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MNE SREBEEIE-BERIE;

Detection and determination of N-nitrosodiethanolamine (NDELA) in
cosmetics—HPLC-MS-MS

[ISO 15819:2014,Cosmetics—Analytical methods—Nitrosamines:
Detection and determination of N-nitrosodiethanolamine (NDELA) in
cosmetics by HPLC-MS-MS,IDT |

2018-02-06 % 5 2018-09-01 £ H8
i R SRIEESOR R FRRRAERR ,
b B % b B R W % B2
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T

Bl

AFRUEFRIR GB/T 1.1—2009 4 H AL A 25,

A o FH B IR TS S5 RSR A 1SO 15819:2014 (fkile it A vk Aotk i N-E A3 — Z Bk
(NDELA) WM %E 78 80V AH £6 33 H IC B35 32 ) (B SCRROD

AERAERT T3 g B

a) bR FRIBEEO (At B b N-TE RS 5L — Z BERE (NDELA) BB RE 788 35000 A € - HB I o 3

s

b) MR bR AR e R RS A S

o HEIFORHER S NA,

AbRAEf P EE T B A SR,

bR B4 [ R RS Rtk AR A HE R Z R 4 (SAC/TC 25T H A,

ARBRAER B AL . BT H AL 2E T BF 58 BT L3R4 72 & R B A B0 B 9% B (R R Ak & R
WBRR L) dEEEEREARAH.

AR R EREN ARG S H B . 58,
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i ghh N-TFREE — Z ik (NDELA) /Y
NE SIEHEIE-BERILEX

1 3EE

A bR HERE R —F 5 Bk, FE AR A R B R Akt S FUR R B9 NDELA, o B OR 38 F R A/
SE B E NDELA DL Ak B Y0 A% 5 e 254k & 9, th R 35 1 00 58 fb e & B 3 JRRE DL AR 7= & v i
NDELA, R —/ 7= 54 7T 683 33k B HF B & NDELA ¥5 4 8% i H R 42 it NDELA, iR 4 , A&
T o 7k L Ok B 5 NDELA, AR5 B Tt 5 0 5 B . B FE N TS BB F £ 2%
S At & s WA O B0 TR L, W RE TR A RN U Y i AR (2% 1SO 12787), H L, IEFE S
S 2 E A % ] B s v 5 33K S A K S8 P T D R ot o v % R At S B e S . A SR L At B U R
A RLCR AN A B L BE IR B & A I &2 NDELA, -4 33X £8 J7 3kt 1] DA A

2 MEMsIAXH

T 5 ST X AR SO R R R AR T A . FLETE B A9 51 SO, A0 B A B AR 3E A T AR SC
. FLRATE B 5], Ha# A 36 BT B B0 & B T A 3.

ISO 3696:1987 Arfrscie = H/K AR FHR I J7 i (Water for analytical laboratory use—Speci-
fication and test methods)

ISO 12787:2011 fkidl it Zr#rrdk (3% 5 AR X5 43 B 45 2R 09 8 A I (Cosmetics—Ana-

lytical methods—Validation criteria for analytical results using chromatographic techniques)
3 RIE

IR d8-NDELA WARYIAFFEEBL T » F/K SR B fbotk 5B 5 i 9 NDELA, %4625 38 7T LACR
Cs 25 30 10 B A AE BU/INVEE (B AR ZE BUSAL , WL 6.3.1) , B Y RE S 7 7K Hh R 23 Bt , AT SR A 480 e TR - TR 7%
B (DCM #4k, I 6.3.2) , $REYIR F HPLC-MS-MS 43 #7 (5 %80 WOHE £ 15 58 56 B R A D

FIH > FB F AR B 7ok % 58 NDELA, i3 He 76 bn i th 28 & NDELA #1 d8-NDELA
B E BB TR Lok 2 & NDELA,

HR4E ISO 12787, 0] LA FHEE AN 43 A1 SR o IEAE 5 R A7 7E NDELA ., 78 B AR AL i b v 8 ik v] LA
FHSRIEALRE 5 NDELA B4 3 R

of 4 S G Aot 00 2R 2 B0 L R A X A A W Oy ik ) S S RS e (R R R SE)
IAY DR F AR HE S L HERR ) (2% 1SO 12787)

