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ABSTRACT

The research regarding effect of nanotechnology use in making chef apparel on safety of
food had the objectives to study about the result of using nano materials coating on yarn and fabric;
to study about the use of nano materials which are suitable for fabric to be sewn for being chef
apparel and to study the effect of using of nanotechnology for chef apparel on smell and the
inhibition of pathogenic bacteria growth, using three types of nano materials, including Zinc oxide
nano, Silver nano and Titanium dioxide nano, to be coated on four samples, including cotton thread,
T/R thread, cotton fabric and T/R fabric. The researcher tested the fabric sample for inhibiting
growth of pathogenic bacteria and found that Zinc oxide nano and Silver nano were not different in
inhibiting growth of pathogenic bacteria. But the coating on the fabric is more convenient and
cheaper. And effective against Gram-positive bacteria. , A bacterium that is often found in personal
hygiene unclean conditions better than or equal to 99.95%. Then, Four kinds of fabric were sewn to
be chef apparel. Actual chef tried wearing to test effectiveness in resisting bacteria. When the
apparel was used for two times, it was found that T/R fabric which was coated with Zinc oxide nano
and Silver nano had different ability to resist gram-positive bacteria and gram-negative bacteria.
Fabric T/R Silver nano coating remains effective against bacteria as well and proper to be sewn as

chef apparel.

Keywords : Nano Technology, Chef’s Uniforms, Food Safety



3

Pafanssulszma

Tagamsdvesosnamsldur Tuma Tu Tadvounsosuaameasinlinansnnuilaoans
Tuewns 1&Sumsmivayuanlszmnannusienelszsit) wa. 2555 vownmzimnalulas-

AvnIsueNaa’ umImendomaluladsuenanszuas

¢ A o 4
yovouam amzmaluladannssusnaas ldmsaiuayuaudszuna samaldan

J Y A A A 9 t4 A o A a o
ﬂulﬂi1$1ﬁﬁluﬂ1§1“ﬁ&ﬂi@ﬂﬂﬂ N304l Qﬂﬂﬁm HAZEDIUN IUMTAUUUNIUITY

[ A 9 =

<B4 Jd o
ﬂl@ﬂl@ﬂﬂmii\‘]\‘]1Uﬂ@ﬁ1l!ﬁuﬂ%lﬂﬂ‘ﬁfllcﬂﬁ 1NN Wmmﬂ’amuamﬂa’a‘umiuﬂu‘uu

o
Wudsuaziufmauduso

o o 4 a |
mamammﬁamuwmmqmmmmmm Glumsams1zﬁ%’agaﬁwuﬂﬁﬁ’1um1umwa

aA Y =
Lmﬂmiwmmmaaumsuﬂu

9 9] ~ 9y 1 A 1 a oa A a o
UBUDURAMUITUDINIINNYY ﬂwmmmuuaiumamu“lamwﬂﬂgumm IWBN13IY
o < t4
IUFAUID AUYIU

4 ' { 1 {
Yoo UAUYANINTVBIRMZIMA Tu TadannIsumaasnnu Anjanlianuswiien

o < Y @ J
pdu5e ldmminglszasdvedInsans

[

Fludse Tominomsase aui1fauds

9~
AUTHIVY



sy

UNAAL
ABSTRACT

) =
naanssudszma
asiiny
AUy

U

a1IIUNMIN

o

unn 1 unih

1.1 anudnyuaz Nvealyring g
[ 4 a o
1.2 Iagiszasnueelnganisivg
1.3 UBUUAYDY IATINITIVY
1.4 NIDUUUIANUAAUDIIATINITIVY
a" 1 [
1.5 dszTeminaainagldsy

d' Av A Y
UNN 2 BNATHUASIIUIYNINYIVDN

2.1 W TumaTulad
2.2 Ay
2.3 Tumalulag lusssuma
% [] a ] 4
2.4 §70g1NANN N U
2.5 AuawiAve
2.6 WIANITUAIAADY (Coated Textiles)
(3 ] 9 = .
2.7 99Y 1NN UAADU (Coated fabrics)
A ' D] A
2.8 1ATDWEINEH1IZNOUDIMIIHI DI (Chef)
2.9 anudasanslueinis

