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L1 noi dau

Nham muc dich cung cdp thém nhiing kién thirc co ban dé sinh vién hoc tap tét
mon Ly thuyét NAM HOC, Gi4o trinh duoc soan theo thir tu phén loai ctia nganh NAM
va ¢6 nhitng vi du cu thé nhimg loai ndm tiéu biéu cia timg nganh phu (hay 16p) trong d6
mo ta twong ddi day du nhimg dic diém sinh hoc ciia mdi nhém nim thoéng qua nhiing
dang khuén ty, cong mang tai (boc) bao ti, cac loai bao tur, tom tat nhitng vong doi voi
nhimg dic tinh sinh san hitu tinh.... tiéu biéu va néu 1én nhitng khac biét ro rét giita cac
nganh phu (16p) dé sinh vién c6 thé so sanh va nhan biét su khac nhau giita cac gidng
trong mot ho hay giita cac 16p trong nganh. Gido trinh NAM HOC duoc soan tuong ddi
chi tiét dé sinh vién Pai hoc va ca hoc vién Cao hoc cac nganh hoc lién quan tham khao
nhiing thong tin can thiét dén nganh hoc.

Chung t6i mong rang gido trinh s& déng gop duoc nhitng thong tin cu thé vé mon
hoc ndy va chiac chan gido trinh s& con nhimng thiéu sot, chung toi hy vong cac dong
nghiép gop ¥ dé cho gido trinh ngdy cang hoan thién hon. Ngoai ra, c6 nhitng tir duoc
dich tir cac tir dién Sinh hoc Anh - Viét s& gdy su ngd nhan, chung t6i da chu thich phan

tiéng Anh.

TM. Nhom bién soan

PGs. Ts. Cao Ngoc Di¢p
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Chuwong 1
PAI CUONG VE NAM MOC

Nam mdc (fungus, mushroom) la vi sinh vat chan hach, ¢ thé tan (thalophyte),
te bao khong co diép luc t6, song di dudng (hoai sinh, ky sinh, cong sinh), vach té bao
ciu tao chu yéu 1a chitin, c¢6 hay khong c6 celuloz va mot sé thanh phan khac c6 ham
lwong thap.

Nam hoc (Mycology) dugc khai sinh bdi nha thuc vat hoc nguoi Y tén 1a Pier
Antonio Micheli (1729) qua tai liéu cong bd “giéng ciy la” (Nova Plantarum Genera)
nhung theo Gido su Ekriksson Gunnan (1978) thi nguoi c6 cong nghién ctru sdu vé
nam mdc lai 1a Elias Fries (1794 - 1874).

Theo Elizabeth Tootyll (1984) ndm mdc c¢6 khoang 5.100 gidng va 50.000 loai
duoc mo t4, tuy nhién, udc tinh cé trén 100.000 dén 250.000 loai ndm hién dién trén
trai dat.

Nhiéu loai ndm méc c6 kha nang ky sinh trén nhiéu ky chi nhu dong vét, thuc
vat, dac biét trén con nguoi, cdy tréng, vat nudi, sin pham sau thu hoach chua hodc da
qua ché bién, bao quan. Mot s6 la tac nhan gay bénh, lam hu cac thiét bi thuy tinh bao
quan khong tét nhung ciing co nhleu loai ¢6 ich nhu téng hop ra acit hitu co, thudc
khéang sinh, vitamin, kich thich t6 tang trudng thuc vat da dugc dua vao san Xuét cong
nghiép va c6 mot sé nim duoc dung lam ddi tuong nghién ctru vé di truyén hoc.

1.Hinh dang, kich thudc, cau tao cia nam moc

1.1 Hinh dang va kich thuéc

Mot sb it nAm & thé don bao c6 hinh trimg (yeast=nam men), da s6 c6 hinh
soi1 (filamentous fungl—nam s01), sgi co ngan vach (da bao) hay khong c6 ngan vach
(don bao). S¢i nam thuong la mot ong hinh tru dai c6 kich thudc 16n nhé khac nhau
tuy loai. Puong kinh cua soi nidm thudng tir 3-5um, c6 khi dén 10pm, tham chi dén
Imm. Chiéu dai cta soi nim c6 thé t6i vai chuc centlmet Céc soi nam phat trién chiéu
dai theo kiéu tang truong ¢ ngon (Hinh 1.1). Cac soi ndm c6 thé phan nhanh va cac
nhanh c6 thé lai phan nhanh lién tiép tao thanh hé soi nAm (mycelium) khi sinh xu xi
nhu bong. Trén moi truong dic va trén mot s6 co chat trong tu nhién, bao tu ném, té
bao nam hodc mot doan sgi ndm c6 thé phat trién thanh mot hé soi ndm c6 hinh dang
nhat dinh goi 12 khuan lac nAm (Hinh 1.2)




Gido trinh Nam hoc: Bién soan PGs. Ts. Nguyén vin Bd
Hinh 1.1 S¢i nim va ciu tao
vach té bao s¢i nim
(theo Samson va ctv., 1995)

Hinh 1.2. MO o0 g s e e e e e =2, 1995)

1.2 Ciutao

Té bao nam co céu tric tuong tu nhu nhitng té bao vi sinh vét chan hach khac
dugc mo ta va trinh bay nhu ¢ Hinh 1.3

Hinh 1.3 Ciu tao & Heist J R., 1979)
(Cht thich: MT: vi ong, M: ty the, SC. bo Golgi, V: bong(tui) dinh, Y. mang sinh chat4 lop)

Véach té bao nidm cAu tao béi vi soi chitin va co hodc khong c6 celluloz. Chitin la
thanh phan chinh ctia vach t€ bao ¢ hau hét cac loai ndm trr nhom Oomycetina.
Nhirng vi s¢i chitin dugc hinh thanh nh¢ vao enzim chitin syntaz (Hinh 1.4).
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Hinh 1.4. Con dwong tong hop chitin

Té bao chat cia té bao ndm chira mang ndi mac (endoplasmic reticulum), khong
bao (vacuoles), ty the (mitochondria) va hat dy trit (glycogen va lipid), dac biét cau
trac ty thé ¢ té bao nim twong ty nhu ciu trac ty thé ¢ té bao thuc vat. Ngoai ra, té bao
nam con cé ribo thé (ribosomes) va nhiing thé khac chua ro chirc ning.

Té bao nAm khong co6 diép luc t8, mot vai loai nAm co rai rac trong té bao mét loai
sic t6 dic trung ma Matsueda va ctv. (1978) dau tién ly trich dugc va goi la
neocercosporin (CyoH,s0;¢) c6 mau tim doé ¢ nam Cercosporina kikuchi.
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Té bao nidm khong nhét thiét c6 mot nhan ma thuong cé nhiéu nhan. Nhén cua
té bao nam cd hinh cau hay bau duc véi mang doi phospholipid va protein day 0,02
um, bén trong mang nhan chita ARN va ADN.

2. Dinh dudng va ting truéng ciia nAm moc

Hau hét cac loai nAm mdc khong can anh sang trong qua trinh sinh truong. Tuy
nhién, c6 mot sb loai lai can anh sang trong qua trinh tao bao tu (Buller, 1950). Nhiét
d6 t6i thiéu can cho sy phat trién 1a tr 2°C dén 5°C, t6i hao tir 22°C dén 27°C va
nhiét d6 t6i da ma chung c6 thé chiu dung duoc 13 35°C dén 40°C, c4 biét c6 mot sb it
lodi c6 thé song st & O°C va & 60°C. Néi chung, nAm mdc cé thé phat trién tot & moi
truong acit (pH=6) nhung pH t6i hao 1a 5 - 6,5, mot sd loai phat trién t6t & pH < 3 va
mot sO it phat tr1en 0 pH>9 (Ingold, 1967).

Oxi cling can cho su phat trién cia nAm mdc vi chung la nhom h1eu khi bt
budc va su phat trién s& ngung khi khong c6 oxi va di nhién nudc 1a yéu td can thiét
cho sy phat trién.

Theo Alexopoulos va Minns (1979) cho biét ndm méc co6 thé phat trién lién tuc
trong 400 nam hay hon néu cac diéu kién méi trudng déu thich hop cho su phat trién
cua chung.

Nam méc khéng co diép luc t6 nén ching can duoc cung cap dinh dudng tir bén
ngoai (nhom di dudng), mot o sdng sot va phat trién nhd kha niang ky sinh (song ky
sinh trong co thé dong vat hay thyc vat) hay hoai sinh (saprophytes) trén xac ba hiru
co, ciling c6 nhom nam ré hay dia y song cfng sinh véi nhom thue vat nhat dinh.

Theo Alexopoulos va Mims (1979) cho biét ngudn dudng chit can thiét cho
nam dugc xep theo thir tw sau: C, O, H, N P, K, Mg, S, B, Mn, Cu, Zn, Fe, Mo va Ca.
Cac nguyén t6 nay hién dién ‘trong cac nguon thirc an v6 co don gian nhu glucoz,
mudi ammonium... s& duoc nam hap thu dé dang, néu tir ngudn thire an httu co phure
tap nam s& san sinh va tiét ra bén ngoai cac loai enzim thich hop dé cit cac dai phan tir
nay thanh nhimg phén tr nho dé dé hap thu vao trong té bao.

3. Sinh san cia nam moc

N6i chung, ndm méc sinh san dudi 2 hinh thire: vé tinh va hitu tinh. Trong sinh
sdn vO tinh, nam hinh thanh bao t&r ma khong qua viéc giam phan, trai lai trong sinh
san hiru tinh nam hinh thanh 2 loai giao tir duc va cai.

3.1 Sinh san vo tinh

The Alexopoulos va Mims (1979), nAm mdc sinh san vo tinh thé hién qua 2
dang: sinh san dinh dudng bang doan soi nam phat trién dai ra hodc phan nhanh va
sinh san bang céc loai bao tir.

Mot sO loai nam ¢6 nhitng bao tir dac trung nhu sau:

a. Bao tir tui (bao tir boc)(sporangiospores): cac bao tir dong (zoospores)
(Hinh 1.5 a, b, ¢) c6 & nam Saprolegnia va bao tir tui (sporangiopores) ¢ nam
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Mucor, Rhizopus (Hinh 1.6) chura trong ti bao tir dong (zoosporangium) va tai bao tu
(sporangium) dugc mang bdi cudng ti bao tir (sporangiophores).

Hinh 1.6. Bao tir tai (b) & Mucor circinelloides, a. cudng bao tir tii
(theo Samson va ctv., 1995)

b. Bao tir dinh (conidium): cac bao tor dinh khong cé ti bao boc ¢ gibng ndm
Aspergillus, Penicillium, ... Hinh dang, kich thuéc, mau sic, trang tri va cach sip xép
ctia bao tir dinh thay di tir gibng nay sang gidng khac va dugc dung 1am tiéu chuan dé
phan loai nam.

Cubng bao tir dinh dang binh c¢6 thé khong phan nhanh nhu & Aspergillus (Hinh
1.7) hay dang thé phan nhanh nhu & Penicillium (Hinh 1.8). Bao tir dinh hinh thanh tur
nhimg cum (cluster) trén nhimg cudng bao tir dinh & Trichoderma (Hinh 1.9).

conidia @™ Y0,
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Bao tir dinh

thé hinh
thé binh (1)
a

bong

cuong

Hinh 3.3. Cac kjéu cudng bao tir dinh caa Aspergillus. a. 1 16p, b. 2 16p,
c. phién, d. tia, e. t€ (theo Samson va ctv., 1995)
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Hinh 1.9. Cudng bao tir phan nhanh & Trichoderma. a. T. viride, b. T. koningii,
c. T. polysporum, d. T. citrinoviride (theo Samson v a ctv. 1995)

(j) gidng Microsporum va Fusarium, c6 hai loai bao tir dinh: loai nho, dong nhat goi
1a tieu bao tir dinh (microconidia) (Hinh 1.10 a) , loai l6n, da dang goi 1a dai bao tir
dinh (macroconidia) (Hinh 1.11 b)

Hinh 1.10 Dinh bao ti cua S
Fusarium eumartii
(theo Von Arx., 1995)

a. dai bao tir dinh
b. tiéu bao tir dinh
c. bao tur vach day

c. Bao tir tan (Thallospores): trong nhiéu loai nAm men va ndm mdc c6 hinh thire
sinh san dac biét goi la bao tur tan. Bao tur tan c6 thé co nhitng loai sau:

1. Choéi hinh thanh tir t& bao ndm men: Cryptococcus va Candida 1a nhiing loai
bao tir tan don gian nhét, goi 1 bao tir chdi (blastospores)

2. Gibng Ustilago c6 nhiing soi nAm cé xuat hién té bao co vach diy goi 1a bao tir
vach diy con goi 12 bao tir 4o (chlamydospores) (Hinh 1. 11 ¢). Vi tri ciia bao
tir vach day & soi ndm c6 thé khac nhau tiy loai.

3. Gidng Geotrichum va Oospora c6 soi nam kéo thiang, vudng hay chtr nhét va té
bao vach day goi 1 bao tir @6t (arthrospores) (Hinh 1.12)

7
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'
\
4
Hinh 1.12 Bao tir d6t (theo Samson va ctv. y ) | J " 3 y
1995) 1 )

3. 2. Sinh san hiru tinh

Sinh san hiru tinh xay ra khi c6 su két hop gitra hai giao tir duc va cai (gametes) c6
trai qua giai doan giam phéan. Qua trinh sinh sén hitru tinh trai qua 3 giai doan:
1) Tiép hop té bao chat (plasmogamy) v&i sy hoa hop 2 té bao tran
(protoplast) cua 2 giao tur
2) Tlep hop nhan (karyogamy) v6i sy hoa hop 2 nhén cua 2 té bao giao tir
dé tao mot nhan nhi bdi (diploid)
3) Giam phan (meiosis) giai doan nay hinh thanh 4 bao tir don bdi (haploid)
qua su giam phan tir 2n NST (nhi boi) thanh n NST (don boi).

Theo Machlis (1966) tat ca cac giai doan trén ké ca giai doan tao co quan sinh
duc duoc diéu khién boi mot so kich thich t6 sinh duc (sexual hormones).

Co quan sinh duc cia nAm mdc c6 tén 1a thi giao tir (gametangia) c6 2 loai: co
quan sinh duc duc goi 1a tii duc (antheridium) chira cac giao tir duc (antherozoids),
con co quan sinh duc cai goi tii noan (oogonium) chtra giao tir cai hay noan, khi c6 su
két hop gitra giao tor duc va noan s€ tao thanh bao tir, bao tir di dong dugc goi l1a bao
tir dgng (zoospores).

Kiéu hai soi nim c6 gio1 tinh duc va cai tiép hop nhau sinh ra bao tur ¢o tén la
tiép hop tir (myxospores), tiép hop tir 1a dic trung ctia nhém nim Myxomycetes
(Hinh 1.13).

Bao tir sinh duc khi hinh thanh c¢6 dang ti goi 1a nang (ascus) va tai nay chira
nhirng bao tir goi 1a bao tir nang (ascospores). Nang va bao tir nang la dac trung cua
nhom Ascomycetes (Hinh 1.14) .

Trong nhoém Basidiomycetes, 4 bao tir phat trién ¢ phan tan cing cta ciu tric
thé qua goi 13 ddm (basidium) va bao tir duoc goi 13 bao tir dam (basidiospores)
(Hinh 1.15)

Nhom Nam bét toan (Deuteromycetes=Deuteromycotina)) gdm nhitng ndm cho
dén nay chua biét rd ki€u sinh san hitru tinh cua ching.
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Hinh 1.13. Bao tr nang & Saccharomyces cerevisiae (theo Samson va
ctv. 1995)

Hinh 1.14. Cac kiéu bao tir dam. a. Astrea, b. Bovista, c. Agaricales,
d. Clavulina, e. Dacrymyces, f. Sistotrema, g. Repetobasidium, h. Xenasma,
1-n. bao tr dam c6 vach, n. Puccinia. (theo Kreisel, 1995)
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4. Vi tri va vai tro cia nam moc

Nam mbc ¢ anh huong xau dén cudc sdng con nguoi mot cach truc tiép bang
cach lam hu héng, giam pham chat lwong thyc, thyc pham truge va sau thu hoach,
trongché bién, bao quan. Nam moc con gay hu hai vat dung, quan a0... hay gay bénh
cho nguoi, dong vat khac va cay trong Tuy nhién, cic qui trinh ché bién thuc pham co
lién quan dén lén men déu can dén sy c6 mit cua vi sinh vat trong d6 c6 nam mdc.
Nam mdc ciing gitp tong hop nhing loai khang sinh (penicillin, griseofulvin), acit hiru
co (acit oxalic, citric, gluconic...), vitamin (nhom B, riboflavin), kich thich t6
(gibberellin, auxin, cytokinin), mot sé enzim va cac hoat chat khac dung trong cong
nghiép thyc pham va y, dugc ... da dugc sir dung rong rai trén thé gidi. Ngoai ra, ndm
con gitr vai trd quan trong trong viéc phan giai chat hitu co tra lai d6 mau m& cho dat
tré)ng.

Mot sb loai thudc giéng Rhizopus, Mucor, Candida giy bénh trén nguoi,
Microsporum gay bénh trén cho, Aspergillus fumigatus gay bénh trén chim;
Saprolegnia va Achlya gay bénh nam ky sinh trén ca. Nhitng loai ndm gy bénh trén
cdy trong nhu Phytophthora, Fusarium, Cercospora.... dac biét ndim Aspergilus flavus
va Aspergillus fumigatus phat trién trén ngii coc trong diéu kién thuan loi sinh ra doc
t6 aflatoxin.

Bén canh tac dong gay hai, mot s6 loai ndm mdc rat hiru ich trong san xuit va
doi sdng nhu nam an, nam duwoc pham (nam linh chi, Penicillium notatum tong hop
nén penicillin, Penicillium griseofulvum téng hop nén griseofulvin...), nam Aspergillus
niger tong hop cac acit hiru co nhu acit citric, acit gluconic, nAim Gibberella fujikuroi
téng hop kich thich t6 gibberellin va mot s6 loai ndm thudc nhom Phycomycetina hay
Deuteromycetina cé thé ky sinh trén con trung gy hai qua do co thé dung lam thién
dich diét con trung. Ngoai ra, nhimng loai nam song cong sinh vé6i thue vat nhu Nam r&
(Mycorrhizae), gitip cho ré€ cay hat dugc nhiéu hon luong phéan vé co khé tan va cung
cap cho nhu céu phat trién cua ciy trong.

Ném con 1a dbi twong nghién ciru vé di truyén hoc nhu ndm Neurospora crassa,
nam Physarum polycephalum dung dé tong hop ADN va nhitng nghién ctru khéc.

5. Phan loai nam moc

Pau tién, nam duoc sap xép theo tién hoa nhuw mé hinh duéi day: (Hinh 1.15)

Dayal (1975) liét ké 7 dic tinh dé phan loai nAm moc nhu sau:
1) dic diém hinh thai

2) ky chu dac thu

3) dic diém sinh Iy

4) dac diém té bao hoc va di truyén hoc

5) dic diém khang huyét thanh

6) dac tinh sinh hoa chung

7) phan loai s6 hoc

10
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Hinh 1.15 Cay di truyén phat sinh nganh cho thidy nim méc c6 mdi lién hé gan véi
thuc vat (PLANTAE) va dong vat (ANIMALIA) (theo Hawkswort va
ctv., 1995)

Theo Gwynne-Vaughan va Barnes (1937) chia nam thanh 3 16p chinh:
Phycomycetes, Ascomycetes va Basidiomycetes dua trén khuan ty c6 vach ngan ngang
hay khong va dac diém cua bao tir. Theo Stevenson (1970) dd phan loai nim trong
nganh Mycota gém 6 16p: Chytridiomycetes, Oomycetes, Zygomycetes, Ascomycetes,
Basidiomycetes, va Deuteromycetes. Gan day, Kurashi (1985) nhan manh dén tim
quan trong cua h¢ thong ubiquinon trong phan loai ndm moc cung nhu tng dung ky
thuat sinh hoc phan tir dé khao sat da dang di truyén va qua mdi lién hé di truyén phéan
loai lai cho chinh xac hon.

11
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Chwong 2:

NAM ROI - NAM TRUNG (nganh phu
Chytridiomycotina)

I. Lép Nam Roi

1.Dai cwong

Ngoai nganh Mycetozoa, nhom nam roi 13 mot trong hai nhém thudc nganh gia
nam (Pseudofungi), ndm roi c¢6 dong bao tir nguyén thuy voi vach bang chitin. Co
thuyét cho rang nim roi xuat phat tu rong (algal fungi) va da mat luc lap?, tan thoai
hoa thanh tai bao tir c6 ré gia (chytridium) gidng nhu ¢ t6 tién dong vat nguyén
sinh?

1.1L6p Chytridiomycetes
e Ddc diém: Nam roi chi c6 mot 16p, tan don bao khong mau véi vach chitin,
dong bao tr mgt roi phia sau. Nam roi dugc xem nhu tach khoi cac nhom nam khac
va la nhém nam c6 xua (early paleozoic time).
o Sinh thdi va da dang sinh hoc: Pa s6 sdng trong nudc, ¢6 mbi lién hé di truyén
thé hinh v1 mgt s6 nhom nam khéac (Hinh 2.1)

FLAGELLATED ANCESTORS  (t0 tién ndm roi)

/ \
/
One, / Two (7 roi)

(1 roi <an) posterior flagella
flagellum
One
1 . anterior
( roi flagellum
Short
. anterior Flz:gella (ha1 roi
o1 trudce flagellum ; o
4 . long ' lequal dai bang
gan, rot posterior engths h
\ e flagellum n au)
au dai)
r -
Chytridiales Saprolegniales Leptomitales
/
l 4 ' | | Lagenidiales [
| Blastocladiales \ | "
| \\\ ‘ Hypochyt- Plasmodio- l Peronosporales |
| Monoblepharidales \ ALl phorales l |
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| Hypochytrid- | Plasmodio- ! [ 1

l
‘r—Chytrxdiomycetes =+ wmycetes—-rphoromy- +}——Oomycetes ———-——»-[

| | cetes |
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Hinh 2.1. Con duong tién héa gia dinh trong cac nhom chinh ctia ndm nudc

* Tan va tinh da dang: Lop nhd, thuong don bao, hodc sgi, tdn cdng bao (coenocytic
thalli), tdn c6 c6 gia thé 1a hé thong ré gid phan nhanh hoac té bao day. Thé qua hoan toan
(holocarpic), hodc thé qua that (chi mot phan tan chuyén thanh cau tao sinh san).
** Chu ky sinh san

Giao tir va bao tir sinh san vo tinh chuyén dong bang mot chién mao phia sau. Tuy
theo co ché md cua tai bao tir cd thé phan bi¢t thi bao tir khong ndp (inoperculate
sporangia) va ti bao tir c6 ndp (operculate sporangia) (Hinh 2.2.).

- Sinh san vo phéi: dong bao tir, tai bao tir khong nap.

- Sinh san hitu phai: rat khic biét va ¢ nhiéu loai chwa biét rd. Pong giao tur
(planogamete) c6 roi phia sau, trong hau hét nhom dong giao tir hodc dong giao tir di giao
(anisogamous planogametes) ti€p hop, dong giao tir duc hoa véi giao tur cai bat dong, bao
tor vach day duoc hinh thanh.

Hinh 2.2. a.b. Rhizophydium sphaerotheca a. tai dong bao tir (z) vdi bao tor dong b. thi
bao tir dong rong (h), tai bao tir (r), thi bao tir dong truong thanh (z) & hat phan
thong. c. Pleotrachelus brassicae, ti bao tir dong véi 1-4 dng ra va tai bao tir
(theo Sparrow, 1975).
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3. Phan loai

3.1 By Chytridiales:

Hau het c6 tan nho, sdng trong nude, cb ré gia, giao tir di dong, dang giao, bao tu dong
hinh cau nhung khi 161 thi dai ra. Co trén 500 loai dé dugc biét xép lai trong Bo 16n nhat
nay theo cau tao chi tiét cua bao tir dong. Dai di¢n Chytridium thudc ho Chitridiaceae cd
thi bao tir dong c6 nap, & Rhizophydium tai bio tir dong khong ¢ nip

(Hinh 2.2b). Hau hét cac ho c6 tai bao tir dong khong nap 1a nam ky sinh thuong gip trong
dat ngap nude. Cac chung thudc BO nay nudi cdy dé& dang trén méi trudng aga cb it
pepton, yeat extract va glucoz.

