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TOM TAT

Muc dich clGia nghién ctvu nay la ¢ng dung cong nghé vi sinh d& xt ly phé phu phdm tréng ndm sau thu hoach
tao thanh gia thé hivu co trdng rau an toan nham tai st dung hiéu qua ngudn phé thai hitvu co va gia téng gia tri cho
nghé tréng ndm, huéng téi phat trién ndng nghiép bén viing va bao vé méi trwdng. 5 chling vi sinh vat dwoc tuyén
chon bao gdm Azotobacter, Bacilus subtilis, Sacharomyces, Streptomyces va Trichoderma déu c6 hoat tinh sinh hoc
va hoat tinh amylaza, proteaza va cellulaza cao dung lam giéng san xuat ché pham sinh hoc dé& xt ly bd nam. Két
qua dat dwoc chi ré gia thé hiru co sau xir ly ba nAm c6 ham lwong dinh dwdng va mat d6 vi sinh vat hivu ich kha
cao, pH dat trung tinh ddm bao cho sy sinh trwdng phat trién cla rau ma khdng phai tdn thém chi phi nao khac. Thi
nghiém tréng rau mdng toi trén gia thé hivu co chirng té gia thé cho hiéu qua rd rét dén sy sinh trwéng phat trién cla
rau, cac chi tiéu theo déi clia rau trong trén gia thé déu cao hon so véi dbi chirng & murc sai s6 ¢ y nghia, ndng suét
rau tang 20,34%, d&c biét ti 1& sau bénh gidm hon 15%. Hon thé niva, rau tréng trén gia thé t xt Iy bd ndm co chét
lwgng dat tiéu chun rau an toan theo Quyét dinh s6 106/2007/QD-BNNPTNT, khong chira vi sinh vat gay bénh va
kim loai nang.

T khoa: Ba ndm, gia thé hivu co, rau sach, vi sinh vat, xt ly.

Treatment of Mushroom Culture Wastes
for Use as Organic Substrate for Safe Vegetable Cultivation

ABSTRACT

The purpose of this research was to apply micro-biotechnology to treat mushrooms culture wastes to produce
organic substrate for safe vegetable production in order to efficiently recycle the organic waste resources and
increase the value for mushroom growing towards sustainable agricultural development and environmental
protection. Five microbial strains, including Azotobacter, Bacilus subtilis, Sacharomyces, Streptomyces and
Trichoderma with high amylase, protease and cellulase and biological activities were used as biological formulation
for treating the mushroom culture wastes. Results obtained indicated that the organic substrate after treatment had
high nutrient content and high density of useful microorganisms that ensure the growth and development of
vegetables without other additional costs. Ceylon spinach grown on organic substrate showed better growth,
significant yield increase and reduced insect infestation rate. Moreover, the vegetables grown on the substrate from
treatment of mushroom wastes possessed high quality standards for safe vegetables conforming to the Decision No.
106/2007/QD-BNNPTNN.

Keywords: Safe vegetables, mushroom culture wastes, microorganisms, organic substrate.

o ~ . cling ngay cang nhiéu, trong khi chi mot phin
1. DAT VAN DE duoc xtr Iy thanh phén httu co (Pao Van Théng
Nghé trdng ndm ¢ nuéc ta ngay cang phat va cs., 2015) hay lam thac an nuéi giun qué,...

trién manh dan téi phé phu phim sau trong nim (Binh Minh, 2010), phan con lai chu yéu bi thai
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bo va tré thanh ngudn giy 6 nhidm méi truong.
P4y 1a mét su lang phi ngudn nguyén lidu hiru
co do ba nidm van con dinh dudng tén du kha cao
ma khong duge tai sir dung hop 1y.

Rau xanh 14 thuc phdm thiét yéu khong thé
thiu trong doi séng hang ngay cliia con ngudi
nhung hién nay van dé vé sinh an toan thuc
phdm trong rau xanh dang tré thanh van dé
quan tam cta toan xa hoi (Nguyén Diép, 2016).
Tinh trang rau bi 6 nhiém do thudc bao vé thuc
vat (BVTV), nitrat (NO,), kim loal nang va vi
sinh vat (VSV) gay hai da d&n mtc bao dong tir
nhiéu nam nay (Trong Minh, 2011). Nuéc ta
hién da c6 mot s& du an tréng rau sach trén quy
mo lén nhdm cung cdp cho thi trudng thuc
pham, tuy nhién céing méi chi dap tng dudc mot
phan nhé nhu ciu cia ngudi tiéu dung.

