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L&i néi dau
TCVN xxxx:2024 dwoc xay dwng trén co s& tham khao ASTM D 5590-17, Standard

test method for determining the resistance of paint films and related coatings to fungal
defacement by accelerated four-week agar plate assay.

TCVN xxxx:2024 do Vién Ky thuat r]hiét ddi — Vién Han 1am Khoa hoc va Cong nghé
Viét Nam bién soan, B Xay dwng de nghi, Téng cuc Tiéu chudn Do lwdng Chat lvong
thdm dinh, Bo Khoa hoc va Céng nghé cong bo.
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TIEUCHUAN QUOC GIA TCVN xxx:2024

SON VA LOP PHU - PHUONG PHAP XAC DINH KHA NANG KHANG NAM MOC
BANG THU’ NGHIEM GIA TOC 4 TUAN TREN DIA THACH”

Paints and coatings - Standard Test Method for Determining the Fungal Resistance by
Accelerated Four-Week Agar Plate Assay

CANH BAO: Chi nhitng ngwoi dwoc dao tao vé ky thuat vi sinh méi dwoc thue
hién cac phép thir vé vi sinh. Cac qua trinh thwe hién phai kiém tra nghiém ngat
khau vé sinh ca nhan, khtr trung.

1 Pham vi ap dung

Tiéu chuan nay quy dinh phwong phap thir nghiém gia t&c dé& xac dinh kha nang ngan
chan sw phat trién ctia nam moc doi véi son hoéc l1op phua hiru co.

Tiéu chudn nay khéng dé& cap dén tat ca cac van dé lién quan dén an toan khi st dung.
Nguwoi st dung tiéu chudn nay c6 trach nhiém thiet lap cac nguyén tac vé an toan va
bao vé strc khde ciing nhw kha ndng ap dung phi hep véi gii han quy dinh

2 Tailiéu vién dan

Céc tai liéu vién dén sau day la can thiét d& ap dung tiéu chuan nay. DOi voi cac
tai liéu vién dan ghi nam cong bo thi ap dung ban dwoc néu. BOi V@i cac tai liéu
vién dan khéng ghi ném céng bd thi ap dung ban méi nhat, bao gom cé cac slra
ddi, bd sung (néu co).

TCVN 1058:1978, Héa chét - Phan nhém va ky hiéu mire do tinh khiét.

TCVN 2094:1993, Phuong phép gia céng mang.

TCVN 9760:2013 (ISO 2808:2007), Son va vecni - Xac dinh do day mang.

D3273-21, Standard test method for resistance to growth of mold on the surface of
interior coatings in an environmental chamber (Phuong phép kiém tra khd ndng chong
lai sw phat trién ctia ndm méc trén bé mét cda Iop phd bén trong trong tu moéi truong).

D3456-18, Standard practice for determining by exterior exposure tests the
susceptibility of paint films to microbiological attack (Quy trinh xac dinh kha nang tan
cong cua vi sinh vat Ién mang son bang phuong phap phoi nhiém ngoai troi).

TCVN 11608-2:2016 (ISO 16474-2:2013), Son va vecni - Phuong phap phoi nhiém
v&i nguén séng phong thir nghiém - Phan 2: Dén hé quang xenon.

TCVN 11608-3:2016 (ISO 16474-3:2013), Son va vecni - Phuong phap phoi nhiém
v6i ngudn séng phong thtr nghiém - Phan 3:Den huynh quang uv.

ASTM G21-15, Standard practice for determining resistance of synthetic polymeric
materials to fungi (Phuong phép xac dinh kha nédng khang nam moc cua vét liéu
polyme téng hop).

3 Nguyén vat liéu

3.1 Chiing nAm méc dung dé thir nghiém
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Ca hai chiing ndm méc sau sé& dugc sir dung:
a) Aspergillus niger
b) Chaetomium globosum

Ngoai hai loai trén, cac loai khac cling c6 thé dwoe str dung néu dwoc yéu cau. Trwong
hop st dung loai chiing nam moc khac thi trong bao cao thtr nghiém phai néu ro loai
chiing ndm moc va ly do str dung chung.

3.2 M6i trwdng nudi cay va pha lodng

S dung nwéc cat hodc nwdc co do sach twong dwoc va hon.

