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Linh vue ky thuit dwoc dé cap

Séng ché thude linh vuc vi sinh vat tmg dung trong xit Iy va bdo v€ mdi trudng, cu
thé 1a sang ché duoc dé cap dén ching vi khuan khir sulfat (KSF) Desulfovibrio oryzae
M10 thuén khiét v& mat sinh hoc ¢6 kha nang st dung thach cao nhu ngudn sulfat duy
nhét (hay chit nhan dién to), hitu ich dé su dung trong phan huy véat liéu nhua

compozit chira thach cao noi riéng va chét thai rin chira thach cao néi chung.
Tinh trang k§ thuit ciia sang ché

Thach cao, hay con goi 1a gypsum, 1a phu pham cong nghiép chinh dugc thai ra
trong qua trinh san xudt phén lan. Trong qué trinh nay, axit phosphoric (H;PO,) va
thach cao (CaSO,) dugc tao ra tir viéc lam dm da phosphat (Ca3;(PQOy),) béng axit
sulfuric (H,SO4) (Phuong trinh 1) (Nguyén Vii Giang, 2005; Varjo et al., 2003):

Cas(PO,);F + SH,SO4 + 10H,0 = 3H;PO, + 5CaSO42H,O + HF (1)

Thach cao c¢6 dang bot, mau ghi, c¢é tinh axit (pH 2-3). Thanh phin chu yéu ctia
thach cao 1a CaS0,.2H,0, mdt sb cac oxit kim loai va lugng nho kim loai ndng do do
tiém an tac dong xau t6i moi trudng va con ngudi (Oliveira et al., 2012a; Pérez-Lopez
et al., 2011; Silva et al., 2010).

Nha may san xudt DAP Pinh Vii, Hai Phong hoat dong theo phuong phép nay,
lugng thach cao phé thai c6 chra CaS0,4.2H,0 khoang 75-80% khoi luong, con lai la
11,0, H,804, Si0,, Py0s, SiO,, ALO; va céc cht khdc chiém khoang 20-25% khoi
lugng dugce xéc dinh béng phuong phdp phan tich phé ASS tai Vién Hoéa hoc, Vién
Han 14m KH&CN Viét Nam (bang 1). Thanh phan hoa hoc cla thach cao phé thai tir
nha may DAP Dinh Vi dugc xac dinh béng phuong phap ICP tai trudng DPai hoc Khoa
hoc tu nhién — PHQG Ha Noi, két qua trinh bay trong bang 2 (Nguyén Quang Minh,
2013).

Béang 1. Thanh phan ho4 hoc ciia thach cao phé thai tir nha may DAP Dinh Vii-

Hai Phong
Hop chat vé&i oxy Ham lugng
(% khéi luong)
SO~ 45 -50
Ca0 35-40
CO, ~ 0,81




ALO; 0,5-1
Fe,0; 1,2-1,5
MgO 0,98 — 1,1
Si0, 815
MnO 0,4-0,5
P,0s 0,151

Chat den 2-5

Béang 2. Thanh phén cac kim loai ctia thach cao phé thai tir nha may DAP Pinh Vii-
Hai Phong (Nguyén Quang Minh, 2013).

Nguyén to Ham lugng (ppm)
Ca 245410,256
Al 490,382
Si ‘ 917,183
P 672,523
Ni 174,336
Mn 315,750
Fe 4106,025
Mg 619,738

Tir két qua trén cho thdy, qua trinh san xudt phéan 1an thai ra mot lwong chét thai vo

co lon ¢é chira nhiéu tap chat bén nhiét, c6 tinh axit, ¢ thé gdy 6 nhiém to1 moi truong

nude va khong khi xung quanh. Theo udc tinh ¢t 1 tdn phén lan duoc san xuat s€ thai -

ra khoang 5 tin thach cao. Trén thé giéi hang nim c6 t6i 220-280 triéu tAn thach cao
duoc thai ra; trong d6 14% dugc st dung lam nguyén liéu tho cho nganh x4y dung hay
cong nghiép san xudt hoa chit, con lai 28% dugc thai truc tiép vao ngudn nudc mit
(bién, ao, hd...), 58% duoc dd ra bai rac hay chon 14p gy 6 nhiém ngudn nude ngam,
anh huong nghiém trong t6i moi truong va ste khode ctia con ngudi (Komnitsas et al.,
1999; Tayibi et al., 2009; Oliveira et al., 2012b).

O nuée ta, c6 3 nha may phat sinh ngudn cht thai thach cao 16n 1a nha may DAP -
Dinh Vi tai Hai Phong, nha may DAP - Lao Cai va nha may phén bén Puc Giang tai
thanh phd Lao Cai. Luong ton dong thach cao cho dén nay chuwa dwgc st dung trong
bit ky linh vuc nao con khoang 5,6 tridu tin. Dy bao luong chét thai nay s& ting 1én

khoang 3,8 triéu tAn mdi nam.

Trong céc bién phép xir Iy duge dé cap & trén, bién phép b thai truc tiép thach cao

vao nudc mit hodc do ra bai rac hay chon lap hién dang dugc st dung rng rdi & cac
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qudc gia san xuét phan 1an néi chung va & Viét Nam néi riéng do dé tién hanh va chi
phi thp. Tuy nhién, bién phap nay de doa nghiém trong t6i chit lugng nuéc va dat dai
(Kennedy va Everett, 2001). Trong nhiing nim gan ddy, lvgng thach cao thai ra ngay
cang ting da thuc ddy nghién ctru cic cong nghé méi dé xir Iy chit thai chira thach cao.
Dé giam thiéu cac tdc dong xAu cua chat thai thach cao dén mdi trudng, ngoai vide
ting cuong st dung thach cao 1am nguyén liéu thd ché tao vét lidu cho nganh xay
dung hay cong nghiép san xuét héa chét , cac nha khoa hoc da tién hanh nghién ctru
tdn dung thach cao lam phu gia cho xi mang, sdn xuét tAm thach cao xdy dung va
nghién ctru st dung thach cao phé thai 1am chit don cho polyme, cao su (Nguyén Vil
Giang va cOng su 2014, 2015; Khuong Viét Ha, Nguyén Vii Giang va cong su, 2015).
Tuy nhién, lugng thach cao phé thai dugc xu ly van con rat han ché. Nam 2017,
Nguyén Vit Giang va cong su dd duoc Cuc S& hitu tri tué cép bang Poc quyén Giai
phép hitu ich “V4t liéu compozit chira hdn hop nhira nhiét déo va thach cao phé thai va
quy trinh sdn XUAt compozit nhya nhiét déo”, da dugc tng dung vao thuc té san xuét
tai Cong ty CP An Dat Phat Sai Gon, Quén Thua Duc, Tp. HO Chi Minh. Ung dung nay
c6 loi ich kinh t& vi gi4 thanh thép, gép phan cai thién van d& mdi truong ngay trudc
maét va trong twong lai do cac chat thai cong nghiép gy ra. Tuy nhién, viéc phan hiy
hoan toan cac chét thai rin chtra thach cao sau khi sit dung nhdm xir 1y triét ¢é 6 nhiém

moi truong la van dé dang dugc quan tdm hién nay.

