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Research progress on detection technology of illegally added drugs
in health food
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ABSTRACT: Health food is a special food. Although it has been banned repeatedly, the phenomenon of adding

illegal drugs still exists. Market supervisors need to select the appropriate detection technology according to different

needs. This paper reviewed the commonly used sample preparation methods and detection technology for banned

drugs in health products, such as spectrometry, thin layer chromatography, liquid chromatography, gas

chromatography-mass spectrometry, in order to provide reference for the detection and market supervision of banned

drugs in health products.
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2.1 BEBRMKE DB EEZER

22 BE T 4 K A8 4 BB 1] AH 25 B (multi-walled  carbon
nanotube dispersed solid phase extraction, MWCNTs-dSPE)
JE 1T JLAR R T B RE il AR R o Hoh 2 BERR 9 K
(MWCNTs)Je—Fiugi BB AT, BA et BiRssE . 260
RCRWG  AMERAN AT B A S R, (EE 2 BERR AN
KA A U AR R T sl ik A, LA .

e A O N 2 B B N K 4 TR A A B o AL
YRR (0 35 DN 5 B S DR A £ P AR YRS TN 22 4 47 I 1Y
K7k, Ik AL R 1.0~50.0 pg/mL, HIKH
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oA 0.9997, K PR AE & R4 B2 0.02 pg/mL M
0.06 pg/mL. # S AR T34 1 2 Ry 77.3%~93.2%
22 R-BEREAR
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B, {825 00— M5 2 55— AH, AT 38 31 43 2 4l 1k 1
HAOT 207 Ve B, BRI, TR el o2 6
(ERRE G & N =

75 4R VR P R - 2K OUORE 1R 28 4 B BT A £ it
Sl R R T IR, EhERAR 2 BUIRAE 11 R ARE ISR,
Hod 2 RIS owl L= AR A, Hody 9 AR ind
MG ZE I AP, E—E R L8 1 i s aifh
KRt #, 450 T B AR T ]

3 REMEA

3.1 Kk

18t T I AT DU AR B TR, HRR A
PR R . AR, A TR RS
AR AR, HI T 4T AT AN AR 2 e R R
ARG 30
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IELLAMETER R (near infrared spectroscopy, NIRS)H]
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IR 9 Fh AR 25 (ERR 2 26T . FRZ 4l . "] [
FEZAN . BRI . BT | ORI | SR hiTERE . &
A, EREATI)9 F, FHICRECKT 0.999, X2 N
0.05% ~ 0.18%, K HBRIEFT 0.012~0.017 ng/mL, PilHi%
T ey . R BT SO OB € - HR BB (high
performance liquid chromatography-tandem mass
spectrometry, LC-MS/MS)Rill 1 H1 2 Jz ffAd i op 30 Flos
B2k 224, BRI A LR PR B I AE DG R B R T 0.99,
Kriti B4 0.003 ~ 0.1 mg/kg, RElRIIS i 30 FfbaE2y, &
BB PR, HERRTT 5
34 SHEGIE-RIEKAZE

SO 3 - B 16 % (gas  chromatography—mass
spectrometry, GC-MS)¥kH B3 s A1 A, -
L DLR T AR R HLE A — 8 15 1 04 W Bt 550 4 Oy [
P20 A3 H GC 4 B RE IR MS (055 L JE vk, 4%
SRR X RS E LT, SRR MS BUES T HE,
— AT IR IAZAL S, 35S TR 2 AR 2 S i 1A
W ARRAZ T B RRASRS, T EL5AE J=  i Ab FR 46T

AR AT, GC-MS WA B 2K o Bl 24 B A i
b PARE A ML 25 Y ik, RBEAE 30~60 min PYPRER
G ik 288 T B 2h B R AR A e A AR R TR I e A T 5
7 Rk, RS A G- R IBOTE L (gas
chromatography tandem mass spectrometry, GC-MS)% Jik it
25 TP Rl AT B T 2 SRR BH G A i B S A A AU,
K 2% BRIV SREL, M OR AR S A S T
W RS, AMIBRIAE] 1.0 mg/kg, IR 0.1~50 mg/L, 15H]
OrE R HER .
3.5 BFEBIERAR

