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TOM TAT

Nang lugng hydro dai dién cho mot ngudn nang lugng sach va bén vitng trong tuong lai.
Qud trinh san xuat hydro bang con dudng 1én men t6i nho vi khudn mang lai hy vong méi cho
nganh cong nghiép ning lugng cua thé gidi. Trong nghién ctru nay, mot sé ching vi khuan cé
kha nang tao khi hydro sinh hoc dd dugc phan 18p tir phén gia sic tai Viét Nam. Trong d6, chung
vi khuan Gram 4 am Tr2 dugc tuyén chon do chung nay c¢6 kha nang tao khi hydro cao nhét trong
diéu kién nudi cay vi hiéu khi. Céc yéu t6 méi truong khac nhau (tudi cua gioéng, ti 1& gidng,
ngudn cacbon, nito, sat, NaCl, nhiét ¢ va pH) da anh huong dén qud trinh sinh truong va tao
khi cua chung Tr2. Diéu kién thich hop cho sinh trudng va tao khi cta ching Tr2 gdm céc thong
s6 sau: 10 % gidng dau vao dang & giai doan gilta pha log, 10 g/l glucose, 3 g/l cao men, 100
mg/l FeSO,.7H,O, pH 6.5 va nudi cay ¢ 30 °C. Két qua budc dau cua nghién ctru nay ching to
tiém ning tng dung chung Tr2 cho qud trinh 1én men thu khi hydro tir vi khudn phan 1ap tai Viét
Nam la kha thi.

Tw khoa: san xuat hydro sinh hoc, vi khuan 1€n men, 1én men t6i, dicu kién vi hiéu khi, Viét
Nam

1. MO PAU

Nguén ning luong chinh hién nay ma con nguoi sir dung trong sinh hoat va san xuat 12
ngudn ning luong ho4 thach: than d4, dau mo, khi dét Qud trinh ddt chdy ning lwong hod thach
thai ra mot lugng 1on khi CO, vao bau khi quyén. Ngay tir nam 1896, Svante Arrhenius da
chtng minh rang lwong CO, trong khi quyén ting 1én gap ddi thi nhiét do trai dat tang 1én 5 — 6
°C. Tlr 1990 - 2001, nhiét d6 ting 1én 1,4 - 5,8 °C, diéu nay kéo theo céc hién tugng thoi tiét
khic nghiét: han hén, 1 lut, bang tan, nudc bién dang...[ 1]. Nén kinh té ngay cang phat trién thi
nhu ciu sir dung ning luong ngay cang ting, ning luong dung trong sinh hoat, nang luong ding
chiéu séng, ning lugng dung trong giao thong van tai, nang luong san xuét. Theo dy bao cta Co
quan Ning luong Thé gioi (IEA), trong vong 24 nam tir 2001 - 2025 murc ti€u thu ndng luong
hoa thach trén toan thé gioi tang 1én 54 %, nhu cau tiéu thu cha yéu la cdc qudc gia dang phat
trién: Trung Quoc Han Quoc An D9, ... trong d6 c6 Viét Nam.
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Dung trude yéu cau thyc tién, doi hoi cdc nha khoa hoc can tim ra mot ngudn ning luong
mdi c6 kha nang tdi tao, than thién v6i moi truong va ddp img nhu cau ning lugng cua thé gidi.
Nang lugng hydro la mot Gmg cu vién sang gid ddp ung yéu cau nay. Day 1a ngudn nang luong
sach, qua trinh d6t chdy hydro khong thai ra khi CO, hodc CO, do d6 khong gay 0 nhiém mai
truong, khong gy hi€u Gmg nha kinh va dam bao ddp ung nhu cau ning lugng cua thé gidi. C6
nhiéu phuong phdp san xuat hydro, trong d6 phuong phdp sinh hoc san xuat hydro boi cic vi
khuén di dudng 1én men tbi (dark fermentation) hira hen mot huéng di méi cho nganh cong
nghi¢p nang lyong thé giéi. Boi vi qué trinh 1én men t6i ¢6 cac uu dlem noi bat nhu khong can
4nh sang, toc do sinh truong cia vi khuan nhanh, nang suét cao va on dinh, ki thuat van hanh va
kiém sodt quy trinh don gian, yéu cau ning luong thap, gid thanh van hanh thap, giam thiéu ti
da 6 nhiém moi truong, kha ning Ung dyung san xudt cong nghiép cao [2, 3, 4, 5]. Hon nira,
ngudn nguyén lidu t4i tao biomass (ngudn phé thai nong nghiép, cong nghiép ché bién...) c6 thé
sir dung 1am co chét cho qué trinh 1€n men sinh khi hydro. Chinh vi vay, trong dé tai nay, ching
toi tap trung phan 1ap va tuyén chon ciing nhu nghién ctru cdc yéu td anh huong dén qué trinh
1én men sinh khi hydro ctia vi khuan Tr2 phén 1ap duoc tir phan gia stic nham mg dung chung vi
khuén nay trong 1én men ti san xut hydro sinh hoc.

