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A RIS R, HICRE() KT 0.99, 14 FhREMBERZIYTE 0.5, 1.0 Al 5.0 mg/kg ARIIK (1 (11
69.6%%~109.4%, HIXIFRIENZE/NT 10% (n=6), JTrikEmR 1.0 me/kg. &8 %Ik P  ER R, 18
B EAS R 7 AR B S e 14 RS MBS 2525
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Determination of 14 antidiabetic drugs in health foods by ultra performance
liquid chromatography-high resolution mass spectrometry
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ABSTRACT: Objective To establish a method for determination of 14 antidiabetic drugs in health foods by ultra
performance liquid chromatography-high resolution mass spectrometry. Methods Samples were extracted with
methnol-H,O (8:2, V:V), and cleaned by C,g sorbent. The chromatographic separations were performed on an Agilent
SB Aq Cjs column (100 mmx2.1 mm, 3.0 um) with 0.1% formic acid solution and acetonitrile as mobile phase by
gradient elution. The MS analysis was operated under the positive electrospray ionization mode. Data obtained under
the Full Ms/dd-MS? scan mode or Full MS mode was used for confirmation or quantitaton, respectively. Results The
14 kinds of antidiabetic drugs had a good linear relationship within a certain concentration range, and the correlation
coefficient (r?) was greater than 0.99. The recoveries of 14 antidiabetic drugs at the supplemental levels of 0.5, 1.0 and

5.0 mg/kg were 69.6%%-109.4%, the relative standard deviations were less than 10% (n=6), and the limit of
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quantification of the method was 1.0 mg/kg. Conclusion The proposed method is fast, accurate and sensitive, which

is suitable for detecting antidiabetic drugs in different dosage forms of health foods.

KEY WORDS: antidiabetic drugs; ultra performance liquid chromatography-high resolution mass spectrometry; health

food
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o R I K PRgeit, R H R R B A
BB 1A, St RO IRE A S Az —, K
R AR RIS — K E .t TR B A SRR
PR RN BRI AR 25 e M A T4 . AR
Wt IR 24 400 (0 AS LS 07 IR B S 5 22, DRI AT Do 5 R
Jrk, SRR MAE AR AL (TR ok ok . BRTTi S LR
MR AR SRR B L, ETDARRMEAS . MR . [pHDS
WL B R SRR O AR . RS 1 R B 25 0K
i, BRI AR RE LA 25 AT A K

R MRS 254 F BAFEREIRSE . DU | i R {2 i
R RS RGN . a- TGRS, H %24
oAUl SR o SRl A= N SN IR AR 5 o417 N =
TR TR OO - B TR A
(0T T A BRI PR O 124 A AT AR A Tk bR SN/T
3864-2014 H4 {4t £ i op — FSUIK . 4 2 SUNR g s 113!
FSN/T 3146-2012 € H &G 2R BN, #8550 K . A%51
FEAE L A SIMERE | 4% 50 SEMRAIN 5 B - s/ B i )
IR R Bt 12 22 RIS TR0 ) A LM 25 F ARG I . SNY/T 3864-2014
FUE T FORUIR 2 2SNl 6 I 25 W ARG i,
DR WA ETEM R, SR aE, PIPERR ST 4 g
TS FRREERIE . SN/T 3146-2012 {UHLE TR Z UK, 4%
GIRIR . K& HIFFHE . AE SRR | 4 51SENR 5 FhRE ME 24 A
W o AR M 25 (RSB R v Jr 1T, IR BZ RE 25 2 FhiE
IARZE 25 ARG i, DRIUE, iR R AR (5 o 2 ke
MAEZSZGY PG . R . ol R TR vk, DASREMER
R 5225 1, PR AR B AR

ABEFEARERIRN ] . RERICRE . MR AR AL
MUBE BT S RIS, R PR R ORE (- 12 3 T 1
R EE A, Xt 22 R 0 25 24 304 7 0 2 A6 2 AR A9,
FESXE T R S O A S A T W, DA A ORI R T O
fa B Tt 2 AR 9 B R PR AL PSR A RO S

