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RO, W %k, ABRET

(M)A 2y AT I BE, AR 610097)

B E: BN SR BBREY(liquid chromatography-tandem mass spectrometry, LC-MS/MS)[R] i
5 R0 B PR A i S DR £ b O Bl ERHE BRI RE O e 1k . B BT ik . Bk Difbrikb sy
B RS S PR 0% I A PRI, R4 Agilent ZORBAX Eclipse XDB-Cg i
(3.0 mmx150 mm, 1.8 um)Z &, WM N ZIEMK(EH 5 mmol/L B BREIETR), BEEETEM, T A
0.5 mL/min, PAELIESE B FURIE/6 2 P12 SOW WA CEf T MS/MS Al P IR . SRAMTIE R .
WER TR DAIE B PR TR, FRAEZETT . SR QLSBT MR . A gBT L Re v DA AR
HEATRGIN . ZESR SR BRI AR o S, SR A4 22 B 7E 20~4000 ng/mL JEFEIN . HA 7 ik
B WITE 2~400 ng/mL TR N PESE R RAF, MHOERE r=0.999, 422 BkHFf b 8T A2 BEBR R 0.5 mg/kg,
&7 FAEA WIS BRI 0.05 mg/kg. TE 2 BRI RN [ KT BR HEVE W, AR [RLISCR S AR
67.0%~110.5%, RSD < 10%. H PAHIH a5 % RIF, RSD < 10%., 45 %7t AE Pus i A 2 i S AR A2
T2 B TR AN B BRSSO S WA I AR B AR b B AR S

KBIA: IR ERE- BT, FRETEZ R SRIERSY

Determination of the representational components in characteristic
medicinal materials to typical food substrate by liquid
chromatography-tandem mass spectrometry

SHAO Man, YAO Huan, YU Xiao-Qin"

(Sichuan Provincial Food and Drug Inspection Institute, Chengdu 610097, China)

ABSTRACT: Objective To establish a method of the simultaneous determination of nine functional components in
kidney-tonifying and aphrodisiac food and health food by liquid chromatography-tandem mass spectrometry
(LC-MS/MS). Methods The pretreatment methods, separation conditions and mass spectrum parameters were
optimized. The samples were ultrasonicized with 70% methanol, and the extracted solution was separated on an
Agilent Zorbax Eclipse XDB-Cig column (3.0 mmx150 mm, 1.8 um). The mobile phase was acetonitrile and water
(containing 5 mmol/L ammonium formate solution). The flow rate was 0.5 mL/min. MS/MS detection was performed
with positive/negative ion multi-reaction monitoring mode of electrospray ion source. Psoralen,angelicin and osthole

were carried out in positive ion mode. The icariln, loganin, curculigoside, hyperoside, specnuezhenide and naringin

EBIEVEE: KBS, MR, Ay &5 PR . E-mail: 113343838@qq.com
*Corresponding author: YU Xiao-Qin, Senior Engineer, 8 Xinwen Road, Gaoxin West District, Chengdu 610097, China. E-mail:
113343838@qq.com
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were carried out in negative ion mode. Results The pressed candy and prepared winewas chosen as matrix, the

linear range of maganin and hyperoside was 20—4000 ng/mL and the range of the other seven compounds was 2—

400 ng/mL, with the correlation coefficients r=0.999. The limits of quantification were 0.5 mg/kg of loganin and

hyperoside, and the limits of quantification were 0.05mg/kg of the other seven compounds. The average recoveries

were 67.0%—110.5% when different levels of standard solution were added to the two substrates, and the relative

standard deviations (RSDs) were under 10%. The intra-day and intra-day precision were good, RSD <<10%.

Conclusion The method can quickly screen the non-drug food homologous kidney-tonifying and aphrodisiac

ingredients in food and health food, and collect data and provide technical support for supervision.

KEY WORDS: liquid chromatography-tandem mass

representational components

0 3 B
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(hyperoside), #b& JIg 2 (psoralen), 5 %bH JIg 2 (angelicin),
o £ (loganin), il ¥ 1¥ (curculigoside), ¢ % Ui ¥
(specnuezhenide), i Jz F (naringin), ¥ K ¥ & (osthole)) [
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FAMBRER . DRI AIFT . R ol Al AR
TE 9 ARG RITE LM AN S IS T RE RS CREAE B I
£ 1), AHBEIE . BURLI AT S ST R
BHAR L.