2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu, mdi trwdmg nudi cdy va diéu kién nudi ciy

Céc mau phan gia stc 1y tir Dong Anh va Chuong My - Ha Noi dwoc ding dé phén lap vi
khuén c6 kha ning sinh khi hydro.

Méi truong nudi cdy phan 1ap va bao quan gidng vi khuan c6 kha ning sinh khi hydro 1a
mdi truong NMV (pH 6,5) véi thanh phan: glucose 10 g/l; cao men 3 g/l, cao thit 1 g/l, pepton 1
g/l, NH,Cl 1 g/, KH,PO, 0,5 g/1, K,HPO, 0,5 g/, KCl 0,1 g/1 NaCl 1 g/l, CaCl, 0,1 g/l,
MgS0,7H,0 0,3 g/1, FeSO,.7 H,0 0,1 g/1, L-cystein HCL.LH,O 0,5 g/, dung dich vi lugng 1 ml/l,
dung dich vitamin 1ml/l, vitamin C (100 ml/l) 0,5 ml/l, resazurin (0,2 %) 1 ml/l. Dung dich vi
luong g6m MnSO,.7H,0O 1 g/l, ZnSO,.7H,0 5 g/, H;BO; 1 g/l, CaCl,.2H,0 1 g/l, NiSO, 1,6
g/l, CuCL.2H,0 1,5 g/l, EDTA 1 g/l. Dung dich vitamin gdm cé cyanocobalamin 1 g/,
riboflavin 2.5 g/1, sodium citrate 2 g/l, pyridoxine 0,5 g/1, folic acid 1 g/1, 4-aminobenzoic acid 1
g/l. B6i voi méi trudng ran ding dé phan 1ap vi khuan sinh hydro, 15 g/l thach dugc b sung
vao.

Céc thi nghiém déu dugc nudi cay trong diéu kién vi hiéu khi & 30 °C. Trong céc thi
nghiém nghién ctru anh huong cua cdc yéu t6 moi truong dén kha néng sinh khi hydro cua chung
lya chon, thanh phan moi truong va diéu kién nudi cdy dugce diéu chinh véi timg yéu té anh
hudng.

2.2.Phwong phap

- Phén 1ap vi khuan c6 kha ning sinh khi hydro theo phuong phép nudi cay vi hiéu khi trén
mdi truong thach dia [6].

- X4c dinh Gram bang phuong phdp nhuém Gram (Phuong phap Hucker cai tién) [6].
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- Quan sdt hinh théi t& bao vi khuan bang kinh hién vi dién tir quét (SEM-Scanning
Electron Microscope S4800).

- Xéc dinh mat d6 té bao bang phuong phip do d6 duc té bao trén mdy quang phd
(Secoman) & budc séng 660 nm.

- Xéc dinh thé tich khi hydro tao thanh theo phuong phdp thay thé nudc (water
displacement method).

- Phan tich chét lwong khi hydro tao thanh bing mdy sic ki khi GC-TCD (Thermo Trace
GC-Thermo Electro-USA) v6i phuong phép thtt EDC VI-003 GC.

