KHOA HOC CONG NGHE

TOI UU HOA BIEU KIEN NUGI CAY CAC CHUNG
VI SINH VAT HUU iCH BE TAO CHE PHAM XU LY
CHAT THAI RAN HUU CO THANH PHAN BON

Pham Thi Bich Liéu!, Nguyén Nhu Ngoc!,
Vii Kim Dung!, Nguyén Pang Minh Chanh? "

TOM TAT

Nghién ctru nay da tuyén chon va t6i vu héa moi truong 1én men thu sinh khéi ba ching vi sinh
hiru ich: Bacillus velezensis N,,, Bacillus amyloliquefaciens NT va Trichoderma sp. N, voi dic
tinh cac ching c6 kha niang chuyén héa cac hop chat hitu co da dang (tinh bot, cellulose, protein
va pectin), c6 kha nang sinh téng hop IAA, phan giai phot phat kho tan va ¢6 dinh nito, d6i khang
vi sinh vat gay bénh. Cac thong s6 t6i tu moi truong 1én men thu sinh khéi cac chiing bao gom:
Ching N,, bé sung 4,5 g/1 tinh bot, 8,25 g/l pepton, pH = 7, nhiet do 34°C; toc do lac 150
vong/phut, ham luong sinh khdoi wot ching N,, dat 27,55 g/1. Ching NT lén men trong moi
truong chta 3,87 g/1 tinh bot, 8 g/1 pepton, pH = 7, nhiét do 35°C; toc do lac 150 vong/ phut, ham
luong sinh khoi wot dat 29,32 g/1; trong moi truong chira 5g/1 tinh bot; 6,85 g/1 pepton; pH = 6;
nhiét do 32°C; toc do lac 77 vong/phut, ham luwong sinh khéi uét ching N, dat 39,21 g/1. Buéc
dau da tao duoc ché pham vi sinh vat trén chat mang dé xtt Iy chat thai hitru co thanh phan bén

dat tiéu chudn.

Tt khéa: Chat thai ran hiru co, phan vi sinh, t67 uu, xir Iy chat thai, vi sinh vat.

1. DAT VAN BE

Gia Lai 1a tinh co6 dién tich 16n thi hai & Viét
Nam va c6 khoang 845.000 ha dién tich dat san
xuat nong nghiép. Do vay, luong phé thai sau thu
hoach rat 16n (chuc van tan), rat da dang, bao
gom vo ca pheé, than 14 thuc vat trén déng ruong,
vo trai cay sau ché bién... Thém vao do, theo
thong ké ctia Chi cuc Bao vé moi truong tinh Gia
Lai, uéc tinh lwong chat thai ran sinh hoat toan
tinh 1a 755 tdn/ngay, trong do, khu vuc do thi la
367 tan/ngay, khu vuc noéng thon 1a 388
tan/ngay. Rac thai hitu co chiém ty 1é 16n (trén
60%) tong luong chat thai. Tuy nhién, cac nguon
chat thai nay chua duoc xtt ly gay 6 nhiém
nghiém trong moi truong va ngudn nudc, trong
khi dat dai lai thiéu tram trong nguon dinh duong

! Truong Pai hoc Lam nghiéQ
2Vién Nghién ctru va Phat trién Nong nghiép Nafoods
* Email: ndmchanh75@gmail.com

cho cay va hang nam chang ta phai bo ra hang
chuc trieu USD dé mua phan héa hoc & nudc
ngoai [1].

Hién nay, rac thai hitu co chiém ty 1é 16n (trén
60%) tong luong chat thai. Tuy nhién, cic nguon
chat thai nay chua duoc xtt ly gay 6 nhiém nghiém
trong moi truong va ngudn nuoc, trong khi dat dai
lai thiéu tram trong nguén dinh dudng cho cay va
hang nam chung ta phai bé ra hang chuc triéu
USD dé mua phan hoa hoc & nudc ngoai. Viéc ap
dung cac bién phap xt Iy truyén théng nhu: U tu
nhién, dot thuong mang lai hiéu qua thap. Do do,
nghién ctu tuyén chon cac ching vi sinh vat hitu
ich méi, c6 nhiéu dac tinh tot dé nang cao hiéu
qud cta qua trinh x ly chat thai hitu co va nang
cao chat luong phan bon van la van dé co y nghia
khoa hoc va thuc tién duoc cac nha khoa hoc quan
tam [2-3].
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Nghién ciru nay da tién hanh phan lap, tuyén
chon, dinh danh cac ching vi sinh vat c6 hoat tinh
enzyme da dang va mot s6 hoat tinh sinh hoc c6
loi khac nhw: Kha nang c6 dinh nito, phan giai
phot phat kho tan va sinh tdng hop IAA tir hé vi
sinh vat da thich nghi tu nhién véi méi truong chat
thai, @€ gép phan lam giau them bo giong vi sinh
vat phan gidi manh cac hop chat hitu co va phoi
hop cac ching da tuyén chon dé tmg dung vao xt
ly chat thai ran hiru co trén dia ban tinh Gia Lai,
nhidm tao ra ngudn phan bon hitu co sinh hoc gia
tri cao cho nganh nong nghiép.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Céc mau chat thai rin nong nghiép (gbé muc,
la muc, rom ra) dang phan hdy duoc ldy tai dia
diém khu vuon wom Phan hiéu Truong Pai hoc
Lam nghiép tai tinh Gia Lai. Cac ching vi sinh vat
dinh:
typhimurium, Shigella sp.,

