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AFRAERAEFE AR o

AFRHEARFEWS /T 478—2015( L7 25— F5 FE 4k A5 Z DA 2 18 7 [5) 7 28 B VU €61 53 R i 156 )
5WS/T 478—20154HLk, BRI Mg shsh, FEFEARBLW R

— T YR (ILEEL1E, 20154FRRIEELED |

— T CRIBREN” (WLEE3E, 2015FEMMEEI®) ;

— T ‘RS HYERgIET (4R, 2015 RIM AR |

—— T R RERATE” (ILEESE, 20154 ERMNZES )

—— T RIS (A6 E, 20154FRRINEE6E) |

— T “AXER” (ERTE, 20155ERRIISETE) |

— T “BES (LEESE, 20154ERRIISESE) |

—— T RN RGN I e (LEEERE9EE, 20154FRRERITE)

— BT ORIV (ILEE107E, 20154FRRAIEE10E)

ANRHE B K A AR EZS 2 I R A S AR 1 T b 23 R 2 B Dr BOR B B AEOR 008, el B X LA
R E RS SO AT AR U &, R R PAMRESR R SEBAE AT S EH, %
A T S B,

AArHER AL HATERR MR AL IR B e . o [ R 2R B AL P AR e il T 4RI
XA R bRt ERL/ B R AR BRI R 0. PR R ERT . b R ANRERE. KE
[F R N IS NV S =2 (L s P

AbrE R AR N K. XIGF. . ZKZE. KITHE. Sk, EEa. 118k, 2B, BE.

AARHET 20155 IRRAT, AN —IREIT .
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75 25— £ 45 & D, 70 D, BY4&

E =R GEBIERKRIEE

1 SEH

AFRERLE 1 ML 26— FR R4k E 3K D, M 25— FR B4 AR 2 D, A I A LT 15— R) (0 2R B B VA €3 R
WEPUEA R BOREDR, BAERAIRCH] . RS HI% . ST, BTSN A

AT P 7 AL I PR S 36 =) P o7 200 R RURH €31 5 TR I AR L 37 26— F2 S4B E 3 D,
25— F2 YL Z D,

2 MuMsIAxH

AU R 1 P 7SR SO BRIV AE S A AR A v AN BT A (A S, A FYIR 51 SO
0% H I R AR ASE T AR s ANEE HII 51 SCfF, HaaioR (RS s @i T4
N

GB/T 6682 73t St % HI /KBRS Ak 30 77 72

3 ARIBFENX
T ANARE R SGEH T AR

3.1

A%r internal standard
TEE RIS, TAZIFESFHEAS N CrnE b S At .

3.2

¥HPIR limit of detection
R 7 V2 E T2 R S 56 25 T BT RE A HH 2 T 0 IR B IR

3.3

EE=WMTPR lower limit of measuring interval
T A2 S0 5 AR PR ARG 2 B BRI T HE N, Al 77 V70 R e 1 S 36 254 1 B e e 2 A 4
T P B AR mT R B

3.4

% linearity

L E MM ETEE PN, 0 5E 25 R GRS T & B LB RE 17, Beab il e 45 R 46
RIS, mARCE S R GG 1S .

[RJE: WS/T 408—2012, & X 2. 2]
3.5

M3 linear range
{5250 R G B 2 AT 4 RO AT 32 AR PRI BE S [, R AR MR 5 22 NAIC T Fe ViR 22



[RJE: WS/T 408—2012, & X 2. 3]

3.6

E BN matrix effect

PRA

R 7 T 2 A R At S5 Xt 0 A 000 5 8 SR RIS

4 F5S5HERVE

4

T SRR IE T AR

25(0H) VD, : 25-¥2%4i4 2 D, (25-Hydroxyvitamin D,)
25(0H) VD, : 25-FJ:4E4 & D, (25-Hydroxyvitamin D,)

BSA:

T 1yE H#E H (bovine serum albumin)

CV: % Z% (coefficient of variation)

LOD:
LLMI
MRM:
S/N:

KPR (1imit of detection)

: EERMFIE Qower limit of measuring interval)
Z MM (multiple reaction monitor)
{5l LY (signal to noise ratio)

