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Determination of 20 Kinds of Synthetic Colorants in
Candied Fruit by HPLC

RAN Dan, LUO Susu, ZHANG Kexin, XIAO Yuehuizi, WANG Shuxia, XU Simin, LI Meng

(Hunan Provincial Key Laboratory of Food Safety Monitoring and Early Warning, Hunan Institute of Product Quality
Inspectionb, Changsha 410007, China)

Abstract: A method for the determination of tartrazine, xinhong, amaranth, indigo, ponceau S, carmine, quinoline yellow,
sunset yellow, temptation red, bright blue, acid red 44, acid red, food red 1, orange yellow 1, acid red 50, patent blue V,
erythrin, acid orange 2, acid orange 8 and bright blue G in candied fruit was established by high-performance liquid
chromatography. The sample was extracted by methanol/ammonia solution, purified by mixed weak anion reversed phase
solid phase extraction, eluted by methanol/20 mmol/L ammonium acetate as mobile phase, detected by multi-wavelength
diode array detector, and quantified by external standard method. The correlation coefficients were higher than 0.999 in the
linear range of 0.1~20 pg/mL. The recoveries were 84.0%~104.5%, the relative standard deviations (RSDs) were
1.3%~5.3%. Results showed that, the method had the advantages of convenient operation, good stability and high recovery,
and was suitable for simultaneous analysis of 20 synthetic colorants in candied fruit. The method could be extended to the
analysis of other colorants with the same structure property, and could be reference significance for the detection of
colorants in other food categories.

Key words: synthetic colorants; methanol/ammonia extraction; mixed weak anion reversed phase solid phase extraction;

high-performance liquid chromatography; candied fruit
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FH AT O, [ A 2S 2 g LG e o7, FRIEIAE
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HATSC F AR MSPIsT, AR Z SCHkIRE,
ANXNPIHETY FEAHAE B E vk 6 Fh& iR,
FE—FKPO SR O L AR E RSB 9 B G s
a7, 3 52 2R S 90% PR BERAVE Sy HEEGR, [H 4
ZEIPFIN A B 8 PR ER, W SRAAER SR A AL
WAH R FIRRNE s 12 Pk HE a1,
{HIRA 14 SCHRFEASHR SR FE T4 R S JEal, Mk
SR RIS TSR, WA ST A e L5 4F
T, TF A& B A HEETEIREIN i . AT B AE AR
ShE LR, sy — B S M9, T ARSI ]2
UG AT S T, AT LA R A2 A &5 28
o TEIES R B AL B SR S N PRl R A TR RS, T
TS5, DASEEN AR 2 L e o v 6 a0 26 VR
IR e ARSI AT o
1 MR5RE%
1.1 MRS5S

FRvfE S #7452 2 (CAS 1934-21-0, 0.5 mg/mL) |
FTLI(CAS 220658-76-4, 1.0 mg/mL) . TL3ELL(CAS
915-67-3, 0.5 mg/mL) . H ¥ # (CAS 2783-94-0, 0.5
mg/mL) . INABLL(CAS 2611-82-7, 0.5 mg/mL) . F5i%
(CAS 3844-45-9, 0.5 mg/mL) . FREELL(CAS 16423-

68-0, 2li & 86.0%) . ERIELT (CAS 3567-69-9, 4li Ji
87.4%) . IHEXLT (CAS 25956-17-6, 4L 86.0%) . R
A 2(CAS633-96-5, 4liE 80.8%) . #EWE (CAS 860-
22-0, 1.0 mg/mL) . i &L S(CAS 6226-79-5, 4l J&
91.4%) . M ET(CAS 8004-92-0, 4 90.5%) . LF)
WV (CAS 3536-49-0, 4 89.7%) . FRMELL 44(CAS
2766-77-0, 4l )& 85.0%) . B M4l 1(CAS4548-53-2,
2l E 90.5%) . ¥ 8 1(CAS 523-44-4, 4iiF 88.3%) .
iz P48 8( CAS 5850-86-2, 4l Jif 99.9%) . =% G
(CAS 6104-58-1, 4li Bf 91.4%) . W2 ¥E £ 50( CAS
5873-16-5, 4l 60.6%) T L HFZE%E N F] S