3. KET QUA VA THAO LUAN
3.1. Phan lap vi khuén c6 kha niing tao khi hydro

Céc mau phan triu, phan bd dugc biét dén nhu 12 ngudn nguyén liéu chira vi khuan c6 kha
nang tao khi hydro sinh hoc [7]. Do d6, chiing t6i tién hanh phan 14p vi khuan c6 kha ning sinh
khi hydro tir cic mau phan gia stic lay tur vung Bong Anh va Chuong My (Ha Noi). Trong 56 8
don chung thu dugc, chung vi khuan Gram 4m Tr2 ¢6 khuan lac mau tring duc, hai vong tron
dong tam, mép lan det va c6 kha ning sinh khi tot nhat (bang 1, hinh 1). Két qua phan tich khi
cho thiy, lugng khi hydro do ching nay sinh ra chiém 72,6 % thé tich khi (két qua chua cong
bd). Do do, chung Tr2 dugc lua chon.

Bang 1. Kha nang sinh khi hydro ciia cdc chung vi khuan phan 14p dwoc tir cic mau phan gia siic.

STT | Chingvi | Thé tich khi ml/100ml dich OD diu vao OD cuc dai
khuan nuoi cay (660 nm) (660 nm)
1 Trl 22 0,098 2,52
2 Tr2 80 0,102 2,74
3 Tr3 12 0,10 1,93
4 Bol 12 0,103 1,83
5 Bo2 12 0,102 1,82
6 Ngl 12 0,098 1,81
7 Bel 40 0,099 2,54
8 Be2 50 0,10 2,65
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(a) (b)

Hinh 1. Hinh théi khuin lac (a) va té bao (b) cta chung Tr2.
3.2. Pyng thai sinh trwéng va tao khi cia ching Tr2

Qua trinh tao khi 1a mdt trong cac qua trinh trao ddi chét cua vi khuan c6 kha nang sinh
hydro. Dé c6 thé ung dung san xudt hydro & qui md cong nghiép thi hiéu qua tong thé cua qud
trinh dugc dit 1én hang dau. Do d6, dong thdi sinh trudng va kha ning tao khi theo thoi gian cua
ching Tr 2 duogc nghién ctru trudc tién dé xem xét mbi lién hé giita 2 qud trinh nay dé tir 6 dinh
huéng nghién ciru sao hiéu qua thu khi dat cao nhét. Két qua dugc néu & hinh 2.

:
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Hinh 2. Kha nang sinh trudng va tao khi cta chung Tr2.

Két qua cho thdy qua trinh sinh trudng va tao khi di lién voi nhau, c6 nghia 1a khi té bao
sinh truéng thi ciing san sinh ra khi. Diéu nay hoan toan phit hop véi cdc nghién ciru trude diy
cho ring qué trinh sinh hydro di kém véi qua trinh sinh trudng cta vi khuan sinh hydro [8, 9].
Chung Tr2 dat cyc dai sau 24 gio nudi cdy véi luong khi dat 110 ml khi/100 ml dich nudi cdy.
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3.3. Nghién ctru anh hwéng ciia cic diéu kién méi truwong t6i kha ning sinh trudng va tao
khi cia ching Tr2

3.3.1. Anh hurdng ciia tuéi giong

Trong qua trinh nudi cay vi khuan, tudi ciia gibng dau vao c6 vai trd rat quan trong. Chiing
toi tién hanh nghién cliru voi gidng dau vao & cdc giai doan hoat héa khdc nhau: 2 gio, 8 gio, 16
gio, 20 gio, 24 gio. Két qua hinh 3 cho thdy khi b6 sung gidng dau vao O cdc giai doan khdc
nhau thi thoi gian dé vi khuan dat pha log cling khédc nhau. Véi chung gidng dang & pha lag (2
gi0) thi phai sau 28 gio nudi cdy moi dat pha log va lugng khi sinh ra dat 80 ml. Néu gidng dau
vao dang & pha can bang (24 gio) thi sau 24 gio nu6i cay chung dat pha log lugng khi tao thanh
la 111,5 ml. Khi b6 sung luong giéng dau vao dang & dau pha log (8 gio), gitra pha log (16 gio)
va cubi pha log (20 gio) thi luong khi tao thanh chénh 1éch nhau khong déng ké va thoi gian vao
pha log cling ngan hon so voi su dung glong dau vao dang ¢ pha can bang, lugng khi tao thanh
cao nhat (114 ml khi/ 100 ml dich nudi cdy) khi bd sung giéng dang & giita pha log (16 gio). Do
d6, chiing toi Iyra chon tudi ctia gidng dang & giira pha log cho cic thi nghiém tiép theo.
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3.3.2. Anh hudng ciia i 1é giong dau vao