T4t ca hoa chét phai la hoa chét phan tich (theo TCVN 1058:1978).
3.2.1 Méi trwong nudi cay

Mai trwedng nudi cay potato dextrose agar (PDA) va Malt Agar sé dwoc st dung. Cac

mai tried'ng nay co thé nhan dwoc tir cac nha cung cap thwong mai ¢ dang dia chuén
bi s8n ho&c dang bét va phai lam theo huéng dan cla nha cung cap khi str dung.

Méi truong nudi cay cling ¢6 thé 1a agar muéi dinh dweng. Mai tredng nay duoc chuan
bi bang cach trén cac thanh phan sau trong nwéc cat hodc nwdce co do tinh khiét twong
duwong:

- Kali dihydro photphat (KH2POa,) 0,7 g/L
- Magie sulphat (MgSOa. 7H20) 0,7 g/L
- Amoni nitrat (NHsNOs3) 1,0 g/L

- Natri clorua (NaCl) 0,005 g/L

- S4t (I1) sulphat (FeS04.7H20) 0,002 g/L
- Kém sulphat (ZnS04.7H20) 0,002 g/L

- Magie sulphat (MnSO4.H20) 0,001 g/L
-Agar 15.0 g/L

- Kali hydro photphat (K2HPOa4) 0,7 g/L
3.2.2 Dung dich muéi dinh dwéng

Dung dich mudi dinh dudng duoc chuan bi twong tw nhw méi trudng nudi cay agar
mudi dinh dwdng (xem 3.2.1) nhwng khdng cd agar.

4 Thiét bi, dung cu
Trir khi c6 quy dinh riéng khéac, cac thiét bi, dung cu sau dwoc str dung:
- Can phan tich, c6 kha néng can chinh xac dén 0,10 g.

- TG nuéi cdy, co kha nang duy tri nhiét d6 trong khoang tir 25 °C dén 30°C, d6 am
twong doi it nhat la 85 %.

- TG lanh, co kha nang duy tri nhiét d6 4 + 2°C.
- Dia Petri thay tinh, c6 kich thwéc 100 x 15 mm.

- N&i khir triing, c6 kha néng duy tri ap suat 103 kPa & nhiét @6 121°C trong khoang
th&i gian it nhat la 15 phat.
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- Co son, que cay, que gat, tam béng v trung.
_ Chét nén, Gidy loc (xenluloz, sgi thly tinh,.....) cat thanh kich thwéc 4 x 4 cm.
- Thiét bi phun swong vé trung.

- Que thty tinh v6 trung, kep, binh thay tinh Erlenmeyer dung tich 250 mL, éng nghiém
va cac thiét bj vi sinh thong dung khac.

. I%uéng dém hdng cAu (Hemocytometer), dwoc si¥ dung dé dém truc tiép bao tir nam
méc.

- Bong thuy tinh vé trung.

5 Cach tién hanh

5.1 Chuén bj bao tir nam méc

5.1.1 Nudi cady ndm méc

Sir dung céc loai chiing nAm méc thir nghiém sau day dé chuén bi mau nam thiy
nghiém:

Chiing méc Ky hiéu/Ma sé

ATCC 6275
Aspergillus niger NRRL 334
VTCC 30904

ATCC 6205
Chaetomium globosum | NRRL 54669
VTCC 31528

CHU THICH: Do vi sinh vat néi chung hay nAm méc ndi riéng, co tinh dac hiru ving
rat cao (phu thudc vao dia ly ttrng noi), nén viéc Iwa chon cac chung nam mdc cho thir
nghiém cé thé dwa trén méi viung dia Iy nhét dinh. C6 thé dwa trén cac nghién cru
tredrc d6 vé chiing ndm méc xuét hién phd bién trong viing hodc cac ching phan lap
trwe tiép tir noi mudn kiém tra dwéi sw déng thuan cla cac bén lién quan.

Cac chling ndm méc s;’f dung duwoc néu & trén phai la cac cht]’ng dwoc lay tr thanh
vién cla ngén hang giong the gi¢i (WFCC) hoac ngan hang giong Nhat Ban (JSCC)
hoac trung tdm ngudn gen vi sinh vat quoc gia Viét Nam (VTCC).

