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ANH HUGNG CUA NHIET DO, DO AM MOI TRUONG,
DO AM NGUYEN LIEU GO PEN SU SINH TRUONG
CUA NAM MOC, NAM BIEN MAU HAI GO

Bui Thi Thity, Hoang Thi Tam, Hoang Trung Hiéu, Nguyén Thi Hing,
Doan Thi Bich Ngoc, Quach Pinh Huy
Vien Nghién cieu Cong nghiép rung

TOM TAT

5 loai nidm Aspergillus niger Ni, Penicillium citrinum GSD 4.4, Trichoderma atroviride GT 222,
Aureobaszdzum pullulans Apu 01, Laszodzplodza theobromae GB 5.3 di dugc xac dinh 1a cac loai ndm moc
nim bién mau gdy hai chinh cho go tron, go x¢, van boc con tuoi ¢ Viét Nam. Tuy diéu kién nhiét do, d6 4m
moi truong, d0 am nguyén li¢u go khac nhau ma su sinh truong clia nAm cling khac nhau. Nghién ctru anh
huéng ciia cac diéu kién nay dén sy sinh truéng cta cac loai ndm hai chinh 13 co s& cho céc bién phap phong
chéng nim. Két qua nghién ctru xac dinh mic 30 + 2°C la nhiét do phat trién t6t nhat d6i véi
Penicillium citrinum GSD 4.4, Aureobasidium pullulans Apu 01 va Trichoderma atroviride GT 22.2. Riéng
Aspergillus niger Ni va Lasiodiplodia theobromae GB 5.3 phat trién tot hon ¢ nhiét d6 35 + 2°C. Céc loai ndm
déu phat trién tot & d6 am khong khi tir 65 - 95% va  phat trién kém ¢ do a am 55%. Riéng namAvpergzllus niger
Ni va Aureobasidium pullulans Apu 01 chi ua do 4m vira phai (65 - 75%). Tat ca cac loai nam hai déu phat
trién nhanh & d¢ 4m g6 90%, phat trién twong d6i nhanh & d6 am gb 50%, phat trién cham & d¢ 4m g6 15%.

Tir khoa: Sinh trudng, nhiét d§ moi truong, do 4m moi truong, do 4m nguyén liéu.

THE EFFECT OF TEMPERATURE, RELATIVE HUMIDITY, WOOD MOISTURE CONTENT
ON GROWTH OF MOLD, STAIN FUNGI SPECIES

Bui Thi Thuy, Hoang Thi Tam, Hoang Trung Hieu, Nguyen Thi Hang,
Doan Thi Bich Ngoc, Quach Dinh Huy
Forest Industry Research Institute

SUMMARY

Aspergillus niger Ni, Penicillium citrinum GSB 4.4, Trichoderma atroviride GT 22.2, Aureobasidium
pullulans Apu 01, Lasiodiplodia theobromae GB 5.3 are main species that harm to freshly wood. Depending
on the conditions of temperature, environmental humidity, and humidity of different wood materials, the
growth of fungi is also different. In order to control these species, the variation of temperature, relative
humidity and wood moisture content was studied. Our studies have proved that Penicillium citrinum GSD 4.4,
Aureobasidium pullulans Apu 01 va Trichoderma atroviride GT 22.2 grows best at 30 + 2°C, Aspergillus
niger Ni va Lasiodiplodia theobromae GB 5.3 grows best at 35 + 2°C. All five fungi species have good growth
at the humidity 65 - 95%RH. Hight wood moisture content (90%) is suitable for mold, stain fungi. Low wood
moisture content (15%) make the mold, stain fungi species have poor growth.

Keywords: Growth, substrate, temperature, relative humidity, wood moisture content
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I. DPAT VAN PE

Nim 12 mét trong nhimng tdc nhan sinh hoc
lam giam pham chat gd tir sau chat ha cho dén
khi str dung. Pic biét giai doan gb con tuoi
(g6 tron sau chit ha, gd xé, van boc trudc
sdy), phan gd dac d& bi ndAm mbc, ndm bién
mau xam hai do d6 4m nguyén li€u cao. Nim
c¢6 thé tiép tuc gdy bién mau gd & giai doan
dau cua qué trinh sdy khi nhiét d6 con thép.
Do viy, can thiét phai ché bién gd kip thoi
hodc xtr 1y bao quan gd bang cac ché pham
chéng ndm phu hop. Trong thuc té ché bién gb
x¢ va van boc hién nay, cong doan thu mua
nguyén liéu gd va so ché thuong do cac hod
dan thuc hién. Van xé va van boc chu yéu
duogc hong phoi ty nhién, sau d6 mai phan loai
va cung cap cho cac doanh nghiép ché bién
tiép theo. Nhu vdy, trong khi hong phoi tu
nhién néu gap diéu kién thuan loi, d0 4m cao
thi nguyén liéu gd xé, van boc dé bi nhiém
ndm méc, ndm bién mau va bi bién mau xanh,
den trong thoi gian ngan, lam anh hudéng dén
tham my clia va gia tri san pham.