4

PG Mk S v, BRAE 53 A BEEA , AU6E I 20 A7 2450 A0 28 18 K 345 & 1SO 3696:1987 ARy 1 K.
WRNLEAE A HPLC-MS B i .
4.1 HEE,HPLC-MS %,
42 Z®,HPLC-MS%,
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4.3 ke, HPLC-MS %,

4.4 N-WHRSHE B, SR T 95%. N-WAEE 2B EY BEE S L5 NA f %
NA.1,

4.5 SRR dS-N-EAEHE — 2 BEhe , i H T 95% .

4.6 PBEBRE:, HHr4i(GEA HPLC-MS),

4.7 1 mol/L BEMREEVEWE,77.08 g BEBRELYA T 1.0 L /K.,

4.8 YEBIWK A:2 mmol BERRE KW, BL 2 mL 1 mol/L BRI R (4.7, /K EARZ 1 L,

4.9 PR B:2 mmol FEEREL H B K CH BE S KRB R 9 ¢ 1D, B 2 mL 1 mol/L B BR &% % W
WD TR BB KBBRERZE 1 L,

5 %%

o P A M S 00 2 B AN AR AR A AN LA T i 4%
5.1 WIEREH.
5.2 kEShALFEVE, SPE B B9 AR S AL B G (0 Vacmaster ).,
5.3 mEE.LILEEER 20 000 G,
. IR B OBEEMRT 20 000 G WE O, BEEAE SPESR{L I BF A REA A NIEERN T, WA DE, T
D@L 0.2 pom FLAR Y BE T I8 25 1 U 45 2R
5.4 [EAZBU/ME, #41 Bakerbond " Ci5-6 mL,500 mg K AH, + /\ ke 2k ik be b8 5 B BE L |, 40APD
CFHEF) ,60A,
5.5 1R SBAH T B IR P A .
5.5.1 EABAHEIE, WIER B RS B G RG BT, Hl A L B %
3 F1) FH 88 55 B Ak 9 AR IR R AN I
5.5.2 4 R SO fa % 4 B A, Cos , 8140 Spherisorb ? ODS 11, Be A R 74, FERSHAI T -

— SR
o K. 100 mm;
o it 2.1 mm;
o HERTAA: 5 um;
— Ry
o K. 10 mm;
o HNit. 2.1 mm~3.0 mm;
o IRIEKF R/ 5 pum,

AR M AR, QR BN NRRE S0 EER N R . BRI AT RO R
TRORH € 20 B A Y o R B 5 2 A

6 HmEEF5M#EF

6.1 &£xi
ES ASHN-TWEREEEY R, B G A\ M, bR AT o 48 # T 45 5 .

1) Bakerbond Ml Vacmaster JZi&& 7 SLH MR AL @B T, G MR ERREN T EFEAARTENA S, EF
AR 1SO XA 7 dh i 4E 4R .

2) Spherisorb JEiE & A S MBIV AL BB T 4 IR B R T T EE AT BRI AER 1SO X
A7 R AR .
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FH N-E R B B T VR BT A A B AR XL TE 0 B T XUR B T B BRI BT

W RSN FER R AR BB, B IR BB 30 228, 76 (i S B AL BB T IR AL & .

LA BATAT S A N-E S 0 75 0 I8 4 il FH Ak B A 2 A2 Rk 0 Sk B4R 4D

NDELA [ 2 'C~8 CIIET #CARAE .

BHME S NDELA AR, B IV W0 OO 35 A v Vs Y00 482 BBUYRD) 76 i 77 v oL SR BBUHY e By 1 728 Jo 41
s

RS ZEBUE % B AE 30 min W #EAF HPLC-MS-MS 43 #7, Q54347 2838 , 8 S50 F Ho AR e 4

6.2 HRAEBRBHE

6.2.1 HWHEH KA EH 1.0 mg/mL NDELA ) ZBEAE & W A, BOL KT —18 CRFF. LR
6.2.2 MHHEH KA EH 1.0 mg/mL d8— NDELA ) Z B & W d8A ,#6 R T — 18 CIRAF. iE%
WL

