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ABSTRACT

The study on management food safety in tube ice production of the selected case
study factory by applying GMP and HACCP system was carried out. The factory was evaluated
for suitable documented procedures as well as hygienic condition according GMP requirement.
Physical, chemical and microbiological qualities of raw water before entering to ice production
and tube ice before and after food safety management implementation were analysed. It was
found that there are no relevant document available for the operation of all worker. Therefore 10
GMP procedures were developed and gave them to factory for utilization. The evaluation score
for hygienic conditions showed non-conforming to the regulation both before and after GMP
implementation because of major problems in location and manufacturing buildings and
packaging. HACCP principles were applied to analyse the potential hazards and critical control
point. The results showed 1 CCP : UV disinfection due to the survival of pathogenic bacteria. The
quality of raw water before entering to ice production were conformed to the standard of drinking
water before and after food safety management implementation. Physical and chemical qualities
of tube ice were not significantly different (p>0.05) and conformed to Thai FDA standard of ice
before and after food safety management implementation. For microbiological quality, coliforms
and pathogenic bacteria (Escherichia coli, Staphylococcus aureus and Salmonella spp.) were
found in tube ice before food safety management implementation. After food safety management

implementation, it was found that coliform bacteria decreased and no pathogenic bacteria.
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Q.1 Do control preventative measure(s) exist? |«

v '

Modify step, process or product
Yes No

¢ A
Is control at this step necessary
> Yes
for safety?
No » Nota CCP >  Stop
v
Q.2 Is this process step specifically designed to eliminate/ reduce the
Yes
likely occurrence of a hazard to an acceptable level?
A
No
A 4
Q.3 Could contamination with identified hazard(s) occur in excess of
acceptable level(s) or could these increase to unacceptable levels?
A 4 \ 4
Yes No "| Nota CCP | Stop
\4
Q.4 Will a subsequent step eliminate identified hazard(s) or
reduce likely occurrence to an acceptable level?
I ,
Yes No > Critical Control Point

\4

v

Not a CCP

Figure 1. Decision Tree

Source : Codex (2003)



18

4. wamsihmaninaml GMP nazsyuy HACCP 1nisygnaly

o

Pagiuiimsihmstamsdwanulaeaseoms  ldun  GMP  (Good
[ Ia { a
Manufacturing Practice) H3OHANAUNITNITNA IUNTNAR LAZTE UL HACCP (Hazard Analysis
.. . A a o a Ay Y A Y
and Critical Control Point) ¥3032UUMIUATILHOUATIBLAZIAINANABIAILANINITY 1o 1H

= v 9 o 1 9 Aa
ﬁ]Tﬁﬁllﬂ’ﬂll“]JaE]ﬂﬂEJLL@ZﬁiNﬂ’JHJlIuGlﬂ@E]Q‘UiIﬂﬂ

) (Y] da 3 a
4.1 HanNMsIHANAAAIIEMINAIUMINER (GMP) INiszgnaly
Ia 4 o [ 9 Aa Ed 3‘ a oy <3
AUIIMEMEAT MIUWNgvoULN L IATIsNURaMI IS Tnauaziiud
tﬂy L!' [ = A d! tﬂy L!' [ [} 1
Hooa luaiuNN Az TUBNIRBINTIOADULY FINTOUAGUALN IIMTAVOUUNY 1Ay dnauns
a 4 9 Yy a = Y [ 1 3‘ a
HazMWAUG M IATINIANATIRLS InAsznIN 2541 - 2546 Uszneunde @108101IL5 1nn
3‘ <3 ;< 1 Aa 4 @ ‘;y o 1 $ a [l 4
sazihudsiaeadan uinnnuvasraaiens1udhse lsnunmiiuazdtes Wi Akaad wsI9e
9 v
Yorunzboudsuemsswiuaiway 1242 dedn  wudiigan i ldnasguam
UseMANIZNT NATIVFURTUN 61 (WA, 2542) HazRIfUN 135 (WA, 2534) 19U 118 @108
[ [ Y [
Usznoudie dredniasumehizlmammirduu 89 @01 tazdednawnsiNeve
dgl =~ o o o o 1 A = 1 = Y [ 3’
VUNLDIUAT VML 29 aee e WonlSeumeuluusagalaulssana wudiedain
J < A ) ~ o A ~ A qud
uaziiwdaraeanlnunn i lanasgulunWuasas  ilesminiimsaiugumanaa il
A A :/l A Y] a a 3& o Y g’ a oy < =\
A IuaMUNNGe  sawnamaaeniagaulumesaminei g navaziiudvaeal
(% d?} =Y 7 1 =)
anulaoananUu Anasa TN, 2549)
/A o 4 =\ Y a 4
AUIIMGINAATMTUNNIUATTIFTN TRTIUTINTIBNUHANTATIVIATIZH

