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TOM TAT

Véi muc dich san xuat ché phdm vi sinh vat ing dung x ly chat thai nha tiéu kho, bai bao trinh bay cac két
qua nghién ctu vé diéu kién nhan sinh khéi ching xa khuan Streptomyces thermocarboxydus XM6 bang
ky thuat Ién men chim va xac dinh chat mang phu hop cho san xuét ché pham. Két qua nghién cttu da xac
dinh duoc cac thong s6 ky thuat thich hop cho 1én men nhan sinh khéi chiing xa khudn XM6 1a moi truong
lén men: LM3, nhiét do Ién men: 35°C, pH moi truong 1én men: 7, thoi gian 1én men: 96 gio, ty 1é tiép giong
ban dau: 5% (v/v). Mat do chiing xa khudn XM6 sau léen men dat > 10® CFU/g. Chat mang cho ché pham la
hén hop mun cua, cdAm gao, bot cao lanh duoc phoi tron theo ty 1é 1: 1: 1. Ché phdm vi sinh vat xit ly chat
thai nha tiéu kho duoc tao thanh bang cach phdi tron sinh khéi xa khudn sau 1én men véi chat mang theo ty
lé 10% c6 mat do xa khuan dat > 10° CFU/g, dam bao yéu cau chat luong theo TCVN 6168 - 2002 sau 3

thang bao quan.

Tt khoa: Xa khudn, diéu kién nhan sinh khol, chat mang, ché pham vi sinh vat xit [y chat thai nha tiéu kho.

1. AT VAN BE

Nha tiéu kho (Bio-toilet, Composting toilet,
Waterless toilet) 1a nha vé sinh khong dung nudc
trong qua trinh st dung. Chat thai duoc luu gitr va xi
ly trong diéu kién t kho, theo do6 chat thai duoc tron
déu voi hon hop phu gia trong khoang xtt ly, cdp
thém oxy, duy tri nhiét do 35°C - 45°C, do dm duoi
65%, c6 thé phan huy t6i 95% khoéi luong. Trong qua
trinh hoat dong ctia hé vi sinh vat, nhiét do hon hop
chat thai tang lién tuc, c6 thé lén dén trén 60°C, khi
d6 cac vi khudn c6 hai nhu E. coli, Coliform sé bi tiéu
diét. Khoang 5% chat thai ran la nhitng chat cham
phan hiy sé tich tu dan trong hén hop phu gia chat
thai va duoc thay dinh ky (Ryusei et al, 2016). O Viéet
Nam, nha vé sinh kho da duoc st dung tir lau, gdbm
nha veé sinh kho chim va nha vé sinh kho ndi. Hién
nay, nha vé sinh kho duoc nghién cttu bé sung hé vi
sinh vat va hén hop phu gia mun sinh hoc lam moéi
truong xtt ly chat thai (06 Hong Anh, 2019).

Trén thé gioi, cac chi xa khuidn nhu
Streptomyces, Microbispora, Cellulosimicrobium,
Micromonospora, Thermobispora,