6.2.3 FIELMBEMEW AL, B & T/AEBEBB.C.D.E\F). FrARBMNAE 2 C~8 CHIEET#
(Y=

TAERH o 45 YR B T O I AR B KR BAWRE o
TAEWW B 100 L f & W A 900 uL 100.0 pg/mL 1d
THEH® C 100 pL TYER# B 900 pL 10.0 pg/mL 1d
TAEH® D 100 uL TAEWE W C 900 pL 1.0 pg/mL 1d
THEWWE 100 uL TAEWEW D 900 pL 100.0 ng/mL 1d
THEHWF 100 uL TAEW W E 900 pL 10.0 ng/mL 1d

e BRI SR R, U6 T LA RE R T A S PR AR
6.2.4 JHEZM B (A8AIE, % d8 TR (d8B 1 d8C). FrAWMNLAE 2 C~8 CIHIET

TAEE W i 4% U TR A 9 AR AR AR KRR RAWE o
TAE¥ W d8B 20 uL f54 % d8A 20 mL 1.0 pg/mL 1d
TRV d8C 200 pL TAE¥ W d8B 1800 pL 100.0 ng/mL 1d

. FUBR AU IR TSI L DU R 2 T LA S T 4 1 S BRAR AR

6.2.5 R T/ LAHIRIn . RIAHTR 7 MR P ED 5 MARUER W HR 1.0 ng/mL
~80.0 ng/mL WARAEM L . xR TR R EBR G TR MnEBRBREEaBREN. 8MNERT
WARY d8-NDELA ¥ & K 20 ng/mL. B WMMAE 2 C~8 CIREE T #GLIRAE .

~ . s TAHEH W 7K AW

PR TEVA W TR B ARR 48C B . NDELA 18 NDELA R

FRAE 1 800 pil 200 L — 80.0 ng/mL | 20.0 ng/mL 1d
TAEHW E

RUEE W 2 400 pL 200 pL 400 pL 40.0 ng/mL 20.0 ng/mL 1d
TAEBW E

PRUETAER 3 200 pl. 200 pL 600 pL 20.0 ng/mL 20.0 ng/mL 1d
TAERW E
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(88
. . e THEW W 7K BAWE

R | LR d8C Z35 NDELA d8-NDELA BEH

PRV 4 100 pL 200 pL 700 pL 10.0 ng/mL | 20.0 ng/mL 1d
THEWHWK E

FRUEVAWE 5 500 pl. 200 pL 300 pL 5.0 ng/mL | 20.0 ng/mL 1d
THEBWF

TRV W 6 250 k- 200 uL 550 L 2.5 ng/mL | 20.0 ng/mL 1d
THEHWF

FRUEE I 7 100 p- 200 L 700 L 1.0 ng/mL | 20.0 ng/mL 1d
THEBWF

FE 1. T T B A BT SO /N o o R AR o R TR 4 S R YA
2. NEEARBET SR, W6 E T LA T 6 0 se PR iR

6.3 ®mEFE
6.3.1 SPE &{L

FEHFRELL 1.0 g RER GE RS I BRSO . A 400 L B d8B TAEE W, FIK E A E 20.0 mL, 3%
3l 15 min, WAREFRBUR . QG Z, W /NO B A/ SES O 10 min, SRS R HE— 2 A '
REBDHESE,
FE - R vsi b R 3k R 2 43 bk A AT X R L ES 4 D BB, 7 HPLC-MS-MS R A F 0T , 7T LASR 84 i ke
R/ B R A SR KRR . R K Y PR BR B 7 R R v A R R O U B PR AR A I YR B — B0 BR AR
BATIER MR,
Cis EAHZEBUNMNE LA Z) 3.0 mL/min FEKKA 3.0 mL HEE.3.0 mL K., EEREMET
Ti&.

BKZ) 5 mL B SREBUBEA LR Cos BIAHZEBUME P, F 2507 3 mL WK, WEZFEKRY 2 mL
B W (RE 2R 3.0 mL/min) T/h .

