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L&i néi dau ‘
TCVN 10736-17:2017 hoan toan trong duong voi 1ISO 16000-17:2008.

TCVN 10736-17:2017 do Ban ky thuét tiéu chuan quéc gia TCVN/TC 146 Chét luvong khéng khi bién
soan, Téng cuc Tiéu chuén Do luding Chét lwgng dé nghi, Bd Khoa hoc va Cong nghé cong bb.

B& TCVN 10736 (ISO 16000) Khéng khi trong nha gdm cac phan sau:

TCVN 10736-1: 2015 (ISO 16000-1:2004) Phén 1: Céc khia canh chung cta ké hoach ldy mau;
TCVN 10736-2:2015 (ISO 16000-2:2004) Phén 2: Ké hoach 14y méu formaldehyt,

TCVN 10736-3:2015 (1SO 16000-3:2011) Phén 3: Xéc dinh formaldehyt va hop chét cacbonyl khac

trong khong khi trong nha va khéng khi trong budng thtr— Phuwong phép 1y méu chi déng;

TCVN 10736-4:2015 (ISO 16000-4:2011) Phan 4: Xéc dinh. formaldehyt — Phuong phép ldy méu

khuéch tan;

TCVN 10736-5:2015 (ISO 16000-5:2007) Phan 5: Ké hoach Idy mau ddi véi hop chét hiu co bay

hoi (VOCJ;

TCVN 10736-6:2016 (ISO 16000-6:2011) Phén 6: Xac dinh hgp chét hiru co bay hoi trong khong
khi trong nha vé trong budng thir blng cach ldy mau chd dong trén chét hip phu Tenax TA®, gidi
hap nhiét va séc ky khi st dung MS hodc MS-FID;

TCVN 10736-7:2016 (1ISO 16000-7:2007) Phén 7: Chién fuoc ldy méu dé xéc dinh ndng do soi
amiang truyén trong khéng khi;

TCVN 10736-8:2016 (ISO 16000-8:2007) Phén 8: Xac dinh thdi gian luu trung binh tai chd cla
khéng khi trong céc tda nha dé xéc dinh déc tinh cac diéu kién théng gio;

TCVN 10736-9:2016 (ISO 16000-9:2008) Phén 9: Xac dinh phét thai cta hop chat hiru co bay hoi
tir céc san phdm xay dyng va dé nbi that — Phuong phép bubng thir phat thai;

TCVN 10736-10:2016 (ISO 16000-10:2006) Phan 10: Xéc dinh phét thai ctia hop chét hivu co bay
hoi tir c&c sén pham xay dung vé db ndi that — Phuong phap ngan thir phét thai;

TCVN 10736-11:2016 (ISO 16000-11:2006) Phén 11: X&c dinh phét thai clia hop chéat hiu co bay
hoi tiv cac san phédm xay dung va do noi thét — Lay méu, bdo quan méu va chudn bj mau thi;

TCVN 10736-12:2016 (ISO 16000-12:2008) Phan 12: Chién lugc 1dy méu doi voi polycloro biphenyl
(PCBJ, polycioro dibenzo-p-dioxin (PCDD), polycloro dibenzofuran (PCDF) va hydrocacbon thom da
vong (PAH),

TCVN 10736-13:2016 (ISO 16000-13:2008) Phén 13: X4c dinh tong (pha khi va pha hat) polycloro
bipheny! giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) —
Thu thap mau trén céi loc dugre hé trgr bang chat hap phu;

TCVN 10736-14:2016 (ISO 16000-14:2009) Phan 14: X4c dinh téng (pha khi va pha hat) polycloro

bipheny! giéng dioxin (PCB) va polycloro dibenzo-p-dioxin/polycloro dibenzofuran (PCDD/PCDF) —
Chiét, lam sach va phén tich béng séc ky khi ph&n giai cao va khéi phé.

TCVN 10736-15:2017 (1ISO 16000-15:2008) Phén 15: Cach thirc I8y méu nito dioxit (NO3).
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- TCVN 10736-16:2017 (ISO 16000-16:2008) Phan 16: Phét hign va dém nam méc — L&y méu bdng
cach loc.

- TCVN 10736-17:2017 (ISO 16000-17:2008) Phén 17: Phét hign va dém ndm méc — Phuong phép
nubi cay.

- TCVN 10736-18:2017 (ISO 16000-18:2011) Phdn 18: Phat hign va dém ndm méc — Ldy méu bang
phuong phap va dap.

- TCVN 10736-19:2017 (ISO 16000-19:2012) Phan 19: Céch thire ldy méu nam mac.

- TCVN 10736-20:2017 (iSO 16000-20:2014) Phan 20: Phat hién va dém ndm méc — Xéc dinh sb
dém bao t tdng s6.

- TCVN 10736-21:2017 (iSO 16000-21:2013) Phan 21: Phét hién va dém ndm méc — Lay méu tir vét
ligu.

- TCVN 10736-23:2017 (ISO 16000-23:2009) Phén 23: Thir tinh ndng dé danh gia sy gidm nong dé
formaldehyt do vét liéu xay dung hép thu.

- TCVN 10736-24:2017 (ISO 16000-24:2009) Phén 24: Thir tinh nang dé dénh gia sw gidm nbng do
hop chét hiru co bay hoi (trir fomaldehyt) do vét ligu x8y dung hép thu.

- TCVN 10736-25:2017 (ISO 16000-25:2011) Phén 25: Xac dinh phét thai clia hop chét hitu co ban
bay hoi tir cac sén pham xay dung — Phuong phép buéng thir nhd.

- TCVN 10736-26:2017 (iSO 16000-26:2012) Phén 26: Céch thixe iy méu cacbon dioxit (CO3)

- TCVN 10736-27:2017 (ISO 16000-27:2014) Phan 27: Xéc dinh byi soi lng dong trén bé mit bang
kinh hién vi dién tr quét (SEM) (phuong phép truc tiép)

- TCVN 10736-28:2017 (ISO 16000-28:2012) Phdn 28: Xac dinh phét thai mui tir cac sén pham xay
dung st¥ dung bubng thi.

- TCVN 10736-29:2017 (1SO 16000-29:2014) Phén 29: Phuong phép thir céc thiét bi do hop chat hiu
co bay hoi (VOC).

- TCVN 10736-30:2017 (ISO 16000-30:2014) Phan 30; Thir nghiém c¢dm quan cda khong khi trong
nha.

- TCVN 10736-31:2017 (ISO 16000-31:2014) Phan 31: Bo chat chéng chédy va chét tao déo trén nén
hop chéat phospho hiiu co-este axit phosphoric.

- TCVN 10736-32:2017 (ISO16000-32:2014) Phén 32: Khéo sat tda nha dé xéc dinh sy xuat hién cia
céc chat 6 nhiém.

- TCVN 10736-33:2017 (ISO 16000-33:2017) Phén 33: X4c dinh phtalat bdng séc ky khi/khéi phd
(GC/MS).
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L&i gici thigu

Ndm mbc 1a tén théng thudng clia ndm soi tv cac nhom phan loai khac nhau (Ascomycota,
Zygomycota va cac tén goi khac trwéc day nhw Deuteromycota hodc nam béat toan). Ching tac thanh
soi ndm va cac bao tir. Hau hét cac bao t& ndm trong khodng kich thwdc tir 2 pm dén 10 pm, mot sé
1&n dén 30 um va chi vai lodi dén 100 um. Bao ti clia mot s chi ndm méc rat nho va rét dé phat tan
vao khong khi (vi dy Aspergillus, Penicillium), frong khi cac chi khac I&n hon vafhodc chim trong chét
16ng (vi dy Stachybotrys, Fusahum) va it di dong.