kiém Escherichia coli  Samonella
Bacillus cereus,
Penicillium casei Staub, Aspegillus flavus dugc
cung cap tir bo suu tap giong Bo mon Cong nghé
vi sinh - héa sinh, Vién Cong nghé sinh hoc Lam

nghiép, Truong Pai hoc Lam nghiép.
2.2. Phuong phap nghién citu

2.2.1. Phan Igp cdc chung vi sinh vat co kha
ndng phan gidi cac hop chat hi co

Can 1 g mau, nghién véi 10 ml nuéc cat vo
triing, pha loang va trang 0,1 ml trén dia chira moi
truong thach - cao thit - pepton. Nuoi & nhiét do
30°C sau 3 ngay, cdy chuyén cac khuén lac riéng
ré khac nhau vé hinh théi sang cac dia khac, qua
trinh nay duoc lap lai cho dén khi khuén lac thuan
nhat [4]. Cac khuén lac riéng ré duoc chuyén sang
moi truong NA (vi khudn) hoiac PDA (ndm) bd
sung 1% co chat tinh bot/CMC/pectin/cazein. Sau

khi cdy, cac dia dugc nuéi trong ti nuodi & nhiét do

35 - 37°C trong 24 - 36 gio (vi khudn) hoac 72 - 96
gid (nAm).

22.2 Tuyén chon ching vi sinh vt cé cdc dic
tinh phu hop dé san xuat phan hitu co vi sinh

- Kha nang sinh enzyme ngoai bao phan giai
chat hitu co: Cac khuén lac riéng ré duoc xac dinh
hoat tinh sinh enzyme ngoai bao phén giai cac co
chat (tinh bot, CMC, pectin, casein) theo phuong
phap xac dinh vong phan gidi co chat trén dia
thach.

- Kha nang c¢o dinh nito: Ching vi sinh vat
duoc cay trai trén moi truong Ashby manitol agar,
nuoi & 30°C trong 72 gi¢. Chon cac ching phat
trién tot trén moi truong nay va nudi ciy sang moi
truong Ashby 16ng véi ché do lac 125 vong/phut,
30°C trong 72 gio. Ly tam thu dich trong va xac
dinh néong do NH," c6 trong dich nuéi cdy bing
phuong phap so mau voi thuoc thit Nessler, st
dung duwong chudn amonium.

- Kha nang phan giai phét phat kho tan: Cac
ching vi sinh vat duoc nuéi trong méi truong NB
l6ng pH = 7, & 37°C trong 96 gio, toc do lac 120
vong/phut. Ly tam 6.000 vong/phut, trong 10
phut, thu dich va cdy cham diém vao méi truong
Pikovskaya’s, dugc nuoéi & 37°C, trong 24 gio. Do
duong kinh vong thity phan Ca;(PO,).,.

- Kha nang sinh téng hop IAA (Indole-3-Acetic
Acid): Ham luong IAA duoc tao ra trong dich lén
men vi khudn duogc xac dinh bang phuong phap so
mau st dung thudc thir Van Urk Salkowski.

- Kha ning doi khang véi vi sinh vat gay bénh:

Céac chung tuyén chon dugc xac dinh kha
nang doi khang véi mot s6 ching vi khudn va ndm
bénh bang phuong phap dia cdy kép. Vi khuan va
ndm bénh duoc cdy trai trén moi truong dinh
duong thich hop, sau d6 cac ching tuyén chon
duoc cdy cham diém cuing trén 1 dia moi truong va
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nuodi & ta nuoi & 30 - 35°C trong 48 - 72 gio sau do
quan sat hién tuong doi khang.

2.2.3. Dinh tén cdc ching tuyén chon

Dic tinh chiing vi sinh vat duoc xac dinh theo
cac phuong phép trong s tay phan loai vi sinh vat,
mo ta hinh thai, dic diém té bao va khuén lac, dac
diém Gram dé dinh tén so bd cac chiang. Tiép do,
dinh tén ching bing sinh hoc phan ti theo
phuong phap mo ta ctia Tim Sandle (2016) [5]. Vi
sinh vat duoc tich ADN va xac dinh trinh ty doan
gen 16S rRNA (vi khudn) hodc ITS1 - 5,8S - ITS2
(ndm).

