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ERBHERD T KA AREF A 11.53%  FLAENAXRGES PR EMATIRH, Lk
HER 2.94% c AR EHREBRSIHLFRARS T HBG B. subtilis CREAR S =4 abr 4
R % —1F) » BB. pumilus (RBAR H—4) o HAERBALE &Pk —4k B laterosporus B—# &
AL B. stearothermophilus ; {389 3% S 58 8 —Hk B. sphaericus © T2+ 28 Kk #
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RBE, WA EARTE (Bacillus cereus) Z & KB FF
BREAT 100 fH AT o A FERHRE i
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%> 5HE 52 4 MEMEHEAE RHEE
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4 H B (Aerobic viable cell count) 224
Mo R BB ZKAF % (Chinese National
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o R 2 8 R B (B 50 R e K AR B A TR ©)
B A AU ERE Z B EE 0 &
A8 488 v BB [ 4 A MECNS 12540/N6212 22 J7 (D
AT o Irfl AR > & 0.85% FALSA
W o

= pehEEzER

AR P T Ar Bt 2 AT BE R T 0 BRIR IR A
B B R AT HE T B B sk B O v 0 AT A A ALt
ARaERSD > B LR EEEEH AP SEMAF
F Vitek systems i#17 B EHEREE o EAAE
EER S REREHBRERE - X -
ZFEEE B EHRE (Mannitol-egg yolk-
polymyxin agar) FE2H P EG - BEKEE
B HEREARENBREREDY - SR ARA
BRI R o RS EEEE S (Nutrient agar)
BN 30°C BEEMPIEE 24 /N 0 SHEEE -
RO Y AR S AT AR - A8
(Catalase) REKHME > B (1)
0.45% WhH 4 A B K AR RAMEER 0.5
McFarland JBE 2 BE® » HARIBHEELF
(Bacillus biochemical card, BAC, Vitek systems,
MO, U.S. A)FE £ AL BB A Y4
£ (Vitek Jr. McDonnell Douglas, MO, U.S.A.)
BEWEE MRS KE (2) 1 085%
BT A R B K B RUH B R 2 McFarland R
2 R > AR AR APL 50
CHB 3%#& % (BioMerieux SA, Marcy-Ietoile,
France) IR 5195, St AR » #EZE APIS0
CH A {usE B4 MIER 30°C » 48 /MR
o e HLAEA o

ERGIE R B R KIGAR B W0 B e
BUTE IR Ak LM RE 1 W 88 35 & 5 ( Brilliant green
lactose bile broth ) 5K kk » FIFE AR AL 5E B
B g & & (Eosin methylene blue agar) £
TEI MR > P Bge > AESEEE  BER
# 2-4mm WEVE > AHEEREREERERE
BN 35°C BEMPIEE 24 N BEREER
B b v F MUAR , B BT AL
(Oxidase) RHEH » L 0.45% W eE A B £ K
TG E 7 1 McFarland 1R 5 2 SR8 » H
FE 6 R EK B 1 4 AL B 2 R (Gram negative
identification card, GNI, Vitek systems, MO,
U.S.A) > BLFH AL B BMAED TR
PR S A AR RO o
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MR IR T AR SR 102 4 4 (1.96%)
ZAEEB = 105 CFU/g, M kKIEFHERE S 52 14
dh o B4R E Y = 105 CFU/g fokass  — &3t
wF 1.29%(2/154) #g 5 2 B = 105 CFU/g,
AR EE LA RER— -

TERGAE B FE 2 AR BR > 88.23%(90/102)
G A AR B SR 73.07% (38/52) K SEEH
A SRR BENE - BHEMNA
11.76% (12/102) By EFERE S 26.92%

(14/52) HASEETER B Al KA B RY > —

PUEEREEMERBEEER  Hd4 < 10
MPN/g 2 S ETHER R A 6 14(5.88%) » T
SKAEHERR DA 6 14 (11.53%) © B Wik KGR
BB BB PR E - :

