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The determination of vitamin K, in infant formula
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(Shandong Institute for Food and Drug Control, Jinan 250101, China)

Abstract ; Key technology research was developed for the determination of vitamin K, in infant formula by high performance

liquid chromatography (HPLC).The sample was enzymatic hydrolysis by lipase, saponified with alkali,and then extracted with

hexane ,washed with NaCl saturated solution( containing phenolphthalein solution) ,and finally, Vitamin K, was redissolved in

methanol. The vitamin K, were separated on a symmetry C,; column( contecting to the zinc riduction column) ,and detected with

fluorescence detection by the mobile phases of methanol dissolving Zinc chloride, sodium acetate and glacial acetic acid. The

result show that the linearity of vitamin K, was in the concentration ranges of 0.2 to 5 pg/mL, with the good correlation

coefficients (r=0.999).When the concentration of VK, was 5~100 pg/100 g, The average recoveries for the target compounds

were between 90% ~110% ,6 independent determinations of samples with different contents were carried out with RSD less than

5% .The limit of detection was 1 pg/100 g. The method was easy,accurate and highly reproducible, which could provide strong

technical support for enterprise quality control and government regulation.
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Table 1  Comparison of enzyme solution conditions
B 2 h % 6 h Bt 12 h
% T - 2 o iy
B R(% ) RSD(% ) B R(% ) RSD(% ) B R(% ) RSD(% )
i 0.2 ¢ / / / / 87.0 15.0
fifi R 0.4 ¢ / / / / 81.1 9.8
i 0.8 g 81.6 11.1 90.1 4.5 92.3 2.1

*2 RACKIFRI LA

Table 2 Comparison of saponification conditions

NaOH( 10 mol./1.,2 mL)

NaOH( 10 mol./1.,0.5 mL)

K,CO, (1.0 g)

% R(% ) 5 RSD (% ) % R(% ) % RSD (% ) % R(% ) K RSD (% )
75.5 15 91.0 9.1 98.1 2.0

(10 mol/L,2 ml) [\l W ZAIG, K 85 BE 25, 7 1%k £%
NaOH A% (10 mol/L,0.5 mL) B}, }E =% 2%, R A
A RESE TR NaOH 3 MO8 5, H s 5 ol
FZ TR 43 i, WACHE O S5 AP0 T AN B A2 AE s A SCHE
AL R Al K, CO, A, Bl P AH XK, B 454
TE M S T R EAATE , DRI B A 558 v 19 [ AR AT
R
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Table 3  Effect of washing on stability of target content

TRUERER 0K 1k 2%k

A7 B AE (ue/100 g) 76.0 73.6 72.8

6 h f5E (ng/100 g) 68.0 73.6 72.0
12 h J505E (ng/100 g) 64.0 73.0 72.0

S T AE A AUAH R K AR 23 )2 B A2, PR IE S 56 AT H
SR, K eI AR b A I A TR T 1 RS R (0.5% ) o
A RO AT 52 e H AR 4 3 SR a9 U E S5 2R UL 4.
M2 4 pEl DIFR A 9 R 52 i 3 F AR
I E o

F4 BES AR R
Table 4 Effect of phenolphthalein on target objects

T3 K 2 0 %

Frim(ug/100 g) 72.0 72.0
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Fig.1 Chromatogram of standard solution by using phase A
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Table 5 Results of precision experiment

Ui AT 1 P47 2 473 AT 4 475 17 6 RSD(% )
1 31.6 30.4 30.8 30.2 30.0 31.9 25
2 66.0 66.7 67.1 66.9 67.5 68.0 1.0
3 105 106 108 106 107 105 1.1
5ol S 6 IR LR
i' Table 6 Results of recovery
100 = It T 1 TAi2 PAE3
2 (g/100 g) (%) (%) (%)
0.50 1 - 5 95.1 924 93.3
% 50 91.9 90.7 90.7
0.00 W 100 92.3 95.5 94.7

0.00 2.00 4.00 6.00 8.00 10.0012.0014.0016.0018.00
IR} [ (min)

K2 (TSR A ST RAERURE Y (1 5]

