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Study on the microbiological quality of ready to eat

and semi-ready to eat halal foods

Abstract

The study on the microbiological quality of ready to eat and semi-ready to eat
halal foods were divided into three parts. The first part concerned the microbiological quality of
ready to eat foods sold in Songkhla and Stun. The second part concerned the aflatoxin in ready to
eat and semi-ready to eat dry foods sold in Songkhla, Satun and Pattani. The last part deals with
the microbiological quality of fruit juice, vegetables juice and herbal juices sold by Muslim
venders.

The microbial quality of ready-to-eat halal foods sold in Songkhla and Satun
provinces were examined. 6 Types of ready-to-eat foods produced and sold in the Muslim
restaurants were collected. There were 80 food samples, 50 samples from Songkhla and 30
samples from Satun. These foods were Khao mok kai (Muslim style chicken rice) 18 samples,
Khao mon kai (Hainanese style chicken rice) 13 samples, Khao neuy kai tod (sticky rice and fried
chicken) 13 samples, Khao yam (southern style rice salad) 11 samples, Kai ko-laec (Muslim style
roasted chicken) 12 samples and Rotee-mataba 13 samples. The microbial quality of these foods
were analyzed and compared to the standard of microbial quality of ready-to-eat food
recommended by the Department of Medical Science, Ministry of Public Health. The foods were
collected as sold by producers with separated into parts, totally were 227 samples. The food
samples that had total bacteria count, yeast and mold count, coliform bacteria, Escherichia coli,
Bacillus cereus, Staphylococcus aureus and Salmonella spp. met the standard of microbial quality
were 125, 114, 92, 155, 216, 224 and 221 samples (55.1, 50.2, 40.5, 68.3, 95.1, 98.7 and 97.4%),
respectively. The foods that did not meet the standard for E. coli were 48 samples (60%) from
Muslim style chicken rice 11 samples, Hainanese chicken rice 12 samples, sticky rice and fried
chicken 4 samples, southern style rice salad 10 samples, Muslim style roasted chicken 10 samples
and Rotee-mataba | sample. Food borne pathogens that found in halal ready-to-eat foods were B.
cereus in 10 samples (12.5%), from Hainanese chicken rice, sticky rice and fried chicken and

Muslim style roasted chicken one sample each but 7 samples were from Rotee-mataba.
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Salmonella spp. was found in 6 samples (7.5%), from Muslim style chicken rice 3 samples,
Hainanese style chicken rice 2 samples and Muslim style roasted chicken 1 sample. §. aureus was
found (3.8%) in Hainanese style chicken rice 2 samples and Muslim style roasted chicken |
sample.

The dry foods sold by Muslim venders in Muang district of Songkhla, Satun and
Pattani provinces were collected and examined aflatoxin contamination. There were 430 samples
including dry fish and products (50 samples), dry squid and products (24 samples), dry shrimp
and shrimp powder (24 samples), rice cracker and products (84 samples), peanuts and products
(90 samples), dry chili (33 samples) and chili powder (38 samples), cashew nuts (41 samples),
dates (23 samples) and chestnuts (23 samples). The aflatoxin was detected by using DOA-
Aflatoxin ELISA test kit. The results show that 57 samples (13%) had aflatoxin more than 20
ppb. There were 2 samples of dry fish (4%), 2 samples of dry shrimp (8%}, 4 samples of rice
cracker (5%), 24 samples of peanuts and products (25%), 6 samples of dry chili (18%), 14
samples of chili powder (29%), 2 samples of dates (9%) and 1 sample of chestnuts (4%).

The dry foods sold in Hat Yai district of Songkhla province were also collected
and examined aflatoxin contamination. There were 200 samples of various dry foods. Thirteen
samples (6.5%) contained aflatoxin more than 20 ppb. These samples included peanuts and
products, dry chili and chili powder, dry pepper and pepper powder, deep fried fish skin and
peanuts mixed with deep fried fish.