Vi vdy, phwong phdp mdi xir 1y chét thai ran chira thach cao bang vi khuin khtr
sulfat v&i chi phi phu hop, hiéu qua va than thi€én mdi trwong dang thu hut duoc sy

chl y cta cac nha nghién clru trong va ngoai nude.

Trong diéu kién ky khi, vi khudn khir sulfat oxy hoa cac hop chit hitu co don gian
nhu axit cacboxylic hoic ruou (CH,0) 1am ngudn cacbon va ning lugng dé khir sulfat
(SO,™) thanh ion sulfua (H,S, HS™ va S*) (White va Gadd, 1996; Widdel va Bak,
1992) (Phuong trinh 2); |

2CH,0 + SO,> — H,S + 2HCO5 (2)

Nhu da d& cép & trén, thanh phan chinh clia thach cao 1a canxi sulfat (CaSOy),
trong d6 chira 50% khdi lwong 12 sulfat (Bang 1). Véi dac tinh wa nuéc va hau nhu
khéng phan tng véi oxy, thach cao c6 thé duge phan hiy trong qué trinh khir sulfat di
dudng bang vi khudn KSF (Wolicka va Kowalski, 2006b). Vi vdy, & diéu kién ky khi
hay thiéu khi, vi khuin khtr sulfat ¢6 thé phan hy thach cao trong vt liéu tong hop.

Tuy nhién, khéng phai ching vi khuan KSF nao ciing c¢6 kha ning str dung thach
cao nhu ngudn sulfat (chit nhin dién tir) duy nhit va c6 thé phan hiy duge chat thai

rén chtra thach cao. Hon nira, kha ning st dung thach cao nhu ngudn sulfat duy nhat
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cta cac chang vi khudn KSF khéc nhau 12 khong gidng nhau. Vi vay, viéc tim kiém
céc ching vi khudn KSF c¢6 kha ning st dung thach cao nhu ngudn sulfat duy nhat tir
cac mau bin va nudc 6 nhidm 13 can thiét,

Trong nhitng nam gan ddy, viéc tng dung vi khudn KSF dé phan hiy chit thai rin
cong nghiép chira thach cao da dugc cac nha khoa hoc trén thé giéi quan tdm nghién
ciru. Rzeczycka va cs (2001) dd ching minh sulfat c6 trong thach cao nhu la ngudn
sulfat thay thé cho sinh truéng cta vi khuén KSF khi cacbon hitu co va nito duoc bd
sung vao moi truomg. Karnachuk va cs (2002) da thong bao rang ham luong sulfua tao
ra boi su khtt sulfat tir thach cao va sulfat tr mudi sulfat d& hoa tan (Na,SO,) bdi
chung vi khuin KSF nghién ctru 1a twong duong. Tuy nhién, ddy van 1a huéng nghién
clru m&i nén nhitng cong bd van con han ché trén thé gisi va hién chua c6 cong bd nao

¢ Viét Nam.
Ban chit ky thuit ciia sing ché

Muc dich ctia sang ché 1a dé giai quyét cac van dé néu trén. Dé dat duge muc dich
ndy, sang ché dé& xudt chung vi khudn KSF Desulfovibrio oryzae M10 thuin khiét vé
mit sinh hoc ¢6 kha ning sir dung thach cao nhw ngudn sulfat duy nhit dung dé xir ly
vét li¢u nhya compozit chtra thach cao chu dong, hi€¢u qua va than thién véi modi
truong. Chung nay ¢6 hoat tinh khir sulfat thanh sulfua trong méi trudong khoang c6 bd
sung ham luong thach cao cao 1én téi 50 g thach cao/l; khad ndng khir sulfat thanh
sulfua cao nhét cua ching nay dat duoc trong mdi truong khoang bd sung 10-20 g
thach cao/l sau 14 ngay. Ching vi khuan theo sang ché nay c6 kha ning sinh truong va
phat trién trong moi truong chi bd sung bot thach cao duoc s di,mg lam chit don cho
vat liéu nhya compozit ma khong can bd sung bét ky mudi sulfat hoa tan nao (Na,SO,,
CaSO,, MgSO0q...).

Chung vi khudn KSF Desulfovibrio oryzae M10 duoc d& xudt trong sang ché nay
¢6 trinh tu 16S rADN néu trong SEQ ID NO: 1, ¢6 do twong ddng 1a 99,23% véi
chung Desulfovibrio oryzae AF 273083.1. Chung nay c6 khd ning sinh trudng trong
moi trudong cd bd sung tir 5-50 g thach cao/l, pH tir 5-9, nhiét do tir 25-37°C. Tuy
nhién, ching nay sinh trudng tdt nhit trong moi truong cé bd sung ham luong bot
thach cao 1a 10-20 g/l, nhiét d6 30°C, pH 7-7,5. Ching vi khuan KSF Desulfovibrio
oryzae M10 hién dugc luu git tai phong Vi sinh vat dau mo, Vién Cong nghé sinh

hoc, Vién Han 1am Khoa hoc va Céng ngh¢ Viét Nam.

Ngoai ra, sdng ché con dé cdp dén viéc nudi cay lam giau, phan 18p va x4c dinh céc

diéu kién nudi cdy phi hop (pH, nhiét do, ham luwong thach cao) ctia ching vi khudn
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KSF Desulfovibrio oryzae M10 trén mdi truong dac hiéu bang phuong phap nudi cy
ky khi.