Céc bao tr ndm méc duwoc phan tan rong rai trong méi trdng ngoai trv, do do xudt hién trong khang
khi trong nha véi cac ndng do khac nhau. Tuy nhién sy phat tridn ndm mébe trong méi trudng trong nha
dwoc coi ta mét vén dé vé sinh vi cac nghién ctru dich t& hoe da cho thay ring co dm wét valhodc nidm
mée trong nha va cac van 88 sirc khde clia cw dan c6 lién quan chat ché véi nhau.

Céc phuong phép tiéu chuin d@éi voi viéc 1y mau, phat hign va dinh lweng ndm méc bao gdm cac tiéu
chudn vé cach thirc 1y mAu la rat quan trong di véi viéc danh gia so sanh cac van dé ndm méc trong
nha. Trwére khi thie hién phép do bét ky can thue hién ké hoach do.

Tiéu chudn nay mé ta cac phuong phap 1y mau khong khi bao t&r nAm méc dé& phan tich vi tiép theo.

Tiéu chuén nay duoc xay dyng dya trén VDI 4253-219 va cac phin clia VDI 4300-1061,
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Khéng khi trong nha -
Phan 17: Phat hién va dém niam méc — Phwong phap nudi ciy

Indoor air —

Part 17: Detection and enumeration of moulds — Culture-based method

CANH BAO - Khi 4p dung tidu chuin nay cé thé lién quan dén cac vat lidu, thibt bj va cac thao
tac giy nguy hiém. Tiéu chuin ndy khong dé& cap téi moi van dé an toan lién quan dén
ngwdi siv dung. Ngwéi st dung tiéu chuan nay phai tw thiét lap cac qui tic an toan, sirc
khoe thich hop va xac dinh kha nang ap dung hodc cac gi&i han quy dinh triede khi st
dung tiéu chuan,

1 Pham vi ap dung

Tiéu chudn quy dinh phuong phap phat hién va dinh lwgng ndm méc bing cach nudi cdy sau khi ldy
m&u bang phwong phap va dap theo TCVN 10736-18 (1ISO 16000-18) hoac béing cach loc theo TCYN
10736-16 (ISO 16000-16). Phirong phép nay cling thich hg'p dé nudi cdy ndm méc tir dung dich huyén
phis mau thir hodc tir phwong phap dd dia truwee tiép.

2 Tailiéu vién dan
Cé4c tai lidu vién dén sau 1a rat can thiét cho viéc ap dung tiéu chuén. D6i voi cac tai liéu vién dan ghi

nam cong bé thi 4p dung phién ban dwoc néu. DI véi cac tai ligu vién dan khdng ghi nam cong bé thi
ap dung phién ban méi nhét, bao gbm ca cac stva ddi, bd sung (néu co).

TCVN 9716 (ISO 8199) Chét luong nuéc - Huéng dén chung vé dinh lwong vi sinh vét bing nudi cdy

TCVN 10736-16 (ISO 16000-16), Khéng khi trong nha — Phéan 16: Phat hién véa dinh lvong ndm méc -
Lay méu bang phuong phép loc

TCVN 10736-18 (ISO 16000-18), Khéng khi trong nha — Phan 18: Phat hién va dinh lwong ndm mbc -
Lay mé&u bang phuong phép va dap
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3 Thuat ngi¥, dinh nghia
Trong tiéu chudn nay s dung cac thuat ngtr va dinh nghia sau day:
3.4

Nam s¢i (filamentous fungus)
N&m phat trién dw6i dang cac soi té bao.

CHU THICH 1: Cac s¢i dinh vao nhau dugc goi 13 hé nédm soi.
CHU THICH 2: Thuat ngir “ndm soi” khac voi soi ndm men.

[TCVN 10736-16:2017 (ISO 16000-16):2008)

3.2
Loc (filtration)
Viéc thu Iy cac hat lo' [irng trong moi trudng khi hodc Iong bang cach cho di qua vat liéu xép.

[EN 13098:200014)

CHU THICH: Trong tiéu chun nay viéc loc dwoc hidu la tach cac vi sinh vat hodc ndm mée ra khoi mot thé tich
xéc dinh clia khéng khi biing phuong tién loc.

33

Phwong phap gian tiép (indirect method)

<Chét lugng khong khi> tai huyén phii cac vi sinh vat két 1dng voi 86 dTa tryc tiép trén méi trrdng nudi
céy thich hop, 0 va dém khuan lac phat trién trong cac diéu kién dugc chon.

34
Pon vi hinh thanh khuan lac, cfu (colony forming unit)
Don vi bidu thi sb lwong vi sinh vat co thé cy dugc.

[EN 13098:2000)

CHU THICH 1: M@t dom vi hinh thanh khudin lac c6 thé bét ngudn tir mét vi sinh vat, tir tap hep clia nhiéu vi sinh

vat cling nhi tir mot hodc nhidu vi sinh vat dinh vao mét hat.
CHU THICH 2: S lwgng khun lac ¢6 thé phu thudc vao cac diéu kién nubi céy.
3.5

Nuéi cdy (culfivation)
<chét lvgng khong khi> sw phat trién cla vi sinh vat trén moi trueéng nudi céy.

[TCVN 10736 -16:2017 (ISO 16000-16:2008)]
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3.6

Vi sinh vat (microorganism)

Moi thyc thé vi sinh, c6 té bao hodc khong ¢o té bao co thé tai tao hodic di truyén hoac cac thuce thé bi
mat cac dac tinh cGa chang.

[EN 13098:2000]

3.7

Chi thi d6 am (moisture indicator)

<Chét lugng khong khi> ndm méc trong méi trwéng trong nha wa thich do &m twong dbi cao dé phat
trién va do d6, ndm mdc 13 chi thi cac van dé vé dé am.

3.8

Khuan lac thir cap (secondary colony)

Khuén lac khdng c6 ngudn gdc tir vigc thy mau "ban diu” cac bao & co trong khong khi, ma tr mot
bao t&r duwoc gidi phong ra tr mot khuan lac phat trién trén cac dia thach

3.9

Nam méc (mould)

<chét lwgng khong khi> Nam soi tir mét vai nhém phan loai Zygomycete, Ascomycete (Asmycota) va
Deuteromycete (ndm bét toan)

CHU THICH: N&m méc hinh thanh cac dang bao ti¥ khac nhau phy thugc vao nhém phan loai ciia ching, goi 1a
bao tlr hat dinh (hat dinh), cudng tai bao t hodc nang bao ti.

[TCVN 10736-16:2017 (SO 16000-16:2008)]

4 Nguyén tic

Céc dia thach (thach DG18 va thach chét chiét malt hoac thach dextrose khoai tay) thu duorc tiy viec
14y mau va dap dwoc U tryc tiép & (25 + 3) °C.

Cai lgc thu duge tir viée ldy mau bang phuong phap loc dwoc hoa lai vao dung dich nwdc mubi (NaCl
0,9 % khdi leong) v&i 0,01 % polysorbate 80". Chudn bi cac dung dich pha loang thap phan clia huyén
phu va va cdy déu cac thé tich nady 1én thach DG18 ciing nhw Ién thach chat chiét malt hodc thach
dextrose khoai tay (phwong phap gian tiép). Cac dia thach dugc O & (25 + 3) °C. Ddi véi cac muc dich
dac biét, cac dia ndy cé thé duoc G & (36 £ 2) °C (vi du Aspergillus spp. chiu nhiét) hodc (45  2) °C
(Aspergiius fumigatus).

Sau khi 0, nhén biét va dém cac khuan lac mbc. Mirc do nhan biét phy thudc vao muc tiéu cba viéc
diéu tra.

