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Effects of nutrient supplement on generation of formaldehyde in
skim milk powder
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ABSTRACT: Objective To research the effect of different nutrient supplements on generation of formaldehyde in

skim milk powder. Methods The skimmed milk powder was added with 5% effective content of a single nutrient

fortifier, and the formaldehyde content was measured after heat treatment. The single factor experiment was
conducted to investigate the effect of different nutritional fortifier on formaldehyde production, and then the factor
with notable effect was selected for two factor combination experiment to research the interaction between different
nutrition supplements. Results After heat treatment at 110 °C for 10 min, the single factor experiments indicated
that vitamin E, vitamin B;, calcium pantothenate and nicotinamide significantly restrict the generation of
formaldehyde (P<0.05), and vitamin B, significantly enhanced the generation of formaldehyde in skim milk powder
(P<0.05), and ferric pyrophosphate, zinc gluconate, vitamin A, vitamin D, vitamin B¢ and vitamin C unremarkably

affected the generation of formaldehyde (P>0.05). Factor combination experiments showed that the enhancement
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effect of vitamin B, on formaldehyde production was greater than the inhibitory effect of vitamin E, vitamin B,

calcium pantothenate and nicotinamide on formaldehyde production. Vitamin E and calcium pantothenate had a

synergistic effect in inhibiting the production of formaldehyde. Conclusion The paper researches the effect of

different nutrient supplements on generation of formaldehyde in skim milk powder, and the results provide directive

function for insight into the mechanism of generation of formaldehyde in milk powder and regulation of

formaldehyde in the production procedures.
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2.1 mm, 1.7 pm); FEJR: 40 °C; 3Rl 0.1% H BR/KER: LG
=37 (V:V); Wiid: 0.4 mL/min; #ERER: 5 ul; VRN,
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P A o R R 2 s N M
(multiple-reaction monitoring, MRM); B4 H,[E: 3000 V;
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HLHE 380 V; LA SEESNE 1.

F1 BBITEYRRIESH

Table 1 MS parameters of formaldehyde derivatives
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Fig.l1 Effects of temperatures on color sensory of SMP
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Fig.2 Effects of heat treatment times on content of formaldehyde in
SMP addition with 5% ferric pyrophosphate (n=3)
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Fig.3 Effects of heat treatment times on content of formaldehyde in
SMP addition with 5% zinc gluconate (n=3)
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Fig.4 Effects of heat treatment times on content of formaldehyde in
SMP addition with vitamin A (n=3)
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Fig.5 Effects of heat treatment times on content of formaldehyde in
SMP addition with vitamin D (n=3)
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Fig.6 Effects of heat treatment times on content of formaldehyde in
SMP addition with vitamin E (n=3)
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Fig.7 Effects of heat treatment times on content of formaldehyde in
SMP addition with vitamin B, (n=3)

2.5 MAEER. CZERES. HAEZ C MR P EREE
PR

B 10~11 43 BB 2 BRES Mndid: R C Bmaim
TR INZH F R P BRI ) A A B 25 SR Sea g
O, R R R 5 2 B AR LA M 5, 76 30 min
DUHT, B2 rp R 3 K T AR WS N 41 (P<0.05),
MPAE PR LS 30 min 5, WANAURIA AR A b R 1 5 ok



632 B il 2 A iR A I A 4

FH13E

TG 25 51(P>0.05) o 2R B LEAL T I FAKE BRI [R] D, AR gk e
FNYZ 1 465 Xof Jd Mg 2Ly o B 1% 7 A L kI PE . 7
30 min Ji, AT AR PR IS [R] A o 3 3 S50KH 1 g 1) T4
LRSI A A, METREJS T I FE R AR AR . T 4R
ZE CHEBIHBA—FERMERNCE, 7EHAEHEET 10 min, %
T ARG 2 v B S N BT 2 22 5 (P>0.05) . T
PALFE 10 min J5, AINLAYT B A B LR 24T
TIREPR B FE C AR AR — VR AE et iy 1)
oy b B S L TR AR O T B, 4E &K C T LA
TR E R R N, MR HE— DA F R R n . S 2
R, AR C RRAR 0T i R PR F 2B LA

10 -

9| —+SMP
=+ SMP+VB,
/b\o -
&
g
<1

8
7
6
5

#ar

B3
21
1

0 10 20 30 40 50 60 70
b HRE ] /min

P8 HAh PN AL R N4k A= 32 B A7 o Y 25 10 11y
R (n=3)
Fig.8 Effects of heat treatment times on content of formaldehyde in
SMP addition with vitamin B, (n=3)
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Fig.9 Effects of heat treatment times on content of formaldehyde in
SMP addition with vitamin B (n=3)
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Fig.10 Effects of heat treatment times on content of formaldehyde
in SMP addition with nicotinic acid (n=3)
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Fig.12 Effects of heat treatment times on content of formaldehyde
in SMP addition with vitamin C (n=3)
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Fig.13 Results of factors combination experiments (n=3)
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Table 2 Verification results of 6 kinds of market infant formula
milk powders (n=3)

JEREHPAE TR U+ A B+ AL R

FE JEAE/(mg/kg)

/(mg/kg) /(mg/kg)
Fefh 1 2.076+0.07° 2.953+0.12° 2.535+0.10°
Fefh 2 2.028+0.09° 2.886+0.10" 2.438+0.12°
Fefh 3 4.649+0.13° 5.509+0.08" 5.314+0.09°
Fefh 4 4.191+0.11° 5.878+0.06" 5.079+0.07°
Fefh s 1.765+0.12° 2.106+0.10° 1.886+0.08°
FEdh 6 4.455+0.13° 5.007+0.05° 4.847+.010°

T ORI R SR A ) 2 22 5 (P<0.05).,

HH 3R 2 WA, 6 Fimi B S LEC T WM i F i i LA
HMRES, RS S, &5 R(1.765+0.12) mg/kg, &
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HE T B — A R, 0 -2 0 20 5y S8 X R 7 A A
VEVE PR VEA SR . 2E2E 2 E A2 R4S 1 100 il FF s Ay =
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