Tir gb tron, gd xé, van boc gd B dé, thong, Sao
den, Dau rai, Chiéu liéu nudc dé trong diéu kién
tu nhién bi ndm mdc, nAm bién mau, Bui Thi
Thuy (2022) da phan lap va xac dinh dugc 5 loai
nim gdy hai chinh: Aspergillus niger Ni,
Penicillium citrinum GSD 4.4, Trichoderma
atroviride GT 22.2, Aureobasidium pullulans
Apu 01, Lasiodiplodia theobromae GB 5.3.

Tuy diéu kién nhiét do, d6 4m méi trudong, do
am nguyén liéu khac nhau ma sy sinh truéng
ctia ndm hai gd ciing khac nhau. Nhiét do la
nhan t6 méi truong anh huéng 16n dén chu ky
sinh truong va phat trién ciia nim, quyét dinh
dén hoat tinh enzyme va qua trinh trao doi chat.
Mbdi loai nidm ciing phat trién tdi wu ¢ nhiing
diéu kién c6 thé khéc nhau.

Bai bao nay trinh bay két qua nghién ctru anh
hudng cua nhiét d, d6 4m moi truong, do am

144

nguyén liéu gd dén sy sinh trudong cua 3 loai
nam méc (dspergillus niger Ni, Penicillium
citrinum GSP 4.4, Trichoderma atroviride GT
22.2), 2 loai ndm bién mau (dureobasidium
pullulans Apu 01, Lasiodiplodia theobromae
GB 5.3) gay hai gb chinh d dugc x4c dinh va
luu giir trong phong thi nghiém.

11 DPOI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. D6i twong nghién ciru

- 3 loai nAm moc giy hai chinh trén gd, bao
gom: Aspergillus niger Ni, Penicillium citrinum
GSD 4.4, Trichoderma atroviride GT 22.2; 2
loai ndm bién mau gay hai chinh trén gd, bao
gom: Aureobasidium  pullulans Apu 0l,
Lasiodiplodia theobromae GB 5.3.

- G6 Théng nhwa (Pinus merkusii) con tuoi,
duong kinh 20 cm dugc thu thép tai xa Ngoc
Thanh, Phiic yén, Vinh Phuc. Tir gd tron, tiép
tuc gia cong mau thi nghiém c6 kich thuéc theo
chiéu doc thé x tiép tuyén x xuyén tim: 5 x 2,5
x 0,8 (cm).

- Moi truong thach - khoai tdy (PDA) véi céac
thanh phan nhu sau:

Khoai tdy 250 g, got bo vo, cit nho, dun trong
30 phut roi gan 14y nuéc

Glucoza 20 g

Thach 20 g

Nude cit 1.000 ml

Pun hén hop trén cho tan thach, dd vao cac binh
tam gi4c, ddy niit bong va hip khir tring ¢ 121°C
trong 30 phat. Bé ngudi khoang 40 - 50°C, db
vao cac dia Petri, lugng du day 2 - 3 mm khi &
vi tri st dung.

2.2. Phwong phap nghién ctru

2.2.1 Nghién civu anh hwéng ciia nhigt dg dén
sw sinh trwong cua cdc loai ndm moc, nam
bién mau hai goé chinh

Do loai ndm Lasiodiplodia theobromae GB 5.3
va Trichoderma atroviride GT 22.2 sinh trudng
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rat nhanh, thuong kin dia Petri sau 2 ngay,
trong khi Aspergillus niger Ni, Penicillium
citrinum GSP 4.4, Trichoderma atroviride GT
22.2, Aureobasidium pullulans Apu 01 sinh
trudng cham hon, sau 2 ngay méi chdém moc
nén khong rd su sai khac gitra cdc muc thi
nghiém. Vi vay thi nghi¢ém anh hudéng cua
nhi¢t d0 moi truong va thi nghiém éanh
huéng ctia 6 Am moi truong s& danh gia sau
2 ngay v6i ching ndm sinh truong nhanh va
sau 7 ngdy voi cac chung nim sinh truong
cham hon.