Mat khac, san xuit rau xanh & nudc ta dang
st dung ngay cang nhiéu phan bén héa hoc va
thudc bao vé thuc vat. Diéu nay dang giy nén
tinh trang dat dai bi thoai hoéa, dinh dudng bi
mAat can d6i, mat can bing hé sinh thai va giy 6
nhiém moéi trudng ma chat lugng rau van khong
dam bao. Vi vay, giai phap trong rau sach trén
gia thé hitu c6 vita ddm bao cung cdp rau an
toan, vua thich hgp cho cac ho gia dinh, dac biét
14 cu dan d6 thi vén khéng c6 dat canh tac, viia
¢6 thoi gian eo hep.

Trong xu hudng phat trién nong nghiép bén
viing, viéc st dung gia thé hitu co dé trong cay
nhu rau, hoa cay canh,... da dugc thuc hién phd
bién tu lau trén thé€ giéi nhu tai Nhat Ban,
Mg,... nhung chua dudc quan tAm nhiéu tai Viét
Nam. Mot s6 loai gia thé da duge nghién ctu va
st dung chu yéu la phoi tron cac loai nguyén
liéu theo cac ti 18 khac nhau. Nam 2006,
Nguyén Duy Hang va cs. da nghién ciiu san
xuét gia thé tong hop dé trong hoa tit phé phu
phdm néng nghiép. Nguyén Thai Huy va cs.
(2013) nghién ctu san xudt gia thé hiu co tit vo
ca phé va bd mia sau khi U 3 thang véi ché
pham sinh hoc. Tuy nhién, céc loai gia thé nay
déu c6 b sung phan khoang héa hoc trong quy
trinh san xu4t nén it nhiéu van c6 anh hudng
dén méi truong. Thém vao d6, chua c6 loai gia
thé hiiu cd chuyén dung nao dudc san xudt ti
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phé& phu phdm néng nghiép dé phuc vu trong
rau an toan, dap tng nhu ciu thiét thuc cua
ngudi dan. Vi vay, viéc nghién ciu ting dung
cong nghé vi sinh xt ly triét d€ duge phé phu
pham trong ndm nhim giam thiéu 6 nhiém méi
truong, déng thoi tan dung ngudn phé thai hitu
co dé san xudt gia thé hiu co c6 chit ludng cao,
phtt hgp véi diéu kién canh tac khong dat cua cu
dan thanh phd 1a viéc lam c6 y nghia.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

Cac loai ba thai sau thu hoach dugc st dung
dé xt 1y lam gia thé hitu co gbm ba thai trong
ndm rom, ndm so, ndm linh chi (xudng trong
nidm cua Khoa Cong nghé Sinh hoc, Hoc vién
Néng nghiép Viét Nam, co sé tréong nadm trén
dia ban Ha No61).

D4t dung trong thi nghiém danh gia hiéu
qua cta gia thé 1a d4t phu sa song Hong khong
dugc boi, trung tinh it chua véi ham lugng dinh
dudng ¢ mtic trung binh (Phong thi nghiém Jica,
Hoc vién Nong nghiép Viét Nam, 2014).

Hat gi6ng rau mong toi st dung cho thi
nghiém do cong ty c6 phan Tre Viét cung cip.

2.2. Phuong phap nghién citu

Tinh chit cht yéu ctia ba thai trong ndm
sau thu hoach dugc phan tich theo cac phuong
phap théng dung hién hanh va tiéu chuén Viét
Nam. OC, N, P,0O;, K,O... dugc dinh lugng theo
phuong phap Walkley- Black, Kjeldah, Onsen,
so mau... tuong tGng (Vién Thé nhudng Néng
héa, 1998).

