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TOM TAT

Mb hinh héa va dy doan qua trinh phat trién ctia nAm méc nhdm muc dich danh gia kha nang phat trién ctia cac
loai nAm méc trén thwc phdm. Trong nhiéu ndm, cac nghién ctru déu tap trung vao mé hinh héa qua trinh phat trién
cta cac loai vi khuan gay bénh trén thwe phdm. Nhwng gin day van dé thwe pham & nhiém béi cac loai nAm méc da
rat dwoc quan tam, déc biét 1a mot sb loai ndAm méc cé kha nang tdng hop mycotoxin, chét doc dbi véi strc khde con
ngwoi. Bai viét c6 mong mudn néu Ién khé nang st dung cac md hinh nhdm dw doan sw phét trién va ndy mam cla
mot sé loai nAm mébc.

T khoa: Dw doan, doc té mycotoxin, nAm méc, mé hinh héa, thwe pham.
Modelling for Growth of Mould

ABSTRACT

Predictive mycology aims at predicting fungal development in foods and raw products. For many years, most of
the studies concerned food pathogenic bacteria. Recently, there is a growing concern about food contamination by
moulds, especially strains responsible for mycotoxins production. This paper advocates the use of specific models for
describing germination and growth of mould.

Keywords: Food, mycotoxin, modelling, mould, prediction.

1. DAT VAN DE

Théng ké cho thiy thuc phdm c6 thé bi 6
nhiém trong nhiéu céng doan truéc thu hoach,
sau thu hoach va trudc qua trinh ché bién bdi
cac vi sinh vat giy bénh nhu: Salmonella
serovas, Escherichia coli, Listeria spp, Bacillus
cereus.. (Sakaridis va cs., 2011; Franz va van
Bruggen, 2008; Leifert va cs., 2008; Harris va cs.,
2006; Ingham va cs., 2006). Déc biét 1a cac loai
doc t6 nhu: aflatoxins, ochratoxins, zearaleon,
fumonisins, trichothecens, luteoskyrin, patulin...
day 1a nhiing doc t6 rat bén nhiét khong bi phan
huy sau qua trinh ché& bién, c6 ngudn goc ti cac
loai nd&m méc Aspergillus, Penicillium, Mucor...
gay bénh ung thu cho ngudi va c6 thé dan téi ti
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vong (Frisvad va Thrane, 2004; Sweeney va
Dobson, 1998). Doc td mycotoxin giy anh hudng
t6i stic khée con ngudi nhu cac van dé vé di tat
bam sinh, ndo, gan va than. Mot s6 doc t&
mycotoxin gdy anh hudng lén hé than kinh
(Sweeney va Dobson, 1998). Nam 2010 hon 50%
cac san phdm néng san xuat khau bi loai bd béi
nguyén nhan ddc t6 mycotoxin vugt ngudng quy
dinh tai chdu Au. Ngoai ra, ndm méc con lam
thay d6i chit lugng néng san, giy thoi héng,
theo thong ké ciia FAO (Food and Agriculture
Organization) c6 t6i 25% noéng san trén thé giéi
bi hu hdng bdi cac loai ndm méc, lam gidm 5-
10% gia tri kinh té. Riéng tai Viéet Nam mot
nudéc c¢é khi hau nhiét d6i thiét hai 1én dén 15%-
20% thu nhap cta hd néng dan hang nam.
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Trong nganh rau qud, thiét hai do vi sinh vat
gdy ra chu y&u bat ngudn ti cac loai ndm méc.
Hién nay cac loai ndm mdoc gay hai rat da dang,
trong d6 phai ké dén Penicillium 14 mét trong
nhiing loai n&m mdc phd bién gay héng trén cac
loai trai cay (Alferez va cs., 2012). Cac ching
nam méc thuodc ho Penicillium cé kha niang phat
trién ¢ nhiét d6 thap vi vay chung thudng dudc
tim th&y trén thuc pham, trai cAy bao quan duéi
diéu kién lanh (Morales va cs., 2010). Cac
chung P. digitatum va P. italicum xuat hién
trén cac loal qua thudc ho citrus (cam, quyt..)
gay bénh moc xanh chiém hon 65% cac hu hong
trén qua va 1a bénh sau thu hoach giy hai
nghiém trong trén cac loai qua thudc ho cam
quyt (Alferez, va cs 2012). Cac ching nim
Aspergillus flavus va Aspergillus parasiticus
thuong lay nhiém trén cac loai ngii coc, lac, hat
béng, cady dau va dau nanh, va ching bi nhiém
ngay ca trudc khi thu hoach, trong thu hoach va
sau thu hoach néu nhiing loai néng san thuc
pham khéng duge bao quan ding cach. Cac loai
nadm ti dat cling anh hudng rat 16n dén chat
luong cta cac san phidm néng nghiép nhu ndm
thuoc ho Botrytis cinerea, Trichoderma spp,
mycorrhizal va mucor, thudng 1y nhiém trong
qué trinh thu hoach qua va phat trién manh mé
trong qua trinh bao quan trén moét sd loai qua
nhu qua vai, qud thanh long..(Jiang va cs.,
2002; Kinay va cs., 2005). Vi vay, nghién ctu vé
cac loai nAm moc gay hai 14 mot van dé cap thiét
d6i véi nganh cong nghiép thuc phdm.