R TR e EOK (GrHral), WikE. 20
(fa3%ali) 1= 254 Bl Inspire Cq 035 5 H7 #+
(250 mmx4.6 mm , 5 um) SR AR F20E
HitAE Cleanert PA(1 g/6 mL) RSN AR EBIE
1 BRAS T 1R-A B 1 25+ SIAH B AHZE B ProElut
PXA(150 mg/6 mL) . VG755 B85 S AH EFH AL HC
1+ ProElut PWA (150 mg/6 mL) . {R&HIFHRHE T
FAEIAIFE G ProElut PWA-2(150 mg/6 mL) i 5,
Bl A BRA F 5 1B A 29 55 B B F I AH [ AH 25 BUpE
Cleanert PWAX (150 mg/6 mL) Ry A
IRBLFE A BRSNS Wl 5 1RG4 55 BA 25 1 FAH [ AR 26 BUkH:
CNW poly-sery PWAX (150 mg/6 mL). CNW poly-
sery (= L FHFEAHFE B (500 mg/6 mL) Lg%
JEON T R AR D BREE | B A T SRR T
AT PR TR AYER R B T 2RI o

55 LC-20A =20 AR (i A (B DAD A il
#5) AR EDARAF s Milli-Q otk 74
[ R e 25 BN W] VGT BB IR T 4R s
45 F]; M37610-33 IR iE e e FEER KR A
SHZ-W EIR/KIGE 5 N T A 25 il 3 A FR 2 5 5
TD-6 Ff B0 ML 7 A ES il 3&E 28 F; HPD 24 v
FEAHZERCRE S (OISRMYAS AT MTN-2800W (K
e RELSURFPE RS A A .
1.2 SLWHE
1.2.1 FESAAUANER  FESECT &SRR, LTS
RG], FREL 5.0 gORE#A 22 0.01 g) T 50 mL H.3¢
eass b, A 20 mL $2BGA(FFEE: 20K=10:1, v/v),
RHER A 10 min, EEEEENIK, _LiERUKS
R ZIT, 3~5 mL KD EZIREMGHEFE D 15 mL
B, LA 100 L FIPERIRA, frdib. MR 5 mL
FIEE . 5 % H R /KOS ALTR A 281 55 9 25 SO AH [
FHFEBUE ProElut PWA-2, KR4 LR A% 2 A HU N
A, Il RS 13, PR 5 mL 5 % Hig,
BRI, F 2SR, FH 6 mL 5 % 2K I EEBEmL, W
LEVRI, ARk s =301, HishAH (S : 20 mmol/L
ZIREE=2 8, vIV ) ESREZRZE | mL, ik PTFE Ji5, 1301,
1.2.2 WAHGIEZSS &I 5HE LC-20A SR0RAH
AR (B DAD Kl 4% ) ; 43545 Inspire C, g (A543
B (250 mmx4.6 mm, 5 pm); HE7G: 30 °C; FFE
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Table 1 Gradient elution conditions
AfE (min) i (mL/min)  AFEE(%) B 20 mmol/LZRE: (%)
0.0 1.0 10 90
2.0 1.0 10 90
18.0 1.0 70 30
27.0 1.0 90 10
32.0 1.0 90 10
34.0 1.0 10 90
38.0 1.0 10 90