") Polysorbate 80 troing durang véi polyoxyethylenesorbitan monooleat hoac polyethylen glycol sorbitan monooleat. Tween 1
mét vi dy vé mot san phédm phi hop s&n ¢é. Théng tin nay dua ra tac thuan tién cho nguéi st dung tidu chudn ndy va khdng
4n dinh phai sir dyng ching.
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5 Thiét bi, dung cu

St dyng cac thiét bi, dung cu thong thudng clia phong thiy nghiém vi sinh vat va cy thé nhu sau.
5.1 T4 am, khdng rung, kiém soat nhiét do on dinh & (25 £ 3) °C.

5.2 Ta 4m, khong rung, kiém so4t nhigt do &n dinh & (36 + 2) °C.

5.3 Ta 4m, khong rung, kiém soét nhigt do on dinh & (45 + 2) °C.

5.4 Tu lanh, kiém soat nhiét o 6n dinh & (5 + 3) °C.

5.5 May do pH, c6 d6 chinh xac & pH £ 0,1 don vi.

5.6 Tu an toan sinh hoc, cép 11, 3 bao vé ngwdi sk dung va san pham.

5.7 Bé diéu nhiét, co kha nang duy tri & 35 °C dén 40 °C c6 b phan rung lac.
5.8 B9 lac 6ng nghiém, vi du bd lic Vortex?.

5.9 Dia Petri vo triing, c6 16 thdng khi, dwong kinh khodng 90 mm.

5.10 Nbi hap sdy, kha ning hoat dong & (115 £ 3) °C va & (121 £ 3) °C.

6 Moi trirrng nudi cay va chét pha lodng

St dung cac thude thir tinh khiét phan tich, co thé sl dung cac loai khac néu cho két qua twong ty va
chi s& dung nwoc cét hodc nwéc da khir ion hodc nudre ¢6 d6 tinh khiét twong dwong.

St dung cac co chit khd ban s3n trén thi tredng néu phis hop voi mb ta quy dinh va phai dugc chuan
bi theo hwéng dén clia nha san xuét.

6.1 Thach dicloran 18 % glycerol {thach DG18)

Céac thanh phan duoc liét ké trong Bang 1.

D Vi dy v& mét san phdm thwong mai c6 ban sin Théng tin ndy dua ra tao thuan tidn cho nguéi s dung tiéu chudn ndy va
khdng 4n dinh phai st dung chang. Cac san pham trong duong cd thé str dung néu chiing cho két qua nhu nhau,

10
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Bang 1 - Thanh phan coa thach dicloran 18 % glycerol (thach DG18)

Thanh phan Khéi lwong
Pepton® 504
Glucose 100g
Kali dihydro phosphat (KH2P0s4) 109
Magie sulfat ngdm bay phan tr nwdc (MgS04.7H:0) 05¢g
Dicloran {2,6-diclo-4-nitroanilin} 0,2 % thé tich trong etanol 1,0 mpP
Chloramphenicol 01g
Glycerol 220 ¢°
Thach 1509
Nudc 1 000 mi
@ Nbng a9 cudi cung trong méi tnrérng: 0,002 gil.
® 18 % phén khdi lugng clia 1 220 g khéi lwong cudi ciing = 220 g.

B6 sung cac thanh phan véi lwgng nhd va thach vao khoang 800 mi nwdc va hoa tan bang cach dun
86i. Thém nuéc Gén 1 000 mi va thém 220 g glycerol. Tiét tring trong ndi hp sdy & (121  3) °C trong
(15 1) min. Sau khi khi trung, pH phai 12 5,6 + 0,2 & 25 °C. Phan phdi cac lwgng khodng 20 ml vao
cac dia Petri,

Giir cac dia thach DG18 dé trong i & nhiét do (5 * 3) °C noi tdi sé gitr dwgc mét tudn.

Thach DG18 c6 hoat @ nuwéc gidm. Can than dé tranh giadm tiép hoat 6 nudc do bi kho vi diéu nay c6
thé ngan can sw phét trién cia ndm mdc trén mai tredng thach nay.

CHU THICH: Thach DG18 thich hgp cho viéc phat hién mét phd rong cac ndm méc wa khé (nghia I ndm wa
thich khd). Glycerol lam gidm hoat 3 nudc, ano, dén 0,95. Cloramphenicol trc ché vi khuén, dac biét la vi khuan
gram am. Dicloran (rc ché sy lay lan céc khudn lac ndm méc phat trién nhanh va do d6 ngan ngira moc lan cac
khun lac phat trién cham.

6.2 Thach chat chiét malt
Céc thanh phén duoc liét ké trong Bang 2.

Bang 2 - Thanh phan ctia thach chét chiét malt

Thanh phan Khoi lrreng
Chét chiét malt - 3009
Pepton tlr dau twong 3049
Thach 15049
Nuwdc 1000 mi

3 Céc pepton khac nhau dugc st dung bdi cic nha sin xuét khac nhau {vi dy casein pepton, pepton ndm). Bidu nay thudmg
khéng anh hudng dén két qua dinh Igng clia cac phép do, nhirng o6 the co dnh hudng dén vé bé ngoai cia cac khudn lac,
Céc kiém chirng duong tinh d so sanh dg thu héi va so sanh hinh thai clia cac khuan lac 13 rét quan trgng,

11
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CHU THICH: Co thé cén b sung Chloramphenicol (0,05 g/t) néu mau chiva nbng do cao cac vi khuan. Diéu nay
thuwang khdng phai 1a tredng hop dbi véi cac mau khdng khi trong nha nhung vi khuan cé thé cé mét voi sb
Iwgng 1on trong cac mBu vat liéu va bui,

B& sung c4c thanh phan va thach vao nuéc va hoa tan bing cach dun soi. Khiv tring trong ndi hap ap
hwe & (115 £ 3) °C trong (10 + 1) min. Sau khi khi tring, pH phai 1a 5,5 + 0,2 & 25 °C. Phan phéi cac
Ivong khodng 20 m) vao cac dia Petri,

Gilv cac dia thach chét chiét malt trong tdi & nhiét do (5 + 3) °C noi tdi sé giir dwgc mot thang.

Trén thi truong c6 nhidu loai thach chét chiét malt véi cac thanh phan khac nhau. Can dam bao réng
céc thach nay cé thanh phan twong (rng véi thanh phan néu trén.

6.3 Thach dextrose khoai tay

Céc thanh phan duoc liét ké trong Bang 3.
Bang 3 - Thanh phan thach dextrose khoai tay

Thanh phan Khéi lwgng
Chét chiét khoai tay 404g
Glucose 20,09
Thach 15,0 g
Nwée 1 000 ml

CHU THICH: C6 thé cn bd sung cloramphenicol (0,05 g/l) néu mau chira ndng dd cao cac vi khuan,

B sung cac thanh phan va thach vao nwée va hoa tan bang cach dun soi. Khir triing trong néi hap say
& (115 + 3) °C (10 £ 1) min. Sau khi kh( tring, pH phai 14 5,6 £ 0,2 & 25 °C. Phan phdi cac lugng

khoang 20 ml vao cac dia Petri.
Gilr cac d7a thach dextrose khoai tay d& trong tui & nhiét d6 (5 + 3) °C noi téi sé gitr dwgre mot tuan.
6.4 Dung dich mréc mudi

Céc thanh phan dworc liét ké trong Bang 4.
Bang 4 - Thanh phan cta dung dich nwéc mudi

Thanh phan Khoi lwong
Natri clorua (NaCl) 85¢g
Nude 1000 ml

Hoa tan NaCl trong nudc va khir triing trong ndi hép sdy & (121  3) °C trong (15 £ 1) min.
6.5 Dung dich nuwéc mudi véi polysorbate 80

Cac thanh phan dugc liét ké trong Bang 5.

12
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Bang 5~ Thanh phén clia dung dich nwéc mudi v&i polysorbate 80

Thanh phan Khéi ivrong
Natri clarua (NaCl) 85¢g
Polysorbate 80 01g
Nuéc 1 000 m!