Gidng vi sinh vat (VSV) chiu nhiét dudgc
tuyén chon nho danh gia truc tiép cac dic tinh
sinh hoc, tinh bén nhiét va kha ning chuyén
hoéa chédt hitu c¢d sau khi phan lap va thu thap
tl cac mAu déng U phé thai ty nhién va mau ba
ndm theo phuong phap pha lodng Koch trén
cac moi truong chuyén tinh khic nhau (méi
truong Hansen, Czapek, Gau I, LB, MA, PDA,
vi khuén amon héa, nitrat héa, phan giai lan).
Thoi gian moc, ngudng pH thich hgp, kha nang
sinh trudng, tinh chiu nhiét, kha ning dong



héa carbon va nito dudc xac dinh bing cach
nudi cay giong VSV truc tiép trén moi trusng
thach dia chuyén tinh & cac diéu kién khac
nhau. Hoat tinh enzyme dugec danh gia theo
phuong phap khuéch tan phéng xa trén dia
thach (William, 1983). Tinh d6i khang cua
giong VSV dudc xac dinh theo phuong phéap
Cross streak, tinh an toan cta giéng VSV xéc
dinh bang cach nudi cdy truc tiép trén moé thuc
vat. Giéng vi sinh vat dude dinh tén so b bang
phuong phap quan sat hinh thai theo khéa
phan loai va phan {ing sinh héa dic trung cua
Cambell (1971), Schipper (1979), Peter (1991),
Klicke (2004) va Bergay’s (2009).

San xuit ch& phdm vi sinh theo phuodng
phap hén hgp ching trén nén chat mang thanh
trung, trong d6 5 chung VSV tuyén chon dugc
phoéi tron theo ty 1é tuong duong. Tién hanh 1
cac loai bd ndm (hén hop 30 kg ba ndm rom, ba
nim so va ba nadm linh chi theo ty 1& 1:1:1) theo
phuong phap ban hao khi c6 dao tron, dam bao
do6 &m 55 - 60%, c6 bd sung 10% than bun va 3%
bot vo tdm cua. Cac chi tiéu danh gia chat lugng
cia gia thé hitu co (OC, N, P,0,, K,0,...) dugc
phan tich sau 30 ngay xu ly theo phuong phap
cta vién Thé nhudng Nong héa (1998).

Thi nghiém chu vai danh gia hiéu qua cua
gi4 thé hitu co gébm 2 cong thiic véi 5 1an lap lai
trén cdy rau moéng toi dat tai khu thi nghiém
dong ruéng Khoa Mbi truong, Hoc vién Nong
nghiép Viét Nam. Mbi chau gom 1 kg (gia thé
hodc dat); sau gieo hat va nay mam, tia dam bao
¢6 5 cay rau/chau.

CT1: D61 chiing (st dung dit phu sa sbéng
Hong, bén 16t 5 g phan khoang Vedagro + 5 g
phan lan/chau, bén thic sau 15 ngay 2 ¢
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CT2: St dung gi4 thé hitu co

Chi tiéu theo doi gébm: ty 1é ndy mam, chiéu
cao cdy, dién tich 14, nang sudt va ty 1& sau
bénh. Cac chi tiéu sinh trudng phat trién cua
ciy dudc xac dinh bing cach do d&€m truc tiép.
Ning suat rau dude tinh dua trén lugng rau thu
hoach sau céit canh 1 1an. Ty 1é¢ sdu bénh xéac
dinh bang cach tinh s6 14 bi vét bénh trén téng
s6. Chat luong rau trong sau thi nghiém (ham
lugng NO,, As, Pb, Hg, Cu, E. coli, coliform)
dugc danh gia theo cac phuong phap théong dung
hién hanh theo TCVN.

Két qua nghién ctiu dude xi ly théng ké
bing phan mém IRRISTART va Excel.

3. KET QUA VA THAO LUAN

3.1. Tinh chat ctia ba thai trong nam sau
thu hoach

Thanh phan va tinh chat cta ba thai trong
ndm sau thu hoach c6 anh hudng truc tiép dén
st phan hiy va chuyén héa caa vi sinh vat.

Két qua bang 1 cho thdy: Ba ndm sau thu
hoach thudng cé moéi trusng kiém va con ton du
dinh dudng kha cao. Trong d6, ham lugng
carbon téng s6 & muc kha (dat 30,8 - 36,5%),
lugng 1an va kali chiém ti 1é khéng nhd dic biét
14 & ba nam so. SO di c6 su sai khéc trong thanh
phan cta cac loai ba ndm la do nguén vat liéu
ban ddu diung dé nudi trong 3 loai ndm nay la
khac nhau: rom ra, mun cua gd, cam trau, bot
cam ngo,...

