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Overview of detection limit determination of illegal additives in health food
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ABSTRACT: In recent years, the use of illegal chemical additives in health food becomes more and more serious.

The variety of illegally added chemical drugs is constantly changing and increasing, which seriously affects the

quality and reputation of health food. Different additives have corresponding detection methods. Limit of detection is

an important index of detection method of illegal additives, which is related to the determination of results. There are

a variety of detection limit determination methods in existing studies. Although the analytical methods and analytes

are the same, the results are far from each other due to the inconsistency of detection limit determination methods.

Based on the interpretation of the definition of the limit of detection, this paper sorted out the operation steps of

various detection limit determination methods, summarized the detection limit determination methods in the

literatures, and put forward suggestions for improvement, in order to provide references for the standardization of

detection limit determination.

KEY WORDS: health food; illegally added; limit of detection

1 51 &

PRAE B b — Bl iy A D REVE ORRIR B dh, PR E A
HE R A BB RE IR, A E R BhIR T AE — FhAE
FRE D o SR, R 1 3B SR 45 FIHE B AT 2, 1] DR A £ o
TAEIR R Il S 2 i A R AR 2 R R A A

RS I TN, 25 WA ol 1 SRR g o AR i 4y LA o
SEMELE R, IR IR TR PR R b, AT BRI AL
U E AN RN o G RO A R TR I 2 A Ok R A
YERES Rz —, TR RIT Rk, HiThRiE, DI SEE
AR AE T BN, WHURE IS, AR RO A R Y
S B TR DY bR TR I A R A H R SR AN

*BITES: 290, Bl EAELN, FEO S 2 A . E-mail: pnh68@163.com
*Corresponding author: PENG Nai-Huan, Associate Chief Pharmacist, Baise Institute for Food and Drug Control, No.57-1, New Long Lane,

Taiping Street, Baise 533000, China. E-mail: pnh68@1631.com



%o

2 )M PR i AR SIS BRI G AR 1645

[ei), e AR ) 18 40 A 725 R R ARGE B 1 00 2 )y v A — K,
TR R4 w22 5 K . B, H BRI bR A e
JriE R R, 52 B E R 2009 4E~2014
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25 W VA B o FEPHA T 2R v T AN B, AN B
Xt i A H B A S 06 BT R A iRk B A R A,
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i R AR IR 2 25 1 4 BT 7 o X SRR R i A AT
T R A BRI T AT T BB AT RS, $E
WCHE PRI, DA A BIF 5 2 A0 BT D R R R RS I TR
i

2 AEERMIS ARG LR ES ELE

T8 2 XA S SR B A S, AR R S P ARk
WM A 2= 25 DO A R SS | $R e 2 | Ik
W MEZE . W MARZE . FAT B2 . B
PR A SE, ST SRRy, EBM AT IRA:
B ATEE . )2 (4157 (thin layer chromatography, TLC) .

1RO 3 - AR RS R (high performance liquid
chromatography-diode array detector, HPLC-DAD), ¥AH %
% - 3% B¢ % (liquid chromatography-tandem mass
spectrometry, LC-MS/MS) . i = W #H £ 1% - it 3% 156 i 3
(ultrahigh performance liquid chromatography- tandem mass
spectrometry, UPLC-MS/MS) . ¥ AH 4% - 1= 73 B U AT &
A7 B} [E] % (liquid chromatography-quadrupole-time of flight
mass spectrometry, LC-Q-TOF) . i = SR AH 1% - = 5 DU
/58 & % M 8 7 BF T3 (high performance liquid
chromatograph -triple quadrupole/composite linear ion trap
mass spectrometry, UPLC-Qtrap-MS/MS)% . #; 3 KR A &

L FEEA B R L TR 22 - PR
% HOEIE L Bea ik . BUR AR T2 70 M 7
T R HCRS BRI E 3R A, Wk 1.

MACEEERA, SARER AR, WA G ne &
FRPOEEH, RARE . R EvkfEs . NARE
Bl SR A, R W BRI o Bk, T BRSO vk
b, EMREE TR E S AT, SR AR BRITAG I

R 1 ABERMAS R ARG L RN ES ZLE

Table 1 Summary of methods for analysis and determination of detection limit of illegal additives

wmp ViR IWIREN Ay b BRI 7 ik Rz H BRI T SCHik
VINEES UPLC-MS/MS (G YEA7S 0.03~0.22 ng/mL [14]
VINEES LC-MS/MS H AN 2% 0. 05 mg/kg [15]

H PR LC-MS/MS (GL L AS 0.1~5 ng [16]
H PR UPLC-DAD IEL Y478 0.3~0.6 pg/mL [17]
HFRZE UPLC-MS/MS IEL Y47 10.6 ng/mL [18]
B UPLC-Q-TOF-MS HATTA % 0.1~50 mg/kg [19]
JHE 2 TLC H: 0.2 ug [20]
AR UPLC-DAD IGL 3= 478 0.10~4.1 ng [21]
W LC-MS/MS EERERIR7S 2~100 ng [22]
o WES LC-MS/MS IEL Y47 0.95 pg/mL [23]
o WES UPLC-MS/MS IELYi47S 0.0003~0.375 ng/g [24]

U IE LC-MS/MS (G 32A7S 5.0~15.6 ng [25]
Uk HE B0 Bk {5 b 32 0.16~0.65 pg/mL [26]
42 HPLC-Q-TOF M ek 0.03~0.1 ug/g [27]
[E2iEs HPLC Rk 0.02 pg/mL [28]
B LA TRORH €8 - B BT 3% 12 (EL 7S 0.1~5 ng [29]
(SN HPLC-DAD IEL Y47 0.03~0.50 mg/g [30]
LR BRI UPLC-MS/MS (G 32A7S 0.3~5.0 ng/g [31]
FRIR VA 152 TR € 1% - A R 3 SE B BRI E 0.03~0.6 mg/kg [32]
bR, LC-MS/MS H AN 2% 0.001~205 ng [33]