Hoa tan NaCl trong nwéic va khir tring trong ndi hap & (121 + 3) °C trong (15 + 1) min. Dé ngudi va
thém polysorbate 80.

7 Cach tién hanh
7.1 Yéu céu chung
Cac mau dugc phan tich la cac dia thach duoc Iy mau bing phrong phap va dap theo TCVN 10736-

18 (ISO 16000-18) hodic céi loc duoc ldy mau bang cach loc theo TCVN 10736-16 (ISO 16000-16).
Cac méu tlr huyén phii dwge db dia tripc tiép hoac huyén phit m3u co thé duoc xi Iy thich hop.

7.1.1 Cac mau tr phwong phap va dap

U tryc tiép cac dia thach (xem 7.3).

7.1.2 Cac mau thu dwoc bang phwong phap loc

Céi loc dugce hoa lai (tai huyén phi) va phan phdi cac lweng nho 18n cac dia thach (xem 7.2) sau do U
(xem 7.3).

X ty mAu trong phong thir nghiém cang sém cang tot, khéng dé qua 48 h sau khi 14y mau xong. Bao
quan mau trong phong thir nghiém & noi ti co nhiét 36 khong vuot qua nhigt do G (< 25 °C), bao vé
tranh cac dnh hwdng bat loi (dm, méat nwdrc, nhiém ban). Ghi lai cac diéu kién bdo quan.

Thuec hién tat ca cac thao tac trong cac diéu kién bao vé dwoc mau khéi 6 nhiém bat ky. Kiém tra cac
diéu kién vo tring thudng xuyén bng cac bién phap kiém soat va ghi lai cac két qua.

7.2 Xivly cailoc
7.2.1 Yéucau chung
Nam méc trong khdng khi lang dong trén cai loc dirge thre hién bang phuwong phap dd dia gian tiép.

CHU THICH: Chét két ty clia cac bao tr hoac két ty clia cac hat c6 thé dugc hoa tan bang tao huyén phu hodc
béing cach pha loang c6 thé din dén s dém cao hon clia c4c khudn lac sau khi 0. Trong trwdng hop nay, mot
chét két ty cd 30 bao tir c6 thé cho 30 khuan lac. Nguec lai, s dém khudn lac ¢6 thé gidm néu tach khong hét
cac bao t ndm mdc ra khdi céi lec hodc do cac té bao ndm bj tdn thuong trong qua trinh xi¥ Iy tai phong thiy
nghiém,

7.2.2 Taitao huyén phu

Trong khong khi vo tring cla t0 an toan (5.6), ding kep vd tring chuyén cai loc (gelatin va
polycarbonat) vao vat chira vé tring ¢6 chira 5 ml dung dich nwéc mudi véi polysorbate 80 (xem 6.5).
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Dung bd lac éng nghiém (5.8) dé tam chim cai loc trong dung dich ndy trong vat chiva theo phuong
n&m ngang duwgc dat trong bé didu nhiét duy tri & nhigt dd trong khoang tir 35 °C dén 40 °C (5.7) trong
15 min. Can dam bao ring bé mat cai loc chira cac bao t» ndm ngang béng v&i bé mat héng 1én trén
va c6 thé chuyén dong tw do trong khi rung l4c.

Tién hanh xt» ly mAu theo 7.2.3 trong vang 1 h sau khi tao huyén phu,

7.2.3 Phaloang

Tir huyén phi ban dau, tao ra mot day dung dich pha loang.

Ngay trede khi pha loang, ¢ huyén phi trong 1 min trén b 1ac dng nghiém (5.8). Thém 1 ml dung
dich huyén phu vao 9 ml dung dich nwéc mudi (6.4), str dung pipet vo tring ding mét 1an ho#c pipet
thiy tinh c6 chén bong. Twong tuw, the hién hai buéc pha lodng tiép tao ra cac dung dich pha lodng
1:10, 1:100 va 1:1 000.

S84 lugng cac bwdre pha lodng va dai pha loang can thich (rng véi ndng d6 ndm médc du kién va phép
do cu thé. Cé thé cn phai tao ra cac buéc pha lodng bbd sung.

7.2.4 Db dia

Céy 0,1 ml huyén phu ban dau va cac dung dich pha loang (7.2.3) trén dia thach DG18 (6.1) cling nhw
trén dia thach chéat chiét malt (6.2) hodc thach dextrose khoai tay (6.3). St dung it nhat hai dia song
song cho méi dé pha loang va G méu theo quy dinh (7.3).

Néu theo nguyén tic 14y miu, dy kién ndm méc voi ndng do thap, thi co thé d dia 1 mi dung dich ban
dau 1&n bbn dia cho mdi loai moi trweng thach (st dung 250 plidia) dé tang d6 nhay ctia phurong phép.

Xac dinh cac mau trang cho tat ca cac budc pha lodng.

73 0

U céc dia thach trong ti 4m & (25 + 3) °C trong 7 ngay theo hwéng Ién trén. Bia thach DG18 ¢6 thé
yéu cdu kéo dai thoi gian 0 dén 10 ngay, d3c biét Ia néu dy doan c6 sv khac nhau ctia cac loai ndm.

Ddi véi cac myc dich dic biét (vi du: cac Aspergillus spp. chiu nhiét), c6 thé 0 tiép cac dia thach chét
chiét malt hodic d7a thach dextrose khoai tay & (36 & 2) °C. D& nudi cdy chon loc Aspergillus fumiqatus,
st dung nhiét a3 G & (45 £ 2) °C,

CHU THICH: Cén @zc biét chi y d& khong 13m khé cac dfa thach khi (i & nhiét dd trén 25 °C.

U céc dia thach theo cach sao cho cung cép du oxy d& ndm méc phat trién ti wu, vi dy: trénh 0 trong
tGi polyethylen kin khi. U dia thach trong td 4m khong rung, dé& gidm thidu nguy co vé khuan fac thir
¢ép do bao tr moc lan. Ngoai ra, tranh dong khdng khi qua manh lam kho cac dia thach.

7.4 Kiém tra va dém

Kiém tra dia thach d& 1an dau tién sau tir 2 ngay dén 3 ngay va sau d6 1ap lai khoang thoi gian nay cho
dén it nhat 1a 7 ngay. '
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Bém cac ndm mbc chiu nhigt (36 °C hoac 45 °C) sau 1 ngay dén 3 ngay, khi chiing phét trién rat nhanh
chéng.

Vige x(¥ Iy cac dia thach c6 thé lam phan tan c4c bao tlr trén dia dan dén cac khuan lac thir cip trong
qua trinh 0. CAn than dé khong dém cac khuan lac thir cép.

Khodng nhan biét va dinh lwong tdi wu vé chiffoai st dung dia nudi cdy tiéu chudn c6 dwdng kinh 90
mm I3 tir 20 Gén 40 khuan lac. Dé co két qua dinh lvong, can co it nhat 10 khuan lac cia chilloai twong
ng trén dia thach va co tdi da 100 khudn lac. Mt s6 ndm médc ¢o thé moc lan rat nhanh trc ché sw
phét trién clia cac khuén lac khac (vi du nhw Rhizopus, Chrysonilia, Mucor, Botrytis) ngay ca trén cac
dia chiva dicloran va kha nang giam sé dém khudn lac thép hon trén dia.

Ghi lai 86 lwgng téi da khuén lac dém duoc trong vong 7 ngdy G ddi voi m3i mdi treong thach va thé
tich mau (phwong phap va dap) hoac dung dich pha lodng (ddi v&i phwong phap loc) twong tng.

7.5 Nhan biét cac loai ndm méc

Viéc nhan dién biét ndm mbc phat trién trén dia thach 12 digu can thiét ddi voi hdu hét cac véan dé lien
quan dén ndm méc clia mdi trwdng trong nha. Viéc nhan biét dwoc dya trén dac didm hinh thai vi mé
va vi md. Nhirng d&c diém nay thudng nhan biét trén thach chét chiét malt hodic thach dextrose khoai
tay tot hon so véi trén thach DG18.

