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Tém tat. Chiing tdi danh gia kha ndng phén htiy vo cay keo bang ndm ché& pham sinh hoc (Ché phdm EM,
Ché& pham Emuniv, Ché€ phdm Emic, Ché pham vi sinh AT-YTB va Ché pham Sagi Bio) trong phong thi
nghiém (45 °C, d6 am 60%, 1 g ch& pham/1 kg vo keo) nham lya chon ch& phdm phi hop dé dua vao quy
trinh 11 v6 keo thanh phan hitu co. Thi nghiém dugc bd tri theo kiéu hoan toan ngau nhién, sau cong thikc
v6i ba Ian nhéc lai. Céc chi s§ duoc theo ddi ¢ thoi diém: triede G va ¢ ngay thie 10, 20, 30 sau t. Két qua cho
thdy, sau 30 ngay 1, ham luong linhin va xenlulo ctia vé keo & cac cong thire da sut giam 7,8-10% va 6,65—
8,45%. Ham lugng linhin (13,8%), xenlulo (22,5%), cac chét hoa tan trong nwée ndéng va cdn & cdng thike st
dung Ché phdm Emic va ham lugng xenlulo & cdng thitc stt dung Ché pham Sagi Bio (22,7%) sai khac c6 y
nghia thong ké so v6i déi chiing. Cac ché phdm déu c6 anh hudng t6t dén d6 am va pH ctia vo keo. Ham
luong dam cé xu hudng tang nhe tit 0,28 dén 0,38% so véi trude u. Ham luong OC va C/N ¢6 xu hudng
giam dan voéi 16,46-17,56% va 10,2-14,2% so voi trude t1. Trong phong thi nghiém, ché phdm Emic va ché
phém Sagi Bio c6 anh hudng t6t dén qua trinh phan huy vo keo trong thoi gian 30 ngay.
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Abstract. We evaluated the capability to degrade acacia bark with five inoculants (Inoculant EM, Inoculant
Emuniv, Inoculant Emic, Inoculant AT-YTB, and Inoculant Sagi Bio) in the laboratory (45 °C, 60% humidity,
1 g of product/1 kg of acacia bark) to select the ones suitable to composting. The experiment was arranged

in a completely randomized design with six treatments and three replications per treatment. The indicators
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were monitored at the time before incubation and on the 10th, 20th, and 30th day after incubation. The
results show that, on the 30th day, the lignin and cellulose contents of the acacia’s bark in all treatments
decreased by 7.8-10% and 6.65-8.45%. The content of lignin (13.8%), cellulose (22.5%), substances soluble in
hot water and alcohol in treatment with Inoculant Emic and the content of cellulose in treatment with Inoc-
ulant Bio (22.7%) are statistically different compared with the control. All inoculants have a good effect on
the moisture and pH of acacia’s bark. The total nitrogen content in all treatments tends to increase slightly
from 0.28 to 0.38%. The content of OC and C/N tends to decrease gradually over time (by 16.46-17.56% and
10.2 - 14.2%). Under laboratory conditions, the Emic inoculant and the Sagi Bio inoculant have a good effect
on the decomposition of acacia’s bark during 30 days of incubation.

Keywords: inoculants, decompose, acacia bark

1 Pit van dé

Phu phadm c6 ngudn gbc tir thuc vat hay con dwoc goi la vat liéu linhin-xenlulo
(lignocellulose) la co chat kho bi phan huy sinh hoc (biodegradation) trong tw nhién. N6 dwoc
cau tao boi cac thanh phan hoa hoc chinh 14 xenlulo, hemi-xenlulo, linhin va cac chiét xuat héa
hoc khéc [1]. Sy phan htly nhanh hay cham la tuy thudc vao ban chat vat liéu va sy hién dién ctia
cac loai chung vi sinh vat. Theo Robert, trong tw nhién qua trinh phan hay caa gb 1a nho su c6

mat dong thoi cua ndm, vi khuan va xa khuén [2].

Tai Viét Nam, theo Tong cuc Lam nghiép thi dién tich keo dat 2,35 triéu ha (2020), twong
duong trén 53% trong tong dién tich riing trong cta Viét Nam. Luwong gb khai thac dat 47 triéu
m3/nam [3]. Trong cay keo thi vo chiém trong lwgng trung binh tir 5,9%- 6,3% (Vién Khoa hoc
Lam nghiép Viét Nam) [4]. Nhu vay, lwong vo cay keo thai ra hang nam wdc tinh khoang 1,7 triéu
tén/nam (1 m3 gb keo c6 khdi luong 0,6 tan). Phan 16n vo cay keo da duoc tan dung 1am nguyén
liéu d6t, phan bon hitu co, gia thé dém 16t sinh hoc trong chan nudi gia stc. Tuy nhién, cho dén
nay viéc stt dung nguyén liéu vo cay keo lam phan bén hitru co con rat han ché trén thé gidi ciing
nhw Viét Nam.