MO ta vin tit cac hinh vé

Hinh 1 14 hinh anh thé hién qua trinh lam gidu va phén lap ching vi khuén KSF
Desulfovibrio oryzae M10, trong do:

Hinh 1A 12 6ng hungate ky khi @& nuoi cdy 1am giau vi khuén KSF

Hinh 1B 14 binh serum ky khi dé nudi cdy lam gidu vi khuin KSF

Hinh 2 13 hinh anh thé hién hinh thai khudn lac va t bao cua ching vi khuén KSF
Desulfovibrio oryzae M10, trong do:

Minh 2A 13 hinh thai khudn lac cta ching vi khudn KSF Desulfovibrio oryzae M10
trong 6ng thach ky, khi ‘

Hinh 2B 13 hinh thai té bao ctia ching vi khudn KSF Desulfovibrio oryzae M10 dudi
kinh hién vi dién tir quét (SEM)

Hinh 3 12 hinh anh dién di san phém PCR ctia doan 16S rADN va doan gen dsrB tu
chung Desulfovibrio oryzae M10, trong d6:

Hinh 3A 1a san phim PCR ctia doan 16S rADN
Hinh 3B la san pham PCR ctia doan ds7B
Hinh 4 12 hinh thé hién kha niang st dung thach cao nhu ngudn sulfat duy nhét

Hinh 5 12 @ thi thé hién anh huéng cta pH va nhiét do 1én kha nang tao sulfua cia
ching vi khuan KSF Desulfovibrio oryzae M10 theo thoi gian, trong do:

Hinh 5A 1a dd thi thé hién anh hudng cta pH lén kha ning tao sulfua cta chung vi
khuin KSF Desulfovibrio oryzae M10 sau 0, 2, 4, 6, 8, 10 va 12 ngay

Hinh 5B 14 dd thi thé hién anh huéng cla nhiét do 1én kha nang tao sulfua cla ching
vi khuén KSF Desulfovibrio oryzae M10 sau 0, 2, 4, 6, 8, 10 va 12 ngay

Hinh 6 thé hién su sinh trudng va phat trién cua ching Desulfovibrio oryzae M10 trén
mdi trudong bd sung thach cao (& cic ndéng do khac nhau) nhu ngudn sulfat (chét nhan
dién tir) theo thoi gian, trong do:

Hinh 6A 12 hinh anh binh serum ky khi thé hién su sinh trudng va phat trién ctia chiing
Desulfovibrio oryzae M10 trén moi truong bd sung thach cao (6 céc nbng @6 khac

nhau) nhu nguén sulfat (chat nhan dién tr) sau 14 ngay
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Hinh 6B 1a d@ thi thé hién ham Iuong sulfua tao ra cia chung vi khuidn KSF
Desulfovibrio oryzae M10 sau 0, 7, 14 va 28 ngay trén moi truong khodng ciia WB cai

tién c6 bd sung thach cao véi ham luong khac nhau
Hinh 6C 12 bdt thach cao; thanh phén (Bang 1)

Hinh 7 12 hinh thé hién su phan hiy thach cao cta ching vi khudn KSF Desulfovibrio
oryzae M10 dugc quan sat dudi kinh hién vi dién tir quét (SEM), trong do:

Hinh 7A - MAu thach cao ddi chimg trong mdi truong WB khong bé sung ching
Desulfovibrio oryzae M10 sau 14 ngay

Hinh 7B- MAu thach cao bit diu bi phan hay boi ching vi khuén KSF Desulfovibrio
oryzae M10 sau 3 ngay

Hinh 7C- MAu thach cao da bi phan huy boi chung vi khudn KSF Desulfovibrio oryzae
M10 sau 14 ngay '

- MBO ta chi tiét sang ché

Sang ché d& cap téi ching vi khuan KSF Desulfovibrio oryzae M10 thuan khiét vé
mit sinh hoc dugc phén lap tu mau bun & nhiém sulfat va kim loai ning tai Pong Mai,
Hung Yén, Viét Nam. Ching nay c6 trinh tu 16S rADN néu trong SEQ ID NO: 1
duoc luu gitr tai phong Vi sinh vt diu mé, Vién Cong nghé sinh hoc. Ching nay sinh
trudng duoc ¢ dai pH rong tir 5 - 9, t6t nhat 12 & pH trung tinh hoi kiém pH 7 - 7,5,
sinh trudng t8t & dai nhiét do 25 - 37°C va sinh trudng tot nhdt & 30°C. Dac biét chung
vi khuédn KSF nay c6 thé str dung thach cao nhu ngudn sulfat duy nhét (chét nhan dién
ttr) voi ham lugng tir 5-50g thach cao/l thay cho cac ngudn sulfat khac dugc cung cép
dudi dang mudi sulfat d& hoa tan nhu Na;SO4, MgSOy, CaSOy, v.v..

Ching vi khudn KSF M10 thuin khiét dugc phan 1ap tir bun thai 6 nhiém sulfat va
kim loai ning tai Péng Mai, Hung Yén trén moi trudong ddc hiéu cho vi khuan KSF
(Pg cai tién) (Postgate, 1984) (Bang 4) co bd sung thach (agarose) (15g/1). Sau do,

chung nay dugc lam giau trén moi truong Pp cai tién khong b sung thach (agarose).

Kha nang st dung thach cao nhu ngudn sulfat duy nhét (hay chit nhan dién tr) va
anh hudng cua diéu kién nudi ca‘iy (pH, nhiét d0) va ham lugng thach cao tdi sinh
trudng va phat tridn cta ching vi khuin KSF M10 dugc tién hanh trén moi trudong
Widdle and Bak, 1992 (WB) céi tién (moi truong khong bd sung mudi sulfat dé hoa
tan nhu Na,SO, va MgSO, nhu mdi truong lam giau Pp). Ngudn sulfat duy nhét trong

mdi trudng nay la thach cao (Bang 4).

T4t ca moi truong dac hidu dé lam giau va phan 14p vi khun KSF duge chuén bi

duéi didu kién ky khi theo phuong phap clia Hungate cai tién (Miller va Wolin, 1974).

