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WA REEREREERFED B2 Hi5E BHBRASEEWRBIEREE - B RETE R
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MO, U.S.A)VBH T R A4 B iAo
# (Vitek Jr. McDonnell Douglas, MO, US.A)H
He T E MR . AL (2) :0.85%
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(Brix)y o K& PE BBl E AU BUE & 10 g > 750
IRU/NAE T HLE - BN EIEE - EEE (—
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1 1.29%(2/154) ¥ 2 £ B = 10° CFU/g,
HEE T HEA IR RE -

1E KGR R B A 88.23%(90/102)
SRR EHER B AR 73.07% (38/52) B RAEE
HEmmREHE L EENE - BRNA
11.76% (12/102) HIME MBS & MR 26.92%
(14/52) FRETEAE A T E RBERERS » =
EFUEEMBEEMAEREEFER ) KPp < 10
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EE L MBS AR AR -
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S E A S 11.53% (6/52) BIKIERH R
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B o ETRTHMAKBEANFAREL M
ﬂ; o

1 B 8 40 5 (Bacillus spp.) AoAs B
53 PEROEVERTES R Sirh B E B cereus, HE
#r4y- Wl 50 CFU/g, 150 CFU/g» & 310
CFU/g(3F RLEM) » T EHE LRI ERY
g BREBRER - MER B subhlis &
B. pumilus (6) > F S m AR B AEE] 4 1H
Bl = R KRR R ) EH B
subtilis, B 1 k8L a8 &4 B pumilus, [

Table 1. Distribution of aerobic viable cell count in the flour-packed and the rice-packed sweet dumpling

food(SDF)

Percentage (Number of Samples) of

Aerobic Viable Cell Count Flour-packed Rice-packed Total
(CFU/g) SDF#n=102) SDF?* (n=52) (n=154)

<10 39.21% (40) 48.07% (25) 42.20% (65)
10 ~<10% 28.43% (29) 11.53% (6) 22.72% (35)
102~ <10 13.72% (14) 19.23% (10) 15.58% (24)
103~ <10 13.72% (14) 3.84% (2) 7.79% (12)
104~ < 10° 2.94% (3) 17.30% (%) 7.14% (11)

=10 1.96% (2) {0 1.29% (2)

a2 df =5, X2=19.0130>>16.7496, P=0.005, significant difference between two kinds of food.

n, Number of samples examined.
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Table 2. Distribution of coliform count in the flour-packed and the rice-packed sweet dumpling food(SDF)

Percentage (Number of Samples) of

Coliform count Flour-packed Rice-packe Total
(MPN/g) SDF? (n=102) SDF?* (n=52) (n=154)
Negative 88.23% (90) 73.07% (38) 88.11%(128)
Positive? 11.76% (12) 26.92% (14) 16.88% (26)

<10 5.88% (6) 11.53% (6) 7.79% (12)
10 ~ <10? 4.90% (5) 11.53% (6) 7.14% (11}
102~ <103 0.98% (1) 1.92% (1) 1.29% (2)
103~ <104 0.00% () 1.92% (1) 0.64% (1)

o df =1, X2=5.6396>5.0238, P=0.025, significant difference between two kinds of food.
n, Number of samples examined.

Table 3. Distribution of Escherichia coli in the flour-packed and the rice-packed sweet dumpling food
(SDF)

Percentage (Number of Samples) of

E. coli count Flour-parked SDF Rice-packed SDF Total
(MPN/g) (n=102) (n=52) (n=154)
Negative 91.17 (93) 88.46 (46) 90.25 (139)
Positive? 8.82 (9) 11.53 (6) 9.74 (15)

<10 196 (2) 1.92 (1) 1.94  (3)
10 ~ <107 6.68 (7) 9.61 (5 7.79 (12)

a2 No significant difference between two kinds of food.
n, Number of samples examined.

Table 4. The pH value, water activity, and Brix of three flour-packed sweet dumpling food samples with dif-
ferent density of Bacillus cereus

B. cereus(CFU/g) pH value Water Activity “Brix
50 5.75 0.854 60
150 5.64 (0.892 52
310 . 610 0.841 20
EHINEPS by Sy Rl g e S el EHEFE - &S - SHNEREEEEL
stearothermophilus ° IERLHEE AR M IKEE PR R
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Table 5. Cases and sources of Bacillus spp. identified in the sweet dumpling food(SDF) by Chinese
National Standards(CNS), Vitek system, and/or API kit

Bacillus spp. CNS Vitek System API Kit Food Samples
B. cereus 3 3 — flour-packed SDF
B. stearothermophilus ND Ul 1 rice-packed SDF
B. subtilis ND [0}1 4 I flour-packed and
3 rice-pcked SDF
B. laterosporus ND Ul 1 rice-packed SDF
B. pumilus ND Ul 1 rice-packed SDF
B. sphaericus ND 1 — flour-packed SDF
=, Not performed.

ND, Not determined due to the absence of CNS methods for the detection of these bacteria.
Ul, The same case and source of Bacillus sp. being detected in API 50CH kit whereas showed unidentifica-

tion in the Vitek system BAC card.