1 MR5ERZE

1.1 {88, SR

LC-30AD/AB6500f i AH €4, 1%/ 53 B DU AR FF 53 33 34 FHAX
(32 AB SCIEX /A wl); MS3 digital i#iEHR 7 2 (35 F IKA
43 F]); IDH30 #E P Peas (F & IRM 23 F]); ME204/02 K
(318 Sartorius 2y F) o HEE, ZME(fa%4l, 5% Fishier
NEINE

FEERETT . SapkiT . AMEIRR . FAMEIRR . B8k
T AIZET . R v . MR . MR R ARE S A T
BHEA ], AEYKT 95%.

JE b W R (I 65 ), T 90 (B T )
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Table 1 Essential information of the nine aphrodisiac analytes

Ui L&Y CAS & 77 Iy ERYAER
1 R 489-32-7 C33H400s5 676.66
2 Gt 482-36-0 Cy1Hy01, 464.38
3 FINGE 66-97-7 C1HO; 186.16
4 SFAE IR 523-50-2 C11HO5 186.16
5 TR 18524-94-2 C17H26010 390.38
s &&
6 ES 85643-19-2 CaHyOyy 466.44 I > g B
a, o0 GWI:I-:[,H
aH
W Non
7 Fele vidf 39011-92-2 C31H4,017 686.62 e
o ]
OH © )
D
8 livas 10236-47-2 CyH3014 580.53 Ha;{j“ o on
ng  one,  men
oH
9 IR % 484-12-8 C1sH;0 24429 |
151116VY3 l:i 0 0

1.2 fRERREH

Iy BRS BRI RS20 10 mg, T 10 mL fHHH,
FH H R i A R 2 20 B8, TR VR BB 2494 1000 pg/mlL (1)
PR 2

R A Sl TN T L B Kol R RS e R
0.2 mL, 4 2835 6% % W 0.2 mL, il 7 % & W
0.02 mL, ¥EFEEFMEEW 0.02 mL, il H &%

0.02 mL, FE& piiF 54 0.02 mL, M A% &R if %)
0.02 mL, 5S4 IE K g &K 0.02 mL, MR T H B H
0.02 mL & F[a— 10 mL £ i, FIH BER B IF e 45
BAEE, FEAISARER DR (B . A Bk b ) s
EWEE AR 20 pg/mL, FAEEL . LS. AT R
LUitr . AMERER . FAEIEER . WIKFR PR E
WeE 258 2 pg/mL).

TRAARUME CAER W 0 ) VR o W IRV B s o R ) 9
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0.010, 0.020, 0.050, 0.1. 0.15. 0.2 mL, HEERZE
10 mL(TH4RTF . &2k Bk BE 452k 20, 40, 100,
500, 1000, 4000 ng/mL; ¥EFEEH . MZEL . Mk T, 4F
LU, AMBIRR . RAMBIEER . WIRTF R R 0
2. 4,20, 100, 200, 400 ng/mL),
1.3 At

TWAARRE S B BEEURS)S MRS | mL, BT 25mL
R, A 70% 0 F B OE A EZIE, IRER S,
T SAL B AR (0.22 pm), HETRAR € 1% - 5 R B AL AT o

P ARE S R AR IS AOREAL 1 g, BT 25 mL
T, AE R 70%0 P ELE W, W€ 2 min, WS
30 min, AHEEFR, FH 70%0F IEE R B L0, 74, o
PRFLIENE(0.22 pm), HEEAH (S - BT e A A BT o
1.4 LC-MS/MS &%

LC %4

(L S ZORBAX Eclipse XDB-Cig
(3.0 mmx150 mm, 1.8 um); HashHH: A & 5 mmol/L H g%k
B, B NG, BEEBAET: EHX: 0~6.0 min,
40%B~90%B; 6.0~6.1 min, 90%B~40%B; 6.1~10.0 min,

1.4.1
Agilent

40%B; 7K 0~9.0 min, 25%B~50%B; 9.0~9.1 min,
50%B~25%B; 9.1~15.0 min, 25%B. FE#: 30 °C; Hi:
0.5 mL/min; #F#EHE: 5 pl,
1.42 MS/MS 44

(D) IEBF#i

B 75 A HEL I 35 (electrospray ionization, ESI)E T,
T = £ &0 K AL 3 (multiple reaction monitoring,
MRM), X %% X (curtain gas, CUR): 10.0 psi, flf {# X
1% 2% Hi, [ (ionspray voltage, 1S):
4500 V, B FIFRIRJE (temperature, TEM): 480 °C, LK
(nebulizing gas, Gasl): 40.0 psi, 4HHihn#4 < (heater gas,
Gas2): 40.0 psi, HF A JE(entrance potential, EP): 10 V, fiff
18 25 5F H H K (collision cell exit potential, CXP): 11 V, 1k
JE BT E SRR 2.