Dé danh gid anh hudng cua ti 1¢ gidng dau vao téi kha ning sinh truéng va tao khi cia
chang Tr2, chiing t6i tién hanh nghién ctru véi cdc ti 18 gidng dau vao khéc nhau: 1 %, 3 %, 5 %,
10 %, 15 % va 20 % (thé tich gidng/thé tich dich nudi cdy). Thé tich khi tao thanh va mat do té
bao theo thoi gian ctia chung Tr2 dugc thé hién ¢ hinh 4. Két qua cho thay ti 1¢ gidng dau vao c6
anh huong dén kha nang sinh truong va tao khi ctia ching Tr2. Theo nghién citu ctia Ferchichi
va cs (2005), chung Clostridium saccharoperbutylacetonicum ATCC 27021 tao khi hydro t6t
nhét khi bo sung 1 % the tich glong/the tich dich nuéi ciy [8]. Tuy nhién, d6i véi chung Tr2, khi
b sung 1 % thé tich glong dau vao thi lugng khi hydro thu dugc chua dat muce tot nhat. Chung
nay sinh khi hydro cao nhat khi luong gidng dau vao 1a 10 %. Véi ti 16 gibng dau vao nay, ching
Tr2 ciing van sinh truéng tt (kha ning sinh trudng trong duong véi trudng hop ti 18 gidng dau
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vao 12 15 % va gan bang vdi truong hop ti 18 gidng dau vao 1a 20 %). Do d6, ti 1¢ gidng dau vao
10 % 1a thich hop cho kha nang tao khi hydro cling nhu sinh truong cua chung Tr2 va 10 %
gidng duogc la chon cho céc thi nghiém tiép theo.

3.3.3. Anh huong ciia nguon cacbon

Ngudn cacbon c6 vai trd rit quan trong trong qud trinh sinh trudng cta vi sinh vat néi
chung va vi khuan sinh khi hydro néi riéng. Do d6, chiing t6i tién hanh nghién ctru anh hudng
cua céc nguén cacbon khac nhau (glucose, galactose, lactose, saccharose, tinh bot, CMC va ri
duong) dén kha ning sinh truong va tao khi hydro cua chung Tr2. Mot sd nghién ctru trén thé
gidi cho thdy glucose 1am ngudn cacbon ua thich cho qua trinh sinh khi hydro [9, 10] trong khi
d6 ciing c6 tic gia lai phét hién ra ring glycerol lam ngudn cacbon chinh cho qué trinh sinh
truong va tao khi H, cua vi khuan [11]. Két qua cua nghién ctru nay (hinh 5) cho thdy chiing Tr2
déu c6 kha nang sinh truong dugc trén ca 7 nguon cacbon nghién ctru voi luong khi hydro tao ra
dao dong tir 12,45 + 98,2 ml/100 ml dich nudi cay. Véi nguon glucose, kha nang sinh trudng va
tao khi hydro ctia chiing Tr2 1a tot nhat (OD 660 nm = 2,63; thé tich khf hydro dat 98,2 ml/100 ml
dich nudi c?iy). Do d6 ching t6i lya chon glucose lam nguén cacbon cho cédc thi nghiém tiép theo.