CHU THICH: Thach chét chiét malt va thach dextrose khoai tay cho cac két qua nhan biét tét cac chi va cac loai
ndm méc.

Mtrc d0 nhan biét phu thudc vao muc dich cta phép xac dinh,

Dé phat hién cac ngudn phét trién ndm méc trong nha, diéu quan trong 1a phai nhan ra s khac biét vé
thanh phan chi/lodi ndm mdc co trong khong khi trong nha va ngoai troi ciing nhw cac chi thi do &m vi
du Aspergillus versicolor hoac Chaefomium spp.

Péi véi myc dich cla tiéu chudn nay, khong thé nhan biét dén loai trong chi nhét dinh (vi du
Phialophora, Trichoderma, Acremonium, Chaetomium, Penicillium va Fusarium) vi rat kho va hau nhw

khéng thé dat dwgc trong phan tich thong thuong.

Tuy nhién, viéc nhan biét cac loai cu thé 1a rat quan trong lién quan dén van dé sirc khde. Trong trrdng
hop nay, viéc nhan biét cac loai déi vdi cac chi dwoc dé cap trong doan trvdc can duoc dy doéan.

Déi voi vigc nhan biét hdu hét cac loai, can chuan bi cac chiing thudn tir cac khuan lac phat trién trén
moi trrérng phén 1ap va chuyén sang moi treedng d3c bigt 3 nhan biét.

Viéc nhén biét cac loai nam mébc phai dwoc thie hién bdi cac phong thir nghiém c6 chuyén mén va
kinh nghiém v& nam 8& nhan biét cac vi nAm hoac viéc nhan biét phai duoc kiém tra boi cac phong thiv
nghiém do, 3& dam bao do tin cay cla két qua kiém tra. Viéc nhan biét ndm méc trong nha c&n dugc
ki&ém tra bang phép thir thanh thao vé&i chuyén mén va kinh nghiém vé nam.

Tai liéu khuyén cdo vé& nhan biét ndm médc trong nha dwoc dwa ra trong c4c tai liéu tham khao [7] dén
[15]. Viéc nhan biét aén chi va loai chl yéu dua trén nhitng dac diém kiéu hinh, vi du: cdu tric hinh
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thanh bao tlr, mau khudn lac va kiéu phat trién. Cac d3c-diém hinh thai duoc bd sung bdi cac dic diém
hda sinh va d&c tinh phan t&» dé xac dinh cac loai trong mét sé chi.

7.6 Tinh va biéu thj két qua
7.6.1 Yéu ciu chung

Tinh ndng d6 ndm méc trong khong khi trong nha chit yéu dira trén visc dém khudn lac thu dwoc tir
céc dia thach DG18. Chi ¢6 cac lodi nAm mdc khdng phét trién hodc chi phat trién rat it trén madi trudng
thach DG18 (vi du Chaetomium, Stachybotrys) dugc dém trén dia thach chat chiét malt hodc thach
dextrose khoai tay. Cac két qua dém trén dia thach DG18 va thach chét chiét malt hodc thach dextrose
khoai tay khdng duwroc két hop, nhng viéc tinh toan dugc dya vao sb ém khuan lac trén thach ¢o suw
phat trién t&t nhit cla cac lodifchi twong tng.

Néng d6 dworc tinh cho tirng loai hodc chi da nhan biét dwoc. Cac loai nAm méc khdng nhan biét dwoc
duoc két luan 12 "cac loai khac™. Tuy nhién, myc tiéu d& xac dinh cac loai ndm médc chiém da sb & it
nhét trén chi (xem 7.5). Cac soi ndm vo tring dugc tinh riéng. Téng ndng dé ndm méc dugc tinh la
téng nbng dé ciia cac lodilchi ké ca cac khudn lac vo triing va khuan lac khéng nhan biét dwoc.

Cac két qua dwoc lam tron dén hai chi sd ¢ nghia.

CHU THICH: Cac ndm men khdng phat hién duoc bang phiong phap nay. Tuy nhign, cac khudn lac ndm men
xuét hién trén dTa thach c6 thé dwoc dwa vao bao cao thi nghiém nh ia mot phin riéng.

7.6.2 Va dap
Théng thwrdrng cén it nhat bon dia thach (hai thé tich tay mau khac nhau, dwoc phan tich song song)
cho mdi mau va moi tnrdrng.

Néng d6 1a s6 lugng don vi hinh thanh khuan lac trén mdt mét khdi khong khi trong nha, C; dwgc tinh
theo Cong thire (1):
C, = E;"{i (1)
Trong dé:
new 12 tdng s6 don vi hinh thanh khudn lac trén dia thach;
Vi 1a tdng thé tich Iy mu, tinh bing mét khéi.

Vi DY: V&i mot dia thach moi treong, viec ldy mau dwgc thyc hién trén hai thé tich khong khi khac
nhau 1& 100 I va 200 | dwgc phén tich song song.
Viéc dém khuan lac da dat dugc nhw sau:
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Thé tich mau S6 lwong khuan lac
100 Iit (0,1 m?) ' 15
23
200 Iit (0,2 m?) 29
35
Khi do:

Nery=15+423429+35=102
Vi=0,1+0,1+0,2+0,2=0,6
va
Ci=102/0,6 =170=1,7 x 102
CHU THICH: Béi véi sb dém khuén lac cao, nha san xuét khuyén céo st dung hé sb hiéu chinh positive hole.

Hé s6 hiéu chinh 1a cong cy théng ké dé tinh sb xac suat tir s6 dém thé tdng s, co tinh dén nhidu hat
co thé tac dong vao cling mét 16. Vi ly do nay, tdng sb dém tinh dwoc c6 thé it hon so véi sb dém da
hiéu chinh. Khi s& dém thd dat 80 % gia tri 15 xac thire, s& dém da hiéu chinh can dwoc coi la sb voc
tinh. S6 dém khudn lac da hiéu chinh, ne.c ddi véi bd va dap nhiéu 16 v&i n; dong tia khdng khi co thé
tinh dwgc nhw sau;

C, =n4[1,075/(1,052- £)** véif<0,95

Trong dé:
Neiw 12 86 Irong don vi hinh thanh khudn lac hodc sé 16 va dap da dwoc 1ap day;
f1a ngulny

Khi &p dung tiéu chuan nay cén s& dung viéc hiéu chinh thng ké sir dung hé sé hiéu chinh 16 xac thuc
vi: i) hé sb hiéu chinh khdng co lién quan trong dai nhan biét t6i wu cac loai ndm va viéc tinh két qua
(20 dén 40 khuan lac, t6i da 100 khuan lac); ii) tdng s khuan lac dwoc tinh bing cach cing cac sé
khudn lac d6i véi chiflodi da nhan biét thiwdng [a << 100 khudn lac; va iii) trong hau hét c4c trvong hop
kha naing cac dia cho s6 dém thap do kich thwdc khac nhau clia khuan lac cla cac loai ndm.

7.6.3 Loc

Viéc dinh lwgng cac khuan lac ndm méc thwong bi can tré boi st phét trién moc lan clia mot s6 loai
ndm méc nhat dinh. Do do, thwérng chi st dung cac dia thach tir mdt burdc pha lodng néu budc pha
loang 1:10 dwoc chon. D4 tinh két qua, chon cac dia thach it ¢6 sw moc lan nhét gira cac khuan lac va
chira 6l s6 khuan lac dé viéc dinh lwgng ¢ hiéu lyc (xem 7.4). Néu ¢d nhiéu hon mét dia duoc sty
dung dé dinh lwong, thi tinh trung binh két qua theo TCVN 9716 (ISO 8199).