Thermomonospora, Thermobifida ... da duoc si
dung cho cac giai doan 0 phéan httu co khac nhau. Tir
cac dong u phan compost, Salamoni et al (2010) da
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phan 1ap duoc 25 ching xa khuidn thuoc chi
Streptomyces cé hoat tinh sinh enzyme ngoai bao,
trong do c6 t6i 80% s6 chiing phan 1ap c6 hoat tinh
d6i khang vi khudn va nam bénh. Ching xa khuén ua
nhiét Streptomyces sp. No. 101 ciing da duoc ching
minh 1a c6 kha nang kht mui phan trén thong qua
qua trinh phan gidi cac hop chat hiru co co trong
phan tron nho hé enzyme ngoai bao phong phu
(Zhang et al,, 2016). & Viet Nam, da c6 nhiéu cong
trinh nghién ctu tng dung vi sinh vat trong xir ly
chat thai htu co, tuy nhién chua c6 cong trinh
nghién ctru duoc cong bo lién quan dén st dung
chiing xa khuin dé xt ly chat thai nguoi trong he
théng nha tiéu kho tan dung lam phan bén. Trong
nghién ctu ndy, ching xa khudn Strepfomyces
thermocarboxydus XM6 thuoc bo suu tap ching
giéng ctia Phan viéen Cong nghé Sinh hoc thudc
Trung tim Nhiét doi Viét - Nga da duoc nghién ctu
dic diém sinh ly, sinh hoa va phan loai dén loai (6
Thi Tuyén va cong su, 2021). Ching XM6 c6 ngudn
goc phan lap tir dong G phan compost, c6 kha ning
sinh trudng va sinh enzyme ngoai bao cao trong
khoang nhiét do tir 30°C dén 45°C thé hién & duong
kinh vong phén giai co chat CMC dat > 20 mm. Pac
biet & 55°C ching XM6 van thé hién duoc hoat tinh
enzyme phan gidi co chat. Két qua nghién ctru cia
bing Thi Héng Phuong (2019) xac dinh thi nghiém
b6 sung ching xa khudn XM6 G chat thai nguoi va
mun cua cho hiéu qua tot nhat, theo dé sau 6 thang
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thuc nghiém, thé tich khai u thé hién qua chiéu cao
16p vat lieu @ gidm nhiéu nhat, ham luong chat hiru
co ctia hon hop sau 1t dat 20,3% va khong phat hién vi
khudn gay bénh 1a E. coli va Salmonella. Diéu nay
cho thdy tiém nang tmg dung ching xa khuidn XM6
dé san xuat ché pham xtt Iy chat thai hitu co. Nghién
ctru nay duogc thyc hién nham xac dinh diéu kién phu
hop cho qua trinh nhan sinh khéi ching xa khuin
XM6 bang ky thuat 1én men chim, xac dinh chat
mang va chat luong ché phidm vi sinh vat tir ching
xa khuidn XM6 trong qua trinh bdo quan véi dinh
huong st dung ché phdm dé xi Iy chat thai nha tieu
kho.

2. VAT LIEU VA PHUONG PHAP

2.1. Chiing giéng gidng vi sinh vat

Vi sinh vat st dung trong nghién ctu la chung
xa khuin Streptomyces thermocarboxydus XM6 da
duoc nghién ctru dac diém sinh hoc, xac dinh trinh tu
gen 16S rRNA va duoc luu trix trong glycerol 20%
(v/v) & - 20°C tai phong thi nghiém Phan vién Coéng
nghé Sinh hoc thudc Trung tdm Nhiét doi Viét - Nga.
Trudc khi st dung, chiing duoc nuéi cdy hoat hoa
tréen moi truong CG dich thé.

2.2. Phuong phép nghién ctru

Kha nang sinh truéng phat trién va hoat tinh
sinh hoc cta ching xa khuidn XM6 trong qua trinh
nhan sinh khdi va san xuét ché phdm duoc xac dinh
thong qua cac chi tieu mat do vi sinh vat, sinh khai
kho va hoat tinh enzyme, trong dé mat d¢ xa khuin
duoc xac dinh theo TCVN 4884 - 2008: Huong dan
chung vé dinh luong vi sinh vat - Ky thuat dém
khuén lac & 30°C; sinh khoi kho xa khuan dugc xac
dinh thong qua su chénh léch vé khéi lwong cta
gidy loc Whatman truéc va sau khi loc dich 1én men
duoc sidy & nhiét do 105°C dén khéi luong khong
d6i; hoat tinh enzyme ngoai bao cua chiing xa
khuéin bang phuong phap khuéch tan dia thach theo
phuong phap ciia Nguyén Lan Diing va cong su
(2010).

