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Abstract

Results of trial planting of grafted Chinese swamp cypressin DakLak during 2013-2015 showed that grafted Chinese
swamp cypress could grow well outside of their original habitats (Krong Nang and EaH’leo, the original distribution
areas of Glyptostropus pensilis), such as Buon Ma Thuot, Buon Don, Lak. The results also showed that Glyptostropus
pensilis could grow quite well on dry land, watering regularly (6-8 times during dry season per year). After 28 months
of planting, the average diameter (D) reached 3.5 to 4.6 cm, the average height reached 1.2 to 1.8 m, some plants
could reached more than 8 cm. In the original habitat areas, the Glyptostropus pensilis was not suitable to be grown
under the shade of forest. The plants grown in upland watering conditions were better that that in deep water conditions.
The ratio of survival trees in the trial models was 81.6% after one year planting. The dead plants in dry land conditions
were mostly caused by termites.
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PANH GIA QUA TRINH LEN MEN HAT CA CAO TRONG THIET BI LEN MEN
SUDUNG NHIET TU BINH NUOC NONG NANG LUQONG MAT TROI
Phan Thanh Binh', Pham Vin Thao', V6 Van Thang', Nguyén Thi Thoa'

TOM TAT

Hién nay cac nha so ché st dung cac dung cu thong thuong (thung gb, thung, gio, gio tre...) cho qua trinh 1én
men hat cacao va diéu nay da lam cho chdt lugng khong 8n dinh, d6 dong déu ctia san phdm khong cao vi phu thudc
vao diéu kién khi hiu. Vi vay viéc thiét ké, ché tao cac thiét bi 1én men hat cacao d€ ning cao chét lugng hat kho, lam
6n dinh qud trinh 1én men 1a muc tiéu ctia nghién ctiu nay. Vién Khoa hoc Ky thuit Nong Lam nghiép Tay Nguyén
(Vién KHKT NLN Tay Nguyén) két hgp véi cac don vi thiét ké, ché tao thiét bi nong nghiép da thiét ké va ché tao
dugc thiét bi 1én men véi nang sudt 200kg hat tuoi/mé. Thiét bi dugc danh gia qud trinh st dung, cac thong s6 lén
men, chit lugng san phdm cudi cling. Két qua cho thdy: (1) Khéi lugng moi mé la 200kg hat tuoi, thoi gian tét nhét
ctia qua trinh 1én men 1a 5 dén 6 ngay, nhiét d6 khoi hat ti 45°C-50°C thuén lgi cho qua trinh 1én men hat ca cao,
lugng nudc néng ti binh ning lugng mat trdi st dung 168 lit/mé; (2) Chat lugng hat kho dat 65,5-71% hat 1én men
hoan toan, 29-35,5% 1én men mot phin, 0% hat den d4, 0,2% hat bi v&.; (3) Gia thanh sdn xuét san phdm hat cacao
kho con cao hon gid ban ctia san phdm trén thi trudng do gia thiét bi cao, ning sudt thiét bj thép.

T khoa: Lén men, hat ca cao, chat lugng, thiét bi 1én men

1. DAT VAN PE cdc phan ung sinh héa lam bién d6i thanh phéan
héa hoc, sinh hoc trong té€ bao nhén, tii d6 tao nén
cac tién huong vi so c6 la, dac biét la acid amine va
duong khtt (Wood and Lass, 2001). Hién nay & Viét
Nam giai doan lén men hat cacao thudng thuc hién

DéE tao ra dugc san phim ca cao chét lugng cao
bén canh yéu t6 vé gidng, canh tac, moi truong thi
s0 ché hat ca cao (ddc biét la giai doan 0 lén men)
la rat quan trong. Trong 1én men hat cacao xay ra

'Vién Khoa hoc Ky thuat Nong 1am nghiép Tay Nguyén
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trong cdc: thung go, giod tre, san g6, thung nhua, san
xi méang, san dét... Cac dung cu nay ré, dé kiém,
phu hop véi qui mod nhd, san lugng thap.

V6i xu hudng san lugng hat cacao ngay cang
nhiéu thi viéc nghién ctu thiét ké, ché tao thiét
bi Ién men c6 ting dung enzyme nham giam nhan
cong, ting chat lugng san phdm la can thiét. Bén
canh do viéc ting dung ning lugng mat troi dé gia
nhiét cho thiét bi lén men la mét y tudng méi nham
gitp cho qua trinh 1én men hat cacao dugc nhanh
chong trong thoi gian dau, ddc biét trong diéu kién
nhiét do ngay dém tai Tay Nguyén c6 bién dong kha
16n va thoi diém 1én men hat thudng cé nhiét do
duéi 20°C tham chi dudi 15°C vao ban dém.