Nhu vay, véi tinh chit dic trung nay thi cac
loai ba ndm sau thu hoach 14 nguén nguyén liéu
hitu co c6 gia tri dé nghién ctu st dung nhim
gia téng gia tri cho nghé trong ndm va thuan lgi

uré/chiu). cho su phén giai, chuyén héa cta vi sinh vat.
Bang 1. Tinh chat cia mét s6 loai ba nAm
Chi tiéu pH Do am OC % N % P,0s5 % K20 %
Ba nam so 10,75 54,3 32,1 1,82 0,74 2,02
B& nam rom 8,46 59,7 36,5 1,74 0,61 1,65
Ba nam linh chi 8,94 48,1 30,8 1,74 0,55 1,70
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3.2. Tuyén chon va danh gia cac chung
giong VSV c6 kha niang phan gidi chuyén
héa ba nam

Dé dam bao thuc hién dudc qua trinh xt ly
ba nédm thi can phai c6 cac chung gidng VSV ¢
hoat tinh chuyén héa chét hiiu co cao, khong doi
khang nhau va an toan véi cay tréng.

Trén co s6 phan lap, thu thap ti cac mau
dong 1 phé thai néng nghiép va ba ndm trong tu
nhién va danh gia dic tinh sinh hoc ctua 47
ching gidng vi sinh vat da phan lap va thu thap
duge trén 9 loai mdi truong chuyén tinh, 8
ching gidng c6 kha ning phan giai va chuyén
héa chat hiiu co cao (dudng kinh vong phan giai
xellulo, tinh bdt > 3 cm, vong phan giai protein
> 2,5 cm) da duge tuyén chon dé danh gia céc
déc tinh sinh hoc khac.

Sau do6, 5 chung VSV viia c¢6 hoat tinh sinh
hoc cao, chuyén hoéa t6t chat hiiu co, vita khéng
d6i khang nhau va an toan véi cay trong dudc
tuyén chon va dinh tén theo khéa phéan loai dé
tao thanh t6 hop VSV diung cho xi 1y bd ndm
gom: 1 giéng xa khuédn (Streptomyces sp.), 2
khuidn (Bacillus
Azotobacter), 1 gibng ndm men (Sacharomyces)

gidbng vi subtilis  va
va 1 giong nadm soi (Trichoderma) c6 kha ning
chuyén héa cao cac nguyén liéu cht yéu trong
ba ndm vé6i tiém nang rat ngén thoi gian 4 va
tao san pham c6 chat lugng t6t. Tinh chat dac
trung cta cac chung gidng nay dudc trinh bay &

Nhin chung, cac ching giéng VSV duge
tuyén chon dé tao thanh t6 hop VSV cho thuc
hién qua trinh xt 1y ba ndm déu cé hoat tinh
sinh hoc cao v6i kha ning sinh trudng phat
trién kha t6t, c6 tinh bén nhiét, c6 thé sinh
truéng dugc trén nhiéu nguén C va N khac
nhau. Pa s8 c4c ching giéng thé hién hoat tinh
enzym phan giai tinh bot, xenlulo (D > 3 cm) va
protein (D > 2,5 cm) khéa rd, hita hen cho hiéu
qué xu ly nguyén liéu cao. K&t qua nay cé tinh
tuong dong véi cac nghién ctiu trude day ciia Ngo
Tu Thanh (2010) va Luong Pic Pham (2011) vé
qua trinh phan gidi cac chat hiiu co cia VSV, céac
VSV

Sacharomyces,

chung thuéc cac gibng  Bacillus,
Streptomyces va Trichoderma
déu c6 kha ning phan giai tot cac chit hitu co
nhu xenlulo, protein va tinh bét.

Mit khac, két qua kiém tra cho thdy 5
ching giéng VSV duge tuyén chon khéong déi
khang nhau nén c6 thé cang phat trién t6t trong
co chat. Déng thdi, test thi truc tiép trén mo
hanh cfing cho biét cd 5 chung giéng VSV nay
déu an toan vdi cay tréng, khéng c6 chung nao
gdy tén thuong trén mo thi nghiém, dam bao an
toan cho viéc ting dung dé xt 1y ba ndm lam gia
thé trong rau. Trong diéu kién nudi cdy hén hgp
cac chung giéng trén moéi truong thi ching déu
ton tai t6t cing nhau va hoat tinh phan gidi
chat hitu co ting hon so v6i nudi cdy don chung
do hiéu qua hiép déng cta t6 hgp giéng VSV.

