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Abstract: The presence of illegal additives in weight-loss-promoting foods presents severe risks to consumer health and
can even lead to fatal outcomes. To provide robust technical support for addressing this issue, a liquid chromatography-tandem
mass spectrometry (LC-MS/MS) method was developed for the simultaneous determination of 42 illegal additives in weight-loss-
promoting foods. Samples (including tablets, hard capsules, soft capsules, oral liquids and semi-solid preparations) were extracted
with methanol via ultrasonication (15 min, 37 kHz), before being diluted with a 30% methanol solution. Each sample was separated
by gradient elution on a ZORBAX Eclipse XDB-C,; column (4.6 mmx150 mm, 5 pm) using 0.15% formic acid in methanol as the
mobile phase. Detection was performed via LC-MS/MS using an electrospray ionization source, simultaneous positive and negative ion
modes, and multiple reaction monitoring mode, with quantification using the external standard method. The results showed that there
were good linear relationships (correlation coefficients>0.995). The limits of quantification (based on a signal-to-noise ratio>10) ranged
from 0.5 to 2.0 mg-kg ', with average recoveries of 70.1% to 117.8% and relative standard deviations<15.0%. Overall, this method is
simple and rapid, serving as a reliable analytical tool for the determination of residual illegal additives in weight-loss-promoting foods.

Key words: weight-loss-promoting foods; illegal additives; liquid chromatography-tandem mass spectrometry

WisHER: 2025-07-17 ; 1EEIRHR: 2025-09-10 ; ##ZHE: 2025-09-17

EEWAR: #HiIE ‘SR ABKITRIBIE (2023C02037)

EEE Y. BB (19912, %, 24, TN, MRAE: REPAYERBRNIFRAMZR, E-mail: hxl@zaiq.org.cn
BIEE: FEERK (1983-), B, #t+, ESRKATIREM MARAE: BRPAYZREBFR~#HIEMR, E-mail: houjb@zaiq.org.cn

352




MK EBBHT

Modern Food Science and Technology

2026, Vol.42, No.10

G130

WG ], 788 A DL e, A YRR €00 10 — 3 BRI 9 ) I 00 5 9 2 T RE AP £ i op 22 B ARE TR I [0]. BAC £ i BHE, 2026,42(10):

352-363.

HU Xiaoli, ZHAO Fei, ZHU Zelong, et al. Simultaneous determination of multiple illegal additives in weight-loss-promoting foods

by liquid chromatography-tandem mass spectrometry [J]. Modern Food Science and Technology, 2026, 42(10): 352-363.

DRAEE B i 2 48 78RR T B € TR AR D g B AR
AELEFE. TN E MRS EEH TR E NBE
&, BARTHURDIRE, ALURT RN EK, If
HXE AR = AT 2. TakfigtasEmneg
mle ATV RS, REHET (RTFR
& s PRI R DD e H AR E TR = b7 7] (2023 48
WO Y, FHRHUE T B REDIRE AR, KA
TREhl AN AR A BT A A B T s LS T e
I, NRAEKFRR SRR, AR R H 2™ 2,
FEEIR o I P S5 A B 1) R, HL IR ICES AL i 35k
J&, 2025 A [H PR IE, “REE R O RGOE .

TH RN T REPE A B R OR, B R E DR
FR) B it BRI IR VY 9 3 QT IR T 77 e — BEANVE R
W, FAEVE o ST R0, 5= Ik, 18
P EARE I MR A R E DR 4, T E EA
HUGHIG O, R ma AR, JBiE. £2
T HIESL. N T kg E B ARER IR oL, FRETE
2012 FERICL AT CORAa £ it v T B RV I B4 i 44
B ), AT REARER I, FRARE L
PriGoLRE g kA (R MmHPaIRERIET (BT, Bk
S BERAT B EIEAT ) SFdE .