2 MREREE

2.1 5T

UltiMate3000 # =5 A AH (@ 3% 42, BE & 7 & B A
HL. PUJCHR SR . AEIRAE . B FE#R (32 E Thermo
Scientific 2~ rl); PUAT - HL S5 B0 3E BIF 8 &5 20 B o i)

(Q-Exactive mass spectrometer)(3¢[E Thermo Scientific
A FED), BL A HLIBEE B YR (EST E); Sigma 3K15 B4
AL E Sigma 23 ]); Milli-Q 4k #% (32 F Millipore 2
A]); IKA MS3 iR el A a4 (PR E IKA A F])o

14 FhF MR AT IR S Bt B 4% | IRk B 4% . K
WA . ARFIILE | #6551 MK . A& FIE0% . A5 EER , —
WK, FORTE T R . ASE0IEHR . PAS SR . Mg 554 . KL
WK, S S TR T (L6 E>98%, &K TRC 24 H]),

HEE, OB, FRR(EI%4lE, 5 Fisher Chemical
AFD); Crs W FI(Chs, 40~60 pm), 2 —JH2-N-7 5 0 it
57 (ethylenediamine-N-propyl adsorbent, PSA, 40~60 pm).
11 52 Ak B¢ B W% B 55 (graphitized carbon black adsorbent,
GCB, 120~140 H). % B &+ W5 (Florisil, 60~100
B K tp PR AL SE (Alu-N, 150 B)(CREH 9 30 A R B
FARAF) B KN Milli-Q Bl
22 EWHE
22.1 iR

[ IR 2 AR TR E R MR FREL 10 mg 72
FHY 14 FPRERBEIS 2P0 AR B 10 mL A5, A
P B AR I 25T, —20 °CHR-AT . mIGE & 14 PP M2
YA, EAREARIRT, FHRFERBEREE R 10 mg/L
RE TR .

B K SRR (8:2, V:V): BUERAZLK 20 mL, A I f
80 mL 5],
222 HREraE

FRHRL0.50 ORI 51 0.01g)#Edh, BT 50 mL &0,
fImA 50 mL 7K (8:2, V:V), € 1 min, #7 10 min,
8000 r/min #.0> 10 min, FRHL 100 mg Cg W55 F 10 mL
REH, W2 mL BiHFRZ21ZIER4, W€ 1 min, 1500 r/min
B, BURTERGE 0.22 um EAR, 0,
223 RABEHE-ZH PR ELM

1) WAH B S

{6,384 Agilent SB AQ #£(2.1 mm x 100 mm, 3.0 pm);
WA A H 0.1%FRRAER, B WM. BB 0~
6 min, 95%~10% A; 6.0~9.0 min, {4 10% A; 9.0~9.1 min,
10%~95 % A; 9.1~12.0 min, F£¥F 95%A. ik : 300 pL/min;
FEWRL: 30 °C; #EFE R 10 pL.

2) B At

Q-Exactive i1k &4, liilf HESITR, KHIEE A,
Wi 55 ML A 3.2 KV, B A I R R B SO i
325 °CHll 350 °C, ¥ B BISIRHE %14 40 L/min
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11 10 L/min, S-lens RF {2} 60, Mt 55 S MRS B WA
B4 SR B A A T ROE VS W (A OmME R . DU AR MRFA
Ultramark 1621 FIE-A )X T b A IE . FHHf 0
4315 FH IE BSF Full MS/dd-MS? £ LL & Full MS i
T EMER A FIE B3, Full MS/dd-MS? #0415 1 k—
B4R PEE 70000 FWHM)AT 1 UECRAR I 1) — 2%
(53 PEE 17500 FWHM) — 2 & FHERE A mz 50~1000,
H 3l 25 750 (automatic gain control, AGC) I & F i AR
[6] (ion implantation time, IT) 435i% K 1.0e® Fl 100 ms;
dd-MS? “ZFEH AGC i 2.0¢°, &K IT 4 60 ms,
isolation window % & 4 2.0mvz, Full MS 5T i B S
43 HEER 70000 FWHM, $3#53E Rl mvz 50~1000, AGC
3e®, F K IT H 200 ms.
224 KB IAEMLK

