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Determination of the vitamin K, content in functional food by high
performance liquid chromatography-fluorescence detector method

HUANG Di-Lin", LI Sang

(Guangdong Institute of Food Inspection, Guangzhou 510435, China)

ABSTRACT: Objective To establish an analytical method for the rapid detection of vitamin K, (menaquinone 4)
in functional food by high performance liquid chromatography-fluorescence detector. Methods The samples were
separated by a GIST C;g column (250 mmx=4.6 mm, 5 pm) and derivatized with a post-column zinc powder reduction
column (4.6 mm x 50 mm, 50-70 um). Methanol (containing 10% tetrahydrofuran, 0.03% glacial acetic acid, 1.5 g/L
zinc chloride and 0.5 g/L anhydrous sodium acetate) was used as mobile phase at the flow rate 1.0 mL/min for
detection by fluorescence detector. Results The retention time of menaquinone 4 was around 10 min. It had a good
linearity in the range of 0.1099 to 2.197 pg/mL with the correlation coefficient (r’=0.9999). The RSD of the
repeatability experiment was 0.794%. The recoveries for the 3 levels of concentration were between 97.1% and
101.9%. When the sample size was 1.5 g and the total volume was 500 mL, the detection limit of menaquinone 4 was
71 pg/100 g and the quantitative limit was 236 pg/100 g. Conclusion This method is accurate, reproducible and
easy to operate. It can be used for the determination of vitamin K, in functional food.
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A3 4E: Shin-pack GIST C;g(4.6 mmx250 mm, 5 um);

WA EECHEE 900 mL, PUS(MEM 100 mL, K&
% 0.3 mL, W55, IMASLEE 1.5 g, KRN 0.5 g,
ARG, F0.22 um A HLR BB IE;

BERE JERE (4.6 mmx50 mm, 50 ~ 70 pm);

FER: 30 °C;

BT E]: 20 min;

YIE: 1.0 mL/min;

PR 10 pL;

K28 BRI 243 nm, RSP 430 nm.
222 AR R F|IER G ELH

(1) P P 25 RAR T 45 VA TR

FRIUDU s F 25 AR UESE 10 meg(CR5HIE] 0.01 mg)E
50 mL fREAAEMT, MFNEERIEERZLE, WG
FH Z8 MRV 200 pg/mL.

(2) a7 F 2R A v Hh )V P TR o)

W BUA# A5 1.00 mL T 10 mL AZ (AR, SH
FEfe R R B 2R, DO P 28Ik B2 R 20 pg/mL.

(3) VT P 25T 22 37 s v VT P T 1)

23 IR LA 459 0.05. 0.10, 0.20. 0.40, 0.60. 0.80,



3196 1% A T R A

81

1.00 mL F 10 mL FEEA R, ARREEAZZE.
e B PO 475 R 2SR AR 1 2R 9 TARVR, HWeBESH 0.10.0.20.,0.40.
0.80, 1.20. 1.60. 2.00 pg/mL. FHLINE, jCRI&mFH .,
223 ARIX SRR A B

HERR AR LI E TR ) ORE S N 259 1.5 g(KE 0 5 0.1 mg)
F 25 mL BEEERMF, MARKNE 15 mL, WETR
1 min, 40 °CABA TR 20 min, ¥H), FSHEBIES, 25,
B 1.00 mL F 20 mL # AR, MRAEEA,
0.45 pm ERFELUE, At S RBORAH LT .
224 HEMHEE

B 2.2.3 HIVERY R — IR S AR BT 0. 1. 4,
8. 12, 24 h #FE, (s 04 At ) R e T AR, S5 A
FrifE R 2 (relative standard deviation, RSD).
225 ABEERE

iz 2.2.3 HERSL £ A FRE 5L, SEATHIVE 6 it

AR, TR 5 & i, T g R ALY RSD.
22.6 mAREKCE EIE

A 2.2.5 FEELRYSEBRINE LS R, MOmPRSE % 2 )7
TR B S MERR AR IR S AR R KO N B 1.5 ¢
CREH3) 0.1 mg), #5 R 0.5, 1.0, 1.5 fFm st sh dfoim A
VU 45 F ZE AR MEVA W (87.90 pg/mL), $% 2.2.3 ik il 45 07
AR FIMARFE &, BN EATHAE 3 103

3 HZRED

3.1 BIEESERSHN

SR FH R A8 (35 T BE PRGN DO s FY 2R R, o e
81247 10 min, FEIEAREC 2511, AR IE T i (R 5 S M:
IAET 270 nm 24755 30045, HRUgEmFAIR, Ao i AR AN 32 0
MbZR B2 R, SRR ERR A 2 AE &, IR 2~4.

2000 £ Hﬁmﬂ%&A
1750
. 1500
EEE igggg L4 25 2.197 mg/L
T g50f
500
250
of
—250E
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
fif /] /min
P 2 DO 2R TR o ot 3 ]
Fig.2 Chromatogram of sucrose and lactosein standards
2000 122 A
1750
1500
% 1250
‘IU\E 1000
& 750
500 E
250 F DU 2R 0.432 mg/L
(1] SN
-250
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
B E] /min
P 3 Al T O P 2 5 1 1
Fig.3 Chromatogram of sucrose and lactose in samples
40¢ EES A
2 | P 35
E 20 )
L
pig 10F
0
-10
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
fisf ] /min

B4 DO 25 T 270 nm 28 SMG I Y 0355

Fig.4 Chromatogram for UV detection at 270 nm of sucrose and lactose in samples
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Table 1 Repeatability of menatetrenone 4 area andretention time

HERERT E] /b W TR 22 (. RSD/%(n=6) A B )00 %€ 1B /min RSD/%(n=6)

0 6099080 10.043

1 6041279 10.046

4 5931097 10.112

1.155 1.613

8 5928500 10.401

12 5985927 10.352

24 5943731 10.332

®2 HEEIRER
Table 2 Results of precision experiment for the method
FrpERL/g HBE/(ng/mL) i BEAA T/ mL it/ (ng/g) SEIMH/ (ne/g) RSD/%(n=6)
1.5535 0.4317 500 139.0
1.5182 0.4258 500 140.2
1.5265 0.4289 500 140.5
139.2 0.794
1.5226 0.4234 500 139.0
1.5032 0.4186 500 139.2
1.5069 0.4141 500 137.4
R3 MIREW SRR (n=3)
Table 3 Results of recovery for the method (n=3)

JinbRE/(ng/g) Frit/(uglg) TR [m1%/ % [T -3 1E /% RSD/%(n=3)
105.5 206.5,204.8, 204.4 99.0,96.7, 96.8 97.5 1.3
211.0 272.7,271.5,270.9 97.2,97.1,96.9 97.1 0.2
316.4 347.0, 351.3, 345.7 102.2, 102.8, 100.8 101.9 1.0
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