Muc dich ctia bai viét nay nham néu lén
mo6t huéng nghién cttu dang dudec thuc hién
trén thé gidi va cting hi vong sé dudc phat trién
tai Viét Nam trong thoi gian t6i. CAn nhan
manh ring, doc t6 mycotoxin la cac hop chat
rat bén véi nhiét do (chi bi phan huy bdi nhiét
d6 trén 250°C) nén mot khi ching dudc san
sinh thi rat khé dé loai bo. Vi vay, vin dé dit
ra can phai kiém soat su tao thanh cta doc t&
mycotoxin trudc ché bién ciing nhu trong chudi
san xuét tiéu thu néng san-thuc pham, thong
qua viéc du doan su phat trién cta cac cung
nidm méc, va cAn xem xét nhu day 1a mot moi
nguy hai sinh hoc.

2. DU POAN SU PHAT TRIEN CUA VI
SINH VAT

Trong diéu kién nhit dinh ctia méi truong
sobng cac loai vi sinh vat s& c6 nhiing phan {ing
dap tra thé hién béi toc do phat trién cta ching
va két qua nay dugdc miéu ta duéi dang cac md
hinh toan hoc don gian. Dya vao cac moé hinh
toan hoc nay, chung ta c6 thé ngoai suy ra phan
{ing cua vi sinh vat trong nhiing diéu kién khac
ma khong can tién hanh cac nghién céu thuc
nghiém (Ross va McMeekin, 1994).

(1) Du doan nhiing kha ning c6 thé xay ra,
cho biét d6 an toan va thdi gian bdo quan cia mot
san phdm ciing nhu xdy dung nhiing san phim
méi dap ting yéu cdu vé an toan thuc pham.

(2) Danh gia mot qua trinh ché bién va la
mot cach tiép can véi diém phan tich va kiém
soat ngudng giy hai (HACCP).

(3) Nhan dinh khach quan vé cac sai sét
trong qua trinh kiém soat va luu tri.

