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TOM TAT

Tai Viét Nam, voi thuwong dwoc tim thdy o khu viee Tday Nguyén, dac biét la Pak Lak. Voi tiéu
thu Ién dén 300 kg thite an giau chdt xo, cellulose va gidi phéng 100 dén 130 kg phan mdi ngay.
Trong bai b4o ndy, ching tdi tién hanh tuyén chon cac chuing vi sinh tir phan voi c6 tiém ndng
phan gidi phé pham ndng nghiép giau cellulose nham tdn dung trié dé phan voi vao qua trinh xar i
chat thai. Két qua phan Idp, 1am thudn vi sinh tir mdu phdn voi twoi thu dwoc 11 chung vi khudn va
3 ching ndm méc. Céc ching nay dwoc kiém tra hogt tinh phan gidi cellulose va dinh danh theo
phirong phdp MALDI TOF va theo khéa phén loai cua Bergey. Két qua dinh danh cho thdy c6 2
chuing 1a Staphyloccoccus aureus, 5 ching 1a Bacillus subtilis va 2 ching ndm maéc lan heot 12
Aspergillus fumigatus va Aspergillus niger. Sau khi dinh danh, cac ching duwoc ting sinh va phoi
trgn véi chat mang gom cam gao, bét bep véi ti 1é 5:3 @é tao ché pham c6 mdr dé 1x10%° CFU/qg.
Pdnh gid kha ndng phdn gidi cia ché pham thu dwoc trén doi twong V6 cdy nha dam véi quy md
phong thi nghiém dem lai két qua kha quan. Ddy chinh la tién dé trong viéc ing dung ché pham c6
nguon goc tir phan voi vao thyc té gitp cdi thién tinh trang méi trueong.

Tir khoa: cay nha dam; vi sinh vat; compost; phan voi

1. Giéi thieu

Cay nha dam (16 hoi) tir xua di duoc xem 1a mot ngudn duoc liéu vo gié trong ca
Poéng y va Tay y. Cdy nha dam c6 tén gdc tiéng Latin 1a Aloe vera, thudc ho Lillaceae va
c6 dén khoang 240 loai khac nhau trén toan thé gioi (FMI, 2016). O nudc ta, ving dét cat
ven bién ¢ thanh phé Phan Rang — Thap Cham (Ninh Thuan) di tré thanh ving chuyén
canh tréng cay nha dam véi khoang 140 ha. CAy nha dam dd duoc ché bién thanh nhiéu
san pham phuc vu cudc séng nhu thuc pham, duoc pham, mi pham... Do vay, luong phé

Cite this article as: Le Hung Anh, Pham Thi Thanh Hien, & Phan Thi Phuong Trang (2022). Isolation and
selection of microorganisms from elephant dung for composting of aloe vera bark. Ho Chi Minh City
University of Education Journal of Science, 19(3), 481-491.
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phdm nha dam cha yéu 1a phan vo giau cellulose thai ra méi trudng hién nay 12 rit 16n va
cha yéu duoc xir Ii bang phuong phap chon 14p vén khong hiéu qua va tén kém, gay mui
khé chiu do d6 4m cao. Vi vay, hién nay viéc nghién ciu str dung cac ché pham sinh hoc
chtra vi sinh vat phén giai cellulose dang dugc quan tam, dac biét 1a cac chang vi sinh vat
c6 nguodn gdc tir dudng tiéu hda cua dong vat an co. Cac chung vi sinh vat nay thuong co
kha nang sinh cellulase 1& mot phac hé enzyme c6 kha nang thay phén cellulose thanh
duong thong qua thiy phan lién két p-1,4-glucoside tir d6 co thé tng dung phan giai hiéu
qua phu pham cellulose trong rac thai hitu co.

Trén thuc té, tai Viét Nam d3 c6 mot sb nghién cau vé vi sinh vat phan giai cellulose
tng dung trong xtr 1i chat thai lam phan bon hiru co (Vo & Cao, 2011), (Nguyen, 2018).
hay da tao dugc ché pham vé&i mat do té bao vi sinh dat 108 CFU/g va dua ra duoc quy
trinh xt Ii ché bién phé thai chin nuéi 1am phan bén hiru co sinh hoc quy mé ndng ho
(Vu, 2011).

