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4.2. D€ nghi

St dung két qua phén tich da dang di truyén gitia
cac giong mudp dia phuong nghién ctu lam co s&
dé€ lua chon cac t6 hgp lai ¢6 hiéu qua trong cong tac
chon tao giong mudp.
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of Northern Vietnam using SSR markers
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Abstract

102 SSR markers were used to study genetic diversity of 108 luffa accessions collected from some provinces of
Northern Vietnam. The results revealed that the total number of alleles detected at 50 loci was 196 with an average
of 3.92 alleles per locus; 7 unique alleles at 5 loci were revealed. Polymorphic information content (PIC) values
varied from 0.49 (ZJULM70) to 0.85(ZJULM13) with an average of 0.69. In addition, genetic similarity coefficients
of 108 luffa accession ranged from 0.47 to 0.87. At a genetic similarity coefficient of 0.60; 108 luffa accessions
were divided into four groups based on analysis of genetic relationships. Group I comprised 30 luffa accessions
with genetic similarity coefficient ranging from 0.65 to 0.87. Group II consisted of 38 luffa accessions divided into
2 sub-groups: Sub-group Ila comprised 30 luffa accessions with genetic similarity coefficient ranging from 0.67 to
0.86 and sub-group IIb comprised 8 luffa accessions with genetic similarity coefficient ranging from 0.66 to 0.78.
Group III consisted of 23 luffa accessions with genetic similarity coefficient ranging from 0.62 to 0.75. Group IV
consisted of 17 luffa accessions with the highest genetic similarity coefficient of 0.82. Thus, the results are valuable
information for luffa conservation and breeding program in Vietnam.
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NGHIEN CUU XU LY BUN THAI CUA NHA MAY
SAN XUAT BIA LAM PHAN BON HUU CO
Vi Thuy Nga!, Luong Hitu Thanh'!, Nguyén Thi Thu',
bam Thi Huyén!, Pam Trong Anh!, Nguyén Ngoc Quynh’,
Hita Thi Son!, Nguyén Kiéu Bing Tam?, D6 Vin Manh?

TOM TAT
Muc tiéu ctia nghién ctiu la danh gia cac déc tinh sinh hoéa va tiém nang xt ly bun thai ciia nha méy bia lam phéan
bén hitu co cho ciy trong. Két qua nghién ctiu cho thdy bun thai cia nha may bia Sai Gon chitia ham lugng chat hitu
co khd cao (33,74 - 33,87%), ham lugng Nito téng s6 cao (1,378 - 3,85%), kali dat muc trung binh (0,133 - 0,411%)
va lan téng s6 & mtic ngheo (0,039 - 0,12%). Sau 30 ngay xt ly bun bang ché phdm vi sinh vat, qua trinh @ lam thay
déi ham lugng cic chit trong bun va loai bo vi sinh vt gay bénh. Ham lugng hiiu co dat 21,42%, N dat 1,84%,

'Vién Moi truong Nong nghiép; 2 Truong Dai hoc Khoa hoc Tu nhién, Dai hoc Qudc gia Ha Noi
*Vién Cong nghé Moi trudng, Vién Han 1am Khoa hoc Cong nghé Viét Nam
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P dat 0,06% va K_dat 0,128%; do am dat 29,4%. Phan G dat tiéu chudn phan bén hiiu co theo Nghi dinh 84/2019/
ND-CP ctia Chinh pht. Panh gid hiéu qua cta phan 4 dugc nghién ctiu trén cay dau cove trong thi nghiém chiu
vai cho thdy ré cay phat trién t6t hon va trong lugng qua trén cay cao hon 23,6% so véi d6i chiing. Qua trinh xu ly
bun thai nha mday bia da mang lai mét san phdm phén bén hiiu co, c¢é thé st dung trong néng nghiép lam tang thém

