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Determination of illegal additive caramel in Mume fructus by high
performance liquid chromatography

NI Qian', XIONG Fei®, ZHOU Juan-Juan', SUN Yan-Min', PANG Qing-Lin""

(1. Jiangsu Institute for Drug Control, Nanjing 210009, China;
2. School of Pharmacy, China Pharmaceutical University, Nanjing 210019, China)

ABSTRACT: Objective To establish a method for the determination of illegal additive caramel in Mume fructus
by high performance liquid chromatography. Methods After the sample was extracted with water, ethanol was
added for precipitation, the supernatant was discarded, and the sample was reconstituted with water and filtered. Luna
SCX 100 A (250 mmx4.6 mm, 5 pum) chromatography column was selected. The 10 mmol/L sodium dihydrogen
phosphate was used as the mobile phase for isocratic elution and detected by a diode array detector. Results
Caramel exhibited a good linear relationship with peak area within the range of 0.0243-2.4300 mg/mL (r=0.9999);
the limit of detection was 0.10 mg/kg; the limit of quantitation was 0.19 mg/kg; the average recovery rate was 90.1%,
and the relative standard deviation was 1.8% (n=6). Conclusion This method has good sensitivity and high
recovery rate, and is suitable for the detection of illegal additive caramel in Mume fructus.
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Table 1 Sample information of Mume fructus

s el s P 3
S01 ATl SRR S16 DiE7]
S02 Az Al JERH S17 OiE7]
S03 A7 il SR PR S18 i
S04 AT il SR PR S19 i
S05 DIk S20 DiE7]
S06 Az Al JERH S21 S-S EE S S
S07 AT il SR PR S22 AR A 3R AR
S08 AT ol SR PR S23 AT EE M A 3R AR
S09 ATl SRR S24 RS 3RS
S10 Az Al JER S25 AEeE- 3 RS S
S11 A7 il SR PR S26 AR A 3R AR
S12 i S27 AT EE M A 3R AR
S13 DIk S28 RS 3RS
S14 it $29 AEE- 3 RS S
S15 i S$30 AR A 3R AR

FEREOR(EE 95.541%, i ek LR By
BN, oK ZEEG M, iyt s & s bt i
HIRARD; BEiR S ariral, E2ERFRH A R
N SEI R P K R 4K
12 UFE5EE

Luna SCX 100 A (4,3%4:(250 mmx4.6 mm, 5 pm)(J" "M
FEZ T IRHLA PR F]); 1260 infinity T Y 5 R0RAH (5L
CGEHE ZHAE N D), Milli-Q 23 F /K & A #%(32 E Millipore
A H]); CPA224S HIFRV-(HEE 0.1 mg, FE[EZEZFIMT
Fi]); UA22 87 A3 (1 [ 4 AR -3 Wl ); Tube Mill 100 control
BFEEHL(EEE 3R 2 H)); STIR PLUS 5.0 HL(E FIZEER i
IRBHE ]

1.3 LWHE
1.3.1 ARk B

FRUEI 4RI 1 (2.43 mg/mL): B (8 25 v 24
0.5 g, WEHEHE, B 20 mL B, IKEMIFHmBEZEZ
B, B4, WA EREI 2 mL 2 50 mL B.O0EH,
IIATEIK ZBE 8 mL, VR5T; #5.02(5000 r/min) 5 min, 55 L
TR, BRERE K 20 mL %, #2579, 25.0(12000 r/min)
4 min, BV, BIFHARMEN IR, T-20 °CHEYGIRAE
(7 d WD),

Fre TAE i 2 B R 25 I (B K AR I %
W 0.10, 0.40, 1.00, 2.00, 4.00 1 8.00 mL, F/KEZR
% 10 mL, PCl BT EE 43312 0.0243 . 0.0973 ., 0.2430,
0.4860., 0.9730 Fl 1.9500 mg/mL HIARHER S TR -

TbR AR ERRW(1.22 mg/mL): B € 25 06] I8 51 24
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0.25 g, FEHFRE, B 20 mL TR, MUK MEIFMREEZ]
B, 57, WARHRPR SRR 2 mL = 50 mL B.0E T,
INATCKZEE 8 mL, JR4], B0(5000 t/min) 5 min, FHE E
HW, FRIERSEMK 20 mL A, 5, B0 (12000
r/min) 4 min, B FVEW, BASINER FHARHEA W, T-20 °C
BEGIRAE(T d ).
132 ez

B HRE i, R HOE 5 S P B AL .
MR AL 0.5 g, FERARE, B S0 mL HIEER.OE P, K%
A 20 mL 7K, A $EE 20 min, % EI 2 mL £ 15 mL
HLZEZ.LE T, T 8 mL Tk ZEE, 1R-E), 055000 r/min),
F A IR, FRIERSEIK 2 mL AES, B5.0(12000 vmin)
4 min, B IEWR, FF.
1.3.3 mAEiEiu

fB3E4E: Luna SCX 100 A (250 mmx4.6 mm, 5 pm); i
ShAH: 10 mmol/L BEER ANV W, Jid: 1.0 mL/min; A5
PR 610 nm; AE¥E: 30 °C; HEEERR: 5 L.
134 #HHEE. TLBRRABTHE