()t Bt

B TR B SE (ESD & TR, B X 2 = s
A, AT 10.0 psi, RIEE: 5 psi, WiZ5HE: 4500 V,
BRI 480 °C, Z AL : 40.0 psi, H MRS
40.0 psi, SFAHHE: —10 V, Rl %G HE: -1 V, ik
S BTIES B 3.

(collision gas, CAD): 5 psi,

®2 3RV N SRR BEE R RIS S

Table 2 Retention time and MS parameters of the three aphrodisiac analytes

P> &2 TR [Ee 14+ 53 1} 7] /min BTz  FET@M2  EFERIE DRV flfd#E fL s CE/V
S e 131.0% 35
1 IR R + 3.94 187.0 771 90 ot
N *
2 SRR B + 3.84 187.0 13;"1) 90 2‘2‘
131.1* 21
;la .
3 IEIRF R + 6.33 2452 103.1 72 o
R g BT
£3 6 MASEAXAMHENSYINREERRIEEH
Table 3 Retention time and MS parameters of the six aphrodisiac analytes
i et/ A L £ B2 B [ /min BT (mV2) FET(m2) PN A NAAY iz EENAAY

9 o e 513.2 -12
1 AR - 5.79 675.3 367.2 ~124 a3
- 126.9 —40
2 Y - 2.16 389.1 100.9 -64 Y
" 283.0 -19
3 B - 4.14 465.1 P -78 37
i 299.9 -37

oA _ _
4 S LLHRFY 2.72 463.0 570.9 108 2
e e 4532 -36

Hidr i - : -
5 Rty 2.77 685.3 4212 138 36
i 271.0 —47
6 il B 1F - 3.37 579.3 1511 -80 _s3

TEE R T .
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2 BR57H
2.1 BIBEZFHMMRIL

AW X T Agilent ZORBAX EclipseXDB-C g
(4.6 mmx150 mm, 5 pum). Thermo Accucore XL Cg
(2.1 mmx100 mm, 4 pm). Thermo Acclaim RSLC Cg
(2.1 mmx100 mm, 2.2 pm). Agilent ZORBAX Eclipse
XDB-C5(3.0 mmx150 mm, 1.8 pm)& & 54 Al ik &4
53 ERICR, B 3 RhEgEAERy, ALSE R E, /MR
RARAMEIERAREE 2478 . Agilent ZORBAX Eclipse
XDB-C (3.0 mmx150 mm, 1.8 um)@iEATIEH | R4
Y achy, [ 53 S gl AR D B R 3R R0 S kb R 3R 0 s
A i 2 3k

s
é( 20000 L
(s | 1 - |
6 14
it Al /min
200000 115 o 685.3 m/z
:%(400000 5
0 — 1 1
0 6 14
] /min
300000 |-(e) 579.3 m/z
1 i
& 150000
0 - | |
0 6 14
i [E] /min
600000 _(g) T 187.0 m/z
3
& 300000 |-
0 = o S —r
0 5 10
i Bsf [11]/min
800000 |-() i 2stme
‘% 500000 |-
0 |-, ) N L )
0 5 10
[t E]/min

Lo 25 D) SRR, A g X e T 40 A R -
K. ZRE KSR — SR E R . Wik . LR .
CIRERE, 9 FHFHZML AW B RS TR . 25
B, AR BREE BRI, REA R EA s aeR,
TR B FRCR AR, A H IR sl SR, 3
REA AL 2 Ry B IR, (AFE CIE-/K i sh Al
HOMA T ERER 5, 4150 1953 B8R IR AT, 42 150t ol
B, PR Z0-5 mmol/L H BR BB J i shA

AL EHE, RAERIT 1.4.1 WRBHERERM
MR IR R A 0.5 mg/kg(DERTR . 4Bk
0.05 mg/kg(HA 7 F LA H)WEE S 9 MRM 1S E WA 1 57
&, R RETRENE 2 s, RS T RE W
B 3 i

20000 L®) 338.8 m/z
i
% 10000 |-
0 [ ! 5 ! !
6 14
i} [A] /min
600000 L@ 465.1 m/z
fid
= 300000 -
0 - | |
0 6 14
{5} [8] /min
20000 1D T‘ 463.0 m/z
I~
=t 10000 |-
0 — 1 ’: 1 — !
0 6 14
W B 1A]/min
600000 —( ) B 187.0 m/z
i
% 300000 |-
0= b = — 1
0 5 10
Hs} 8] /min

TE: a2 LR, b DERTY, o BRle 0TI, di AU, el BCTY, £ 22T, g *VEARR, h, SAMEFIER, it KT R,

