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Rapid on-site thin layer chromatography-surface enhanced Raman spectroscopy detection
of main ingredient in health-care food and its spectral characterization
LI Jing-hui, LIU Ji-cheng, MA De-zhi, LI Hui, KONG Wan-ying, ZHANG Ke-yong
( Qigihar Medical University, Heilongjiang Qigihar 161006, China)

Abstract; Objective A novel facile method for on-site detection of main ingredient (e. g. melatonin, vitamin B,) in
health-care food for promoting sleep using thin layer chromatography ( TLC) combined with surface enhanced Raman
spectroscopy (SERS) was reported. Methods Firstly, main components were separated with substrate in health-care food by
TLC initially, the mobile phase was cyclohexane-ethyl acetate-ethanol (5: 3.5: 2, V/V); detected and located by UV under
254 nm. Then trace substances were qualitatively detected by SERS, the excitation wavelength was 780 nm, and the surface
enhancer was aqueous phase silver sol. The effect of matrix on the melatonin and vitamin B, was investigated by TLC-SERS in
the positive experiment, and the detection limits of melatonin and vitamin B, were also investigated. In addition, four
commercially available health-care food products to improve sleep were tested, randomly. Results The characteristic peaks
of Raman spectra of melatonin and vitamin B, obtained by TLC-SERS method were nearly consistent with the reference
substance. The matrix of health-care food to add ingredients was no interference on the target substance. The limit of mole
tection (LOD) of melatonin and vitamin B, were 10 and 5 wg. The TLC-SERS of main components was the same with
melatonin or vitamin B substantially. Conclusion This method was accurate, sensitive, fast, and simple. It provides an
effective method for the qualitative identification and detection of complex components such as mixed samples.

Key words: Thin layer chromatography; surface enhanced Raman spectroscopy; Raman spectroscopy; spectroscopy;

melatonin; vitamin B, ; improve sleep hygiene foods

EEEN

RESTHE(QY2016GJ-02)
EHHE B MEERF MAFTEALDHEDLRE

E-mail : lijinghui_yy@ sina. com

AT i B A A R ) O g v, RS 0
W B 3 :2018-04-28 DAAE FR 3K B 2R 3R B O JEURE 3 A — 20 7 i B i
E¢TH.-EXRAANZESTE (81573660) ; BRI &HFFMR Bl A ME IR 256, E NS A B
WHTHRTHMRR (TOCIFHTREEZEE o0 48 RN B HOIRE I £
[EERBRTI TR oA h{ﬂ“ﬁ/ii%@%xj‘ﬁﬁj\)‘ﬁj‘éf
W O S e R K G R B Rk R
EEGEEKTE 5 WEAER ARFQAPHLT AR (TLC) % %éﬂim%m(CE)é&“%u BB 3
E-mail : kyczky@ 163. com (HPLC>‘{2§ ,L%ﬁ%{ﬁbﬁ \iﬁia'fﬂ‘@ﬁﬁﬁxt



TR (0 9 - THT 094 0% 37 2 D I 1 DA A 0 T e e RS R A £ 0 ) T B0 B O R A —— o, 4

—377—

TR it I A2 B AR R 6 2% 1 S SR A v A N R T
AN TLC AR S 2l il o3 25 T B, B 1) 1 PR
B AR T R D AR SO (R S A, X
T E AL R BT R R AE A AR R AR
SE VB S 0 FE AR L0 5 PRI, N7 R S R i LR B
JE v PRV A, O B[R] I A R Ad B b 2 Ak
SEUSIN 73 0 73 A O7 kAR AT o T A R WF ST AL
Z B 2 1 3 58 P72 6% (surface-enhanced Raman
spectroscopy , SERS ) 2 BE # 11t 73 7~ 41k 3h ik 2 1 4 2L
el i, AT fili L2 £ 5 30 10° ~ 107 %, 76 8 B A 2
S0 HARKRAEH, Rl & TLC 5 SERS Bk H 4%
AREEWER R B PO T A, © g
TFRE P AR T B PR R R W AR R A
TN AT e W g b 2 ol gy e A
ML T A 4

AR B ) T TLC 5 SERS BX JH 42 A 19 ©F
8, M TLC S B E 1K R w990 46 0 &, # A
SERS #EATH 43 % 5] o AR 50 B T oA B IR 2
fat B 1 LAY, JF 8 S T ) A PR A I 5 4 B
53 TLC-SERS J5 25, 1%k o L R8T A PRk,
D IX R 2 A FR IR A A b T RO 4t
THSE WA

1 #Mel5EAE
L1 F2Ae 50

DXRxi . % i & A% Ot 3% {X ( 3£ [E Thermo
Fisher Scientific) ,XS105 DualRange 73 81 K- (5 %%
Ji:0.01 mg) SLR i 4% B 21 Sh PR 3 il #4452 . Nano-
7S90 4 K ki JF AL ( 9% E Malvern Instruments Ltd) .
KQ-250B HYH 75 i 15 ¥ #% . WFH-203B %4 = H] % 4b
IIHTAL REIE GF o5, B0 G 4 W2 A (T8 Merk)

AR R (133745) 4EH: R B, (170851) A i 1
W 9 o R 2 A E DE ST e . 9838 T (160401) |
% ¥ e € (20160603 ) B 47 - (15110010) 2 B f4¢
HRARER T (6A175) Xy T B e < B MR 258 1 {1 o
THMRER AP IER — 4N LR O . Te/K S B FF O 56
¥R ortral, e K o aifhK .

