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TOM TAT

Hydro 13 ngudn ning lugng sach, co trién vong thay thé nhién liéu hoa thach trong tuong
lai. Trén tt& gisi xuat hién nhidu cong trinh nghién ciru tao hydro sinh hoc tir qua trinh 1én men
cac vi khuan ki khi. O nuéc ta, nghién €u vi khuan tao khi hydro sinh hoc méi duoc bét dau
nén ndi cd mjt vai coéng trinh congdvé kha ning to khi hydro éa cac ching vi khiin.
Chang vi khifin wa nhit Trau DAt phandp tr phan trAudi Viét Nam c6 ki nang sinh khi
hydro trongdiéu kién nudi dy ki khi. Qué trinhdo khi aia ching Trau DAt dén ra song song
v6i qué trinh sinh trong Wi luong khi hydro 4o thanh chim 42,95 % éng thé tich khi thu
dugc. Biéu kién nudi dy thich lyp cho qua trinhab khi hydrocia ching Trau DAt gdm céc
thong sd: ti 1¢ tiép gidng dau vao 10%, glucose 10 g/, cao nam men 3 g/l; FeS0,.7H,0 0,5 g/l;
pH 6,5 trongdiéu kién nhiét do 55°C. O diéu kién 1én men kkhi thich kyp theo né & quy md
binh thi nghdm, thé tich khi thudwoc tir ching Trau DAt dat 198 ml/600 nhdich 1én men. Kt
qua nghién &u budc dau ching to chung Trau DAt ¢6 #m ning aung ding cho qua trinh lén
men thu khi hydroitvi khuan phan 4p tai Viét Nam.

Tir khéa hydro sinh ke, 1én men kkhi, diéu kién nudi dy, Viét Nam.

1. MO PAU

Trong nhing ram ¢in day, nhu au ning lrong ting dang K do sr gia ting dan 8 va sr
phat trén khong ngng aia rén kinh €. Nang legng sr dung hién nay plin lén c6 ngwén gic tir
nguwn nguyén ku khong tai 40 nhr thanda, diu mo. Viéc st dung ngwn ning lugng tir
nguyén Igu hoa thach nay con thi ra khi CQ gay 6 nhim méi trong va gay hu ung nha
kinh. Hydroduoc xem nlw mot ngwn nhién IBu thay ti¢ boi hydro &o ra ngwn ning rong
l¢n, $in phim cwi cung chi la nrgec dodo than thén voi madi truong. Hydro co th dugc tao ra
béng nheu cach khac nhauag day hydro o ra ir vi sinh \at nhan dugc nhiéu sy quan tam vi
hydro c6 tlé tao ra nky nhicu loai vi khuan tir nhiéu ngubn oo chit khac nhau [1 - 5].
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Nhiéu cong trinh khoa fyc d& ch ra céac lai vi khuan c6 kh ning tao khi hydro bao ¢m
cac gbng vi khuin ky khi nghiém ngt nhue Clostridium Thermotogahay cac ding vi hiéu khi
nhu  Enterobactey Aeromonas Pseudomonas, Vibrio, Bacillus, Citrobacter,
Caldicellulosiruptor Ethanologenbacterium. [6, 7, 8, 9, 10, 11]. Cac ¢hg vi khuin nay to
hydro nhy phan tng 2H + 2e--> H, c6 xuc tac ta enzym hydrogenase.diichung vi khiin
khac nhau cé khning tao khi hydro trong cadiéu kién ti uvu khac nhau [6, 1213 Viét Nam
nhom nghién ¢u cia ching t6ida cong B két qua phan &p vadinh danh mt sb ching vi
khuan c6 kh niang to khi hydro [13, 14]. Trong bai bao nay, chingttih bay ét qui nghién
ctru cacdiéu kién nudi dy thich kyp chovi khuan tao khi hydro éa ching vi khuin va nhit
Trau DAt trongdiéu kién nuéi dy ki khi nhim dinh hréng cho qua trinh [&n men thu khi hydro
tir vi khuan ua nhit 1am ngwn ning hrgng moi, sach va n viing.

