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Identification of psoraleae fructus illegally added in mixed wine and

mixed tea based on high resolution mass spectrometry library

and diagnostic ratio of characteristic components
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Abstract: Objective: A method based on the high resolution mass
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spectrometry library and diagnostic ratio of characteristic compo-
nents was established to identify the illegally added psoraleae
fructus in wine and tea. Methods: High resolution mass spec-
trometry library of psoraleae fructus was constructed by high per-
formance liquid chromatography quadrupole time of flight mass
spectrometry (HPLC-TOF-MS) for preliminary screening. Com-
bined with the diagnostic ratio method of the characteristic com-
ponents by, high performance liquid chromatography, psoraleae
fructus in different 20 samples of mixed wine and mixed tea from
different picking time and origin was tested and analyzed The di-
agnostic ratio of characteristic component peak area, which was
less affected by the origin, picking time and processing technolo-
gy, has no significant difference between different matrix groups,
and was selected as the identification index. Results: High resolu-
library of psoraleae fructus was

tion mass spectrometry

established by high performance liquid chromatography
quadrupole time of flight mass spectrometry ( HPLC-TOF-MS)
for preliminary screening. Corylia/psoralen and psoralen/isopsor-
alen were selected as the two characteristic groups. The box dia-
gram was drawn to determine that the non-abnormal value range
of Corylia/Psoralen was 0.061 ~0.115, and the non-abnormal
value range of Psoralen/Isopsoralen was 1.14~1.68. The estab-
lished screening and confirmatory methods were validated by
commercial samples. Conclusion: The method is simple and effi-
cient, which provides technical support for cracking down on ille-
gal addition of psoraleae fructus in wine and tea.

Keywords: high performance liquid chromatography quadrupole

time of flight mass spectrometry ( HPLC-TOF-MS); high per-
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formance liquid chromatography (HPLC) ; diagnostic ratio; psor-

aleae fructus
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Table 1 Information of samples
FEs S b CRUCEE | FERSRS U SRR
S0l & 20204E9 A S11 e 2020 4 10 A
S02 T 2020 4F 9 H S12 wdk 2020 42 10 H
S03 L 2019 4E 10 A S13 At 2020 4 10 H
S04 2020 4E 9 A S14 b 2019 48 9 f
S05 #2020 4E 10 A S15 TTPE 2020 48 9 H
S06 L 2020 4E 9 A S16 P 2020 4E 9 A
S07 A 20194E9 A S17  TTP 2020 4E 9 A
S08 & 2020 4E 9 A S18 P 2019 4E 10 A
S09 A 2020 4E 9 A S19  ©F 20204E 9 H
S10 LR 2020 4E 9 H S20 =E 2020 4 10 H
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(1) HPLC-TOF-MS % #ff & 4. 8 3% # & Thermo
Accucore aQ R FE (150 mm X 2.1 mm, 2.6 pm); i
35 C bR & pLs sl A SH G W sl Bl 0.1%
R KW M RE LR 2.,
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Table 2 Mobile phase gradient program

i 1] / it 3/ WA A/ B B/
min (mL * min™ 1) % %
0 0.3 5 95
2 0.3 5 95
20 0.3 95 5
25 0.3 95 5
26 0.3 5 95
30 0.3 5 95

(2) TOF/MS TAES M8 F I i %5 8 I 1IE
BB R E 5 500 VB TR E 550 C;
SR 241 kPa; BALS, 379 kPa; fli B 379 kPa; £FE
JE 60 Vi fipf#RE S 35 Vi H# AR &M — Rm I,
J R AV 100~1 000 Das 245 90 F % i it R4
YL H 50~1 000 Da, i BALIEW N 10 mmol/L R &
W

(3) TOF/MS i 25 12 4 B 0 i35 0 25 2% 1R 25 0 &
BB AL A YR IR T U RN 5 > 100 5 fF M H
S/N>>5, BB TR 4 T HE A G0E 5 5 A 22 1 R
+0.001% 5 B 1A 22 2.5 % s B R 45 5 18 A IR
Jo iR 2% R B B (R O 25 L R) A7 26 B AE L4 T 20D S L BK
o VUL |5 FLI BN 20%

(4) HPLC 7y #7414 : 8 3% H: oy Waters Symmetry
Shield Cg 4 (250 mm X 4.6 mm.5 pm) ;A 30 °C s 40
B 246 nmERERE 10 pLsWEh A0 A IRt B
h0.05 % Tl R K I W 1 BE LR 3.