Cac chiing ndm méc dwoc duy tri trén méi triedng thich hop (xem muc 3.2.1) trén dia
petri. Cac chiing nAm méc dwoc bao quan trong diéu kién 3°C dén 10°C va khoéng
quéa 4 thang. CAy truyén tirng loai nAm méc riéng I& Ién dra petri tir 7 ngay dén 20 ngay
& nhiét do 28°C dén 30°C va st dung cac dich cdy truyén nay cho qua trinh chuén bi
dung dich huy&n pht chira bao t&r ndm méc.

5.1.2 Chudn bj huyén phu bao tir ndm méc

Pwa vao cac dia petri chira tirng loai nAm méc da chuan bj (xem 5.1.1) 10 ml nwéc vo
trung hodc nwéc vo trung cé chira 0,05 g/L chét lam wét khéng doc hai nhw natri
dioctylsulfosuccine hay Tween 80. Xoay hoac lAc nhe dia petri d& lam bong cac bao
tr. CAn than hat nwéc va huyén phu bao ti bang pipet Pasteur vé trung (cb gang tranh
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lay soi nAm méc).

C6 thé loc huyén phu thu dwoc sau khi l5c qua mét I&p bdng thiy tinh méng vo tring
trong phéu thdy tinh vao mét binh vé trung dé loai bé cac manh sgi ndm moc .

Pha loang huyén pht bao tlr véi dung dich mudi dinh dwdng (xem 3.2.2) v6 trung sao
cho huyén phi bao ti thu dwoc chira 0,8 x 108 bao ter/mL dén 1,2 x 10° bao t&/mL
dwoc xac dinh bang budng dém hoac bang phwong phap thich hep khac (vi du:
phwong phap dém khuén lac).

L&p lai thao tac nay cho tirng chiing duoc st dung. Huy&n phi bao t& ndm méc co
thé chira riéng ré tlrng ching hodc cé thé duoc trén vao nhau véi cung thé tich duwa
vao.

H&n hop huyn phi chiva bao tir nAm mébc cé thé dwoc chuan bi tuoi m&i ngay hodc
c6 thé dwoc bdo quan trong td lanh & nhiét d6 tir 3°C dén 10°C khong qua bén ngay.
Cac huy@n phi chira bao t& nAm méc riéng Ié co thé duwoc gilk trong t lanh & nhiét
d6 tir 3°C dén 10°C khdéng qua mudi bén ngay.

5.1.3 Chudn bi mau cac mau thir

Mat quy trinh thir nghiém can phai chuén bi mau déi chirng dwong (C+) va mau doi
chirng am (C-) song song v&i mau son thiz nghiém. Mau di chirng duong la mau cho
phép chiing phat trién va sinh trudng tét (Vi du: gidy loc co goc xenlulozo dat trén moi
trwong dinh dwdng) va mau déi chirng am Ia mau c6 khé ning (e ché hodc don gian
la ndm méc khéng thé sinh trwdng trén nén chat d6 (Vi du: thay tinh, PVC, PP...).

Khi chuan bi, thao tac v&i cac mau thir, can tranh nhiém vi sinh vat hodc cac chét ban
htru co ngoai lai. Cac dung cu thao tac nhw: kéo, nhip, tdm béng can phai dwoc vo
trung trwwée khi thir nghiém.

Céac mau son thi nghiém dwoc chun bj theo TCVN 2094:1993 Ién trén vat liéu nén
(vi du: thay tinh, gidy loc soi thuy tinh, nhwa...) va cé cung dé day cho tat cd cac mau
ho#c theo tiéu chudn cla nha san xuat. D6 day 16p phl dwoc xac dinh theo TCVN
9760:2013 hodc c6 thé dwoc ghi lai bang téc d6 trai rong (vi du: gam/cm?) va can dwoc
ghi chu trong bao cdo. Th&r nghiém phai lap lai it nhat 3 Ian tr mai loai vat liéu.

CHU THICH: Chét nén co thé dwoc phd son thir nghiém Ién mét mét hodc ca hai mat
va can dwoc ghi chu trong bao céo.

Sau khi phd, mau thir dwoc dé kho tw nhién theo huéng dan clia nha san xuat hoac
co thé xr ly & cac dieu kién cu thé nao d6 la do sw dong thuan gitra cac bén lién quan
va phai dwgc ghi chd trong bao cao.