2. VAT LI EU VA PHUONG PHAP
2.1. Nguyén Iu, mdi trwong vadiéu kién nudi ciy

Vi khuan ki khi, va nhét Thermoanaerobacterium aciditolerafigau DAt thiéc bd sru
tap ching gidng aia Phong Vi sinh it dau mo, Vién Cong ngh sinh hyc. Sr dung hoa cht cao
men, cao tit, pepton (Merck), glucose (8i Nam), cac héa @h con hi nhu KH,PQ,, K,HPO,
KCI... (Trung Quc) cho qua trinh nudiay va Ién mervi khuan tao khi hydro.

M6i truong NMV (g/L haic ml/L) (pH 6,5) bao gm: glucose 10; cao men 3; cadtth;
pepton 1; NHCI 1; KH,PQ, 0,5; KHPQO, 0,5; KCI 0,1; NaCl 1; Caglo,1; MgSQ7H,0 0,3;
FeSQ.7H,0 0,1; L-cysteine-HCIL.ED 0,5; dung tth vi rong 1 ml; dung &h vitamin 1ml;
vitamin C (100 ml/l) 0.5 ml; resazurin (0,2 %) 1 .ndDung dch vi lwong (g/L) ¢m
MnSQ,.7H,0 1; ZnSQ.7H,0 5; HBO; 1; CaC}.2H,0 1; NiSQ 1,6; CuC}.2H,O 1,5;EDTA 1.
Dung dch vitamin (g/L) @m c6 cyanocobalamin tipoflavin 2,5; sodium citrate 2; pyridoxine
0,5; folic acid 1; 4-aminobenzoic acid 1.

Céac thi nghim nudi dy duoc tién hanhd nhiét d6 55°C trongdiéu kién ki khi. Thi nghém
nghién d¢u anh hréng aia cac $u & méi trrong dén kha nang sinh khi hydroia ching Trau
DAt dugc thrc hién trong binh thi ngéim dung tich 150 ml&i 150 ml dch nuéi trongid thanh
phan méi tnrong, diéu kién nudi dy dugc diéu chinh tuy theo muc dich thi nghém. Thi nghém
lén meninh sinh hydro quy mé binh thi nghi dugc tién hanh trong binh thi nghm dung tich
600 ml Wi 600 ml dch I1én men.

2.2. Phrong phap

X&c dinh khi nang sinh truéng cia ching vi khuin bing do mit d6 quang & bao (OD
660nm) trén may Secoman (Phap).

X&cdinh th tich khi hydro bng phrong phap thay thnudoc (water displacement method)

X&cdinh hamrong duong tiéu th bing phrong phap4o mau DNS (Miller, 1959) [15].

X&cdinh chit luong va hamiong khi hydro Bng may éc ki khi GC-TCD (Thermo Trace

GC-Thermo Electro-USA)d&i phuong phap tih EDC VI-003 GC.
3. KET QUA VA THAO LUAN

3.1.Péng thai sinh trwéng va thanh phan khi tao ra cia chang vi khuan Trau DAt
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Ching vi khiuin Trau DAt sau khi pharip duoc tién hanh theo déiong théi sinh trong,
qua trinh 40 khi, hamirong dudng tiéu thi théng qua theo ddi #hdd té bao, tié tich khi to ra
va lrong dudng con i trong qué trinh nudidy. Két qua ¢ hinh 1 cho thy, ching Trau DAt kit
dau sinh trong va to khi sau 4 @i nudi diy. Sau 24 gi, ching naydat sinh tuong arc dai véi
lwong khi ko thanh 1a 68 ml/150 mlidh nudicay. Véi lugng duong bandau la 10 g/l, sau khi
chang nay rxéc vao pha canimg da tiéu thi khoang 7,69 g/l glucose.tong glucose coral 1a
2,31 g/l,6n dinh cung i thé tich khi to ra sau pha caribg. Nhr vay, qué trinh sinh trong,
qué trinh 40 khi va hamuong duong tiéu thi c6 sr twong quan chit chg, khi ching vi khiin
nay hrdc vao pha canimg thi thé tich khi ko ra ding én dinh déng thyi luong glucosetuoc ar
dung ding giam di.