Mot s6 két qua nghién ctru da tap trung vao qua trinh phan huy vo cay keo bdi vi sinh vat,
cu thé nhu sau: O Indonesia, d& phan htiy nhénh, 14, vé cay keo dat ty 18 C:N nho hon 20 boi cac
chung ndm ban dia thi can thoi gian it nhit ba thang [5, 6]. O Viét Nam, vo ciy keo ciing da duoc
nhom tac gia Lé Van Tri nghién ctru i vo cay keo thanh nguyén liéu san xudt phan hitu co vi sinh
béi cac chiing vi sinh phan 14p tai chd véi thoi gian G it nhat ba thang ngoai tw nhién, d& dat duwoc
ty 1&¢ C:N nho hon 10. Tuy nhién, nghién cttu nay chwa di sau nghién cttu kha nang phan huay cac
thanh phéan chinh ctia vé cay keo nhw linhin, ham lwong xenlulo, cac chat hoa tan trong nudc

néng va con boi ché pham sinh hoc [7].

Chinh vi vay, viéc danh gia kha ndng phan huy cac thanh phan ctaa vé cay keo boi ché
phdm sinh hoc nham tuyén chon dugc ché pham sinh hoc c¢6 kha ning phan huy vé cay keo

nhanh va hiéu qua cao la can thiét. Viéc lua chon dwogc ché pham tt nhat dé st dung trong bd
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ky thuét gia t6c U1 vo cay keo thanh phéan hitu co sé gép phan déng ké vao viéc thic day nhanh
qua trinh tuan hoan vat chat, tra lai cacbon va dinh dudng cho dét tir cac phu pham noéng lam
nghiép. Bai bao nay trinh bay két qua danh gia kha nang phan huy vo cay keo boi cac ché pham
sinh hoc thuong mai duoc tuyén chon trén thi truong.

2 Ddi tugng va phuong phép nghién ciru

2.1 Déi twgng nghién ctru

Vo cay keo (Acacia): V6 cay keo khd dugc thu thap tai cdc xuong béc gd dwoc nghién nho véi
kich thudc 1-3 em, khéi lugng 250 kg/m? va d6 am 40% dwoc st dung dé€ nghién ctru.

Ché pham sinh hoc: Nghién cttu stt dung 5 ché phdm sinh hoc & Bang 1.

2.2  Phwong phap nghién cttu

Thi nghiém dwoc bd tri theo kidu hoan toan ngau nhién (RCD) gdm 6 cong thitc va 3 lan
nhac lai/cong thiec. Cu thé nhu sau: CT1 (d8i chiing), khong ché phdm; CT2: Ché pham EM; CT3:
Ché phdm Emuniv; CT4: Ché pham EMIC; CT5: Ché phdm AT-YTB; CT6: Ché pham Sagi Bio.

Bang 1. Danh sach cac ché phdm sinh hoc st dung trong thi nghiém

Ché ph&dm sinh hgc Thanh phan

Ché pham EM 80 loai vi sinh vat ca ky khi va hao khi thudc 10 chi khac nhau. Bao goém céc
vi khudn quang hop, vi khuan c6 dinh Nito, xa khuan, vi khuén Lactic, ném
men. Cong ty Trach nhiém hitu han phat trién cong nghé EM Viét Nhat.
Nguon gdc: Nhat Ban.

Ché& pham Emuniv Bacillus subtillis (3,5 x 10'° CFU/g); Bacillus licheniformis (3,5 x 10° CFU/g);
Bacillus megaterium (3 x 10° CFU/g); Lactobacillus acidophilus 2,2 x 1010
(CFU/g); Lactobacillus plantarum 2,2 x 100 (CFU/g); Streptomyces sp
(5 x 10° CFU/mL); Saccharomyces cerevisiae 2,5 x 10° (CFU/g). Cong ty ¢ phan
Vi sinh ting dung san xudt. B6 Tai nguyén va Moi truong - Tong cuc Moi
truong cidp gidy ching nhan luu hanh s6 94/LH-CPSHMT, ngay cép
30/11/2018.