The fruit juice, vegetable juice and herbal juice sold by Muslim venders in Hat
Yai district, Songkhla province 50 samples were microbiologically examined from March-May
1993. The total viable count was varied from less than 30 colonies/ml in rosella juice to 7.05x 10°
colony/ml in sugar cane juice. The yeasts and molds count in the juice samples was also varied
from not found in juice of garcinia, chrysanthemum, rosella, bael and lime and 8.5x 10° colony/ml
in carrot juice. The community standard division (CSD) sets the standard for total viable count in
fruit juice not more than 1x10* colony/ml and yeasts and molds count not more than 100
colony/ml. 25 samples of juices (50%) did not meet the standard viable count and the yeast and
mold count. When the juice samples were examined for total coliforms by MPN method, 33
samples showed MPN > 2.2/100 ml. The juices of pennywort, pine apple and lychee had more

than 1100 MPN/100 ml. However, there was no Escherichia coli in all the juice examined.
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This study shows that most of ready to eat and semi-ready to eat foods sold by
muslim venders were not comply the microbiological standard set by CSD. These products were
prone to contamination by pathogens in every step of processing. The lack of knowledge on safe
processing and good hygiene would contribute to the risk of consumers. Therefore, the producers
must be trained in Good Manufacturing Practice for food production by the government sectors.

The regular monitoring of the quality of foods is recommended to get safe products for

consumers.

Key words: aflatoxin, dry foods, fruit juices, halal foods, pathogens
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Microbial Quality of Ready to Eat Halal Foods in
Songkhla and Satun Provinces
Abstract

The objective of this study was to determine the microbial quality of ready-to-
cat Halal foods sold in Songkhla and Satun provinces. 6 Types of ready-to-cat foods produced
and sold in the Muslim restaurants were collected. There were 80 food samples, 50 samples from
Songkhla and 30 samples from Satun. These foods were Khao mok kai (Muslim style chicken
rice) 18 samples, Khao mon kai (Hainanese style chicken rice) 13 samples, Khao neuy kai tod
(sticky rice and fried chicken) 13 samples. Khao yam (southern style rice salad) 11 samples, Kai
ko-lae (Muslim style roasted chicken) 12 samples and Rotee-mataba 13 samples. The microbial
quality of these foods were analyzed and compared to the standard of microbial quality of ready-
to-eat food recommended by the Department of Medical Science, Ministry of Public Health.

The foods were collected as sold by producers with separated into parts, totally
were 227 samples. The food samples that had total bacteria count, yeast and mold count, coliform
bacteria, Escherichia coli, Bacillus cereus, Stuphyviococcus aureus and Salmonella spp. met the
standard of microbial quality were 125, 114, 92, 155, 216, 224 and 221 samples (55.1, 50.2, 40.5,
68.3, 95.1, 98.7 and 97.4%), respectively. Most of the foods that did not meet the standard of
microbial quality were Hainanese chicken rice and southern style rice salad. Most of the
vegetables had very high counts of coliform bacteria and E. coli. The foods that did not meet the
standard for E. coli were 48 samples (60%) from Muslim style chicken rice 11 samples,
Hainanese chicken rice 12 samples. sticky rice and fried chicken 4 samples, southern style rice
salad 10 samples, Muslim style roasted chicken 10 samples and Rotee-mataba | sample. Food
borne pathogens that found in Halal ready-to-eat foods were B. cereus in 10 samples (12.5%),
from Hainanese chicken rice, sticky rice and fried chicken and Muslim style roasted chicken one
sample each but 7 samples were from Rotee-mataba. Salmonella spp. was found in 6 samples
(7.5%), from Muslim style chicken rice 3 samples. Hainanese style chicken rice 2 samples and
Mushim style roasted chicken | sample. S. aureus was found (3.8%) in Hainanese style chicken

rice 2 samples and Muslim style roasted chicken 1 sample.

Keywords: microbial quality, halal foods, Muslim chicken rice, Hainanese chicken rice. fried

