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i E: BB DlFe;04/P[St-4- LI SEMLIE (4-vinylpyridine, 4-VP) A Pk [ AHAE OB R, 7 i3 2000 (33
TR0 A2 S AT SRR IR SRS AT S R A BT ik o F5%E B VE TR pH . WRBM B L o MR Oy W
FFH A FRE R B 5 DR, AL T FesO4/P(St-4-VP)X (8 2 10 5 A W S 25 4F . 3 3 458 3, W% o 592 36
TRIL T Fe;04/P(St-4-VP) R W B A AY . FEALAL YW B 251, 45 G ROBH 8385 123 0E 1 0 B T AT b iy
BRPERS IR TR 28 P IR i . S5 R Fes04/P(St-4-VP) X (8 % WY iAW M pH: GlAERS IR pH 7.0, Frig
O pH 3.0; FeAEMZB ] MR W BRI S AR B LA A S min, FRGIM . 1.0 mg A
Fe30,4:P(St-4-VP)=2:1 (M:M), Fe304/P(St-4-VP) X A P4 #8 TR 5% 15 119 W i 2oL A2 241 7F 5 Langmuir 25705 0% JH A
R, KW I 35 4350 R 116.5 pg/mg #1 183.8 pg/mg. K% RN FH 8 A7 Hh Bl A IR 37 37 25 HP s 3 1Y)
S, TR IR 94.26%~101.04%, AHXARHEIRZE R 1.12%~3.35% (n=6) 4518  Fe;04/P(St-4-VP) X TR EEIT
FIFTRE B AR A BT IR, AT Db (2 ARE Sl i e, RIS 7 8 mT I, ] FH IR AT e RS RN 5 2%
HARTEE B A
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ABSTRACT: Objective To establish a method for the determination of basic orange Il in bean curd stick and
tartrazine in tartary buckwheat tea by using Fe;O04/P[St-4-vinylpyridine (4-VP)] as magnetic solid phase extraction
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material and high performance liquid chromatography. Methods The optimal adsorption conditions of Fe;O4/P
(St-4-VP) for pigments were optimized through 5 factors: Solution pH, adsorption time, adsorption method, adsorbent
dosage, and material composition ratio. The adsorption model of Fe;04/P(St-4-VP) was investigated through isothermal
adsorption experiments. Under the optimized adsorption conditions, the basic orange II in bean curd stick and the tartrazine
in tartary buckwheat tea were quantified by high performance liquid chromatography. Results The optimal pH for
adsorption of pigments by Fe;04/P(St-4-VP) were pH 7.0 for basic orange II, and pH 3.0 for tartrazine; the optimal
adsorption time, adsorption method, adsorbent dosage, and material composition ratio were 5 min, oscillating adsorption,
1.0 mg, and Fe;0,:P(St-4-VP)=2:1 (m:m), respectively. The adsorption processes of Fe;0,/P(St-4-VP) on basic orange II
and tartrazine conformed to Langmuir isothermal adsorption model, and the maximum adsorption load was 116.5 pg/mg
and 183.8 pg/mg, respectively. The material was applied to the determination of basic orange II in bean curd stick and
tartrazine in tartary buckwheat tea. The recoveries were 94.26%-101.04%, and the relative standard deviation was
1.12%-3.35% (n=6). Conclusion The Fe;04/P(St-4-VP) has good absorbability to basic orange Il and tartrazine, which
can quickly separate the pigments from the samples, elute easily and be recycled, and can be used for the detection of basic
orange II in bean curd stick and tartrazine in tartary buckwheat tea.

