stk A R A E A BRI B T AR

SN/T 4258—2015

HAORmAP/KEEEEZNNEF i

Determination of water-soluble vitamins in foods for export

2015-05-26 & 2016-01-01 L&

A L - & %
] < ot W B RS B RS 9% S0 )5

L e
008060575

R mEp



SN/T 4258—2015

il

]

AFRHERE B GB/T 1.1—2009 % i 9 #1002 21,

TR A SR B S LE AR AT BRI B % A AR SO 4 & A LR S 7R FELR S5 e i ) S AT

ApRHE i E ZONIEA AT S R E R SRR D,

AP A BB v A AR SR [T b A BT A A R P A B R b A B B A
B o
AbRE EBR W BOKE BB D E A R,



SN/T 4258—2015

H O/ &P KEELEERONERS X

1 SEE

ARERE T RSP HEER B RER) B, (B E) B, M B (B GZ B B (ntk 1% B it
o E (MRS B I BR AN B, CBEREF) B9 A 35 R B /R0 G O IR A 4E AR R Ve (L-HUIR I AR 19 85 2L

BRI E T .

AR UEE TR 8 B, (Mg %) .B. (B # £) . B, VA
B HEBERE) (B GZIR) (B, (L% ) B9 TE A0 IE 5 & F TR
Pk B FLPORE L ROK R AR

2 MEHSIAxXH

B SO X T AR SO R Je T H U A9 51 SCHF A0 H 3T A& T A 3C

. LEAHEHBR5] 3,3 FASC.
GB/T 6682 4r#rscia A
EF—s KmBPKBEUHELEE B (HE (%EE) .B; (VA  HELER) .
B; GZER) .B F0 I BR B9 0 7E

3 RE

RVABERG HEE R B (ZER) (4
ﬁ7k(%%;’§:ﬁ\t)%m9ﬁﬁ}ﬁ s H

A 44 K B, (iLhE
A ZR By (M B | ik 2 B | it s
O - B /5 1 SR I,

4 X7 R

BRIE 3 A B S, BT A R 38 R 43 A 4, K oA GB/T 6682 RLE 19— 2K .
4.1 HE.HPLC %,
4.2 B .HPLC %,
4.3 Z % .HPLC %,
4.4 FHK,
4.5 .
4.6 =HIM.
4.7 AR,
4.8 BHT(ZTHRERR .M4EKXFETF 99.3%,—18 TR HEME.
4.9 0.1%HBRBEW AR A¥0 B H 0.1 mL B (4.2), H/KEAZE 100 mL.
4.10 10 mmol/L Z % (pH="6.3) ¥ # :0.39 g Z %k (4.3) /K %% % 500 mL,iB4), H 0.1% B &
W (4.9 2 pH=6.3,
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4.11 0.01 mol/L $h BRI M : BB 900 pL MIERFER (4.5), FI/KE A ZE 1 000 mL, iR .

4.12 5 mol/L MR . HHL 45 mL 9ERAR (4.5, /K E A ZE 100 mL, IR,

4.13 5 mol/L S EALAIE W FRIL 20 g E AN (4.7) 3T 100 mL K, IR,

4.14 40 g/L =R ZREW - FRIL 40 ¢ =AM (4.6) , % F 1 000 mL K ,iR5T.

4.15 1%EKERERRSE0 B 1 mL HEKA.D HAKESRE 100 mL,BE .

416 1 mg/mL BHT % : FRH 10 mg BHT(4.8) ,i& F 10 mL HEE4. D H R4,

417 HEAEBRFRUEY T AR B (IR R AR B (BHR) AR B, R B (AR B
GZR) M % B, (LS EE MM % ) L i B8 5 P9 AR 490 5« DA-XH IR  D4-J08 Bt fr | Y 208 e 1 2 Bt %
RS EE XN K FETF 05%, LR . SLEWERGFEES KR AL AL,

4.18 R HEGE AU R B PR IBOE B AR E R (417, BRI AL 1 mg/mL(4E4EE B, YRR 0.1 meg/mL) K
PRUEGE . THER 1% B W (4.15) ¥ i s Hifb 4 £ A 0.01 mol/L R (4.1 IF . %
W4 CoESCIR AR R  ORAE A R 4 d, HoA R RO 6 d.

4.19  FRUMETAEW RIS Z A 0.01 mol/L FhERVA T (4.11) K v if 5 W (4. 18) 3B M B , L il B — &
SR HE TAE W P PR .

4.20  PUBRAE A5 - ERR BRIBOE B 9 DA-MRER (DA~ Bk R . 20 I 04 RN 2 R R A L 43 i) P PP B (4. 1) C A
B 500 pg/mL B bRUERE AR . 4 C LLT BEOLIRTF

4.21  PIAR AR TR AR 98 T SR U B BR A A (4.20)  FH BB (4L D S LB 50 pg/mL B AR HE T AE
W BB

4.22 TAFLIENE.0.22 pm, K &R,

5 ILEEFiEE

5.1 WRAH 5B / 3% 4 « e iy 8 55 B 1 IR (ESD .
5.2 At R B&E N 0.01 g F1 0.1 mg.

5.3 HAmHAL.

5.4 Bl HEA/NF 4 000 r/min,

5.5 Hfi#e  FEE# A/NF 15 000 r/min,

5.6 WHEIR G A

5.7 A PIFUER

5.8 WM HZER.LE .50 mL,

5.9 HOAREM:10 mL,25 mL 1 100 mL,

6 AEFHESRE

6.1 MHIFEER
T il B A 4R Aot A T, 007 B 1 R 52 B e A A B B S B AR
6.2 HEMFEF

IR —HHE ¥ 3 A 5 6 0 57 2 K PR B R A F 200 g, WEHARE R 0 F 200 mL) . [ fe e
R 8 TR 5T TV R 36 45 150 L 5 TR 03 3 B H A 0 8 ) s — 01 0 R G T 5 —
{1 BB ARAT I BE AR AL

[S%]
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7 WEFE

7.1 HEmEvRE
7.1 RitRs

FRIGAFE 2 gOR 8 E 0.01 @ F 10 mL B AR P A 40 pL B4R TAEMK (4.21) F1 100 pL
1 mg/mL BHT % # (4.16), 4 10 mL 0.01 mol/L #HME®R 41D EXZZIE RS, H 0.22 pm ML
U8 U8 R VR A €2 - T/ R RE

7.1.2 KK . BRE.HF

FREUAHE 2 g R 8 2 0.01 @) F 50 mL B0, A 40 pL # P9F5 T 4E K (4.21) F1 100 pL
1 mg/mL BHT % (4.16) , M A 10 mL 0.01 mol/L £ W (4.11) , IR HEIR S 1 min, &7 15 min, L4
4 000 r/min B> 10 min, B EEWRA 0.22 pm AL 8 R 38 5, (L& A 3% - B 1% / i (U 22 .

7.1.3 FIU®HB

FREGREE 2 gOHE 0.01 @), A 40 pL f P9 b5 TAEW (4.21) 1 100 pL 1 mg/mL BHT #
(4.16), HEHIMA 10 mL 40 g/L =R ZMRIF MK (4.14) , A HEIRS) 1 min, #87 15 min, Lk 4 000 r/min &
> 10 min, B EIEWA 0.22 pom fCFL U8 B U8 5  SE VB0 AR 603355 3/ o S0 22

7.1.4 ok

PRBUAHE 2 gOR B8 2 0.01 @), N A 40 pL B A F5 TAEW (4.21) F 100 pL 1 mg/mL BHT & &
(4.16), #EFHIMA 20 mL 45 C~50 C/K,I™HEIRA] 1 min, #7/ 15 min, FHERBERZEEEG.H
5 mol/L M EW (4.12)J8%5 pH £ 1.9040.5, & 2 min, FH 5 mol/L S & LB W (4.13) 8% pH
£ 4.70£0.5,L4 4 000 r/min B§.0> 10 min, B EVEWA 0.22 pm GFLUE BT U8 J5 o HEWROAR 6655 - B /
AL E

AR B IR B R AT .