BT R (ion mobility spectrometry, IMS)J&—
P UK ERAR, HhEEM b EYAERTERZIERR
FER R PESA B . AR LR TS
ey m iR, o mr LS M B R (0 LC. GC 5§)
AT, DS IR | WE AR AR . BT
BATEICRME R, W LAPEN (<30 ms), PIAT LA
TG S i WA . (HR BRI R A R,
A A R P 43— B30 [ AR 2 ORI 8 53 R 6 T e PR
FEHE AR AT LA SR o e S 1 S T

AT CAF PO IMS H AR XA 1 & p 39 Fh 24304 1
B, BiRBPHMERIT 10%, BEAMERIET 5%, vy
FAT DA FREE R AR s g i itid, HRAES
Bl & IR (EWSEVS (i S= gl = Rl S ARV ST SNIPAE 5i i ]
HARTFE, IMHEDIH) B - 8 11T 1% (electrospray
ionization-ion mobility spectrometry, ESI-IMS )3 A4S
REfR B S TR AR R AN 22 b2 i, SRR 22
Fh U NE AR Ve i AR AL B[R] 7E 8.0~16.3 ms Z [], FEFE AL i

rho R4 0.05~8.0 mg/L, A% Ee s . R AL
4 TILERZE

FI DR ek it v 3 A5 25 W 1) 5 1 22 BE B A0 K AE 2 HiOR
V¥l A 2 HOR IR OSSP A TR A BT AL B, 22 BERR 44 K
oY OB ST AR A AR BOSCR T B A, (R
AR TR AR A A, AR5 (8, (HURARHL
RORAT o P& S PAREY BRI SR A T L W2
@G WO EIERE | R ERE-Fukk . otk
AT DU GG, ARG RE R, (HUE A 5 52 B 5T
W2 @G ATIE PRV B, A B, (AR vk FB
PEA R, e 25 AR L WO Gk S R @5
TR A R (L — s BB AR IR AR B, 22 BERR 24K
oY OB ST AR A B BOSCR iy, nTE A, (R R A
AR

A I it SR DR A T A 22 A2 e AR, R ) BEAG
YU, EOARERIMBLG, AWroe AL un
KA, M R A 18 A N 7 vk, R B S
IE3] PN 5 BT A A 2 75 A AR TR TR

SE B

[1] GB 16740-97 {{(HRE) & it AR HELS].

GB 16740-97 General standard for health (functional) food [S].

[2] T, AW, EWIT. SR S ARSI 24 (A SR K o 2
TRESTHFIE]. B L R mAM2R, 2015, (5): 1876-1882.

Ning X, Zhang WQ, Wang GL. Research on detection status and screening
strategy of illegal additives in health food [J]. J Food Saf Qual, 2015, (5):
1876-1882.

[3] EF3C, Bk, EWIT. SRR S ARSI PRI BOR B 7
[0]. 2945 Mrdi, 2014, (1): 1-11.

Wang JW, Cao J, Wang GL. Research progress on detection technology of.
illegally added drugs in health foods [J]. J Pharm Anal, 2014, (1): 1-11.

[4] FhiW, PEHAZL. PReg A AR IS I A AR BT S HE R (7], it Tolk
Bl 2014, (12): 398-400.

Sun L, Tan YH. Research progress on detection technology of illegal food
additives [J]. Sci Technol Food Ind, 2014, (12): 398—400.

[5] i, FRAT, A8, GBI IR o 2t A R i AR s
=PRI BT [T]. HhIE BE24 5412, 2016, 13(31): 61-64.
Xu WF, Xu S, Jin PF. Research progress on detection technology of
illegally added chemical drugs in Chinese patent medicines and health
foods that assist in lowering blood pressure [J]. Chin Med Herald, 2016,
13(31): 61-64.

(6] Bk, MRAIK, FrArte. RS g Rt e it 21 ARt
ST DS TN 5 B UE T IR AE[T]. AT A 4R, 2016, 35(8):
937-942.

Chen L, Wen JX, Qi CY. Research on rapid detection and confirmation of
21 illegally added chemical drugs in antihypertensive Chinese patent
medicines and health foods [J]. J Instrum Anal, 2016, 35(8): 937-942.



