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Abstract: A method for rapid screening and quantitative analysis of 22 kinds of illegally added compounds in health-promoting foods
using ultra-performance liquid chromatography-quadrupole/electrostatic orbitrap high-resolution mass spectrometry was established. In this
paper, the commonly marketed gut function-improving healthcare products (tablets and oral liquid matrices) were taken as the research objects.
Samples were extracted with methanol by vortex oscillation and ultrasonic treatment, and separated on an Agilent ZORBAX Eclipse XDB-C18
column (2.1 mm>&0 mm, 1.8 um) using 0.1% formic acid agueous solution and methyl alcohole as the mobile phase for gradient elution. Mass
spectrometry analyses adopted a positive ion scan and full MS/dd-MS? mode, and a database was established based on the retention times of
compounds, primary parent ions and secondary fragment ions information collected automatically for high-throughput qualitative screening and
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quantitative analyses with primary parent ions. The 22 kinds of chemical compounds were well separated within 6.5 minutes with the mass

Modern Food Science and Technology 2023, Vol.39, No.1

accuracy deviation less than 1.77x10°°. The results showed a good linear relationship for each target compound in the concentration range of
5 ng/mL~500 ng/mL (r*>0.995). The limits of quantitation (LOQs) were 50 pg/kg. The recoveries were 82.11%~116.16% for tablet samples
and 83.64%-~117.21% for the oral liquid samples. This method is simple, rapid, sensitive and accurate, thus suitable for rapid screening and
quantitative analysis of 22 kinds of illegally added compounds in gut function-improving healthcare products in tablet and oral liquid forms.
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chromatography-quadrupole/electrostatic orbitrap high resolution mass spectrometry (UPLC-Q/Orbitrap HRMS)
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FE sk Y ;ig(’;\n; }’;g(’;\n; s JTSTE S

1 B EFae C17H19N305S 346.12199 346.121 77 -0.65 136.075 69, 198.058 33, 180.047 76, 151.099 17
2 YN C1gHo6N,04 335.196 53 335.196 17 -1.09 105.033 49, 102.127 73, 84.044 39, 206.081 17
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4 o 35BS C3H3zN,0, 453.253 65 453.253 27 -0.86 187.099 17, 379.216 88, 91.054 23, 233.141 03
5 % 7% 5 BR Cx»HxuCINsO,  426.169 13  426.168 49 -1.51 147.055 29, 175.086 59, 119.060 37, 426.169 13
6 EERAT CgHisN;O,S;  338.05221 338.05170 -1.52 189.026 31, 155.038 59, 113.061 80, 138.012 04
7 HAA L CuHxCIN;O,  300.147 33  300.146 94 -1.30 227.058 18, 184.015 98, 212.034 71, 268.998 66
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Table 2 The linear equation, correlation coefficient and limit of quantitation of the 22 kinds of compounds

RS Aubdnsik ABsHRG A E/min KT A2 AX RN ZFFRI(Kg)
1 B EJaed 5.24 Y=1.53x10°X-7.81x10° 0.999 7 50
2 PN 5.34 Y=1.74x10°X+1.47x10° 0.9985 50
3 RO 531 Y=3.93x10°X+7.97x10° 0.9995 50
4 HIEEHER L 5.05 Y=2.19x10%%X+5.26 %10 0.999 9 50
5 %% 5. BA 4.89 Y=4.86x10°X+2.29x10° 0.999 3 50
6 EEHT 4.48 Y=1.67x10°X+1.31x10° 0.9990 50
7 AR 4.74 Y=1.11x10°X-4.24>10° 09989 50
8 Yok T 473 Y=6.58x10°X+2.25x10° 0.999 6 50
9 Lok diod 5.28 Y=1.21x10°X-9.05x10* 0.999 0 50
10 T e 4h 5.01 Y=7.43x10°X+2.02x10° 0.999 2 50
1 HEERET 4.45 Y=4.63x10°X-2.96X10° 0.998 4 50
12 HEURIRTE 5.05 Y=1.63x10°X-2.57x10° 0.999 6 50
13 AMERE ik A) 4.93 Y=5.25x10°X+1.61>10° 0.9995 50
14 RAHT 435 Y=3.28X10°X+1.67x10° 0.999 1 50
15 P L SL L) 5.18 Y=1.25x10°X-1.70x10° 0.9995 50
16 DLRBwEART 4.97 Y=1.0910°X+1.38x10° 0.999 8 50
17 REEE T 5.36 Y=4.82x10°X-6.8810" 0.997 6 50
18 FRBARALT R 4.74 Y=8.03x10°X+3.26X10° 0.998 7 50
19  BLTBRLI TR 481 Y=8.39x10°X+1.4710" 0.995 4 50
20 HAGST 4.49 Y=4.83x10°X+5.04x10° 0.997 2 50
21 iy 4 F) 4.95 Y=9.70x10°X+8.74x10° 0.997 6 50
22 HEPILA 4.75 Y=6.46X105X+4.01x106  0.999 1 50
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*® 3 22 ML EME R FIA OGRS PR IAR R IR S ZE (=6)
Table 3 Spiked recoveries and relative standard deviations (RSD) of the 22 kinds of compounds in tablet and liquid form (n=6)