5 M [RIBFNTS A

WS/T 478—2024

AARUERE ST 25 (OH) VD, Al 25 (OH) VD, A8 77 7% DA R ASE 25 B VRURH €200 B IR P VS vk A N R BE .
e PLRSSE AL ZK ARSI 25 (OH) VD, A1 25 (OH) VD, N N RIS INE MG, Whs S5 &YW AR &G, Eid
HINBRTR £ 22 s R i 5 B8 (A 45419 25 (OH) VD, A1 25 (OH) VD, NN IE k- 2.1 LS 1R & A5 He
ML 2 R A R, B REBGRH Z SR T, R sh v as b Bla AT i . F RO €0 8 56 p s
43 B A L7 25 (OH) VD,+ 25 (OH) VD, Fl P bR 3 (14 25 1 Xt o i 3k 2 ST b v i T4 # 28 LA 25 (OH) VD,
25 (OH) VD, 5 % H WARIE AN LE TH & 1 iE 25 (OH) VD, A1 25 (OH) VD, R i .

6 RXFIFNEC
6.1 k5
AT 3% A T
a)  JK: BRAEERFAIUEIE, RER GB/T 6682 & X —2HK;
b)  HIEE: fmifkaf;
c) IECUE: ikl
d)  HER. oika,
e) LMROTE: (aikaf,
f)  RE H-L/KEY (NaHPO,*7TH,0) . Zr#74li, CAS 5: 7782-85-6;
g)  BEIR —EHN—/KEY) (Nal,P0,°H,0) : Zr#fr4d, CAS *5: 10049-21-5;
h)  &AbEN: rMrali, CAS 5. 7647-14-5;
i) BRERAAN: T4, CAS 5. 497-19-8;
J) BREREMN: srbral, CAS5: 144-55-8;
k) A MmiEESE A (BSA) (4EF =98%, M r=66 kDa, CAS 5: 9048-46-8;
) ZEAME: g, CAS5: 1310-73-2;
m) 25 (OH) VD, bRk e 21 =>98%, CAS 5. 21343-40-8;
n)  25(0H) VD, bRk fh: 4l =98%, CAS 5: 19356-17-3;
0) 25(0H)VD,~[H.]: FALEARICLEE=97%, CAS 5: 1217467-39-4
p)  25(0H)VD,~[*H,]: [ALZEbRic4ifE=97%, CAS 5: 140710-94-7
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6.2 EHIiAR
6.2.1 EEERABRK

RN LI SR (P25, IERRE S S T8 . &Y pH A& AR P BT RO, R E AL
TEEE . Wk s N MiE 4ifb f5 76 25 (OH) VD, A1 25 (OH) VD, i 25 1 2L oM A . JaR R, PRAT
BT EREAT

a) MRE 2.14 g Na,HPO,*7H,0, 0.268 g NaH,P0,*H,0, 0.9 g &fb4H, 5 g 4 MiFHEME;

b)  VEMRTZ 75 mL KA

c)  H 1 mol/L EEAENEEWIRATT pH 31 7. 4;

d)  #HFF 100 nL BEHMT;

e) MKEAZA 100 mL.

ZIH 2 C~8 CRUEHEIN 1A, KIARA NI 57
6. 2.2 FRERELLE HRIRECH]

EHR, AR TN R A AT R B

MBI B9 0.1 g/mL ) NaHCO, ¥ ¥ 10 mL, 0.1 g/mL Na,CO, ¥V 40 mL, 7EABrcH: B ol
"R 1] NaHCO, ¥ A &30 I\ Na,CO, ¥, R el &V & VA pHAE,  EL RV AV pH A 10. 0,
FEiEEHBICRAT, e 3 MNH.

6.2.3 ECR-ZHZEREBR

BRI, BERA N 5 AT -
#4200 mL IE CBEFT 200 mL Z PR ZERVR G BAFR L N 50:50 B IE ki - 48R AERR S EH, EiR
R R AT AR E 3 M H .

6. 2. 4 NFRARRIRER RIS &
ATARYE AR PSR U AT AT S SR A N AR, SE R, TSR R R 7 v AT
6.2.4.1 WRITAE®R

Hic & VRN
3 B EAL ZE AR 1 25 (OH) VD, A1 25 (OH) VD,, AN FEEE, Ho & E N 50 ng/mL WA TR .