Tuy nhién viéc ting dung enzyme trén cac thiét
bi c6 st dung nudc néng tii binh nang lugng mat
troi chua dugc danh gia mot cach day du, toan dién
vé van hanh, qud trinh 1én men, chit lugng san

phdm cudi cung d€ nham tim ra nhiing uu nhugc
diém ctia cdc thiét bi tit dé co thé cai tién thé hé
thiét bi ti€p theo dugc t6t hon. Vi vay chung toi
ddt ra van dé danh gia qua trinh 1én men hat cacao
va chét lugng san phdm cudi cung khi thuc hién
qua trinh 1én men trong thiét bi c6 st dung nudc
nong nang lugng mat troi. Cac két qua danh gia qua
trinh hoat dong cta thiét bi da dugc thuc hién trén
ngudn nguyén liéu hat cacao tai Pak Lik.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

- Hat cacao tuoi tai Budn Ma Thuot, Dak Lak

- Thiét bi 1én men: Thiét bi dugc thiét ké va ché tao
v6i cong sudt 200 kg/mé. Nhiét trong qua trinh 1én
men cung cdp ti binh nudc néng nang lugng mat
troi. Dung tich thung 1én men la 0,3 m? bén trong
la cac canh dao tron quay 12 vong/phat (Hinh 1).
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Hinh 1. So d6 thiét ké thiét bilén men nang suit 200kg/mé

Céc thong s6 chinh: Néng sudt 200 kg/mé, kich
thudc (0xC): 799,5 mm x 1000 mm; dung tich
thung 4: 0,3 m°.

2.2. Phuong phap nghién ctu

Lén men hat cacao trong thiét bi 3 lan ldp, danh
gia qua trinh hoat dong, so sanh cac thong s6 thuc
té va thiét ké, danh gid chat lugng va san phdm, tinh
toan sd bo hiéu qua kinh té ctia thiét bi so véi doi
chting (PC) la 1én men trong thung gé.

Thoi gian 1én men trong thiét bi: 4, 5, 6 ngay dé
danh gia qua trinh lén men va chét lugng bién dong
theo s6 ngay lén men.

D6i chiing dugc u trong thung gb véi khéi lugng
50kg/thting khong st dung enzyme.

Luong enzyme dua vao thiét bi: 1,6 g pectinase,
1,2 g invertase, 0,8 g flavourzyme

2.3. Cac chi tiéu va phuong phap xac dinh

- Nhiét d6 khoi hat (Phuong phap do truc tiép):
Do bang nhiét ké Hana HI-145 (2009).

- Ham lugng com nhdy: Phuong phép tinh theo
ty 1¢ % khoi lugng.

- Ham lugng vé: Phuong phap tinh theo ty 1¢ %
vé khéi lugng

- Xac dinh pH va a xit t6ng s6 (TA) trong hat ca
cao: Phuong phap theo AusAID 2006.

- Xac dinh mau sic ndi nha: Xic dinh theo
phuong phap AuSAID 2006.

- Xac dinh diém s6 1én men (CTS): theo phuong
phap tii Lembaga Koko Malaysia: CTS = (10 x %
mau nau hoan toan) + (5 X% niu mot phan).

- DBanh gia cam quan bét nhao: Theo phuong
phap ctia AuSAID 2006, thang diém 7 theo cudng
dd nhan biét vé huong va vi.
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I11. KET QUA VA THAO LUAN

3.1. So sanh cac thong so gitia thiét ké va thuc nghiém
Bang 1. Cac thong s6 so sanh gitia thiét ké va thuc nghiém

C Ak Theo Thuc
b Céc thong s thiét ké nghi.é.m

1 | Cong suét (kw) 0,375 0,75
2 Ning suat (kg/mé) 200 200
3 Tiéu thu dién (kw/h) 0,2 0,5
4 | Tiéu thu nuéc néng: Lit 168 168
5  Nhiét d¢ trong khoang (°C) 45-50 45-50
6 Cong 1 1
7 | Nhiét do géi da, °C 28,4 29,8
8 | Thé tich khoang chita nudc: Lit 84 84
9  Téc do vong quay canh dao, v/ph 12 11

Hau hét cac thong so6 trong qua trinh thuc nghiém
déu dat so vdéi ly thuyét. Mot s6 thong s6 da dugc
thay d6i: Cong sudt cia md to nang lén 0,75kw so
v6i 0,375kw theo thiét ké do do tiéu thu dién tang lén
0,5kw/h, nhiét do ctia goi d6 tang 1én hon 1°C so véi ly
thuyét, vong quay ctia canh dao giam xu6ng 11 vong
so voi 12 vong theo ly thuyét do ham lugng com nhay
trong hat thap nén ma sat 16n hon so véi tinh toan.

