang, trong phuong trinh (9), ca thé X, (t) dang
dugc chon 1 ngiu nhién trong quan thé. Twong tng voi
truc‘mg hop nay ta goi la k¥ thuat ‘DE/rand/1°. Tuy nhién,
néu X, (¢)duoc chon la ca thé t6t nhat trong quan thé thi ta
co ky thuat ‘DE/best/1’. Pay 1a 2 k¥ thuat dot bién dugc
st dung rong rii hién nay. Diém khac biét giita 2 ki thuat
nay la ¢ kha ning tim kiém tong quat va téc do hoi tu cua
qua trinh tdi wu. Cu thé, ky thuat ‘DE/rand/1’ duy tri tdt su
da dang cua quan thé va kha ning tim kiém toan mién t6t
hon k¥ thuat ‘DE/best/1°. Tuy nhién, kha nang tim kiém dia
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phuong va tde do hoi tu cua ky thuat ‘DE/rand/1’ lai kém
hon ‘DE/best/1°.

Vi du minh hoa
Dan phing 10 thanh

DPé minh hoa cho bai toan tdi wu c6 xét dén diéu kién
rang budc 14 tan s6 dao dong riéng, trong phan nay chiing ta
s& xem xét mot dan phing 10 thanh nhu trong hinh 1. Nhip
dan 1a 9.144 (mm). Tai trong tac dung gdm tinh tai DL
, hoat tai LL va tai trong gi6 W dugc quy vé thanh cic tai
tap trung tai cac nut dan. Gia tricua DL, LL va W lan luot
la 400 (kN), 300 (kN) va 300 (kN). Vat li¢u c6 cuong do
chay 1a F, =344,7MPa va md dun dan hoi 1a E =200 GPa.
Tai trong khoi tap trung, mass, dung dé tinh tan so6 dao dong
riéng ctia két cau dugc gia thiét dat tai nat dan va c6 khoi
luong 1 454 (kg). Khéi lwong riéng cua vat lidu 1a 7.850
(kg/m?).

Bai toan t6i wu c6 10 bién thiét ké 1a tiét dién cac
thanh dan dugc chon trong khoang gia tri [64,5; 22.580,6]
(mm?). Piéu kién rang budc gom: 2 diéu kién vé& cudng
d6 tuong tmg voi t6 hop tai trong (1,6DL+1,2LL) Va
(1,2DL +71,6W+O,5LL); 1 dicu kién vé chuyén vi tuong
ung vai td hop (1, 0DL+0,7W +0, SLL) véi gidi han chuyén
vi cua cac nut dan theo phuong ngang khong vuot qua 4/400
=22 86 (mm) v6i A 1a chiéu cao cia tang; 3 diéu kién vé
tan s6 dao dong rleng f >7,f, 215 va £,>20 (Hz) VGi
1 f2 va f, 1a 3 tan s6 dao dong riéng dau tién cia két cau.
Céc t6 hop tai trong duoc xét dén trong bai toan dua theo
tiéu chuan AISC-LRFD ctia My [1]. Phan mém phan tich
phi tuyén PAAP s& duoc st dung dé tinh toan ung xir phi
tuyén cua két cdu nham danh gia diéu kién rang budc. Chi
tiét vé phan mém PAAP doc gia c6 thé tim doc trong cac
tai liéu [3, 4, 8, 9]. Cac thong sb 4p dung cua thuat toan DE
duoc lya chon nhu sau: s bién thiét ké (d) 1a 10, quy mo
quan thé (NP) 14 25, s6 thé hé tdi da (MaxIteration) 13 4.000,
bién do dot bién (F) bang 0,7, xac sudt lai ghép (Cr) bang
0,6. Luu y réng, viéc lua chon cac tham s6 NP, F va Cr ¢
anh huong dén két qua cia chuong trinh téi wu. Vi du, néu
NP chon 16n s€ gitip qua trinh t61 uu tranh bi toi wu cuc bd
t6t hon nhung lai hoi tu cham hon va tén nhiéu thoi gian
tinh toan. Do viy, tiy thudc vao ting bai toan tdi uu khac
nhau ma cac gia tri nay can lua chon mét cach thich hop.
Trong truong hop nghién clru nay, cac gia tri cia cac tham
s6 duogc lua chon dua trén su tham khao tai lidu [3]. biéu
kién dung lai cia chuong trinh t61 uu 12 khi s6 thé hé tdi da
dat dén gia tri cho trude, hoac khi gia tri cia ham muc tiéu
khong thay ddi trong 1.000 thé hé lién tyc.
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Hinh 1. Dan phéng 10 thanh.
Két qud tinh todn va trao doi

Ba truong hop bai toan toi wu dwoc xem xét 1a: (1) Tat
ca cac diéu kién rang budc duogc xét, (2) Cac didu kién rang
budc vé tan s6 khong dugc xét dén va (3) Chi xét cac didu
kién rang budc vé tan so. Dé xét dén yéu to ngiu nhién cua
cac giai thudt meta ho-rit-tic, chuong trinh t6i wu dwoc chay
10 1an doc 1ap. Chi két qua téi wu tét nhat dugc trinh bay
trong bang 1. Dua vao bang 1 ta c6 thé thay rang, khi xét tat
ca céc diéu kién rang budc, gia tri t6i wu tim duoc cua dan
14 675,54 (kg), 16n hon kha nhiéu so v&i hai truong hop con
lai. Diédu nay cho thiy rang, bai toan t6i wu khong chiu sy
anh hu(’mg 16n cua tat ca cac diéu kién rang budc vé cuong
do6, chuyén vi va tan s dao dong riéng. Hay n6i mot cach
khac, cac diéu kién rang budc nay déu déng vai tro quan
trong trong bai toan t6i uu dang xét. Do do, Vlec xet dén tat
ca cac dleu kién vé cuong do, chuyen viva tan s6 dao dong
riéng 1 can thiét trong bai toan toi wu két ciu dan.

Bang 1. Két qua tdi wu tét nhét.

Phén tir Tét ci diéu kign rang  Khong xét cic diéu kién ~ Chi xét cic diéu kign
bugc dugc xét rang bugc ve tan so rang bugc ve tan so
1 597,55 64,50 1.143,60
2 365,33 64,50 520,33
3 2.763,90 37095 1.131,10
4 733,74 126,45 483,73
5 499,06 276,05 64,50
6 64,50 64,50 150,34
7 1.339,60 22625 721,75
8 817,69 64,50 794,48
9 490,71 70,39 437,94
10 454,19 64,50 419,85
Khoi lugng 675,54 112,62 492,38
t0i wru ciia dan
(kg)
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Hinh 2 trinh bay duong cong hoi tu cua 3 bai toan tdi
wu. Bai toan xét diéu kién rang budc v tan s6 c6 tde do toi
wu nhanh hon 2 bai toan kia va dimg lai khi s6 vong lip cta
qua trinh t&i wu khoang hon 1.000 lan. Bai toan xét tit ca
céc diéu kién rang budc hoi tu cham nhat va dung lai khi s6
vong lap trén 3.500. Didu nay c6 nghia 13, viéc xét dén didu
kién rang budc bao gom ca tan sd dao dong riéng, cuong do
va chuyén vi khién cho bai toan tdi wu tré nén phtrc tap hon
rat nhiéu so véi viée chi xét tan s6 dao dong rieng. Noi mot
cach khac, bai toan téi vu duoc xem xét trong bai bao nay
¢6 tinh phtrc tap cao hon rt nhiéu so v6i bai toan téi wu chi
xét tan s6 dao dong riéng.

2000
1.800
1.600
2 1400 -

- - - Xét toan b diéu kién rang buge
—— Khéng xét diéu kién rang buge vé tén s6

----- Xét dicu kién rang budc vé tan so

= =

[==] = (=]

= = =

= =} =}
L

600 -
400 -
200 -

Gia tri ham muc tiéu

1500 2000 2500 3000 3500 4000

$6 vong lap qua trinh ti wu

0 500 1000

Hinh 2. Bwong cong hoi tu clia bai toan téi wu hé dan 10 thanh.

Nghién ciru da trinh bay mot dang bai toan tdi wu méi
cho dan thép trong do6 ¢ xét dén cac diéu kién rang budc vé
chuyén vi va cuong do dudi cac td hop tai trong khac nhau
va diéu kién rang budc vé tan s6 dao dong riéng cua két cau.
Ham muc tiéu cta bai toan t6i wu 1a ham tong khdi luong.
Céc diéu kién rang budc vé cuong do va su dung dugc xac
dinh dya vao phan tich truc tiép cho phép xét dén cac tinh
chét phi tuyén hinh hoc cia két cdu va phi tuyén vat liéu.
Thuat toan tién héa vi phan dugc sir dung dé giai bai toan
t6i wu dé ra. Két qua phan tich dan theép phing 10 thanh cho
thay cac diéu kién rang budc vé cudng do, chuyen vi va tin
s6 dao dong riéng déu anh hudng 16n dén két qua t6i wu cho
nén can phai dugc xem xét. Bén canh do, bai toan t6i uu co
x6t tat ca diéu kién rang budc vé chuyén vi, cuong do va tan
s6 dao dong riéng c6 tinh phic tap cao hon rat nhiéu so véi
bai toan chi xét tin sé dao dong riéng. Pidu ndy md ra mot
16p bai toan mai vé i wu két ciu dan co tinh phire tap cao
hon va ciing thyc té hon so vé&i cac bai toan tdi wu dd xét
dén truge do.

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(6) 6.2020

TAI LIEU THAM KHAO

[1] AISC-LRFD (1999), “Manual of steel construction - load and
resistance factor design”, Chicago (IL): American Institute of Steel
Construction.

[2] EN 1993-1-1 Eurocode 3 (2005), “Design of steel structures
- part 1-1: general rules and rules for building”, Brussels: European
Committee for Standardization.

[3] T.V. Hung, S.E. Kim (2018), “Reliability-based design
optimization of nonlinear inelastic trusses using improved differential
evolution algorithm”, Advances in Engineering Software, 121, pp.59-
74.

[4] T.H. Tai, S.E. Kim (2011), “Nonlinear inelastic time-history
analysis of truss structures”, Journal of Constructional Steel Research,
67(12), pp.1966-1972.

[5] H. Shi, H. Salim, F. Wei (2015), “Geometric and material
nonlinear static and dynamic analysis of space truss structures”,
Mechanics Based Design of Structures and Machines: An International
Journal, 43(1), pp.38-56.

[6] H. Saffari, N.M. Mirzai, I. Mansouri, M.H. Bagheripour
(2013), “Efficient numerical method in second-order inelastic analysis
of space trusses”, Journal of Computing in Civil Engineering, 27(2),
pp.129-138.

[7] T.V. Hung, S.E. Kim (2017), “An efficient method for
reliability-based design optimization of nonlinear inelastic steel space
frames”, Struct. Multidisc. Optim., 56, pp.331-351.

[8] H.M. Hung, V.Q. Anh, T.V. Hung (2018), “Optimum design
of stay cables of steel cable-stayed bridges using nonlinear inelastic
analysis and genetic algorithm”, Structures, 16, pp.288-302.

[9] H.M. Hung, V.Q. Viet, T.V. Hung (2020), “Optimization of
nonlinear inelastic steel frames considering panel zones”, Advances
in Engineering Software, 142, pp.102771.

[10] R. Grandhi (1993), “Structural optimization with frequency
constraints-a review”, AIAA4 J., 31(12), pp.2296-2303.

[11] PH. Anh (2016), “Truss optimization with frequency
constraints using enhanced differential evolution based on adaptive
directional mutation and nearest neighbor comparison”, Advances in
Engineering Sofiware, 102, pp.142-154.

[12] A. Kaveh, A. Zolghadr (2014), “Democratic PSO for truss
layout and size optimization with frequency constraints”, Computers
& Structures, 130, pp.10-21.

[13] M. Farshchin, C.V. Camp, M. Maniat (2016), “Multi-class
teaching—learning-based optimization for truss design with frequency
constraints”, Engineering Structures, 106, pp.355-369.

[14] R. Storn, K. Price (1997), “Differential evolution - a simple
and efficient heuristic for global optimization over continuous spaces”,
Journal of Global Optimization, 11(4), pp.341-359.

[15] X.Q. Lieu, D.T.T. Dieu, J.H. Lee (2018), “An adaptive hybrid
evolutionary firefly algorithm for shape and size optimization of truss
structures with frequency constraints”, Computers & Structures, 195,
pp.99-112.

28



Khoa hoc Ky thuat va Céng nghé n—

Nghién ciru kha nang thu nworc cua ong loc va bé tong rong
dung trong giéng khai thac nwoc ngam
bang mo hinh thi nghi¢m vat ly

Vii Ba Thao*, Nguyén Thanh Cong, Nguyén Huy Vuong

Vien Thuy cong, Vién Khoa hoc Thuy loi Viét Nam

Ngay nhan bai 4/5/2020; ngay chuyén phan bién 6/5/2020; ngay nhan phan bién 5/6/2020; ngay chip nhan ding 8/6/2020

Tom tit:

Bai bao trinh bay két qua thi nghiém mé hinh vét 1y vé kha niing thu nuéc ciia ng loc va bé tong réng dung trong
giéng tia va giéng dao thu nwéc thanh bén dé khai thac nwéc ngdm. Thi nghiém mé hinh nhim xéc dinh cc twong
quan giira thanh phan cip phdi, hé sé thim, cdt nwée, dd chit, dp doc dit ong véi kha ning thu nwéce ciia cac loai két
céu 6ng loc khac nhau. Két qua thi nghiém tim ra kha niing thu nwéc ciia 6ng loc va bé tong rdng lan lwot 1a 2,162-
12,238 I/ph/m va tir 0,0053-0,0227 I/ph/cm?. Két ciu thu nuéc nim ngang bang dng loc hodc bé tong rong cé thé ding
trong cac loai giéng dirg dé khai thiac nwéc ngim trong mai truong trim tich bién gié.

Tir khéa: con cat, két cau thu nwéc, tang chira nwéc, thu nwéc nam ngang.

Chi s6 phén loai: 2.1

Pat van de

Dai cOn cat ven bién thugc 4 tinh khu vyc Béc Trung
Bo6 (Nghé An, Ha Tinh, Quang Binh, Quang Tri) c¢6 tong
chiéu dai khoang 271,9 km, dién 16 443,7 km?, thuong ‘phén
bd song song vai dudng bo bién hién tai va bi _phén cét boi
mang ludi song sudi trong vung thanh 11 dai con cat. Thanh
phan thach hoc ciia tang chtra nudce trong cac dai con cat chii
yéu 1a ct hat min dén vira thudc thanh tao bién gi6o (mvQ),
chiéu day cua ting chira nudc thay ddi tir 3,0-15,0 m. Nude
trong cac thau kinh nuéc nhat 1a ngu(‘)n cung cép chii yéu
phuc vu nhu cau sinh hoat va san xuat cho nhan dan sinh
song trén va lan can khu vyc con cat. Téng luu lugng khai
thac vao khoang 41.601,7 m*/ngay dém, trong d6 luu lugng
phuc vu sinh hoat la 25.940,8 m*/ngay dém, phuc vu san
xudt 14 15.660,9 m*/ngay dém [1].

Céc mod hlnh khai thac nuée ngdm theo phuong théng
dung nhu giéng dao, giéng khoan don, hanh lang giéng la
cac md hinh chu yeu dang khai thac nuéc ngdm trong cac
dai con cat ven bién mién Trung. Cac m6 hinh nay doi khi
hodc khong dap umg du nhu cau cap nudc hodc khai thac
qua muc 1am ha thap muc nudc ngam va dich chuyén bién
min lam nhiém man d6i nude ngot. Quy mo khai thac chu
yéu 12 ho gia dinh nén viéc quan 1y khai thac vé trir luong va
chét lugng ciing gip kho khan.

Dé dap tng nhu cau ding nudc ngay mot ting va giam
thicu tac dong dén tang chira nudc, mot so cong nghé khai

“Tac gia lién hé: Email: vubathao@gmail.com
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thac nudc ngam theo phuong ngang di dugc nghién ctru va
ap dung vao thuc té. Hé théng thu nudc ngam theo phuong
ngang (TNNN) thuong dugc ap dung tai cac khu vuc co
chiéu day tang chira nuéc mong, myc nudc ngdm nim
néng. Phan tich cac vu diém cua hé thong TNNN va pham
viung dung da dugc trinh bay trong nghién ctru cia Hunt va
cs (2002) [2]. Hé théng TNNN c6 uu diém 1a thu duoc luu
luong 16n khi bd tri khai thac & khu vuc cdn cat.

H¢ théng thu nudce trong con cat ngay cang tré nén phd
bién. Tai Hoa Ky, hé théng TNNN phé bién & Louisville,
Kentucky va & Sonoma County, California; tai Han Quéc co
mb hinh giéng tia cip nudc ven song Nik Dong, thanh phd
Chang Won; tai Nhat Ban ¢6 nha may nudc Kinuta, khu vuc
Tokyo Metropolitan, thanh phé Tokyo. Tai Viét Nam ciing
da c6 céc nghién clru twong tu, nhu m6 hinh khai thac nuéce
ngam trong con cat ven song Trudng Giang, tinh Quang
Nam [3]. Nghién ctru su bién thién cua cot nude thim doc
theo 6ng loc nim ngang béng md hinh vat Iy da dugc trinh
bay trong két qua nghién ctru cua Chen va cs (2003) [4].
Nghién ctru sy ha thap muc nudc xung quanh mét ong loc
nam ngang trong tang chira nuéc khong ap dugc trinh bay
trong nghién ctru ciia Hongbin Zhan (2002) [5]. Phan tich
toc d6 dong chay cua nude thong qua mot mot ong thu nude
nam ngang dudi day séng lan dau tién dugc trinh bay boi
Hantush va Papadopulus (1962) [6]. Nghién ctru sy van
dong cua nude dudi dat bao gom luu luong va véan téc dong
chay dén mot dng loc nam ngang c6 dudong kinh 30 mm va
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A study on water collecting capacity
of filter tubes and porous concrete
applied in groundwater wells
by using physical experiments
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Abstract:

This paper presents the results of the physical
experiment on water collecting capacity of the filter
tubes and porous concrete used in the radial and
shallow wells for groundwater collecting purposes.
The physical experiment aimed at determining the
correlations between various parameters such as grading
composition, permeability coefficient, water head,
density, and tube slope with water collecting capacity of
different types of filter structures. Experimental results
showed that the ability of collecting water of filter tubes
and hollow concrete were from 2.162 little/minute/m to
12.238 little/minute/m, and from 0.0053 little/minute/cm?
to 0.0227 little/minute/cm?, respectively. The horizontal
water collection structures including filter tubes and
porous concrete can be used in many kinds of vertical
wells to exploit groundwater in windy marine sediments
environment.

Keywords: aquifer, horizontal water collection, sand
dunes, water collecting structures.

Classification number: 2.1

chiéu dai 2,6 m da dugc trinh bay trong nghién ctru ciia Kim
Va cs (2012) [7]. Anh huodng cua m01 truong dia chét dén
ong loc thu nudc nam ngang va giéng gom nude da duogc
Mohamed va Rushton (2006) [8] nghién ctru va cong bd.
Tai chau Au, thiét ké va xay dung h¢ théng thu nudc dudi
dat ¢ nghién ctru cia Grischek va cs (2002) [9].

Tai khu vuc dai cdn cat ven bién Béc Trung B chua co
cong bd khoa hoc vé cac twong quan giita cac yéu td dia chat
thuy van nhu: thanh phén hat, do chat, hé sb thim, cot nudce
tham... va két cAu éng loc nhu: d§ md, ty 1€ khe hd va duong
kinh, d6 ddc ciia 6ng loc. Nghién ciru ndy sir dung mé hinh
vatly dé thi nghiém xac dinh cac twong quan gitra cac thong
s6 dia chét thiry van dic trung clia tang chira nude voi kha
ning thu nudc ciia cac két cau thu nude ngam khac nhau.
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Mo hinh thi nghiém
Giéng tia

Két cdu mo hinh giéng tia (hinh 1) thuong bao gom:
1. Két cau thu nudc (cac tia thu nuéc); 2. Giéng tap trung
nudc; 3. May bom nudc. Sé luong tia phy thude vao luu
Iuwgng khai thac, kha nang thu nudc cta tia va trit lwgng khai
thac cho phép cua tang chira nudc.
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a. Mat béng giéng tia. b. Cét doc giéng tia.

Hinh 1. So hoa mé hinh giéng tia.

Giéng dao thu nwdc thanh bén

Giéng dao thu nudc thanh bén (hinh 2) ¢6 pham vi ap
dung ddi véi cac cong trinh quy mé khai thac tir 5-20 m¥/
ngdy, va nén ap dung khi chiéu day tang chira nuéc mong,
d0 sau khai thac <6 m.

. Huong nuéce chay

V[at datty nhlen
- Muc nwde ngam

™ X Phan bé tong diic

o e
Két cau thu nuée thanh bén -~ [0
(Bé tong rong)

.My bom
e

Pham vi thu nudc day /

Hinh 2. So hoa giéng dao thu nwéc thanh bén.

Kich thuéc mé hinh thi nghiém

Thi nghiém mé hinh nham xac dinh cac twong quan giita
thanh phﬁn cép phéi, hé sb tham, cot nudce, do chat, do doe
thity luc voi kha ning thu nudce cua céc loai két cau 6ng loc
khac nhau. So d6 va hinh anh mé hinh thi nghiém dugc thé
nhu hinh 3. Kich thudec mo hinh thi nghiém c6 chiéu dai 1,2
m, rong 0,4 m, cao 0,6 m.
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Hinh 3. So’ d6 va hinh anh mé hinh thi nghiém.

Vit liéu mé phong

Vit liéu md phong méi truong tham cho két ciu thu
nudce gieéng dao thu nudc thanh bén dugc dung 1a cat hat
min, cat hat tho va cudi soi. Thanh phan cap phoi va déc tinh
tham cua vét liéu dugc trinh bay ¢ bang 1.

Bang 1. Céac thong sb vat liéu mo phéng moi trwdng tham cho két
cau giéng dao thu nwéc thanh bén.

Gid tr
STT ~ Chi tiéu ﬁzu ?i‘"‘ Citmin ~ Cittho  Cugi séi
T (@) (amQ)
Thanh phén hat
+ Hat cugi (>20) mm
+ Hat s6i san (5,0-10,0) mm P 25,9
+ Hat 56 san (2,0-5,0) mm % 02 0.6 64,8
+ Hat cdt to (0,5-2,0) mm % 89 426 83
: + Hat cat vira (0,25-0,5) mm % 672 3.6 02
+ Hat cat nho (0,1-0,25) mm % 18,7 17,0 0,3
+ Hat cat min (0,05-0,1) mm % 08 45 0.4
+ Hat bui (0,005-0,05) mm % 42 18 0
+ Nhom hat sét <0,005 mm % 00 00 0
2 Hesrdng max e 0985 0,750
3 Heé ) r5ng min e 0,638 0,486
4 Khdi lwong riéng As - 2,66 2,66
5 Hgsothim K oms  21810°  537x10°  3,09x102
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Mo phong cac két ciu thu nwéc cho giéng tia

Céc két cdu thu nude ding cho giéng tia dwoc thi nghiém
trong nghién ctru nay gém 3 dang ong loc ¢ cu tao va
dudng kinh khac nhau. Céc thong sb cua éng loc dugc trinh
bay ¢ bang 2. Py la cac loai dng sir dung phd bién trén thi
treong hién nay (hinh 4).

Bang 2. Thong sb ky thuat ctia cac loai 6ng loc.

ST Logibngloe (cnl:)i‘éu dai ml;g kinh z:ljnr:;)ng khe zz)nw
| (‘)ngl thu quén bang Waterbelt - 10 %

Capiphon pipe (WP76) ’
2 Ong loc kiéu Johnson JS (J$48) 1,0 46 0,508 33
3 Ong loc kiéu Johnson JS (JS90) 1,0 9 0,508 13,83

Hinh 4. Cac loai 6ng loc thi nghiém.