Thi nghiém xac dinh moéi truong lén men duoc
tién hanh nhu sau: Nu6i cdy ching xa khudn XM6
trong binh lén men thé tich 2 lit chtta cac moi truong
c6 thanh phan gém, LM1: Sacaroza 20 g, CMC 1 g,
gelatin 2 g, KH,PO, 0,5 g, MgSO, 0,25 g, NaCl 5 g,
nuoc may 1 lit; LM2: Sacaroza 20 g, cao nim men
0,25 g, KH,PO, 0,5 g, MgSO, 0,25 g, NaCl 5 g, nudc
may 1 lit; LM3: Sacaroza 20 g, KNO; 0,25 g, nudoc
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chiét gia 100 g, NaCl 5 g, nudc may 1 lit; LM4: Ri
duong 20 g, cao ndm men 0,25 g, KH,PO, 0,5 g,
MgSO, 0,25 g, NaCl 5 g, nuéc may 1 lit; LMb5: Ri
duong 20 g, KNO, 0,25 g, nuoc chiét gia 100 g,
KH,PO, 0,5 g, MgSO, 0,25 g, NaCl 5 g, nuéc may 1
lit. Giong cip 1 duoc nhan trong binh tam giac voi
moi truong dic hiéu CG chita CMC 2 g, gelatin 2 g,
KH,PO, 0,5 g, MgSO, 0,25 g, nwéc may 1 lit, dat mat
do6 >10° CFU/ml va duoc cip vao ndi lén men véi ty 1é
5% thé tich moéi treong 1én men. Thong s6 ky thuat
lén men dugc cai tu dong gém nhiét do lén men:
30°C, thoi gian lén men: 72 gio, toc do canh khudy:
180 vong/phut. Moéi truong lén men phu hop duoc
lwa chon 1a moi treong c6 sinh khéi xa khudn cao
nhat va cao hon so véi déi chimg st dung moi
truong CG.

Thi nghiém xac dinh nhiét d6, pH, thoi gian 1én
men va ty 1é tiép giong ban dau phu hop duoc thuc
hién trong binh lén men thé tich 2 lit cha moi
truong phu hop duoc xac dinh & trén dugc diéu
chinh pH ban dau & cac muc 5,0; 5,5; 6,0; 6,5; 7,0; 7,5;
8,0 hoac nhiét do lén men & cac muc: 25°C, 30°C,
35°C, 40°C va 45°C hoac ty 1é tiép giong ban dau la
1%; 3%; 5%; 7%; 9% (v/v) hodc thoi gian 1én men 48
gio, 72 gio, 96 gio, 124 gio va 144 gio. Panh gia kha
nang sinh truéng phat trién va hoat tinh sinh hoc cta
chiing xa khuidn XM6 thong qua cac chi tiéu sinh
khéi kho sau lén men va hoat tinh enzyme. Nhiét do,
pH, thoi gian 1én men va ty 1¢ tiép giong ban dau phu
hop duogc x4c dinh khi sinh khdi tao thanh cao nhat
va hoat tinh sinh hoc ctia chiing XM6 6n dinh so v6i
doi chimg 1a nhiét do 1én men: 30°C, pH méi truong:
7,0, thoi gian 1én men: 72 gio va ty 1 tiép giong ban
dau: 5% (v/v).

Thi nghiém xac dinh chat mang pht hop duoc
thuc hién bing cach phéi tron 5%, 10%, 15% va 20%
dich lén men véi chit mang gém mun cua, cam gao,
bot cao lanh va hon hop min cua, cam gao, bot cao
lanh theo ty 1& 1: 1: 1. Hon hop sau phdi tron duoc
say & nhiét do 40°C trong thoi gian 12 - 24 gio, dong
vao tui nilon va bao quan & nhiét do phong. Kiém tra
mat do xa khuén sau 30 ngay.

Thi nghiém xac dinh thoi gian bao quan ctia ché
phim duoc thuc hién thong qua viéc danh gia mat do
xa khuén trong ché phdm sau thoi gian bao quéan 0
gio, 1 thang, 2 thang, 3 thang va 6 thang & diéu kién
nhiét do phong theo TCVN 6168 - 2002. Ché phadm vi
sinh vat (VSV) phan giai xenlulo.
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Cac thi nghiém duoc 1ap lai 3 1an. So liéu nghién
ctru duoc xtr Iy théng ké sinh hoc trén phan mém
Excel 2010.

3. KET QUA VA THAO LUAN

3.1. Piéu kién nhan sinh khéi ching XM6 bing
ky thuat 1én men chim

Két qua nghién ctru x4c dinh moi truong lén
men pht hop thé hién trong hinh 1 x4c dinh cac moéi
truong lea chon déu cho hiéu qua 1én men tot, khoi
luong sinh khéi tao thanh cao hon ddi chimg 1a moi
truomg CG, trong d6 moi truong LM2 cho hiéu qua
lén men thu sinh khdi cao nhat dat 15,2 mg/ml, moi
truomg LM3 cho hiéu qua lén men cao twong duong
moi truong LM2. Tuy nhién, moi truong LM2 st
dung nguén nito' tir cao ndm men cé gia thanh cao,
nén moi truomg LM3 duoc lya chon sit dung cho
nhan sinh khéi ching XM6. Dic biét khi lén men
trong moi truong LM3, ching XM6 co6 tao cac bong
soi (pillet) do cac té bao xa khudn tao soi bén két voi
nhau lam dich 1én men trong suét, dong thoi khi két
thic 1én men cac bong soi nay ling két nhanh giup
thuan loi cho qua trinh thu héi sinh khai. Day 1a mot
diém loi thé khi lua chon moi truong LM3 1am moi
truong nhan sinh khéi chiing XM6.
30 1~