Ao A A 9
2.10 ATUIVINUNYIUVBN

@

1)
2)
3)
4)
6)
7)

13
16
19
20
21
22
23

25



1318y (A10)

4 an e oA ao
UNN 3 IFMIAULUMTIVG
[ 4
3.1 a9 gilnsal
any o A aw
3.2 A5MIANUUNTIVY
3.3 @oUNINITNAaeY
d‘ a d Y a
N 4 wamsAnzRIeyauazeniena
a J Y
4.1 WamMIAATIERIoYA
4.2 msonisiena
- D)
uni 5 djlmanazdoiauouie
5.1 agiwa
9
5.1 ULAUBLUL
VIIUIYNTY
NANUIN
N AYNNANINATDL

A '
U IATOUAINBIBI

o v Av

A 1Us52Inin9Y

&)

28
28
28
31
32
32
55
59
59
60
61
63
64
83

&5



=~
NINN

a3y,

Silver Nano

Nano Silver
A P ~ ' Y D)
pUNMAYRITAND T U TuNunsnog Tuauled
1 Tuma TuTaglusssumnanluiin
a 4 A + Li’
w lwsiunaanlaenveaii g

wTumaTuTaglusssunannlounayu

(6)

10
11
14
14

15



MIN

=h.

a3UYMIN

v & ~ A ) Y v 9 A . .

Wﬁﬂ15ﬂ1uﬂ1ul“ﬁﬂllﬂﬂﬂliﬂﬂl@\1WWﬂﬂ‘ﬂWﬂlﬁuﬂﬁthﬂlﬂaﬂUﬁWi Zinc oxide nano

| Aa g Yy ¥ A .
Naﬂ"li‘ﬂﬂﬁﬂllﬂ”li@]”lulslfﬂl,!,ﬂﬂﬂﬁflﬂ”m@ﬂTﬂLﬁuﬂ1ﬂﬁhﬂma@Uﬁ15 Silver nano

y X Aa Y Y Yy A
Wﬁﬂ15°ﬂﬂﬁ@‘ﬂﬂﬁ'@ﬂul“ﬁ@&ﬂﬂﬂlﬁﬂﬂWﬂ@‘ﬂWﬂLﬁuﬂWﬂN1Ulﬂaﬂ‘UﬁWi
Titanium dioxide nano

y X Aa Y Y v A v
ADNITNATDUNITATULYDUUANITININOIINTUAYT/R 1D UAIYTT
Zinc oxide nano

y X aa Y Yy v A v
NANITNATDUNITATUIEDUUANLIININDINNTUANY T/R  1ADUAWWAT
Silver nano

y & Aa 9 9y v Ay
NANITNATDUNITATUIEDUUANITININDIINTUANY T/R 1D UAYAT
Titanium dioxide nano

Y &’ A A Y Y A Y . .
Naﬂ"ﬁ‘ﬂﬂﬁﬂllﬂ"li@]”l‘l!t“]f@!,!,ﬂﬂ‘ﬂﬁEJ‘].I"L!WWhEJma@TJ@I’JEJﬁ”Ii Zinc oxide nano

y X ~ A Yy A v )
WﬁﬂWi‘ﬂﬂﬁ@‘Ufni@nu!,GIS’E)LL‘Uﬂ‘W&iEJ’UuWWhEILﬂa@‘UWJEJﬁWi Silver nano