3.2. Bo Monoblepharidales:

bai dién Mon’oblepharisq polymorpha, ndm hoai sinh trén thuc vat va dong vat, dac bi¢t o
trai cdy, sgi ndm phat trién nhung khong c6 vach ngan ngang, tii dong bao tir ¢ chot hinh
binh hep. S1nh san huu tlnh bang trirng, thu tinh véi giao tor duc hinh thanh tir tai thanh 1ap
bén canh ¢

Hinh 2.3 Monoblepharis polymorpha, a-e. Cac giai doan sinh san hitu tinh
f. tdn mang nhi€u bao tur triing dang nang (cyst) (theo Sparrow, 1975)

3.3. Bo Blastocladiales:

Allomyces, cip cao ctia ndm roi, hop tir hinh dai thanh 1ap tir viéc bét cip gitta hai giao tur
dong dugc phong thich tur hai tui giao tir duc va céi riéng, Hop tir moc va san sinh bao tu
dong, bao tor dong moc sinh ra giao tir dong, cur the ti€p tuc (Hinh 2.4)

Hinh 2.4 Chu trinh
song caa Allomyces
arbuscula, a. tai bao tir,
b. phong thich dong
bao tir, c-e. thé giao tir
tir khi bao tr moc dén
mang giao tu, f. phong
thich giao tur, g-i. thanh
lap hop tir dong, j-k.14
thanh 1ap thé bao tir, z-

r 11 d6no hao 6y 1
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I1. L6p Nam Tring hay Nam Nodn (Oomycetes)

Aisworth (1973) da dit tat ca Nganh phu Mastigomycotina vao 16p Néam trimg, chtra
nhing bao tr dong co6 hai chién mao (roi), mot nam o dang sau va mot & phia trude. Lop
Nam trimg khong c6 chitin trong vach té bao cta chiing. Sinh san hitu tinh 13 noan giao.

1. Nhirng dac tinh chung

- Lép Nam trang hién dién nhiéu noi cu tra, phan 16n ching 14 nhimg ndm song trong
moi trudng nude va sdng ky sinh trén tao, ndm moc & nudce, nhing con trung séng trong
nudc va nhimg dong vat khac ciing nhu thuc vat. Mot s6 & dang cao hon sinh truéng trong
dat, vi dy mot sd trong by Saprolegniales va Peronosporales

- Hé soi khuan ty hay khuan ty [mycelium] phén nhanh, s¢i nho, c6 chung té bao va
sinh truéng nhleu trong chat nén. Tuy nhién mot s6 nam trong 16p N4m trang 1a don bao

- Véch té bao c6 cellulose, diéu nay rat hiém thdy ¢ hau hét cac ndm khac. Theo
Bartnicki-Garcia (1970), thi vach té bao ctia Lép Nam trang chii yéu gdm cellulose B-
glucan, khong co6 chitin. Tuy nhién, Lin va ctv (1976) da bado cédo co chitin trong
Apodochlya..

- Phéan lon 16p Néam trimg c¢6 hinh qua that (ecarpic), phat trién nhing thé sinh san
trong mot s6 phan cia tan (thallus) va tan tiép tuc chirc ning nhu mot thé bao chit (soma)

- Hau hét 16p Nam tring tao bao tir dong (zoospore); Bao tur dong la nhimg thé hai roi.
Mot roi mao ¢ dang budc theo hudng lui v€ phia sau va roi khi ¢ dang kim tuyén theo
huéng vé phia truéce ; Roi duoc gin & phia trude hay phia sau. Bao tir dong 14 nhitng thé
hinh qua 1& hay thé hinh than va khong c6 vach té bao. Theo Lange va Olson (1983 ) thi
nhitng bao tr dong hai chién mao cua 16p Nam trimg 16n hon nhiing bao tir dong mot
chién mao cua 16p Chytridiomycetes.

- Nhiéu ndm trong 16p nay tao nhiing bao tir vo tinh khong di dong thong thuong & dau
muat hay & bén ctia mot khuan ty phan nhanh hay khong phin nhanh. Nhimg bao ttr khong
di @ong nhu thé duoc goi 1a bao tir dinh hay con goi 13 bao tir (conidia) va nhanh sinh bao
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tr mang nhiing bao t&r dinh nay dugc goi la cong mang bao tor hay tui bao tir
(conidiophore).

- Sinh san gidi tinh 13 nodn giao, xay ra bang cach tiép xuc tai giao tr, va két qua la
thanh 14p bao tr nodn (oospore). Trong Lagenidiales, su dung hop xay ra giita hai tan thé
qua hoan chinh c6 kich ¢& khac nhau. nhung phan 16n nhimg thanh vién ctia bo
Saprolegniales, Peronosporales va Leptomitales sy dung hop xay ra gitra mot tai duc
(hung co) va mot thi noén (noan phong) dang cau c6 mot trimg ; Nhiing té bao sinh duc ¢
16ng roi khong dugc tao thanh trong 16p Nam trimg.

2. Phén loai 16p Nam trirng

Ainsworth (1966) chia 16p nay thanh bén bd (order) nhu sau: Lagenidiales,
Leptomitales, Peronosporales, Saprolegniales. Tuy nhién, Sparrow (1976) chia 16p nay
thanh sau bd nhu sau: Eurychasmales, Saprolegniales, Lagenidiales, Peronosporales,
Thraustochytriales va Labyrinthulales

L&p Oomycetes
Bo Peronosporales
Ho Pythiaceae

2.1. Gidng [Chi] Pythium

Day 1a gidng 16n nhét cua ho Pythiaceae, duoc dai dién boi 92 loai (Waterllouse,
1968) nhung theo Waterhouse (1973) nhiéu loai chi hién dién trong méi trudng nudc nhu
nhimg thyc vat hoai sinh trong khi d6 mét sd c6 thé sdng ky sinh yéu trén thuc vat hay
dong vat séng trong nudc, phan 16n loai sdng trong dit, mot vai loai lién quan nim ré,
Pythium 13 nhiing loai hiém c6 vat chi ddc hiéu (Rangaswamy, 1962).
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Hinh 2.5. 4, nhitng cdy con binh thuong; B, nhiing cay con bi ngdp ung (Sharma, 1998)

Mot s6 bénh nghiém trong ¢ nhimg céy gidng con, nhu bi ngap ung, thdi r&, thdi canh
hoa & cdy con & ddng bang song Ciru Long 14 do nhiing loai ciia Pythium gay ra (hinh 2.5).
Theo Webster (1980), Pythium hién dién thong thuong trong dat canh tac hon 1a ¢ dat ty
nhién nhét 14 ciy con trong vuon wom mat hay vudn rau.

2.1.1. Ciu triic dinh duéng

Hé soi khuan ty phat trién tot va gém khuén ty min, phan nhanh t6t, va khong tao
gidc mut [gidc bao] ndo (haustorium); Vach khuan ty gém cellulose (Alexopoulos va
Mims, 1979), vat chat bén trong t& bao chat 13 dang hot va chtra nhitng giot dau nho va
glycogen, nhitng phan cii hon ctia hé sgi chira té bao chat c¢6 hdc nho, nhitng khuan ty con
non 1a cong bao nhung nhitng vach chéo phat trién trong khuan ty truong thanh (Hawker;
1966; Webster, 1980). Ty thé, thé ludi, mang ludi ndi cht va céc ribo-thé cling dugc théy
& dudi kinh hién vi dién ta.

2.1.2. Sinh san vo tinh

Giai doan v tinh duoc thanh 1ap boi tai bao tir va ching c6 thé & chot hay xen giita
va c¢6 hinh dang bién ddi, chung c6 thé 1a hinh ciu, c¢6 nhiéu soi nhoé hay phong 1én. Tui
bao tir chira nhii trong sudt, & tai thoi diém phat trién cia tai bao tir, phan xen giita hay ¢
choét ctia khuén ty phinh to ra, trd thanh hinh cau va khai déu chtrc nang nhu tai bao tu dau
tién (hinh 2.6); Nhimg bao tir dong moi duoc thanh lap tiép tuc di chuyén rat nhanh bén
trong tdi, sy di chuyén nay tiép tuc trong mot vai phiit. Vach cua ti v& ra nhanh nhu bot
khi xa phong va céac bao tir dong dugc phong thich theo moi hudng.

Nhitng bao tir dong c6 hinh qué than va 13 nhitng thé hai tién mao va hai tién mao
dugc gan & mat bén cta chiing (hinh 2.6). Sau mot s6 lan, ‘nhing bao tur dong bi mat chién
mao va dugc bao vao nang va moi bao tu dong trong s6 chung nay ch01 bing mot 6ng
phoi trong khuan ty dinh dudng méi va khuan ty méi nay nhiém vao hat giong.
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i yesicle

mature
Zoospores

vesicle

zoospores
bao tir dong O
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tdi bao tir dong zoospores @

khuin ty sinh dudng
somatic
G germinating
zoospore
bao tf dong moc mam

Hinh 2.6. Sinh san
v0 tinh O nam Pythium
(Sharma, 1998)
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Zoospore = bao tr dong

Hinh 2.7. Thanh lap va phong thich dong bao tir & ndm Pythium (Sharma, 1998)

Tuy nhién, 6 P. aphanidernatium, mot 6ng dai phat trién tir ti bao tir (hinh 2.7) va té bao
chét cua tui bao tur di chuyen vao trong tai, dé té bao chit trudc vao trong tinh trang trong;
Su phén cit t& bao chat trong nhing phan don nhan bat dau trong tai bao tir nhung hoan
tat trong tai. Chién mao (roi) bat dau phat trién trong thi; tii bi v& dan dén phéng thich
nhiing bao tir dong; Nhiing bao t&r dong lan 1an rung roi va hinh thanh nang hay bao tu
nang (encysted zoospore). M&i bao tir dong nay chdi bang mot dng phdi nhu & P.
debaryanum, trong mot sb loai Pythium, khuan ty xen giita ¢6 nhiing bao tir hinh cau, vach
day duoc goi 1a bao tir vach day (chlamydospore), chiing nay chdi bang cach tao khuan ty
hinh éng dai.

2.1.3. Su tién héa ciia bao tir (conidia)

Pythium c6 nhiing loi tao tai bao tir va tao bio tir va cho thav ching c6 sy chuyén
tiép 16 rang dé hinh thanh tai bao tir va chira bao tir bén trong va di nhién s€ khong tao bao
tor dong.

2.1.4. Sinh san hiiu tinh

Sinh san hitu tinh 13 su nodn giao, va xay ra khi do 4m khong du cho sinh trudng
thong thuong, hai co quan sinh duc dugc goi Ia tai giao tur dyc hay hung co va tii noén
hay noén phong va thong thuong phat trlen rat gan trén cung khuan ty; Phan 16n céc loai la
dong tan, thuong thi hung co phat trién dudi nodn phong (hinh 2.8). Tuy nhién, mot so
loai 1a di tan nhu P. heterothallicum va P. sylvaticum, d6i khi trong nudi cdy nhiing dang
di tan, nhitng dang ddng tan ciing phat trién (Pratt va Green, 1973).
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Hinh 2. 8. Sinh san hiiu tinh & ndm Pythium debarvanum (Sharma, 1998)

Noén phong & P. debaryanum thong thudng phat trién ¢ tai chop ctia nhanh khuan ty,
nhung d6i khi no6 ciing xen giira, nodn phong c6 dang hinh cau, vach tron lang (hinh 2.8)
nhung & P. mamilatum, vach nodn phong van gip khic trong nhimg noi nhé ra dai
(Drechsler, 1960).

2.1.5. Thy tinh

Gidng Pythium 1a mot vi du dién hinh cua sy tiép xtc giao tir, hung co duge gin
vao vach ciia nodn phong va tré nén bang phang, tir mdi hung co phat trién mot ong thu
tinh min, dng nay thadm nhap vao vach tii nodn va chu chit va tiép xuc véi trimg (hinh
2.8). Su giam phan xay ra trong hung co cling nhu trong noén phong trong thoi gian trung
binh, va tat ca cac nhan don bdi. Thong qua ong thuy tinh, nhan dyc chire nang di vao trong
nodn cau, tiép xuc vo1 nhén cai chire nang va tiép hop véi nhau va tao thanh nhan hop tur
nhi boi, nodn cau don boi thay do6i thanh bao tir nodn nhi bdi co cau trac vach day, tron,
don nhan Trong qué trinh nay, toan bd vat liu cua hung co di vao noan phong, va do do
hiing co tré nén tréng rdng sau qué trinh thu tinh.
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2.1.6. Sw moc mam cua bao tir noan

O P. debaryanum va nhiéu loai khac, cic bao tir nodn can thoi gian tiém sinh nhiéu
tuan truée khi moc mam, nhiét do tuong ddi cao khoang 28°C, bao ti noan nay chdi béng
cach tao ra mot 6ng phoi phat trién nhanh thanh mot hé soi sinh dudng (hinh 2.9) nhung ¢
nhiét do thap hon (10 - 17°C) mot dng phoi ngan (5 - 20 um) duoc dua ra ngdi & chop cia
bao tir noan va phat trién thanh mot cai tai. Theo Drechsler (1952, 1960) vat liéu cua bao
tir nodn & P. ultimum di vao tai ndy thong qua dng nho va dugc khu biét thanh nhiéu bao
tur dong (hinh 2.9); Webster (1980) da dé cap loai thtr ba, trong d6 bao tir noan trong mot
sO loai phat trlen mot 6ng phoi ngan chira tii bao tr & tai chop ciia n6. Nhu da dé cap o
trén, chu trinh song chi ra rang hé s¢1 sinh dudng & P. debaryanum la nhi bdi va su phan
chia giam di, xdy ra trong hai loai giao tir (Sansome, 1961, 1963).

zoospores
) E'»-A{
Fallin; S NVTY
LA 2% »
= __L..;_.:_-'_ﬁ_‘ %
-.;L‘. \: : —; :2?_‘ ..,'e-'
e 3 . ey wpy A3
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1 \ 9 ~ 9 . e S ‘ h
Hinh 2.9. Bao tir noan cua Pythium \ s

moc mam

)

zoospore = bao tir dong /
vesicle = tii

oospore = bao tir

2.1.7. Nhitng bénh khac do giong Pythium

a. Théi trdi do bdu, bi: Cung vo1 Fusarium va Phytopthora, nam Pythium gay ra bénh
trén ctia bau, dua chudt, dua hau.... 1am do r& bi mém di do nugc ngdm vo6 qua nhidu

b. Théi trdi hay thoi cuong du du Nam Pythium s€ lam cudng trai du du thoi rua; triéu
chung chinh cua no la xuét hién nhimg phan x6p, ngdm nuée trén cuong truc tlep tai lop
dat. Phan day cua cubng bj boc ra do thdi rira va xam nhlem va c6 thé dan d&én cay nga
toan bd; Théi cudng cé thé dugc kiém soat bang cach cho ciy sinh truong trong dat da rat
hét nudec, nhirng cay bi nhiém phai dugc loai bd va ddt; Phun hon hop Bordeaux co6 hi¢u
qua nhat dinh.
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c. Thoi than ré & cu gung: Théi than ré & cu glng 1a do Pythium myriotylum, P.
aphanidermatum. Phéan day cua cdy tr¢ nén bi siing nude va mém va 14 c6 mau vang lot,
cudi cung than ré bat dau thai va thay d6i khéi thit bén trong; No ¢6 the duoc kiém soat
bang cach xtr 1y, than ré va dat bang thudc hoa hoc co gdc dong diét ndm nén chon nhiing
hat giéng khoé manh 13 mét trong nhimg bién phap c6 hiéu qua.

2.2. Gidng [Chi] Phytophthora

Gidng Phytophthora duoc dai dién boi 40 loai (Waterllotlse, 1973), nhurng chi khoang
40 loai duoc biét, theo Webster (1980), Singh (1982) thi Phytophthora chira gan 70 loai da
dugc mé ta trong d6 nhitng loai thong thuong nhat 13 P. infestans, 1a nguyén nhan giy
chay 14 (late blight) & khoai tay trong d6 mot s6 loai 13 ky sinh c6 hai, trong khi d6 sb khac
song hoai sinh. Phytophthora arecae, P. cactorum tan cong vao cdy ngap nudc va lam trai
cay hu. Gan day, Drenth va Guest (ACIAR, 2004) xac dinh Phytophthora chi c6 60 loai.

2.2.1. Céu tric dinh dudng

Hé soi khuan ty hinh 6ng, go ghé, trong sudt, phan nhanh va cung tan (hinh 2.10),
tuy nhién vach ngin c6 thé phat trién ¢ gidng gia (Webster, 1980), khuan ty noi chung la
gian bao nhung glac mut dugc thanh lap va tham nhap vao té bao chu. Nhanh khuan ty
thong thudng cho thiy thic eo tai diém goc ctia nod, khuan ty c6 bé rong 12 3 - 8 pm.

Vach khuan ty chu yéu cdu tao boi glucan va cellulose c6 it hoic khong co, té bao
chét cua khuan ty chura ty thé, mang ludi ndi chét, ribo thé, nhiéu hat dau, khong bao lon
va nhan; Mot phén khuan ty c6 gian bao phinh ra trong vach té bao chi trong dang manh,
chdi bén phat trién trong mot giac mut (hinh 2.11), chd phinh ra trudc tién mé to ra trong
dau c6 hinh gdy chura vung eo hep, goi la cudng; Noi phinh ra cua khuan ty hoic gidc mut
non cho vao 6ng bao mang té bao chét ciia vat chu; Giac mut van duoc bao quanh bai bao
do mot mang bén ngoai clia giac mut va té bao chat cia té bao vat chi. O P. infestans
(Webster, 1980) giac mut c6 nhitng noi phong 1én giéng ngén tay.

2.2.2. Sinh san vo tinh

Hé khuan ty bén trong thong thuong di ra ngoai qua khi khong & dang chum
(hinh 2.10); Cong mang tai bao tir (sporangiophore) ciing c6 thé di ra ngoai bang cach
choc thing 16p biéu bi 14, ct, than hay chd co thuong tich va cong bao tir trong sudt, phan
nhanh ty do va khong giéi han, su sinh san tiy thudc vao do am cao hay thap, ti bao tir
(sporangium) phat trién & dau chdp ctia mdi nhanh thé mang boc bao tir, boc bao tir ¢6
véach day, trong subt, da nhin c6 hinh hat dau hay qua 1é va chtra nhi (papilla) & giai doan
cudi, nhit 1a 16p té bao ndi lién tii bao tir v6i cong bao tir va khi mua hay gi6 16n thi 16p
nhu nay phan tan dé cho tai bao tir phat tan theo gid vao khong khi...néu khong gip ky chi
thi chiing s& chét sau vai gio ton tai trong khong khi.

Sy ndy chdi cua thi baoe tir hay boc bao tir bi anh hudng boi nhiét do va d6 am; tai
bao tir cho thdy sy moc mam gian tiép & nhiét do thap va dicu kién am udt do nhitng bao
tr dong tao ra dau tién, chung duoc phong thich nhanh va nhiém vao vat chu. Nhung ¢
nhiét d6 cao va diéu kién kho rdo, boc bao tir cho thﬁy sU moc mam truc tiép & diéu kién
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nay, boc bao tir bat dau hoat dong nhu bao tir riéng 1¢ va niy chdi nhanh bang cach tao ra
ong phoi tham nhép vao vat chu.

haustorium giic muit

il'ltohrcollular

basal plug Papilla nha

sporangia /O

boc bao t
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thé mang boc bao tiy

host cell
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Hinh 2. 10. Khuan ty dinh dudng va sinh san v6 tinh & nAm Phytophthora (Sharma, 1998)
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Hinh 2.11. Céu tric cia mdt gidc mat an sdu vao t& bao thuc vat cia Phytophthora
infestans (Sharma, 1998)

a._Su nay chdi gian tiép ciia boc bao tir: Khi diéu kién & nhiét do thap (< 15°C) va d6 am

cao, boc bao tir trd thanh mot tii bao tir ddng va viéc phan cit nhan bén trong thanh nhimng

bao tir dong don nhan dau tién sau d6 phat trién thém hai tién mao, bao tir dong va trong

nhu (papilla) va nhu duge phong thich.

b. Nay chdi truc tiép cta boc bao tir: O nhiét dd cao va diéu kién kho rdo, boc bao tir bat
dau hoat ddng nhu bao tir riéng 1é va ndy chdi tryc tiép béng cach tao 6ng phoi da nhan va
nhing bao tir dong khong duoc thanh lap. O P. infestans, mdi boc bao tir cho thay Sy moc
mam tryc tiép trong 6ng phoi da nhan (hinh 2.12) trén 20°C tuy nhién nhiét d6 toi uu dé
nay mam truc tiép 1a 24°C (Alexopoulos va Mims, 1979); Su tai huat thim bé mat cua tién
mao xay ra trudc sy moc mam truc tiép,vach trong méi (vach ndy choi) phat trién gitra
mang té bao chit va vach boc bao tir. Theo Hemmes va Hohj (1969), vach mam hién dién
nhu mot 16p lién tuc ciing véi vach éng phoi, éng phoi di ra ngoai bang khi khong hoic
chd phinh 1én va phat trién thanh nhanh khuan ty tot, gan day, Alizadeh. va Thao (1985)
bao cdo rang sy thanh 1ap bao tir vach diy trong mét loai cua ciia ndm Phytophthora
palmivora.

Hjnh 2.12. Sy moc mam truc
tiép cua Phytophthora infestans

Germ tube = 6ng mam

3. Sinh san hiiu tinh

Sinh san hitu tinh & ndm Phytophthora déu c6 ca hai trudng hop dong tan va di tan.
Su sinh san hitu tinh 1a sy noan giao, Hai co quan sinh duc (sinh duc duc va sinh duc cai)
phat trién nhu nhitng chd phinh 1én duoc tach ra boi vach ngin, tir phan con lai cta khuan
ty twong Uimg cua nhitng dong khéac nhau.
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O P. infestans (hinh 2.13) tii nodn hay noan phong ddm thung tai giao tir duc hay
hung co va di xuyén qua sau do ra ngoai trong dang cau trac hinh cau trén hung co. Xung
quanh chan dé cua nodn phong chin, hung co hién dién & dang ¢ hinh phéu; Su sap xép
hung co nhu thé dugc goi 1a ¢6 nhuy kép (amphigynous). P. erythroseptica va P. capsici
cling cho thay diéu kién c6 nhuy kép nhu P. infestans & ddy khuan ty ctia noan phong ciing
tham nhép vao hung co sinh truong thong qua no6 va di ra ngoai ¢ dang noan phong hinh
cau.

O P. cactorum (hinh 2.13) hing co khong bi ddm thing hay bi xAm nhéap béi noan
phong, ¢ day hung co van duoc gan két & bén v6i nodn phong.

Su sap x&p hung co dugc goi la canh tii noén (paragynous), ¢ day nhirng giao tir duc
va cai dau tién (hinh 2.13) dugc phinh 1én va giao to duc dugc gan & bén vai thi noan.
Theo Blackwell (1943) hung co c¢6 khoang 9 nhén va noan phong c6 khoang 24 nhan.
Véch ngan phat trién & tai dé cia mdi co quan sinh duc, mot sd nhan cua ca hai co quan
sinh duc bi thoai bién va chi dé lai 4 - 5 trong hung co va 8 - 9 trong noan phong, nhiing
nhan khoéng bi thoai hoa ciing cho thidy mot sd phéan cit trong d6 nhitng khong bao 16n
phat trién trong nguyén sinh chat.

antheridia ocogonium OOgonlum

(= N
'r,'_ @ )

A" ! “k-n,_f

. oosDO"e \

A iiﬂptw

antheridium

ocoogomal
hypha

antheridia

w ocogonium

fertilization
H 1l tube

noan phong

ocogonium

antheridium
hung co

chu chat

periplasm

female nucleus

ocoplasm male nucleus

noan bao chiat

fertilization
tube
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Hinh 2.13. Sinh san hitu tinh & nAm Phytophthora (Sharma, 1998)

4. Su thu tinh

Alexopoulos va Mims (1979) di dé cap rang sy thu tinh khong dugc quan sat & P.
infestans trong khi Hemmes va Bartnicki-Garcia (1975) d quan sat éng thy tinh di vao
trong noan phong & P. capsici nhung khong quan sat duoc sy kién thy tinh trén thyc té tuy
nhién né khong cho rang su thy tinh khong xay ra; Tring thy tinh goi 13 bao tr nodn hay
bao tir tiém sinh.