v
Y Jd o

a a i a 091 < { { a o ]
HanAuMiyg Inalumsuzussyntadinuazihudavasandoiunmaauaz ey
4 1

Y Y @ Y
ﬂ’lfﬂ@]ﬂ’liﬂ'J“lJﬂﬂJﬂl'ﬂ\iﬁ’lﬁ’limqumlﬁ 13 ATDUNQULUA 4 NN Vl,ﬂl,!,ﬂ uﬂﬁi’lﬂfﬁﬂ’l

<~
=
hO}
=)
=
=)

~ 4 a J o a 1 a 4 1 1
YI3NY FIUNT LASFINN 5EHI9Y WAL 2544 5\‘1 2547 WAMIATIVAATIEHNUN TUaae
9

Al o g' o g’ < ~ [N 4 1
Uihussauan HIUTITYN uazummwaaﬂuﬂmmw'lummﬂmmmmgmﬂawfmq@ tae

a
Y
<3

1 o [N 4 A g ) o o {
wuIniudanasaiinanin ikunasinasgiuaniunndl (Table 1) dmsvaungdinyn
[N J A a dy a Jd A Ao da'
"lumummmmm;ﬂ;m &u@ﬂﬁ]’lﬂW‘Uﬂ'H'ﬂJWﬂll%@ﬂ@aWﬂﬁﬂJlﬂuNWﬁiﬂWHWﬂ?ﬂuﬂ NWULBD

Y
< a 1
Escherichia coli wazva 1snovinsiiluiy 18un Saimonella spp. Staphylococcus aureus MO
1 1 1 o' 1 1 o -4
Clostridium  perfringens @IUAUMNMAAN  WUNUMNDFAINIIATPIUNMNNUA (FUD

a 4
'J“I/]fl'lﬁ'lﬁ@ﬁc’ﬂWﬂLWVIﬂuﬂﬁﬁﬂf%?ﬂ, 2543)



19

Table 1. Amount of non-conforming bottled drinking water and tube ice in lower northeast

region of Thailand

Year  Small bottled drinking water (%) Large bottled drinking water (%)  Tube ice (%)

2001 20 40 34
2002 34 51 58
2003 29 52 67
2004 42 39 85

Source : Modified from Regional Medical Science Center Nakhon Ratchasima (2005)
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Table 2. GMP evaluated score before and after GMP implementation in tube ice production plant

Evaluated score (%)

Section
Before After

1. Location and manufacturing buildings 83.75 83.75
2. Tool machineries and equipments 95.00 97.50
3. Source of water and control of production process 46.71 96.43
4. Package 65.00 75.00
5. Cleaning and sanitizing 83.33 100.00
6. Packaging 68.18 68.18
7. Sanitation 45.00 70.00
8. Personnel and workers hygiene 51.56 90.63
9. Record and report 25.00 100.00

