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Survey of calcium, fat and lactose contents in processed milks
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In this study, we compared nutrient content emphasized on labelling of processed milks with that of
whole milks and evaluated how well they conform to labelling standard. A total of 98 samples (33
whole milks, 28 calcium fortified milks, 30 low-fat milks and 7 lactose hydrolyzed milks) were col-
lected in hypermarkets in Seoul from August 28 to August 30 in 2012. Calcium, fat and lactose contents
were tested in the samples. Calcium contents ranged 102.2~113.0 mg/100 mL in whole milks and
120.1~337.8 mg/100 mL in calcium fortified milks. The level of calcium contents in fortified milks
ranged very broad. Accordingly, the standard of calcium contents on fortified milks will be required.
Fat contents ranged 3.1~3.9 g/100 mL in whole milks and 0.1~1.9 g/100 mL in low-fat milks. The
average of fats content in low-fat milks was nearly one third than whole milks. Lactose contents was
ranged 4.6~5.1 g/100 mL in whole milks and not detected in lactose hydrolyzed milks. All of proc-
essed milks were suitable to processing standard and labelling standard. But nutrition claims often used
on processed milk such as "High" or "Low" were not adequate to indicate the exact nutrient content,
which is a cause of the confusion for milk product labelling to consumers. We need a lot of research
about nutrient labelling that can deliver appropriate and understandable information to customers.
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Industries, Ltd., Japan)> 35L& 4-4 AES AHE
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Table 1. Analysis conditions of HPLC for lactose

Analytes Lactose

Column Carbohydrate (5 puL, 4.6x250 mm, Waters)
Mobile phase (isocratic) A:B=75:25 (A: acetonitrile, B: water)
Detector Refractive index
1.2 mL / min

Injection volumn 20 uL

Flow rate
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o= AgsteThFig 1) 3 wE wAstel Bl4ge A B4
95.6:1.4%, o] A|4>(Coefficient of Variation)= 1.44%
AZo 2 B Rt
BHS 1000 mgle FHEE SHAL, RFE gy
10,000 mg/L =2 FF8HME ZA|3}o] 50% aceto-
nitrile2 A 02 3A4sto] Z}7f 33] SA4sto] 4 SPSS 20.0= ©]-8 3}01 okt 7ol #ol
FA 2 AETAE A= TH(Table 2). £ sh] ff8l =HEE 34, AFSY AT
3 293 Aol 1] el SR B 2 o
oo A 2 9po AR Ho] dots] gIs) U]
2] BAMRAS 5191, Scheffe W OR AFSEAS}
2y EEOY(1,000 mgL)TH 4% EZEM(10,000  of IF 7Ho] BAAL AAFAHP<0.05)
mg/L)yS AR ZF Al7of 37}?<1 FTEE HAME
oF FUT HA HHoz 33 WHEEASHAC
2 1
A 100 5 99 337, ZEATEE 287, ANLG 30
g =00 - A, el 71 5 F BUS A A,
fi‘ 600 - A, 9 dFs Sk, 7 AlEFeol #:AE
T 400 - FIEE A vlaskth @ Sf F 3270 AlF
=
£ 200 - o] Zhs TAITE 100.0~119.1 mg/100 mLo]g]oH,
2 e m3EA]l 1ol QlTy ZETe ol A e AT
j200y 3 10 20 }mg; ]43 080 120.0~350.0 mg/100 mLO. 2 A|Z=H= Hx7} A§
conc{mg/L
B 4000 o} 3l 939 A FAFL 3.5~5.0 g/100 mLo| Y
3500
E 3000
% 2300 Table 2, Limit of detection (LOD) and limit of quantification
% 2000 (LOQ) of analytes
= 1500
E 1000 Analytes LOD* LOQJr
5°Z Calcium (mg/kg) 0.014 0.042
co0 1000 1500 2000 Lactose (%) 0.004 0.01
conc{mg/fL)
*3.30/S (o=the standard deviation of the response, S=the slope of
Fig. 1. The standard calibration curves of calcium (A) and lactose the calibration curve). "0o/s (o=the standard deviation of the
(B), (>0.9999). response, S=the slope of the calibration curve).
Table 3. Recovery of lapctose by standards addition method
Analytes Recovery rate (%, n=3)* Coefficient of variation (%)
Calel 10 (mg/kg) 20 (mg/kg) 40 (mg/kg) 10 (mg/kg) 20 (mg/kg) 40 (mg/kg)
alcium
99.5+1.5 98.9+0.8 98.3+1.4 1.47 0.78 1.47
200 (mg/kg) 400 (mg/kg) 800 (mg/kg) 200 (mg/kg) 400 (mg/kg) 800 (mg/kg)
Lactose
99.4+5.6 99.8+2.9 101.2+1.3 5.58 2.88 1.24
*MeanSD.
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Table 4. The labelling of nutrient content for market milks

