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ABSTRACT - Our objective in this study is to assess the safety of docosahexaenoic acid (DHA) fortified milk of
dairy cows fed feeds containing protected fish oil treated with formaldehyde by analyzing formaldehyde concentration
in commercial milk and DHA fortified milk of dairy cows fed formaldehyde treated feed. There are 3 milk samples in
this study: Commercial milk (CM), DHA fortified milk for Kid (DHA-K) and DHA fortified milk for Baby (DHA-B).
We confirm the fresh quality of these three samples by physicochemical tests. In fat content result, three groups are
significantly different at the p < 0.05 by Duncan's multiple range test, but fat content of group DHA-K is about half
the level of the other two groups. Protein content of group DHA-K is 1% higher than other two groups. According to
the analysis result of DHA content of DHA fortified milk, DHA content of DHA-B is two-fold higher than DHA-K.
Similar pattern was seen in the intake based on age. According to HPLC analysis result of formaldehyde concentration
in milk, commercial milk and DHA fortified milk are between 0.013 ppm and 0.057 ppm which is formaldehyde stan-
dard level in fresh milk settled in WHO (World Health Organization). Three groups have no significantly differences
at the p <0.05 by Duncan’s multiple range test. For this reason, it can be concluded that there is no transition of form-
aldehyde from dairy cows fed formaldehyde treated feeds to its produced milk. Safety about formaldehyde of DHA
fortified milk of dairy cows fed formaldehyde treated feeds is considered similar to commercial milk.
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Table 1. Analytical conditions of GC FID

Detector : Flame ionization detector

Column : Agilent Technologies HP-FFAP,
300 mm x 0.32 pm, 0.52 mm

Mobile phase : Helium (He)

Flow rate : 1.5 mL/min

Injection Temperature :230°C

Oven Temperature : 12(;(())02 ((22 (;n rllill)n)—> 4°C/min —

Detection Temperature : 250°C
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Table 2. Analytical conditions of HPLC

Detector : Diode-array detector
: Shiseido Capcellpak UG120
Col ’
oumn C18,4.6 mm x 250 mm, 5 ym
Mobile phase: Solvent A : D.W
Solvent B : Methanol
Time (min) % of solvent A % of solvent B
0 70 30
14 0 100
19 0 100
21 70 30
25 70 30
Flow rate : 1.0 mL/min
Wavelength 1415 nm
Injection volume  :20 uL
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Table 3. Water, Ash, Fat and Protein contents of commercial milk
and DHA fortified milk

M DHA-K DHA-B
Water contents (%) 87.27 +0.10* 88.47 +0.19" 87.49 = 0.10°

Ash contents (%) 0.53+0.02" 0.58+0.01* 0.48=0.05°
Fat contents (%) 3.88+0.05° 1.85+0.06° 3.80+0.08
Protein contents (%) 3.36 £0.03* 4.34+0.10° 3.28+0.03°

CM : Commercial Milk, DHA-K : DHA fortified milk for Kid,
DHA-B : DHA fortified milk for Baby.

**Means in a row by different superscripts are significantly differ-
ent at the p <0.05 by Duncan's multiple range test.
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Table 4. Acidity, Acid Value, and pH of commercial milk and
DHA fortified milk

cM DHA-K DHA-B
Acidity (%) 0.14+0.01° 0.13+£0.01* 0.110.00"
Acid Value (mg/g) 0.20+0.02*° 0.19+0.02° 0.18+ 0.01°
pH 6.68+0.05° 6.70+0.02° 6.72+0.01°

CM : Commercial Milk, DHA-K : DHA fortified milk for Kid,
DHA-B : DHA fortified milk for Baby.

**Means in a row by different superscripts are significantly differ-
ent at the p < 0.05 by Duncan's multiple range test.

If acidity(%) was under 0.18%, it’s standard.
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Fig. 1. DHA contents of DHA fortified milk
DHA-K : DHA fortified milk for Kid, DHA-B : DHA fortified
milk for Baby. “® Mean in row by different superscripts are signif-
icantly different at the p < 0.05 by Duncan's multiple range test.
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Fig. 2. HPLC-UVD chromatogram of formaldehyde
Representative chromatograms of 0.125 ppm formaldehyde.
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Table 5. Recoveries and LOQ of formaldehyde

Spiked Conc. (ppm)  Recovery (%) and SD LOQ (ppm)
0.005 96.72 +£2.53
0.01 94.75 + 3.58 0.005
0.05 100.19 £ 3.45
TS5 Agsled X 5L = 28 0.005, 0.01, 0.05

ppm< spiking SHATH 3L 34 2Tk
FAZ AT 5% 240 9475-100.19%
W99} 5% oS VHEFNT Sgola B M se
W24 #EEA] ZtH(Table 5).
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Fig. 3. Formaldehyde concentration in Milk and DHA fortified
milk

Black bar : commercial milk, Gray bar : DHA fortified milk, CM :
commercial milk, DHA-K : DHA fortified milk for Kid, DHA-B :
DHA fortified mitk for Baby. Formaldehyde concentration in milk
is substitute standard curve for peak area. Final formaldehyde con-
centration in milk is made analysis concentration multiply by dilu-
tion multiple. **Mean in row by different superscripts are sig-
nificantly different at the p < 0.05 by Duncan’s multiple range test.
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