2.2.4. Toi uu hoa xdc dinh thong so lén men
thu sinh khéi cdc chung vi sinh vat

T6i wu hoa diéu kién nudi cdy thu sinh khoi
cac chung tuyén chon theo phuong phap bé mat
dap tmg va quy hoach Box-Benken, stt dung phan
mém Design-Expert. Ma tran thuc nghiém bao
gom 17 thi nghiém v6i khoang chay cta 3 yéu to
khao sat 1a: Pepton 7 - 9 g/1, nhiét 6 30 - 40°C, pH
6 - 7 (chung N,,)); pH 6,5 - 7,5, nhiét do 30 - 40°C,
ham luong tinh bot 3,5 - 4,5 g/1 (ching NT); ham
luong tinh bot 6 - 8 g/1, nhiet do 25 - 35°C, toc do
lac 50 - 150 vong/phut (chiing N,). Sau thoi gian
nuodi cdy xac dinh ham luong sinh khéi w6t ciia cac
ching nhu sau: Ly tam dé loai bo moéi truong nudi
cdy & 6.000 vong/phut, can dé xac dinh khoi luong
sinh khoi w6t ctia cac ching trong thé tich moi
truong lén men.

22.5. Quy trinh tao ché pham vi sinh trén chat

mang

Sau khi Ién men thu sinh khéi ba ching NT;
N,, va N, & cac thong s6 1én men tdi wu, tién hanh
ly tam & 6.000 vong/phut dé thu sinh khéi w6t cac
ching va tron thanh héon hop sinh khai wét voi ty
1é ba ching lan luot 1a 1:1:1 (w/w/w) trong nudc
muoi sinh 1y theo ty 1é ct 1 g hén hop sinh khoi
pha trong 100 ml nudc mudi sinh ly. Chat mang st

dung gém mun va than bun (1:1) dugc nghién

nho, sdy & 130°C dat do 4m 5% duoc bao quan
trong tui zip ni 1ong sach, kho dé st dung. Tién
hanh phdi tron déu hon hop sinh khéi voi chat
mang theo ty 1& ct 100 ml nwdéc mudi sinh Iy (chia
1 gam hén hop sinh khai) phdi tron véi 1 kg chat
mang duoc ché phdm vi sinh. Sy ché phdm & 40°C
dén do 4m 8 - 9%, bao goi trong tui polyethylen dan
kin, bao quan trong nhiét do thuong. Xac dinh mat
do vi sinh vat hitu ich trong chat mang sau 15 tuin
béao quan theo TCVN 4884:2005 [6].

22,6, Thir nghiém hiéu qud xir Iy chat thai cua
ché pham vi sinh

Qua trinh thtt nghiém hiéu qua xit ly chat thai
thanh phan bén cta ché phdm duoc thuc hién nhu
sau: Chudn bi chat thai (g6 muc, 14 muc, rom ra):
dao déu va tron them (0,5%) phan chudng, uré,
phan lan, voi bot, dé bg sung dinh duong. Trai chat
thai da phoi tron thanh 16p cao 30 - 35 cm. Pha ché
phdm vi sinh vat trén chat mang véi nuéc thanh
dung dich (10 g/1) va tuoi déu len lop chat thai dé
dat toi do 4m 65 - 70%. Sau d6 trai thém 1 16p tuong
tu va tiép tuc tudi dung dich da pha sén ctt nhu vay
cho dén hét luong chat thai. Day nap thung lai cho
cac vi sinh vat c6 ich phat trién, phan huy luong
chat thai va dao tron hai ngay 1 lan. Sau 8 tuan
lay mau dé xac dinh cac chi tiéu phan bén theo
TCVN 7185:2002 [7]. Doi ching dé so sanh 1a chat
thai duoc tron va @ khong c6 ché pham chi loi
dung hoat dong ctia cac ching vi sinh vat tu nhién.