J 7 = & (%)/RSD(%)

o AR 34 B & (%)/RSD(%)

AW 4 AR : - S : : S
AR FIRE BIRE AR PIRE SR

£ Javi 109.704.02)  112.31(359)  96.70(0.60) 10841(4.43)  109.22(3.70)  99.65(2.39)
LIPS 89.75(7.92)  93.03(3.73)  98.07(4.62) 10558(5.34)  100.38(6.32)  93.08(4.14)
Phi TR 10321(2.91)  86.22(201)  110.70(2.13) 11721(112)  101.75(2.76)  104.69(1.81)

WIREES AR 11270(5.80)  92.70(3.23)  83.17(2.44) 91.94(2.96)  90.31(3.66)  100.15(1.72)
% % 3B 11098(7.11)  113.24(3.39)  92.44(3.11) 97.01(387)  9552(2.88)  96.40(2.86)
EEAT 9651(4.30)  115.04(2.08)  95.49(3.16) 9472(381)  86.03(2.76)  104.95(1.85)
AR 113.03(4.14)  109.77(561)  91.71(1.69) 105.28(7.17)  93.37(722)  105.55(2.08)
AT 10354(2.44)  10355(4.29)  96.10(2.24) 109.90(2.47)  111.68(5.04)  115.43(1.42)
EY S50 111.03(2.07)  89.76(2.09)  107.04(1.43) 11353(3.18)  94.29(3.32)  100.34(1.81)

g PELIV 106.70(7.00)  84.76(1.79)  85.41(2.66)
LBERST 97.89(5.45) 93.12(2.76) 96.21(1.45)
HBRERT Iz 104.41(3.67)  87.70(3.51)  106.21(2.05)

MMBRZ I s6F)  108.44(4.78)  111.05(157)  87.84(2.12)
FAAT 108.49(5.49)  86.23(354)  97.85(6.92)
A EA 105.47(3.54)  82.11(1.46)  105.23(1.06)
Lxegs EAT  10425279)  90.31(1.51) 97.79(1.73)
REEEY T 90.03(6.97)  88.17(8.62)  102.70(4.99)
BB RANFRE  11249(155)  116.16(1.38)  114.46(1.20)
BLTBEELIP TR 106.40(0.68)  95.22(5.59)  102.55(1.84)
ARG T 88.23(6.31)  104.58(1.95)  113.15(2.34)
Rl 106.73(4.27)  85.51(2.63)  113.04(2.23)
B AP LA 100.17(2.01)  109.90(1.40)  89.50(2.07)

102.05(3.45)  107.09(3.67)  105.42(3.41)
95.65(5.60)  89.78(259)  84.04(1.72)
112.76(3.97)  101.71(2.07)  99.18(2.29)
88.96(4.71)  103.98(4.03)  104.66(2.29)
96.62(90.24)  89.41(4.70)  96.48(9.36)
11454(303)  94.84(1.44)  99.95(1.78)
9479(3.81)  99.19(173)  83.94(3.07)
11621(5.76)  96.72(2.08)  105.61(7.13)
89.05(1.60)  102.01(3.27)  93.99(1.21)
116.00(1.90)  85.85(1.66)  83.64(0.86)
92.12(327)  92.97(325)  85.60(1.66)
103.15(358)  87.50(2.96)  83.69(2.41)
111.77(2.97)  97.42(421)  84.80(1.08)

Er MRRE: 100 polkg; FIRE: 500 olkg; &iRE: 1000 pglkg.
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