-7-



28169

Mbi trudng chwa khir tring duge suc véi khi N, trong khoang 15-20 phut dé loai hét
oxy cho dén khi mau hdng cia resazurin trong moi trudng chuyén thanh khong mau
(chimg t6 trong mdi trudng khong con oxy) (Hinh 1A). Vitamin, vi lugng va
thioglycolate dugc bd sung vao moi trudong trudce khi két thiic qua trinh suc khi Nj.
Mai trudng duoc chia vao cac binh serum ky khi hodc dng hungate trong thiét bi nuoi
chy ky khi, dy kin ndp, sau d6 oxy con lai trong binh tiép tuc bi loai bang hdn hop khi
N,/CO; (90/10 v/v). Sau d6, mdi truong duoc khtr trung 20 phut & 121°C, pH duogc
chinh 1&n bing NaHCO; va HCL. Ty 18 tiép giong 1a 1% (v/v) vi khudn KSF (= 10° té
bao/ml).

Bang 4A: Moi truong phan 1ap va lam giau vi khuin KSF (Postgate, 1984 va Widdel
and Bak, 1992) -

1 0,25
1 1
Na2804 1 -
Thach cao 0-60
MgS0,.7H,0 2 -
Lactat Natri 3,5 2,24
CaCl,.2H,0 - 0,15
MgCl, - 0,4
KCl - 0,5
Cao men 0,5 -
Axit Ascobic 0,1
Thioglycolat Na 0,1 0,1
FGSO4.7H20 0,2 -
Vitamin Iml 1ml
Vi luong Iml 1ml
Resazurin 0,001 0,001
Nuéc may 11it -
Nudc khir ion - 1 lit

Bang 4B. Thanh phé“m vi lugng va vitamin trong mi truong phén lap va lam giau vi
khudn khir sulfat Py va WB trong 1 lit nude khir ion

Vi luong Vitamin
Thanh phan Ham luong Thanh phan Ham luong
HCl 25%, 7,7M (13ml) Biotin 2mg
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FeCl,x 4H,0 1,5g Axit Folic 2 mg
ZnCl, 70 mg Thiamin 5 mg

MnCl, x 4H,0 100 mg “Riboflamin 5 mg
H;BO; 6 mg Pyriclokin 10 mg

CoCl, x 6H,0 190 mg Cyanocobalamin 0,1 mg
CuCl, x 2H,0 2Vmg Axit Nicotin 5 mg
NiCl, x 6H,0 24 mg | Axit p.amino 5 rﬁg

bezoic
Na,MoO, x 2H,0 36 mg Axit Lipoic ‘5 mg
Vitémin va vi luong duoc khir tring bang loc qua mang 0,22 pm

S sinh truéng cua vi khudn KSF trong cdc miu lam gidu duoc nhén biét sau 5-7
ngay nudi cdy (khi vi khudn KSF phat trién t&i wu) thdng qua két tua FeS c6 mau den
(Hinh 1) va ham luong sulfua tao ra. Mau lam giau sau 5-7 ngay dugc cdy truyén sang
mbi truong méi. Mau lam gidu & 1an cdy truyén thir 3 duge st dung dé phén lap ching
vi khudn KSF thuin khiét M10 bing phuong phap éng thach ban 1éng ky khi (Hinh
2A). Ching M10 duoc tach 3 lan va duoc nudi ciy trén moi truong dich thé (Pg) sau
mdi lan tach.

Ching M10 sau d6 dugc nghién ctiu chi tiét vé cac dac diém hinh thai khudn lac
(Hinh 2A) truc tiép trén 6ng thach ban 16ng va hinh théi té bao du6i kinh hién vi dién
wr quét (SEM) (Hinh 2B). Khé ndng sinh truéng ctia ching M10 trong moi truong ¢
b sung ngudn sulfat duy nhét 14 thach cao (Hinh 4) va anh hudng ctia pH (Hinh 5A)
va nhiét 6 (Hinh 5B) t6i sinh trudng cta ching vi khudn KSF M10 dugc dénh gia.
Anh huéng ctia ham luong thach cao khic nhau téi sinh truc’mg cta chung M10 cling
duoc danh gia dé lwa chon ra ham luong thach cao t61 wu cho sinh trudng cia ching -
nay (Hinh 6). Gen ma hoa cho 16S rARN va doan gen dsrB md hoa cho tiéu phan B
cta enzym disimilatory sulfua reductaza da dugc khuyéch dai bang phan tmg PCR
(Hinh 3A va 3B), giai trinh tu va so sanh céc trinh tu trén GenBank.

Vi du thuc hién sang ché

Vi du 1: Phan 14p ching Desulfovibrio oryzae M10 tir bun thai 6 nhiém sulfat va kim
loai nang tai Béng Mai, Hung Yén ’

A. Thu va xtr Iy miu
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M3u bun thai 6 nhidm sulfat va kim loai nang tai Pong Mai, Hung Yén dugc dung
trong binh Duran kin khi. Mau duoc gitt 4°C trong vong 24 gio dé lam giau va phan
1ap. |

B. Lam giau vi khuan khir sulfat

Vi khudn KSF dugc lam giau tir mau bun thai 6 nhiém trong binh serum ky, khi thé
tich 150 ml (Hinh 1B) chtra 80 ml mdi trudng va ong Hungate ky khi (Hinh 1A) thé
tich 15 ml véi 9 ml mdi trudong. Moi trudng lam giau vi khuan KSF 12 moi truong Pp
cai tién (Bang 4) voi Lactate-Na nhu nguén cacbon (cht cho dién tr) va Na,SOy va
MgSO,4 nhu ngudn sulfat (chét nhan dién t). Vi khuin KSF duoc lam giau & didu kién
pH 7-7.5, nhiét do 30°C. Su sinh trudng cia vi khuén KSF trong mau lam giau duge
nhan biét sau 5-7 ngay thong qua két tha FeS mau den dong, quan sat té bao dudi kinh
hién vi phan pha cta Carl Zeiss, do phong dai 400 X va ham luong sulfua tao ra. Céy
truyén dich lam giau dugc thuc hién sau mdi 5-7 ngay. Sau 3 lan céy truyén, mau lam
gidu c6 lugng sulfua tao ra trong moi truong kha cao, dat mtrc 400-450 mg/L, chung to
tap doan vi khudn KSF da thich nghi va sinh truong tot & diu kién lam giau.