2.3. Phuong phap xit ly s6 liéu

S6 liéu duogc xt Iy theo phuwong phap thong ke
sinh hoc bang phan mém Excel 2010.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan 1ap va tuyén chon céc chiing
vi sinh vat c6 kha ning phan gidi manh hop chat
hiru co tir nguon thai

3.1.1. Phan Iip va tuyén chon cdc ching vi
sinh vt

Dé tao ché pham xit ly chat thai ran hiru co
thanh phan bén, cic chiing vi sinh hiu ich ngoai
kha nang déng hoa va st dung da dang cac hop
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chat hitu co cé trong chat thai nhu tinh bot,
cellulose, pectin, protein... con can c6 mot s6 hoat
tinh sinh hoc c6 loi khac nhw: Kha ning c6 dinh
nito, phan giai phot phat kho tan va sinh téng hop
IAA. Ttr mau chat thai nong nghiép (rom, 14 cay,
mun...) hoai muc da phan lap duoc 45 ching vi
sinh vat. Sau khi sang loc thu duogc 7 ching vi sinh

vat c6 nang luc sinh tdng hop da enzyme (bao gdm
NT; N,,; AT;; AT; Ny; N, va M)). Tiép d6, tuyén
chon duoc 3 ching (NT, N,, va N,) c6 hoat tinh
phan hay chét hitu co manh, kha ning c6 dinh
nito, phan giai phot phat kho tan va sinh téng hop
IAA. Két qua duoc trinh bay & bang 1.

Bang 1. Mot s6 hoat tinh c6 1oi ctia chiing tuyén chon

) . Ky hiéu chiing vi sinh vat
Hoat tinh sang loc
NT N,, N,
, i 0 20+0,8 17+0,7 16 £ 0,6
Duong kinh Tinh bt
co chat (D-d, Cazein 8,9+0,3 12+0,4 12+0,5
mm) Pectin 7,9403 78403 13405
Ham lrong NH," trong dich nudi cay |, g5, 3 3,281+ 0,03 2,481 + 0,04
(mg/1)
Hoat tinh phan giai Ca;(PO,), (D/d) 9,5+0,3 9,5+03 10,07 £0,4
Ham luwong IAA trong dich nu6i cay 36,48+ 1,0 40.85+12 3642+ 1.1
(pg/ml)

Tuyén chon cac ching da tac dung 1a huéng
nghién ctu duoc nhiéu tac gia lwa chon nham xi
Iy hiéu qua cac phé phu phdm nong nghiép [3, 8,
9]. Nguyén Thi Thu Thay va Tran Thi Xuan
Phuong (2017) [2] da nghién cttu tuyén chon duoc
ba ching vi sinh vat c6 kha nang phan giai
cellulose manh bao gdm ndm méc, xa khuén va vi
khudn. Rodriguez va Fraga (1999) [8] cho ring,
cac chang thudc chi Bacillus, Rhizobia va
Pserudomonas c6 kha nang hoa tan phét phat vo
co khong tan. Tam chung vi khu4n c6 kha nang
sinh IAA véi luong cao nhat dat 12 pg/ml duoc
phan lap tur dat [10].

Két qua da cho thdy, cac ching duoc tuyén
chon cta nghién cttu nay c6 kha niang c6 dinh
NH," kha t6t so v6i mot s6 ching khac nhu
Pseudomonas sp. va Bacillus sp. (v6i ham luong
NH,* trong dich nudi cay dat 3,5 mg/1) [9]. Thém
vao d6, kha nang sinh IAA ctia cic ching nay
tuong tw so voi cac chung B. megaterium,
Lactobacillus casei, B. subtilis, B. cereus va

Lactobacillus acidophilus (ham luong IAA tir 10 -
60 pg/ml), 1a nhitng ching da duoc ching minh
c6 tinh tmg dung dé thac ddy va cai thién su phat
trién mot so loai thuc vat [11]. Nhu vay cac ching
nay c6 tiém niang cao dé tng dung vao san xuat
cac ché pham vi sinh hitu ich.

3.12 Kha ning doi khdng voi vi sinh vat giy
bénh

Dé tuyén chon cac chiung c6 kha ning doi
khang véi vi sinh vat gay bénh, cac ching duoc
kiém tra tinh d6i khang véi mot so vi khudn gay
bénh kiém dinh (Samonella, Shighela, E. coli
Bacillus cereus) va hai loai nAm gay bénh trén
thuc vat (Penicillium casei Staub, Aspegillus
flavus). Két qua trong bang 2 cho thay, duong
kinh vong khang > 4,5 mm, thé hién kha nang doi
khang manh gitta chiing NT véi ching Penicillium
casei Staub, gitra chiing N,, v6i ching Salmonella
va A. flavus. Ca 3 chung déu c6 kha nang khang
yéu voi chung Shighelava B. cereus (duong kinh
vong khang < 2,0 mm) va E. coliv6i chiing N,,.
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Bang 2. Puong kinh vong ddi khang vi sinh vat gay bénh ctia cac chiing

buong kinh khang (mm)

Ching Salmonella Shighela E. coli B. cereus ij:gggi%j A. flavus
NT 2,3+0,09 1,5+ 0,06 2,0£0,06 1,5+0,03 4,5+0,20 2,8+0,12
N,, 45+013 | 234008 | 1,5+007 | 1,.8+006 | 3,5+0,13 554023
N, 2,5+0,10 1,7+0,07 3,8+£0,14 1,0 £0,03 2,0£0,09 2,2+0,13

3.1.3. Dinh tén cdc chiing tuyén chon

Két qua tach chiét ADN, gidi trinh tu gen va so
sanh voi trinh ty trén genbank ctia cac ching
tuyén chon thu duoc két qua & bang 3. Chung N,,

100% tuong déng voi B. velezensis ching NT
tuong doéng 100% voi B. amyloliquefaciens va
ching N, twong dong 100% véi Trichoderma
Inhamatum.