BRA TR H B BS] 100 ng/mL, FHRKFFE
A 50, 25, 10, 5. 2.5, 1.0 ng/mL, 1SR SFRUERW; 16
2R . BEMEASH . BEEICEERE S P IIA 1.00 mL
W&y 1.0, 2.5, 5.0, 10.0, 25.0, 50.0, 100.0 ng/mL 1
FRUEV W, A 49 mL HEE-/K(8:2, ViV), HARH5R#%
“2. 2.2 EATAb P, F5 3R T/EZk . UHPLC-Q-Exactive
MS FEREINRE, LA 443 0 T ARG 0 et ik B 22 il i 2%,
B AP RER TAEZR | e e R %L,

3 HERS55H

3.1 BUEFMHK

B 14 Tl MBS 25 W0 ORI WO AR (3 -
B R ZR P, 5 14 P MRS 25 W0 1E I e 5 R U
G IENEIEEE i S WO L CITA [ PR 2B i I B o o £
BEATR 14 PO IR P03 T 3145 RLAF 9 G i e A g

Ry o B, T s T A Ak A 4 1 o (B AT I
B, R REAE I 3 AN A T R AT

A Full MS/dd-MS* A5 )R iR FE &
PEATIfAE, Full MS/dd-MS* #2040 % 1 IR—4 Full-ms 4247
RN 1 Wk dd-ms? BRI — %44 . Full-ms F1 dd-ms?
F3E 4> 9% 0 70000FWHM Al 17500FWHM 143 3%,
Full-ms 7€ DU KT 364 H AR VR N AT R F, dd-MS®
Xt EARRE 0 R 2 T4 L O T 3E R full-ms AT
TR, T EAE B EAN R Z e R . RS
PR A B R T g 0 O RS R R A R, H
TFHEEERIEAR, =43 HER AN 140000 FWHM)H#E i 3557
W REUE . ST RZHH, 70000 FWHM [ 43 385 2
HAER . T dd-ms® 3348, KA 17500 FWHM 894398 L
AR A IR full-ms HAT 20544 5

T Full MS/dd-MS* # &1 k — i 7, R
TEE AT I B R Full MS B, DL B RS W6k
B AT e, [R) IR 1 (ARG o ORI R R
i H AR A I T eV o 76 Full-ms BECN, & 409
&y 70000 FWHM.,

1E Full MS/dd-MS? B T X} 14 Fp 25 IRAhrifE
W4T HPLC-Q-Exactive KU#l-R4E, MRIE [M+H]HISI
SR X SR A 3 ) O DR 5 A TR TR, AR
TR PR ICRE B 10 S B LA KA B s I, P B
THRIBGEE PR EFER . BRERWRET. 7B
T, R EE) 45 B 40 A B antidiabetic drug database £{3%
FEHR, JEY antidiabetic drug database, 14 FlfEHE 25 102 FR
SRR E R 1o R 1 AT I, 14 FhEEME 25 Y 5
IR ZE N 0.69x107°~3.61x107°,

1 4MEREARR. 2 FRARRERER

Table 1 Name, formular and mass spectrometry informations of 14 antidiabetic drugs

%' L EA AT [MHHE M [MHHRSEIE R R (<107 Tt
1 LB Cp3HysCIN;O5S 494.15110 494.15240 2.63 169.00500
2 & 5105 bk C15sH26N,0,S 367.16860 367.16940 2.18 170.15390
3 L ZBatss Ci5sHyN;058 324.13764 324.13864 3.08 110.09670
4 LY IESS C24H34N,05S 491.23227 491.23360 2.7 352.13240
5 LTS CyHpNsO,S 446.18570 446.18730 3.59 321.10110
6 % 51 i C,7H33N;04S 528.21628 528.21810 3.44 403.13280
7 —HXUIR C4HyiN; 130.10872 130.10919 3.61 71.06116
8 b RIS C1oH,sNO; 316.19072 316.19156 265 298.17993
9 HAF A C19H,;NO; 318.20637 318.20615 0.69 166.08624
10 AR CoH 5N 206.14002 206.14056 2.62 105.07025
11 MH A% 51 il C1oHN,058 357.12674 357.12747 2.04 134.09640
12 Ktk 1) 4% CyH3eN, 0,4 453.27478 453.27573 2.1 230.19020
13 % & 5 C5H19N;0;S 358.12199 358.12258 1.64 135.09180
14 R OR Al TR C1,HsN,058 271.11109 271.11133 0.88 155.01610
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3.2 HRHEeERHFNTK