Trén thé gidi, viéc phan 1ap va nghién ctru cic chung vi sinh vat phan giai cellulose
¢6 ngudn gde tir moi trudng ciing nhan duge nhiéu sy quan tim nhu nghién ctru cia Mohd
Lokman Che Jusoh va cac cong su (2013) danh gia hi€u qua cua viéc i rom va anh hudng
ctia Vi sinh dén chat luong phan hitu co (Jusoh, Manaf, & Latiff, 2013). Hay nghién ctru
nam 2014, & An D0, Behera va cong sy da phan 1ap duogc vi khuén phan giai cellulose tir
dat rimg dude va xac dinh d6 1a cac loai Micrococcus, Baccilus, va Pseudomonas (Behera,
Arora, Nandhagopal, & Kumar, 2014). Pac biét, nam 2015, Rajarshi Saha da phan lap
VSV phan gidi cellulose tir phan voi chau A va cho thay tiém ning sir dung loai phan nay
dé xtr 1i chat thai hitu co tir méi trudng (Saha, 2015).

Voi cling 1a mot loai dong vat an co voi ngué)n thirc an da dang. Tai Viét Nam, voi
thuong dugc tim thdy & khu vuc Tay Nguyén, dic biét 1a Dak Lik. Voi c¢6 thé tiéu thy dén gan
300 kg thirc 4n va giai phong dén 130 kg phan mdi ngay. Phan voi c6 thé chira lugng rat
16n chit xo bao g@)m canh cay, s¢i va hat chua duoc tiéu hoa do khéac voi trau bo, voi chi
¢6 chu trac da day don (Sannigrahi, 2015). Hién nay, trong nudc chua co nhiéu nghién ctru
lién quan dén loai voi va nhimg van dé sinh hoc, méi truong lién quan dén loai dong vat
quy hiém nay. Céc nghién ctru ctia nudc ngoai ciing chi dimg lai & viéc khiang dinh phéan
voi 1a ngudn nguyén liéu tot d& i compost va trong phan voi ton tai mot sb chung phéan giai
cellulose rat t6t, ma chwa tién hanh dinh danh va st dung cac chung vi sinh vat d6 vao
trong ché pham sinh hoc. Chinh vi vdy, nghién ctru nay di tién hanh phan 1ap va tuyén
chon mét s6 vi sinh vat tir phan voi ing dung trong xir li vo cdy nha dam tao thanh phan
compost.

2. Vatli¢u va phuong phap nghién cau
2.1. Phan Idp va lam thudn vi sinh vit

Ba mau phan voi dugc thu nhan tir 3 dan voi tai cac trai voi Buén Pon, tinh Pk
Lik va bao quan lanh trudc khi van chuyén dén Trung tam Khoa hoc va Céng nghé Sinh
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hoc — Trudng Pai hoc Khoa hoc Ty nhién Thanh phé H6 Chi Minh dé phan lap vi sinh vat
bang cach pha lodng va trai trén cac méi trudng dic trung: mdi truong LB danh cho vi
khuan, méi truong Czapek Dox danh cho nim mdc, phan 1ap nAm men trén méi trudng
Hansen va xa khuén trén méi truong Gause. Sau 1-2 ngay khi cac khuan lac khac nhau
moc, danh ddu mdi khuan lac va cdy truyén lién tuc sang méi trudng thach nghiéng cho
dén khi thu dwoc gidng thuan (khi quan sat kinh hién vi chi c6 1 loai té bao).

2.2. Khdo sdt khd nang phan gidi cellulose

Cham cac chang vi sinh phan lap dugc trén méi truong CMC. Sau 24-48 gid, ding
thudc ké c6 chia mm do duong kinh khuan lac (ki hiéu 1a d) sau d6 nho dung dich lugol 1&n
trén moi truong xung quanh khuan lac. Enzym cellulase tir vi sinh vat tiét ra méi truong s&
phan giai CMC xung quanh khuén lac tao thanh vong thay phan khéng mau khi thir véi
thudc nhudém lugol. Dung thudce do dudng kinh vong thay phan (ki hiéu 13 D). Can ct ti 18
vong thay phan va dudng kinh cia khuan lac dé danh gia kha ning phan giai cellulose cua
cac chung phan lap dugc theo cong thuc = D/d.