(¥
n

Sinh khoi (mg/ml)
Duimg kinh VPG co chat (mm)
O

Z
Z
Z
Z
Z
Z
Z
Z
Z
7
Z
7
Z
Y
Z
P
Z

LM1 LM2 LM3 LM4 LMS

Moi truwdong 1én men
Pudmg kinh VPG co chat

B Sinh khoi

Hinh 1. Sinh khéi va hoat tinh sinh hoc ching xa
khuin XM6 trén cac méi truong 1én men khac nhau

35
=
El 30 A
== >
752
o0 o
s < 2 =
=
= E 15
a5
B =
@z -;“) 10
=
B 5 4
)
o s k] = ¥ s -
25°C 30°C 35°C 40°C 45°C
Nhiét ao |
@ Sinh khéi @DPudng kinh VPG co chat

Hinh 2. Sinh khéi va hoat tinh sinh hoc ching xa
khuin XM6 & cac nhiét d6 1en men khac nhau
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Két qua danh gia anh hudng ctia nhiét do lén
men dén sinh trudng, phat trién ctia chiing XM6
duoc thé hién tai hinh 2 va xac dinh & nhiét do 35°C
sinh khéi xa khudn cao nhat dat 15,8 mg/ml sau 72
gi® 1én men, phu hop véi cong bo ctia Lwong Hiru
Thanh (2012), Nguyén Thi Hing Nga va cong su
(2016) vé nhiét do toi uu cho sinh truéng, phat trién
ctia xa khuén trong khoang 30 - 40°C.

Theo Holt (1994); Tran Cim Van (2004);
Nguyén Lan Dang va cong su (2010), pH thich hop
cho phat trién cta xa khuén 1a 6,5 - 7,5. Két qua
nghién ctu trinh bay tai hinh 3 ciing xac nhan st
dung méi truong c6 pH ban dau 7,0 sinh khéi chiing
xa khudn XM6 cao nhat, dat 16 mg/ml sau 72 gi¢ 1én
men.

Két qua nghién cttu thé hién tai hinh 4 cho thdy,
sinh khéi xa khuén tang dan theo thoi gian 1én men
va dat cao nhat sau 96 gio 1én men.
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Hinh 4. Sinh khéi va hoat tinh sinh hoc chiing xa

khuin XM6 sau cac thoi gian 1én men khac nhau
Ty lé tiép giong ban dau anh huéng dén qua
trinh 1én men nhan sinh khdi vi sinh vat. Nhiéu cong
bo da xac dinh ty 1é tiép giong ban dau phu hop doi
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voi xa khuin khoang 3 - 5% (Tang Thi Chinh va cong
su, 2006; Luong Hiru Thanh, 2012; Nguyén Thi Hang
Nga va cong su, 2016). Két qua nghién cttu duoc thé
hién & hinh 5 ciing x4c dinh v6i 5% ty lé tiép giong
ban dau, sinh khdi chiing xa khuidn XM6 cao nhat,

hudng t6i thoi han st dung ctia ché phadm. Tir két
qua nghién cttu trén da chon hon hop cam gao, mun
cua, bot cao lanh 1a chat mang dé san xuét ché phdm
vi sinh trong cac nghién ctu tiép theo.

Bang 1. Kha ning tdn tai ctia ching xa khudn XM6

dat 16,2 mg/ml sau 96 gio 1én men. trén cac nguén chit mang
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Hinh 5. Anh huéng ctia ty lé cdp giéng t6i qua trinh
1én men

Tt cac két qua nghién ciru thé hién tai cac hinh
1 dén 5, cac thong s6 ky thuat dwoc lua chon cho qua
trinh 1én men chiing XM6, gom moéi truong: LM3,
nhiét do: 35°C, pH moéi truong: 7, thoi gian lén men:
96 gio, ty le tiép giong ban dau: 5%.