Cung i theo ddidong thai sinh trong va qué trinhab khi, thanh pin khi do cling vi
khuin Trau DAt ho ra ding duoc xacdinh king phan tich GC-TCD. & qua hinh 2 cho thy
khi H, do ching vi khiin nay to ra chém 42,95 %, conal 1a CO, va H,S, phat hin nay c6 8
twrong dong wi két qua ctia Romano va cong sr [10]. Theo cac tac ginay, cling vi khuin ki
khi wa nhét Thermoanaerobacterium thermosterqigin 4p tir phan trau €ng cé kk nang to
khi H, kém theo khi C@va H,S, 1 & H, va HS tao ra khac nhau khiasdung ngén chit khur
khac nhau. Sau khi xatinh dugc trong thanh pin khi do Trau DAt4o ra thi {rong khi hydro
tao thanh chm ti 1& Ion nhit, cAcdiéu kién nudi dy phu hyp cho qué trinhab khi aia ching
nay duoc tiép tuc nghién ¢u nhim din ting hrée i va hod qué trinted khi hydro éa ching
Trau DAt.
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Hinh 1.Dong thai sinh wong, rongduong tiéu tmva  Hinh 2. Thanh phn khi do cling Trau DAt 4o
lwong khi ho ra g@ia ching Trau DAL. ra (tir trai qua phi pho cao niat la pho H, tiép
theo la pb H,S, cwi cung la pld CO,).

3.2. Anh huéng ti 1& gibng dau vao dén kha niang sinh trwéng va o khi cia ching
Trau DAt

Vi ti I¢ tiép gibng 1, 3, 5, 10, 15, 20 %nh hrong aia cac t 1é khac nhau naguoc tién
hanh nghiénieu ¢ thé tich 150 ml trongtiéu kién ki khi & 55°C trén moi teong NMV. Két qua
trinh bayd hinh 8 cho thy véi cac 1 16 tiép gidbng khac nhau, th gian dé chang vi khuin sinh
truong dén pha can ing ding khac nhauo ti 1¢ tiép gidng 5 % va 10 %, thtich khi o ra gin
turong duong nhau caodn c so Wi lugng khi ho rad cac t 1¢ tiép gibng khac. Tuy nhiény ti
lé tiép gidng 5 %, thi gian ching phat trén dén pha can ing dai fon so i ti 1é tiép gidng
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10 % (Kt qua khdng trinh bay day). Vi vay, til¢ tlep giong 10 % phu bp hon ci cho qua trinh
sinh trong va to khi dia ching vi khiin nay. Két qua nay trong dong wi nghién ¢u cia
Alalaayah va éng sr, ching Clostridium saccharoperbutylacetonicukl-4 ding cho tf tich
khi H, cao niat véi ti 1¢ tiép gidng la 10 % [6].

3.3. Anh hwéng aia nguon cacbon dén kha ning sinh truéng va tao khi ciaa ching
Trau DAt

CAc cting vi khiéin tao khi hydroda duoc nghién éu c6 tié sr dung ngwn cacbon khda
dang cho qué trinhab khi aia chang [2, 5, 8, 12, 16h¢ lya chyn ngwn cacbon t nhit cho
qua trinh 40 khi H, cia ching Trau DA, ching t6i én hanh nudi &y chang nay trén ngin 9
ngwn cacbon khac nhau la saccharodedudng, glucose, mannose, galactose, trehalose,
glycerol, tinh 1Bt, cellulose (CMC), sado theo d&i qua trinh sinhuiéng, krong khi to ra va
thoi gian ching phat trén ¢én pha can ing. Két qua hinh 3 cho thy, ching Trau DAt c6 th tao
khi khi sinh trrdng trén ngén cacbon 1a glucose, mannose, galactose va sasehdrnay nhién,
v6i mdi loai nguon cacbon khac nhau,dhgian cho qué trinh sinhuténg 1a khac nhau vardng
khi tao ra ding khac nhau. igng khi cao nfit thu duoc khi ching nay sinh wrong trén glucose
va mannose. Trén hai ngju cacbon nay, aimg Trau DAt cho th tich khi trong duwong nhau.
Tuy nhién, trén ngin cacbon I& glucose thg Trau DAt ch cin 26 giy dé dat thé tich khi va
mat do té bao cao nit, trong khid6 trén ngdn mannose, amg nay an 30 gi dé dat thé tich
khi va mit do té bao arc dai. Vi ngudn cacbon 1a galactose pitgian dé chang dat thé tich khi
cao nfit ciing king thyi gian trén ngan glucose (26 @), nheng hrong khi ko ra hi thdp hon so
Véi trén hai ngdn cac bon la glucose va manosei Xgudn cacbon la saccharosevlyian dé
ching vi khiin Trau DAL sinh trong va ho khi kéo dai nfit, IEndén gin 40 gb. Tir cac Kt qua
trén cho thy véi ngudn cacbon latuong déi, thoi giandé chang vi khifin nay sinh tong va ho
khi ding dai fon duong don. Két qua thu dugc cing phi lyp voi két luan caa Romano vaang
s rang hau hét cac cliing vi khiin ki khiua nhit c6 thé sir dung glucose va mannosetkhi H,
[10]. Nhu vay, voi thoi gian nudi dy ngin nhit, ching Trau DAt 40 khi 6t nhit trén ngén
cacbon la glucose.