Average 68.38 85.50
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1.3 Sand 1.4 Manganese 1.2 Water treatment Chemicals 1.1 Raw water 1.5 Anthracite 1.6 Activated carbon 1.7 Resin 1.8 Plastic sack
2.3 Cheiking/storage 2.4 Cheiking/storage 2.2* Checking/storage 2.1 Aeration1 2.5 Checking/s*torage 2.6 Checkin&/storage 2.7 Checking/storage 2.8 Checking/storage
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Figure 4. Process flow diagram for tube ice production



Table 3. Hazard analysis and determination of the critical control point of tube ice production

Step  Raw material /  B/C/P Hazard/Source Control measure Risk assessment Decision CCP  Subsequent

No. Process step (Y/N) step

S R QI Q2 Q3 Q4

1.1  Raw water B Contamination of pathogens GMP 01 Raw H M Ma \/ X \/ \/ N uv
from raw water; Total material control disinfection
coliform bacteria, E.coli, (12)

Salmonella spp.
C CaCO,, MgCO,, rust and GMP 01 Raw M M Ma \/ X X - N -

organic matter from raw water material control

1.2 Water treatment B - - - - - - - - - - -

Chemical; C  Contamination of another GMP 03 Chemical N M Sa - - - - - }
Aluminium chemical from production control and supplier
sulphate, control
Calcium P Foreign objects from GMP 03 Chemical N L Sa - - - - - B
hypochlorite production ; wood, pebble control and supplier

control

6¢€



Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step  Raw material /  B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

1.3 Sand B - - - - - - - - - - -
C - - - - - - - - - - -
P Foreign objects from GMP 03 Chemical N L Sa - - - - - -
production; wood, pebble control and supplier
control
1.4  Manganese B - - - - - - - - - - -

C Contamination of another GMP 03 Chemical N M Sa - - - - - -

chemical from production control and supplier
control
P Foreign objects from GMP 03 Chemical N L Sa - - - - - -
production; wood, pebble control and supplier
control

ov



Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step  Raw material /  B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

1.5 Anthracite B - - - - - - - - - - -

C Contamination of another GMP 03 Chemical N M Sa - - - - - -

chemical from production control and supplier
control
P Foreign objects from GMP 03 Chemical N L Sa - - - - - -
production ; wood, pebble control and supplier
control
1.6  Activated B - - - - - - - - - - -
carbon C Contamination of another GMP 03 Chemical N M Sa - - - - - -
chemical from production control and supplier
control
P Foreign objects from GMP 03 Chemical N L Sa - - - - - -
production; wood, pebble control and supplier
control
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step  Raw material /  B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Q1 Q2 Q3 Q4

1.7 Resin B - - - - - - - - - -
C  Contamination of another =~ GMP 03 Chemical N M Sa - - - - - -
chemical from production control and supplier
control
P  Foreign objects from GMP 03 Chemical N L Sa - - - - - -
production; wood, pebble control and supplier
control
1.8  Plastic sack B  Contamination of SOP on step 1.8 M M Ma \/ X \/ \/ N Soaking in
pathogens from Plastic Plastic sack calcium
hypochlorite
sack; Total coliform bacteria, P
solution (3.8)
E.coli, S.aureus
C - - - - - - - - - - -
P Foreign objects from GMP 01 Raw M L Mi \/ X X - N -

Plastic sack ; pebble and material control

plastic rope
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step  Raw material /  B/C/P Hazard/Source Control Measure Risk Decision CCP  Subsequent
No. Process step assessment (Y/N) step
O S R Ql Q2 Q3 4
2.1 Aeration 1 B Contamination of SOP on step 2.1 M M Ma \/ X \/ \/ N uv
pathogens from Aeration disinfection
environment ; (12)
C. perfringens
C - - - - - - - - - - -
P - - - - - - - - - - -
2.2 Checking/storage B - - - - - - - - - - -
(Water treatment
C - - - - - - - - - - -
Chemicals;
Aluminium P Foreign objects from GMP 03 Chemical N L Sa - - - - - -

sulphate, Calcium

hypochlorite

condition of Checking/
storage was unsuitable

; insect and other filth

control
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

CCP  Subsequent

(Y/N) step

Step  Raw material /  B/C/P Hazard/Source Control measure Risk
No. Process step assessment
O S R

