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Abstract

Nutrients fortified dairy products declare their contents on the label for nutrition claim and marketing. However, there are
few monitoring studies about relations between actual quantities of fortified nutrients and the described ones on the label.
This study was carried out for comparing actual fortified nutrient contents with labeled ones. Forty calcium fortified dairy
products and twenty four fructooligosaccharides (FOS) fortified dairy products were sampled at supermarkets located in
Anyang, Korea from March to November in 2010. Calcium contents were analyzed by using inductively coupled plasma
optical emission spectrometry followed by microwave sample digestion, and FOS contents were analyzed by HPLC-ELSD
followed by solvent extraction. In fresh milk, calcium contents ranged from 1.0 to 2.4 mg/mL, and those values were 87~
127% of their labeled contents. In fermented milk products and cheeses, calcium contents ranged from 0.3 to 1.6 mg/g (89~
131% of their labeled contents), 4.2 to 23.0 mg/g (83~127% of their labeled contents), respectively. FOS contents ranged
from 9.09 to 18.89 mg/g in FOS contents labeled products and showed 83~154% compared to their labeled quantity, and
ranged from 1.3~30.8 mg/g in products without quantity labeling. In conclusion, the amounts of calcium and FOS in dairy
products were above 80% compared to their labeled ones and conformed to the Korean official livestock products labeling

standard.
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Table 1. Sample digestion parameters for calcium analysis
using microwave digestion system

Table 4. Instrumental analysis parameters for fructooligosac-
charies analysis in dairy products using HPLC-ELSD

o Ramp time  Holding time
Step Temp. (°C) (nf)in) (mii)
initial 25 - 0
step 1 110 5 10
step 2 140 5 10
step 3 160 10 10
Total run time 50

Column Prevail™ Carbohydrate ES, 5 pm, 4.6x250 mm
Mobile phase  A: acetonitrile, B: water (gradient mode)
. Time (min) : 0, 28, 38, 45, 50
Gradient o/ B'. 25, 25, 40, 45, 50
Flow rate 1.0 mL/min

Column Temp. 30°C
ELSD Detector Tube temp. 90°C, N, gas flow 1.5 L/min, gain 8

Table 2. Standard calibration curve for calcium analysis in
dairy products

Element Concentration (pg/mL) Correlation
STD 1 STD 2 STD 3 coefficient
Ca 1 25 5 0.9999

Table 3. Instrumental analysis parameters for calcium analy-
sis in dairy products using ICP-OES

Parameters Values
Power 1,200 W
Lines Ca (317.933 nm), SBR (3.0)
Viewing height 6.0 mm
Nebulizer gas flow 0.5 L/min
Auxiliary gas flow 0.5 L/min
Plasma gas flow 10.0 L/min
Pump (rpm) 10.0

of Ay
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Table 5. Calcium analysis results in calcium fortified dairy products

o A serving size Contents (mg) Labeled value Analyzed Percentage
Category” Manufacturer No. Description? (nLorg)(a) Perserving (mg/mLorg)  value (n=3) of labeled
size (B) (B)/(A) (mg/mL or g) value (%)
A 1 EM 200 240 1.2 1.2 104
1 LFPM 100 105 1.1 1.0 97
2 SLFM 200 410 2.1 22 109
1 LFPM 220 440 2.0 2.1 103
B 2 LFPM 200 440 22 2.4 111
M 3 HLM 200 412 2.1 2.1 100
D 1 LFPM 100 120 1.2 1.5 127
1 SLFM 200 260 1.3 1.4 109
2 SLFM 200 410 2.1 22 109
E 1 SLFM 100 120 1.2 1.3 106
2 PM 100 150 1.5 1.9 123
G 1 EM 200 500 2.5 22 87
1 FM 80 35 0.4 0.5 104
2 FM 80 35 0.4 0.6 131
1 FM 80 36 0.5 0.5 105
B 2 FM 80 110 1.4 1.6 117
3 FM 80 60 0.8 0.7 98
M 4 FM 80 60 0.8 0.7 98
1 TFM 80 105 1.3 1.3 98
H 2 FM 80 30 0.4 0.3 89
3 FM 80 30 0.4 0.4 111
D 1 TFM 80 80 1.0 1.2 123
F 1 FM 80 60 0.8 0.8 101
E 1 FM 100 75 0.8 0.9 114
A 1 SPC 18 180 10.0 10.9 109
2 SPC 18 180 10.0 12.0 120
C 1 SPC 18 157 8.7 9.8 113
1 SPC 18 360 20.0 16.9 85
I 2 SPC 24 192 8.0 8.6 107
3 SPC 24 84 3.5 4.2 120
4 SPC 24 84 3.5 42 120
C D 1 SPC 18 185 10.3 11.8 115
J 1 SPC 100 2000 20.0 21.1 106
Imported A 1 SSPC 21 400 19.0 23.0 121
2 MPC 24 150 6.3 6.5 104
Imported B 1 MPC 100 500 5.0 5.6 113
Imported C 1 SPC 21 100 4.8 5.6 116
F 1 SPC 18 360 20.0 16.6 83
2 SPC 18 180 10.0 12.7 127
K 1 SPC 18 360 20.0 19.3 97

M (Milk), FM (Fermented milk), C (Cheese).