2.3. Dinh danh cdc chiing vi sinh vt

Dinh danh vi khuan bing hé théng MALDI Biotyper st dung khbi phdé MALDI —
TOF dé xéac dinh diu 4n protein dac trung cua mot sinh vat nham dinh danh mdi vi khuan
cu thé bang cach so sanh véi thu vién phd cua cac dong vi khuan/ vi nam sin co.

Pinh danh nim méc dua vao hinh thai, mau sic khuan lac va dic diém vi thé cua
ting loai theo “Bang phan loai dinh danh nim” cua Pang Vii Hong Mién (Dang, 2015) va
phuong phap Bergey's Manual of Determinative Bacteriology (Bergey, 1994).

2.4. Sdn xudt thiv nghiém ché phim sinh hoc phén gidi cellulose dang bt

Déi voi vi khuan Bacillus: tang sinh cdp 1 voi 100 ml cao thit pepton lic trong 24 gid
& 30-37°C, tang sinh cip 2 v&i 3000 ml cao thit pepton lic trong 2-3 ngay. Pdi voi nam
méc Aspergillus: ciy sinh khdi nim vao lta da duoc xir I (vt 18p, lude nit vo + 5% cam +
0,1% MgSO4, cho vao tai 500 g) dé trong 15 ngay dé nam tang sinh khéi. Thu sinh khéi vi
sinh vat sau qua trinh ting sinh cap 2 va tao bao tar, phéi tron véi 10 kg chat mang gom
cam gao va bot bap theo ti 1&: 3:5, t hon hop & 60°C trong 4-5 ngay dé hdn hop kho hoan
toan. Nghién min, tron déu va dong gbi bao quan. Ché pham bot duoc ki hiéu 1a PV. Ché
phdm PV duoc phan tich thanh phan 1i hda va chi tiéu vi sinh tai Trung tim Khoa hoc va
Cong nghé¢ Sinh hoc.

2.5. Pdnh gid hiéu qud ciia ché pham sinh hoc thu dwoc bang i compost trén doi
twong vo cdy nha dam voi quy moé phong thi nghi¢m

Thi nghiém nay dugc thyc hién trong xd nhua 8 lit, khoan 15 va cd néap day, b tri thi
nghiém theo 3 cong thirc (CT) véi thanh phan va khéi lugng nhu sau:

CT1.1: 4 kg nha dam + 2 kg xo dira + ché pham PV

CT1.2: 4 kg nha dam + 2 kg xo dira + ché pham EM FERT] (d6i chting)

CT1.3: 4 kg nha dam + 2 kg xo dua
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Trong d6, 12 kg vo nha dam duoc cit nho véi kich thude khoang 2 cm duoc chia
thanh 3 phan bang nhau, hoa tron cing xo dura theo cdng thuc. Liéu lwong ché pham sir
dung 1a 5 g/1 kg nguyén liéu u (st dung 30 g ché pham cho mai x6). Tron déu nguyén liéu
vé6i ché pham theo cac cong thirc dinh sin, kiém tra d6 am, sau d6 day nip, dé noi thoang
mét. Theo d&i va ghi chép céc thdng sb trong 4 tuan u bao gdm: do 4m, mau sic, mui, do
hoai, do sut giam vé thé tich, khdi lugng. Sau khi két thac thi nghiém: phan tich danh gia
chét lugng phan qua cac thong sé ham luong N, P, K, tong hitu co, mat do vi sinh vat.

3. Kétqua vathao luan
3.1. Phén lgp va lam thudn vi sinh vt

M3u phén voi dugc pha lodng va cdy trai trén méi truong thach LB dé phan lap vi
khuan, u ¢ nhiét a6 37°C trong 24 gid. Két qua thu duoc 11 khuan lac ddc trung dé 1am
thuan trén mai truong LB, vi tri va hinh théai khuan lac dugc md ta trong Hinh 1.