Mo phong két ciu thu nuwéc ciia giéng dao thu nwéc
thanh bén

Luu luong khai thac cua loai hinh giéng thu nudce thanh
bén bang bé tong rong phu thudc vao kha nang thu nudc cua
vat liéu thu nudc b tri tai doan gilta cua giéng. Bén canh
kha ning thu nudc thi cac két cdu thu nude nay con phai co
kha ning chiu luc dé giit cho thanh giéng duoc 6n dinh. Dé
dam bao cac diéu kién do, chon vt liéu bé tong rong dé tlen
hanh thi nghiém. Kha niang thu nuéc ciia ong bé tong rong
duoc xac dinh thong qua mo6 hinh thi nghiém vat ly.

Str dung hai loai bé tong rong. Loai mot 12 bé tong rong
cdt lidu 1a 100% da dam co cap phdi hat 2,5 mm < d < 5,0
mm; loai hai 1 bé tong rdng cbt liéu gdm 80% da dam co
cap phdi hat 2,5 mm < d < 5,0 mm va 20% cat thd (cat co
50% hat v6i 1,0 mm < d < 2,5 mm). San pham bé tong rong
sau khi ché tao va dua vao thi nghiém c6 dang hinh tru tron
(hinh 5).

Hinh 5. Bé tong réng sau khi ché tao.
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Cac kich ban thi nghiém

Cot nudc tham: véi dic diém chidu day tang chira nudc
mong, myc nudc ngam nim ndéng, muc nude ngém dao
dong giira cac mua trong nam khoang 2 m, dy kién dat he
thong ong nam ngang sau t6i thiéu dudi muc nudc ngam
mua kiét 1a 0,5 m. Trén hinh 3, c6t nudc thim la khoang
cach tir bé mat mo hinh dén tim dau vao cta dng thu nudc.

Khi md phong ¢t nude tham trong giéng tia, chon cac
mirc mé phong 1a: 10, 20, 30, 40 va 50 cm. Déi voi giéng
thu nudc thanh bén, dé danh gia anh hudng cia cot nude
thim dén kha ning thu nudc cia bé tong rdng, dé tai da tién
hanh thi nghi€ém voi cac chiéu cao cot nude 1, 2, 3, 4, 5 va
6 m.

bo déc éng loc: dé lwa chon duogc do dbc 6ng loc hop ly
trong giéng tia trén thyc te, tién hanh thi nghiém véi cac do
doc ong loc 1a 1, 3 va 5%.

£ 2 - -
Ket qua thi nghiém

Két qua thi nghi¢gm xdc dinh cic thong s6 ciia két ciu
thu nwéc phuc vu thiét ké giéng tia

Twong quan giita cgt nuoc tham va kha nang thu nuoc
cia cdc logi ong loc trong cdc méi trieong tham khdac nhau:

Kha ning thu nude cia dng loc phu thude vao nhidu yéu
td khac nhau nhu hé sé thAm cta méi truong lam viéce, cot
nude thim, két ciu cua dng loc... Dé xdy dung twong quan
giita kha nang thu nudc cua ong loc véi cac mirc cot nude
thim trong cac moi truong thim khac nhau, chung t6i tién
hanh thi nghiém véi cac didu kién mé phong nhu da néu
trén. Két qua thi nghiém vé tuong quan giita kha ning thu
nuée cua dng loc véi cot nude thdm trong cac modi trudng
thAm duogc thé hién & hinh 6.

(A)y =0239x - 0,016

(B): y=0234x -0.033 (©):y = 0.041x +0,027
— {

 (BXWBT76-Cat thé
X ©:JS48-Cat min
% (D):JS48-Cit thd
©(B):1890-Cat min
# (F):JS90-Cit tho

Cotmude (m)
s
s

(F): y = 0.038x - 0,026

(D): y = 0.036x + 0,000

0,0 2.0 4.0 6.0 8.0 100 120 140 16.0
T¢ lwu luong q (Vplvm)

Hinh 6. Twong quan gitra kha nang thu nwéc cia mét s6 loai 6ng
loc va gradien tham trong cac méi triwdng tham khac nhau.

Ty luu lugng q 1a kha niang thu nuée cia 1 m chidu dai
ong loc trong thoi gian 1 phat. Pay 1a chi tiéu can dugc xac
dinh trong qua trinh thiét ké tinh toan hé thong thu nudc
cua giéng tia. Tuong quan gitta ty luu lwong cua cac loai
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6ng loc trong cac m()i truong thim khac nhau véi cot nude
thim c6 dang tuyén tmh tuy nhién tuong quan ndy sé thay
d6i khi kha nang cung cap nude cliia moi truong tham cling
nhu c6t nudce thim vuot qua kha ning thu nude cua ong loc.
Trén hinh 6 c6 thé thay, v6i cot nude tham thay ddi tir 0,1
dén 0,5 m thi trong mdi truong tram tich bién gié kha ning
thu nudc cua cac loai dng loc ¢ thé dat tir 2,162 1/ph/m dén
12,238 1/ph/m.

Anh hwéng ciia dp doc 6'ng loc dén khd nang thu nuwdc
ctia ong loc

18,000
(Fy=-0,871x + 16,92

16,000 . @)y=-0420% + 14,54

e (E)y = -0,272x + 13,19
14,000 T~

12,000

(CF=0,148x + 12,16

10,000

g + (A): WB76-Cat min

8000 m (B): WB76-Cit thé

= X ©: 1S48-Cit min
8,000 (D):7S48-Cét thé

A (E): JS90-Cat min

.
1000 # (F).TS90-Ct tho

(Byy=-0038x + 24

2,000 B SRR
(Ayy=-0,04 14

0,000

0 1 2 3 4 5 6
DG déc dng loc (%)

Hinh 7. Twong quan gitra kha nang thu nwéc va dé déc cuia mot
s0 ong loc trong cac mai trieng tham khac nhau.

Do dbc cua dng loc 1a mot trong cac yéu td can thiét khi
tinh toan thiét ké giéng tia. Dé danh gia anh huong cta do
dbc dén kha nang thu nude cia dng loc trong cac moi trudng
thdm khac nhau, tién hanh thi nghiém véi cac do doc dng
loc 1, 2 va 5% trong cac moi trudng cat min, cat thd voi cac
chiéu cao cot nudc 1a 10, 20, 30, 40 va 50 cm. Két qua thi
nghiém dugc thé hién & hinh 7.

Thong thuong ddi voi dng dan nudce, dd doc dng cang
cao, van téc dong chay cang 16n va theo d6 luu lwong ciing
tang. Tuy nhién, muyc ti€u thi nghiém nay la danh gia kha
nang loc va thu nude ciia dng loc dit trong dat cat. Két qua
thi nghiém cho thay kha niang thu nudc cia ong loc ty 1&
nghich véi d6 dbc 6ng, 46 dbc cang 16n ty luu lugng thu
cang nho. Nguyén nhan 14 voi cao d6 dau ra ctia éng loc ¢b
dinh tai day bé thi nghiém, diéu chinh do dbc éng loc béng
cach ning cao dau vao ng loc (xem hinh 3), dan t6i do dbc
dng cang 16n thi cot nude thim (khoang cach tir mat mo
hinh dén tim ng) cang giam, do d6 ty luu lugng giam theo.
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Dé dam bao giam thiéu ling dong trong éng thu nudc, kién
nghi nén chon goéc nghiéng ong thu tir 3 dén 5%.

Két qud thi nghiém xdc dinh cdc thong s6 ciia két ciu
thu nwoc phuc vu thiet ké gieng dao thu nwoc thanh bén

Két qua thi nghiém véi 2 loai cAp phdi bé tong rong, tuy
nhién chi c6 loai cip phdi BTR.100% M2.5 dat hiéu qué thu
nudce co thé chon lam két cau thu nude. Két qua thi nghiém
tuong quan gitra kha nang thu nudc cia bé tong rong trong
cac moi truong thadm khac nhau véi chiéu cao cot nudc tham
duoc thé hién trén hinh 8.

0,12
. P
(4) BTR-Cit min (C)y=0,011x +0,032
o 0,10 = (B) BTR-Cat tho —
=i P ~ Iy
i) 4 ©-BTR-Cuoi so1 A /«/
£ 0,08 .
= o
= 0,06 —
g //r (B)y=0,006x + 0,008
] _ -m
= 0,04 a / me
= o wT C)y =0,003x +0,000
i IEUUPEEL S
= 0,02 IESNRREE " .
e——— ¥
. e *
0,00
0,0 1,0 2,0 3,0 4,0 5,0 6,0 7,0

Chiéu cao cét nwdc H (m)

Hinh 8. Twong quan giira kha néng thu nwéc cia bé téng réng va
chiéu cao cot nwérc.

Két qua thi nghiém cho thiy co6 thé ding bé tong rong
cho cac két cdu thu nudc ngam trong moi truong 16 rdng.
Kha ning thu nudc cua bé tong réng phu thudc vao nhiéu
yéu t6 nhu chidu cao cot nudc, hé s6 thim ciia moi truong
thu nudce. Trong khoang cot nudc thi nghiém tir 1 dén 7 m thi
kha ning thu nudc tuyén tinh v6i chidu cao cot nude va ting
dan trong cac moi truong lan luot 1a cudi, cat thd, cat min.

Keét luan

- Ty luu lugng cac loai dng loc trong cic mdi trudng
thim thay di theo tri s6 cot nudc thdm va co quan hé tuyén
tinh. V&i ¢t nude thim thay ddi tir 0,1 dén 0,5 m thi trong
moi trudng tram tich bién gié kha ning thu nudc cia cac
loai 6ng loc dat tir 2,162 dén 12,238 1/ph/m.

- Kha ning thu nude cua dng loc ty 18 nghich véi do doc
dat ong. Tuy nhién, dé giam thiéu lang dong trong ong thu
nudc, nén chon goc nghiéng ong thu tur 3 dén 5%.
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- Bé tong rdng du kha nang thu nudc dé dung lam két cau
thu nuéc cua giéng dao thu nuéc thanh bén. Khi thay doi
chiéu cao cot nude thi nghiém tur 0 dén 7 m thi kha nang thu
nude ciia bé tong rong trong moi truong tram tich bién gid
(mvQ) thay d6i tir 0,0053 dén 0,0227 I/ph/cm?.
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So sanh qua trinh thu nhan cao chiét rong nau Sargassum
bang cac phwong phap chiét khac nhau va danh gia kha nang
khang oxy hoa bang phwong phap DPPH

Tran Thi Ngoc Mai*
Vién Khoa hoc Ung dung, Truong Pai hoc Cong nghé TP Ho Chi Minh (HUTECH)
Ngay nhén bai 22/11/2019; ngay chuyén phan bién 27/11/2019; ngay nhan phan bién 31/12/2019; ngay chap nhén dang 10/1/2020

Tém tit:

Nghién ctru dwoc tién hanh trén hai loai rong niu Sargassum feldmannii va Sargassum polycystum thu tir viing bién
Khznh Hoa va Ninh Thuin. Thu nhén cao chiét tir hai loai rong nay bing ba phwong phap: Soxhlet, sir dung séng
siéu 4m va chiét két hop xir Iy enzyme Viscozyme L. Két qua, phwong phap chiét sir dung séng siéu 4m cho ti 1¢ thu
hdi cao chiét 1a 7,095+0,055% & S. feldmannii va 8,373+0,122% & S. polycystum; kha niing bit goc tw do DPPH twong
ng 12 63,037% va 62,720%. Pdi v6i phwong phap xir Iy Viscozyme L thi ti 1¢ thu hdi cao chiét 1a 7,192+0,213% &
S. feldmannii va 8,020+0,186% & S. polycystum; kha ning bit goc tw do DPPH twong tng 1a 61,642% va 62,766%.
Hai phwong phap nay cho hiéu qui ciia qua trinh chiét cao hon so véi phwong phap Soxhlet, ti 1é thu hdi cao chiét
1a 6,774+0,060% & S. feldmannii va 6,575+0,413% & S. polycyst‘um; kha niing bit gbc tw do DPPH twong tng la

54,301% va 56,503% so véi chat di chiéu 1a vitamin C ¢ cing ndng do.

Tir khoa: phuwong phap DPPH, Sargassum, Soxhlet, séng siéu 4m, Viscozyme L.

Chi sé phén loai: 2.4

Pat van de

Rong bién 1a ngudn tai nguyén phong phi, da dang vé
chiing loai. Theo thong k&, nude ta co khoang 794 loai rong
bién; phan bd & ving bién phia Bic 310 loai, phia Nam
484 loai, 156 loai tim thdy & ca hai mién. San luong cia
ching twong d6i 16n véi mét do trung binh 43,8+20,2 cay/
m? va sinh lugng trung binh dat 456,1+£64,2 g kh6/m?. Rong
bién, dic biét 1a rong nau co6 chura cac thanh phﬁn co6 hoat
tinh sinh hoc cao nhu fucoxanthin, a-tocopherol, fucosterol,
B-caroten, cac polyphenol... [1-3]. Trong rong nau chira
tong lugng ®-3 cao trung binh khoang 20%, ®-9 chiém
khoang 15% va ®-6 (arachidonic acid) chiém khoang 9%
[4, 5]. Do d6, viéc xur 1y rong dé thu chat chiét 1a can thiét.
Nhirng nghién ctru chiét tach cac hop chét ¢6 hoat tinh sinh
hoc hudéng dén viéc bd sung ching vao thuc phdm nham
tang gia tri chtc ning ciia thue pham da va dang nhan duoc
su quan tdm ciia cac nha khoa hoc trong nudc va trén thé
gidi [6-8]. Trong nghién clru ndy, cic phuong phéap chiét
duoc su dung 1a cac phuong phap: Soxhlet, sit dung song
siéu am, ngam chiét két hop xir Iy enzyme.

Phuong phap str dung song siéu &m la phuong phap méi
dugc ing dung trong ky thuat phan tach, chiét xuat hién nay,
v6i wu diém cho hiéu suat thu nhan cao hon so véi phuong
phap thong thuong, thoi gian trich ly ngan, chat lugng cia
san pham tdt, than thién véi moi truong va nhiéu tiém ning

*Email: ttn.mai79@hutech.edu.vn
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ung dung & quy mo cong nghiép. Si€u am la séng co hoc
hinh thanh do su lan truyén dao dong ctia cac phan tir trong
khong gian c6 tan s6 khoang 20-100 kHz. S6ng siéu am co
d6 dai song khoang 10-10- cm nén khong du ning lugng dé
tuong tac truc tiép 1én lién két hoa hoc. Tuy nhién, su phat
song siéu am trong moi truong 10ng lai san sinh ra mot nang
luong 16n, gay nén hién tugng vat Iy goi la sy tao va vd bot
khi. Khi truyén song siéu 4m qua moi trudng 1ong, dudi tac
dung cuia song, cac bot khi bi kéo nén, su ting ap suét va
nhiét 6 1am céac bot khi nd v&. Khi su nd v& cla cac bot
khi & gan bé mat pha rén, xay ra sy mat dbi ximg, sinh ra tia
dung moi co tde d6 cao vao thanh té bao, do d6 lam tang su
xam nhap cta dung moi vao té bao va lam ting bé mat tiép
xuc giira pha ran va pha long. Diéu nay 1am ting sy truyén
khéi va phé vo ciu trac té bao (hinh 1). Su nd v& cua cac
bot khi lam tang sy thoat ra cua céac chit ndi bao vao dung
dich [9].

Enzyme Viscozyme L chira cic enzyme bao gom
arabanase, cellulase, B-glucanase, hemicellulase, xylanase
va pentosanase; thiy phan ngiu nhién lién két B-1,4-
glycoside cua cac glucan (chu yéu la cellulose) c¢6 trong thanh
té bao rong dé giai phong ra cellulosedextrin, cellobiose va
glucose (hinh 2). Vi¢c st dung enzyme Viscoenzyme L gitp
xuc tac phan hity thanh té bao rong hd tro 1am tang hiéu suat
chiét [10].
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Abstract:

The study was conducted on two types of brown seaweed
Sargassum feldmannii and Sargassum polycystum
which were collected from the sea of Khanh Hoa
and Ninh Thuan provinces. Acquisition of extraction
from the samples was operated by three methods:
Soxhlet, ultrasound method and method using enzyme
Viscozyme L. Results of ultrasound method showed
that the extract recovery was 7.095+0.055% in S.
feldmannii and 8.373£0.122% in S. polycystum; their
free radical scavenging activities (DPPH) were 63.037%
and 62.720% respectively. For methods using enzymes
Viscozyme L, the extract recovery was 7.192+0.213% in
S. feldmannii and 8.020+0.186% in S. polycystum; their
free radical scavenging activities (DPPH) were 61.642%
and 62.766% respectively. The effective extraction of
these two methods was higher than that of the Soxhlet
method which the extract recovery was 6.774+0.060% in
S. feldmannii and 6.575+0.413% in S. polycystum; their
free radical scavenging activities (DPPH) were 54.301%
and 56.503% respectively, compared to the reference
substances as vitamin C at the same concentration.

Keywords: DPPH method, Sargassum, Soxhlet method,
ultrasound, Viscozyme L.
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Hinh 1. Qua trinh tac dong clia séng siéu am Ién té bao [9].

= vi soi cellulose

DN mang ludi alginate

T xylo-fuco-glucan

TTTTYY  xylo-fuco-glycuronan
fucan dong thé
° lien két glycoproteic

Hinh 2. CAu tao thanh té bao rong nau [5].

Vat liéu va phuong phap nghién ciiu

Vit liéu

Nguyén liéu rong mo thu tir ving bién Khénh Hoa c6 tén
khoa hoc 1a Sargassum feldmannii va rong chi Sargassum
polycystum thu tir ving bién Ninh Thuén. Rong dugc ngam, rira
sach, phoi/say ¢ 45-50°C dén kho (d6 am 16%) va xay nghién
nho thanh bot vai 3 kich ¢d 0,25; 0,5 va 0,63 mm.

Viscozyme L dwoc san xut tir nAm Aspergillus aculeatus,
hoat dong t6t & pH 3,3-5,5 va nhiét d6 25-55°C. Viscozyme L
ban chit 1a p-glucanase (endo-1,3(4)-) chira cac enzyme bao
gom arabanase, cellulase, B-glucanase, hemicellulase, xylanase
va pentosanase. Hoat tinh 100 FBG/g.

Phuwong phap nghién ciru

Phwong phap Soxhlet: can M., (g) bot rong ndu da duge say
kho dén khoi lugng khong a6i ChO vao bo chiét Soxhlet, t1en
hanh chiét. Sau khi két thiic qua trinh chiét, bot rong duge sdy
dén khéi lugng khong dbi va can dugc M (g).

Phuong phdp sir dung séng siéu am.: thiét bi phat song siéu
am st dung trong nghién ctru 1a thiét bi siéu am dang thanh.
Mau dugc chuén bi trong cac cdc, nhing thanh phét song siéu
4m vao dung dich 16ng - ran (dung méi - nguyén liéu). Cac thi
nghiém khao sat thuc hién ¢ cung tan s6 20 kHz. Sau khi trich
ly M, (g) b{)t rong ndu bang song siéu am, tich bi bang may ly
tAm voi toc do 3500 vong/phut trong 10 phut, toan b ba dugc
say dén khdi lugng khong doi duge M s(9). Hdn hop dung moi
va chit chiét dugc dura qua hé thong c6 quay chan khong dé cit
loai dung mdi, san pham thu duogc ¢ dang cao chiét kho kiét.

Phuong phép chiét két hop xir 1y enzyme: bot rong duogc
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ngam trong nudc voi ti 1¢ 1/9, sau d6 khao sat qua trinh bo sung
enzyme Viscozyme L. Sau khao sat bd bot rong dugc thu bang
cach ly tam 3500 vong/phut, trong 10 phut va sdy & 45-50°C
den d6 am ban dau 16%. Can M +(g) bot rong sau xur ly enzyme,
tién hanh chiét bing phuorng phap ngam lc 100 vong/phut trén
may lic, st dung dung méi dichloromethane/methanol 1a 1/1,
ti 1¢ dung mdi/nguyén lidu la 7/1, thoi gian chiét 14 18 gio. Sau
khi két thiic qua trinh chiét, bi bot rong duoc thu bang cach ly
tam 3500 vong/phut, trong 10 phut, sdy dén do am ban dau va
can dugc M (g). Hén hop dung moi va chét chiét duoc dua qua
hé thong c¢6 quay chin khong dé cét loai dung moi, san pham
thu dugc ¢ dang cao chiét kho kiét.

Ti 16 thu hoi cao chiét ¢6 trong 100 g nguyén lidu tinh theo
cong thire sau:

Ti 1¢ thu hdi cao chiét (%) = =L x 100 (1)

Phwong  phap DPPH: 1,1 dlphenyl 2-picrylhydrazyl
(DPPH) 1a mot goc tw do bén, c6 mau tim va co do hap thu
cuc dai ¢ budc song 517 nm. Khi ¢6 mat chét chong oxy hoa,
no s€ bi khu thanh 2,2-diphenyl-1-picrylhydrazine (DPPH-H),
¢6 mau vang. Do d6 hap thu tai bude song 517 nm dé xac dinh
kha ning khir gbc DPPH ciia chat chdng oxy héa trong mau
can phén tich. Acid ascorbic dugc st dung 1am chit ddi chiéu.
Phan trdm bét gc tw do DPPH ciia mau can phan tich dwoc tinh
theo cong thirc:

Ti 18 bét goc tu do DPPH (%) =

ODc— ODT

x100  (2)

trong do: OD_ 1a mét d§ quang cua ching (dung moéi); OD_ 1a
mat do quang ctia mau thir hay ddi chiéu.

Phuong phdp xir Iy s6 liéu: tat ca s6 liéu duge biéu dién
dudi dang Trung binh+SD ¢ muc y nghia P<0,05. Su dung
phan mém xt 1y so liéu Statgraphics Centurion XV.

Két qua va ban luan
Chiét bang phwong phdp Soxhlet

Kich thuge nguyén li€u va viéc Iya chon dung moi s€ anh
huong dén ti 1é cao chlet thu hoi. Viéc xay nho nguyén liéu gop
phéan phd v& vach té bao d& dang hon, ting dién tich tiép xtc
gitra nguyén liéu va dung moi, tang kha nang khuéch tén cia
cac chat tan vao dung mi, tao diéu kién cho chét tan thoét ra
ngoai dé dang hon. Tuy nhién, d6 min cua nguyén liéu ciing
phai co g10'1 han, néu qua min s& lam giam kha nang tham cuia
dung moi vao 16p vét liéu ran do lam tic cac dng mao din, can
trd tién trinh trich ly 6 mgt vai vi tri, noi ma dung méi khong thé
thim qua.

Két qua hinh 3 cho thay kich thudc nguyén liéu va dung méi
chiét co anh hudng dén ti 16 thu hoi cao chiét rong nau ¢ dg tin
cy 95%. i véi rong mo' S. feldmannii thi ¢ kich thude 0,25 mm
va dung moi chiét MeOH cho ti 1& thu hdi cao chiét cao hon hai
kich thudc va cac dung moi con lai, con & rong chi S. polycystum
thi ¢ kich thudc 0,25 mm va 0,5 mm; dung méi MeOH, DCM va
EtOAc cho ti 18 thu hdi cao chiét khong ¢6 sy khac biét & mic y
nghia 95%. Do d0, chon kich thudc 0,25 mm va dung moi chiét 1a
MeOH cho ca hai loai rong.
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Chu thich: EtOAc: ethyl acetate, MeOH: methanol, DCM: dichloromethane.

Hinh 3. Anh hwéng cuaa kich thwéc nguyén liéu (A) va dung méi
chiét (B) den ti Ié thu hoi cao chiét bang phwong phap Soxhlet.

Chiét bing phwong phdp sir dung séng siéu dam

Khi truyén song siéu 4m qua moi truong long/ran, dudi tac
dung cua song, cac bot khi bi kéo nén, sy tang ap suat va nhiét
6 1am cac bot khi nd v&. Do d6, pha rin (nguyén li¢u) trong moi
trueong cd kich thude cang nho, thi dién tich bé mit cang 16n nén
su lan truyen cdc dao dong cua song siéu dm 1én pha ran cang l6n,
dan dén kha ning pha Vo cau tric té bao cang cao. Khi do cac
thanh phin bén trong té bao hoa tan vao dung moi dé dang hon,
ti 16 thu hdi céc chat chiét s& cao trong thoi gian ngén. Tuy nhién,
thoi gian chiét phai du dai dé cac chat trong nguyén liéu duogc chiét
xudt hoan toan vao dung moi. Khi sir dung séng siéu 4m dé hd tro
qué trinh chiét, thi yéu t6 thoi gian duoc rit ngan dang ké so véi
phuong phép chiét truyén thong.

