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W OB BN RAFEFIRFLESREET, FELRNAENIAEEEETN TR, Fik RAEEEEE(TLC) A mE
PRI 3T AT G R & F AT AN R A TLC Ao 3 20 48 €38 5% (HPLC) 4] 9 Ah 43k &, &, %« &35 42 5 Welch AQ-Cis, i
A8 A THr-0.05 mol/L T8R4 & (#6 2ot ), ik 4 1.0 mL/min, % 5% K 4 432 nm(A745 3 2% A48 O ks 11 ) F= 484
nm( B %% BT 2811 BG arAaE21),HEH35 C,HFZENI0UL, SR 20 FHEFE T EESREL TLCH
BEEHN, 0 B B, IR RBA T E B BET AL T, BT B ERT BGEBEAE ] 281 250, 23 sii2]
Fogove4s 1 69 TLC B 82 & T, 9 B JE4F, P BB T35 5 40 FR 4% % 0.30.,0.20,0.33.,0.16.,0.19.,0.19.,0.31,0.26 ,0.30
mg/kg, Lk AFFRAT AT BT Heik B 3t i S o F EBRE KAk & e R AT R A,
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Identification of a New Adulterated Dye and Study on Detection Method for 9 Orange-yellow Dyes in
Typhae Pollen
GENG Zhao"*,ZHANG Yanfei', GOU Yan’,ZHOU Juan®, GUO Li', WU Qiang®(1.College of Pharmacy, Cheng-
du University of TCM, Chengdu 611137, China; 2.Sichuan Institute for Feed! and“Drug Control, Chengdu
611731, China)

ABSTRACT OBIJECTIVE: To identify a new adulterated dyes,and to establish simultaneous detection method for 9 orange-yel-
low dyes in Typhae Pollen. METHODS: TLC and LC-MS.were used for the identification of the new adulterated dye; TLC and
HPLC method were used for determining_9 wtrange<yellow dyes: The determination was performed on Welch AQ-C;s column with
mobile phase consisting of acetonitrile-0.05 mol/L ammonium acetate solution (gradient elution) at the flow rate of 1.0 mL/min.
The detection wavelength fwere setsat 432 nm (lemon yellow, metanil yellow, gold orange O, basic orange Il ) and 484 nm
(sun-set yellowg, acidyorange 1 , gold orange Il , orange G, basic orange 21). The column temperature was 35 °C.The sample size
was 40 [pL. RESULTS: TLC spots of auramine O, lemon yellow and new adulterated dye were clear and well separated without in-
terference from negative control; new adulterated dye was identified as metanil yellow. TLC spots of lemon yellow, sunset yellow,
orange G, acid orange I , gold orange Il , auramine O, metanil yellow, basic orange 21 and basic orange Il were clear and well sep-
arated without interference from negative control. The limits of detection were 0.30, 0.20, 0.33, 0.16, 0.19, 0.19, 0.31, 0.26,
0.30 mg/kg. CONCLUSIONS: The established method is able to detect adulterated dye and orange-yellow dye in Typhae Pollen rap-
idly and accurately.

KEYWORDS Typhae Pollen; Dye; TLC; LC-MS; HPLC
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LC-20AT Y = 2008 AR 435 (HPLC )X, £14% DAD £
M #8( H A Shimadzu 23 1] ) 5 1290-6540 0 i AH (4,33 i
156 (LC-MS) % (3£ [# Agilent 23 7] ) ; KQ-1000E AU 7
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.40 kHz) -
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4l :96.7% ) ERMERS T X R 5 (FiE5 . 130416, 46 )i .
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Tab 1 The sources of Typhae Pollen
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6 ZHEN 15 AR % s