6.2.4.2 frERTITIER
ok 5 R

43 EX 25 (OH) VD, F1 25 (OH) VD, AfE i, N FE I B 2 (R VA, BiC B VK8 5 ng/mL, 10 ng/mL,
20 ng/mL, 50 ng/mL, 100 ng/mL, 200 ng/mL k57 5 TAEW .

6.2.5 RENFE A

WIS, AR 0. 1% WIRAAKIER, BeHI 77 AR 300 mL 7K, BN 0.3 mL HIPR, VEA)E#
FEHERRBA PR . B AR EAR Y B H A RO C .

6.2.6 RENFEB

EHIES, AERAA 0. 1% BRI BEAL  BeH) 772 8 B 300 mL HHEE, A 0.3 mL PR, TRZI
JaE R AR S, TR SRR, BEARYE R H A =3 TR

6.2.7 [RITm
A S RFINRE & N B A AR A AR R 38 5, B B 3 S AR e 1

7 L
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7.1 Rt RE BRI RS

PO A S R AS I AR 50 (UL = E DUARAT B O] 2 A2 BL R A 2K

a) RGBT

b)  ZHE PURAT 3 BRT B4R, REPC AR E B IR, R AU A 2 r B (APCT) RS 25 FEL B YL (BST)
5, BISHERRFT G IEH TN EKR,

7.2 mHEEEE
YBORR (A IS5 2 1 FH DA 25K

a) SHTUEREE (IR CI8 AT S B RE U AR, A R R e PEAN S BLME 5
b) R AR AT B 18 B AR K 2 A 5K

7.3 R¥F

AR =RV RO 1 mg) , NIATHES % I LA E I -
THr =R GR/NFEE0.01 mg) , RIARHES S IFAER E S A

7.4 BILHL
IKPHELBLOHL, B0 IR0 2 14000 g
7.5 ERRERE
EHTREROE . FRNBERER R R SR E.
7.6 IRFES
PER AR TR E .
7.7 ERRR
ZAHEAHE RS RS, B2 200 u1L~1000 nl. 20 nL~200 ul.2 nlL~20 ul BEAEZ
.
7.8 BRiEE
JSLHEA LI KB, R R A

8 ¥

8.1 j@m|

A7 VEIE T8 . OKUR B T IS A b 11 25 (OH) VD, AT 25 (OH) VD, < BEAS I
TEALFEAE S, A% A0 M VB FE A W G PR A S AL B R AR DGR 5, B AR IR I 2B 4 22 4 ), 9
R e o PR kAT Ab

8.2 mME
RANBFEAERT 0.1 mL.
8.3 HmHRTF

W MIEAE A ASLRIAN, N 2 'C~8 CROLIRA, RAFRTEIAKE 1 /. -20 CREINE
JERTREE PRAF 28 R, AR 17 U A 5 AT 45 5 R RO LR B o Ao P T2 A 2 S e I T R
FEIPIRST o VR R il 4% B U B 5 1034 A HT SO RN 26 AR O/ A7, I I T2 IR B SR 2, S8 7R 5

8.4 #mEILIE (BFEHRERILIERMENMBF®)
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ALARAE AR PSR U AT AR A R AR N VR RS, G AR, AR N R v T AR S A AL B

a)  FEHUMIEFE S ERMES TAER 0. 1 mL, 2050 0. 1 ml AR TAER 0. 1 mL BRER Eh S8 i
AR EERE 10 min;

b)  MMAIECk-Z.8 ZEE AW 0.8 mL, fEMIER A FIRAT 2 min;

c) 3130 g% FE0r 5 min;

d)  FORE BIEREER R S0

e) BHELEETEWRLCH, EANRM TEAKT;

£)  IMNGREAHVIGE LI 0. 1 L, EIREIRAI FIEA) 1 min;

g) 14000 gZ&fF FESLr 5 min;

h)  HX0.08 mL Bl E R A0

9 WMARZEMDFE D HIER

9.1

9.1.

9.1.

9.2

9.2.
9.2.

9.2.