Nbng do trong huyén phii ban dau, tinh biing don vi hinh thanh khuén lac trén mililit, Cs, dugc tinh
bang Cang thirc (2):

n
C, =& 2
= (2)
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Trong do:
new 14 tdng s khudn lac trén cac dia clia bwdc pha loang dugc st dung;
Vs 1a thé tich tdng sé tinh dugc clia mau ban dAu bao gdm trong cac dia bwérc pha loang dwoc
st dung, tinh bang mililit, tinh dwoc bang Cong thire (3):
Vs=nV /s (3)
Trong db
np 14 s6 dia dwoc dém ddi voi budc pha losng sty dung;
Vi 12 thé tich mau th dwoc dan trén céc dia thach, tinh bang mililit;
fs 1a hé sb pha loang d6i véi thé tich mau ther (fd = 1 d6i véi huyén phi ban dau; fd = 0,1 dbi véi
dg pha lodng 1:10, v.v...)
Vi DU 1: Vi mot moi trwong thach: hai dia thach dugc s dung cho mbi bwéce pha loang va 0,1 ml da
dwoce dan |én cac dia thach. Thu dwoc sd 8ém khuén Jac nhuw sau:

D3 pha loang S lwong khuan lac
101 26
33

Khi do:
New =26 +33=59
Vs=2x0,1x0,1=0,02
va
s =i=2950
0,02

Néng dé ndm méc co trong mau khong khi, tinh bang don vi hinh thanh khuan lac trén mét khdi, Cf,
duoec tinh bang Cong thire (4):
C.=Cq %:- (4)
Trong dé:
Cs la ndng @6 cb trong dung dich huyén phl ban dau, tinh bang don vi hinh thanh khuan fac trén
mililit;
Vi 1a thé tich dung dich nudc mudi dé tai huyén phi cai loc;
Vi 14 thé tich m3u khéng khi, tinh bang meét khéi.
ViDU 2: thé tich mau khong khi 1a 0,8 m2. Cai loc da duorc tai huyén phis trong 5 ml nuéc mudi.
Khi do:

C, =2950x—— 18438
038

El

Két qua: 1,8 x 10* cfu/m?®
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7.6.4 Mau trang hién trwong

Néng d6 ndm méc trong cac miu tring hién trvéng duoc ghi lai d& kiém soat chat lwong. Thong
thwong khong o khuan lac ndo dugc tim thdy trén cac mau trdng nay. S6 dém khudn lac trén dia
thach sau khi va dap hodc sau khi dan déu huyén phu clia céi loc chwa pha lodng vurot hai cho thiy co
sai 151 14y m3u va can than trong khi gidi thich két qua clia phép do. Khang hiéu chinh két qua do cla
cac mau theo két qua cha mAu tring hién treong.

8 Bao cao két qua thir nghiém
B4o cdo thi¥ nghiém phai bao gdm it nhat cac théng tin sau:
a) Vién dén tieu chudn nay,

b) Vién dan tiéu chudn ldy mdu TCVN 10736-16 (ISO 16000-16) ddi véi phwong phap loc hodc
TCVN 10736-18 (ISO 16000-18) déi v&i phrrong phap va dap;

¢) Tt ca cac chi tiét can thiét dé nhan biét day di vé méu thi;

d) The&i gian phan tich;

e) Thoi gian tinh tir IGc két thuc lay mau dén khi bat dau phan tich;

f) Theigian G;

g) Thé tich va sb lwong mAu phén tich, néu cé thé,

h) Céac két qua duwoc bidu thi theo 7.6 bao gdm méi trieérng nudi cdy trong (g va nhiét do ;
i) Béo céo vé& sai sb phép do vathodc do ding clia phép, néu cb thé;

j) Béatky thong tin nao khac cd lién quan dén phuong phap.
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Phu luc A
{Tham khao)

Cac dac diém cu thé chia bao tir ndm méc

Ném méc thwdng co mat tw nhién va thyee hién mét vai trd quan trong trong viéc phan hly va khoang
hoa cac chét hipu co trong chu trinh dinh dwdng trong ty nhién. Mat sé loai ndm gay bénh cho ca
ngudi va dong vat.

N&m méc thwdng phét tan manh trong khdng khi. Chiing phat sinh cac bao t& phat tan trong khong khi,
nhung ciing co giai doan nghi va ton tai lau dai. O mot sé loai, cho thiy cé cac dang hinh thai khac
nhau cia cac bao t& (hat dinh, nang bao i, bao t&r chlamydospore}, v&i mdi loai c6 mét trong nhing
chirc nang sinh hoc dé cap & trén. Bwong kinh cac bao tir khac nhau gitka c4c loai khac nhau, tr 2 um
@é 10 pm @di voi hau hét cac loai ndm mdc co trong khong khi. Trong mét vai treong hop co thé co
duéng kinh béng hodc 16n hon 30 um (dwong kinh hinh hoc). Cac manh soi ndm ¢6 chidu rong dén
10 um, nhrng cé thé dai hon 30 pm. Xac suét thdng ké cho thy ring mat té bao sgi ndm thé hién mot
don vi hinh thanh khuén lac 13 khong dang ké.

Céc don vi phat tan ndm mbc trong khong khi ¢o thé 1a cac bao t& hodc hat dinh riéng ré, cac khom
bao tl, hodc cac manh soi ndm 6 thé xuét hién ty do dinh vaoc cac hat bui hodc lo Iirng cac trong giot
nwéc.

Cac bao t&r ndm mdc c6 vach té bao kitin day lam cho ching chiu dwoc sy mat nwdc. Melanin dwgc
gitr trong cac mang clia nhiéu loai ndm méc, bao vé cac bao ttr khoi dnh hudng ctia 4nh sang UV, Dua
vao cac dac diém nay, ndm mdc co thé sbng sot trong didu kién kho kéo dai ddng thoi ching co thé
phén tan rong rai trong khoing khi (phat tan bao ti lién lyc dia).

Hat dinh (cac bao ti¥) ctia mot vai chi ndm méc, vi du Penicillium va Aspergillus ky nuwde va kho cb thé
hoa vao nuéc. Didu ndy cb thm quan trong d6i voi cong viéc trong phong thir nghiém, Cac huyén phi
hat dinh trong nwéc ludn phai duoc bd sung cac chat tay riva.
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Bang A.1 - Nong dé cha cac loai ndm trong khong khi xung quanh, trong quan ly chéat thai