Hinh 1. Két qua phan ldp vi Hinh 2. Két qua phan ldp nam méc
khudn trén méi trieong LB trén méi truong Czapek Dox

Tuong tu, mau duoc pha lodng va ciy trai trén moi trudng thach Czapek Dox dé
phan 1ap nim méc, u ¢ nhiét d6 30°C trong 7 ngay. Két qua thu duoc 3 khuan lac dic trung
ctia nam méc trén moi truong Czapek Dox (Hinh 2). Cac khuan lac thu duoc 12 vi khuan,
nam moc; khong cé sy xuit hién ciaa nAm men va xa khuan. Két qua nay cho thiy cac
chung vi sinh vat tir da day voi di ra ngoai méi truong qua duong phan khong da dang vé
loai. Bé xé4c dinh duoc cu thé cac chung vi sinh vat thu duoc tir cac khuan lac nham tuyén
chon cho san pham ché pham, can tién hanh cac thi nghiém kiém tra hoat tinh phan giai
cellulose.
3.2. Khdo sat khd nang phdan gidi cellulose ngoai bao cuia cdc vi sinh vdt da phan lap:

Kha ning phan giai cellulose bang cellulase ngoai bao cua cac chang phan lap duoc
thuc hién trén méi trudng CMC véi ngudn carbon duy nhat 12 cellulose. Hiéu qua phan giai
CMC duoc xéc dinh bang cach do vong phan giai trén dia petri voi thude thir lugol.

Céc chung vi sinh vat thir nghiém déu cho kha ning tiét cellulase ngoai bao. Mot sé
chung c6 vong phan giai 16n bao gém 7 chang vi khuan va 2 chang nim méc duoc tuyén
chon cho cac buée dinh danh tiép theo. Két qua thi nghiém duoc md ta trong Hinh 3.
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Hinh 3. Két qua khao sat hogt tinh cellulase )
cua cac chung vi sinh vdt tuyén chon. Cac dong vi khudn (A) va vi nam (B)

3.3. Dinh danh cdc chiing vi sinh vit tuyén chon:
3.3.1. Dinh danh vi khudn

Str dung hé théng MALDI Biotyper dinh danh vi khuan bang cach sir dung khéi phd
MALDI - TOF. Két qua cho thdy cac khuan lac 5 va 11 1a vi khuan Staphyloccoccus
aureus va khuan lac 1, 6, 7, 8 va 9 l1a vi khuan Bacillus subtilis.
3.3.2. binh danh vi nam

Duya vao hinh théai, mau sic khuan lac (Hinh 4), dua vao dic diém vi thé cua ting loai
theo “Bang phan loai dinh danh nim” cua Pang Vit Hong Mién két hop phuong phap dinh
danh theo Bergey cho két qua M1 1a nim méc Aspergillus fumigatus va M2 1a Nam méc
Aspergillus niger.

Hinh 4. Hinh thai ciia ndm moc phan ldp duwoc.
M1: Aspergillus fumigatus (trai) va M2: Aspergillus niger (phai)

485



Tap chi Khoa hoc Trwong DPHSP TPHCM Tap 19, S6 3 (2022): 481-491

Tur két qua thi nghiém, chon chang vi khuan sé 1 1a Bacillus subtilis va 2 chung nim
mbc M1 va M2 1a Aspergillus fumigatus va Aspergillus niger dé tiép tuc st dung 1am ché
pham; vi Staphyloccoccus aureus 1a vi khuan gay bénh cho nguoi va dong vat, cé kha ning
khéng lai nhiéu loai khang sinh nén khong dwoc lya chon dé san xuat ché pham. Ngoai ra,
chung t6i ciing bd sung thém chung Bacillus amyloliquefaciens tir ngan hang chung dé
tang hiéu qua phan giai cellulose cua ché pham sinh hoc.

