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Quality Characteristics of Cholesterol Free UHT Pasteurized Milk
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Technical Research Institute, HaiTai Dairy Co., Ltd., Suwon 440-310, Korea

Abstract

The purpose of this study is to investigate the quality characteristic of cholesterol free milk helping the
reduction of serum cholesterol. Cholesterol free milk stored at 10+ 1°C was evaluated with general analysis,
stability, cholesterol, microorganism, aflatoxin M, antibiotic, antibacterial agent, color, and sensory evaluation.
Animal fat contents were significant (p<0.05), but normal values. Quality characteristics of alcohol test,
freezing point, and somatic cell count were general milk data with stability. Cholesterol content, microorganism,
and aflatoxin M: were not detected. Also antibiotic and antibacterial agent residues were not detected by
Parallux, CharmIl, TTCI, and Eclipse method. Color of CFM1 was significant, while CFM2 was similar with
conventional milk. Compared to control milk made by conventional way, QDA scores of color and mouthfeel
in CFM1 were significantly different, whereas CFM2 did not show any significant. These quality characteristic
results suggested that health-oriented cholesterol free milk would be made by food additive.
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Table 1. Comparision of the general analysis and stability of conventional milk and cholesterol free milk

Component Content
CM CFM1 CFM2

Moisture (%) 87.230.04"? 91.50£0.04° 91.02+0.02°
Milk protein (%) 371+0.05° 3.70+0.05” 3714005
Milk fat (%) 4.00£0.04* 0.05£0.03° 0.05+0.04°
Solid not fat (%) 8.77+0.04° 8.45+0.02° 8.9310.02°
~ Specific gravity 1.0318£0.00° 1.0360+0.00° 1.0350+0.00°
Titratable acidity (%) 0.12+0.00° 0.12+0.00% 0.12+0.00°
pH 6.94£0.00° 6.95+0.01% 6.95+0.00°
Alcohol test - - -
Freezing point (°C) -0.52 £0.00° -0.49=0.00 -0.52+0.00°
Somatic cell count (cell/mL) 6.1x10"£0.06° 55%10°£0.06° 1.9%10"+0.05°

Data are meantstandard deviation values (n=5).

Mean with different superscripts in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Table 2. Cholesterol contents, microbiological quality, and
aflatoxin M; level of conventional milk and cholesterol free
milk

Inspection item CcM CFM1 CFM2

Cholesterol (mg/100 mL)  7%0. 0,” 0+000  0%+0.00

Coliform (CFU/mL) ND? ND ND

Standard plate count ND ND ND
(CFU/mL)

Aflatoxin M; -3 - -

Cho]esterol data are mean*standard deviation values (n=5).
®Not detected (n=5).
¥Negative (n=5).
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Table 3. Results of antibiotic and antibacterial agent res-

idues in conventional milk and cholesterol free milk by

Parallux, CharmIl, TTCII, and Eclipse method
Interpretation

CM CFM! CFM2

Residue

Benzylpenicillin - ~ -
Procainebenzylpenicillin - ~ -
Ceftiofur - - -
Oxytetracycline - - -
Neomycin - - -
Dihydrostreptomycin - - -
Streptomycin - ~ -

Antibiotic

Sulfadimethoxine - - -
Sulfamethazine - ~ -
Sulfamerazine - ~ -
Sulfathiazole - ~ -
Sulfadiazine - ~ -
Sulfacetamide - - -
Sulfachloropyridazine - - -
Sulfadoxine - - -
Sulfamethoxypyridazine - ~ -
Sulfapyridazine - - -
Sulfaguinoxazole - - -
Sulfisoxazole - ~ -
Sulfamethoxazole - ~ -
Sulfamethizole - - -
Dasone - ~ -

TTClI - ~ -
Eclipse test - - -

Antibacterial
agent

"Negative (n=5).
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Table 4. Color properties of conventional milk and cho-
lesterol free milk

s 1 Color

ampie L* a* b*
CM 91.60+0.22"2 -584+021°  9.98+0.15
CFM1 83.54+0.27° -8551055°  6.89+0.19°
CFM2 8491%0.19" -846%031"  7.46+023°

"Color data are mean=standard deviation values (n=10).
PMean with different superscripts in a column are significantly
different at p<0.05 by Duncan’s multiple range test.
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Off-flavor

Aftertaste

Cooked flavor

Fig. 1. QDA profiles for sensory characteristics of milks.
B- CM, -O-- CFMI1, -A- CFM2.

Rating scale! 0 (week) to 15 (strong).

"p<0.05, “p<0.01.



