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UNG DUNG VI SINH VAT TRONG TAI CHE CHAT THAI RAN
NONG NGHIEP

Applying microorganism for agricultural solid waste recycling

Phan Thi Phim"
Khoa Ky thudt Héa hoc va M6i Trieong, Trieong Pai hoc Lac Hong, Bong Nai, Viét Nam

TOM TAT. Vi sinh vat c6 vai trd quan trong trong tai ché chat thai rin nong nghiép. Vi thanh phéan chu yeu 1a cac hop chat
hiru co phirc tap nhu hydrat cacbon, protein, ...chat thai rin hiru co tir qua trinh trdng trot va chan nudi dugc chuyén dbi
thanh phan hiru co va nang luong sinh hoc qua cac qua trinh phan huy sinh hoc boi vi sinh vat nhu thuy phan, 1én men,.

Do vay, ap dung qua trinh sinh hoc la mot trong nhimg c6ng ngh¢ than thién voi moi truong, dugc ap dung rong rai trong ta1
ché chit thai rdn hiru co néng nghiép, tao ra cic san phim co ich cho néng nghiép va xa hoi, gop phan phat trién nén nong
nghiép bén viing.

TU KHOA: Vi sinh vat; Chdt thdi rdn nong nghiép, Phan hitu co; Nhién liéu sinh hoc

ABSTRACT. Microorganisms play an important role in recycling agricultural organic solid waste. Structed mainly complex
compounds such as carbohydrate compound, protein, etc., organic solid wastes from plantation and livestock are converted
to compost and biofuel through biodegradation by microbes such as hydrolysis, fermentation, etc. Thus, using bioprocess is
one of the most applied technology in recycling agricultural organic solid wastes, makes new useful products for agriculture

and society, contributes for sustainable agricultural development.
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1. GIOI THIEU

Su gia tang dan s6 va thu nhap dau ngudi doi héi nhu cau
ngay cang cao vé thuc pham nhu gao, ngii cdc, thit, trimg,
ita,... Theo T6 chirc Luong thyc va Nong nghiép Lién Hiép
Qudc (FAO), dén nam 2050, dan s6 thé gidi 1a 9,15 ti nguoi
[1], tang 21,2% so v&i hién nay (ndm 2017 1a 7,55 ti nguoi).
Ngoai ra, ciing theo nghién ctru nay, khi doi sdng dugc nang
cao, thu nhap dau nguoi ting, nhu cau thuc pham tinh trén
dau nguoi/ngay ciing tang tir 2750 kcal (nam 2005) dén 3130
kcal (ndm 2050). Thém vao do, viéc san xudt nhién liéu sinh
hoc thé hé tha nhét tir ngii cde va tinh bot ciing nhu cac cay
trong ho dau hién nay ciing doi hoi mot luong dang ké mot
sO san pham néng nghiép. Theo ude tinh, nhu cau thuc pham
clia thé gidi s& ting thém khoang 50 - 70% vao ndam 2050 so
V@i 2005 [2]. Do vay, san Xuét ndng nghi¢p phai phat trién
vé ca sO lugng va chat lugng dé dap ing nhu cau ngay cang
tang nay.

Tuy nhién, di d6i voi su phat trién nong nghiép 1a cac anh
huong dén moi truong tir chat thai ran hiru co phat sinh trong
qua trinh san Xuét nong nghiép (CTR néng nghiép), dac biét
1a chat thai ran hiru co tir qua trinh trong trot (CTR trong trot)
nhu rom ra, bd mia, thdn mi, cac loai vo,..., va chét thai ran
hitu co tir qua trinh chén nu6i (CTR chan nuéi) nhu phéan tu
gia stic, gia cam,...Theo s6 lidu cuia mot nghién ciru, nam
2015 tai Viét Nam, wdc tinh c¢6 khoang 83,4 tricu tan CTR
trong trot [3]. V6i thanh phin cau tao chu yéu 1a hydrat
cacbon (35 - 50% cellulose, 15 — 30% hemicellulose va 10 -
25% lignin) [3], cach xir ly truyén thdng 14 dot CTR trong
trot (lam nhién li¢u hay d6t bo) hofc thai bo dé phan huy tu
nhién, cac khi CO,, CHa, ... dugc tao ra, gop phan gdy hi¢u
tmg nha kinh gy 6 nhiém moi truong khong khi. Déi voi
CTR chan nudi, véi thanh phan chu yéu 1a cac protein, lipit,
chét xo, cac vi sinh vat (VSV) giy bénh nhu E. coli
Salmonella, Coliform, ...viéc bon phan chuong tryc tiép hay
qua qué trinh U so sai, khong dung yéu ciu sé& tao ra chat
luong phan hitu co kém, gay anh huong dén su sinh trudng,
phat trién ciia cay tréng va tiém an nguy co dich, bénh cho
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sinh vat ti€u thy tir thyce pham ban. Do d6, can ¢6 bién phap
hop 1y dé giai quyét van dé nay.