Table 6. Detection rate of coliform count, Escherichia coli, Bacillus cereus in the flour-packed and the rice-

packed sweet dumpling food(SDF)

Wrapper None wrapper
Bacteria
Detected Flour-packed  Rice-packed Total Flour-packed Rice-packed Total
SDF (n=81) SDF (n=28) (n=109) SDF? (n=21) SDF? (n=24) (n=45)
Coliform 17.28%(14) 28.57%(8)  20.18%(22) 9.52%(2) 12.50%(3)  11.12%(5)
Escherichia coli 11.11% (9) 25.00%(7) 14.67%(16) — O 12.50%(3) 6.67%(3)
Bacillus cereus  1.23% (1) — 091% (1) 9.52%(2) ) 4.50%(2)

o df =2, X?=22.0200>>10.5966, P=0.005, significant differences between two kinds of food.
n, Number of samples examined, numbers in parenthesis represent the number of samples.

MEWE T HE R Aspergillus spp. &
Penicillium spp. B RZE FRIEHEER
1:{:1 °

A A A A a2 pH
B B 4.98 - 7.19 Z [ 5 MR B 2 ER
F B 35- 40° Brix > WOKEMEAH 0.90 - 091
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1 between the physical properties and variations in the prepara-
sweet dumpling food(SDF)

None Wrapper

e-packed SDF Flour-packed SDF Rice-packed SDF
pH Brix Aw pH Brix Aw pH  Biix

=20) n=2df=14 n=3, df=9
5.9329 41.7500 0.7345 5.9600 30.0000 0.5950 5.7400 3.3333
0.4248 12.6124 0.1506 0.1980 7.0711 0.1508 0.4085 7.6376
=14
5.8180 43.4268
0.4328 12.6208
n=2,df{=1
0.8475 58700 36.0000
0.0092  0.3253 22.6274

nce.
HE R SR » 7 il 255 A B A 10 I AOR B RO Y > B
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K DK PR B T 0519 KRB A
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Foi N FIE A B 0 5 11% » JRER K E BTl
| B e B RCEEMEE R EERMNAF EESE
) 2. 1 e
Al —fHETE pH H 4.5 LT - BRTILRE
95 Sh o R B AR - BTG RGATHE £ R EH S
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6.74, AT 0.88 - 0.95 Z U9 o #xnm

(1992) il 120 #3 673 °C 2 ik e
AT - AR A 100 % 0 (B4
AR 2 o SR B Y AR R R Py 108
CFU/ml $ZE 58 25009 o it af 514l A 2ese
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(pH 4.28 - 4.54) F 2 WA EERBREE T2
Mo BTN 5°C THREMSEE S CHE
U7 o g4 (1992) H H S0 & hi i & fil
NERFEEREZHEHE pH EZ 41 3.90 -
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SRAT: B AL A SRR o {H R R R
RO o [ b 7E 400 5 R A B v AR S
b B A A SRR E PR R B
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0.87 » BB A 40° Brix o # =& Z KT R
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{8l + Mk S AL EE G Y pH AN ZRPE AT L
#5 o Griffiths (1990) 5 TE 6~21C #ELERE
B F B. pumilus F1HAh 10 # cereus-related
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Survey of the Aerobic Viable Cell Count, Coliform, Escherichia

coli, Bacillus cereus, and Physical Properties of

the Sweet Dumpling Food in Taiwan

SHIAN-JYUE DU", YANG-CHIH SHIH AND SHU-YANG LIN

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan, Taipei, Taiwan, Republic of China

ABSTRACT

A total of 154 samples of sweet dumpling
food(SDF), including 102 samples of the flour-
packed SDF and 52 samples of the rice-packed
SDF, were bought from the conventional markets,
supermarkets, confectioneries, and temples
throughout Taiwan. The microbiological quality
was assessed by the assay of aerobic viable cell
count, coliform, Escherichia coli, Bacillus cereus,
and related pathogens. The physical properties
inclading pH valoe, water activity(Aw), and Brix
of SDF were also tested. A comparison of the
flour-packed SDF with the rice-packed SDF
showed significant difterences in the detection of
acrobic viable cell eount and coliform. Incidence
of E. coli was 9.80% in the flour-packed SDF
and 11.539 in the rice-packed SDF. B. cereus
was identified exclusively in the flour-packed
SDF. Two strains of newly ascribed food poisons
pathogens, B. subtilis and B. pumilus, were isolat-

ed. Among them, B. subrilis was detected in three
samples of the rice-packed SDF and in one of the
flour-packed SDF, while B. pumilus was found
exclusively in the flour-packed SDF. One of the
thermal resistant strains B. stearothermophilus
and another strain of B. laterosporus were isolat-
ed from the rice-packed SDE whercas B. sphaeri-
cus were identified in the flour-packed SDI Most
of the SDF were examined with physical proper-
ties of pH ranged from 4.9 to 7.2, Aw 0.60 - 0.89,
and Brix 35 - 40° . The variation in methods for
preparation of filled sweet dumpling, pre-
cocked(i.e. the flour-packed SDF) and post-
cooked(1.e. the rice-packed SDF) food, influenced
the incidence of aerobic viable cell count and col-
iform. However, the incidence of coliform, E.
coli, and Bacillus cereus were not affected by
wraping or by the physical properties of the SDF
products.

Key words: Aerobic viable cell count, coliform, Escherichia coli, Bacillus cereus, B. subtilis , B. pumilus, B.
stearothermophilus, B. latevosporus, B. sphaericus, water activity, pH value, Brix, sweet dumpling food.