2EM (Enriched milk), LFPM (Low-fat processed milk), SLFM (Strengthened low-fat milk), HLM (Hydrolyzed lactose milk), PM (Pro-
cessed milk), FM (Fermented milk), TFM (Thickened fermented milk), SPC (Soft processed cheese), SSPC (Semi-soft processed
cheese), MPC (Mixed processed cheese).

2 A3} FAGE tiH] 104~121%2 YERTH 3k Q1Z7ke] WM9E 4,900+130 mg/kge] ™ (NIST, 2009), Al

Zgio] 283 AlgHe Aole AUe 318 95t Ak 4,824+159 mgkg (n=10)0-2 A=t F ==
o] = EF7]4 Y National Institute of Standards and Te- 9843.3%= 0.1%(1 mg/g) olde] THolA I8 95-105%
chnology, NIST USApPIA 743 HFASEZ SRM 1849 & HASIAL )&= CODEX 7o]|=of H3tE= A7E B
Infant/Adult Nutritional Formulag #-25}e] 1 Q1533 £ 2 (CODEX, 2010), AU %= RSD 3.4%% wi-$ 453t
AgkE vl BT BEgd WE A HE vY AFE B tKTable 6). AlAAS] SHE HI7HE 9t
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Table 6. Accuracy and precision data for calcium determina-

tion method (n=10)

SRM 18467 certified Analyzed calcium Recovery  RSD

value (mg/kg) content (mg/kg) (%) (%)
4900+130 4824+159 98+3.3

DAn infant formula sample, purchased from NIST (USA) to
validate methods.

Table 7. Calcium analyzed value and z-score of FAPAS® pro-
ficiency test

Assigned value Result
FAPAS® round z-score
(mg/kg) (mg/kg)
FAPAS® 1858
Nutritional elements 95.5 92.6 -0.4

in canned meat

=) %37 A7 (The Food and Environment Research
Agency)ellx] AAJSRE AFEA SEEZZIRQ] FAPAS”
(Food Analysis Proficiency Analysis Scheme)l] ZFoqd}ed,
ZAAA 377) AEAe] AlFgka} vl B33 A z-score
= 042 W53 A3 Gt 71E]] |7 <28 5%k 2
= HATKTable 7).

nystose 350l ti3lA] A4S FasiAth. 2gESYIT
L g e %HYRE g BAPL oo, e AlE
o] HAZIEAITE Ho AATH YEZ AMEH= ZHELT
AZFE 100% FEE 55% 59 YEE ARSI glo] &
A& A =% BAS 95 ko] dasidth 7t
F2AIFCLERT 2241%, s IAE, A AE)el
gt TFEST Y JEFIE TR s AlFEE
3HHE(n=3) &A% Ao Table 87 vt ZetESE| Y
o] AZES WIaHF 167FAAE 42-30.8 my/g, TFE

fr 6472 9.0~10.6 mg/g, 5 1#1F 18.5 mg/mL, X|=
IAENA 13 mglg FFO02 F2 Lafid ol 37}

=o] Qo Y sy XZFoE AshEo] ATt

i AFolA B TS FAIS |k 25
EgT|uge] 37 oJReke BAISIL JSlon, ZSHES
e s TG V19 fAFE EEY HE v
= 6.5~189 mg/gO & FAIFF tiH] 83~154%2] A= K
R, Y A] 2041552 37} o5 gR1g = USITt Shin
5(2006)2] Aol wEH ZELE|ago] diE A
ol A ARG A EAERS Hlwskl om EA ]

Table 8. Fructooligosaccharides analysis results in its fortified dairy products

Labeled A Serving Labeled FOS Contents based  Analyzed  Percentage of
1y  Manu- value per  size or total . . _
Category facturer serving —— value per Purity on purity value (n=3) labeled
0, 0,
size (mL or g) mg/mL or g (%) (mg/mL org) (mg/mLorg)  value (%)

A 1 1% 150 mL 10 55 5.5 6.50 118

2 1% 150 mL 10 55 5.5 6.72 122
1 80 mL 14.53
C 2 80 mL 18.55
3 140 mL 27.33
4 140 mL 30.76
H 1 170 g 9.55
M 2 170 g 10.39
1 450 mL 10.36
G 2 450 mL 16.07
3 450 mL 15.05

4 1.23% 450 mL 12.3 100 12.3 18.89 154
F 1 150 mL 11.40
2 900 mL 9.86
E 1 100 mL 4.17

D 1 2% 140 mL 20 55 11 9.09 83
E 1 150 mL 8.72
1 80g 10.40
2 80g 8.98
TEM C 3 80g 10.33
4 80g 10.58
5 8 g 9.76
MB B 1 225 mL 18.49
SPC 2 18¢g 1.33

DFM (Fermented milk), TFM (Thickened fermented milk), MB (Milk beverage), SPC (Soft processed cheese).
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