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ABSTRACT

The safety assessment of Ready-to-eat dried chili paste products produced from small
production plants in Bangkok area during 2013-2014 (30 and 50 samples, respectively) aimed on
chemical hazard of using benzoic acid and sorbic acid as food preservative and microbiological
hazards by investigated the contamination of 4 pathogenic microorganisms (Staphylococcus
aureus, Bacillus cereus, Clostridium perfringens and Salmonellae ) was assessed. The results
implied that Ready-to-eat dried chili paste products found the over used of benzoic acid and
sorbic acid as food additive in the products higher than the regulation limit from Thai Food and
Drug Administration (Thai FDA) (more than 1,000 ppm) for 10-14 %. B. cereus and C.
perfringens were contantaminated in the products for 23.34 — 34.00 and 2.00 — 10.00 %
respectively. Thus, 10 small business for Ready-to-eat dried chili paste production plants in
Bangkok were assessed for primary good manufacturing practices (Primary GMP) under the
assessment form provided by Thai FDA, Ministry of Public Health. The assessment revealed that
4 out of 10 plants did not conform the Primary GMP Standard. The mostly inconformity issues of
manufacturers were established in section 4 (quality of water and steam used in the manufacture),
section 5 (maintenance and cleaning) and section 6 (personal hygiene), respectively. The study of
chemical and microbiological safety in the ready-to-eat dried chili paste products which produced
in these ten production plants revealed that one sample of ready-to-eat chili paste was found an
over standard of using Benzoic acid as a preservative in the product with the highest amount upto
1,151 ppm (Food preservative regulation for Thai FDA allows the preservatives available in the
products less than 1000 ppm). Benzoic acid was found in 4 samples at the amount of 96-630

ppm, sorbic acid was found in 3 samples at the amount of 43.6-577.0 ppm and both preservatives

III



were found in one sample but not over the regulation limit (1000 ppm). B. cereus was found in 6
samples, while S. aureus, Salmonella and C. perfringens were not detected in all studied samples.
One of the small Ready-to-eat dried chili paste production plant from 10 aforementioned
assessment plants, which had the contamination of B. cereus in the product and the assessment of
GMP was not complied with the Primary GMP regulation of Thai FDA, was chosen as a plant
model to improve for the plant construction and process control by setting a special course to train
for primary GMP criterion to the owner and operators of this production plant. After training and
giving the time for plant improvement, it was revealed that the course which set to gain up the
knowledge for owner and operators showed significantly increasing in an assessment score of Primary
GMP criterion set by Thai FDA after training with the confidence level at 95%. The results concluded
that part 3, 4 and 6 of primary GMP criterion need consciousness of operators and part 1 and 5 can be
improved, if entrepreneur realizes on infrastructure investment for hygiene. Moreover, the safety
assessment of the Ready-to-eat dried chili paste produced from this plant after training exhibited the
lower amount of benzoic acid in the product (94.6 ppm) and no sorbic acid could be detected. Besides,
B. cereus, which mostly contaminated in Ready-to-eat dried chili paste produced by this plant, could

not be detected in the product after training.
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http://www.foodnetworksolution.com/wiki/word/0331/food-additive-วัตถุเจือปนอาหาร
http://www.foodnetworksolution.com/wiki/word/0447/preservative-วัตถุกันเสีย
http://www.foodnetworksolution.com/wiki/word/1020/gum-กัม
http://www.foodnetworksolution.com/wiki/word/1333/cinnamon-อบเชย
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E-number GLi!ﬁ]