RtA eI BB BN R G AR
1 RIBRGE AR R

R AT R RGBT HER, -

a) VRENFEIUES: B ARRUESS 6.2.5 %%, 45 6. 2. 6 2kMERVRBNAH A, WA B, MAERRS 10 min~
15 min;

b) ISR S IER AR (FanI i sh At ) P At — e i e, B2 A
M 7718 B4

2 RIERGHMORES

I H RN R 1 R G AT R Y, B

a) Hi 6 ANH W TIE R R AE;

b)  EEPECARE B TR, WORAURA S ESYE (APCT) « FEME S L ESUR (EST) 45, 181T1EH

c) HEAPLARIER TAEZRVERE, P RaiEME ) GRE) fFaER. fERRE. X
FESELR

R p
1 BB
1.1 RHEEIENEEEY

155 2 0T CASEI H )-S5 HAh o3 A 08 303 B 3845 R AF e R SR AT 26 A0 Ak, A
a) REAE: DUARRRHESE 7.2

b)  VishAH: TARRHESE 9. 1.1 %%

c) ViiE: 0.5 mL/min;

d) #FEE: 5 nl;

e) FIE: 40 C;

f) SHEEESRE: 6 C.

1.2 BT &

155 3 AR 4 S B0 7 AT A, IR 1
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x=1 RBEERRES

I 8] AN A RBNAH B
min % %
0 35 65
1 20 80
2.5 20 80
2.51 0 100
4 0 100
4.01 35 65
5.5 35 65
9.2.2 FiEFEH

it FH 8 T DA e v B A R N R, AU B IR R, BLE SR TR AR
BESHG DA RER R TR RN, JUACHESL i, R Re R SE 24, i SERLER A I R A

FEWEP, AR N, E RSS20 7R B T AL, B
a) BFIH: APCI;
b) BTFALHJE: 5500 V
c) AMA: 25 psi;
d)  RERES: Medium;
e) ZALH: 5 uA
f)  FALIRE: 350 C;
g) FHLA: 60 psi;
h)  BEREEIE]: 0.1 s;
i) B (MRM AREL) : L 2
T2 FUERH
BIET FTET LR filf 4 g
;‘—( e=N=Nr=y
“ /e (w/2) (/) ) V)
E B 413.3 395. 4 80 14
25 (OH) VD,
M 413.3 355. 4 80 14
= 416.3 398.3 78 12
25 (OH) VD,~ [*H,]
M 416.3 358. 4 78 14
EE 401. 4 383.5 90 13
25 (OH) VD,
ks 401. 4 365.5 90 16
EE 404. 3 386. 5 120 15
25 (OH) VD,~[*H,]
s 404. 3 368. 4 120 17

9.2.3

%
a)

b)

Rt B IE SR K AL

HECLT AP B AT VRURH € 0 5 R 5 1 AGr N -
T BEABRAESS 8. 4 26 A TTIEX 25 (OH) VD, F1 25 (OH) VD, A ffs AR BRI AR5 00 XL 375 4 i BEAT BT
ARBE, S IEAFRAESS 9. 2. 1 26 MN5H 9. 2. 2 ZR ISR AT HEAT VUM (0 R IR B S 80 B AL 5
P AR AT AL BEJm 12 R R PR AR 2 N 3 HE AT VBUR € vl 0 BER 5 20 # 5
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c) A MLE RE ST AT AL FR JS,  HEAT VRO € B BE SR 1 AT o
9.2.4 ERITE
9.2. 4.1 {REEmtg]

25 (OH) VD, 1 25 (OH) VD, 7E AR € 1 v O B I [R] T AR £k F 9 € ARV BEAS ) T A 22 57, Wi 5
PRAE S VAR OR B I R Z 4B/ T 0. 1 min(6 s) o

9.2.4.2 TYERHZRHIIESL
9.2.4.2.1 H&%IE

X} 25 (OH) VD, #1 25 (OH) VD, A [R5 Z Fwic (19 25 (OH) VD, Al 25 (OH) VD, 3%3% 2 43 il H2 HX MRM 25 7~ (o i 14,
RT3 EH TR . DABRAE S € B 3 7 VG T AR P9 A e T AR 1 PUABL AR KR, DARRE S iR B S N b))
WL AE IR A AR AT B G, 1% 0D B2 TIEM&SH a b 1E.