3.3.4. Anh hrdng ciia nong dé glucose

Sau khi chon dugc ngudn glucose, chiing t6i tién hanh thi nghiém chon ndng do glucose tdi
uu cho qua trinh sinh truong va tao khi hydro. Ham lugng glucose b6 sung dau vao khdc nhau
(g/h:1,2,5,10, 40. D4 thi hinh 6 cho thay chung Tr2 déu sinh truong va tao khi hydro t6t trong
tat ca cic truong hop 6 lugng dudng dau vao khac nhau. Khi b6 sung ham lugng glucose 1g/1
thi vi khuan sir dung nhanh, lugng khi hydro tao thanh thap (57 ml/100 ml dich nu6i cay). Khi
lugng glucose qua cao (40 g/1) thi Tugng khi hydro tao thanh cting thp (62,2 ml/ 100ml dich nudi
cdy). Khi bb sung 10 g/I glucose thi lugng khi hydro tao thanh cling nhu mét do té bao déu dat
cyc dai (thé tich khi hydro dat 88,6 ml/100 ml dich nuéi cay va OD 660 nm = 2,63). Nhu vay,
ndng do glucose qué cao hay qud thap déu khong hiéu qua cho qud trinh sinh khi hydro va nong
d6 glucose thich hop cho qué trinh sinh truéng va tao khi hydro ciia chung Tr2 1 10 g/1. Két qua
nay ciing phit hop voi két qua nghién ctru cia nhém Alalayah, lugng hydro tao thanh cao nhat
khi b6 sung 10 g/l glucose [ 9].

120 35 100 925

w
wn

10215

=
100 S F3
. 2
g &0 g £ e
< iy _E' <@
s g 3 L2 T mmmOD dhuvao
E o S =mmOD dauvao g 3 .
g g ==ODcyo dai ) LS & mmmOD cyc dai
Z H tée d6 tao khi ~ T Tée dd tao khi
£ a0 & ihetienkni < g B
b a = F1Z —=Thétichkhi
2 ° & g
20 w 05 8
£ =]
o4 ]
Glucose Glucase Glucose Glucose Glucose
g/l 2g/l Sg/l 10g/1 40g/
Hinh 5. Anh hudéng ctia ngudn cacbon dén kha nang Hinh 6. Anh hudng nong dd glucose dén qua trinh
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3.3.5. Anh huong ciia nguon nito

Ngudn nito ¢6 vai trd quan trong ddi v6i qud trinh phét trién ciia vi khuan tao khi, ngudn
nito bao gdm nito v6 co va nito hitu co. Ching t6i lya chon cdc ngudn nito vo co (NH,CI,
NH;NO;, (NH4)ZSO4) va nguén nito hltu co (cao men, cao thit, pepton) cho nghién ciru anh
huong cua ngudn nito dén kha nang sinh truéng va tao khi hydro cua chung Tr2. Két qua hinh 7
cho thay chung Tr2 c6 thé sinh truéng va tao khi hydro trén ca nguon nito vo co va hitu co. Tuy
nhién, chung nay sinh truong va tao khi hydro t6t hon trén ngudn nito hitu co. Trong d6, cao
men la ngudn nito t6i wu cho sinh truong va tao khi hydro cua chung nay voi luong khi hydro
dat duoc 1a 88,6 ml/100 ml dich nudi cay va sinh khéi té bao cuc dai (OD 660 nm = 2,49). Két
qué cta Ferchichi va cs (2005) ciing cho thdy ngudn cao men 12 ngudn co chét thich hop cho té
bao vi khudn Clostridium saccharoperbutylacetoricum ATCC 27021 sinh truéng va tao khi
hydro trong diéu kién ki khi nghiém ngit [8]. Piéu d6 cho thdy mic du diéu kién nudi ciy khac
nhau, ching giéng khéc nhau nhung qué trinh sinh khi hydro cia cdc chung nay lai chiu tic
dong cua céc yéu té mdi truong twong ty nhau.