E210 Benzoic acid

E211 Sodium benzoate
E212 Potassium benzoate
E213 Calcium benzoate

E214 Ethyl p-hydroxybenzoate

E215 Sodium ethyl p-hydroxybenzoate

E218 Methyl p-hydroxybenzoate

E219 Sodium methyl p-hydroxybenzoate



http://www.foodnetworksolution.com/wiki/word/0583/acid-food-อาหารเป็นกรด
http://www.foodnetworksolution.com/wiki/word/0792/beverage-เครื่องดื่ม
http://www.foodnetworksolution.com/wiki/word/0884/fruit-juice-น้ำผลไม้
http://www.foodnetworksolution.com/wiki/word/0884/fruit-juice-น้ำผลไม้
http://www.foodnetworksolution.com/wiki/word/1167/alcoholic-beverage-เครื่องดื่มอัลกอฮอล์
http://www.foodnetworksolution.com/wiki/word/0881/jam-แยม
http://www.foodnetworksolution.com/wiki/word/0881/jam-แยม
http://www.foodnetworksolution.com/wiki/word/1481/pickle
http://www.foodnetworksolution.com/wiki/word/1534/margarine-มาการีน
http://www.foodnetworksolution.com/wiki/word/1978/micro-organism-จุลินทรีย์
http://www.foodnetworksolution.com/wiki/word/2044/benzoate
http://www.foodnetworksolution.com/wiki/word/0447/preservative-วัตถุกันเสีย
http://www.foodnetworksolution.com/wiki/word/1683/e-number
http://www.foodnetworksolution.com/wiki/word/1132/benzoic-acid-กรดเบนโซอิก
http://www.foodnetworksolution.com/wiki/word/1917/sodium-benzoate
http://www.foodnetworksolution.com/wiki/word/1918/potassium-benzoate
http://www.foodnetworksolution.com/wiki/word/1919/calcium-benzoate
http://www.foodnetworksolution.com/wiki/word/1920/ethyl-p-hydroxybenzoate
http://www.foodnetworksolution.com/wiki/word/1925/sodium-ethyl-p-hydroxybenzoate
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aUNIY aanudunsa-ae  anududu (lulasasu/iiadans)
HuANISE
Bacillus cereus 6.3 500
Escherichia coli 5.2-5.6 50-120
6.0 100-200
Klebsiella pneumoniae 6.0 100-200
Lactobacillus sp. 4.3-6.0 300-1800
Listeria monocytogenes 5.6 (21°%) 3000
5.6 (4°) 2000
Micrococcus sp. 5.5-5.6 50-100
Pseudomonas sp. 6.0 200-480
Pseudomonas aeruginosa 6.0 200-500
Staphylococcus aureus 6.0 50-100

Streptococcus sp. 5.2-5.6 200-400
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dae
Candida krisei - 300-700
Debaryomyces hansenii 4.8 500
Hansenula sp. 4.0 180
Pichia membranefaciens - 700
Rhodotorula sp. - 100-200
Saccharomyces bayanus 4.0 330
Saccharomyces cerevisiae 4.0 600
Torulopsis sp. - 200-500
Zygosaccharomyces bailii 4.8 4500
4.0 1200
Zygosaccharomyces lentus 4.0 500-1100
Zygosaccharomyces rouxii 4.8 1000
N
Aspergillus sp. 3.0-5.0 20-300
Aspergillus niger 5.0 2000
Byssochlamys nivea 33 500
Cladosporium herbarum 5.1 100
Mucor racemosus 5.0 30-120
Penicillium sp. 2.6-5.0 30-280
Penicillium citrinum 5.0 2000
Penicillium glaucum 5.0 400-500
Rhizopus nigricans 5.0 30-120

111 : Davidson HazANE (2005)
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1. ua luuaa (Salmonella spp.)

Tainulu 25 nsu (g)

= < [ =1
2. auatl lafnonaa poised

(Staphylococcus aureus)

Tainulu 0.1 nsu (g)

3 usanaKisea

(Bacillus cereus)

Tapu 100 T 1 a5y
(cfu/g)

4. 50 TULLAKDS HINIHD

(Cronobacter sakazakii)

Tainvly 10 nSu ()

3. unaanasgasaoiiload 11y
MInazAnan (%ﬁ@mﬁauﬁ’q)
4. ’e)”lmﬁqmdmﬁmﬁm%’umiﬂ
HazIA AN (%ﬁﬂww%uﬁ'q)

1. ua lauaa (Salmonella spp.)

Tainulu 25 nsu (g)

) I~ [ ~
2. auatl lafenna poised

(Staphylococcus aureus)

TaiwnTu 0.1 5U ()

a v A A
RRBILGLGILERG]

(Bacillus cereus)

l3itAu 100 cfu/g

A o 1Y) 3
5 .01¥SIES NEIMSUMTALALAN
< a
EAN(WHANINT D)

1. ueya Tusuaa (Salmonella spp.)