7.2 WE
7.2 BEBESERHG

BHEESEZRZGEWT .

a) fai%k: . UPLC HSS T; 50 mmX 2.1 mm(P4),1.7 pm, s AH 4% ;
b)  #EE:30 C;

o) HEFEE .5 pl;

d) U B R 2 R S I AR L 1

®1 RIBEBEERF

Time H g 10 mmol/L Z i % (pH=6.3) L
min % % ml./min
0 i § 99 0.3

1.0 1 99 0.3
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& 18
Time H i 10 mmol/L Z @& (pH=6.3) I
min % % mL/min
4.0 55 45 0.3
6.0 55 45 0.3
6.1 1 99 0.3
10.0 1 99 0.3

7.22 BiESEFH

%S KW .
a)  BFUR ISR R
by  F# R BT
o) K J7 3 : 22 B M i (M
& HAbFEES% K125

7.2.3 FEMSWH
TE bR 2845 U 5E A i A AR A S i 1] 5 s o VA X 7 ) O B B 1

ETEL2.502Z W ; BB G a4y YE
R X B AT HL A B K A vF fhi 24
HEA: R B 275 O B 1E) 2 0L

i AT B A o AR U TR R L B RE A T Y
SE A FE i AF AE X L F) Fy . 9 Aol

IRARIEES
B FEE/Y% >10~20 <10
FOVFH T R 22/ %6 +20 +50

7.2.4 TEEBMNE

FELERFMT IR MR TR R (S H LR E LB 2 :0.05~10.0 pg/mL; HERA 0.05~
100 ng/mL) #EFE , BE IR A0 15 20 B 40 A4 Wi 107 6 249 1 76 AX B8 I G O R METE BN AR IR E B . PR EI Y
2 ] I Wi I (MRMD) {8, 3% 5 2 DL 5% C | C.1.

7.3 ZAXHW

FRASFRBUKSFE S, B4 bR B BRHEAT .

8 HRITEHE

RO ASFAEE RSB TR RTF MRS B E -

- XV
el XI_O.O.O ceresesesesscsssensescecccecee( ] )

g m 1 000
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A

Xi —RHEh Y & & B0 25 T 5 (mg/kg) 5

¢, ——— MR B 2% 175 B B0 RE W R AT B0 5 Bk L B8k P A8 28 T (g /L)
V —— BBRERAER R, BN ZT (mL)

m gﬁﬁ@(&%4ﬁ%§lﬁﬁ%ﬁﬁ%s${ﬁjﬂﬁ(g)o

. RSN E A,

9 MEMR.FEHEE. EKE

9.1 ME KR

ATy 2 v 2% i A B TE A [ 5 T A I R IR L3 3,
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K3 AAERDZFHLEZHNERR ¥4 i mg/ kg
I i
s o ) Joi
e KoK Vi o FLK R 3k R
Tt e % 1 il 1 1 1 1
il 1 5 5 1 1 1
i, 1 i 0.2 1 1 0.2 1 i
N 4 i 0.2 1 1 0.2 1 1
i ok 1 5 5 1 1 1
Z R 1 4 1 1 1 1
M E 1 1 1 1 1 1
itk 1% e 0.2 1 1 0.2 1 1
I 1% 0.1 0.2 0.5 0:2 0.2 0.01
9.2 mEY=x
A5 1 AN HE ROK R V& FLUORE R OE T R 3 B A R R 0 K ST B iR T R S
BffsR F 3¢ F.1.
FHSy RRPAKAMELEEZB(HEEHONE
10 JEiE
WP ER B, B R FIEEMRBE R . = H O IF R R K G5 S8 pH) #28¢, 1 HLB &

FAZE AR 2E47 B 56 3F K BR 8 20 2 U o FHVROAE €335 0 / 00 J3 (SCAG: 0 , /b o 5

11 7 F0 At

R AE 3 A B S BT AR 2 R 3 Hr 4l K GB/T 6682 #LE (i — 2K .
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1.1 ZH5:HPLC 4.,
1.2 7% 5. Bl 70 mL ZBEAQ1LD,HABBESRZE 1000 mL,

11.3 25% . & 250 mL ZA5 (11D, KB EZAZ 1 000 mL,

11.4 4/ % By, (Vitamin By, 3% Cyanocobalamin) #R#EH) 5« 40 8 K T % F 99 % , ¥ T vK 48 kL 4/
fi. WK AEAL

1.5 BRUENE A W < 50 AR OIS B AR ME i (11.4) , FiF 0.01 mol/L #E MRS (4. 1D FLHI R 1 mg/mL B4R
WERE AW . 4 ClECORAE, BRUH N 6 d.

1.6 frdfE TAEW R HEFEZ A 0.01 mol/L EhFR A W (4.11) K b v if £ W (11.5) 328 e B, L 1 B — &
Fl bR e TAE W . B BRI .

11.7 HLB [EAHZEHHE 60 mg,3
R IR I

1.8 HAh[FS 4 =,

FAEEFT 5 mL 7K B R I PR A

12 Ui &

121 BEMAFEBEEE.
12.2 HAth[FI%E 5 &,

13 KEHEERTE

[l%F 6 &

14 WMEFHZE

141 HSER
1411 BitHn

FRBBURAE 10 gOR§ 5 2 0.01 Y% 25 mL, k.
14.1.2 KK .RE. BT

FRBUGRAHEE 2 g KB ZE 0.01 @) F 50 mL B0, i A 10 mL 0.01 mol/L $HER¥E W (4.11) , IR EIR
A7 1 min, 87 15 min. 4 4 000 r/min B.0 10 min, B EFERE T 25 mL EAEERF. HKEEZE
ZI B Rk .

1413 &ILKH

FREGARE 10 gCR#E 0.01 @ F 50 mL B0, MA 5 mL 40 g/L ZH LMRELBRE W (4.1 .1/
EYEA) 1 min, #7315 min, L 4 000 r/min &> 10 min, B EERE T 25 mLiZGEEERF, HKE
KREHNE b,

14.1.4 ¥

FREGARE 2 gOH ZE 0.01 @), A 20 mL 45 C~50 C/K,iRAEIRA] 1 min, #7 15 min, FFHER
6
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RERZZEIREH 5 mol/L HFE K (4.12) 184 pH = 1.90+0.5,/E 2 min, A 5 mol/L S & 1k
B (4.13) A% pH & 4.7040.5, L4 4 000 r/min &.0> 10 min, & FFH K, 5.

14.2 #&1

B 14.1 FRAF 15 ¥ AL VOB of B AR ZE BURE (11.7) 1 5 mL 7% Z RS W (1L 1D ¥ T304 5 M 151 40 %€
BUHE Bk UE TR, 85 1 1.0 mL 25% ZHEWE W (11.2) ¥ 44 K Bl YER W 2 B BE B W , i 0.22 pum
P FLUB IR G  BEWROAR € 3% - 3 / B A 52 .