chicken and sticky rice, rice salad, Muslim roasted chicken, rotee-mataba
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- Total bacteria count Yeast & Mold Coliform E. coli
THADINIY . o
UIUATIDYN Pass (%) Pass (%) Pass (%) Pass (%)
1. T1munln
T1uaz 1n 18 3(16.7) 9.(50) 3(16.7) 9(50)
Wi 18 14 (77.8) 13(72.2) 17 (94.4) 18 (100)
paannluthdu 3 1(33.3) 1(33.3) 1(33.3) 2(66.7)
Vel 3 2(66.7) 3 (100) 2(66.7) 3(100)
W 10 0(0) 1(10.0) 0(0) 5(50)
2. 91iuln
Tz ln 13 0(0) 1(7.7) 1(7.7) 2(15.4)
ﬁﬁumm S 5(100) 3(60) 5(100) 5(100)
vty 13 6 (46.2) 10(76.9) 9(69.2) 9(69.2)
1?161;1] 1 10 (90.9) 11(100) 4(36.4) 10 (90.9)
HAINUATANY 9 0(0) 0(0) 0(0) 2(22.2)
3. Sruntivnlanen
13 13 12(92.3) 8(61.5) 9(69.2) 13 (100)
lanea 13 11(84.6) 7(53.9) 6 (46.2) 11 (84.6)
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- . o Total bacteria count  Yeast & Mold Coliform E. coli
HUADIHII VIUIUAIDY N
Pass (%) Pass (%) Pass (%) Pass (%)
Hounoa 13 13 (100) 9(69.2) 9(69.2) 12(92.3)
ﬁﬁumm 10 10 (100) 6 (60) 8 (80) 9 (90)
4. 4161
41 5 2(18.18) 1(9.1) 0(0) 4(36.4)
1?114@ 11 10 (90.9) 7(63.6) 4(36.4) 10 (90.9)
Vegetable 11 0(0) 0(0) 0(0) 1(9.1)
5. lanauag
lanazyoe 12 2(16.7) 6 (50) 0(0) 2(16.7)
6. 15A-uzAzyy
1s5@ 13 10 (76.9) 10 (77) 9(69.2) 13(100)
urazuy 6 5(83.3) 4(66.7) 4(66.7) 6 (100)
ummﬂmfﬁuma“y 6 6 (100) 1(16.7) 0 (0) 4(66.7)
vhuna 5 3 (60) 3(60) 1(20) 5(100)

SIUAINDHIININ LA 227 125 (55.1) 114 (50.2) 92 (40.5) 155 (68.3)
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Number of Total Bacterial Count Yeast & Mold Coliform E.coli
Food type
sample CFU/g CFU/g MPN/g MPN/g
L 91mun’a
f1uagln 18 >1.0 x10" 1.0x10’ >1100 >1100
i 18 8.4 x10° 2.6x10" 43 <3.0
unsnn i dumoy 3 2.6x10° 11x10’ >1100 >1100
ol 3 4.3%10’ <1.0 x10° >1100 <3.0
wn 10 >1.0x10" 4.1x10° >1100 >1100
2. 91iula
f1uazln 13 2.9%10° 5.6%10° >1100 >1100
CITIe 5 9.1x10" 2.0x10° <3.0 <3.0
3wy 13 23x107 3.3x10° >1100 36
vl ¥ 3.2¢10° <1.0 x10° >1100 150
HAINIIUATHNY 9 5.2x10° 4.9x10° >1100 240

Y =] 1
3. anamtien lanea

Fanion 13 8.7x10° 1.1x10° >1100 <3.0
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ATTNN 1.3 9D

- . o s Total Bacterial Count Yeast & Mold Coliform E.coli
¥HADIMI F1IUA 0814
CFU/g CFU/g MPN/g MPN/g
Tanea 13 2.9x10" 1.6x10" >1100 74
HOUNaN 13 2.7x10° 1.4x10° 460 20
1MUY 10 1.2x10° 5.2x10" 460 36
4. 9178
17 5 2.9x10° 2.1x10° >1100 150
g 1 4.8x10" 2.1x10° 1100 3.6
ANA199) 1l >1.0%10"° 2.7x10° >1100 >1100
5. lnnouay
lAnazwoa 12 >1.0x10" 1.7x10° >1100 1100
6. 15a-uzazue
154 13 7.2x10" 5.9x10° 1100 <3.0
YrazUy 6 1.2x10° 1.1x10" >1100 <3.0
uaann luhdumey 6 3.7x10° 2.7%10° >1100 3.6
AN 5 1.3x10° 3.5x10° >1100 <3.0

¥
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- U B. cereus  S. aureus Salmonella
FHADINS L
IR GIEN] Pass (%) Pass (%) Pass (%)
1. munln
f1uazln 18 18(100)  18(100) 17 (94.4)
ﬁwgwwawu 18 18 (100) 18 (100) 18 (100)
umaﬂawTuﬁ1ﬁuawﬂy 3 3(100) 3 (100) 3 (100)
gl 3 3(100) 3(100) 3(100)
wN 10 10 (100) 10 (100) 8 (80)
2. 1iuln
Tuazln 13 12(92.3)  11(84.6) 12 (92.3)
NACITIPRN 5 5(100) 5(100) 5(100)
s uda 13 13(100)  13(100) 12(92.3)
ﬁ1m1J 1 11(100)  11(100) 11 (100)
UAIAIULAZHNT 9 9 (100) 9 (100) 9 (100)
3. 1t lonea
T1ndion 13 12(92.3) 13 (100) 13(100)
lanea 13 13(100) 13 (100) 13 (100)
HOUNOA 13 13 (100) 13(100) 13(100)
ACITIPRY 10 10(100)  10(100) 10 (100)
4. 9160
1 g 11(100)  11(100) 11 (100)
ﬁwy@ 1 11(100)  11(100) 11 (100)
HNA199) 1 1E(100)  11(100) 11(100)