Nudi cdy loai nAm hai gd trén dia Petri chua
mdi trudng PDA bang cach cdy chim diém, dat
cac dia Petri chira nAm trong ta khi hdu & do
am 85% c6 thay d6i cac thang nhiét d6 khong
khi khac nhau: 20 + 2°C, 25 + 2°C, 30 + 2°C,
35+2°C,40+2°C.

Do dudng kinh khuén lac sau thoi gian 2 ngay
dbi voi nAm Lasiodiplodia theobromae GB 5.3,
GT 22.2 va sau 7 ngay d6i v6i nAm Penicillium
citrinum GSD 4.4, Ni, Apu 01. Mbi dia cdy 1
diém ¢ giita. Thi nghiém lap lai 3 lan.

2.2.2. Nghién ciru anh hwong ciia do am maoi
trwong den sw sinh truong cia cdc loai nam
maoc, nam bién mau hai go chinh

Nubi cay loai ndm hai trén dia Petri chira moi
truong PDA bang cach ciy chdm diém, dat cac
dia Petri chtra nAm trong tu khi hau & nhiét do
30°C co thay d6i cac thang d6 am khong khi
khac nhau DAI (55 + 2%), DA2 (65 + 2%),
DA3 (75 + 2%), DA4 (85 + 2%), DAS (95 +
2%). Po duong kinh khuén lac sau thoi gian 2
ngdy d6i véi ndm Lasiodiplodia theobromae
GB 5.3, GT 22.2 va sau 7 ngay dbi v6i ndm
Penicillium citrinum GSD 4.4, Ni, Apu 01.
Mdi dia cay 1 diém ¢ giita. Thi nghiém lap lai
3 lan.

2.2.3. Nghién ciru anh huéng ciia dp dm nguyén
lieu dén sw sinh truéng cua cdac loai ndm
maoc, ndm bién mau hai go chinh

- Gb Thong nhuya sau khi chit ha duge x¢é va
gia cong ngay thanh mau c6 kich thudc 5 x 2,5
x 0,8 (cm) (46 am gd 90 + 2%). Dbi véi miu
d6o am 50 + 2%, gb dugc siy & nhiét do
60°C/8h. Dbi voi mau do am 15 + 2%, gd duoc
sdy & nhiét 4o 60°C/24h.

- MAu sau khi dat d6 am nghién ctru duoc cho
vao tai nilon kin va hap khtr tring & nhiét do
121°C/30 phat.

- Dé ngudi mau gd, dat vao cac dia petri trong
diéu kién vo trung.

- Nubi cdy 5 loai nAm gy hai chinh trén céac
mau gd thong & 3 mic do am gd (90%, 50%,
15%), dat trén thanh ké trong dia Petri, céy
ndm hai chinh vao 1 diém & giltra mat trén cua
mau gd, dit & diéu kién nhiét do 30°C, d6 4m
moi truong 75%, do dién tich mau bj mdc, bién
mau sau 1 tuln, 2 tuin, 4 tuln, 6 tuln, 8 tudn.
Lap 3 dia/loai nAm.

II. KET QUA VA THAO LUAN

3.1. Nghién ciru anh hwéng ciia nhiét do dén
sw sinh trudng cia cac loai nAim moc, nim
bién mau hai gb chinh

Két qua nghién ciru anh hudng cia nhiét do
dén sinh truong cia ndm Penicillium citrinum
GSD 4.4, Aspergillus niger Ni, Lasiodiplodia
theobromae GB 5.3, Aureobasidium pullulans
Apu 01, Trichoderma atroviride GT 22.2 dugc
tong hop ¢ hinh 1 va minh hoa ¢ hinh 2.

Sau 7 ngay theo ddi, & cdp nhiét d6 20°C ndm
Penicillium citrinum GSD 4.4 phat trién chim,
duong kinh khuan lac 18 mm (so v6i duong
kinh dia 90 mm), dat 20%. O muc nhiét d6 25 -
30°C ndm Penicillium citrinum GSD 4.4 phat
trién manh nhat, duong kinh khuan lac 23,3 -
25,7 mm. O nhiét d6 35°C ndm phat trién rat
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cham, dat duong kinh 15,3 mm. O nhiét do
40°C nam khong sinh truong. Nhu vay day la
loai nAm khéng ua nhiét do cao trén 35°C. Két
qua nay tuong tu nghién ciu cua Pitt &

Hocking (1997), Csernus va dong tac gia
(2013) khi nghién citu vé nam Penicillium
expansum cho thiy nim nay sinh truong nhanh
nhat ¢ 25°C.