Ché pham Emic Hén hop vi sinh vat hitu ich thudc cac chi Bacillus, Lactobacillus,
Saccharomyces, v.v. véi mat do > 108 CFU/g va chat mang (bt cam gao, bot
dau). San xudt boi Cong ty c¢6 phan cong nghé vi sinh va moi truong
(MitecOC) theo OCVN 7034-1:2003.

Ch&€ phdm vi sinh Bacillus, Lactobacillus, Saccharomyces cerevisine véi mat d6 107 CFU/g. Do Trung

AT-YTB tam khoa hoc ky thuét truong dai hoc Y dwgce Théi Binh san xuét va duoc
Téng cuc moi truong - Bo Tai nguyén va Mdi truong cap gidy chiing nhén s
55/LH/CPSHMT va s6 56/LH/CPSHMT ngay 04/4/2018.

Ché pham Sagi Bio Vi khuén thudc chi Bacillus va Streptomyces v6i mat do (= 10° CFU/gam) va
phu gia. Téng cuc Moi truong - Bé Tai nguyén va Moi treong cap phép luu
hanh s& 28/LH-CPSH ngay 08/8/2013.
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biéu kién thi nghiém: Cho 1 kg vo keo vao hop t PE chiu nhiét c6 thé tich 5 lit, bd sung cac
ché pham khéac nhau véi liéu luong 1 g ché pham/ 1.000 g vo ¢ keo. Diéu chinh d6 am vo keo dat
60% O tat ca cac cong thirc thi nghiém. Sau d6, cho vao tu dinh 6n duy tri nhiét d6 lién tuc 6 muc

45 °C trong thoi gian 30 ngay.

Céc chi tiéu theo doi: Ty 1é C/N, OC, pH, ham lwgng linhin, xenlulo va cac chdt hoa tan
trong nuwdc nong va con, dd am, ¢ cac thoi diém: trude G, sau u 10 ngay, 20 ngay va 30 ngay.
Phwong phdp phan tich: Nito tong s6 (TCVN 8557:2010); Cac bon hitu co tong s6
(TCVN 9294:2012); pH (stt dung pH meter); d6 am (TCVN 9297:2012); linhin (tiéu chuadn TAPPI
222 OC- 98); xenlulo (tiéu chudn TAPPI 17 wd-70); cac chat hoa tan trong nuwdc néng (tiéu chuan
TAPPI T207 cm-99); cac chéat hoa tan trong con (tiéu chudn TAPPI T207 cm-97). Dia diém phan
tich: Vién Khoa hoc ki thuat nong 1am nghiép mién ntii phia Bac.

Phuwong phép xu ly s6 liéu: SO liéu duoc xit Iy ANOVA mot nhan t6, sau d6 kiém dinh
bang Turkey-Kramer test & mitc P <0,01 trén phan mém Excel 2016 va Statistic 10.0. Ty 1é phan

tram duoc chuyén sang acssin binh phuong (acsin square) truede khi xtt ly thong ké.

3 K&t qua va thio luan
3.1 Thanh phan ly héa ctia v keo

Trudc khi tién hanh 1, mau vé keo dugc phan tich nhdm dénh gid mot s6 chi tiéu 1y héa tinh
va thu duoc két qua nhu sau: Xenlulo (30,95%); linhin (23,8%); N (1,12%); P20s (0,091%); K20 (0,252%);
OC (48,06%); C/N (42,54); chat hoa tan trong nuéc nong (15,37%); chat hoa tan trong con (16,6%); pH
(6,46); do am 40%. Két qua cho thay, ham lugng cac chat linhin, xenlulo, OC va C/N & muic rét cao,
song ham lwong N, P, K tdng s6 6 muc rat thap, day la ddc trung caa vat liéu thuce vat. Gia tri pH o

muic trung tinh va d6 &m 6 muic 40%.

3.2 Kha ning phén hay linhin ctia cdc ch€ phdm sinh hoc

Ham lugng linhin trong mau vé keo ban dau 1a 23,8%, trong qud trinh 1 ¢6 xu huéng giam
& tat ca cac cong thirc. O ngay thir 10 va ngay thtt 20 sau 1 ham luong linhin khdng c6 s sai khac
gitra cac cong thitc thi nghiém. Ngay thit 30, ham luong linhin & CT4 st dung ché pham Emic ¢
su khac biét thong ké & mire P<0,01 va thap hon so véi CT1 (d6i ching) 1a 2,2%.