Néu qua trinh gia téc thoi tiét, Iao héa nhiét hodc diéu kién thir nghiém gia tbc khac
clia mau dwoc tién hanh treec khi thir nghiém, can chuan bi mét bo dia riéng biét dé
c6 thé thwe hién phép thir nghiém it nhét 3 Ian tir mbi loai vat ligu. Cac két qua tir cac
mAu nay c6 thé duoc so sanh véi cac két qua tir cac mau khéng bi gia tdc thoi tiét
ho&c khdng bi tién xt ly trong cac diéu kién déc biét nao khac.

CHU THICH: C6 nhiéu phuong phap gia téc co thé duoc st dung dé md phdng mot
cach nhanh chéng cac tac dong cua thoi tiét nhw: anh sang mat tréi, mua, ... (theo cac
tisu chudn nhw: TCVN 11608-2:2016, TCVN 11608-3:2016,...). Cac diéu kién th
nghiém gia téc phai dwoc chi rd trong béo cao.

Cac mau thir dwoc cit dwdi dang hinh vuéng co kich thwéc 4 x 4 cm. bat cac mau
thir nay vao gitra cac dia chira méi trwdng dinh dwdng (PDA, Malt Agar hay agar mudi
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dinh duw&ng). Néu cac dia nay dwoc bao quan trong td lanh thi can dé ching tr& vé
nhiét dé phong truwéc khi dat mau.

CHU THICH: Trong trwéng hop cac mau thir nghiém trén méi tredng dinh dudng déu
bi héng (Ndm méc moc trén tat ca cac mau, tir d6i chirng dwong, &m va mau thi
nghiém) thi c6 thé xem xét thtr nghiém trén méi trweong khong c6 ngudn cacbon va cac
diéu kién thtr nghiém khéc nghiét hon.

5.1.4 CAy mau ndm méc lén mau thu:

Cac maAu ndm méc thir nghiém cé thé dwoc cly cung véi nhau trong 1 dia agar hodc
tach ra thir nghiém riéng lé.

Két hop mét phan huyén phti bao ti clia cac chiing voi lvong bang nhau trong trudéng
hop mubn kiém nghiém chung.

Can dém s6 lvong bao bang budng dém hodc phwong phap dém khudn lac dé xac
nhan sé lwong trong huyén phu bao ttr cho méi phép thir (xem 5.1.2)

Phl mét I&p méng huyén phi chira ndm méc 1én tirng mau bang cach st dung voi
phun hodc pipet vo tring, d@m bao phu kin toan bo bé& mat mau va dia agar, nhung
khéng dwoc lam qua bao hda mau. Bén canh do, c6 thé sir dung tdm béng v6 tring
riéng biét d& dan déu huyén phil chira bao tir ndm méc Ién trén bé mat caa tirng méu
thir va dia agar. Can chéc chén ring, lwgng mdu nam thir nghiém dwec st dung la
nhw nhau gitra cac mau khac nhau dwoc thlr nghiém. Diéu nay nén dwogc thuc hién
bang cach s dung cung mét phwong phap b&i cung mét dung cu cung mét luc cho
tat ca cac mau.

U tAt ca cac dia & 28 + 2°C duwdi dd &m twong déi = 85% trong bdn tuén, kiém tra va
ghi lai nhiét @6 va dé &m trwéc khi thue hién cac phép doc hang tuan.

6 Danh gia két qua

Xép hang sw sinh trwéng hang tuin trong bén tuén theo bang sau:

Tang trwdng quan sat dworc trén méu vat Panh gia

Khéng sinh tredng 0

C6 dAu vét su sinh trwdng (<10%)

Sinh trwdng nhe (10-30%)

Sinh trwwdng trung binh(>30-60%)

Sinh trwdng manh (>60%- che phu toan bé)

AIWIN|(~

7 Bao cao két qua thir nghiém

B4o cao két qua thir nghiém phai bao gdm cac théng tin sau:

- Vién dan tiéu chuan nay;

- Ngay the nghiém, loai ndm méc dwoc si dung, diéu kién 0, téc do lay lan;