5. Sw nay choi chira bao tir noan

Bio tir nodn can thoi gian truong thanh (nhidu tudn hay nhiéu thang), mdi bao tur
noan moc mam bang cach tao éng phdi va tir dng phoi phat trién thanh mot tai bao tr; Tai
bao tir da nhan tao ra nhiéu bao tir dong cd 2 roi don nhan g1ong nhu sinh sén vo tinh,
nhirng bao tir ddng nay dugc cho vao nang va moc mam s& cho khuan ty sinh dudng méi.

6. Nhirng diém khac biét giira giéng Pythium va giéng Phytophthora

Pdc tinh gidng Pythium gidng Phytophthora
Chiéu rong khuan ty 5 dén 10 um 6 dén 14 um
Céu tao vach khuan C6 nhiéu protein co it protein
ty
Giac mut Khong co Luon ludn co6
Cong bao tir rat khé phéan biét v6i khuan ty | Tai bao tir phat trién trén cong
bao tu
Tai bao tir Hinh cau (it khi ¢6 hinh trimg) Hinh trimg
Vi tri thi bao tir Phén cudi hoic xen giita Lu6n luén & phan cudi
Vi tri cua dong bao tu Khoéng & trong tai bao tur Lu6n ¢ tai bao tir
Véch thi noan Trong sudt, tron lang, ¢6 nhiéu Mau nau, gd ghé, c6 budu
gai
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Ghi chi: T4t ca hinh trong chuong ndy déu duoc trich tir Textbook of Fungi do
Sharma (1998) bién soan
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Chuwong 3:

Nganh phu Nam tiép hop (Zygomycotina = 16p
Ziygomycetes)

Céc loai nam thudc nganh phu nay khong c6 bao tir dong, bao tir c6 vach day,
chac chan nén goi 13 bao tir tiép hop (zygospores).

1. Pic tinh chung ciia nganh phu Nam tiép hop

- DPay la nhom nam ky sinh trén dong vat, thuc vat va ca trén nam khac

- Hau hét ndm cho khuén ty phat trién va phan nhanh; c6 mau nau, xam, tréng

- Té& bao nim chua ddy du cic thanh phan nhu ti thé, nhan, ribd thé, hat lipid,
mang ndi mac

- Mang té bao chu yéu la chitosan — chitin. Chitosan c6 nhiéu & bd Mucorales va
Entomophthorales nhung khong c6 by Zoophagales

- Nam khong c6 trung thé (centrioles)

- Sinh san vo tinh vdi bao tu trong tai hay boc (sporangiospore) con goi la bao tir
bat dong (aplanospores), chira rat nhiéu boc hay tai bao tir (sporangia). So it
loai ndm sinh san vé6i bao tir vach day (chlamydospore), bao tu dinh (conidia)

- Sinh san hitu tinh véi sy phan chia giao tir (2 giao tir phat trién tir khuan ty khéc
nhau). Hai giao tir hop nhau thanh bao tir c6 vach day goi la bao tur tiép hop
(zygospore) nén goi la 16p nam tlep hop (16p Zygomycetes). Bao tu tiép hop
chdng chiu sy kho han va nhimg yeu t6 bat loi cia moi trudng; vo bao tir co
mau dic trung 6 nhiéu loai nAm nhat dinh.

2. Phan loai

Webster (1980) phan loai nganh phu hay 16p nim tiép hop chi c6 2 bd

Mucorales va Entomophthorales
B0 Mucorales

B Mucorales bao gdm nhing loai phé bién trong ty nhién nhu dit, khong khi,
xac b thyc vat... trong d6 c6 nhiéu loai ciing ¢6 ich cho con nguoi. Khuan ty phan
nhanh va c6 vach ngan ngang, trong té bao chat v6i thanh phan d3 néu ¢ dic tinh
chung cua 16p nay, t& bao chat co thém tai chira dich (cisternae) c6 nhiém vu glong
nhu bo Golgi; Sinh san hitu tinh voi tiép hop tir (zygotes)(giao tir da nhan hay nhiéu
nhan nhi bdi [diploid]).

Theo Martin (1961) phan chia bd nay gdm c6 9 ho nhung Hesseltine va Ellis
(1973) chia bd nay thanh 14 ho khac nhau trong d6 ho Mucoraceae quan trong nhat.

Ho Mucoraceae
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Nhitng loai ndm thudc ho ndy c6 nhimg dic tinh chung 1a vo té bao chia

chitin, chitosan; nim c6 tai bao tir 16n (sporangia) chira cudng hay 16i (columella) va

bao tur tiép hop hién dién hau hét cac loai trong ho; Hesseltine va Ellis (1973) chia ho
Mucoraceae thanh 20 giéng trong d6 chi Rhizopus va chi Mucor 1a quan trong nht.

2.1. Gidng [Chi] Rhizopus

Gidng nay c6 it nhat 120 loai va thir dwoc mo ta trong d6 Rhizopus stolonifer
(R. nigricans) 14 loai phd bién trong thién nhién va duoc mé ta twong d6i ky; Rhizopus
stolonifer thuong hién dién ¢ banh mi ct nén thudng dugc goi 1a mde banh mi, nd con
hién dién trong dat, trong trai ciy hu, cu.... né con ky sinh trong ré khoai ty, tdo, ddu,
ca chua nhiéu khi chiing con gy ra bénh trén dong vat nuoi.

Hau het nhimg loai Rhizopus la nhimg loai thyc vat hoai sinh (saprophytes), ching
phat trién khuan ty bao phu phan bén ngoai cua co chat (vi du nhu banh mi), khuén ty
cia Rhizopus stolonifer ¢6 mau tring, phan nhanh, da nhan va khéng c6 vach ngin
ngang . Hau hét cac soi khuan ty c6 dang nhu soi bong vai khi con non (hinh 3.1), sau
d6 phat trién sau vao co chat thi phan chia thanh 3 dang khuén ty

Rhizopus

bread Banh mi

‘F.’O"i dish Dia petri

Khone bao
vacuole .
vo khuan ty
nuclei hyphal wali

nhan

Cytoplasm
cytoplasm (granular)
(vacuolate)
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Hinh 3.1. Nam Rhizopus phat trién banh mi cu (a), soi khuin ty nam véi nhiéu nhan
cung dinh tang trudng (b) (Sharma, 1998)

: khuan can (rhizoids), khuin ngang (stolon) va cong mang tai (boc) bao tir
(sporangiophores)(hinh 3.2).
- khuan can 13 khuan ty an sdu vao co chat twong ty nhu ré cdy an sau vao dét
nhung chung phat trién can hon.
- khuan ngang la khuan ty nhung phat trién chiéu ngang, bén trén mit co chat,
chung noi tirng nhom nam vé1 nhau.

- Cong mang tui bao tur 1a khuan ty moc thang 1én khong, ching phat trién tir
trung tam dlem xuat phat ciia khuan ngang va khudn cin, mdi cong mang tai
bao tir phat trién tan cung 1a tai bao tir (sporangium), day 1a giai doan sinh san
v tinh.

2.1.1 Cau tric bén trong ciia khuan ty

Khuan ty ¢6 cdu tric hinh 6ng (hinh 3.1b) vé1 vach khuan ty cdu tao bang chitin,
siéu cdu tric cua vach khuan ty cho thay chung ciu tao bang vi soi (microfibrillar),
chay song song bén bé mit ndi voi nhau bang mang plasma mong; Hat nguyén sinh
(protoplast) 1a nhitng hat bao gdm nhan, hat du trit, ti thé, ribé thé, mang ndi mac va
nhimg khong bao (vacuole) va nhitng hat ndy tap trung nhiéu ¢ dinh ting truéng hay
dau khuan ty.
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Tui bao tor

Sporangium

spores

cubng,16i
& columella

rhizoids

khuan can

Hinh 3.2. Ba loai khudn ty ctia ndm Rhizopus 13 khuan can (rhizoid), khuin ngang
(stolon) va cong bao tir (sporangium)(Sharma, 1998)

2.1.2. Dinh dudng

Khuén cin tong hgp va phong thich nhiéu enzym trong d6 c¢6 nhimg enzym
phan huy tinh bdt thanh duong don; méi trudng véi nhi€u nito hitu co va vo co s€ giup
Rhizopus tong hop nhiéu protein hon.

2.1.3 Sinh san vo tinh (Asexual reproduction)

Pic tinh cuoa gidng ndy 1a hinh thanh nhiing cong mang boc bao tir
(sporangiophores) va tidi (boc) bao tir (sporangium). Bao tir khong c6 roi, gin nhu
tron, ddng nhét, da nhan nam trong tai mau den goi 14 thi bao tr, mot thi bao tir phat
trién don doc va tan cling cta cong mang boc bao tir (hinh 3.2) va boc bao tir c6 mau
den nén con goi 1a méc den.
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2.1.4 Sinh san hiru tinh (Sexual reproduction)

Bit ddu giai doan sinh san hitu tinh bang su tiép hop (conjugation) va két qua tao
nén bao tir tiép hop (zygospore), qué trinh sinh san hitu tinh chia ra 2 truong hop nhu
sau:

- Di tan (heterothallic) trong d6 2 ndi khac nhau tir 2 soi nAm khac (tam goi 14 +

va -)két hop voi nhau

- Pong tan (Homothallic) trong d6 2 noi két hop tir mot soi nAm nhu truong hop

Rhizopus sexualis.

Trong nhimg loai di tan, hai khuan ty khac nhau cho ra 2 bao tir khac nhau + va -
s& két hop lai v6i nhau thanh thé nhi boi (diploid) va phat trién thanh tai giao tir non
(progametangia) goi 1a thé tiép hop (zygophores)(hinh 3.3).

thé tiép hop

Zyguptures ‘ Thi giao tir non
progametangsa

zygospore G

gametangia = tii giao tir

Hinh 3.3. Sinh san hitu tinh v6i truong hop di tan trong do 2 bao tir + va - két hop
v6i nhau tir 2 khuan ty nam khac nhau tao nén bao tir ti€ép hop (Sharma,

1998)
boc bao tir
zygosporangium @
{ O @ meiospores
columella ®
J S Bao tir don
boi
_promycelium {}
~arminating
Béo tﬁ' _Ygospol'ﬂ
moc mam \
— ek b e ] germinating
- ‘ ' zygospore
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Columella = 16, promycelium = tién khuan ty

Hinh 3.4. Bao tr ndy mam cho ra céac tién khuan ty va tao ra cac bao tir ¢ nhan don
bdi (Sharma, 1998)

Bao tu tiép hop (zygospore) moc mam bang cach pha v& vo bao tir (hinh 3.4) phat
trién thanh mot khuan ty hinh ong moc thang 1én khong goi 1a tién khuan ty
(promycelium); Tién khuan ty bit dau giam phan dé cho cac nhan don boi (n nhiém
sdc thé [NST]) va hinh thanh ti bao tir & tin ngon va tui bao tir nay chira bao tir ca hai
loai + va - . Trong truong hop ddng tan (nhu Rhizopus sexualis) thé thu tinh xut
phat tir mot khuan ty (hinh 4.5) va tao nén bao tir tiép hop riéng biét két hop véi nhau.
Sy phét trién tién khuan ty nim R. sexualis twong tu nhu ndm R. stolonifer.

§\\v®

zygophores

< Tni giao tir
uspensor

Zygospore

Bao tir tiép hop

%%

Hinh 3.5. Sinh san hitu tinh véi truong hop ddng tan & nidm Rhizopus sexualis
(Sharma, 1998)

2.2 Chi Mucor

Mucor 1a nhém nam hoai sinh trén xac ba hiru co dic biét trong da day cua ngua va
trdu bo (Mucor mucedo), nhiéu loai phét tan trong dat nhu Mucor racemosus va Mucor
spinosus, nam nay ctng c6 mdt trén banh mi cu, thit, pho mat, nudc trai cay... nhiéu
lodi gy ra bénh mycormycosis trén nguoi va gia suc; Tuy nhién nhiéu loai ndm ciing
c6 ich nhu Mucor rouxii phan hity tinh bot thanh duong; Pic tinh phat trién cua Mucor
gidng nhu Rhizopus, vi du nhu chung phat trién khuan ty trén banh mi cu trong 24 gio.
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2.2.1Sinh sian vo tinh (Asexual reproduction)

NAm Mucor sinh san vo tinh nhu ndm Rhizopus bang cach thanh 14p cong mang
boc bao tir va bao tir vach day (chlamydospore).

- Cong mang boc bao tir véi nhitng bao tr bat dong hinh thanh trong cai bao hay
boc bao tir (sporangia); mdi boc bao tir phét trién tan ngon, khong phan nhanh va cong
mang boc bao tir phat trién riéng biét, khong cting nhém (hinh 3.6) nhiéu khi c¢6 nhiéu
lodi c4 biét co thé mang boc bao tir phan nhanh nhu Mucor racemosus (hinh 3.7) va
Mucor plumbeus.

spores
sporangium., __ -l
bocbaotr : )

mycelium (

’ m
Hinh 3.6. Cong mang boc bao tir voi 1 boc bao tir (Sharma, 1998)

Trong té bao chét chtra nhiéu nhan nhung & bao tir chi ¢ 1 nhan, tui bao tir d6i sang
mau nau khi bao tir truéng thanh va dé dang vé ra dé phong thich bao tir theo gid,
nhiéu khi bao tir dinh vao chan con tring dé phat tan téi nhitng ngudn thirc an khac va
khi ¢ diéu kién thuan tién, bao tir néy mam cho ra mot khuédn ty moi.

Khong glong nhu nhing loai khéc trong giéng Mucor, Mucor rouxii c6 bao tir
nay mam nhu nim men trong diéu kién ky khi, dac biét khi co sy hién dién cua khi
CO,; tuy nhién , khi c6 du oxi thi bao tir ndy mam cho ra mét khuén ty binh thuong.
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sporangial wall
sporangilospores

remnanits -

N A N\ 9 &1 Of
Hinh 3.7. Thé mang boc bao tir v6i SoGrangiin sl

nhiéu boc bao tir 5 c;q L A
e
1

sporangial wall = v tli bao tir A AP breachead
sporangiospores = bao tir | |sporangiophore
branched sporangiophore =

\
| \

cong mang boc bao tir phan nhanh \ {branched

1N o X sporan- .
chlamydospore = baf) tU{ vach day ophore| |SPorangium
sporangium = boc bao tir

\

\
:
A

chlamydospores

W

- Bao tir nang chi thanh 1ap khi khuén ty tao ra nhiing té bao c¢6 thanh day nhu trudng
hop Mucor racemosus (hinh 3.7).

sporangium

‘ (+ or —)
Hinh 3.8. So d gy
St AL
S}nh san hu’l{ REPRODUCTION spores
tinh (dong tan) i or. =)

6 Mucor
Mucor
i mycelium

/(+or—)\

Progametangium = ?DOWS) \ progametangium
<A . , —+Oor— —
tien glao tl.I progametangium =)
Gametangium = / (+)
giao tur sporangium gametang(u_u;n
Zygospore = bao tir (+or-) SEXUAL
tiép hop REPRODUCTION gametangium
(+)
iosis
meiosis.
\zygmpore

(#—)

2.2.2. Sinh san hiru tinh (Sexual reproduction)

Trong sinh san hitu tinh, Mucor c6 nhitng dic diém chung véi Rhizopus, M.
genevensis va nhi€u loai khac 1a nhirng loai dong tan (tat ca sinh ra tr mot khuan ty va
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thanh 13p bao tr ti€p hop)(Hinh 3.8), tuy nhién, M. mucedo va nhiing loai khac lai 1a di
tan (hinh 3.9)

_ ASEXUAL
Sporangium  REPRODUCTION  SPores (+)

i /

mycelium (+)

\ -
/ Mucor progametangium
(+)

spores mycelium ()~

(+) ;
ASEXUAI. p’”‘m"("ﬂ‘;'“m

sporan ium REPRO-
_) DUCTION v

wes (-) gamatangium
sporangium

(+) spores SEXUAL

( REPRODUCTION
gametangium
sporanglum (=) (+)

‘“ “~\, zygospore
(+ =)

Hinh 3.9. So d6 sinhsan hitu tinh (di tan) nAm Mucor (Sharma, 1998)

Hai giong Rhizopus va Mucor trong ho Mucoraceae c6 nhitng diém khac biét co
ban sau:
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gidng Rhizopus

giong Mucor

C6 khuan can
C6 khuan ngang
Thire an duoc hap thu tir khuan cin

Cong bao tir phéat trién riéng biét voi
khuan can

Bao tr dinh trén cubng bao tir va kho
phan tan

Khéng c6 khuan cin
Khong c¢6 khuan ngang
Thire an dugc hap thu tir bé mit khuan ty

Cong bao tir phat trién riéng biét va khong
cung tap hop thanh nhém

Bao tir dé phat tan theo gio

Tam quan trong cua b Mucorales

1. Cac gidng trong bo niy gy ra mot s bénh trén khoai tay, dau, tdo, va nhiéu

loai trai cay khac

Nk v

Rhizopus oryzae va R. stolonifer

N

Sufu

Hot gidng ludn nhidm céc bao tr cua cac gidng trong bd nay

Rhizopus 1a tac nhan nhiém mdc trén banh mi

Cac giong nam con gy ra mot sd bénh trén nguoi va gia suc

Nhiéu loai trong gidng Rhizopus tong hop acit lactic va acit fumaric nhu

Nhiéu loai trong glong Rhizopus va Mucor dung dé san xuat ruou
Nhiéu loai trong gidng Actinomucor va Mucor ding dé san xuit Tempeh va

8. Nhiéu loai ctia gidng Blakeslea tong hop nhiéu B-carotene
9. Nhiéu loai trong bo nay c6 kha ning ky sinh trén nhiéu loai nAm khac
10. Rhizopus stolonifer dugc ding san xuat corticoid
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Chwong 4:

Nganh phu Nam Nang (Ascomycotina = 16p
Ascomycetes)

Nganh phuy Nam Nang chi gdm cé nhitng nhém nam c6 bao tur 1a bao tir nang

(ascospore), nhom nam nay 1a nhom bic cao hay nhom nam tién hoa hon; Webster
(1980) cho rang nganh phy ndy 1a nhom nam 16n nhat véi hon 15.000 loai. Bao tur
nang 13 bao tir ndm trong mot cai tai hay con goi 1a nang (ascus) hodc 12 nam tii.

1. Pic tinh tong quat

L.

7.
8.

9.

Nhom nam xuét hién & hau hét cac ving c6 khi hau khac nhau va phat trién pho
bién trong dat, trong ving nudc min hay nude ngot, hoai sinh trén xac bi dong
thuc vat va ky sinh trén thuc vat va dong vat.

Khuén ty phat trién va phan nhanh, c¢6 vach ngin ngang; mdi doan nam chia
nhiéu nhan. Tuy nhién, nAm men la sinh vat don bao.

. Trong mdi vach ngin c6 mot 16 nho dé ty thé, nhan va nhitng phan tir khac cd

thé di chuyén tir té bao nay sang té bao khac.

MJdi té bao chia chitin trong cac vi s¢i, ngoai ra con cd mannose, glucose,
amino duong va protein cung véi mot enzim trong thanh phan voé té bao.

Dic tinh quan trong dé phan biét voi cac nhém ndm khéc 14 nang (ascus) chua
cac bao tur sinh san.

Bao tir nang dugc tao ra sau giai doan hop nhén (caryogamy) va giam phan,
trong moi nang thuong chira 8 bao tir. Tuy nhién, c6 mot s6 loai co s6 lugng
thay ddi tir 1 dén hon 1000 bao tir trong nang.

Bao tir nang dugc xem 1a bao tir hoan chinh

Nang hop thanh nhém goi 13 bao nang (ascocarp), thé qua bao tir hay thé qua
tai.

Thé qua bao tir c6 dang ly (cup) hay dang binh (flask)

10. Bao tir khong c6 roi trong tat ca cac chu ky sinh truong.
11.Sinh san vo tinh véi bao tir dinh (conidia), bao tir dinh & trong mdt cai boc goi

la Cuér}g bao tir dinh (conidiophore). Trong mot s loai, sinh san v tinh v&i bao
tor phan (pycniospore), bao tor vach mong (oidia) hay bao tr vach day
(chlamydospore)

2. TAm quan trong vé Kinh té

Nhiéu nhém nam trong nganh phy nay cé nhimng tac hai nhu sau:

L.

Nhiéu loai Aspergillus va Penicillium gy ra sy hu hai thuc phdm ciing nhu vat
dung khéc nhu da, nhiéu loai thuc vat chira cellulose bi nAm Chaetonium huy
hoai
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Nhiéu loai ndm con tin cong cdy trong gy ra bénh dom phan, thui trai, hu ré..
Chung con gay bénh trén gia stc, nguoi nhu truong hop bénh Aspergillosis do
nam Aspergillus fumigatus gy ra, Aspergillus flavus va A. luteus tao aflatoxin
va Aspergillus niger gy ra triéu chimg giéng nhu bénh lao.
Dic biét Claviceps purpurea chira nhidu alkaloid c6 thé gy chét & dong vat va
ca con ngudi nhung nd ciing duoc sir dung 1am thude.

Tuy nhién, nganh ndm nay ciing c6 11 ich quan trong khéac nhu sau:

L.

Nhiéu loai nam men dugc biét c6 kha nang 1én men bia va sdn xuat men banh
noi

Penicillium notatum tong hop ra khang sinh penicillin

. Nhiéu loai nAm san xuét ra acid hitu co nhu acid citric, acid oxalic, acid

gluconic, vitamin va glycerol
Aspergillus wentii dugc dung dé€ 1én men dau nanh ¢ Nhat ban

3. Hop nhan

Pay 1a mot trudng hop dic biét & nhom Nam Nang gdm cé nhitng trudng hop dic
thu sau:

3.1Hgp giao tir (gametangial copulation)

Hai giao ttr twong dong hop nhau tir 2 dau hay 2 té bao dé trd thanh té bao nhi

bdi va hinh thanh mét nang (hinh 4.1: A — F)
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Hinh 4.1. Qua trinh hop giao tir (A — F) ; Toan giao (Hologamy)(G — J); Tiép xtic
gitra 2 giao tur (K- L); Tu giao (autogamy)(M — N)(Sharma, 1998)

3.2. Tinh toan giao (Hologamy)
O nam Schizosaccharomyces octosporus, hai t& bao dinh dudng truong thanh s&
tr¢ thanh hai giao tir va qua trinh hop nhén trai qua giai doan hgp nhan va hop t€ bao
chat (hinh 4.1: G-L).

3.3. Tiép xuc giira hai giao tir (Gametangial contact hay gametancy)

V& mat hinh thai, cac giao tir ciia nganh ndm rat khac nhau c6 thé do don nhan
(uninucleate) nhu gidng Sphaerotheca hay da nhan (multinecleate) nhu giéng
Pyronema. Giao tir duc dugc goi la hung khi (antheridium) va giao tur cai hay trung
(nodn) thong qua 16 tiép xtic giira 2 giao tir, nhan cia hung khi di chuyén vao tring,
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dac biét mot vai loai nam chira mdt ong chuyén bi¢t goi la 6ng noan bao (trichogyne)
dé ti€p nhan nhan cua hung khi (hinh 4.1: K- L).