C. Phan lap chung vi khuan khir sulfat thudn khiét M10

Dich lam giau vi khuin KSF (tdp doan vi khuén KSF) duoc pha lodng trong céc
6ng Hungate ky khi chtra 9 ml moi truong khoang t6i thiéu (WB cai tién) nhu mo ta tai
Bang 4 nhung khong bd sung co chét Lactate-Na. Cac dng nay ciing dugc chuén bi
dudi diéu kién ky khi theo phuong phap nudi cdy ky khi cua Hungate cai tién nhu da
trinh bay ¢ trén. Hat 1 ml dich lam giau vao 9 ml moéi truong dugc do pha lodng 107"
Tiép tuc pha loang dén néng d6 pha hop (107, 107,10, 107 va 10°...). Sau d6 & mdi
cip dd pha loang 1 ml dich lam giau duoc cdy vao 6ng nghiém chra 9 ml moi trudong
ky khi ¢6 co chét Na-lactate va thach 1,5% (w/v), dao dAu nhe rdi dat dimg trén gia
éng nghlem cho t4i khi thach dong. Cac éng thach ban long dugc dat trong thiét bi
nudi cdy ky khi (anaerobic chamber), dugc nudi trong ta Am 30°C cho dén khi vi

khudn KSF hinh thanh khuén lac riéng r&.
Cac khudn lac riéng ré& hinh thanh trong 6ng Hungate ky khi (Hinh 2A) dugc tach

ky khi bang pipet Pasteur, va chuyén sang dng nghiém chira mdi trudng dich lam giau
(Pg) Qué trinh tinh sach duoc ldp lai 2-3 lan cho tGi khi thu dugce ching thuan khiét
ddng nhét vé hinh dang té bao dugc quan sat dudi kinh hién vi.

Vi du 2: Nghién ctru dic diém hinh thai khudn lac va té bao ctia chiing M10

A. Quan sat hinh théi khuén lac cua chung M10 trong dng thach ban long
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Trong éng thach ban 16ng ky khi, ching Desulfovibrio oryzae M10 tao thanh khudn
lac hinh dia 16i hai mat, kich thuée tir 1-2 mm. Mau den cua khudn lac duge tao thanh
14 do két tia FeS (Hinh 2A).

B. Quan sét hinh théi té bao ching M10 bang kinh hién vi dién ti quét (SEM)

Li tdm 6000 vong trong 5 phit dich nudi cdy chira chiing M10. Hat bo pha trén va
thu sinh khdi. BS sung 0,5 ml dung dich ¢ dinh miu glutaraldehyt 2,5% va tron déu
bing pipet. Chudn bi lamen v0 tring rira axit va c¢dn, sau d6 trai polylizin 1% lén dé

lam dém bam dinh vi khuan.

Tron déu dung dich da cb dinh trén va trai déu cic 16p moéng trén lamen di c6
polylizin, khong dé tao bot, dé kho trong 15 phit dén khi bé mat se hin (trdnh dé qué
khd). Dung dung dich rira PBS hodc cabohydrat 0,1M dé rira cac mau lamen, ngdm
trong 5 phut, 1ap lai 2 14n bude nay va dé kho. Tiép tuc st dung dung dich ¢b dinh
khac 12 0sO,4 1% dé c¢b dinh lai mAu sau khi da rira trong 10 - 15 phut. Rira lai mau sau
khi ¢6 dinh bang 5 dung dich cbn voéi ndng dd khac nhau 50%, 70%, 80%, 90% va
100% trong 5 phut, riéng dung dich con 100% lap lai 2 lan. Dé kho, pht ion mau, dua
1én kinh SEM (8 - 4800, Nhat Ban) quan sat va chup 4nh mau. -

Hinh anh chup trén kinh hién vi dién ti quét (SEM) ciing cho thdy té bao cta
ching M10 ¢6 dang phdy khuan dic trung cho céc lodi thude chi Desulfovibrio, kich
thudce 0,4-0,5um X 2-3 um (Hinh 2B).

Vi du 3: X4c dinh vi tri phan loai cua chung M10 dua trén trinh tw gen 16S rARN va

gen chirc ndng dsrB
A. Tach ADN tong s6 ctia ching M10

ADN téng sé tir dich nudi cdy chung vi khuin KSF thuan khiét M10 dugc tach
bang Kit ctia hang Thermo scientific, My (Thermo Scientific GeneJet Genomic DNA

purification kit).

Sinh khdi té bao ching M10 & pha log sau 5-7 ngdy nudi cdy duge ly tim 6000 -
vong/phut trong 10 phut, sau d6 cac thao tic duoc tién hanh cu thé theo huéng dan ctia
nha san xut. San pham AND sau khi duoc tach sé dugc pha lodng thanh cac nbng do
pht hop bang nude khir ion vo trung dé str dung khuéch dai cac doan gen trong phan
tng PCR.

B. Khuéch dai cac doan gen trong phan tmg PCR

AND téng sb sau d6 duge str dung lam khudn dé khuéch dai cac doan gen dung
cho viéc xac dinh vi tri phén loai, g6m c6 gen 16S rARN va doan gen dsrB ma hoa

cho enzym xuc tac qué trinh khir sulfite thanh sulfua ctia vi khuan KSF. Céc cip moi
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dac hiéu cho ting doan gen da sir dung va chu trinh nhiét twong tmg dugc trinh bay
trong Bang 5. |

Bang 5. Cac cap mdi sir dung dé khuéch dai céc doan gen cho muc dich x4c dinh vj tri
phén loai cua ching M 10 va chu trinh nhiét. '

Té A . San pha Tai lié
en Tén mdi Trinh tu mdi/Chu trinh nhiét anpham |- fatheu
gen PCR tham khdo
16S 27F 5-AGA GTT TAG TCC TGG CTC AG-3’ 1500 bp |Kieu et
rARN : al., 2014;
1492R 5°-GGT TAC CTT GTT ACG ACT T-3° 5;‘3?
Chu trinh | 95°C 3 phut, (95°C 30 gidy, 55°C 45 gidy,
nhiét 72°C 1,5 phut) x 30 chu ky, 72°C 10 phut, két
thic 4°C
dsrB DSRp2060F | 5°-CAA CAT CGT YCA CCA GGG -3 350bp | Kieu
DSRAR | 5°- CTG TAG CAG TTA CCG CA3® - |al, 2014
_ ) Wagner et
Chu trinh | 95°C 3 phut, (94°C 30 gidy, 55 °C 30 giay, al, 1998
nhiét 72°C 1 phat) x 30 chu ky, 72°C 10 phit, két '
thuc 4°C

San pham PCR ciia gen 16S rARN (1500 bp) va doan gen chic nang dsrB (350
bp) (Hinh 3) sau d6 duogc tinh sach bang Qiaquick PCR purification kit (QIAGEN
GmbH, Hilden, Germany). San phim PCR sau khi tinh sach dugc phén tich trén may
doc trinh ty ABI PRISM®3100-Avant Genetic Analyzer (Applied biosystems, Foster
City, CA, USA) tai Eurofins MWG Operon, Ebersberg, Germany.