ERGEE MBS SHEHEENE
90.19% (92/102) K AKBTHERE MA 88.46%
(46/52) KM KIGHEE 5 & 9.80% (10/102)#4
MR BB R 11.53% (6/52) i KIEFRHER
/5 0 3L 16 4 (10.38%) # i & H KT
B o X = RH BN KGR A B 61
JE o

T AR B B A0 B (Bacillus spp.) HIAgRER »
B34S AR R S o B B. cereus, K
B 4> % k& 50 CFU/g, 150 CFU/g» K& 310
CFU/g(BtR#EM) - WL G HESIEEY
B RIEEBHREE » WA B subtilis &
B. pumilus (6 o RABFRARB SRR 4
BEHRENME-HERERMEE B
subtilis, % 1 1K G685 F 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~ <104 13.72% (14) 3.84% (2) 7.79% (12)
104~ <10° 294% (3) 17.30% (9) 7.14% (11)

=10° 1.96% (2) — O 1.29% (2)

a 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~ <10 0.00% (0) 1.92% (1) 0.64% (1)

3, 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 1.96 (2) 1.92 (1) 1.94 (3)
10 ~ <102 6.68 (7) 9.61 (5) 7.79 (12)

3, 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 6.10 0.841 20

EHBEEE -EH-SHIBEEREREL
DEBRLEHBEZER  VHKEEE RS

FF IR B KB ER R S P AR — BRI IR T 2 B.

stearothermophilus °
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Table S. 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 Ul 4 1 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.
UI, The same case and source of Bacillus sp. being detected in API SOCH 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) — (0) 12.50%(3) 6.67%(3)
Bacillus cereus  1.23% (1) — (©0) 091% (1) 9.52%(2) — © 4.50%(2)

a df =2, X2=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.

MEKREE K LR Aspergillus spp. &
Penicillium spp. H KRZ &£ F R K EFHEERH
q: o

MRS ARENEIKER G2 pH
5> BN 498 - 7.19 21 ; BEERZEA
AR 35- 40° Brix » Mi/KEM A 0.90 - 0.91
Z 8 45 2.5% (4/154) > 41t 0.89 - 0.60 2 [
E 14 86% (133/154), 0.59 - 0.34 15 11%
(17/154) o Z M B. cereus HIFHERE & H
pH{H » KiEMW » BREBEHRRA -

KIGIEEBE - KBEE - WAERE B
R EgEAROKIHERGENE R K
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Table 7. The relationship of bacteria detected between the physical properties and variations in the prepara-
tion of the flour-packed and the rice-packed sweet dumpling food(SDF)

Wrapper None Wrapper
Bacteria
Detected Flour-packed SDF Rice-packed SDF Flour-packed SDF Rice-packed SDF
Aw pH Brix Aw pH Brix Aw pH Brix Aw pH  Brix
Coliform n=14 n=8,df=20 n=2,df=14 n=3, df=9
Mean 0.7431 6.1743 40.9288 0.7509 5.9329 41.7500 0.7345 5.9600 30.0000 0.5950 5.7400 3.3333
SD 0.1290 0.4853 12.8510 0.1499 0.4248 12.6124 0.1506 0.1980 7.0711 0.1508 0.4085 7.6376
Escherichia coli n=9 n=7,df=14
Mean 0.7400 6.2356 40.4444 0.7991 5.8186 43.4268
SD 0.1229 0.3360 13.1159 0.0668 0.4328 12.6208
Bacillus cereus n=1 n=2,df=1
Mean 0.8475  5.8700 36.0000
SD 0.0092  0.3253 22.6274

* All samples do not show significant differance.
SD, Standard deviation.