Q4

2.3  Checking/storage B - - - - -
(Sand) C

P Foreign objects from GMP 03 N L Sa
condition of Checking/ Chemical control
storage was unsuitable;

wood, pebble, insect and

other filth
2.4  Checking/storage B - - - - -
M
(Manganese) C i ) i ) i
P Foreign objects from GMP 03 N L Sa
condition of Checking/ Chemical control

storage was unsuitable;
wood, pebble, insect and

other filth
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step Raw material / B/C/p Hazard/Source Control measure Risk Decision CCP  Subsequent
No. Process step assessment (Y/N) step
O S R Ql Q2 Q3 Q4
2.5  Checking/storage B - - - - - - - - - - -
(Anthracite) C _ - - R - - - - - - -
P Foreign objects from GMP 03 N L Sa - - - - - -
condition of Checking/ Chemical control
storage was unsuitable;
wood, pebble, insect and
other filth
2.6  Checking/storage B - - - - - - - - - - -
(Activated C ; ) ) ) } ) ) ) ) ) }
carbon)
P Foreign objects from GMP 03 N L Sa - - - - - -

condition of Checking/
storage was unsuitable;
wood, pebble, insect and

other filth

Chemical control

9%



Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step Raw material / B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 4

2.7  Checking/storage B - - - - - - - - - - -

(Resin) C - - - - - - - - - - -

P Foreign objects from condition GMP 03 N L Sa - - - - - -
of Checking/ storage was Chemical control
unsuitable; wood, pebble,

insect and other filth
2.8  Checking/storage B - - - - - - - - - - -

(Plastic sack) C

P Foreign objects from condition GMP 03 N L Sa - - - - - -
of Checking/ storage was Chemical control
unsuitable; wood, pebble,

insect and other filth

9



Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step Raw material / B/C/p Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

3.1  Sedimentation 1 B - - - - - - - - - - -
C Organic matter fromraw  SOP on step 3.1 M M Ma \/ X X - N -
water Sedimentation 1

P - - - - - - - - - - -

3.2  Weighing B - - - - - - - - - - -
(Sand) C _ . . - . - - - - - -

P - - - - - - - - - - -

3.3 Weighing B - - - - - - - - - - -
(Manganese) C i ) i ) i ) i ) i i i

P - - - - - - - - - - -
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step  Raw material /  B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

3.4  preparing B - - - - - - - - - - -
solution ; C - - - - - - - - - - -
Aluminium P _ _ - - - - - - - - -

sulphate solution,

Calcium
hypochlorite
solution
3.5 Weighing B - - - - - - - - - - -
(Anthracite) C _ R . . - - . - - - -
P - - - - - - - - - - -
3.6 Weighing B - - - - - - - - - - -
(Activated C - - - - - - - - - - -
carbon) P - R - R - - - - - - -

8P



Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step  Raw material /  B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent
No. Process step assessment (Y/N) step
O S R Ql Q2 Q3 Q4
3.7 Weighing B - - - - - - - - - - -
(Resin) C - - - - - - - - - - -
P . - - - - - - - - - -

3.8  Soakingin B Survival of pathogens SOP on step 3.8 L M Mi \/ X \/ \/ N Cleaning
calcium Soaking in calcium (4.2)
hypochlorite hypochlorite
solution

solution
C - - - - - - - - - - -
P - - - - - - - - - - -

4.1  Filtration B - - - - - - - - - - -
- Sand C Organic matter from raw SOP on step 4.1 M M Ma \/ X X - N -
- Manganese water Filtration
- Anthracite

P - - - - - - - - - - -

(14



Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step  Raw material /  B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent
No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