HUERE @ R XTI AR, B8 1.3.3 TR S gl ik
FE 6 WK, CoR O R, T AR X RS R 22
(relative standard deviation, RSDs), B B AR S
WFERAR, 1B 1.3.2 Wik P4 6 mAemiEm,
1.3.3 WG4, A3 BIEREIE . BUHL A 1 3 FE I, =
RCE, T 0.6, 12,24 h, #7288 1.3.3 TGS EMERRNE
1.3.5 JmirEnic &

WOFEROR SR SHRELERS 05 ¢ &
50 mL HEEZ.LE T, BEMA 131 BUF R E R
1.22 mg/mL B AbR AR HEVE K 20 mL, &8 A5 $2H 20 min,
R 2 mL 2 15 mL HEZ.0E Y, IiA 8 mL /KL
B, JR5), BI05000 r/min), FE FIEW, FRIERENIK 2 mL
RIS, 85012000 r/min) 4 min, B3R, BDASAN
IKER 50 mg/g FIIAR I SORE SRV, AT 6 1, IR
1.3.3 WS 400
1.4 BUBELIE

iE 3T OpenLAB Jii4s 3.5(3.5.3) 1% T VEu, RS #1745
R AR KGEPE 8 40T, A Origin 2021 Fl Excel 2007
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160 40
2 =)
é]zo. 200 nm é 30}
2 %0 = 20
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2 EREHR
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2.1.1 &iEARegiksE
AHIFGE S T B 0 AE C g (354 FT P 25 130 4t
Luna SCX 100 A f8,i%41(250 mmx4.6 mm, 5 pm) | #€ai%
TR BEREELE Cg b LRI Z MG A K @5,
T SE PR 2 i, {H7E Luna SCX 100 A @B 3Ek: Bk H
— NSRRI R i e, FRISAR S AT ik 8000 L) F, Kt
P& Luna SCX 100 A HEAE R A0 2 00 1 ik .
2.1.2 Hmlk ket
SHEBEEZEHFT T 190~800 nm 4P KFHE, A 1
iR, B ZETE 200 nm 1 275 nm AMA FoRWk Ik, (BTE
PP, S P AR A A a8 404 %o HCAG I 7= A 3
(R 2), ToiEfER & %M CHk[26-27], #EFF 610 nm
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1200 -
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Fig.l1 Full-wavelength scanning image of caramel
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Fig.2 Chromatograms of Mume fructus containing caramel at different wavelengths
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23 FAFWIESER
231 ZMBXEFXEZEEAEBR, ZERAL

#1310 BUF 5 kel — R 40 0 R0 R AR HE T TR
(0.0243~2.4300 mg/mL), TEMLIb IS 21T #4750 87, LA
W TR Y)Y H B R B (X, mg/mL)MEFTk v ml)H e, 15
FILPETTHE N Y=666.0415X-5.8309 (r=0.9999), FH1Ei%
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K 3.
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Fig3 Chromatogram of caramel reference substance
232 #HHHERL. TARRAEL

HEZE 6 AR 2 IR Al PP TR 9 RSDs 4 0.24%;
6 kEdh MR F -5 B 38.9 mg/g, RSDs A
0.91%; 24 h AR (R IETHALAY RSDs 9 0.50%. £ R4
W, ARG S . A MRS E T BT .
233 AeAReEiR

FEREEE 6 03 F3I 1R N 90.1%, RSDs 2 1.8%, Ui
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SR FHASE 7T 57 10 )k ek WA 2 2] 110 13 AR T iR R AG:
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Table 2 Caramel detection results in Mume fructus

S KSR (mg/g) ErRs) i 45 R/ (mg/g)
S01 0.8 S16 0.5
S02 24.4 S17 6.9
S03 1.6 S18 12.4
S04 28.4 S19 0.1
S05 433 $20 0.9
S06 15 S21 1.8
S07 8.3 S22 11.9
S08 1.4 §23 0.7
S09 38.9 S24 0
S10 3.7 S25 0.1
S11 0.5 S26 0.2
S12 0.6 S27 0.1
S13 0.3 S28 0.1
S14 1.7 $29 1.0
S15 12 S30 2.7

Forr 10 b2k B 2R 7 FE AT A RIS A 7 L2 SR
iR R O 0~2.7 mg/g, HEIENER TIER A&
77 R AR (0 R A AR A A, R E AR AT
Al EFREAREE/Nr=10), HEAEIESSMAEHE, ARF
FERFAESECA O BOL A TR BEAG AL, %5 TR AR T
ol R S AR, & T/IMEA A S50 % 10
MG A Origin 2021 BAFHATLE 2007 o X E RS AT
FHFHER, B R Max) L& 0 S E . R ER,
55 10 S R TR A AR A R R R AEL RIS, 23T
L E DAL EE 43 A1 FF RS e B Bl AR BT
4 fif BB (interquartile range, IQR) 4 # “ 41 ” ) I KR
(Q3+1.5xIQR), % I BRAY F/EFIWr 5 H AH 1 G #3057,
VL 40 DIHERP IR 25 10 #EEE (RN ERAE) o HEfith, SReJH%
D RBOEHATIMNE . AR BA R X o3 B, # i
ZREBE N Maxx1.5, WEEBEWE, A SN h4E
WRER TR ER LERRARER 1.5 55, A3
S R BEARLAR RSN, DT A R BE AR - 25 G Al 4R
BIAAT, ZEREE S T EAUME, i — 2Pk T HAE <R
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Fig.4 Box plot of caramel detection results
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