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Abstract

Objective: To develop the stable vitamin quality control serum for the quality control of vita-
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min testing in the laboratory. Methods: A certain amount of vitamin A, 25-hydroxyvitamin D, 25-
hydroxyvitamin D3, vitamin E and vitamin K; was dissolved in the appropriate dimethyl sulfoxide
to form mother liquor and added to the matrix serum into high- and low-quality control serum. Re-
packed into 1 ml/bottle and stored in 4°C, —20°C, and —80°C environments to observe their stability
and uniformity under different storage conditions. Results: In 4°C environments, concentration of
vitamin K; in the quality control serum was decreased rapidly from day 4, and other vitamins (A,
D2, D3 and E) did so after a week. The detection values of several vitamins in the quality control
serum in -20°C and —80°C were stable for more than 1 year; uniformity tests showed no significant
difference between samples (F value < F 0.05), the results showed good uniformity. Conclusion: The
quality control serum prepared in this study has good uniformity and stability, and can be used for
the quality control of internal laboratory vitamin testing.
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DR EEE YR . G R INER 28, EEA R, mROBE A (HPLC) RBUAH il &5
BRI (LC-MSIMS) 55 o B AL A 4E4E R D Bev Bo J2 Bup MR, (HILKIVETIEIX 4
WA, LEm#EEER D, & D%, DITAH & BRI PE SR APEL R . FUS SR DL DGR mao R,
e R L R RS O SO E IR NN T BT e R e DT 125, T2 S T I PR S S 2 [ 1] [2]
[3] [4] [5]-

YR b TR [ B sl ZObR e A, L H R BRI AR R 2 A A R A T SR L A LR AN R
FIE S SRR R BT 4% o RO A S0 2 A B O A4 A BB s it A ST 0 A 3R I 1) 2 9 o s o 2 A T
RSB E I EEAEST 2 — o AL LUFT IR & IS N30, WH 7 R g R pds i, T Sein s
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2. MMERZE
2.1 #5

FRUEYIR . WL LR IR (4EE R A, 55 R3250), 25-F2FE4E K D, (515 17937). 25-FR k4 %
D; ($25 H4014). D-a-’E B My BEFARRER(4E4 & E, 185 95255)f4EE & Ky (185 V3501), 75— H 3T
BA(%% 5 D2650)#4% H Sigma-Aidrich.

WA MRS ELEE 2 LCMS Ranillial7m) & B VL0522 AR A IR A R (#ik 5 20210112) . (i
Waters Symmetry C18 3.5 um, 2.1 x 100 mm (Part No. WAT058965).

1C8s: KRS R 5 HPLC R SCIEX Triple Quad™ 4500 MD Jiiili{%; XPR HL 170 #r K7 (Fr &
K5 £ 4 0.01 mg, Mettler-Toledo GmbH 4:7%); KQ5200E 4 /H iieid v 2% (R 1L i A AU Bs B IR A F]); /R
DW-861.388J 25 HAIKIR ORAF-AH, /K HYCD-290 & FH VA4 4R 44 -
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2.2.1. FRIZMERIHI&E

PL XPR HL 70T RO HER AR — & B 4E A 5 AL 25-F2 04k E K D, 25-F 44 &K D,y 44K E
FYEA: 2 Ky V8 T38 B 10— B I AR A o B

PR R R B U B P R B R/ SOP 484, RrVR & MG I 4E4 2 AL D E F1 Ky UZEAG{E . 1R
P EE A ) S RN G B B A S BRI (B A S VG B A 8, ey R B R I s s s % I
T BV 208 R TE 8 (B 45 3 10 3 i o I N BRI AR I 375 I N 2846 £ >4 500 mg/L NaN; B &5 571 J5 B 4°C
B AR AT 30 b . TRATJE B IMLIE B 225 (1 ml/S0) B B RS d, 2B E 4°C. —20°CHI-80°C
TRAF# o
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g 4 2 1 1) B 428 LT 40 BIIEAFAE 4°C L —20°C FI—80°C IR EEh, 45 7RI H 1 32 LA 853 HPLC R SCIEX
Triple Quad™ 4500 MD Jii 1 A FIVE 5 52 AR W RH A R A 7 7= e VPR 4E AR 25 LCMS dar il k77 52 26 1 1 73
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2.3. GiitEAE

FT A5 B 8 F SPSS 22.0 BT SE I, 4T F Kade. KB/KiE o = 0.05,
3. &R
3.1 RizmEMRREY

FRI1E4C, —20CHI-80°CIRAFMBIEINIG, 5 HEARAFATRI, 455 SoR Bz g 4°CIORA7
M 4 FADEE 2 K EIRGE R 1), HAh4EA 2 (AL D,y D Al E)— i JE A MIE tH B 2 R F%, $27% 4°C
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Figure 1. Stability of various components in quality control serum. (a): Vitamin A;
(b) Vitamin D,; (c) Vitamin Dg; (d) Vitamin E; (e) Vitamin K
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3.2. RZMERE—14

RefEfl 2 H 4°C. —20°CAN-80°CHRAFJa i ARAE BAZ IS P - BEHLAM I 10 32, =TT A
JEHECP I E . AR T I N, A, XL Fos(9,10) = 3.02, F{EL < Fo s 2 IR i R0 52 25 %
Z5t, B PERIF(E 1-3).