KEY WORDS: magnetic dispersible solid phase extraction; 4-vinylpyridine; basic orange II; tartrazine; bean curd

stick; tartary buckwheat tea; high performance liquid chromatography
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(W, TR ek sk s 7 b B i A B, R dE Tl
JeRH R A BE @ Ak, ENANEET AN T4
BT ARAHAT — i, Hoh R Fh e 2o e R V5 R 7 |
BREAENS . GB 2760—2014 (5 L4 FARE 25
INFR) ML T B A R R R | DG G AR R
Tl JBEARE FREAGRER, Kt a i b s Tk
PRUNTING AN, N1 G A6 Z R I B SR v 0 R
Hh [l @ AR TR

B R T — AR b Yol 3 VR R 5 a5, g
FFAH 5 25200 ol S i e 1 MR GB
2760—2014, BEEAFILAJE TR, BT mrEA T
FAF A5 LA i e e R AR I ATy, e ST O
BB . AR R R ] S B A A
TAMREE, HNHE AW, & aRREm AR, &
BACE S Dl T T ORE . R L A RS
dio AU, R MR S A A S5 R B A B0
RS o AF 9 S K 10 A P A T R4 Sk
DA R s Btk . dha s mEuE e BE, GB
2760—2014 FLE T F7G B A B % £ T BR & A0 L
A GH/T 1091—2010  rhrAe A RS0 EALAS 17 b A% o
FRAZS) hRER A P AR IR I @2, B 1AM
FIHE .

A TURT A5 8 1) 2 BRI 1 A v RO £ i ik
(high performance liquid chromatography, HPLC)P ™!, &%k
G RGN TN a7 AN 3 i et SN (5 oy -7 AN

(17 27 SR 5 55 7 X RN 9= SR L 57 S 1 s S ENPT 53
AU T v HPLC #5095 ), — 0 5 [ AR AR B
% (solid phase extraction, SPE)4 i & &AM H 12T,
T FFHEA T A A I

A G 1) [ AR 28 JBORE 32 BR TRk 7 Bl 32, 1R A1
it LK . 515G SPE R, 8 M R AH 25 Bk
(magnetic solid phase extraction, MSPE){E‘;JEH FOTOK 2 ki 4
K RBURL RE P 4> B R RV IA R, BB S HARYI
3 ik, BRI R e R R R, AT b T 24 R 5
FiE . EAMINREAGVE R, BEE UL RE U A 22 Hh 23 B
AR, AN S A Rl BB O Rl #E, e 2 R UE I
SR RIBRE, $2m TR AR . Bl 2 oF
K 2RO TR R, 2 RS HiA RO k2
BRI AR B R PO IR B RS I 16 75 5]
KA I o

4- 245 FEMEIE (4-vinylpyridine, 4-VP)EA —/NEH7 I
XF L AL BE R, FERRIE SRR T BRI RE A M 5 5 44
BRI I, BB P A B B 7 0 3% 7 A i e A T i
HEATHRBRCT . EHE, ARAE 4-VP IF R B 2R R R R, L
e, 3R T 2SVRI R 4 i s 4 W R ARG 0 T 45 8 g
ZHANG PRI 4-VP Sy Iy B B4l 45 (9 23R & 1) Bk
P(St-co-EGDMA)@P(4-VP-co-EGDMA) % 43, 2 ¥y 16 5 7 14
)5 M ERERE M OR A RIFMMIEN, 454 HPLC
ATSEBOR R S R E R AR, AR DR 83.2%~
111.5%; VHESPILL 4-VP RahBe ikl & TR R 2@
R A4-LIRHIENE(PS@PA-VP) R A K, A 23 BT AR 2 1
FEL, 456 HPLC, AT LASEHL 5 (bt rh gt I
f& 21 R 22 BRI, WIS 78.7%~95.0%. HiT
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WFFTEE R, LU 4-VP R RE AT 25 (9 3R A 4 53
AHAE UM RHE T T & S A e = (I F a2 1 7 8 %
B, AT ol Rl e 4 28 €0 2 (10 3 B 2R B, S —Fh
AT IV 7169 43 1 BT 8 B B

A FEAERTIARF S SEm b, Y7L 4-VP N IRE
R 28  R A B AR ZE B B 25T FeyOu, flIFE N
14 43 B SN A, (R T AR OB R F . ASBIESE
LI A Fe;04/P(St-4-VP) 5 & 4 B [ AH 25 B0k B 741,
XoF £ i TP R TLRT AT A 8 R A T L B, A A A Ak Xl T i €2
BIAEIAAE, R HPLC K0 AT Fies 5 2% rh i bl
e, DU I & e R AR R R AR
I S R i o
1 #RER*®
11 UFE5EE

