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ABSTRACT

The feasibility-of value-added of crude glycerol\ from biodiesel production was the objective
of this project.-Glycerol was used as reactant for Zinc glycerolate production which applied as
raw material in pharmaceutical, cosmetic and polymer product; Zinc glycerolate was synthesized
according to a publication of Reginald M. Taylor (1989). Pure glycerol, crude glycerol and the
acid adjusted crude glycerol were used as the started reactants. with Zine. oxide and Nano zinc
oxide. The molar ratio and stirred speed were determined during indirect heating through paraffin
bath for one hour. The Zin¢ glycerolate products’ were charaeterized/with respect to their : a)
physical properties, melting peint, solubility jand volatile solid,’b)-biological property by micro
bacterial test. The results showed that-the optimum conditions were; molar ratio 9:1, stirred speed
1500 rpm and constant temperature at 260°C. The average yields were 97.65% from pure glycerol
while the acid adjusted the crude glycerol had not reacted with zinc oxide. Zinc glycerolate
insoluble in all solvents except 1 M sulphuric acid and its melting point more than 400°C. From
the Infrared spectroscopy (IR) and X-ray Diffraction chromatogram (XRD) confirmed their

spectroscopic properties of Zinc glycerolate. The particle sizes were 1-10 um and 100-300 nm

made from Zinc oxide and nano zinc oxide, respectively. Micrococcus luteus, Staphylococcus
aureus and Serratia Marcescens were selected for microbial toxicity test. The 10~ mol/L. of Zinc

glycerolate, disperse in Xanthan Gum, inhibited Micrococcus luteus growth while all



concentrations (10'3, 10° and10” mol/L.) showed their inhibited growth properties for

Staphylococcus aurous and Serratia Marcescens,

Keyword: Zinc glycerolate, By-product from Biodiesel Production
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2.7 Xanthan Gum

Xanthan Gum 131U Gum 17';"1¢’1'TﬂUmswﬁﬂﬁ’aun%yasmﬂﬁﬁﬂﬁfw?ﬁa Xanthomonas
campestris Na91nnIELINAIIHARLA e U IARRENOUA Y Isopropyl alcohol LGB
Xanthan Gum eenuvhilfuteudunlfaziben Xanthan Gum neSunion1ansg1i Keltol
Alassadradlu heteropolysaccahride H1/5¥ABUAIL glucose, mannose (a2 glucuronic acid 11
BAT18IU 2.8:3:2 MY acetyl Uszam 4.7 % unz pyruvic acid Uszu1a 3 % 198 glucose ABAY
mannose @3UWUTE b-1,4 1AL mannose MU EAOHIUIABIUAEUANAIWUTE 1,2 e 1.3

du glucuronic acid ADATNUTE b-1,2 (gﬂ"ﬁ 2.4) Xanthan Gum “lﬂﬁf;mﬁuﬁﬁgﬂu gelling
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gﬂﬁ 2.5 Serkatia, marcescens
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gﬂﬁ 2.6 Micrococcus luteus (www.educa.aragob.com)
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i 124.8321 10.0594 0.7931 | 19.4007 18.6076 96.95

1i:1 2 124.0579 10.0091 0.7892 | 19.5234 18.7342 98.10
3 124.0732 10.1021 0.7839 | 19.6594 18.8755 97.93

Average 97.66

SD. 0.62
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A.1.2. avoan i roulumsiuniu fdasidm TunvesndireseauSanido
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HUNITATHNIO

sy | afel | wwndesen | wuSadeenlyd (2 wuadn | wedidun
U, U, AUUTA HaKAn
(soUANH) ) @ nau nad (g

1 102.0814 10.098 0.7904 | 13.5508 | 12.7604 66.23

1300 2 102.0291 10.0392 0.7893 13.0673 12.2780 64.10
3 102.0921 10.0943 0.7912 13.5141 12.7229 66.06

Average 65.46

SD. 1.18

1 102.0312 10.0932 0.7943 16.3967 15.6024 81.02

1400 2 102.0943 10.1092 0.7960 16.8263 16.0303 83.11
3 102:9328 10,0983 0.81020 | 16.7121 | 15.9019 82.53

Average 82.22

SD. 1.08

! 102.0694 10,1302 07962 [N19.5503 | 18.7541 97.03

1600 2 102,0490 10.0922 07911 | 19:6038 | 18.8127 97.70
3 162.0830 10.1029 0.7894 - 18.7281 | 17.9387 93.06