Céc bude cin c6 dé c6 thé nhan dinh duge su
phat trién clia mét chung vi sinh vat, thudng
bit ngudn tit viéc xac dinh cac sinh vat nhiém
tap va gAy nén cac hu hong trén thuc phim.
Tiép theo, cac vi sinh vat trén dude nghién ctiu
doc 1ap va cach tiép can dudc thé hién theo hinh
1. Trong mién thi nghiém, giéi han cac thuc
nghiém dudgc tién hanh va dé xuat moé hinh toan
hoc thich hgp véi chiing vi sinh vat nghién ciiu
cho su phat trién caa ching va dudc thé hién bdi
s6 lugng vi sinh vat (N) trén mot don vi khoi
lugng hoic thé tich. Cac mé hinh nay duge phan
chia gdm c6 cac md hinh bac mét, hay chinh la
mo hinh miéu ta dong hoc cia qua trinh phat
trién ctia vi sinh vat theo thoi gian N= f(t) va md
hinh bac 2 mé ta anh huéng cua cac yéu t6 méi
truong dén cac thong s6 ctia m6 hinh bac 1.

Sau khi cdc m6 hinh dugc thiét lap, budc
quan trong tiép theo ciia phuong phap la danh
gia mo hinh trén san phidm thuc ph&m, bao
gom so sanh két qua thii nghiém dudc tim thay
trong thuc phdm véi nhiing du doadn ctia mo
hinh. Céc du do4n ctia mé hinh cé thé dudc st
dung nham tranh st lang phi vé thoi gian va
chi phi thi nghiém.
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Cac thi nghiém

|

> M6 hinh

Kiém chirng trén
thwc pham

L
Dy doan

Han st dung cla san phdm

Hinh 1. Quy trinh thuc hién mé hinh héa san phim

3. MO HINH HOA VOI CAC CHUNG
NAM MOC

Do kha niang phan chia, vi khudn hinh
thanh cac t& bao doc lap va c6 thé dé dang xac
dinh, d#c biét 1a trong moi truong 16ng. Trong
truong hop nhu vay, su phat trién caa vi khuédn
¢6 thé duge ude tinh, nhu st dung bioScreen -
thiét bi dua trén phép do do6 duc hay st dung
cac phuong phap c¢6 dién nhu CFU/g hoic
CFU/ml d@é xac dinh. Ngudc lai, véi cac chung
ndm mdc qua trinh sinh trudng va phat trién
bit ddu tit bao ti ndy mam va hinh thanh sgi
ndm va khong tach roi nhau, khong thé phan
chia hé soi ndm thanh cac t& bao riéng 1é, su
phat trién nay ciing khéng tuan theo cip s6
nhan (Koch, 1975). Vi vay khong thé xac dinh
dudc s6 lugng hé soi ndm va dua ra mot tham so
téang trudng. V6i cac phuong phap CFU chi c6
thé stt dung dé dém s6 lugng bao tii ndm méc
(Vindelev va Arneborg, 2002). Vi vay, van dé dit
ra d61 véi viéc ting dung mo hinh trén céc loai
ndm méc can dudc khic phuc.

Mot xu huéng ma cac nha khoa hoc thusng
ap dung 1a st dung cac mé hinh cé sdn da dugc
phat trién cho cac loai vi khudn va c6 nhiing
thay d6i dé pht hgp véi cae ching ndm méc. Bai
viét nay sé c6 nhiing danh gia vé st dung cac

mé hinh déi véi cac loai ndm mdéc. Mot s6 diém
khéac biét gifia cAc mé hinh déi véi cac ching vi
khuén va ching ndm méc ciing sé dudc dé cap.
Sau d6, chiing tdi sé cung cap mot vai vi du vé
cac m6 hinh duge ap dung véi cic loai nAm maéc.

3.1. Khac biét gitta nAm méc va vi khuan

Yé&u t6 méi trudng chinh kiém soat su phat
trién ctia vi khén la nhiét d6 (T), nhung véi céc
chiing ndm mdc thi hoat d¢ nudéc (a,) hay do 4m
déng vai tro quan trong hon so v6i nhiét do
(Holmquist va cs., 1983). Ngoai ra, yéu t6 nong
d6 oxy ciing can thiét cho su phat trién cia ndm
méc, vi vay c6 thé st dung phuong phap khi
quyén thay d6i nhdm ngin chin su phat trién
clia cic loai nAm mdc va ngin chéin san sinh doc
t60 mycotoxin, khéo dai thoi gian bao quan san
phdm thyc phdm (El Halouat va Debevere,
1997; Taniwaki va cs., 2001). Su khac nhau can
xém xét khi xy dung md hinh véi cic chung
ndm moc va vi khuén cin phai tinh t6i dude thé
hién trong bang 1.