v & A 9 9 Ay
NaﬂTTV]ﬂﬁﬂUﬂ”li@]”lulslfﬂlﬂ_]ﬂ‘ﬂﬁﬂﬂup\nﬂ\hﬂlﬂaﬂuﬂ38ﬁ15

Titanium dioxide nano

Y
10 WAMINATDUMIANUFDUUANGOUUM T/R 1AADVAGET Zine oxide nano

Y i‘ A A 9 A Y .
11 HAaNITNATDUNTANUYDUUANLIIUUANT T/R 1AADUAIYHNT Silver nano

Y Li’ ISy Y A Y
12 HaNMITNAFDUNIATUYDLUUANLTYVUNT T/R 1AADUAIYTT

Titanium dioxide nano

y K o Y 9 A v
13 WAMSNAFDUMINUFDLUANIToUUAR18NADUAI0aTT

v Y
Zinc oxide nano NE1UMIIFU 1 AT

Y Li’ A A Y Y A 9
14 NﬁﬂTi‘V]ﬂﬁE)‘Uﬂﬁ@ﬂulﬂfﬂuﬂﬂﬂLiEJ‘U‘L!WWhEILﬂa’E]‘Uﬂ’JEJﬁﬁ

. A 9 ?x‘a
Silver nano PruMslau 1 a5

(M

33

34

35

36

37

38

40

41

42

43

44

45

46

47



MIN

=h.

16

17

18

19

20

21

22

23

24

MUUMIN (A0)

Y Li’ A A Y A Y
AANITNATDUNTAUIEDUUANITIVUNT T/R IAADUAIYTT
. . A v g
Zinc oxide nano ‘wmumﬂﬂmm 1 A
Y Li’ A A F) A Y
AANITNATDUNITAUIEDUUANITIVUNT T/R LAADUAIYTT
. A 9 ?x‘a
Silver nano AruMslsau 1 a5
y X A ) A v . .
WﬁﬂTJ’ﬂﬂﬁ@’UﬂWi@nuLGISE)LL‘Uﬂ‘V]tiEJ‘UuWWhEILﬂa@‘U@’JEJﬁWi Zinc oxide nano
d' 1 9 ?1’1
TIN”II!ﬂ”I'iGLG]N”Iu 2 AN
9 X A A 2 9 = Y .
Naﬂ"li‘i/]ﬂﬁ’ﬂllﬂ"li@]”lulflf@u‘]_lﬂ‘i/]ljﬂﬂuN”IFJ”IEJLﬂa@Uﬂ’JEJﬁ”IS Silver nano
d‘ ] 9 g‘/
NHIUNTT Gl“INTL! 2 A3
9 i‘ =9=| 9 A Y . .
NANITNATDUNITATHIEDUUANIIYIVUUNT T/R 1A UNIYNT Zinc oxide nano
d‘ ] 9 g‘/
ﬂWWUﬂWiﬁl“ﬁﬂu 2 A9
Y i‘ A A 9 A Y .
NANITNATDUNITAUIEDUUANTYIVUNT T/R 1AADUAIA 1T Silver nano
d‘ ] 9 g‘/
ﬂWWUﬂWiﬁl“ﬁﬂu 2 A9
~ y X aa Y Y A
Nal,lldiEJ‘]JL‘VIEJ‘]Jﬂ1'§1/]ﬂﬁﬂﬂﬂ"li@]”lul%ﬂu‘]_lﬂﬂﬁﬂ"llﬂﬂN”IFJ”IEJLﬂﬂ@TJﬁ”Ii
Zinc oxide nano
- y &R aa PR A .
Nal,lldiEJ‘]JL‘VIEJ‘]Jﬂ1'§1/]ﬂﬁﬂﬂﬂ”li@]”lulflf@ullﬂ‘ﬂﬁﬂ W1N18Lﬂaﬂﬂfﬁi Silver nano
I Y Li’ A A 9 =
Wﬁlflﬁ'EI‘UWIEI‘UﬂTiﬂﬂﬁf)‘Uﬂ1i@nut“15f)u‘ﬂﬂ‘ﬂliflﬂ1 T/R wasuUag
Zinc oxide nano

= Y &' a9 = .
warlSeumaumsnagaumsauFaLuanisen T/R 1Aasua1s Silver nano

®)

48

49

50

51

52

53

54

54

54

55