5. lnnouas

Vlﬁuawa’d 12 11(91.7) 11(91.7) 11(91.7)
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3199 1.4 AD

- NUIU B. cereus S. aureus Salmonella
FHADINS o,
19819 Pass (%) Pass (%) Pass (%)
6. 1sh-uzazuy
Iﬁa 13 9(69.2) 13(100) 13(100)
Ueasuy 6 4(66.7) 6 (100) 6 (100)
ummﬂmfﬁ'umﬂy 6 6 (100) 6 (100) 6 (100)
ﬁmm 5 3(60) 5(100) 5(100)
ii’mauﬁméwﬁwm 227 216(95.1) 224 (98.7) 221(97.4)
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Examination of aflatoxin in halal dry foods
in Songkhla, Satun and Pattani

Abstract

The dry foods sold by Muslim venders in Muang district of Songkhla, Satun and
Pattani provinces were collected and examined aflatoxin contamination. There were 435 samples
including dry fish and products (50 samples), dry squid and products (24 samples), dry shrimp
and shrimp powder (24 samples), rice cracker and products (84 samples), peanuts and products
(95 samples), dry chili (33 samples) and chili powder (38 samples), cashew nuts (41 samples),
dates (23 samples) and chestnuts (23 samples). The aflatoxin was detected by using DOA-
Aflatoxin ELISA test kit. The results show that 57 samples (13%) had aflatoxin more than
20 ppb. There were 2 samples of dry fish (4%), 2 samples of dry shrimp (8%). 4 samples of rice
cracker (5%), 24 samples of peanuts and products (25%), 6 samples of dry chili (18%),
14 samples of dry chili powder (29%), 2 samples of dates (9%) and | sample of chestnuts (4%).

The dry foods sold in Hat Yai district of Songkhla province were also collected
and examined aflatoxin contamination. There were 200 samples of various dry foods. Thirteen
samples (6.5%) contained aflatoxin more than 20 ppb. These samples included peanuts and
products, dry chili and chili powder, dry pepper and pepper powder, deep fried fish skin and
peanuts mixed with deep fried fish.

The Food and Drug Administration of Thailand and the Community Standards
Division of the Thai Industrial Standards Institute have set the standard for aflatoxin in food to be
not more than 20 ppb. The European Food Safety Authority of the European Union has specified
that nuts and dried fruits to be subjected to sorting or other physical treatment before consumption
or use as an ingredient in food must contain aflatoxin Bl not more than 5 ppb. If we use EU
standard the dry foods that collected in the three southern provinces with 109 samples (25%) were
not met the limit and in Hat Yai district had 72 samples (36%) not in the limit. Therefore, the
food producers and venders must be careful and aware of processing and distribution of dry foods
according to the Good Manufacturing Practice (GMP). The related government sections should
inform and train food producers and venders about GMP. They should monitor the premises and
food products in order to get safe foods.

Key words: aflatoxin, halal foods, dry foods, Songkhla, Satun, Pattani
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Microbiological quality of fruit juice, vegetable juice and herbal juice

sold by muslim venders in Hat Yai

Abstract

The fruit juice, vegetable juice and herbal juice sold by Muslim venders in Hat
Yai district, Songkhla province 50 samples were microbiologically examined from March-May
2008. The total viable count was varied from less than 30 colony/ml in rosella juice to 7.05x 10°
colony/ml in sugar cane juice. The yeasts and molds count in the juice sample was also varied
from not found in juice of garcinia, chrysanthemum, rosella, bael and lime and 8.5x 10° colony/ml
in carrot juice. The community standard division (CSD) sets the standard for total viable count in
fruit juice not more than 1x10* colony/ml and yeasts and molds count not more than 100
colony/ml. 25 samples of juices (50%) did not meet the standard viable count and the yeast and
mold count. When the juice samples were examined for total coliforms by MPN method, 33
samples showed MPN > 2.2/100 ml. The juices of pennywort, pine apple and lychee had more
than 1100 MPN/100 ml. However, Escherichia coli was not found in all examined juices.