4.2 Cleaning B - - - - - - - - - - -
C Chlorine from water SOP on step 4.2 L M Mi \/ X X - N -
Cleaning
P - - - - - - - - - - -
5  Aeration 2 B  Contamination of pathogens SOP on step 5 M M Ma \/ X \/ \/ N uv
from environment ; Aeration 2 disinfection
C. perfringens (12)
C - - - - - - - - - - -
P - - - - - - - - - - -
6 Sedimentation 2 B - - - - - - - - - - -
C Organic matter from raw SOP on step 6 M M Ma \/ X X - N -
water Sedimentation 2
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step Raw material / B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

7 Manganese filter B - - - - - - - - - - -
C Rust from raw water ~ SOP on step 7 N L Sa - - - - - -
Manganese filter
P - - - - - - - - - - -
8 Anthracite filter B - - - - - - - - - - -
C Sediment from raw SOP on step 8 N L Sa - - - - - -
water Anthracite filter
p - - N L Sa - - - - - -
9 Carbon filter B - - - - - - - - - - -

C  Organic matter from SOP on step 9 - - - - - - - - -

raw water Carbon filter
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step Raw material / B/C/p Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

10 Resin filter B - - - - - - - - - - -
C CaCO, , MgCO, from SOP on step 10 N L Sa - - - - - -
raw water Resin filter
P - - - - - - - - - - -
11 Cloth filter B - - - - - - - - - - -
C - - - - - - - - - - -
P - - - - - - - - - - -
12 UV disinfection B Survival of pathogens  SOP on step 12 UV L M Mi \/ \/ - - Y -
disinfection
C - - - - - - - - - - -
P - - - - - - - - - - -
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Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step Raw material / B/C/p Hazard/Source Control measure Risk Decision CCP  Subsequent

No. Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

13 Treat water tank B - - - - - - - - - - -
C - - - - - - - - - - -
P - - - - - - - - - - -
14  Ice maker B - - - - - - - - - - -
C - - - - - - - - - - -
P - - - - - - - - - - -
15  Packing B Recontamination of SOP on step 15 N M Sa - - - - - -
pathogens from worker ~ Packing and GMP
09 Personnel
hygiene control
C - - - - - - - - - - -
P - - - - - - - - - - -

€S



Table 3. Hazard analysis and determination of the critical control point of tube ice production (cont.)

Step No.  Raw material /  B/C/P Hazard/Source Control measure Risk Decision CCP  Subsequent

Process step assessment (Y/N) step

O S R Ql Q2 Q3 Q4

16 Storage B - - - - - - - - - - -

Remark : B = Biological Hazard C= Chemical Hazard P = Physical Hazard O = Occurrence S = Severity R = Risk
H= High M= Moderate L = Low N =Negligible Cr = Critical Ma = Major Mi = Minor Sa = Satisfactory

Q1, Q2, Q3, Q4 = Sequence of question according to decision tree for critical control point determination
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Table 4. HACCP plan of tube ice production

Monitoring
Step No. Hazard Critical Limit ~ What How Frequency Who Corrective Action Record Verification
uv Survival of Overall using  Overall ~ Visual Every Production When the using time of ~ The date of The record is
disinfection pathogens  time of the using check from time when supervisor the UV lamp over 2 last change reviewed
(12) was caused UV lamp is time of  therecord  the UV years or out of order, the UV lamp every 6 month
by the not more than the UV~ of last lamp was the production (HACCP-01) by production
under 2 years lamp change of  changed supervisor should supervisor
process UV lamp report to the manager
for changing or
repairing the UV lamp
Using time of Using Visual Every lot  Production Planning the tube ice Time of using  The record is
the UV lamp time of  check from supervisor  production for using the UV lamp  reviewed
< 20hr/day the UV the record time UV lamp < 20 (HACCP-02) every week by
lamp of using hr/day production
time each supervisor
day
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Table 5. Quality of treated raw water before and after GMP and HACCP implementation