Kha ndng khang cu su phan huy boi vi sinh vat ctua cdc phé phu phdm cé nguén gdc thuee
vat la do chtta cac hop chat hitu co khé phan huy nhu linhin hay cac hop chédt phan htuy cham
nhu xenlulo va hemi-xenlulo [8]. Linhin la mt polyme sinh hoc ¢é trong thanh t& bao thuc vat
khong dong nhat, chita cac hop chat phenylpropanoit va la nguon chinh ciia cic hop chit thom duwoc
tim thiy trong tw nhién, khing tot voi hidu hét vi sinh vit [9, 10]. Mtkc giam linhin 7,8-10% sau 1 30

ngay cta thi nghiém nay ¢ tat ca cac cong thuc la twong dong voi muic giam 8-10% cta sy phan
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Bang 2. Anh hudng cta ché phdm sinh hoc dén ham luong linhin ctia vo keo trong qua trinh 1

Ham lwgng linhin (%)

Cong thirc
Ngay th 10 Ngay thi 20 Ngay thi 30
CT1 (bC) 20,5+ 18,92 16,02
CT2 19,82 18,42 15,220
CT3 20,42 18,82 15,23
CT4 19,92 17,92 13,8
CT5 19,52 17,22 14,6
CT6 20,52 17,62 15,92

Ghi chii: *Trung binh trong cung mot cbt ¢ chit cai khac nhau thé hién sy khac nhau vé mit théng

ké bang phuong phép Turkey-Kramer test & mttc P <0,01, (n = 18).

htty ctia 14 va nhanh keo sau 30 ngay ctia Djarwanto va Tachibana. Tuy nhién, ham lwgng linhin
ban dau cua nhanh va la keo trong thi nghiém ctia Djarwanto va Tachibana ¢ mtc cao hon ham
lwong linhin trong thi nghiém nay (38—44%) [5]. Két qua nay thdp hon so véi kha nang phéan huy
linhin béi nganh nam 16n (Basidiomycetes), mtc giam tir 23,7-39,6% [11]. Hon nita, sy phan hay
nhanh hay chdm cua phu pham thuc vat con tuy thudc vao ty 1€ chét syringyl/guaiacyl trong
linhin, loai t€ bao va tham chi cac 16p khac nhau trong mot t&€ bao [2]. Linhin bi phan huy trong
qua trinh phu thudc vao nhiét d, ham luong linhin ban dau va dé day cua vat liéu [10]. Trong
nghién civu nay, ham lieong linhin dd gidam xudng toi mirc thap 14-16% trong vong 30 ngay, diéu nay cho
thiy kha nang phan hity linhin manh cia cdc ché’phdm sinh hoc. Ham lwong mun cta sy u hoai vat

liéu ¢ cau trac héa hoc minh chitng c6 thé né c¢6 ngudn goc tir sw phan huy linhin [12, 13].

3.3 Kha ning phén huy xenlulo cta cic ché pham sinh hoc

Ham luong xenlulo ¢ tat ca cac cong thirc déu c6 xu hudng giam dan trong qua trinh 1, so
sanh gitra trude khi 11 va ngay thir 30 mie giam 12 6,65-8,45%. O ngay thit 30, ham luong xenlulo
0 CT4 (ché pham Emic; 22,7%) va CT6 (ché phdm Sagi Bio; 22,5%) thdp hon c6 y nghia thong ké
s0 voi so voi cong thiee CT1 d6i ching khong xt ly ché pham (24,3%). Sau 30 ngay G ham luwong
xenlulo & cac cong thitc déu 6 mic twong ddi cao, trén 20%. Tuy nhién, két qua nay thap hon so
voi két qua thit nghiém st dung ché€ phdm Fito-K u vo keo thanh nguyén liéu phan boén trong
thoi gian 3 thang ngoai tu nhién ctua Lé Van Tri [7], ham luong xenlulo la 26,8%. Diéu quan trong
can lvu y la cac thanh phan cua vat liéu linhin-xenlulo, ngoai linhin cling c6 thé déng vai tro
chdng lai sy phan huy sinh hoc, ban chat két tinh dang k€ ctia xenlulo ¢ dang tw nhién ciing c6
thé lam cham qua trinh phan hiy sinh hoc ctia né so véi ving ¢ dang vo dinh hinh trong thanh
phan xenlulo [13].
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Bang 3. Anh hwong ctia ché phdm sinh hoc dén ham luong xenlulo ctia vo keo trong qud trinh

Ham lwgng xenlulo (%)

Cong thirc
Ngay thi 10 Ngay thi 20 Ngay thi 30
CT1 (bC) 27,62 26,32 24,32
CT2 27,8 26,12 23,40
CT3 28,62 26,62 23,8
CT4 26,0 24,92 22,7°
CT5 27,02b 24,72 23,03
CTé6 27,23 24,52 22,5b

Ghi chii: * Trung binh trong ciing mot 6t c6 chit cai khdc nhau thé hién sw khac nhau vé mét théng

ké bang phuong phap Turkey-Kramer test & mitc P < 0,01, (n = 18).