Viée lua chon dung mdi hay hé¢ dung méi phdi dua vao mbi
quan hé gitra chit chiét va dung méi. Khi chat chiét da dang thi
viéc chon hé¢ dung moi 1a can thiét. Diéu nay sé hd trg cho qua trinh
chiét tach cac chit chiét co do phan cyc khac nhau, thay vi chiét
phan doan. Sy chénh 1éch giita ti 1¢ nguyén li¢u/dung mai cang 16n
cang lam tang dién tich tiép xtc gitra nguyén lidu va dung moi, khi
d6 dong lyc cua quéa trinh khuéch tan va hoa tan s& cang 1on, lam
cho céc thanh phan trong nguyén liéu ¢6 xu hudng di vao dung méi
nhiéu hon. Do do, ti 18 nguyén lidu/dung moi cang 16n thi ti 1¢ thu
hdi cao chiét cang cao. Tuy nhién, & ti 1¢ chénh léch cang cao thi
qué trinh trich ly cang ting dan va dimg lai & mot ti 18 nhat dinh,
dong thoi néu dung méi str dung cang nhiéu thi qué trinh tich dung
moi dé thu nhan cao chiét cang mat nhidu thoi gian, diéu nay s&
anh huong dén chét luong cao chiét.

Két qua hinh 4A cho thay kich thudc nguyén liéu, dung méi
chiét, ti 16 nguyén li¢u/dung moi, thoi gian xu 1y song siéu am co
anh huong dén ti 1& thu hdi cao chiét rong nau & do tin cdy 95%.
O kich thudc nguyén liéu nho nhat (0,25 mm) cho ti 16 thu hdi cao
chiét trung binh cao nhét & ca hai loai rong. Trong hinh 4B, hon
hop dung méi DCM/MeOH cho ti 16 thu hdi cao chiét cao nhét ¢
rong mo S. feldmannii, cao hon so véi mau doi chiéu la chi ding
mot loai dung mdi MeOH. Tuong tw, 6 S. polycystum ti 1¢ thu hoi
cao chiét & ca ba loai dung moi két hop khong khac biét & muc y
nghia 95% va cao hon khi chi sir dyng MeOH. Diéu nay cho thay
hiéu qua ciia viée st dung dung méi két hop. Vi vay, hdn hop dung
mdi DCM/MeOH dugc st dung cho ca hai loai rong. Hinh 4C ¢
rong mo S. feldmannii thi ti 1¢ nguyén li¢u/dung moi cho ti 1¢ thu
hdi cao chiét cao nhét 1a 1/7, con 6 S. polycystum 14 ti 1€ 1/6. Hinh
4D ¢ ca hai loai rong thoi gian xtr Iy song siéu am 15 phut, 20 phut
va 25 phut cho ti 1¢ thu hdi cao khong khac biét & mirc § nghia
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S.f: S. feldmannii, S.p: S. polycystum; EtOH: ethanol, MeOH: methanol, DCM:
dichloromethane

Hinh 4. Anh hwéng cla kich thwéc nguyén ligu (A), dung moi
chiét (B), ti Ié nguyén liéu/dung méi (C) va th&i gian xwv ly séng
siéu am (D) den ti Ié thu hoi cao chiet.

95%. Dé han ché sy anh huong cta nhiét d§ sinh ra do phat song
siéu am 1én chit chiét, qua trinh trich ly dugc chon cho ca hai loai
rong la 15 phut. Theo Dina Rodrigues va cong su, st dung song
sidu am xt Iy bot rong trong nude hiéu suét chiét thu dugc tir 26-
49% [11]. Su khac nhau vé ti 16 thu hoi cao chiét tuy thudc nhiéu
vao dung méi chiét khi chiét cing mot mau nguyén liéu, va viéc
thu cao tong trong dung méi co do phan cuc khac nhau tuy thudc
vao muc dich nghién ctru chiét tach cdc nhom chit khéc nhau sau
do.
Chiét két hgp xir I enzyme

Cellulose 14 thanh phan chu yéu tao nén vo ciy rong. Enzyme
dugc su dung trong nghién ctru nay 1a Viscoenzyme L vdi muc
dich hd tro cho qué trinh thiy phan 16p thanh té bao rong, lam cho
cac chat chiét dugc giai phong dé& dang hon, gitip tang hiéu qua thu
hoi chat chiét [12].

Qua biéu d6 hinh 5A cho thdy & ca hai loai rong ti 1¢ thu hoi
cao chiét ¢ cac kich thude khao sat déu cao hon ddi chimg. Diéu
nay cho thdy tac dung ctia enzyme trong viéc hd trg qua trinh chiét.
O rong mo S. feldmannii thi kich thude 0,25 mm va 0,5 mm c6 ti
1& thu hoi cao chiét khong khac biét & mitc ¥ nghia 95% va cao
hon kich thuéc 0,63 mm. Con & S. polycystum thi kich thude 0,5
mm ¢ ti 1¢ thu hoi cao chiét cao hon hai trudng hop con lai. Do
do, kich thudc chon 1a 0,5 mm cho ca hai loai rong. Hinh 5B cho
thy toc do phan tmg ting ti 1¢ thuan véi nong do enzyme, khi do
thanh té bao bi ph4 huy nhiéu, cac chét tan d& dang duoc chiét xuét
ra ngoai. O ca hai loai rong néng do enzyme 1,5% va 2% c6 ti 18
thu hdi cao chiét khong khac biét & mirc y nghia 95% va cao hon
50 vi cac ndng do con lai. Do d6 dé giam chi phi, ndng do 1,5%
duoc chon dé xir Iy mau trude khi chiét. Nhiét d¢ hoat dong cua
Viscozyme L 13 25-55°C, hinh 5C cho thdy cé hai loai rong mo S.
feldmannii varong chi S. polycystum 6 nhiét do 50+2°C c6 ti I¢ thu
hoi cao chiét cao nhit. Viéc kéo dai thoi gian chiét co thé gy anh
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huong dén do on dinh ciing nhu hoat tinh cta céc chét chiét, hinh
5D cho théy ca hai loai rong thoi gian chiét 6 gio va 7 gio khong
¢6 sy khac bigt 6 mirc y nghia 95%. Do do, thoi gian xtr ly enzyme
Viscozyme L trudc khi chiét duoc chon 13 6 gio, ti 1¢ thu hdi cao
chiét 7,192-8,020%. So vdi nghién ctu cua Sabeena Farvin va
cong su, Dina Rodrigues va cong su thi hi¢u suat chiét thu duoc
khi xir Iy Viscozyme & ndng do 0,1% trong dung méi chiét 1a nuée
dao dong 37,7-72,7%; su khac biét vé ti 18 thu hoi cao chiét nay do
sy khéc nhau vé loai rong nguyén liéu va dung moi chiét [11, 13].
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S.f: S. feldmannii, S.p: S. polycystum

Hinh 5. Anh hwéng cua kich thwéc nguyén ligu (A), nong do
enzyme (B), nhiét d6 (C) va thoi gian U enzyme (D) dén ti 1é thu
hdi cao chiét.

So sdnh ti 1¢ thu hoi cao chiét va danh gid khd néing bit
goc tw do DPPH ciia cao chiét 6 ba phwong phap

Tir két qua nghién ctru cta ba phuong phap chiét trén,
chon diéu kién chiét toi vu cua timg phuong phap. Két qua
so sanh duoc trinh bay trong hinh 6, ti 1¢ thu hdi cao chiét
& phuong phap chiét sir dung song siéu 4m va phuong phép
ngam lic két hop xr Iy enzyme cao hon so v&i phuong phap
Soxhlet cho ca hai loai rong. V& diéu kién thyc hién cua hai
phuorng phap nay thi qua trinh chiét c6 thé tién hanh duoc
trén s lugng lon, day cting 1a uu diém so voi phuong phép
Soxhlet. Ti 1& thu hdi cao chiét cta ca 3 phuwong phéap sir
dung trong nghién ctru nay dao dong trong khoang 6,575-
8,373%, cao hon so véi két qua cia Hong-Yu Luo va cong
su la 3,34-6,54% [14] va théip hon so v6i nghién clru cua
Sujin Lim va cong su la 16,7-27,3% [8], diéu nay thé hién
su anh huong cua diéu kién chiét, phuong phap chiét va dic
biét 1a ngudn thu nhan nguyén lidu.

O hinh 7, kha ning bét gbc tu do cia cao chiét thu bang
phuong phap Soxhlet thap hon so v&i hai phuong phap con
lai, do qué trinh nay thyc hién & nhiét do cao, diéu d6 s& lam
bién dbi cac thanh phan nhay véi nhiét c6 trong cao chiét
nén anh hudng dén hoat tinh khang oxy hod. O phuong phap
chiét sir dung séng siéu am va xir 1y enzyme thi khong c6
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su khac biét & mirc y nghia 95%. Do d6, xét vé hiéu qua thu
hdi chét chiét, bao gém ti 1& thu nhéan cao chiét va kha nang
quét gdc ty do DPPH thi hai phuong phap chiét sir dung
song siéu am va chiét bang phuong phap ngam lic két hop
xtr Iy enzyme dugc dé nghi sir dung cho dbi twong rong néu.
Kha ning khang oxy hod clia cao chiét rong nau danh gia
qua kha niang bat goc ty do DPPH nhin chung thip hon so
v6i cac nghién ctru di cong bo [10, 14, 15], so v6i chat dbi

<=y

(%)

Ti 18 thu hdi cao chiét (%)
[
Ti 1& bt gbe tu do DPPH

Soxhlet

Song siéu dm  Viscozyme L Soxhlet

Song siéu dm  Viscozyme L

OSargassum feldmannii 8 Sargassum polycystum OSargassum feldmannii 8 Sargassum polycystum

Hinh 6. So sanh ti I§ thu héi cao Hinh 7. So sanh kha niing bat géc
chiet & ba phwong phap chiet. tw do DPPH cua cao chiet & ba
phwong phap chiét.

chiéu 1a acid ascorbic thi chi bang khoang 63%.
Két luan

Chiét bang phwong phap Soxhlet tot nhat ¢ kich thudc bot
rong 0,25 mm; dung mdi chiét MeOH va thoi gian chiét 1a 8
gio & ca hai loai rong. Ti 1é thu hdi cao chiét 1 6,774+0,060%
0 S. feldmannii va 6,575+0,413% & S. polycystum. Kha nang
bat goc tu do DPPH tuong tmg 1a 54,301% va 56,503% so véi
chit d6i chiéu 1a vitamin C & ciing ndng do.

Phuong phap chiét st dung séng siéu 4m thuc hién & tan
s6 20 kHz; kich thude bot rong 0,25 mm; hdn hop dung moéi
DCM/MeOH cho ca hai loai rong; ti I¢ nguyén li¢u/dung moéi
1a1/7 6 S. feldmannii, 1/6 & S. polycystum; thoi gian xt 1y 1a 15
phut. Ti 16 thu hdi cao chiét 1a 7,095+0,055% & S. feldmannii
va 8,373£0,122% & S. polycystum. Kha ning bat goc ty do
DPPH tuong tng 1a 63,037% va 62,720% so voi vitamin C &
cling ndng do.

Phuong phép ngam lic két hop xtr Iy Viscozyme L thu
duoc kich thudc bot rong 1a 0,5 mm; néng do enzyme 1,5%;
nhiét d G enzyme 50+2°C; thoi gian U enzyme 6 gio ¢ ca hai
loai rong. Rong sau khi dugc xir Iy, duoc chiét bang dung méi
DCM/MeOH (1/1), ti 1¢ dung méi/nguyén liéu la 7/1, thoi gian
chiét 1a 18 gio. Ti 1¢ thu hoi cao chiét 1a 7,192+0,213% ¢ .
feldmannii va 8,020£0,186% & S. polycystum. Kha ning bit
gdc tw do DPPH tuong tmg 1a 61,642% va 62,766% so véi
vitamin C & cting nong do.
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Phén 1ap mdt so hop chat tir dich chiét ethyl acetat
cua la cay Day lwa it gan (Rourea oligophlebia Merr.)
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Tém tit:

Cay Day lira it gin c6 tén khoa hoc 1a Rourea oligophlebia Merr. thudc ho Day truong diéu (Connaraceae). Theo y
hoc ¢b truyén, loai Rourea oligophlebia ¢ hoat tinh khang sinh va dwoge siv dung dé diéu tri cac trwong hop chay
mau, giy xwong. Cdy con dwgc sir dung dé ting cuong sinh 1y. Trong nghién ctru nay, tir dich chiét ethyl acetat ciia
14 ciy da phén tach va xac dinh cdu tric ba hop chit la f-sitostenone (1), sitoindoside I (2) va bis-(2-ethylhexyl)
terephthalate (3). Cac hop chit nay lan diu tién dwoce phén lap tir loai DAy lira it gan ciing nhw chi Rourea.

Tir khoa: bis-(2-ethylhexyl) terephthalate, phan 14p, Rourea oligophlebia, sitoindoside 1, f-sitostenone.

Chi 56 phén loai: 2.4
Mdé dau

Chi Day khé Rourea thudc ho Diy truong diéu
(Connaraceae) bao gdbm khoang 100 loai, phan bd & chau A
va Nam MV nhu Trung Quéc, An D9, Myanma, Thai Lan,
Lao, Campuchia, Viét Nam, Braxin, Panama. Céc loai thudc
chi Rourea dugc sir dung lam thudc chita thip khép, bénh
chagas, s6t rét. Cac nghién ciru vé cac loai thude chi Rourea
cho théy, thanh phﬁn hoa hoc c6 chira da dang cac hop chét
nhu flavonoid, triterpen, coumarin, quinon. Dich chiét va
cac hop chét phan lap thé hién mot sd hoat tinh sinh hoc
dang quan tdm nhu khang khuan, chong viém, chdng oxy
hoa, chdng tiéu duong va chong st rét.

Tai Viét Nam, da tim thdy 7 loai thudc chi Rourea phan
b tai cac ving rimg ndi cia cc tinh Tuyén Quang, Thai
Nguyén, Thanh Hoa, Nghé An, Quang Tri, Déng Nai, Kién
Giang [1, 2]. Trong do, loai Day Iua it gan (con duoc goi
la Mu tun) c6 tén khoa hoc 1a Rourea oligophlebia Merr.,
1a dang day leo than g, méi chi tim thdy tai Viét Nam va
Malaysia [3]. Theo y hoc ¢b truyén, loai Rourea oligophlebia
c6 hoat tinh khang sinh va dugc st dung dé diéu tri cac
truong hop chay mau, giy xuong. Gan day, loai nay con
dugc ngam rugu udng dé ting cuong sinh 1y. Tai Nghé An,
da c6 du 4n nghién ciru vé bao ton va phat trién loai cay nay
nham hudng dén muc tiéu cung cip ngudn duoc liéu cho
san xudt thudc va thyc pham chirc ning [4, 5]. Tuy nhién
c6 it cong bd vé thanh phan hoa hoc cua loai nay [6-8].
Nghién ctru ciia DS Ngoc Pai va cs vé thanh phan héa hoc
tinh dau ciy Rourea oligophlebia thu hai & Nghé An cho
thdy, ham luong tinh dau thu duoc tir 14 va ré ciy nay twong

“Tac gia lién hé: Email: dinhngocthuc@hdu.edu.vn
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tmg 13 0,07 va 0,05% vé khdi lwong. Trong 14 ¢6 41 chu tir
thanh phan, chiém 90,8% tong thanh phan cua tinh dau vai
cac chat chinh 1a nerolidol (45,2%), spathulenol (10,3%),
myrcene (7,05%) va neral (6,6%). Trong r& c6 30 ciu tir
thanh phan trong tinh dau r&, chiém 91,7% tong thanh phan
tinh ddu voi cac chét chinh 13 nerolidol (22,7%), myrcene
(15,9%), spathulenol (12,7%) [9]. Mot cong bd gan day cia
chung t6i nghién ctru vé thanh phan hoéa hoc ciia cac chat
khong bay hoi tir 14 cua cay nay da xac dinh duoc cac hop
chat 1a phytol, 3p-hydroxystigmast-5-en-7-on, 3f,16a,17-
trihydroxy-ent-kauran [10]. Trong nghién ctru nay, ching
t6i bao cdo phan 1ap 3 hop chat la f-sitostenone (1),
sitoindoside I (2) va bis-(2-ethylhexyl) terephthalate (3) tur
dich chiét ethyl acetate ciia 14 cdy. Cac hop chét nay lan dau
tién duoc phan Iap tur loai nay cling nhu chi Rourea.
Nguyén liéu va phuong phap nghién cuu

Nguyén li¢u

Miu thuc vat duge 1dy nguyén canh 14 tai Vuon qubc
gia Bén En, huyén Nhu Thanh, tinh Thanh Hoa véo thang
10/2018 va dugc TS Db Ngoc Pai (Truong Pai hoc Kinh té
Ngh¢ An) giam dinh tén khoa hoc 1a Rourea oligophlebia
Merr., ho Day truong didu (Connariaceae). Mau tiéu ban
(MT-201) dugc luu giir tai Vién Hoa sinh bién thudc Vién
Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

Héa chit, dung méi, mdy méc, trang thiét bi

Dung moéi, hoa chit dung dé chiét xuat va phan 1ap gom
n-hexan, ethyl acetat, methanol, dicloromethan dat tiéu
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Abstract:

Rourea oligophlebia is a species which belongs to the
family of Connaraceae. According to the traditional
medicine, Rourea oligophlebia species has antibiotic
activity and has been used for treatment of bleeding
and fractures. This plant has also been used to enhance
physiology. In this study, from the ethyl acetate extract
of the leaves of Rourea oligophlebia, three compounds
have been isolated and structurally elucidated as
f-sitostenone (1), sitoindoside I (2) and bis-(2-ethylhexyl)
terephthalate (3). These compounds have been isolated
from Rourea oligophlebia species as well as Rourea genus
for the first time.

Keywords: bis-(2-ethylhexyl) terephthalate, isolation,
Rourea oligophlebia, sitoindoside 1, f-sitostenone.

Classification number: 2.4
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chuén thi nghiém. Séc ky cot thuong duge thuc hién trén
silica gel (Merck) c& hat 40-63 pm hay Sephadex LH-20.
Sic ky 16p mong dugc thuc hién trén ban méng trang sin
(Merck 60 F, ,)» hién mau bang dén tr ngoai bude song 254
nm hay thudc thtr Ce-Mo.

Ph6 cong huong tir hat nhan (‘H-NMR, C-NMR,
DEPT) dugc do trén may Bruker Avance 500 MHz (Vién
H(’)g hog) v6i dung méi do phd CDCl, hang Sigrqa—Aldrich.
Pho khoi luong (ESI-MS) duoc do trén mday sac ky 1ong
ghép khdi phd LC/MS Agilent 1260, sir dung phuong phap
phun mu dién tir. Nhi¢t do nong chay va géc quay cuc dugc
do trén may MELT-TEMP 3.0. (Vién Hoa sinh bién).

Két qua va thao luan
Thuee nghiém va két qua

La cay Day lta it gan dugc phoi kho dudi bong ram, sau
d6 xay nho. La kho (0,7 kg) dwoc ngam chiét véi MeOH &
nhiét do phong trong 24 gid (6 lit x 3 lan). Dich chiét dugc
g0Op lai va c¢6 dudi ap suit giam thu dugc 20 g cin MeOH.
Hoa cin MeOH véi 1 lit nudc cat, chiét phan bd v6i dung
mdi ethyl acetat. Dich chiét sau khi loai bo dung méi thu
duoc 18 g can ethyl acetat.

Can ethyl acetat (18 g) dugc phan tach trén cdt silica gel,
rira gidi gradient voi hé dung moi n-hexan/aceton (0-100%
aceton). Kiém tra bang sic ky 16p mong, gop cac ong cod
cung thanh phan va cat loai dung méi dé thu dugc 12 phan
doan (T1-T12).

Phén doan T4 (1,3 g) duogc tinh ché trén cot silica gel
v6oi h¢ dung moéi n-hexan/acetone (9/1) thu dugc 3 phan
doan (T4.1-T4.3). Phan doan T4.3 (15 mg) dugc tinh ché
qua sic ky silica gel diéu ché voi hé dung moi n-hexan/
dichloromethan (8/2) thu dugc hop chat (1) (4 mg).

Phan doan T9 (0,7 g) dugc tinh ché qua cot ché trén
cOt Sephadex, rua gidi voi hé dung moi dichloromethan/
methanol (1/9) thu dugc 2 phan doan T9.1 va LMT9.2. Phan
doan T9.1 (0,51 g) dugc tinh ché trén cot silica gel véi hé
dung méi n-hexan/aceton (7/3) thu dwoc hop chat (2) (12
mg).

Phan doan T10 (0,9 g) dugc tinh ché qua cOt trén cdt
Sephadex, rira gidi voi h¢ dung moi dichloromethan/
methanol (1/9) thu dugc hop chat (3) (10 mg).

[-sitostenone (1): chét rén, mau tr'flng; ESI-MS m/z: 413
[M+H]". 'H-NMR (500 MHz, CDCI,): 6 (ppm) 5,71 (1H, s,
H-4); 1,17 (3H, s, H-19); 0,91 (3H, d, J/=6,5 Hz, H-21); 0,84
(3H, t, J=7,5 Hz, H-29); 0,83 (3H, d, J/=7,0 Hz, H-27); 0,81
(3H, d, J=7,0 Hz, H-26); 0,70 (3H, s, H-18). *C-NMR (125
MHz, CDCL,): § (ppm) 199,6 (C-3); 171,6 (C-5); 123,7 (C-
4); 56,0 (C-14); 55,9 (C-17); 53,8 (C-9); 45,8 (C-24); 42,4
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(C-13); 39,6 (C-12); 38,6 (C-10); 36,1 (C-20); 35,7 (C-1);
35,6 (C-8); 33,9 (C-2); 33,9 (C-22); 32,9 (C-6); 32,0 (C-
7); 29,1 (C-25); 28,1 (C-16); 26,1 (C-23); 24,1 (C-15); 23,0
(C-28); 21,0 (C-11); 19,8 (C-26); 19,0 (C-27); 18,7 (C-21);
17,3 (C-19); 11,9 (C-29); 11,9 (C-18).

Bis-(2-ethylhexyl) terephthalate (2): chét diu mau tre“ing,
ESI-MS m/z: 391 [M+H]".'"H-NMR (500 MHz, CDCL): 6,
(ppm) 8,09 (4H, s, H-2, 3, 5, 6), 4,26 (4H, m, 2 x H-1'),
1,73 (2H, septet, J=5,0 Hz, 2 x H-2'), 1,48-1,26 (16H, m,
2x H-3",4',5,7",0,95 (t, J=7,5 Hz, 6H, H-8'), 0,90 (6H,
t, J=7,5 Hz, H-6'). "C-NMR (125 MHz, CDCl,): 6. (ppm)
165,9 (2 x C=0), 134,2 (C-1, C-4), 1294 (C-2, C-3, C-5,
C-6), 67,7 (2 x C-1"), 38,9 (2x C-2"), 30,5 (C-3'), 28,9 (C-
4", 24,0 (C-7", 22,9 (C-5"), 14,0 (C-8"), 11,0 (C-6").