3.3.6. Anh hudng ciia nong dg cao men

Ngudn cao men 1a mdt trong nhitng ngudn co chét chinh cho vi khuén sinh truéng. Chiing
t6i bd sung ham luong cao men véi cdc ndng d6 khac nhau: 1, 3, 5 va 10 ol dé nghién ctru kha
nang sinh truong va tao khi cua chung Tr2. Két qua trong hinh 8 cho thay ching Tr2 déu sinh
truong va tao khi tot & tt ca cac ndng do cao men. Lugng cao men b sung it (1 %) lugng khi
hydro tao thanh it (67 ml/100 ml dich nudi céy) sinh khéi vi khuan ciing khong cao (OD 660 nm
cuc dai = 1,57). Néu bb sung ham lugng cao men qué nhiéu (10 g/1) thi chinh nguon cao men lai
1a nhan t5 rc ché qua trinh phét trién ciia vi khuan, lugng khi hydro tao thanh thip (65,1 ml/100
ml dich nuéi cay). Ham lugng cao men phit hgp nhét 13 3 g/I (luong khi hydro tao thanh cao nhat
dat 88,6 ml/ 100 ml dich nudi cdy, OD 660 nm cuc dai = 2,57). Nghién ciru ctia Ferchichi va cs
(2005) cho thdy bo sung 0,1 % cao men vao dich nudi cdy Ia thich hgp cho Clostridium
saccharoperbutylacetoricum ATCC 27021 sinh truong va tao khi [8]. Nhu vay, c6 thé thay cao
men 1a ngudn nito va thich cho qua trinh tao khi hydro, tuy nhi€n ham lugng cao men t6i wu cho
qud trinh tao khi ciia cdc ching khac nhau lai khac nhau. So véi cong bd ctia Ferchichi va cs
(2005) thi chung Tr2 doi hoi lugng cao men nhiéu hon cho qué trinh tao khi va ching nay tao
khi tt nhat trong méi truong chtra 3 g/l cao men.
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Hinh 7. Anh huong ctiia nguon nito dén kha nang Hinh 8. Anh huong ctia nong d§ cao men dén su

sinh truong va tao khi hydro cua chung Tr2. sinh truong va tao khi H, ctiia chung Tr2.
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3.3.7. Anh hrong ciia ham lwong FeSO,.7H,0

Fe’* ¢6 anh hudng dén kha ning tao khi ciia vi khuén trong qua trinh 1én men thong qua
anh hudéng dén hoat dong ciia enzym hydrogenase_enzyme chia khéa trong qud trinh san sinh
hydro [8, 9], vi vy chiing tdi tién hanh nghién ciru anh huéng cia FeSO,.7H,0 dén qué trinh
sinh trudng va tao khi cia chung Tr2 véi céc néng dd6 (mg/l) khac nhau: 0, 1, 10, 50, 100, 500,
1000. Két qua thé hién ¢ hinh 9 cho thdy chung Tr2 c6 thé sinh truéng trong méi truong
chira ham luong Fe’* khic nhau véi luong khi H, tao thanh dao dong trong khoang
30,6 + 83,7 ml H,/100 ml dich nudi ciy. Véi nong do FeSO,.7H,0 1a 100 mg/1 thi lugng hydro
tao thanh dat muc cao nhat 83,7 ml/100 ml dich nudi céy va lugng sinh khéi dat cuc dai ( OD
660 nm = 2,956) sau 24 gid nudi cdy. Nhu vdy, ndng d6 FeSO,.7H,0 100 mg/1 1a thich hgp cho
qué trinh tao khi hydro cua vi khuén va duoc lya chon cho cic thi nghiém tiép theo caa vi
khuan. Nghién ctu cia Aalayal va cs cho thdy, v6i chang Clostridium
saccharoperbutylacetonicum NI-4 ham luong Fe thich hop la 25 mg/l [9]. Nhu vy, mac du
qua trinh tgo khi phu thudc vao ham luong sat nhung mdi chung khdc nhau lai doi hoi ham
luong sat toi wu khdc nhau cho qud trinh tao khi va lwong sit t6i wu cho qué trinh tao khi cua
ching Tr2 1a 100 ml/l FeSO,.7H,0.