Calcium Fat Lactose
Type n
n Content (mg/100 mL)* n Content (g/100 mL)* n Content (g/100 mL)*
Whole milk 32 104.7+4.4 (100.0~119.1) 33 3.940.3 (3.5~5.0) 33 4.840.5 (2~5.0)
Calcium fortified milk 28 197.7+£50.4 (120.0~350.0) - - - -
Low-fat milk - - 30 1.1+0.6 (0.0~ 1.8) -
Lactose hydrolyzed milk - - - - 7 0.0 (0.0)
*Mean=SD (range). "Number of labelled sample.
Table 5. The analysis results of nutrient content for market milks
Type No. of samples Calcium (mg/100 mL) Fat (g/100 mL) Lactose (g/100 mL)
Whole milk 33 108.1£2.6* (102.2~113.0) 3.6£0.2 (3.1~3.9) 4.740.1 (4.6~5.1)
Calcium fortified milk 28 200.5+52.5 (120.1 ~337.8) - -
Low-fat milk 30 1.140.6 (0.1~1.9) -
Lactose hydrolyzed milk 7 - N.D' (0.0)
*Mean=SD (range), Not detected.
Table 6. Ratio of examined nutrient content to labelling
Calcium Fat Lactose
Ratio (%) . Calcium . . . Lactose
Whole milk fortified milk Whole milk Low-fat milk Whole milk hydrolyzed milk
120< - 1 - - 1 -
110=~ <120 9 4 3 -
100~ <110 21 11 4 20 8 7
90<~ <100 2 9 16 6 24 -
80<~ <90 - 3 11 - - -
<80 - - 2 1 -
Total 32 28 33 30 33 7
omn, AAHLSL 0.0~1.8 g/100 mLo|tt 3 & 2/100 mL)o|lon, A AWLE= 0.1~1.9 g/100 mL
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Table 7. Comparison of calcium content for whole milks according to company
Company No. of samples Calcium (mg/100 mL) Fat (mg/100 mL) Lactose (mg/100 mL)
A 6 105.0+1.3* 3.540.2 4.740.1
B 3 106.143.5 3.6+0.1 4.740.1
C 4 108.2+1.1 3.6+0.2 4.740.2
D 9 109.0+2.2 3.740.1 4.840.2
E 2 109.6+0.5 3.6+0.1 4.740.0
F 3 109.8+0.5 3.6+0.1 4.840.1
G 5 110.6+2.1 3.540.3 4.740.1
Total 32 108.2+2.6 3.6+0.2 4.740.1
*Mean+SD (range).

Table 8. Comparison of labelling standard and processing standard for nutrient components in processed milk

Calcium Fat Lactose
Processing standard Fortified milk (-*) Low-fat milk (Less than 2%) Lactose hydrolyzed milk (Less than 1%)
Labelling standard ‘High’ (More than 105 mg/ 100 mL) ‘Low’ (Below 1.5%) ‘Free’ (Below 0.5%)
*Not defined the criteria.
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