3.2. Nhiét d¢ 1én men

Két qua xdac dinh cho thay nhiét do lén men
trong thiét bi 1a rdt t6t, 6n dinh va it phu thudc vao
nhiét do moi truong. Khoang nhiét d¢ la kha phu
hgp véi qud trinh 1én men hat cacao (tit 45-50°C).
bdc biét nhiét do lén kha nhanh trong giai doan
dau do c6 qud trinh bé sung nhiét bing nudc ndng
tit binh nang lugng mat troi.
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Hinh 2. Dién bién nhiét do khéi hat cacao
trong thiét bi va d6i chiing

3.3. Ham lugng com nhiy cua hat cacao

Ham lugng com nhay trong hat cling c6 chiéu
huéng giam nhanh hon so véi doi chiing do su tac
dong ctia cac enzyme. Diéu nay dam bao cho qua
trinh 1én men hiéu khi dugc dién ra nhanh chéng
va thuén lgi.

Bang 2. Két qua xac dinh ham lugng com nhéy

Thoi gian (ngay) Ham lugng com nhay (%)
Cong thiic 0 1 2 3 4 5 6
Thiét bi 28,3 21,0 15,3 14,3 12,2 11,5 11,1
Déi chiing 27,5 25,4 20,6 15,4 12,1 11,0 11,3

Trong nhiing ngay dau t6c do giam ham lugng
com nhdy nhanh hon so véi d6i chiing bai tac dong
cta enzym, sau do toc do giam dan do lugng com
nhay da hét, enzym xuc tac cling dugc rtia tréi theo
dich nhay, cud6i cing ham lugng khoang 11% phu
hgp véi qua trinh 1én men hiéu khi.

3.4. Ty 1¢ hat vo

Ty 1é hat v& trong qué trinh 1én men st dung
thiét bi la kha cao do cac canh dao tac dong 1én hat.
Ty 1é nay khong khac biét nhiéu khilén men 5 ngay
va lén men 6 ngay do cung s6 lan dao (2 lan). Ty 1¢
nay sé cho ta mot san lugng bi loai bo sau qua trinh
1én men. Péy ciing 1a mét trong nhiing nhugc diém
cua thiét bilén men c6 canh dao.

Ham lugng vo qua céc ngay 1én men dé xac dinh
dugc thoi gian 1én men thich hgp, khong lam 16p
vO qua mong dé gay bé hat.
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Bang 3. Ty 1¢ hat vo khi sti dung thiét bi

) Thoi gian 1én men (ngay)
Chi tiéu
4 5 6 bC
Tyléhatve (%) 01 019 021 0
3.5. Ham lugng vo hat kho
Bang 4. Ham lugng vo hat kho
Thoi gian 1én men (nga
Chi tiéu § (gdy) 5
4 5 6
Ham lugng vo(%) 156a | 12,8 ¢ | 12,5 ¢ 148D

* Ghi chii: Cdc chii cdi trén cung mot hang khdc nhau thi
khdc nhau cé y nghia thong ké 6 miic 95%.

So v6i doi chiing thi 2 cong thiic 5 ngay va 6
ngay déu cho ham lugng vo thiap hon. Két qua nay
pht hgp véi cac nghién ctiu 6 Malaysia, Indonesia,
Ghana Dimik, P.S and Hoskin, J.C. (2001) vé ty 1¢ vo.



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - 56 2(63)/2016

3.6. Mau sic hat va diém cuttest

Két qua cho théy thiét bi da cho qua trinh lén
men khd t6t v6i cac chi tiéu déu dat va vugt so vdi
yéu cdu cua qua trinh lén men, chit lugng hat tot
dap ting v6i nguyén liéu dung dé ché bién s6 co la.
bic biét ty 1¢ hat l1én men hoan toan la rat cao
(60-80%) va muic d6 dong déuldn. Hat 1én men kha
dong déu.