3.4. Tu giao (Autogamy)

O nam Penicillium vermicullatum, mot dau cua hung khi tiép xuc vo1 noan bao
r0i tu dong hai nhan bat cip goi 1a nhan kép (dikaryon)(hinh 4.1 : M — N); Nhu vay,
hung khi chi thy dong chd su két hop cta hai nhan goi 1a ty giao, tuy nhién khong phai
loai ndo trong ndm Ascomycetes thanh 1ap hung khi.

3.5. Hién twong hop giao tir (Spermatization)

O nidm Neurospora sitophylla, Mycosphaerella tulipiferae va mot sd loai ndm
khac khong tao thanh hung co, te bao giao tu dyc c6 hinh bau duc, don nhan goi la tinh
tor (spermatia); trong mot s6 loai, tinh tir phat trién thanh cuong sinh tinh tu
(spermatiophares) nhung trong cac loai nam phat trién hoan chinh, tinh tir di chuyén tir
khuan ty cha me t&i ong noan bao, hay nhiéu khi tinh tir di chuyén nhd gi6, nudc hay
con trung; Su hop giao gitra tinh tir va co quan noan bao goi 1a hién tuong hop giao.

Nhiéu khi bao tir dinh (conidia) va bao tir vach moéng (oidia) ciing tré thanh tinh tir
va chung tién vao co quan nodn bao dé tién hanh su hop giao.

3.6. Sw giao phdi gia hay su tiép hop sinh truéng (somatogamy)

Trong mot nam tién hoa hon, sy hop nhéan xay ra giita hai khuan ty dinh dudng,
nhan cua khuan ty nay tién vao khuan ty kia va hop nhan.

4. Su twong hop (compatibility)

Day la truong hop két hop hai khuan ty c¢6 tinh duc khac nhau, nganh phu nay chia

lam hai nhom:

1. Loai ddng tan (homothallic) 13 nhiing lodi ndm c6 thé tu thanh 14p nang (asci)
ma khong can c6 su két hop cua tinh duc ciia mdt loai khac, chung tu két hop
v6i nhau dé thanh thé nhi boi.

2. Loai di tan (heterothallic) 14 nhitng loai nim két hop hai tinh duc tir hai khuan
ty khac nhau dé thanh nag va di nhién mdi khuan ty chira n NST (don boi).

5. Thanh 1ap NANG

Sau khi thy tinh, nang s& thanh 14p va phat trién bang cach truc tiép hay gian
tiep

5.1 Sy phat trién gian tiép
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Hai giao tir tiép xtic voi nhau, nhan dyc Q tir hung khi thong qua dng dan t&i tii nodn
(ascogium) va két hop v6i nhan cai E& ddy nhung khong c6 sy hoa 1an nhan Qva nhan
E, su bit cip hai nhan goi 1a nhan kép (dikaryons)(hinh 4.2A).

ascogonium sterile hyphaekhuin ty
trichogyne

sterile
hyphae antheridium

ascogenous

ascogonium

antheridium

trichogyne

ascospores

ascogenous LR T

. hyphee
khuén ty nang antheridium

C

t€ bao tin cling
moéc crozier p’“‘g"""““'
o

ascogenous

D E

Hinh 4.2. Sy phat trién gian tiép v6i A: hinh thanh nhan kép (dikaryon) va nodn
phong (ascogium), B: phat trién ctua khuan nang (ascogenous hyphae), C: bao nang
(ascocarp) trong boc, D - J: cac giai doan phat trién cua ciia mot nang (ascus)(Sharma,
1998)
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Df)ng thdi c6 nhiéu nhan kép trong mot tai nodn va vach cua tii nodn ngly cang

phat trién chiéu dai va chiéu dimg goi la khuan nang (ascogenous hyphae)(hinh 4.2B)

va nhitng kép di chuyén vao cac khuan nang ndy, cac khuan nang phat trién dan dan

(hinh 4.2C) trong d6 nhitng t& bao mang 2n NST (mdt tir hung khi va mot tir nodn

bao), phat trién thanh cudng, tir ddy cac nang bit dau tao thanh & dau cudng vai céac té

bao mang n NST hinh thanh tr sy tach d6i ctia nhan kép (hinh 4.2D — J) dé tao ra cac
bao tir nang (ascospore) chira trong cac nang (ascus).

5.2. Sy phat trién tryec tiép

Trong nhitng nam ha dang, su két hop té bao chat (plastogamy) xay ra ngay sau
su két hop nhan (karyogamy) va nhiing té bao nhi bdi s& phat trién truc tiép thanh cac
nang, sau do nhan s& gidm phan cho ra 4 hay 8 nhan don boi va tao thanh bao tir nang,
truong hop nay thuong gip & Schizosaccharomyces, Saccharomyces, Dipodascus,
Eramascus....

6. Bao nang (Ascocarp)

Ngoai trir nAm men va mot sd loai nam thuéc Endomycetales, bao nang hinh
thanh dé chua céc tai nodn, nang, bao tir nang, hung khi.... lién két voi nhau thanh mot
thé qua hay bao nang.

C6 bdn loai bao nang thudng gip trong nganh phu nay 1a:

6.1 Thé qua kin Cleistithecium)

Bao nang hinh ciu hoac gan tron va mé ra bén ngoai nhu truong hop trong bd
Erysiphales, Eurotiales (hinh 4.3A va hinh 4.3B)

6.2 Thé qua mé (Apothecium)

Bao nang c6 dang hinh tach, ly.... thuong gap & by Helotiales va Periales (hinh
4.3C)

6.3 Thé qua dang chai (Perithecium)

Bao nang c6 dang nhu hinh tam gidc, mo ra & miéng hay 16 thuong gip ¢ 16p
Pyrenomycetes (hinh 4.3D)

6.4 Thé qua gia (Pseudothecium)

Bao nang giéng nhu thé qua dang chai nhung c6 bau chtra nhé va miéng 16n (hinh
4.3E)

7.. Phan loai

Ainsworth (1973) phan chia nganh phu Ascomycotina thanh 6 16p:
Hemiascomycetes, Loculoascomycetes, Plectomycetes, Laboulbeniomycetes,
Pyrenomycetes va Discomycetes
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7.1. Lop Hemiascomycetes

L&p nganh gém nhing loai nAm c6 dang don gian (don bao), tiéu biéu 1a nhém
NAM MEN
Tir “YEAST” 1a tir dé chi dang don bao, phin nay nay chdi hay phan do6i
(fission), cho nén Kreger van Riz (1973) nhiéu nim men thudc nganh phu
Ascomycotina, co khi thudc Basidiomycotina hay ndm bat toan nhu:
- Ascomycetous yeasts
- Basidiomycetous yeasts
- Deuteromycetous yeasts

\l| cleistothecium

7

appendages

cleistothecium

perithecium

apothecium
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Hinh 4.3. Cac dang bao nang: Thé qua kin [Cleistothecium](A va B), thé qua mo
[Apothecium](C), thé qua dang chai [Perithecium](D), thé qua gia [Pseodothecium](E)
(Sharma, 1998)

Trong phan nay, chi thao luin vé phan Ascomycetous Yeast.

B0 Endomycetales

Ho Saccharomycetaceae
Saccharomyces cerevisiae
Glong [Chi] Saccharomyces c6 khoang 40 loai (van der Walt, 1970) va cac loai
trong giéng nay dugc biét nhidu do ching duoc Gng dung trong lam noi banh, bia,
rugu...., ching hién dién nhiéu trong san pham c6 duong, dat, trai cdy chin, phan
hoa... Nam men c6 hinh bau dyc, gan tron, kich thudc khoang 6 - 8§ umx 5 - 6 pm, vo
té bao cdu tao boi carbohydrat, lipid, protein day khoang 0,5 um, mang té bao chat, té
bao chit va nhan da duoc trinh bay chung & phan “Té bao vi sinh vat chin hach”.
Nhan ndm men (hinh 4.4) c6 phan trén 1a trung thé (centrosome) va
centrochrometin va phan day ctia nhan c6 thém khong bao (vacuole), bén trong chira 6
cap nhiém sic thé (NST) va bén ngoai mang nhén c¢6 nhiéu ti thé bam quanh.

Sall wall

Vo té ba cytopiasmté’ bao chat

Plasm P eRea

centroa]mne
trung

centrochromatin

milochon?}gi&é

nuﬁ!ﬁ: ll“lJl‘?ﬁn

chromﬂ t%se

nuclear yva ...
a”n cla ﬁﬁgng bao
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Hinh 4.4. Nhin cta ndm men v6i nhitng thanh phan dac biét (Sharma, 1998)

Nam men 12 nhém di dudng, ngudn thirc dn chinh 1a dudng (sucroz, glucoz, fructoz....)
va cac nguyén t khac, nhiéu loai dic biét co thé sir dung dugc tinh bot. Noi chung
nam men tong hgp mot s6 enzim can thiét dé c6 thé str dung cac ngudn carbon trén va
cudi cung 1a san pham ruou va khi carbonic

nam men /

C6H1206 > 2C2H5OH + C02 =+ 2H20 =+ Ilél’lg llIO'Ilg

Sinh san v6 tinh & ndm men thudng gip nhat 1a nay chdi (hinh 4.5), theo Hartwell
(1974) khi mét choi hoan chinh s€ phat trién ngay noi ¢ d6 chdi s€ ndi lién vdi t€ bao
me (bud scar) va khi choi ro1 ra t€ bao me goi la diém sinh san (birth scar)(hinh 4.6).

storage granule

les " N A A+ o A
vacuolar granuie Hinh 4.5. Nay cho6i ¢ nam
s - vacuole men (Sharma, 1998)
u
scar lar membrane
7 V8t \he khong bao

choi
cell membrane
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Hinh 4.6. Céc giai doan phat trién chdi va chdi tach ra khoi t& bao me (Sharma, 1998)

Su phéan d6i (fission) khéng nhan thiy & Saccharomyces cerevisiae nhung thudng gip
O Schizosaccharomyces.

* Sinh san hiru tinh

Nam men khéng sinh ra cac co quan sinh duc ma chung sinh ra hai té bao dinh
dudng ma nhiém vu gidng nhu cac giao tu; Qua trinh hop té bao chat (plasmogamy)
va hop nhén (karyogamy) xay ra va thanh 1ap té bao nhi bdi, nang va cudi cung 1 bao
tir nang thanh 13p trong nang (hinh 4.7).

gamelangia

ascospores nhi bdi

young
ascus

ascus mother
cell (2n)

zygote hgp i
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Hinh 4.7. Giai doan sinh san hitu tinh & nAm men Saccharomyces cerevisiae (Sharma,
1998)

S6 bao tir nang tuy thudc vao sO lan phan chia nhan nhung thuong la 8, bao tu nang
duoc giai phong, nay mam dé hinh thanh té bao dinh dudng méi tir diy ching sinh san
vo tinh bang sy niy chdi hay phan doi.

Tuy nhién, sinh san hiru tinh khong phai don gian nhu mé ta & phan trén; theo
Guilliermond (1949), nim men c6 3 loai chu ky sinh trudéng hay vong doi khac nhau
duge mo ta & 3 loai ndm men: Saccharomyces cerevisiae, Saccharomyces ludwigii va
Schizosaccharomyces octosporus.

7.1.1. Saccharomyces cerevisiae

Day 1a loai di tdn véi 4 bao tir nang hinh thanh trong 1 nang véi 2 bao tir nang
mang gen a va 2 bio tr nang mang gen a, ca hai loai gen phét trién doc 1ap. Khi tién
hanh tiép hop , mdi loai a hay a sé& tao ra mot chdi mang tinh giao tir roi hai giao tir té
bao o va a s& tlep hop thanh tlep hop tir (zygote), sau do té bao tlep hop nay chdi cho
ra mot té bao giong hét nhu té bao tiép hop nhung mang 2n NST, té bao tlep hop phat
trién thanh nang (t& bao tiép hop to hon té bao dinh dudng va c6 hinh bau duc) va
trong diéu kién maoi truong bat 1oi, té bao tiép hop giam phan dé hinh thanh té bao 4 té
bao don bdi véi 2 té bao don boi mang gen o va 2 té bao don boi mang gen a.

7.1.2. Saccharomyces ludwigii

N4m men nay bat dau véi 4 bao tir nang A, A,, A;, va A, trong mot nang mong
v0; 4 bao tu nang nay s€ hoat dong nhu cac giao tur .

Su tiép hop voi Ajva Ay va cudi cung thanh lap 2 te bao t1ep hop nhi bdi (hinh
5.8) trong 1 nang, moi té bao tlep hop ndy mam véi mot dng mam (germ tube) tho ra
ngoai, ong mam la mot loai té bao da nhan va hoat dong nhu mot soi khuan ty nhi boi
va cudi cung phat trién thanh 1 té bao nhi bdi va dugc xem nhu mot nang. Nhan cia té
bao nhi bdi vo1 hai 1a Al va hai la A2; Nhu vay, Saccharomyces ludwigii c6 vong doi
hoan toan 13 nhi boi va té bao don boi chi & giai doan bao tr nang dé hinh thanh mot
nang va tiép hop dé tao té bao tiép hop.

7.1.3. Schizosaccharomyces octosporus

Day la loai ném déng tan, té bao dinh dudng la don boi va phan doi thanh 2 té bao
con (hinh 4.8), mdi té bao don boi 14 té bao giao tur va sinh san htru tinh xay ra voi hai
té bao tién gan lai nhau va moc ra mot chéi (producrance) va tiép xtic voi nhau tao
thanh mét duong hay mot 6ng thong véi nhau goi 1a 6ng tiép hop (conjugation tube)
hay kénh tiép hop (conjugation canal), nhan cua hai té bao giao tir di chuyen vao trong
dng nay va tién hanh tiép hop tai day roi hinh thanh nhan nhi bdi, t& bao chat cua hai
giao tr nay hop nhau thanh té bao tiép hop sau d6 tao thanh mot nang. Nhan té bao
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hop tir phan chia 1an du 14 giam phan dé thanh 4 nhan don boi rdi tiép dén 1a phan
chia thanh 8 nhan va 8 nhan nay thanh 8 bio tir nang va chu ky sinh truéng hoan tat.

Nhu vdy, nAm men Schizosaccharomyces octosporus ¢ chu ky sinh truong d6i
xtng v6i Saccharomyces ludwigii chl yéu 1a giai doan don boi.

Tam quan trong kinh t€ clia nam men

Nam men gitr vai tro quan trong trong doi1 song con nguoi va ddc biét trong
nhiing lanh vuc sau:
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Hinh 4.8. Chu ky sinh trudng ctia Saccharomyces ludwigii (A - E), chu ky sinh truong

cua Schizosaacharomyces octosporus (F - O) (Sharma, 1998)
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. N4m men c6 kha nang 1én men rugu trong diéu kién ky khi dé tao thanh ruou

va khi carbonic nho c6 mgt hé thong cac enzim. Ngoai ra, ching con lam men
banh no1, ruou nho, bia.
Chung con tao ra nhirng san phdm phu nhu glycerol, acit béo, acit hitu co...

. Nam men tron voi tinh bdt dé€ tao thanh banh men va dugc st dung rong rai trén

the gioi

N4m men c6 thanh phan vitamin cao va protein trong duong véi thit

Mot s6 loai nAm men dugc ding dé san xuét xird va nhitng san pham tuong tu.
Mot sb loai nidm men nhu Ashbya, Nematospora, Spermophthora,
Eramothecium ky sinh trén da nguoi, gia suc va nhirng hoa mau khac.

7.2 Lop Plectomycetes

W=

Nk

7.2.1 Pic tinh tong quat

Ném trong 16p nay co khuén ty phat trién, phan nhanh va c6 vach ngin ngang
Khuan ty phat trién cong bao tir (conidiophore) va tao dinh bao tur (conidia)
Nhiéu loai trong 16p nay c6 co quan sinh duc phat trién nhat 1a co quan sinh duc
r

Khuan ty tao nén qua thé hay bao nang

Nang phat trién tir khuan ty v6i 8 bao tir nang

Bao tir nang tao thanh tai hay bong

Bao nang chu yéu 1a Tir nang cau (thé qua dang ciu)

7.2.2 Phan loai
Alexopoulos va Mim (1979) chia 16p nay thanh 4 16p phu trong d6 16p phu

Plectomycetidae c6 5 bd trong d6 2 bg Eurotiales va by Erysiphales

B0 Eurotiales

L.

Nk W

Chu yéu gém cac ho séng hoai sinh, nhiéu khi ky sinh trén dong vat, thuc vat va
gy ra bénh trén da, 16ng, toc, cdy trong...

Nhiéu loai chiu dugc nhiét do cao hay khang nhiét

Sinh san chu yéu la déng tan, chi c6 mot it 1a di tan

Nang khong c6 16 (pore) hay cira miéng

Bao tir nang thuong 1a dang don bao

Ho Eurotiaceae
Diém chinh trong hg nay la T nang cau cua bao nang va bao tir dinh 1a mot t€ bao
ddc bi¢t goi 1a thé binh (phialide)

* Giong [Chi] Aspergillus

Chi nay c6 khoang 200 loai va phat tan khap moi noi trong tu nhién; giéng nay

c¢6 nhiéu tao ra doc tb aflatoxin (4spergillus flavus), gay bénh trén da, long, cay trong
nhung ciing nhiéu loai tong hop acit citric, acit gluconic, enzim, khang sinh....

Khuén ty phan nhanh, c¢6 vach ngin ngang hoan chinh (hinh 4.9), nhiéu khuan

ty phat trién trén bé mit co chit dé hap thu chat dinh dudng; dic biét & vach ngin
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ngang c6 mot 16 nho dé cho té bao chat thong thuong qua lai gifra hai té bao; Khuan ty
dat thanh khac va moi khtic hay doan c6 thé phat trién cho ra mdt khuan ty méi.

oil globules

cytoplasm

nuclei cell wall

: thé binh
ccnidiophore _ rign
vesicle
bong, tii

d conidiophore th& mang boc baéti .-

B C D E
Hinh 4.9. Nam Aspergillus v&i khuan ty, cong bao tir, tii va thé binh (Sharma, 1998)

** Sinh san vo tinh

Khuan ty hinh thanh mdt cong mang tai bao tir (conidiophore) va bao tur dinh
(conidia)(hinh 4.10) v6i cong mang tai bao tir khong vach ngan va khong xuat phat tur
te bao chan (foot cell). Tui hay bong (vesicle) la té bao da nhan va phat trién be mat
gan lién v6i thé binh (phialide hay sterigmata). Thé binh vé6i bac 1 hay bac 2, mdi thé
binh 1 cau triic da nhan va trén dau thé binh tao thanh mot chudi bao tir dinh, nhiing
bao tir non & trong va cang xa cang gia; bao tir trudng thanh s€ phong thich vao khong
khi va ndy mam.

** Sinh san hiru tinh

Sinh san hiru tinh chi dugc phat hién ¢ mot vai loai, chiing thanh 1ap nhitng bo
phan sinh dyc la tai duc (hung khi)(antheridia) va tii noan (ascogonia).

a. Noan phong:
Phat trién tir khuan ty (hinh 4.11) 6 thé c6 véch ngan dong thoi tich ra mot bo
phan E goi la cuong tui noan (archicarp), ong noén bao (trichogyne) keo dai va tao

thanh noan phong dé két ‘hop véi giao tir, tat ca té bao ciia cudng tii noan 1a da nhan
va cudng lai gibng nhu ddng tién hay vong xoan.

b. Hung co:
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Hung co phat trién trong nhanh chung véi ti nodn, sau d6 nhanh nay phat trién thanh

giao tir I (pollinodium), nhanh nay tién téi dng nodn bao va cit phan ra goi 1a hing co,
phan con lai goi 13 cudng hay than (stalk), hung co ciing 14 nhiing té bao da nhan.

coniaia

sterigmata

foot cell

= thé€ binh thit cap
secondary
o 3 sleniging

— primary
Ca&engma
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Hinh 4.10. Nam Aspergillus vo1 t€ bao chan tao cong bao tir, tui va bao tr dinh
(Sharma, 1998)

ascospores

— Vvegetative
mycelium
— udn ty sinh dudng

waly VO tir nang thé ascogonium
trichogyne
antheridium £

stalk
cudng, thin

trichogyne

ascocarp bao nang

) f
haploid nucleinhan don boi

ascus ascogenous
. hypha
diploid ZYQOUC ;444 tiép hgp
nucleus nhi boi
ascus

ascus mother cell

G : tip cell : / f D

Hinh 4.11. Chu ky sinh san hitu tinh & nAm Aspergillus (Sharma, 1998)
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c. Phoi hop té bao chat (plasmogamy)
Pau cua hung co ti€p xuc voi 6ng noan bao va vach té bao cta hai dau nay tan
ra dé hai t€ bao chat nay tron véi nhau

d. Phat trién bao nang :

Khi bit dau hop nhan, nhan don bao trong tii noan s€ nhan doi, mdi t& bao nhi
boi tao ra soi nodn (ascogenous hyphae), hai nhan ctia mdi soi nodn tiép tuc phan chia
va tao thanh sgi noan da nhan, c6 vach ngan ngang, cudi cung té bao cuéng lai thanh té
bao don nhan, nhu vay trong mdi té bao ¢ vach ngin cia sgi nodn ¢ hai nhan va sé
phat trién thanh té bao nang sau nay (gom mot I' va mot E). Hai nhéan trong nang sé tao
thanh nhan tiép hop nhi boi; Nhan nhi bdi trong nang giam phan thanh 4 nhan don bdi
va mdi nhan don bdi sé dang phan dé cho 8 nhan don boi, mdi nhan s& hinh thanh
mang bao va phat trién thanh mot nang bao tir.

Nhu v@y nang va bao tir nang phat trién tir soi nodn va nhiéu soi nodn phat trién
tao ra mot bao nang vach day chura nhleu nang bén trong va nhiéu bao nang nam trong
mot tii 16n ¢6 vach gom nhiéu 16p té bao goi 1a tai bao tir (peridium) trong gidng nhu
mot trai banh tiéu qua cho thé qua cua bao nang goi 1a Tir nang thé (Cleistothecium).
Nang chira 8 bao tur nang va khi bao tr nang truong thanh thi vo nang vo ra va bao tu
nang nam trong T nang thé va khi nao T{r nang thé vo ra thi bao tir phong thich ra
bén ngoai.

e. Bao tir nang:

Moi bao tir c6 duong kinh khoang 5 um, vo6 bao tir c6 mot dai mong bén ngoai
va mdi bao tir nang ndy mam cho mot khuan ty moi.

x® Giéng [Chi] Penicillium
C6 hon 100 loai dwoc mo ta trong giéng nay, Penicillium c6 nhiing dic diém
chung v&i Aspergillus nhung ching c¢6 nhitng dic tht da khién cho nhiéu nha phan
loai xép chung riéng hay dit tén khac nhu Talaromyces, Carpenteles.

Penicillium dic trung cho gidng mdc xanh, chung thuong ¢ trén vo cdy cd mui,
phd mai va nhicu loai trai cdy khac, da va nhiéu loai thirc an khéc. Penicillium
notatum la loai téng hop penicillin gitp ich cho con nguoi, Penicillium griseofulvum
tong hop griseofulvin 14 mot loai thudc tri ndm; nhiéu loai phé-mai 1én men tir
Penicillium camenberi va Penicillium requeforti nhung cling c6 nhitng loai lam hu
hong trai cay nhu Penicillium digitatum, P. italicum va P. expansum. Trai cdy c6 mui
va pho-mai 1a 2 san pham réat thu hat bao tir Penicillium trong khong khi.

Khuan ty cta Penicillium phan nhanh, nhiéu khuan ty c6 vach ngin ngang va
ngay chinh khuan ty ndy c6 kha nang hap thu chét dinh dudng dé tao ra cong bao tir va
dinh bao tir; Mdi té bao thuong c6 mot nhan nhung nhiéu khi c6 nhitng té bao c6 nhiéu
nhan, mdi doan khuén ty c6 thé phat trién thanh soi khuan ty méi (hinh 4.12).