10 pL; A9 3% £ . 254 nm/428 nm/509 nm/625 nm;
i : 1.0 mL/min; JishAH A S HEE, Wi shAH B
20 mmol/L ZFRELFIR, BEEEVERAAF L 1.
1.2.3 AR FREUEMAPRUHET £ 5.0 mg (B4l
PR JE IR, ZKEAZE 10 mL 25500, Bl ye )
2R 0.5 mg/mL FRUEMEER, FET . Fe W AR o
B E 0.5 mg/mL, 53 HERFLEL 0.01, 0.1, 0.2,
0.4, 1.0. 2.0 mL #r#EAEEW T 50 mL 25, 7K
ERBLE, BN 0.1~20 pg/mL RIGRHET
VEWR . %2 1.2.2 AT AT RE, 10 SRL M R BAE G
1.2.4 Jyiksfdssg weBRas IRTRR AL, S S InACAR
(R B A FIAR IR, B AKSF B2 Tl e 6 Ik, F
AT IR D SR 28 B . DA e o e AR H
M 3 fE(EMR L A 10 f5{E e Lhafa e o L R 5 2 = fR
1.3 HIELIE

il o 5 5E LC-20A Y #5 Bt 2= /Y Labsolution
A FRERAF 58 WA RAEE 50T, SR Excel FA4-i2E
ATEDE 23 AL BR, 25 Rgeith 3 P ATIE 45
e

2 HBRESH
2.1 REGURIERE

PEBUZ TR PR 55— 25, W2 G R, IR
PREUAFRIERAAS Y, 2 S BARIRISCR . A5 3Gk
PR K RO A B HU | P ASF - 2R 7K
VERDTEHEE Y | DI/ K S B ER 2 2 /2K /K
VEMRHRE | 2/ 2K RIS | FR i s K
BT S e R UG (50 . AR LA _L A FhER BUA
FUBEAT T LRAR, LIkrisd . IARET . H ¥ IR e
2 PUFpH PR 22 5 0 E s o WEFE PR, DL
TAREE S A A A3 AT T 52, W5 B BRSO A (AT A<,
FEIRCR ST 3 IR TR SRS TRAE, ANk 2,

LA 25 SR 3R BA, SR W5/ 20K /7K . s K PR
ARG R B ISR & L AETHAE . oS
WECOFN T, L IEREE AN, AREEL S
PRENZEAE, FHAth A G €050 25 A SR PR AN 25 44, i 5%
IR A IR A 114 €0, 2R 0 25 ) i e B BB SR R B
SR ZNE/Z KRB, B AR AR, (EL PR S e e o
ah AT AESS S INGRAREA . LLBLEREN | 2R P REM . £ VAR
BREN S, r= A ERHT AT B G, 1 PGS A 76 =)
B o it — R R g 2/ 2Kk . /2 K
FHEEEOTC, BEH O R ZE 22 | PR IR A Al
FESHISRL S RHAT LRSS o 156 A B, ZEA I 53 AT
B AAE TR AL AT, SR LBk /7K . P /2K A
FREREGAF, H I8 FRrERS 2 MICR2E R AR, (H
IR OK BRI, At | IARET IMISCRARAIR, AT
AR 22, S ARAH 22 39T 104%, Mk 45 5 W & 3,
FIT LAASHFF 5T B IO R FH PP s/ 2 /KA e A ase 2 iR R
bR

R 2 ANTFMHREGATA AR IBGICR B nl iR Ho A

Table 2 Comparison of extraction effect and recovery rate with different extraction methods

P PEBUIR (%)

IR PRV 35.2+10.0
L RHIK IR BB 37.6+8.8
WAL - L IR FER B 26.3£6.9
TR -H3 FR B PO T 27.5+7.3
PR : K=9:1, v/v TRV, TR RE RN AL, R 5 3 51.245.4
K IK=T:2:1, vy FEWL T 92.6+3.7
FEE : /K=10:1, v/v FEW TG 93.6+3.9
M EK=10:1, viv FERLPS T, ABAT R R AR 53 2 91.6+4.1

F 3 ANFHRIBGA AN A i A (3R [l 3R HUASE (%)

Table 3 Comparison of colorant recovery rate of different extractants for different samples (%)