1.2 ik
L2017 A &

IR VR B A PR AR 90 mg, ¥ T 500 ml 7K
TP, A 1% Fr IR SR W 10 ml, PR 45
B 1 h, %1 AR R BUBR R VA 4 ml,
3500 /min.0> 1 ~2 min j5,8% 2 ml FIER, S
) 2 A5 AR 1R I IR 4 CORAER .

BE X6 R 0 5 VAR« R %8 PR IR PR R (4R R B,
o it 2% 38 S, 20 ) R R AR 1. 0 mg/ml IR

4 CHRAF# M.

BFIPEAE 05 0 IS R AN AP TR AR PR R 4 A
2B (0 RLOR (£ RE O A, BIEAN R R R
RRPRZ 4R E R B, b fE S B IACRE S A A
2 ml B S f%, #7515 min, 3 500 r/min B .0 1 ~
2 minf5F L EIEW WG 2 1 ml, 4 CORAFE

AL BH P A it 8 R BRSO £ R e (R 5%
FEIR IR T B il 24 it G 50 G W) v O A ) AN A 7E B R
2 AR B, TR BIVERE ) O B AR RS % FR
WO PR 2R YRR B Ar U B AR e, A
2 ml B M, 875 15 min,3 500 r/min B0 1 ~
2 minJ5 B, WedE 2= 1 ml, (B R ORE 2 5 A R
BIARAE R — 2,4 CORAF .

5 0 T BBt 9 T < BB — Tl R ) T
o MR SIS PR £ A R R, I A 2 ml Y B A
#HA 15 min,3 500 r/min B> 1 ~2 min 5 B L7
Wi, W45 Z 1 ml 4 CIEAE .

1.2.2 TLC-SERS #& i

473 9 WS BB P 0 R O T ) A e o T TR A
PABHPERE A A M5 10, 5 T [A) — GF g il AR I,
DL O he-C TR O lR- LB (5:3.5:2,V/V) Sy I 5,
FIRFAT I B BT 7E UV, 25T TF A
PESE AL, 43 o ¥ B P X B S H B E
(retention factor value, Rf) AH [A] 4b i) BE 55 7% i 2wl
RV W, R S L = ARG 1 SO B R R AT i
BLAG I, W€ H SERS {545
1.2.3  AUgR A

PLE GBI ORGP 1780 nm BO 5 i K A%
B x 10 FHFEH 3 300 ~50 em ™5 ER R R K/
100. 0 pm; G B : 50 pwm A2 AL 74 7 s X
BRI s O D324, 0 mW 5 BEOG I A] 0.2 s BR DG
K205 738 i BN 555k I Savitzky-Golay “F- 1,
Origin Pro 8. 0 A,

1.3 geit2s ot

K I OMNIC-xi B FEA7 8 dm AL 31, P <0. 05 2y

ERAGRITFREL,

2 EREHH
2.1 WHEREEAMRL

2 08 B 5% 24 b o FM G SCRTT Ok,
TLC JETF 2 A 24T B B A A i 5 b 7 5 B 45 T
3ARIT ARG R R HEER By BRIFIE O : (a)
EREkE-E A5 -To K L WE-L R ST (50222 1.5,
V/V) 5 (b) 5 -AR-N - B (5:5:3:1,V/V) 5 (¢)
WO be-L MR O BR-H B (5:3.5:2,V/V) o AR5 I Fl
BB 1 ORI R T A R D, e A AE



R AR AR

—378— CHINESE JOURNAL OF FOOD HYGIENE 2018 4F%f 30 #4554 1)

(zeta) , JLIE 1o SR AETLE O ~21 d B (A,
714 21 d BRI S E B 5 0 d AL
T A (P >0.05)  H ki A2 25 16 nm , i 35
2979 =35 mV, Ul W] BT ] 48 B4 B T8 T A K UKL O
AR5 A R et

() VERAREE 1Y TLC JEFF 5,
2.2 ARICES WA E M SR
2.2.1 AR WORLAS B iy A2 4k
IR B i 25 2 B, BERR 7 d SR FH 4h oK okL
JEEASC A3 30 0 7 T ) 2 1 B G VS YRR A% (size ) | FEL 3

20
,40 -
—_— —= [ I —_ — —
15 -
,30 -
g >
=
% 10 4 é 201
s
5= -104
0 T T T T 0 T T T T
0 7 14 21 0 7 14 21
I [)/d i [)/d
L R ¥ WL A A R A Al
Figure 1  Particle size and potential change of silver colloid solution
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Figure 2 Effect of storage time of silver sol on melatonin’s (left) and vitamin B,’s (right) TLC-SERS
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Figure 3 Effect of detection time to melatonin’s (left) and vitamin B’s (right) TLC-SERS
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780 and 532 nm
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Table 1 ~Raman and SERS spectra characteristic peak and attribution of melatonin and vitamin B
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Figure 8 LOD of melatonin (left) and vitamin B (right) of TLC-SERS

o

o

o0
=) =
< @ <
® o3 s
Hooo o

800

h 2 #/om!

1 076.00
1002.53

1000

hi g2 /om!
9 HEEE (L) MY E B, (45) TLC-SERS FRF G {5

W L Ry R R B (S/N =3)

Figure 9  Signal to noise ratio of melatonin (left) and vitamin

B, (right) TLC-SERS characteristic peak (S/N =3)
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