Sau khi clon dugc ngwn cacbon la glucoseéti hanh xaatinh ham rong glucosedi uu
cho qué trinhdo khi dia ching Trau DAt. Nuéi 8y ching Trau DAtod cac hamuong duong
khac nhau 1, 5, 10, 20, 40 gdivi 1¢ tiép gidng 10 %, th tich khiduoc theo d&idén khi ching
dat pha can Bng. Két qua hinh 4 clira ching Trau DAt &0 khi 6t nhit trong mai tarong chia
ham Lrong glucose 10 g/l. Nhvay, véi ti 18 tiép gidng 1a 10 % ching vi khifin Trau DAt ho khi
t6t nhit trén ngwn cacbon glucoseév ham krong 10 g/l. lrgng glucose amg Trau DAt &
dung trong duong wi lugng duong glucose do ang Clostridum Sacharoperbutylacetonicum
N1-4 tiéu th [6].
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Hinh 3 Anh hrong ngwn cacbontén kha ning Hinh 4 Anh hrong aia hamirgng glucosetén
sinh tirdng, ko khi dia ching Trau DAL. kha niang sinh torong, to khi cia ching Trau
DAL.

3.4.Anh hwéng aia nguon nite dén kha ning sinh trweéng va tao khi cia ching Trau DAt

Dé nghién ¢u anh hréng aia ngwn nito dén qué trinh o khi H,, ching Trau DAtduoc
nuoi trén cac ngin nito khac nhau nin pepton, cao th cao men, NE50O,, NH;NOs, NH,CI,
uré \oi nguf)n cachon la glucose valg tiép gidng 10 %, th tich khiduoc theo didén khi
chang hréc vao pha canﬁmg aia qua trinh sinh tong. Két qua hinh 5 cho thy, ching Trau
DAt tao khi 6t nhit trén ngwn nito 1a cao men, &p dén 1a trén ngdn cao tfit, tuy nhién chng
Trau DAt khong 40 khi trén ngén nito 1a pepton va cac ndn nito vd a khac. Theo nidu
nghién du, ching vi khiin tao khi H, c6 khi niang sr dung cao Am men lam ngén nito, ngoai
ra, cac ching vi khuin ding c6 t¢ sir dung nito v o va pepton cho qua trinh sinlrdng va to
khi [17], nhing ching Trau DAt thi khéng cé khnang sr dung riéng & ngudn nito vé a cho
qua trinh 40 khi hydro, ngén nito va thich éa ching nay la cao men.
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Sau khi clon dugc ngn nito 14 cao men, hamrbng ©i wu cia ngwn nito nay dugc xac
dinh. Tién hanh nudi cing Trau DAtd cac hamuong cao men khac nhau 1, 3, 5, 10, 15 g/l
trén ngwn cacbon 1a glucoseékqua hinh 6 cho thy ching nay sinh rong $t nhit trong moi
tuong chra 3 g/l cao men. CAc ehg vi khiin tao khi H, khac nhau cé thsir dung ngn nito
phu hop voi ham krgng khac nhau [6, 17]. @hg Trau DAt sinh éng va o khi phi lop trén
nguon nito cao m men i ham krong 1a 3 g/l.