ETE ] PRI Frig it MHRRET H %% R R 2
— LK K 93.443.1 90.3+4.1 93.0+4.4 91.4+3.4
/4K 94.2+3.0 91.242.6 93.2+3.1 94.4+3.1

e LK K 91.0+3.2 91.3+2.9 94.0+4.7 92.5+2.8
F /K 92.3+4.1 92.5+3.5 93.3.042.5 93.143.5

e AKX 11.5+71 26.3+102 91.0+3.2 92.3+4.1
F /K 89+4.9 91.3+2.9 92.243.5 91.4+2.7
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Fig.1 Comparison of extraction efficiency of methanol-

ammonia solution with different proportions
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2 /2K A SRy 501 B, BN S SR 2E R W AR ik
Ko WA SRR B/ Z0K EEi oy 1001,

2.2 [EEEEAEERE

AT [l A 22 2R FH 5 I e W 2 v Ak 5 i €
3, ZIE AR, (B R BB, AR T SE b ks
%o [EAHASHREATE F AT THAL T-BE, BEARdR

*4

B HARY, RSN FH 2 o AT SCRRXH EIAE L
WAETEA WG SR BB H T TIRER, X551
SEES SR ] HLB AR AR R T b & s (0] AL 42
£ 3% Cleanert-PWAX Mg bz & liE ol
XA 45091 S Oasis WAX AL vk IH bk &
B, B TERE R Z ORI . RTIRISA
MR, #KH C g« HLB AL SPE A, £ B %855,
XELLWE [F, s AE R BE R Bep et . 45 G R 454y
P, VEPERH B T A2 B A Sy i B, T BRI e 32
Wk e B 2, ARG e 7 3 A4~ kgt 7 Fi AR
FEBC AT LUEWT ST, 4393 R SR e AL : Cleanert
PA(1 g/6 mL), R -& B 5w B2 7 2 AR & A0 & Bk
ProElut PXA (150 mg/6 mL), Y& 7455 BH B T S AH
FHFE B A : ProElut PWA(150 mg/6 mL) . ProElut
PWA-2(150 mg/6 mL) ., Cleanert PWAX (150 mg/
6 mL). CNW poly-sery PWAX(150 mg/6 mL), CNW
poly-sery 4,2 % 4 (500 mg/6 mL) , ASSZEG I i
Ko [l — AR DA FR B/ 2K A TR I, 75 & e 4w
JEIMAFR, LR UERF i A B I R P, R T AR TR
RPEFNPERE 45 R34 T SPE e bACF (UL 1.2.1), DA
1 7 Al [ AR A U XA TR 4,38 i [T, geit 3 Ik
SPATIIRRSE SRAN 3R 4. RS0 FRITRBENAT Cleanert
PA XTINARLL S, MHARLL . BRPELT 4% B PETRXE LA B
J5E; YR A YT BA 28 T S AHAE ProElut PXA XHrE =

N [ [T AR ZE R (RIS R H 45 (%)

Table 4 Comparison of recovery rate with different solid phase extraction columns (%)

s EIgE| Cleanert PA  ProElut PXA  ProElut PWA  ProElut PWA-2  cleanert PWAX  poly-sery % HIAE: poly-sery PWAX