EAR R B BR 2 20 HEAT

14.3 AE
14.3.1 UFSEE&H
[/ 7.2.1 #17.2.2,

14.3.2 EMSH

TE b3R5 T T 58 B o AR o 7 TR
ETEL2.502Z W ; HHE G P45 E]
AN 3 BEHEAT H B B K AR IR 2
R R T HEAER BB HR

i W R B 1] 55 % o 8 R T 7 4 A 1] i
AR T 1F ¥ W b X 17 F) R P B T 1Y
A FRAFLEXT L B R A . 7E b

1433 EEBWNE

EEREMT R R bR T
43 BT B0 B4 i) 7 A 2 107 7E AN 2% I 7€ Y
Z Wt D E D.1,

5~1 00 ng/mL) A R T
B 22 [ W i (MRMD {5, 33 K]

144 Z=EaxX®E

BRAFREBULEE S, B i bk b

15 &£RitE

AR YEAE R Bl 0% B A BE AL B R 5 SRR ()R

o

X, — A HEER Y & &, B ML T 58 (pe/ke) 5

o —— MIRAERZE_ BB AR R I A I &, AN TS B ZF (ng/mL)
V — R RLESER B RZEF (mL);

m —— R TR A Y R B B ()

e RESR MRS A E
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16 MEMR FEZE @ E

16.1  MERR

A D 4 F B FE R RE FLUORHA I E AR BR K 0.5 pg/ kg BF TR VR 9 T 2 ARBR b 1 g/ kg,
KA I EARFR A 2 g/ ke Wik B9 E fIRBR 9 5 pe/ke.

16.2 @ =

A7 Ay BIHE A K R FLAORE R R BT R R S T R K B 9 (B iR S L
Mk F & F.2,

E=HsS BRPABRELEER Vo L-HFmE) BN E

17 JRHE

TRE B4R R Ve (L-PUIR I R ) FH D B R 7 VR S8 TR /K (56 FlL 039 p D 4R IS - YOAR €33 258 4
G % G 0 SR 3 E .

18 X7 04t

18.1  fwMma .

18.2 MR — S,

18.3 WA,

18.4 3% ImBEER AW - FREX 30 g fmBEAR (18.1) , /KA IFMBE R 1 000 mL,

18.5 0.05 mol/L Bk — 2 80 (pH =3) . FREUHEBR — &0 # (18.2) [E & 6.80 g, HI /K& M I B =
1 000 mL, F#ERR (18.3) 184 pH K 3,1 0.22 pm fHFLIERE 1 8 .

18.6 44 % Vc(Ascorbic acid) b5 #E#) B 41 B K F % F 9920, % 58 T vk A6 kO RAF . LI R A
= Al

18.7  FRUMESE £ NG B0 FRBGE B AR & (18.6) 4 JH 3 %0 W B BR VA MR (18. ) FL il B 1 mg/mL i) b 1 iff %
W 4 CHREOCIRFE . B

18.8  FRyfE T VW - MR 4 25 5 I 3 %0 i s 19 V5 VAR ( 18.4) o5 A M A% 45 TR (18.7) 18 Z s 8¢, i il B — &R B A
HETAEW, BB .

18.9 HAM[FIZE 4 =,

19 {XEEFfik&E

19.1 %00 R 8,3 S« BT A 28 ARG N 28 B0 — 4 B B 1) G T 2
19.2 HAh[FI%E 5 =,




SN/T 4258—2015

20 AEFEHESRE

A% 6 &,

21 WEF*E

211 HmIRE
21.1.1 Rt

FREGARE 2 g ZE 0.01 @ F 50 mLiZ AP, H SYMBERB B (18O EREZE. RS,
A10.22 pm EFLUEME T U8 , A 1S B8 MR FF ERE TN 22 . 8 R M VE BRI 3 Y0 W B R VA R (18. O T B B — B
EHE A 0.22 pm fcfL B8 B 8 L HEOR €8 3% (LI 22

21.1.2 XX . BE.RR.gA%H

FREGRHFE 5 gORB#I = 0.01 @), I 3UMBERRIA K (18.4) EA ZE 100 mL,# A 15 min BB A it
TEINA VKBS HIREAE 10 °C~20 ‘C2Z [ ,4 000 r/min B> 10 min, B EIEW A 0.22 pm MFLIERE
T UE G RO S0 5E .

21.1.3 W

FRBURKE 2 gOR#BE 0.01 @), JITA 20 mL 45 °C~50 C/K, IBHEIRA] 1 min, #7A 15 min H A i
BPRHREMAKREREESE 10 'C~20 CZHE, fFH 5 mol/L #MHE W (4.12) %5 pH £ 1.90+
0.5, & 2 min, HH 5 mol/L & ALMIER (4.13)#F5 pH = 4.7040.5, L4 4 000 r/min E.L> 10 min,
R WM 0.22 m Gl i B B8 I o A3 V0 AH (i A 2

R IOCE UK, 34 R 5k AT .

21.2 WE
21.2.1 BHEHBESEZH

BAHEIESZZMHWMT .

a) itk TechMate C;5-ST 4,250 mm X 4.6 m(P4),5 pm; 8 AH Y4 H ;
b) Pk :266 nm;

o) HEFEE .10 pL;

d H|.25 C;

e)  WiEhAH:0.05 mol/L BEMR — 44 (pH=3).

21.2.2 ®BENE

2 b ARG I 2 17 W0 K8 A YRR T U VR o LA B 2 e TR R g N AR s A VAR T S A R
il HE A i 2 AR o AR i X i AT R L R A YR R 0 i o 9 L A AR T S Y R
T FE P o o S 7 o P Y L O R A AR B 2 e U R M R R L R
FET L FR IS 2% (R B B R 202 3.42 min, ARV A9 A 63 6 S LM E 1B E.L.
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213 ZAXE

BR A FRBOKLEE S, B3 bR BREAT .

22 HRHE

A% 8 &,

23 75 kR ERE (R BR A0 =] 4 2

23.1 WERR

R Wk S FLUOR ROR IR R o e A R C I E RBR B 100 me/kes RIEHYEER C KM
SRR N 20 mg/ke.

23.2 [@EyrE

AT B4y BIAE KK R S FLAORE SRR SR VR A A R P R (R R K S A S [ i R LS
[ffs% F % F.3,

10
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H R HX 4 25y = CAS 5 FR
Thiamine 67-03-8 C» H;; CIN, OS
(VB,))
i o
Nicotinic acid 59-67-6 Cs H; NO;
(VB;)
N % ) .
Pyridoxal 65-22-5 Cs HyNO;,
(VBg)
Nt % o
Pyridoxine 8059-24-3 Cg Hyy NO;
(VBs)
N 1% iz
Pyridoxamine 524-36-7 CsHi: N O,
(VBg)
A P e o
Nicotinamide 98-92-0 CsHs N, O
(VB;)
OH
— P theni id S 0 137-08-6 Cy H\;NO
antothenic aci -08- 7 5
(VB;s) HO/><H( \/Y 9 Iy
O OH
i ER .
Cyanocobalamin 68-19-9 Ces Hgs CoN,, O, P
(VB2)

11
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x A&

L) 5 44 4 fy = CAS & 5 e =i ¥
Folic acid 59-30-3 Cio Hig N7 Os
(VB,) /k NJAH
H,N
OH
38 OH
i Riboflavi 83-88 Cyr Hyo N, O
Olla -83-5 7 2o 6
(VB,) iboflavin N /N\I/O 5 1 "
N/ NH
O
) HO
IHEEE N o e ) )
e Ascorbic acid HO o 50-81-7 Cs Hs O
HO OH
Z. W ?
N Acetanilide P Y /O 103-84-4 C, H,NO
R ﬁ
N N CH
HN—NN m, [
B N A, ~»—C—N
= N ©C=o . .
Methotrexate NH | 59-05-2 Cz0 H2: N3 O5
g ’ 0 NH O
| H Hy [ ]
HO— —C—C—I(_:I—C—OH
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Mt F B
(FE RS
LC-MS/MS 24 HBEEFRES E L4