Két qua danh gia mau sic hat cho thdy 1én men
bang thiét bi khd t6t véi ty 1€ hat nau cao ngay tu
ngay thi 5 1én men (65,5%) va di€ém danh gid cao
hon so v6i d6i chiing. Ngay thi 6 1én men thi ty 1é
hat nau da dat 71% va diém mau sic dat 822 diém
khac so véi cong thiic 4 ngay va doi chiing con lai
c6 y nghia thong ké nhung khong khac so véi cong
thtic 5 ngay & muc y nghia p <0,05.

Bang 5. Ké qua xdc dinh mau sic va danh gia diém mau sac hat kho

Mau sic hat (%) .
CT " — - - " CTS (Piém)
Nau Nau tim Tim Pen da Moc
Lén men 4 ngay 45,0 39,4 15,0 0,6 0,0 647,0 b
Lén men 5 ngay 65,5 25,0 9,5 0,0 0,0 780,0a
Lén men 6 ngay 71,0 23,0 6,0 0,0 0,0 825,0a
bC 56,5 26,5 17,0 0,0 0,0 697,5 b

* Ghi chu: Cdc chii cdi trén ciing mgt cit khdc nhau thi khdc nhau cé y nghia thong ké 6 miic 95%.

3.7. pH, TA

Do pH va TA (a xit t6ng s6) ctia [én men tii ngay
tht 5 da khd tot va da dat trén 5, pH cao nhét van
la 1én men 6 ngay véi 5,24 khac véi doi chiing cé y
nghia thong ké. Tuy nhién khong khac so véi CT
1én men 5 ngay c6 y nghia thong ké.

Néu bao quan trong thai gian dai hon thi d6 pH
va TA sé dam bao yéu cau ctia nguyén liéu ché bién
0 c6 la do acid bay hoi lam ting do pH trong hat.

Bang 6. K& qué xac dinh pH - TA hat cacao kho

CT pH TA mgNaOH 0,IN/g
Lénmen4ngay = 4,79b 1,54a
Lén men 5ngay  5,14ab 1,30ab
Lén men 6 ngay 5,24a 1,08 b
DC 6 ngay 4,96 b 1,36ab

Cdc chii cdi trén cting mot cot khdc nhau thi khdc nhau cé
y nghia thong ké 6 miic 95%

3.8. Chit lugng cam quan

Bang 7. Két qua ddnh gia cdm quan san phim hat cacao

Diém danh gia mui va vi (diém)

Cong thic Huong Vi Vi Vi
cacao = chua ding chat
Lénmen4ngay | 3,25b | 325b | 448a 4.20b
Lénmen5ngay | 4,13a  3,38b | 4,16b 3,90a
Lén men 6 ngay | 4,15a | 3,88a | 4,07b 3,78a
béi chiing 3,13c | 4,00a | 4,33a 413b
Mau chuén Ghana 7,00 1,00 3,50 | 2,00

* Ghi chu: Cdc chit cdi trén cung mot c¢dt khdc nhau thi
khdc nhau cé y nghia thong ké 6 miic 95%.

Két qua danh gia cho théy chat lugng khi st dung
thiét bi dugc cai thién kha nhiéu so véi doi chiing,
su khac nhau nay c6 y nghia thong ké. Ddc biét khi
lén men 5 ngay cho chat lugng kha t6t v6i huong
vi tuong duong lén men 6 ngay, vi chua gidm hon,
dang va chét tuong duong 6 ngay. V6i két qua nay
cho théy chi can 1én men trong thiét bi 5 ngay la dap
ting dugc yéu cau ctia nguyén liéu ché bién s6 co la.

3.9. Danh gia hiéu qua kinh t&

Chi phi ctia qué trinh st dung ciing tic dong
dén kha nang tng dung cta thiét bi vao thuc té.
V6i chi phi cho qua trinh [én men st dung thiét bi
la kha cao do gia thanh thiét bi cao, nang suit 1én
men con thap.