nguon dinh dudng cho dat.
T khoa: Bun thai, nha may bia, xt ly, phan hiiu co

L. DAT VAN BE

Bia la mdt trong cac d6 udng lau doi nhat ma
loai nguoi da tao ra va dugc tiéu thu 16n nhat thé
gi¢i. Cong nghé san xudt bia st dung mot lugng 16n
nudc va 70% lugng nudc dugc thai ra dudi dang
nudc thai, theo udc tinh d€ san xuét ra 1 lit bia
thi lugng nudc thai thai ra méi truong 1a 3 - 10 lit,
trong d6 lugng chit thai kho sau khi dugc lang tu lai
(bun thai bia) chiém khoang 10% tong thé tich nudc
thai (Fillaudeau et al., 2006). Bun thai nha may bia
gom nhiéu chat hitu co c6 gia tri dinh duéng rat cao
ma phan htiu co thong thuong khong co. Bén canh
nhiing gia tri dinh dudng tuong tu dac tinh cua loai
phéan hiiu co truyén thong, bun thai bia con c6 nhiéu
uu diém khac do két qua ctia qua trinh phéan huy ky
khi (Gulizar Caliskan et al., 2014).

Bun thai khi thai truc tiép vao dat ma khong qua
xu ly sé gdy mit oxy trong dat, gay hai dén hé vi sinh
vat ¢6 san va lan truyén mam bénh vi sinh vét c6
hai ra moi truong. Vi vy, néu khong c6 phuong an
sti dung bun thai triét d€ va kip thoi thi vé lau dai
sé gay anh hudng dén madi truong. Hién nay, ¢ rat
nhiéu bién phéap xt ly bun thai bia nhu st dung hoa
chat, chon lap hodc @ dong, sinh hoc,... trong d6, xu
ly theo phuong phap sinh hoc (4 compost - c6 st
dung vi sinh vat c6 ich 1am tac nhén sinh hoc) khong
nhiing dat hiéu qua cao, rut ngin thdi gian 0, han
ché 6 nhiém mo6i truong ma san phdm tao thanh sau
khi xti ly con c6 thé sti dung nhu nguén phan bén c6
chat lugng (Prescott et al., 2002).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

- Mau bun thai dugc 14y tai nha mdy bia Sai Gon
- Mé Linh (SG-ML), dia chi: dudng V6 Vin Kiét, xa
Quang Minh, huyén Mé Linh, Ha N¢i va ctia Cong
ty CP bia Sai Gon mién Trung (SG-DL), dia chi:
s6 01 duong Nguyén Van Linh, phuong Tan An,
TP. Bu6n Ma Thuot, Dak Lik.

- Ché phdm BioEM ctia Vién Moi truong Nong
nghiép. Ché phidm chta cic chung vi sinh vat sinh
enzyme ngoai bao (Bacillus sp., Streptomyces sp. va
Saccharomyces sp.) c6 mat do t€ bao dat 10°CFU/g.

- Phan hiiu co (phan bo Tribat) ctia cong ty Sai
Gon Xanbh, la phan bo hoai muc da xu ly sach mam
bénh va con truing gay hai.

- Giéng dau cove lun hat tring ctia cong ty Gidng
cay trong Phu Nong.

2.2. Phuong phap nghién ciu

2.2.1. Phan tich cdc ddc tinh ciia bin thdi nha
mdy bia

Phuong phap 14y mau theo TCVN 6663-13:2015.
Mau dugc ldy va chuyén vé phong thi nghiém, bao
quan diéu kién lanh & nhiét do 4°C.

- Chi tiéu N, dugc phan tich theo TCVN
8557:2010.

- Chi tiéu P, dugc phan tich theo TCVN
8563:2010.

- Chi tiéu K, . dugc phén tich theo TCVN
8562:2010.

- Chi tiéu Axit humic va fulvic dugc phan tich
theo TCVN 8561:2010.

- Chi tiéu Cacbon hiiu co dugc phan tich theo
TCVN 9294:2012.

- Chi tiéu Na dugc phéan tich theo TCVN
6196-3:2000.

- Chi tiéu Ca, Mg dugc phan tich theo TCVN
12598:2018.

- Chi tiéu Cu, Zn, Mn, Cd, Pb dugc phan tich
theo TCVN 6496:2009 (ISO 11047:1998).

- Chi tiéu Asen dugc phén tich theo TCVN
8467:2010 (ISO 20280:2007).