2472

B dn 2 4 R R I A 4R

81

[10]

(1]

[12]

[13]

[14

[15]

[1e]

[17]

Hemasa AL, Naumovski N, Maher WA, et al. Application of carbon
nanotubes in chiral and achiral separations of pharmaceuticals, biologics
and chemicals [J]. Nanomaterials (Basel, Switzerland), 2017, 7(7): 186.
WAL, VLA, MR, 5. ZREMRGKE S BOR B A AR IR 0K A
R S R R A £ TR TR VR N 2 B A SR, B TR,
2017, 38(2): 53-58.

Huang JJ, Jiang DW, Yang Z, et al. Determination of illegally added drug
rosiglitazone in hypoglycemic health food by multi-wall carbon nanotube
dispersion solid phase extraction-high performance liquid chromatography
[J]. Sci Technol Food Ind, 2017, 38(2): 53-58.

754, HPLC/UPLC-MS/MS Z4kfis S IR1 58 BB AR i A B (Rt i
FAERISIID]. )M TTARZRIREE, 2018.

Xie XJ. Screening of illegal additives in hypoglycemic health products by
HPLC/UPLC-MS/MS multi-dimensional fingerprint profile technology
[D]. Guangzhou: Guangdong Pharmaceutical University, 2018.

Mateescu C, Popescu AM, Radu GL, et al. Spectroscopic and
spectrometric methods used for the screening of certain herbal food
supplements suspected of adulteration [J]. Adv Pharm Bull, 2017, 7(2):
251-259.

Zhang C, Su J. Application of near infrared spectroscopy to the analysis
and fast quality assessment of traditional Chinese medicinal products [J].
Acta Pharm Sin B, 2014, 4(3): 182-192.

EFA, A, B, S PR MDEREOARIR RS R R
K4y & & B9 WF 58 [J/OL). 8 ¥ & 3% 2= it : 1-9. [2020-03-02].
http://kns.cnki.net/kcms/detail/11.5461.5.20200221.1120.034.html.

Wang YS, Li J, Wang B, et al. Evaluation of crude protein and water
content in sorghum based on near infrared spectroscopy [J/OL]. J Anim
[2020-03-02].
20200221.1120.034.html.
VB, BRENE, WM, . ELLAMGRREN E Y G LLAE bR LYk
Ry RL[D). AR EH2GA4AE, 2019, (8): 1537-1544.

Liu PY, Chen BQ, Yuan SS, et al. Determination of common dyes in dyed

Nutr:  1-9. Http: //kns.cnki.net/kcms/detail/11.5461.s.

safflower by near infrared spectroscopy [J]. Chin J Chin Mater Med, 2019,
(8): 1537-1544.

BEEERG, FLAREE, VIHEE, 45, MEZLAMEREAE T 2 R AR A PRk
AR e BEZ A4, 2019, (6): 2584-2588.

Ying ZQ, Du WE, Jiang KL, et al. Application of near infrared

ik

spectroscopy to rapid quality control of Chinese medicinal materials and
decoction pieces [J]. Chin J Trad Chin Med, 2019, (6): 2584-2588.

PRI, ILLAMGIE AR T B R B ST h T BE R (). 99 1)
#t, 2019, (2): 14-18.

Chen H. Research progress of near-infrared spectroscopy in nutrition
evaluation of livestock and poultry feed [J]. Hunan Feed, 2019, (2): 14-18.
TR, R, R, S LMD EAN E LA R S A ik
[7]. HEZEI, 2012, 15(2): 266-267.

Wang XC, Jiang GQ, Cheng X, et al. Determination of illegally added
glibenclamide by near infrared spectroscopy [J]. Chin Pharm, 2012, 15(2):
266-267.

AR, PRRE . ARSI | TR A PRI AL ()], £ T
Ak, 2019, 40(9): 217-220.

Peng MX, Chen ZY. Rapid screening of furosemide and phenolphthalein

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[29]

[30]

in weight-loss health products [J]. Food Ind, 2019, 40 (9): 217-220.

Jones RR, Hooper DC, Zhang L, et al. Raman techniques: Fundamentals
and frontiers [J]. Nanoscale Res Lett, 2019, 14(1): 231-241.

fEF, BN, 8, . LARSIML ST BRI B
[3]. HEE, 2019, 12(6): 1249-1259.

