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MO HINH HOA SU ANH HUGNG
CUA CAC YEU TO NHIET PO,
HOAT PO NUGC LEN SU SINH TRUGNG
CUA FUSARIUM NAPIFORME UNG DUNG
TRONG BAO QUAN NGO
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TOM TAT:

B Tn:ong nghién citu niy, b& mit dp tng ctta phan mém Mode 5.0 dugc sit dung d€ mb hinh héa
(8¢ dd Ang wudng cha Fusariuwmn Napiforme (F. napiforme) v8i mitc § nghia 5% & nhiét dé (25, 28,
319C) va hoat dd nu6e (0.98 - 1a,,). K€ qua nghién ciu cho thdy F. napiforme phét tri€n manh nhat

3 28°C & hoat db nuGe la,, (114 =

0.J4mm.ngay-1) véi phudng tinh héi quy Y=11.3122

+0.769999x +0.974116x, - 1.33908%x 3, - 0.684752%x - 174 *x,". MO hinh vy c6 the duge 4p
dung d& dy dodn syt ting tudng clia F. napiforme wén ngd. T d6 6 thé x4c dinh phuang 4n bdo
quin ph hop 51 v6i ngd sau khi thu hoach Iam ting chat lugng cha ngd v gitp gidm thiéu lugng
ddc 18 con ngudsi hay vt nudi sit dung c4c sin phdm t ng6. .
Tirkhéa: Nhiét d§, hoat dd nvdc, F. napiforme, mdi trudng ngd, (¢ do ting trudng, md hinh.

1. Gidi thiéu

‘ Fxt:eriu,:: spp. 1a lodi ndm mdc phan bd rong rai
trén thé gidi, xuat hién thuiing xuyén tén luong
thue, thyc phim, dic biél la ngd (Ebas and
Sc~hneid§r 1992). Neé v céic sin pham tif ngd (rén
10an thé gidi ¢ ty 1& nhiém ddc 16 ndm mdc
Fulmonjsin cao (Solovey, Somoza er al. 1999, Ates,
MAmendorfel al. 2013, Peluque, Neres er al. 2014).
Day Ia dgc 18 &n dinh nhigt va c6 (hé s& khong bi
P_hﬁ hiiy bing nhiét (Abbas and Riley 1996), dic
bigt Ia Fumonisin B1 (FB1) - loai dbc t& phé bién
v nguy hi€m nhat trong Fumonisin (Labuda.
Tancinova er al. 2003). & déng vat, FBI c6 (h€ giy
phii phér & Ign, gay doc v4i gan, than va hoi ching
Leueoencephalomalacna 3 ngita (Coulombe Jr

1993, Marasas 1995, Marasas, Riley er al. 2004),
dong thisi FB1 con gdy kh6 thd, cdc vin dé vé tim,
gidm s3n xut sira, gidm cén va ting 1y 1¢ 1 vong
(Casteel, Turk er al. 1994, Norred, VOSS et al.
1998, Wh)llo\v and Hagler 2005). Cd quan Nghién
clfu Qudc 1€ vé ung th(]ARC) thudc T8 chic Y 1€
Thé gi¢i WHO dd x€p loai FBI vio nhém chat gdy
ung thu 2B - nhém chit c6 thé gy ung thu cho con
ngudsi (Humam Organization et al. 2002). S sinh
rudng. ph.xl trién va sinh dc 18 FBI1 cla céc chung
nam méc Fusarium spp- bi &nh hudng bdi nhiéu y&u
(& nh nhiét g, 6 am, hoat do nudc, pH.,... Trong
46, nhiél 8 vd hoat dé nude 1a hai y&u 1§ quyét
dinh dén sy nhiém nim méc trong qud trinh bio
quin (da Cruz Cabral, Pinto et al. 2013). Nhimg
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nghién clu trude diy cho thiy, nhiét d§ 18i wu cha
Fusarium spp. 1a 20°C - 25°C, hoat d& nuéc tir
0.95a,, - 0.99a,, (Cendoya, del Pilar Monge ef al.
2018, Beliz&n, Gomez et al. 2019). Trudce diy, di
¢6 nhidu md hinh duge xiy dyng A€ du dodn inh
hudng cia cdc y&u (8 nhigt dé va hoat dd nube 1én
s sinh trudng ca ndm mac nhy md hinh dy dodn
vé tic dong riéng 1é v k& hop cla hoat dong nude
vA nhigt db d8i vér sif phat rién xuyén 1im cia
Fusarium verucilliodes va F. proliferatum trén ngéd
(Samapundo, Devlieghere et al. 2005), Aspergillus
flavus va A. parasiticus trén ngd (Samapundo,
Devlieghere ef al. 2007). Tuy nhién, cdc cong trinh
nghién ctu 1én cdc loai Fusaritm spp. cdn rilt han
ché vé ca 56 lugng lin quy md thyc hién. Hon the
nita, chua cé nghién ciu nao dugc thyc hign d€ xay
dyng md hinh vé seinh hudng cda nhiét d§ vi hoat
a6 nude 1&p sy sinh wudng va phét nén cda cic
lodi Fusarium napiforme. Vi vy, myc tiéu cla
nghién ciu niy 1a dua ra md hinh dy dodn t8c 49
sinh tcudng cha F. napiforme i cic diéu kién nhiét
d06, hoat dd nudc. Tl 46, ¢6 bién phép thich hop aé
didu chinh céc diéu kign bio quin ngd J€ han ché&
sy Jay nhi&m va phit trién cia Fusarium spp.