Ultimate 3000 =250/ AH 354 (36 E 28R /R BHEL
A B2, K5200G 88 75 i 37 e i (B LU il e s A A R
F]); DELTA 320 5% pH (i LA FF - F65] 24085 A R
NTl); TS-8 FERBI(AFR R (1) 77 bR DL IR A5 4 3 AT FR
ZAH]); Luna Cig(2)GiEAE(150 mmx4.6 mm, 5 pm)(E [F
Phenomenex /A #l); TGL-24M 5 & 5 B O HLGH RS E BB
SEALERA B D), R-1001VN JERE 28 K AL GBI SlRE 1572
A BRAH.
1.2 #R5ERF

JE RS SRR A T I 3K

Fe;0,/P(St-4-VP) i G M B (A 5255 %8 5 I ); Bl PER 1
(basic orange II, 4l 95%). FriE K (41E 87%)( i FIH;
THEACRHRM A IR ), — KGR . PR, &
W% . oK R EEGOTHTAl) ., B s al) (1= 245 48 1 2%
FIAFRA T, 0.22 pm %7K PTFE £ g g F 0% se s
FHE AR AT B A H)
13 WA
1.3.1 R W Eagtiit

IS AR LA B 2 X A R TR A ) R o 2

S0 . IR F Fey0,4/P(St-4-VP) X Bl IR 35 1) o

FEML AR, ABFFEHRIT TR pH . WIS R] . W RR
o MR R A DA B R A A BE L [Fe;O4:P(St-4-VP) %
TR 0, €8, 3 I O 28k P S

(1) pH
VIR pH RERICE 2 M Wy R B 550 =2 [ B AR B, T A

pH REH B A2 M SRR (0 R A SRR . RIE, B AR
3% pH X B MRS IRy 2 0 MR B 2k 1 %20 . A 0.1 mol/L
HIAT A IR FOAT A BR BN W 43 ITE ] pH 3.0. 5.0, 7.0, 9.0
PR % iR, T L 5% o T o) P A T VR (10 pg/mL) Y
BB W60 pg/mL). HX 1.0 mg Fe;04/P(St-4-VP), /8L T

1 mL FPA5 B AR RS LA W P . IR S min RRiK R P
HJs, TESMEAVERT 2 Bt I B 200 pL FVEWCE
TFREFRAR, 2> BI7E 485 nm A 447 nm Ab I B8P RS ILRIFT A
BWOGEEE Ao W25 55051 528 4L Ao WTIR, S 25
RTE TR PR € R IR SR, DL 3 OPATIEER A,
W, A=) FTR:
A —
Q- A

xcxV xm! (1)

A, Q: W, ng/mg; A 25 FXTIRAIWSEEE; Ao
SCUSH W EEEE; c— A RIRE, ng/mL; V—ETRIAT, mL;
m—I B35 5 i, mg

(2) W% BBk 1)

R W A 2 BE R B) 34 2 06 5. B 1.0 mg
Fe;04/P(St-4-VP), 2351538 1 mL TR IIER (10 pg/mL,
pH 7.0)FIF74 B A W (60 pg/mL, pH 3.0, YR % WMt 1.5,
10, 15 min J&, fEAMUESAVERTT 7385 H B %) g
AR OGRS, ) Bt A

G =X

AN T B4 W o 1 2 i AN [] P W B IR, AR %5
BT R R SR 48 3 R A 7 e Ok € 2R 1 TR 1 R
Wil o B 1 mL GRS TR (10 pg/mL, pH 7.0)FIT45 1 75 VR
(60 pg/mL, pH 3.0), 433IIIA 1.0 mg Fe;0,/P(St-4-VP), {#
JHPR R S TR Jr B, B ] 5 min o RSP )E,
TESMEGHE R R 43t s . I %) B 20 FN S50 21 B W
SR, FesX (DR R

()W B 500 P £

SR PEAA B S5 S R R 5 1 € R R L RE D, AR AT IR
R SEE, B 0.5, 0.7, 1.0, 1.5 mg Fe;0,/P(St-4-VP)#
FE0E, FAIMASE 1| mL BIERIUK AR (10 ug/mL,
pH 7.0)LA KA # VA W (60 pg/mL, pH 3.0). 3% 3% W [ 5 min
FHARR VA G, TESMEAIERT 02 By It xf fe
HRNSEIG A MO REE, FesX () 2 ko

