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SUMMARY

Study on production of bio - products used in decomposition of coffee husk
as biofertiliser for crop supply

Coffee husk is the abundant agricultural bio - product in coffee growing area in Central Highlands. The bio
- products consist of the isolates of streptomyces, bacteria and fungi that were isolated, selected and studied
on decompositing ability of coffee husks as biofertilizer for crop supply. A set of isolates of streptomyces,
bacteria and fungi was isolated and selected in Daklak with high cellulase enzyme activity, temperature
tolerance and high adaptation with wide range of pH. A set of variety were identified as six Streptomyces
isolates coded as: SP13, SP41, SP82, SP29, SP72, SV18; five fungus isolates with coded as: NP7, NV4, NV5,
NV6, NV19 and four of bacterial isolates coded as: VP8, VV18, VV26, VV36.

Key words: Coffee husk, bio - product, biofertilizer.

I. PAT VAN DE!

Pik Lik 1a ving trong ca phé 16n nhat cua
Viét Nam. Bén canh san phim thu hoach chinh 12
hat ca phé ding cho ché bién ca phé bot va xuét
khiu thi vo ci phé 1a ngudn phy pham ndng
nghiép sin c6 véi s6 lwong 16n chura duoc khai
thac st dung cé hi€u qua. Ngoai ra, mot s6 bién
phdp xir 1y ngudn phy phdm nay giy anh huong
dén moi truong.

Xuét phat tir nhu cAu thuc té nay, dé tai
nghién ctru tng dung cdng nghé vi sinh trong xu
1 v ca phé lam phan bén nham gép phan cai tao
d4t, tang ngudn phén hitu co cho cy trong, phuc
vu cho muc dich phat trién ndng nghiép bén
vitng. Muc tiéu cua dé tai: 1) Thu thap, phan 1ap
va chon lgc cac chung xa khuén, ndm méc va vi
khudn c6 kha ning phan giai xellulose va kha
nang chiu nhiét cao, ii) Nghién ciru san xuat ché
pham sinh hoc st dung trong xt 1y v6 ¢ phé tir
cac chung vi sinh dugc chon loc va iii) Danh gia
kha nang phan hity vo quéa ca phé cua ché pham
san xuat thu.

" Vién Khoa hoc k§ thuét Nong 1am nghiép Tay Nguyén.
* Nguyén Thi Van', Cit Thi Dan".
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IL. NQI DUNG VA PHUONG PHAP NGHIEN CUU
1. Thu thip, phén 1ap va chen lgc cac ching
xa khuan, nam moc va vi khuan cé kha nang
phan giai cellulose va kha niing chiu nhiét cao

1.1. Thu thap va phan lap

Tién hanh thu thidp miu dé phan 14p cic
chung vi sinh vit tir cdc déng 0 vo ca phé, tir dat
trong ci phé, tiéu, cay rimg va tir cic déng u
phén hitu co tai thanh phé Bu6n Ma thudt, huyén
Krong Ana, huyén Cu M’gar, huyén Bu6én Don
thudc tinh Pik Lik. Phuong phap phan lap: Phan
14p cac chung vi sinh vat theo phuong phap pha
lodng. Sau dé khuan lac duge 1am thun trén moi
truong chuyén tinh cho tirng chiing vi sinh vit.

1.2. Ddnh gid mét s6 dic tinh sinh hoc

- Dbinh gid hoat d6 enzym cellulase,
pectinase, protease, amylase: i) DPdnh gid dinh
tinh kha nang phan giai xellulose, pectin,
protein, tinh bét. Nudi cdy cic mau xa khuin,
nam méc, vi khuén trén moi tredng cam Gng tong
hop twong tng, 3 lan lap/mau. Chi tidu theo ddi:
Puong kinh vong phan giai bang thude thir lugol
(mm), ii) Pdnh gia dinh lugng hoat d§ enzym
cellulase: Tt vi€éc phan tich dinh tinh kha nang
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phan giai xellulose, chon cdc ky hiéu mau c6 hoat
tinh enzym cellulase cao dé tiép tuc danh gid dinh
lugng hoat d§ enzym cellulase. Phuong phép nudi
cdy va thu dich chiét enzym (Pham Thi Anh Hong,
2003). Chi ti€u theo dodi: Hoat d§ enzym cellulase
(UD) va iii) Bdnh gia kha nang chiu nhiét: Sau khi
danh gia dinh tinh kha nang phan giai xellulose,
tién hanh ddnh gid kha ning chiu nhiét & cic
nhiét do 50 - 70°C trén c4dc mdi trudng chuyén
tinh. Chi tiéu theo ddi: Puong kinh khuan lac sau
khi nudi ciy (cm).