He YQ, Wei SY, Guo YX, et al. Research progress of remote ultraviolet
Raman spectroscopy detection technology [J]. Chin Optics, 2019, 12(6):
1249-1259.

SR/NAE, BRAL, SRBEAR, 4. ARG S L i A o A DR E
AT SIS RIS, 2019, 39(8): 2561-2567.

Guo XY, Qiu L, Zhang JJ, et al. Rapid quantitative analysis of histamine
in fish by surface enhanced Raman spectroscopy [J]. Spectrosc Spectr
Anal, 2019, 39(8): 2561-2567.

WRaefe, 10, DA, S5 NMERR TR IR R 2R e 5 9L
IGFSE[T). ek 5ok, 2019, 39(6): 1763-1767.

Chen SJ, Fan J, Luo ZN, et al. Theoretical and experimental research on
the surface enhanced Raman spectroscopy of caffeic acid molecule [J].
Spectrosc Spectr Anal, 2019, 39(6): 1763-1767.

RERE, FELL, AR, 55 RIEHEAL S E e fdih R ks
S vasARAE ). £ TAkRHE:, 2019, 40(11): 254-259, 264.

Wu GP, Zhou YH, Li JQ, et al. Surface enhanced raman spectroscopy for
the determination of sildenafil as an illegal additive in health products [J].
Sci Technol Food Ind, 2019, 40(11): 254-259, 264.

SKANEE. R SRILZOCHRAENE I BRI S S B KA L
WA EREFH[D]. K F: FbkkaE, 2018.

Zhang LX. Application of surface-enhanced Raman spectroscopy to the
determination of illegally added rhodamine B and phenformin
hydrochloride [D]. Changchun: Jilin University, 2018.

Sherma J. Thin-layer chromatography in food and agricultural analysis [J].
J Chromatogr A, 2000, 880(1-2): 129-147.

Sajewicz M, Kowalska T, Sherma J. Sample preparation for thin layer
chromatography [J]. Adv Chromatogr, 2017, (53): 301-329.

Dziomba S, Nowakowska J, Markuszewski MJ. Thin layer
chromatography in drug discovery process [J]. ] Chromatogr A, 2017, (20):
1520: 9-22.

Bernard-Savary P, Poole CF.
chromatography [J]. J Chromatogr A, 2015, (20): 184-202.

AIRLL. 2 B PR 3 A PDES iy TLC-SERS £6;
WFEMIFELT]. hE 2 FREZY, 2017, 24(21): 85-88.

Li QH. Study on the TLC-SERS detection method for illegally adding 3

Instrument platforms for thin-layer

kinds of PDES inhibitors in traditional Chinese medicine and health
products [J]. Chin Contemp Med, 2017, 24(21): 85-88.

A, TAEAE, X . TLC BRI S G i s s HE S PR £ iy
AR PRI I]. JEREAE S5 ERE T, 2018, 38(3): 830-836.
Li X, Tan LL, Liu JC. TLC in situ Raman spectroscopy for rapid detection
of four illegally added ingredients in health foods for weight loss [J].
Spectrosc Spectr Anal, 2018, 38(3): 830-836.

P, JEUELL, IR2FE. UPLC-MS/MS KIIEHURE 552 (Rt € it
AL 9 FieH:FAL25M0]. ThEE2Zh, 2015, 46(15): 2238-2245.
Jiang LP, Tu JH, Xu HX. Determination of 9 aphrodisiac chemicals
illegally added in anti-fatigue health foods by UPLC-MS/MS [J]. Chin