Sinh san vo tinh
Penicillium sinh san vo tinh v6i cong bao tir va dinh bao tir, cong bao tir c6 thé
khong phan nhanh, phan nhanh bac 1, 2 hay 3.... va tan cung cua cong bao tur la cac thé
binh, néu cong bao tir khong phan nhanh thi tan cing 13 cac thé binh va cac chudi dinh
bao tir gidng nhu cdy co v& clia cic hoa sinén con goi 13 thé binh vé (metulae), cén
(ramus) va co vé (penicillus). Pinh bao tir c6 dang tron cd véach lang hay xan xui
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nhung chi c6 don nhan nhung ciling c¢6 khi ching c6 da nhan. Penicillium c6 dinh bao
tor mang mau xanh déc trung va phat tan dé dang bdi gi6 va khong khi.

cytoplasm

oil septum
cell wall globules pore

18 khudn ty

phialide
thé binh metula
thé€ binh vé

conidiophore ramus
can

conidiophore
thé mang boc bao i

conidia

phialide é \@ o %

conidiophore
@

[ : F H
Hinh 4. 12. Nam Penicillium v&i cong bao tir, dinh bao tir, can, thé binh v&, thé binh
(Sharma, 1998)

Sinh san hiru tinh
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Chi c6 mot vai loai trong giéng ndy co sinh san hitu tinh nhu Penicillium
vermiculatum, Penicillium stipitatum
Khuén ty chira nhitng té bao don nhan phat trién thanh t4i noan don nhén, tai noin
kéo dai va phan chia nhiéu lan dé cho ra khoang 64 nhan, dong thoi, mot tai duc cling
phat trién va quan lay tai nodn da nhan d6 (hinh 4.13).

mycelium

ascogonium nodn phong

ascogonium
with
binucleate
cells
hiing ¢d véi nhitng
t& bao nhi bdi

Hinh 4.13. Sinh san hitu tinh & nidm Penicillium vermiculatus (Sharma, 1998)

Pau cua hiung co ddm xuyén vao nodn phong, cung lic noin phong thanh 1ap vach
ngan dé chia ra ting té bao chira hai nhan, nhan ctia nodn phong sinh san nhiéu trong
hung co (diéu ndy cho thdy hung co phat trién nhiéu nhung van khéng co tac dung);
T nhitng té bao nhi boi clia noan phong phat trién thanh soi noan, nhan trong sgi noén
phan cit va hinh thanh nhiéu nang bén trong. Nhiéu tic gia khong quan sat qua trinh
thuc su hop nhan va giam phan nhung hai nhan ctia moi nodn phong phai hop lai thanh
té bao nhi boi trong cic nang va nhan tiép hop ndy phai trai qua giai doan giam phan
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dé tao thanh 8 nang bao tr trong moi nang; Nang ¢6 hinh gan tron va vach nang s¢ vo
dé phong bao tir nang nam trong T nang cau, mdi bao tir nang ndy mam cho ra mot
khuan ty méi.

Bang 4.1. Su diém khac biét chinh gitta nAm Aspergillus va Penicillium

TT Gibng Aspergillus Gibng Penicillium

1 | Cong bao tu khong phan chia va | Cong bao tr phan chia va cé vach ngan
khong c6 vach ngin ngang ngang

2 | Cong bao tir phat trién tir mot t& bao | Cong bao tir phét trién tir mot vai té bao
goi la t€ bao chan cua khuan ty, khong c6 té bao chan

3 | Mdi cong bao tir md rong trong mot | Tai khong hinh thanh & ddu cong bao tir
tai tan dau va phat trién thanh co vé

4 | Can khong hién dién bén duéi thé | Can hién dién bén dudi thé binh
binh

5 | binh bao ti truong thanh c6 mau | Binh bao tir c6 mau xanh luc
vang, nau, den

6 | Vach cua Ttr nang cau day Vach cua tir nang cdu mong hon

7.3. Lop Pyrenomycetes

Lop nay c6 4 bd Erysiphales, Meliocales, Coronophorales va Sphaeriales, trong
do 2 bo Erysiphales va Sphaeriales quan trong s€ dugc mo ta dudi day:

B0 Erysiphales
Ho Erysiphaceae
* Gibng [chi] Erysiphe

Gibng nay gay ra bénh dém phan (powdery mildews) trén nhiéu loai cy trong
dac biét la lua mi (Erysiphe graminis), dau pea (Erysiphe polygoni) va dua (Erysiphe
cichoracearum); giong nay co khuan ty phat trién trén té bao biéu bi cta cdy chi,
khuan ty gém nhiing doan ngan don nhan (hinh 4.14), trr day chung an sau, phan
nhanh vao trong nhu mé dé lay chét dinh dudng. Tir day, nhleu cong bao tir phat trién
trong 2 - 3 ngay dé¢ hinh thanh cic dinh bao tir nén trong giéng mot 16p bui phan de
phat tan theo gio. Dinh bao tir 1a sy phan doan khuan ty va don nhan, c6 hinh dang gan
tron va chira dén > 70% lugng nude nhung khi gap ky chu thich hop thi chung nay
mam dé dang ngay trong diéu kién 4m do rat thap (hinh 4.15).

@. Sinh san hitu tinh
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Hinh thtc sinh san hiru tinh ctia nAm nay thudng xay ra vao cubi mua li; hau

hét cac loai 1a dong tan, chi c6 vai loai 13 di tan. Khuén ty phat trién thanh nhanh dic

biét va co quan sinh duc (hinh 4.16); Co quan sinh duc T’ va E gan nhu phat trién song

song hay truéc sau mot chut nhung ludn ludn di doi v6i nhau; hai phan dau cua co

quan sinh duc T va E tiép xtc véi nhau théng qua mot 16, nhan va mot s té bao chét
clia thi duc chuyén sang tai noan va sy tiép hop 2 bo phan nay xay ra.

mycelium haustorium
glac mut

haustorium

O neck
cross wall

thé gidc miody of

228 RIPARA A TG PO

: '~ /
A
invaginations ="\ host tonoplast
matrix
sheath membrane ' nucleus C

Hinh 4. 14. Sy phat trién cta ndm Erysiphe trén té bao biéu bi 14 (Sharma, 1998)
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Hinh 4.15. Sy sinh san vo tinh ctia ndm Erysiphe tao ra dinh bao tir nhu bui phan
(Sharma, 1998)

Ascogonium = nodn phong, peridium = vo tii bao ti, letstothecium = tir nang thé

Hinh 4.16. Sinh san hiru tinh & ndm Erysiphe aggregata (A - F); Tt nang cau cua
Erysiphe polygoni (Sharma, 1998)
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Sau do cac nang gia tang kich thudc va sy hoa hop nhén dé hinh thanh nhéan

hop tir (2n NST)(synkaryon), nhan hop tir giam phan 10i dang phan dé cu01 cung cho

ra 8 nang bao tur chira n NST. S6 lugng bao tir thay doi tir 2 dén 8 tuy m01 loai; Cac thé

sinh duc phat trién 16n dan thanh mot tai, bong day goi 13 Tt nang cau véi 6 dén 10

16p té bao co6 mau nau xam dic tha nhu Erysiphe graminis, nhd d6 16p vo day Tir nang
cau c6 thé chiu dung qua sudt mua dong va khi gip ky chi thich hop thi mdi bao tir

nang phong thich tir nang cau sé tao ra mot 6ng mam va nhanh chong phat trién
thanh mdt khuan ty non, theo Moseman va Powers (1957) bao tir nang cua Erysiphe
graminis cO thé song sot dén 13 nam.

B6 Sphaeriales
biéc diém cua bg 1a thanh 13p nang bao c6 16 nho (ostiolate)

Ho Sordariaceae

Bio nang dang chai ¢6 mau nau sam, 16 nhod & bao nang dugc nbi lién boi mot
s01 (periphyse), bao tir nang c6 mau nau xam khi chin, c6 chat nhay, trong ho nay co6
gidng Neurospora 1a dién hinh cho ho.

* Glong [Chi] Neurospora

Gibng nay khong la gi voi cac nha Néam hoc, di truyen hoc va sinh hoa hoc, va
n6 duoc dung dé nghién ctru vé cac qui luat di truyén rat phd bién nay con goi 1a
“Drosophila” ctia Thyc vat, nhd ¢ né ma cac di truyén hoc tim ra mot nhanh goi 1a
KHOA HOQC PON BOI (Haploid Science); Tir Neurospora ma ngudi ta dé ra thuyét
“One gene - one enzyme”.
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Hinh 4.17. Sinh san v6 tinh va sinh san hitu tinh & ndm Neurospora crassa (Sharma,
1998)

Neurospora 1a loai nam hoai sinh, ching c6 mat khép moi noi (ré, 14, da , long, dét),
dac biét 1a trén banh mi nhu Neurospora crassa tao ra loai mbc xam, do (N. sitophila),
khuan ty phan nhanh, da bao (hinh 4.17), ching tao ra cong bao tir phan nhanh v&i mot
s6 16n dinh bao tir c6 mau xam, hinh bau duc, da nhan c6 kich thuéc 16n nén goi la dai
bao tir dinh (macroconidia); Loai dinh bao tir tiéu (microconidia) con goi 14 giao tir
I" (spermatia), ca hai dai va tiéu dinh bao tir ndy mam dé dang trén co chat dé cho ra
mot s6 khuan ty moi.

@. Sinh san vo tinh
Nam nay sinh sdn vo tinh véi nhitng doan khuan ty va dinh bao tir (hinh 4.17)

#. Sinh san hiru tinh

Sinh san hitu tinh véi giao tir I’ con ¢ co quan sinh duc E tiéu biéu voi tién
bao nang (protoperithecium) hay hanh (bulbil); Trong tién bao nang, cac khuan ty
lién két vdi mot tii nodin da nhan (multinucleate ascogium) tao ra mot cong dai goi 1a
ong nodn bao (trichogyne), cic giao tir I’ bam dinh vao éng nodn bao va chi mot giao
tir ' vao 6ng nodn bao ngay 1ap tic vach té bao giira giao tr ' va 6ng nodn bao tan ra
va nhan cta giao tr I di chuyén vao dng noan bao, sau d6 thanh 1ap noan bao nhi boi
va tir day phat trién thanh nang. Trong truong hop ctia Neurospora crassa khong hinh
thanh thé di nhan (heterokaryon) boi vi hién twong hop nhén giita mot dng nodn bao
clia mot dong nay véi mot thé vo sinh (dinh bao tir khong mang gen) cua dong thir 2,
nén goi la hién twong di nhan giéi han (restricted heterokaryosis), nguoc lai ¢
Neurospora tetrasperma, thé di nhan hinh thanh gitra hai dinh bao tr va éng nodn bao
ctia hai dong mang gen d6i ximg goi 1a hién twong di nhan vé han (unrestricted
heterokaryosis). Tii nodn chira nhiing noan bao va hinh thanh mdt nang dang chai
non, to dan, doi sang mau xam v&i1 mot bao nang nhu dang chai c6 mdt 16 nhé & trén,
bén trong chtra nhitng nang va mdi nang chira 8 bao tir nang véi 4 bao tir nang tiéu
biéu cho 1 gen cua 1 dong va nhiing nang bao tir dé dang bung ra khoi nang nhung
chtng con tap trung bén trong bao nang va khi ndo 16 miéng chai mé ra s& phong thich
nang bao tir ndy ra ngoai khong khi, réi ndy mam nhanh chéng trong co chat.

Tt ca hinh anh trong chuong nay déu dugc trich tir cudn sach “Textbook of Fungi” do
O. P. Sharma, 1989 bién soan
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Chuong 5:

Nganh phu NAM PAM (Basidiomycotina = Lép Basidiomycetes)

biéc trung cua nganh phy nay 1a thanh 1ap bao tir dam (basiospore) la bao tur
giam phan va thanh 1ap bén ngoai co quan tao bao tir goi la PAM (basidium)

1. Piic tinh tong quat

1. Céc loai ndm thudc nganh phy nay sdng trong dét, hoai sinh hay ky sinh. Nhom
hoai sinh gay ra triéu chung lam muc cdy..., nhém ky sinh gdy binh 11, chay 14, muc
nha ctra..

2. Nhom nay chi sdng trén ky chu thue vat trong tu nhién

3. Khuan ty phan nhanh, phat trién va c6 vach ngan ngang, cam sau vao trong ky
chu dé hat chat dlnh dudng, chiing c6 mau cam, vang... khuan ty ¢6 so cap, tht cap...

4. Vach té bao ciu tao bai cac soi chitin va glucans v&i mbi lién két 1,3 va 1,6 B- D-
glucosyl

5. Cac soi khuan ty quin chit vao nhau tao nhu mot hinh dang cua ré cay
(rhizomorph)

6. Sinh san vé tinh v&i dinh bao tir, bao tir chia dét (arthrospore), bao tir vach mong
(oidia), doan khuan ty va moc mam

7. Khong ¢6 co quan sinh dyc dic biét, hop nhan chi 13 su tiép hop dinh dudng
(somatogamy) hay su tiép tinh (spermatization)

8. Dic tinh bao tir 12 nhitng ddm bao tir, ching phat trién mot DAM, dam c6 thé
khong ¢ vach ngén ngang (holobasidia) hay c6 vach ngan ngang (phragmobasidia),
ludn ludn c6 4 bao tir d@m trong mot ddm, moi dam bao tr c6 mGt nhan va ndy mam
ngay trong khuén ty dau tién. ’

9. V& mit kinh té, nganh phu NAM DAM vua gy hai vira hitu ich voi hang triéu
tan hoa mau bi hai bi binh ri va dom 14, ching tan cong ca cay luong thyc lan cay rimng
nhung c6 nhom co6 ich nhu cac loai nam an nhu nam traing Agaricus bisporus,
Volvariella volvaria véi trén 300.000 tin cung cip cho con ngudi nhung ciing c6 loai
nam co doc to.

2. Khuan ty va hop nhan (nhan kép)

C6 3 loai khuan ty bac 1, bac 2 va bac 3

2.1. Khuan ty béc 1
Chung phat trién tir sy ndy mam cua mot dam bao tir, gom nhing té bao don
nhén con goi la dong nhan (homokaryon), tuy nhién trong giai doan khuén ty da nhan
sau do phén chia cac vach ngan ngang dé thanh t€ bao don nhén; BDam khoéng bao gio
phat trién trén khuan ty bac 1.
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2.2. Khuén ty bic 2 va nhan kép
) Khuan ty bac 2 gdm nhiing té bao nhan kép va phat trién boi su hop nhén cua 2
t€ bao don nhan. Trong nhitng loai di tan, t€ bao hop nhén khi nhiing khuén ty béc 1
cua nhimg loai khac nhau nhung ¢ truong hop dong tan (homothallic) thi sy hop nhén
xdy ra gitra hai khuan ty cia hai khuan ty bac 1. Qua trinh phoi hop cta khuan ty bac 1

dé thanh khuén ty bac 2 hay nhan kép goi 1 nhan kép hoa (dikaryotization) hay
nhi boi hoa (diploidization).

Pam bao tr basidiospores

bao tir vaich mon®idium
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Hinh 5.1. Qua trinh nhan kép & ndm Pam (A - F), khuan ty tht cdp tao ra DAM va
BAO TU DAM (Sharma, 1998)

Nhan kép hoa trong nganh phy Basidiomycotina c6 thé xay ra tir su hop nhan cua:

L.

2.
3.

4.
5.
6.

té bao dinh dudng cua hai khudn ty xuat phat tir khuan ty bac 1 caa hai dong
khéac nhau (hinh 5.1)

Hai dam bao tir cia hai dong khac nhau

Mot bao tir vach mong ciia dong A va mot té bao ctia khuan ty bac 1 ciia dong
B

Mot bao tir dam nﬁy mam va mot té bao don boi ciia mot dim

Hai té bao don boi cuia mot ddm

Hai ddm hinh thanh tir sy ndy mam ctia bao tir than (smut spore) ctia dong A va
dong B

Té bao nhan kép ctia khuan ty bac hai phan chia dé tao ra nhiing t& bao nhan kép tir
su phan cat dong thoi cua hai nhin; Pam phat trién tir nhiing t€ bao nhan kép cua
khuan ty nhan kép.

2.3. Khuén ty bac 3

Khuan ty bac 2 cia mdt s6 nam Pam tién hoa s€ tao ra dam nang (basidiocarps)

goi 1a khuén ty béc 3.

3. Tao mau (Clamp connection)

Mau duogc hinh thanh trong hau hét cac loai ciia nganh nay, né hinh thanh trong
sudt su phan chia té bao khuan cta khudn ty bac hai, thong thudng mét té bao phan
chia trong khuan ty bi gi¢i han dé thanh té bao hoan chinh. Sy hinh thanh mau trai qua
cac budc sau (hinh 5.2):

1.
2.
3.
4.
5.

6.

Cung lac voi phan chia té bao nhan kép s& xuét hién mot doan dai gifra hai nhan
X va Y, doan hinh thanh nhu mot cai MAU

Nhan Y di chuyén ra ngoai va tao thanh mot MAU

Nhan X va Y dong thoi phan chia

Nhén Y vira phan chia trong mau va nhian X’ vira duoc phan chia tién vé phia
nhan Y’, nhan Y trong mau tiép hop véi nhan X.

Su hinh thanh vach té bao dé ngin chia giita hai nhan X va Y véi nhan X’ va
Y’, phén chia té bao me va té bao con.

Té bao con v6i hai nhan X’ va Y’ tién ra phia trudc.

4. PAM (Basidia)
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4.1. Cau trac

bam 1a mdt bd phén, co quan hay mot té bao nam; mang mot s6 bao tir ddm trén bé
mit ctia né. SO bao tir ddm nay dugc hinh thanh cac bude sau: hop té bao chat va hop
nhan (karyogamy) rdi giam phan va sd bao tir dm 1a 4. Tuy nhién, chi Dacrymyces va
Calocera ¢6 mbi ddm chi chira 2 bao tir d@m. Theo Talbort (1954), mdi ddm c6 thé
chia 1am 3 phan:

- TIEN BPAM (Probasidium), noi nhan s& phan chia

- TAM DAM (Metabasidium), noi nhan s& giam phan

- CUONG (Sterigma), phan trung gian giita hai trén

Thong thuong DAM c6 dang bau dung hay hinh than (hinh 5.3)

o T e

Hinh 5.2. Qua trinh thanh 1ap mét MAU trong mot khuan ty (Sharma, 1998)
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basidiospores

cudng
sterigmata basidiospores

Hinh 5.3. Cac loai DAM (Sharma, 1998)

4.2. Cac loai Pam

Cé hai loai dam duogc cac nha khoa hoc cong nhan, do la:
- TOAN PAM (Holobasidium) : dam khong co6 vach, chi la mdt té bao don doc
- VACH PAM (Phrabmabasidium) 1a mot dam c6 nhiéu té bao kéo dai, khong ca
vach ngan
Mdi vach ddm chira mot 1 vi tri dau tién phan chia goi 1a SINH DAM
(Hypobasidium) va sau nay 1a NGOAI DAM (Epibasidium)

4.3. Phit trién ciia mét TOAN PAM
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- Dam hinh thanh va phat tri€n trong thé c6 mét 16p bao bén ngoai goi la BAO
TANG (Hymenium) (hinh 5.4)

basidiospore

cudng
sterigma

mAau ndi ngudgc
clamp
connection

Hinh 5.4. Cac giai doan phat trién cia mot TOAN DAM (Sharma, 1998)

Mot s6 té bao cua bao tﬁng phat trién thanh moét DAM, thong thuong té bao s& tao nén
mot mau ro1 kéo dai ra sau d6 nhan ti€p hop s€ tién hanh gidm phan cho ra 4 nhan don
boi va phat trién thanh 4 dam bao tu.

4.4. Sy phat trién cia VACH PAM

Ri va muéi than (smut) chira nhitng vach dam, mot vach dam trong than phat
trién voi sy ndy mam ciia mot bao tir nhi bdi co vach day, chung quanh c6 mot l6p té
bao nhi bdi caa mot khuan ty (nhi bo1); Hai nhan trong mét bao tir ph01 hop thanh mot
nhan hop tir nhi boi. Bao tir ndy mam véi mot dng mam hay mot ngoai dim
(epibasidium). Trong giai doan nay, vi tri hinh thanh dau tién cua bao tir duoc goi la
NOI DAM (Hypobasidium); nhan nhi boi tién hanh giam phan thanh 4 nhan don b1

r01 di chuyen vao trong mot ngoai dam, sau d6 phan doan thanh 4 té bao don
boi, tur m01 té bao clia ngoai ddm phat trién mot cudng (sterigma) va tai ddu mdi cudng
s& phat trién mot ddm bao tir.

5. BAO TU PAM (Basiospore)
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5.1. Hinh thai

Bao tir dim c6 ciu trac don boi nhung c6 mot s giéng lai chira dén 2 nhan va
trong ho Dacrymytaceae, bao tr ddm khong c6 vach ngéan (Reil, 1974).

Bao tir d@m c6 hinh cau, bau duc, chai.... v&i nhiéu mau sic khac nhau nhu
vang, xanh, tim, nau, hay khong mau va véch tron lang. S6 luong bao tir ddm duoc tao
ra tir mot qua thé rat 16n vi du nhu ¢ ndm Agaricus campertris ¢ dén 1,8 ti bao tir dam
trong 2 ngay hay trung binh 40 tri¢u bao tu/gio.

— germ pore 16 mim J—
ectosporium ngoai bi bao tr
perisporium ngoai k& bi

exosporium trung bi bao fu
episporium ndi k& bi
endosporium ndi bj
body of

basidiospore
than dam bao t¥

supra-hilar
depression

hilar appendix
hilum stigma wall
2 extension
drop
A mitochondrion 3 _/B
ectoplast

basidiospore arahnlar layer
dam bao tr )h(m" lh] 1
dirhEged’  spore wall
basndnospore sterigma

buller’'s
drop

hilum

2 3

sterigma

Hinh 5.5. M6 hinh tiéu biéu cia mét BAO TU DAM cit ngang (Sharma, 1998)

Phén goc day clia mot bao tor dim goi 13 TE (hilum)(hinh 5.5), ké bén trén 1a PHU TE
(hilar appendix). Theo Pegler va Young (1975) vach bao tir dam gbém co 5 16p:

NGOAI BI BAO TU (ectosporium), NGOAI KE Bi BAO TU (perisporium), TRUNG
Bi BAO TU (exosporium), NOI KE Bi BAO TU (episporium), va NOI B BAO TU
(endosporium).
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Lop ngoai thi san sui, 16p gitra khong mau va bao tr ddm non chi c6 2 16p:
NGOALI BI va NOI BI dén khi truéng thanh thi phat trién 5 16p.

5.2. Co ché phéng thich ciia bao tir dim

Nhiéu co ché duoc dé nghi nhung nhiéu nha khoa hoc dong ¥ co ché BONG
BONG hay BOT biét ngudn tir phu rén. Theo Buller (1909, 1922), bong béng ban dau
1a dung dich (hinh 5.5) va ting kich thudc 1an 14n cho dén khi dadm bao tir d6t ngot roi
khdi cong nén con goi la BONG BONG BULLER.

Nhitng nghién ctru ciia Wells (1965) dudi kinh hién vi dién tir cho thdy bao bén
ngoai giot dung dich d6 1a mot 16p mang ciia cudng va chinh nhitng ap luc ciia cudng
bao nay s& lam bao tir dim phong thich thé nhung theo Olive (1964) va Ingold va
Dunn (1968) cho rang nhiing giot nay thay vi la dung dich lai 12 khi CO2 va nho do
bung ra dé dang mang theo cac bao tir ddm, co ché nay c6 tén PHONG THICH NO
(explisive discharge). Theo van Niel va ctv (1972), giot bong bong nay c6 thé 1a khi co
thé 1a dung dich va ca hai déu rat dé dang giup cho bao tir phong thich ra ngoai.