3.3.8. Anh huong ciia ham lwong NaCl

Tién hanh nghién ctu qué trinh phat trién va tao khi ctia chung Tr2 trong moi truong c6
ndng d6 mubi NaCl khic nhau (g/: 1,05, 1, 3, 5 (hinh 10) cho thdy chung Tr2 c¢6 thé sinh
truéng trong mdi truong véi cdc ndong dd mudi khac nhau. Tuy nhién, khi nong d6 NaCl cang
cao thi kha ning tao khi ctia chung Tr2 cang giam. Ham lwong mudi NaCl trong méi trudng la:
2 g/l,3 g/, 5 g/l, thi lwong khi tao thanh chi khoang 15,8 + 19,6 ml / 100 ml dich nubi cay. Véi
luong mudi bd sung vao médi trudng 1a: 0, 0,5, 1 @/l thi lugng khi hydro tao thanh cao hon
(48,8 + 84,3 ml khi H,/ 100 ml dich nudi cay). Mdi truong khong chira NaCl 1a mdi trudng thich
hop nhat cho sinh trudng va tao khi ctia ching Tr2.
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Hinh 9. Anh huéng ciia ndng d6 FeSO,.7H,0 dén  Hinh 10. Anh huéng cua ndng d6 mubi NaCl dén kha
kha nang sinh trudng va tao khi hydro nang sinh trudng va tao khi hydro cia ching Tr2.
cua chung Tr2.
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3.3.9. Anh huong ciia nhiét dg

Maéi ching vi khuan ua thich mét dai nhiét do thich hop. Két qua nghién ciru kha ning sinh
truong va tao khi ciia ching Tr2 ¢ nhiét d6 30 °C, 37 °C va 55 °C (hinh 11) cho thdy, véi nhiét
d6 30 °C chung Tr2 sinh trudng tao khi tot (thé tich khi hydro dat 93,9 ml/100 ml dich nudi cay
va OD 660 nm = 2,67) nhung khi ¢ nhiét d6 55 °C (nhiét d6 téi wu cho céc ching vi khuan wa
nhi¢t) thi ching va am nay khong sinh truéng dugc. Theo O-Thong va cs (2011), nhiét d§ c6
anh huong 16n dén sy sinh truong cia vi khuin, mot s vi khudn wa nhiét:
Thermoanaerobacterium aotearoense, Thermoanaerobacterium lactoethylicum dugc phan 13p tir
sudi nude néng lai ¢6 kha nang sinh truong va tao khi hydro & khoang nhiét do 55 - 70 °C [10].
Tuy nhién, ching Tr2 12 chung vi khuin wa 4m, Gram 4m véi dai nhiét d6 thich hop cho sinh
truong 1 30 — 37 °C. Vi viy, ching nay khong thé sinh trudng va tao khi duoc khi nuéi cay &
nhiét d6 55 °C.

3.3.10. Anh huéng cia pH

pH clia moi truong 12 mot yéu t quan trong trong qué trinh sinh trudng cia vi khuan, dic
biét 12 vi khuan sinh khi hydro. Mdi loai vi khuén chi c¢6 thé sinh trudng trong mot dai pH nhét
dinh, néu pH thay ddi thi qu4 trinh sinh truéng cta vi khuan ciing thay dbi [12, 13]. Trén co so
d6 chiing t6i tién hanh thi nghiém nudi cdy ching Tr2 trén cdc loai mdi trudng ¢ pH khac nhau:
3,5,6,5,7.,5,9,0. Két qua trong hinh 12 cho thay pH c6 anh hudng 16n téi qua trinh sinh trudng
va tao khi cta chung Tr2. Trong méi trudng c6 pH qud axit (pH 3), ching nay khong thé sinh
truong dwoc. Ching Tr2 chi c6 thé sinh truong trong dai pH tir 5 + 9 véi lugng khi hydro tao
thanh tir 64,6 + 100 ml/100 ml dich nuéi cy. Trong d6, pH 6,5 1a pH tbi uu cho qua trinh sinh
truong va tao khi ciia chiing nay véi lugng khi hydro dat dugc 1a 100 m1/100 ml dich nudi cay.
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Hinh 11. Anh huong cua nhi¢t d6 dén kha nang sinh Hinh 12. Anh hudng cua pH dén kha nang sinh
trudng va tao khi cua chung Tr2. trudng va tao khi H, ctia chung Tr2.