Bang 6. Do twong ddng vé trinh t gen 16S rARN va doan gen chiic ning dsrB cla
chiing M10 so v&i cdc loai gan giii nhat

Gen bo dai Loai gan giii nhat Do tuong dong
16S rARN 1540 bp Desulfovibrio oryzae 99,23%
dsrB 350 bp Desulfovibrio oryzae 100%

So sanh c& hai trinh tu gen déu cho thdy, ching M10 gan giii nhit véi
Desulfovibrio oryzae véi @6 twong ddng khi so sanh trinh tu ctia 16S rADN (1540 bp)
1a 99.23%, dd twong ddng vé doan gen dsrB (350bp) mi hoéa cho enzym xic tic quéa
trinh khir sulfat thanh sulfua cta vi khuén KSF 1a 100%. Dua trén cac phan tich vé
trinh tu gen, ching M10 dugc dinh danh 1a Desulfovibrio oryzae M10. Doan 16S
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rADN da phan tich trinh ty va dugc ding ky tai ngén hang gen NCBI véi sb hidu
MN483279, ky hiéu trinh tu 1a SEQ. SUB6310524.

Vi du 4: Nghién ctru déc tinh sinh hoc cua ching Desulfovibrio'oryzae M10

Céc dic tinh sinh hoc cua ching vi khuin KSF thudn khiét Desulfovibrio oryzae
M10 dugc nghién ciru chi tiét vé (1) Kha nang st dung thach cao nhu ngudn sulfat duy
nhét (hay chét nhén dién t); (2) Anh hudng ctia pH, nhiét do va ham luong thach cao
tG1 sinh trudng va phat trién cua chung D. oryzae M10 trén ngudn sulfat duy nhét 1a
thach cao; (3) Kha ning phan huy thach cao ctia ching D. oryzae M10 thong qua viéc
str dung thach cao nhu ngudn sulfat duy nhit va su bién dbi cdu tric quan sat dudi
kinh hién vi dién tir quét (SEM)

Trong céc nghién ctu nay, ching D. oryzae M10 duoc nudi trong moi trudng
khoang dich thé ky khi (14p lai 3 1dn) c6 bd sung céc thanh phin mdi truong va ty 1¢

can thiét theo muc dich cta ting nghién ctru nhu sau:

A. Nghién ciru kha nang st dung thach cao nhu ngudn sulfat duy nhét (hay chat nhan
dién tu)

Chung D. oryzae M10 sau khi lam giau dugc nudi cdy trén moi truong khodng
WB cai tién (Bang 4) bd sung thach cao v6i ham lugng 10g/1 (1% w/v). Thi nghi€m
duoc tién hanh & didu kién ky khi véi pH 7.5, 30°C, Iic 180 vong/phit va ty 1¢ tiép
gidng vi khudn KSF 1a 1% (v/v) (tuong duong voi 10° té bao/ml). Béi chimg (1): moi
truong WB cdi tién c6 bd sung thach cao (10g/l) nhung khong bd sung ching D.
oryzae M10; dbi chimg (2): méi truong WB cai tién c6 bd sung chiing D. oryzae M10
(1% (v/v) nhung khong bd sung thach cao hay bat ky mudi sulfat nao va dbi chimg (3):
moi truong WB cai tién c6 bd sung nguon sulfat 1a cac mudi sulfat hoa tan (2g
MgSO./1 va 1g Na,SO,/1) va ching D. oryzae M10 (1% (v/v). Kha nidng st dung thach
cao nhu ngudn sulfat duy nhét cua ching D. oryzae M10 dugc danh gid dua trén sy

sinh trudng cua ching nay thong qua x4c dinh ham lugng sulfua tao ra (Hinh 4).

K&t qua (Hinh 4) cho thiy, ching D. oryzae M10 sinh truéng tot va on dinh trong
'mdi truong bd sung 10 g/l thach cao, didu nay dugc thé hién ¢ ham luong sulfua tao ra
sau 14 ngay trén moi trudng khodng WB cai tién chi bd sung thach cao nhu ngudn
sulfat duy nhat. Két qua sau 14 ngay lam giau cho thdy, ham lugng sulfua cia ching
D. oryzae M10 tao ra trén mdi truong khoang WB cai tién bd sung thach cao nhu
ngudn sulfat duy nhét (mau thi nghiém) dat 386 mg/! gin bang v6i ham lugng sulfua
ching nay tao ra trén moi truong WB bd sung mubi sulfat hoa tan 1a 431 mg/l (mAu
P/c 3). Gan nhu khong xac dinh dugc ham lugng sulfua tao ra & mau P/c 1, va chi mét

ham luong sulfua rit nhé duge tao ra & mau B/c 2 (17 mg/l).
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B. Nghién clru céac yéu t6 anh hudéng (pH, nhiét d6 va ham luong thach cao) toi sinh
trudng va phat trién cua ching D. oryzae M10 trong méi truong voi ngudn sulfat duy
nhét 1 thach cao

Bl. Anh huéng cia pH

Anh huéng cua pH t6i sinh truong va phat trién ctia ching D. oryzae M10 trén
ngudn sulfat duy nhét 12 thach cao dugc d4nh gia trén moi trudng khodng WB cai tién
(Bang 4). Thi nghiém duoc tién hanh trong diéu kién ky khi & 30°C, lic (180
vong/phut) véi cac gia tri pH khac nhau (3,5; 4:4,5;5;5,5,6,6,5,7;,7,5; 8;8,5;9,9,5
va 10). Ham lugng thach cao dugc bd sung vao moi truong khoang 1a 10g/1it, ty 1€ tiép
gidng 1a 1% (v/v) dich nudi cdy vi khuin KSF sau 3 l4n 1am giau trén moi truong WB
cai tién bd sung 10g/l thach cao. Su sinh trudng ctia ching D. oryzae M10 dugc danh
gia dua trén ham luong sulfua tao ra trong 12 ngay thi nghiém. Ham luong sulfua do
vi khudn KSF tao ra dugc xdc dinh bang phuong phép so mau dua trén két tia mau
niu den Cu$S bing mdy quang phd & budc séng 480 nm (APHA, 1998).