Sitoindoside I (3): chit rin, mau tréng; ESI-MS m/z:
815,2 (M+H)". 'H-NMR (500 MHz. CDCl,): § (ppm) 5,37
(1H, m, H-6); 4,48 (1H, dd, /=12,5 Hz, 4,5 Hz, H-6'a); 4,38
(1H, d, J=7,5 Hz. H-1"); 4,28 (1H, br, d, J=12,5 Hz, H-6'b);
3,4-3,6 (5H, m, H-3, 2’,3',4',5"); 1,01 (3H, s, Me-19); 0,92
(3H, d, J=6,5 Hz, Me-21); 0,88 (3H, t, J/=7,0 Hz, Me-16");
0,85 (3H, t, J/=7,5 Hz, Me-29). 0,84 (3H, d, J=6,5 Hz, Me-
27). 0,82 (3H, d, J=6,5 Hz, Me-26). 0,68 (3H, s, Me-18).
BC-NMR (125 MHz, CDCL,) é: 174,7 (C-1"); 140,3 (C-5);
122,2 (C-6); 101,2 (C-1"); 79,6 (C-3); 76,0 (C-3"); 74,0 (C-
5"; 73,6 (C-2'); 70,1 (C-4"); 63,2 (C-6"); 56,8 (C-14); 56,1
(C-17); 50,2 (C-9); 45,9 (C-24); 42,3 (C-13); 39,8 (C-12);
38,9 (C-4); 37,3 (C-1); 36,7 (C-10); 36,2 (C-20); 34,2 (C-
2"); 34,0 (C-22); 31,9 (C-7, 8, 14"); 29,2-29,7 (C-2, 4-13");
28,3 (C-16); 26,1 (C-23); 25,0 (C-3"); 24,3 (C-15); 23,1 (C-
28); 22,7 (C-15"); 21,1 (C-11); 19,8 (C-27); 19,4 (C-19);
19,0 (C-26); 18,8 (C-21); 14,1 (C-16"); 12,0 (C-29); 11,9
(C-18).

OH (3): Sitoindoside I

Céu tric cia cic hop chét phén lap tir 1a ciy Day lira it gan.
CAu triic cua cac hop chat phan lap tiv 1a cay Day Itra it gan.
Ban luan

[f-sitostenone (1)

Hop chét 1 thu dugc dudi dang chat rin mau tring.
Pho khéi ESI-MS cta hop chéat 1 xuét hién pic ion phan
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tor proton héa & m/z 413 [M+H]", tuong ung vdi cong thire
phén tir C,;H, O c6 khoi lugng phan tir [a 412.

Ph6 'H-NMR c6 cac tin hiéu dic trung ciia hop chét
sterol voi tin hi¢u ciia 6 nhom methyl ¢ cac vi tri 6, 1,17
(3H, s, H-19); 0,91 (3H, d, J=6,5 Hz, H-21); 0,84 (3H, t,
J=7,5 Hz, H-29); 0,83 (3H, d, J=7,0 Hz, H-27); 0,81 (3H,
d, /=7,0 Hz, H-26); 0,70 (3H, s, H-18). Ngoai ra, con c6 tin
hiu proton cua 1 ndi doi tai 9, 5,81 (1H, s, H-4).

Phd '*C-NMR, DEPT cho thdy tin hiéu cta 29 carbon
trong d6 ¢6 6 tin hi¢u nhom CH,, 11 tin hi¢u nhém CH,, 8
tin hiéu nhom CH (trong do6 tin hi¢u CH=C ¢ vi tri 123,7
(C-4)), 4 tin hi¢u C bac 4 trong do6 c6 1 nhom carboxyl C=0
o vitri 199,6 (C-3).

Tir cac dit liéu phd khéi va phd NMR da phan tich ¢ trén,
ddng thoi so sanh voi nghién ctru ciia Qiu-Yue Wang va cs
[11] nhan thay hop chat 1 1 hop chat S-sitostenone. Cac két
qué thu dugc hoan toan twong dong véi tai liéu tham khao
[11].

Bis-(2-ethylhexyl) terephthalate (2)

Hop chét 2 thu duoc dudi dang chat dau mau tring.
Pho khéi ESI-MS cua hop chat 2 xuit hién pic ion phan
tr proton héa & m/z 391 [M+H], tuong ung vdi cong thic
phan tr C,,H, 0, c6 khi lugng phan tir 14 390. Két hop véi
pho NMR goi y cho hop chat vdi cau tric doi xung.

Trén phd 'H-NMR xuét hién 1 tin hiéu & vung thom tai
9, 8,09 (4H, s), tin hi¢u nhom chirc methylene ester tai 4,26
(4H, m, 2 x H-1"), con lai 1a tin hi€u cua mach nhanh 1,73
(2H, septet, J=5,0 Hz, 2 x H-2'), 1,48-1,26 (16H, m, H-3’,
4''5'. 7, 0,95 (t, J=7,5 Hz, 6H, H-8'), 0,90 (6H, t, J=7,5
Hz, H-6").

Phd *C cho tin hiéu cua 11 carbon trong d6 c6 nhom
carbonyl tai 165,9 (2 x C=0), 2 tin hi¢u C vung thom Ia
134,2 (C-1, C-4), 129,4 (C-2, C-3, C-5, C-6), tin hi€u nhém
methylene oxy tai 67,7 (C-1"), con lai 1a tin hiéu 2-ethylhexyl
tai 38,9 (C-2"), 30,5 (C-3'), 28,9 (C-4"), 24,0 (C-7"), 22,9 (C-
5", 14,0 (C-8"), 11,0 (C-6").

Tir phd khbi va pho NMR da phéan tich ¢ trén cho
phép xac dinh hop chét 2 1a din chét bis-(2-ethylhexyl)
terephthalate. Hop chit nay duoc bao cdo phan lap tir ciy
Melodinus fusiformis. Két hop so sanh véi cac nghién ctru
clia Wang va cs, Firdovsi va cs dd cong bd co thé két luan
hop chét 2 13 bis-(2-ethylhexyl) terephthalate [12, 13].

Sitoindoside I (3)

Hop chét 3 thu duge dudi dang chat ran mau tring.
Phé khdi ESI-MS cua hop chit 2 xuét hién pic ion phén tur
proton hoa & m/z 815.2 [M+H]*, twong ng vdi cong thie
phan tir C_ H, O, c6 khdi luong phén tir 1a 814.

M
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Trén ph6 "H-NMR xuét hién cac tin hiéu dic trung cho
hop chit sterol glucoside este. Cac tin hiéu ctia khung sterol
dugc quan sat thiy voi mot ndi doi o vi tri §,,5,37 (1H, m,
H-6); c6 mot nhom CH-O ¢ vi tri §,3,4-3,6 (1H, m, H-3) va
6 nhom methyl trong d6 co 2 singlet tai 6, 0,68 (3H, s) va
1,01 (3H, s); 3 tin hi¢u doublet tai § 0,92 (3H, d, J=6,5 Hz);
0,84 (3H, d, J=6,5 Hz); 0,82 (3H, d, J=6,5 Hz) va mdt tin
higu triplet tai 6 0,85 (3H, t, J=7,5 Hz). Tin hi¢u cua phan
to duong glucose duoc phat hién bdi 4 nhom CHOH ¢ vi
tri 8, 3,4-3,6 (4H, m). Tin hi¢u nhém CH,O tai 6, 4,48 (1H,
dd, J=12,5 Hz, 4,5 Hz, H-6"a); 4,28 (1H, br, d, J/=12,5 Hz,
H-6'b); va dic biét 1a tin hi¢u proton anome cua duong &
vitri 6, 4,38 (1H, d, J=7,5 Hz). Tin hi¢u cua mot acid béo
duoc phat hi¢n dya trén tin hi¢u nhom CH, tai 6, 2,35 (2H,
t, J=7,0 Hz). nhém metyl CH, cudi mach dai & vi tri 5, 0,88
(3H, t, J=7,0 Hz) va tin hi¢u nhom CH, mach dai ¢ 6, 1,25
(m).

Trén phé *C-NMR ciing cho céc tin hiéu dic trung cua
hop chét sterol glucoside este. Cac tin hi¢u ctia nhén sterol
gdbm 6 nhom methyl tai 3. 19,8 (C-27); 19,4 (C-19); 19,0
(C-26); 18,8 (C-21); 12,0 (C-29); 11,9 (C-18); nhém CH-O
tai 8. 79,6 (C-3) va tin hi¢u ctia 1 nbi d6i CH=C tai o 140,3
(C-5); 122,2 (C-6). Tin hi€u ctia nhém duong trong phan ti
duoc phat hién dya trén tin hiéu C anomer tai 6. 101,2 (C-
1) cung véi 5 tin hi¢u khac cua cac nhom CH,-O- va CHOH
tai 8. 76,0 (C-3"); 74,0 (C-5"); 73,6 (C-2'); 70,1 (C-4"); 63,2
(C-6"). Nhom chue este duge phat hién bang tin hiéu nhom
C=0 tai 8. 174,7 (C-1"). Cac tin hi¢u khac cta acid béo
mach dai g(‘Sm tin hi¢u tai 5. 34,2 (C-2"); tin hiéu mach bao
hoa CH, tai 29,2 dén 29,7 (C-2, 4-13") va 1 nhom methyl
tai 3. 14,1 (C-16").

Ttr phd khéi va phd NMR da phan tich ¢ trén cho phép
xac dinh hop chat 3 1a mot dan chét sterol glucoside este
v6i acid béo biao hoa mach dai. Két hop so sanh véi tai liu
tham khao c6 thé két luan hop chat 3 1a sitoindoside I [14].

Tir dich chiét ethyl acetat cia 1a cay Day lia it gan da
phan 1ap va xac dinh dugc cau triic cta 3 hop chit bao gdm
[-sitostenone (1), bis-(2-ethylhexyl) terephthalate (2) va
sitoindoside I (3). Nhitng hop chét nay lan dau dugc phan
lap tir loai Day ltra it gan. Cac nghién ctru vé hoat tinh sinh
hoc ctia cac chét s& duoc cong b trong thoi gian toi.
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Tong hop va khdo sit tinh chat dién hoa

2 AN °A 0 o
cua vat ligu di¢n cwe dwong Na Fe, Mn, O, sir dung cho pin Na-ion
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Tom tit:

Trong nghién ciru nay, vat li¢u di¢n cwe dwong Na Fe, Mn, O, (NaFMO) dwgc tong hop bang phwong phap dong
két tiia trong mdi truomg khi tro. Pha O3-Na Fe,;Mn, O, thu dwgc sau khi nung hén hgp két tiia va NaOH ¢ 900°C
trong cac khodng thoi gian 12, 15 24 va 36 gio. Trong d6, miu nung trong thoi gian 12 gio' thé hién dic tinh tot nhit
dé 1am vat liéu dién cuc, bao gom kich thwéc 6 mang lén (a=b=2,9738 A, ¢=16,3815 A, V=125,46 A%) va dung hrong
riéng cao 1én dén 118 mAh/g trong viing thé 1,5-4 V (vs. Na*/Na) & toc do C/10. Dung lwong nay cia vat liéu NaFMO
do sy déng gop dong thoi ciia hai cip oxy héa khir Mn*/Mn?* va Fe*'/Fe*. Tuy nhién su thé hién qua thé phong sac

16m (~ 500 mV) cho thiy vét liéu c6 dién tré ndi lom.

Tir khéa: ciu tric, Na Fe, Mn, O

1737720

Chi sé phén loai: 2.5

Tony quan

Hién nay, viéc nghién ctru tim kiém cac ngudn ning
luong xanh va bén viing thay thé cho nhién liéu héa thach
dang nhan duoc rat nhiéu su quan tdm. Vi sy chu trong
phat trién cong nghé “xanh”, pin Li-ion da duoc sir dung
trong cac thiét bi co kich thude 1on nhu xe dién (EV), luéi
dién thong minh (smart-grid)... [1, 2]. Tuy nhién, trit lugng
liti trong vo trai dat kha thap, chi phi san xuét cao da lam
han ché kha nang ung dung cua pin Li-ion. Do do, pin Na-
ion dang dugc day manh nghlen curu trong thoi gian gan day
vi natri ¢6 nhiéu tinh chét tuong ty nhu liti, nhung ngudn
trit lugng 16n, khai thac d& dang, chi phi thdp hon so véi liti
(3, 4].

Céac oxit kim loai) chuyén tiép cau trac 16p dang NaMO,
(M = kim loai chuyén tiép) dugc xem la vat liéu dién cuc
dwong tiém nang cho pin Na-ion nhd vao dung lugng ly
thuyét cao cung kha ning tmg dung cac kim loai chuyén tiép
gia thanh ré [5].

Trong cac cAu tric 16p dang NaMO,, vét li¢u Na MnO,
thuong dugc quan tdm nghién ctru do c6 dung luong ban
dau 16, chu ky sac/phong dai, ving thé hoat dong kha rong
va d6 phén cyc thap, tuy nhién lai c6 mot s6 han ché nhu ion
Mn** (gy ra bdi su tu oxy hoa khir cia Mn** thanh Mn** va
Mn?*) ¢6 kha nang hoa tan trong dung dich dién giai, dung
lwong giam nhanh do thay dbi cdu tric gay ra boi bién dang

“Tac gia lién hé: Email: Imlphung@hcmus.edu.vn
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pin sac Na-ion, tinh chat dién héa.

Jahn-Teller d6i véi ion Mn* [6]. Nhu vdy, dé khéc phuc,
mot phan Mn** can dugc thay thé béng kim loai chuyén tiép
khac, khi d6 vat liéu s€ c6 dang NaXMyMnl_yOZ, néng do
Mn** trong vat liéu pha tap lic nay sé giam di so vai vat liéu
khong pha tap nhung van dam bao tinh trung hoa vé dién
tich, tirc 1a da giam duogc hiéu tng Jahn-Teller.

~ Vatliéu Na FeO, c6 uu diém ndi bat 12 d6 bén cdu trac
on dinh, cau truc tinh thé khong thay doi trong qué trinh
phong va sac. Cong §uét ly thuyét cua Na FeO, dat t6i
241,8 mAh/g trong diéu kién phan ung oxy hoa khur Fe*'/
Fe* khong pha hiry mang tinh thé [7]. Hon nita, sat 1a ngudn
nguyén liéu ré, doi dao va than thién véi moi tmo‘ng, vat
liéu dién cuc dua trén sit 1a Gng cir vién day trién vong
cho cac tng dung pin Na-ion. Tuy nhién, khi ham lugng
natri thap, xay ra sy di chuyén Fe vao céc vi tri tir dién co
chung mdt voi bat dign FeO, [4]. CAu trac nay co thé dugc
6n dinh bang cach thay thé mot phan Fe boi Mn [8] Viatliéu
oxit dang Na Fe Mn, O, v6i nhiéu tinh chat két hop cac
vu diém vé cau truc Va t1nh chat dién hoa cta Na FeO, va
Na MnO,, c6 thé dat duoc dung lugng 1én téi 110 dén 220
mAh/g [8-10]. Nam 2012, Naoaki Yabuuchi cung cac cong
su da nghién ctru va téng hop thanh cong vat liéu dién cuc
duong la P2-Na, Fe, /2 n,,0,6900°C trong 12 gio va bang
phan tng nung pha ran trong moéi truong khong khi, sau do
vat liéu dugc luu trir trong glove box, Kkét qua cho théy P2-

Na, Fe Mn, O, c6 cau trac giong voi P2-Na CoO,, qua
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Na Fe Mn O. for Na-ion batteries
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Abstract:

In this research, the anode material Na Fe, Mn .O,
(NaFMOQO) has been successfully prepared by the co-
precipitation method in an inert atmosphere. O3-
Na Fe, Mn, O, phase was formed after calcination of
the precipitation at 900°C for 12, 15, 24, and 36 hours.
After calcination for 12 hours, the obtained material had
the best characteristics, with large lattice parameters
(a=b=2.9738 A, ¢=16.3815 A and V=125.46 A% and a
specific capacity up to 118 mAh/g in the voltage range of
1.5-4 V (vs. Na*/Na) at the current rate C/10. The specific
capacity of the Na Fe, Mn O, material was due to the
contribution of both redox pairs Mn*/Mn* and Fe*"/
Fe*'. In addition, the charge-discharge curves shown a
large drop of ~ 500 mV, which indicated a large internal

resistance of the material.

Keywords: electrochemical properties, Na Fe, Mn, . O,,
sodium-ion battery, structure.

Classification number: 2.5
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trinh dan cai thuan nghich tot va dung luong dat duogc l1a
190 mAh/g trong ving thé 1,5-4,2 V (vs Na*/Na) [11]. Nam
2013, nhom nghién ciru cua Jiantie Xu da tong hop vat liéu
P2-Na, Fe  Mn O, va do dung luong trong 2 ving thé
1a 1,5-4,0 V va 1,5-4,3 V, két qua dat dugc la trong vung
thé 1,5-4,0 V thi dung lugng 1a 110 mAh/g, thap hon khi
do trong ving thé 1,5-4,3 V 1a 158,1 mAg/h. Tuy nhién,
hiéu suét dong trong vung thé 1,5-4,0 V lai 6n dinh hon, sau
50 chu ky, hiéu suit dong 1a 98,2%, trong khi & ving thé
1,5-4,3 V thi dat 77,2% [12]. Nam 2017, Wesley M. Dose
cung cac cdng su da nghién ctru vat li¢u dién cuc duong
Na, Fe, Mn0 O, v6i dung luong dat 189,81 mAh/g trong
vung the 1,5-4,2 V (vs Na/Na), va sau 50 chu ky thi hi¢u
suat dong 1a 71,7% [13]. Cing nam 2017 nhom cua Hilder
da tong hop Vé;lt liéu Na Fe, .Mn O, bing phuong phap
phan tmg pha rin v6i dung lugng tuong tng ddi véi pha P2
va 03 lan luot 1a 130 mAh/g va 184 mAh/g [14].

Trong nghien cuu nay, vat ligu Na Fe, . Mn, /302 duoc
téng hop bang phuong phap dong két tia trong moi truong
khi tro, sau d6 la qua trinh nung pha ran. Bén canh do,
ching t6i tién hanh khao sat anh huong cta thoi gian nung
1én cdu trac, hinh thai va tinh chéat dién hoa ciia vat lidu
Na Fe, Mn O

1372°
Thuc nghiém
Téng hop vit liéu

Cac mau vt liéu trong nghién ctru nay dugc tong hop
bang phuong phap dong két tua vai tién chit kim loai 1a
(NH4)2SO4.FeSO4.§H20, MnSO4.4HZO’ va NaOH. Dung
dich hon hop muoi kim loai chuyén tiép duoc pha voi ty
1€ s6 mol Fe:Mn = 2:1 duoc nho tr tir vao binh clu chtra
dung dich NaOH 4 M trong m6i truong N,. Nhi¢t do phan
ung 1a 50°C, toc d6 khuay 500 vong/phit dugc gilt dén sau
khi két thiic thoi gian phan ung 12 gid. Sau d6, két tua dugc
loc bang phuong phéap loc ap suat thip va rira bang nudc
c4t nhidu lan dén khi pH cuia nudc rira trung tinh, cudi ciing
dugc sdy chan khong & 80°C trong 15 gio Pong két tua
Fe, Mn .(OH), sau d6 dugc tron va nghién min véi Na, CO
theo ty 1¢ mol (Fe+Mn):Na = 1:1,1 (10% luwgng Na dlr de
tranh that thoat Na trong c4u triic do sw hoa hoi ciia Na trong
quéa trinh nung). Hon hop sau d6 duoc nung & 900°C trong
lan lugt 12, 15, 24 va 36 gid nham khao sat va tdi wu hoa
thoi gian nung.

Khao sdt ciu triic tinh thé, hinh thdi vit ligu va thanh
phan nguyén to

CAu tric tinh thé cua cac mau vat liéu duoc xac dinh
biang phwong phap nhiéu xa tia X (XRD), téc do quét 0,02°/
step va 0,25s/step, goc quét 20 = 10-70°. Mau vat liéu co
d6 tinh thé hoa cao va dung luong riéng cao nhét dugc tién

a4



hanh khao sat hinh thai bé mat, hinh dang va kich thudc hat
bang kinh hién vi dién tr Hitachi FE-SEM S-4800 (Nhat).
Thanh phin nguyén t6 ctia mau t6i vu duoc khao sat bang
phuong phap phd hap thu nguyén tir (AAS).

Khao sdt tinh chit dién héa ciia vit liéu

Qua trinh tao mang va rap pin dugc thyc hién trong
glove box nap déy Argon. Vat liéu sau khi nung dugc trdn,
va nghién ky véi carbon C65 va chat két dinh PTFE theo ty
1¢ khdi lugng 80:15:5. Hon hop dugce can thanh mang mong
c6 duong kinh 10 mm, véi khdi lugng mdi mang khong qua
10 mg. Mang dién cuc duong sau d6 dugc rép trong mo
hinh pin Swagelok, vdi cuc am la natri, dung dich dién ly 1a
NaClO, 1 M trong dung moi PC (polyethylene carbonate)
v6i 2% FEC (fluoroethylene carbonate) vé thé tich. Pin sau
khi ldp duoc tién hanh do phéong sac trong ving thé 1,5-4,0
V (so véi Na'/Na) v6i mat 6 dong khong d6i C/10, trong
do, C 1a dung luong 1y thuyét cua vat lidu. Céc thi nghiém
phan tich tinh chét dién hoéa dugc thuc hién trén hé may
Potentiostat MPG2 (Bio Logic) diéu khién bai phin mém
EC-Lab 10.36.

Két qua va thao luan

Ciu triic va hinh thdi vit ligu

Gian dd nhiéu xa tia X cia cic miu Na FemMn1 40,
(NaFMO) véi thoi gian nung khéc nhau dugce thé hién trong
hinh 1. T4t ca cdc mau déu co cdu tric trong dong voi gian
do chuan O3-NaFe, Mn, 0, (JCPDS: 00-053-0349), v6i
cau tric lyc phuong, nhém khoéng gian R-3m. Cac peak
nhidu xa c6 cuong do nhiéu xa 16n, chan mili hep, séc,
chung t6 cac mau déu cé do tinh thé hoa cao. So vai gian dd
chuén, peak nhiéu xa (003) ctia cac mau vat liéu déu léch vé
phia bén phai, chimg to ¢ sy giam thong sb mang ¢, tuong
ung voi khoang cégh g’ifra cac 16p [MO,]. So sanh gitra cac
mau v6i nhau c6 the thﬁy, peak (003) cua mau NaFMO nung
trong 24 glor bi [éch vé ben phai nhiéu nhét. Didu nay chimg
to thong sO mang ¢ clia miu nung trong 24 gid bi glam manh
nhat, 1am han ché kha nang dan cai ion Na* vao cAu tric vt
liéu.

Su thay ddi vé khoang cach giita cac mat mang, ma cu
thé 1a mat mang dugc chon dai dién 1a (104) cua cac mau
NaFMO theo cac khoang thoi gian nung khac nhau dugc thé
hién trong bang 1. C6 thé thay khoang cach d giam dan khi
tang thoi gian nung (tir 12, 1én 15 va 24 gid), din dén kha
nang dan cai ion Na* giam. Riéng mau nung trong 36 gio thi
gia tri d ting 1én, nhung khong c6 sy thay ddi nhidu so voi
mAu nung trong 12 gid. Tir ddy c6 thé du doan kha nang dan
cai ion Na* va dung luong riéng clia cic mau s& giam theo
thoi gian nung, va riéng mau nung trong 36 gio s& c6 két qua
dién hoa gan véi mau nung trong 12 gio.
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Hinh 1. Gian d6 nhiéu xa tia X ciia cac mau NaFMO nung trong
12 glo’ (a), 15 gio (b), 24 gi® (c) va 36 gi®’ (d) so sanh vé&i gian do
chuén 03- NaFe, ,Mn,.O,.
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Bang 1. Khoang cach d cia mat mang (104) ctia cac mau NaFMO
theo th&i gian khac nhau.

STT Ky hiéu miu o

1 NaFMO_12 2,18113 (A)
2 NaFMO_15 2,17398 (A)
3 NaFMO_24 2,16565 (A)
4 NaFMO 36 2,18159 (A)

Théng s6 mang ciia cic mau NaFMO tinh bang phin
mém Cel Ref duoc liét ké trong bang 2. C6 thé thiy, miu
NaFMO 12 ¢6 gia tri thong s6 mang va thé tich 1én hon
mau NaFMO 15 va NaFMO 24, diéu d6 chung to miu
NaFMO 12 c6 cac canh 16n hon, tao khong gian rong hon,
thuén lgi cho céc ion Na* dan cai vao cdu trac, tuy cac gia
tri thong s6 nay con thap hon so véi mau NaFMO_36 nhung
khong dang ké.