A 1A R LN 2 N [N N
S6 liéu bang 3 thé hién cac diéu kién nudi

bang 2. c4y thich hop cho nhan sinh khéi cac ching
Bang 2. Piac tinh sinh hoc ctia cac chung giong VSV duge tuyén chon
Bac tinh sinh hoc
Giong VSV Thoigian  pH thich Hoat tinh enzvme Khang KS  Tinh chiu Kha nang sinh
moc (h) rng ; y (mg/L) nhiét (°C) trwéng
Azotobacter 36 6-8 Amylaza, proteaza 300 - 700 28 - 45 Glc, N hiru co, NO5
Bacillus subtilis 24 4-9 Cellulaza, amylaza, 300 - 1000 37 -60 Tinh bét, N hiru co,
proteaza NH,"
Saccharomyces 36 5-8 Amylaza, proteaza 300 - 800 30-55 Glc, tinh bét, N hiru
co, NO3-, NH4+
Streptomyces 72 6-9 Cellulaza, amylaza, 300 - 800 30-60 Glc, N hitu cor, NH,"
proteaza
Trichoderma 60 4-9 Cellulaza, amylaza, 300 - 1000 37 -60 Saccharoza, N hiru

proteaza

co, NH,"

Ghi chu: Hoat tinh enzym: Amylaza, xenlulaza (D > 3 cm), Proteaza (D > 2,5 cm)
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Bang 3. Piéu kién nubi cay thich hgp cho nhan sinh khéi giong VSV

. Chung VSV
Diéu kién
Azotobacter B. subtilis Saccharomyces Streptomyces Trichoderma

pH 7,0 7,0 6,5 7,0 7,0
Nhiét do (°C) 30 37 30 37 37

Toc do khuay 200-250 200-250 160-200 - -
(vong/phut)

Ti 1& gibng cép 2 (%) 1 1 1 1,5 1,5

Mbi trvdng MA LB Hansen Gau | PDA
Thai gian (h) 48 36 48 78 78

Ghi chu: (-): Khong xac dinh

gidng VSV dudc tuyén chon da dudc xac dinh.
Két qua nay cé su tuong déng véi nghién ctiu
ctua Bui Thi Phi (2007) vé diéu kién cho Bacillus
subtilis nhung lai c6 su khac biét chit it vé diéu
kién t61 uu cho Trichoderma so véi nghién ctiu
cua Pham Thi Lich va Tran Thanh Thiy (2013)
va cho Streptomyces so v6i két qua ctia Tran
Duy Kién (2014). Diéu nay c6 thé 1a do céc
ching VSV dugc tuyén chon tit ngudén ba ndm
tu nhién da c6 su thich ting dan véi cac dac
diém cua co chét.

Trén co s6 tong hop két qua nghién ctu, lua
chon chat mang va ké thiia quy trinh san xuat
ché& phdm vi sinh, thuc hién tién hanh san xuét
ché pham vi sinh dung dé xi 1y ba n&m. Két qua
danh gia cho thdy, mat do t& bao cac chiung
giéng VSV tuyén chon trong ché phadm déu dat
> 10° CFU/g va hoat luc phéan giai, chuyén hoéa
chét hitu co luon 6n dinh.

3.3. Chat lugng gia thé hitu co tao thanh
sau xu 1y ba nam

Sau thoi gian u 30 ngay véi ché phadm VSV
tit cac chung giong VSV duge tuyén chon, chat
lugng gia thé hitu co tao thanh dudc danh gia.
Két qua chit lugng gia thé hiiu cd duge trinh
bay 6 bang 4.

Két qua phan tich cho thay: Cac chi tiéu
nito téng s0, 1an va kali téng s6 déu dat miic cao
phan do dinh dudng ton du trong ba ndm, phan
do ti ngudn vd tom cua va than bun bd sung
trong qua trinh xt 1y ba ndm. Gia thé hiu co
sau xu Iy ti ba ndm c6 ham lugng lan va kali dé
tiéu déu ¢ muc kha. Lugng 1an dé tiéu trong gia
thé kha cao dat 14,7 mg/100 g. Lugng kali dé
tiéu 1a 12,48 mg/100 g dat mtc kha, diéu nay
thé hién rd tac dung caa té hop giong VSV trong
ch& pham dung xt Iy ba ndm do kha ning tiét