Average 95.93

SD. 2.51

i 102.0793 10.0821 0.7932 19.5987 18.8055 97.76

1700 2 102.0891 10.0493 0.7957 | 19.5266 | 18.7309 97.69
3 102.0794 10.1302 0.7985 19.6426 18.8441 97.50

Average 97.65

SD. 0.14
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7.2.1. MIw3ouBadnare 15aan1ui5vee Reginald M. Taylor(1989) Hons1du Iuaves

a 1 a A o y ' )
ﬂm“ﬁﬂﬁﬂﬁﬂ@“ﬁﬁﬁﬂﬂﬂq“ﬁﬁ ﬁ‘]u 9:1 ﬂﬂ'ﬂ'ﬂﬁ’ﬂl&ﬂWi‘ﬂUﬂ’Ju 1500 59U8DUIN

A9 A.3 MaLAs suFannaiese 1stann WIS vaaReginald M. Taylor (1989) Taeld Fedoon las

szian U, uu, HUNIZAIHN IO U,
Vo4 adai | ndwosen | Feroonld ® wanouuta | efidud
AALBDTOR () (4] HIADH | WLLHOY (g AGLGE
1 170.0431 16/6901 0.7839 . 31,9276 31,1437 97.80
n‘ﬁwmaau?qm‘é 2 170.0819 16.7027 0.7921 | 31.979% 30.9875 97.24
3 170.0449 16.7182 0:7951) J_32.0274 312323 97.91
Average 97.65
SD. 0.36

1 170.0913 16.7133 0.7910 ND: ND. ND.
nareIDBAY 2 170.1820 16.0000 0.7891 ND. ND. ND.
(U5u pH 5.5) 3 170.0298 16.0310 0.7991 ND. ND. ND.

Average ND.
SD. ND.

i 1702710 16.7791 0.7298 ND. ND. ND.
ndireIoany 2 170.6102 16.6993 0.7912 ND. ND. ND.
(lhilsu pH) 3 170.1098 16.7193 0.7840 ND. ND. ND.

Average ND.
SD. ND.




a o oY ~ v
f.2.2. MIATHNTIANAYO 151aaA1I5 Y09 Reginald M. Taylor (1989) Nda3 187U
~ ] = o o ~ a y
Tuavos ndwesea ao w1 Tudroonlagd Wy 9:1 Annud 1 lunsiluniu

1500 59UADUIN

~ = o =
AT A4 MINEUFIANTITD 1510AAIUITUDIReginald M. Taylor (1989) TagldunTu

Y
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Fanoon loa
Ui, ui, Uy, Uy,
Uszian AYa | -Aaiweson | Seoenlad | nssaiunses (g | wanouurta | wosidud
YBINAIvDIeN (® (2 faU Had (g HOKAR
! 101.8802 10.0783 0.7931{[19:5992 18.8061 97.80
nﬁwasaan’%qwé 2 {02.5218 10:0509- 3| 07903 |19.7956 19,0053 99.11
3 102.5127 10.0691 0.7894 | 19.3077 18,5183 96.39
Average 97.77
SD. 1.36

1 102:0119 10.0005 ' }10.7911. | “ND. ND. ND.
nAlaIoaAL 2 102.040] 10:0367 /| 0:7893 {ND. ND. ND.
5upH 555) 3 102.09] 1 10.0193 07902/ ND: ND. ND.

Average ND.
SD. ND,

I 102.0453 10.1009 | 0.7819 | ND. ND. ND.
nareIPaAY 2 102.0093 10.0076 | 0.7931 | ND. ND. ND.
(lid3v ph) 3 101.998 10.1063 0.7911 | ND. ND. ND.

Average ND.
SD. ND.
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7.2.3. A20819M5 M1 MInlesFudnanda (% Yield)

¥
s

LY 1 = = S oa o
- @W'i’]ﬁ'JujﬂJﬂﬂﬁl“ﬁﬂiﬂﬁﬂiq’ﬂﬁﬂ@“ﬂﬁﬂﬂﬂﬂqmﬁ Lﬂu 31 AN 1

waluana C,H,0, =92 g/mol
Zno =81.5  g/mol
C,H,0,Zn =155.5 g/mol
C,H,0, + mo — CHO,Zn + HO........
- NN
ZnO  81.5000g wld CH,0,Z0 1555 ¢
81 Zn0  25/0589.g 93184 ¢, H,0,2n = (155.5-g * 25.0589 g)
81.5000 g
CiH,0,Zn < 478118 g
% HOWAR . ARifTa * 100
NNNGBY