6. Phan loai

Ainsworth (1973) chia nganh phu nay thanh 3 16p sau:
1. Lép Teliomecetes : khong co bao ddm va thay thé bang bao tir vach diy
(chlamydospore) tiéu béu 1a giébng Puccinia va Ustilago
2. Lop Hymenomycetes : c¢6 bao dim va tiéu biu 1a gidng Agaricus va
Volvariella
3. Lo&p Gasteromycetes : c6 bao dam

Lop Teliomycetes
Tiéu biéu cho 16p nay 12 nidm Ri sat (rust) va mudi than (smuts) ky sinh trén
thuc vat
B0 Uredinales
Ho Puccinaceae (bao tur dong [teliospore])

6.1 Giong [Chi] Puccinia

* Puccinia graminis

Nam ndy thudc ndm ky sinh bét budc trén cay luong thuc véi hon 700 loai.
N4m Puccinia graminis ¢6 chu ky sinh truong trén 2 ky chi khac nhau (laa mi va dau
[Berberis vulgaris]), ching s& tao ra vét gi sat trén 14 (hinh 5.6) nhung giai doan nhi
bdi ctia vong doi nAm nay trén lta mi (hinh 5.7).

Bao tir ri (urediniospore) 1a 1a mot cdu trac cudng phat trién thanh thé hinh bau
duc, cau tron, mdi bao tir chira 2 nhan va bao bﬁng mot 160 vo dﬁy, tr 50.000 dén
60.000 bao tir trong dim bao tir ri (uredinium). Cac dam bao tir ri dugc tim thy trén
than, 14 Iia mi ¢c6 mau ri do, den.

Tir mot bao tir ri ndy mam va cho ta mot bao tir ddm, mdi bao tir ddm c6 cau
tric nho, don nhan don bdi va ching dé dang bay vao trong khong khi.

65



Gido trinh Nam hoc - Bién soan: PGs. Ts. Cao Ngoc Piép
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Hinh 5.6. Cac d6m ri sit trén 14 va than laa mi (A va B) trén 14 dau (C va D)(Sharma,
1998)

*#* Chu Ky sinh truéng ciia nam Puccinia gramini
Puccinia graminis giy ra ri sit trén 12 va than lta mi chi 1a ky cha 1 va ciy dau
tam (Berberis vulgaris) 13 ky chu 2. Chu ky sinh truéng c6 5 giai doan trong d6 3 giai
doan ¢ trén lia mi va 2 giai doan sau & cdy dau tam.

O trén lua mi chi gdm khuan ty nhi boi, khuan ty phét trién trén 14 va than lua mi
s€ tao ra cac bao tir dong (teliospore), c6 vach day va lang thuong c6 dang gan tron va
phat tan trong khong khi cling nhu song sot kha lau. Khi bao tr dong ndy mam cho ra
cac dam bao tir xuat phét tr doan sinh dam (hypobasidia) rdi tao ra hinh 6ng dai goi la
NGOAI DAM (epibasidia), nhan nhi boi di chuyén vao ngoai ¢am rdi phan chia thanh
4 nhan don bdi trong dam bao tir va phat tan trong khong khi nhung n6 khong thé nay
mam trén lia mi va chi nay mam trén cay dau tam vi trén 14 cua céy dau co chat dinh
dudng can thiét cho bao tir ddm ndy mam va phat trién.

O trén cay dau tam, bao tir ddm tao thanh cai tii bao tir phan (spermaforium).

B0 Ustilaginales
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Ho Ustilaginaceae

6.2 Gidng [Chi] Ustilago

Giéng nay c6 hon 400 loai ky sinh trén thyc vat va hau hét thudc ho Graminae va

dimbio tfri wredimospore

ruptured
epidermis

rusty patches vét ri
(uredinmia)

(.ﬁ.

leaf
host cells —

h'\ b T
A ’ =

germ pore dam bao tif ri moc mam
_ germinating
nuclei urediniospore

wheat leaf
/ cell

germ - ;
. tube germinating
giac bam urediniospore
appresorium

khuin ty hai nhin binucleate
E F mycelium

Cyperaceae trong d6 c6 nhiéu cay luong thuc quan trong; Triéu ching thé hién rat ro
1a ching gy ra bénh MUQI THAN trén hot v6i nhitng bao tir than trong mot cai boc
c6 vo mong va khi gi6 thoéi manh thi boc vé ra phong thich bao tir vao trong khong khi
(hinh 5.8).

Hinh 5.7. L4 va than lua mi nhiém nam Puccinia graminis véi cac dam bao tir dong

(A-C), mot vai dam bao tir dong (urediniospore) ndy mam véi mdt Ong mam

xuyén vao nhu mo 14 lua mi (D - F)(Sharma, 1998)
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Hinh 5.8. Tri¢u chimg nhiém bénh muoéi than do Ustilago gay ra trén lia mi (A - B),
trén bap (C), trén lua ki€éu mach [oat](D), trén lha mach (E), trén cé chi
[Cynodon dactylon](F), trén mia duong (F)(Sharma, 1998)

Khuan ty phan nhanh, c6 vach ngan ngang, c6 2 loai khuan ty: khuan ty so cip 1a
nhitng khuan ty hinh thanh tir sy ndy mam ctia ddm bao tir v6i nhitng té bao chi chua
mot nhén don boi vi vay khuan ty nay con goi la khuin ty don boi (monokaryotlc
mycelium), ching chuyén sng khuan ty thi cap hay la chét, khuan ty thir cip chira
nhan nhi boi va thuong gip & ky chu, khuan ty nay con goi 13 kKhuén ty nhi bdi
(dikaryotic mycelium).

Qua trinh chuyén tir khuan ty don bdi sang khuan ty nhi boi con goi 1 hién twong
nhi bi hoa (diploidization = dikaryotization) trong dé 2 nhan cua 2 dong khac nhau
trong té bao don bdi bat cap dé thanh té bao nhi boi, qué trinh nay x4y ra dudi nhiéu
hinh thtrc sau:

1. Phéi hop giita 2 khuén ty so cip cua 2 dong khac nhau (hinh 5.9) nhu trudng

hop Ustilago maydis

2. Phéi hop gitra 2 6 ong tur 2 dam bao tur nay mam nhu truong hop U. anthearum

3. Phdi hop giira 2 té bao don boi

4. Phéi hop ctia mot ddm bao tir ctia 1 dong va 1 6ng mam tir 1 dong khac nhu
truong hop U. hordei
Phdi hop 2 ddm bao tir tir thi ddm bao tir phan nhu trudng hop U. nuda
6. Phéi hop gilta 1 ddm bao tir va 1 té bao dam bao tir tir dong khac nhu truong

hop U. violacea

9]
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Hinh 5.9. Nhiing truong hop nhi boi hoa cua Ustilago nhu & U. maydis [A], & U.
anthearum [B], & U. hordei [C-D], & U. nuda [E], ¢ U. violacea
[F](Sharma, 1998)

** Sinh san & Ustilago maydis (gy bénh than bap)

Khuén ty nhi nhi boi ¢ trén bip tlep tuc nay chdi trén trai bap tao thanh cac khéi u
(hinh 5.10), khi cac khuan ty thir cAp phét trién cac ddm bao tir dong hinh thanh voi
cac dang céu, tron vach day, hai nhéan don boi hop thanh mét nhéan nhi boi sau do cac
bdo tir ndy ndy mam cho ra mot ong dai goi la TIEN KHUAN TY (promycelium),
nhan nhi bdi di chuyén vao trong tién khuan ty va phan chia thanh 4 nhan don bdi,
nhan ctia mdi t& bao tién khudn ty phan chia thanh 2 nhan con, mét di vao chdi bén
canh va mot van con & lai té bao chi, chdi s& phat trién thanh dam bao tr, con nhan
trong té bao chu tiép tuc phan chia cho choi thir hai, thit ba..... Dam bao tir tron, bau
duc, vo mong chira mot nhan don bdi va khi néy mam cho mot khuin ty don boi.

Céc than bao tir dé bi nwdc nong lam hu, chi cém nuoc am 26 C dén 30°C trong
4 - 5 gio hay 54°C trong 10 phut s&€ lam cac bao tir mat do nay mam (chét) vi vay can
ngam hot giong trong nudc am, sach dé phong ngua cac loai nam nay. Ngoai ra con
thé dung bién phap ky khi dé cac bao tir khong thé ho hap va mit kha ning ndy mam.

Lép Hyphomycetes

Pay 14 16p 16n nhat trong nganh nay, bao dam phat trién t6t nhat. Pa s6 cac loai
trong 16p nay 13 hoai sinh, mot sé rat it 1a ky sinh. Bao tir d@m chinh 14 bao tir banh
(ballstopore)

Lop nay chia lam 2 16p phu sau:
1. Lo6p phu Holobasidiomycetidae
2. Lé&p phu Phegmabasidiomycetidae
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Hinh 5.10. Chu ky sinh truong cta nam Ustilago maydis (Sharma, 1998)
Lé6p phu Holobasidiomycetidae c6 6 bo trong d6 bd Agaricales 1 quan trong nhét.
B§ Agaricales
B6 nay c6 nhimg dic diém nhu c6 voi dai (pileus) khac nhau (hinh 5.1 1); trong
d6 sinh san vo tinh vé1 nhitng ddm va bao tir d@m hién dién trong mot qué thé goi la

bao dam (basidiocarp), tuy nhién sy phan nhanh véi nhing ranh (gill) va cong ¢
nhitng vong (ring) va noi voi phan cuoi cia cong cd mét bao (volva).
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Hinh 5.11. Céu tric ctia bao ddm cia mot s6 loai thudc bod nay nhu Coprinus
atramentarius (A), Agaricus compestris (B), mo hinh ti€u biéu ctia mot
bao dam vai bao dugec mo (Sharma, 1998)

Nam ¢6 2 loai an dugc va khong an dugc; loai nam an dugc c6 nhiéu chat dinh dudng
v61 nhi€u protein va vitamin cong thém nhirng huong vi dac trung.

Ho Agaricaceae

6.3 Giong [Chi] Agaricus campestus

Khuan ty so cp 1a khuan ty ngdn, khéng vach ngin, bao tir ddm don boi nay
mam cho ra nhitng khuan ty nhiéu nhan. Su phdi hop 2 khuan ty so cap cua 2 dong
khac nhau dé tao ra khuan ty tho cap (hinh 5.12), chiing phat trién thanh NU (knots)
voi nhiing khuan ty dang ré (rhizomorph) bén dudi va tir day chung phat trlen thanh
qua thé . Khuan ty thir cAp bac 1 c6 thé thanh khuan ty thir cdp bac 2 va tiém sinh
trong dét rat lau.

* Sinh san vo tinh: rat hiém
** Sinh san hiru tinh

Trong nhom nay khong c6 co quan sinh duc, diém chinh cua gidng nay la DI
TAN su tiép hop cua 2 khuan ty cua 2 dong khac nhau dé hinh thanh khuan ty tha
cap; tir day phat trién thanh nu v6i nhimg khuan ty r& bén duéi va phat trién thanh
nhimg qua thé v6i nhimg ranh bén duéi (gill) va khi qua thé bung du khi cac ranh dan
ra va c6 mot vong bén dudi cong.

Khi qua thé bung du lac d6 bao ddm da chin, néu cat qua thé ra, ching ta s& thay
su tap hop va bo chit cta nhitng khuan ty va cac ranh c6 3 vong khac nhau.
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Hinh 5. 12. Vong doi ctia nAm Agaricus campestus (Sharma, 1998)

Vung try (trama) g(‘A)m nhiing khuén ty bo chit theo mot chiéu nhét dinh va tan
cung 1a phan du (pileus)

Ving giita (subhymesium) ctia ranh, & day khuan ty c6 nhiéu nhin nhi bdi
Vung ngoai (hymenium) cta ranh, chira mot hay nhiéu 16p té bao c6 nhan nhi
boi va tan cting gdm nhiing té bao sinh san goi 1a DAM (hinh 5.13)
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Hinh 5.13. Ciu tao bén trong cta bao ddm cua Agaricus campestus (Sharma, 1998)

DAM 1a nhitng t& bao don nhan nhi bodi do sy két hop tir nhan don bdi sau d6 giam
phan thanh 4 nhan don bdi va sy phan chia 2 gigi khac nhau ¢ giai doan nay véi 2 bao
tor dam 1a dong + va 2 la dong - , tan cung cua dam la sy phat trién thanh 4 cong
(sterigmata) va nhan don bdi di chuyen vao 4 cong nay va cudi cing cong s€ phat trién
thanh 4 bao tir d@m theo nguyén tic PHONG THICH NO va bao tir d3m nay mam cho
ra 1 khuén ty so cip cua dong + hay dong - .
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Chuong 6:

Nganh phu Nam Bit Toan (Deuteromycotina = 16p Deuteromycetes)

1. Gidi thi€u chung

Nganh phu Deuteromycotina gdm mot hé théng cac nhom ndm bi thiéu hodc
khong phat hién dugc nhing dac diém cua nam hoan chinh (tiép hop, nang hoic dam);
nhimg ndm nay khong mang bao tir tiép hop (zygospore), bao tu nang (ascospore),
hodc bao tir dam (bao tir dinh thir sinh - basidiospore). Nam nay thiéu giai doan sinh
san hiru tinh trong vong doi nén ngudi ta goi chung 1a ndm khong hoan chinh hay
“Ném bét toan” (Imperfect fungi). Cac ca thé chi sinh san bang hinh thirc vo tinh, chu
yéu 1a bang bao tir dinh (conidia) phat trién trén cudng bao tir dinh (conidiophores).

Sutton (1973) d& nghi Deuteromycotina nhu "la mot tdp hop cac kiéu nim
sinh san bang bao tir voi dang khong hop nhan boi sy giam nhiém"

1.1. Pic diém chung

- Deuteromycotina duoc mé ta bai trén 15.000 loai (Ainsworth, 1973) phan 16n
sdng trén can; Mot s6 1on ndm bat toan thuy sinh (dlatospora, Tricladium,
Pyricularia) tim thay trong ca moi truong bién va nudc ngot, da s cac ca thé hoai sinh
hodc ky sinh, la nguyén nhan gay mot s6 bénh trén thyc vat va dong vat.

- Ngoai trir dang don bao gidng nhu ndm men cia Blastomycetes, hau hét tat ca
Deuteromycotina con lai déu co hé khuan ty (mycelium) that, gdm c6 sy phat trién soi,
phén nhanh va vach ngan soi nam (hypha)

- Hé soi nim thuong c6 gian bao hodc ndi bao va moi té bao chira nhiéu nhan.

- Vach ngin trén tit ca cac loai dugc khao sat hdu nhu giéng véi Ascomycotina,co
mot 16 thong gitta mdi vach.

- Hoan toan khong c6 sinh san hitu tinh, sinh san chi yéu bang dang bao tur dac biét
1a bao tu dinh (conidia); Bao tir 1a bao tur dinh bat dong, phat trién bén ngoai cudng
bao tir dinh, vé phan nay thi Deuteromycotina giong nhu Ascomycotina. Bao tur dinh
c¢6 hinh dang, kich thudc, mau sic thay doi... nd c6 thé trong sudt hodc co6 mau sic
thay doi, don nhan hodc da nhan, c6 vach ngin ngang, doc hoic khong; N6 c6 thé c6
hinh tring (oval), thudn dai, hinh cau, dang sao, dang hoi cong, dang so1i, hinh dia,
dang cudn xoan hay nhimg dang khac.

- Bao tir dinh duoc sinh truc tiép tu cuéng bao tir hodc tr mot vai kiéu thé qua nhu;
b6 soi bao tir (synnema) (hinh 6.1), cum cudng bao tir (arcevulus) (hinh 6.2), gdc cum
bao tir dinh (sporodochium) hodc thi bao tir phan (pycnidium). Nhiing thé qua nay 1a
cac md6 mém gia trong pham vi noi bao tir dugc sinh ra. Sutton (1973) phat hién chi co
3 kiéu thé qua 13 tai bao tir phan, cum cudng bao tir va 16p chat dém (stroma)

- Gi6i tinh db6i ung (Parasexuality) (di tinh) duoc mé ta trén mot sd
Deuteromycotina; duéi hién tuong niy, c6 su hinh thanh cac u tich hop chat nguyén
sinh, tiép hop nhan va don bdi hoa tai mgt thoi diém dic biét hodc mét vi tri dic biét
trong vong doi cua nim. Hién tuong ndy duoc dé cip mot cach gian tiép boi
Pontecorvo va Roper (1952) va nhitng nghién ciru bd sung cia Pontecorvo
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(1956,1958), Davis (1966). Mot vai co s6 bén ngoai cua hién tugng nay bao gém su
thanh 1ap ctia hai kiéu nhan (heterokaryotic) (di hach), sgi ndm; c6 sy tiép hop nhan va
nhan 1én cta nhan ludng boi, c6 sy xay ra phan bao gian phan (mitosis), su "tuyén
chol}" cua nhan ludng boi va cudi cung la sy don bdi hod mot vai nhan ludng boi trong
khuan ty.

conidia A
Q .!.9/ Bago tol

Ainh

Hinh 6.1. Mot bo so1 bao tir (synnema) cua Arthrobotryum (Sharma, 1998)
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f

Frlel GCofaades

Hinh 59 Nim

Hinh 6.2. Nam Collectrichum [A], Fusarium [B), Endothia [C](Sharma, 1998)

1.2. TAm quan trong

Phén 16n cic ndm trong nganh Deuteromycotina déu c6 tac dong truc tiép hoic
gian tiép dén cudc séng hang ngay ciia con ngudi. Mot s6 nam thude 16p Hypomycetes
nhu mot sb loai thudc gidng Alternaria giy bénh gi sét & khoai tay, ca chua va mot sb
cay trong ho Solanaceae; Pyricularia gy bénh dao 6n ¢ la; Cercospora gay bénh
ddm 14 & bong vai, thudc 14, C. apii giy 16 loét ngoai da & nguoi. Gidng Fusarium giy
bénh thdi d6 ¢ mia, thdi qua ca chua (Fusarium solani), thi kho khoai tay, hu hanh
t6i; Cac ca thé thudc chi Colletotrichum giy bénh loét cay, C. lagenarium gy bénh
th6i hong & bau bi (Sharma, 1989; Luong Dtrc Pham, 2002). Doc t6 ndm Fusarium,
Alternaria giy xuat huyét ndi quan (da day, rudt, gan,...), rbi loan than kinh.

2. Phan loai

Hinh dang, kich thudce, vach ngan, mau sdc va su trang tri ctia bao tir 1a tiéu
chuan chinh dé phan loai Deuteromycotina; Song song v6i viéc dua vao hinh thai cua
bao tir thi sy phat trién cta ching (tan va kiéu phat trién phdi nguyén bao, Kendrick,
1971), hinh dang va su phat sinh cta cuéng bao tir dinh cling nhu sy tu hop cua ching
trong dang thé qua xac dinh (b6 soi bao tir (synnema), cum cudng bao tir (arcevulus),
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gbc cum bao tir dinh (sporodochium) hodc tii bao tir phin (pycnidium) ciing 13 nhitng
dic diém phan loai quan trong.

Ainswoth (1973) chia nganh phu Deuteromycotina theo 3 16p:
— Khuan ty khong phat trién hodc phat trién yéu; dang co thé giéng nhu ndm men
va co sy nay choi: Blastomycetes
— Khuén ty that; khong nay chdi; soi ndm bét duc hodc sinh bao tir trén cuéng,
khong co su tap trung thanh ti bao tir hay cum cudng bao t: Hypomycetes
— Khuan ty that; bao tir tip trung trong ti bao tir hodc trén cum cudng bao tir:
Coelomycetes
Alexopoulos va Mims (1979) da dua ra 3 16p phu hinh thuc 1a Blastomycetidae,
Hypomycetidae va Coelomycetidae.

2.1 Lop Hypomycetes
2.1.1. Dac tinh chung

Phén 16n cac ca thé song hoai sinh trén thuc vat hoic ky sinh.

. Soi ndm phat trién manh, c6 vach ngan va phan nhanh.

3. Chu yéu sinh san bang bao tir (Moniliales) nhung mot s chi sinh san bang phan
doan (fragmentation) nhu Rhizoctonia va Sclerotium.

4. Bao tir cia chiing kho hodc nhay nhét.

Ca tai bao tur 1An cum cudng bao tir déu khong c6 trong sy sinh san cua bat ky ca

thé nao.

2.1.2. Phan loai

Alexopoulos va Mims (1979) da cong nhan 2 bd hinh thic (Moniliales va
Agromycetales) dudi phan 16p hinh thtc Hyphomycetidae, cac cd thé cua
Hyphomycetes sinh ra bao tor dugc dat trong bd hinh thirc Moniliales nhung nhiing
dang thiéu bao tir va sinh san béng phan doan soi nam thi dugc dit vao bo hinh thirc
Agromycetales.

N —

W

bic diém cua bo Moniliales

Phan 16n ca thé hoai sinh hodc ky sinh va bao tir cta chung phat trién trén
nhimg soi nhanh chuyén biét 1a cudng bao tir (sporophore) hoic cubng bao tir dinh
(connidiospore), chung duoc dé nghi thanh 4 ho hinh thire (form-class) sau:

1. Moniliaceae: cuong bao tir tdch ra tir mQt sgi nao do6 hoac khong co; bao tur va hé
s0i ndm trong sudt hodc c6 mau sang, dai dién Monilia.

2. Dematiaceae: bao tir va hé so1 nam mau sam. Dai dién Altenaria, Curvularia,
Cercospora, Helminthosporium, Drechslera.

3. Tuberculariaceae: bio tir va cudng bao tir dinh dugc sinh ra tir cum cudng bao
ta. Pai dién Fusarium.

4. Stilbellaceae: bao tir va cudng bao tir dinh phat trién trong bo cudng bao tir dinh.
Dai dién Graphium.

a. Giong ALTERNARIA
* Pdc diem

Nhom ndm nay kha phé bién, c6 nhiéu loai hoai sinh va gy chét ting phan ciy
trong. Alternaria 1a tdc nhan gay nhiém chinh trong nu6i cay trong phong thi nghiém.
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Bio tir ctia chung rat pho bién trong bui bim trong nha, trong khong khi va la tac nhan
chinh gay di img (Hyde va Williams, 1946), mét s6 bénh vé da va vai r6i loan nghiém
trong & co thé ngudi.Nhiéu loai Alternaria ky sinh trén thyc vat. Trén cac cé thé thudc
ho Solanaceae (khoai tay), Alternaria cho tri¢u chung bénh ri sét sém hon la
Phytophthora infestans (thudc 16p Oomycetes, tdc nhan gdy bénh ri sét mudn (late-
blight) & khoai tay), chi riéng Alternaria dugc goi la “bénh ri sét som”. Tri€u chirng
som cua bénh 1a nhimg ddm nho mau vang nau trén 14, sau d6 lan rong tao nhitng vét
hinh nhan déng tam; Toan bo phién 14, cuéng 14, gan 14 va tham chi cd hé¢ théng mach
dan ciing ton thuong dit gdy do bi nhiém. Phan con lai cia dng mach c6 mau nau.