WARTE, AT HI & = m R,

6.3.2 HEAPAGBEHERNDE —FERNEFEZCERREENL

KoARILZ 0.2 g B GERAEH I EFO FREOE P, mA 800 pL # d8C TYEW W, #£3h 1 min,
A 4 mL —& B &350 1 min, A 3.2 mL 7K,#30 5 min,

- VB PR 3 R 20 43 b R A BT X A R B 0 IR BB, 7E HPLC-MS-MS R A4 B0 T , 7T AR 8 4 i ke
FR R/ BB KRR IR KR . AR K R R BR8P R A o Y YRR R VA W R AR VR B — B, BR AR
BATIEB TR,

DIRG9 3 B0 GRAEL S 20 000 G)5 min, BB 2 EB4F KIS T 184017

A SE, HAE KT IE RS B IR

WR T, PATH & =R,

6.3.3 #H—HHEERBMRERETE

] BRI 5 2 R J BT 7 A R P TR R e G R e s i) NDELA B 74k, BR ) 7 sk i R
SR SO it B BB AR L B s Y VB AT 53 S B B o K S R i SR BB A A v K R W B R

4
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WUE BEIE & BT M 48 2 HPLC-MS-MS &4,
6.3.4 HRiEEF
WA LE,REFTET 8 CHRIBT BHAE.

7 BMSR
7.1 i

AR O B AR BUR AR & ] HPLC-MS-MS 43#ff NDELA,
7.2 Bit&H

WahA Ve A——2 mmol BEREZ KWK (4.8)
YEWER B——2 mmol EERR & (R L= 90 : 10) B EE/KIE WK (4.9)

Wg:
Fisf 18] (] % / min VeI A/ % Ve W B/ %6
0~1.5 97 3
1.5~1.6 970 3100
1.6~4.0 0 100
4.0~4.1 0—>97 1003
4.1~6.0 97 3

Wii#E : 0.4 mL/min,

HEER.20 pL,

iR 30 C,

BE G AEAE <8 C B GEED .

FERBEAT  BREBATRIEED 5 M &R 8 15 MRERRBR ZEDH — A5 A (MR
B GQRFEHBELT 154, ZALEW AN . RIFBETED 20 MRS BB, I RIEAE 2%
RIFCERRE N, \TLA E KRBT 5 .

of - 35 4 A A I A R O L VBOME R RS SR T RE TR B A . (UL ISO 12787),

7.3 HPLC-MS-MS &

MBS, IE B TR,
DL = DUAR AT R ACH ] (4 AB Sciex 5 500 P ) A HE MAISH .

TR E

— B PR EASV) 2 800 V

—— XK EDP) 26 V

— IR (TEM) 650 C

— SR (GSD 70 units(& X))
— WK (GS2) 70 units(FAX)

3) AB Sciex 5 500 RIEA A LK MR AL ARG T L SBREBGLT T ARG IERREERSE. AHERFER
RN T I EERATT BN, BEHAERR SO WA HIKHR.
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—RHFK (CUR) 30 units(FX)

ST E

—H R £ % R Wi (MRMD X (NDELA F %5/~ 16 48 52 o7 el , 5 pg
T 49— A 3 8 I g W )

—Ql 4R unit

—Q3 AR unit

— Rl 4 I AL AR B <Ak (CAD) 12 unit(AXK)

BB T 135(M-+H) ,104 F1 74 (BE A B 1) B E#E M /£ 7 NDELA,
i NDELA M B ™ EEm A BT 104Gk H NDELA)# 1113 A d8-NDELA # 143(M+H) ]
BT ISR %Ok % & NDELA,

8 HRIUH

8.1 REKNZE

o 5 YR A AL A vl 8 0, R S AR BUR AN X BEAE) L € R 1B, R {E#% & X 4 NDELA(M+H)
BETHBABET 104 fl dS-NDELAM+H)BETFHBEAET 111 WE FIEREHRE, (LE,E A.2),
X8 R {H 4 R A e 15 o i 2R AR ¢ (N 8.4 HET AR .