FB1 WUMHSERBHE BMUBF XEBRENMESER

- E R ilf 48 < BE N
4 B4 B[] BTt L Xt IV7 B9 P BR Ak
SHTY ) (DP) & (CE)
min m/z EYZ K
AY4 eV
265.2/122.2" 70 6
T e & 1.51 . BE K i
265.2/144.2 70 6
124.1/78.1* 108 21
+H R 2.21 D4-4H g
124.1/80.1 108 17
168.2/94.0 80 25
i % 2.65 LB
168.2/150.0" 80 10
170.0/134.0* 88 20
i, 1% i 3.85 YN i
170.0/152.0 88 37
169.0/134.0" 80 18
i 1% i 1.30 B
169.0/152.0 80 30
123.1/78.2* 108 22
K Pk P 3.65 D4~ Bk B
123.1/80.2 108 20
220.0/90.0" 90 5
A 7.30 s
220.0/202.0 90 8
678.5/147"* 150 33
-1 7.56 -
678.5/358.8 150 21
442.4/176.9 135 29
iR 7.47 FH S g s
442.4/295.1" 135 7
377.4/171.8" 156 37
BEER 7.91 FH 2 g g
377.4/243.1 156 21
DA~ iR 2.16 128.1/84.1 110 20 —
D44 Bk iz 3.61 127.0/84.0 90 20 —
Y% 3173 8.76 136.0/94.0 80 15 —
B 4 14 7.62 455.0/308.0 135 20 —

E o« N BT T AR [ B RS L AXRS S BT REAEAE 25 5 I SE B RDKE T 0 S B L B R A

D AERG LR E BA . B 5% B TSI S5 T S AR A AR 6460 U 5 AN b 52 B0 L stk A1 B 3k 5 R A 28 R B
SO IRBES % I AW Rl B oY, S AR M6 & 251K R ) Rk B 51 38 .

13
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Mt & C
CERBHEM R
KAMUELEREBRREREESFRE
X105 X105
X102 197 170.0/134.0 1'2? 169.0/134.0
14 265.2/122. 2 17 ’ ;
o5l BE 0.5 R g jk W
- 0.25
«104 X102 X10?
3 265.2/144. 2 170.0/152.0 2 M 0/152.0
2 \ 0.
1_

11.21.41.61.8 2 2.2 2.42.6
Counts vs. Acquisition Time(min)

2.5
unts Vvs. Acqulsltlon Tlme(mm)

JL231/78 2

><1(‘i4_ X10*
168.2/94.0 11
27 MR e
Xi"; 168. 2/150. 0 ><1°f
- s |
1 0.
0. 5

2.22/42/62.8 3 3.23.43.63.8
Counts vs. Acquisition Time(min)

X102
3 442.4/176.9  X10*
1

24

14

X104
442.4/295.1 X1

2<

14

68 7 72747678 8 82 84
Counts vs. Acquisition Time(min)

128.1/84. 1
fL D4 R

X10*
-

X10%
21

0. 5 N

/\ 123.1/80.2

3023436384 4.24.4464.8
Counts vs. Acquisition Time(min)

377.4/171. 8
HE
[kﬂ 4/243.1

47 67.8 8 8.28.48.68.8 9
Counts vs. Acquisition Time(min)

136.0/94.0

LB ERE

1.41.61.8 2 2.22.42.62.8 3 3.2

Counts vs. Acquisition Time(min) Counts vs. Acquisition Time(min)

x10*
6 455.0,/308. 0
4
5 HR s

T T T T T T T T T T
7 7.27.47.67.8 8 8.28.48.68.8
Counts vs. Acquisition Time(min)

B C1

14

=1 T - i & &t & T
3 3.23.43.63.8 44.24.44.64.8

T 1 T T T T T T
8 8.2 84 8.6 88 9 9.2 9.4

Counts vs. Acquisition Time(min)

IFMARMELEEZTRENFHEEEEFREGRES 0.5 pg/mL, HE A 20 ng/mL)



W % D
CARHEM )
HEE B RAERNBEEEFRE

x10°
14 678.5/ 358. 8
0. 5 il E
X102
2 -
678.5/147.0
1 -
—
T T T T
7 7.5 8 8.5

Counts vs. Acquisition Time(min)

B D1 #ERB HEFEEFRECGRES 5 ng/mL)

SN/T 4258—2015



SN/T 4258—2015

W ® E
CAAHER R
$4 % CHREREE
mAU ]
50-
]
20
30—:
20—:
10
] Ve
; ) A
I 2 3 a 5 s

BE1 #4XCHAERNRKERIEREQO pg/mL)

16



M F

F

(FRHERR)
KAMELERNERARER P EKETEE

SN/T 4258—2015

RF1 AMELREARERPHEWKERTE
4 B Rk P S Bt CER G L
|| B || BR[| EN | EleR | RN | EdeR | RN | EleR | B | EiloR
% | KkF Fiensdl K Fien & K Fiene| K Biend K 71 KFE 100 Pl
# Img/ke % mg/kg % mg/kg % mg/kg % mg/kg % mg/kg %
W 1 80.6~109 1 86.4~110 1 80.7~97.5 1 80.2~103 1 80.0~103 1 80.7~99.2
il 5 81.6~102 5 83.4~110 5 86.6~108 5 81.6~104 5 80.8~104 5 82.7~97.8
£ 10 |80.7~99.6| 10 |80.8~110| 10 |80.9~105 10 |82.4~110| 10 |80.2~98.6| 25 |80.1~102
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; 0.5 [81.4~105]| 0.02 |72.0~101 1 80.7~99.4| 0.5 |80.3~106| 0.5 |82.0~105| 0.5 |87.8~99.9
1. 83.7~104| 0.10 | 78.6~100 ) 90.3~101 1 80.2~102 5 82.9~98.1] 10 | 83.3~106
% 1 80.7~101 1 84.0~110 1 86.4~102 1 89.6~104 i} 80.8~104 il 82.0~100
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] 10 |90.2~106| 10 |[80.5~110| 10 |89.4~101 10 |80.8~105| 10 |85.0~102| 25 80.9~103
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BER B FEARREER PR E RS E

7 7S ok 7 (] i 2R = K F ] 5 3
prg/kg % ng/kg %
0.5 71.6~92.0 1 75.0~105
it 2 70.1~97.7 VT 5 72.2~98.2
5 76.5~101 20 83.6~103
1 71.4~100 0.5 73.6~95.8
Rk 2 2 73.8~91.4
10 5 73.1~96.2
2 5 72.0~99.0
KK 5 80.0~102 20 72.9~94.9
10 100 80.9~98.1
b {14 [5] 47 3 35 B
- oK 7 oK I i 2 3 il
mg/kg mg/kg %
100 20 83.5~106
Rt 200 50 82.2~107
500 250 91.3~105
100 100 90.4~105
R 150 200 97.9~106
300 500 93.1~101
100 100 90.5~107
KK 200 500 91.1~102
1000 2 000 96.0~105
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Foreword

This standard was drafted according to GB/T 1.1—2009.

Attention is required to the certain contents of this text which might be related to some patents.
This file is not responsible to identify these.

This standard was proposed b | Regulatory Commission for Certi-

fication and Accreditation.

This standard was drafted by Hebei Entry-Exg
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Quarantine Bureau of the People’s Re-
uarantine Bureau of the People’s Republic of

Main drafters of this standard
Song Ge, Qu Li.

ang Jing, Guo Chunhai, Ma Yusong,
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Determination of water-soluble vitamins in
foods for export

1 Scope

This standard specifies the determination method for residues of vitamin B, (thiamine) , vitamin B,
(riboflavin) , vitamin B; (nicotinic acid,nicotinamide) , vitamin Bs (pantothenic acid) , vitamin Bs (pyri-
doxine, pyridoxal, pyridoxamine) , folic acid and vitamin B;, (cyanocobalamin) in foods for export by
HPLC-MS/MS.and vitamin C (L-ascorbic acid) in foods for export by HPLC.