= (23.7934 g)*100
(47.8118g)

% HAWAN = 49.7647%
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d o 3 ] = = e
aneme:  N8aTIE lua 50U IegnI5 105 suden nde 1siana 1witves

= o = Q4 af 1 = = )
Reginald M. Taylor 93amulosamananin wilouiudasidmliatendveseausqnine

o o a’/’ A
Famoon Ty 1504 3:1 a5 1
A.3. MInaaovantinvaITIAndtre ]l sian

A.3.1. MEIMENIN

o & A 3 A . L o aw
AN A5 ﬂ']ﬁ'ﬂ'lﬂﬂﬁflf’]ll!?iﬁ?ﬂlﬂﬂ“ﬁ\?ﬂﬂﬂ!“ﬁﬂiimﬂﬂ'JULﬂ‘i'EN Meltmg point 81O A007286

afaft dmeinderndivelsan (2 gamali CC) HanN1INAaDg
1 0.0010 30-400 liiRansvasuman
2 0.0012 30-400 Lifinnsnasuman
3 0.0012 30-400 lufansnasumad




o o
19149 1.6 NMINATDUNITATDIWVDIFIANALD 15tan
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. UU.NFZATHATOI
Fviazaw Faandie laan Msdunadioailad
At (g) nou Nag

1 0.05 04390 | 05106 | luazaw
Waler 2 0.04 04702 | 05133 | luazaw

3 0.05 0.4783(..0.5319 | Linzaiw
Ethanol ] 0.05 04536 | 0.5197% luazaiw

2 0.05 04605 | 06173 | lalazae

3 0.05 014494 | 0:6419- | hiazaw
Actone | 0.05 04511y | 0:5787 Hhiazaw

2 0.05 04025, 05185 | luagan

3 0.05 0.3952 | 0.4181 | liazatw
Hexane i 0.05 03971 1-0.4089-.| lsinz Mt

2 0.06 0.3970 704567 | ‘hiagay

3 0.05 04077 0.4514 | laiazate
Sulfuric acid 1 0.05 0.4000 ND. azany

2 0.05 0.4068 | ND: |4y

3 0.05 014004 | _ND.” | azaw
Sodium hydroxide | 1 0.05 04604 | 0.5882 | hinzaw

2 0.05 0.4610 | 0.5993 | limzaw

3 0.06 04495 | 05399 | luazae
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UU.NITZAIHNTOI s FUNAA 6
fihazany adedt | wuddndimelsian wWan
(2) fou HAg
Diethylamine 1 0.05 04536 | 0.5570 | Tiazats uwndu
2 0.05 04302 | 04905 | luazats uondu
3 0.05 0.4930 |- 0:5410 | Tiazao uunsy
1 0.04 04605 0.5146%] luazats Fuyu
Tert-Butanol - 0.06 04632 1 -0.5310 |\ lazaw vy
3 0.04 0.4598 | 0.5102..| hiaza1o Fv1u
1 0.04 0.4494 | 0.5340 [ liazae Findes
N,N-Dimethylaniline | |2 0.04 04302 | 04901 | liazaiw fimdes
3 0.05 04233 | 04830 | Tiazaw Fimdes
1 0.03 04511 [ 04952 [ luazaw
Methyl ethyl ketone. | 2 0.04 0:450210.49020| lgiazanw
3 0.03 0.4493~1 0.4791 J liazanw
| 0.06 0.4025-[<0.4628" | lsiazain
Pyridine ) 0,04 0.4421-1.0.4801 | laazaw
3 0.03 0.4612 | 0.5007 | liazae
1 0.07 0.3592 | 0.4309 | luazais
Amyl acetate 2 0.04 04901 | 05103 | luazane
3 0.04 0.4906 | 0.5290 | luazay
1 0.04 0.3971 | 04727 | luazaw
Dichoromethane 2 0.05 0.4490 0.4892 | luazane
3 0.03 0.4183 | 0.4451 | luazaw