Tir cac két qua trén co thé thay, thoi gian nung tdi wu cho
vat lieu NaFMO 1a 12 gio. Vi vay, mau NaFMO 12 duogc
chon dé tién hanh khao sat hinh thai vat liéu va thanh phan
nguyén to.

Bang 2. Thong s6 mang cac mau NaFMO nung trong cac khoang
thi gian khac nhau.

Miu a=b (A) c(A) V (A3
NaFMO_12 2,9738 16,3815 125,46
NaFMO 15 2,9688 16,3335 124,67
NaFMO_24 2,9589 16,2909 123,52
NaFMO 36 2,9747 16,4011 125,98

Két qua phan tich thanh phan nguyén t6 Fe, Mn bing
phuong phap phd hap thu nguyén tir ngon Iira (F- AAS)
dugc thé hién trong bang 3. Ty 1é mol Fe:Mn ciia mau la
2,120:1,000 pht hop v6i gia tri Iy thuyét.

Bang 3. Thanh phan nguyén t6 Fe va Mn cia mau NaFMO_12.

Nguyén to Fe Mn

Phén tram (%) 23,80 24,71

%/M 0,426 0,449

Ty & 0,949 1,000
[ K]
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Hinh 2 13 4nh SEM cta mau NaFMO_12. Cac hat vat
lidu c6 hinh dang chu yéu 1a cac khdi da dién, v6i kich thude
ddng déu trong khoang 2-3 um. Cac hat ¢6 xu huéng két tu
tao thanh cac hat thtr cip c¢6 kich thudc & thang micromet.

o, % 2Nk -0 R, re

I e S e y
INT 10.0 10.0um | INT 10.0kV

Hinh 2. Anh SEM ctia mau NaFMO_12.

Tinh chit dién héa

) : . Mn1/302
trong 12 gio dugc nghién ctru bang phuong phap phong sac
dong c6 dinh trong pin m6 hinh Swagelok hai dién cuc ¢
vung thé 1,5-4 V (vs. Na*/Na) va toc do phong sac C/10.

Trong qué trinh sac, cac ion Na* di chuyén tur cuc duong

Tinh chét dién hoa cua vat liéu Na Fe

X 203 nung

Na Fe, .Mn, O, sang cuc am theo cac phan Ung (1) va (2).
Trong qué trinh phéng, cac ion Na* dan cai vao cau triic cuc
duong, cac phan ing xay ra theo chiéu nguoc lai.

Na Fe, Mn, .O

1372

<y Na' +y e + Na_Fe Mn, O

1372

(M
2

Hinh 3 biéu dién qua trinh oxy hoa dau tién dén 4 V cua
cac mau NaFMO. Trong qua trinh ndy, s6 ion Na* di chuyén
ra khoi cdu triic giam theo thoi gian nung va lan luot 13 0,35
(NaFMO _12), 0,33 (NaFMO 15), 0,31 (NaFMO_24) va
0,29 (NaFMO _36). Ngoai ra, dudng oxy héa diu tién cta
cac mau NaFMO thé hién rd diém ubn tai vung thé 3,6 V
tuong ing véi qua trinh oxy hoa Fe¥* thanh Fe*',

yNa'+ye < yNa

S6 ion Na* trao déi
035 030 025 020 0,15 0,10 0,05 0,00

E vs Na/Na' (V)

—NaFMO_12
‘‘‘‘‘‘‘‘‘ NaFMO_15
- -NaFMO_24

N
=Y
o
|

0
065 070 075 080 085 090 095 1,00
x (Na*, F/mol)

Hinh 3. Pwéng cong oxy hoéa dau tién ciia cac mau NaFMO nung
trong 12, 15, 24 va 36 gio.

Puong cong phéng sac trong chu ky dau tién cua vat
liéu Na Fe, Mn O, tuong (mg voi cac mau NaFMO_1~2,
NaFMO 15, NaFMO 24 va NaFMO 36 dugc biéu dién
& hinh 4. Cac dudng cong phong sac déu xuit hién diém
udn tai thé ~3,5 V tuong tng véi phan tng oxy hoa - khur
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ctia cap Fe*'/Fe’* va mot diém udn ngén tai ving thé 2.3 V
tuong ng phan trng oxy héa - khir Mn*/Mn**. Dung lugng
riéng cua vat li¢u Na Fe, Mn, O, c6 dugc do sy dong gop
cua ca hai c@p oxy hoa khu trén. Ngoai ra, cac duong cong
phong sac co do sut thé 16n (~500 mV), diéu nay cho thy
ndi trd 16n cua mang vat liéu khi tién hanh phong sac.

Dung lwong riéng (mAh/g)
20 40 60 80

100

E vs Na/Na* (V)

—NaFMO_36

1,50

0,70 0,80 0,90

x (Na*, F/mol)

Hinh 4. BPwéng cong phéng sac chu ky thir nhat cta cac mau
NaFMO.

Su thay ddi ciia duong cong phéng sac cta cic miu
NaFMO 12, NaFMO 15, NaFMO 24 va NaFMO 36
duoc thé hién & hinh 5. Kha nang dan cai ion Na* cua mau
NaFMO 12 la khoang 0,42 F/mol, tuong ung véi dung
luong 1a 120 mAh/g, Miu MO1 912 c¢6 dung lugng 6n
dinh hon so v6i cac mau c6 thoi gian nung dai, dung luong
dat dugc 80 mAh/g sau 20 chu ky. Cac miu co thoi gian
nung dai NaFMO 15, NaFMO_24 va NaFMO 36 c6 dung
lugng giam nhanh qua ting chu ky, dung lugng duy tri ¢ 60
mAh/g sau 20 chu ky.

Dung lwvong riéng (mAhig) Dung lweng riéng (mAh/g)

(@)

0 20 40 60 80 100 120 452 20 40 60 80 100
45 X
40 40
< 35
s 3 s
o 3
2 S 30
A ]
2 H
w 25 o 25
20 20
leg ® 2015105 21 Lel e 2015100 5 2 1
00 010 020 030 040 050 000 005 010 015 020 025 030 035 040

x (Na', Fimol) x (Na', Fimol)

Dung lwong riéng (mAh/g) Dung lwong riéng (mAh/g)

0 2 4 6 8 100 120 0 0 4 6 8 100
(©) s (d)ss
o 40
s 35 35
s g
530 230
. 2
w25 225
w
20 20
15 ° 2015 10 5 2 1 15 9 2015 10 5 2 1
000 010 020 030 040 050 000 010 020 030 040

x (Na', Fimol) x(Na', Fimol)

Hinh 5. Buwéng cong phéng sac cia cac mau NaFMO_12(a),
NaFMO_15 (b), NaFMO_24 (c) va NaFMO_36 (d) trong vung the
1,54 V.



Két qua dung luong riéng ctia mau NaFMO trong cac
thoi gian nung cho thay thoi gian 1a 12 gio dat dung lugng
cao nhat (118 mAh/g), diéu nay ciing phu hop véi cac gia
tri vé khoang cach d gilta cac mat mang dugc thé hién nhu
trong hinh 6. vi khoang cach d cang 16n thi kha nang dan cai
ion cang d& dang hon. Bén canh d6, két qua hiéu suit dong
ctia cac mau cho théy c4c mau c6 hiéu suat dong kha 6n dinh
trong 20 chu ky (hinh 7), chimg t6 qua trinh dan cai thuén
nghich cta ion Na* Vao cAu trac va Vat liéu Na F62 sMn, .0,
c¢6 ham lugng cua sat cao nén khong can thoi gian nung qua
dai.

W Dung lugng riéng Khoang cach

12 15 24 36

100
80
60
40 [
20
0 i i
12

Thei gian (h)

o i N N »
5 @& © & B
(Y) yoe2 Bueoyy

Dung lwong riéng (mAh/g)

=4
3

0,0
36

Hinh 6. Biéu d6 thé hién méi quan hé giira dung lwong riéng va
khoang cach giiva cac mat mang ciia mau NaFMO.
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40 ——NaFMO_15
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Higu suét Coulomb (%)
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86 chu ky

Hinh 7. Bién thién dung lweng riéng (a) va hiéu suéat dong (b)
theo so6 chu ky cua cac mau NaFMO_12, NaFMO_15, NaFMO_24
va NaFMO_36.

Keét luan

Vatliéu Na Fe, Mn /30 duoc tong hop vai do tinh khiét
va do tinh thé hoa cao v6i thoi gian nung ti wu 1a 12 gio.
Trong ving thé 1a 1,5-4 V (vs. Na"/Na), sau 20 chu ky véi
toc do dong 1a C/10, mau NaFMO 12 cho dung luong 110
mAh/g, dat yéu cau cho vat liéu dién cuc pin. Sau 20 chu
ky, dung lugng pln giam con 73% so voi ban dau, véi hiéu

suat dong dat gan 100%.
L0 CAM ON

Nghién clru nay dugc tai trg boi Pai hoc Quéc gia TP
Ho Chi Minh trong khuon kho dé tai ma so NV2019-18-01.
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Nghién ciiu ché tao va ing dung vét liéu nano
Fe,O, pha tap mangan (Mn) dé xit 1 nwoc 6 nhiém As(IIT)

Pao Pinh Thuén’,

Nguyén Vin Diing

Khoa Méi truong, Truong Dai hoc Mo - Dia chat

Ngay nhén bai 6/12/2019; ngay chuyén phan bién 9/12/2019; ngay nhan phan bién 30/1/2020; ngay chip nhan ding 14/2/2020

Tém tit:

Bai bao trinh bay két qua nghién ctu diéu ché va sir dung vat li¢u nano Fe,O, pha tap Mn (Fe,O -X%Mn) dé xir ly
nwéc 6 nhiém As(III) Cac hat nano dugc tong hop bang phu’o’ng phap hoa hoc va kiém tra kich thuéc bang cac ky
thuéat phan tich nhiéu xa tia X (XRD), chup anh qua kinh hién vi dién tir truyen qua (TEM). Két qua thwe nghiém
cho thay, vat liéu co cAu tric tinh thé dang 1ap phwong tAm mat véi kich thwdc hat trong khodng 8+12 nm. Vit li¢u
¢6 tinh thun tir véi gia tri nhiém tir (Ms) dao dong tir 53 dén 65,8 emu/g & nhiét do phong. Kha ning hip phu As tét
nhét ciia vét liéu thé hién trong méi trwdng nwéc ¢6 pH trung tinh.

Tir khoa: chup anh TEM, hfip phu asen, ky thuat XRD, vat li¢u nano Fe,O,pha tap Mn.

Chi sé phén loai: 2.7

Mé dau

Vat lidu nano tir tinh Fe,O, pha tap kim loai chuyén tiép
duogc nghién ctru, ché tao do chung dugc Gng dung trong
nhiéu linh vuc nhu luu trit thong tin, nganh in, nam cham tu
[1-5].
Cac hat nano thé hién nhitng tinh chét dic biét vi ty sb gilia

mém, dicu tri ung thu, siéu am tur, Xt Iy moi truong. ..

dién tich bé mat va khéi lugng cua chung tang 1én [1-3].
Khi ty sb giita dién tich bé mat va khdi lwong hat tang 1én,
cac tinh chat dién, tir thay ddi dang ké do hiéu g luong tir
kich thudc hat. Dong thoi, cac hat ¢6 xu huéng chuyén dén
cac muc nang lugng tu do cuc tiéu qua mot s6 hinh thai nhu
chuyén pha, moc mam, thay ddi cAu tric bé mat [3, 4]. Bac
tinh quan trong cua vat li¢u nano oxit sat tir Fe O, la khong
doc hai d6i voi moi truong va dé tach cac chat bi hap phu ra
khoi vat liéu. Do vay cac nha khoa hoc da quan tdm nghién
ctru nhim nang cao kha ning hap phu As cua vat liéu nano
oxit sét tir Fe O, trong mdi trudng nude [5-6]. Tuy nhién,
cac cong bo chua dé cap day du vé anh hudng cua pha tap
kim loai chuyén tiép Mn dén cu trac vi mo va tir tinh cia
vat lidu nano 6xit sit tir Fe,O, cling nhu kha nang tmg dung
cua vat li¢u dé xu ly As trong moi trudng nudc.

Bai bao nay trinh bay két qua nghién ciru ciu tric vi mo,
tinh cht tr cia vat liéu nano oxit sit tir Fe O, pha tap Mn
va khao sat kha niang hip phu As trong méi truong nude cd
d6 pH khac nhau.

"Tac gia lién hé: Email: daothuan64@gmail.com
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Phuong phap thuc nghiém
Héa chit

Cac hoa chit su dung la FeCl,.6H,0, d6 sach 99%;
Na SO, do sach 99%; (CH,COO),Mn.4H,O do sach 99%
(Merck), axeton do sach 99% (Merck). Dung dich NH,
25%, dung dich As gbc pha tir As,O, ndng do 1 g/l (1g/1=10°
ppb, gip 10°1an ham luong As cho phép) trong nudc sinh
hoat [7]. Dung dich NaOH (50%, d¢ sach 99%, Merck) va
HCI (32%, do sach 99%, Merck) dugc pha trong nude khu
ion dé diéu chinh d6 pH trong nghién ctru kha nang hp phu
As cua vat liéu.

Dung cu

May do pH (TOA - Nhat Ban) duoc sit dung dé do pH
cua dung dich nudc chira As. Péc tinh tinh thé va kich thudc
hat cua vat liéu duoc nghién ctiu béng cac ky thuat nhidu
xa tia X (XRD) va chup anh duéi hién vi dién tir truyén
qua (TEM) sir dung thiét bi twong tmg 1a D5005 (Bruker,
Prc) va thiét bi JEOL TEM 5410NV (Bruker, Pirc). Phan
tich XRD va TEM duoc tién hanh tai Phong thi nghiém hoa
phan tich, Vién Hoéa hoc, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét nam.

Tt tinh cua vat liéu duoc xac dinh béng tr ké mau
rung (VSMVibrating Sample Magnetometer) trén may
MICROSENE EV11 (Nhat Ban).
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Abstract:

This article reports results of a reasearch on manufacture
and application of nano Fe O, materials doped with Mn
(Fe,0,-x%Mn) for the treatment of water contaminated
with As(III). The nanoparticles were synthesised by
chemical method and were studied their size by the XRD
and TEM techniques. The experimental results showed
that the materials were in crystallised form of cubic face
centered structure with particles sizes ranging from 8 to
12 nm. The materials have paramagnetic properties with
values of magnetisation (Ms) of 53+65.8 emu/g at room
temperature. The best arsenic adsorption property of
the materials was observed in water culture with neutral
PH levels.

Keywords: arsenic adsorption, nano Fe, O, materials
doped with Mn, TEM technique, XRD technique.

Classification number: 2.7

Nong d6 As trong dung dich duoc dinh luong bing
phuong phap hép thu nguyén tir sit dung thiét bi AAS
Shimadzu 630 ctua Vién Khoa hoc va Ky thudt Hat nhan,
Vién Nang luogng Nguyén tr Viét Nam.

Thuc nghiém

Tron dung dich Fe** vao dung dich Mn?*" sao cho cé ty
1€ pha tap 1a 0, 5, 10, 15, 20 va 30%. D6 hdn hop cac dung
dich Fe** va Mn*" véi cac ty 1€ pha tap khac nhau vao 200
ml dung dich Na,SO, r0i khudy déu cho dén khi dung dich
chuyén sang mau vang. Sau d6, nho tir tir dung dich NH,
cho dén khi pH=10, khudy déu dung dich trong 30 phit,

TAP CHI

HOA HOC |/,
ONG NGHE I} Nam 62(6) 6.2020

Khoa hoc Ky thuat va Céng nghé n—

thu duoc dung dich mau den. Ding nam cham d¢ ling cac
hat vat li€u tr. Sau d6, gan bo phﬁn dung dich. Pem u vét
lidu & 50°C trong diéu kién ap sudt thap (dudi 0,1 atm)
trong 2 ngay thi thu dugc vét li¢u nano tir Fe,O -Mn v6i céac
ham luong pha tap Mn khéc nhau, ky hi¢u 1a Fe,O,, Fe,O,-
5%Mn, Fe O,-10%Mn, Fe,O,-15%Mn, Fe,0,-20%Mn va
Fe,0,-30%Mn. Cho mdt luong vat ligu nhét dinh voi cac
ham lugng pha tap Mn néu trén vao dung dich nudc chua
As(III) ¢6 ndng d6 cao gap 10 1an so voi mirc cho phép ddi
v6i nude sinh hoat roi khudy déu dung dich trong 20 phut
& nhiét 6 phong. Cac thi nghiém trudc do cho thay véi 20
phit khudy thi hdp phu As 1én vat liéu s& dat can bang. Ding
nam cham dé tach vat liéu khoi dung dich. Pinh lugng néng
d6 As trong dung dich sau hap phu dé xac dinh kha nang hip
phu As cuia vat liéu.

Két qua va thao luan
Cdu tric vi mé cua nano Fe O, pha tap Mn

Hinh 1 trinh bay phé nhidu xa tia X ctia mau Fe,O, va
Fe,0,-5%Mn. Tt hinh 1 nhan théy, cac dinh nhiéu xa cta
vat lidu tring voi phd chuin ctua mang tinh thé NaCl thé
hién cac mau cta vat liéu 1a don pha va cé cAu trac lap
phuong tim mat. Hang s6 mang d ctia mau nano Fe 0, dugc
tinh theo cong thuc Bragg:

2dsinf = n\ (1)

v6i 0 1a goc nhicu xa (hay con duge goi la goc Bragg), n la
s0 nguyén va A la bude song cuia chum tia X chiéu vao mau.
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Hinh 1. Phé nhiéu xa tia X ctia cac mau Fe,0, va Fe,0,-5%Mn so
v&i phé nhiéu xa chuan cta mang tinh thé NaCl c6 cau trac lap
phwong tam mat.

Gia trj hang s6 mang d xac dinh dugc 13 0,8389 nm, kha
trong dong v6i hiang sb mang chuin cia tinh thé NaCl 1a
0,8396 nm.
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Kich thudc cac hat tinh thé vat liéu dugc tinh b?mg cong
thitc Debuy - Scherrer:
_ 094 @
pcosl

Trong d6 B 1a d6 rong ¢ dd cao mdt nura ciia dinh cuong
d6 (FWHM) chum tia nhiéu xa trong phép phan tich XRD,
tinh bang radian. Cac ky hi¢u A va 0 1a twong ty nhu trong
biéu thirc (1).

Két qua thuc nghiém cho thay, cac hat tinh thé Fe.O, c6
kich thudc D=8,8 nm.

Hinh 2 1a 4nh TEM cua mau Fe 0, thé hién co su tu
dam cua cac hat. Tuy nhién, c6 thé thay nhicu hat c6 kich
thude trong khoang tir 8,4 dén 12,7 nm. Twong ty nhu mau
Fe.O,, két qua phan tich XRD (hinh 1) cho phép tinh dugc
hang s6 mang (d) cua mau Fe,0,-5%Mn la 0,8377 nm. So
v6i hang s6 mang cua tinh thé Fe,O, thi gia tri d cua mang
tinh thé Fe,0,-5%Mn 1a hep hon, nhung sy khéc nhau 1a
rat nho. Piéu nay duogc giai thich 1a do ban kinh ion Mn2*
nhé hon ban kinh ion Fe?* nén khi ion Mn?* thé chd ion Fe**
trong mang da lam cho khoang cach giita cdc mit tinh thé
thu hep lai.

B "%

HI1.002 20nm

Inanh: 208000x0 51 mm HV=800LV
11:01:42 a 04/01/18 True tigp: 100000x
Eiéu TEM: anh EMLahb - NIHE

Hinh 2. Anh TEM ctia mau tinh thé nano Fe,0,.

Tinh chat tir cua cac mau

Hinh 3 trinh bay momen tu tinh (Ms) cta vat liéu nano
oxit st tir c6 ham lugng pha tap Mn khac nhau. Tt hinh 3
nhan théy, ¢ nhi¢t do phong vt ligu Fe,O,, Fe,0,-5%Mn,
Fe,0,-10%Mn, Fe,0,-15%Mn, Fe O,-20%Mn va Fe O,-
30%Mn thé hién tinh si€u thuan tir véi momen tir bao hoa
dat khoang 65,8 emu/g. P4y 1a bang chung cho thdy Mn da
thay thé Fe trong mang tinh thé vat liéu vi Mn ¢6 dic tinh
thuan tu.
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Hinh 3. Momen tir (Ms) clia cac mau nano oxit sat tlr c6 ham
lwong pha tap Mn khac nhau.

Gia tri momen tr bdo hoa cua Fe,O, va Fe,O, pha Mn
v6i cdc ham luong khac nhau duge trinh bay trong bang 1.
Két qua 1 cho thdy, momen tir bio hoa cua vat liéu giam khi
ndng d6 tap Mn ting, nhung su thang giang momen tir trong
khoang ham luong pha tap Mn 20-30% la khong dang ké.
Su suy gidm momen tir bao hoa khi ham lugng Mn trong vat
lidu tang duoc giai thich 1a do Mn ¢6 tir tinh yéu hon Fe nén
khi Mn?* thé chd Fe?* trong mang tinh thé s& 1am cho tir tinh
cua vat li¢u giam.

Bang 1. Momen tir bdo hoa (Ms) ctia cac mau Fe,0, va Fe,0, pha
tap Mn.

Miu Ms, emu/g
Fe,0, 65,8
Fe,0,-5%Mn 65,3
Fe,0,-10%Mn 62,9
Fe,0,-15%Mn 61,9
Fe,0,-20%Mn 59,3

59,5

Fe,0,-30%Mn

Khi ning hip phu As ciia vit ligu nano Fe 0 -x%Mn
(x=0, 5, 10, 15)

Béng 2 trinh bay kha ning hap phu As trong nudc ciia
vat li¢u nano Fe,O, va Fe,O, pha tap Mn v6i ham luong
khéac nhau. Trong bang 2 cac cdt tir s6 2 deén s6 5 1a nong
d6 As con lai trong dung dich sau thoi gian khudy 20 phut
v6i nhitng luong (cot 1) va loai vat ligu ha"ip phu khac nhau.



Bang 2. Két qua thtr nghiém kha nang hap phu As trong nwéc
cda vét liéu nano Fe,0,-x%Mn sau th&i gian hap phu 20 phat &
nhiét doé phong.

A Nong df As Nong d As Nong db As

Nong dj As - o Lo

Lugng o con lai trong con lai trong con lai trong
£ con lai trong . . X

chat hap dung dich (ppb) dung dich (ppb).  dung dich (ppb).  dung dich (ppb).
phucgh B PPOR g Vit ligu: Vit ligu:

Vit lidu: Fe,0,

Fe304-5%Mn Fe,0,-10%Mn Fe,0,-15%Mn

0 113 113 113 113
0,6 30,3460 31,6188 27,0847 37,0277
0,8 19,0508 27,2011 21,3576 29,5506
1,0 17,1020 24,2212 22,1530 26,1700
1,2 12,0111 21,9144 16,7012 25,653
14 8,5510 16,9429 14,1588 13,4827
1,6 8,1135 17,1020 9,1078 17,7648
18 60,2417 9,5453 12,5680 15,6702
2,0 8,5510 5,1204 9,2271 12,8464
22 60,5823 9,5453 7,5965 16,1872

Cac két qua thir nghiém cho thiy vat liéu c6 kha nang
hap phu tot As trong mdi trudng nudc co dd pH tir trung tinh
dén kiém yéu (pH=5-8). Trong méi truong kiém, pH>10,
vat liéu thé hién tinh hap phu kém dbi v6i As.

Két qua bang 2 cho thdy, trong truong hop vt liéu nano
oxit sat tir c6 10% Mn thay thé sat trong mang tinh thé va
luong vat lidu (chat hip phu) 1a 1,6 g/1, sau 20 phut hap phu
ndng do As trong nudc di giam tir mic 113 ppb, tirc 1a cao
gap 10 lan theo tiéu chuan cho phép [7], xuéng dudi muc
tiéu chuan 1a 10 ppb (bang 2). Cac mau vat liéu pha tap
Mn ¢6 ham lugng tap cang ting, kha ning hdp phu As cang
giam. Loai vat li¢u Fe O,-5%Mn va Fe O,-10%Mn thé hién
tinh hip phu tét nhét: v6i lugng 2 g/l loai vat lidu nay da
c6 thé 1am giam ndng do As trong nudc tir 113 ppb xudng
dudi 10 ppb, tirc 1 1am giam hang chuc 1an so v6i nong do
ban dau.