34 Ham lugng cac chat hoa tan trong nuwéc nong va con cta vo keo trong qua trinh

phan hay

Bang 4 cho thdy ¢ ngay thtt 10, cac chat hoa tan trong nudc ndng va con ¢ cac cong thire
thi nghiém khong c6 sy khac biét vé mét thdng ké so v6i d6i ching. Ngay th 20, cac chdt hoa
tan trong nudc nong ¢ CT3 (6 mikc cao nhét 22,5%) sai khac so véi cac cong thire khac 6 muc
P < 0,01 va cao hon ttr 2,9-7,8%. Ngay thit 30, cac chat hoa tan trong nuwdc néng va con ¢ CT4 lai
tang lén cao nhat (24,4% va 25,7%) va déu c6 sy khac biét & muc c6 y nghia théng ké so voi d6i
ching. Ngoai ra, CT4 c6 su khac biét vé mat thong ké so voi CT3 va CT5 d6i voi chi tiéu cac chat
hoa tan trong nuwdc ndng va khéc biét vdi tat ca cac cong thire con lai ¢ chi tiéu cac chat hoa tan

trong con. Cac cdng thic con lai khong c6 su khac biét so voi doi ching.

Thong qua hoat dong cua céc vi sinh vét, cac hop chat hitu co phtec tap bi phan huy thanh
cac phan tir nhé hon ma sau d6 cac té€ bao vi sinh vat cé thé st dung dwoc [14, 15]. Vi sinh vt cd
thé st dung cac phan tt hitu co hoa tan trong nudc. Néu do am giam xudng dudi mac toi han,
hoat dong cuia vi sinh vat sé giam va vi khuan khéng hoat dong. Mdt khac, d6 am qua cao c6 thé
gay thiéu thong khi va rira troi chat dinh dudng [14]. He va cong su phét hién rang ngoai su tich
tu ctia cac thanh phan axit fulvic va axit humic trong phan httu co  hoai, con c6 sy san xudt cac
hop chét thom c6 thé chiét xuat bang nudc. Cac hop chat nhw vay cé thé bi ri thoat trong mot s6
treong hop [16]. Nhitng hop chét hoa tan nay c6 kha nang duoc st dung lam thirc an cho nam,
vi ham luwong linhin va xenlulo giam kém hon [5].

Trong thi nghiém nay, ham luwong cac chat hoa tan trong nudc ndéng va con O tat ca cac
cong thiee déu c6 xu hudng ting gitta trede G va ngay thit 30 sau G, muc ting lan luot la
1,63-9,03% va 2,4-9,1%. Cac chat hoa tan trong nudc néng va con ¢ CT5 la 6 miec thap nhat, phan

anh kha néng phan giai cac chat httu co boi ché pham nay thdp nhat. Ham lugng cac chét hoa tan
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Bang 4. Anh hwong ctia ché phdm sinh hoc dén ham luong céc chat hoa tan trong nwdc néng va con

cuia vo keo trong qua trinh a1

Céc chit hoa tan trong nuwdc nong (%) Cac chit hoa tan trong con (%)
Congthitc  Ngay thir Ngay thir Ngay thie Ngiy thtt  Ngaythe  Ngay thit
10 20 30 10 20 30
CT1 (bC) 18,4 17,020 19,6% 19,22 18,12be 20,4z2be
CT2 18,92 17 42b 22,02be 19,62 19,0 abe 23,72
CT3 17,22 22,5¢ 18,720 17,32 23,64 20,5¢
CT4 19,02 14,7° 24,4¢ 21,52 16,32 25,74
CT5 19,02 17,72 17,020 18,12 19,8¢ 19,0¢
CTé6 20,42 19,62 20,22be 21,72 21,6 21,3abe

Ghi chii: *Trung binh trong cuing mot cot ¢d chit cai khac nhau thé hién sw khac nhau vé mat thong

ké bang phuong phap Turkey-Kramer test & mtc P <0,01, (n = 18).

trong nudc néng thdp hon ham lwgng cac chat hoa tan trong con 6 tat ca cac cong thirc da phan
anh ban chat qua trinh dang phan hty vét liéu hitu co thanh cac hop chat dé tiéu héa cho vi sinh
vat. Mt khac trong cac hop chat tan trong nidc ndng va con van cd thé bao gdom cac hop chat

ch6ng vi sinh vat nhu ham luong tannin ctia vo cay [7].