This study shows that most of fruit juice, vegetable juice and herbal juice sold in
Hat Yai district did not meet the microbiological standard set by CSD. These juice contained
sugar and nutrients suitable for microbial growth. It is prone to contamination by pathogens in
every step of processing. The lack of knowledge on safe processing and good hygiene would
contribute to the risk of consumers. Therefore, the producers must be trained in Good
Manufacturing Practice for juice production by the government sectors. The regular monitoring of
the quality of juices is recommended to get safe products. If the juice quality is up to standard and
safe, there will be promoted to sell in neighboring countries which will be benefit to local

producers.

Key words: fruit juice, vegetable juice, herbal juice, muslim venders, microbiological quality
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(%) (CFU/ml.) (CFU/ml.)
2 13- 151.3 1.1810" - 2.58x 10’ 97 -3.50%10"
(14.1)* (1.88-10M)* (1.8%10")*
2 15-18.4 1.02+10"- 2.50x10° 1.04x107 - 2.55x10°
(16.7)* (1.76%10%)* (1.33x10")*
4 74-16.6 2.43x10"- 5.80x 10" 2x10°- 2.10x 10
(13.6)* (4.04x10")* (5.52x10")*
4 52-7.2 6.32-10" - >3x10 8.68x10" - >3x10"
(6.5)*
3 7-95 2.85%10'- 1.20x10° 0-6.60x10"
(8.3)* (6.78710")* (2.22x10")*
3 19.9-24.8 92-3.96x10" 0-2.17%10"
(22.4)* (7.50%107)*
4 17.4-19.6 <6-8.20%10° 0-3.50x10"
(18.3)* (8.96x107)*

MPN MPN
(coliform/ml.) E. coli/ ml.
9.2-240 <3.0
(125)*
<3.0-92 <3.0
15-75 <3.0
(44)*
240->1100 <3.0
<3.0->1100 <3.0
<3.0- 11 <3.0
<3.0-9.2 <3.0
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4 U L, Usmaniana gaunddianan fae naza MPN MPN
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(%) (CFU/ml.) (CFU/ml.) (coliform/ml.) E. coli/ ml.
g hdudyse 2 11.9-13.2 7.45x10" - 1.38x10° 2.80x10" - 1.30%10° 3.6->1100 <3.0
(12.6)* (1.06x10°)* (6.64x10%)*
o ihaus 2 19.5-204 2.85x10* - >3x10 1.40x10” - 1.70x10" 23 ->1100 <30
(19.9)* (8.57x10")*
0 dhwun 3 20.8-21.7 <80 - 4.8x10° 0-5.50x10° <3.0 <3.0
(21.4)* (1.83x10°)*
I 1hdes 3 16.2-18.3 2.47x10° - 2.39x10° 1.08x10° - 2.10x10" 150 — 1100 <3.0
(17.1)* (1.11x10%* (9.42x10%) (570)*
12 thusqu 2 59-7.8 1.39x10" - 2.62x10" 0-2x10° <3.0 <3.0
(6.8)* (2.0x10%)* (1x10°)*
3 hayle? 3 7.5-10.2 2.30x10" - 1.09x10° 1.95x10" - 1.60x10’ <3.0-3.6 <3.0
(8.7)* (4.22x10%* (8.79x10%)*
4 thuzy 3 153-16.2 1.95%107 - 2.90x10" 59-1.90x10° <3.0-3.6 <3.0
(15.8) (1.15%10°)* (133x10%)*
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4 L, YSinashea Qaunsdfanun dlad ez MPN MPN
aun AIBHU N VIHIUAIDE N
(%) (CFU/ml.) (CFU/ml.) (coliform/ml.) E. colil ml.
15 twnsen 3 6.2-7.2 7.2x10"-9.83x10 9.14x10" - 8.50x10" <30-3.6 <3.0
(6.8)* (8.75%107)* (5.3x10")*
16 hgangu 2 13.4-14.5 8.94x10" - 2.07x10" 3.40x10° - 1.10x10" <3.0 <3.0
(13.9)* (1.48x10%* (5.67x10°)*
17 dhdle 2 12-14.8 2.22x10*- 5.61x10" 3.50x10° - 4.32x10’ 74-94 <3.0
(13.4)* (3.92x10")* (2.34x10°)* (8.4)*
18 hdu 3 18.8-21.5 1.76x10° - 5x10° 50 - 2.16x10’ 3.6-21 <3.0
(20.4)* (2.83%10°)* (7.56x10°)* (11.3)*
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