Puong kinh khuan lac (mm)
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Hinh 1. Tong hop su phat trién ciia 5 loai nAm hai chinh theo nhiét d6 méi truong

Sau 7 ngdy theo ddi, nAim Aspergillus niger Ni
phat trién twong d6i manh, hau hét ¢ cac cp
nhiét d0 khao nghiém nam da phat trién tur
22% dén kin dia. Cy thé ¢ nhiét do thap 20 -
25°C nadm Aspergillus niger Ni phét trién
cham hon hin, duong kinh khuén lac dat 18,3
- 24 mm. O muc nhiét d6 30 - 35°C nidm phat
trién tot, ddc biét & nhigt do 35°C ndm da moc
kin dia. O nhiét d6 rit cao (40°C) nim phat
trién cham, duong kinh khuén lac 19,3 mm,
tuong tu tbc do sinh trudng cua ndm & nhiét
d6 rat thap (20°C). Ta c6 thé thay rang day la
loai nAm ua nhiét do cao khoang 30 - 35°C va
kém chiu nhiét do thép. Két qua nay tuong tu
nghién ctru ctia mot sb tic gia khac. Cac tac
gia d3 cong bd ndm Aspergillus niger sinh
truong nhanh nhit ¢ 35 - 37°C (Pitt &
Hocking, 1997) hoac 30 - 35°C, kin dia Petri
sau 4 ngay (Csernus et al., 2013).

Sau 2 ngay theo ddi, nim Lasiodiplodia
theobromae GB 5.3 c¢6 mirc do phat trién rat
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nhanh. O nhiét d6 20°C nim phat trién kém,
duong kinh khuin lac 29,3 mm. O nhiét do
25°C nam phat trién nhanh hon, duong kinh
khuan lac 41,7 mm. Dgc biét & nhiét d¢ 30 -
35°C nim phat trién gan kin va kin dia. Chi
riéng & mirc nhiét 46 40°C ndm Lasiodiplodia
theobromae GB 5.3 phat trién cham nhat so véi
cac nhiét d6 nghién ctru khac, duong kinh
khuén lac 18,7 mm. Tuy nhién loai ndy phat
trién rt nhanh so v&i 4 loai ndm hai chinh con
lai. Pay cling 1a loai ua nhiét do cao 30 - 35°C.
Két qua nay tuong tuy nhu nghién ctu cua
Thach Thi Yén Ngoc va Nguyén Vin Phong
(2016). Tac gia nhan xét sau 7 ngay nudi ciy,
nam Lasiodiplodia pseudotheobromae phat
trién nhanh & khoang nhiét do tir 15 - 35°C (8,5
cm) khac biét c6 y nghia vé mit théng ké so
v61 cac muc nhiét @6 con lai.

Sau 7 ngay nudi cdy, sy phat trién ctia nim
Aureobasidium pullulans Apu 01 ting dan &
cac khoang nhiét do 20, 25, 30°C (dudng kinh
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khuan lac 27,3 mm; 41,7 mm; 50,3 mm mot
cach twong tng). O nhiét do 35°C loai nam
nay phat trién rat kém, duong kinh khuén lac
11,7 mm. O 40°C loai ndm nay khong sinh
truong. Nhu vdy loai ndm nay khong chiu duoc
nhiét d6 cao nhung van phat trién t6t & cip
nhiét d6 thap 20 - 25°C.

Sau 2 ngdy nudi cdy, ndm Trichoderma
atroviride GT 22.2 ¢6 tbe d6 sinh truong rat
nhanh. O muac 20 - 25°C nidm Trichoderma
atroviride GT 22.2 phat trién twong ddi nhanh,
duong kinh khuén lac 41,7 - 52 mm. Dic biét &
nhiét d6 30°C, loai nim nay sinh truéng nhanh

nhét, duong kinh khuén lac 80,3 mm, ndm phat
trién gan kin dia Petri sau 2 ngay nuéi cdy. Loai
nam nay ciing khong chiu dugc nhiét do cao. O
mirc nhiét d6 35 - 40°C loai ndm nay khong sinh
truong. Két qua nay twong ty nhu nghién ciu
ctia Tran Ngoc Lan va ddng tac gia (2013).

