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(1. A4 ETEMSREN A, HH 2N 730070; 2. HFELAARLBFH R, HH =M 730070)
WE BN 2R PR F8HZETELENSTURZFMRMERH - IR TR HRRMNTHE-KT:3,V/V)
A FE R, @354 A Thermo Acclaim™ RSLC 120 Cis 4 (100 mm x 2. 1 mm, 3.0 wm), #3484 THE - 0. 02 mol /L T BR 4275 & (46
BE), ik A 0.2 mL/min, B A 30 °C,#FFAS pl; BB ZXAES TR FFH T RESIY), &3 % R w B4 X #4728 F 94,
R SHFECETLECHNELAARTEAANA D REE X ZRIF(r=0.9979~0.999 5);F 34 =k 5% 89.83% ~99.52% ,
RSD % 2.14% ~3.67% (n=6) 4518 &7 ki ik RAUEH, TA TP HRA T HETREEEN ST BN,
KRR RS ARAMEE - BREAEEPHRNA FET R FE; R EH

HE 4y 25 :R932;R284. 1;R286. 0 kAR RD: A
Determination of Eight Yellow Pigments Adulterated in Chinese Herbal Pieces by

UPLC - MS/MS
LIU Yanzhong', LIU Dongsheng’, ZHU Xujiang’, YAO Shixia’
(1. Gansu Institute for Drug Control, Lanzhou, Gansu, China 7300705 2. Gansu Institute of Medical Device Testing, Lanzhou, Gansu, China  730070)
Abstract: Objective

XEHS :1006 —4931(2021)17 - 0085 - 04

To establish an ultra high — performance liquid chromatography — tandem mass spectrometry (UPLC — MS/MS)

method for the simultaneous determination of eight yellow pigments adulterated in Chinese herbal pieces. Methods

The samples were

extracted by ethanol —water(7 : 3, V/V) with ultrasonic. The chromatographic column was Thermo Acclaim™ RSLC 120 Gs column(100 mm x
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2.1 mm,3.0 Mm),the mobile phase was acetonitrile — 0. 02 mol/L ammonium acetate solution with gradient elution,the flow rate was
0.2 mL/min,the column temperature was 30 °C ,and the injection volume was 5 wlL.The ionization mode was positive ion electrospray
ionization source(ESI*),and multiple reaction monitoring mode(MRM) was selected for quantitative analysis. Results The eight yellow
pigments showed a good linear relationship with peak area in their respective linear range(r=0.997 9 —0.999 5). The average recov-

ery of eight yellow pigments was in the range of 89.83% —-99.52% with RSDs of 2.14% —3.67% (n=6). Conclusion The method

is simple,rapid,sensitive and accurate,which can be used for the determination of yellow pigments adulterated in Chinese herbal pieces.

Key words: UPLC — MS/MS;Chinese herbal pieces;yellow pigments;rapid screening;staining agent
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Tab.1 Information of Chinese herbal pieces

Bt LAk wE AP R

%% YPATFO001,YPATF0002,YPATF0003, % #5414 4]
YPATF0004, YPATF0003 , YPATF0006

&  YPATR000I,YPATR0002,YPATR0003
YPATR0004 , YPATR0003, YPATR0006

##  YPA6RO00I, YPA6R0002, YPAGR0003,
YPAGR0004, YPAGR0003, YPA6R0006

T

7N B

3% YPA4CO001,YPA4C0002, YPA4C0003, - M Zh#tavd)
YPA4C0004, YPA4C0005, YPA4C0006
A%k 18041003 FRFSHEHLARFAEN

1701044 R RAETRELARFHEAT

2 AEE4ER
2.1 UPLC-MS/MS %1

3% 5 . 435 4 4 Thermo Acclaim™ RSLC 120
Cis FE(100 mm x 2. 1 mm, 2. 2 wm) ; i ShHH A HE(A) -
0.02 mol /L Z PR & 7 W (B), B BE W JBE (0 ~ 12 min 5}
90% B — 55%B, 12 ~ 20 min B} 55% B — 30%B, 20 ~
40 min, I} 30% B — 15% B) ; Jii 4 A 0. 2 mL/min; £ i
h 30 CsifFFERA 5 pl.

T S B O U E B TR W B TR
(ESI*), I W mis =t (MRM) 5 DL 486 B 4 350 °C ; T
PRSI A 10 L/min; 256 H N 3. 0 L/min #2 F L
JER 4. 0k Vo e B T L 1, 8 800 Bk {8 W2 2.
2.2 BAikHlE

Oy IR TS L H I a8 TR 4 0.4
B LR B RN PE A 22 X R 45 10 mg, K5 25 FRE L N
70% 2,4y )] 0 VR B R 100 g/ mL 1) B4R TR
HIWRW, T 4 C M MR IR FRIE A 48 )
% 1 ~3mL, & 50 mL &84, I 70% L e 1R
57, RIVASIE B % BRI o JOORE AT i, e B 2. 0 ¢, K
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E1 SHEBREALEBFNRAMR(FELEREINEEFRE

1. Lemon yellow 2. Sunset yellow 3. Brilliant yellow 4. Orange |

5. Golden orange Il

6. Auramine O 7. Soap yellow 8. Alkaline orange 22

Fig.1 Total ion flow diagram of mixed reference(medium linear concentration) of eight yellow pigments agents

