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Figure 1. Sample distribution in particular levels of
pH value of marketed cheeses.
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Figure 3. Sample distribution in particular levels of
ash content of marketed cheeses.
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Figure 2. Sample distribtuion in particular levels of
moisture content of marketed cheeses.
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Figure 4. Sample distribution in particular levels of
salt content of marketed cheeses.
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Table 1. Comparisons on physical and hygienic properties of processed and natural cheese

Properties Processed cheese Natural cheese Statistics
(Mean=+S.D.) (Mean=+ S.D.)® (p-value)*
pH value 5.2-6.2 5.0-6.8
(5.8+0.2) (5.7£0.3) 0.024*
Moisture (%) 25.82-49.87 14.75-54.51
(40.86+6.02) (36.45+8.62) 0.003**
Ash (%) 4.02-6.86 2.90-7.35
{5.10x£0.76) (3.99+1.02) 0.001%*
Salt (%) 0.20-2.63 0.06-3.35
(1.31£0.95) {1.43-0.72) 0.679
Brine (%) 0.63-7.08 0.20-14.41
(3.48+2.40) (4.39%2.74) 0.284
Total Bacterial <10-7.8 X 10° <10-1.0 X 108
Counts (CFU/g) (1.7E49£1.1E5) (20E6+14ET) 0.292
Yeasts & Molds <10-9.1 X 10° <10-2.2 X 10¢
(CFU/g) (3.7E4 £ 1.6E5) (7.1B4+3.1E3) 0.510
Coliform (CFU/g) <10-30 NDe -
E. coli (CFU/g) ND ND --

: (mean * standard deviation, n = 53)

! (mean = standard deviation, n = 54)

" unpaired T method, * p<0.03, ** p<0.01
P 1.7B4 = 1.7 X 104

* ND = Not Detected
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Figure 5. Sample distribution in particular levels of
brine of marketed cheeses.
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Figure 6. Sample distribution in particular levels of
tofal bacterial counts of marketed cheeses.
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Figure 7. Sample distribution in particular levels of
yeasts and molds of marketed cheeses,

CIRBAR R T RO

B AR R AR ER —FER
W A LR B AR W R 0 BB BUR (30
CEU/g) ; A IG5 B B2y R bk o i AR SO0
AT 2.0 B e i B350 oAy o B AR T A B K AR
B o R SCHR G i 8 R B A B o 1 2 T
1920 R 2 LB B B SOE R
3 rp gy R AT B 0 LA S54% A0 B
1025107 2 @ o R T B 3L AL A g AL AR IR
PR RO 2 KRR AR R 10
MPN/gPl &+ T AR5 i B v MU R R i
@9 o F LA AT 2 — RGBS &
RS B AN KGR o R B R IR FTE R AR
T Bk o R Oy R - BRI TR 2 AR R
i o

SR M R

WA N B REAAEAS R AE L R
T E<1059.1 X 105 CFU/g 218 » #1870%
B 5k B B <10, 104 CFU/gl) B3 HH3
o RIRE L 2 FHEHE<1052.2 X 10° CFU/g 2
)+ 20 5 R ORI R AR T P R Al B
R - AF30% 0 LG EE102E104
CFU/g 2z 4] o Z 8 R B R A 1 A T e s
PegE R s G BEEIE R RAME  DRE
AR S > MR LEEENES > Blt—
B S BB IS H A o S MRS B

170

H E (aflatoxin)PS 2R WM F R
(Sterigmatocystin)(®0 * 3UFA 87 R FR 0 )% G
fE o (B — BB # & (Mycotoxins) i 78 & T 1E
10°C L ECD » M A L R R IRIR AT
o B SCRR LRI R R BT R
(26> 31-3%) 5 R g H BB R BB AR R
Mg EIE B RIEE - B R DE
B AR 2 5% o MBI EEEE L
R R R R T R R R B R E AR P TR
B FULESMBE AR EE T EE - BEAEE
~ B i > Pascual(1982)C6IRb g% F IR A1.0X
102 CFU/g > {EAp B A R E A E Atk E -
Mor-Mur 2567 7§38 & R BE3.0} 1024883
X 105 CFU/e 2 ¥ » FiAH EEREREH T
%*%9;1%{38741) o