Treated raw water

Parameter Before* Standard** After*
pH 7.00 = 0.00 6.50-8.50 7.00 £0.00
Hardness (mg/1) 94.44 £9.62 <100 100 +0.00
Residual chlorine (mg/1) 0.20 +£0.00 <0.50 0.20 £0.00
Coliform bacteria ) 0 )
Remark  * Mean + SD for 3 replicates (-) Not contaminated by coliform bacteria

**  Ministry of Public Health (2524, 2534)
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Table 6. Quality of tube ice before and after GMP and HACCP implementation

Parameter Before* Standard** After*
pH 7.15+0.63 6.5-8.5 6.77+0.17
Color (Hz) 0.00£0.00 <20 0.00 £0.00
Turbidity (FAU) 0.00£0.00 <20 0.00 £0.00
Total Dissolved Solids (mg/1) 12.33 £0.57 <500 13.00 + 1.00
Hardness (mg/1) 4.41+0.83 <100 4.29+0.40
Sulfate (mg/1) 5.00 £0.00 <250 5.00 = 0.00
Nitrate (mg/1) 0.51+£0.17 <4.0 0.47 £0.03
Chloride (mg/1) 4.66 +0.43 <250 521+0.38
Ferric (mg/1) 0.23+0.06 <0.3 0.13£0.06
Arsenic (mg/1) 0.00 £ 0.00 <0.05 0.00 £ 0.00
Lead (mg/1) 0.00 £ 0.00 <0.05 0.00 +£0.00
Coliform bacteria (MPN/100 ml) 4.13 £1.67 <2.2 1.46 £ 0.64
E. coli (CFU/100 ml) 3.33+2.88 0 0.00 +0.00
S. aureus (CFU/100 ml) 533+4.11 0 0.00 £ 0.00
Salmonella spp.  (CFU/100 ml) 1.00 £ 0.00 0 0.00 £ 0.00
C. perfringens ~ (MPN/100 ml) 0.00 £ 0.00 0 0.00 £ 0.00

Remark  * Mean + SD for 3 replicates

**  Ministry of Public Health (2527, 2534)
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L 1%
Uszgnalduuamunnuilaeaieeniig

Mean + SD Sig.
Parameter Before After t (2-tailed)
pH 7.15+0.63 6.77+0.17 1.021 0.365
Color (Hz) 0.00£ 0.00 0.00£ 0.00 - -
Turbidity (FAU) 0.00£ 0.00 0.00£ 0.00 - -
Total Dissolved Solids (mg/1) 12.33 £ 0.57 13.00+ 1.00 -1.000 0.374
Hardness (mg/1) 4.4140.83 429 +0.40 0.230 0.829
Sulfate (mg/1) 5.00 +0.00 5.00 +0.00 - -
Nitrate (mg/1) 0.51+£0.17 0.47 £0.03 1.917 0.128
Chloride (mg/1) 4.66 £0.43 5.21+0.38 -1.791 0.148
Ferric (mg/1) 0.23+0.06 0.13+0.06 2.121 0.101
Arsenic (mg/1) 0.00 = 0.00 0.00+ 0.00 - -
Lead (mg/1) 0.00 = 0.00 0.00+ 0.00 - -
Coliform bacteria (MPN/100 ml) 4.13+1.67 1.46+0.64 2.000 0.116
E. coli (CFU/100 ml) 3.33+£2.88 0.00+ 0.00 2.579 0.061
S. aureus (CFU/100 ml) 5.33+4.11 0.00+ 0.00 2.000 0.116
Salmonella spp.  (CFU/100 ml) 1.00 + 0.00 0.00+ 0.00 - -
C. perfringens ~ (MPN/100 ml) 0.00 £ 0.00 0.00+ 0.00 - -

@ [

NGNS : A1 Sig. < 0.05 UEAAII UANUUANANDENNTBTIAYN DA (p <0.05)

A o %

M Sig. > 0.05 aaen WilanuuanaedaliedAneana (p >0.05)
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