This standard is applicable to the determination and the confirmation of vitamin B, (thiamine),
vitamin B, (riboflavin), vitamin B; (nicotinic acid, nicotinamide) . vitamin Bs ( pantothenic acid) .
vitamin Bs ( pyridoxine, pyridoxai, pyridoxamine) , folic acid and vitamin B,, ( cyanocobalamin) in
juice.milk power, milk drinks,rice,biscuit and jelly; and is applicable to the determination of vitamin
C (L-ascorbic acid) in juice,milk power.milk drinks,rice,puree and jelly.

2 Normative references

The following documents is necessary for this standard. For dated references, only dated editions
shall apply to this standard. For undated references,the latest edition of the normative document re-
ferred to applies.

GB/T 6682 Water for analytical laboratory use-Specification and test methods

Part 1. Determination of vitamin B, (thiamine) ,vitamin B, (riboflavin),
vitamin B;(nicotinic acid.nicotinamide) ,vitamin Bs(pantothenic acid),
vitamin Bg (pyridoxine, pyridoxal, pyridoxamine) and
folic acid in foods

3 Principle

The vitamins in the test sample are extracted with hydrochloric acid solution, trichloroacetic acid so-
lution or warm water (isoelectric point method). After filtered through a membrane, the extract is
detected by liquid chromatography-tandem mass spectrometry and quantified by internal standard
method.
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4 Reagents and materials

Unless specifically noted, all reagents used should be of analytically grade; water is the first grade
water prescribed by GB/T 6682.

4.1 Methanol. HPLC grade.

4.2 Formic acid: HPLC grade.

4.3 Ammonium acetate: HPLC grade.

4.4 Ammonium hydroxide.

4.5 Hydrochloric acid.

4.6 Trichloroacetic acid.

4.7 Sodium hydroxide.

4.8 BHT (butylated hydroxytoluene) , purity=>99.3% ,stored at—18 C.

4.9 0.1% formic acid solution: Accurately measure 0.1 mL formic acid (4.2) into a 100 mL volu-
metric flask,dilute with water to 100 mL,mix adequately.

4.10 10 mmol/L ammonium acetate solution (pH=6.3): Dissolve 0.39 g ammonium acetate (4.3)
into 500 mL water, mix adequately, and then the pH of the solution was adjusted pH with 0.1%
formic acid solution (4.9) to 6.3.

4.11 0.01 mol/L hydrochloric acid solution: Transfer 900 pL hydrochloric acid (4.5) into a 1 000 mL
volumetric flask,dilute with water to 1 000 mL,mix adequately.

4.12 5 mol/L hydrochloric acid solution: Transfer 45 mL hydrochloric acid (4.5) into a 100 mL volu-
metric flask,dilute with water to 100 mL,mix adequately.

4.13 5 mol/L sodium hydroxide solution: Dissolve 20 g sodium hydroxide (4.7) into 100 mL water,
mix adequately.

4.14 40 g/L trichloroacetic acid solution: Dissolve 40 g trichloroacetic acid (4.6) into 1 000 mL wa-
ter,mix adequately.

4.15 1% ammonium hydroxide solution: Dissolve 1 mL ammonium hydroxide (4.4) to final volume
of 100 mL with water,mix adequately.
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-

4.16 1 mg/mL BHT solution: Dissolve 10 mg BHT (4.8) into 10 mL methanol (4.1) ,mix adequately.

4.17 Vitamin standards: the purity of vitamin B, (thiamine) ,vitamin B, (riboflavin) , vitamin Bs (nic-
otinic acid,nicotinamide) , vitamin Bs ( pantothenic acid) , vitamin Bs (pyridoxine., pyridoxal, pyridoxa-
mine) , folic acid; and internal standards: D4-nicotinic acid, D4-nicotinamide, methotrexate and acet-
anilide are no less than 95% ,respectively,and relative information,see Table A.1 in Annex A.

4.18 Stock standard solution: Accurately weigh an adequate amount of standard (4.17) ,dissolve in
0.01 mol/L hydrochloric acid solution and prepare of 1 mg/mL (0.1 mg/mL for vitamin B,) ,store in a
folic acid was dissolved in 1% am-

refrigerator at 4 ‘Cavoiding i
monium hydroxide solution(4
4.19 Standard working solution: Prepare a solution by diluting the above stock
solution(4.18) with 0.01 mol/L hydrochlQi (4.11)just before use.
4.20 Stock internal standard s
D4-nicotinic acid,D4-nicotina

y weigh a certain amount of each standard, such as
nd dissolve it in methanol (4.1) to
make the standard stock solu rator at 4 C avoiding light.

4.21 Internal standard working solution: measure an appropriate volume of stock

internal standard solution (4.20) ilute to methanol (4.1)just before use.

4.22 Water-phase filter me

5 Apparatus and equi

5.1 Liquid chromatography- lectrospray ion source.
5.2 Balance: accuracy to 0.01 g a
5.3 Organ blender.

5.4 Centrifuge,speed of no less than 4 000 r/min.

5.5 Homogenizer,speed of no less than 15 000 r/min.
5.6 Homogenizer.

5.7 Ultrasonic cleanser.

5.8 Polypropylene centrifuge tube with cap: 50 mL.
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5.9 Brown glass volumetric flask: 10 mL,25 mL and 100 mL.

6 Preparation and storage of test sample

6.1 Requirement

In the course of sample preparation, precaution must be taken avoid the contamination or any factors
which may cause the charge of residue content.

6.2 Preparation of test sa
Take three independent packin t less than 200 g for the solid sam-
ple and not less than 200 mL for liquid samp d and semisolid samples with a muller,
mix throughly the liquid sample, then di al portions and then place in clean contain-

ers. One uses as a test sample and eserved sample.

7 Procedure

7.1 Extraction

7.1.1 Juice

Weigh 2 g (accurate to 0.01
solution(4.21) and 100 uL 1
solution (4.11)to 10 mL,mi
for HPLC-MS/MS determinat

flask. Add 40 uL internal standard
with 0.01 mol/L hydrochloric acid
d through 0.22 um filter and ready

7.1.2 Rice,jelly and biscuit

Weigh 2 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube with cap. Add 40 uL inter-
nal standard solution (4.21),100 puL 1 mg/mL BHT solution (4.16) and 10 mL 0.01 mol/L hydrochloric
acid solution (4.11), homogenize for 1 min, ultrasonicate for 15 min. After centrifugation at
4 000 r/min for 10 min,the supernatant is passed through 0.22 um filter and ready for HPLC-MS/MS
determination.

7.1.3 Milk drinks

Weigh 2 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube with cap. Add 40 uL inter-

nal standard solution (4.21),100 uL 1 mg/mL BHT solution (4.16) and 10 mL 40 g/L trichloroacetic

acid solution(4.14) , homogenize for 1 min, ultrasonicate for 15 min. After centrifugation at 4 000 r/min

for 10 min,the supernatant is passed through 0.22 um filter and ready for HPLC-MS/MS determina-
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tion.

7.1.4 Milk power

Weigh 2 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube with cap. Add 40 uL inter-
nal standard solution (4.21),100 uL 1 mg/mL BHT solution (4.16) and 20 mL 45 C ~50 C water,ho-
mogenize for 1 min,ultrasonicate for 15 min. After cooling,the pH of the solution was adjusted with
5 mol/L hydrochloric acid solution (4.12) to 1.90+ 0.5,and then adjusted with 5 mol/L sodium hy-
droxide solution(4.13) to 4.70 £ 0.5 for protein precipitation. Subsequently the mixture was centri-
fuged at 4 000 r/min for 5 min,the supematant is passed through 0.22 um filter and ready for HPLC-
MS/MS determination.

During the extraction process,samples are always protected from direct exposition to light.