Trong khi do, trong tu nhién, ngoai cac loai vi khuén, ndm,
vi rat ¢6 thé gay bénh, anh huong dén strc khoe con nguoi va
sinh vat thi cling ¢6 nhiéu VSV ¢6 ich. Nhiéu VSV ¢6 thé st
dung tryuc tiép cac chat thai hitu co hay san pham thir cap tir
su phan giai chét thai hiru co nhu 1a co chét cho sy sinh
truong ciia minh. Két qua cta qué trinh trao ddi chat cua
VSV la co chat ban dau (chat thai hiru co) bién mat va cac
chét khac duoc tao thanh. Do sy da dang vé chung loai va
ddc tinh trao déi chat ctia VSV, rat nhiéu san pham trung gian
cling nhu cudi ciia qua trinh phéan giai chat thai hiru co dugc
tao thanh va nhiéu trong s6 cac san pham nay la c6 ich [4].
Hay noi cach khac, chat thai hitu co c6 thé bién doi hay tai
ché thanh cac san pham m6i, ¢6 ich nho hoat dong phan giai
ctia VSV ma khong can dung dén cac bién phap hoa 1y, von
duoc xem la cac bién phap khong than thién voi moi truong.

Nhur vay, dé giai quyét van dé CTR ndng nghiép phat sinh
hang nam, viéc sir dung VSV dé tai ché CTR nong nghiép
thanh cac san pham c6 ich 1a hudng giai quyét hiéu qua.

2. NQIDUNG
2.1 Tong quan vé VSV trong tai ché CTR néng nghiép
2.1.1 Khdi niégm

VSV la nhiing sinh vat c6 kich thudc rit nho, khong quan
sit duogc bang mat thuong ma phai st dung kinh hién vi.
Chuing c6 cu tao don bao hoidc da bao, co nhan so hodc nhan
thyc. Thudt ngit VSV 1a danh tir chung cho tt ca cac loai nay
[4]. Tuy nhién, trong tai ché chat thai, hai loai VSV dugc
quan tim nghién ctru nhiéu 14 vi khuan va ndm. Vi khuan va
nam la nhitng VSV chinh dé phan giai cac chat trong tu
nhién.
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Vi khuén (bacteria) d6i khi con duoc goi la vi trung, 1a
nhom cac VSV nhén so, don bao. Chiing 1a nhém hién dién
dong dao nhat va khap moi moi trudng trong sinh gidi. Ude
tinh khoang 40 tri¢u t& bao vi khuan trong mot gram dat va
hang triéu té bao trong mot ml nude ngot. Trén Trai dat, co
khoang 5x10% vi khuan. Vi khuan c6 vai trd quan trong trong
phan giai cac chét [4,5].

Nhom VSV dang quan tam thi hai trong tai ché chét thai
1a nam. Nam (fungi) bao gom nhimg sinh vat nhan chuan.
Phan 1én nAm phat trién dudi dang cac soi da bao dugc goi
1a soi nam (hyphae), tao nén hé soi (mycelium), mot s6 nam
lai phat trién /dudi dang don bao. Nhimg dai dién tiéu biéu
ctia nam 1a ndm mdc, nam 16n (thuong la ném phan giai cac
chat phirc tap thanh don gian) va nAm men (1én men cac chat
thanh ruou, acid,...). Theo wdc tinh, ndm c6 khoang 1,5 triéu
loai [6,7].

2.1.2 Hoat dong phan giai CTR nong nghiép ciia VSV

Vi sinh vat c6 thé thyuc hién viéc tai ché CTR nong nghiép
nho hoat dong trao d6i chat, cu thé 1a phan giai cac chat thai
hitu co ban dau. Hai qué trinh co ban ctia hoat dong phan giai
CTR nodng nghi¢p ctia VSV la thuy phan va Ién men.