T EH R T OISR, AR T
SR S AT IR SE A, DRI KR RS A 0. 1% R SR 3G 5
BT F AL R o X LT Shids 77 A 2 G 61T EL AR,
SERFITE 2 P AR R T HARZHTIFE 10 min N34 T]
BEGHAE, 0.1%F K- IR RV By, &
e A PR BRI L 0.1% FH R /K - FF B0 28 A0 £ P B i) 0
HREACE YT AR L e . Bk, S8 0.1%F K
-CIEVE R ZIu s RIA R

HRFZ LR T R B JOR 52 . A T
Thermo Fisher Hypersil Gold C g f4i5%41:(2.1 mmx100 mm,
1.8 um)Fl Agilent SB AQ i 41(2.1 mmx100 mm, 3.0 um)2
R ETERE I B SOR . S5 SR I, — HOBUNCE TRk e,
1£ Hypersil Gold Cg #: FIEABH R, AN
0.86 min(/¥ 1b), TMi7E SB AQHE I, — F SUIKAG {4 B it a] Ay
1.46 min(El la). 14 MEEYT, IR SR
SB AQ H:_ 1R B HF R4 14 7.09 min F1 7.15 min, KikF]
LRy, HARKb AW FAGE B FLE 4 25 7E Hypersil
Gold Cis#t BA 3 LB WIARSEIMEL 3, 43 Bl e iks
1) 2% FIRE B Ik (£ B S (1] 43331 2 5.52 min A 5.61 min), K
K6 50 2 FAS 51 75 RF (DR B2 B TR] 535311 8 6.24 min 1 6.19 min) |
TR s 51 4 FAS 51 56 IR (DR B8 B 0] 43 51 0 6.76 min I
6.73 min), Zi A LA, ¥ Agilent SB AQ 1 A
(2.1 mmx100 mm, 3.0 um)E R 20 B,

3.3 REIRCIBEMHMIL
331 REEMHMHA

fE 0.5 g BEWEDR . MRS . S RFES IR R i n
2 mg/kg FIFEBEZGY, 23 BILL 50 mL HIEE . 80%FFEL-/K |
50%HEE-/K . 21 . 80% L ME-7K . 50% 2 - /K A THRER, LA
TR B RIS, SRR 2, R R, REUE
TS BEER 24 1 TS F R M R, 6 FPHRIBGRR L4, FaHi s
W FBEREAT L 80% - 7K AE Sy 2 B 70 it [ olig 26 f £,
AN 73.8%F1 78.4%. T INES LR N AW AR
Yy, HAR FEAFER G il PR eSSl a, R
FHAE 2 NG 2l P I, AR RIA R 2, RA 50%0
R - K AR BBGRTRI B, R SRV A sty (RS0 SR AT
SRR B IER R R B 6 R BGATFR X RS
I B4 P £ - 247 1S3 140>80% . DA B3 1) v 3 P P % 1
L 80% HH - 7K A A R BT e 1
332 AL

QuEChERS Jy 2R F 43 Bl [ AH < B Oy SNtk A 7 Ak,
HOFH )W B R AL 5 Cig. PSA . GCB . Florisil DL}
Alumina-N o W B FI7E D B 2% 5 A [ BsF, 7 B P B H AR Ak
G4, BEsssZun BAnib G e I, A 8 43 I
B, WS EEEREXT B ARG I M /N B W B R