3.5.Anh hwéng ham hreng sit dén kha ning sinh truéng va tao khi cia chiing Trau DAt

Sit ¢6 vai tro nlr chit mangdién tir va lién quandén qué trinh oxi héa pyruvat thanh
acetyl-CoA, CQ va H, [8]. Bé nghién &u anh hrong aia sit ¢én qué trinh o khi, ching vi
khudn Trau DAtduoc nudi trénméi treong c¢6 ham lrong FeSQ.7H,O khac nhau 0, 1, 5, 10,
100, 500, 1000 mg/l&i ngudn cacbon glucose, nduo nito cao men, itlé giong bandau 10 %,
thé tich khidugc theo ddidén khi ching dat pha can fing. Két qua hinh 7 cho thy, véi ham
lwong FeSQ.7H,0 nh hon 5 mg/l, tt tich khi &o ra thHip. O ham lrong 10, 100 va 1000 mg/l
FeSQ7H20 tte tich khi to ra la trong duong nhau. Th tich khi do ching Trau DAt 40 ra
nhiéu nhit khi nudi dy trong méi teong chira 500 mg/l FeSEQ7H,O, Tuy nhién thi gian cho
chang vi khifin vao pha canamg ding dai,dén 28 giv so i thoi gian dr6i 26 giv @ ham trong
nhé hon 10 mg/l FeS@Q7H20. Hamrong sit ma ching vi khuin nay $ dung dé tao khi H cao
hon nhiéu so \6i cac ching vi khifin 8 dugc nghién éu [6].
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Hinh 7. Anh hréng aia ham irong FeSQ 7 H,0 Hinh 8 Anh hrong aia ti ¢ tiép gibng dén kha
dén kha ning sinh terong, &o khi aia ching nang sinh teéng, to khi aia ching Trau DAL.
Trau DAL.

3.6.Anh hwéng aia pH dén kha niing sinh truéng va tao khi hydro cia chiing Trau DAt

pH la not yeu t quan tong anh hrong dén qua trinh 1én meno khi H, vi anh hrong dén
condudng traoddi chét ciing nhr haat dong aia enzyme hydrogenasenh hréng aia pHdugc
nghién ¢u ¢ cac gia tr pH khac nhau 3, 5, 6.5, 7.5, 9.8Ttich khi, gia tr pH cwi trong qua
trinh nudi dy duoc theo déi. Kt qua hinh 9 cho tﬁly, trong khang pH 5 — 6,5, aing Trau DAt
sinh trong va ko khi 6t vaé 6,5 ching Trau DAt #o khi cao nht, lrgng duong tiéu thi ciing
lén hon ¢ so Wi cac pH khac, &n 10 g/l. Sau qua trinh sinhrtmg pH @ia méi tuong giam
xudng 2 va 2.5ton vi pH trong tng con 3 va 4 khi qué trinh sinlrdéing va o khi két thic.O
pH 7,5 va 9, chng vi khuin khéng sinh rong, khéng 4o khi, khéng tiéu th duong va pH moi
truong sau qué trinh nudky gan nhr khéng thayddi. O pH 3, ching ko khi yéu, ch tiéu th
hét 5 g/l glucose, pH méi wong khéng gim so i pH bandiu. Nhr vay pH phu lop cho &
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sinh tréng aia ching Trau DAt 12 6,5, & qua nay ding trong tir nhieu két qua da dugc cong
bé [9, 10].
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Hinh 9 Anh hrong aia pHdén kha ning sinh Hinh 10.Anh hréng aia rong d6 NaCldén kha
truéng, ko khi aia ching Trau DA. nang sinh teéng, tio khi aia ching Trau DA.

3.7.Anh hwéng ndéng dd NaCl dén kha ning sinh trweéng va tao khi hydro caa ching
Trau DAt

Nghién au anh hrong aia rong do NaCl dén kha nang sinh trong va ho khi dia ching
Trau DAtduoc tién hanho cac mngdo NaCl khac nhau, 0, 0.5, 1, 2, 3, 5 % thé tich 150 ml
dich nuéi dy ¢ didu kién 55°C v6i cac yu t6 da ©i vu ¢ trén. Két qua trén hinh 10 cho #y,
nong do NaCl cang cao thi éhtich khi to ra va mt d6 cia € bao cang gim. Nong d6 NaCl
0 % la phu bp nhit cho qua trinhab khi wi thé tich khi o ra cao nfit gin 80 ml /150 ml ith
nudi cly. Két qua nay khac i két qaa do Romano vaong sr nghién u [10].