va méi treéng nong nghiép

[ Cac loai dién hinh trong méi trwwdng khéng khi Néng d&®
Céc loai Co hat, kich thwore | Gid tri amo, | Trong | Noi lam viée, | Khéng khi xung quanh
bao tir hodc hat dinh| /a1 jigy b nha | quan ly chat
' thai
pm clulm® cfulm? cfuim® %
| Alternaria atemata (18 dén 83) 0,85dén0,88| 10 n.r. 102 —
(7 dén 18) (Tailiéu tham | (Taikéu (Tai liéu tham
(Tai liéu tham khao khao [17]} [tham khdo khdo [18]);
t)) 21) 10"
(Tailiéu tham
khdo [21])
Aureobasidium (7,5 dén 16) - <5 n.r. <5 -
pullulans (3.5dén7) (Tai figu (Tai liéu tham
(Tai lieu tham khao tham khao khao [21])
17 (19
Bolrytis cinerea (8 dén 14) 0933én095| <5 n.r. <10 —
(6 dén 9) (Tai liéu tham | (Tai Iiétf (Tailidgu tham
(Tai liéu tham khao |khéo [17])  [tham khao khao [20])
17 [20))
Cladosporium spp. 3dén11 —_ 102 — 10° dén 90
(Tai ligu (Tailigutham | (Tailiéu
tham khao khao (18]}, [20}}( tham khdo
[20}) (18))
C. herbarum (5.5 dén 13) 0,85 dén 0,88 10! 102 102 dén 60
(4 dén 6) (Tailiéutham | (Tailiéu |(Taifiéutham| (Taifiéutham
{Tai liéu tham khao khdo [16]) |tham khdo| khao [19]) khao (20])
[16]) {20)
C. cladosporioides [3dén7(11)) |086dén0,88| 10' 10° 10! dén 30
[2 dén 4 (5)) (Taifiéu tham | (Ta ligu (Tai liéu tham | (Tailiéu tham
(Tai liéu tham kh3o khdo [16]) |tham khao| khao [19)) khdo [20})
[16]) {20))
Epicoccum nigrum 16 dén 25 0,86 dén0,90| 10 n.r. 10! —
(Tailigu tham khao [ (Taifiéu tham| (Tailiéu (Tai liéu tham
[16]) khao [16}) [tham khao khao [21])
[21)
Absidia corymbifera (3.4 dén 4,6) - n.r. - n.r.
(2,8 dén 3,8)
(Tai tiéu tham khao
(10))
Aspergillus spp. 25dén5 0,71dén095| 10 — <10 <3
(Tt ligu tham khao (Tailiéu (Tailiéutham | (Tailiéu
[16]) tham khao khao [20]) | tham khdo
(20) (18])
A. candidus 25dén4 0,75d@n0,78| <5 10* — +
(Tai fiéu tham khdo | (T4 liéu them (Tai lidu tham
[16)) khdo [16]) khdo [19])
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Bang A.1 - Noéng d¢ cua cac loai ndm trong khéng khi xung quanh, trong quan Iy chit thai

va mdi trwérng néng nghiép (tiép ttheo)

(Tai liéu tham khao
(16])

A. flavus 36 0,78dén0,80( <5 104 -
(Tai ligu tham khao | (Tailidu tham {Tai ligu tham
[16]) khao [16}) khdo [19))
A. fumigatus 25dén 3 0.85d8n094| RAtit 107 dén 20
(Tai liéu tham khdo | (T4iliéu tham (Tai liéu tham
[16]) khdo [16]) khao [19])
A. nidulans 3dén35 0,85 <5 10° -
(Tai liéu tham khao | (Tailiéu tham {T4ai liéu tham
[16]) khdo [17]) khdo [19])
A. niger 3.5dén5 0,923dén 095! Rétit 10 -
{Tai liéu tham khao | (Tai liéu tham (Tai fidu tham
(16]) khao [17]) khao [19])
A. parasiticus 3,5dén 5,5 0,78¢6n0,82) — 10° -
(Tai lidu tham khao | (Tailigu tham (Tai lidu tham
[16)) khdo {16]) khao [19])
A. versicolor 2dén 3,5 0,78 <5 108 <5
(Tai liéu tham khao | (Tailiéutham | (Taifigu |(Tailigutham| (Tailiéutham
[16)) khédo [16]) [tham khdo| khao [19]) khao [21))
[21))
Eurotium herbariorum| 4,5 dén 7 (8) - <5 n.r. <10
(T4i lidu tham khdo (Taifigu (T4i liéu tham
[16]) tham khao khao [21])
[21)
F. graminearum | [41 dén 60 (80)] (4 0,89 Khéng ¢o n.r. o
den 5,5) (Tailigutham | trong
(Tailiéu tham khdo | khdo [16]) |knhong khi
| [16])
Mucor hiemalis (3,5 3én 5,2) - — n.r. —
(2,5dén3,7)
(Tai fiéu tham khdo
[10))
M. racemosus [5,5 dén 8,5 (10)) 0,94 — nr. -
(4dén7) (T4i lidu tham
(Tai ligu tham khao | khdo [16))
{10))
Paecilomyces variotii (3 dén 5) 0793dén084| — 108 (Tai ligu —
(2 dén 4) (Tai ligu tham tham khao
khao [16]) (19
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Bang A.1 - Ndng @8 clia cac loai ndm trong khong khi xung quanh, trong quan ly chét thai

va mdi triréng néng nghiép (tiép theo)

Penicitlium spp. — 0,78dén0,08! 102 — 10" 25dén 13
(Taitidu (Tailigutham | (Tailiéu
tham khao khao [21]) |tham khdo
[21) [18))
P. brevicompactum 3dén 45 0,78dén0,82( 100 10° <10 +
(Tailigu tham khao | (Tailigutham ) (T4ijay |(Tailigutham| (Tailiéu tham
(16]) khéo [16]) ltham khdo| khdo [19)) | khdo [20])
[21))
P. chrysogenum (3 dén 4) 0,78dén0,81| dén10' 102 dén 10! +
(2,8 dén 3,8) (Tailiéu tham | (Tailiéu [(Tailiéu tham | (Tailidu tham
(Tai liéu tham khao khdo [16]) {thamkhdo| khao [19]) khado {21])
[16]) {21)
P. corylophilum (2,5dén 3.2) - —_ n.r. — +
(2,5 dén 3,0)
P. crustosum 3 dén 4 — - 108 —
(Tai lidu tham khao (T4i lidu tham
[16]) khao [19])
P. expansum (3 dén 3,5) 082dén085 — 10! — —
(2,5 dén 3) (Tai liéu tham (Tai ligu tham
(Tai lidu tham khao [hao [16]) khao [19])
[16])
P, glabrum 3dén 35 - <10 104 <5 —
(Tai liéu tham khao (Tailiéu | (Tailiéutham | (Tailiéutham
[16]) tham khdo| khdo [19]) | khao [20))
[20)
P. lanosum 2,5dn 3,0 - RAt it n.r. — +
P. roqueforti 4 dén 6 (8) 0,83 — 10* — —
(Tai liéu tham khao | (Tailiéu tham (T4i ligu tham
[16]) kho [16}) khao [19))
Rhizopus ((4) 9 @én 10 (15)] — - 104 — —
oligosporus ((4) 7 3én 10 (11)) (Tai ligu tham
{Tai fiéu tham khao khao [19])
[10))
Sporabolomyces spp. (2dén12) - — - dén 10° —
(3 dén 35) (Tailiéu tham
khdo [18))
Stachybolrys (7 @én 12) 0,94 - — — —
chartarum (4 dén 6) (Tai lidu tham
(T4i ligu tham khao | khdo [16])
(10])
Trichodermna (2,8 dén 3,2) _ Rétit — - —
harzianum (2'5 dén 2.8)
{Tai liéu tham khao
(16}
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Bang A.1 - Néng dé cita cac loai ndm trong khdng khi xung quanh, trong quan ly chat thai
va méi trudng ndng nghiép (két thic)

[ 1 citrinoviride (2,2 dén 3.7) — - 102 = —
(1,5 dén 2,1) {Tai liéu tham
khdo [19))
Chi gidi

+ 12 c4c loai thudng xuydn co mat, tham chi néu dwgc phat hién & me thap hon;

n.r. lodi xuét hign véi sé lwong cfu rat thap va khong lign quan dén vé sinh

- khong ¢o ngudn di ligu

Ch thich 1: Diz liéu dinh lvgng khong co tai lisu cdng bb 1a cac di lidu thye nghiém chira dugc cong bd (DG18
thach, va dap) cla Vién Vé sinh va Strc khde Mbi trrdmg, Bénh vién Bai hoc Aachen, Boc.