B KGR EREDS 16.8% - KIGEHE
HAh 10.3% 5 MZEE R 1989 EFHBEARL F I
IR S~ Ak BEEMAARAEET
FHLZKBEEBREERR 8.5% K
BREREERRA 1209 - HEMBRZER
o TRER A AR MR E A ZE 2L
HERKER  EEHEHSEREERSFZR
BHEMGTRERNAR  WRKBEEBRMK
PG AR T8 2 At 2R B OB 5 [R5 BH B
B ANARBRRREIFFERMAEY 218
Fa o AR —EBRERMNEELZESER o A
B PR SRR S FHER B M B 2 AR B
RIGRERMMRER > I ERK L2 BE
ZR - WEFFEE RSN RS MBE R E - 8
AEARRE  ARTORER R EmsvE %A
BHEAMESE  FHAEASHAEZARRAEY
YERXER o

H A EHERE & P BT 20 B B KIS AR
B RIGARH - MWAERE B RHER
ZHEAEBRBEELZRE (X))  EWMENTE
R MBS HHTHERF R > WHEA
HERKAF R TRRUERE - ESfEgma
HEKEE MR o BUEHTHIBE AP
SEE K IBARE R - KIBHE LA AR
ZHEEC BN BB ALSIN T AIR TS YR B o
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SR » SR B0 46 A A5 A 200 R0 8 BOK I AL e > B
SRR MHE O AMMERBEZR (RX) I
AR AR RER -

DK & HE R B i 5 (319 ARBRF T A
HEAE FOKIEMEAR 1.0- 09 ZEHEKEE
i Al 2.5% 5 AKIEHEAF 0.9 - 0.6 2 FH fy 2 1R
HEMRE 15 86% ; KIEHEANR 0.6 - 0.0 ZH
PAEAK B 5B 0 14 11% » JREI K £ B

M RLREERS  EEANAFLESE
oo

— RN pHE 45 UTF > BB THARE
ho WAGAER > MAERRAEEREEFT
AR B O415.10 o AR B P EHER A S AR A
FEOKER S > 2 pH EHAHN 498 -7.19 2
M RAEEREHEMBEERE  MAEER
i 20 - 80° Brix 2 H L 8K 35 - 40°
Brix » [t —HHIHEE R R PAHLERMEBZE
BHBEE LK o

IMAZERE (B. cereus) ZEHBEERIEE
B 35 -40°C 2 » {HRTE 10 - 48°C Z [l
AR ARE pH HEBENR 49 -93 2 o
AR AR 0 R IR S B,
B = R S EH AR R 0 AL AR 0 B
REMIGEHAEEEEER  BRGBKRKY
pH {H - SEABHKERZ &R (FIL) o M
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JE1(1987) LA#E3E (pH 3.70) Frfi &y sl B 15
M0 7E 35°C K 25°C TR 0 HEE U A 0
600 1 160 5z % ; R —# K& PR EET
(pH 4.28 - 4.54) FZ il NEREHRA AT X
M BB 5°C T HEEE &S ZRE
(Mo 354 (1992) B EZ L8 & & e Al
ANERFEERZBMHE pH EHZ R 3.90 -
6.74, IKIEMEA L 0.88 - 0.95 Z [HI9 o ZEFNJE
(1992) DAfinzh 120 #03% 67.3 “C 2 s i 3
LN EARRE - A EERKA 100 £ > (B2
BRI Z o SR B A B R R 100
CFU/ml B & 522 3LE o f s ar 5ifl A £E47
BB R AR - et - MREENE
f e o

i 7E A Bt = AR SR R R P A
AR 2 AREREE PR
Hep— {2 B A A E A S P EREEM
AEYEBROZERE EHAERSIEETRTE
WEE (> 10* CFU/g ) #%£ (Krammer and
Gilbert, 1989) o 3 Z JA Wit 2 BUEMF R, &
BRI ERENERRERE BEEZ » MHAE
BE2GMVEAEE  EREMEERE S
CHEBEEBEMR -  BRMMUAERE S A
Foo B s R i EE N HERMREESR
( anaerobic) HIERIE TIHAEEF© 5 =R T &
SRAEEE RN AR E > (B R A H B B0
A9 o B b 7E 4538 5 VR N A 78 7 S ER Y
SR BT Z AW ERE TR AR A B
75 Yy in TR - BRI AR 2 AR R
TMEW=HTE °