3.4. Sdn xudt thir nghiém ché pham sinh hoc phan gidi cellulose dang bét

Ché pham phan giai cellulose thu dwoc sau qué trinh san xuat ¢ dang bot, mau vang
kem, c6 mui thom ctia cdm gao va bot bap. Ché pham bot dang min, d6 4m < 20% dugc ki
hiéu 1a PV. Két qua kiém tra mat do vi sinh vat tuyén chon cua ché pham duoc trinh bay
trong Bang 1.

Bdng 1. Két qua kiém tra mdt dé vi sinh vdt tuyén chon cia ché pham

Vi sinh vt tuyén chon Mait d¢ VSV Tiéu chuén Pon vi tinh
Aspergillus fumigatus 4,7x10% TCVN 6168 : 2002:

Aspergillus niger 8,2x10 Ché pham vi sinh vt

Bacillus subtilis 5,0x101° phan giai cellulose

Bacillus amyloliquefaciens 2,5x10% >1,0x10° CFU/g

Tir két qua Bang 1 cho thay, cac chung vi sinh vat phéi tron trong ché pham PV dat
méat do cao trén 10'° CFU/ml vuot hon muc quy dinh cua TCVN 6168: 2002: vé Ché pham
vi sinh vat phan giai cellulose > 1,0 x 108
3.5. Két qud ddnh gid hiéu qud ciia ché phdam sinh hoc thu dwec bing ii compost trén
déi twong vé cdy nha dam véi quy mé phong thi nghiém
3.5.1. Dién bién cdc chi tiéu danh gid cam quan

Thi nghiém dugc thuc hién trong 4 tuan, két qua kiém tra va danh gia cam
quan, cudi mdi tuan duoc thé hién trong Bang 2. Sau 4 tun u, CT1.3 khong bd sung vi
sinh vat nén qué trinh phan hay dién ra cham, sau 4 tuan d6 4m van cao va c6 mui héi,
khong hinh thanh compost. Céac x0 1 theo CT1.1 va CT1.2 qué trinh composting dién ra
t6t, vo nha dam phan hay nhanh chéng, d6 &m luén duy tri & mac thich hop, san pham da
hét mui hoi, chuyén sang mau nau den, chiéu cao sut giam con % so véi ban dau.
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Bdng 2. Dién bién mau, mi, d6 am cia cac cong thize thi nghiém

s Con . 2 Sut gia
Tuln ng Mau MU P$ 4m ut giam
thire : chiéu cao
M N 2 h d A R
CTil Mau xanh den cua vo d u CTAV(LI} a 'am b6 am
~ ang phan 1
1 CT12  hha dam da Ga 13n mau . g pA uy €0 ) thich hp Giam 2cm
nau do ciia xo dira mui hoéi hon so voi .
u dé cia x 5 4
CT1.3 cac loai thuc vat khac b6 am cao
CT1.1 Mau xanh den ciia vo D6 4m iy
— A e , Giam 7cm
2 CT1.2 nhadam dang Mui hoi cta rac dang  thich hop
CT1.3 Pphanhuy phén huy Do amcao  Giam 5cm
crir o Mui hoi dd gigm Do ém ~ Clam12em
—— Mau nau den , 2 ,
8 CT1.2 ding ké thichhop  Giam 15¢m
CT1.3 Mau xanh den Mui hoi Poamcao  Giam 8cm
CT1.1 .. Dboa .
Mau nau den Khong con mui héi (;) am Giam 15cm
4 CT1.2 thich hop
CT1.3 Mau xanh den Mui héi Doamcao  Giam 9cm

3.5.2. Dién bién cdc chi tiéu phan tich dé am, do tro va hitu co bay hoi
Sau mdi tuan, tién hanh lay mau phan tich céc chi tiéu do am, hitu co bay hoi,
do tro cuia cac x0 u, két qua phan tich duoc thé hién trong Hinh 5, 6 va 7.