3.2. Chit mang va ty lé phéi tron dich léen men
phtt hop cho san xuit ché phdm

Két qua danh gia kha nang ton tai ctia ching xa
khu4dn XM6 trén cac nguon chiat mang khac nhau
trinh bay trong bang 1 cho thdy mat do xa khuin
trén chat mang 1a cam gao va hén hop cam gao, mun
cura, bot cao lanh duoc duy tri & mic >108 CFU/g
trong thoi gian 30 ngay. Theo Yardin (2000), than
bun va cao lanh 1a 2 chat mang duoc Iua chon khi san
xudt ché phdm chta vi sinh vat thuoc chi
Streptomyces va chi Bacillus. Nguyén Thi Hing Nga
va cong st (2016) da thir nghiém phdi tron ché phdm
gom cac ching xa khu4n c6 kha niang phan giai
cellulose va tinh bot voi cac chit mang 1a cao lanh,
than buin, cAm gao, tinh bot va lua chon duoc chat
mang phu hop la than bun. Viéc st dung than bin
lam chat mang trong mot s6 truong hop co thé giup
cho vi sinh vat duy tri hoat dong trao ddi chat va tiép
tuc sinh trudéng trong thoi gian bao quan, do d6 lam
tang mat do vi sinh vat. Tuy nhién, nhuoc diém 16n
ctia than bun 1a sy thay d6éi vé chat lugng va thanh
phan do nguén gdoc tir cac diém san xudt khac nhau
cing nhu sy ¢6 mat cta vi sinh vat tap lam anh
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Theo Pham Van Todn va cong su (2016) chat
mang la gia thé ma & d6 vi sinh vat trd ngu, ddm bao
dat mat do theo yéu cau trong qua trinh tir sau khi
san xuat dén lac st dung. Chat mang can co kha
nang hut nudc tir 150% dén 200%, ham luong cac bon
hitu co cao, tot nhat > 60%, khong chtta cac chat doc
hai déi voi vi sinh vat tuyén chon va kich thuoc hat
nhoé hon hoic bang 0,25 mm. Két qua thi nghiém
danh gia anh hudng cta ty 1é phoéi tron dich len men
voi chat mang dén mat do xa khuén trong ché phdm
téng hop trong bang 2 cho thdy, ngay sau khi phdéi
tron, cac cong thiec st dung 10%, 15% va 20% dich 1én
men c6 mat do xa khuan dat >10° CFU/g, duy tri &
muc >10% CFU/g doi voi cong thite st dung ty 1é dich
lén men 10% va 15% va tang lén dat >10° CFU/g &
cong thirc st dung ty lé dich 1én men 20% sau 30
ngay phai tron.

Bang 2. Mat d6 xa khuén trong ché phim sit dung ty
1é dich 1én men khac nhau

Mat do xa khudn ctia ché pham
oo stt dung ty 1é dich Ién men
Thoi gian ', .
theo doi khac nhau (CFU/g)
5% 10% 15% 20%
Ngay sau 10x | 3,0x | 43x | 86X
phdi tron 107 108 108 108
30 ngay sau 19x | 6,1x | 72x 1,8x
phdi tron 107 108 108 10°

Theo TCVN 6168 - 2002, mat do vi sinh vat tuyén
chon trong ché pham vi sinh vat phan gidi xenlulo
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phai dat >10% CFU/g trong thoi gian bdo quan. Trén
co s0 tinh toan gia thanh nguyén liéu va chi phi san
xudt, cong thtic phdi tron 10% dich 1én men voi chat
mang duoc lira chon cho san xuat ché phim.