- Chi tiéu vi sinh vat gay bénh E.coli, Coliform
dugc phan tich theo TCVN 6187-2:1996;
Salmonella dugc phan tich theo TCVN 4829:2005
(ISO 6578:2002).
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2.2.2. Phuiong phdp 1 compost
a) Thanh phan nguyén liéu

Bang 1. Thanh phan cac nguyén liéu
phdéi tron lam phén hiiu co

STT Nguyén vat liéu Ponvi Ham lugng

1 Bun thai nha may bia m? 1,5

2 | Trotrdu kg 500

3 | Mun cua kg 1000

4 Voibot kg 1,5

5 83};2 Elf\l/?)m vi sinh vat kg 15
Ri duong kg 3-5
Nudc sach lit 5-10

Chil thich: "Ché pham BioEM la sdn phdm ciia Vién
Moi truong Nong nghiép dudc phép luu hanh dp dung
rong rdi trong san xudt theo gidy chiing nhdn s6 08/LH-
CPSHMT ngay 11/12/2019 cuia B0 TNMT.

b) Cdch phai tron nguyén liéu

- D4u tién phai tao dich ché phdm vi sinh vat
bang cach: hoa tan ri dudng vao nudc, sau d6 cho
ché phdm vi sinh vat vao va trén déu trude khi su
dung.

- Phéi tron nguyén liéu hitu co theo thanh phan 6
bang 1. St dung binh tuéi phun déu dich ché phim
vi sinh vét da chudn bj trude 1én bé mat nguyén liéu
hiiu co, sau d6, st dung mdy xuc d€ dao tron déu.
¢) U nguyén liéu

- Hén hgp sau khi phéi tron c6 dd &m 50 - 55%
dugc tao cac ludng 0 cé chiéu cao khong vugt qua
80 cm va chiéu rong tti 100 - 120 cm. St dung bat che
tranh mua uét.

- Khoi t dugc coi la dam bao khi thiy dau hiéu
hoat dong ctia vi sinh vat (sinh khéi vi sinh vat tao
cac 16p mau tring dong nhit dang soi ngin trén
bé mat va dudi bé mait 20 - 30 cm, nhiét do khoi u
khoang 55 - 60°C).

- Sau 10 - 15 ngay U, ddo tron lai cac ludng G, dam
bao su phén tan dong déu ctia sinh khdi vi sinh vat.
Trong qua trinh dao tron c6 thé b sung thém nude
v6i muc dich tranh d€ déng u bi qua kho.

- Khi nhiét d¢ khoéi 0 da giam xudng bang nhiét
do moi trudng (20 - 30 ngay sau 1) thi kiém tra chit
lugng phan sau .

2.2.3. Ddnh gid anh huéng phin u dén sy sinh
trudng, phdt trién ciia cay ddu cove

Thi nghiém thuc hién tai nha luéi Vién Moi
truong Nong nghiép tii thang 1 - 2 ndm 2020. Cay
dau dugc trong trong chau kich thuée (D x R x C
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= 30 x 30 x 45 cm) chua dat phu sa song Hong véi
khoi lugng 20 kg dat kho/chau. Thi nghiém dugc bo
tri hoan toan ngau nhién, nhac lai 5 lan v6i 2 cong
thiic gobm: (1) Cong thiic doi ching: Phan bo Tribat;
(2) Cong thtic thi nghiém: Phan 0 ti bun thai bia.

Hat d4u giong dugc gieo véi mat do 4 hat/chau.
Sau khi ndy mam, hai cay con t6t nhat dugc git lai
dé lam thi nghiém. Lugng phan bén va cach bén
nhu sau:

- bot 1 (bon 16t): Phan hiiu co (66,7 g/chau),
dam ure (0,1 g/chdu), lan sulphat (0,4 g/chau) va kali
clorua (0,1 g/chau).

- Dot 2 sau 12 - 15 ngay: dam ure (0,1 g/chau),
kali clorua (0,8 g/chau).

- bBgt 3 khi hoa r¢: dam ure (1,5 g/chau), kali
clorua (0,8 g/chéu).

2.2.4. Chi tiéu theo doi

- Chi tiéu sinh trudng: Cao céy, d¢ dai ré, trong
lugng kho than 14 .

- Chi tiéu cdu thanh ndng suét: Chiéu dai qua, s6
qua/cay, trong lugng qua/cay.

2.2.5. Phuong phdp xii ly sé liéu

St dung phan mém Excel d€ quan ly s6 liéu, tinh
toan, st dung phdn mém IRRISTAT 5.0 dé xu ly
thong ke.