- Loai m3u son hoéc 16p phu. Néu thuc hién phép thir so sanh két qua nudi céy trong
didu kién chira dwdng chat va khéng chira dwdng chat thi can ghi ré d6 day I&p phu;
- Néu the hién cac phuong phap gia thir nghiém gia téc, trwde khi thie nghiém kha
néng khang nam moc, can mé ta day da vé tén phwong phap, chu ky chay, thoi gian
méi chu Ky va cac thiét bi dwgc st dung;

- Két qua quan sat sv sinh treéng clia ndm méc hang tuén, bao goém: ngdy, thang; ghi
chti v& bat ky sw cb bat thwdng nao; va danh gia mirc d6 khang nam moc (theo bang
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xép hang sw sinh trwéng) cho méi 1an thir nghiém I&p lai;

- Ngay xuét bao cao két qua;

- Néu ré tén phong thi nghiém, tén va chi ky cta nguwoi dirng dau phong thi nghiém.
8 Do chinh xac va do chéch

8.1 b6 chinh xac

Do kha nidng khang ndm méc cua I&p phi thlr nghiém tai cac thoi dlem khac nhau
hodc trong cac phong thi nghiém khac nhau sé bi dnh hwéng tGi nhirng yéu té vé mat
dé huyen phu bao tr, chat nén hodc cac diéu kién khac lién quan dén sw phat trién
clia ndm méc, nén rat kho dé dwa ra quy dinh vé dd chinh xac cua quy trinh trong
phwong phap thir nghiém nay. Ngoai ra, sy khac biét vé& trinh dé cha ky thuat vién thir
nghiém cling gay ra sy sai léch vé két qua khi thyee hién tai cac phong thi nghiém khac
nhau.

C6 thé thwe hién so sanh gitra cac mau dwoc thir nghiém clng lic bang cach sir dung
cling mét dich huyén phu bao tt, trong mét phong thi nghiém nhat dinh Vi cung cac
kT thuat vién. Nén tranh so sanh cac chi sé danh gia thuc té gitra cac mau duwoc thi
nghiém vao cac thdi diém khac nhau hoac trong cac phong thi nghiém khac nhau.

8.2 Do léch chuan

Chua c6 thong tin de cap v& do léch chuan trong quy trinh thlr nghiém danh gia kha
nang khang nam méc cla I&p pht vi chwa cé vat liéu c6 gia tri tham chiéu phu hop .
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Thw muc tai liéu tham khao

[1] ASTM D5590, Standard Test Method for Determining the Resistance of Paint
Films and Related Coatings to Fungal Defacement by Accelerated Four-Week
Agar Plate Assay (Phuwong phap ther tiéu chudn dé xéc dinh dé bén ctua mang
son va cac Iop phd lién quan dén sw phét trién ciia nam méc bang thir nghiém
gia téc trén dfa thach sau bén tuan).

[2] ASTM D3273-21, Standard Test Method for Resistance to Growth of Mold on
the Surface of Interior Coatings in an Environmental Chamber. (Phuong phap
thir kha nang chéng lai sw phat trién cda ndm moc trén bé mét cua Iép phd bén
trong trong ta moéi truong).

[3] ASTM D3456-18, Standard Practice for Determining by Exterior Exposure Tests
the Susceptibility of Paint Films to Microbiological Attack. (Thuc hanh xac dinh
thee nghiém tiép xtic véi bén ngoai vé tinh nhay cam cla mang son dbi voi s
tdn céng cda vi sinh vét).

[4] ASTM D4708-19, Standard Practice for Preparation of Uniform Free Films of
Organic Coatings. (Phuong phép chudn bj mang pht hitu co tr do ddng nhét).

[5] ASTM D6132-13, Standard Test Method for Nondestructive Measurement of
Dry Film Thickness of Applied Organic Coatings Using an Ultrasonic Coating
Thickness Gage. (Phuong phép thdr nghiém do khéng pha hdy dé day mang
khé clia I6p phi hitu co dugc ing dung béng thiét bj do do day I6p phu siéu
am).

[6] ASTM G21-15, Standard Practice for Determining Resistance of Synthetic
Polymeric Materials to Fungi. (Phuong phép xac dinh kha nang khang nam méc
cua vt liéu polyme téng hop).