TS T R R A T B TR AR —
% Bacillus sphaericus * H pH fH & 6.45 ~ /K&
B 0.90 ~ 4AEEE B 15° Brix o fTEAR M B. sub-
tilis W= KBRS P H pH HAR
6.12 - 6.78 [, 7K 1&E M 0.65 - 0.87 - FIAEHEE 30
- 40° Brix o AR IS A AEHEBER R PR
BIHE B. pumilus » ¥ pH R 6.12 » KEMR
0.87 » 4% & 40° Brix o % =& Z/KiE
Troller and Christian (1978) BY# & CDE K4
fol » MG R ZE S a0 pH (EURN 4R KE T L
# o Griffiths (1990) 47 6~21°C WREE
BT B. pumilus F1HAh 10 #k cereus-related
strains EAREY T ESIFEATHUESE
(diarrhoegenic toxin)?2 o ifij A<z 5% B KB a
(AL EARE) IR B. pumilus o BESR K 68 B B
GHEMETHES  HREAKHALZER

253

EZ [ TIBEEEIE ] www.angle.com.tw

EHBEFEE—H 2R -

Bacillus subtilis ) 1 2 SEBICEE » 1§
pH {H 4% & T A L BOEE RS n » 7E pH {H
42~52-61~K% 71 HiRET5] 5 89.1C »
97.3°C ~ 104°C ~ 107°C, #tWFA[E 1 204 D {H
@3 o Rodriguez et. al., (1993) #§ i 7E 100°C #J%4
T 4R 60 4 & 2 i PR A 48 vk A B A T
(9 B. subtilis JF Y o A<GRER A i 0 2
®4 Bacillus subtilis (FT) > #EHFET L2 B R
JECRH (35 K S SO Y SR AN MR 0 DA KRR ER)
FRIFA LR 2 e

AR A B M ERIRE W B. cereus
R RE B R A FERIEEN B. subtilis
B. pumilus » BESREAR BRI A RME - A
REEAFEERPELREREAREZHEN
BEfAERS  EEEAER LUK ZEFH
FEAEE R AR REKRS S BA
DEME—S TR UFEEEEEIRRT
FHTERT L/E LR A THHEHE -

T A 4 o B A B R BT RO FHER R &
R SRS R HEEBER MK
BHIEN AT A, WAL — 4 REHBE R
HRAY B — bk B IRt 2 B B. stearothermophilus
o Sapru % A (1992) AR LB Z 2 » 1F AL
B IKBUEIRE B 105°C~120°C3Y » #A
RE P EKEHEAR R ERME PR —4
ARER R R R & A M Z ik o

AN ARE BRI B EHERE & P BB E AR
BZEE o A (1991) FAIEEZE AR INEE
HEPRBAE —REERGET  EARTEER
WA 15 Y 2 BORCO o R T RS R R B
AWEE SN BAES L DR FHERE AT ART
WG IMEBERRERS -

HAOTEMBREMEZHMEVERERIHZ
Bkl R RENRRASEKRKS  SLUARE
B4 ALGRAR ~ TEIEYE - HESS » UWH
ARG 2 5 RE— S HBREM AT - &
BEFREESHREE 2B R ETBE
EEMNEEE  ARMED SRR ZHA
HHERPRBALERMBERETEZS
% o

A B RSEITHGE LS B M E AR
MEEREEEE T RERREREEEZIEE
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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
including pH value, water activity(Aw), and Brix
of SDF were also tested. A comparison of the
flour-packed SDF with the rice-packed SDF
showed significant differences in the detection of
aerobic viable cell count and coliform. Incidence
of E. coli was 9.80% in the flour-packed SDF
and 11.53% 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. subtilis 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 SDF, whereas B. sphaeri-
cus were identified in the flour-packed SDF. 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-
cooked(i.e. the flour-packed SDF) and post-
cooked(i.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. laterosporus, B. sphaericus, water activity, pH value, Brix, sweet dumpling food.
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