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién ti thang 7 nam 2019
dén thang 2 nam 2020, tai Vién Moi truong Nong
nghiép va khu xt ly bun cua Cong ty CP bia Sai
Gon mién Trung & s6 01 duong Nguyén Van Linh,
phuong Tan An, TP. Buon Ma Thu¢t, Dak Lak.

I1I. KET QUA VA THAO LUAN

3.1. Thanh phan cac chat, cac chi tiéu dinh dudng
quan trong trong bun thai bia

3.1.1. Dinh dudng da lugng trong bun thdi bia

Bang 2. Chi tiéu dinh dudng da lugng
trong bun thai nha mdy san xuat bia

Ham lugng trong
Chi tiéu Don  bun thai nha may
STT ., i’
phan tich vi Bia Bia

SG-DL | SG-ML
1 Nt6ng s6 % 1;378 3,850
2 Kt()’ng s6 % 0,133 0,41 1
3 Ptfing56 % 0,039 0,120
4 | Axit humic % 4,470 1,400
5  Axit fulvic % 6,860 9,150
6 | Carbon hiiu co % 29,720 26,210
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Theo Lé Vin Cian (1978), mtc danh gid ham
lugng dam tdng s6 trong dat: giau (> 0,3%); trung
binh (0,1 - 0,3%); ngheo (< 0,1%). Mtic danh gia
ham lugng lan tdng s6 trong dat: giau lan (> 0,13%);
trung binh (0,06 - 0,1%); ngheo lan (0,04 - 0,06%); rat
ngheo lan (< 0,03%). Mtic danh gia ham lugng Kali
tong so trong dat: cao (> 2%); trung binh (1 - 2%);
thap (< 1%). S6 liéu bang 2 cho thdy ham lugng
Ntsng “ dat mdc giau, tu 1,378 - 3,85%, tuong tu véi
nghién ctiu ctia V6 Thi Kiéu Thanh va cong tac vién
(2012) trén mau bun thai bia chia Viét Nam (Nt(ing “
= 1,86%), tuong tu véi nghién ctu trén bun thai bia
ctua Kanagachandran va Jayaratne (2006) (v6i Ntang “
=4,5%) va pht hgp v6i bun thai bia dugc thu tai nha
may bia & tinh Séc Trang, Tién Giang va Bac Liéu
ctia Nguyén Thi Phuong va cong tac vién (2016) (v6i
Ngogoq 1,81 - 4,65%).

Ham ligng P, . dat miic nghéo dén trung binh
0,039 - 0,12%, thap hon so véi nghién ctiu trén buin
thai bia ctia Kanagachandran va Jayaratne (2006)
(c6 gia tri Ptang 12 3,3%).

Ham luong K, thip, tii 0,133 - 0,411%,
tuong tu két qua nghién ctiu trén bun thai bia cta
Kanagachandran va Jayaratne (2006); Alemnesh
Bejiga (2019) va Nguyén Thi Phuong va cong tac
vién (2016) v6i ham lugng Kt6ng « 1an luot 1a 0,2%;
0,13% va 0,16 - 0,74%.

Ham lugng carbon tii 26,21 - 29,72% tuong tu
nhu bdo cdo cua Alemnesh Bejiga (2019) va bao
cao ctia Nguyén Thi Phuong va cdng tac vién (2016)
trén bun thai bia véi %C lan lugt 1a 29% va 21,53 -
42,81%. Ham lugng chét hitu co ciia mau bun thai
nghién ctu dugc danh gia & muc giau, rat thich hgp
dé su dung lam chat don khi 0 phan hiu co giap
tang cuong do thoang khi va thic ddy qua trinh hoai
muc cta chat htiu co trong khoi t.