3.3. Chit luong ché phidm vi sinh tir ching xa
khudn XM6

Ché pham vi sinh vat tir ching xa khuan XM6
duoc tao ra bang cach phdi tron sinh khéi xa khudn
sau lén men véi chat mang 1a hon hop cam gao, mun
cura, bot cao lanh theo ty 1é khoi lwong 10 : 90 trong
diéu kién vo trung, sdy & 40°C trong 12 - 24 gid, sau
d6 duoc dong goi trong tui nilon t6i mau. Két qua
nghién ctru kha ning ton tai cta ching XM6 trong
ché pham trinh bay trong bang 3 cho thiy, mat do xa
khu4n ngay sau khi phéi tron 1a 3,2 x 108 CFU/g,
tang nhe sau 1 thang bao quan dat 6,7 x 108 CFU/g.
Tai cac thoi diém kiém tra 2 thang, 3 thang sau phoi
tron, mat do xa khudn van duy tri & mic > 10°
CFU/g, dén thang thtt 6 sau phéi tron mat do xa
khué4n con 1,15 x 10 CFU/g. Két qua nay twong dong
voi nghién ctu ctia Nguyén Thi Hang Nga va cong
su (2016) vé ché pham vi sinh vat xt ly phé thai ran
sau ché bién tinh bot sdn lam phan hitu co sinh hoc,
trong do6 xac dinh mat do cac chung xa khuan trong
ché pham duy tri & mic én dinh >10% CFU/g sau 3
thang bao quan. Nhu vay, chat luong cta ché phdm
vi sinh vat tir chiing xa khudn XM6 dam bdo yéu cau
qui dinh tai TCVN 6168 - 2002 sau 3 thang bao quan
& diéu kién nhiét do phong.

Bang 3. Chit luong ché ph4m vi sinh vat theo thoi
gian bao quan

Thoi gian Mat do xa khuin | Hoat tinh
bao quan (CFU/g) enzyme
0 gior 3,2x 108 +
1 thang 6,7x 108 +
2 thang 6,1x 108 +
3 thang 512x 108 +
6 thang 1,15 x 107 +

Ghi chu: + Puong kinh phan giai CMC, tinh bot,
gelatin, tween 80> 10 mm.

4. KET LUAN

biéu kién thich hop cho nhan sinh khdi chiing
xa khuan XM6 bang ky thuat lén men chim 1a méi
truong lén men: LM3, nhiét @6 1én men: 35°C, pH
moi truong lén men: 7, thoi gian 1én men 96 gio, ty 1é
tiép giéng ban dau: 5% (v/v). Sinh khéi xa khuin sau
lén men c6 mat do dat > 102 CFU/ml.
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Hén hop mun cua, cam gao, bot cao lanh phoi
tron theo ty 1é khoi luong 1: 1: 1 1a chiat mang phu
hop cho san xuat ché phdm vi sinh vat tir ching xa
khuan XM6.

Ché phdm vi sinh vat tao ra tir sinh khéi xa
khudn sau lén men chim va chat mang la hén hop
cam gao, mun cua, bot cao lanh theo ty 1é khoi luong
10 : 90 c6 chat luong dap tng TCVN 6168 - 2002 sau
3 thang bao quan & diéu kién nhiet do phong.
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STUDY ON PRODUCTION OF MICROBIAL INOCULANTS FROM Streptomyces thermocarboxydus XM6
TO USE FOR BIOTOILET

Dang Thi Hong Phuong?, Le Van Thang!, Nguyen Thi Kim Thanh?, Do Thi Tuyen!

VietNam - Russia Tropical Centre

Summary

For the purpose of producing microbial inoculants to handle of biotoilet waste, this paper presents the study
results on the conditions of biomass production of Streptomyces thermocarboxydus XM6 by submerged
fermentation and determination of suitable carrier for the production of microbial inoculants. The study has
identified the appropriate specifications for fermenting the biomass of Strepfomyces thermocarboxydus
XM6 such as fermentation medium: LM3, fermentation temperature: 35°C, medium pH: 7, fermentation
time: 96 hours, initial broth culture of 5% v/v. The density of XM6 strain after the fermentation reached
above 10° CFU/g. The carrier for the microbial inoculant is a mixture of sawdust, rice bran, and kaolin with
ratio of 1: 1: 1. Microbial inoculants to handle of dry toilet waste is produced by mixing biomass of of
Streptomyces thermocarboxydus XM6 with carrier at the rate of 10%. The Strepfomyces density of inoculant
reached >10° CFU/g, met Vietnam’s standard of TCVN 6168 - 2002 on the quality of cellulose degrading

microbial inoculant after 3 months of storage.

Keywords: Streptomyces, biomass production by submerged fermentation, carrier, microbial inoculants for

biotoilet.
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