2. Vatliéu va phudng phip nghién ciu

2.1. Ching ném méc va chudn bi dich
huyén phu

F. napiforme dugc phan 13p tir ngd clia Bik-Lak
vl dugdc xdc dinh kha ning sinh ddc & Fumonisin
B1 (FBI1) bing sic ky 16ng hiéu ning cao HPLC
MS/MS. N&m médc dudc nuéi cdy trén mpi trudng
Potatose dextrose agar (PDA, Himedia, An Do) va
duge bao quan G nhiét 4 4°C (ai phong thi nghiém,
Trudng Pai hoc Céng nghiép thuc phim TP. H&
Chi Minh. F. napiforme dugc nudi cdy rén méi
trudng PDA & 30°C trong 7 ngay. Bio 10 nim duge
thu vi pha lodng trong PBS (Biotech, Canada) vSt
0.01% Tween 80 (Merck, Pic) (v/v) da duoc vé
tring vi xdc dinh 58 bao (i bing budng dém hdng
v ndng d6 cudi ciing 12 106 bio ti/ml.

2.2. Khéo sét dnh hudng ciia nhigt dp va hoat
dp mudc Ien sit tang triiong ciia F. napiforme trén
méi truing ngod

Tién hanh khio sit anh hudng cda nhiét dé (25,
28, 30 va 32°C) va hoat 49 nudc 0.94, 0.96, 0.98,
0.99 va 1 1&n sy ting trudng vi phét rién cda ndm
méc teong 7 ngity nudi cdy trén mi Inrdng ngd (bot
ngd 2%, agar 2%) (w/v). Glycerol (Xilong, Trung
Qudc) dirge b3 sung vio nude dé didu chinh moi
truding vé cdc hoat dd nude tir 0.94, 0.96, 0.98, 0.99
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(wiv). 10pl dung dich bao ti & ndng do 106 bao
tir/ml dwoe nhd vao gia dia petri (duling kinh 80
mm) (Dinlab, Piic) chifa 15 ml méi trudng da duge
hap tiét ring & 121°C/15 phuit. Ti€n hiinh do dudng
kinh phat mién ciia kbuan lac sau mdi 24 gi¢ rong 7
ngay va tinh 8¢ 36 tng trudng theo cong thifc sau.

T&c dd ting trudng trung binh (mm.ngay-1) cha
nam méc dugce tinh todn theo cdng thifc:

A = Zieo ke -

n

Trong d6: A 14 8¢ do ting trudng trung binh ciia
nim (mm.ngay™); d 1A dudng kinh khudn lac (mm);
n 13 $6 ngdy nudi cdy (n=1,2,3...).

2.3. Thiét k& thi nghigm va mé hinh héa anh
Judimg cia nhigt dp va hogt dp nude lén sy tang
truing cria F. napiforme

Tién hinh mo hinh h6a 2 y&u 1§ dnh hudng:
nhiét d6 (25, 28, 31,,C) va hoat db nudc (0.98, 0.99
va 1) dé om ra khodng bién thién cla cdc thong s&
hoat dd nudc, nhiét dd bling phucng phép thyc
nghiém 2 y&u (8. Bé mit dép tng (RSM) dugc st
dung d€ xdy ding mé hinh dy doan dnh hudng ciia
cdc y&u (8 nhiét do, hoat dp nudc 1&n 16¢c do ting
(rudng trung binh cla F. napiforme. Khodng bién
thién cia céc bién duge xic dinh dya trén k&t qui
khdo sat rude d6. Ham muc tiéu dai dién cho du
dodn 3¢ 43 ting mudng cia F. napiforme. M8
quan hé gitta cdc bién vir ham muc tiéu la phuong
trinh hdi quy da bi€n c6 dang t8ng quét nhu sau:

y=by+ ):b,x, + Tbd + Ty,

Céc hé s& ctia phuong trinh hél quy thue nghiém
dugc u6e lugng biing phudng phap binh phuong cyc
1iéu; tinh wong thich chung cha mé hinh dude ddnh
gi§ bing phudng phip phan tich phuong  sai
(ANOVA; « = 0.05); ¥ nghia cla cic hé s6 dudc
ki€m tra bling ki€m dinh Student (o = 0,05). Piéu
kién 18i vu dudc dir dodin va xdc minh lai bing thtc
nghiém.