7.2 Determination

7.2.1 HPLC operating conditions

Reference HPLC operating conditions is as following:

a) Column; UPLC HSS T; 50 mm X 2.1 mm (i.d.),1.7 um particle size or equivalent;

b) Column temperature: 30 C;

¢) Injection volume: 5 uL;

d) Mobile phases and gradient elution conditions are listed in Table 1.

Table 1—Mobile phase and gradient elution condition

Time Methanol 10 mmol/L ammonium acetate solution(pH=6.3) flow rate
min % % mL/min
0 1 99 0.3
1.0 1 99 0.3
4.0 55 45 0.3
6.0 55 45 0.3
6.1 1 99 0.3
10.0 1 99 03
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7.2.2 MS conditions
Reference MS conditions is as following:
a) lonization mode: ESI;
b) scan mode: positive mode;
¢) Monitor mode: multiple reaction monitoring (MRM) ;
d) Other reference mass operating conditions are listed in Annex B Table B.1.
7.2.3 Qualitative analysis
Under the above determination condition,the variation range of the retention time for the peak of an-
alyte in unknown sample and in the standard working solution can not be out of range of £2.5%. For
the same analysis batch and the same compound, the variation range of the ion ration between the
two daughter ions for the unknown sample and the standard working solution at the similar concen-
tration can not be out of range of table 2,and then the corresponding analyte must be present in the

sample. Under the above operating condition, retention time of each vitamin is shown as Table B. 1 in
Annex B.

Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

Relative intensity/ % =50 >20~50 >10~20 <10

Permitted tolerance/ % +:10 +18 +20 +50

7.2.4 Quantitative analysis

Under the above conditions of the apparatus, inject series of working standard solutions (the refer-
ence concentration range for folic acid is 0.05~100 ng/mL,and 0.05~10.0 ug/mL for the other vita-
mins) and sample solutions separately. Use the curve to quantify the each analyte in unknown sample
by internal standard method. The responses of the analyte in the standard working solution and the
sample solution should be within the linear range of the instrument detection. Under the above oper-
ating condition, the chromatogram of the standard can be found by Figure C.1 in Annex C.

7.3 Blank test

The operation of the blank test is the same as the described in the method of determination,but with

the omission of sample addition.
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8 Calculation an expression of result

Calculation the content of vitamins in test sample by data processor or according to formula (1)

i X
X = S wa B G D)

' m 1 000

where:

X, —the content of vitamin in test s
c¢; —the concentration of vitamin in ation curve,ug/mL;
V —the final volume of the sample solution,

m —the corresponding mass of test

note: the blank value shall be subtracted fri

9 Limit of determination

9.1 The limits of quantification o rent matrixes are listed as

Table 3.
Table 3—Limits of g ent matrixes (mg/kg)
standards

juice milk power jelly

Thiamine 1 1 1 1 1 1

Nicotinic acid 1 5 5 1 1 1

Pyridoxal 0.2 1 1 0.2 1 1

Pyridoxine 0.2 1 1 0.2 1 1

Nicotinamide 1 5 5 1 1 1

Pantothenic acid 1 4 1 1 1 1

Riboflavin 1 1 1 1 1 1

Pyridoxamine 0.2 1 1 0.2 1 1
Folic acid -~ 041 0.2 05 0.2 0.2 0.01
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9.2 Recovery

The ranges of recovery in rice,juice, milk drinks., jelly . biscuit and milk power are listed as Table F.1 in
Annex F.

Part 2. Determination of vitamin B;,(Cyanocobalamin) in foods

10 Principle

The vitamin B,, (Cyanocobalamin) in t rochloric acid, trichloroace-
tic acid and or warm water (isoelectric point method
with SPE cartidge of HLB,the elute is detected by Ji

and quantified by external standard method.

d. the solution is cleaned up
raphy-tandem mass spectrometry

11 Reagents and materials

Unless specifically noted, all reagents used should be of an
water prescribed by GB/T 6682.

ically grade; water is the first grade

11.1  Acetonitrile,HPLC grade.

11.2 7% acetonitrile aqueous solutio ile (11.1)into a 1 000 mL
volumetric flask.dilute with water t
11.3 25% acetonitrile aqueous solutio rile (11.1) into a 1 000 mL
volumetric flask.dilute with water to 1

11.4 Vitamin standards: the purity of vitamin B;, (cyanocobalamin) is no less than 99% . which
should be stored at 4 C in dark and relative information listed in Table A.1 in Annex A.

11.5 Stock standard solution: Accurately weigh an adequate amount of standard (11.4) ,dissolve in
0.01 mol/L hydrochloric acid solution and prepare of 1 mg/mL,store in a refrigerator at 4 C ,assign a
shlef life of 6 days.

11.6 Middle working solution: Prepare a standard working solution by diluting the above stock solu-
tion (11.5) with 0.01 mol/L hydrochloric acid solution just before use.

11.7 Oasis HLB cartridge: 60 mg.3 mL or equivalent. The column is activated with 5 mL methanol

and 5 mL water before use. The column should be kept wet always.
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11.8 The other apparatuses are the same as section 4.

12 Apparatus and equipment

12.1 Solid phase extraction.

12.2 The other apparatuses are the same as section 5.

13 Preparation and storage of test sample

The apparatuses are the same as section 6.

14 Procedure

14.1 Extraction
14.1.1 Juice

Weigh 10 g (accurate to 0.01 g) into a 25 mL brown volumetric flask,and dilute to the volume with

water for cleaning up.
14.1.2 Rice,jelly and biscuit

Weigh 2 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube with cap. Add 10 mL
0.01 mol/L hydrochloric acid solution (4.11),homogenize for 1 min,ultrasonicate for 15 min. After
centrifugation at 4 000 r/min for 10 min, the supernatant is placed in a 25 mL brown volumetric flask

and the volume is filled with water for SPE cleanup.
14.1.3 Milk drinks

Weigh 10 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube with cap. Add 5 mL
40 g/L trichloroacetic acid solution (4.14) ,homogenize for 1 min,ultrasonicate for 15 min. After cen-
trifugation at 4 000 r/min for 10 min, the supernatant is placed in a 25 mL brown volumetric flask and

the volume is filled with water for SPE cleanup.
14.1.4 Milk power

Weigh 2 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube with cap. Add 20 mL
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45 C ~50 C water,homogenize for 1 min,ultrasonicate for 15 min. After cooling.the pH of the so-
lution was adjusted with 5 mol/L hydrochloric acid solution (4.12) to 1.90 £ 0.5, and then adjusted
with 5 mol/L sodium hydroxide solution (4.13) to 4.70+ 0.5 for protein precipitation. Subsequently

the mixture was centrifuged at 4 000 r/min for 10 min,the supernatant is waited for cleanup.

14.2 Cleaning-up

Transfer the extract solution (14.1) into the HLB column (11.7). Rinse the column with 5 mL 7%
acetonitrile aqueous solution (11.2) and then elute with 1 mL 25% acetonitrile aqueous solution
(11.3) at a flow rate of 1T mL/min. The eluted solution is collected in a 5 mL volumetric flask and fil-
tered through a 0.22 pm membrane before HPLC-MS/MS analysis.

During the extraction process,samples are always protected from direct exposition to light.

14.3 Determination

14.3.1 Operating conditions

The apparatuses are the same as section 7.2.1 and 7.2.2.

14.3.2 Qualitative analysis

Under the above determination condition,the variation range of the retention time for the peak of an-
alyte in unknown sample and in the standard working solution can not be out of range of+2.5%. For
the same analysis batch and the same compound., the variation range of the ion ration between the
two daughter ions for the unknown sample and the standard working solution at the similar concen-
tration can not be out of range of table 2,and then the corresponding analyte can be present in the
sample. Under the above operating condition.retention time of vitamin B, is 7.56 min.