- Xéc dinh kha nang thich ng pH: Nudi cy
cdc ky hiéu miu trén moi truong chuyén tinh &
cac mtc pH tir 4 - 7 trong td dinh 6n & nhiét do
28 - 30°C. Chi tiéu theo ddi: Puong kinh khuan
lac sau khi nuéi cay (cm).

1.3. Phdn logi theo phwong phdp hinh thdi

Chon c4c mau duge danh gid c6 kha ning
phan giai xellulose va chiu nhiét cao, tién hanh
nudi cdy trén modi truong chuyén tinh, sau 3
ngly nudi cdy tién hanh quan sit dic diém hinh
thai trén kinh hién vi dé phdn loai theo tai liéu
ciia Nguyén Lan Diing va cong su (1976); Holt
va cdng su (1994); Nguyén buc Lugng va cong
su (2006).

2. Nghién ciru san xuét ché pham sinh hoc tir
cac chiing vi sinh vit dugc chon loc

Thi nghiém duogc tién hanh tai Phong Thi
nghi¢m ctia B mdén Bao vé thuc vat, Vién
KHKT Noéng 1am nghiép Tay Nguyén, gom cdc
thi nghiém sau: Thi nghiém 1: San xuét men
gidng trén moi truong 1ong 1 + ban rén; Thi
nghiém 2: San xuat men gidng trén moi truong
long 2 + bén rin; Thi nghiém 3: San xuit men
giong vi sinh vat trén moi truong ban ran; Chi
tiéu theo doi: Mat do vi sinh vat (cfu/g).

3. Thir nghiém kha ning i ciia ché phim trén
vé ca phé

DPja diém thir nghiém: Vién KHKT Nong
lam nghi¢p Tay Nguyén (WASI); Phuwong phap
b trf thi nghiém: Thi nghiém gom 4 cong thirc,

lap lai 3 lan. Céc cong thirc nhur sau: CT1 - Ché
pham vi sinh WASI san xuat thir (CPVTNI1);
CT2 - Ché phidm vi sinh WASI san xuat thir
(CPVTN2); CT3 - Ché pham vi sinh Cong ty Ea
Kmat (CPVTN); CT4 - V6 qua ci phé (ddi
ching). Luong vé qua ca phé st dung: 2
tan/dong u. Nguyén liéu tron vao dong u (cong
thite 1 - 3): Phan chudng (200 kg) + voi bot (14
kg) + lan (50 kg) + Uré (14 kg). Nguon men
giong st dung cdc ngudn men giéng chinh nhr
sau: CPVTN1: Bao gdm ndm Trichoderma v xa
khuan Strepromyces do WAST chon loc va san
xuft thi. CPVTN2: Bao gém ndm Trichoderma,
xa khuan Strepromyces do Vién san xuét thir +
ndm men, nAim moc va vi khuan do WASI san
Xuét voi su chuyén nhurgng cta Truong Dai hoc
Noéng nghiép I. CPVTN: Bao gom vi khuan, xa
khuém, ndm men, ndm mdc. Ché phém vi sinh
Cong ty Ea Kmat do WASI san xuét véi su
chuyén nhuong cua Truong Pai hoc Nong nghiép
L Cong thitc d6i chirng: Thue hién phwong phép 0
nhu cdc cong thitc khdc nhung chi ¢6 vd ca phé
ma khong c6 cac nguyén liu khic.

Chi ti€u theo ddi: pH, ty 1€ C/N, N (%), P,Os
(%), K20 (%), P,Os va K,O dé tiéu (mg/100 g)
trong v6 ca phé trudc va sau khi 4; Nhiét d6 dong
u (°C); Thoi gian vo ca phé phin huy hoan toan

III. KET QUA VA THAO LUAN

1. Thu thap, phin 13p va chon loc cac chiing
xa khuin, nAm méc va vi khuin c¢é kha niing
phan giii xellulose va kha ning chiu nhiét cao

1.1. Thu thap, phan lap cdc chiing vi sinh vt

Trong 3 nam (2006 - 2008) da thu thap dugc
220 ky hiéu mau vi sinh vat dé danh gia kha nang
phén giai xellulose va kha néng chiu nhiét. Trong
d6 c¢6 185 ky hiéu mau xa khuén, 35 ky hiéu mau
nam va 68 ky hiéu mau vi khuan.