DIEN BIEN DO AM cUA CAC CONG THU'C THI NGHIEM 1 DIEN BIEN vOC cUA CAC cONG THUC THI NGHIEM 1

0 AM %

|
|
I
"
HOU COF BAY HO %

THET GIAN [TUAN) x
—+=CT11 -@=CT12 CT1.3 ! w
THO! GIAN (TUAN)
-—(TL1 -==CT12 CTL3
Hinh 5. Dién bién dé am Hinh 6. Dién bién chi tiéu hitu co bay hoi
cua cac cong thuc thi nghiém cua cac cong thuc thi nghiém
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DIEN BIEN PO TRO CUA CAC CONG THUC THi NGHIEM 1

PO TRO %

P P R S ]

1 2 L} 4
THOI GIAN (TUAN)
—~—CT11 -8-CT12 CT1.3

Hinh 1. Dién bién chi tiéu d¢ tro cia cac cdng thizc thi nghiém
Vi khéi luong xd 1 nho do d6 yéu to @6 am khong bién d6i nhiéu, d6 am cac cong
thirc déu on dinh va thich hop u compost do ¢6 tron vai 40% xo dira gilp can bang do am,
tuy nhién & cong thicc khdng b sung ché pham sinh hoc dd 4m cao hon 2 cong thuc con
lai do qué trinh phan giai dién ra cham. Cac cong thuc u déu co thay doi vé ham luong hitu
co bay hoi. Thé tich hitu co giam cho thiy c6 sy phan hay hop chét hiru co dién ra. Céc
cdng thuc ¢6 sir dung ché pham sinh hoc dem lai hiéu qua tét hon. O cdng thic khdng
dung ché pham, sy phan hay dién ra cham. Do tro ting dan qua cac tuan u, cac cong thic
sir dung ché pham sinh hoc d6 tro c6 su cach biét rd rét so véi khdng dung ché pham. T
nhiing dién bién trén c6 thé thay vi sinh vét trong ché phim PV déng vai trd quan trong
trong quéa trinh phan hity cac hop chit hitu co.
3.5.3. Két qua phdn tich cdc chi tiéu ham lwong dinh dudng trong compost thu dwgc
Sau khi két thac thi nghiém, l1dy mau compost thu dugc & CT1.1 va CT1.2 phan tich
ham luong céc chi tiéu dinh dudng va so sanh vai tiéu chuin vé phan hitu co vi sinh.
Khéng tién hanh phan tich ham luong dinh dudng & CT1.3 vi chua hinh thanh compost.
Két qua phan tich dugc thé hién trong Bang 3.
Bdng 3. Két qua phan tich céc chi tiéu ham lwong dinh duéng trong compost

STT Chi tiéu CT1.1 CT1.2
1 N 0,42 0,43
2 P 0,15 0,14
3 K 0,44 0,39
4 Do 4m 50,25 50,69
5 pH 7 7
6 Coliform <10 <10
7 Mat d6 vi sinh hiru ich 1.4 x 106 3.5x 10°
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Két qua phan tich vé cac chi tiéu N, P, K cho thdy ca hai cdng thirc dung ché pham
PV ¢ CT1.1 va ché phiam thwong mai & CT1.2 déu dem lai compost tét, voi ham luong
chat dinh dudng tét cho cay trong tuy nhién d6 4m con cao do chi trai qua 4 tuan 1, phan
chua hoai hoan toan, mat do vi sinh vat hitu ich dat yéu cau. Mic du, ché pham sinh hoc
PV chi ¢6 2 nhém vi sinh vat 1a vi khuan va nim méc nhung lai ¢ hiéu qua trong dwong
ché pham vi sinh. trén thi trudng voi day du 3 nhoém vi sinh vat (vi khuan Bacillus sp.; vi
khuan phan giai cellulose sp.; vi khuan cb dinh dam; vi khuan phan giai 1an, xa khudn
Streptomyces sp.; Nam méc Penicillium sp.; Trichoderma sp.; Aspergillus sp.). Két qua
trén cho thay, ché pham PV c6 kha niang tng dung vao xir |i réc thai c6 ham lugng
cellulose cao. Vo nha dam khéng phai 12 phé pham néng nghiép dé xt Ii, vi trong be con 1
luong gel ton dong lam ting d6 4m cua dong 1, G compost véi vo nha dam bt budc phai
c6 chat don (xo dira) lam can bang d6 am hodc phoi kho vo trudc khi tién hanh xu I,
Ngoai ra ham lwong cac chat dinh dudng sau qua trinh U ciing khong cao voi dbi tuong
nay, tuy nhién day la phuong phap xtr Ii hiéu qua ddi voi loai phé pham nay.
3.5.4. Mdt do vi sinh vit tuyén chon con lai trong phdan compost