Theo Li va cs (2010), pH c6 anh hudng dén hiéu suét tao hydro, pH con anh huéng dén
hoat dong ciia Fe®* trong enzyme hydrogenase. Ngoai ra pH con anh hudng dén qud trinh
chuyén héa co chat va tao ra céc san phém phu CO,, CHy. Theo nhém téc gid nay pH thich hop
cho Clostridium butylicum va Clostridium acetobutylicum sinh trudng va tao khi 1a pH 6 [13].
Trong khi d6, chiing Tr sinh trudng va tao khi tot nhét khi pH dau vao ctia moi truong nudi cay
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1a pH 6,5. Khi chung nay budc vao pha log cia qud trinh sinh trudng thi pH moi truong giam
dan va tao khi nhiéu nhét ¢ pH 6 (két qua khong trinh bay & day). Vi vdy, c¢6 thé néi pH 6 1a pH
t6i wu cho qua trinh tao khi ciia chung Tr2 va pH dau vao 6,5 c6 tic dung gitip cho ching Tr2
sinh truong t6t hon dé chudn bi cho qua trinh tao khi dién ra manh m& & pha log ciia qué trinh
sinh truéng.

4. KET LUAN

T mau phén gia stic & khu vuc Pong Anh, Chuong M - Ha Noi da chon dugc chung vi
khuan Tr2 Gram am, hinh que c6 kha ning tao khi hydro cao va on dinh.

D3 nghién ctru anh huéng cua cic yéu td moi truong dén qua trinh sinh trudng va tao khi
ctia ching Tr2 va dua ra diéu kién méi trudng thich hop cho ching nay sinh truéng va tao khi
hydro cao nhu sau: tudi cua gidng dang & giai doan giita ciia pha log, ti 1& tiép giéng 10 %,
glucose (10 g/1), cao men (3 g/1), FeSO,.7H,0 (100 mg/1), pH 6,5, nhiét d6 30 °C.

Loi cam on. Cong trinh dugc thuc hién dudi su tai tro cua dé tai nghién ctru cép Vién Khoa hoc va Cong
nghé¢ Viét Nam (VAST 05.02/11-12) do Tién si Nguyén Thi Thu Huyén, Truéng Phong Vi sinh vat Dau
md, Vién Cong nghé Sinh hoc lam chd nhiém véi sy cong tac cua Vién V¢ sinh dich té Trung vong; Vién
Nghién ctru va phét trién ung dung cic hop chét thién nhién (Truong Dai hoc Bach khoa Ha Noi).
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ABSTRACT

EFFECT OF ENVIRONMENTAL PARAMETERS ON HYDROGEN PRODUCTION
OF STRAIN Tr2 ISOLATED IN VIETNAM UNDER MICROAEROBIC CONDITION

Dang Thi Yen, Vuong Thi Nga, Lai Thuy Hien, Nguyen Thi Thu Huyen"
Institute of Biotechnology, VAST, 18 Hoang Quoc Viet street, Cau Giay district, Hanoi

“Email: nithuyen@ibt.ac.vn or huyen308@ gmail.com

Hydrogen energy represents a source of clean and sustainable energy future. Process of
hydrogen production by fermentative bacteria brings a new hope to the world's energy industry.
In present study, some bacterial strains having potentiality of hydrogen production were isolated
from cattle dungs in Vietnam. Amongst, Gram-negative bacterial strain Tr2 was selected since
its capacity of hydrogen production was the highest. Various environmental factors (pre-culture
age, inoculum ratio, carbon source, nitrogen source, iron, sodium chloride, temperature and pH)
did affect the growth and hydrogen production of strain Tr2. Optimal conditions for its growth
and hydrogen production consisted of age of pre-culture (in the middle of logarit phase),
inoculum ratio (10 % v/v), glucose (10 g/l), yeast extract (3 g/l), FeSO,.7H,O (100 mg/1), pH 6,5
at 30 °C. Obtained results showed the high potentiality of strain Tr2 in application to dark
fermentation for biohydrogen production by native bacteria in Vietnam.

Keywords: bio-hydrogen production, fermentative bacteria, dark fermentation, microaerobic
condition, Vietnam.

597