(5)F BHL R IE HE

1E Fe;0.4/P(St-4-VP) i P(St-4-VP) [ 1 ek, Foxf A,
R RS0 T o HERIE P(St-4-VP)IAS ] (5 EL Xk
RS TURIF A5 9 0 R o 2 i R i, AR 98 1503 T F S 56 B
1.0 mg Fe;04P(St-4-VP) &y 5:1 . 3:1 . 2:1 (m:m) @9
Fe;04/P(St-4-VP)'E T L, B AIIMAE 1 mL 5k
BIKIER (10 pg/mL, pH 7.0)LA KA B (60 ug/mL,
pH 3.0). W MHIFE] 5 min FrK R F6 5, TEAMIEHIE
FAT A8t LR X A A SE 50 4 A WROE BE(E, $4%
Kkt A W
132 FiBEM &KL 4

S IR o i 2R R RS R M ) — AR T R, —
Heiih, Wb A A Langmuir Fl Freundlich WHFPARES , 4351
m2mLAY 1, 3,5, 10, 15, 20, 25, 30, 40, 50 pg/mL



5 20 3]

VRRESC, S5 R RURENE [ AR 25 BOR LA 0 OB G R A £ iy A T A4 B 195

B B A TLVS T (pHL 7.0) AT 8 15 5 T8 (pHL 3.0) R Jim A
0.1 mg Fe;04/P(St-4-VP). 4% WM 5 min J5, TESMIEGIE
FA R R0 5 B WS o B 200 pl B35S TR
W, A AITE 485 nm(BEMERFINA 447 nm (R B Ab I 5K
JEEEE, MO E R TR B T AR AR R Coo
HRAZQ)THEA XA [7] €0 28 Ve BV TR A R B, IR AR
TR 5 SR 22 Tl e - A 2 i il £ -

Cy—Co)xV
R @
Hop: Qo WRBFFRIE I 34, pg/mg; Co: X BRZH @ KWk,
pg/mL; Co: FATHRE, ng/mL; Vo Xt IRLHVE AR, mL; m:

N B3 550) S5 B, mg o
1.3.3 AR &RLH)

% GB/T 23496—2009 &t A YRR Bl
PR Gkt RAOBAE TR Y, BUHIYEEEA 12 mmol/L
1 R BT o A8 B0 K L) 0,38 25 140 S W Sh AR I L
LR R (V:V)=35:65, i 1 mL/min, #FEFEAFL 20 uL,
H:I 30°C, 1 0.1 mmol/L AFEEBRYA HH 15 = pH 4.0, A&l
PR 447 nm; KON AT R B IR S A R £ TR B R
(V:V)=65:35, Kl 424 nm, FHABSHE SRS TR .

Bt thl Bkl 0.5, 1.0, 2.0, 5.0, 10.0. 20.0 pg/mL
PR A TLRA A AR VA W, ZE DR AR 250 e il e
Mgk, L3 4515 M (S/N=3)1E g kE i 9 K H BR (limit of
detection, LOD), LA 10 f%{ZME b (SIN=10)/E R FE Gk 1 E &
Fi (limit of quantitation, LOQ).
134 @kENE

JEAT: BRI 1.00 g ByWRJEATT 50 mL ¥RHE O N,
JIA 2.5 mL 0.4%Z2-20 mmol/L Z %A, A
10 mL ZJiE, IWHERAT 15 s, #AAL 30 min, FEDZ,
4°CF L4 9000 r/min 50> 10 min, B E3 KT 50 mL &0
Mo FREF LIRS RE R R —K, §IF LER. KL
HIRT 60°C/KIEE2S T4, LA 10 mL pH 7.0 /KI5 4
HBEELE, A 10 mg Fe;04/P(St-4-VP) 4335,
PG W 30 min. WHESERUSE, EAMNEAHIERT, K
Fe;04/P(St-4-VP)i 4 25, BBk LiER. F pH 3.0 B/KIE
Fe;O0./P(St-4-VPWHRERIIR, FHEBRMNGEE - IIA 1 mL HEE,
XF Fe;04/P(St-4-VP)HATIRDE, B P, WD, 60°C
BTV, A 1 mL RshAHE R, FH 0.22 um 3K
PTFE 43 uE 5 20 U8 )5 17 HPLC 43 #T .

