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TOM TAT

Hién nay, lugng réc thai sinh hoat ngay cang nhiéu gay anh huong dén stic khoe con ngudi va gay 6 nhidm moi
truong nghiém trong. RAc thai sinh hoat hitu co dugc phén loai va xt ly ngay tir hd gia dinh s& lam giam luong
réc thai va gop phan bao vé méi truong. Nghién ciru nay da phan 1ap chung vi nim tir dat khu vuc chia réc thai
& chg Xuan Hoa va Cao Minh, Phiic Yén, Vinh Phuc, két qua phan 1ap va giai trinh ty xac dinh dugc chang vi
nam la Trichoderma asperellum SP2. Thi nghiém danh gi4 kha ning phéan giai cellulose cua chiing vi nam phan
lap dugc cho két qua tot, thé hign duong kinh vong phan giai dat 4,3 cm. Ngoai ra, két qua thi nghi¢m cho thy
chung nim T. asperellum SP2 sinh truéng tét nhat trén moéi truong PDA c6 pH = 5.5 va phat trién trén gia thé
gdm 800 g théc, 200 g c& gao, 100 mL ri mat cho két qua thai gian sinh bao tir nhanh nhat (10 ngay sau nudi ciy).

Tir khéa: Phan hay sinh hoc, rac thai sinh hoat, trichoderma, vi nam.
DAT VAN BE

R&c thai sinh hoat 1a cac chét thai ma con ngudi khéng st dung téi, thai ra trong cudc séng hang ngay nhw bao
nilon, thirc an, vé trai cay, cac dd vat khdng str dung dwoc hodc hw héng... va dwoc chia thanh 3 loai: rac tai ché,
rac hiru co va rac vé co. Rac hivu co la nhivng loai rac d& dang bi phan hay, gdm: hoa qua, ba tra, ba cafe, rau
cy, thirc an thira, l1a cay... (Perera & Chyc, 2022) Phan huay sinh hoc 1a mét phwong phap than thién voi moi
trwdng, qua trinh thdy phan nho enzyme twr vi khudn hodc vi ndm. Phuo’ng phap nay c6 nhiéu wu diém nhuw thiét
bi don gian, chi phi ndng lwong thdp, khéng st dung héa chét va dé& thuc hién so véi cac phwong phap tién xi ly
vat Iy va héa hoc truyén théng. Phan hiy sinh hoc 1a mét qua trinh tw nhién tai tao cac vat liéu sinh hoc can thiét
trong chu trinh sinh dia héa cua trai dat. Qua trinh phan hiy sinh hoc gitp tiét kiém chi phi va than thién véi moi
trwéng trong viéc x& ly chét thai nguy hai nhw dau tran, thudc triy sau, hat nhan phéng xa va kim loai ndng... St
dung chét xic tac sinh hoc la gidi phap thay thé bén virng cho viéc x& ly méi trwéng trong cac nganh cong
nghiép. Cac vi khuin nhw loai Bacillus, da dwoc chirng minh & c6 kha ndng phan hiy chat thai hivu co hiéu qua,
tang hiéu qua cla cac enzyme nhw amylase, gelatinase, lipase va cellulase (Chhetri et al., 2022). Enzyme tlr cac
vi sinh vat da dang déng mét vai trd thiét yéu trong x ly sinh hoc, chuy&n héa cac chat 6 nhiém cé hai thanh san
ph&m v6 hai va phuc héi méi trudng (Siddiqui & Dahiya, 2022).

Trong tw nhién, vi sinh vat phan hay chét hitu co gdm cé vi khuén, xa khuén, ndm va déng vat nguyén sinh...
N&m soi Trichoderma c6 hiéu qua trong viéc phan hdy cac chét hiru co nhw cellulose, hemiaellulose va lignin
(Sen et al., 2023). Chung dong mot vai tro quan trong trong viéc phan hdy c&c chét can ba hivu co va tang cuwdng
d6 phi nhiéu cla dat. Chung tham gla vao qua trinh phan hdy chét hiru co, déc biét 1a & giap ranh gira viing clra
sbng va bién. Trong dét, S phan bb va nong dd carbon, nitrogen trong cac phan chét hitu co bi anh hwéng béi
céac yéu td dét, khi hau, méi lién hé gitra ndm va thyc vat (Almeida et al., 2022).