N4m mdc bit ddu qua trinh phat trién véi
sy ndy mam cua bao ti va tiép dén la su phat
trién ctia hé s¢i ndm. Su md rong hé sgi ndm
dén mtc c6 thé quan sat duge gdy nén su hu
héng ctia san phdm. Chinh vi vay, qué trinh nay
mam caAn phai dugec tap trung nghién ciu

Bang 1. Nhitng y&u t6 khac nhau v6i mé hinh phat trién cia nAm méc va vi khuian

Vi sinh vat Nam méc Vi khuan

Méi treerng mo hinh hoa Rén Léng

Té bao Heé soi voi cac té bao lién két véi nhau Cac té bao doc lap
Yéu té anh hwéng Hoat dd nwéc, ndbng do oxy Nhiét do

Qua trinh phat trién N&y mam va sinh trudng Sinh trwdng
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qua cac quan sat bang kinh hién vi dé danh gia
chiéu dai cia mam bao ti. CAc quan sat su nay
mam da duge thuc hién (Magan va Lacey, 1984)
va cac thiét bi thi nghiém ciing d& dudc phat
trién cho muc dich nay (Sautour va cs., 2001a,
2001Db).

3.2. Nay mam cua bao t& (qua trinh pha v&
s ngu nghi)

Qué trinh nay ducc thé hién bdi ba giai
doan (kich hoat, trucng né bao ti, xuat hién
mam). Dinh nghia vé mot bao ti dudc coi 1a da
nay mam khi chiéu dai 6ng maAm 16n hon mot
phan hai dudng kinh ctia bao ti va nhé hon hai
lan duong kinh bao ti (Hinh 2). Cac bao ti
khéng nay mam ciing mot thdi gian. Vi vay, thoi
gian ndy mam sé& phu thudc vao thoi gian bao ti
dugc coi 12 ndy mam va ty 1& pham tram cua cac
bao ti da ndy mam. Do d6, trong mo6 hinh miéu
ta su ndy mAm cAn thé hién dudc thoi gian tré
(thoi gian tiém &n: Lag) va thdi gian nay mam.
Lag c6 thé coi 1a diém thoi gian ma qua trinh
nay mam bit dau (vi du: thsi gian ma P% = 0).
Céac nha khoa hoc da phéat trién mét s6 mé hinh
st dung dé miéu ta qué trinh nay mam:

M6 hinh Gompertz

P =Aexp (- exp [p,, e/A (A-t) +1])

1)
Mb6 hinh Logistic
P=P,./ (1 +expk(t-t)
2

ffng dung cdc mé hinh trén, c6 thé udc
lugng dudc thoi gian can thiét dé dat duge ty 1&
(%) ndy mam nhat dinh. Vi dy, thoi gian can c6
dé tai d6 c6 50% s bao tii ndy mam duge dinh
nghia la:

t; = A + A/(u,, e(1)) va t; = t 1an lugt cho cac
phuong trinh (1) va (2).

Thoi gian ndy mam 14 mot tiéu chi dau tién
va cAn thiét dé x4c dinh tudi tho va han st dung
cia mét san phdm thuc phdm. Su niay mam
danh ddu su bit dau xuit hién hé sgi ndm trén
cac san phidm thuc phdm (Dantigny va cs.,
2005). Tuy nhién, cac bao ti ndy mam can phai
dude quan sat dudi kinh hién vi.