1
Fig.1

9 Fhth B M FHZE 25 M RHAEAL S W BT MRM 35 [4]
MRM chromatograms of the 9 aphrodisiac analytes
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600000 =
5 Uiy 5N
= 4
= 300000 -
6
1
23 }
|
. A . .
0 8 15
st [8] /min
LR 2,3 4B, R 0T 4. M TS AN TS
6. FEFEHE

B2 6 Fickh At BHIE 2 BHRRAE AL & P ) B T TR R

Fig.2 Total ion chromatogram of the six aphrodisiac analytes

500000

IER TR

i
= 250000

1,2

E

0 5 10
fist[] /min

T L AMEIER; 2. MBI R, 3. IR TR,
B3 3 Ackh VA B2 bR AE AL & 0 ) 5 B T TR ]

Fig.3 Total ion chromatogram of the 3 aphrodisiac analytes

22 FGFHHIERE

9 TSP R 5 B T A RCR IR, BOR AT LB
Z5 B AR T 20 M o 230K 9 Tk & W BC i A 200 ng/mL
WL PR E IR, B BAET A ShBERE 24T BRI a4, 7
BITEIE | R REUR EAT A, E 9 Ak SR Bk
B, ST ENRHERE R, S g T, ERCERE
B 2 AT T ERAENEE T, L MRM
AR R . PR RS S A
2.3 FUEFHEIERE

AT . BB AR AP R,
G T W O VY T S 6 W P T ol w5 et
Ak s TR . AL S e I S T RE
16 /2 AT TSR, 30k F I B RS o B vk
2.4 HRATLEF MM UMERYX

9 FCHEBHAL S W35 TA LR o i 25 B A5 SCRk
BORURUO, ARBFFEX LT AR AR EE . 2B, ZIER
R AR IICR, 455 70% B4R IO i my, i
70% 1 BEAE D 4R G  o

R IL UV, 43 S A F AN s R TP s &R
B JEE AR i, TEC TS 5 s 1 8 ARk TR 3 B M T AR
15 B b o 22 0 T B o il 2, 2B 580 5T 0N (matrix
effects, ME), Bl 4555 Sohm v ih 2 A AT 7 i

LR Z, RN TAMmEE. RAARK
ME=(ky/k;)x100 3148, i k ARAEE B T BER; ky 2L
FrfiRbR AF R MEE T, BTN 55%, 1N 63%,
MZETF R 72%, gk 6 FRHEFHISAL A 37 80%~120% 2 1]
F AR, ERERAT | A RN B T A A,
Hofth 6 Hr ¥y ] AN 3 asony 19 B2 o R P R R 4G
B AL, Crg BAHAZEEAE A PSA Byvfl . 255 &M, R
F AL LR A BT, ASEAT I [RCRACh 45%, T4 ot
T RN A 150%, HAy 7 FhEME R 80%~120%; K
Cig WIAAZE UM BR AR, D8RI F0ig R 2 19 [l 34
9 30%, HiAy 7 FhEE S 80%~120%; RHHIA PSA ¥
B = i, AR AF EDRCR AR 60%, Higx 8 Fh RIS
80%~120%, HILLL b 3 FPERZ N AT IS 2E 40 45
(] B0 2 R AT AL 3 o A 7 3 2 I B H BH 24 0 1 B B DL 3k
FURA 8, — B AL &P L —Fhoh 32, HEE
K, —BAE mg/kg BORH . XF T mAE AR AL 7] R 3
JO VG T A T2 T 1 s ARG R 0, ks J o e oK o
25 ZMSeEMEER

R P P bl (1 BRI 1k B2 43591 20 40, 100,
500, 1000, 4000 ng/mL(h kT 4 22BkT7) M 2. 4. 20,
100, 200, 400 ng/mLOEFEET . M. R o,
HIEE . SAMEIRER | IR TR D) IR AR,
O 0 5 BRE S T, LA TR B CY) 6T AH IO Fr) o £
WREEQOVER, 2l bR ik, FHhoaas fe iy 2 v 1ol 8
7 R HAH 2 R B8 o FEAH L 0 3% BE S T P, 9 e B BH 4 i
BILRPESE 2R BT, AHSE BB 78 0.999 LI |, Bkt
RSHWFE 4,
2.6 BEIRERFEEE