1.2.2 B %
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#ME B E L Corylifol A #hE 25 ZR B A AN B A8 B A v b
AT 10 mL 28 R, PP AR R E 4L 4 A5 B 5
WY 1.0 mg/mL b7 HEA#H A 1 .
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Table 3 Mobile phase gradient program
i ] / it 4/ AR A/ B B/
min (mL * min™") % %
0 1.0 15 85
10 1.0 15 85
30 1.0 40 60
40 1.0 40 60
50 1.0 50 50
60 1.0 50 50
70 1.0 85 15
75 1.0 85 15
80 1.0 15 85

(2) PR TAEE W - 23 I EBA A8 B Bk 13 Fhbs ME Ak
B VR o JH VPR R IC 1R 8T vk BE 1 Dl 0.05 mg/mL [y
BARUEEW BT 4 CHE Y BB G IR 1E .

(3) Fp ol o 245 1 T W - VA R PR BURR VI AD i i P 2 b 1
b, 50 %0 F K AR TG 75 R 4R 24 h DL B LR RS
FVE WAL 0.22 pm A AL FR AL R IR Bt R ROBR AR (@ 35—
D AR AT — AT s ) JBT 335 S R 255 VR 8 5 A0S

(4D AEEALL RN B B 7 11 1 4 e i b 3 < BR IBURD B i o 24
M1 gOE#M=E 0.01 )8 THO) HIEP. fE6mA
50 mL 50 % ZBE/K H W B 7 30 min, N M EE R . 2
24 h DB, BEVERE 0.22 pm A LR AL UE R, it
QU T RER L N & RlIDEE

(5) BN i A 248 A 1 4 B i Ak 30« FR BBCRD - i
P 1 g E 0.01 o) & T HIE .08 L HE6fn A
500 B BEOK W V. B 30 min, O E =R, F
4 000 r/min B.0 5 min, B IR 0.22 pm HHL R
FLUE B L At OB 8 B AR I A

(6) e il < JUGE BEAR F . F 4 000 r/min B0 5 min,
1t 0.22 pm A ML FR WAL BB, I R RO A R — 1 AR
FF—TCAT I 180 50 335 150 A0 155 2850V AH 3 (RS I T

(D ARTAZE EM AR 2 g ORI £ 0.01 HFEME T
A gm0 b MER N 50 mL 50% Z WK VR,
30 min, U R EZE R . T 4 000 r/min .0 5 min, B I
EAT 0.22 pm A5 HL AR AL B S, A2 i A0OBAH (0 3% — Y
AT — AT B I S5 R AR 5 A 3 SR A
2GR
2.1 ABEPHECFASBEEMNET

EEFHMEXT WEEE T 25 mmol/L &
PREEFCRE—0. 1% HR 2 Bl sh MK & . 3 /i & W 72
ZNE—5 mmol/L Z R % i s A 7k R F T A £E 1 L4
RS HLW R i 48 2% , WO 5 B 0.1 26 FF R I Bl 4
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(DR2) , 48 B i v DR1 %4 i £ H € 0.069 ~0.115,
DR2 #{H & 7E 1.14~ 1,63, B4R F 45 B & b DRI %L
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Table 4 Information of characteristic components of psoraleae fructus
kG W 44 B CAS 5 By B EE/min LR F/Da
I T 905954-17-8 ESI- 7.64 365.087 3
AN B 905954-18-9 ESI- 7.97 365.087 3
g IE % 66-97-7 ESI+ 10.44 187.039 5
ST IE % 523-50-2 ESI+ 10.64 187.039 5
YN =g 31524-62-6 ESIt 12.46 325.144 0
AN RE A R 19879-32-4 ESIt 13.01 325.144 0
RN R 4 41060-15-5 ESI+ 12.88 323.128 3
g T 53947-92-5 ESI+ 13.62 321.112 7
W A WE B 19879-30-2 ESI* 14.88 339.159 6
#hE e 2 18642-23-4 ESI* 14.32 337.107 6
Corylifol A 775351-88-7 ESI*+ 15.39 391.190 9
A i A 2K T 28448-85-3 ESI* 14.70 325.144 0
#hE G By 10309-37-2 ESI* 10.44 187.039 5
07 0.301 0.47
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Figure 1

tea samples and positive samples
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HPLC chromatograms of mixed reference substances, simulated wine and
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Table 5 Diagnostic ratio of characteristic components of 20 batches of drink of psoraleae fructus
DR1 DR2 DR1 DR2