| a d
A3 1.6 (M) NTNATDUNTITASALUDITIANLTD 15186
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. UL.NIZAIBATO
Aviaza afeft | Sedndolsian msdanasleanuilal
() Aou Nnaq
1 0.05 03970 | 04365 | lazatu aznounniu
Benzenesulfonyl
choride 2 0.04 04902 | 0.5300 | Linzats azneusndu
3 0.03 04002 [~0.2297 | Miazatw aznevuuniy
1 0.03 0.4077_|-0.400% | penovunsndu SmAsasou
Cyclohexannéné 2 0.05 0.4093 | 04512 | AznouLONTL mipiseu
3 0.06 0.4482 | 0.5108-| pEnounonTU Fmdessou
1 0,07 04000 | 0:5313 )| Aghoukendu Av1igu
Cyclohexanol 2 0.05 0:3940 | 04492 mﬂauuaﬂ%u ﬁ"lJTJ“I.ju
3 0.04 0.4261 | 0:4604- | nénomiten i avayu
1 0.05 04068 (" 0:4508-| luazae
Tert-Butychorid 2 0.04 0.4052 | 04390 [luazae
3 0.04 04479 |~0.4827" | luiazane
1 0.04 04004 |- 04443 | laiazae
Triethanolamine 2 0.04 0.4903 05271 | luazaw
3 0.05 04371 | 0.4805 | laazaw




M54 1.7 NITNAFOUNITNTLNWFIVITInn e 15ian

afaft | wndedndmelsian | anmdudimesdadndivelsan | midunadienld
® (mol/L)
1 1.0420 0.0027 ANAZNOU
2 0.5039 0.0013 ANRENOY
3 0.4151 0.0011 ANAZADY
4 0.3005 0.0008 N3LAWAD
5 0.2013 0.0005 NITVIUAD
6 01048 0.0003 N3£0A

o 1 3 £R
- ﬂ’JﬂUNﬂﬁﬂ'}u’JﬁuﬂTi‘I’T'Iﬂ'ﬂiJL%M“ITN“UEN‘]Nﬂﬂﬁl“ﬁﬂi‘imﬂ

i g

Mw
n= 1.0420 g
155.5-g/mol
n= 0.0067 mol

¥
W 1000 ml SFnna e saaudn 0.0067 mol

) A d A ¥ 9
D141 400 ml nmﬂﬂmmahmmwmu = (0.0067 mol'* 400 ml)

1000 ml

¥
@ o o
AU Banndcre TSIamYuG Y = 0.0027 mol/L
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afen | wuagdda | wwans uu.AHiia Loy asiszme1d | asassa
(g) (g) UUUBIMNST (g) (%) (%)
UUNOU | UWHAY
1 31.9154 1.0087 | 329241 | 32.7216 20.08 79.92
2 31.8259 1.0078 32.8337 32.6388 19.34 80.66
3 31.6258 1,0027{ 32,6285/ /| 32.4223 20.56 79.44
Average 19.99 80.01
SD. 0.62 0.62
- ABYWNITAIUIN
Aseit 1 % ypmdnemold = hinaow - hminEa)$100

=1
Wiy % UpuIssHe e

d ot
% YBILYINIAT

] o
JUH % VOLUINIAD

b
WINUNTS

=4{32:9241g —32.7216g)*100

1.0087 ¢

=20.08%

w ¥
= (WMUNYAY — WIMtnagaLa)*100

¥

WIHUNATS

=(32.7216g - 31.9154¢) *100

1.0087g
=79.92 %
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f.3.2. manil

- MIIRNHAEIT duwsusaanininsalall (Infrared spectroscopy, IR)

mawssuBasndme 151aaau35 Y0901y Reginald M. Taylor. (1998) Tas 4@ adoon ue

7V a3 alpns IR nataes piBenntlse T3 neiasy oeeu Reginald M. Taylor(1989)

Tnoldwanoon laa

A a ~
nuete ﬂﬁl“ﬁﬂ?ﬂﬁﬂﬁ'qwﬁ

oo AR SOQAATNTUNDY 5.5

= = e A
o3 sany ludSuies

MRS ouiaAnarse 13 @an 1 3uee 13 Reginald M Taylér (1989) g4

w1 Tuderoon lae

71 a4 aalnasy IR namawSoudadntiye Tsmaa 13T vesau Reginald M. Taylor
(1989) Tasldun TudeAoon lad

~ Q”
GGUTER NAMBIBAUTANT

r~§ _~ v =
nayaseaAUlTUNDY 5.5
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d d Jd
- msIAnzyinweds wamsaaruvinlndiines (X-ray Diffractometer, XRD)