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(6) 6.2020

Khoa hoc Ky thuat va Céng nghé

Keét luan

Vit li¢u nano Fe,0,-x%Mn (x=0; 5; 10; 15; 20 va 30) dﬁ
dugc tong hop bang phuorng phap héa hoc va nghién ctru cau
tric, tinh chat tir bang cac k¥ thuat phan tich XRD, TEM.
Vat liéu nghién cuu ¢6 kich thudc hat dao dong tur 8,42 dén
12,7 nm, thé hién tinh siéu thuan tir & nhiét do phong va cé
momen tir bdo hoa trong khoang 53+65,8 emu/g. Vit licu
v6i ham luo‘ng <10% Mn thay thé Fe trong mang tinh thé c¢6
kha niang hap phu lam giam nong do As(III) trong nude tr
murc cao hang trim ppb xubng murc thdp hon 10 ppb, néu do
pH cua moi truong 1a trung tinh.

Han ché cua nghién ctu nay la chua xac dinh dugc co
ché hép phu cling nhu cac thong s6 nhiét dong hoc la dung
lwong hap phu cuc dai, hiang sé can bang hap phu, ning
luong tu do Gibb (AG®), enthalpy (AH), entropy (AS) cta
qué trinh hép phu As trong nudc cua vat liéu. Nhiing nghién
clru nay s& duoc trién khai trong thoi gian t6i.
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Phén lap va tuyén chon chiing vi khuan
c6 kha nang khir mau nwoéc thai dét nhuom

Nguyén Huy Thuéin', Nguyén Vin Giang?, Lé Thi Van Anh?
Vién Nghién ciru va Phdt trién cong nghé cao, Trieong Pai hoc Duy Tdn
’Khoa Cong nghé sinh hoc, Hoc vién Nong nghiép Viét Nam
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Tém tit:

Nuéc thai dét nhudm khong qua xir Iy, xa truc tiép vao ngudn nuée sé gay 6 nhiém méi treomg nghiém trong. Nhiéu
phwong phap vat Iy, hoa hoc nhu loc, két tiia, keo tu di dwoc tién hanh, tuy nhién gia thanh cao, tiéu thu nhiéu ning
lwgng, tao ra chit thai khé xir 1y, anh hwéng téi hé sinh thai. Sir dung vi sinh vt dé xir Iy nwéc thai dét nhudm dwoge
xem la phwong phép thay thé vi gia thanh khong cao, thin thién véi méi truwong. Nhiéu chiing vi sinh vat thudc cac
chi vi khuén, vi nAm, xa khuén va tio c6 kha ning phan huy thudc nhuém. Nghién ciru nay dwoc thye hién véi muc
dich khao sat kha ning khir mau thudc nhuém Red FN2BL cita mdt sé chiing vi khuin dwoc phén 1ap tir nwée thai
dét nhudm. Ba chiing vi khuin A2, A9 va A14 ¢6 hiéu qua khir mau di dwoc tuyén chon. Hi¢u qua khir mau cia
chiing A9 (80,6%)>A14 (67,5%)>A2 (34,6%) trong diéu kién nudi tinh; trong diéu kién nudi lic, hiéu qua phan huy
thude nhuom cuia ching A9 (63, 3%)>A14 (34,9%)>A2 (26,9%). Chung A9 dugc chon dé khao sat anh hu’(rng cua
mot so diéu kién moi trwong nu01 cay Hiéu qua khir mau cia chung A9 manh nhat khi trong moi treong nudi cay co

nguon carbon la tinh b{t, nguon nito' la (NH,),SO,, NH,Cl hay cao nam men, mét dg vi khuin 5-15%, pH moi truong
trong khoang 6-7, nhiét do 35°C. Ching A9 c6 tiem nang wng dung xw ly nwéce thiai dét nhudom.

Tir khéa: khir mau, nwéce thai, phan huy sinh hoc, thudc nhudm.

Chi s6 phén loai: 2.7

Pat van de

Trong nganh cong nghié¢p dét nhuém, hang nam khoang
200.000 tan thudc nhudm cac loai duge thai ra dudi dang
nude thai trong qué trinh nhudém va hoan thién san pham
[1]. Phdn 16n cac loai thudc nhudém ton tai rat lau trong tu
nhién do tinh 6n dinh cao cua chiing ddi v6i anh sang, nhiét
do. Xa tryc tiép nudc thai tir qué trinh dét nhudm, in vao
ngudn nudc s& gy 6 nhiém nghiém trong. Thudc nhudm
trong nudce lam tang d6 duc, khong chi gay giam d6 hoa tan
oxy trong nudc ma con lam giam kha nang xuyén qua nudc
ctia anh sang mat troi, do d6 anh hudng dén quang hop va
toan b hé sinh thai dudi nude [2]. Xa nudc thai dét nhudm
vao ao, hd, song s& lam thay ddi pH va ting nhu cdu oxy
sinh hod, nhu cu oxy hoa hoc va tong carbon hitu co [3].
Mot s6 thude nhudm nhu azo va cac san phiam phan huy
chiing c6 tinh doc, co6 kha nang gay ung thu, anh hudng t6i
sirc khoé con ngudi. Nhiéu phuong phép vat 1y, hoa hoc nhu
loc, két tua, keo tu dd duoc tién hanh, tuy nhién gia thanh
cao, tiéu thu nhiéu nang lugng, tao ra chét thai kho xir ly
cling nhu anh huong téi hé sinh thai [4, 5]. Phuong phap
sinh hoc dugc xem 1a giai phap thay thé hiéu qua vi gia
thanh khong cao, than thién v&i mdi truong [6]. Khir mau
nude thai dét nhudém co thé dién ra theo hai cach: ha?ip phu

‘Tac gia lién hé: Email: nvgiang@vnua.edu.vn
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trén sinh khdi vi sinh vat hay phan huy sinh hoc bai té bao
vi sinh vét [1]. Hién nay, bién phap phan huy sinh hoc duoc
ung dung de loai bo nhiéu chat gay 6 nh1em Nhiéu loai vi
sinh vat, gdbm vi ndm, vi khuan, vi tdo, nim men c6 kha
ning loai bo nhiéu dang thuéc nhuém [6]. Cac loai vi sinh
vét sinh tong hop nhiéu enzyme can thiét cho qua trinh lam
mét mau va khoang hoa thudc nhugm trong cac diéu kién
mdi truong thich hop [4]. Trén co so d6, nghién ctru nay
duoc tién hanh voi myc dich phan lap, tuyén chon chung
vi khuan tir nude thai lang nghé dét nhuom va khao sat anh
huong ciia mot s6 didu kién moi truong toi kha nang lam
mat mau thudc nhuém trong diéu kién in vitro.
Vat liéu va phuong phap nghién ciu

Vit liéu

Trong nghién ctru nay thudc nhuom Red FN2BL
(Reactive dye) vdi A=526 nm da duogc su dung. Nudc thai

dét nhuom duoc léy tor lang nghé dét nhudom phuong Van
Phuc, quan Ha Bong, TP Ha Noi.

Sang loc lan dau cdc ching vi khudan khir mau thuoc
nhudom

Phan lap vi khudn tir nude thai dét nhudm dugce tién hanh
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Abstract:

Directed discharge into water sources of untreated textile
dyeing wastewater will cause seriously environmental
contamination. Various Kkinds of physico-chemical
methods have been in use for the treatment of the
wastewater. However, these methods are not environment
friendly and cost-effective, and hence become
commercially unattractive. Many microorganisms
strains belonging to the different taxonomic groups
of bacteria, fungi, actinomycetes, and algae have been
reported for their ability to decolourise dyes. This study
was conducted to investigate the decolorisation of Red
FN2BL by using bacterial strains isolated from textile
dyeing wastewater. Three different bacterial strains
A2, A9 and A1l4 exhibited high decolorization effects
were selected. Decolorisation effect of strain A9 was
80.6%>A14 (67.5%)>A2 (34.6%) in stable cultural
condition and was A9 (63.3%)>A14 (34.9%)>A2 (26.9%)
in shaking cultural condition. The strain A9 was selected
for evaluating the effects of some cultural conditions.
Strain A9 showed maximum decolorisation ability at
pH between 6 and 7, temperature of 35°C, and bacterial
density of 5-15%. Starch and (NH),SO,, NH,CI or
yeast extract were found to be the optimum condition
for decolorisation. In brief, the strain A9 reveals a great
potential for application in the textile dyeing wastewater
treatment.

Keywords:  biodegradation, decolorisation, dyes,

wastewater.

Classification number: 2.7
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Khoa hoc Ky thuat va Céng nghé n—

bang cach pha lodng mau nudc thai trong nudc cit va ciy
chang trén dia thach dinh dudng. Céc dia thach nay dugc u
& 37+2°C trong 24h. Nhitng khuén lac v6i hinh thai khac
nhau dugc tach riéng va nuoi céy lam thuan [7]. Cac méu
vi khuin sau khi dd dugc 1am thuan dugc nudi cy trong
mdi truong dinh dudng long NB (gdom (g/l): Peptone 10,
Beef extract 10, NaCl 5, pH=7,3+0,1) trong 24h trudc khi
ciy chuyén sang méi truong mudi khoang tdi thiéu (gém
(g/N: (NH,),SO, 2, K,HPO, 1, KH,PO, 1, MgSO,.7H,0
0,1, NaCl 5, glucose 3 nude cat 1000 ml pH=7). Sau 24h
nudi, 10% (v/v) dich nudi cac chung vi khuan duge chuyén
sang 6ng nghiém co chira 200 mg/l dung dich thudc nhudm.
Quan sat sy khir mau cta cac chung vi khuan sau 48h 1 cac
ng thi nghiém & 30+2°C. Chung nao biéu hién tiém ning
khtr mau manh nhét dugc chon dé tién hanh cac thi nghiém
tiép theo [8].

Sang lgc lan cuoi va danh gia hiéu qud khir mau thuoc
nhudm cua cdac chung vi khudn phan lap

Thi nghiém nay duoc tién hanh bang cach s dung
thudéc nhuom Red FN2BL trong moi truong MS long.
MJi chiing vi khuan dugc chon dugc nudi 24h trong moi
truong NB, sau d6 chuyén 5% (v/v) ciia mdi ching sang
binh Erlenmeyer (V=250 ml) chira 50 ml méi truong MS va
100 mg/I thuéc nhuém Red FN2BL. Céc binh nay s& dugc
nudi cdy & 30+£2°C, trong thoi gian 24-72h, diéu kién tinh
va lac (150 vong/phat). D6 hap thu 4nh sang cia cac miu
thi nghiém duoc do tai A=526 nm & thoi diém 24 va 72h [8].
Dua trén két qua giam do6 hap thu, % khir mau thue nhudém
duoc tinh toan, ching vi khuan c6 tiém ning khir mau thude
nhudm cao s€ dugc chon cho cac thi nghiém tiép theo.

Hi¢u qua khtr mau thube nhuém duoce biéu hién bﬁ?mg %.
5 ml mau thi nghiém da khir mau duoc ly tim 10.000 vong/
phit trong 15 phut va do d6 hap thu anh sang tai A=526 nm.
Ong dbi chimg chi chira thuc nhuém va méi truong nudi
ching vi khuén. Thi nghiém dugc lap lai 3 lan. Hiéu qua
loai bd mau cia cac chung vi khuéan thi nghiém dugc xac
dinh theo cong thurc sau [8]:

Hiéu qua khir mau (%) = [(I - F)x100}/1 (1)

Trong d6: I 1a do hap thu cta dng ddi chimg; F 1a ¢6 hip
thu ctia ong thi nghiém.

Khdo sat anh hwong ciia mgt s6 chi tiéu dén kha ning
khir mau ciia cdac chung vi khuan thi nghiém [5]

Anh hieong ciia nong dg thuoe nhuém Red FN2BL: cac
chung vi khuan thi nghiém duoc nudi 24h trong méi truong
NB, sau d6 5% (v/v) dich nuéi vi khuan dugc chuyén sang
binh Erlenmeyer (V=250 ml) chta 50 ml méi truong MS
dugc bd sung 100, 200 va 300 mg/l thuéc nhudm, pH=7.
Céc binh nay s& dwoc nudi cdy & 30+2°C, trong thoi gian
72h, diéu kién tinh. Hiéu qua khir mau dugc tinh theo cong
thuc (1).
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Anh hwéng cua ty 1é tiép giong: cac chung vi khuan thi
nghiém duoc nudi 24h trong méi trudng NB, sau d6 1an luot
bd sung vi khuin & cac ndng d6 khac nhau (v/v): 1, 5, 10 va
15% vao binh Erlenmeyer (V=250 ml) c6 chtra 50 ml méi
truong MS va 100 mg/1 thuée nhudém, chuin dé moi truong
vé pH=7. Céc binh nay s& dugc nudi ciy & 30+2°C, trong
thoi gian 72h, diéu kién tinh. Hiéu qua khur mau dugc tinh
nhu cong thue (1).

Anh hieong ciia pH, nhiét d: cac ching vi khudn thi
nghiém dugc nuodi 24h trong mai truong NB, sau d6 5% (v/v)
dich nudi vi khudn dugc chuyén vao binh Erlenmeyer (V=250
ml) chira 50 ml méi truong MS dugce bd sung 100 mg/l thude
nhudm. pH cta cac binh thi nghi¢ém duogc diéu chinh dat 5, 6,
7 va 8. Céc binh nay dwoc nudi ciy & 30+2°C, trong thoi gian
72h, diéu kién tinh. Tuong ty nhu véy, chinh pH cta binh thi
nghiém dé dat gia tri pH=7, nhung cac binh dugc 0 ¢ nhiét do
15, 25, 30 va 40°C, trong thoi gian 72h, diéu kién tinh. Hiéu
qua khtr mau duogc tinh theo cong thuce (1).

Anh huong ciia nguon carbon va nito: cac ching vi
khuan thi nghiém dugc nuéi 24h trong méi truong NB,
sau d6 5% (v/v) dich nuéi vi khudn duoc chuyén vao binh
Erlenmeyer (V=250 ml) chtra 50 ml méi truong MS duogc
b6 sung 100 mg/I thude nhudm, ngudn duong glucose trong
moi truong MS duoc thay thé béng Saccarose, tinh bot,
Lactose, Xytose, Maltose va Fructose. Tién hanh thi nghiém
tuong tu, nhung thay ngudn (NH 2,50, trong moi trudng
MS bang NH,CI, NaNO,, KNO, va peptone, cao thit, cao
nam men. Cac binh nay dugc nudi cay ¢ 30+£2°C, trong thoi
gian 72h, & diéu kién tinh. Hiéu qua khir mau duoc tinh theo
cong thuc (1).

Két gua va thio luan

Két qud phan ldp chiing vi khudn tiv nwée thai dét
nhuom

Mot sb khuén lac c6 hinh thai, mau sic khac nhau da
xudt hién trén dia méi trudng thach dinh dudng sau khi dé
dia & 37°C sau 24h (hinh 1). Cac ching vi khuan phéan lap
tir mau nudc thai thu tai ling nghé dét nhuém phuong Van
Phuc, quian Ha Dong, TP Ha Noi duoc 1an luot dit tén 1a Al
dén Al4.

Hinh 1. Khuan lac chiing A2, A4 va A5 phan lap dwoc tir nwéc
thai dét nhuom.
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Nhiéu nha nghién ciru da phan 1ap thanh céng cac ching
vi khudn khir mau nudce thai nhuom [1, 6, 9] va tir it nhiém
thudc nhudm azo [8]. Két qua nay cho thay kha ning thich
nghi tu nhién cta cic chung vi khuin phan lap véi moi
truong bi nhiém thudc nhudém va kha ning séng sot trong
diéu kién c6 thude nhudom doc hai.

Sang loc lan dau cdc chiing vi khudn khir mau thuoc
nhupm

Céc khuan lac véi hinh thai khac nhau dugc tach riéng
va nudi cay lam thuan [7]. Cac miu vi khuan sau khi da
dugc 1am thuan dugc nudi cay 24h trong moi truong dinh
dudng 16ng NB trude khi cdy chuyén sang méi truong mudi
khodng t6i thiéu. Sau 24h nuoi, 10% (v/v) dich nuoi cac
chung vi khuan dugc chuyén sang ong nghiém c6 chira 200
mg/l dung dich thudc nhudm. Ket qud khtr mau cua cac
chung vi khuan sau 48h u cic ong thi nghiém ¢ 30+2°C
dugc thé hién ¢ hinh 2.

A2 A3 A4 AS A6 AT A8 A9

bC Al

Al0 All AI2 AI3 Al4

Hinh 2. Két qua sang loc cac chiing vi khuan c6 kha nang khi
mau thuoc nhuém.

Két qua quan sat cho thay, chung A2, A9 va Al4 biéu
hién hi¢u qua khir mau thube nhudm manh nhét, duoc chon
dé tién hanh danh gia hiéu qua khir mau trong thi nghiém
t1ep theo. Anamika va cs (2013) [8] cling da sang loc duoc
nhiéu chung vi khuén c6 kha ning khir mau mét sb loai
thudc nhudém nhu Balck WNN, Blue FRN, Blue RC, TURQ
blue, nhung chi sang loc dugc mét chung vi khuén khir mau
thudc nhuom Red FN2BL 1a thudc nhuom dugc sir dung
trong thi nghiém nay. Ogugbue va Sawidis (2011) [1] da
tuyen chon dugc 5 ching vi khuan c6 kha nang khir mau
thudc nhuém Basic violet 3. Trong thi nghiém cua minh,
Ken Meerbergen va cs (2018) [2] da tuyén chon duoc cac
chung vi khuén thudc chi Acinetobacter va Klebsiella biéu
hién tiém nang khir mau thuéc nhuém azo. Tir cac mau nudc
thai thu thap tai ving bi nhiém thudc nhuém, Maulin va cs
(2013) [4] ciing da phan lap dugce 50 chung vi khuan c6
thé loai bo thudc nhuém. Nhu vay co thé két luan réng, cac
chung vi khuin méi duge phan lap tir nudc thai dét nhuom
c¢6 thé séng va sinh truong trong méi truong co cac loai
thube nhudom khac nhau.



Sang loc lan cuodi va danh gida hiéu qua khir mau thuoc
nhudm cuia cdac chung vi khuan maoi phan lap

Chung vi khuan A2, A9 va A14 dugc nudi 24h trong moi
truong NB, sau d6 chuyén 5% (v/v) cua mdi ching sang
binh Erlenmeyer (V=250 ml) chira 50 ml méi trudng MS va
100 mg/I thudc nhuém Red FN2BL. Cac binh nay s& duoc
11 tai 30+2°C, trong thoi gian 24-72h, ¢ diéu kién tinh va lic
(150 vong/phut). Hiéu qua khir mau (hinh 3) cua ching A9
(80,6%)>A14 (67,5%)>A2 (34,6%) trong diéu kién nudi
tinh, con trong diéu kién nuéi lic, hiéu qua phéan huy thudc
nhudm cua ching A9 (63 3%)>A14 (34, 9%)>A2 (26,9%).
Két qua sang loc cho thy, hidu qua loai bo thudc nhuém cuia
cac chung vi khuan thi nghiém trong diéu kién tinh cao hon
trong diéu kién lic. Thi nghiém ctia Anamika va cs (2013)
[8] ciing cho théy, kha ning khir mau thudc nhudém cia cac
chung vi khuén trong diéu kién tinh cao hon trong diéu kién
lic. Theo cong bd ciia Chen va cs (2003) [10], vi khudn
Aeromonas hydrophila khir mau thuéc nhuém (80%) trong
diéu kién tinh (ky khi hay hiéu khi). Wang va cs (2009) [11]
ciing ghi nhan hiéu qua khir mau thudc nhudém cia chung
vi khuan dat 96% trong diéu kién ky khi, va chi dat 13%
trong diéu kién hiéu khi, lic 150 vong/phut. Tuy nhién, mot
s6 két qua nghién ctru ciia Ogugbue va Sawidis (2011) [1],
Saad El-Din Hassan va cs (2015) [5] cho thay, hiéu qua khu
mau thudc nhudém cia cac chung vi khuén thi nghiém cao
nhét trong diéu kién hiéu khi (nuéi lic). Nhu vay, hiéu qua
khtr mau thudc nhudém cua cac ching vi khudn khong chi
phu thudc vao diéu kién hiéu khi hay ky khi, c6 thé con phu
thudc vao cac yéu td khac nhu kha ning sinh truong, téng
hop enzyme phan huy thuéc nhudm ctia ching vi khuén.

r—*!'ﬂ"-' W" ' “"r"
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Chning A9 Chiing Ai4

Chiing A2

Hinh 3. Kha néng khir mau thuéc nhyt}m cua chung A2, A9 va A14
sau 72h trong dieu kién tinh (T) va lac (L).

Két qua thi nghiém nay cho thdy 3 ching vi khuin A2,
A9 va Al4 1a cac ching vi khuan ky khi khong bét budc,
oxy can thiét cho sinh truong ctia vi khuan, nhung trc ché
hiéu qua khir mau cia ching. Dya trén hiéu qua khir mau,
chung A9 dugc chon dé tién hanh cac thi nghiém tiép theo
va dugc nudi trong diéu kién tinh.

Khido sdt anh hwéng ciia mét sé chi tiéu dén khd ning
khir mau ciia chiing vi khuin A9

Anh hwéng ciia nong d thuéc nhuém Red FN2BL: sau
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72h nuoi Céy vO1 cac néng d6 thudc nhudm khac nhau, hiéu
qua khir mau cua chung A9 dat 76,7-81,3% phu thudc vao
ndéng d6 thudc nhuom (bang 1). Khi ting ndng do thudc
nhudm, hiéu qua khtr mau cua ching A9 glam Hiéu qua
khu mau thudc nhudém cia cac chung vi khuan giam khi
tang nong d6 thudc nhuém da duge nhidu nha nghién ctiu
cong bd. Saad El-Din Hassan va cs (2015) [5] khi khao
sat anh huong cta nong do thuéc nhudém téi hiéu qua khir
mau cua cac ching vi khuin Klebsiela da ghi nhan két qua
khi ndng d6 thuéc nhudm ting, hiéu qua khir mau cia cac
chung vi khuan giam rd rét. Nong do thudc nhudém Reactive
Black 5 nhiéu hon 200 mg/I di giam hiéu qua khir mau cia
chung vi khuén Enterobacter sp. [11]. Hai chung vi khuin
Enterococcus faecalis va Klebsiella variicola da giam kha
nang khir mau thude nhudém khi ting nong d6 thuée nhudm
tir 50 dén 100 mg/1 [6]. Néng dd cao céc loai thudc nhudm
{rc ché kha ning loai bé mau tir co chit cua vi khuan va anh
hudng t6i sinh trudng, trao d6i chit va tong hop enzyme cia
té bao vi khuén [1, 5].

Bang 1. Anh hwéng clia ndng dé thudc nhudém téi kha nang khir
mau cta chiing vi khuan A9.

Nong d thude Gia tri OD

nhudm (mg/l) Déi chirng Thi nghi¢m 76 khir mau
100 0,209 0,039 81,3
200 0,694 0,151 77,6
300 1,439 0,335 76,7

Anh hwéng ciia 1y I tiép giong: hiéu qua khir mau thude
nhudm cua vi sinh vat phu thuc vao nhiéu qué trinh nhu
phan huy sinh hoc, hip phu sinh hoc, két tia [5]. Vi thé, sinh
khdi té bao ¢6 vai trd quan trong trong qua trinh khir mau
nuée thai. Két qua thi nghiém cua chung t6i (bang 2) cho
thdy, khi mét d6 vi khuan ting tir 1 dén 15%, hiéu qua khir
mau ting tuong tmg tir 40,0 dén 88,0%.