Bang 8. Hiéu qua kinh t€ ctia viéc sti dung
thiét bi 1én men

Tong hop chi phi
T Loa}i’ thié’f bi, (dong/kg kho)
may méc PP thiétbi+ PP théng
enzyme thuong
1 Chi phicong 3.500 3.909
2 g;;l: vat liew 44.389 43.584
3 | Chi phi kh4u hao 6.438,8 546,3
Tong cong 54.327,8 48.039,3
Gid bdn trén thi truong 52.000

V6i chi phi khdu hao dung cu va thiét bi la
6.438,8 dong/kg hat kho la qua cao so véi gia tri
ctia san phdm hat cacao 1én men tao ra. Do d¢ gia
thanh cta hat cacao sau ché bién ting lén 54.327,8
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dong/kg hat kho so véi 1én men thong thudng chi
48.039,3 dong/kg hat kho va cao hon gid hat cacao
kho ban trén thi truong chi ¢ miic 52.000 dong/
kg. Day la mot trong nhiing kho khén cta viéc ting
dung thiét bi.

IV. KET LUAN VA PE NGHI
4.1 Két luan

Hé thong thi€t bi 1én men c6 ting dung nang
lugng mat trdi dat ndng sudt 200 kg hat tuci/mé,
c6 qua trinh van hanh 1én men kha tot, cac thong
0 1én men déu dam bao yéu cdu clia qua trinh lén
men, nhiét d6 6n dinh tit 45-50°C, khdi hat 1én men
dong déu, chit lugng san phdm dat tiéu chuén (hat
lén men hoan toan 65,5% - 71%). Tuy nhién gia
thanh 1én men hat cao va ty 1é v6 hat con cao
(0,19 - 0,21%).

4.2 Dé nghi

Cén c6 cac nghién ctu cai tién thiét bi d€ lam
gidm gid thanh san phdm va gidm ty 1é v hat trong
qua trinh ddo tron thi thiét bi méi dem lai hiéu qua
kinh té.

LOI CAM ON

Bai bao la mét ndi dung cua dé tai “Nghién ciiu
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Evaluation of cocoa fermentation in fermenter
using hot water from solar heater
Phan Thanh Binh, Pham Van Thao, Vo Van Thang, Nguyen Thi Thoa

Abstract

Quality of cocoa beans depends on many factors, one of these is the fermentation stage. At present, the cocoa primery
producers use conventional instruments (wooden boxes, barrels, baskets, bamboo basket, etc.) for fermentation
which cause unstable and uneven product quality due to environmental conditions. So, designing, manufacturing
cocoa fermenter for improving cocoa bean quality was a target of this study. One facility has been manufactured with
capacity of 200kg fresh cocoa beans/batch. It was evaluated based on following criteria such as volume of batch, time
of fermentation, temperature of fermentation, quality bean in 2011 crop season. The results showed that: 1) Volume
of each batch wa 200kg, best time of fermentation was 5 days to 6 days, temperture from 45°C to 50°C that was very
good for cocoa fermentation, and water amount consumed was 168 liters /batch; 2) The bean quality was good with
65,5-71% full fermented beans, 29-34,5 % part purple beans, 0% slaty bean, 0,2% broken beans. Cocoa fermentation
by using fermenter (yield 200kg fresh beans/batch) with hot water was quite good, easy operation, but the cost was
still high due to price of facility.

Key words: Fermentation, cocoa beans, quality, fermenter
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NGHIEN CUU PHAN LAP VA TUYEN CHON MOT SO CHUNG VI SINH VAT
CO PINH NITO TU PAT TRONG CHE SHAN YEN BAI
Tran Thi Hué’, Lé Nhu Kiéu!, Tong Kim Thuan?

TOM TAT

Tu 9 mau dét trong ché Shan caa tinh Yén Bai da phan 14p dugc 37 chiing vi khudn c¢6 kha nang ¢d dinh nito,
trong d6 c6 2 chiing (D12 va C5) c6 kha nang phat trién t6t & pH thip (4,0 - 6,0) va ¢ nhiét d6 moi truong tu
20 - 40°C. Tién hanh thi nghiém nghién ctiu anh hudng ctia chiing vi khudn D12 va chiing C5 dén sy ting trudng
clia cay che Shan Sudi Giang tu6i 1, két qua cho thdy, chung vi khudn C5 c6 tic dong t6t nhat dén sy tich liy N, P,O,,
K,O trong I3, tuong ting 1,70%, 0,23% va 0,27%; chiéu cao cdy dat 27,93 cm va trong lugng chit kho dat 24,28 g/
cdy. Bang phuong phdp xdc dinh trinh ty gen 16s rRNA, dé xdc dinh dugc chiing C5 tuong dong v6i chung Bacillus
megaterium. Vi nhiéu ddc tinh tot, chiing vi khudn C5 dugc d€ nghi dua vao san xudt phin bén vi sinh stt dung cho
cay che Shan trén dat Yén Bai.