Astd Cstd
= =gx = +
— T AX = D (1)

A

A PR i TAEW R 25 (OH) VD, BY, 25 (OH) VD, 5 & 25 1~ MRM FH 43 W [ 7 5
A FrdE i TAEW A 25 (OH) VD, B¢ 25 (OH) VD, PN FR47) MRM AR 23 W T AR
Cuia FrdE S TAEW 25 (OH) VD, B 25 (OH) VD, 3k JiE ;
C
a

E FRiE i AT 25 (OH) VD, B 25 (OH) VD, IARYI HHCE, 577 58 ik A 50 ng/mLs
——BIE ELR IR

b — WA E&EE.

HAMA KR RZE r>0. 99,

9.2.4.2.2 B T1EpA%Z
BEARPRAESE 9. 2. 4. 2. 1 FHHEBRNSE a, bt AR (2), 153 TIEHZ .

Atarget Ctarget
v =ax T F Do, <2)
A
Ayger —— I3 BE T 25 (OH) VD, B 25 (OH) VD, 52 5 25~ MRM AR 43 U T A
A ——ILEAR A 25 (0H) VD, 5K 25 (OH) VD, A FR47) MRM AR 43 Ve T AL
Cruvger ——IMLIEAE 25 (OH) VD, 8K, 25 (OH) VD, [ 5
Cis  ——IMLiFHE A 25 (OH) VD, B 25 (OH) VD, WARIIIIREE, A7 S KD 50 ng/mL;
a  ——RIRARIESS 9. 2. 4. 2. 1 AP RIAE RN ELRER;

b ——IBARKRAESS 9.2.4. 2. 1 WA ER M EH LA,
9.2.4.3 MFE#& 25 (0H) VD, %A 25 (OH) VD, ;K EE KV E

X YR A 25 (OH) VD, AT 25 (OH) VD, K [F) A Z= AR 1c i 25 (OH) VD, A1 25 (OH) VD, % /& 38 2 73 5l 32
HUMRM &5 78 &, U195 H PG AL . iRIEAFRHESS 9. 2. 4. 2. 2 K8 3 TAEfh 26, mlit&EA
F50(2) H Cpe fH, BIIILIEFE A A 25 (OH) VD, A1 25 (OH) VD, 9

10 F33EIE

10. 1 iEH

KIS FAFIRAL S5, T TEAT 2T MR, GIAR R . IEREE . ISRl ZiME . LLMT A1k
JRRN S

10.2 HHEE
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e B R AT AT M AR AESERYE T SCEE, X 7 R RS S FE AT IR, S A I T PR R B B I IR AEL CV
<20%, HAWE CV<15%.

10.3 IFHAE

&, TR A AR EA) 5 B FAR R SO O SR AT IR, IR IR A RS £ 15%78
.

10. 4 [EULSELS

WA T AAT BOAT AR o S5 F S SOPRREAT [ S2 88, FIAR AR e A b N U 2 BT 5 P N A B v
AR E 2 R, AL B £ AR & 15 % Y B Y

10.5 4

WA CRAT AT MR ST ST, 0 T7 iR AV AT IR AIE «

A5 ey 00 L35 A it B 2 B VB Bl 5 ng/mL~200 ng/mL. RSO B 2 B B SEARIKR LTS RE 0GR
Ja, TRV RBIRARIR s A I A ZE B S s NI, IR, AT R ARG 1 i PR

e RARAAR G IRERS], LS A ML ISR, A L SR A I

10. 6 LLMI

TE S/N=3 254 T $%08 E R A AT M AR YRR YE SCEF T LOD, 21 H 3~5 /N LOD e B AR RS i
BAWEZR /DRI 10 Ko LIMI FFVSAE 22 NAE +15% AN, CV W <20% .

10.7 EFRMN
MR 3 A7 Ml P BB AT A R BRI SO, DA AS TR B I ) 3 S5 K o
10.8 R EM

AT M A B AT FT (R VA ST PO s B4 i S AR S AR RE 1k, PRAIEAGHIN 45 SR I A
T EE
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