=1 DU =) ey . ¥ a o
1. Msw3ouFannfme 15iaanuiT Reginald M. Taylor 1au1% Feneen luq
= Qn’
NALYOIDAUITYNS

dmw_!w
5
-
e ]
,L A A__,_)\_.A,.,. Yo A ™ V4 .
. y N » ;

- - - " M
?-Thote - Srfife. e

Eilzine givoarciete - Plie; XDS1_0055_01_Zine: ghyosrokeis RAW - Tyge: 2THTh lockesd - Start. 1.000 ¢ - £nd: 80.000 * - Sip: 0.020 * - Step trm: 1. 8- Tomp.: 26. *C (Room) - This Stavted: 0§ - 2-Theta: 1.000 * - Thets: 0.500 * -
@A Zlnamvl.lﬂmﬂo.?lﬂ'-Wﬂkulo;“m'-tnllh.‘lllum-an‘ulm-mMm:||.171‘-Ile&D_):1m<|1-Mm:ﬂ“m‘wwtmcw'mﬂ-‘s"ww

L) = w o
NalDIDAAYUTUNDY 5.5

i e it tEi

31.428 * Y1998 Counm 473 PONSR

-.Wf addl JL lm*——-

i (Courmej
i
a

)

F FEE & 183 1T

1 ; © «
2-Thets - Soely
.7 - Fia: XDB1,_0083,_07, 20 _7.RAW- Type: STIVIN facked - Stert 3.000 * - Ereti 60 000 * - Sl 0028 ° - Rlwg mae: 1. 5 - Terrp.: 28 °C (Roor) - Tiive Buarinct. O 5 - 2-Thets: 5.000 * - Trwta: 2.800 * - Pre: .00 * - Aund: 0
1 20,7 - Lot Angie: 21,026 * - Right Anghe: 31175 * < Lk Ik S22 Sps . Right Ink: 524 Cps + Obe. Mix: 31833 - 8 {088 Max): 2.5007F - M Wit2 1081 Cpn - Mat Heioht; 1048 Cow - IWHIA: 0107 * - Chord M 31 837
%n ZGT - Lak Arpie: 24,300 * « Right Angie: 34.770 ° « Lall Id.: 35.5 Cpe - FAgHt WiL: B8 Gt - O, M 34474 ° - & (OB&. Max): 200048 - Max Il B48 Con - Met Height: 810 Com - M- 0,182 * - Chord Wid.: 34.462 ° -

Kis 2037 . Lol Acghe 35,000 * - Right Aaght: 38750 * - LR WiL: £3.7 Cpit - RIGIE k- 42 9 Cp - CDS. BASX: B30T * - & [Ge. Minm) 4TS - Winx b2 1708 Cim - Wt Halght: 1738 Cpm + FWHIML 0171 ° - Chovd Wi, 36.328 ¢
Opesiticrn. Wnport
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=1 = ] Q =
nayesoany TulSune

— AoI0E00 " Yeeo8 Couna dsRAIND
-
- 4
P
-
-
- o, 10,7 h1 470 Couts ge2 81007
i
8o
e GG T Y1042 Cour ded 20308
00
-
™
T ‘L E o S—-
. - - 5 - - w e -

2-Thaee -

TAIZO_4 - Fiy: XDEA_DOBI_OK_2G_B.RAW . Tyw: ZTH/TH ibbitdd - Dt 5000 * - £ 80.000 * - Sy 9.028 * min-i & - Temg,: 26 C {Room) « Tarw Syewed: 0 3 - 2.Thety: 5.000 * - Theta: 2860 % Pi: 0.00 * - Ay 0
B+ ZG_8 - Luk Angie; 31,480 " - NG Angh; 32.000 ™ < Larh I 1 46,4 Cie » g ne 48.3 Cpa . Cbe. hx: 31.789 ¥ - df (Cbe. Max): 2.89514 - Maw bnl.; 1626 Cpa - HEt HAGNE 1430 Cisa - FWHAK G146 * - Chort M. 31.777
5 T0]8 - Lok Angle: 34 178 . Ripht Angle: % 840 * - Lall IL: 34,8 Cps - Right In; 34.9 Cpe - Ot M 34620 * - d {Ox. M), 380308 - st o | DLs Cps. < it baignt: 91 Ope - FY-4 0. 184 ~ - Chaml b, 34,432 ©
[E)11 258 - Lk Anghs: 38926 * - Mg Angie: 38,678 7 Lk inL. T80 Coe- Monk it 74,8 Cm - Coe. Maor: 38 247*- d {0be. hax): 2A7EIE - W Mol 2304 Cios - NG HIBGIE: 7208 Cpsa - Kk 0,180 * - Chava Wi, W.2T0