Chi thich 2: Chi ¢6 s6 két qua rat han ché dwgc 1am vi dy. Néng 4o ¢6 thé thay abi thy thude vao vi du vé vi tr
clia tda nha va moa.

a Nong dd chii yéu dugc dua ra theo cap 46 Ién (ma mudi), trong mai trrong ¢o ndng dé twong déi thap clia
naém s@i (vi dy nhw khéng khi trong nha, khéng khi xung quanh), cac cdp thudng 1a <10 cfu/ m3, < 5 cfu/m?va
"rat it".

b Céc gia tri 1a cac mirc hoat Ao nwdc awzo thap nhét adi voi sw phat trién clia ndm méc; nhigt 9, thoi gian llép
xuc va céc dac tinh cla vét lidu cling anh hudng @én sw phat tnén Céc gié trj awzo thap nhat 1a khang phal thtca
xuat phat tr vat lidu cAu thanh ma c6 thé phat sinh tir cac ching ciy phang thiy nghigm.
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Phuluc B
(tham khao)

Trao déi miu dé danh gia xac nhan phwong thirc nudi cay

Ba nghién clru khac nhau da dwoc tién hanh dé kiém tra tinh hop 1é clia phwong phap nudi cdy da
néu: i) thi nghiém 1 s dung mAu bui, ii) thi nghiém 2 st dung vat lidu bi 6 nhi&m va iii) thi nghiém 3 str
dung dia 14y mAu va dap. T4t ca cac mau cho c4c thi nghiém dwoc mot phong ther nghiém tham chiéu
chudn bi va dugc gl dén cac phong thiv nghiém tham gia. D3 c6 bay phong thr nghiém chudn tham
gia thirc hién theo phwong phap nubi cdy. Tiép theo co 25 dén 30 phong thlr nghiém tham gia thiy
nghiém da dwoc dao tao nhiéu hon hoac it hon véi cac phwong phap nudi céy.

Déi v&i thi nghiém 1, mau byi 83 duge phan tach va cac phén ¢ kich thude 100 pm da dwoc gl dén
cac phong thlr nghiém tham gia. Viéc nudi cdy dwoc thuc hién trén mdi tredng thach DG18 va thach
chéat chiét malt theo tiéu chuan ndy. Két qua dugc néu trong Hinh B.1,

Céc két qua thu duoc tir bay phang ther nghiém chudn da cé sw théng nhét cao. D& léch chuén ciia két
qua cao hon rét nhiéu so v&i cac phong thlx nghiém tham gia khac. Sy bién thién cac loai la rat cao
trong mau bui va khdng ¢ dugc phan tich thdng ké chi tiét. Do d6, cac két qua chi duoc dua ra & mac
chi.

Thi nghiém 2 d3 dwoc chuén bi bang cach nubi cay sau loai ndm khac nhau trén mot mau vat liéu (gd)
dé han ché sy da dang cac loai trong mau. Cac loai ndm sau day da dwoc st dung: Aspergilius
restrictus, Aspergillus sydowii, Aspergillus versicolor, Penicillium Brevicompactum, Penicillium
expansum va Acremonium strictum. Mau g8 da dwgc ddng nhat va gl dén cac phong thlr nghiém
tham gia dé phan tich. Viéc nudi cdy dwoc thwe hién trén moi trwdng thach DG18 va thach chét chiét
malt theo tiéu chuan nay. Két qua dugc néu trong hinh B.2.

Cac két qua thu dugc tlr bay phong thie nghiém  c6 dugc sy thdng nhét cao. DG 1&ch chudn clia két
qua lai van cao hon nhiéu so voi két qua clia cac phong thir nghiém tham gia khac. Dac biét 1a nhiéu
phong thér nghiém kho khan trong viéc phat hién Aspergillus restrictus va Acrernonium strictum.

Céc dia thach duoc Iy mu bing phurong phap va dap khong khi trong nha va twong (ng véi khdng
khi xung quanh da dugc s dung trong thi nghiém 3. T4t ca 100 lit mau dwoc mot phong they nghiém
chudn 18y trong mét ngay sl dung 5 bé va dap song song. Cac mau khdng khi xung quanh duoc lay
dau tién (1 Gén 140 dia) tiép theo lay cac miu khong khi trong nha (280 dia dén 420 dia). Nguon
Aspergillus versicolor 3 c6 mét trong khdng khi trong nha. Hai dfa thach DG18 va hai dia thach chét
chiét malt mau khéng khi trong nha cing nhu khdng khi xung quanh da duoc gl dén tirng phong thir
nghiém tham gia dé& nudi cy va phat hién cac loai nAm. Mdi phong thlr nghiém nhan dwoc mat bo cac
dia tir khi bat ddu 14y mau va mot dia tir khi két thuc 1y mAu. Két qua dwgc néu trong hinh B 3 a) va
b).
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CHU DAN:
C 8on vi hinh thanh khudn lac trén gam
1 céc phong thir nghiém chudn

1.1 Cladosporium spp.

1.2 Cladosporium spp.

1.3 Alternaha spp.

1.4 Eurotium spp.

1.5 Penicillium spp.
1.6 Cac loai khac
1.7 S6 dém khuan lac tdng sb

2

2 céc phodng thtr nghiém khac
2.1 Alternariaspp.

2.2 Cladosporium spp.

2.3 Aspergillus spp.

2.4 Eurotium spp

2.5 Penicillium spp

2.6 Céclosikhac

2.7 S6 dém khuén lactdng sb

—_—

CHU THICH Céc két qua trinh bay rigng biét cho bay phong thir nghigm chuén va cac phong thir nghiém tham

gia khac. S6 trung vi ciing nhur 25 va 75 % dugc dua ra cho méi loai va cho sb dém khudn fac tong sb.
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1
CHU DAN:
C don vi hinh thanh khuan lac trén gam vét liéu
1 cac phong thé nghiém chudn
1.1 Aspergillus restrictus
1.2 Aspergillus sydowii
1.3 Aspergillus versicolor
1.4 tdng Aspergillus spp.
1.5 Penicillium brevicompactum
1.6 Peniciflium expansum
1.7 tdng Penicillium spp.
1.8 Acremonium spp.
1.9 cécloai khac
1.10 sb dém khudn lac téng sb

——— e

2

2 cac phong thir nghiém khac
2.1 Aspergillus restrictus

2.2 Aspergillus sydowi

2.3 Aspergillus versicolor

2.4 téng Aspergilius spp.

2.5 Penicillium brevicompactum
2.6 Penicillium expansum

2.7 téng Penicillium spp.

2.8 Acremonium spp.

2.9 céc¢ loai khac

2.10 s8 dém khuan lac tong sb

CHU THICH Cac két qua trinh bay riéng biét cho bay phéng thir nghiém chudin va cac phong thi nghiém tham
gia khac. Sé trung vi cling nhur 5 va 95 % dugc dwa ra cho mdi lodi, chi va cho s6 dém khudn lac tong sb.

Hinh B.2 - Cac két qua s6 dém khuin lac str dyng mau vit ligu
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CHU DAN:
1 C=-0,097 2n +58,558 2 = 0,0008 ¢ sb dém khudn iac tdng sb
2 C=-0,0522n+31,859 = 0,001 u Aspergillus spp.

C don vi hinh thanh khudn lac trén mét khdi
n s lugng dia thach

* Eurolium spp.
A Peniciftium spp.

CHU THICH: Tir hinh vé phat hién duge séu gid tri cuc dai (200 dén 1.000). Cac dwdng vach bidu thi xu hudng thdi gian.
a)
Hinh B.3 — Két qua dém khuin lac s dung cac dia i3y mau bang phwong phap va dap trong
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CHU DAN:
1 C=-0,0972n +58,558  r2xc = 0,0008 + sb dém khudn lac tong sb
2 C=-0,0522n+31,859 12 =0,001 n Aspergillus spp.
C don vi hinh thanh khudn lac trén mét khdi * Eurotium spp.
n sb lugng dia thach A Penicillium spp.
CHU THICH: Ti hinh vé& phat hién duwoc sau gia trj cye dai (200 dén 1 000). Cac dwéng vach bidu thi xu huéng thai gian.

b)
Hinh B.3 - (Két thic)
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