Fig2 Chromatogram of samples by using phase A
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Fig.3 Chromatogram of standard solution by using phase B
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Fig4 Chromatogram of samples by using phase B
XFFURBERE AL NIST SRM 1849a A% S EA RGN , I %
ZER T 0.97 mg/kg , TEARE(E (1.06 £0.17 mg/kg) 1)1
ZETE A .
3 i

IR SEG R S FUk Th AEAE R K, DI RE YOG
BRI ZRAT < WA 2R R A SRR AR HRE A R Bl AR
o ARSCGHE X SN R A H S, e T LUT S8
B S5, AL AE B A5 A - WA A 0.8 g, WEEAFERNT ] 12 hs
AL ARIRET 1.0 g5 FEHURAF : IE e A H— I,
MRS AN K B — U BB AR 2878 B (S Ak &

12 0.03% , @ ALsE 1.5 ¢/ L, oK LWEN 0.5 g/L) o

2 B RTIA AR S G X 5 i b OB R SR F Y
PEfl A 4EA 2R K, BOAGIN J7 15 $5 A 1 o0 | o 280 MER
BE e, R T X AR Gk A - SO AR R GE g bi,
AR T XA I N B BRI G 3 o AR D7 ik AT Ay
Al E R e A 3K, BB EE  MERIAR S 245 T 4R
T, m] DO B LR B A MEAE R K, S
FBl M S P AR S8 o

S 3Lk

[TJEmMA, 2 BAEAELT KRZHAMA G hHEILEIE
FRAFRESHT[ ] 0 B EAL K F 54k ,2014,43(10) :946-949.
(2] wesr, Rak4r FRAFI L2 & K AR BB S0 B F 5k 2
W B Aeig & A1 [)]. P B EF),2009,44(4) ;33-34.
(3]7 @2,k oA x K MBEEILELE KHZ
W RORILIE[T]. b 4 U F AR AL 42 & 1995,3(4) :245-246.
[4 ] Anewbornmerican Academy of Pediatrics Committee on Fetus
and Newborn.Controversies concerning vitamin K and the newborn
[ J].Pediatrics ,2003,112:191-192.
[5 ] Shiqing Songa, Xiaoming Zhanga, Khizar Hayat, et al.
Contribution of beef base to aroma characteristics of beeflike
process flavour assessed by descriptive sebsory analysis and gas
chromatography olfactometry and partial least squares regression
[J].Journal of Chromatography A,2010,1217(49) .7788-7799.
[6]F@Rk ZFERK P RAT K 93 E_FI 5%
MELJ] P EAETA 1996,12(8) :246.
(7R, WA, F 865 S b A% K, FHainn &gl
Ekay i [J]. ol X H A 5 AE, 2005, 11 (4):
311-313.
(8] &M B RMEFEMNELH T RAF K &%
[J].&a&ar R 74 ,2005,26(4) :130-131.
(913t s 8% 3 200 AR &% R ALK o b 0 Y K
K, [J]. %47 ml X 5 4k .2012,31(11) :1451-1454.
[10] 3%, B 3w FHaurin itk R R b fAF K 02
M E[J]. &%,1996,14(3) :233-234.
[11]#p8F, 20k Sl P LA F K sy e[J].PEILSLT
Ak ,2003,31(1) :30-31.

(TF4:% 249 W)

20185 5124 241



bR g

@%:ﬁ%&l

G6

T B

0.4 0.6
SN ) AR

02

G4

0.4 0.6
SE I SR AR

0.2 0.8

Vol.39,No.12,2018

1.0+
G7
0.8- .
0.6
0.4
0.2
0.0 . - - : !
0.0 0.2 0.4 0.6 038 1.0
SN AU
1.0
G5
0.8 -
0.6
0.4 °
0.2+
0.0 - - . - .
0.0 0.2 0.4 0.6 0.8 1.0
S BB

K6 LR GC-MS #3345 A M1 S50 S PR (EL-S I (ELRG PLS ARAUZ,

Fig.6  PLS results for the actual and predicted responses of the content of volatile compounds based on E-nose and GC—MS datas
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