3.1.2. Dinh dudng trung, vi lugng trong biin thdi bia

Bang 3. Cac chat dinh dudng trung,
vi lugng trong bun thai bia

Ham lugng trong
ST Chiten Donyp oo IR
SG-DL | SG-ML
1 Kém mg/kg 274,440 = 113,500
2 Mangan mg/kg = 350,440 232,760
3 Dong mg/kg | 143,970 211,350
4 | Magie mg/kg | 1535130  2615,7
5 Canxi mg/kg 10000 9019,9

Ham lugng Mangan (bang 3) dat 232,76 -
350,440 mg/kg, cao hon so véi nghién ctu cta
Kanagachandran va Jayaratne (2006) (Mn,_= 46 mg/kg)
va nghién ctiu ctia V6 Thi Kiéu Thanh va cdng tac
vién (2012) (Mn_= 93,55 mg/kg) cung thyc hién
trén bun thai bia. Ham lugng kém ti 113,5 dén
274,44 mg/kg, du6i nguéng cho phép ctia hop
chét kim loai trong bun thai theo QCVN 07:2009/
BTNMT - Quy chudn ky thuat Quéc gia vé ngudng
chét thai nguy hai, va dat muc yéu ciu d6i v6i ham
lugng vi lugng trong dat.

Ham lugng Pong trong cac mau nghién ctiu dat
143,97 - 211,350 mg/kg, tuong tu véi két qua nghién
ctiu ti bun thai bia cta V6 Thi Kiéu Thanh va cong
tac vién (2012) véi gia tri Cu la 110 mg/kg. Phén tich
cac dinh dudng trung lugng cho thdy trong mau bun
nghién ctu rat giau cdc nguyén t6 Magie va Canxi
(Bang 3). Do vay, xt ly ngudn bun thai bia nay lam
phan bon hiiu co sé rét tot cho cay trong.

3.1.3. Yéu té han ché trong bun thdi bia

Trong mau buin nghién ctiu chita mot s6 kim loai
ndng véi ham lugng nhat dinh dugc ghi lai trong
bang 4.

Bang 4. Ham lugng cac kim loai ndng trong bun thai bia

- Ham lugng Miic gi6i han theo
Chi tiéu ; trong bun nha may bi s i
STT N Don vi ong bu 4 may bia Nghi dinh 84/2019/ND-CP
phan tich NPT , B
SG-PL SG-ML vé phan bon cia Chinh phu
1 Asen mg/kg 2,609 9,790 <10
2 Thty ngan mg/kg 0,019 0,008 <2
3 Chi mg/kg 5,320 12,880 <200
4 Cadimi mg/kg 0,290 0,856 <5
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Ham lugng cac nguyén t6 Asen, Thuy ngén, Chi
va Cadimi (bang 4) déu dudi ngudng cho phép theo
quy dinh vé cac kim loai nang c6 trong phan bén
hiiu co. Vi vdy, mau bun nghién ctiu hoan toan c6
thé dugc tai st dung lam phan bén cho nong nghiép.

Trong mau bun nghién ctu chtia vi sinh vat gay
bénh, véi mat do E.coli, Coliformlan lugtla 1,43 x 10°,
2,8 x 10°CFU/g va khong phat hién thay Salmollena,

tuong tu v6i nghién ctiu ctia Nguyén Thi Phuong va
cong tac vién (2016) khi phan tich ddc tinh bun thai
nha may bia Heineken.
3.2. Chit lugng phan u

Nghién ctiu cho thdy qua trinh @ compost c6
bé sung ché phdm vi sinh vat da co6 sy thay déi vé
ham lugng thanh phéan ctia co chit trong qua trinh
u (Bang 5).

Béang 5. Thanh phan cac chit cta bun thai trudc va sau i 30 ngay

Ham lugng cac chat trong cong thiic
STT  Chi tiéu phan tich bon vi . Sauxitly (sidung  Déi ching (khong si
Trudde v ché phdm vsv) dung ché phdm vsv)