3. K&t qua va ban luan

3.1. Anh hubng cia hoat dp mdic len toc dp
tdng trudng ciia F. napiforme & nhi¢t dp 30°C

K&t qui khio sét dnh hudng cia hoat dd nudc
1&n sy ting tndng cha nim mdc & nhigt d§ 30°C
dudc trinh bay @ Hinh |. DU ligu nghién ciu cho
thdy, hoat d6 nudc c6 dnh hudng 1én t6c 4o tang
rudng cla F. napiforme & 30°C trén méi tn!dng ngd
(p<0.05) trong 7 ngdy nudi ciy. Nhin chung, tdc do
ting trudng rung binh ting khi ting hoat dd nude ur
0.94 d&n 0.98 a,. & hoat 3 nudc 0.99 a,,
napiforme 13 11.39£0.2 mm.ngay"' sau dé gidm dan
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khi hoat do nu6c gidm hodc ting nhv 4] hoﬁn df}
auée 0.98,0.96 v 0.94 a, sau 7 ngy nudi cdy, 16c
g6 ung nfdng 11 90520722, 2.2420.629 vi
1.93£0.25 mm.ngay". (Hinh LA)

Hinh 1: Té¢ db ¥ang tridng cla F. napiforme &
cc hoat db nude khée nhau 8 30°C (A) va
nhiét d6 khée nhau (B) sau 7 ngdy nudi ¢y
én méi infong ngd
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3.2. Anh huéng ciia nhitt di nhigt d len 16c dp
ting triong ciia F. napiforme & hoat dp mitde
0.99a, trén méi truomg ngod

Két qud khio sét anh hudng cha nhigt do (25,
28,30 vit 32°C) |én su tiing trung cida F. napiforme
g l}oal d6 nudc 0.99a,, trén mbi trusng ngd dugc
bigu thj & Hinh |B. K&t qua nghi&n ciu cho thdy,
nhidt d§ ciing anh hudng 1én 15¢ dd ting trudng cba
F.napiforme (p<0.05). Xu hudng chung. 15¢ 6 ting
inGng gidm khi nhiét do ting 1én (ir 28°C 16i 30°C.
Cuth€ 13 & hoat dd nudc 0.99 a,,. . napiforme ting
tnidng manh nht § 28°C véitGe d6 ting uudng sau
Tndy I3 114 + 0.t4mm.ngdy”, gidm din § 30°C
(10.89:0433 mm.ngay’) vd 32°C (10.6+0.382
mm.ngiy ) (Hinh 1B).

3.3. Mé hinh héa dnh huimg ciia nhigt dp va
hogt dp mise len e d tang truing cia F.
napiforme

Biém tim cda nhiét dd 13 28°C. Diy la ohiét dd

F. napiforme phat wién manh nhit vdi (¢ dé tang
rudng 11.429+0 mm.ngiy™ 12 28°C va gidm din &
cic nhiét dd khdc véi mic y nghia 5% duge ki€m
chiing bdi Microsoft Excel 2010, nén budc nhiy
duge chon 14 3 (25°C, 31°C). Tudng 1 nhu nhiéi dd,
hoat d§ nudc duge chon véi bude nhdy 0.01 vi tim
12 0.99. B& ma1 ddp ing (RSM) dugc dp dung 9€ 18i
tu héa cdc diéu kién e ché 8¢ do ing rudng
trung binh cda F. napiforme. Bén canh dé, quy
hoach thyc nghiém gdm 17 thi nghiém véi 4 thi
nghiém & phuong 4n nhan, 4 thi nghiém & diém sao
va 9 thi nghiém & diém tdm. K&t qu thi nghiém 13
uu héa duge trinh bay & Bing 1.

Nhiét d vi hoat d6 nu6c c6 anh hudng dén 15¢c
49 ting trudng cha F. napiforme. C3 hai y&u 1§ duge
biéu dién bing md hinh bic hat vé1 R*=0.973, R?
diéu chinh = 0.961 va RSD= 0.2967. Hoat 4 nudc
va nhiét d6 81 wu cho F. napiforme ting trudng 12
law, 28C va 098, 0.99 a,, 31°C (11.429+0
mm.ngay'). Dya vio dif liéu @ Hinh 2 cho thiy,
trong mo hinh 3¢ db ting (rudng trung binh gidm
khi hoat d3 nuéc la,, 28C va 0.98,0.99 a,, 31°C.

Dyta vao Hinh 2, cho thdy dugc t8¢ d9 ting trudng /

trung binh ca chiing niy c6 thé du dodn duge khi
phat trién & hoat d6 nuidc .0,98 d&n | vi nhiét d6 12
250C d&n 31°C.