Quad trinh thuy phén

Trong tu nhién c6 nhiéu nhém VSV ca hiéu khi va ki khi
¢6 kha nang thuy phan cellulose va hemicelluloses c6 trong
CTR nong nghiép nho cac hé enzyme ngoai bao. Cac nhom
vi khuan c6 kha nang phan giai cellulose va hemicelluloses
trong lignocelluloses nhu Arzotobacter, Achromobacter,
Pseudomonas, Cellulomonas, Sorangium, ...(Vi khuén hiéu
khi). Mot s6 vi khuan ky khi tham gia vao qué trinh phan giai
cellulose, dién hinh 1 cac vi khuan trong da c6 ciia dong vat
nhai lai:  Ruminococcus  flavefeciens,  Clostridium
cellobioparum, Cillobacterium cellulosolvens,.... Ngoai ra
con cac nam nhu Aspergillus, Trichoderma, Fusarium,
Ceratocystis sp.,..., trong d6 dang chu y 1a Trichoderma,
dugc nghién ctru tach chiét enzyme nhiéu. Thong thuong,
mdi VSV chi tiét mot hay mot sé enzyme can thiét cho qua
trinh phan giai lignocellulose. Do d6, cac VSV thuong ton
tai cing nhau, hinh thanh cac hé¢ VSV dé qué trinh phan giai
hiéu qua. San pham chinh ctia qua trinh thity phan nay la cac
duong (Hinh 1 va 2) [8,9].

B-Xylosidase

Acetylxylan
esterase

Endoxylanase

@ Ferulic acid

<> D-Galactose

O D-Xylose
L-Arabinose

Q 4-Methyl-D-

galacturonic acid

Y Acetyl group

Hinh 1. Hoat déng cia cdc enzym hemicelluloses
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Hinh 2. Hoat déng cua cac enzyme cellulose
(phong theo [3])

Céc dam hiru co hay protein c6 trong CTR chédn nudi duoc
phan giai boi enzyme protease cia vi khuan Bacillus
mycoides, B. subtilis, Pseudomonas fluorescens, Clostridium
sporogenes, ..., vinam c6 Aspergillus oryzae, A. niger, ... Qua
qué trinh thity phéan, cic dang nito hiru co dugc chuyén hoa
thanh dang cac acid amin, NHs" hodc NH;[8,9].

Mot chat khac ciing thuong c6 mét trong CTR chén nudi
1a lipid hay con goi la dau va chat béo. C6 nhiéu vi sinh vat
6 kha nang tiét cac enzyme lipase dé phan giai lipid. Céc
VSV tiéu biéu la Clostridium Acinetobacter, Bacillus, ... San
phim cta qua trinh thuy phan lipid 1a glycerol va a01d béo
(8,9].

Qud trinh lén men

Lén men thyc chat ciing 1a qué trinh giai cac chat. Mot s6
chat hitu co duoc tao ra tir CTR ndng nghiép sau khi duoc
thuy phén s& dugc 1én men hiéu khi hodc ki khi thanh cac san
pham méi. Tuy san pham thily phan tao thanh ma s& xay ra
cac qué trinh Ién men khac nhau va san pham tao thanh ciing
khac nhau. Tuy nhién, c6 bn qua trinh 1én men chinh 1a 1én
men rugu, 1én men acid, 1én men hydro va 1én men metan.

Lén men rugu la qué trinh phan hay ki khi duong thanh
rrou va khi carbonic dudi tac dung ciia VSV ma dién hinh 1a
nam men Saccharomyces cerevisiae (1én men ethanol),
Clostridium acetobutylicum (1én men butanol) [8,9].

Lén men acid 1a qué trinh chuyén hoa ki khi hay hiéu khi
duong hay ruou thanh céc acid dudi enzym cua cac VSV.
Lén men lactic 1a qué trinh chuyén hoa ki khi duong thanh
acid lactic nhd cac vi khuan lactic nhu S lactis,
Lactobacillus bulgaricus, L. lycopersici, .... Lén men citric
1a qua trinh oxy héa (1én men hiéu khi) duong thanh acid
citric dudi tac dung cta cac VSV nhu nam méc Aspergillus
niger. Lén men acetic 1a qua trinh oxy hoéa rugu etylic va cac
acid hitu co khac thanh acid acetic do VSV nhém
Acetobacter nhu A. aceti, A. xillinum, ...[8,9].