Trichoderma dwoc st dung nhw mat tic nhan kidm soéat sinh hoc chéng lai cac mam bénh & céac loai thyc vat
khac nhau. M6t sb nghién cteu cho thay Trichoderma c6 thé st dung nhw thudc trr sdu sinh hoc dé lam giam sw
phat trién cia mam bénh va mang lai lgi ich cho sy phét trién cla cay tréng (Dutta et al., 2023). Cac chiing
Trichoderma harzianum va Trichoderma viride da dwoc cai thién thong qua x& ly chiéu xa UV, dan dén ting
cuong hoat tinh d6i khang chong lai nam gay bénh thuc vat (Hassan, 2015). Trichoderma ciing da dwoc chirng
minh Ia c6 nhiéu loi ich cho cay trdng, bao gdm thuc day tang trwdng thwc vat, tao ra cac phan &ng phong vé.
Mé&t sd céng trinh nghién ctru trén thé gi¢i con cho thdy kha ndng x&r Iy ddu diesel cla chdng Trichoderma
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harzianum strain T22 (Elshafie et al., 2020) hay nghién ctru v& khd ndng phan hiy TNT cla ching Trichoderma
viride (Alothman et al., 2020).

V&i myc tiéu hwéng dén ngudi dan cé thé tw nudi sinh khéi Trichoderma dé& st dung trong xt ly rac thai sinh
hoat hiru co. Trong céng trinh nay, chdng t6i nghién cru “Phéan lap va nghién clru méi triedng nudi sinh khoi
nam Trichoderma tmg dung trong xtr ly rac thai sinh hoat hiku co” gép phan giam tai rac thai va bao vé méi truong.

VAT LIEU VA PHUONG PHAP NGHIEN clU

Vat liéu

Mau dt tir viing chira réac thai sinh hoat hivu co: Thu thap tai cher Xuan Hoa, cho Cao Minh, Phic Yén, Vinh Phc.
Nguyén liéu: Théc, cAm gao, ri mat mua tai chg Xuan Hoa, Phuc Yén, Vinh Phuc.

Phwong phap

Phan 14p va dinh danh chdng ndm Trichoderma

Thu thap mau dat noi chiva rac thai hiru co & cac cho, méi vi tri 1ay dat cac & co kich thwdc 20 x 20 x20 (cm), cac
mau & méi vi tri thu dwoc dwng trong tirng tui nilon riéng va cé ghi ky hiéu. Phan lap bang cach can 1 g dat sau
dé pha loang & ndng do 10-5 dé trang 1&n mai trwdng PDA (khoai tay 200 g + Dextro 20 g + Agar 15 g, bd sung
nwéc cat dén 1 lit sau d6 hiéu chinh pH = 5,6); khi nAm phat trién trén méi treérng PDA, lam thuan béng phwong
phép céy don bao t&; dén khi tan ndm ddng nhat 1a ndm da dwoc lam thudn. Céac chiing vi sinh vat sau khi lam
thudn dwoc s dung lam tiéu ban dé nghién clru, quan sat hinh thai dudi kinh hién vi, mé ta dic diém hinh thai.

N&m Trichoderma thudn dwoc xac dinh tén khoa hoc dwa trén trinh tw viing ACT. DNA duoc tach chiét tir hé soi
nadm bang phwong phap CTAB va dung lam khudn cho phan (rng PCR véi mdi CCT-512F/ACT-512R dé khuéch
dai trinh tw ving gen ITS. Trinh tw ctia mdi ACT-512 (forward): 5-ATGTGCAAGGCCGGTTTCGC-3’; ACT-783
(reverse): 5-TACGAGTCCTTCTGGCCCAT-3'. San phdm PCR dwoc kiém tra béng dién di trén gel agarose
1,5% va sau do dwoc tinh sach bang bd Kit GeneJET Gel Extraction Kit (Thermo). San phdm PCR tinh sach
dwoc gidi trinh tw tai cong ty TNHH DNA sequencing (Viét Nam) va so sénh véi co s& di liéu GenBank bang
coéng cu BLAST. Cay pha hé cla cac ching ndm twong déng dwoc xay dwng bang phan mém MEGA phién ban
11.0.13 vé&i thuat toan maximum likelihood va gi4 tri bootstrap 1.000 Ian 13p lai.