RHSGMEREH 9 Rt BIZAL A1 R B S5
B TSR i, WS AN [RL KOS AR TS W, 43 S A7 8 Jon [l
R LR 2 B R E, S5 5. B 6 RN E AS-E3ME, 9
HIEBRZEAITE 3 FORIRIASINAKSE R, 78 EC 1 i
FrIESCE TG BITE 80.4%~101.4%22 [, RSD < 10%; 7EE
WS AR FLBCRIE BEITE 67.0%~110.5% 22 [8], RSD <
10%. 53 SNBUCTE FE Bl v s B BRAKSF- AR S ZE 0L 2.
4.6, 8h e, 45REW oMLEYEH NG
NF 10%, #E 0, 1. 2, 3 d BFR—BHES500E, 2558
FH 9 Fib AWM H DG 25 B /N T 10%, W] %28 5
TEVEWOT LR, WAL 8 S A HT R .
2.7 EPREERINE

SR AR ES , XFTIE SR IE Y) 50 A~EE
ARPEATINE, Hod AR 25 i, mohli 25 . 3 4
FEA R R A, KRl 6%(3/50), HUA A B4
Kith, SEEEN 0.5~1.0 mg/kg, F55EMEMITHM.
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Table 4 Linear equations, linear ranges, correlation coefficients and LOQ of the nine aphrodisiac analytes

H feEmaf: LPEEH/(ng/mL) iy AR FREL & BEBR/(mg/kg)
1 BT 2~400 Y=605.9664X+2121.10945 0.9992 0.05
2 EoE-4 e 20~4000 Y=20.14714X+2425.58456 0.9999 0.5
3 T 20~4000 Y=28.51959X+1567.00102 0.9990 0.5
4 == 2~400 Y=1687.28556X+1542.22541 0.9997 0.05
5 it v 2~400 Y=11936.82147X+101785 0.9999 0.05
6 il e 1 2~400 Y=8059.60X+607660 0.9990 0.05
7 FEIEER 2~400 Y=118197X+77629.6 0.9991 0.05
8 RAEIER 2~400 Y=838167X+1355470 0.9995 0.05
9 XEF L 2~400 Y=1185970X+9785190 0.9995 0.05

x5 FE=Z=AFERS 3 NIRRT T 9 #LE Y8R E RS R E (n=6)

Table 5 Recoveries and repeatability of the nineaphrodisiac analyses spiked in different blank samples at 3 levels (n=6)

JERRER e 1P
T (SR WIN7K-/(mg/kg)
B/ % RSD/% B/ % RSD/%
0.05 753 5.4 85.3 24
1 jeE gy 0.10 79.5 3.3 86.4 2.1
0.25 78.6 1.8 85.3 0.9
0.5 85.1 3.5 90.5 1.2
2 LR 1.0 84.0 3.4 91.2 2.8
2.5 86.5 2.1 89.9 1.5
0.5 77.4 6.4 90.1 3.5
3 T 1.0 79.0 2.7 92.7 3.1
2.5 85.2 1.5 91.8 2.5
0.05 77.8 3.1 88.9 1.8
4 ITEER 0.10 75.9 2.5 92.1 1.7
0.25 79.6 1.8 90.7 2.1
0.05 105.7 1.1 99.5 3.9
5 L oy 0.10 110.5 2.4 99.7 1.1
0.25 95.2 2.4 101.4 2.7
0.05 753 22 80.4 4.1
6 Tilt & 0.10 67.0 1.5 82.1 2.3

0.25 70.6 1.2 82.4 0.9




5554 a2, A YR TG ERIDR T I A A 1 A R P RIE A 24 B SR A ) 1831

%+ 5(40)
JE 7SR R IR
5 &4 BINKF-/(mg/kg)
(BN & 7 RSD/% [l /% RSD/%
0.05 72.7 0.8 92.7 1.3
7 WEIEER 0.10 87.8 1.3 95.4 1.9
0.25 84.7 1.0 93.8 2.1
0.05 87.0 2.1 94.5 1.5
8 SAME IR 0.10 83.7 1.7 93.4 2.4
0.25 86.0 0.4 96.7 1.1
0.05 104.6 3.0 95.7 2.0
9 IERFR 0.10 99.1 4.0 97.8 3.1
0.25 92.4 3.5 96.4 25
3 i (6] &, 2%, XIEh, 55, WRUTTHE P F] B Ao I OR A 2 it AR IR A i
g ¥

ARE AN LA T T MU 22 B B B PR A R AN
A 3 G B SR (R R, AN S X8 T 9 B B AR Al i A
[ it ™ FE A 24 T AT R AR o ASIFTE AR A S B AG
CAER G 2 TR, 8 7 AR €3 - i 1
[ 300 5 0BRSS R A BT b O Bl b BB D
RERLIN I T8k o T ke Ry . REUE W, HATR
e B SE B R (L, A M £ A R DR £ P B AL S
A IR AL T T EOAR S

SE 3k
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