F 2 AEHRBURAF R B E S0
Table 2 Influence of different extraction solutions on the
recoveries

PRI FEMEDIRY % FEMER/% EINES Y%
B 55.1 73.6 82.2
80% FH BE-7K 73.8 78.4 80.4
50% FH BE-7K 47.2 70.0 89.6
2Nk 70.2 77.8 86.6
80%ZNE-7K 62.0 69.5 88.8
50%ZNE-7K 54.3 74.9 80.6
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#: (a) Thermo Fisher Hypersil Gold C;s &4+ (2.1 mmx100 mm,
1.8 pm); (b) Agilent SB AQ Cys f2%41:(2.1 mm=100 mm, 3.0 pm)
1-14 B GYT8: 1. UG 2. K23 3. B K5
Tl 4. WEASSNEA; 5. Ak 44 6. FHOREE TR, 7. & HINLGE; 8. K
HIUAS; 9. MEIITFHRE 10. MR, 11. JBHEHAS; 12, A% 51 HMR;
13. #&HFENR; 14. 5 MH ,

1 AR BN 14 TR IR SE 259 43 B 8O Y 52 )
Fig.1 Influence of different columns on the separation
performance of 14 antidiabetic drugs

0.5 g BEWETIRY . BEAEES . WNFESIE I
2 mg/kg FIBEMEZS Y, 4 80% I BE-/KIRIUR, 2 mL L7
W, 435kl 100 mg Cig. PSA. Aluminum, GCB. Florisil
HATEALIG, £ 0.22 pm PEME, FALK, HLBEAS [ R B R
Wz B g [l e o2, LA ) 94 T A 428 R A 351004 A kg Xof BB
RN 3,
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XS AE AT BT BB, R C i A Florisil b5
B35 el i 23 56 HRZH 230, (HCRFH Florisil ik J5 — B XL
FICRIZR 2 BN [l i % B S AT % B2 . SR ] Alumina-N |
PSA Fl GCB b5 9 F- 2 N I8 F %) I, UiBHIX 3
Fuge B3R5t B AR &0 — e R R RE F7 o 2R A HER, R
FA C g WM B FIEA T A 5O A0

R 3 ASEIRBIR xAR I0 B 2R B R0

Table 3 Influence of different adsorbents on the recoveries

W 551 VIR /% BEEESR /% W RVESIRE/ %
Cis 111.1 74.4 86.6
PSA 79.7 45.8 48.6
GCB 42.7 29.7 35.4
Florisil 112.4 72.6 84.0
Alumina-N 109.7 61.4 68.1
Xt REZH 111.0 71.8 86.5

34 FHEMNZMTEEREHR

I 14 FOREELSY M FRUERG GG i, 1 0.1%FA-24
B (1:9, V:V)H B A 7] e B8 A TR A b ofE LV R, R
Full-MS A5 =CHEFT 80 R A4, BEeg 7 ik, e AR
W BE T b o i VA R JUT o g R YT AR, R0 B R Al
IR HBR(SIN=3), S5RILFE 445 R %M, 14 FhRems
5IFE 1~250 ng/mL PYMREEVE B N L X R RAF, MR R

H(AHKT 0.99,

PIBEBBIME ML SIN=3 A A b B e Ak B R 4G HH PR
(limit of detection, LOD), LIAEIAZ!] IN=10 HF#H b AR AR
e 7 H 7 PR (limit of quantity, LOQ). AR BORAM
FRH B AT AR TR, ARG BN AL A %o g {5 e L 55T
(NI &, LA IZAE S P i B . 14 Fh i
WAL S0k R 0.3 mg/kg, ERFRA 1.0 mg/kg.