o5 8 1 P /N

o PR A P AR AN I 2 A A B 5

2473

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Trad Herb Drug, 2015, 46(15): 2238-2245.
Y, R RRORORT (R - AT R I SR A K sl
FEFLAING 17 Fo: RS A24(7]. @i, 2016, 34(3): 270-278.
Huang F, Wu HQ. Simultaneous determination of 17 aphrodisiac
chemicals added illegally in health products and proprietary Chinese
medicines by high performance liquid chromatography-tandem mass
spectrometry [J]. Chin J Chromatogr, 2016, 34(3): 270-278.
AR, WS, IRITEY. o2k R fRfd i Al ER A AL 2 25 A T 5T ik
[J]. W EEZs 2L, 2015, (16): 1843-1850.
Xu S, Jin PF, Xu QL. Research progress on illegally added chemical drugs
in traditional Chinese medicine and health products [J]. Chin J New Drugs,
2015, (16): 1843-1850.
WL, PRSCuE, SMBTE. 1k RZm2E h RZG F LR R R A A 2
W AR TS HERED]. P REZEE, 2017, (6): 100-105.
Xu S, Xu WF, Jin PF. Research progress on detection technology of
illegally added chemical drugs in cough and asthma Chinese patent
medicines and health products [J]. Zhongnan Pharm, 2017, (6): 100-105.
PR, AUE, DRI, S RO - I ST A I E fe e =2
THEER BRI, S¥HTAL2F, 2008, 36(5): 699-701.
Li AJ, Zhang DH, Ma SM, et al. Determination of melamine residues in
feed by liquid chromatography-tandem mass spectrometry [J]. Chin J Anal
Chem, 2008, 36(5): 699-701.
SRR, AT, WIS, G5 SET AR LIRS WA R AR
RS- RIDTTIE LI R 7 R LB R[], @i, 2020, 38(1):
113-119.
Cai WQ, Lei HY, Hu YL, et al. Determination of 7 organophosphorus
pesticides in fruits and vegetables by ultra performance liquid
chromatography-tandem mass spectrometry based on magnetic conjugated
microporous polymers [J]. Chin J Chromatogr, 2020, 38(1): 113-119.
RS, AR, B, S5 AN e RORRH R - BRI BT )
B0 PR R 21 AR EOINfE A ). @i, 2019, 37(7):
778-785.
Xu DM, Lai GY, Chen Y, et al. Simultaneous determination of 21 illegally
added compounds in health food by solid phase extraction-ultra high
performance liquid chromatography-tandem mass spectrometry [J]. Chin J
Chromatogr, 2019, 37(7): 778-785.
Zhu F, Yan LP, Ma YJ. Simultaneous detection of 20 illegally added
chemical hypoglycemic drugs in hypoglycemic and weight loss health
products by ultra performance liquid chromatography-tandem mass
spectrometry [J]. Chin J Chromatogr, 2014, 32(1): 13-20.
XS0ty i, AN b2l B fRAd i s AR S A 2R 25 M R
HPLC s Jr i 58], 259532k, 2016, (9): 1639-1647.
Deng M, Zhu B, Yin LH. Study on HPLC rapid detection method of
illegally added lipid-lowering drugs in Chinese patent medicines and
health foods [J]. J Pharm Anal, 2016, (9): 1639-1647.
AR, B2, BUR. HPLC-DAD 5[] Heb A5 0 B 2 2 o i 24 R A
et EMHMWH@?&%[J]. 24, 2015, 37(10): 2197-2202.
Han DQ, Lu Y, Yin G Simultaneous detection of sedative and
tranquilizing Chinese patent medicines and illegally added drugs in health

food by HPLC-DAD [J]. Chin Trad Patent Med, 2015, 37(10): 2197-2202.

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

T, R, REE WO RS- IS PO AR AL T 2 K
it R AR AN 30 Ak 0], ArdrilitaEdR, 2017, (1): 2-8.
Huang F, Wu HQ, Zhu ZX. Liquid chromatography-tandem mass
spectrometry for rapid screening of illegally added 30 chemical drugs in
weight-loss Chinese medicines and health products [J]. J Instrum Anal,
2017, (1): 2-8.

PR, PSR B2 R ] GC-MS Rl AR A VR I B3 (1 L FH T
Pk (AT RR), 2018, 7(1): 21-22.

Liang GP. Application of GC-MS to detect illegal additives in Chinese

TRYiEN

medicines for antihypertensive drugs [J]. ECG J (Electron Ed), 2018, 7(1):
21-22.

AR, XK. R AO (0 R S SOM (R BUR R AR M PR

o AL T 0 24 e ) 5 R e 1 R PP 3], S RAE SRR 2,
2017, 13(23): 37-38.

Liao CL, Deng YX. Application and evaluation of ultra performance liquid
chromatography and gas chromatography-mass spectrometry in the
detection and confirmation of new illegal additives in soothing food [J].
Asia-Pacific Trad Med, 2017, 13(23): 37-38.