Ak o ARIEE IR A BAE
W Rt EEEHOEME T I B - mAE
Fr st B 2 TR B R AR B B R R TR
B (23/5)A AL EE FAERFINBER - FE R
O e p S - b B s R S B R A
ZHEBE MEABSAREERMK
(p<0.05) > [F T W HR B A= Py B sl 58
HBFARRREEF® ZhERMERC
R T S o B 2 B R AN R RS - Bl
) SO T 8 AR U5 2 A 4 TR R BT B LR AR
B B S HIE B A I EARE o

i

By MR RE S 2 TERE L o HIRORMEL ~ B
A R 2 A Y R R 2 KRR AN ARt
Bk B R - SR KR AR A R
BB - HpHE ~ KOS E - KOG By
BB P 2 R 4B v E AT A B (r<0.5) © {H
TR L S pHE A Bk 2 2 A
{(p<0.05) o WK 5 #0 K 43 B R A W0 E E 22
H(p<0.01) « RARFEEERBE P FHHBEY -
B RS A TINS5 DR G KA AR i
A AFHAR o FFELREEE R R AR I AS I S B T
o AR r T LR S P E MR AR
R BA F1) HCAE #a25) o {HATY P 4R A6 A 40 A A el AR
9.1 X 104 % 7.8 X 105 CFU/g » Hi— {445 5
TH BN BB A AR - BRI A
KGR B BE(30 CFU/g)y » At H75 Yuig » AlHE
R ESARE R TIRTF YT R o B AMERUE &
ik 5 M B T T A = R R B R 10° CFU/g »

EV
L)



Journal of Food and Drug Analysis. 1996, 4(2)

R e 3 8 i B BE TS T L B DR
Witz A -

E

A SO AR SR 2R R R
HEEERAER - RMIER AW L
E B - R B -

BER

1. Kostkowsk, FV. 1982, Cheese and Fermented
Milk Food. 2nd. ed. Kosikowsk, F.V.(ed).
Edwards Brothers, Inc., Ann Arbor, Michigan,

2. Colson, Jr. J.C. and Mocquot, G. 1980. The
Milk and Milk Products, In * Microbial
Ecology of Foods " Vol, 11, pp. 499-513.
Silliker, J.H.(ed). Academic Press, Inc., New
York.

3. iR 1980, BB+ CRMEE. 2L R,
pp.A467-498. =W a4l &4k, |
4B SC.1991. BB+ R @, BN 0 T8

pp.347-389. 22 [ H At AL

5. KSR AR 1990, T AL ELEE(fr ).
o B B A A HE CNS2879 N5087.

6. REFpE, BEAW, LB, 1991, W HEE
B B R, BFE 65158

7. AOAC. 1690, Chapter 33, 948.12 Moisture in
Cheese. In “ AOAC Official Methods of
Analysis ” Vol. I p.841, 7th ed. Horwitz, W.
(ed). Assoc. Off. Anal. Chem. Washington,
D.C,USA.

8. 4EAR A AR 1974, F, R EE L B
EOWR oy Z W 5E, hs I S A CNS 3722
N6089,

0. FEWEH R BN 1974, LB AR BATE -
FLEREE > < BIE, h BB R AR HE CNS 3723
N6090.

10.Litopoulou-Tzanetaki, E. and Tzanetaki, N,
1992. Microbiological Study of White-brined
Cheese Made from Raw Goat Milk, Food
Microbiol, 9:13-19.

11.Ginn, R.E., Packard, V.S. and Fox, TL. 1986,
Enumeration of Total Bacteria and Coliforms
in Milk by Dry Rehydratable Film Methods:
Collaborative Study, J. Assoc. Off. Anal.

171

Chem. 69(3):527-531,

12. AOAC. 1990. Chapter 17, 989.10 Bacterial
and Coliform Counts in Dairy Products. In
“AOAC Official Methods of Analysis 7 Vol
I, 7th. ed. pp.435-436. Horwitz, W.(ed),
Assoc, Off. Anal. Chem. Washington, D.C.,
U.S.A,

13, Curiale, M.S. and Fahey, P. 1989. Dry
Rehydratable Films for Enumeration of
Coliforms and Aerobic Bacteria in Dairy
Products: Collaborative Study, J, Assoc. Off.
Anal. Chem. 72(2):312-318.