Tdnulu 25 nsu ()

PN < (Y] =]
2. auatl lafonna oolsea

(Staphylococcus aureus)

TaiwaTu 0.1 5U ()

3. UFanaXisod (Bacillus

cereus)

Tanu 100 1w 1 p5y
(cfu/g)

a A J 4
4. Aa0daNnIgy !W@iv\lﬁ\‘imu’ﬁ
(Clostridium perfringens)

Tapu 100 T 1 n5y
(cfu/g)
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1. nasa luiuaa (Salmonella spp.)

Tuwulu 25 Haaaag
(ml)

a) < o =
2. quail lafionad ool5od

(Staphylococcus aureus)

Tuwulu 0.1
1aaaas (ml)

a v AaA
3. HysaaasIye

(Bacillus cereus)

Tadu 100 Tu 1
Iaaans (cfu/ml)

4. aanise TuTu'ls Tadoue

(Listeria monocytogenes)

Tuwwlu 25 Hadang
(ml)

7. UK

8. uniyauas (iauna)
a (% 4 a

9. HARN RN (FHAUTI)

1. ua lutwaa (Salmonella spp.)

Tainulu 25 nSu ()

= < o =
2. ﬁllﬁwiaﬂﬂﬂﬂﬁ RRISL|

(Staphylococcus aureus)

TaiwnTu 0.1 A5W ()
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3. uUsaaa LIy

(Bacillus cereus)

Tuhu 100 Tu 1 n5u
(cfu/g)

3
10. IHELUY

(10.1) N a, =0.9

1. uxa luuaa (Salmonella spp.)

TaiwwTu 25 A5W ()

P <3 [ =1
2. auatl lafonaa voised

(Staphylococcus aureus)

TsiwuTu 0.1 5U ()

3. uuFanaFisea (Bacillus

Tapu 100 T 1 a5y

cereus) (cfu/g)
4. pavan3@eN o Wsuaud T3inu 100 11 1 5w
(Clostridium perfiingens) (cfu/g)

5. aanise Ty Ty ly e

(Listeria monocytogenes)

Tainulu 25 n5u (g)

(10.2) N1 a, 717219 0.82-0.9

1. ua ludaan (Salmonella spp.)

Tdnulu 25 nsu ()

a < o ~
2. quallafionfa oelGod

(Staphylococcus aureus)

TaiwwTu 0.1 5U ()

3. HUSaa a3 ea (Bacillus

cereus)

Tapu 500 11 1 a5
(cfu/g)

4. danise TuTu'lsTadue

(Listeria monocytogenes)

Taiwvlu 25 nsu (g)

(10.3) N a, <0.82 1. uga Tuuaal (Salmonella spp.) | linulu 25 n5u (g)
2. auail lafonda soiFua Tl 0.1 03w ()
(Staphylococcus aureus)
3. aaiize TululyTadua Tt 25 03 ()
(Listeria monocytogenes)
11. A4

(11.1) A5y ¥t

1. ueya Tauaan (Salmonella spp.)

TaiwwTu 25 A5U ()

a < @ =
2. ﬁll@wiaﬂaﬂﬂﬁ RRIFL|

(Staphylococcus aureus)

ldwulu 0.1 nsu ()

3. HUsaaa¥isea (Bacillus

cereus)

Tanu 100 T 1 a5y
(cfu/g)

(11.2) ATUNFIUNTTUITHUFOAY
9J axy 4 4
anusoulagismanes lsd

1. uya Tauaa (Salmonella spp.)

TaiwwTu 25 5U ()

a I @ ~
2. ﬁll@ﬂjaﬂ@ﬂﬂﬁ RRIFLY

(Staphylococcus aureus)

Tainulu 0.1 nsu ()

a v AaA
3. HysaaasIye

(Bacillus cereus)

Tadu 100 Tu 1 a5
(cfu/g)

4. Listeria monocytogenes

Tainulu 25 nSu ()

12. losnsu

12.1) leaniuuy lesansuaauilag

1. uxa luwaa (Salmonella spp.)

Tainuly 25 nSu ()
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2. auatl lafonna poised

(Staphylococcus aureus)

TaiwuTu 0.1 5Y ()

a v A
3. uusaaE Iy

(Bacillus cereus)

Taithu 500 Tu 1 nSu
(cfu/g)

4. Listeria monocytogenes

TaiwnTu 25 A5U ()
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1. ua Tuuaan (Salmonella spp.)