! % Nhirng phan bi

nhiém nam

Hinh 6.3. Alternaria solani trén khoai tay (Solanium tuberosum)(Sharma, 1998)

Alternaria alternata (=A.tenuis) 13 nguyén nhan gay bénh “d6m den” trén ltia mi
trong khi A.triticina gy bénh ri sét (thi kho 1a) (Bhownik, 1969). A. brassicae va
A.brassicicola tan cong trén hat Brascica (ho cai bap) con A.solani (hinh 6.3) gay bénh
ri sét sdm trén khoai tay va céac loai khac thudc ho Solanaceae; Mt vai loai Alternaria
khac (v6i ky chu ctua ching trong ngoac don) 1a A. citri (trén 14 ho cam quit Citrus
sp.), A..helianthi (trén hudéng duong Helianthus annuus) va A. palandui va A. porri
gay chay 1a trén hanh tay, toi.

v’ H¢ sgi ném
Mau nau sang, manh, phan nhanh manh, sgi ndm c6 vach ngan trudc hét 1a gian
bao, sau d6 c6 thé trd thanh ndi bao.;Moi té bao thuong cé nhiéu nhan. Theo Knox-
Davis (1979) thi nhimng té bao sinh dudng cta A.brasicicola chira tir mot toi nhidu
nhan, dau mut té bao soi ndm c6 27 nhan va nhiing té bao gia c6 dén 33 nhén.
v’ Sinh sdn
Gidng Alternaria chii yéu sinh san bing cach tao bao tir dinh; Giai doan hoan
chinh cta Alternaria 13 Pleospora infectoria (hinh 6.4) — mot loai nam
Loculoascomycetous (Webster, 1980).
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Nha bao tu phong

Bao tir nang s

Hinh 6.4. M6t nha bao tir phong (ascus) ctia Pleospora infectoria — mot loai nAm
Loculoascomycetous — giai doan hoan chinh cta Alternaria (Sharma, 1998)

Bao tir dinh phat trién trén cudng bao tir dinh ngin, sdm mau va thudng vo dinh
hinh; M6t bao tir phat trién nhu 13 chdi ngon cua té bao dinh trén cuéng bao tir dinh
(hinh 6.5. 4-D); N6 khong phat trién bang cach thit eo va md rong phan chot té bao
ctia cubng bao tir.  Nhirng bao tir non dugc phan cach bang vach ngin ngang (hinh 6.5.
E) voi su phat trién ctia vanh hinh khuyén vao bén trong (Campbell,1970); Trung tam
mdi vach ngin c6 mot 16 thong nodi chat giira cc té bao cua bao tir, sau d6 mot sd té
bao phan cach boi vach ngan doc (hinh 6.5. F). Nhém bao tur voi vach ngan va doc
nhu thé duoc goi 1a dang qua dau (muriform) hodc bao tu ludi (dictyospore), thuong
thi phan chép bao tir nay choi va cudi ciing tao thanh sgi ctia bao tir (hinh 6.5. G).

Doi khi chdi co thé phat trién tir té bao thap hon hay gin vao bao tir tao nén
nhanh cta soi bao tir (hinh 6.5. H-I). Sy m& rdng thém cua s¢i bao tir s€ ngung khi cod
su bit kin 16 nén bao tir; Bao tir chin 1a mét qua thé nhiéu nhan c6 vach ngang va doc;
N6 duoc bao quanh bai 2 16p vach, ting ngoai ¢ sic td cua té bio, ting trong trong
sudt (Campbel, 1969, 1970).

Theo Knok-Davies (1979) cudng bao tir chin chira vai nhan (0-3) trong khi bao
tr chtra 1-2 nhan, Purkayastha va cong su (1980) dd nghién ciru siéu ciu tric bé mit
cua 5 loai Alternaria gay bénh (A4.longissima, A.cassiae, A.tenuissima, A.raphani va
A.sonchi); Cac hat bao tir dwoc phat tan nho gié, gap diéu kién nhiét do va do am thich
hop bao tir ndy mam tao tir 5 dén 10 éng (hinh thanh soi ndm)(hinh 6.5. J).
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Conidiophore = cong mang t1ui bao tir, bud = chdi, conidia = bao tir dinh, germ tube =
ong mam, lateral bud = choi hong, young conidium = bao tir dinh non

Hinh 6.5. A-F sy phat trién bao tir dinh cta Alternaria solani; G, 2 bao ti dinh thanh
chudi cua A4.brascicae; H, bao tr ndy chodi cua A.brasicicola; I, chudi bao tir
phan nhanh cua A.brascicae; J, bao tir ndy choi cia A4.brasicicola (Sharma,
1998)

Kiém sodt bénh théi lui

Su luan phién mua vu 1a c6 lgi vi bénh chu yéu tir dat tréng; Thudc phun trir nim
t6t nhat 13 loai c6 chira dong hoic kém, cach khoang 15 ngay trong pham vi kiém soat
du phong. Azariah va cong sy (1962) chu truong sir dung hon hop Bordeux trong khi
doé Mathur va cong su (1971) thi gidi thi¢u phun Zineb va Dithane M-45.

b. Gidbng CERCOSPORA

Dic diém

Giéng nhu Alternaria, Cercospora cling 1a mot chi 16n trong ho Dematiaceae,
duoc dai dién bai trén 2000 loai (Ellis, 1971) nhung s6 16n xuét hién rat nhiéu va hau
nhu déng dang (Webster,1980). Cercospora 1a nguyén nhan giy bénh dém 14 trén ca
chua, rau diép, khoai tay, bong vai, lta, dau phong, 6t, dau tring cut (piegon pea -
arhar), cu cai dudong, thudc 1a... va nhiu cay trong kinh té quan trong khac; C.
personata 13 tac nhan gdy bénh dém gach nau & dau phong (Arachis hypogea),
C.gossypina gy bénh dom 14 trén bong vai (Gossypium herbaceum) va C. oryzae giy
bénh gach ndu trén lta, C. apii gdy bénh trén ngudi va c6 thé 1a nguyén nhan giy
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nhirng vét 1o loét tram trong trén mit trong rat kinh khung. (Emmons va ctv, 1975). H¢
soi nam phét trién manh, phan nhanh va c¢é vach ngan mong, sol nam ndi bao, giac
mut phan nhanh tim thiy & C. personata; Hé soi nAm ca bén trong va bén ngoai tim
thiy ¢ C.arachidicola.

Vao thoi diém hinh thanh bao tir dinh, sgi nAm tip trung thanh khéi day dic
dang qua cau goi 1 chit nén (stroma), chat nén phat trién bén dudi lop biéu bi trong
nhing 16 hdng duéi khi khau cua 14; Bao tur dinh phat trién trén vach ngin nhing
cubng bao tir mau sam, cé nhing bién ddi rat 16n vé kich thude cua bao tir va cudng
bao tu; Bao tir dai, manh, hep, thon nhon va chira rat nhiéu vach ngan ngang (hinh
6.6). Su phat trién cta nhitng cubng bao tur ghép thanh cum sdm mau, cong gap nhu
dau gbi, thuong ching tho ra ngoai chét nén cia te bao 14 cay chu, sy phong thich bao
tir khoi cudng bao tir dinh tao vét seo nho noi no gin vao, bao tur phat tan hiéu qua nho
cac giot mua, gap diéu kién nhiét d6 va 4m d6 thich hop, mdi bao tir nay mam va tao
nén hé soi ndm méi.

Conidiophore = cong mang tai bao tu

Hinh 6.6. Cudng bao tir va bao tir ctia Cercospora beticola (Sharma, 1998)

3. Giong CURCULARIA

Diic diém

N6 cling 1a mdt thanh vién cua ho Dematiaceae cia bo Moniliales, n6 dugc gidi
thiéu trén 30 loai; Curvularia tim thay trén laa (Benoit va Mathur, 1970) va nhiéu cay
tré)ng khéc. La tac nhan giy bénh ddm 14, bénh ri sét (théi kho), bién dang hat, bién
mau (bac mau) hat va tham chi thdi ré; Giai doan hoan chinh di duoc biét 1a dang loai
ctia Cochliobolus, mot thanh vién ctia Loculoascomycetes. Cudng bao tir dimg thang,
soi 16n (marconematous) va soi don (mononematous). Bao tir xodn thanh vong trén
cudng bao tir. Bao tir thudng cong. C6 3 bao tir trén mot dé 1a nhiéu nhét (hinh 6.7);
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Su 161 1én cua ron hat bao tir trén dé gap & mdt vai loai nhu C.combopogonis, d61 khi
cudng bao tur phat trién trén chat nén.

Hinh 6.7. Cudng bao tir va bao tir cia Curvularia lunata (Sharma, 1998)

4. Giong PYRICULARIA

Diic diém

Pyricularia 1a mot thanh vién cia ho Dematiaceae, b Moniliales; P. oryzae la
nguyén nhan chinh gdy bénh dao 6n (nd 16p) ¢ laa; Nam bénh thuong giét chét hoan
toan cay con, doi khi trén lba truong thanh, n6 cling nhiém trén nhiéu thyc vat nhu co
man trau voi (Euleusine coracana) va k€ (Setaria italica).

H¢ s¢1 nam phat trién va phén nhanh, c6 vach ngan, soi nidm ndi bao hoic gian
bao, té bao thuong nhiéu nhan, cudng bao tir thuong don, dai, manh, c6 hodc khong c6
vach ngin, va thuong khong phan nhanh. Mot nhom cudng bao tir moc trén chit nén,
bao tir mau néu nhot, dang qua 1€ nguoc va c6 2 vach ngan (tao 3 ngan) (hinh 6.8);
M&i bao tir gén v6i cubng bao tir bai ron hat (hilum) nhu nha 10i.

Bao tr dugc phong thich khi am do rat cao dic biét vao ban dém, co thé su vo
ra cua ron hat gay phong thich bao tu.

Massarina, mdt ndm Loculascomycetes dugc gioi thiéu nhu giai doan hoan
chinh cua Pyricularia aquatica, trong khi d6 giai doan hoan chinh cua P.grisea 1a
Magnaporthe grisea lai la nam Pyrenomyceteous.
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Conidia = bao tir dinh, conidiophore = cong mang tai bao tir

Hinh 6.8. Cudng bao tir va bao tir ciia Pyricularia oryzae (Sharma, 1998)

5. Giong FUSARIUM

Dic diém

Fusarium 1a chi 16n nhat trong Tuberculariaceae, ching hoai sinh hodc ky sinh
trén nhleu cdy trong, cay an trai va rau. No la nguyén nhan chinh lam heo ru céy chu.
Hé soi nim lan toa khip moé mach va 1ap kin mach gd. Sy 14p mach gb s€ can tro qua
trinh chuyén van nudc lam héo cay (hinh 6.9 A), Fusarium cling san xuat mot so chat
ddc tiét vao mach dan cdy chu ciing c6 thé gy héo rii, nhiéu loai thyc vat bi Fusarium
tan cong (hinh 6.9. A). Sau déy 1a vai loai Fusarium giy bénh héo 14 va ciy chu (trong
ngodc don): F. udum (trén dau san Cajanus cajan), F.oxysporum bv. licopersici (trén
ca chua Lycospersicon esculentum), F. lini (trén cdy lanh Linum usitatissimum) F.
solani (trén khoai tdy Solanum tuberosum) va F. orthaceras (trén dau mo-dau Tho Nhi
Ky Cicer arietium).

Hé soi nAm phan nhanh, c¢6 vach ngin, soi ndm thuong khong mau, chuyén mau
nau khi gia. Hé soi nAm san sinh doc t6 tiét vao hé mach giy héo cay chi.

Sinh san
Fusarium sinh san v tinh trung binh gitra 3 kiéu bao tir vo tinh 1a bao tir dinh
lon (Macroconidia), bao tir dinh nho6 (Microconidia) va bao tu vach day (hau bao tir -

Chlamydospores).Macroconidia dai, nhiéu nhén, hinh liém hoic than cong sinh ra tir
cudng bao tir. Pau va cudi bao tir 16n thudn nhon (hinh 6.9 C); Mét vai loai bao tir 16n
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tach roi va khong gin trén cudng bao tir, nhiing té bao sinh bao tir 16n goi 1a thé binh
(phialide) (hinh 6.9.B).

Tiéu bao tir dinh thuong don nhan d6i khi 2 ngan, hinh ciu hoic hinh trimg
duoc sinh ra tir mot thé binh hay nhimg cudng bao tir phan nhanh hodc khong phan
nhanh (hinh 6.9 D); Tiéu bao tir dinh thudng duoc giit trong mot nhém nho va tiéu bao
tor dinh cia Fusarium rat gidng bao tor cua Cephalosporium vi thé giai doan nay
thudng dugc qui vao ndm Cephalosporium.

Bio tir vach day (hinh 6.9 E) hinh tron hodc hinh trimg, vach day, nam tan cing
hodc chen giita cac soi ndm gia. Chung c6 thé phat trién don hodc thanh chudi, ching
tach ra va moc cac 6ng mam néu bao tir gap diéu kién thuan loi, Hau bao tir hay bao tir
vach day rat bén va ton tai doc 1ap trong thoi gian dai.

macreconidia
microconidia
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O @ intercalary
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Hinh 6.9. 4, Fusarium udum gy bénh héo 14 (trén dau san Cajanus cajan); B, cudng
sinh bao tir va bao tir dinh 16n; C, dai bao tr dinh (macroconidia); D, tiéu
bao tor dinh (microconidia); E, bao t&d vach day (hdu bao
tir)(Chlamydospore)(Sharma, 1998)

Lop Coelomycetes
bac tinh chung
1. Nhom nay ky sinh va hoai sinh trén thyc vat c6 mach trén can. Mot ) ky sinh
béc hai trén nAm khéc.
2. Tan la thé qua that, hé soi nam co vach ngan.
3. Khéng co té bao chdi.
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4. Bao tir va cudng bao tir sip xép trén thi bao tir hodc cum cudng bao tir.
Tai bao tir bé mat hay nam sdu bén trong, hinh cau, trai phang hoic hinh dia, mot
vach tao nhiing té bao cung duong kinh.
6. Cum cudng bao tr nim bén trong chat nén thiéu phin bén va trén vach
(Sutton,1973)
7. Bao tir don bao, rung sém, trong subt hodc c6 sic td té bao.

e

Phén loai

Sutton (1973) dé nghi Coelomycetes vao 2 bo:
1. Melanconiales: thé qua kiéu cum cudng bao tir.
2. Sphaeropsidales: thé qua kiéu ti bao tir phan.
Pic diém bo Melanconiales
1. Céc ca thé ky sinh hoac hoai sinh trén thuc vat
2. Thé qua kiéu cum cudng bao tir.
3. Mo chit nén gidi han co sé caa thé qua.
4. Thé qua duoi 16p cutin, dudi biéu bi, hodc dudi chu bi va v ra boi su ran nit cia
mo vat chu.
Melanconiales c6 mot ho Melaconiaceae (Sutton, 1973) véi gibng Colletotrichum
dugc mo ta & day.

Diic diém bé Sphaeropsidales

1. Tinh chat chu yéu 1a thé qua dang tai bao tir phan.
2. Ca thé co kich thudce hién vi ky sinh hodc hoai sinh.
3. Mang bao quanh thé qua la nhu mé gia.

4. Bao tr dinh dang tir cac vach ngan.

6. Giong COLLETOTRICHUM

Diic diém
N6 duge mo ta c6 11 loai (von Arx,1957; Sutton, 1973). Nhung Alexopoulos va
Mims (1979) thi dé xuét trén 1000 loai hinh thire trong giong nay da duge mo ta trudce
day, phan 16n chung trung tén. Theo ¥ kién gan nhit cua Baxter va cong sy (1985),
Colletotrichum dugc gidi thi€éu c6 21 loai: C. coccodes, C. dematium, C.
gloeosporioides, C. graminicola, C. falcatum va C. capsici... 1a nhitng loai thuong gay
bénh than thu (anthracnose).

v’ Bénh théi dé ¢ mia
bay 1a bénh thuong gap ¢ mia do C. falcatum, nam tan coéng chinh vao than va
14 (hinh 6.10), phién 14 tr& nén nhat hodc d6 sim va rit xudng, than c6 nhiéu vét nit va

16p mang sgi do phat trién doc than; Sy hoa do chu yéu & bo mach, doi khi vao
tan trong rudt va than bi thdi, rat ngan tai cac dot.
v’ Soinim
Noi sinh, sgi ndm manh, phan nhanh, khong mau, c6 vach ngan, soi nam co ndi
bao va gian bao; Nhiéu hat dau duoc san xuét trong mdi té bao ciia hé soi ndm; Khi
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chin sgi nam tré nén sdm mau va bén xodn lai thanh dang chat nén nho dudi 16p ngoai
cung.

v Sinh sin

Colletotrichum chi sinh san vo tinh bang bao tir dinh, bao tir dinh phat trién trén
cudng bao tir trong dang thé qua 1a cum cubng bao tir (hinh 6.11 4-C); Cym cubng bio
tr c6 dang dia phing, mit sau c6 cdu trac phan min, mdi cum cudng bao tir gdm 16p
chat nén, bé mit san sinh cudng bao tir trong sudt (hinh 6.11. 0). Cubng bao tir khong
c6 vach ngan kéo dai don bao, dang hem cong, bao tir trong sudt. Cung véi bao tir va
cudng bao tir 13 cac 16ng climg trén mdi cum cudng bao tir, 16ng dai cing, thuén nhon,
khéng phan nhanh va da bao cdu trac nhu to cing (hinh 6.11.4-B) va Frost (1964) mo
ta mot vai loai cua Colletotrichum c6 hodc khong c6 16ng cung c6 thé duoc kiém soat
boi su thay ddi ¢ am.

Cuim bago

Hinh 6.10. Colletotrichum falcatum. A, cym bao ti trong than; B, cum bao tir trén 14
(Sharma, 1998)

Sy hinh thanh mot s6 16n cua bao tir gdy nut gdy trén biéu bi vat chu, gip dleu
kién thuan loi, mdi bao tir moc tir mot dén nhiu éng mam dé hinh thanh h¢ soi nam
(Hinh 6.11.D); Dia bam 1a dang cua Colletotrichum trong nudi cay (Sutton, 1962,
1968)
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Soi ndm gia do6i khi hinh thanh vach day, mau nau sam, hinh cau hoic khong déu

got 1a hau bao t (Chlamydospores), N6 c6 thé & tan clng hodc chen gitra so1 nam va

ton tai trong thoi gian dai va khi tach ra chung cling moc mam dé hinh thanh soi nim

moi.

Theo von Arx (1957) ‘Sclerotia’ cling 1a mgt dang dac biét cua Colletotrichum,

Glomerella tucumanensis 12 mot nam tii (Ascomyceteous) dugc coi nhu giai doan
hoan chinh cua Colletotrichum falcatum.

Rantir | Long cing an fir

Chat nén so1
nam

Bao tor ndy mam

Hinh 6.11. Cum bao tir cﬁq Colletotrichum lindemuthianum,; B, cum bao tir cua C.
Jaltacum; C, cubng bao tu va bao tu dinh cua C. graminicola; D, bao tu
ndy mam (Sharma, 1998)
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Chuong 7

VAI TRO HUU DUNG CUA NAM TRONG CHE BIEN THUC PHAM

1. GIOI THIEU

Sy phat trién va hoat dong trao d6i chat ctia nAm (nAm men va nam moc) trong
thue pham c6 thé c6 nhitng anh hudng khac nhau. Mat khac hoat dong cua nam da
duoc khai thac bdi con nguoi cho muc dich san xuét va ché bién thuc pham. Thuc tién
thu duoc qua thé ndm rom ciing nhu sy tng dung nAm mébc dé chuan bi thuc pham 1én
men d4 trdi qua nhiéu thé ky. Gan day 1a ndm soi cling nhu nAm men di dugc nudi cay
dé thu duoc thuc pham dinh dudng giau dam cho con nguoi va vat nudi. Nam dong vai
tro quan trong trong sy 1én men cong nghiép dé tao ra nhiéu loai phan hoa té (enzim)
va cac chat hitu co khac. Nhiéu trong s6 nay dugc ung dung nhu thanh phan cia thirc
an. Gan day nhat, k§ thuat tai t6 hop DNA da tro nén pho bién dé bd sung nhiing dic
tinh cia ndm. Mot vai ing dung cho coéng nghé thuc pham s& duoc dé cp.

2. thU'c phAM Ién men bOi nAM

Lén men 12 mot trong nhitng k¥ thuat lau doi nhét cua su ché bién thuc pham va
mang tAm quan trong kinh té to 16n. Sy xudt hién, qui trinh ché bién, va st dung cua
thuc phém 1én men da duoc viét nhiéu (Campbell-platt 1987, Steinkraus 1997). Mot
vai san pham 1én men (pho-mat, bia, rugu, niroc tuong) da co kinh nghiém san Xuat
mot lugng 1on, voi viée st dung gidng chung wu viét, mat khac nhiéu thyc pham 1én
men hiy con dugc san xuat sit dung k¥ thuat truyén thong 1au doi dudi nhimg diéu
kién don gian hodc ngay ca nguyén so.

Do nhiéu nguyén nhan, ctia nén kinh té va tinh chat yéu ciu cia san pham hau
hét viéc 1én men thuc pham khong thé tién hanh mot cach loi nhuan dudi diéu kién vo
trung. Thyc pham 1én men vi thé c6 thé chira dung nhiéu vi khuan, nAm men va nam
mdc, xuit x{ tir vat liéu tho, giéng chung, su nhiém trong tién trinh.

Bang 7.1. Thuc pham (chon loc) 1én men béi giong hdn hop (ndm mdc, ndm men, vi

khuén)
NAm méc NAm men Vi khuin Co chat | san st ngudn goc
phflm dung
Actinomucor Pau hi | chao thuc Trung
elegans pham Quédc, VN
dam

Amylomyces | Endomyces Pediococcus | gao Ragi gidng Phuong

rouxii spp. spp. (khong chung | Pong
Hyphopichia | Enterococcus | nau) lam
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Spp. Spp. ruou
Aspergillus Zyg. rouxii Tetragenoco | dau Miso d6 gia | Phuong
oryzae Torulopsis ccus nanh + vi bong
A. soyae spp- halophila; gao/lua
Ent. faecalis | mach
A. oryzae Zyg. rouxii, | Lactobacillus | dau Nudce d6 gia | Phuong
A. soyae | Zyg. soyzae, | delbrueckii, | nanh + | tuong vi Pong
group Hansennula | Tet. lua mi +
spp-» halophila mudi
Torulopsis Ped.
spp-, damnosus
Candida spp.
A. oryzae Hans. Leuc. gaonau | Saké ruou Nhat
anomala, mesenteroi-
Sacch. des var sake,
Cerevisae Lb. saké
(saké)
Monascus gaoniu | Ang- chat tao | Trung
purpureus kak mau, Qudc, Nhat
M. rubber, (gao 1én | @6 gia
M. pilosius men voéi | Vi,
méc d6) | thanh
phan bd
dudng
Penicillum Yarrowia Leuconostoc | Banh Phé-mat | thuc Phap
roqueforti lipolytica spp- sita (hoa | kiéu pham
stta ép) | roquefo | dam, d6
It gia vi
P. Candida spp. | Brevibacteri | Banh Pho-mat | thuc Phap
camemberti | Kluyveromyc | um linens sita (hoa | kiéu pham
es spp. Le. lactis ssp | sitaép) | Camem | dam, dd
Torulopsis cremoris -bert gia vi
Spp _
P. Mirococcus | thit Salani thuc Chau Au
nalgiovense spp. (xuc pham
P. Staphylococc | xich) dam
chrysogenum us spp.
Pediococcus
spp.
Lactobacillus
spp.
Rh. Trichosporon | Klebsiella dau Tempeh | thuc Indonesisa
oligoporus beigelii, pneumoniae | nanh pham
Rh. chinensis, | Clavispora Enterobacter dam,
Rh. oryzae, lusitaniase, cloacae, thirc an
Mucor Yar. Lactobacillus nhanh
indicus lipolytica spp.
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O thuc pham 1én men nidm da gidng chung, su kich thich tir cht chuyén hoa boi su
phan giai twong hd cua co chit hodc boi s phong thich cia cac san phim phan giai;
hodc su trc ché boi sy canh tranh su tao thanh cta chét khang sinh hoac chat trao di
khang vi sinh 1 cac yéu t quan trong cta sy can bang cta cac quan thé vi sinh vat
(Nout, 1995). Theo tinh ty nhién vat 1y cua co chét, sy 1én men c¢6 thé duogc phan biét
thanh 1én men bé sau hay 1én men chim (liquid fermentation) va 1én men bé mit (solid-
state fermentation). Trong Ién men bé sau, chét long phuc vu nhu mdt moi truong cho
su phan b ddng nhat ca vi sinh vat va cho su truyén nhiét va truyén khéi. Lén men
bé sau dugc st dung cho viéc ché bién nude giai khat va nuoce sOt (sauces).
Bang 1 liét ké vai thyc pham 1én men trong d6 nim dong mot vai tro thiét yeu

Thém vao d6, vat lidu tho ciia chung, vi sinh vat 1én men dai dién, kiéu cua hé thong
1én men (bé sau hodc bé mit) va lién hé dén nhom hé vi sinh vat cho sy 1én men thanh
cong ciing duge liét ké. O vung on d6i, thit 1am chin boi ndm mébc va pho-mat 1a
chiém wu thé boi Aspergillus va Penicillium spp. Nam men dong vai trd trong cac san
ph'flm nudng va nudc giai khat co con. O nhirng vung nhi¢t d&i va can nhiét déi, thuc
pham 1én men ndm chiém wu thé & déng va dong nam chiu A. Rhizopus, Amylomyces,
Mucor, Neurospora, and Monascus spp. thuong dugc tim thdy nhu h¢ vi sinh vat chue
nang. Cac san pham Ién men b1 nam men tu vung nhiét doi bao gbm thirc in nhanh
va nudc giai khat co con. Sau day la mot vai thuc pham 1én men chon loc.