Hinh 2. Bao t& chiing nim méc

P. chrysogenum nay mam, (m== = 10pm)

3.3. Su phat trién ctia hé sgi nAm

V6i khé khin gip phai khi s¢i ndm khong
14 céac ca thé riéng biét nhu trusng hgp thuosng
giap v6i vi khudn, vi vy cidn x4y dung mét
phuong phap danh gi4 kha niang phat trién cta
cac loai nAm moc. Trén moi trudng ran, phuong
phap thuong dugc st dung la xac dinh su phat
trién cta dudng kinh khuén lac ciia mot bao ti
(hodc mot s6 lugng bao ti nhit dinh) theo
thoi gian (mm.d™). Phuong phap nay dugc thé hién

50 %
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/g 0r // N
£ .
g ' e
® 20r .
)./ P
. u
10 s "
0 1 //I 1 1 1 1 1 1 1
0 ‘ 20 40 60 80 100
A

Time (h)

Hinh 3. Pudng kinh ting trudng va
thoi gian tré ctia ching nim maéc
Mucor racemosus trén méi truong PDA
tai 25°C (®) va 15°C (B) theo thoi gian
(Sai s6 rat nhd)
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cu thé theo hinh 3 v6i hé s6 hdi quy x4p xi 1. Véi
phudng phap nay, ching ta cing xac dinh duge
thoi gian tré hay thoi gian bat dau c6 su nay
mAm cua cac chung ndm méc. Nhung can luu y
thoi gian tré cling sé phu thudc vao s6 lugng bao
tt ban dau.

4. KET LUAN

Bén canh nhiing thiét hai vé kinh té& méi
nguy hai cin dudc quan tAm hon 14 kha nang
san sinh ddc t6 mycotoxin bdi cic loai nAm méc
c6 thé gy ra cac vin dé vé stc khoe ngudi tiéu
dung. Vi vay cAn phai c6 cac bién phap dé du
doan va kiém soat su phat trién ndm moc trén
néng san nham han ché su san sinh cac loai doc
t6 mycotoxin. Théng qua cac md hinh nham du
doan kha ning phat trién va tao thanh cac doc
t6 ndm méc 1a rat cAn thiét nham han ché
nhiing méi nguy cd néu trén.

TAI LIEU THAM KHAO

Alferez, F., H-L Liao, J. K. Burns (2012). Blue light
alters infection by Penicillium digitatum in
tangerines. Postharvest Biology and Technology.
63(1) 11-15

Alber, S.A., and D.W. Schaffner (1992). Evaluation of
data transformations used with the square root and
Schoolfield models for predicting bacterial growth
rate. Appl. Environ. Microbiol. 58:3337-3342.

Betts, G.D., Linton, P. & Betteridge, R.J. (2000).
Synergistic effects of sodium chloride, temperature
and pH on growth of a cocktail of spoilage yeasts.
Food Microbiol. 17, 47-52.

Cuppers, H.G.A.M., Oomes, S. and S. Brul. (1997). A
model combined effects of temperature and salt
concentration on growth rate of food spoilage
molds. Appl. Environ. Microbiol. 63:3764-3769

Dantigny, P., Guilmart, A. & Bensoussan, M. (2005a)
Basis of predictive mycology. Int. J. Food.
Microbiol. 100(1-3), 187-96.

Dantigny, P., Tchobanov, 1., Bensoussan, M. &
Zwietering, M.H. (2005b) Modeling the effect of
ethanol vapor on the germination time of
Penicillium chrysogenum. J. Food. Prot.  68(6),
1203-7.

Dantigny, P. & Nanguy, S.P.-M. (2009) Significance of
the physiological state of fungal spores. Int. J.
Food Microbiol. in press.