Bang 3. Két qua dinh danh cac chiing vi sinh vat

Ky hieu Teén loai bo tuong bac diém khuan lac
ching dong (%)

NT Bacillus amyloliquefaciens 100 G (#), khudn lac mau tring kem, hinh hoa, mat trén
16i, chia thanh nhiéu ngan, duong kinh 2 — 3 mm.

N,, Bacillus velezensis 100 G (¥, khuan lac hinh khong c¢6 dinh, vién hoi 16i
thanh bo ro, bé mit nhay, mau trang duc

N, Trichoderma sp. 100 Heé soi khi sinh mau xanh nhat, bong, soi co chat
mau xanh dam.

Két hop cac dac diém sinh hoa va dinh danh
bang sinh hoc phan ti, cac ching tuyén chon bao
gom:  Bacillus  velezensis N,  Bacillus
amyloliquefaciens NT va Trichoderma sp. N,
Theo nhiéu nghién cttu cac ching thudc giong
Bacillus nhw: B. subtilis; B. thurigenesis, B.
pumilus, B. licheniformis, B. amyloliquefaciens, B.
methylotrophycus, B. megaterium... déu 1a céac
ching vi khudn khong gay doc t6 va an toan, co
loai duoc st dung voi vai tro 1a probiotic trong
thuc phdm [12]. Theo Xinva Hailin (2023) [13]
nhan dinh cac ching nam thuoc chi 7richoderma
1a ching ndm dugc tng dung phé bién dé kiém
soat cac bénh truyén qua dat cing nhu mot so
bénh trén 14, hoa va qua cta cac loai cay trong
khac nhau. 7richoderma khong chi c6 thé ngin
ngtra bénh ma con thac ddy ting truéng thuc vat,
cai thién hiéu qua st dung chat dinh dudng, ting
cuong suc dé khang ctia cay trong va cai thién moi
truong 6 nhiém hoéa chiat nong nghiép.
Trichoderma spp. ciing hoat dong nhu mot tac
nhan kiém soat sinh hoc an toan, chi phi thap, hiéu
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qua, than thién vi moi truomg cho cac loai cay
trong khac nhau. Do vay, chiing vi khuidn N,,, NT
va nam N; tuyén chon dap tng yéu cau an toan va
hoan toan c6 thé tmg dung dugc trong viéc san
xuat ché phdm vi sinh xtt Iy chat thai hitu co thanh
phan boén.

3.2. Két qua diéu kién len men tdi wu thu sinh
khéi cac ching

Qua trinh t6i wu héa diéu kién lén men thu
sinh khéi cac ching dua trén co sé da khao sat
diéu kién thich hop dé nuoéi cdy cac ching vi sinh
vat & cac yéu t6 anh hudéng riéng ré nhu ham
luong tinh bét, ham luong pepton, pH, nhiét do,
toc do lac (két qua nghién cttu khong duoc trinh
bay trong bai bao). Phan nay chi trinh bay két qua
toi uu voi ba yéu t6 ctia moi truong lén men c6 anh
hudong 16n t6i sy phat trién sinh khoi cta cac
chiing. Chiing N,,, ba yéu t6 anh huong lon t6i
sinh khéi duoc t6i wu 1a: Ham luong pepton, pH,
nhiét do. Ching NT, ba yéu t6 gom: pH, nhiét do,
ham lwong tinh bot. Trong khi d6 véi chiing N, ba
yéu t6 la: Ham luong tinh bot, nhiet do, toc do lac
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c6 anh hudng 16n nhat dén ham luong sinh khoi
u6t. Két qua toi vu bang phan mém cho thdy, voi
ham luong tinh bot 3,5 - 4,5 g/1 (ching NT) hoac 6
- 8 g/1 (chiing N,); ham luong pepton 7 - 9 g/1; pH
6 - 7 (ching N,,) hoac pH 6,5 - 7,5 (ching NT);
nhiét do 30 - 40°C (ching N,,, NT) hoac nhiét do
25-35°C (chiing N,); téc do lac 50 - 150 vong/phut
v6i ca 3 ching. O cac diéu kién 1én men nay, ham
luong sinh khoi w6t cac chiing vi sinh vat thu duoc

cao nhat. Cac khoang gia tri khac cho ham luong
sinh khoi thap hon.