1 Nungss % 0,95 1,84 1,02

2 Kisnges % 0,148 0,128 0,134

3 Py s % 0,014 0,06 0,02

4 Axit humic % 3,16 4,22 3,58

5 Axit fulvic % 10,12 10,57 11,82

6 Carbon hitu co % 31,27 21,42 29,36

7 Do dm % 56,6 29,4 48,2

8 pH - 7,64 7,8 7,2

9 H,S g/l 6,08 0,02 6,34

10 Coliforms CFU/g 3,2.10° - 4,64.10°

11 Salmonella CFU/g - 3,3.10%

Sau qua trinh xt ly, & cong thic st dung ché
phdm vi sinh vat, ham lugng cacbon hiiu co trong
nguyeén liéu dat 21,42%, ham ligng H,S giam, chi
con mot lugng rat nho (0,02 g/l). Po &m cua nguyén
liéu dat 29,4% da gidam manh so véi d6i chiing, diéu
nay la do nhiét do dong 0 tang cao lam that thoat
hoi nudc trong d6ng 0. Ham lugng N, , P, téng,
c6 thé do do 4m ctia nguyén liéu da giam nhiéu so
v6i ban dau dan dén su thay d6i vé thanh phén trong
phén @. Kiém tra khong phat hién thay Coliforms va
Salmollena sau 30 ngay 1, chiing té nhiét do trong
dong u tang cao khong nhiing ddy nhanh qua trinh
chuyén héa hop chét hitu co, gidm H,S ma con cé
tdc dung tic ché, tiéu diét vi sinh vat gay bénh, gidm
nguy cd gay 6 nhiém moi trudng.

Cong thiic d6i chiing khong sti dung ché phim,
d6 dm ctia dong u giam dat 48,2%, cac chi tiéu khac
c6 su thay d6i nhung khong dang ké, dac biet H.S
gan nhu khong c6 su sai khac so v6i ban dau, tham
chi 1a tang, chiling to trong dong @ van xdy ra qua
trinh phan huy cac chat. Sau 30 ngay thi nghiém,
& cong thuc doi chiing xuit hién ca Coliforms va

124

Salmollena, trong khi kiém tra mau ban dau chi phat
hién Coliforms v6i mat do 3,2.10° CFU/g, do bun
thai bia rat giau dinh dudng va la méi truong thuan
lgi d€ cac chung vi sinh vét gay bénh phat trién néu
khong c6 bién phap kiém soat (Stocks C., Barker
A, GuyS., 2002).

Sau 30 ngay xu ly bun thai bia bang ky thuat u
compost c6 st dung ché phdm vi sinh vét, chit lugng
phan u dat yéu cau lam phan boén hiiu co theo nghi
dinh 84/2019/ND-CP ctia chinh phu vé phan bon.

3.3. Nghién ctiu anh huéng cta phén a ti bun thai
bia dén su sinh trudng, phat trién cia ciy diu cove

Céc chi tiéu sinh trudng, phét trién ctia cay dau
cove ghilai d bang 6 va 7.

Cong thtic bén phén 1 ti bun thai bia (bang 6),
cho thay ré cay phat trién t6t hon, thong qua do dai
ré 16n hon so véi cong thiic d6i chiing (bon phan bo
Tribat), phtthgp v6inghién ctiu cia Kanagachandran
va Jayaratne (2006) vé so sanh hiéu qua ctia viéc st
dung bun thai bia va phéan hiiu co trén cay 6t.
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Bang 6. Cac chi tiéu sinh trudng ctia cay d4u cove
(Thi nghiém nha ludi tit thang 1 - 2/2020 tai vién Mo6i trudng Nong nghiép)

. L, i Chiéu cao ca Do dairé Trong lugng kho Chiéu dai qua

Cong thiic thi nghi¢m (cm) ' (cm) tham i ('g/iay) (cm) ¥
Phén bo Tribat (BC) 20,67 18,50 10,74 12,65
Phén 0 tii bun thai bia (TN) 17,05 26,70" 11,86 15,10*
CV (%) 3,4 5,8 9,6 6,5
LSDy s 3,102 2,260 1,879 1,567
Ghi chui: *: Biéu thi su khdc nhau cé y nghia miic P < 0,05.
S6 liéu thi nghiém (bdng 7) cho thdy st dung  TAILIEU THAM KHAO

phan t tu bun thai bia bén cho cay dau cove, trong
lugng qua/cay dat 26,67 gr, cao hon 23,6% so véi
déi chiing (bon phan bo Tribat) véi su sai khac co
y nghia 95%.

Bang 7. Cac chi tiéu yéu t6 ciu thanh nang suit
cay dau cove (Thi nghiém nha luéi ti thang 1 - 2/2020
tai vién Moi truong Nong nghiép)

Céng thiic thi So (Alua/ Trong ] Tr?ng: llr(.fng

nehiém cay | lugng qua/ qua/cay ting
ghie (qua) cay (gr) so BC (%)

Phén bo Tribat

(BC) 6,25 21,58 -

Phén G tii bun N

thai bia (TN) 7,25 26,67 23,6

CV (%) 11,3 5,1

LSD, s 1,321 1,249

Ghi chu: *: Biéu thi sy khdc nhau c6 y nghia miic
P <0,05.