3.5  Su thay d6i cia Am d9, pH ctia vo keo trong qua trinh phan hay

Nhiét do t6i wu cho ndm wa nhiét la 40-50 °C, day ciing la nhiét d6 t6i wu cho qua trinh
phan huy lignin trong phan compost [10]. Vi vay, nhiét d0 cta thi nghiém luon duy tri & nhiét d6
45 °C trong su6t qud trinh . Chi tiéu d6 &m va pH ¢ cac cong thitc va & cac thoi gian sau u déu
khong c6 su khac biét thong ké. Su thay ddi cac chi tiéu do dm va pH trong qua trinh G cua ting
cong thirc khong 16n. Gid tri d6 am va pH déu ludn duy tri 6 miec thich hop cho su phat trién cua
vi sinh vat. Gid tri pH ban dau ¢ tat ca cac cong thirc la 6,46. Sau d6, c6 xu hudng axit nhe tir ngay
dau téi ngay thi 10 (6,1-6,3), roi kiém hoa tré lai tir ngay thit 10 dén ngay tha 30 (6,2-6,4). Trong
thi nghiém nay, d¢ am vo keo ban dau da dwgc diéu chinh vé &m d¢ t6i thich 60%, va trong sudt
qué trinh t dwgc day nép kin, gia tri 6 4m & cac cong thitc & pham vi 54,7-65,1%. Diéu d6 chiing
to, d0 am trong sudt quad trinh u ludn duoc duy tri ¢ gia tri t6i thich cho qua trinh t vo keo. Do
pH cua vat liéu va viéc axit hoa khi bt dau qua trinh 1 ¢6 thé nguyén nhan la do sy xuat hién
mot s6 nhom vi sinh vat anh huwong dén qua trinh chuyén héa chat hitu co [17]. Theo Crawford
[18], Paatero va cs. [19], d0 pH giam do axit hitu co duoc hinh thanh tix cac hop chat nay trong
qué trinh phéan hay. O giai doan tiép theo, vi sinh vat bit dau phan huy protein, dan dén giai
phéng amoni (NHs*) va tang d6 pH.

D06 am can thiét dé€ duy tri hoat dong cuia vi sinh vat cho viéc chuyén hoa cac phan ti hitu

co (hoa tan trong moi treong) va cho viéc trao doi chat dinh dudng qua mang t€ bao.
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Bang 5. Anh hwong ctia ché phdm sinh hoc dén su thay ddi do &m va pH ctia vo keo trong qud trinh u

Do dm (%) pH
Cong thirc
Ngay tht 10 Ngay tht20 Ngay tht30 Ngaythe10 Ngayth®20 Ngay thi 30
CT1 (BC) 59,1 60,92 59,120 6,2 6,42 6,42
CT2 602 58,5 55,82 6,3 6,42 6,42
CT3 62,6 64,42 65,1° 6,3 6,3 6,42
CT4 61,6 62,82 62,52 6,2 6,3 6,42
CT5 62,32 61,82 61,32 6,12 6,2 6,22
CTé6 54,72 57,72 61,73 6,22 6,3 6,3

Ghi chii: * Trung binh trong cung mot cot ¢ chir cai khac nhau thé€ hién sy khac nhau vé mat

thong ké bang phuong phép Turkey-Kramer test & mitc P < 0,01, (n = 18).