Két qua ¢ Hinh SA, ching D. oryzae M10 c6 khé nang sinh truong ¢ dai pH rdng
tr5 -9, téi vu & pH trung tinh hoi kiém (pH 7 - 7,5). Vi pH 7,5 hiéu qua khu sulfat
va tao sulfua cta D. oryzae M10 1a cao nhét, v&i ham luong sulfua tao ra & muc cao
399 mg/l sau 8 ngay. Vi vay, chung téi chon pH 7.5 cho cac nghién ctu tiép theo cta

chung D. oryzae M10.
B2. Anh hudng ctia nhiét do

Anh hudng cla nhiét do t6i sinh truéng va phat trién cta ching D. oryzae M10
trén ngudn sulfat duy nhét 14 thach cao dugc danh gia trén moi tru()ng WB cai tién
(Bang 4). Thi nghiém dugc tién hanh & diéu kién ky khi véi pH 7.5, lic (180
vong/phut) ¢ nhiét do khac nhau (25, 30, 37, 45 va 55°C). Ham lugng thach cao duoc
bd sung vao mdi truong khoang 1a 10g/1it, ty 18 tiép gidng 1a 1% (v/v) vi khuan KSF
sau sau 3 l1an 1am gidu trén moi truong WB bd sung 10g/1 thach cao nhu ngudn sulfat
duy nhét. Sinh truéng cta ching D. oryzae M10 dugc danh gia dua trén ham luong

sulfua tao ra trong 12 ngay thi nghiém.

Két qua & hinh 5B cho thdy, chung D. oryzae M10 sinh truéng tdt & dai nhiét do tir
25 - 37°C va sinh trudng t6i wu & 30°C. Piéu nay dugc chimg minh boi ham lugng
sulfua tao ra trong sudt 12 ngay thi nghiém. Ham luong sulfua dat cao nhét & dai nong
d6 25-37°C sau 8 ngay thi nghiém 1a 352 - 398 mg/l. O 30 °C ham luong sulfua tao ra
14 cao nhét dat t6i 398 mg/l. Vi vdy, ching t6i chon nhiét dd 30°C cho cdc nghién ctru
tiép theo ctia chiing D. oryzae M10.
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B3. Anh hudng cta ham lugng thach cao téi sinh truong va phat trién cta ching D.

oryzae M10

Pé x4c dinh ham lugng thach cao phu hop t6i sinh trudng va phat trién, chiing D.
oryzae M10 dugc tién hanh nudi lic 180 vong/phut trén mdi trudng khodng cua WB
cai tién (Bang 4) bd sung bot thach cao phé thai lam chit don cho vat liéu nhua
compoz1t (Hinh 5C) v6i ham lugng khéac nhau (5, 10, 20, 30, 40, 50 va 60 g/1) nhu
ngudn sulfat duy nhat. Thi nghiém duoc tién hanh dudi diéu kién ky khi & pH va nhiét
d6 phu hop da lya chon & vi du 4 (B) (30 °C, pH 7.5). Ty 18 tiép gibng 12 1% (v/v) vi
khudn KSF sau 3 l4n lam giau trén moi truong WB cai tién bd sung 10g/1 thach cao
nhu ngudn sulfat duy nhét. Sinh truéng cta ching D. oryzae M10 duge ddnh gié dua

trén ham luong sulfua tao ra sau 0, 7, 14 va 28 ngay.

Két qua (Hinh 6B) cho thy, chiing D. oryzae M10 ¢6 kha nang sinh trudng va phat
trién trong moi truong co bd sung thach cao véi ham luong tir 5-50g/1. Trong moi
truomg khodng WB cai tién bd sung thach cao v6i ham luong 10-20 g/1, & pH 7.5, 30
°C, l4c 180 vong/phut, chiing D. oryzae M10 sinh trudng va phat trién t&t nhét v6i ham
luong sulfua tao ra sau 14 ngay la 399-423 mg/l. Sinh trudng cua chung D. oryzae
M10 giam dan (ham luong sulfua la 69-80 mg/l) trong moi truomg bd sung SOg/l thach
cao va hau nhu khong sinh truéng trong moi truong bd sung 60g/1 thach cao véi ham

luong sulfua tir 7-18 mg/1.
C. Kha nang phan hiy thach cao cta chung D. oryzae M10

Kha nang phan hty thach cao cta ching D. oryzae M10 dugc danh gia dya trén (1)
kha nang su dung thach cao nhu ngudn sulfat duy nhit (chét nhan dién t&) va (2) su

phén ra cta thach cao dudi kinh hién vi dién tir quét (SEM).

Nhu két qua da dé cap ¢ trén, ching D. oryzae M10 c6 kha néng sinh trudng va
phat trién trong moi truomg cé bd sung thach cao voi ham luong tir 5-50g/1, t6t nhat
v6i ham luong thach cao 1a 10-20g/l & pH 7,5 va 30°C. Sy phan hiy thach cao cua
ching vi khuin KSF thudn khiét nay dugc quan sat dudi kinh hién vi dién tir quét. So
sanh hinh anh SEM cua miu dbi ching (khong bd sung thach cao) (7A) va mau thi
nghiém (7C) (bé sung 10g/l thach cao) nhén théy, bot thach cao st dung lam nguén
sulfat duy nhét d3 bi phan hiy gin nhu hoan toan sau 14 ngay thi nghiém. Hinh 4nh
bot thach cao bét dau bi phan hily sau 3 ngay béi ching D. oryzae M10 ciing da dugc
thé hién ¢ Hinh 7B (ching D. oryzae M10 bam trén bé mat thach cao).