Hinh 2: M6 hinh bé mét dép dng dyf doén
16¢ 16 tang trudng trung binh (mm.ngay’')
cGa F. napiforme dudi syf tac dong cba

nhiét dé va hogat do nudc

Toc do tang tong TB
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Béng 1. K&t qud thuc nghiém va dy dodn vé 18¢ dé tang trudng frung binh cda F. napiforme

dudi dnh hudng clia nhiét dé va hogt 3o nudc

Thinghiém | Hoatddnuéc | Nhigtdd | Tocd ting trudng thyc t8(%) | Toc do ting tudng dy dodn (%) |  Salst’
1 o8 2 592 | 58358 | 008742
2 1 2 1039 107929 | o402 |
3 098 | 31 | 142 1.201 T o219 |
4 1 3 9.05 932138 | 021135
5 0.8 28 89 920199 | 030199
6 1 28 142 107423 T osmm
7 0.99 2 9 879585 0.20415
8 099 2 14 1.393 0.007
9 0.99 8 1.39 nanz 00783
10 0.99 2 .25 nan7 0.0617
7 0.99 2 1116 1317 0.1517
12 0.99 28 1.39 1317 00783
13 099 28 "1 1317 0.1017
14 099 28 121 1317 0.1017
15 | 099 2 136 l 1317 0.0483
16 0.99 28 R ) 13Nz | o117

[ 7 [ oee 28 142 ‘ nan T 0.1083

Xét mét cach 18ng quét, md hinh héi quy wong
thich vdi thic nghiém, véi gid i R*= 0.976 th
phuong (inh ¢ thé giai thich dugc 97.6% nhing
gid tri mi1 phudng (rinh dua ra.

Mc do tdc dong. dnh hudng cia cdc yéu 18
(bi€n khdo sdt) 1én 8¢ do tang wrudng trung binh
(ham muc tiéu) thong qua hé sd gid tri vdc lugng
va sukhic biét ¢6 y nghia thong ké thé hién thong
qua trj s6 P. N&u hé s& gid try udc ludng cda ndt
bi&n mang gid i dudng nghia la khi gid uj bi€n
d6 ting s& 1am tdng gid tri ham muc tiéu. Néu hé
58 gid tri udc luong cla mot bién mang gid tri im
thi khi gid tri bign 46 tang sé lam gid tri ham mue
tiéu gidm. Téc dd ting trudng trung binh
Y=11.3122+ 0.769999x, + 0.974)16x, -
1.33908%x,x, - 0.684752%x3- 1.71%x} (Trong d6:
X, X5 lan gt 1 nhigt 46, hoat dd nude). KEqud
thuc nghiém ciing cho thidy. mic d6 dnh hudng
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cla cdc y&u (6 1én 16c db tang rudng cda F.
napiforme. V§i mic ¥ nghia 5%. cung véi gid tri
thuc hién thi nghiém cda nhiét d & 25°C dén
31°C thd gid tri nhi€t dé va binh phuong nhiét 4o
¢6 nghia vé mat thdng ké. dudc xem la ¢6 anh
huéng dé€n 16¢ @5 ting trudng trung binh cla F.
napiforme (p<0.05). Hoat dé nudc vii binh phuong
hoat do nudc téc dong dudng va tic déng manh
d€n 8¢ dd ting trudng wung binh cda F
napiforme (p<0.05).

Trong nghlen cltu miry. y&u 16 nhidt d6 va hoat
46 nuée déu dnh hudng 1én qud trinh sinh trudng va
phétrién cla F. napiforme (p<0.05).

4. K&t luan

Nhiét do va hoat d6 nu6c déu 4nh hudng len
qui trinh sinh trudng va phét rién cua F. napiforme
(p<0.05). F. napiforme phdt trién manh nhit §

28°C, | a, va 31°C. 0.98, 0.99a, (11.43 + 0
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trén ngd. Tir d6 c6 {hé xdc dinh phuong\ﬁn b4o qud}r]]
phi hgp dGi v6i ngd sav khi thu hoach Jam {ﬁng:’cha\
Jugng ctia ngd va giip gidm thiéu hrc,!fg df"c (6 con
ngudsi hay vt nudi sif dung céc san pham tif ngo ]

mm.ngdy”) véi phudng olnh héi quy Y = 11.3122
+ 0760990x, + 0974116x,  1.33908%xx;

06847527} - 1.71%x%. M8 hinh nay c6 (hé dugc dp
dung dé dy dodn sy 1ang 1rudng cla F.napiforme

Lati cém on: . o, o o )
Tritmg Pai hpc Cong nghiép thic phém TP. H6 Chi Minh di hé trg toan by kinh phi ciing nhit cde

dung cu, thiél bj dé nhém hoan thanh dé tai nghién citu ditge 161 nha.
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