= = ¢ = -t
2. NSNS eNFINNAITe 151ARAILIT VD IReginald . M.Taylor  1aold
a o 4
wiluGifoon tue

~ = Q’
NaryaIgauIqns

d)(-l 680 * Y11, 807350

)

1] o E g »© - - - ™ -
2-Thats - Scale
mlﬁ_hﬂltmi_m_ﬂ(_m.l,mlﬂvw ZTHTh locked - Skeet: 5,000 * - End: 80.000 * - Step: (1025 * - Swp e 1. 3 - Temg.; 2. *C (Room) - Tine Siarted: € ¢+ 2-Theia: 3,000 * - Them: 2.500 * - Pri: 0.00 * - Ay 0
[ 20,1 - Lol Angler: 10.525 * - Right Angie: 11200 * - Let iri: 281 Cps - Right ink: 261 Cpa- Obe. Mac 10535 * - (Db i) 808443 - Mix InL: 11080 Cps - Nex Height: 10798 Cps - FWHI: 6.131 * - Chard Mic.: 10931
Opwraionn: port
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¥
° 1 oA = o
ASNATIUNINFINNILFINTNATOUANY 1doouua NS vuasFeanae 15ian lay

o A o - p y @ a & - a Y aa 4
ﬂjllﬂﬁﬂw1ﬂ15ﬂﬂy1ﬂﬂ ﬂ'.nll!mnmqu@\icﬂQﬂﬂﬂl”ﬁ@jilﬁﬂllaz%uﬂﬂiﬂﬂl%@ilﬂﬂﬂﬁﬂ“ﬂﬂﬁ’]“’]ﬁﬂ

1 3 o Y- | Ay A A Y o o ol g/ |
u‘uﬂmﬂu 2 BUARD LGH@LLUﬂ'VIL'iUﬂﬂi‘]Gl‘HLﬂﬂI'iﬂ"ﬂ13N']1’Tu\3 I’lﬂl!ﬂ Staphylococcus aureus WQE

3 r
L“ﬁmmﬂmﬁﬂ‘ﬂ"luﬂﬂiﬁlﬂﬂiiﬂ‘ﬂﬂﬂﬂﬁﬂﬂﬁllﬂ Micrococcus luteus WOE Serratia. marcescens

3
1 =a a
M A9 ﬂ"li‘V]ﬂﬁﬂ'llﬂ'J'lllll]ﬂm:g]fﬂll‘ﬂﬂ‘ﬂlﬁﬂ"llﬂQ“ﬁﬂﬂﬂal“ﬂﬂiimﬂ

¥ T < = o =
uimwmguﬂﬂaNm:mymmmﬂmﬂaﬂﬁﬂm (clear zone)

=
n

yiaveuwafid | sdud szauA TN UAq(cm.)
YARIUAN 10° M 10° M 10" M
1 - 0.90 - -
7 - 1.00 - -
3 - 0.80 - -
Micrococcus luteus 4 - 1.20 - -
S ¢ 0.80 i -
6 : 110 - -
7 - 0.80 - -
Aundy - 0.94 - -
1 - 0.70 0.7 0.8
2 - 0.70 0.8 0.8
3 - 0.80 0.8 0.9
Staphylococcus aureus 4 - - 0.7 0.7
5 . ] . .
6 . ] . .
7 - - 0.7 0.7
Aundy - 0.73 0.74 0.78
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1 ] Ay =) a ¢ o
M1 1.9 (D) ﬂﬁﬂﬂﬁ’ﬂﬂﬂﬂuvl’mm‘]fﬂtLﬂﬂﬂlﬁﬂﬂlﬂﬂmﬂﬂﬂﬁlcﬁﬂi‘imﬂ

durhugudnananssmunsesiifanasiTay (clear zone) 7
viinveuuafidy | didud STAUATNIUAA 9 (cm.)
¥ARILAN 10°M 10°M 10'M
| - 0.70 0.80 0.70
2 - 0.90 0.70 0.80
3 c 0.70 0.80 0.80
Serratia. marcescens 4 - 0.80 0.70 0.70
5 - 0.80 0.80 0.70
6 - 0.70 0.70 0.80
7 7 0.70 0.80 0.80
Aunde y 076 0.76 0.76
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