1646 T e T 0 =

5510 &

3 FIEMHRAIE X

A KK H FR(limit of detection, LOD)E X, AT
FRUE A AN [F] B Al A

(2L ) 2010 AFRR—ECI 2 T AR oy
PR TR A P E 25 ) 2015 4 RO ERCIZG bR A
FRUEST BT 7 VR B UEHS S B 0 b g S Al R R i A
FEI B B A ) e AT

GB/T 5009.1-2003P%15¢ SCHy: 48 3 £525 FA{E M bR o i
22 (I 7 YR B = 20)FE % 7 14 I 1 Bk BE AR A A H R

GB/T 27415-2013 431 )5 146 H FR A E f FRIEAR B
RE LS HG % (B Y PR (inter laboratory detection estimate,
IDE)N: BELAERMERA 0 /N B, BRI 90% & 15 4
N, W IDE HIAES BRI SEIR = 1 LB 95%,
R R O FORE S NDIAS H Y SE 58 % 1 LU 99% .

o 4l pe 55 v FH Ak 24 Bk & 4> (International Union of
Pure and Applied Chemistry, [UPAC)1998 4F %k 22 1) { 43 Hr A
TEA SR YOSIR R E  AG H R DL HRE (BR ) R, SRR AR
FE AT IR AR A ELHAG I S i B N TR S, SRASRY
T AR B (sl BT ), IR I E 2 ST DL R 8 2 i T TR
Kok

il = o 3 [14,21,31,39-55
4 /)H\U/Eﬁlfl I

4.1 EHWE

FH LAV BE g 0, 523645 HY BB T 5 HUAS: DU H 19
Rk sia . DRGSR 6], EERESRIT:

(DLl 22 50 W B B b v 045 W (1> Wk JEE K F AT L2
M 2E—ANE ), sl ol A SRR RYIREE, R
okl vk R IT, o, BEINTTRL B BEA, WA TR
5371358

(2)BUZS AR, 0 A o b AT e B 3k B Ak 4G 1 B
W, MEERIE, KA, B0 UEA HPR .

KM, TEARLEEEI A5 — B XUIRA A 2, SR 6
RN 2 pg. 32220 AE — B XUARAIZE 2 W AR A A6 1
FRK 0.4 pg.

42 {FRELEIE

O AR R S R I 1 A5 B 5 s L RR R 1
TR M IEAT HA, TR AR HBR

SR FH I, A5 0 S U030 5 G Atk S A1 S5 gl 0 4
G I BRAE 0.03~0.22 ng/mL. B P22 5E Hvb Al e 25
17 PP RS 25 A9 46 PR A 0.10~4.1 ng, w8 Bl HE < B TH 9
PSR 0.5 mg/g PIEINE INA 2838 4% BE IR A B iR
W, HERE, W, LUEWRECA 3 BT, s A Ry
0.3~5.0 ng/g.

43 EThNEMREREMIMEMERIREL.

R S5 6 H PR B 4 A 0 R A T A 4G H B, il 4
25 FREIBRI TAEMZR, SRAFREE S, FEARARMR B fi
SPEREIE, SRAF 5( T LIl A kAR o WE s H
TERIFRENR 22, © i i 22 A TR0 A b vt O 22 s AR 8 10 o e
P22 FARER ) oINS A 54 Fob gl 40 O AG: H R
4 0.1~16 ng/mL,
44 BWEMNE

F LA 32 2 3 o e R A R R L R BE Y 43
B, SRJG 0 5E RERS vl SEAG I H o0 A 4 e IR A T i, 46
HHE B B T RN B AR B IR . R AL B TR S
S RO U T

Fih S NE AR 10 R P I ABRAES, A RE
BYH IR, LR BT E PR R e A A R
W75 98 Fpl I 7E 10 AR5 b 1A Y FRAE 0.1~50 mg/kg
¥ 0.1~50 mg/L,
4.5 HEFERGE

GB/T 27415-2013P7F126 1 ASTM bR Atk ik,
FEPIRRE: W R IR 12 (R, A
FEKEEEI n K, WIEIRE, 19S5 bR IR 22 1 bR
KR, BRERNEN P RIRGHE R R T WU
TS LRI | 0 L BT A ) i — AR S ) 22
WIS 2, [ 22 R i/ ki, Ry 2
AU/ ek AR Bk A, kAR — 2
FE A R gl SRR, R, (AT A, 1
JIT A I 1 5 2 A R A I ARG 4 Sk e, R R BCR
i
5 B %
51 BIMNEGZEWRRARS

B 32 B A B Ak 43 B R0 72 i s H B
AN S o B AR AT R 2 0 1 1 T D A, 4G
FE T S0 | TTE S S B G R 2 R T A
o PR — B o (e L IR AR o0, 2 T RE R 3t
LRI A AT 5 T CUN AR IR G 1), A R LIk e AR
Kt BRSO A B AR IR IS, RITERE X 4. X
WA IR, (RS0 il . R itk
B 4y, FEAG T RE T, 1 SRl B T R
Fr G hRAESR VT ECRE, 1A B LU SE it B 13 (15 1 L (S/N=3)
B, R — R bk 8 1 X A i 7 A T A . BT
PO 2 FARAE 2R bk v, AE R 3 78 3 i A
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