TaiwwTu 25 p5U ()

= < [ =
2. auatl lafonaa poised

(Staphylococcus aureus)

TaiwnTu 0.1 5U ()

3. UanaKisea

(Bacillus cereus)

Tapu 100 T 1 a5y
(cfu/g)

4. aanise TuTu'ls Tadoe

(Listeria monocytogenes)

Tainulu 25 nsu (g)
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(13.3) .

(13.4) U AN B4

1. ua Tauaal (Salmonelia spp.)

Tuwwlu 25 Haaaag
(ml)

a < @ =
2. quail lafenae ool5od

(Staphylococcus aureus)

Tuwnlu 0.1
yaaans (ml)

a v AaA
3. HUyaae s ye

(Bacillus cereus)

Tann 100 Tu 1
Haaans (cfu/ml)

a A J A J
4. nagniiaey e Wswud

(Clostridium perfringens)

Tapw 100 Tu 1
Uaaans (cfu/ml)

9 1 A A o
AUUAIATDIANTIUR
Taitnu 1,000 T 1
Hadans (cfu/ml)

5. aanive TuTu'ly Tadue

. . ()}
(Listeria monocytogenes)

Tuwwlu 25 adans
(ml)

A A a 9y Y
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1. ua Tasuaan (Salmonella spp.)

Tainulu 25 nSu ()

a) < o =
2. dual lafionaa ool5od

(Staphylococcus aureus)

Tinulu 0.1 nsu ()

a v A
3. ussaaa gy

(Bacillus cereus)

Tapu 100 T 1 a5y

(cfu/g)

a A J A J
4. paoansaen oS uaud

(Clostridium perfringens) ©

Tadu 100 1w 1 a5

(cfu/g)

5. aanise TuTuleTadmuea

L 2)
(Listeria monocytogenes) (

Tainulu 25 nSu ()
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1. ua Tasuaan (Salmonella spp.)

TaiwwTu 25 n5U ()

a <] o =
2. quail lafionad ool5od

(Staphylococcus aureus)

TaiwnTu 0.1 5U ()

3. uuFanaFise (Bacillus

cereus)

Taou 100 T 1 a5

(cfu/g)

(15.2) w3ealjanussged lunaus
+ A + & 4 g A
V5T MR MI89U VU N

uag Judu

1. ua luuaa (Salmonella spp.)

Taimulu 25 n5u (g)

a < [ =
2. augtl lanonna ooisea

(Staphylococcus aureus)

Tainulu 0.1 n5u (g)

a v A
3. LUBane By

(Bacillus cereus)

Taitdu 1,000 1 1

N5y (cfu/g)

Aa A J A 4
4. paodanswey inasWsaaud

(Clostridium perfringens)

15itAu 1,000 T 1
n5u (cfu/g)

X o '
15. mmi'ﬁmmagﬂ (99)

o A '
(15.3) Aaduuaz 1enngauae ung

A a A a Y
i]ﬂl,l,ﬁgcl‘fﬂ PFUANINIDVUALLN

1. ueya Tauaan (Salmonella spp.)

TaiwwTu 25 5% ()

P < o =
2. auatl lanenna solsed

(Staphylococcus aureus)

TaiwTu 0.1 5U ()

3. Bacillus cereus

Tupu 200 Tu 1 a5

(cfu/g)

a A I A J
4. naANIIAYN LW@S’V\liQLﬂuﬁ

(Clostridium perfringens)

Tudu 100 T 1 a5

(cfu/g)

(15.4) unsda wazap) wiiadudu’?

a 9
FUANDU

1. uxa luiuaa (Salmonella spp.)

TaiwuTu 25 5U ()

a I @ ~
2. ﬁll@ﬂjaﬂ@ﬂﬂﬁ RRIFLG|

(Staphylococcus aureus)

TaiwuTu 0.1 5U ()

a v AaA
3. HyUsaaasLIye

(Bacillus cereus)

Taitpu 1,000 T 1

N5y (cfu/g)

a A J A J
4. nodaNnIRngy !W@iﬂi\ilﬂu’d

(Clostridium perfringens)

Tadu 100 T 1 a5y

(cfu/g)

¥ 1
(15.5) upataziinwsnaes ¥

1. ua luuaa (Salmonella spp.)