1 T 98.1+3.1 3.8+1.1 87.243.1 91.7+1.1 89.7+1.1 95.1+4.6 92.5+1.1
2 AN 65.3+2.6 6.4+2.5 853423 92.6+2.1 91.5+5.3 96.5+2.7 94.5+3.1
3 B 61.1+4.3 9.0+3.2 61.5+1.1 94.343.4 97.3+2.2 94.7+4.2 92.3+4.3
4 HEW 724433 13.3+1.7 92.6+1.4 94.442.5 92.3+1.1 87.242.7 92.143.4
5 BHALLS 4.043.2 1.242.5 46.7+5.1 88.242.2 94.142.1 92.6+4.4 94.543.5
6 JiZliEEan 0.5+0.1 0.3+3.2 522432 98.3+1.8 94.2+1.2 92.8+1.5 91.7+2.1
7 WEIHKETQY Na, I * 823423 11.241.2 73.1£1.2 91.242.4 94.0+2.3 92.742.2 93.442.3
8 Hk e 92.1+4.1 13.2+4.1 86.3+1.5 94.2+3.8 95.742.1 94.2+3.2 93.343.3
9 WERKITQYNa,II* 872443 16.5+1.2 82.5+1.1 91.7+2.3 94.243.2 91.1+2.2 93.143.3
10 PR 94.1+3.7 11.343.2 942428 91.344.2 93.1+4.1 96.3+3.7 91.0+3.6
11 T 98.2+2.9 10.2+2.2 95.5+4.1 93.1+1.1 92.8+1.4 57.342.5 95.442.5
12 Rk 2144 51.4+3.1 11.1£1.5 58.142.6 942425 93.1+3.4 97.5+5.7 94.5+1.1
13 R LT 31.3+2.3 1.3+1.1 59.35.5 94.6+3.1 97.3+2.9 91.2+5.1 91.3£2.1
14 WEBHk 25 QYNal 71.8+4.3 15+1.9 63.3£2.1 90.2+2.7 93.443.6 92.1£2.7 94.243.6
15 JEYTEAR! 78.3+1.7 4.6+2.1 53.3+4.5 95.442.5 932433 92.3+3.] 94.1+1.1
16 it 97.1£1.5 1.2£1.5 82.5+2.2 96.6+1.7 97.8+4.7 93.242.8 92.2+42.1
17 VEMREE QYNall*  88.2+2.7 6.8+1.2 84.442.7 93.742.1 94.6+2.8 94.142.3 91.743.5
18 LRIV 96.5+2.8 1.4+1.1 96.143.7 92.3+2.3 93.3+5.9 69.4+4.2 94.3+1.2
19 FtE£150 96.1+4.6 1.1£0.9 95.742.1 91.5+4.5 924422 922432 91.2+1.4
20 IREELT 942423 3.243.1 81.345.6 97.242.3 95.5+3.4 93.042.1 91.3+2.0
21 R MRS 2 0.4+0.3 2.5+1.1 78.442.1 97.3+1.8 92.1+1.8 94.5+4.0 91.442.7
22 R MR8 98.5+3.7 1.740.5 98.243.1 98.1+3.1 97.243.2 95.2+3.2 95.1+1.9
23 G 97.3+2.8 5.6+0.6 96.343.1 97.343.1 95.3+2.8 63.442.9 91.543.3

T WEIHEE Oy 2- (2-WE I ) - B BE-1,3- i BB AR AEE (QYNa) FI2- (2-ME IR L ) -5 1 3k~ 1,3- i TR — 814k (QYNa,) IR A%, QYNa, QYNa,# /7
FEPIAN S SEAG R, $ic O R i TR A9 RS 4390052 LM QYNa, T, QYNa, T, QYNa T, QYNall!™,
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AR RV E R 1R -G BIF5EH 257 /I AHHE ProElut
PWA Lt ProElut PWA-2 £ 8 58, FR4- (02 ik
SEARAK; CNW poly-sery (a2 A 5218 . L FIE
V. EE G AR TEECES, AE H ISR e B BB R 4k
T, T AR AR A o R R T 220K B N 5% $4& T 3]
20%, REEAE RNV A A58 A B AR o (3R
SRR, IS B AR, ANFEISSHE T
JAHFE O] Be e e RIS e S5 A4 A T 22 57, FEASTAES:
£ R, ProElut PWA-2 . cleanert PWAX. CNW poly-
sery PWAX PEREAE Y, & R IA R I, A<
SGEIST Y TVEEERE ProElut PWA-2 YEA44E SPE 1.
23 HRTERRBIESIFHERERE
SF 2 BE AR IR I 3 5 B LAY | S RAR
EFEA, Z T EVLATESG — 25 e ab B . SR
oA R 4T 2 uE AR T AR AT REAAE W R E A, B
Peg R mIeR . H R 3 2R AR A 5

6 Filt, ARG IE S PERBAN R 38 5 s . ABIESE 6 Ak
(I T 0.45 um) X5 iE (R e 7 I R, it
JHUE S 2.0 pg/mL IR-GFAESEATING . S5RER
B, JE TR XS5 s (R A FH o B e, HA e
X} IREELTATAE— B, PTFE BX-& B (232 3AS TG
BRI