1.2 Ddnh gid dic tinh sinh hoc va chon loc cdc
chiing xa khudn, vi khuén, ndm moc cé kha néng
phan gidi xellulose va khd ndng chiu nhiét cao
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- Panh gid dac tinh sinh hoc cua cdc chung nam va vi khuan 12 rat can thiét. Sau khi ddnh
vi sinh vat 12 cong viéc rat quan trong. 1a co so dé  gid dac tinh sinh hoc clia cic mau vi sinh vat vé
tuyén chon cic chiing vi sinh vat. kha ning sinh téng hop mot sé hé enzym thiy

~ Vo ca phé ¢6 cdc thanh phé”m chu yéu N phan cellulase, pectinase, protease, amylase;
pectin  (40,5%), xellulose (28,64%), protein Kha nang chiu nhiét va thich ing EH, chuing t6i
(10’44%)’ tinh bét (12,6%) (Lé Héng Phu, da ch()n l()C ra dll‘Q’C cac ky’ hl@l{ mau vi1 §1nh vat
2003). Do vdy, viéc ddnh gid kha nang sinh téng c6 cdc ddc tinh sinh hoc tot, két qua thé hién ¢

hop mot s6 hé enzym cua cic chung xa khuan, ©4€ bang sau.

Bang 1. Bdc tinh sinh hoc cua cdc ky hiéu mdau xa khuan cé kha nang phdan gidi xellulose cao
diroc chon loc

T K}’n';f” Tén khoa hoc xe?llﬁl\gzs (ec'::)y :;u H;e‘ﬁu‘l’g’;"a’)“ Kh‘,’é“? pH Khoang nhiét d5
14 ngay Thich g thich g (°C)

1 SP13 Streptomyces sp. 4,93 0,0010 5-7 25-50

2 SP29 Streptomyces sp. 5,93 0,0014 5-7 25-50

3 SP41 Streptomyces sp. 6,00 0,0013 5-7 25-50

4 SP72 Streptomyces sp. 5,90 0,0020 5-7 25-50

5 SP82 Streptomyces sp. 5,80 0,0016 5-7 25-50

6 SV18 Streptomyces sp. 6,03 0,0010 5-7 25-50

Két qua da chon loc ra té hop cdc chung vi  NV6, NV19) va bén ky hiéu miu vi khuin c6
sinh vat ding dé 1am giéng san xuat ché phém kha nang sinh trudong tdt, chiu dugc nhiét do
sinh hoc gom: Sdu ky hiéu mau xa khuan 70°C va thich ing pH 4 - 7. So véi cic mau ddi
Streptomyces (SP13, SP41, SP82, SP29, SP72, chling cua Truong Pai hoc Nong nghi¢p 1 thi kha
SV18) cé kha niang sinh truéng tdt, chiu duoc ning chiu nhiét cua cidc mau vi sinh vat dugc
nhiét d6 50°C va thich tmg véi pH 5 - 7; Nim ky  chon loc ndy cao hon rit nhidu (Nguyén Thi
hiéu mau nam Aspergillus (NP7, NV4, NV5, Minh va cong sy, 2005).

Bang 2. Bdc tinh sinh hoc cua cdc ky hiéu mdu nam co kha ndang phdn gidi xellulose cao
diroe chon loc

Ky hiéu . DKVPG enzym Hoat d6 enzym Khoang pH Khoang nhiét do

T mau Tén khoa hoc cellulase (cm) cellulase (Ul) ich @ thich tng (°C)
sau 3 ngay Thich rng g
1 NP7 Aspergillus sp. 1,23 0,0023 4-7 25-70
2 NV4 Aspergillus sp. 1,33 0,0029 4-7 25-70
3 NV5 Aspergillus sp. 1,33 0,0032 4-7 25-70
4 NV6 Aspergillus sp. 1,27 0,0038 4-7 25-70
5 NV19 Aspergillus sp. 1,30 0,0025 4-7 25-70
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Bang 3. Bdc tinh sinh hoc ciia cdc ky hiéu mau vi khudn cé kha ndang phan giai xellulose cao
duoc chon loc