Bang 2. Anh hwéng cla ty 1 tiép giéng t&i kha ning khir mau cla
ching vi khuan A9,

Gia tri OD

Ty 1é tlfp Nong do % khir mau
giong (%)  thudc nhudm  pg; chitng  Thi nghiém

1 0,130 40,0

5 0,039 81,3

100 mg/1 0,209
10 0,035 83,3
15 0,025 88,0

Hiéu qua khir mau cao nhét (88,0%) dat dwoc khi lwong
gidng vi khuan ban dau 1a 15%. Mohan va cs (2013) [12]
ghi nhéan chung Bacillus sp. va Planococcus sp. dat hiéu qua
khir mau cao nhét khi ndng dé chung gidng ban dau 1a 10%
va thap hon & cac nong do 1, 2 va 5%. Két qua tuong tu
cling di duogc cong bd boi Kumar va cs (2009) [13].

Anh hwéng ciia pH, nhiét dg: pH cia moi trudng nudi
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ciy dong vai tro quan trong ddi véi hoat dong sinh 1y ciia
céc té bao vi khuan va sy trao ddi ctia cac thanh phan dinh
dudng khac nhau qua mang. Hi¢u qua khir mau cia ching
vi khuan A9 dat cao nhét tai pH=6-7, khi tang hay giam gia
tri pH so véi 6-7, hiéu qua khir mau déu giam (bang 3). Saad
El-Din Hassan va cs (2015) [5] da két luan r@“mg, pH t6i vu
dé dat hiéu qua khtr mau cao nhét cta 2 chung vi khuén
Klebsiella pneumoniae va Klebsiella variicola 1a 5-7, néu
tang hay gidm pH so vdi gid tri nay, hiéu qua khir mau gidm.
Maulin va cs (2013) [4] trong thi nghiém ctia minh d4 khang
dinh, pH mai truong tang tir 5 dén 7, hiéu qua khir mau ting
va dat hi¢u qua cao nhét tai pH=7, néu tiép tuc tang pH toi
9, hi¢u qua khu mau giam. Nghién ctru ctia Kumar va cs
(2009) [13], Ken Meerbergen va cs (2018) [2] ciing cho két
qua tuong ty, hiéu qua khir mau cao nhat cua hdn hop vi
sinh vat dat dugc khi mai truong cé gia tri pH=7-8. pH moi
truong anh huong tdi hiéu qua khir mau cua cac ching vi
sinh vat, pH téi vu dé loai bé6 mau nhiéu loai thubc nhuém
thuong trong ngudng tir 6 dén 10 [5]. Tur két qua nghién
clru nay, c6 thé két luan pH=6-7 thich hop cho hoat dong
khir mau thudc nhuém Red FN2BL cua chung vi khuan A9.
Bang 3. Anh hwéng cla gia tri pH téi kha nang khir mau cla
chting vi khuan A9.

Ao dd thud Gia tri OD

pH Non:g do thuoc - % khii mau
nhudm Déi chieng  Thi nghiém

5 0,082 60,8

6 0,030 85,6
100 mg/1 0,209

7 0,040 81,0

8 0,095 54,5

Hiéu qua khtr mau thudc nhuém Red FN2BL ciia chiing
vi khuan A9 cao nhét (81,3%) tai nhiét do 35°C (bang 4).
Tai nhiét d 25 va 40°C hiéu qua loai bé mau thudc nhuém
ctia chung A9 khong khac nhau nhiéu. Hiéu qua khir mau
thap nhat (34,2%) khi nhiét do6 moéi truong 1a 15°C. Kha
nang khir mau cia chiing vi khuén thi nghiém giam tai 45°C
¢6 thé do giam kha ning sinh truong cia té bao hodc bién
tinh enzyme chiu trach nhiém khir mau tai 45°C. Chung vi
khudn A9 sinh truong t6t tai 35°C va ting cuong téng hop
enzyme phan huy, do d6 hiéu qua phan huy thuéc nhuém
tang. Két qua nay cling tuong tu két qua nghién ciru ctia mot
s6 nha khoa hoc khac.
Bang 4. Anh hwéng cua nhiét dé téi kha ning khir mau cla
chting vi khuan A9.

Kumar va cs (2009) [13] da két luan hdn hop chung vi
sinh vét loai bo mau thuéc nhudém tét nhét tai 30 va 35°C,
hi€u qua loai bo mau giam dan khi nhiét do tang 1én va bi
giam dang ké tai 45°C. Chiing vi khuan Planococcus sp. va
Bacillus sp. trong nghién ctru cua Mohan va cs (2013) [12]
dat hiéu qua khur mau cao nhét tai 37°C, khi tang nhiét do
t6i 45°C hay giam vé 27°C hiéu qua khir mau giam. Trong
thi nghiém cua Hadi Eslami va cs (2019) [6], hai chung vi
khuén Enterococcus faecalis va Klebsiella variicola dat
hiéu qua khir mau cao nhat tai 37°C, néu tang nhiét do toi
45°C, hiéu qua khir mau giam. Ken Meerbergen va cs (2018)
[2] ciing khing dinh cic chung vi khuin Acinetobacter
(ST16.16/164) va Klebsiella (ST16.16/034) biéu hién kha
nang khir mau manh nhét trong dai nhiét do 20-40°C. Két
qua nghién ciru ciia Maulin va cs (2013) [4] cho thdy, cac
ching vi khudn ETL-1 va ETL-2 dat hi¢u qua khir mau
thudc nhudém cao nhat tai 35°C va thép nhét tai 45°C.

Anh hiong ciia nguon carbon va nito: carbon 1a ngudn
nang lugng can thiét cho sinh truong va phat trién cta vi
sinh vat va tac dong nhu chét nhuong dién tu can thiét dé
bé gdy cac cau ndi trong phan tir thuéc nhudém. Ching A9
biéu hién kha ning khir mau tot nhét khi ngudn carbon 1a
tinh bot (bang 5), tiép theo 1a saccarose va lactose. Khi
sir dung ngudn carbon 1a xylose, hiéu qua khir mau cua
ching A9 thap nhat (41,6%). Nguon carbon khac nhau da
anh huong toi hidu qua khir mau. Két qua nay tuong ty véi
két qua duoc cong bd boi Palanivelan va cs (2014) [14].
Céac ching vi khuan Bacillus sp. (ESL-52), Micrococcus
sp. (TSL-7) va Lactobacillus sp. (TS-5) trong nghién curu
ctia Palanivelan biéu hién kha nang khir mau cao nhét khi
trong moi truong nudi vi khudn cé tinh bot, cac ching vi
khuan Staphylococcus sp. (ES-37), Pseudomonas sp. (M-
1) va Bacillus sp. (TSL-9) biéu hién t6i da kha nang khu
mau khi ngudn carbon 14 lactose. Ching Bacillus sp. trong
thi nghiém ctia Pushpa va cs (2017) [15] khir mau tot nhat
khi méi truong nuoi cd chura tinh bot, nguoce lai maltose va
saccarose cho hiéu qua khtr mau thap.

Bang 5. Anh hwéng clia nguén carbon téi kha nang khir mau cta
ching vi khuén A9.

Nhiét do Nong d Gia tri OD

\ igdo ) % khir mau

°C) thudc nhwdm  pGi ching  Thi nghiem

15 0,138 34,2

25 0,096 543

100 mg/1 0,209

35 0,039 81,3

40 0,095 52,4
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3 A 5 S Gia tri OD

Nguon Nong do thuoc i %% khit mau
carbon nhugm Déi chimg  Thi nghigm

Saccarose 0,097 84,5

Tinh bot 0,080 87,2
Lactose 0,151 75,8

100 mg/1 0,625

Maltose 0,239 61,8
Fructose 0,213 65,9

Xylose 0,365 41,6

Dé danh gia anh huong ctia ngudn nito dén kha nang lam
mat mau thuoc nhudm cia chung A9, cac ngudn nito vo co
va hitu co da dugc su dung (bang 6). K&t qud thi nghiém cho



thy, nguon ni‘gor vd co NH 4C} va cao nim men gitp ching
A9 khir mau tot hon cdc nguodn nito khac, tuy nhién khong
bz‘?’lng ngudn (NH4)ZSO4. Saad El-Din Hassan va cs (2015) [5]
ket luan cao nam men va NaNO, da lam tang kha nang kl}fr
mau thudc nhudm disperse yellow (D4) cua ching vi khuan
Klebsiella pneumoniae va Klebsiella variicola. Mohan va
cs (2013) [12] da ghi nhan peptone 14 ngudn nito thich hop
nhit dé chung Planococcus sp. khir mau cua thudc nhuém
Coractive Blue P-3R, nhung cao nam men lai 1a ngudn nito
ua thich dé khir mau cta chung Bacillus sp.

Bang 6. Anh hwéng cta ngudn nito téi kha ning khir mau cla
chiing vi khuan A9.

nhudm chitng  nghiém
Nito vo ~ NH,CI 0,185 70,3
0 (NH,) SO, 0,117 8125
NaNO, 0,434 30,4
KNO, 100 mg/1 0,624 0,499 20,0
Nito Cao thit 0,603 33
st 5 Cao nAm men 0,302 51,6
Peptone 0,522 16,3
Két luan

Ba chung vi khuan A2, A9 va A14 ¢ kha nang khir mau
da duoc phan lap tir mau nudc thai dét nhudm, hiéu qua khir
mau ctia chung A9 cao nhat.

Hiéu qua khir mau thuéc nhuém Red FN2BL cua ching
A9 cao nhat khi st dung ngudn carbon 14 tinh bot, ngudn
nito la (NH,),SO,, NH,Cl va cao ndm men, nhiét ficf) 35°C
va pH thich hop trong khoang 6-7. Chung A9 ¢6 tiém nang
loai bo mau clia nude thai chira thude nhuém Red FN2BL
tir cac co s dét nhudm.
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Piéu kién nudi thich hop cho sinh truéng ciia vi khuan
problotlc Lactobacillus aczdophtlus VTCC 12257
0’ quy mo phong thi nghiém va thiét bi lén men 30 1

Pao Thi Lwong’, Ha Thi Hing, Dwong Vin Hop
Vién Vi sinh vdt va Cong nghé sinh hoc, Pai hoc Quéc gia Ha Ngi
Ngay nhan bai 7/1/2020; ngay chuyén phan bién 10/1/2020; ngay nhan phan bién 13/2/2020; ngay chip nhan dang 9/3/2020

Tém tit:

Dic tinh probiotic trong diéu kién in vitro cua ching vi khuin Lactobacillus acidophilus (L. acidophilus) VTCC
12257 phén lap tir tom 1én men di dwoce danh gia dwa vao cac dic diém sinh hoc va kha ning chng chiu trong mai
trlro'ng rudt mo phong. Trong nghién ciru nay, ching VTCC 12257 duwgc nghién ctru vé dong hoc sinh truéng cho san
xuét sinh khdi cao & quy mo phong thi nghiém va trong thiét bi 1én men 30 1. Nu01 0’ quy mo phong thi nghiém, sinh
kh01 cao nhét thu dwgec trén moi trudng SPY nhiét d¢ 37°C, pH 6,5, ty 1¢ glong cay 3%, nguén cacbon la glucose,
ngudn nito 12 hdn hop ciia pepton va cao nAm men, thoi gian nudi 32 gio, khdi lwong té bao dat 0,59 g/I. Nudi trong
thiét bi 1én men 30 1, sinh khoi dat cao nhit & téc dd khudy 50 v/ph, thoi gian 1én men 16-24 gio, dat 0,72 g/l duéi
diéu kién pH dwoc kiém soat va 0,64 g/l khi pH khéong kiém soat. Pay dwoc coi 13 bwéc khéi dau dé san xuit ¢ quy

mé cong nghiép cho vi khuin probiotic nay.

Tir khéa: L. acidophilus VTCC 12257, l¢i khuéin, quy md phong thi nghiém va 30 1 probiotic, sinh khéi.

Chi s6 phén loai: 2.8

Dit van de

Ngay nay, vai tro ctia cac san pham tu nhién trong viéc
thac ddy stc khoe va bao vé con ngudi chéng lai su gia
tang cua bénh tat ngay cang nhan duoc sy quan tdm cua
cong dong. Trong do, cac san phdm su dung vi sinh vat
sdng (probiotic) nhu cac duge phim dinh dudng ngay cang
gia tang trén thé gidi [1]. Probiotic 1a cac vi sinh vat song
ma khi dugc dung du lugng s€ mang lai 19i ich stc khoe
cho vat chu [2]. Cac vi sinh vat probiotic thuoc cac nhom
khéc nhau dugc st dung dudi dang cac ching don 1¢ hodc
két hop. Tuy nhién, vi khuan thudc nhom Lactobacillus v
Bifidobacteria 1a cac nhém dién hinh dugc st dung trong
nhiéu san phdm probiotic cho nguoi va dong vat. Hau hét
cac san pham probiotic thuong mai bao gom céc ching
Lactobacillus khac nhau nhu L. acidophilus, L. casei, L.
plantarum va Lactococcus lactis. Cac nghién ctru da chiing
minh hi¢u qua cua hoat tinh probiotic va lgi ich suc khde khi
sir dung Lactobacillus véi sb luong khoang 107-10° CFU/
ngay [3]. Piéu nay dya trén thyc té 1a mot sé lwong 16n vi
sinh vat s€ bi ngung hoat dong trong qua trinh di qua duong
tiéu hoa (GIT) co axit cao va bi anh hudng boi mubi mat.
Dé san pham probiotic hitu ich, can c6 mot s6 lwong 16n té
bao cho mdi liéu. Do vdy, cac nghién ctru vé dong hoc sinh
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truong va nudi cdy cac ching probiotic tao sinh khéi té bao
cao dang duoc cac nganh cong nghiép 1én men san xuét
probiotic va glong cay ngay cang quan tam [4].

Trong s6 cac loai Lactobacillus, cac ching thudc loai
L. acidophilus dugc st dung lam probiotic nhiéu nhat. L.
acidophilus 1a nhom vi khuan khong gy bénh va co mat
trong hé vi sinh vat duong rut, dugc su dung phé bién lam
gidng khoi dong 1én men sira voi cac hoat tinh c6 lgi nho
kha ning can bang vi sinh vat duong tiéu héa. Chung ciing
duoc sir dung trong cac thuc pham 1én men va lam probiotic
trong céac thudc va thuc pham bod sung [5]. Céac hop chat
protein nhu bacteriocin hodc tuong tu bacteriocin do L.
acidophilus san xuit phan 16n duoc biét dén va dugc tim
thiy c6 hoat tinh khang khuan manh déi véi cac vi khuan co
quan h¢ ho hang g?m va cac vi sinh vat gay hai khong mong
mubn. Chiing rat hitu ich trong cac linh vuc bao quéan thyuc
pham hoic tmg dung trong dugce pham, cham soc sirc khoe.
Mot s ching L. acidophilus c6 thé tao ra cac chat canh
tranh va ngin ngira vi khuan gay bénh tir viéc bam dinh vao
céc thy thé trén cac té bao biéu mo cua bé mit rudt [6].

Nghién ctru nay duoc thuc hién nham muc tiéu phat trién
mo hinh ban cong nghiép san xuat sinh khdi L. acidophilus
cho céac ng dung tri liéu sinh hoc va probiotic, st dung cac
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Abstract:

Probiotic properties in vitro of the L. acidophilus T12.2
(VTCC 12257), were isolated from fermented shrimp
were evaluated based on biological characteristics and
tolerance under simulated intestinal conditions. In this
study, the growth Kinetics of the VITCC 12257 strain
was studied for high biomass production in a lab and
30 litre bioreactor scale. In case of a lab, the highest
biomass was obtained under the culture conditions
as SPY medium, at 37°C, pH 6.5, inoculum size of 3%
in 32 h; the best sources of carbon and nitrogen were
found to be glucose and mixture of peptone and yeast
extract; cell dry weight reached 0.59 g/l. During 30 litre
bioreactor cultivation, the maximal cell mass obtained at
the agitation speed of 50 rpm, and 16-24 h of incubation,
was 0.72 g/l in pH-controlled culture and 0.64 g/lin the
uncontrolled pH. This is considered as the first step for
cell mass production of this probiotic bacterium in the
industrial scale.

Keywords: biomass, lab and 30 litre bioreactor scale, L.
acidophilus VTCC 12257, probiotic.

Classification number: 2.8
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moi trudng va thong s6 khac nhau ¢ ca hai didu kién: nudi
trong phong thi nghiém va thiét bi 1én men 30 1, 1am tién dé
cho san xuat & quy moé cong nghi¢p.

Doi tuong va phucng phap
Vi sinh vit

- Chung L. acidophilus VTCC 12257 dugc luu gitr tai
Bio tang Gidng chuan Viét Nam (VTCC), Vién Vi sinh vat
va Cong nghé sinh hoc, Pai hoc Quéc gia Ha Noi.

- Vi sinh vat kiém dinh: Salmonella enterica
VTCC-B-0480.

Moi truong

- Mbi truong MRSA (g/l): pepton-10,0; cao ndm men-
5,0; cao thit-10,0; glucoza-20,0; K, HPO,-2,0; CaCO,-5,0;
CH,COONa-5,0; triamoni citrat-2,0; MgSO,.7H,0-0,58;
MnSO,.4H,0-0,28; tween 80-1 ml; thach-15,0; nudc cat
vura du-1 [; pH 6,5+0,2.

- Moi truong NA (g/l): cao thit-3,0; pepton-5,0; NaCl-
5,0; pH 7,0+0,2.

- M6i truong dich thé (g/1): MTI (MRS): pepton-10,0;
cao nAm men-5,0; cao thit-10,0; glucoza-20,0; K, HPO,-2,0;
CaCO,-5,0; CH,COONa-5,0;  triamoni citrat-2,0;
MgSO,.7H,0-0,58; MnSO,.4H,0-0,28; tween 80-1 ml;
nude cat vira du-1 1; pH 6,5+£0,2. MT2: tryptone-30,4; cao
nam men-8,92; glucose-15,0; pH 6,8. MT3: glucose-13,4;
cao thit-7,2; sodium pyruvate-3,4; K HPO,-2; sodium
acetate-5; ammonium citrate-2; pH 6,5. MT4: glucose-20;
cao nidm men-6; KH,PO,-0,25; sodium acetate-5;
triammonium citrate-2; MgSO,.7H,0-0,05; pH 6,5. MT5:
cao nam men-3; peptone-5; cao malt-3; glucose-10; sodium
sulphite-2,92; basic fushsin-0,47; pH 6,9. MT6: peptone-6;
cao nam men-6; KH,PO,-1,5; ammonium citrate-1; tween
80-1; sodium acetate-1; citric acid-0,5; MgSO,.7H,0-0,4;
MnSO,-0,05; glucose-30; pH 6,8. MT7 (SPY): peptone-25;
glucose-25; cao nam men-25, pH 6,5. MT8: lactose-17,7;
cao nAm men-138,6; CaCl,-0,9; pH 6,5.

Phwong phap

Xac dinh khd nang sinh trwéng: xac dinh sinh khéi: vi
khuén duoc nudi tinh trong dng nghiém nit xody chira 20
ml dich 1én men trong phong thi nghiém hoc trong thiét bi
1én men 30 | chtta 20 1 méi truong. Mat do té bao duoc do &
0D, va 1 OD, twong duong v6i 0,3 g/1 [7].

Hoat tinh khéng khudn: st dung phuong phap khuéch
tan trén thach theo mo ta cua Jamaly va cs (2011) [8].

Phuong phdp xdc dinh ham lwong glucose: st dung
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thudc thir DNS theo phuong phap ciia Miller (1959) [9].

pH méi triong duge kiém tra trén thiét bi do pH theo
hudng din cua nha san xuat.

Nghién civu diéu kién nudi:

- Lya chon diéu kién nudi thich hop trong phong thi
nghiém: chung vi khuan dugc nudi tinh trong éng nghiém
nat xody (20 ml) trén 8 loai mdi truong (MT1-MTS). Thir
nghiém sinh truong & cac nhiét d6 khac nhau (20, 25, 30,
35, 40, 45 va 50°C); pH thay doi tir 3 d&én 9; ty 1é giéng
chy tir 0,2 dén 10%; cac ngudn cacbon thay thé 1a fructose,
galactose, glucose, lactose, maltose, mannitol, saccharose,
tinh bot; ngu@)n nito thay thé 1a cao malt, cao ndm men, cao
thit, casein, pepton, NaNO,, NaNO,, (NH,)),SO, va ur€. Thoi
gian nudi lién tuc tir 0 dén 48 gio da dugc thtr nghiém cho
kha nang tao sinh khdi, pH sau nuéi va ham lugng glucose.

- Lwa chon diéu kién nuéi thich hop trén thiét bi [én men
30 I: vi khuan duoc nudi trong thiét bi 1én men 30 1 chira 20
1 mdi truong, cdy 5% gidng; nhiét d6 nudi & 37°C; pH ban
dau dugc diéu chinh dén 6,5 sau khi khur tring. pH kiém
soat & cling mot gia tri trong qua trinh nudi duoc diéu chinh
bang 2,5M NaOH va 2,5M HCI. Trong qua trinh nudi st
dung chét chéng tao bot v trung. Khdi luong té bao duoc
xac dinh & cac toc do khudy 10, 30, 50, 100 va 150 v/ph.
Xac dinh pH sau nudi; ham luong glucose va khdi luong té
bao theo thoi gian nuoi 8, 16, 24, 32, 40 va 48 gio dudi diéu
kién pH dugc kiém soat va khong kiém soat.

Céc thi nghiém dugc tién hanh 3 1an, két qua la trung
binh cda 3 thtr nghiém doc 1ap.

Két qua va thio luan

Dic tinh probiotic trong diéu kién in vitro ctia chung vi
khuan VTCC 12257 (T12.2), phan lap tr tom 1én men &
dao Phu Quéc, da duogc danh gia dya vao cac dac diém sinh
hoc va kha nang chdng chiu trong diéu kién rudt mé phong.
Chiing vi khuan dugc dinh danh 1 L. acidophilus VTCC
12257 dya vao hinh thai va trinh twy ADNr 16S. Ching nay
mang day di dac tinh probiotic nhu: sinh truong & 37°C,
c6 kha nang sinh cac enzyme ngoai bao (B-galactosidase,
cellulase va protease), ¢ kha ning trc ché mot s6 vi khuan
gy bénh duong rudt va phd khang rong tir dich nudi, chiu
mudi mat (0,5%), ton tai trong diéu kién khic nghiét cua
da day va rudt, c6 kha nang bam dinh tdt vao cac té bao
biéu mod rudt va nhay cam voi mot s6 loai khéang sinh thong
dung thir nghiém. Cac két qua di ching minh L. acidophilus
VTCC 12257 1a mét chung probiotic ddy htra hen [10].
Trong nghién ctru nay, ching VITCC 12257 duoc nghién
clru cac didu kién nudi thich hop cho san xuét sinh khdi cao
& quy mo phong thi nghiém va thiét bi 1én men 30 1.
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Lwa chon diéu kién nuéi thich hgp trong phong thi
nghiém

Nudi chiung L. acidophilus VTCC 12257 trong ong
nghiém nat xody chia 20 ml mdéi truong cho cac thuc
nghlem lua chon moi truong, nhiét do, gia tri pH, ty 1¢
gidng, ngudn cacbon, ngudn nito va thdi gian nudi duogc
danh gia riéng biét.

8 moi truong nudi dya trén cac nghién ciu trude day
duoc thue hién véi vi khuan axit lactic, duoc dung dé nghién
ctru kha ning tao sinh khéi va kha nang khang Salmonella
enterica cua L. acidophilus VTCC 12257. Qua trinh tao
sinh khdi té bao phu thudc vao nhiéu didu kién, trong dé
thanh phan maéi truong c6 vai tro vo cing quan trong. Két
qua trong hinh 1 cho thdy, tit ca cac mdi truong duoc thir
nghiém déu c6 thé hd trg té bao sinh trudng va san sinh chat
khéng khuan, nhung & mirc d9 khac nhau. Trong thi nghiém
nay, moi truong MT1 (MRS) va MT7 (SPY) co thé tao ra
khdi lugng té bao khé cao nhit trong s6 nhimg moi truong
nuoi sau 24 gio (0,57-0,59 g/1).