ORI WEPEA Y, 5 5 28U i w55
L1 B RS, S AR SR IXME AR . ASUFSE R
JH Inspire C g (A3 53 #Hr4E (250 mm=4.6 mm, 5 um)
VE R i ST, DL BE-20 mmol/L 2R R i 3)
AR FR, s A SR A, F5638 1 SRR EE TR, 20 Ff
HAEAER 30 min AT PASERNAR L35S, FRAEE R il
B UL 20
24 MEEKENIESE

FI AT 1 S0 o 0 SR 7 326 A6 I 5 I 22
254 nm, {HSZERAG I rh & A2 e BAT: i v R 4

S ONIFIRENES R L A T RE

Table 5 Different material types of filter membrane and its application performance

UEREISTY & A i FAPERE B L RAE R
R (PES) KFR B fefta s MR E, THIR K IRBELT /AT W B
IRE L 4EERR (MCE) KFR AT A DL R AIBRER | SR T IRBELT /DA W o
J& % (Nylon) KFR.AWLER A2ER e T, Tt BB A A LI 7 T3t A WL
WU 24 (PTFE) KFR.AWLFR MRRAPELT, PUammR . 8 S A AL FEATEW FHE
R 2. 4% (PVDF) AR 38 FH T8 5 A A AL 5 TREELT /AT W B
R4 (PP) AR YRRAL A AR, A BT AR A TREELT /AT W B
a b
6 PDA multi 1 254 nm, 4 nm PDA multi 3 428 nm, 4 nm
40000 25000 ’ 7
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Fig.2 Standard solution chromatography
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THAE 254 nm AR, K5 THREGFHIN. ik
HhFEE L BERE . BRIEE VAEERSMNX RBUEIRMC, FEFE
FEEEANUE, XELATH R SEBRAGIN T 2L . ARSI SR AT UL
PR AT E BT, S SR 4F (DAD) X
20 Ff{A, 2 FE 200~800 nm i [F PN 47 2% K,
FAG G IR R DL 6, 25525 LB I
AR I BRI, B R EFE 428, 509, 625 nm A RE
.

25 FAREE

2.5.1 ZRAMEVEI . AG IR 2 EBR K 1.2.3 B9 RS

PRETS T, TR S S5 R IET TN E , LA S
AR, WETHI R N AL R, AT S EL G o S5 2R AT A,
20 PG A ERTE 0.1~20 ng /mL PR RAFAOLRE,
FH e R EFF S GB/T 27404-2008 H1 5% F.2 oK,
AFEFE G RS O RIS . BB £k
P RE MARSE R BN 6, TEAREE 54 XMk
WRBEAT ARG RE, DA B AN VA B8 0 Ty R e 1 e A1 1) B
3 M5 EME LT E R PR, 10 550 e E 2 B IR, 45
RANTF X 6. AT EEK BRI AT LLiAR] GB5009.35-
2016 #HBR(0.5 mg/kg) ER

K6 20 Fha CE ORI RO | BB PR A B E R

Table 6 Maximum absorption wavelength, quantitative wavelength, linear equation, detection limit and quantitative limit of 20

synthetic colorants

5 e BRI KM nm) KA (hm) vy AH BB G MR (mgkg) R (mgke)
1 Frig e 428 428 Y=14772X+236 0.99994 0.5 15
2 et 507 509 Y=10435X+315 0.99996 0.5 15
3 PN 522 509 Y=11256X+102 0.99989 0.5 15
4 HEW 609 625 Y=2985X-116 0.99912 0.5 15
5 HALLS 518 509 Y=12854X+256 0.99936 0.5 1.5
6 JiGli=Ean 510 509 Y=12806X+330 0.99998 0.5 1.5
7 I EEQY Na, | 412 428 Y=4819X-111 0.99994 0.5 15
8 H &8 483 509 Y=14439X+529 0.99997 0.5 15
9 MM QY Na, 1 417 428 Y=2002X-145 0.99982 0.5 15
10 it 508 509 Y=16089X+336 0.99989 0.5 15
11 i 630 625 Y=38530X—127 0.99995 0.5 1.5
12 itker44 513 509 Y=11767X+244 0.99989 0.5 1.5
13 [izqdEan 518 509 Y=12675X+369 0.99996 0.5 1.5
14 MERRE QYNal 417 428 Y=5580X—141 0.99948 0.5 1.5
15 Bl 504 509 Y=12699X+512 0.99998 0.5 1.5
16 ity 472 509 Y=11157X+103 0.99997 0.5 15
17 MR QY Nall 413 428 Y=11142X+126 0.99992 0.5 1.5
18 FRPE£150 532 509 Y=19511X+361 0.99988 0.5 15
19 LRV 636 625 Y=44901X-115 0.99912 0.5 15