WEFRE, BAIIHIRIZE . BRI FESE . FIIRGTSE.
WA 2 2295 1) 56 2 WAE I 7 T B R A
IG5, Bt A6 RO D 251t AR R S I o2 44 5 1 A W 5
%, EEXZ AR T AN R N, B
L2 TE G bR e 73R B RSN 7 92 32 B VAR
VL AR R - BB R A R -
FO PR LN S M - B, B TR
LS B AR B IR IR DR
Pk ik (ndr B0k, BMa e iER . B
R IR P50, I RIS E ThRE 1t 2540 7 Kk
DU 22 2 [E] iS00 5

A LA FEIRE D RENE Y, i A (3 -
FRIR IR VE, AL T R EE SR T A i b B AR o )
K. BEEIHAER. FIRFIZE WiamdlmSe. g5 57
FKETF TR 42 MR E DR EY) (s 1 Fis) [\
WHINE B T7 . 5 B 0980 D R MR A A s A v
J7vk (s BIS 202209, BJS 202213, BIS 202409) #f

b, BAEmIEE. 2 ke s, WHagEr
TR, BLHPTEESLI T, XTI & R E D)
R ST Rl 73 A, AR VSH AL RGBS
KIS AT SE Ay T ATumEER], T 94T o
HI RV B dh P AR ISR T BOR SR .

1 MRERZ®
1.1 FEH MR A

PRAEVDST: P B N- 525 H IR PG A Hh B . NON-
2 R P A TR L TR JRR B ARl S AR A Y T 22 At
PORREE B PRZEK . RAL VKR, JEul DURE, T EE R
2yt E T NG s UL B ER N XSOAITT . &5 H
A, HET B KR, Ll scinf kA iR
AFE s AT S A S )E . A DIRREE T BN |
A-FABEDT BT, FUREERHHE AR AR s SR Gk,
WLk b e FISEHPE. WUES M VT SMERR . 3 fRfh
71, %K Toronto Research Chemicals A #] ; ZALF
B REETEA AN B, ZEE AR A B, nEE K TLC
Pharmaceutical Standards A &) ; SPE7T b aImgE, &
SR, {5 [E Dr. Ehrenstorfer A ; Z24Rfth B, HAL
ZAEM A RN EE . IR, £ Cerilliant 2
Al SR B, db SR AR R A A Foh g
K TOMEEEREIRMD AR AR e, 8 R
B ABRA R s R (AR KT 95%, HX
FARAEYI I 10 mg,  JH P B IF OB S 10 mL, A
R N 1 mgemL ! ARV A A TR, AR S
WG MBATBRMEE), HEE LGC AR AR ™. 7K
9 GB/T 6682 FLE M —%HK. HlE (Aika), pEEs
Scharlau A #]; HEE (figal), PHPES Scharlau A .
FE AT IR N 28 6 R I R 5 102 4.

12 FEMNHEEE

LC-30A R AH (385 AL, H A By #2275 4500
QTrap B BT 70 Hr %48, %[ AB Sciex 27 ; ST 16R
BRI B O, SR EFEER /R AF] s CPA225D Y47
HrRF CHE#ZE 0.01 mg), FEZH MR A LD
A PR 5 P300H AL A RIHBENL, (EFE ELMA A,