3.8. Lén men a0 khi hydro cia ching Trau DAt trong diéu kién méi trwong phu hop quy
mo binh thi nghiém

Sau khi xaatinh dugc cacdiéu kién méi tnrong phu lup, tién hanh 1én men cimg Trau
DAt quy md binh thi ngiéim (hinh 11). T8 tich khi, hamutong duong tiéu thi va it do té bao
dugc theo ddidén khi ching phat trén vao pha canamg (hinh 12). $ng tré tich khi hydro thu
duoc khi 1én mery diéu kién phu lop dat 198 ml/600 ml éch 1én men, ric du tk tich nay clra
cao so ¢ mot sd ching o khi hydro trén t gioi cong B [12, 9, 17] nrng day la Iét qua
buéc dau vé kha ning tao khi hydro éa ching vi khiin phan p tai Viét Nam. Dodo, an tiép
tuc nghién éu nang cao khning to khi dia ching vi khiin naydé Ién men quy médin hon
nhim tng ding o ngwn ning krong sich & nudc ta.
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Hinh 11.Binh Ién men sinh hydraia ching Hinh 12 Kha nang sinh teéng va to khi hydro
Trau DAt trongdiéu kién phu tp. cua Trau DAt trongtiéu kién phu lop.

4. KET LUAN

Két qua nghién ¢u anh hrong cac yu t6 méi trrong cho thy chang vi khuin TraubAt
tao khi hydro phu &p & cacdiéu kién sauti ¢ tiép gidngdau vao 10 % trén moiwdng 1én men
c6 thanh phn (g/l) glucose 10, cao ndm men 3; FeSO4.7H,0 0,5; pH 6,5/&n men th tich 600
ml cho tté tich khi hydro 14 85,04 ml, ¢hin 42,95 %éng thé tich khi thuduoc.

Léi cdém on. Cong trinhduoc thec hién dudi su tai tro cua dé tai nghién ¢u dip Vién Khoa ke va Cong
nghe Viét Nam (VAST 05.02/11-12) do @i § Nguyén Thi Thu Huyén - Vién Cong ngh Sinh hyc 1am
chi nhiém va i sy cong tac @a Vién Nghién ¢u va phat tén ung ding cac lop chit thién nhién
(Truong Pai hoc Bach khoa Ha ).

TAI LI EU THAM KH AO

1. Balat H., Kirtay E. - Hydrogen from biomass-presentnario and furure prospects,
International Journal of Hydrogen Ener@fy(2010) 7416-7426.

2. Chen C. C,, Chuang S. Y., Lin Y. C., Lay H. C. -efinophilic dark fermentation of
untreated rice straw using mixed cultures for hgeroproduction, International Journal
of Hydrogen Energ$7(20) (2012) 15540-15546.

3. Kanso S., Dasri K., Tinhthon S. and WatanapokasinRY -Diversity of cultivable
hydrogen-producing bacteria isolated from agricaltsoils, waste water sludge and cow
dung, 4th Asian Bio-Hydrogen Symposildé (14) (2011) 8735-8742.

4. Lin Y. C,, Lay H. C., Sen B., Chu Y. C., Kumar Ghen C. C. Chang S. J. -
Fermentative hydrogen production from wastewatehs: review and prognosis,
International Journal of Hydrogen Ener@jy(2012) 15632-15642.

80



N/c kha nang tao khi hydro sinh hoc trong diéu kién ki khi cia vi khudn wa nhiét Trau DAt

10.

11.

12.

13.

14.

15.

16.

17.

Liu M. C.,, Chu Y. C., Lee Y. W,, Li C. Y., Wu Y. SChou P. Y. - Biohydrogen
production evaluation from rice straw hydrolysate doncentrated acid pre-treament in
both batch and continuous systems, Internationairnd of Hydrogen Energy38
(2013).15823-15829.

Alalayah M. W., Kalil S. M., Kadhum H. A., Jahim M. and Alauj M. N. - Effect of
environment parameters on hydrogen production usin@lostridium

Saccharoperbutylacetonicuil1-4 (ATCC 13564), American Jjournal of Environrten
Science$ (1) (2009) 80-86.

Kublanov 1. V., Prokofeva I. M., Kostrikina A. NKolganova V. T., Tourova P. T.,
Wiegel J., and Osmolovskaya B. AThermoanaerobacterium aciditolerasg. nov., a
moderate thermoacidophile from a Kamchatka hotngprilnternational Journal of
Systematic and Evolutionary Microbiology (2007) 260-264.

Phowan P., Reungsang A. and Danvirutai P. - Bia«tyein production from cassava pulp
hydrolysate using co-culture dflostridium butyricumand Enterobacter aerogenes,
Biotechnology9 (3) (2010) 348-354.