TT | Ky higu méu PKVPG enzym xel‘lulase Hoat d6 enzym th)éng pH thféng’ nhié.ot do
(cm) sau 5 ngay xellulase (UI) thich irng thich irng (°C)
1 VP8 2,60 0,0047 4-7 25-70
2 VV18 2,67 0,0056 4-7 25-70
3 VV26 2,58 0,0043 4-7 25-70
4 VV36 2,60 0,0059 4-7 25-70

2. Nghién ciru sin xuét ché pham sinh hoc tir
cac chiing vi sinh dwgc chon loc

Thi nghiém san xudt ché phim bao gdm cic
chung xa khudn, ndm méc va xa khudn duoc chon
loc Vi cdc phuong phdp khic nhau dé chon ra
phuong phap nhan gidng tot nhat. Két qua san xuat
men gidng cap 1 (xa khuan, ndm mdc, vi khudn) tdt
nhét trén mdi truong dic chuyén tinh. San xudt men
cap 2: Pdi voi xa khuan va ndm mdc tot nhét trén
moi truong ban rin bap cim trdu; PSi vai vi khuan
t6t nhét trén moi truomg 16ng chuyén tinh. San xuét
men céip 3 (xa khuan, nAm méc, vi khuén) dat cao
nhét & méi truong ban rin.

3. Thir nghi¢ém kha ning i ciia ché phim trén
v6 ca phé

Sau u 3 thing cdc cong thic u vo ca phé déu
cé ty 1¢ C/N giam so vdi trudc thi nghiém va
cong thie doi ching. Trong d6 ty 1&6 C/N giam
manh nhat & cong thirc 2 (ché phdm VIN2) giam
30,66% so v6i vo ca phé trude thi nghiém. Két
qua thi nghiém twong duong véi cua tic gia
Biddappa va cong su (1998) sau 6 thing san
phdm ¢6 ty 18 C/N tir 7.80 - 8,70. Cong thirc u
ché pham vi sinh CPVTN1 va CPVTN2 di c6 téc
dung phan hity vo ca phé t6t hon so véi ché pham
CPVTN va d6i chiing.

KET LUAN VA PE NGHI
1. Két luan

- Thu thap dugc 220 ky hiéu mau vi sinh
vat dé danh gid kha ning phan giai xellulose va
kha nang chiu nhiét. Trong dé c6 185 ky hi¢u

mau xa khuan, 35 ky hiéu miu nam va 68 ky
hiéu mau vi khuén.

- Chon loc dugc 6 ky hidu mau xa khuin
Streptomyces (SP13, SP41, SP82, SP29, SP72,
SV18); 5 ky hiéu mau ndm (NP7, NV4, NV5,
NV6, NV19) va 4 ky hiéu mau vi khuan (VPS,
VV18. VV26, VV36) 1am bo giéng san xuét ché
phdm phan huy vé ci phé. Cic ky hiéu ny c6
hoat tinh cellulase cao, c¢6 kha nang chiu nhiét do
cao va thich tng véi pH rong.

- San xuét men giéng cip 1 (xa khudn, ndm
méc, vi khuén) ot nhat trén méi truong dac
chuyén tinh. San xuat men cép 2: Pdi véi xa
khudn va ndm mdc tét nhit trén mdi trudng ban
rén bép cam tréu; Déi véi vi khudn tét nhit trén
mbi trudong 1ong chuyén tinh. San xuat men cap 3
(xa khuan, nAm mdc, vi khuan) dat cao nhat &
mdi trudng ban rin.

- Coéng thirc CPVTNI1 dé c6 tdc dung phan
hiy vo ca phé tt twong dwong véi cong thirc
CPVTN2.

4.2. Pé nghi

- Pinh danh bang cong nghé sinh hoc céc ky
hiéu mAu vi sinh vét c6 dic tinh sinh hoc tét.

- San xuét ché pham sinh hoc gdm té hop
cic chung vi sinh vét: Xa khuén, nAim méc, vi
khuén va thi nghiém @ trén vo ca pheé.
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