TaiwuTu 25 A5U ()
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2. auatl lafonna poised

(Staphylococcus aureus)

TaiwuTu 0.1 5U ()

3. uUFaaaXised (Bacillus

cereus)

13itAu 1,000 Tu 1

nN5Y (cfu/g)

a A J A d
4. paoansaen oI uaud

(Clostridium perfringens)

13itAu 1,000 11 1
N5 (cfu/g)

16. soauvia ¥

1. uwa luuaa (Salmonella spp.)

Taimulu 25 n5u (g)

= < [ =
2. augtl lafonna polsea

(Staphylococcus aureus)

Taimulu 0.1 n5u (g)

a v AaA
3. LUBaad BTy

(Bacillus cereus)

Taithu 1,000 T 1

N5y (cfu/ g)

4. Clostridium perfringens

Taou 100 11 1 a5y

(cfu/g)

a o @ {y ¥
17. Wﬁ@ﬂm“ﬂﬂ;ﬂiﬁﬁqﬂmﬂﬂﬁ

#0811 UVDINUNADI

1. ua Tuuaa (Salmonella spp.)

TaiwwTu 25 5u ()

a. A

%39 Haaans (ml)

a <} @ =
2. duail lafionnd oolsed

(Staphylococcus aureus)

Tdnolu 0.1 nfu ()

130 Haaans (ml)

a v AA
3. HyUsaaa Iy

(Bacillus cereus)

133Aw 1,000 T 1
n5U (cfu/g) Mo lu

1 Yaaaas (cfu/ml)

a A J A J
4. papgninen s WswIud

(Clostridium perfringens)

Taithiu 1,000 1 1
A5U (cfu/g) 130 U

1 §aaans (cfu/ml)

[ d‘ 9
18. luigenshn

1. ua Tauaal (Salmonella spp.)

TaiwuTu 25 A5U ()

a I @ ~
2. ﬁll@ﬂjaﬂ@ﬂﬂﬁ RRIFLY

(Staphylococcus aureus)

TaiwuTu 0.1 5U ()

a A J A J
3. pavans@en Mo uaud

(Clostridium perfringens)

Tadu 100 T 1 a5

(cfu/g)
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1. ua Tauaan (Salmonella spp.)
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Auuiuazi i
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Uaaaas (ml)

a <] o =
2. quail lafionad ool5od

(Staphylococcus aureus)

TaiwnTu 0.1 5U ()

S0 1aaans (ml)

=~

4 4

9 1 o ° <
AU WA WA
TaiwwTu 100 Hadans

(ml)
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Wlafonaa solFea

(Staphylococcus aureus) a1 HusadaFiTe (Bacillus cereus)
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AARNUNAINUN 13 TJﬂﬂEJﬂﬁ“Vﬂ’ﬁUiJ Hagaieun 14LﬂWW%LﬂiﬁNﬂN%uﬂﬁliﬂ]uﬂiﬁu&l ABDNRTIV ATNITY IiJ

a Y
Tulaladia (Listeria monocytogenes)? 3t
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1. JudiFegiuazvumeaanily
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1. uwa luuaa (Salmonella spp.)

Taiwnlu 25 n5u (g)

= < ] ~
2. augtl lafondAd ooiTed

(Staphylococcus aureus)

Tainulu 0.1 n5u (g)

a A J A 4
3. Aapans@en e uaud

(Clostridium perfringens)

Tapu 100 11 1 a5

(cfw/g)

2. goalumyuzussyidadiin ©

)

Yy 9 '
(2.1) HIUFUAN 9

1. uea Tauaa (Salmonella spp.)

TaiwwTu 25 A5U ()

a I~ o ~
2. aug lanondd ooised

(Staphylococcus aureus)
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Abstract

This study has an objective to monitor about food additive used and microorganism
contaminated in processed food in package for ready-to-sell that is ready-to-eat dried chili paste.
From sampling some ready-to-eat dried chili paste from local market in Bangkok in B.C. 2556-2557
to Department of Medical Sciences; DMSc for chemical analysis of Salicylic acid, food preservative
(Benzoic acid and Sorbic acid) and biological analysis for 4 kinds of pathogen which are Clostridium
perfringens, Staphylococcus aureus, Bacillu us a Salmonella. Results found Benzoic acid
used over standard about:10.00% d found Sorbic acid used
over standard about 3.34% in B.C. 2556 and 14%{ .C 2557, Followung
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