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B E: BN g BB IRAE SEiE Yk (surface enhanced Raman spectroscopy, SERS) R il 5 s AL S 1 fift &
SR LD AT . AR R K 785 nm=0.5 nm, SR 353 R 300~2300 em!, i EEE K
4~10 e, LB EREGA TN, Hn R FH R8O AR €33 % (high performance liquid chromatography, HPLC) i
FTUiE. R ZINEARIEE R 0.5~5 mg/L, KR 0.2 mg/ke, [N 77.3%~107.2%, HIXHR
# (relative standard deviation, RSD)(Nn=6)AR~ KT 6.3%, il 4t -5 5 S0RF ik Al i 25 S H B 22 5
LRI LRI R, AT A DU 2 OR i Pl S I BV AT E R PR T 1
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Rapid determination of bisacodyl in weight-loss functional foods by surface
enhanced Raman spectroscopy

ZHANG Ye', YANG Guo-Wei, CHEN Yu, YAN An-Ting

(Shanxi Institute of Food and Drug Control, Taiyuan 030031, China)

ABSTRACT: Objective To establish a rapid method for the determination of bisacodyl in weight-loss functional
foods by surface enhanced Raman spectroscopy (SERS). Methods The excitation wavelength of the experiment
was 785 nm=0.5 nm, the spectral coverage was 300-2300 cm ', and the spectral resolution was 4~10 cm . Raman
spectroscopy was used to determine the content, and high performance liquid chromatography (HPLC) was used for
verification finally. Results The linear range of this method was from 0.5 to 5 mg/L, and the limit of detection was
0.2 mg/kg. The good recoveries were in range of 77.3%—107.2% with relative standard deviations (RSD, n=6) no
more than 6.3%.The results showed no significant difference with those of HPLC. Conclusion The method is rapid
and simple. It can be used for the detection of bisacodyl in weight-loss functional foods rapidly.
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Hh-RT WA Y6 RE T ROAR AT RO - Tk Y,
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Sk, FERTK . W AKIER IR A KRB H B 5, HHELZ T,
FLFRMIGIRPL SOGIE MR B A, & R . &t
Bebk . FRECEE S, MOk B R R A AP,

2% TH) ¥ 58 H7 2 6 % B2 R (surface enhanced Raman
spectroscopy, SERS)/&—Ffi&hi & i & Sk Fgok 4 B 2 AR
F T R AR ikl AR B AR R AR YR L BRI I
R Bl G A5 ) e 22 oy 1, R A A A
AL 25 ARSI J T o AS R 9% RR T R T HG Sm b 2
JEREE, EIRSEEL T I 2 AR gt b LUV T E (Y R A
[ B, R FH i 0 A 2 3% 32 (high performance  liquid
chromatography, HPLC)X Ak )5 FPE#EAT T 30E, LA
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Fig.l Structural formula of bisacodyl
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1.1 RXFIFAEE

REsREn AL HESREUR B(R R ABRA
Hl); CRROEE. NG, WEEGA, FER CHRBH (h
ENABRA L, BEER . 6L . BiERE M (orral, EZhidk
AL 2R A BRA /D), FeybalnE (Ll 98%, Hf [ fh2h
RS E ST BE)

TruScan RM fE#E:0H S Si% (X [FE R CH/RBHE
A FR 2 F; LC-20AT 1y 850 AR €8 3% AL (e 451 R U G 28
TELRIRAAIG . ASIERERS . AR FEAIGII RS, HAL
HHE]); HC-3018 B0 HLCL B R R U A IR A
A]); CP213 M F R V[ (HE)HRAA];
VORTEX 2 % e ¥ 37 7 (78 [ 3L o [ 28 Al

BESLKR B HF R 4 FsIn e, AR, R
LGRSO 45

1.2 XWFFE
1.2.1 *TEB.S & FaHAE K6 4] &

FEHFRIC 100 mg LV ATBE R A, FHE & EE s
J&, AR 100 mL, 155] 1000 mg/L (KR 5% H
KFEBERHEE ] 0, 0.5, 1, 2. 5, 10 mg/kg ALLYR AT
M T AR

FETRFRE | g ARG AEAS, BT 10 mL B.08H,
SEATRREL 6 1035 43 5l 1 A AR AR A BS.O HA 0.1 mL ¥
Bk 0. 50, 100, 200, 500, 1000 mg/L [ HLybw] g T AR
W, FE TR S5 2 PRSP EL TR BE IR 425108 0.5
10, 20, 50, 100 mg/kg, PR 4 °CIRATFR H .
122 ASara

BT g HEAET 10 mL 2B, A 2 mL 2R 4
fik, WHEPRT | min J5, MBI 2 min, B.0FICEE
W P ERBUETIIA 2 mL 221, TR FREBE,
B R AA I RERCTIMA 1 mL 1%6R R,
WHENRY | min ERERILSZ, HEERIGEEZWE
T, EESEIEM 0.5 mL 2R 2. B85 v S5 1
123 4w &4