353




MR EmBE Modern Food Science and Technology 2026, Vol.42, No.10

F1 BEVRELEYRRESH
Table 1 The weight-reducing functional compounds and the parameters of MS/MS
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Fig.2 The chromatograms of different mobile phases
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Table 2 The ion suppression ration of tablet, soft capsule, hard capsule, oral liquid, and semi-solid (enzyme)
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17 LS 2.18x107 2.07x10" 5.05  2.3x10° -5.50 2.14x10" 1.83 2.07x10" 5.05 2.09x10" 4.13
18 ARG A oA 4.87x10° 4.24x10° 12.94 4.99x10° -2.46 5.02x10° -3.08 5.12x10° -5.13  4.89x10° -0.41
19 F A HA A 8.29x10° 7.24x10° 12.67 7.73x10° 6.76  7.66x10° 7.60  7.95x10° 4.10  7.89x10°  4.83
20 R E & 6.65x10° 59x10° 11.28 6.76x10° -1.65 6.65x10° 0.00 7.16x10° -7.67 6.58x10° 1.05
21 F AL 4 499x10° 4.38x10° 1222 491x10° 1.60 4.85x10° 2.81 4.72x10° 541  4.8x10°  3.81
22 1B N 4% 241x10° 2.14x10° 1120 2.07x10° 14.11  2.13x10° 11.62 2.31x10° 4.15  2.13x10° 11.62
23 AFEMk 1.08x10° 9.62x10° 10.93  1.02x10° 5.56  1.08x10° 0.00 1.03x10° 4.63  1.03x10° 4.63
24 w5| 3k by fli 1.23x10° 1.16x10° 5.69  1.25x10° -3.25 1.25x10° -1.63 1.22x10° 0.81  1.31x10° —6.50
25 MAFIE 3.41x10° 331x10° 293  324x10° 4.99  3.24x10° 4.99 336x10° 147 3.55x10° -4.11
26 P 1.42x107 1.39x10"  2.11  1.58x10" -11.27 1.49x10" -4.93 1.57x10" -10.56 1.56x10" -9.86
27 >+ T AR R R 1.08x10° 1.08x10° 0.00  1.02x10° 556  1.02x10° 5.56  1.13x10° -4.63  1.1x10° -1.85
28 H| ZARHE 220x10° 2.34x10° -6.36  2.04x10° 7.27  2.04x10° 7.27  2.22x10° -0.91 2.12x10°  3.64
29 IT % BB AN 6.47x10" 59x10* 881  7.42x10° -14.68 5.77x10* 10.82 7.16x10" -10.66 5.99x10*  7.42
30 rIEEL 8.79x10° 8.44x10° 3.98  8.65x10° 1.59  8.66x10° 148 8.67x10° 137  9.14x10° -3.98
31 BB IT 4.18x10° 4.32x10° -3.35 4.53x10° -837 4.06x10° 2.87  4.72x10° -12.92 4.37x10° -4.55
32 A BT 9.08x10° 9.43x10° -3.85 9.94x10° -9.47 8.97x10° 121 9.85x10° -8.48 1.01x10° -11.23
33 4- RIAEEEIT 3.88x10° 4.25x10° -9.54 3.97x10° -2.32  4.20x10° -825 433x10° -11.60 4.07x10° -4.90
34 BT 1.39x10° 1.37x10° 1.44  1.41x10° -1.44 1.35x10° 2.88  1.37x10° 1.44  1.39x10°  0.00
35 IR A BT 436x10° 4.07x10° 6.65 4.53x10° -3.90 3.93x10° 9.86 4.39x10° -0.69 4.77x10° -9.40
36 ERS 3 1.99x10° 2.01x10° -1.01  2.03x10° -2.01 2.00x10° -0.50 2.13x10° -7.04 2.25x10° -13.07
37 A5E%R 2.30x10° 2.34x10° -1.74 2.56x10° -11.30 2.38x10° -3.48 2.52x10° -9.57 2.50x10° -8.70
38 EEp T 2.76x10° 2.7x10°  2.17  3.08x10° -11.59 3.07x10° -11.23 2.78x10° -0.72 2.65x10°  3.99
39 ok E ok 7.19x10° 7.01x10° 2.50  7.6x10° -5.70 7.44x10° -3.48 7.78x10° -8.21 7.82x10° -8.76
40 FiB58 A 5.99x10* 5.6x10°  6.51  6.35x10° -6.01  6.09x10° -1.67 6.35x10° -6.01 6.47x10° -8.01
41 %53 B 6.65x10* 6.82x10* -2.56 6.78x10* -1.95  6.59x10* 090  7.03x10* -5.71 7.01x10* -5.41
42 xX&E 6.28x10° 6.15x10* 2.07  6.23x10° 0.80  6.55x10° -4.30 5.75x10° 8.44  6.22x10°  0.96
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