35 EYERKEZEELE

FEAS ABENEDINS . BEMEAS . FA I 2 S8 I v 43 S s
0.5, 1.0 Fl1 5.0 mg/kg MIBEEZS 2, LLIETTINFR 2k 22 i,
WE 14 RSP s B, 4583k 5 BR. |
£ 5 ATAHL BEREYVRINPRKE N 0.5 mg/kg B, [HIBCRLAE
75.2%~89.2%2 6], RSD 7E 3.35%~12.9%2 [f); JNkrukE Hy
1.0 mg/kg Bf, IR AE 82.6%~103.7%Z [f], RSD 1E
3.1%~7.59%Z []; AR R 5.0 mgke B, [EIRLE
85.8%~97.6% 2 [ii], RSD 7E 2.76%~4.78%2 [vi] , KEBHA bR
WeREH 0.5 mg/kg B, ISEEAE 69.2%~92.0%2Z 1], RSD 7
4.35%~12.4%Z [0, JIFRHE 1.0 me/kg B, [AfiR1E
73.7%~93.4%2 [i], RSD 1 4.42%~8.8% [A] Z [f]; finkrik
[ 5.0 mg/kg I, MIHETE 85.7%~99.7%Z [, RSD 7E
2.56%~6.97%Z 1] . FERERLEEMARAE R 0.5mg/kg BT, [H]
RTE 69.6%~89.1%22 18], RSD 7E 6.56%~9.64%2 [8]; il
PRI R 1.0 mg/kg B, [EMCHRLE 74.6%~101.8%2 [E], RSD
TE 3.63%~ 9.14%Z [H]; JNFRyE A 5.0 mg/kg BF, EISRAE
94.8%~109.4%2 [A], RSD 7£ 3.56%~7.74%22 [f]

R4 14 MIEEDHYNLMESE. KMEEEMEXRY

Table 4 Regression equations, linear ranges and correlation coefficients of 14 antidiabetic drugs

'S et/ AN EyiE LR PETE I/ (ng/mL) AHOC R
1 L2 NI Y=1.28x10°X-2.86x10° 1~250 0.9990
2 & 5 e ik Y=5.23x10°X-3.43x10° 1~250 0.9997
3 & 5 55 ¢ Y=1.05x10"X+7.12x10° 1~250 0.9991
4 & 51 3% i Y=8.86x10°X-2.82x10° 1~250 0.9976
5 & 51 Atk g Y=1.05x10°%-2.27x10° 1~250 0.9992
6 & 471 s Y=1.94x10°X-3.82x10° 1~250 0.9989
7 ZHRUIR Y=4.10x10°X+1.36x10° 1~250 0.9997
8 PSS Y=6.88x10°X+6.42x10° 1~250 0.9998
9 e TIES Y=3.92x10°X-1.85x10° 1~250 0.9998
10 AR IR Y=1.40x10"X+2.06x107 1~250 0.9964
11 nEA% 41) il Y=2.89x10°X+1.21x10’ 1~250 0.9974
12 Bk G4 Y=1.50x10"X+2.45x10’ 1~250 0.9994
13 2 k& 5 Y=4.93x10°%+3.81x10’ 1~250 0.9911
14 FH 2T T 0k Y=2.34x10°%+1.01x10° 1~250 0.9999
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x5 FRFEREERTRM 14 FEEMAEZ IR B R R ABXHRERE (n=6)

Table 5 The recoveries and the relative standard deviation of the 14 antidiabetic drugs in different health products (n=6)

o P A 0.5 mg/kg 1.0 mg/kg 5.0 mg/kg
B /% RSD/% B /% RSD/% B /% RSD/%

1 2R S #i 7 89.2 3.35 93.0 6.42 95.5 4.61
2551 82.9 435 82.5 4.42 93.4 5.07
g4 78.8 8.91 87.1 6.86 105.4 6.94

2 & 51 B R #3551 83.6 8.4 98.2 6.64 96.1 5.83
A 82.6 10.5 86.1 7.95 94.9 6.44

5 72.1 7.62 79.4 6.25 103.3 6.63

3 &5 554 #i 7 86.4 8.12 103.1 5.56 94.9 3.1
F3il 81.7 7.64 83.3 8.8 99.7 6.23
g 72.2 8.67 80.2 7.62 94.8 7.74
4 & 51 £ ik #3551 89.2 8.76 94.8 6.82 89.3 424
A 76.8 9.82 84.9 6.03 87.9 6.76
(E 78.1 9.64 96.4 7.54 109.4 7.14