Nghién ctu hoat tinh co bén cdia ndm Trichoderma

Khao sat kha nang phat trién ctia ndm trén moéi trwong PDA dwoc didu chinh gia tri pH khac nhau: pH1 = 4,5,
pH2 = 5,5, pH3 = 6,5, pH4 = 7,5 gia tri pH dwoc didu chinh bing dung dich HCI 1IN va NaOH 1N. Ching ndm
Trichoderma sau khi dwgc 1am thudn va phan loai tién hanh nudi trén mai trieéng CBM (1 Iit gdm: NH4H.PO4 0,1 g +
KCI 0,2 g + MgS04.7H,0 0,2 g + CaCl» 0,2 g + 4% CMC 7,89 g + Agar 12 g + H,O 750 mL) dé danh gia hoat tinh
phan hay cellulose cta Trichoderma. Khi tdn nAm phat trién dwoc khodng 50 - 60% tién hanh nhuém bang thubc
the red congo (2%) dd ngap ndm va dé trong 15 phut. Sau d6, dd bé red congo va rira bang nwéc cat vo tring.
Sau khi da rtra sach béng nwéc cét thi ngam dia trong dung dich NaCl (ty & NaCl va nwéc 1a 1:1). Quan sat sw
ddi mau va do dudng kinh vong phan gidi sau 15 phat, 6 gior va 24 gid.

Khao sat thanh phan méi trwéng san xuét sinh khéi Trichoderma tai nha: Théc dwoc ngdm khoang 2 tiéng sau
do vét ra dé rao nuéc, trdn théc véi cdm gao va ri mat theo ty 1énhw sau (Bang 1):

Bang 1. Cac cong thiec thi nghiém phéi trén gia thé dé nudi sinh khéi ndm Trichoderma

Ky hiéu cdng thic Théc (gram) Cam gao (gram) Ri mat (mL)
CT1 700 300 50
CT2 800 200 50
CT3 900 100 50
CT4 700 300 100
CT5 800 200 100
CT6 900 100 100

Sau d6, cho vao méi tii PE 0,5 kg hén hop gia thé da chuén bj, bd sung 1 dia petri nAm Tricoderma (giéng cép 1).
Dé & didu kién moi trwdng tw nhién theo ddi thoi gian phat trién ndm kin bich gia thé. Cac thi nghiém dwoc
thwe hién véi 3 14n nhéc lai va san pham nay c6 thé st dung 1am gidng cdy chuyén thanh giéng c&p 3 hodc st
dung ludn dé xt Iy rac thai sinh hoat hitu co.
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KET QUA VA THAO LUAN
Phan |ap nam Trichoderma ttr rac thai

L&y mau dat thu dwoc pha loang nong d6 10° V&I nwoc cét vo tring va trang mau trén méi truong PDA, 3 ngay
sau quan sat thay cac vi nam phat trién trén bé mat méi treong. Cay chuyen riéng ré cac vi nam trén dia moi
treong PDA dé lam thuan céc chdng vi nam. Soi trén kinh hién vi thu dwoc két qua nhw Hinh 1.

Hinh 1. Chang vi ndm Trichoderma

a. Tan ndm trén méi truomg PDA, b. Anh soi kinh hién vat kinh 40X, c. Anh soi kinh v4t kinh 100X.

Dwa vao déc didm hinh thai cta Trichoderma, ching t6i da cay chuy&n nhitng dia petri cé khuan lac gibng véi
khuan lac ciia ndm Trichoderma va da thu dwoc chiing ndm thuan. Hinh thai dién hinh cda Trichoderma sp. SP2
c6 mau tréng, xdp, hinh thanh canh bao tlr phan sinh c¢é hinh elip/hinh ciu, bé mat nhdn. Sau 2 ngay nudi cay,
tan ndm chuyén dan sang mau xanh, hinh thanh nhiéu canh bao t& phan sinh, thé binh c6 dang hinh tru (Chu et
al., 2022). Khuén lac (con goi la tdn nAm) c6 mau tréng, sau nudi cay khoang 1 tuan sinh ra bao t& dinh, dinh trén
d&u cac nhanh canh, va khuén lac chuyén dan sang mau xanh réu. Bao tt c6 hinh elip.

Trinh tw ctia chiing phan lap dwoc so sanh véi div liéu ctia ngan hang gene NCBI béng cong cu BLAST, st dung
phadn mém Mega 11 xay dwng dwoc cay phat sinh loai két qua dwoc thé hién nhw Hinh 2. Trong cay phét sinh
loi, thdy ching phan lap Trichoderma sp. SP2 cung nhanh véi chiing Trichoderma asperellum, mét khac khi so
séanh trinh tw trén Genbank, chiing phan lap twong ddng vé&i ching T. asperellum. Theo Hebert va déng tac gia,
céac loai c6 sy twong ddng vé trinh tw nucleotide = 97% c6 thé dwoc xac dinh la cliing loai. Do vay, tén khoa hoc
ctia chiing phan lap t&r d4t khu vie rac thai cac cho 1a Trichoderma asperellum SP2 (Hebert et al., 2003).