Két qua phan tich cho thdy ham lugng VSV tuyén chon trong compost cua ca 2 cong
thire déu con hién dién véi sb mat do cao, vi khuan gay bénh Salmonella khong con ton tai
(Bang 4) dat theo tiéu chuan vé phan bon vi sinh. Nhu vay, cac chang vi khuan phan 1ap tir
phén voi cd kha nang phan hiay vé cdy nha dam va tao ra phan compost c6 chaa vi sinh vat
¢6 lgi v6i ham luong cao va hiéu qua xir If vo nha dam tuong dwong vai ché pham vi sinh

thuong mai.
Bdng 4. Mdt dé vi sinh vdt tuyén chon con lgi trong phan compost
Mat do VSV Mat do VSV Mat do VSV ,
P Pon vi
VSV tro.’ng clze trong trong tinh ’
pham goc compost CT1.1 compost CT1.2
Aspergillus fumigatus 4,7x10% 7,9x107 -
Aspergillus niger 8,2x10% 2,9x108 8,2x10°
Bacillus subtilis 5,0x10%° 6,4x10% 2,7x10™ CFU/g
Bacillus amylofaceaen 2,5x10% 7,5x10%? -
Salmonella KPH KPH KPH

Két qua cho thdy, san phiam sau khi thu hoach & compost véi ham lugng cac chat
dinh dudng tét cho cay trong, vai lwong I6n vi sinh vat hiru ich cao, phan compost nay c6
thé dung dé bon phan hoic cai tao dat. Ché pham PV c6 hiéu qua xu 1i vo cdy nha dam
hiéu qua tuong duong véi ché pham thuong mai EM Fert-1. Ché pham PV ¢4 tiém ning
trong viéc xu Ii cac phé phu pham néng nghép giau cellulose tao thanh phan compost.
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4.  Kétluan

T miu phan voi d3 phan 1ap, tuyén chon duoc cac ching vi sinh vét c6 kha ning
phan hiy cellulose cao, than thién vi méi truong. Viée phdi hop cac ching lai voi nhau da
tao dugc ché pham PV c6 kha niang xir li vo cdy nha dam tao thanh phan compost v&i chat
luong tdt, an toan cho méi truong va hidu qua.

< Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng c6 xung dét vé quyén loi.
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ABSTRACT

In Vietnam, elephants are commonly found in the Central Highlands, especially Dak Lak
province. Elephants consume up to 300 kg of fiber-rich, cellulose-rich feed and release 100 to 130
kg of feces per day. In this paper, we selected microbial strains from elephant feces with the
potential to degrade cellulose-rich agricultural waste to use elephant feces in the waste treatment
process. The results of isolation and purification of microorganisms from fresh elephant dung
samples show that there are 11 strains of bacteria and 3 strains of fungus. These strains were
tested for their cellulose-degrading activity and identified by the MALDI TOF method and by
Bergey's taxonomy method. The identification results show that there were two strains of
Staphyloccoccus aureus, five strains of Bacillus subtilis, and two strains of fungus: Aspergillus
fumigatus and Aspergillus niger. After being identified , strains were tested for proliferation and
mixed with maltodextrin, rice bran, and corn bran at the ratio 2:5:3 to create a bioproduct with
microbial density of 1x10' CFU/g. The result of evaluating the composting of the bioproduct
obtained on aloe vera bark in a laboratory is positive. This study will be a foundation for further
studies in using bioproducts derived from elephant dung to help improve the environment.

Keywords: aloe vera; cellulose-rich waste treatment; Compost; elephants dung
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