AR BU1.00 g My IR 57 BT 50 mL HURL A I,
JIA 30 mL 7K, #EAFEEE 30 min. BUEE T E.OHLH, L
6000 r/min 0> 10 min, W4E 123, EEIRBOHIK. X
FAUL b AH [R5 BRRE F2 45 h AT 20 1E AT MSPE, ik
B pH 7.0 BYIK .

1.4 IR

K OriginPro 2018C 34T B4 Ab 3 . /3 Hr fn
1ER

2 HFRESH
2.1 WRMIEHHREER S
2.1.1 pH

W 1a 7R, 78 pH 3.0~9.0 JEF N, Fe;04/P(St-4-VP)
ol Fe A RT3 M A [ R R S ARk o AE VR pHL
3.0 W], Fe;O4/P(St-4-VP)XJ 7452 B 1y W BT 28 4t Sy foe KA
(59.08 pg/mg), 55 22 I X B A 4 T A% R o 8 2t A /)
5(0.46 pg/mg). BfZ pH BWHE K, Fey04/P(St-4-VP)X i
P RS LA 2 0 B 2 TR A, T e e 8 A B 2 o 0
&Mk, iK% pH 7.0 B}, Fes0,/P(St-4-V PNl B P 111 05 Bt 2%
k%] 7.60 pg/mg, pH 9.0 WA FEAL, (A5 2 IAFSE,
Xof A B A 28 AE pHL 7.0 F ORI B %2 3.84 pg/mg, pH
9.0 FH4kZ: N[ % 2.35 pg/mg.

DI A ATREY] FesOu/P(St-4-VP) R T Ha faf By e 28
Ao GUO ZEDEIN i ne 3R [ A ZUR T Sk,
Fe;04@P(4-VP-DVB)HER KM P(4-VPEETEFR I IATE T
B o TARIRLAR  MERE SRR T b AR B X AT 4
Z N, B R IHERR(N R B3 AR
MLBE)H pKa o 525, AHALH pH 4544 T (pH<5.25),
P(St-4-VP) [tk BE PR AU 1748 HOTE LA 1E B 19 L4z,
HE e S5 B F O Z g R Z R s 3R T, M
HKT Fe;O4/P(St-4-VP)XI A5 B R FHVE T, AH S b, B
PERS TR E TR PE S Pt R A SRk imiaiy IE L, P& =2 (A
A FEL R 1 SELA: WS B 5500 X B PR R LU W i . > pH>5.25 i,
P(St-4-VP) A e T B 2 25 B 1k, X B A LAY i R
e E R R R () 7 el WD E 2B - =11 R 75 A Ve
T VR B AR XS B R LA R B, i 5 A B = W) R B
VRS, NPT E B R o BT DA R SR SES AR pH 3.0 41F T
W B R S, TAE pH 7.0 2544 W BB MRS IRE 5
212  RWEATI)

W B 0 %F 53 BT 400 14 WO B 5 2 — 22 B 0 A R ik 1)1 A,
JIT AL Xo] MR 66 BsF [F0) X, 2 %) W B B R e i A T 5% . ] 1D
o1, 7E 1 min 5, Fe;0,/P(St-4-VP)Xof B P #8 R4 5 (14 1%
B2k 4Tk B 7.70 pg/mg I 58.45 pg/mg. it 1 min J5,
TH R RS BT, = 5 min B 35F] 8.30 ug/mg
59.96 pg/mg FFLLHRY W M S min J5, Fe;04/P(St-4-VP)
AK€ 2R A TR I 2 N P T, AR FREARAR . I
S SRAL FHAE G R S TR] 4 S mins
2,13 BHFHX