Lén men hydro thyc chat 1a qua trinh 1én men acid acetic
tur rugu etylic va cac acid hitru co khac [8,9]. Khi hydro 1a san
pham di kém clia cac qué trinh 1én men nay.
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Lén men metan 1a qua trinh chuyén hoéa rugu, axit hiru co
va hydro thanh CH, va cac chat khac. Vi khuén sinh metan
1a nhiig vi khuan ky khi bit bugc. Cac vi khuan 1én men
metan thudng gip gom nhom Methylotrophic methanogen,
Acetotrophic methanogen va Hydrogenotrophic
methanogen, ...[8,9].

Ngoai thuy phéan va lén men, CTR ndng nghi¢p con trai
qua mot sd qua trinh phan giai khac nhu phéan giai phét pho
hitu co. Dudi tac dung ctia VSV phan giai phdt pho hitu co
nhu céc loai thudc chi Bacillus, Pseudomonas,...ph6t pho
hitu co s& dugc chuyén hoa thanh phét phod vo co dang PO
. Tuy nhién, déy la loai phét pho kho tan nén cdy trong khong
hép thu dugc. Do d6 cac VSV lai tiép tuc chuyén phdt pho
dang PO,* sang H,PO,", HPO4> dé cay trong c6 thé hap thu
duoc [8,9].

2.2 Ung dung VSV trong tii ché CTR nong nghiép tai
Viét Nam

2.2.1 Sin xudt phén hitu co

San xuat phan hiru co 1a mot tmg dung VSV vao tai ché
CTR néng nghiép da dugc ap dung tir rat sém. Phan hitu co
két hop dong thoi CTR trong trot va chan nudi. CTR trong
trot 1a ngudn cung cép cacbon hiru co chinh cho phan, CTR
chan nudi cung cap chi yéu ngudn nito va phét pho cho phan
[10,11]. CTR tréng trot va chan nudi sé duogc chuyén thanh
phén hitu co qua qué trinh 4. Nho hoat dong phan gii cac
chat ctia VSV ¢6 san trong CTR hay dugc bo sung thém tir
cac ché pham sinh hoc, cac hop chat cacbon hydrat,
protein,... chua 6n dinh s& dugc chuyén hoa thanh dang 6n
dinh, t6t cho cdy trong. Ngoai ra, trong qué trinh hoat dong
phan gidi cac chat cia VSV, nhiét cling dugc sinh ra, lam
nhiét do ciia khéi U tang, gitp tiéu diét cic mam bénh nhur
giun, san, E. coli, Salmonella, Coliform, .... Dé dam bao viéc
tai ché CTR nong nghiép thanh phan hiru co dat hiéu qua tot,
can chii y dén k§ thuat, cac thong sb ciia qua trinh 4. Mot sd
thong sd quan trong ciia qua trinh @ phan hiru co dwoc trinh
bay trong Bang 1.

Bing 1. Céc théng s6 quan trong trong qud trinh san xudt
phan compost

Gid tri

Thong s

L-5
25-30
50- 60
pH ] 6-8
Nhiét d (°C) 50 - 60

(Nguon: [9,10])
Ngoai viéc cung cip cac chét can thiét mot cach an toan
cho cay trong, phan hitu co sinh hoc dat chat lwgng con gitp
duy tri d6 4m cua dét, tranh that thoat nude va x6i mon dat
do hé cac chat mun co tinh keo [11]. Do d6, bon phan hitu co
sinh hoc s& tiét kiém nurdc tudi, gitp ing phé véi tinh trang
thiéu nudc do bién d6i khi hau. Nhu vay, viéc tai ché CTR
ndng nghiép thanh phéan hitu co 1a hudng di c6 ¥ nghia thuc
tién va da dugc ap dung & nhidu noi dé hudng téi san xuat
néng nghiép sach, bén viing va than thién véi méi truong.