528 A

9 Atgto] A2 CFM1% o
o} ubde] CFM2% A E 743 2
ols] qAre] FAlgo] Frlxle] x
Mouthfeel & CFM1o] o) 279} 24
v, CFM2+= #to]7) §lo] A7k gkA el
A A= et

27 7bel 214 (p<0.05)°] %

S sz
telzb =A] edskeh.
Apo] 7} ub A ahed o
A EFNE 7F5Ad o]

(@] ok
Rl —

d% 55 < 3 F
uhe- A 2-2A-L £t A A3FAL conventional m
F %= 9} §-AF3) cholesterol free & A &3 & & E‘
S At gttt = EA xuk Rl g F2 7o) S
13 7}°ﬂ 2139l 2po]E B 2w (p<0.05), &
= %, 7k, A EZg A kg Ade] ole FA
B ‘/}E}‘*ﬂﬁi‘;} LY 2E B2 EHz:rtfl 7 mg/100 mL el

o Hl}

Al A} =] Sut

A b Eal2HE

o
%‘ﬂﬁﬂ
o ox
nmlooii).{

it Jlm

= & 4 9l A7t
ek, 3—5— Aol oSS A 25 Qek o gel
4 M, FAEA0E) D FAFFASE) BFEAE &

Aojels FA ‘& Aol 7t lsdt. Yot P57 AL F color
= &9} CFMIe| 94 (p<0.05)e] 31l 2t CEM2+
o}t =R ekt AAAH o2 B A= AT F CFM2
7} HE 989l Zado g §ag A= gk ol

terot free $-2] N 7 A Al shedct

choles-

ret

il

1. Goésta Bylund MS. 1995. Dairy Processing Handbook. 1st
ed. Tetra Pak Processing Systems AB, Lund, Sweden. p
1-12.
2. Ministry of Agriculture and Forestry. 2003. Korea in the
World. Office of Planning and and Management, Gwacheon,
Korea. p 25-108.
3. Brown MS, Goldstein JL. 1986. A receptormediated path-
way for cholesterol homeostasis. Science 232: 34-46.
4. Brown MS, Goldstein JL. 1984. How LDL receptors influ-
ence cholesterol and atherosclerosis. Sci Am 251: 52-60.

. Korea National Statistical Office. 2002. Statistical Result
of Death Cause in 2001. Population Analysis Division, Dae-
jeon, Korea. p 1-29.

6. Castelli WP, Wiison PF, Levy D, Anderson K. 1990. Serum
lipids and risk of coronary artery disease. Atherosclerosis
Rev 21: 7-19.

w

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Buck ML, Gilliland SE. 1994. Comparison of freshly isolated
strains of Lactobacillus acidophilus of human intestinal ori-
gin for ability to assimilate cholesterol during growth, J
Dairy Sci 77 2925-2933.

Oh HI, Chang EJ, Kwak HS. 1998. Removal conditions of
cholesterol from cream by saponin treatment. Korean J
Food Sci Ani Resour 18 224-231.

Ahn YT, Kim BH, Kim HU. 2000. Effect of acidophilus milk
on the reduction of serum cholesterol level of Korean adults.
J Anim Sci & Technol 42: 223-234.

Jeon JK, Kim BY. 2004. Studies on cholesterol free Mozzarella
cheese manufacture. J Korean Soc Food Sci Nutr 33: 587-
592,

Jeon JK. 2005. HACCP Dairy Guidline. 8th ed. HaiTai Dairy
Co., Ltd., Suwon, Korea. p 13-15.

AOAC. 199. Official Method of Analysis. 16th ed. Asso-
ciation of official analytic chemists, Washington DC, USA.
Ministry of Agriculture and Forestry. 2001. Standardization
Handbook of Raw Milk Inspection. 1st ed. Jungin Press,
Anyang, Korea. p 1-5.

Neal CE, Calbert HE. 1955. The use of 2,3,5,~triphenyl
tetrazolium chloride as a test for antibiotics substance in
milk. J Dairy Sci 38 629-633.

. Stone H, Sidel J. 1985. Evaluation Practices. Academic

Press, Florida, USA. p 215.

Jeon HJ. 1996. Cookery scientific function of milk and dairy
products. Proceedings of the Korean Society of Food and
Cookery Science Conference. p 257-267.

Cho YH, Hong YH. 2000. Gelation behavior of ultra high
temperature pasteurized milk during storage. Korean J
Food Sci Ani Resour 20: 8-14.

Smith KL. 1983. A discussion of mastitis control. J Dairy
Sci 66: 1790-1794.

National Veterinary Research & Quarantine Service. 2004.
Stock Farm Products Labeling Standard: Public Notice No
2004-4. Anyang, Korea.

Rural Development Administration. 2001. Food Compo-
sition Table. 6th revision. Sangnok Press, Suwon, Korea.
p 310-315.

Kwon SH, Ahn, JJ, Kwak HS. 1998. Quality changes in
various heat-treated market milks during storage. J Ko-
rean Dairy Technol Sci 16 90-97.

Van Egmond HP. 1995. Regulations, quality assurance and
reference materials of mycotoxins. Food Additives and Con-
taminants 12: 321-330.

Harding F. 1995. Milk Quality. Blackie Academic and Pro-
fessionals, London, UK. p 127-150.

Korea Food & Drug Administration. 2002. Food code. Ko—
rea Foods Industry Association, Seoul, Korea. p 48-54.

. Jaddou HA, Pavey JA, Manning D]J. 1978. Chemical anal-

ysis of volatiles in heat treated milks. J Dairy Res 451 391-
403.

(200593 14 229 A< 20051 39 30 A=)