(1)SERS #:iill

B 50 uLBEAR A, T 400 pL 35 3R 57 A 1200 pL
g B, 1RSI G B T SRR &
AR . XX BESh, oT EHORE R . Hodr, BB
Seii K 1168 em™' B He-Ne MOt GIE, Motk
280 mW, &AM 55, SEIEAIHITE Rl 300~2300 cm s

(2)HPLC #5:i

BRRAEB 0, 3 045 um fALIERE, R
HPLC #47E . Hh, @igacif: @igkh Agilent Cg
FE(4.6 mmx25 mm, 5 pm), s A B 2NE, st B
FIB-0.05 mol/L WM A —FI M (55:45, V-V, BEIRIH Y pH
Z 3.0), VRIS BN A:B=20:80(V:V), Kl
A 223 nm,
1.2.4  FikbesatiiE

Bt AL A0 B N (RO BE L VD AT B B REAR 0.5 g, BT
50 mL .0, A 40 uL FEE, A IEHRE 10 min 5,
BE EIEW, JTUEIEE, 10 pL &AL TR
FH SERS Jrik b AT, oA 2 R vk (G I 45

2 HER5SH

2.1 4FEIER0ESRE

& 2 AR B LD T e pHhr E 01, B R Rl
90,05, 1,2, 5mg/L, HAHEIEF 478, 513, 632, 680,
730, 801, 823, 855, 1061, 1168, 1196 cm ' %, Hirpn]
B DX 28 I T A RRIE I A 730, 1061, 1168 em ™' 4%,
BT 1168 cm™' 4b SERS W5#E B fr i, HILAHF 58 36 4%
1168 cm ™' V51 LY AT BERG I Y SERS HRAF I
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Fig.2 Surface enhanced Raman spectra of different concentrations
of bisacodyl
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A3 IS0 L RS A% IR SRR VTR, ML 400 pL 3458
A A F1200 uL #E5miAF) B, RS A REE AR S
JEREACR A TR, 05, 1168 em AR RIREE(E, JFLAES:
TbrdEZ, T 3 PR, MR r KT 0.996, 7E
0.5~5 mg/L LML RN R RIT; Kl REL 3 f501E
Me L FoR, S EATERR RS 0.2 me/kg, T ERI
2R,
23 [EWERFEEE

B 1.2.1 FPESHI B LV AT RE FH AR AR (5. 10
20 mg/kg)¥ AT LSRN, SPATIAE 6 Yk
RS, IS B InER 1 hR . AROTIRAE 3 AR
I BB A I RICRAE 77.3%~107.2% 22 18], AH XA i
i 22 (relative standard deviation, RSD)#E 3.1%~6.3%2|f],
TEEAI A ZEKR

2.4  SEFRMERAVEN

BEALIMEC 1.2.1 FEHIA LV AT RE B PR REAS, R
SERS 7:F1 HPLC k255, XRS5 R 2, vl 2
Al PG 2% SR 1) HLA e s — 3ok .
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Fig.3 Linear equation of bisacodyl
3 HR5thg

RS HES. T —FhILTFT SERS F7 A B3 A% ) sk HE 25
PRAg P R AT R I, R 0.2 mg/L, &
VL 0.5~5 mg/L, [WIA 1) HPLC iEAH L, A5 ik @il
ShEEAE, K R, TOW RRRRRE A AR, AR,
W T RVR AR, [ O k  RR v RS R
HEG R B A ML EA IR TR, TR
il 7 4 W A RS 1) AR KAl %o D A A A Ak i v HE v T e
BIAGEI

F 1 AREIE LI L5 R (n=6)
Table 1 Recovery test of bisacodyl (N=6)
2K AN (mg/kg) W 5E Ve B2 -2 {8 /(mg/kg) EEESA A s v A 22 /%

5 4.88 79.9~96.2 6.3

g 10 9.82 77.3~91.2 5.6
20 20.21 87.3~105.8 3.9

5 4.69 83.6~97.2 42

eyl 10 9.78 89.3~95.1 3.1
20 20.13 91.3~98.6 3.7

5 4.82 92.5~103.8 4.8

FHGH) 10 9.93 81.6~91.2 45
20 19.86 91.6~107.2 5.8

5 4.98 98.2~101.6 4.6

AR 57 10 9.85 81.5~97.6 43
20 20.11 91.3~98.6 3.7
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# 2 SERS 535 HPLC 75 A4 LA REL 3 (n=6)
Table 2 Comparison of the results of SERS and HPLC(n=6)
] /%
FEA SERS/(mg/kg) HPLC/(mg/kg) P22/ %
SERS HPLC
a 4.88 5.08 43 97.6 101.6
b 9.82 9.98 4.6 99.8 99.8
c 20.21 19.81 5.3 101.1 99.1
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