IV. KET LUAN

- Bun thai cia nha may bia Sai Gon chtta ham
lugng chat hiiu co kha cao (33,74 - 33,87%), ham
lugng Nito tong s6 cao (1,378 - 3,85%), Kali dat mtic
trung binh (0,133 - 0,411%) va lan téng s6 6 mic
ngheo (0,039 - 0,12%). Ham lugng kim loai ndng
gom Thuay ngan, Chi, Asen va Cadimi déu dudi
ngudng gay hai. Ngudn bun thai nay rat thich hgp
lam nguyén liéu cho viéc tai st dung va san xuat
phan bén hiu co.

- San phdm cuia qua trinh u bun thai bia bang ché
phdm vi sinh vat sau 30 ngay xt ly dat chit lugng
vé phan bén hiiu co theo Nghi dinh 84/2019/ND-
CP ctia chinh pht Viét Nam vé phan bon. Phan t ¢6
ham lugng htiu co dat 21,42% (= 20%), d6 dm dat
29,4% (< 30%) vapH 7,8 (= 5).

- St dung phan hiiu co tu bun thai bia sau xu
ly bon cho ciy dau cove, ré cay phat trién t6t hon
va trong lugng qua trén ciy cao hon 23,6% so véi
bén phéan bo hoai muc trong diéu kién thi nghiém
nha luéi.
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Treatment of brewery waste sludge as an organic fertilizer

Vu Thuy Nga, Luong Huu Thanh, Nguyen Thi Thu,
Dam Thi Huyen, Dam Trong Anh, Nguyen Ngoc Quynh,
Hua Thi Son, Nguyen Kieu Bang Tam, Do Van Manh
Abstract

The objective of this study was to evaluate the biochemical characteristics and the potential of treatment of brewery
waste sludge as an organic fertilizer for crops. The results indicated that Saigon brewery sludge contained quite
high organic content (33.74 - 33.87%); the total nitrogen was high (1.378 - 3.85%); the potassium level was medium
(0.133-0.411%) and the total phosphorus level was poor (0.039 - 0.12%). 30 days of treatment of sludge using microbial
inoculants, the composting process changed the content of ingredients and eliminated pathogenic microorganisms.
The organic matter reached 21.42%; total N reached 1.84%; total P reached 0.06% and total K reached 0.128%; the
moisture reached 29.4%. The compost product met organic fertilizer standards according to Decree No.84/2019/
ND-CP of Vietnam Government. The evaluation of the effect of compost product on common bean in pots showed
that roots grew better and fruit weight was 23.6%, higher than in the control. The brewery sludge treatment process
yielded an organic fertilizer that could be used in agriculture as a soil addition nutrient source.

Keywords: Sludge, brewery, composting, treatment, organic fertilizer
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NGHIEN CUU THU NGHIEM CHE PHAM SINH HQC P1
DIET TUYEN TRUNG GAY BENH CAY HO TIEU TAI TINH PAK LAK
Chu Thanh Binh!, Trdn Van Tudn'?, Bui Thi Viét Ha'?

TOM TAT
Chuing Paecilomyces sp. P1 dugc phéan 14p tii dat trong ho tiéu khu vuc tinh Pdk Lak la chung ndm sgi diét tuyén
trting tiém nang. Ché phdm sinh hoc P1 dang dich thé dugc tién hanh thtt nghiém kha ning diét tuyén triing & quy
mo nha ludi cho hiéu luc dat 22,2% - 52,48% sau 30 ngay. D6i v6i cay ho tiéu tii 5 - 7 ndm tudi, khi st dung ché phdm
cho ndng sudt ho tiéu tang 7,42% so véi doi chiing sau 12 thang trén mo hinh 3 ha.

T khoa: Cay ho tiéu, tuyén trung, Paecilomyces sp., ché phdm sinh hoc P1

! Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia Ha Noi
2 Phong thi nghiém trong diém Enzyme va Protein, Trudng Dai hoc Khoa hoc Tu nhién
* Trung tam Khoa hoc Su séng, Khoa Sinh hoc, Truong Pai hoc Khoa hoc Tu nhién
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