Anh hudéng dong thoi ctia 3 yéu t6 d6i voi timg
chung duoc xac dinh theo phuong phap quy hoach
thuc nghiém bac hai dé toi wu diéu kién nuoi cay
thu sinh khoi. Két qua thi nghiém ctia 3 ching vi
sinh vat duoc tong hop & bang 4, 5 va hinh 1.

Bang 4. Ma tran thuc nghiém qua trinh nuéi cdy thu sinh khdi 3 chiing vi sinh vat

Chting N,, Ching NT Ching N,

Ham .. | Sinh N Ham Sinh Ham . Sinh

TT | jyong Nhi€t | 4 héi Nhit | luong |} ;| Tuong | Nhiet | pc 45 14e | khoi
pepton pH (?g) uot pH (?g) tll)r;? uot tll)l(lil (fg) (vong/phut) | uot
(g/D (g/ (g/l) g/ (g)l) g/

1| 70 60| 35 |1878|7,0| 30 | 45 [2223| 7,0 | 35 50 38,59
21 90 |60| 35 [1832]75| 40 | 40 |2625| 7,0 | 30 100 36,89
31 70 |70| 35 [2038]70| 35 | 40 |2898| 7,0 | 30 100 36,96
41 90 |70| 35 [2479]7,0| 35 | 40 |2846| 7,0 | 35 150 33,28
51 70 |65| 30 [1991]65| 35 | 35 (21,39 80 | 30 150 28,19
6| 90 |65| 30 [1986[70| 30 | 35 [21,16| 60 | 35 100 32,69
71 70 |65| 40 [1813|75| 35 | 45 [2008| 60 | 25 100 23,54
8| 90 |65| 40 [1852|7,0| 35 | 40 [2834| 7,0 | 30 100 37,81
9| 80 |60| 30 [1927|70| 40 | 45 |2314| 7,0 | 30 100 38,41
10| 80 |70| 30 |2605|75| 35 | 35 [2092| 60 | 30 150 21,36
11| 80 |60| 40 |1889|70| 35 | 40 [2929| 70 | 25 50 29,07
12| 80 |70| 40 |21,36/70| 35 | 40 [2729| 70 | 30 100 37,25
13| 80 |65| 35 |2528/65| 40 | 40 [2218| 80 | 25 100 25,77
14| 80 |65| 35 |2665/65| 30 | 40 [1971| 80 | 30 50 31,82
15| 80 |65| 35 |2597|70| 40 | 35 [27,71| 80 | 35 100 37,17
16| 80 |65| 35 |2634|75| 30 | 40 [2028| 60 | 30 50 29,76
17| 80 |65| 35 |2753/65| 35 | 45 [1997| 70 | 25 150 19,95
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Béng 5. Diéu kién t6i wru ly thuyét dé nuéi cdy thu sinh khdi cac chiing vi sinh vat

e /‘
Hinh 1. Chiing N; trén méi truong Ashby rin (A);
Phan giai Ca;(PO,), ctia ching N, (B)

Voi chang N,,, thuc nghiém tai diéu kién nuoi
cdy c6 ham luong pepton 8,25 g/1, nhiet do 34°C
va pH = 7, sau 36 gi¢o nudi cdy ham luong sinh khoi

Ten Khoang yéu t6 nghién ctru biéu kién t6i vu Ham luong sinh
ching khoi wot (g/1)
N,, |-Pepton7-9g/l - Pepton 8,18 g/1 27,38
- Nhiét @6 30 - 40°C - Nhiét d¢ 33,57°C
-pH6-7 -pH 6,9
NT |-pH6,5-7,5 -pH 7,05 29,32
- Nhiét d¢ 30 - 40°C - Nhiét d¢ 38,83°C
- Ham luong tinh bot 3,5-4,5g/1 | - Ham luong tinh bot 3,87 g/1
N, - Ham luong tinh bot 6 - 8 g/1 - Ham luong tinh bot 6,85 g/1 39,21
- Nhiét @6 25 - 35°C - Nhiét d6 31,99°C
-Téc do lac 50 - 150 vong/phut -Téc do lac 76,86 vong/phut

uwot thu duoc 1a 27,55 g/1. Tuong tu, véi chiing NT,
thuc nghiém tai diéu kién ham luong tinh bot 3,87
g/1, nhiet do 39°C va pH = 7, sau 48 gio nudi cay
ham luong sinh khéi woét thu duoc 1a 29,57 g/I;
ching N, thuc nghiém tai diéu kién ham luong
pepton 6,85 g/1, nhiét do 32°C va toc do lac 77
vong/phut, sau 96 gio nuodi cdy ham luong sinh
khoi wot thu duoc 13 39,42 g/1. Nhu vay, so voi ly
thuyét, cac két qua thuc nghiém cé do twong thich
cao, cac thong so tai diéu kien thuc nghiém duoc
ung dung cho qué trinh nuoi cdy timg ching vi
sinh vat dé thu nhan sinh khéi phuc vu cho qua
trinh tao ché phdm vi sinh vat hitu ich.