14.3.3 Quantitative analysis

Under the above conditions of the apparatus.inject series of working standard solutions (the refer-
ence concentration range is 0.05~ 100 ng/mL) and sample solutions separately. Use the curve to
quantify the each analyte in unknown sample by internal standard method. The responses of the ana-
lyte in the standard working solution and the sample solution shall be within the linear range of the
instrument detection. Under the above operating condition,the chromatogram of the standard can be
found by figure D.1 in annex D.

14.4 Blank test
The operation of the blank test is the same as the described in the method of determination,but with

the omission of sample addition.
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15 Calculation an expression of result

Calculation the content of vitamin B;, in test sample by data processor or according to formula (2)

XV _
X — ¢ X 1_009 ..............................( 2 )

' m 1 000

where:

X, —the content of vitamin in t
c; —the concentration of vitamin in the test s y calibration curve.ng/mL;
V —the final volume of the sample

m —the corresponding mass of

note: the blank value shall be subtract

16 Limit of determination

16.1 Limit of determination

The limits of quantification ar ; 1 ug/kg for biscuit and jelly;

2 ug/kg for rice and 5 ug/kg fo

16.2 Recovery

The ranges of recovery in rice.juice.milk drinks. jelly, biscuit and milk power ate listed as table F.2 in

Annex F.

Part 3. Determination of vitamin C (L-ascorbic acid) in foods

17 Principle

The vitamin C (L-ascorbic acid) in the test sample is extracted with metaphosphoric acid or warm

water(isoelectric point method). After filtered through a membrane, the extract is detected by liquid
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chromatography with a UV detector and quantified by external standard method.

18 Reagents and materials

18.1 Metaphosphoric acid.
18.2 Potassium dihydrogen phosphate.

18.3 Phosphate acid.

18.4 3% metaphosphoric acid so
1 000 mL volumetric flask,dilute

taphosphoric acid (18.1) into a
tely.

18.5 0.05 mol/L potassium dihydrogen phos
tassium dihydrogen phosphate (18.2) i
solution was adjusted with phosphogi

=3): Accurately measure 6.80 g po-
ater, mix adequately, then the pH of the
3.Filter the solution with 0.22 um membrane.

o less than 99% , which should
ex A.

18.6 Vitamin standard: the purit
be stored at 4 C in dark and relat

ount of standard (11.4) ,dissolve in
he standard stock solution can be

18.7 Stock standard solution: Accurately weigh an
3% metaphosphoric acid solution (1
stored in a refrigerator at 4 C by

18.8 Middle working solution: diluting the above stock solu-

tion (18.7)with 3% metaphosp!

18.9 The other apparatuses are

19 Apparatus and equipmen

19.1 Liquid chromatography,equipped with a UV detector or a diode array detector.

19.2 The other apparatuses are the same as section 5.

20 Preparation and storage of test sample

The apparatuses are the same as section 6.

21 Procedure

21.1 Extraction
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21.1.1  Juice

Weigh 2 g (accurate to 0.01 g) into a 5 mL brown glass volumetric flask and dilute with 3% meta-
phosphoric acid solution (18.4) to 10 mL, mix adequently. Then the solution is passed through
0.22 um filter and ready for analysis. Dilute with 3% metaphosphoric acid solution (18.4) for high
concentration samples,then pass through 0.22 um filter and wait for HPLC determination.

21.1.2 Rice.jelly,puree and milk drinks

Weigh 5 g (accurate to 0.01 g) into a 100 mL polypropylene centrifuge tube with cap. Add 3% meta-
phosphoric acid solution (18.4) to the volume,ultrasonicate for 15 min,and add ice to maintain the
system temperature at 10 ‘C ~20 ‘C during ultrasonic process. After centrifugation at 4 000 r/min for
10 min, the supernatant is passed through 0.22 um filter and wait for HPLC determination.

21.1.3 Milk power

Weigh 2 g (accurate to 0.01 g) into a 50 mL polypropylene centrifuge tube with cap. Add 20 mL
45 C ~50 C water,homogenize for 1 min,ultrasonicate for 15 min,and add ice to maintain the sys-
tem temperature at 10 C ~20 C during ultrasonic process. The pH of the solution was adjusted with
5 moi/L hydrochloric acid solution (4.12) to 1.90+ 0.5,and then adjusted with 5 mol/L sodium hy-
droxide solution (4.13) to 4.701 0.5 for protein precipitation. Subsequently the mixture was centri-
fuged at 4 000 r/min for 5 min, the supematant is passed through 0.22 um filter and wait for HPLC de-
termination.

During the extraction process,samples are always protected from direct exposition to light.

21.2 Determination

21.2.1 HPLC operating conditions

Reference HPLC operating conditions is as following:

a) Column: TechMate C;3-ST,250 mm X 4.6 m (i.d),5 um particle size or equivalent;

b) Wavelength: 266 nm;

¢) Injection volume: 10 uL;

d) Column temperature: 25 C;

e) Mobile phases: 0.05 mol/L potassium dihydrogen phosphate soiution (pH=3).

21.2.2 HPLC analysis

Under the above operating condition, the standard working solution should be randomly injected in-
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between the injections of the sample solution of equal volume. The respond of the analyte is Y-axis,
concentration of standard working solution is X-axis.protract standard working curve. Quantity with
standard working curve, the responses of the sample solution should be within the linear range of the
instrument detection. Under the above operating conditions, the reference retention time of vitamin
C is 3.42 min. The chromatogram of the standard can be found in Figure E.1 of Annex E.

21.3 Blank test

The operation of the blank test is the same as the described in the method of determination.but with
the omission of sample addition.

22 Calculation an expression of result

The apparatuses are the same as section 8.

23 Limit of quantification and recovery

23.1 Limit of quantification

The limits of quantification are 100 mg/kg for rice, juice.milk drinks,and milk power.and 20 mg/kg
for puree.

23.2 Recovery

The ranges of recovery in rice,juice.milk drinks, jelly ,puree and milk power are listed as Table F.3 in
Annex F.
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Annex A
(Informative Annex)

Standard information of water-soluble vitamins

Table A.1—Standard information of water-soluble vitamins

Compound Structure formula CAS No. Molecular formula
thiamine 67-03-8 Ci2H;7, CIN,OS
nicotinic acid 59-67-6 Cs Hs NO,
pyridoxal 65-22-5 CgHyNO,
pyridoxine HO 8059—-24-3 CgHi1 NO;
HO OH
pyridoxamine : 524-36-7 CsHi2N, O,
H
nicotinamide y A NH, 98-92-0 CsHsN, O
0
OH H
pantothenic acid HOWN\/\KO 137-08-6 CoHi7 NOs
0 OH
cyanocobalamin 68-19-9 Cés3 Hgg CON;, 04 P
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Compound Structure formula CAS No. Molecular formula
00
(0] N 0o
folic acid NN H OH 59-30-3 CraHisN; O
/”\N \NJ/\H
H,N" O H
OH
riboflavin 83-88-5 C17 Hzo N4 OG
ascorbic acid 50-81-7 CeHs Os
acetanilide 103-84-4 CgHsNO
methotrexate 59-05-2 Cz0H22 Ng Os
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Annex B
(Informative Annex)
Mass spectral acquisition of Agilent 6460 LC-MS/MS"

Table B.1—Retention times.transitions.declustering potential and collision energy

Retention . Declustering collision .
: Transitions ) Corresponding
Compound times potential energy )
) m/z internal compound
min Vv eV
265.2/122.2° 70 6
thiamine 1.51 Acetanilide
265.2/144.2 70 6
124.1/78.1° 108 21
nicotinic acid 221 D4-Nocotinic acid
124.1/80.1 108 17
168.2/94.0 80 25
pyridoxal 2.65 Acetanilide
168.2/150.0" 80 10
170.0/134.0" 88 20
pyridoxine 3.85 Acetanilide
170.0/152.0 88 37
169.0/134.0" 80 18
pyridoxamine 1.30 Acetanilide
169.0/152.0 80 30
123.1/78.2° 108 22
nicotinamide 3.65 D4-Nicotinamide
123.1/80.2 108 20
220.0/90.0" 90 5
pantothenic acid 7.30 Methotrexate
220.0/202.0 90 8
678.5/147" 150 33
cyanocobalamin 7.56 =
678.5/358.8 150 21
442.4/176.9 135 29
folic acid 7.47 Methotrexate
442.4/295.1° 135 7
377.4/171.8" 156 37
riboflavin 7.91 Methotrexate
377.4/243 .1 156 21
ba-Nocotinic 2.16 128.1/84.1 110 20 —
acid
D4-Nicotinamide 3.61 127.0/84.0 90 20 —
Acetanilide 8.76 136.0/94.0 80 15 =
Methotrexate 7.62 455.0/308.0 1856 20 =

Note:. * mark is the quantification ion pair.for the different MS equipment.the parameters may be different.and the
MS parameters should be optimiazed to the best before analysis.