20 IREELL 531 509 Y=9673X-125 0.99912 0.5 15

21 R 2 484 509 Y=13401X+223 0.99986 0.5 15

22 R 8 492 509 Y=12895X+116 0.99995 0.5 15

23 G 609 625 Y=5738X+128 0.99945 0.5 15

£ 7 20 FG A A R TR KT 0 BRI % B (n=6)
Table 7 Recovery and precision of 20 synthetic colorants with different additive levels (n=6)
e - JinkRiEE1.0 mg/ke JinbRiEES.0 mg/ke JinFRES0 mg/kg
S (%) RSD(%) R (%) RSD(%) IR (%) RSD(%)

1 it B 91.5~99.6 3.8 90.1~97.8 35 91.3~98.1 32
2 E AN 85.5~93.9 4.0 91.5~96.3 23 90.5~95.6 2.4
3 BESRLL 90.5~94.1 1.7 91.4~96.7 2.4 101.1~104.5 1.4
4 BEW 87.3~96.9 44 91.0~97.6 3.1 91.5~99.7 3.9
5 HLS 91.5~94.6 1.9 91.5~96.5 23 91.0~96.4 2.1
6 JiiJifzEan 89.6~99.6 43 91.1~97.9 32 91.2~98.9 3.5
7 WERR H{QY Na, I 90.4~99.6 42 91.2~95.7 2.1 94.4~98.8 2.1
8 H &8 92.9~101.7 4.1 93.8~103.6 4.4 92.4~96.5 1.9
9 WEIHK QY Na, 1T 91.5~95.4 1.9 91.5~95.8 1.8 91.1~97.9 3.3
10 HRRLT 92.4~98.1 2.7 93.9~97.6 2.1 92.3~96.2 1.8
11 SEil 87.1~92.5 22 93.7~95.9 13 92.5~99.8 3.4
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e — Jindr 1.0 mg/kg JndrES.0 mg/kg JinbR#E50 mg/kg
[ (%) RSD(%) IR (%) RSD(%) IR (%) RSD(%)
12 FR1ELL44 92.6~96.5 1.8 90.8~97.5 32 91.2~96.6 25
13 FRYELL 90.1~95.1 2.1 91.1~94.6 1.6 92.9~99.7 3.4
14 WEDHE QYNal 91.7~96.8 22 91.5~95.7 1.9 90.2~101.6 5.1
15 JESEAR| 90.6~95.4 2.1 91.5~99.2 3.5 91.3~102.1 48
16 R 91.8-97.7 23 91.2~95.6 2.1 91.6~99.4 3.8
17 MEI B QY Nall 90.5~98.3 3.7 90.2~92.6 1.3 92.3~97.1 22
18 R TELT50 91.1~99.3 4.0 90.5~93.3 1.3 94.5~98.3 1.7
19 LRIV 84.0~94.1 43 92.5~97.5 2.4 91.1~102.8 5.3
20 TREELT 89.3~95.1 2.7 90.5~95.7 2.3 91.5~98.4 3.1
21 R R 2 91.5~97.7 3.0 93.1~104.3 49 91.5~97.7 2.9
22 RIS 92.4~95.8 1.6 90.5~94.2 1.7 93.6~99.4 2.7
23 LG 91.3~97.5 2.6 93.5~100.8 3.0 92.4-97.9 2.5