®2 SHEBRELEBHRERER

Tab.2 Mass spectrum information of eigh yellow pigments

. ‘ Rt R EET TAT AEEE
H i s (min) (n/2) (m/2) (eV) LA
I #E % (Tartrazine) 436 L0~2.0  469.10 451.10/219.00 17/29  (+)
1 AEF (Smset Yellow FCF) 45437 4.5-5.5 40930 2%6.00/173.00 2021 (4)
3R Grllan Yelow) 62455 8.5~9.5 8100 93.00/121.05 2746 (+)
4 A 1(Ornge 1) 30.32 9.0-10.0 32910 156.90/108.90 2030 (4
5 A 1(Orange ) 3093 IL5~125 39.10 156.05/128.05 18/31  (+)
6 &% O(Auwanine 0) 30383 13.0~14.0 200 147.10/25.15  28/3%  (4)
T £ % Wetail yellow) 538 15~145 35400 169.05/156.95 29732 (4)
§ AR D (Basic Orange ) 42698 19.5-20.5 39120 36.15/361.20  29/48  (+)

Eim/z AR,

Note: m/ z = charge — to — mass ratio.

R, NT0% LT 20 mL, #8754 (TR Ky 250 W, 45
2R 40 kHz) 30 min, B HI B, A 70% L BEAN 2 I
R, 850, BUERUE W, BRI A TR o
2.3 HEEER

LR 5 22 25 ORIVRG I B A 2 < 0 IS 28 W B 2. 2 T3
TR 1RSSR RAR IR AT, N 70% L, 43 il
B FR IR A o R VA T o TR AR R AOROM (63 - =1
DU B FF W 5 05 AN, 4% 2. 1 T 0,33 45 1000 5 e £ 541)
P49 W TET AR A3 o DATRE A5 % L ot 9 VB0 0 o R 3 DM R A

(X, pg/mL) BT B IAAR AR (V) 2 il br o il 28, 75 51
T RS — SR B TR N R RS R B A5 R L 3
AL DL, 8 Al A 28 YL a7 B s R B AE 0. 2 ~ 30. 0 pg/mL
0 Fl N 5 0 T AR R M OC R R A o J7 T Y R T R
0.05~0. 10 pg/g FEWFE 3,

®3 SHMEBRELEHNEELRE LETEMGNR

Tab.3 Regression equation, linear range and LOD of eight yellow

pigments
A gwmpig  mEAHG)  ZREEA(uy/ml)  AR(e/g)
ik 31 V=248.23X+67.53  0.9995 0.2~20.0 0.05
BE%E Y=12245X+12.66  0.9979 0.2~20.0 0.05
il Y=T3.18X+7.53 0.9992 0.2~20.0 0.05
BEE V=81.59X+28.56  0.991 0.2~20.0 0.05
ABEO0 V=053.450+2.53  0.9989 0.5~30.0 0.10
gl Y=54.53X+2.43 0.9990 0.2~20.0 0.05
2% Y=73.12X+52.80  0.9983 0.2~20.0 0.05
BEEE2) Y=97.55X+75.17  0.9985 0.5~30.0 0.10

5 B A ME AR B A < R AR HE TS s , PR e &
ANE AT AR 6 0, B0 1.0 g AFEWRE, 4>
SIAE B MR G IO IA 4 2 mL, #5622 UF 7 ik
il £ IR Sl VA, 45 2. 1 TR i A R E AR A o 4
S 24 5] i o 89. 83% ~99.52% , RSD K 2. 14% ~
3.67% (n=6) JENLZ 4,
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R4 BEEMEBERKLLER(n=6)

Tab.4 Results of precision and accuracy tests(n =6)

B5 Rs X(%) RSD(%) || A% By X(%) RSD(%)

I BRE 97138 3.15 xial 96.74  2.54
2 HB#%® 89.83 2.67 A0 98.43  2.66
30 BEE 9.5 278 L% 97.28  3.67
4 AT 969 3.0 BEAE22 98.34 214

co 3 O W
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K UPLC - MS/MS %, #% 2.1 WU T 8 3% 45 744 %t
26 i (2 b)) B HE B TRIE SR (5% 6 ) AE
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Kt A RG]
3 e
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W 2 BN [ B IO W (I L LB\ 70% WY B TR
70% TR X %2 45 BRI, 45 R 48 70% WV
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D LR TE, VL T0% SRR BRI 7] o % 58 AN W)
PEIOT I (IR B 75 | Il PRI ) X I 25 SR A 52 )
S5 GLE R BEOA T P, FARIGCR IR BCR B
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PV BRI AN [ A P I (15,30,45, 60 min) X 5 45 SR 1Y)
SN, e A 20 mL 70% B WG 7 AL FE 30 min.
3.2 RiEEHMRL

HRAE 8 Fft e (70 43 1 (R A5 R RRAE , 43 BIAE 1E B 1
B AR T A 45 A E B TR R A et
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FE R R (R B ol R ) L A B 1 10 8 118 T g
WETE Rk 3 e 2 — 0. 02 mol /L ZTRER VAW T —
0. 02 mol/L ZFR¥ VAR . LI - 0. 02 mol /L H R B %5
WA EE - 0. 02 mol /L H FR BV WK 4 it sh AHAAR R 2k
TP M A5 R w RO - SRR R AT 80 VE
JRERE A o 0 B B RN T B4y, HL ek — 2B 82w 4 bt
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