5 & F kg #i7 82.4 7.72 95.7 5.64 99.4 7.59
F3il 87 8.31 90.4 7.27 96.8 5.58

g 72.8 9.08 80.8 3.71 104.6 6.91

6 & 471 nes i #l 83.2 6.57 87.4 7.31 85.8 5.16
ZH 82.9 7.21 83.5 6.34 93.9 434

E 89.1 9.18 98.1 7.38 102.3 5.33

7 ZHOBUIR #i7 75.2 10.3 81.4 6.92 83.4 517
Pl 69.2 7.42 73.7 6.96 86.5 5.95

g 72.3 9.19 79.5 3.66 100.8 5.43

8 BN GEIES #351 86 8.16 83.1 8.59 95.7 5.24
ZH 91.9 12.4 88.7 8.28 85.7 2.56

F 74.1 8.66 101.8 8.35 98.8 6.37

9 I IIES bagil 80.9 10.9 86.1 8.54 99.8 6.56
P3| 92 5.33 93.4 7.13 92 6.97

g4 80.9 6.56 81.8 3.63 99.5 5.82

10 IR #l 82.8 7.9 89.2 7.67 82.6 5.85
A 71.2 7.8 82.3 5.97 88.1 6.84

(E 69.6 7.75 74.6 9.06 98.2 5.73

11 MH A& 471 i) #i 7 81.4 10.1 100.5 8.75 103.7 4.93
P3il 84.6 8.61 88.2 8.51 92.7 4.56

g 72.9 7.07 83.1 8.03 97.9 5.86

12 Bt 4% #351 88.9 6.96 110.6 8.93 99.8 6.46
Z5 78.1 8.75 84.1 6.67 99.4 5.49

Jre e 80.6 8.39 92.2 4.91 98.1 3.68

13 2 K& 5 #i 7 89.1 6.42 105.1 8.99 94.4 5.77
ZH 78.1 9.29 81.4 6.93 93.5 5.57

Jie 77.2 9.23 86.7 6.57 104.7 4.15

14 R0 T % #351 84.2 12.9 91.6 9.15 101.3 7.04
55 77.9 7.27 89.1 4.67 94.6 4.65

g’ 84.1 8.25 91.3 9.14 96.8 3.56
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Ion chromatograms of blanks and matrix supplements in different health products
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Table 6 Sample informations and analysis results of different health food

e FE 2R Fis HETR ORIEE S
1 RUE NS R 2 0.5 g/hr U i v A MR B ] A
2 CIrRIERERERTBY R3S 0.5 g/4% mMRIIL A
3 FEATERE BRMIE 3 /4% G HEHIR S A PR AT FR A F A
4 R RIH V8 ZE 30 g/4% KB IR K AR A i AT B2 ) Akt
5 B A RREHES TR S % 500 mg/ki BRI A A R RAT B A
6 JE BT Ry 90 /i A FE A PR A B ) At
7 AT VES e 0.4 g/hr BT P BT A M B ARAT IR A
8 DAE/NCSR 5T BS 3 /4% Wi P 71T 7 A i BRI DR A PR ] A
9 B[R & TH VB 2% 3 /4% KRBT IR & DR pg i A PR 7 A
10 LRGBS 3 g% TLPGA 7R 2R T A BR A F) HAr
11 B[R R IH 2 30 g/4% KB IR 2 R At i AT B2 ) A
12 £ AR E IR IR (il Bh R ) 200 g/fi 5 FEUHERR I 254 BRA | (5™ [ P HE) A
13 B JR R & 5% 400 g/4% R IR K P A it A B A ) AAar
14 B[R BB FRE 30 g/4% BB R K O A i A B A ) A
15 B JR ¥ 2 30 g/4% KRBT IR K DR A i A R ) PN oA
16 A AR A 30 g/4% KU TR X2 (5 B i AT PR A ] ER o4
17 R B AR Ry 900 g/Wr eIl A
18 T 1 R TR R 2 A 0.4 g/ RSP A OR AR AT B ) A
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