796

Franz, E., and van Bruggen, A.H. (2008). Ecology of E.
coli O157:H7 and Salmonella enterica in the
primary vegetable production chain. Crit Rev
Microbiol. 34 (3-4) 143-161

Frisvad, J. C and Thrane, U. (2004) Mycotoxin
production by common filamentous fungi.
Introduction to food- and airborne fungi. pp
321-331

Harris, K., Miller, M.F., Longergan, G.H. and
Brashears, M.M. (2006). Validation of organic
acids and acidified sodium chlorite to reduce
Escherichia coli  O157 and  Salmonella
Typhimurium in beef trim and ground beef in a
simulated processing environment. J. Food Prot.
69, 1802-1807

Ingham, S.C., Searls, G. and Buege, D.R. (20006).
Inhibition of Salmonella serovars, Escherichia coli
O157:H7 and Listeria monocytogenes during dry-
curing and drying of meat: A case study with
basturma. J. Food Safety 26, 160-172.

Jiang, Y., Zhang, Z., Joyce, C. D., Ketsa, S. (2002).
Postharvest biology and handling of longan fruit
(Dimocarpus longan Lour). Postharvest Biology
and Technology. 26(3) 241-252.

Kinay, P., Yildiz, F., Sen, F., Yildiz, M., Karacali, 1.
(2005). Intergration of pre and postharvest
treatment to minimize Penicillium decay of
Satsuma mandarins. Postharvest Biology and
Technology. 37(1) 31-36.

Leifert, C., Ball, K., Volakakis, N., Cooper, J. M.
(2008). Control of enteric pathogens in ready-to-
eat vegetable crops in organic and 'low input'
production systems: a HACCP-based approach. J
Appl Microbiol 105 (4) 931-950

Morales, H., S. Marin, A. Ramos, V. Sanchis (2010).
Influence of post-harvest technologies applied
during cold storage of apples in Penicillium
expansum growth and patulin accumulation: A
review. Food Control. 21(7) 953-962

Sakaridis, I., Soultos, N., Iossifidou, E., Koidis, P.,
Ambrosiadis, 1. (2011). Prevalence and
antimicrobial resistance of Salmonella serovars
from chicken carcasses. Journal of Food Safety. 31
(2) 203-210

Sweeney, M. J and Dobson, A. D. W. (1998).
Mycotoxin production by Aspergillus, Fusarium
and Penicillium species. International Journal of
Food Microbiology 43 (3) 141-158

Sautour, M., Dantigny, P., Divies, C. & Bensoussan,
M. (2001). A temperature-type model for
describing the relationship between fungal growth
and water activity. Int. J. Food Microbiol. 67,
63-69.


http://www.cabdirect.org/search.html?q=au%3A%22Frisvad%2C+J.+C.%22
http://www.cabdirect.org/search.html?q=au%3A%22Thrane%2C+U.%22
http://www.cabdirect.org/search.html?q=do%3A%22Introduction+to+food-+and+airborne+fungi%22

M6 hinh hda véi cac loai nAm mébc

Sautour, M., Rouget, A., Dantigny, P., Divies, C. & Sautour, M., Rouget, A., Dantigny, P., Divies, C. &
Bensoussan, M. (2001). Prediction of conidial Beqsoussan, M. (2.001b) Applicat.ion of Doehlert
germination of  Penicillium chrysogenum as design to determine the combined effects of

influenced by temperature, water activity and pH. tempt'ara?'lre, ??Z;igiltiizgycsﬁyioggnuﬁ Jcoiidiil
o i germination o . 1. Appl.
Lett. Appl. Microbiol. 32, 131-134. Microbiol. 91(5), 900-906.

Sautour, M., Dantigny, P., Divies, C. & Bensoussan, Sautour, M., Rouget, A., Dantigny, P., Divies, C. &

M. (200la) A temperature-type model for Bensoussan, M. (2001c) Prediction of conidial
describing the relationship between fungal growth germination of  Penicillium chrysogenum as
and water activity. Int. J. Food. Microbiol. 67(1-2), influenced by temperature, water activity and pH.
63-69. Lett. Appl. Microbiol. 32(3), 131-104.

797



	Ngày gửi bài : 29.05.2012      Ngày chấp nhận : 12.08.2012