Table 1. Homogeneity results of quality-controlled serum on the preparation day

F 1 RRMESIE Y BRI — 15 R

YR A UK D, YK Dy YAERE LR Ky

’1E i f&fE i f&fE i ’1E i & fE i
1 581 1681 2.94 1701 1625  56.94 6.39 17.49 1.59 6.27
2 584 1685 2.98 1711 1634  56.92 6.45 17.29 1.62 6.23
3 579 1678 2.87 1693 1628  55.97 6.32 1731 1.64 6.41
4 578 1681 291 1702 1631  56.37 6.45 17.54 1.59 6.31
5 589 1681 3.01 1689 1631  56.24 6.51 17.19 157 6.37
6 583 1675 2.86 1683 1634  57.12 6.31 17.34 1.66 6.29
7 576 1674 2.99 1683 1625  56.49 6.44 1752 171 6.31
8 581 1687 2.84 1697 1645  57.01 6.39 17.38 1.65 6.29
9 583 1682 2.96 1705 1641  56.89 6.51 17.46 1.58 6.28
10 584 1684 2.95 1689 1632  55.89 6.48 1751 1.59 6.27

F 231 1.65 2.08 1.34 1.87 1.29 2.09 1.98 2.51 2.19

¥E: Foes(9,10)=3.02, F<FopsFEMMIAEREMES, W—HRGT.

Table 2. Homogeneity results of quality-controlled serum after preserved in —20°C

2. REME-20CRERME—MEER

YeAEZ A 44 % D, Y43 Dy YrAEFRE YA K,y

(i1 [ELiE {iR: L iRz [ELiE iRz S {iR:H L
1 580 1684 3.04 17.06 16.21 56.99 6.37 17.53 1.57 6.31
2 587 1687 2.98 17.01 16.33 56.92 6.32 17.58 1.70 6.28
3 579 1682 2.97 17.11 16.58 57.16 6.19 17.27 1.61 6.38
4 587 1676 2.84 16.95 16.31 56.98 6.47 17.43 1.62 6.37
5 582 1676 2.91 17.09 16.39 55.29 6.29 17.23 1.59 6.29
6 585 1686 2.96 16.89 16.34  56.73 6.60 17.37 1.66 6.42
7 582 1679 2.99 17.13 16.15 56.46 6.52 17.62 1.51 6.34
8 578 1684 2.89 16.97 16.41 57.11 6.38 17.26 1.69 6.29
9 583 1685 3.03 17.07 16.31 55.98 6.52 17.47 1.58 6.25
10 586 1684 2.97 16.99 16.35 55.81 6.44 17.51 1.64 6.29
F 2.42 171 1.94 1.46 1.78 1.26 2.21 1.99 2.58 2.23

VE: Foes(9,10)=3.02, F<FopsFEMMIAERENZES, W—MHRGT.
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Table 3. Homogeneity results of quality-controlled serum after preserved in —80°C
= 3. REEME-80 CREFRMB—EER

YerE & A Ytk % D, Ytk % Dy Ytk % E Ytk & K,
flefl melE 6T eefE MR eefE MR e (R fEME
1 582 1685 2.97 17.09 16.27 56.90 6.37 17.53 1.58 6.26
2 578 1677 2.88 16.91 16.31 56.92 6.36 17.32 1.58 6.43
3 583 1686 2.98 16.98 16.41 56.67 6.43 17.31 1.59 6.38
4 579 1681 2.92 16.92 16.38 56.73 6.49 17.57 1.63 6.35
5 586 1684 2.96 16.89 16.32 56.44 6.45 17.42 1.64 6.37
6 583 1673 3.07 16.99 16.36 57.04 6.30 17.57 1.46 6.39
7 579 1684 2.99 17.03 16.31 56.79 6.394 17.29 1.62 6.28
8 581 1685 2.81 17.07 16.43 55.96 6.54 17.31 1.75 6.29
9 589 1682 3.04 17.01 16.41 56.82 6.49 17.47 1.55 6.29
10 582 1683 2.97 16.98 16.35 56.84 6.44 17.49 1.62 6.47
F 2.14 1.35 2.37 1.43 2.27 1.38 2.05 1.91 2.64 2.25
VE: Foos(910) =3.02, F < Foos FERMIAITEREMER R, H—PE R,
4. Vig
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HlTEEE) 6.2 FKEK: 2 —PER SRR, Hil& 24 H 4°C. —20°CHI-80°CHRAE G 1 AR T #% 1
ERERES LR EEES, BRI REtEiRRgRER, ACHREFMREMENE 4 Rigddx
Ky (G %, HARAEA 3 (AL Dy Dy Al E)— SR iE B 2 N %, 18R 4 CARA % M M id 5
PRAFIR A, BISE 2 o458 i SRS A i 7E 3 R A 58 —20°CAI—80°C LRAF I ot 48 MLy wh (1) J LR 4 A 3%
MRS IIME PTRRETE 1 AE DA Lo S0 % T UM B SEFR 2 e 608 VR i A7 B
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