8.2 KiEEHLZ

DABRHEYS W NDELA ¥ BEXT R (B AR B 15 B R ki 42 .
FF R8BS B B £, AR SR R BV R T B T 0.990 (LA, I ALD)

8.3 ARMMKERFRHEMRE

R [ S 38 2% 1 T 0 A A o 9 AR A 9 9 A o 9 9 O 1 000 B (104 1 740 G AR X 5 2
CUA 5 3 8 15 B 1 o B ) » IO 5 S M A 4 R0 P X 0 M 000 0 1 B R X SR BEARLARY , B R E LAY
#1,

3 3 003 L I A0 R DA B B Y NDELA 8 &, 2% X 6000 0 8 0 A 38k

X1 EXBTFREENEAATREE

<*ﬁx¢%§fﬂ?§£$iﬁﬁﬁ) SEVFIOAXS i 22
>50% +20%
>20%~50% +25%
>10%~20% +30%
<lo% +50%

8.4 WEIH

A R W RE PR BURE S W ¢ (ng/mL) , HHE AL HEM 2 B MR E
MK IR R MK NDELA ¥ .
W=cXV/m cessneesessnenensnienn (1)



GB/T 35956—2018/1SO 15819.:2014

K

W —& 5l e 5 o NDELA JRE 50 A RN T8 55 (ng/g) 5

FBOR H NDELA ¥R, LA A e Z T (ng/mL)

m —— A AR SRR R, B T () 5

V — Atk B AR B AR, B Z F (mL) (B, i F SPE ¥4 2 20 mL, H F & H ke b2
4 mL),

i AR HAFERBLIRA VAR AR L 6.3.1 #1 6.3.2 ).

Cc

9 #WWERE

Kl 445 0 E A AIELUTER

a) HBIFERMIALERFL;

b RANHTWR LR ZENTELERFEL;
o) AR S SRR

d)  EUEIE R B Cin SR AED

e) LW EWBIRES K HM;

D WK H

g) SR RMBRERN;

h) SR

D AR R R R B R RR AN

P AR WA S5 SR A T ik v R 48 W B AT T B A e A BRAE
k) #HERTANSHEES.
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Bt R A
(Z BB R
A 2% Fn B 1 B R B

14

12 Vi

m ~

0 10 20 30 40 50 60 70 80
X

YLl

X —HR¥EW W NDELA 3 (ng/mL) 5

Y —R .

B A.1 NDELA % # B £ 89 =61

90
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SRM=m/z135—~104 1.51 SRM=m/z 135—74
1.5 4 000 153
4 000
@

3 oo MBL: 26 191 cps §3 0001 . 20 815 cps
~
%2 000 = 2 000

0 - A 0

0.6 0.81.0 1.2 1.41.6 1.8 2.0 2.2 2.4 0.6 0.81.0 1.2 1.41.6 1.8 2.0 2.2 2.4

B [E] /min I} 18] /min

R /cps

SRM=m/z 143—111 1.47
2.504]
2. 0et WA 164 273 cps
1. 5e4
1. 0e4

5 000.0

0.
0.6 0.81.0 1.2 1.41.6 1.82.0 2.2 2.4
fiF [8] /min

E A.2 HPLC-MS-MS f& it 5 5

447 1.0 ng/mL W UER B IRAS KW E XTI F 2 &4 NDELA 20 ng/g. BIEEB B R
JH AB Sciex 5 500 = PUARFT B 4387 » XHRE S K IR BNV BRI KFBE 4 5. NDELA(E BIRHE
F RN Y SRMD ; 4 B :NDELA (38 — ANk #8587 Sn W3 SRMD ; T & : d8-NDELA (P 5 ¥ % #

BT RALEEI SRMD .,
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Bt % NA
(Z BB R
N-TfHEZ ZERREIREYRIER

RNAT NTHEZZEERPXER . ELEZR.XXESE.CASS . 47X B2 FREREHMR

Faxt 4y
s | FXAR FXAHK KXHE | CASH ¥R ik
THE
O=N,
N-EfH N
1 T N-nitrosodiethanolamine | NDELA | 1116-54-7 | C,H;, N, O; | 134.13 _\—OH
Z LR [—/
HO

10
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& % X W

[1] 2002/657/EC: Commission Decision of 12 August 2002 implementing Council Directive 96/
23/EC concerning the performance of analytical methods and the interpretation of results [ notified un-
der document number C (2002) 3044 ]
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