14.Curiale, M.S., Son, T., and Mciver, D. 1991,
Dry Rehydratable Film for Enumeration of
Total Coliform and Escherichia coli in Foods:
Collaborative Study . J. Assoc. Off, Anal.
Chem. 74(4):635-648.

15.Beuchat, I..R., Nail, B.V,, Brackett, R.E. and
Fox, T.L. 1990, Evaluation of a Culture Film
(Petrifilm™ YM) Method for Enumerating
Yeasts and Molds in Selected Dairy and High-
acid Foods. J, Food Prot. 53:864, 869-§74.

16 K. 1992, AW ARRHE B BB, H i
AT '

1787005 1983, B 4% 52 55 10 BT I A M B
k. .

18.Johnson, E.A., Nelson, J.H. and Johnson, M.
1990. Mocrobiological Safety of Cheese Made
from Heat-treated Milk, Part II. Microbiology.
J. Food Prot. 53:519-540.

19.Brodsky, M.H. 1984, Evaluation of the
Bacteriological Health Risk of 60 Day Aged
Raw Milk Cheddar Cheese. J. Food Prot.
47:530-531,

20.Brodsky, M.H. 1984. Bacteriological Survey of
Freshly Formed Cheddar Cheese. J. Food Prot.
47:546-548.

21.Fantasia, L.D., Mestrandrea, L., Scharde, J.P,
and Yager, J. 1975. Detection and Growth of
Enterpathogenic Escherichia coli in Soft
Ripened Cheese. Appl. Microbiol. 29:179-185.

22 Jones, G.A., Gibson.D.L., and Chang, J.K.
1967. Coliform Bacteria in Canadian
Pasteurized Dairy Products. Can. J, Pub.
Health 58:257-261.

23.Frank, J.F. and Marth, E.H. 1979. Survey of




Journal of Food and Drug Analysis. 1996. 4(2)

Soft and Semisoft Cheese for Presence of Fecal
Coliform and Serotypes of Enterpathogenic
Escherichia coli. J. Food Prot. 41:198-200.

24 Khayat, F.A., Bruhn, J.C. and Richardson,
G.H. 1988. A Survey of Coilform and
Staphylococcus aureus in Cheese Using
Impedimetric and Plate Count Methods. J.
Food Prot. 51:53-55.

BATH R A . 1992, FL A S HE
BEES14263555 A0 4. A B A,
TR bR A B ED. SAL.

26.Bullerman, L.B. 1981. Public Health
Significance of Molds and Mycotoxins in
Fermented Dairy Products. J. Food Sci.
39:1166-1168.

27Lieu, F.Y. and Bullerman, L.B. 1977,
Production and Stability of Aflatoxins,
Penicillic Acid, and Patulin, in Several
Substrates. J. Food Sci. 42:1222-1224, 1228,

28 Park, K.Y. and Bullerman, L.B. 1983. Effects
of Substrates and Temperature on Aflatoxin
Production by Aspergillus parasiticus and
Aspergillus flavus. J. Food Prot. 46:178-184.

29 Park, K.Y. and Bullerman, L.B. 1983, Effects
of Cycling ‘Temperatures on Aflatoxin
Production by Aspergillus parasiticus and
Aspergillus flavus in Rice and Cheddar Cheese.
J. Food Sci. 48:889-896.

30.Northolt, M.D., Van Egmond, H.P., Soentoro,
P. and Deijll, E. 1980. Fungal Growth and the
Presence of Sterigmatocystin in Hard Cheese.
J. Assoc. Off. Anal. Chem. 63:115-119.

31.Van Dender, A.G.F. and Taniwaki, M.H. 1992
Occurrence of Toxigenic Molds in Brazilian
Cheese. J. Food Prot. 55(3):187-191,

32 Kivane, M. 1990. Mold Growth and Presence
of Aflatoxin in Some Turkish Cheeses. J. Food
Safety. 10:287-294.

33.Demirer, M.A. 1972. Study on Aflatexin in
Milk and Milk Products Sold in Ankara City,
Turkey. XV. Turkish Microbiological
Congress, pp.346-349. Sep. 28-30, Ankara,
Turkey.