2. 1. Rugu

Sy da dang cuia rugu khong chi vi nhiéu hon 5.000 loai nho (Vitis vinifera) ma
con dic biét dén diéu kién trong trot (dia diém, dat, khi hau) va diéu kién 1én men.
Nguyén tic co ban cua 1am ruou duoc tom tit & hinh 7.1

Nho phai 14 khong bi 1én mdc, trir phi su ché bién ciia rugu ngot “Sauterne” loai
nay doi hoi mdc Botrytis cinerea. Ruou do thi thong thuong 1én men “trén 16p vo”.
Thudng thi SO, dugce thém vao 100-150mg/lit dé e ché su phat trién ciia ndm men
biéu sinh (Candida, Hanseniaspora, Kloeckera, Pichia, Rhodotorula, Saccharomyces,
Torulopsis spp.) Piéu nay sé& thiic drfly su chiém vu thé t6t ciia nAm men ruou chon loc
(Saccharomyces cerevisae thuong dong hanh vé&i Torulopsis stellata) (cho vao sdp xi
10°/ml dich nho. Luu ¥ ring nim men tao mui (huong vi) 1a can bang v6i ndm men
chirc nang cho sy Ién men rugu. Khi tat ca dudng lén men dé can kiét thi sy [én men
rugu dimg lai va nam men duoc lay ra dé ngin can sy mat mui tir su ty phan gidi cua
nam men. O rugu axit cao, vi khuan axit lactic (Oenococcus oeni) dugc ching dé bién
ddi axit malic thanh axit lactic, vi thé cho ra ruou vi ngot hon.
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2.2. Pho-mat Camembert

Pay 13 mot cua nhiéu pho-mat bé mat chin. Co ngudn gbe tir Normandy, Phap

lan dau tién nd dugc 1am boi Marie Harel vao nim 1791. Nam 1890, M. Ridel phat
trién hop gd noi tiéng tao diéu kién xuat khau véi luong 16n.
Nguyén tic co ban cua san xuat pho-mat Camembert duoc viét ra nhu ¢ hinh 7.2. Sau
khi sita dong con rat non (ép thanh banh sira), né6 duoc chung gidng boi bao tir cua
Penicillium camembert bang cach phun nhu swong mu. Sau khi ngam trong nudc mudi
va dua vao diéu kién thich hop, su phat trién ctia moc bat dau tai bé mat phé-mat trong
sudt giai doan 0. VO cimg ctia pho-mat Camembert thi mong va tring. Cac dong mdc
chung khéc nhau c¢6 mau sic trong khoang tir xam luc nhat téi trang tinh. Bén trong
clia pho-mét phai 1 vang nhat vé6i trung tAm mau tring ran chac. Trong qué trinh chin,
cac phan hoa t (enzim) thuy phan dam va chit béo cua P. camemberti khuyéch tan
vao trong pho-mat.

Thu hoach nho (Vitis vinifera)

loai b$ cuon

/ xay to

ude nho €p 1 \m:k nho udt
—
¢p

nudc nho ép 2
l - VO
(rwou vang do: lén men co vo
nho
SOzldu’qc thém vao ruou vang trang: khong cé
VO)
Lénlmen ru’()ru(d?—éltué?> chung nim men ruou (khong

20-30°C) bét budc)
(trégpe: 6-10 tuan, 10-20°C)

\
Tach 1€mw‘ua gia do)

Lén men malo-lactic (cho Lang tu nam men
rugu do axit)

lam trong
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130 hoa, phdi tron

loc, dong
chai

Hinh 7.1. Qui trinh lam rugu nho

Nhung tinh x6p mém 12 vi pH ting 1én gy ra boi sy phong thich ctia NHs, nAm
men, dac biét 1a Debaryomyces hansenii, thuong hién dién trong phd-mat va cling gop
phan 1am ting pH bai vi sy tiéu thy cta axit lactic. Cac phan tng thuy phan dam va
hoat dong cua enzim aminotransferase dong gop phan lon vao su phat trién huong V1.
Thong thuong san pham duogc tiéu thu sau 3-5 tuan. Kiém dinh giong thuan chung, tt
ca cac dong P. camemberti dugc biét 1a c6 kha ning san xudt ra doc to nam
(mycotoxin) axit cyclopiazonic (CPA). Chit nay xem ra mang dic tinh bén bdi vi cac
dong thu thap nudi ciy 1au da khong mat di kha ning tao ra CPA. Nhiéu nd luc di tién
hanh dé dat dugc cac dong dot bién CPA am tinh va céac giéng chung da dugc tuyén
chon theo tiéu chuin nay. Co hoi rui ro ctua viéc ngd doc 1a rat nho. Chi muc dd rat
thap ctia CPA c6 thé dugc phat hién ra & pho-mat Camembert. Didu nay duoc giai
thich bdi sy khong 6n dinh vé hoa hoc cta né trong su hién dién ctia chit amines va su
khuyéch tan nghéo nan tir vo clmg vao bén trong. Hon nita, CPA thi kho dugc tao ra
tai nhiét d¢ bao quan <15°C.

Stra bo nguyén beo
!
Pasteur hod (15-20 gidy 72°C)
!
thém Rennet dong tu sita (34°C)
(Rennet: men dich vi da day bé con chira chymosin)
(25-30 ml/ 100 kg stra)
, Lo
cat stra dong bang vot
!
Tach nhi tharh
! nhii thanh
¢p thanh banh
!

1én men (méc) giai doan 1

Cat bo cac mang fpz ching giong boi phun bao tu
nam so1 Penicillium camembertii
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1én men gd 2
!
Ngam trong nudc mudi 20% (13°C)
(ph6-mat sé& chura 2-3% NaCl)
o
d€ noi thoang
(1-2 ngay, 14°C, 75% am d0)
! q
u chin (12 ngay, 13-15°C, 95% am d0)
l
Bao goi
l

Pho-mat camembert tuoi

Hinh 7.2. Quy trinh ché bién ph6-mat Camembert

2.3. Chao (sufu)

Chao (sufu) ciing duoc viét nhu fu-ru, 1a do hoa sita dau nanh 1én men mdc cod
mui kha ning (Su, 1986). Chao dugc san xuit chu yéu & Trung Qudc cho tiéu thy ndi
dia va xuat khau, san lugng hang nim wdc tinh it nhat 300 triéu tan. Chao dugc tiéu
thu nhu mot chét gia vi, vi du voi com diém tam sang hoac banh mi ha?ip.

Chao dugc lam tir khdi ddu hil (thu duge tir két tiia sita ddu nanh). Dau hil dugc
dung 1am chao ctng hon boi ép hodc duoc st 1y hoi néng nhanh, va tuan ty duoc
chung giéng trén bé mat va u & 4m do cao tai nhiét d6 20-35°C, tuy thudc vao dia diém
va mua (trong nam). Cac loai nam moc tham gia chu yéu 1a Actinomucor va Mucor
spp. Nhitng nha may san xuét 16n c6 sir dung glong thuan ching, chang han nhu
Actinomucor elegans, ngugc lai tai cac co s san xuat nho, sir dung rom lén moc dé
chung 1én khdi dau hii véi mot hé vi sinh vat hdn hop cua nam mbc va vi khuén.
Actinomucor elegans khong phat trién t6t & nhiét d6 vuot qua 25°C, cac mbc khac vi
du nhu Mucor hiemalis hodc Rhizopus chinensis dugc st dung ¢ nhiét d§ cao hon. Sau
vai ngay khdi dau hit duoc bao phu v6i mét 16p day cia sgi nAm nhu béng gon. San
pham trung gian duoc goi 1a pehtze-dau hii 1én mdc. Pehtze di trd thanh mot ngudn
enzim thuy phan dam, va dam dau nanh phan 16n da dugc phan cit.

Budc ké tiép mudi va ngam nuoc mudi véi muc dich bao quan san pham trong khi
do cho phep sy truong thanh vé mat enzim ma cu01 cuing sé& cho ra cau tric mém, mui
va vi nang theo yéu cau. Su ly dau tién voi mudi (hat, 'bot) voi myc dich 1a lam tang
Ién nhanh chong ham luong mudi khoang 15%. Budc ké tiép cac pehtze mudi duoc dat
vao cac keo/lo va bom ddy voi nudc mudi hodc hdn hop nude chan dé chao chin .
Thanh phan ctia nuéc mudi dé chao chin anh huéng manh mé dén tinh chat cua san
pham cudi cing. N6 ludn chia 10-12% NaCl, va ruou gao 10% ham luong ethanol.
San pham rat ndi tiéng 1 chao d6, trong nudc ngam chao ndy co chira ang-kak (xem
Bang 8.1). Ang-kak khong chi cho sic té cam va d6 ma con chira dung nhiéu phan hoa
t6 (enzim) tich cuc gop phan vao sy phan cét va tao huong vi ctia chao. Chao c6 thé c6

91



Gido trinh Nam hoc: Bién soan Ts. Nguyén van Thanh
sy hién di¢n cua vi khuan Tetragenococcus halophila. Sau nhiéu thang dé chin, cac
keo dugc lam sach bén ngoai, dan nhan va phan phoi cho viéc tiéu thu.

2.4. Tempeh

Tempeh c6 ngudn goc tir Java, Indonesia nhung ciing duoc phd bién ¢ Ha Lan
va nd da dat duoc thi truong ti€u thu dang ké & MY, chau Au va Uc. Tempeh 1a mot
banh c6 thé thai (cit) dugc, thu dugce bai phuong phép 1én men bé mit voi ndm cua
nhimg hat dau, ngt cdc hodc vat lidu phu hop khac sau khi 3 ngdm roi ndu. Co chét
duoc dung nhiéu va pho bién nhat la dau nanh (Nout and Rombouts, 1990; Wood,
1998). Tempeh cung cdp mot ngudn dam thuc vat re tién giau dinh dudng dé tiéu hod
va an toan. N6 thudng dugc an chi khi sau khi nau hodc ran/chién trong dau. Qui trinh
ché bién truyén thong duoc trinh bay ¢ Hinh 7.3. Dau nanh duoc ngam va tach vo,
hodc tach vo kho trude rdi  ngém (co gidi hoa nhu ¢ Ha lan). Trong qua trinh ngam su
1én men lactic tu nhién d1en ra 1am ha thap pH cua dau, lam cho ching phu hop hon
cho su phat trién cua nam mdc va chong lai vi khuan gay hu hong va cac mam bénh.

Sau khi niu sbi va lam ngudi, dau dugc chung giong truyen thong ‘usar”
(Rhizopus spp. hién dién trén la cay Hisbiscus, hoac gidng thuan chung trong bot gao
hodc bot khoai mi. Moc chitc ning chinh yeu 1a Rhizopus oligosporus va R.oryzae,
chung nay mam nhanh & 37°C va su phat trién sgi nAm nhanh cua chiing dam béao su
chiém wu thé va l4an at cac dong tam nhiém khac nhu Aspergillus spp. trong vong 30
gid cac dau roi rac da duoc két chat lai nhau tao thanh khdi ran. R.oligosporus dugc
khao sat 1a thim nhap khoang 2mm vao siu bén trong dau niu.

Hoat dong enzim ctia Rhizopus spp. bao gdm enzim thuy phén protein, enzim thuy
phan chat béo, enzim thuy phan cic hop chét cac-bon va phosphatase. Nho hoat dong
clia cic enzim ndy, mot phan cac co chat mach dai bi thuy phan thuc day cho sy tiéu
ho4 dé dang.

Qui trinh méi cai tién da dugc bao céo bao gdm tién trinh ban lién tuc cho 1én men
tempeh v&i nhiét do dugc diéu khién trong thing 1én men xoay vong.

bau nanh

!

nudc nong
l
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loai bé v ngoai
!
ngam
(vi khuan axit lactic xuat hién)
!
Tur di¢p dau bi axit hoa
boi 1én men axit
7 !
Rtra dé loai bo nudc ngdm
, !
nau (30-60 phut)
Lo
Rut bé nude nau
Trai dau ra dé lam ngudi
va bay hoi nudc bam

<+— chung giong véi bao tr
nam sQi Rhizopus spp.

Tron déu
! S
Hop nhua (khuon) c6 khoan 16 nhé
!
u (25-30°C, 1-2 ngay)
!
Tempeh tuoi
(rédn hodc nau trudce khi dung)

Hinh 7.3. Quy trinh ché bién tempeh

2.5. Nuée twong dau nanh

Nudc tuong dau nanh 1én men cé nguon gbe tr Trung Quoc O Nhat c6 khoang
3600 cong ty, trong d6 co 5 cong ty 16n nhat san xuat 1,2 triéu tin chiém khoang 1/2
san lwong hang nim . Nudc tuong c6 nhiéu dang khac nhau, nhung Koikuchi-Shoyu 1a
dai dién t6t nhét ctia nude twong 18n men (Yokotsuka and Sasaki 1998). N6 13 mot chat
long nau xdm trong véi thanh phén Xép xi: 22°Bé, 17% NaCl, 1,6% dam téng $6, 1%
dam formol, 3% duong khw, 2,3% rugu alcohol va pH 4.7. V& co ban cua qua trinh
ché bién (Hinh 7.4) bao gom 3 giai doan: 1am koji (d¢4u nanh 1én moc) 1én men trong
nudc muoi va loc trong. Lam koji la qua trinh 1én men bé mit cua hdn hop dau nanh
nau/hap va bot mi rang. N6 dugc ching glong V01 bao tir Aspergillus oryzae hodc
A.sojae va dugc i ¢ 25°C trong 2-3 ngay dé thu duoc sy phat trién day dic va su tao
bao tir xanh vang chi ra ring mc d cao clia enzim d3 dugc tao ra. Nhitng enzim nay
bao gdm peptidases, proteinases, glutaminase, amylase, pectinases va cellulases can
thiét cho sy thuy phan tig phan ciia dam va cac hop chét carbon ciia vat liéu tho.
Giai doan 2 1én men trong nuéc mudi dién ra trong mé nudc mudi 22-25% NaCl dé vi
sinh vat gdy hu hong khong thé phat trién nhung sy phan cit enzim van dién ra. Tuy
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nhién, trong 2 thang dau & 15-20°C, i khuan axit lactic (Tetragenococcus halophila)
va nhiing thang tiép theo & 30°C, nAm men wa mudi (Zygosaccharomyces rouxii) s&
phat trién, vao khoang thoi gian chin, nhitng san pham trao ddi chét cta ching thém
vao thanh phan huong vi thuc chat thom ngon ciia nude tuong.

bau nanh Lua mi
! ! ,
Ngam Rang giong chung
ol ! (Aspergillus oryzae, Asp.
Nau ap suat Xay to sojae)
l ‘ /
tron déu
l ,
u Nudc + mudi
(2-3 ngay, 25°C) [
! nudc mudi
moc koji / (22-25% NaCl)

N

Khoi 1én men

e

1én men
(su phan giai enzim,
1én men axit lactic va nam
men)
chat ¢ép

nudc twong thd

!

pasteur hoa

!

nudc tuong
(Koikuchi-Shoyu type)

Hinh 7.4. Quy trinh lam Nwéc twong ddu nanh lén men

3. Sinh khOi nAm va sU chuyEn ho4 sinh hQc
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3.1. Nam rom

Nam rom (an duogc) rat phong phu va da dang, nhung chi mot vai loai duoc phat
trlen va thuong mai hoa. Viéc san xuét nam rom thuong mai dugc udc tinh 1-2 triéu
tan. Agaricus spp. chiém phan 16n trong tong s nam san xuat. A. bisporus trang 1a
duoc biét nhiéu nhat, nhung A. bitorquis chdng chiu vi-rat va A. bisporus mil nau dang
dugc tang Ién sy chu y. Sau khi soi ndm chiém dong co chét, su tao trai duoc khoi
dong boi su thay d01 diéu kién moi truong (thoang khi, am do, nhiét d9). Qua thé dugc
tao thanh trong s6 cla sy nay mam vuot qua khoang 1-2 tuan. Sau 4-5 dot thu hoach,
san lugng giam xudng va vong doi bat dau lai voi co chat tuoi méi. Co chét cii duoc
st dung nhu thanh phin thic in gia suc gidu protein. Qua thé 16n ky la cua
Basidiomycete, Ustilago maydis duoc thu thap va tiéu thu nhu ndm rom, va pho bién ¢
chau My Latinh.

3.2. Pam don bao (nAm men, protein nim)

Nhiéu dong ndm men (Candida utilis, C. tropicalis, Yarrowia lipolytica,
Kluyveromyces lactis) c6 thé phat trién véi san lugng té bao cao trén co chat 1a san
pham phu céng nghiép, vi du nhu nuée nhi thanh (whey) tir lam pho-mat, nude thai tur
cong nghiép tinh bot khoai tay, rugu sulfite gd, va cin ba cua hop chét cac-bon. Mic

du nhiéu qui trinh cong nghiép di duoc cip bang, thé nhung dam don bao thu duoc
hién tai 1a khong thé canh tranh véi cac dam khac (vi du nhu dau nanh).

Soi nAm cua Penicillium chrysogenum va Aspergillus niger dugc tao ra ¢ mot luong
16n nhu moét san pham phu cua sy 1én men san xuat khang sinh, phan hoa to (enzim)
axit hitu co... khuan ty cia ndm khong doc la mot thanh phan thirc an ly tuong boi vi
n6 ¢6 ham luong dam thd cao (xap xi 12% trén trong luong tuot). Khuén ty duoc str
dung nhu thanh phan thirc dn gia sic. Gidng nhu vay, soi nam cia dong Fusarium
venenatum dugc str dung cho san xudt cong nghiép protein cho nganh dét may (Wiebe
et al., 1996).

San pham tim thdy cho sy Ung dung nhu thit thay thé trong banh nhan tio thom,
sup...St dung dam vi sinh cho sy ti€u thu ctia con nguoi va vat nuoi la bi gidi han béi
ham luong axit nucleic ctia né. T6 chite WHO khuyén cao muc d6 tdi da cua axit
nucleic 1a 2% trong thuc phém. Trong khi dam vi khuén chira mirc do kha cao axit
nucleic, dam ndm (F. venenatum) chtta khoang 6-13%.

3.3. Lam giau thém dam cho thuc phidm tinh bdt va thirc in gia siic

Do c6 kha ning phan cat vat chat cac-bon, ndm 1a hitu dung trong viéc nang cao
gia tri dinh dudng cia cac san pham phu ndng-cong nghiép sau ché bién, chang han
nhu tinh bot chira trong chit cin ba khoai lang (Yang et al., 1993) hodc bd mia duong
cellulose (Moo-Young et al., 1992). Cho muyc dich thém vao cac ngudn dam & tién
nhu (NHy4),SO,4 va urea co thé bién d6i thanh dam vi thé 1am giau dinh dudng thém
cho thtc an. San pham cudi cing (sau vai ngay 1én men) c6 thé chira dung xap xi 30%
dam tho trén trong luong kho, khi st dung ndm Aspergillus niger, Rhizopus spp. va
Neurospora sitophila.
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3.4. Thanh phin thirc dn va gia vi c6 ngudn goc tir nAm moc

a. Axit hiru co

Axit hitu co dugce tao ra bai su 1én men c6 thé phan thanh hai nhém: (i) duoc
tao ra thong qua 16 trinh axit carboxylic, (i1) duoc tao ra tryc tiép tir dudong glucose.

O nhém (i), axit citric 13 axit hitu co quan trong nhat dugc tao ra béi sy 1én men. San
luong hang nam ude tinh khoang 400.000 tin dugc lam chi yéu vOi Aspergillus niger
nhung Yarrowia lipolytica cling dugc st dung. H¢ thong nuoi cay be mit cling nhu bé
sdu (chim) duogc sir dung cho sy bién doi nhitng ngudn carbon ré tién (mat duong) va
n-alkanes. Axit citric dugc s dung rong rai trong cong nghi¢p thuc pham, chit huong
vi...

Trong nhom (ii) axit gluconic (50.000 tin/nim) duoc lam ra cha yéu v6i vi khuan,
nhung 4. niger va A. foetidus dugc str dung trong cac qui trinh nu6i cay bé mit va nudi
cay chim. Axit lactic (30.000 tan/nim) dwoc 1am ra chu yéu véi vi khuén lactic, nhung
cling voi Rhizopus oryzae va cd nhiing ung dung rong rai trong cong nghi€p thuc
pham nhu chét axit, nhan t6 bao quan, bot nudng ... (Mattey, 1992).

b. Chét béo (lipids)

Ham luong chét béo ciia nAm ddi khi co thé cao dén 60-80% sinh khéi kho. Tuy
nhién, chit dau va chit béo dong va thuc vat 1a ré tién hon dé san xuit, vi thé chi
nhitng san phém dac san thi viéc 1én men 1a sy quan tam vé mat kinh té. Noi riéng, kha
nang tich luy axit béo khong no tir ndm 1a 1y thi vé quan diém dinh dudng. Nhiéu nim
mbc duoc su dung thuong mai dé tao ra axit y—linolenic, trén nguén dam va cac-bon ré
tién (ba nho, tinh bot, mat ri dudng), Mucor javanicus va M. rouxii c6 thé phat trién
trong moi truong nudi cdy chim & san luong axit y—linolenic 0,33g/1. Nhiing truong

hop nhu thé ham luong lipid 1 7-11% cua sinh khéi kho va axit y—linolenic chiém 17-
37% trong luong lipid (Lindberg and Hansson, 1991).

c. Phan ho4 t6 (enzim)

Trong ) nhitng phan hoa td enzim duoc tao ra bai su 1én men, chiém da sb 1a
enzim thuy phan dam (proteases) va enzim thuy phan hop chat cac-bon
(carbonhydrases). Enzime thuy phan dam thu dugc tu Aspergillus oryzae, Penicillium
roquefortii va Mucor spp. dugc ung dung trong chat tay rura, va trong ché bién thuc
pham nhu 1am nhanh chin pho-mat, lam banh mi, sy lam mém thit. Enzim thuy phan
hop chét carbon bao gém enzim thuy phan tinh bot (a-amylase, glucoamylase) duoc
tao ra boi Aspergillus oryzae va A. niger va dugc ing dung trong lam banh mi, 0 bia
rugu, va banh keo. Nhitng carbonhydrases khac 1a cellulase duogc tiét ra boi A. niger,
Penicillium spp. va Trichoderma reesei;, enzim thuy phan pectin (pectinases) duoc tao
ra boi1 Aspergillus spp.; va p—glucanase dugc tao ra boi A. niger, Penicillium spp.
nhirng enzim nay dugc ing dung dé thac day sy tiéu hod cta thuc phim c6 soi, sy tinh
loc nudc trai cdy va bia... Nhitng enzim quan trong khac bao gébm enzim thuy phan
chét béo (lipases) duoc tao ra boi Mucor spp. va A. niger tng dung cho su phét trién
huong vi cac san pham tir sita. Glucose oxidase duoc tao ra bai A. niger dd c6 nhiéu
g dung trong thuyc pham va y hoc...
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Mit khéc, c6 sy phong pht ciia nhimg co chit c6 thé duoc tao ra béi nim, bao

gdm axit amin, cac hop chat duong, cc sinh t6 vitamins, phdm mau va cac thanh phan
huong vi...
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