Hoat tinh khdng khudn —&—Khéi luong kho
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Hinh 1. Lwa chon méi trwéng nudi thich hop.

Kha ning khang Salmonella enterica ciing thay ddi giira
cac moi trudong thir nghiém, két qua khang khudn cao nhét
trén 2 moi truong MRS va SPY va khong c6 su khac biét
dang ké giita 2 moi truong nay (27 va 28 mm). San xuét
bacteriocin phu thudc vao loai mdi trudong nuodi céy va bi
anh hudong boi thanh phan moi truong, MRS dudng nhu 1a
modi truong phu hgp hon so véi cac mdi truong dugce thir
nghiém khac, két qua twong ty di dugc quan st trong cac
nghién ctru trude day [11], vi nd ¢o loi cho sy phat trién cua
vi khuén va mat do té bao cao thuong c6 loi cho viéc san
xuit bacteriocin, nhung nhimg nam gan day, viéc st dung
mdt s6 thyc pham lam nguyén liéu tho s& kinh té hon [7].
Heenan va cs (2002) [12] da nudi vi khuan probiotic trong
mai trudng co ban cé chira peptone déu nanh, cao ndm men
va glucose monohydrate. Trong thi nghiém cua Elsayed



va cs (2014) [7], lya chon méi truong SPY ¢6 khdi lugng
té bao kho cao nhit (2,84 g/l) trong s6 nhimng méi truong
thtr nghiém sau 24 gid nuodi Lactobacillus delbrueckii sp.
bulgaricus WICC-B-02. Méi truong MT7 (SPY) dugc chon
cho cac budc nghién ctru tiép theo trong bao céo nay.
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Hinh 2. Lwa chon nhiét d6, pH nuéi va ty lé giong cay thich hop.

Nghién ctru vé anh hudng cua cac yéu té vat 1y (bao
gém nhi¢t d¢ va pH) dén viéc san xudt sinh khéi cua ching
VTCC 12257 duoc thyc hién trén moi truong MT7 dich
thé (hinh 2). O tat ca cac nhiét do dugc thir nghiém (20,
25, 30, 35, 40, 45 va 50°C), sinh khdi tang 1én khi tang
nhiét d6 dén 40°C, sinh khi cao nhat duoc quan sat thiy &
35-40°C dat 0,575-0,587 g/I. Tang qua 40°C, nhiét do nuoi
¢6 anh huong x4u dén sinh truong. Hau hét cac thanh vién
ctia vi khuan lactic 1a mesophilic, ting truong toi wu & nhiét
dd 35-40°C va tat ca cac hoat dong trao ddi chét, bao gém
san xudt bacteriocin ciing xay ra trong khoang nhiét do nay
[13]. Két qua ctia Kheirallah va cs (2014) [14] cong bd hoat
tinh khang khuén t6i da ciia cac chat chuyén hoa cia B.
bifidum tring v&i nhiét do t6i wu cho sy phat trién cia té bao
& 37°C. Favaro va cs (2012) [15] ciing c6 két qua tuong tur
khi nghién ctru trén Enterococcus faecium. Viéc giam hoat
tinh khang khuén do cac chét chuyén hoa duoc tao ra ¢ nhiét
d6 cao hon va thap hon c6 thé dugc coi 14 tang trudng cham,
dan dén 1am chdm qua trinh téng hop cac hop chat khang
khuén [16]. Nhiét d6 37°C duoc lya chon cho cac nghién
ctru tiép theo.

Do pH duoc biét 1a rat quan trong ddi voi sinh khdi ciing
nhu san phfnn bacteriocin cua vi khuén lactic, boi su téng
hop, hip phu ciia bacteriocin vao t& bao va sy phan huy
protein phu thudc vao pH [13]. Chung VTCC 12257 c¢6 kha
ning sinh trudng & cac pH nghién ciru tir 3-9; sinh khdi ting
tir pH 3-7 va giam tir pH 8-9; dat gia tri cao nhat & pH 6-7.
Pay la ching c6 kha nang chiu pH thap tét, sinh khdi dat
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gan 50% & pH3 so véi sinh khdi cao nhit ¢ pH 6-7 (hinh
2). pH duoc chon dé nudi vi khuan VTCC 12257 14 6,5. Két
qua trén tuong ty vdi bao cdo ctia Enan va Alamri (2006)
[17] nudi L. plantarum, sinh khdi va hop chat khang khuan
cao nhat (plantaricin Ugl), khi do pH ban dau duogc kiém
soat & muc 6,5. Cac nghién ctru khac cling bao cao hoat tinh
khéang khuén cao nhit dugc tao ra véi pH ban dau 6,5 boi
Enterococcus faecium trong Cheese Whey bo sung [15] va
Lactococcus lactis trong vang stta [18]. Mat khac, Ghaly
va cs (2003) [19] da bao cao réng, viée san xuét axit lactic
cta Lactobacillus helveticus duoc ting cudng rat nhiéu tir
Cheese Whey dugc bd sung cao ndm men va lactamine dudi
pH kiém soat 5,5.

Ty 1¢ gidng cdy 1a mot trong nhiing thong sb quan trong
trong nghién ciru diéu kién 1én men. Trong thi nghiém nay,
ty 1é giong 0,2-10% (v/v) duge kiém tra, sinh khdi thip nhat
khi cdy 0,2% gidng; sinh khoi tang dan khi cdy lugng gidng
tang dén 5% va c6 xu hudéng giam nhe khi ciy giéng trén
7% (hinh 2). Ty 1¢ giéng tot nhit ciia ching VTCC 12257 dé
tao sinh khéi 1a 3-5%. Kheirallah va cs (2014) [14] bao co
ty 18 gidng tot nhat nudi Bifidobacterium bifidum dé tao hop
chat khang khuan 1a 2%. Khi ty 1& giéng thap hon hoic cao
hon ty 1¢ nay, hoat tinh khang khuan giam. Ty 1¢ giéng thap,
té bao B. bifidum khong di dé tao cac hop chit khang khuan,
khi ting ty 1 gidng t6i wu lam cho céc té bao & trang thai
hoan thién va bat dau san xuét cac hop chit khang khuan dé
duy tri sy séng cua vi khuan. Viéc san xuét tdi da cac hop
chat khang khuan tuong ting voi sinh khéi té bao t6i da.

Trong luwyng kho 10X (g/1)
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Hinh 3. Lwa chon ngudn cacbon, nito thich hop.

Céc ngudn carbon khac nhau d4 dugc st dung cho sinh
truong cua chung VTCC 12257 (h1nh 3), glucose maltose
va fructose 12 ngudn carbon tét nhat trong s6 cac ngudn
duoc thtr nghiém, trong lugng té bao kho tdi da 14 0,58-0,59
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g/l. Mannitol va tinh bdt tan cho trong luong té bao kho thap
nhét (0,18-0,21 g/l). Trong bao céo cuia Dailin va cs (2015)
[20], sinh khdi té bao cta Lactobacillus kefiranofaciens dat
0,96 g/l khi nudi trén glucose, sau do la sucrose, lactose va
mannitol. Tuy nhién, d6i v6i L. acidophilus A12, glucose 1a
ngudn carbon cho mat do té bao thip hon lactose, glycerol,
mannitol, ethanol va fructose. O L. acidophilus ATCC 4962,
mannitol dugc xac dinh la nguén carbon tot nhat dé tang
truong t& bao va loai bo cholesterol [21]. Cac loai dudng
khac nhau dd dwoc st dung trong nhidu nghién ctru dé t6i
wu san xuat bacteriocin ¢ cac chung vi khuin khac nhau,
tuy nhién, glucose van dugc coi 1a ngudn carbon t6t nhat
kich thich san xuét bacteriocin, phén 16n cac thyc nghiém da
chimg minh ning suit bacteriocin cao lién quan dén sy hién
dién cua glucose trong moi truong sinh trudng chir khong
phai cac monosacarit khic. Glucose dugc coi 1a ngudn
carbon chinh cua hu hét cac vi sinh vat bi vi né duge déng
hoéa va chuyén hoa ning luong té bao nhanh. Tac dong tiéu
cuc cua tinh bot déi voi bacteriocin c6 thé do vi khuan da bi
h?ip phu 1én bé mit cua cac phan tur tinh bot, lam han ché sur
dung cua chung [13].

Hau hét cac méi trudng nudi duge sir dung cho vi khuin
lactic thuong duge bd sung ngudn nito, 1a ngudn c¢b anh
hudng 16n dén san xudt sinh khéi. Nudi chung VTCC 12257
trén moi truong MT7, thay 1an luot cic ngudn nito hitu co
1a cao malt, cao n4m men, cao thit, pepton, tryptone, uré; va
céc ngudn vo co: NaNO,, NaNO,, (NH,),SO,. Ngudn nito
anh huong nhi€u dén sinh truong cia chung VTCC 12257,
sinh khéi cao hon khi thay bang cac ngudn hitu co don tir
0,24-0,47 g/I. Cac ngudn nito vo co déu cho két qua thap
hon dang ké so véi nguén nito htu co, chi dat 0,03-0,20
g/l. NaNO, con giy tc ché sy sinh truong. Khdi lugng té
bao cho moi ngudn nito theo thi ty gidm dan nhu sau: cao
ndm men > peptone > tryptone > cao malt > cao thit > uré
> (NH 3)250 , > NaNO, > NaNO, (hinh 3). Tuy nhién, ngudn
nito hon hgp cia cao nam men va pepton (PC +) cho sinh
khéi cao nhét, dat 0,59 g/l. Do d6, hén hop cua cao ndm
men va pepton di duoc sir dung 1am ngudn nito cho cac thi
nghiém tiép theo. Cao nim men 1a ngudn nito dugc sir dung
pho bién nhét cung cap ham lugng phirc hop vitamin va tién
chat DNA bén canh nito hitu co cho vi khudn lactic. Lee va
¢s (2010) [21] thu dugc mét d6 té bao cao nhét khi cao nim
men dugc st dung lam nguén nito nuoi L. acidophilus A12,
dat gia tri 8,15 Log CFU/ml. Mat do té bao tuong dbi cho
mdi ngudn nito theo thir ty giam dan nhu sau: cao nAm men
> peptone > tryptone > cao malt > cao thit. Thi va cs (2003)
[22] d4 chimg minh ring, sy két hop cua peptone thit v&i
cac ngudn nito khac nhu cao ndm men gitip vi khuan phat
trién t6t.
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Hinh 4. Lwa chon thei gian nuéi thich hgp & quy mé phong thi
nghiém.

Nghién ctu dong hoc phat trién cia té bao, pH thay
d6i va lugng glucose tiéu thy trong qua trinh nudi cua L.
acidophilus VTCC 12257 dugc tién hanh trong thoi gian 48
gior lién tuc. Té bao phat trién voi pha lag ngin va dat khoi
luong té bao cao nhét (0,59 g/1) sau 24 gio nudi. Khoi luong
té bao cao duy tri dén 40 gi0 nuoi va giam nhe sau do, dat
0,45 g/l vao 48 gid nudi. Piéu nay cho thay, sinh truong dat
dén pha 6n dinh sau 32 gid c6 thé 1a két qua cua sy tich tu
cac san pham phu hodc gii han chit dinh dudng. Trong
qué trinh ting truong té bao, pH moi truong giam dan va
dat gia tri 3,92 sau 24 gi® nudi. Sau thoi gian d6, pH van
giir nguyén trong khoang 3,8 cho dén khi két thuc qué trinh
nudi. Toc do tiéu thu glucose nhanh hon trong 16 gio nudi
ban dau. Vao cudi thoi gian nudi, 10,48% luong glucose da
khong duogc st dung boi té bao budc vao pha 6n dinh va
han ché sir dung ngudn cacbon (hinh 4). Puong cong sinh
truong té bao cua L. acidophilus A12 duge xiy dyung trong
modi truong MRS boi Lee va ¢s (2010) [21]. Pha lag khoang
2 gio sau do6 1a pha logarit tir 2 dén 8 gio. Tang trudng té
bao duge duy tri thém 8 gio. S6 lugng tdi da ciia té bao duge
quan sat thay & 16 gid vi mat do té bao 1a 8,23 Log CFU/ml
[21]. Pong hoc cua sy ting trudng té bao va san xuat axit
lactic cta L. delbrueckii sp. bulgaricus WICC B-02 dugc
nudi trong moi truong t6i wu hoa chira 3 thanh phan chinh
glucose, cao nim men va peptone duoc béo céo [7]. Té bao
budc vao pha lag trong 2 gio nudi, sau té bao bat dau ting
theo c?ip s6 nhan, dat trong luong kho tdi dala 3,14 g/l, giai
doan 6n dinh sau 10 gio. D6 pH ciia moi trudng giam dan
va thap nhat 1a 5,28; sau do ting 1én 5,76 khi két thic qua
trinh nuéi. Pidu nay c6 thé duogce quy cho sy hinh thanh cac
ion amoni ty do tir phan Gng cua axit lactic va axit amin cta
L. delbrueckii sp. bulgaricus do giai thich sy gia tang d6 pH
cuia moi truong.
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Téc d6 khudy co vai trd 16n ddi véi sinh truong cta cac
vi sinh vét khi nuéi trong cac thiét bi 1én men, n6 vira c6 tac
dung dao tron méi trudng vira giup phén tan déu dinh dudng
tiép xtic voi bé mit, lam ting kha ning hap thu dinh dudng
ctia té bao. Chimg VTCC 12257 duge nudi trén thiét bi 30 1
chira 20 1 méi truong MT7, & 37°C, véi 3% gibng, thoi gian
24 gio. Sinh khdi tang khi ting téc d6 khudy tir 10-50 v/ph
va c¢6 xu thé giam nhe khi ting cao hon. Téc do khudy thich
hop cho sy sinh truong cia chung VTCC 12257 1a 50 v/ph
v6i sinh khi dat 0,62 /I (hinh 5).
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Hinh 5. Lwa chon ché dé khudy thich hop.
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Hinh 6. Lwa chon thoi gian nudi thich hop trén thiét bi 30 .

Anh hudng cia pH duge kiém soat va khong duoc kiém
soat trong qud trinh lén men theo mé cua ching VTCC
12257 trén thiét bi 1én men 30 1, & 37°C trong 48 gio véi pH
ban ddu 14 6,5. Hinh 6 biéu thi su thay d6i cua sinh khéi, tiéu
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thu glucose va thay doi pH trong diéu kién pH dugc kiém
soat va khong kiém soat, cac mau dugc liy trong mdi 8 gid.
Khéi luong té bao thu dugc tir ca hai qua trinh 1én men trén
thiét bi 30 1 déu cao hon so véi két qua thu dugc tir quy mo
phong thi nghiém. Sinh khéi té bao t6i da thu dugc lan lugt
120,72 va 0,64 g/l d6i v6i qua trinh 1én men duoc kiém soat
va khong kiém soat pH, tang khoang 16,7 va 6,3% so véi
khdi luong t6i da thu duoc trong quy mo phong thi nghlem
(0,6 g/l hinh 4). Biéu nay co thé dugc quy cho cac diéu kién
nudi tot hon tir thiét bi duoc khudy tron va phan ph01 cac
thanh phan méi trudng ciing nhu cac san pham chuyén hoa.
Ngoai ra, sy giam ciia sinh khoi té bao trong qua trinh 1én
men khong dugc kiém soat pH c6 thé duoc giai thich dya
trén thue té 14 viée san sinh lactic tao ra mot moi truong co
tinh axit cao, (rc ché su phat trién cua té bao.

O diéu kién nuéi pH kiém soat, khdi lugng té bao dat tdi
da sau 16-24 gid va duy tri dén 32 gio, sau d6 giam nhe. Toc
d6 tiéu thu glucose nhanh trong 16 gid nuéi. Vao cudi thoi
gian nuodi, lugng glucose con lai 1a 8,9%. Nudi & diéu kién
pH khong kiém soat (pH ban dau 1a 6,5), sinh truéng cia
chung VTCC 12257 ciing ting theo cAp sé nhan, sinh khéi
cling dat t6i da sau 16-24 gio. Tuy nhién, gia tri nay thap
hon so véi qua trinh nudi pH dugc kiém soat va cao hon khi
nudi trong didu kién phong thi nghiém. Mit khac, pH cua
mai truong giam dang ké, dat gia tri khoang 3,96 trong 16
gio dau tién do su hinh thanh axit. Téc do tiéu thu glucose
cua chung VTCC 12257 nhanh hon trong 16 gio nud6i ban
dau, luong glucose con lai 14 10,5% vao thoi gian cudi.

Trong nghién ctru cia Elsayed va cs (2014) [7], nudi
chung L. delbrueckii sp. bulgaricus trén thiét bi 1én men 16
1, chtta 8 | moi truong tdi uu & ché do pH duoc kiém soat va
khong kiém soat, kh6i lugng té bao tdi da 6,59 g/l dat dugc
sau 8 gio dudi diéu kién pH duoc kiém soat va 4,88 g/l sau
12 gio dudi didu kién pH khong kiém soat. Glucose giam rat
nhanh trong 6 gio nudi dudi diéu kién pH duoc kiém soat va
10 gior trong diédu kién pH khong kiém soat. Khdi lugng té
bao ti da ciing cao hon trong diéu kién pH dugc kiém soat
(7,5 g/l) so voi diéu kién pH khong duge kiém soat (5,38
g/1) khi nuéi L. salivarius trong thiét bj 1én men 16 1[23].

Két luan

« Chung L. acidophilus VTCC 12257 cho sinh khéi cao
nhét tren m01 truong MT7 (SPY), nhiét d6 37°C, pH 6,5, ty
1¢ gidng ciy 3%, nguon cacbon la glucose, ngudn nito 1a
hon hop cua pepton va cao ndm men; thoi gian nudi 24-32
gio trong quy mo phong thi nghiém.

« Khéi luong té bao tbi da cao hon trong diéu kién pH
duoc kiém soat so voi diéu kién pH khong duoc kiém soat
khi nudi VTCC 12257 trong thiét bi 1én men 30 1 & toc do
khudy 50 v/ph; thoi gian 1én men 16-24 gid.
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Céc tac gia xin cam on Du an FIRST - Tiéu hop phan
2a ciia Nhom hop tac “Tang cuong nang lyc lam chu cong
nghé 1én men san xuat enzyme, probiotic dap img nhu cau
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va Cong nghe sinh hoc, Pai hoc Qudc gia Ha Noi” di hd tro
kinh phi dé thyc hién cong trinh nay.
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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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1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

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

. Cdng nghé sinh hoc cdng nghiép

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

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

3.Khoa hoc y - duge

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

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

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

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc gido duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

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

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

. Triét hoc, dao dtic va tén gido

. Nghién ctiu vé khu vuc va quéc té

. Cac linh vuc khac cla khoa hoc xa
hoéi va nhan van
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Khdo sit sy phin hily toluene va chlorotoluene béi vi khuén
Comamonas testosterone KT5 cb dinh trong alginate.
Ha Danh Buc

Danh gia lwgng phat thii khi CH, trong canh tic lia nwéc tai tinh
Nam Dinh.

Luu Thé Anh, Hoang Thi Thu Duyén, Dinh Mai Vén, Ding Thi Thanh
Nga, Hoang Québc Nam

Thanh phin loai va phin bd ciia cac loai cua (Crustacea: Decapoda:
Brachyura) & rirng ngap man huyén Cu Lao Dung, Séc Trang.

L& Vin Tho, Ping Vin Son, Nguyén Thi Mai Huong, Phan Doin Ping,
Trn Ngoc Diém My

Anh huéng ciia nano bac dén kha niing nhén gibng in vitro cdy Triu
tién (4sarum glabrum Merr.).

Bui Thi Thanh Phuong, Nguyén Phuong Lan, B3 Thi Kim Trang, Trin
Bao Tram, Phan Xuin Binh Minh

Bai toan tbi wu két cAu dan phing sir dung phan tich truc tiép c6 xét
dén diéu kién rang budc vé tin s dao dong riéng.
Ha Manh Hung, Truong Viét Hung

Nghién ciru kha ning thu nwéc cia dng loc va bé tong réng ding
trong giéng khai thic nwéc ngdm bing mé hinh thi nghiém vit Iy.
Vii B4 Thao, Nguyén Thanh Céng, Nguyén Huy Vugng

So sanh qua trinh thu nhin cao chiét rong niu Sargassum bing céc
phuwong phap chiét khic nhau va dinh gia kha niing khang oxy héa
bing phwong phap DPPH.

Tran Thi Ngoc Mai

Phén 1ap mot s6 hop chit tir dich chiét ethyl acetat ciia l4 ciy Day lira
it gin (Rourea oligophlebia Merr.).
Dinh Ngoc Thirc, Lé Nguyén Thanh

Téng hop va khio sat tinh chit dién héa ciia vt liéu dién cwe duong
Na Fe, Mn, O, sitr dung cho pin Na-ion.

Nguyén Thi Kiéu Duyén, L& Pham Phuwong Nam, Chiu Hong Diém,
Huynh L& Thanh Nguyén, Nguyén Thi Thu Trang, Lé M§ Loan Phung,
TrAn Vin Min

Nghién ciru ché tao va ing dung vat liéu nano Fe,O, pha tap mangan
(Mn) dé xir Iy nuée 6 nhiém As(I1I).
Pao Pinh Thuin, Nguyén Vin Diing

Phén 1ap va tuyén chon chiing vi khuin cé kha ning khir mau nwéc
thai dét nhu¢m.
Nguyén Huy Thuin, Nguyén Vin Giang, L& Thi Van Anh

Pidu kién nudi thich hop cho sinh trwéng cia vi khuin probiotic L.
acidophilus VTCC 12257 & quy mé phong thi nghiém va thiét bi 1én
men 30 1.

Dao Thi Lvong, Ha Thi Hing, Duong Vin Hop
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Determination of degradation of toluene and chlorotoluenes by
Comamonas testosterone KTS immobilized in alginate.
Danh Duc Ha

Assessment of methane emission from paddy rice cultivation in Nam
Dinh province.

The Anh Luu, Thi Thu Duyen Hoang, Mai Van Dinh, Thi Thanh Nga
Dang, Quoc Nam Hoang

Species diversity and distribution of brachyuran crabs (Crustacea:
Decapoda: Brachyura) in the mangrove forest area in Cu Lao Dung
district, Soc Trang province.

Van Tho Le, Van Son Dang, Thi Mai Huong Nguyen, Doan Dang Phan,
Ngoc Diem My Tran

Effect of nanosilver on the in vitro propagation of Asarum glabrum
Merr.

Thi Thanh Phuong Bui, Phuong Lan Nguyen, Thi Kim Trang Do, Bao
Tram Tran, Xuan Binh Minh Phan

Optimisation of planar trusses using direct design considering
frequency constraints.
Manh Hung Ha, Viet Hung Truong

A study on water collecting capacity of filter tubes and porous
concrete applied in groundwater wells by using physical experiments.
Ba Thao Vu, Thanh Cong Nguyen, Huy Vuong Nguyen

Comparison of extraction process from brown seaweed Sargassum by
different methods and evaluation of antioxidant possibility by DPPH
method.

Thi Ngoc Mai Tran

Isolation of some compounds from ethyl acetate extract of leaves of
Rourea oligophlebia Merr.
Ngoc Thuc Dinh, Nguyen Thanh Le

Synthesis and electrochemical characterisation of anode material
Na Fe, . Mn, O, for Na-ion batteries.

Thi Kieu Duyen Nguyen, Pham Phuong Nam Le, Hong Diem Chau, Le
Thanh Nguyen Huynh, Thi Thu Trang Nguyen, My Loan Phung Le, Van

Man Tran

Research on the manufacture and application of nano Fe,O, materials
doped with manganese for treatment of water contaminated with
arsenic (IIT).

Dinh Thuan Dao, Van Dung Nguyen

Isolation and characterisation of decolorising bacterial strains isolated
from textile dyeing wastewater.
Thuan Nguyen Huy, Van Giang Nguyen, Thi Van Anh Le

Culture condition for the growth of L. acidophilus VT CC 12257 in lab
and 30 litre bioreactor scale.
Thi Luong Dao, Thi Hang Ha, Van Hop Duong
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