Vi du 5. Bao quan ching vi khuén khtr sulfat thudn khiét Desulfovibrio oryzae M10
trong phong thi nghiém
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Chiing D. oryzae M10 dugc bao quan trong glycerol 20% ¢ -3 0°C trong didu kién
ky khi tuyét d6i. Ching dwoc nudi trong bng Hungate ky khi nhu d& mo ta véi thé tich
15 ml chira 9 ml moi truong khoang WB cai tién (Bang 4) bd sung 2.24 ml Na-Lactate
nhu ngudn cacbon (chét cho dién tr) va 10g/1 thach cao nhu ngudn sulfat duy nhét
(chét nhan dién tr). Sau 7-14 ngay khi ham lugng sulfua tao ra dat 380-450 mg/l thi
sinh khdi té bao duge duge ly tim truc tiép bing éng Hungate ky khi 5000 vong/ 15
phit & 4°C. Loai dich méi truong rdi hoa sinh khéi t€ bao v6i mdi truong khoang WB
méi v6i ham luong glycerol 1a 20% va ham luong thach cao 1a 0,1% (w/v). Ong nudi
cdy ky khi duge dé lanh & 4 °C, sau 2 gio dugc chuyén sang diéu kién -30°C. Chiing

duoc luu gitt tai phong Vi sinh vt diu mo, Vién Cong nghé sinh hoc.
Hiéu qua dat dwgc cia sang ché

Chiing vi khudn KSF thudn khiét D. oryzae M10 thich hop dé xir ly vat li¢u nhya
compozit chira thach cao. Ngoai ra ching con ¢ tiém nang xir ly cac chit thai rin c6
chira thach cao. Bing viéc dé xuit chung vi khuén KSF thudn khiét D. oryzae M10 c6
kha ning phan huy thach cao giup xtr ly triét dé, an toan chit thai rn chia thach cao
noi chung va vt liéu nhua compozit chtra thach cao néi riéng. Ching D. oryzae M10

theo sang ché véi hoat tinh phan huy thach cao.
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YEU CAU BAO HO
1. Ching vi khuén khtr sulfat Desulfovibrio oryzae M10 thuan khiét v& mit sinh hoc
cé trinh ty 16S rADN néu trong SEQ ID NO: 1, ching nay dugc luu gitt tai phong Vi
sinh vat ddu mo, Vién Cong nghé sinh hoc; trong d6, ching Desulfovibrio oryzae M10
ndy co cac dic tinh sau: c¢6 kha nang phan hily thach cao sau 14 ngay & cac diéu kién
nhiét d6 25-37°C, pH 5-9, sinh truéng va phat trién trong méi trudng bd sung thach

cao véi ham lugng 5-50 g/l.

2. Chung vi khudn khir sulfat Desulfovibrio oryzae M10 theo diém 1, trong d6 ching
nay kha ndng phan hiy thach cao sau 14 ngay & cac diéu kién nhiét d6 30°C, pH 7,5,

sinh trudng va phat trién trong mdi trudng b sung thach cao véi ham lugng 10-20 g/l.
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Danh muc trinh tw

<110> Vién K¥ thuat nhiét d6i - Vién Han 1dm Khoa hoc va Céng nghé Viét Nam (VN)

<120> Chung vi khuin khtr sulfat Desulfovibrio oryzae M10 thudn khiét v& mat sinh hoc
<160>1

<170> Patent trong phién ban 3.3

<210>1

<211>1037

<212> ADN

<213> Trinh tu phan lap

<220>

<223>16S rADN cua Desulfovibrio oryzae M10

<400> 1
TACGGCTACCTTGTTACGACTTCACCCCAATCATCGGCCCTACCGTAGAC 50

GGCTGCCTCCTTGCGGTTGGCTCACCGGTATCGGGTAAAACCGACTTTCG 100
TGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGCATTCACCCGAGCA 150
TGCTGATCTCGAATTACTAGCGATTCCAATTTCATGCAGTCGAGTTGCAG 200
ACTGCAATCCGGACTGGGACGCATTTTTTGGGATTGGCTCCACCTCACGG 250
TATCGCTGCCCTTTGTGTGCGCCATTGTAGTACGTGTGTAGCCCTAGGCG 300
TAAGGGCCATGATGACTTGACGTCGTCCCCACCTTCCTCCCCGTTAACCG 350
GGGCGGTCTCCCTAGAGTGCCCAGCATTACCTGGTAGCAACTAAGGATAG 400
GGGTTGCGCTCGTTGCGGGACTTAACCCAACACCTCACGGCACGAGCTGA 450
CGACAGCCATGCAGCACCTGTCTCGGGATTCTCCGAAGAGCACCCCTCCT 500
TTTCGGGAGGGTTTCCCGGATGTCAAGCCTGGGTAAGGTTCTTCGCGTTG 550
CATCGAATTAAACCACATACTCCACCGCTTGTGCGGGCCCCCGTCAATTT 600
CTTTGAGTTTCAGCCTTGCGACCGTACTCCCCAGGCGGGATGCTTAACGC 650
GTTAGCTGCGGCACCGAAGCTCAAGGCCCCGACACCTAGCATCCATCGTT 700
TACAGCGTGGACTACCAGGGTATCTAATCCTGTTTGCTCCCCACGCTTTC 750
GCACCTCAGCGTCAGTATCGGTCCAGGTGGCCGCCTTCGCCACTGATGTT 800

CCTCCAGATATCTACGGATTTCACTCCTACACCTGGAATTCCGCCACCCT 850
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CTCCCGAACTCAAGTCCGGCAGTATCAAAGGCAATTCCGCGGTTAGCCGC 900

GGCATTTCACCCCTGACTTACCAAACAGCCTACGTGCGCTTTACGCCCAG 950

TGATTCCGATTAACGCTTGCACCCTCCGTATTACCGCGGCTGCTGGCACG 1000

GAGTTAGCCGGTGCTTCCTTTGGAGGTACCGTCAGAC 1037
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Hinh 1

HINH 2 :
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Hinh 3
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Hinh 6

B

1 sulfide-Oh

sulfide 28 ngay =#=Gypsum

= sulfide-7ngay === sulfide 14 ngay

Ham lwong gypsum (g/l)

S6 lwong mau
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Hinh 7
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