0%PO&4947. 1 Trichoderma asperellum chromosome 5

ocoigg 72832.1 Trichoderma asperellum chromosome 3

95 Trichoderma sp. SP2
0.000

0.037

0,025 CP084940.1 Trichoderma atroviride chromosome 6

0.062

o.d £F442831.1 :2-240 Trichoderma harzianum
100
0.043
0%%375870.1 Trichoderma simmonsii

o123 MWwW388739.1 Mycogone xinjiangensis

—i

1.02 Genetic distance

Hinh 2. Cay phét sinh loai ctia ching Trichoderma phan lap
Gié tri mau dé trén méi nhanh 1a gia trj Boostrap cda 1.000 lan nhdc lai, gia tri mau den thé hién ty 1é nucleotide khac biét.
Nghién cru anh hwéng cta pH moéi trweng dén sinh trwdng va hoat tinh co’ ban cia ndm Trichoderma

Dé& danh gia kha nang sinh trwéng ctia chuang vi n&dm Trichoderma asperellum SP2 phan lap dwoc trong moi
treong gia tri pH khac nhau ching toi tién hanh khao sat trén méi trwong PDA dugc dieu chinh gia tri pH khac
nhau. Theo d&i sw phét trién ctia ndm dén 3 ngay va két qua thu dworc tai Bang 2.
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Bang 2. Sw phat trién ndm Trichoderma trén cac méi trwéng cé dé pH khac nhau (cm)

Cong thirc Ngay 1 Ngay 2 Ngay 3
pH1 2,40+£0,1 5,60+0,0 8,10+0,1
pH2 3,10+0,1 6,30 £0,1 9,00 £0,0
pH3 2,75%0,2 580+0,1 8,60 £ 0,2
pH4 2,20+£0,0 530+0,1 7,80+0,1

Qua Bang 2, ching tdi nhan thay chiing ndm Trichoderma asperellum SP2 phat tri&én tét nhat trén méi trwong
PDA c6 d6 pH 5.5. Sau 1 ngay nudi cay, dwong kinh tan ndm dat 2,4 cm & cong thirc c6 dd pH 4,5. & dd pH 5,5
dworng kinh tan ndm dat 3,1 cm. Céng thirc c6 d6 pH 6,5 dwong kinh tan ndm dat 2,75 cm. O cong thirc pH 7,5
dwérng kinh tan ndm chi ¢ 2,2 cm. Qua 2 va 3 ngay, dwong kinh tan nadm ting lén va sy ting gidm & cac cong
thire twong tw nhw & ngay thi nhét. E)leu do co nghfa & ching ndm Trichoderma asperellum SP2 phét trién
manh nhét & pH 5,5, & pH 4,5 va 6,5 ndm phat trién cham hon, cham nhét & d6 pH 7,5. Nhw vay trong thi nghiém
cla dé tai, ching Trichoderma asperellum SP2 sinh truéng phat trién thuan loi & khoéng pH i 4,5 dén 6,5 va
phu hop nhat & pH 5,5. Két qua nghlen ctru cua chung toi phu hop véi nghién clru cua Cabral-Miramontes va
cong sw, nAm soi c6 thé phat trién & pH 3 - 9, nhwng phat trién manh trong méi trwdng acid (Cabral-Miramontes
etal., 2022).

Hinh 3. Pwéng kinh phat trién tan ndm Trichoderma trén méi trwong PDA pH=5.5
a. Sau 1 ngay, b. Sau 2 ngay, c. Sau 3 ngay.
Kha n&ng phan hady cellulose ctia ndm Trichoderma asperellum SP2:

Trong rac thai hiu co, thye vat chjém lwong I&n, ma trong thuwe vat chi yéu 1a cellulose, ngoai ra con co tinh bot
va cac thanh phan khac. Chdng nam Trichoderma asperellum SP2 dugc nudi cay trén moi trwdng chira CMC dé
danh gia kha nang phan giai cellulose. Sau khi cay 2 ngay, nhuém thudc thtr red congo thu dwoc két qua nhw
Hinh 4.