FE it - - FE il - -

AL A% AL [V S [ZEDRIL AR E VRl IS
S01 0.073 0.090 1.24 1.19 S12 0.076 0.088 1.44 1.34
S02 0.073 0.093 1.64 1.50 S13 0.099 0.089 1.42 1.30
S03 0.099 0.074 1.26 1.16 S14 0.062 0.069 1.23 1.14
S04 0.074 0.105 1.59 1.47 S15 0.061 0.081 1.46 1.27
S05 0.080 0.101 1.65 1.53 S16 0.098 0.089 1.26 1.22
S06 0.074 0.085 1.38 1.29 S17 0.101 0.085 1.24 1.22
S07 0.073 0.082 1.68 1.18 S18 0.072 0.106 1.33 1.32
S08 0.070 0.069 1.26 1.63 S19 0.077 0.115 1.38 1.39
S09 0.088 0.102 1.56 1.46 S20 0.093 0.105 1.48 1.40
S10 0.101 0.074 1.28 I R'SD ----------------------------------------------------------------------------
S11 0.087 0.087 1.46 133 [(n=200/% ’ e o e

23 TEERERELHILEESZEERSN

R SPSS 21.0 S it 2 B4 X 6k 5 A4 4 0L TEC il 17 A0
A B M 2 L2 W L H DR1 ORI DR2 34T 12 35 1 22
ST AR R (UL 6) 2 2 B A FE R W) A5 412 i
I H B FIEZEF (P>0.05) , KW Fr 19 2 4118 Wr Le i
BA — R BREE T » 7 52 R il A B L A I R

0 AT A R B b 22 5 R I P 2 R 5
24 LHLEFERELEENHE

B2 0B R 2 42 W A TR [ 3 J5 ) 2
To . 525 S o T A T8 — Ml ek R ) 2 P b B i
FT 950 ATy v B A — 5 B I 25 08K 2 B A [] 5 5
B 4512 W7 LU AEL BEAT A O o AT A 18T 22 10 A0 P8 2 0 4%

*6 BHBMKAZEROSHILERSZSH
Table 6 Analysis of variance of the diagnostic ratios of prepared wine and tea
LW 722k -5 F ¥ F i P {f B
Eil] 0.001 1 0.001 3.672 0.063 PNTE
DR1 il 0.006 38 0.000
B 0.007 39
o1 Ji] 0.071 1 0.071 3.445 0.071 FNTE
DR2 4N 0.788 38 0.021
SR 0.859 39
20r {E3E 5% {HIE .12 W7 LU DR1 JE D 0.061~0.115.2
Wb fE DR2 JE Bl 1.14~1.68,
T — 2.5 B FILH L E X KR R R T
i # ol SRRV ST A0 7 % I B 20 it UBE T A 10 HEv AR
%\é FHZEHE S B AT W80 20 B B 1% e 4 A 0 A Jas W LU v
2ol S AR R R T 4 RO 39 5 1 R
13 FiRe AL £H 43 DU E — B0 24 S 4R 28 4 T8 2 #b B T Y 2590
00k — FCRE S bR B NS T 5 A v b I R R B R R
DRI DR2 B 3 iR - BE it Corylifols A 545 & Corylifols A

oA A
Ratio group

B2 fFRvATRETHEMGLHILEALE
Figure 2 Box plot of diagnostic ratio of psoraleae

fructus in food
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Table 7 Diagnostic ratio of characteristic components
of positive samples
FHPEAE B DR1 DR2
YP1 0.090 1.16
YP2 0.074 1.20
YP3 0.062 1.39
YP4 0.065 1.27

k5% 12 W b (e Y 0.061~0.115 1.14~1.68
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Figure 5 Spectral difference in results of psoralen in

prepared wine

131.049 0
100 000 -
115.054 2
50 000+
) B 187.039 5
ug £ 0 } — — I
& ‘ |
-50 000+
-100 000+
50 75 100 125 150 175 200
JF 7o H
Mass/Charge

b2 A3 A R TR 2 B 43 R B U
H6 BdlmaAtnr AT EENEA B TRIER
Figure 6 Spectral difference in results of isopsoralen in

prepared wine
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