1) Non-commercial statement:the reference mass parameters in Annex B are accomplished by Agilent 6460 LC-MS/
MS.the equipment and its type involved in the standard method is only for reference and not related to and com-

mercial aim.and the analysts are encouraged to use eauipment of different corporation of different type.
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Selected ion chromatograms of water-soluble vitamins
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Figure C.1—Selected ion chromatograms of 9 kinds of water-soluble vitamins and their

internal standards(0.5 ug/mL and 20 ng/mL for folic acid)
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Annex D
(Informative Annex)
Selected ion chromatograms of vitamin By,

X10°
1 678.5/358.8
0. 5
cyanocobalamin
X102
2 -
678.5/147.0
14
o
T T T T
7 7.5 8 8.5

Counts vs. Acquisition Time(min)

Figure D.1—Selected ion chromatograms of vitamin B;;at 5 ng/mL
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Annex E
(Informative Annex)
HPLC chromatogram of vitamin C
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Figure E.1—HPLC chromatogram of standard at 2.0 ug/mL
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Annex

F

(Informative Annex)
Recovery of water-soluble vitamins in different matrix at different spike levels

Table F.1—Recovery of 9 water vitamins in different matrix at different spike levels

Juice Jelly Rice Biscuit Milk drinks Milk power
Compound | gpike | Recovery | Spike | R overy | Spike | Recovery | Spike | Recovery

mg/kgl % mg/ % mg/kgl % mg/kg %
1 |80.6~109| 1 ~103] 1 |80.0~103| 1 [80.7~99.2
thiamine 5 |[81.6~102| 5 ~ ~104| 5 |80.8~104| 5 |82.7~97.8
10 [80.7~99.6f 10 |80.8~110 82.4~110| 10 [80.2~98.6/ 25 [80.1~102
1 81.0~95.8 1 [80.0~ 5 [81.1~96.1 1 |80.0~106/ 1 |[80.6~105

nicotinic

acid 5 [81.4~105| 5 .1~101| 20 [81.3~99.1 5 |80.4~101| 10 |[84.0~94.1
25 |82.6~106| 10 ~105| 25 [85.2~94.3 150 |93.7~102
0.2 [80.9~106| 1 ~110| 0.2 |81.8~103| 1 [81.1~97.9
pyridoxal 1 ]90.1~110| 5 ~97.00 1 |[97.5~108] 5 |82.3~92.0
5 [86.3~106| 10 |80.5~100| 10 81.1~100/ 5 |[81.7~105| 25 |83.4~98.5
0.2 |81.0~106| 1 100 1 .5~108| 0.2 [829~97.8 1 |87.1~101
pyridoxine 1 180.1~102 01 ~102| 1 [83.0~97.00 5 |[89.6~104
5 [82.4~101 01 104 101| 5 |84.2~106| 25 |83.8~103
1 ]93.2~105 ~92.0 ~103 102 1 |81.3~108| 1 |81.0~108
nicotinamide | 5 |94.3~109 ~102 ~109 96.7 5 |80.2~101| 10 [80.6~98.1
25 |89.7~104 6~98 ~103| 25 |80.9~101| 150 [90.7~103
1 [80.6~96.1 1 6.3~10 .9~100f 1 |80.7~101| 1 |80.1~107
pantot.r;enic 5 [827~106| 5 87.8~1 80.2~105/ 5 [81.1~110| 10 |80.6~104
- 10 |81.7~102| 10 |80.0~105/ 20 |84.5~105/ 10 |81.2~100| 10 [80.3~106| 100 |90.6~104
0.2 (80.4~108| 1 |80.1~104| 1 [90.7~102| 1 |82.8~110/ 0.2 [80.5~102| 1 |88.3~101
pyridoxamine| 1 |[80.3~110/ 5 |81.0~102| 5 |88.1~108 5 [81.7~108| 1 |80.1~105 5 [81.9~106
5 |80.9~107| 10 [80.1~90.7 10 [84.4~957 10 |[81.7~101| 5 [81.0~94.5 25 [80.7~104
0.1 [80.6~108| 0.01 |75.9~108| 0.5 [81.6~94.6 0.1 |84.6~109| 0.2 [81.0~99.9 0.2 |81.2~98.2
:::';; 0.5 [81.4~105| 0.02 |72.0~101| 1 [80.7~99.4 0.5 |80.3~106| 0.5 [82.0~105| 0.5 [87.8~99.9
1 |83.7~104| 0.10 [78.6~100| 5 |90.3~101| 1 |80.2~102| 5 [82.9~98.1 10 |83.3~106
1 |80.7~101, 1 |[84.0~110| 1 [86.4~102 1 |89.6~104| 1 (80.8~104| 1 |82.0~100
riboflavin 5 [89.8~108| 5 [82.2~103/ 5 [90.7~107] 5 1[80.4~96.3 5 [81.6~97.00 5 [82.4~99.7
10 [90.2~106| 10 |80.5~110/ 10 |89.4~101| 10 [80.8~105| 10 |85.0~102| 25 |80.9~103
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Table F.2—Recovery of vitamin By,in different matrix at different spike levels

Matrix Spike Recovery T Spike Recovery
Mg/kg % Hg/kg %

0.5 71.6~92.0 1 75.0~105

Juice 2 70.1~97.7 Biscuit 5 72.2~98.2

b 76.5~101 20 83.6~103

1 71.4~100 0.5 73.6~95.8

Jelly 2 73.8~91.4

10 73.1~96.2

2 72.0~99.0

Rice 5 80.0~102 72.9~94.9

10 74.7~99.1 80.9~98.1

Table F.3—Recovery of vit

erent spike levels

ro— Spike Recovery
mg/ kg %

100 90.8~105 83.5~106

Juice 200 82.2~107

500 91.3~105

100 90.4~105

Jelly 150 97.9~106

300 93.1~101

100 90.5~107

Rice 200 91.1~102

1 000 96.0~105

41

2015




	10863.jpg
	10865.jpg
	10867.jpg
	10868.jpg
	10869.jpg
	10870.jpg
	10871.jpg
	10872.jpg
	10873.jpg
	10874.jpg
	10875.jpg
	10876.jpg
	10877.jpg
	10878.jpg
	10879.jpg
	10880.jpg
	10881.jpg
	10882.jpg
	10883.jpg
	10884.jpg
	10885.jpg
	10886.jpg
	10887.jpg
	10888.jpg
	10889.jpg
	10890.jpg
	10891.jpg
	10892.jpg
	10893.jpg
	10894.jpg
	10895.jpg
	10896.jpg
	10897.jpg
	10898.jpg
	10899.jpg
	10900.jpg
	10901.jpg
	10902.jpg
	10903.jpg
	10904.jpg
	10905.jpg
	10906.jpg
	10907.jpg