7 i apal 16 HARRE 2 b

8 INUEY;S 17 RS 2 FRATER
9 I HEM 18 LRSS

2 FAEERNHTHIA
2.1 HEERBE(TLC) £S5

BEGMFE R 2 g, 1 70% Z B 10 mL, 25 %€,
75 AR FE 20 min, JE L BUEEAE I HEL AR . BUF
€2 26 BEGGE 1, T 70 % Ve TR BRI B | 4
O JF g e FE 14124 0.1 mg/mL A9 50— X HR AT . BROTH 75
XTHRZ R M R 2 g, TRl AR A s R % 1 ol e e B 24
MW . % TLC 1 [2015 4F g Hh = 25 L) (U3 ) 158
B, W B3R 3 AT IS 10 uL, 43 ) a5 T A —RERE G il
MR E VA S - LR L BR-H -2k (4:5 :1: 1,1/
VIvIv) kIR JRIE B B S B E H TR AR
MOLE1A) . 255 R i ik e 5 8 O A
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ZOBE, R REZG 8 (B 1A v 8) (o iR I A7 B |
FFoA B AH [R50 P B 055 I A L R T AR B A PR 5K
KR Eak R I B B RAR (B LA ) o
Tl R R TR 2, S5 M SR, DL R O BR-1E T -2
B G K-7K (1:3:3: 1= 1, VIVIVIVIV) g J& ¥ 550 o) it v 22
WA T RSB TF , i TR IF IR 3 K, e B
RS CIVTFEAAN G HE(WE 1B) . i PR TLC
TE, 0125 H0 5 B S A b A7 AE A8 T 42 e O s ¥ R 5
—ARAERPEANNE, BN RBAAE MR,

1234567 8910111213 1415
A B

AJBITR : B i - R CIR-H BE-Z0K s BJRITH : LR O FR-1E T
- - K -7K 5 1~ 6. AR5 (45 1~6) 5 TR (KN ; 8 6 IE
25k 9. 4 B O (I ) 5 10~15. fati (4 e 7~12)

A.agent: dichloromethane-ethyl acetate-methanol-ammonia; B.agent: et-

1234567 8910111213 1416

hyl acetate-n-butanol-ethanol-ammonia-water; 1-6.test samples (No. 1-
6) ; 7.lemon yellow (C in figure) ; 8.reference substance; 9. auramine O
(Ain figure) ; 10-15. test samples (No. 7-12)

E1 HERILE

Fig1 TLC chromatograms
2.2 LC-MS#aik
221 WA MH (D)@K, BikH: Agilent
Poroshell 120 EC-C,s(100 mm=3.0 mm, 2.7 um) ; {i 8liAH «
Z N5 (A)-0.05 mol/L & FR B ¥ W (B) , 6 B Y i (0~2
min, 95%B;2~27 min, 95%—5%B) ; {4 :0.4 mL/min;
R K : 432,483 nm AL : 35 °C 3 #EAE R 2 plo (2) )5
TEARE. B FUR : PSS U (EST) s RS : 8 L/min;
% 35 J& 77+ 55 pSl,%ﬂk’%/ﬁU{“ :350 C; BYEHE:
4000 V; 2201 - 135 V5 1E B A I s 434l — i
(MS) , 1B TE Bl m/z 100~1 000, 2 [b 5t & i [ -
m/z 121.050 9.922.009 8.,
2.2.2 AR ORI A5 2R X IR A A
&, 70 % ST AT B A2l O L FR B B B vk
FEXI R 10 pg/mL AYTRA X IR SATR
223 BEAEOEMIN B2.2.2"T FIRAX IR HIE
W 2.7 R S A i, 2.2, 17 I U AR
PESEREI e (WL 2) o S5 SRR, R YL o) i 2 U
9 354.094 0, Bk {4 45 VT BB B & W 4y Uk
CisHisN:0:S, H = 2 — i 2 1 0 m/z 169.089 5.,
156.996 0,109.029 045, #x [t Chemspider S48 %2 , #El
Ry R, P4 R BN RE S 4 O B B IR) — 2R
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A.TIC; B. EIC of parent ion; C.MS spectrum; D. MS/MS spectrum
2 RAYETEREBE-FILEAE
Fig 2 LC-MS chromatograms of the unknown comp-
ound
3 9B
3.1 TLC%3|
PL“2.17 350 Attt V8 VA by AR X6 AR 3 i VA T
SRUESR I €5, 2200 B #5380, 20301 0 70 %0 VA A AU T
T O NI E S Y ) [ BN A ER Y- AR T
PERS IU FRMEAE 1 BTt W 215 0.1 mg/mL Y 88— Xof fif
rn VS R R B X BRI . LA T0% S WA B %o
HRVR VR o #% TLC 1:[2015 4F Rz € o [ 24 8 ) (9 338) 14k
50, W E A 10 RMA AT 10 pl, 23501 f5F W) —RE S G 1
AR b DL B - R CBR- T EE-20K (4:5:1:1,
VIVIVIV) R JEFEH, FeIT B it T, 7 BV HOGKT M A
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G E SEEVE BB TR (LK 3B) . 4551,
P Hyg i e f T 8 GUBRTERE T X IR b (35 A
WAL EBAVEXT IR T PR IT i, il (i A
SRR A e O K N B A 4 AR N A )
BUEAAIBER,, X BOIE T