Ren Q. N., Wang Y. D., Yang P. C., Wang L., Li F. -YSelection and isolation of
hydrogen-producing fermentative bacteria with higheld and rate and its
bioaugmentation process, International Journal ydrbigen Energyd5 (7) (2010) 2877-
2882.

Romano I., Dipasquale L., Orlando P., Lama L., ljppds., Pascual J. and Gambaccorta
A.-Thermoanaerobacterium thermostercep. nov., a new anaerobic thermophilic
hydrogen-producing bacterium from buffalo-dung,rExtophilesi4 (2) (2010) 233-240.

Sigurbjornsdottir A. M., Orlygsson J. - Combineddhggen and ethanol production from
sugars and lignocellulosic biomass DyermoanaerobacteriurAK54, isolated from hot
spring, Applied Energ®7 (2012) 785-791.

Amorim C. L. E, Sader T. L. and Silva L. E. - Effexf Substrate Concentration on Dark
Fermentation Hydrogen Production Using an Anaeréiiidized Bed Reactor, Applied
Biochemical Biotechnology DOI 10.1007 (2011) 95HI119.

Nguyén Thi Thu Huyén, Nguyén Thi Yén, Virong Th Nga,bing Th Yén, Nguyén Thi
Trang, Lai Thuy Hién - Tuyen chon vadinh danh mt s6 chang vi khiin ¢é kh nang sinh
hydro phandp tir phén gia stat Viét Nam, Tap chi Sinh bc 35 (3SE) (2013) 79-87.
Nguyen Thi Thu Huyen, Nguyen Thi Yen, Vuong Thi N@o Thu Phuong, Lai Thuy
Hien - Study on biohydrogen production capacityfesfnentative bacteria isolated from
industrial and agricultural wastes" @AST-AIST workshop (2012) 137-138.

Miller G. L. - Use of dinitrosalicylic acid reagefir determination of reducing sugar,
Analytical. Chemistry81 (3) (1959) 426-428

Jame R., Vilimova V., Lakatos B., and Verecka LThe hydrogen production by
anaerobic bacteria grown on glucose and glycerota AChimica Slovacd (2) (2011)
145-157.

Saratale D. G.,, Chen D. S., Lo C.Y., Saratale G.aRd Chang S.J.-Outlook of
biohydrogen production from lignocellulosic feed¥taising dark fermentation-a review.
Journal of Scientific & Industrial Resear6ii (2008) 962-979.

81



Nguyén Thj Yén, Lai Thay Hién, Nguyén Thj Thu Huyén

ABSTRACT

STUDY ON HYDROGEN PRODUCTION CAPABILITY OF BACTERIA STRAIN
Thermoanaerobacterium aciditolerafsau DAt ISOLATED FROM VIETNAM IN
ANAEROBIC CONDITION
Nguyen Thi Yen, Lai Thuy Hierl, Nguyen Thi Thu Huyen®"

YInstitute of Biotechnology, VAST, 18 Hoang Quot $tieet, Cau Giay district, Hanoi
Faculty of Pharmacy, Nguyen Tat Thanh universi®@/8Nguyen Tat Thanh, dist. 4, HCMC

"Email: huyen308@gmail.com

Hydrogen is paid of attention not only in the woblat also in Vietnam because of its great
potential as a clean energy. In this paper, badtstiainThermoanaerobacterium aciditolerans
Trau DAt isolated in Vietham has the ability to guce hydrogen in anaerobic condition at
55 °C. Study on effects of inoculum ratio, carbon sesrcnitrogen sources, ferrous
concentration, pH and salt concentration on thevtiraand hydrogen production of Trau DAt
strain indicated that the suitable condition fa& growth and hydrogen production including
10 % started culture on medium contens (g/l) glaco&0, yeast extract - 3, FeSTH,0 - 5,
pH 6.5. In suitable condition, Trau DAt strain puods 198 ml gas/600 ml of fermentation
solution in anaerobic fermentation at flask scatdume 600 ml). A GC-TCD analysis showed
that hydrogen occupied 42.95 % of total gas in aiae fermentation. The obtained results
indicated the remarkable potentiality of the TradtBtrain in application to larger fermentation
scale for biohydrogen production by native bacteridietnam.

Keywords bio-hydrogen production, anaerobic fermentationlture parameters, hydrogen
producing bacteria, Vietnam.
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