Thong thuong, d6 am duwoc khuyén nghi cho chat nén nam trong khoang tir 40-60% trong
lwong hodc cu thé hon la tuong ting v6i 75% kha ndng gitt nude cuia vat liéu. Lién quan dén do
am cuia qua trinh u vat liéu thuce vat, cac tac gia khac nhau dé xuat can diéu chinh d6 &m ¢ mtc
60-70% trong leong khi bat dau va trong sudt qua trinh [20-23]. Trong thi nghiém nay, trong giai
doan 10 ngay, da c6 su axit hoa nhe vat liéu vo keo o tdt ca cac cong thiec, mire sut giam ti
(0,16-0,36), sau do, gia tri pH tdng dan gan tro lai gia tri ban dau ¢ ngay thit 30. Diéu nay ciing
phut hop v6i quy ludt i compost la gia tri pH sé c6 xu hudng axit nhe trong nhitng ngay dau, sau
d6 c6 xu hudng kiém hda tro lai. Theo Beck-Friis va cdng s gia tri pH thay d6i trong qua trinh
u phan, do thay d6i thanh phan hda hoc [24]. N6i chung, d6 pH ban dau giam xudng dwdi mikc
trung tinh do sy hinh thanh céac axit htu co va sau dé tang lén trén mttc trung tinh do cac axit
duoc tiéu thu va do amoni duoc tao ra. Giai doan cudi, d¢ pH c6 xu hudng tro nén trung tinh do

amoniac bi méat di trong khi quyén hodc dwoc tich hgp vao su phat trién ctia vi sinh vat méi.

3.6  Su thay d6i cia OC, C/N va N ctia v0 keo trong qua trinh phan hay

Ham luwong OC ban dau cua vo keo la rat cao 48,06%. Trong qua trinh t 30 ngay, ¢ tat ca
cac cong thiee, ham luong OC déu c6 xu hudng giam dan, miec sut giam tir 16,46-17,56% gitra
tredc t1 va ngay tha 30 sau a. O ngay thit 10, ham lugng OC & CT3, CT4 va CT6 co sy khac biét
thong ké so véi doi chiing & muic P < 0,01. Tuy nhién, sang ngay thit 20, cac cong thirc déu khong
co6 su khac biét véi d6i ching va khong khac biét nhau, ngoai trit ¢6 truong hop CT4 va CT5.
Ngay th 30, ham lwong OC & tét ca cac cong thirc déu khong co su khac biét thong ké so voi
nhau va so véi doi chiing. Ham lwgng dam tong s6 va ty 1é C/N ¢ tat ca cac cac nghiém thirc va
0 tat ca cac ngay khong co su khac biét thong ké. Ham luong dam tdng s6 c6 xu hudng tang nhe
gitta ngay dau va ngay cu6i & muc 0,1-0,2%, chi riéng cong thize CT3 khong ¢6 sy thay doi. Ty 1é
C/N ¢6 xu hudng giam tir ngay thit 10 dén ngay thit 30, mtkc giam dao dong tir 10,2-14,2. Ham
long cacbon sau 30 ngay u vAn & muec rat cao 30,5-31,6%, day la ddc trung cua vat liéu 1t c6

nguon gdc thue vat [25].
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Theo Golueke cac vi sinh vat can mot ngudn cacbon, cac chat dinh dudng da lwong nhuw nito,
phot pho va kali, va mdt sd nguyén t6 vi lwong cho su phét trién ctia ching [15]. Cacbon va nito
la hai dinh dudng thiét yéu cho vi sinh vat vi chung la yéu t§ tao nén ciu trtc t&€ bao va la nguon
nang luong. Cac vi sinh vat di dudng stt dung cacbon nht mét nguén nang luong va dé tong hop
cac thanh phan t€ bao; nito la thanh phan cta protein, axit nucleic, amino acid, enzym and cac
co-enzym can thiét cho sy tang tredng va chitc nang ctia t€ bao. Néu nito 1a mot yéu t6 han ché
trong qua trinh G phan thi qud trinh phan huy sé dién ra cham. Nguoc lai, néu cé qua nhiéu nito,
né thuong bi mat khoi hé thdng dudi dang khi amoniac hodc cac hgp chét nito khac [26]. Cacbon
phuc vu cht yéu nhv mot nguén nang luong cho vi sinh vét, trong khi mot phan nho cacbon
dugc duwa vao t& bao ctia ching. Ty 1é C/N t6i wu dé bat dau qud trinh t da duoc bao céo la
2540, nhung gia tri nay thay doi tuy thudc vao chit nén. Trong thi nghiém nay, ty 1¢ C/N ban
dau la 42,54; nito 1a 1,12%; phdt pho 1a 0,091% va kali 1a 0,25%, diéu nay ching to dinh dudng
trong vo keo la rat thap cho su phat trién cta vi sinh vat [25]. Hon nita, ham luong dam tong s6,
ngudn dinh dudng thiét yéu cho sy phét trién cua vi sinh vét trong sudt qua trinh t ludn ¢ muc
thiéu hut la 1,4-1,5%, diéu nay la mot trong nhiing nguyén nhan khién cho kha nang phan huy
cac chat dién ra cham va ty 16 C/N van & mtic cao 21,1-21,9 sau 30 ngay u. Tuy nhién, sy thiéu
hut dinh dudng lai c¢é thé ¢6 1¢i cho qua trinh phan huy cac chdt kho phan huy. Theo két qua
nghién ctru ctia Crawford, J.H. va cong su; Paatero, J. va cong sy, sau khi cdc ngudn carbon dé
phéan huy da dwgc tiéu thy, cac hop chét bén hon nhu xenlulo, hemi-xenlulo va lignin sé€ bi phan
huy va chuyén héa mét phan thanh mun [18, 19]. Trong thi nghiém nay, mtc sut giam cua linhin
va xenlulo ctia vo keo gitta trudc i va ngay tha 30 lan luot 1a 7,8-10%; 6,65-8,45% o tat ca cac