Nhu vay 30°C 1a nhiét @6 sinh truong tot nhét
ndm  Penicillium citrinum GSD 4.4,
Aureobasidium  pullulans  Apu 01 va
Trichoderma atroviride GT 22.2. Riéng nim
Aspergillus  niger Ni va Lasiodiplodia
theobromae GB 5.3 phat trién tt hon & nhiét
do 35°C.

véi

Hinh 2. Kha ning sinh truong ctia 5 loai nAm hai gb ¢ cac mirc nhiét do khac nhau
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3.2. Nghién ctru anh hwéng cia do Am méi
treong dén sy sinh truwéng cia cac loai nam
moc, nim bién mau hai gd chinh

Bén canh nhiét do, d0 4m moi truong 1a nhan
t6 anh huong nhiéu dén sy sinh truong cia
nam. Hau hét cac loai nAm mdc va nidm bién

mau can yéu cau do am khong khi cao dé phat
trién. Str dung nhiét d6 30°C dé nghién ciru anh
hudng ctia ¢ 4m t6i sinh trudng cua cac loai
ndm mdc va nidm bién mau. Két qua theo ddi
sinh truong cua khuan lac nim & cac diéu kién
d6 am khong khi khac nhau dugc trinh bay &
hinh 3 va minh hoa ¢ hinh 4.

Puong kinh khuan lac (mm)
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Hinh 3. Tng hop su phat trién ciia 5 loai hai chinh theo d6 4m méi truong

Sau 7 ngdy nudi cay ndm Penicillium citrinum
GSD 4.4 phat trién tt & cip d6 4m tir 65% dén
95%. O d6 am rat thap (55%) ndm phat trién
cham hon han, dudng kinh khudn lac chi bang
khoang 55 - 57% so véi duong kinh khuan lac
nam khi nudi & do am 65 - 95%. Nhu vay day
13 1oai c6 phd do 4m méi trudng rong.

Sau 7 ngay nudi cay, nam Aspergillus niger Ni
va Aureobasidium pullulans Apu 01 phét trién
kém & d6 am 55% (duong kinh khuan lac 21 mm
va 33 mm); phat trién rat tot & d6 am moi
truong 65% moc kin dia Petri. O d6 am 75%
toc do sinh truong giam di mot chut (duong
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kinh khuan lac 62,7 mm va 78,7 mm). O d6 am
cao 85 - 95% nim phat trién cham hon. Nhu
véy 2 loai nAm nay khong wa do 4m qua cao.

Sau 2 ngdy nudi cdy, nam Lasiodiplodia
theobromae GB 5.3 va Trichoderma atroviride
GT 22.2 phat trién cham hon ¢ cap d6 am 55%
(dat 44% va 68%) so véi tbe do ndm phat trién
& d6 4m 65 - 95% (kin va gan kin dia Petri).
Diéu nay cho thiy Lasiodiplodia theobromae
GB 5.3 va Trichoderma atroviride GT 22.2
phat trién & dai d6 4m rat rong.

Nhu vay Lasiodiplodia theobromae GB 5.3,
Trichoderma atroviride GT 22.2 phat trién rat
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nhanh va phat trién & phd d6 am rat rong tir 65
- 95%. Penicillium citrinum GSP 4.4 cling co
phd d6 4m mai trudng rt rong nhung cé toe do
sinh truéong cham. Aspergillus niger Ni va
Aureobasidium pullulans Apu 01 chi wa d6 4m
vira phai (65 - 75%), & do 4m qua cao thi sy
sinh truéng cia 2 loai ndm nay cham lai. O do
am mai truong thap (55%) thi su phat trién ciia
tat ca cac loai nAm déu chim hon hin so véi
cac do am con lai.

Két qua nay tuong tw mot sd tic gid. Theo
Snow (1949), d6 am tir 60 -100% RH can thiét

dé bao tr mot sb chi nAm soi nay mam. Mot sd
loi thudc chi Aspergillus bao tir chi nay mam
& d6 am 60% trd 1én, trong khi d6 mot sd loai
nhu Mucor spinosus, Trichothecium roseum
nay mam ¢ d6 am trén 85% RH. Thir nghiém
d6i v6i hai chi nAm Aspergillus va Penicillium
cho thay, d6 am dudi 51% RH lam giam su
phat trién ciia ca hai chi nam (Pasanen et al.,
1991). Do am dudi 65% RH s& han ché sy phat
trién cua khuan lac va kich thuéc khuén lac s&
khong thay doi tir 20 gid nudi cay tré di (Ligne
etal.,2019).