Bang 4. Chat lugng gia thé hitu co

Ham luwong
Chi tiéu
Sauu Sau 3 thang

pH 6,9 6,7
OC (%) 31,9 28,5

N (%) 1,87 1,85
Pts (%) 0,74 0,73
Kts (%) 1,85 1,82
Kdt (mg/100 g) 12,48 12,70
Pdt (mg/100 g) 14,70 14,98
VSV hiru ich (CFU/g) 4,83x10° 2,58x10°
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enzyme ngoai bao ctia ching da giip chuyén
héa cac chat hiiu co trong ba ndm va giai
phéng ra cac dinh dudng dé tiéu c6 1gi cho cay
trong. Gia thé c6 mat &6 VSV hitu ich cao, dat
t6i 4,83x10° CFU/g, cao hon hén so véi ngudng
quy dinh véi phan htiu co vi sinh (la 1,0x10°
CFU/g, theo TT41/2014-BNNPTNT). Mat khac,
gia thé hitu co c6 d6 pH dat mic trung tinh (do
tac dung trung hoa cta than bun b8 sung khi
xt 1y) va moét phan do hoat dong cua VSV,
thich hop cho vi sinh vat cfing nhu sinh trudng
phat trién cta rau.

Sau 3 thang bao quan, gia thé hiu co cb
ch&t lugng 6n dinh, ham lugng dinh dudng va
mat d6 VSV hitu ich van nim trén ngudng tiéu
chuin theo théng tu 41/BNNPTNN vé chat
lugng cua phin hiiu cd vi sinh, dic biét lugng
dinh dudng dé tiéu dugc tang 1én chit it do hoat
dong ti€p tuc chuyén hoéa chat hitu cd cia té hop
gibng VSV c6 trong ché pham diung xi ly ba
ndm. Nhu vay, gia thé tao thanh tit xt ly ba
ndm cé chit lugng tot, c6 thé cung cdp dinh
dudng dam bao sinh trudng cho cay trong.

3.4. Hiéu qua cta gia thé hitu co dén sinh
trudng phat trién va chat lugng rau

Sau 30 ngay tréng, theo déi su sinh trudng
phat trién cta cay rau. Hiéu qua cua gia thé
hitu co dén sinh trudng phat trién cia rau dugc
thé hién 6 bang 5.

Céc chi tiéu theo déi cho thay rau mong toi
tréng trén gia thé hiiu cd sinh truéng manh hon
va cho nang suit cao hon so véi rau trong trén
d4t trong cung mét diéu kién cham séc va déu &
mic sai s6 c¢6 § nghia, cu thé cay trong trén gia
thé cho chiéu cao cdy cao hon so véi trong trén
dat 1a 24,6%. Dién tich 14 caa cAy trong trén gia
thé cao hon so véi d@6i ching 13,8%. Ti 1& nay

mAam cua hat giéng trén gia thé cao hon so véi
gieo trén dat 1a 6%. Nang sudt trong trén gia
thé ciing cao hon hin so véi trong trén dat, ¢
cong thiic 2 nang suit rau dat 35,91 g/chau, cao
hon so véi cong thiic d6i chiing 20,34%.

Hon thé niia, ty 1& sdu bénh cua rau tréng
trén gia thé giam 15,3% so v6i d6i chiing. S& di
nhu vay 1a do gia thé ngoai cung cdp dinh dudng
dé& tiéu can thiét cho sinh trudng phat trién cta
rau con chtia nhiéu loai VSV hiiu ich giip kich
thich sinh trudng va khang lai bénh hai trén
cdy, dac biét 1a kha ning khang sdu bénh cua
Trichoderma va Bacillus khi tréng trong diéu
kién khong c6 mai che. Diéu nay dac biét c6 y
nghia vi gia thé hitu co khong nhiing dam bao
cho rau sinh truéng ma con gitp ning cao ning
sudt va chat lugng rau, khong phai st dung
thudéc BVTV nén khéng anh hudng dén méi
trudng va hé sinh thai.

DPé khéng dinh hiéu qua cta gia thé hitu co
trén rau, cac chi tiéu danh gia chat lugng rau da
dugdce phan tich tai thoi diém thu hoach (Bang 6).