2.52 ndmEISCRE . R RE SEREINAaERL
FTRSEAE M as AL, $% = ARSI A bR, 43
A 1.0, 5.0 F1 50 mg/kg, &> 7KF5 2 43 il &
6 X, THAA [l e SEFNAH X b5 v (i 2= (RSD) , g5 5240
7. SEELEIRFEH, 20 FE LA ELE 1.0 mg/kg B
TSR 84.0%~101.7%, RSD 4 1.6%~4.4%;
5.0 mg/kg BN IR N 90.1%~104.3%, RSD
N 1.3%~4.9%; 50 mg/kg TRAIZKFmISEA 90.2%~
104.5%, RSD M 1.4%~5.3%. [BI3 KOS % R &
GB/T 27404-2008 5% F.1. F.3 Bk,

2.5.3 SEBRRESRSTAT E RS RS I R A ik
EOFNIFRERN GB5009.35-2016, AU HEASSZ S )T
15, FHit—2E SHRUERIN 71 T ER A AT, SRR
TG G s R A E O A T L BRIk A i 2
VE AT Hr T 4, #2058 1.2 A7 R 404, 4% 54
2 8. IREELE R, O AL TR B IRAR LR H 7%
W, IAAS 416 Y GB2760-2014 FRE 47 #E 0.05 g/kg;
BRGRE TR AT RS2 i Stk B IR AT,
H GB2760-2014 R EHRAE 0.05 g/kg, K 8 AT UL,
SRFHAS T A A3 AT BEPEARE &, 2 B2 S T bR

#* 8 WP GO IR IN Tk U (me/kg)

Table 8 Comparison of detection methods of synthetic colorants in candied fruit (mg/kg)
I GB 5009.35-2016
Az WiH - - - -
FhLOeRT TRk T Exi== FoarET Brpepk T g
1 Frig ND 36 ND ND 29 ND
2 E[Ean ND ND ND ND ND ND
3 e Eak ND ND ND ND ND ND
4 HEW ND ND ND ND ND ND
5 [ESZAR ND ND ND ND ND ND
6 Ji3]i=Ean 64° ND 58° 51° ND 52°
7 WEIH QY Na,I ND ND ND ND ND ND
8 H 82 ND ND 77 ND ND
9 QY Na, 11 ND ND ND ND ND ND
10 LT ND ND ND ND ND ND
11 S ND 21 ND ND 19 ND
12 fRtEer44 ND ND ND ND ND ND
13 FRAYELL ND ND ND ND ND ND
14 WEIRkEE QYNal ND ND ND ND ND ND
15 JoxiEan| ND ND ND ND ND ND
16 R ND ND ND ND ND ND
17 WEIHE QY Nall ND ND ND ND ND ND
18 FRA%EL150 ND ND ND ND ND ND
19 LHEV ND ND ND ND ND ND
20 IREELT ND ND ND ND ND ND
21 R ERE2 ND ND ND ND ND ND
22 R RS ND ND ND ND ND ND
23 G ND ND ND ND ND ND

H: a:BAIE AT KGN 25 58 H GB2760-20 14BR it AR E0.05 g/kgs NDF R A H .
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D52, MR vy, A S e B, HAA 4 ao .
3 g
AT R AR5 SOH i RO (i o) 2
e 20 Fh G RE QR IEFT S0 BT AN o X AS TR B2 HR
TR B PRI FEAT e ik, 43 i/ 2K I R
VEFE PR IBOR %) 7 AN SPE AEEA T s>
BT, PEPRIR G 755 B 25 5 SOAH AR 2L B3 EA TR i
Abs XA Ao DB AR A T LU RO s XA I 4 e A%
FAFHEA T . IR . A PR s i PR [l
N AT AT I8 28, IR 24
SEBRRE S EAT I ST . SR IR BH, i T IR R E (R
FE, Rty . ARy, T DA RO o H TR R
RSt A o 1 R B PR, I AT A2 W T HA A,
20, R O R A I AR ) ) 3T S TT 2%
Heda o
S 3k
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