2.2.2 Sin xudt nhién li¢u sinh hoc

Nhién liéu sinh hoc (Biofuels) 1a nhién li¢u dugc hinh
thanh tir cac hop chat co ngudn gbc dong thuc vat nhu ngii
cde, chit béo dong thuc vat (nhién liéu sinh hoc thé hé mot),
chat thai sinh khéi (nhién liéu sinh hoc thé hé hai) va tir tao
(nhién li¢u sinh hoc thé hé ba). Nhu vay, nhién liéu dugc san
xuét tir CTR néng nghiép 14 nhién liéu sinh hoc thé hé hai.
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Tir CTR nong nghiép, nho hoat dong cia cac VSV, mot s6
nhién liéu sinh hoc c6 thé dwgc san xudt nhu ethanol léng
(Ién men rugu), khi hydro (Ién men hydro), khi metan (lén
men metan),...
Sdn xudt ethanol sinh hoc

CTR tréng trot ¢6 thé dugc tai ché thanh ethanol sinh hoc
thé hé hai vi ¢6 chira thanh phan cellulose va hemicelluloses.
Nhu da dé cap ¢ phan trude, cellulose va hemicelluloses s&
tao ra duong glucose va xylose khi bi thiy phéan va sau do
mot s6 VSV sé& sir dung cac duong nay dé tao ra ethanol sinh
hoc [3]. Enzym thay phan thudng dugc thu tir cac loai nAm
s¢i nhu Trichoderma reesei hay Aspergilus niger hodc ca
hai, tir vi khuan nhu Clostridium thermocellum va nhiéu loai
khac. Cac VSV c6 kha ning chuyén glucose va/hodc xylose
thanh ethanol nhu Saccharomyce cerevisiae, Zymomonas
mobilis, Candida shehatae, Pichia stipites,.... Ngoai ra,
trong ty nhién van c6 mot s VSV ¢6 thé tao ra cic enzyme
thuc hién dong thoi qué trinh thity phan va 1én men nhung
hiéu suét chua cao [3].

Sdn xudt khi sinh hoc hydro va metan

Khi hydro va metan 1a hai khi sinh hoc dugc quan tdm
trong tai ché CTR nong nghiép. Do CTR néng nghiép co
chura cac hydrat cacbon, protein, lipid nén khi thuy phéan sé
tao ra cac duong, cac acid hitu co,.... Tir cic chit trung gian
nay, qua cac qua trinh 1én men bdi vi sinh vat da dugc trinh
bay 6 muyc 2.1.2, nhién li€u sinh hoc khi hydro va metan c6
thé duoc tao thanh. Qua trinh 1én men hydro va metan tur
CTR nong nghiép duge mo ta tom tit & hinh 3.

CTR néng nghiép
(hydrocacbon, protein, lipid,...)

Phan|giai
v
[ Chat hiru co don gian hon J

(duong, acid amin, acid béo,...)

Lén men|ruou, acid
v

[ Rurou, acid lactic, acid acetic,. .. ]

Lén men|acid acetic
. (acetic | hoa)
Lén
men [ Acid acetic, Hz, CO2 ]
metan
Lén me ’metan

Hinh 3. Qua trinh lén men hydro va metan tir
CTR nong nghiép

Tuy lugng CTR néng nghiép phat sinh tai Viét Nam hang
nam rat 1én nhu da trinh bay & phan 1, viéc tai ché CTR nong
nghiép thanh nhién li€u sinh hoc tai Viét Nam con nhiéu han
ché, chu yéu ¢ dang nghién ctruma chua duoc trién khai thyc
tién [3], do nhing rao can vé chinh sach, cong nghé ciing nhur
quan niém ctiangudi Viét Nam vé bao vé méi truong, tai ché
chat thai va sir dung ning lugng sinh hoc. Ciing chinh vi vay,
Viét Nam rét co trién vong vé tai ché CTR néng nghiép thanh
nhién liéu sinh hoc thé hé hai trong tuong lai.

3.KET LUAN

Véi su da dang \{é chung loai va qua trinh phén huiy cac
chat, VSV ¢¢ thé bién doi CTR ndng nghiép thanh nhi€u san
pham c6 ich nhu phan hitu co, cac nhién li€u sinh hoc phuc
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vu cho néng nghiép noi riéng va xa hoi néi chung. Do do, sir
dung VSV dé tai ché CTR noéng nghiép la giai phap mang
nhiéu y nghia.
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