Két qua phan tich cho thdy cac chi tiéu
danh gia chit lugng rau trong trén gia thé déu
dat tiéu chuédn an toan theo TCVN va th&p hon
hén so véi ngudng quy dinh, khong c6 chi tiéu
nao vugt qua mic cho phép. Dic biét rau tréng
trén gia thé hitu co khong chia vi sinh vat gay
bénh va kim loai ndng, ham lugng nitrat trong
cay chi dat 121 mg/kg va As dat 0,3 mg/kg, thap
hon rat nhiéu so véi tiéu chuén cho phép, trong
khi rau trong trén dat canh tac binh thudng van
c¢6 ham lugng As va méat d6 E. coli vugt tiéu
chuén cho phép. Piéu nay chiing té, rau mdong
toi trong trén gia thé hiu co tit xt 1y ba ndm
hoan toan dat tiéu chuén chat lugng rau an
toan theo Quyét dinh s6 106/2007/QD-BNN
ngay 28/12/2007 cia Bo NN&PTNT.

Bang 5. Hiéu qua cua gia thé hitu co dén sinh trudng phat trién ctia rau

Congthae 111 ’zi}y) mém Chié‘(‘c‘r’:)" cay S la/cay Ezfm”zt,f:y')a '\'(g?fhzld?t gé’r:ﬁ ?;‘;
1 80,33 19,13 5,32 130 20,84 184
2 86,33 23,83 8,95 158 35,91 3.1
cV % 0,3 56 0,9 37
LSD 5% 0,25 2,42 4,24 2,53
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Hinh 1. Thi nghiém danh gia hiéu qua cta gia thé hitu co trén rau

Bang 6. Chat lugng rau mong toi trong trén gia thé va trén dat

Ham lwong trong rau

Chi tiéu " . TCVN
Trén gia thé Trén dat
NOs™ (mg/kg) 121 350 600
As (mg/kg) 0,3 1,1 1,0
Pb (mg/kg) 0 0,22 1,0
Hg (mg/kg) 0 0,1 0,3
Cu (mg/kg) 0 0,1 30
E.coli (CFU/g) 0 13 10
Coliforms (CFU/g) 0 75 100

4. KET LUAN

Tuyén chon duge t6 hgp 5 ching giéng vi
sinh vat dé xi 1y phé phu phdm trong ndm sau
thu hoach lam gia thé hiiu co gom: Azotobacter,
Bacillus subtilis, Saccharomyces, Streptomyces
va Trichoderma c6 hoat tinh sinh hoc cao va c6
kha nang phéan huy chuyén héa t6t chit hitu co
trong ba ndm va da xac dinh dugc cac diéu kién
thich hdp cho nhéan gidng vi sinh vat.

Gia thé hitu co sau xt 1y tit ba ndm c6 ham
lugng cac chat dinh dudng va vi sinh vat hitu ich
kha cao, dac biét 1a lugng dinh dudng dé tiéu
(lan dé tiéu dat 14,7 mg/100 g, kali dé tiéu dat
12,48 mg/100 g), dam bao cho sy sinh trudng
phat trién cta cay rau.

Rau trong trén gia thé hiiu co sau xi ly ba
nam cé cac chi tiéu sinh trudng (ti 1é ndy mam,

chiéu cao cay, dién tich 14 va nang suat) déu cao
hon so véi d6i chiing (trong trén dat canh tac) &
mic sai s6 ¢6 ¥ nghia, trong khi ti 1é sdu bénh
giam hon 15%.

Hon thé niia, rau mong toi trong trén gia thé
hiiu ¢o tit xt 1y bd ndm hoan toan dat tiéu chuén
rau an toan theo Quyét dinh s6 106/2007/QD-BNN
ngay 28/12/2007 ciia B6 NN & PTNT, khong chiia
VSV gay bénh va kim loai néing.

TAI LIEU THAM KHAO

Bergey (2009). Bergay manual’s
Bacteriology. Second edition.
Whitman. Springer, USA, pp. 19 - 21.

Binh Minh (2010). Ung dung tién bo ky thuat san xuét
va so ché, bao quan nidm trén ngudn nguyén licu
rom va luc binh. http://www.vietlinh.vn/trong-
trot/nam-cong-nghe-moi.asp.

of systermatic
William B.

1787



Nghién ctru xr ly phé phu phdm tréng ndm 1am gia thé hibu co tréng rau an toan

Bui Thi Phi (2007). Phan 1ap, khao sat ddc tinh sinh
hoc va tim hiéu kha nang san sinh enzyme cua vi
khuan Bacillus Subtilis d¢ san xuat thu nghiém
che pham sinh hoc.