34 Zerfiridis, G.K. 1985, Potential Aflatoxin
Hazards to Human Health from Direct Mold

172

Growth on Teleme Cheese. J. Food Technol.
45:752-774.

35.Trucksess, M.W. and Page, S.W. 1986.
Examination of Imported Cheese for Aflatoxin
M. J. Food Prot, 49:632-633.

36.Pascual, M.R. 1982, Tecnicas Para el Analisis
Microbiologic de Alimentos y Bebidas.
Mardrid. Centro Nacional de Alimentacion y
Nutricion. Ministerio de Sanidad y Consumo,

37.Mor-Mur, M., Carretero, C., Pla, R. and
Guamis, B. 1992, A Survey on the
Microbiological Quality of a Semi-soft On-
farm Manufactured Goat Cheese. Food
Microbiol. 9:345-352.

38.Chavarri, FJ., Nunez, 1.A., Bautista, L. and
Nunez, M. 19835. Factors Affecting the
Microbiological Quality of Burgos and
Villalon Cheese at the Retail Level. J. Food
Prot. 48:865-869.

39. Collins-Thompson, D.L., Erdman, LE.,
Milling, M.E., Burgener, D.M., Purvis, U.T,,
Loit, A. and Coulter, R.M. 1877,
Microbiological Standards for Cheese: Survey
and Viewpoint of the Canadian Health
Protection Branch. J. Food Prot. 40:411-414.

40.Kivanc, M. 1989, A Survey on the
Microbiological Quality of Various Cheese in
Turkey. Int. J. Food. Microbiol, 9:73-77.

41, Ashenafi, M. 1990. Microbiological Quality of
Ayib, a Traditional Ethiopian Cottage Cheese.
Int. J. Food Microbiol. 10:263-268.

42 47 B B i A . 1992, B SR IR n A {6t P 6 )
FAE AR ()BT R B R AR, 1T
H R e B e, &L

43.Yousef, A.E. and Marth, E.H. 1987.
Quantitation of Growth Mold on Cheese. J.
Food Prot. 50(4):337-341,

44,8 3CE, METEE. 1991, 5B - FLE - Fm K
A i R S 2 AR A SR R AR R
HEMFFIR 9:426.

45 BB, B A, MUE, RES, FHHE.
1992, 178 2L 9L & A 5 8 ) R b AL 2
BME. EYERAENEE N RER
10:118-121.



Journal of Food and Drug Analysis. 1996, 4(2)
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ABSTRACT

From October 1992 o April 1993, 107 sam-
ples of natural cheeses and processed cheeses,
purchased from 11 supermarkets in Taipei, were
analyzed for both physical and hygienic proper-
ties. Processed cheeses (PC) and natural cheeses
(NC) showed the following properties: pH, 5.2 -
6.2 (PC), 5.0 - 6.8 (NC); moisture content, 25.82
- 49.87% (PC), 14.75 - 54.51% (NC); ash con-
tent, 4.02 - 6.86% (PC), 2.90 - 7.35% (NC); salt
content, 0.20 - 2.63% (PC), 0.06 - 3.35% (NC);
brine content, 0.63 - 7.08% (PC), 0.20 - 14.41%
{NC). Total bacterial counts of these two cate-

gories ranged between <10 - 7.8 X 10° CFU/g
(PC) and <10 - 1.0 X 10® CFU/g (NC), and
yeasts & molds, <10 - 9.1 X 10° CFU/g (PC) and
<10 - 2.2 X 108 CFU/g (NC). E. coli was not
detected in any of the samples, except one sample
of processed cheese was contaminated with 30
CFU/g of coliform. There were significant differ-
ences in pH value, moisture and ash content
(p<0.05) between processed cheese and natural
cheese. No significant relationship was found
between physical and hygienic properties (£<0.5).

Key words : Physical properties, hygienic properties, natural cheese, processed cheese.
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