A, . |B
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Hinh 2. Ham ky vong va diéu kién t6i wu cia chiing vi sinh vat
Ghi chu: A: chung N,, B: chung NT, C: ching N,.
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3.3. K&t qua x4y dung quy trinh tao ché phdm sdy & 40°C dén do 4m 8 - 9%, bao goéi trong tui
phan bén polyethylen dan kin, bdo quan trong nhiét do
thuong. Két qua xac dinh mat do vi sinh vat hitu
i ich trong ché pham vi sinh sau sy va thoi gian bao

Hon hop sinh khoi uét ctia 03 ching vi sinh  guan duoc thé hién trong bang 6.
vat tuyén chon dugc tron déu voi chat mang va

3.3.1. Tao ché pham vi sinh trén chat mang

Bang 6. Mat do vi sinh vat hitu ich trong ché phdm

Thoi gian (tuan) 2 4 6 8 10 15
Mat do N, 3,9x10° 4,8x10° 3,7x10° 3,4x108 3,3x108 2,0x108
té bao NT 4,4x10° 3,2x10° 3,1x10° 4,8x10° 3,4x10° 3,1x108
(CFU/g) N, 1,3x10" | 58x10° | 4,2x10° | 3,5x10° | 29x10° | 1,7x10°
Két qua trong bang 6 cho thdy, sau thoi gian 3.3.2 Thir nghiém hiéu qua cia ché pham vi

bdo quan 15 tudn mat do cac chiung vi khudn sinh trén chat thai
Bacillus velezensis N,,, Bacillus amyloliquefaciens
NT dat 10° CFU/g va nam Trichodermasp. N, dat  pop duoc ldy mau phan tich cac chi tiéu theo tiéu
10° CFU/g. Nhu vay dam bao theo  pu4n phan bon hiu co QCVN 0l
TCVN6168:2002 ché phdm vi sinh vat phan giai 189:2019/BNNPTNT [15].

xenlulo [14].

Sau 8 tuan 1 voi ché pham, chat luong phan

Bang 7. Két qua phan tich mét s chi tiéu chit luong ctia phan bén hiru co

TT| Chitiéuphan |Phuong phap phan Két qua
tich tich Phan t véi ché baoi chimg Chi tiéu chat luong
phﬁm vi sinh theo QCVN 01-
189:2019/BNNPTNT
[15]
1 b6 chin Cam quan Phan mau nau den,| Phan mau nau -
toi xOp, kich thuéc | vang, bét, kich
dong déu, khong | thudc it dong
mui hoi. déu, mui hoi.
2 |boam (%) TCVN 9297:2012 30,33 50,14 -
[16]
3 |pH TCVN 5779:2007 7,2 7,8 -
[17]
4 |Ham luwong chat| TCVN 9294:2012 41,31 39,99 > 20
httu co (%) [18]
5 |Ham luong nito| TCVN 8557:2010 2,58 1,87 -
tong so (%) [19]
6 |Ham luong lan| TCVN 8559:2010 2,35 0,49 -
hitu hieu (%) [20]
7 |Ham luong kalii TCVN 8560:2010 3,58 0,22 -
hitu hiéu (%) [21]
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8 [Mat do| TCVN 4829:2005 4.10° Khong phat hien/25 g
Samonella [22]
(cfu/g)

9 |[Ham luong axit| TCVN 8561:2010 3,56 0,85 -
humic [23]

Ghi chu: () khéong ddnh gid.

Theo QCVN 01-189:2019/BNNPTNT [15]:
Céc loai phan bén co6 st dung chat hitu co nguon
goc tir rac thai do thi; phé thai cong nghiép ché
bién nong san, thuc phdm; phé thai chan nuoi lam
nguyén liéu san xuat, phan hiru co tao thanh can
danh gia cac yéu to han ché nhu: As, Pb, Hg, Cd,
vi khudn Sa/monella, vi khuan E. coli Két qua
phan tich trong bang 7 cho thay, phan hitu co thu
duoc co cac chi tieu dinh dudng dat yéu cau, cao
hon nhiéu so voi cong thitc d6i ching 1a phan chi
duoc U tu nhién, dic biét & cac chi tiéu ham luong
lan va kali hiru hiéu, ham luong axit humic. Chi
tiéu vi sinh vat gay bénh & phan bon 0 v6i ché
pham vi sinh ciing khong phat hién trong khi & doéi
ching van chia dén 10> CFU/g. Diéu nay da cho
thdy, vai tro cia cac chung vi sinh vat hiru ich co
trong ché pham da c6 tac dung tot. Mot s6 yéu to
han ché sé danh gia trong thoi gian t6i.