12345 678910112 1 2345678910112
A B

AJEFFR : W Be- 8 O TR-H - 20K BRI : LR S TR-1E T
- -2 K-7K 5 1A O 5 2 FP G B 3B B 4 H P 85 5. 2 1T 5 6,01
AR IR 7 BRI 5 8 R 5 9. R PERE 1 51048 G 1 LA 215
12 1T

A.agent: dichloromethane-ethyl acetate-methanol-ammonia; B.agent: et-

hyl acetate-n-butanol-ethanol-ammonia-water; 1. auramine O; 2. lemon
yellow; 3. metanil yellow; 4. sunset yellow; 5. gold orange Il ; 6.mixed
control; 7.negative control; 8.sample; 9. acid orange I ;10.orange G; 11.

basic orange 21 and basic orange Il
B3 #HEEIEE
Fig3 TLC chromatograms

32 IMBEAENE
3.2.1 (il sE (@i Welch AQ-Cys (250 mmx4.6
mm, 5 pm) ; Ji s AH : L (A)-0.05 mol/L £ IR %% ¥ W
(B) , B B e it (0~50 min, 100% —30% B) ; ik : 1.0
mL/min, KK - 432 nm (FPEE 8T 28 408 O i
P ) A1 484 nm ( H & R bEms 1 & 1T 8 G ik
B 21) 5 k1R 35 °C 3 RER . 10 ul.,
3.2.2 IRA XIS A BRI € 2 X B
I, N 70% L BERS W AT E L O VR B L H VK
B ST PGB 21 Bl T ER S T Rk
FEX R 20 pg/mL BYTRA X I SRR
3.23 FlEMRLE  AFBWE3.2.27 W IR A X I
VW 2.1 30 A AR 3.1 TS B X R S
TG, F 3.2, 17T S AN E | iC S S, L
B4, 2558 sl S i (A5 b, 76 5000 BE AL I T (g0
AE £ B B[] A A A €2 350 , IS o) R R AE DL AR PR
Fisf ] &b TG A 7 €2 1805, 22 BH P 1A %o BTSN TG T4
3.24  FRRMBRZEE 43 BRI €8 2R 6 B A
T0% LBV, ) BN B — b B A V0, 35 LU AR B, I 9%
“3.2. 17T | S AR AR, A E M Ry 30 LA A5
MR (LOD) . #4553, frigdh  HiE 8 G mEE 1 4
¥ I 4l O R RS 21 A 1T 59 LoD 4351y
0.30.,0.20.,0.33.0.16.0.19.,0.19.,0.31,0.26 ,0.30 mg/kg.
3.3 tilgR

B 26 HE 25 B i A5 1, 43 AR < 2.1 I
VAT, B 3.2, T S AR UEREAG I . 4
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K40, 84t (45 :2.4.9.10,11,12,22 .23) K i f7
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A1. mixed control (432 nm) ; B1. test sample (432 nm) ; C1. negative
control (432 nm) ; A2. mixed control (484 nm) ; B2. test sample (484
nm) ; C2. negative control (484 nm) ; 1. lemon yellow; 2. sunset yellow;
3. orange Gj; 4. acid orange | ;5. gold orange Il ; 6. auramine O; 7.

metanil yellow; 8. basic orange 21; 9. basic orange Il
B4 SRHERIEE
Fig4 HPLC chromatograms
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