W Lo 7R, W 5 20 A7 2 AR 4 s LA R o 28
RIS 6] PR IR 5, 33 A I B =% e i
R 2R R M A5/, I 3 W R 28k ek vy T P R R AR, 0
A 8.52 ng/mg Fl 8.15 pg/mg AHIE, LR W, Frg
T K 2% 08 A 59.94 pg/mg, KT SR EUHE 75 WG 56 %) I BF) 2%
(54.78 pg/mg); Ak B KR H R, )5 20— =R R
o 08 O AL BRSE RAE
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a [ Frii i b i 1 e
60 | BAERSIT P A 2 BT 60 R
go 50 g 50 © goso -
@ 40 40 | 240 t
15 30 i 30 I 30 |
et ® &
= 20 = 20t =20}
= 10 =0l =0} -
0 WAl B\ 7| 7 %
pH3.0 pH50 pH7.0 pH9.0 1 10 15 i) ooy
¥ WpH W St 8] /min T [y =
. ke [ ikt
kAL BRI
60 — — 60 g —

g 50 t B 50

g 40 H g 40 +

1 39 | i 30 |

® &7

=20t = 20t

10t = 0l

0 7AW 0 Z
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Wz o 75 FH 4 /mg FABEEH BT e (i)
BT MR FesOu/P(St-4 VP Bk ik ) 52
Fig.l1 Effects of adsorption conditions on adsorption capacity of Fe;04/P(St-4VP)

214 BMAAE Xt Langmuir A1 Freundlich W F LR IEA T 57 A8 e, 15

G 1d PR, B BRI RS RGN, X B A T
B 2208 Tk, RIS S 1.5 meg i, W
#Ha I E 7.65 ng/mg. WEHFIFIRLE 0.5~1.0 mg YL A,
Fe;0,/P(St-4-VP)XI A58 (0 i 28 it B FHkass, W R
HEIA 1.0 mg B, WP R TS 59.71 pg/mg;
L 1.0 mg JE AP I N R AN T R AR SR g 2
XF 1 mL $20R, W AHEA 1.0 mg.

2.1.5 #HHHA AR B

e JEEL T 4L AHE FE AT FesO4/P(St-4-VP) I FF 2%
I, B Fey;04:P(St-4-VP)HI/]N, Fe;04/P(St-4-VP)
el A7 A R e R TP Ao €00 2% ) o 2k i i iy b, ik
} Fe;04/P(St-4-VP)H & 1 [ 1 Y P(St-4-VP) Y 5
NI, Y FesOy:P(St-4-VP) I LLE A F) 2:1 (m:m)i,
Fe;0,4/P(St-4-VP) W) Xif 7 A v 01 Al 1 488 10 A9 1R BFF 28 &
59.76 ng/mg A 7.76 ug/mg. AL ELFHE, Fe;04/P
(St-4-VP)ABE EE R Fe;04:P(St-4-VP)=2:1 (m:m),

22 FimRFas

S 1 AR B 45 TR 2R AR R AR T 224 0k I R 4 T - [ A
IR BB, i B 5 R R A — s TR A VR
TR e A R L B B4 4 B R LA Sy W 6 1) 4 R i

W AL R B B A5 R o

Langmuir Al Freundlich i —BIE R U= 3). @)Fi~.
Q,,bC,
1+ bC, )

1

Freundlich: Q= K;C_" (C))

Langmuir: Q.=

K (5). (6):
Langmuir: & =L+ Ce (3)
Q Qub Qp
A, Q., V-HTHS B [ &, ng/mg;
C., VA R, pg/mL;
Qu, AR, png/mg;
b, Langmuir W&} 5 %, mL/pg.

Freundlich: 1gQ =lgK¢+ 1 1gC, 6)
n

AP, Qe, A W i 2 i, ng/mg;

C., ¥, pg/mL;

Ky, Freundlich W it 8 4%, [(ng/mg)(mL/ug)'™];

1/n, Freundlich # %% .