San phdm phan bén tao ra c6 ham luong cac
thanh phan dinh duong dat tot hon so v6i khi
nghién cttu san xuit phan hiru co tir 14 to, rom ra,
than cay ngo va ché phdm vi sinh 7richoderma.
Ham luong dinh dudng dugc danh gia so sanh la
hitu co téng s6 41,31%, nito téng so 2,58%, 1an hitu
hiéu 2,35% va kali hiru hiéu 3,58%, trong khi cac chi
tiéu nay & ché phdm ctia nghién ctru nay lan luot 1a
16,221%; 1,435%; 0,256% va 0,316% [24]. Thém vao
d6, ché pham vi sinh hon hop gém 3 loai vi sinh
vat c6 thé xtt Iy hiéu qua nguén chat thai hiu co
hon so voi viéc chi dung 7richoderma. Két qua
nghién ctru tao ra ché phdm phan boén véi ham
luong dam téng 1a 1,68%, ham luong dam dé tiéu 1a
0,044%, khong nhiém Coliform, gia thanh san xuat

1 kg gia thé thap nhat 1a 4.250 VND/kg khi xit ly
rac thai sinh hoat va 1a cay cao su ¢ ty 1é 1:1,5 [25].

4. KET LUAN

Tir cac mau chat thai hoai muc da phan lap
duoc 45 ching vi sinh vat va tuyén chon 02 chiing
vi khudn (NT; N,,), 01 ching ndm (N,) c6 cac dic
tinh htru ich cho cay tréng: phan giai chat hiru co,
¢6 dinh nito NH," (2,5 - 3,3 mg/1, phan giai 1an kho
tan Cay(PO,), (D/d = 9,5 - 10), sinh téng hop IAA
(36,4 - 40,9 pg/ml) va déi khang manh voi mot so
ching vi sinh vat giy bénh (Penicillium casei
Staub, Salmonella va A. flavus). Pa dinh tén duoc
03 chung tuyén chon 1a B. velezensis N,,; B.
amyloliquefaciens NT va Trichoderma inhamatum
N,

biéu kién t6i vu dé thu sinh khéi, bao gom:
ham luong pepton 8,25 g/1, nhiét do 34°C va pH 7
(chtng N,,), ham luong tinh bot 3,87 g/1, nhiét do
39°C va pH 7 (chung NT), ham luong pepton 6,85
g/1, nhiét do 32°C, toc do lac 77 vong/phut va pH
6 (ching N,). Ham luong sinh khéi dat lan luot 1a
27,55 g/1, 29,57 g/1va 39,42 g/1.

Phan bén tao thanh chua dat chat luong theo
QCVN 01-189:2019/BNNPTNT [15] vi thi€éu danh
gia yéu t6 han ché nhu As, Pb, Hg, Cd, vi khuin
Salmonella, vi khuan E. coli
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OPTIMIZATION OF CULTURE CONDITION FOR USEFUL MICROBIAL STRAINS TO
TREAT ORGANIC SOLID WASTE INTO FERTILIZERS

Pham Thi Bich Lieu!, Nguyen Nhu Ngoc?,

Vu Kim Dung!, Nguyen Dang Minh Chanh?

"Vietnam National University of Forestry

?Nafoods Research and Development Institute for Agriculture
Summary

This study selected and optimized the fermentation medium for biomass collection of three
useful microbial strains: Bacillus velezensis N,,, Bacillus ampyloliquefaciens NT and
Trichoderma sp. N, with the characteristics of strains capable of metabolizing diverse organic
compounds (starch, cellulose, protein, and pectin), as well as capable of biosynthesizing IAA,
degrading insoluble phosphate, and fixing nitrogen, resistance to pathogenic microorganisms.
The recommended process parameters for N,, strain biomass collection of strains are medium
supplemented with 4.5 g/I starch, 8.25 g/1 peptone, innitial pH 7, temperature 34°C, 150 rpm
shaking speed. Under these conditions, the wet biomass content of strain N,, can be reached
27.55 g/1. For the NT strain, fermented medium supplemented with 3.87 g/l starch, 8g/1
peptone, innitial pH 7, temperature 35°C, shaking speed 150 rpm, the wet biomass content
reached 29.32 g/l1. For the N, strain, fermented medium containing 5 g/l starch; 6.85 g/1
peptone; innitial pH 6; temperature 32°C, shaking speed 77 rpm, the wet biomass content
reached 39.21 g/I. Initially, a microbial product was created on the carrier to process organic
waste into standard fertilizer.

Keywords: Organic solid waste, microbial fertilizer, optimization, waste (reatment,
microorganism.
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