Hinh 4. Kha nang phan hay cellulose

a. Thi nghiém, b. Péi chung.

Quan sét Hinh 4 thay dia dbi ching hoan toan mau d cla red congo, trong khi dia thi nghiém c6 viing mau vang
duc, d6 1a do cellulose bj phan giai, nén mau dé 1& CMC khong bj phan hiy. Bwéng kinh trung binh clia vong phan
gidi CMC do dwoc 1a 4,3 = 0,1 cm. V&i két qua nhw vay, chiing Trichoderma asperellum SP2 1a chling c6 hoat tinh
phan hay cellulose rét tét.

Khao sat mot s thanh phan méi trwérng dé san xuét sinh khéi Trichoderma tai nha dwoc thé hién Bang 3.
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Bang 3. Kha nang sinh trwéng ndm Trichoderma asperellum SP2 trén cac méi trwéng co’ chat khac nhau

Coéng thirc Thei gian sinh trwedng kin bich
CT1 16,33 + 0,58
CT2 13,33+ 0,58
CT3 19,67 + 0,58
CT4 15,33+ 0,58
CT5 10,00 + 0,0
CT6 19,00 +1,12

Két qua theo déi thoi gian sinh trwdng cla Trichoderma asperellum SP2 ngén nhét trong didu kién cia CT5 véi
théi gian ndm phat trién kin bich & 10 ngay, con & cac cdng thire khac thi thoi gian sinh trwdng dai hon, 1an lwot
twong ng la CT2, CT4, CT1, CT6 va CT3. Chinh vi vay, ching tdi da tién hanh thkr nghiém nudi ching
Trichoderma asperellum SP2 trong tui nilon chtva théc, cdm gao va ri mat. Két qué sau 10 ngay dé & diéu kién
moi trweng tw nhién chang toi thay cac tai thoéc déu da pha kin nAm Trichoderma (Hinh 5).

Hinh 5. Sw phét trién ctia Trichoderma trén méi trweng nudi sinh khéi

a. Sau 3 ngay, b. Sau 6 ngay, c. Sau 9 ngay.

Voi két qua nay, sinh khdi nam Trichoderma asperellum SP2 c6 thé s& dung dé xi Iy rac thai sinh hoat htru co
quy md ho gia dinh. Do phuwong phap nudi sinh khoi don gidn ngwdi dan hoan toan chi déng nham xt ly rac thai
hiru co cla gia dinh gép phan giam thai lwgng rac ra moi treong.

KET LUAN

V6i két qua bwdc dau nghién ctru, ching t6i da phan lap va xac dinh ching Trichoderma thu & réc thai la ching
ndm Trichoderma asperellum SP2 sinh trwdng tot nhat trén moi trwdng PDA c6 pH = 5.5, c6 kha nang phan giai
cenlulose rat manh, dwong kinh vong phan gidi dat 4,3 cm. Danh gid kha nang san xuét sinh khéi cla
Trichoderma asperellum SP2 trén méi trwong 800 g théc, 200 g cdm gao va 100 mL ri mat cho thoi gian tao sinh
khéi ngén nhat 1a 10 ngay ndm da moc kin bich théc.
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ISOLATION AND SURVEY OF THE CULTIVATION ENVIRONMENT OF
TRICHODERMA BIOMASS APPLIED IN THE TREATMENT OF ORGANIC
HOUSEHOLD WASTE

Nguyen Thi Kim Loan'?, La Viet Hong", Nguyen Thi Minh Nguyet",
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SUMMARY

Currently, the increasing amount of household waste is affecting human health and causing serious environmental
pollution. Organic household waste, when classified and processed at the household level, will reduce the
amount of waste and contribute to environmental protection. This study isolated fungal strains from the soil in
the waste areas of Xuan Hoa and Cao Minh markets, Phuc Yen, Vinh Phuc. The isolation and sequencing results
identified the fungal strain as Trichoderma asperellum SP2. Experiments evaluating the cellulose degradation
ability of the isolated fungal strain showed good results, with the diameter of the degradation zone reaching 4.3 cm.
Additionally, the experimental results showed that the T. asperellum SP2 strain grew best on PDA medium with
a pH of 5.5 and developed on a substrate consisting of 800 g of husks, 200 g of rice bran, and 100 mL of
molasses, achieving the fastest spore production time (10 days after cultivation).

Keywords: Biodegradation, household waste, trichoderma, fungi.
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