TEYF, XE, AWK, 2. QUEChERS- A -k Podi i
MZEnEh 6 M AERE AT (@i, 2019, 37(7): 766-772.

Wang YJ, Liu T, Deng YM, e a. QuEChERS-gas
chromatography-tandem mass spectrometry for rapid detection of six
banned flavor components in tea [J]. Chin J Chromatogr, 2019, 37(7):
766-772.

T, ERRAE, DRE, % QuEChERS-AUHIA - IR B il
TRHARZGFR A [T]. (AFE, 2019, 37(10): 1042-1047.

Wang FH, Ren CJ, Ma H, et al. Determination of pesticide residues in
wolfberry by QUEChERS-gas chromatography-tandem mass spectrometry
[J]. Chin J Chromatogr, 2019, 37(10): 1042-1047.

iy, R, R, S5 IR A SO G- s R T R A
AP 2R ZGAR A 1], B TR RRIIAEAR, 2019, (10): 3065-3077.
Han M, Hou X, Qiu ST, et al. Determination of multiple pesticide residues
in  chrysanthemum by  accelerated  solvent  extraction-gas
chromatography-tandem mass spectrometry [J]. J Food Saf Qual, 2019,
(10): 3065-3077.

EE, B, K, AR S AT g Pk
RZGFRRI]. RZj2E2E4R, 2019, (3): 315-326.
Yan J, Zhao B, Zhang W, et al. Fast detection of 102 pesticide residues in

SRR 4T 102 A

Angelica sinensis by gas chromatography-tandem mass spectrometry [J]. J
Agro-Pharm, 2019, (3): 315-326.

A, AR/, MOF. GC-MS BRI AR Fee 11 26 v 2 B AR A £ i
PRI ZS ). 2984 FT ik, 2010, 30(11): 2212-2215.

Li T, Zhu XH, Lin F. GC-MS combined detection of illegally added
antihypertensive Chinese patent medicines and health foods [J]. J Pharm
Anal, 2010, 30(11): 2212-2215.

AebdE, S, WmERE, S UM @RS BT AR IBAL £ i P 2E R
FrHIFIPE A BA[D]. BRI R, 2012, 28(10): 1419-1422.

Zhu ZX, Wu HQ, Huang XL, et al. Detection of fenfluramine and
sibutramine in diet food by gas chromatography-mass spectrometry [J].

Mod Food Sci Technol, 2012, 28(10): 1419-1422.



2474 B dn 2 4 R R I A 4R ETRNES

[49] Hernandez-Mesa M, Ropartz D, Garcia-Campaiia AM, et al. Ion mobility (ﬁ—/gf éﬁ] ﬁrﬁ ﬂ: *&’k&ﬂ‘)
spectrometry in food analysis: principles, current applications and future
trends [J]. Molecules, 2019, 24(15): 2706-2716.
[50] Mk, EFSC, 25, % & LR AAIIAL A i ARk a2y Y 1EZEN
[V i AR AEAR, 2014, 5(9): 2657-2662.
He H, Wang JW, Li Q, et al. Ion migration detection of illegally added

BNE, TEXN, TERARSEA
drugs in health foods for weight loss [J]. J Food Saf Qual, 2014, 5(9):

‘R A&, RERKQIEKRN,

2657-2662. E-mail: qiante9787697797@163.com
[51] #Mih, WIFESE, B3, 5. HBI% -5 TR A s I S (i f i

S PRI 22 k225 J/OL). & TR, 1-9 [2020-03-02].

http://kns.cnki.net/kems/detail/11.1759.TS.20200119.1416.014.html.

Sun J, Liu YY, Cao L, et al. Rapid detection of 22 chemical drugs illegally oy 5 BEEHIm s EE% MrREEA
‘R A&, FERKQIEKRN,

added in diet foods by electrospray-ion mobility spectrometry [J/OL]. Sci X
Y pray P 1y [VOL] E-mail: 527099595@qq.com

Technol Food Ind, 1-9 [2020-03-02]. http: //kns.cnki.net/kcms/detail/11.
1759.7S.20200119.1416.014.html.