cong thirc.

Bang 6. Anh hudng cta cac ché phdm sinh hoc dén mét sd chi tiéu OC, C/N va N trong qua trinh

N (%) OC (%) C/N
Cong Ngay  Ngay  Ngiay Ngiy Ngiay  Ngay Ngay Ngidy  Ngay
thirc th 10 thi 20 th®30 th10 thi 20 th®30 thi10 thit 20 thit 30

CT1 (bC) 1,4 1,4+ 1,52 46,72 39,42b 31,62 342 28,62 21,72
CT2 1,42 1,52 1,52 45,1 2be 40,3 31,22 32,92 27,3 21,52
CT3 1,42 1,52 1,42 44,654 39,5 31,52 32,82 26,9 21,92
CT4 1,32 1,42 1,52 41,5¢ 37,22 30,72 31,32 26,60 21,12
CT5 1,37 1,52 1,42 45,73be 40,4° 30,52 35,4° 26,62 21,22
CTé6 1,32 1,52 1,42 42,9 38,4 30,72 33,92 26,1° 21,72

Ghi chii: * Trung binh trong cung mét cdt c6 chit cai khac nhau thé hién sw khac nhau vé méat thong

ké bang phuwong phap Turkey-Kramer test & mitc P < 0,01, (n = 18).
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4  Kétluan

Ham lwong linhin va xenlulo ctia vé keo ¢ cac cong thitc da sut giam gitta ngay thit 30 va
truede u lan luot la 7,8-10% va 6,65-8,45%. Trong do, su sut giam 16n nhat la ddi véi ham luong
linhin 1a 6 CT 4 (sit dung ché pham Emic) va ddi voi xenlulo la ¢ cong thite CT6 (st dung ché
pham Sagi bio). Chi c¢6 ham lwong linhin & cong thitc 4 & ngay thi 30 (13,8%) va ham luwong
xenlulo & cong thitc 4 (22,5%) va cong thic 6 (22,7%) cd su sai khac cd y nghia thong ké so véi d6i
ching. Ham luong cac chat hoa tan trong nudc noéng va con ¢ tat ca cac cong thire déu cé xu
hudng tang, muc tang lan luot la 0,4-7,8% va 3,63-10,33% gitra ngay thi 10 va ngay thit 30 sau
u. Ham lwong cac chat hoa tan trong nude ndng va con ¢ cdng thirc 4 (ché phadm Emic) 6 mic cao
nhét. Viéc st dung ché€ phdm trong qua trinh u da anh huwong tot dén d6 &m va pH cua vo keo.
Sau 1 30 ngay, cac cong thirc c6 6 &m dao dong tir 55,8-65,1% va pH tir 6,2-6,4. Ham luong dam
tong s6 cd xu hudng tang nhe & cac cong thie thi nghiém tir 0,28-0,38% so voi trede u. Ham
lwong OC, ty 1é C/N déu c6 xu hudng giam dan qua thoi gian, muic sut giam gitra triede U va sau
u lan luot 1a 16,46-17,56% va 20,64-21,44. Nhu vay, trong diéu kién phong thi nghiém, ngoai ché
pham Emic, con c6 ché phadm Sagi Bio cling ¢6 anh hudng t6t dén qua trinh phan huy vo keo
trong thoi gian 30 ngay. Hai ché pham nay sé dugc ti€p tuc danh gid kha nang phan huy vo keo
trong diéu kién ngoai tw nhién nham lyra chon ché pham t&t nhat d€ dua vao bd ky thuat gia toc

1 vo keo thanh phan hitu co.
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