2 53 31124 Fes0/P(St-4-VP) X Bl MRS TR 58 1 45
B2 LG BE SR 2R | 7R . QA1 b IU{ELEARME C/Q.-C.
LA 2R i R FBEE TH RS . 1n A Ke AOEAR B
12Q.-1gC.. LA HhZE I RPRFNFRIE T HAMAS o BRI IURIFY
BB 1Y) Langmuir J5 B =AHOC R4 0.9938 #10.9979, K
T Freundlich #571AY 0.9177 F1 0.8409, [Klt, Langmuir J7#2
THREACFRSLIRHAE, VW] Fe;Oy/P(St-4VP)XF Il RE TAIF7 45
BRI A Langmuir SR MHERY, R B 2 i
B )ZIR M . BETEESE009E, I Langmuir 2143
HH ¥ FesOu/P(St-4-VP) X i P4 A TURIA A5 B 5 KW 280 6y
116.5 ug/mg F1 183.8 pg/mg,
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Fig.2 Isothermal adsorption curves of basic orange Il (a, b) and tartrazine (c, d)
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Table 1 Regression coefficients and fitting parameters of basic orange Il and tartrazine for adsorption

Langmuir /5 12 Freundlich J51#
SaIE -
Qu/(ng/mg) b/(mL/pg) R? K¢[(ng/mg)(mL/pg)""] n R?
BRPERE I 116.5 0.195 0.9938 21.03 2.12 0.9177
Tyt 183.8 3.04 0.9979 0.0141 1.56 0.8409

23 FHEFER
23.1 £&KMEXA

K 3 R IR TR HPLC [E3%, FiiR e
M5 pg/mLo LAE R ARIALFR(X, pg/mL), WAL
FRONIER], 13RI R NG, 45003k 2 Bs, MR EE
TE 0.5~20.0 pg/mL YEFEINZEMESC R R IF . 435I 3 551 L
(S/N=3)F1 10 f5{F 1 HL(S/N=10)i 1B A E ) LOD 1 LOQ, #i
Fh a2 A9 LOD F1 LOQ 4324 0.05 mg/kg 1 0.16 mg/kg, 74
BRI R

232 @lE

Phas (BRI R R &, 4 AR T AT AN R A T i om
BRI B, AR 1.0, 5.0, 10.0 mg/kg. P
A€, & 09 0 bR 18] 0 2 5 4 N AR E D 22 (relative  standard
deviations, RSDs) L3 3, H13¢ 3 A, Fe;04/P(St-4-VP){E
Sy [ AR ZE OB R, SRR S 8 o s [ i e Ko T A T
ARG AN @ R 1 BISCR AT, SEEIRIBORE 94.26%~
101.04%, RSDs 7 1.12%~3.35% (n=6), 2<Hi% 7 Waks o i
RAF, AT LATHE A I 2
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Fig.3 HPLC spectrums of basic orange II and tartrazine
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Table 2 Standard curve equation and correlation coefficient
of basic orange II and tartrazine

f% £8P 38l /(ug/mL) 28 R r?

BRI 0.5~20.0 Y=1.374%-0.0267  0.9996
i 0.5~20.0 Y=0.601X-0.0619  0.9994

F3 BPEMABIR ST PITERERERE R RSDs (n=6)
Table 3 Recoveries and RSDs of basic orange II in bean curd
stick and tartrazine in buckwheat tea (n=6)

FEfh AR (mg/kg) TR /% RSDs/%
1.0 101.04 3.35
JET 5.0 97.50 1.12
10.0 98.46 1.84
1.0 96.15 231
LTS 5.0 97.51 3.24
10.0 94.26 2.44
3 4 it

LI Fe;04/P(St-4-VP)AE hy [ AH 25 BU AT B, &S T
MSPE-HPLC, SZER T X AT H A5 LU 15 5 45 s A A

BRI . AR3E AR pH 4514 T Fe;04/P(St-4-VP)H 4-VP N
) ) FELARRAIE, AT ST — o [ 4 2 RO ek 438k O I B 25
FOEEMBEEFOEMERN, P RERNHNER, S8
SRR, Fe;04/P(St-4-V PN ol A8 TURIFI A6 3 1l Wk B 1ot
FEIIAFE Langmuir 55 TR W BRI B 7] 26 1R7 359 5 ) 2R
V2B oG I s R v R B D L, SCRE PR 43 8 AT
WE TARAER R, HYRBTE, A, B A g R
HERRPEFIAR E M, IR, 7T LAWE R A TR oK . S5 4L
A[TE Fe;04/P(St-4-VP) 1) W [t 3 77 2% F1 i F A AL i
AU 2 2 RGN T s — 2R
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