Campbell 1. (1971). Comparison of Serological and
Physiological ~Classification of the Genus
Saccharomyces. Journal of General Microbiology,
6(3): 189 - 198

Gia thé GTO5 trdng rau an toan. http:/www.farmvina.
com/gia-the-gt05-trong-rau/. Truy cap ngay 5/5/2014.

Klich Maren A. (2004). Identification of common
Trichoderma. Centralbureau voor
Schimmelcultures, Utrecht. The Netherlands.

Luong Pirc Pham (2011). Gido trinh sin xudt va sit
dung ché pham sinh hoc trong nong nghié¢p. Nha
xuat ban Gido duc Viét Nam.

Huéng dan trong rau mong toi trong thung xdp.
http://trongrausachtainha.vn/cach-trong-rau-mong-
toi-trong-thung-xop.new

Ngo Ty Thémh’ (2010). Kha nang cua vi sinh vat phan
hiy mot s0 nhom chat. https://voer.edu.vn/m/kha-
nang-cua-vi-sinh-vat-phan-huy-mot-so-nhom-
chat/3e9bcfYe. Truy cap ngay 13/10/2010.

Nguyén Diép (2016). Vé sinh an toan thuc phzflm trong
nong nghiép: Van chua hét lo.
http://baogialai.com.vn/channel/721/201603/ve-
sinh-an-toan-thuc-pham-trong-nong-nghiep-van-
chua-het-10-2427188/

Nguyén Duy Hang (2006). Nghién ctru san Xuit gia thé
tong hop phuc vu trong hoa lan va cac loai hoa
canh co6 gia tri kinh t¢ & Ladm Dong.

Nguyén Thai Huy, Nguyén Mai Huong, L€ Thi Ngoc
Thay (2013). Két qua nghién clru san xuat gia the
trong rau, hoa, cdy canh tir vo ca phé va ba mia. Hoi
thao quoc gia vé khoa hoc cay trong, tr. 807 - 812.

Nguyén Van Thong, Luong Hiru Thanh, Vi Thiy Nga
(2015). Quy trinh xir ly ph¢ thai trong nam lam

1788

phan bon hitu co vi sinh vat. http://www.iae.
vn/NewDetails/quy-trinh-xu-ly-phe-thai-trong-
nam-lam-phan-bon-huu-co-vi-sinh-vat-79-32.

Pham Thi Lich va Tran Thanh Thay (2013). Nghién
clru cac diéu kién nudi cdy dé thu nhan ché pham
enzyme chitinase tho tir ching Trichoderma sp.”.
Nha xudt ban Nong nghiép.

Schipper, M.A.A. (1979). Thermomucor (Mucorales).
Antonie van Leeuwenhoek J. Serol. Microbiol., 45:
275 - 280.

Thong tu 41/2014-BNNPTNN vé quan 1y phén bon
thudc trach nhiém quan ly nha nudc cua Bo Nong
nghiép va Phat trién nong thon. http://www.
cuctrongtrot.gov.vn/?index=note&id=1622.

Tran Duy Kién (2014). Khao sat dong thai 1én men ciia
Streptomyces 1am co s& san xudt ché phdm sinh xir
1y chét thai chin nudi. Nha xut ban Pai hoc Néong
Lam Thai Nguyén.

Trong Minh (2011). Mt s6 nguyén nhan dan dén rau
khong an toan va bién phap ngin ngua.
http://snnptnt.thanhhoa.gov.vn/Default.aspx?port
alid=admin&selectpageid=page.1 &newsdetail=5
32&n_g manager=69&ClosePortletPreferencesl
D=11122

Quyét dinh sb 106/2007/QD-BNN ngay 28/12/2007
ciia BO NN&PTNT vé Quan li san xuét va ching
nhian rau an toan. http://www.moit.gov.vn
/vn/pages/VanBanDieuHanh.aspx?TypeVB=1&vI
D=10084

Peter Kampfer, Reiner M. Kroppensted and Wolfgang
Dott E (1991). A numerical classification of the
genera Streptomyces and Streptoverticillium using
miniaturized physiological tests. Journal of
General Microbiology, 137: 1831 - 1891.

Vién Thd nhudng Nong hoa (1998). S tay phan tich
dét, nude, phan bon, ciy trong. Nha xuat ban Nong
nghi¢p, Ha noi.