T khoa: Che Shan, dét trong che, vi sinh vat ¢6 dinh nito

1. AT VAN PE

Theo thong tin ctia huyén Van Chén (Ty Nong
nghiép Nghia Lo cti, 1970), hau hét che Shan dugc
trong trén vung dat do vang. Dt trong cheé Shan
Yén Béi dai bo phan la dit doc, lugng mua tap trung
theo muia da gay nén tinh trang mua mua thi dat bi
rlia troi, x6i mon, muia kho thi cay cheé gap han tram
trong, tham chi ngay vao thdi diém mua mua cay
che van bi han do dat d6c khong gitt dugc nudc...,
lam cho dét trong che ngay cang suy thoai dan dén
cdy cheé nhanh can c6i, ning sudt gidm dén, chat
lugng che ciing suy giam.

Viéc bon ché phdm hodc phén boén vi sinh vao
dat c6 y nghia quan trong trong viéc cai tao dat.
Nhiéu két qua nghién ctiu trong va ngoai nudc
khang dinh, hén hgp cdc ching vi sinh vat (VSV)
6 dinh nito, VSV phan giai lan va VSV kich thich
sinh trudng cay trong khong chi ¢6 tac dung giup
cay sinh trudng phat trién t6t hon ma con giup cai
thién tinh chat dat, dac biét véi nhiing loai dat thodi
héa va ngheo dinh dudng.

Nghién ctiu ctia Vadakattu va Paterson (2006)
cho thdy, hang ndm vi sinh vat ¢ dinh nito cung
cdp khoang 20 kgN/ha, chiém khoang 30 - 50% tong
nhu cdu nito ctia cay trong. Theo bao cdo ctia Tejera
va cs., (2005), cay mia dat dugc 70% nhu ciu vé nito
thong qua VSV vung ré, trong d6 c¢6 VSV ¢6 dinh
nito. O Viét Nam tac gia Ngé Thanh Phong va cs.,
(2011) khi danh gid hiéu qué cta 2 ching vi khudn
¢b dinh nito Burkholderia sp. KG1 va Pseudomonas
sp. BT1 trén cay lia cao sin OM2517 nhéan dinh:
2 chiing nay c6 thé thay thé 25 - 50% N, dong thoi
cho ning sudt cao hon d6i chting (bén 100% N ma
khong nhiém vi khudn).

Cay che la cay trong thu hoach ld nén dam la
chit dinh dudng quan trong nhat. Nang suit bup
phu thudc chat ché vao lugng bon N (Marwaha va
cs., 1977; Grice,1982, Sandanam va cs.,1994). Do
vay, viéc nghién ctu lua chon cac chang vi sinh
vat ¢6 dinh nito 1a can thiét dé tao ra cdc sin phdm
VSV phuc vu cho céy che Shan & Yén Bai.

II. VAT LIEU VA PHUOGNG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctiu

Cac mau dat trong che thu thap & xa Sudi Giang,
huyén Van Chan, tinh Yén Béi & cac do cao khac
nhau 600 m, 900 m va 1200 m.

2.2. Phuong phap nghién ctu

Phan 14p, xac dinh hinh thai khuén lac, té bao sé
dugc xac dinh theo phuong phap ctia Nguyén Lan
Diing (2007) va Nguyén Xuén Thanh (2007).

Xac dinh hoat tinh ¢6 dinh nito cta cac chiing
VSV bang cach nudi chiing trong moi truong Burk
long khong chiia nito, & 30°C trong 72h. Dich nuéi
cdy dugc ly tim 10000 vong/phut, 10 phut, 4°C. Thu
phan dich trong va xdc dinh ham ligng NH,* bang
phuong phap Nessler (Jeffery et al.,1989).

Thi nghiém trong nha luéi danh gia tac dong
cua cac chting vi sinh vat ¢6 dinh nito 1én cay che
tudi 1, thuc hién véi 3 1an 1ap lai, méi 14an 13p 3 chauy,
moi chéu 1 cay. Dat thi nghiém lalaloai dit do vang
trong che Shan tai xa Su6i Giang, Van Chén, Yén
Bai dem vé hong kho, nhit hét ré cay, dap toi, sau
dé can khoi lugng nhu nhau (5 kg) cho vao vai.

Tién hanh thi nghiém: Déi chiing (B/C): Khong
bén phéan + 20 ml dich méi trudng nudi cay; Cac
cong thiic (CT) thi nghiém: CT1: Khong bén phan
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