J

Heading 1

i

2 L™

Hinh 4. Kha nang sinh truong cua 5 loai nam hai go ¢ cac mirc d0 am moai truong khac nhau

3.3. Nghién ciru anh hwéng cia d§¢ am
nguyén li¢éu go dén sw sinh trwéng cua cac
loai nam moc, nam bién mau hai chinh

Két qua theo ddi sinh truéng cua cic chung
ndm trén mau gd & cac diéu kién d6 am gdb
khéc nhau dugc trinh bay ¢ hinh 5 va minh hoa
0 hinh 6.

149




Bui Thi Thay ez al., 2023 (S6 3)

Tap chi KHLN 2023

Ty 1é dién tich m3u bi ndm (%)
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Hinh 5. Sy phat trién cua 5 loai hai chinh theo do 4m nguyén li¢u

Két qua cho thay & d6 am gd 90% (dai dién cho
gb moéi chat ha) ca 5 loai ndm gay hai chinh
déu phat trién nhanh. Tuy nhién ciing c6 chut
khac biét nho giita cac loai. Phat trién nhanh
nhat 1a Lasiodiplodia theobromae GB 5.3 va
Aureobasidium pullulans Apu 01, sau 1 tudn
theo ddi da moc kin cac mat mau gb. Déi véi
ndm Aspergillus niger Ni va Trichoderma
atroviride GT 22.2 phai dén tuan thir 2 méi c6
thé moc kin mau. Penicillium citrinum GSD
4.4 phat trién cham nhét, sau 4 tudn mdi moc
kin mau.

O do am gb 50% (dai dién cho gb da dugc xé
véan): Lasiodiplodia theobromae GB 5.3 tiép
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tuc 1 loai moc nhanh nhét, sau 1 tudn quan sat
da phat trién kin miu gd. Aureobasidium
pullulans Apu 01 can 2 tuan dé moc kin mau,
trong khi Aspergillus niger Ni va Trichoderma
atroviride GT 22.2 can dén 4 tuan. O cip do
am nay Penicillium citrinum GSD 4.4 can dén
8 tudn mai co thé moc kin mau.

O d6 4m gd 15% (dai dién cho gd sau khi sdy):
Gd ¢ mirc 4m nay, luong 4m tu do trong gd rat
thdp, 1a diéu kién kho khin cho nam hai gb
phat trién. O cdp d6 4m nay tat ca cac loai ndm
déu khong phat trién tdt, sau 8 tuan theo doi,
dién tich mau gd bi nAm khoang 0,3 - 0,5 cm”.
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Hinh 6. Mau gb ¢ d6 am cao (A) va d6 am thap (B) khi nudi ciy 5 loai ndm hai gd
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IV. KET LUAN

Két qua nghién ctru anh hudng cia nhiét do, do
am moi trudng, dd 4m nguyén liéu gd dén sy
sinh truéng cia 3 loai nAm méc va 2 loai nAm
bién mau giy hai gd chinh trong diéu kién
phong thi nghiém cho phép rat ra mot s két
luén sau:

- V& nhiét do méi truong: 30 £ 2°C 1a nhiét d6
phat trién tot nhat d6i véi Penicillium citrinum
GSDb 4.4, Aureobasidium pullulans Apu 01 va

theobromae GB 5.3 phat trién t6t hon & nhiét
do 35 +2°C.

- V& d6 4m moi truong: Cac loai ndm mdc, ndm
bién mau hai gd déu phat trién t6t & do am tir
65 - 95% va phat trién kém & d6 am 55%. Riéng
nidm Aspergillus niger Ni va Aureobasidium
pullulans Apu 01 chi ua 9 4m vira phai (65 - 75%).

- V& d6 4m nguyén liéu gd: tat ca cac loai ndm
mdc, ndm bién mau hai gd déu phat trién tot &
d6 am g6 90%, phat trién twong ddi tét & d6 4m
50%, phat trién kém ¢ do 4m gd 15%.

Trichoderma atroviride GT 22.2. Riéng
Aspergillus  niger Ni va Lasiodiplodia
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