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Determination of pyruvate in solid weight loss health food by ultra
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for determination of pyruvate in health food by ultra performance
liquid chromatography-tandem mass spectrometry. Methods Health food undergoes processing steps such as
grinding and extraction, and then the extracted solution was acidified and injected into an ultra performance liquid
chromatography tandem mass spectrometer for analysis in the form of free pyruvic acid. Results The linearity of
sodium pyruvate was good in the range of 0.1-10.0 pg/mL, with a limit of detection of 20 ng/mL and a limit of
quantification of 50 ng/mL. At mass concentrations of 0.25, 2.50 and 7.50 pg/mL, the recovery rates were
87.36%-94.19%, the relative standard deviation was less than 10% (n=6). Conclusion This method has simple
sample preparation steps, high detection sensitivity, and good repeatability, and can be used for rapid and accurate
determination of pyruvic acid content in food, providing technical support for the rational and standardized
application of pyruvic acid.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; pyruvate; pyruvic acid; health

food

#4220 WA E A D SR R 20— 1R

#JIN Shao-Ming and WANG Yao-Nan are Co-first Authors

HEEEE: XUBIE, WL, DyBRAISEoL, T8Tr m oy & ahAetin /34 . E-mail: liutongtong@nifde.org.cn

*Corresponding author: LIU Tong-Tong, Master, Associate Professor, National Institutes for Food and Drug Control, Beijing 100050, China.
E-mail: liutongtong@nifdc.org.cn



140 B dn 2 4 R R I A 4R

FH15E

0 51 &

N R RN 2 S R AU B B S A PR, 2
PSS L T A0 B 11 T3t — R SR S A QOB R 2R ) S
I3 F, TEMNEHE T A A LRI R p A R . BT
FAET AN, BT ZAAETACR . Wil . Wl 200
gt U DR R A A= A N A S SR A0 TG S i ok
FErp AR RE . N ERRRE 2 LR SR AT U 1,
TEEL bl b 2 AN B REE AT U, LA AR S .
MRENAE . CATIIPL AR TEUESE, AR R ER 7R A P HAT s
BN FE, SR B AHLRE, S5t Ty, WBk A AL,
PO 55 ik 2 A F R

NIARRAGER 1A B b 7E50 T 1997 AESE [ L,
ERRAEAMG SRR, A KUEE— e ™ i
UTAER, LIPN BRI Al ) £ i S DR BT bl TR R A

PN B R 149 55 — R N B RR M A L2, HAT B g
AU, AR b RE, PUALRIIMAEDIEE, X2 R
HATORIPAE T, HE 0 R R e 1 20 R B (i Dy i 4% L
1 5L, AE S S 56 LA B NI RIS v 600 T BAT 3%
LH, B 3% KT

TEEL S NI, A AR G R LR, TR R
REAE W A RS AR AT U0, I B0A NI EREN . AT R 55 5L
H AR T A £ SR A R E ) MO £ b
Y FP R0 5 T PN R R BN I PR ARSI 5 vk, M R 4
ARIHEC AL E R PR 5, e A A E
PRUS TN DN WA RRES , (FLLE 7™ bt 55 6L P SCBEA B TN IR PR 45 )
T, TR ARBOTIENAE o T PR SR 80 A4 P R R K
PR TR ARG 7 3, 8 it 3 DR 2 ot v 4 PR I R E A 7
R e Ay, BEMSA A0 AL WA PTG oR, (e kN R & B
AR IS, PR FRe N R AR PR £ i 28 4

P ERRRJE 731t A 88 Da IY/NirF, 43 FriAa A
SRR, 12 5MIEK 320 nm AL A I, H TR AR
EREE X N MR A T E A, DA uAT AR A e A
DA R B 25 ko DN RRER I E R AR IR 251 T T
Fi R R v B BH 8 70 i, 2R IDE N R A 5 ko (ELXE T
A X AP AR BOR UL, AU TS SN 3B T RBUEA
AN, i85y 32 R b A B e, X LLERR I E Y
TR o A i SRR 385 - FR D T3S BRI 2 4/ N1
SE IS HERRY Y, Ay R, AR, PUT AR
SRAERE N, FEET SIS C Tz R Y, (A H g
DLSETF N BRI A SCAR I . 42 T i, ACBIRFESE T s A0
AREGE- P FOS R, ek TN ERR 2> 1R, IR,
E ST A 2 A DR, T K Bk R N R R ) 5 T,
iR DR i AT PR VA 00 1 SRR~ DR, A DGR
4 A8 AR SR T AR A

1 MRERE

1.1 MR5RF

[ I S ORI LR

e, W@, 2R %E%, £ E Thermo Fisher
Scientific 2 A]); PIERABRAN(ZLE 99%, FEE Sigma AH]);
K [ il
12 UFE5EE

TQS S ACRAH (A3 - R EX T R% (L . Masslynx £54 R
SERN A B (SE [ Waters 23 7]); S430R 1553 &5 0 ML (FE [
Eppendorf A F]); MS3 iR IE & #v (F2[E KA 2 +Al);
Secura-225D K5 % KIF-(K5 FE 0.01 mg, 7% Sartorius 23 #]);
Milli-Q M4l /KX (Z& [ Millipore 23 ]); Zorbax SB-Cg {4,
#:(2.1 mm>100 mm, 1.8 um, 3&[E Agilent A Al).

1.3 SKBHE
13,1 AREERH &

PRUERA ATV AE B PRI BB M 5 4K 20.07 mg, %%
BE 10 mL A8MP, I8 mLiBaiGBESBEMEERE
20, B FRWE N 2 mg/mL M IER, KIS
FORAE, —Z AR, R Z AT el # Ik 2 h, RE
BERZIGHREREN.

PR TARE W 1 AT RR St 2 T OB i B, il 2%
JEWE S 10.0, 5.0, 2.0, 1.0, 0.5, 0.2, 0.1 pg/mL ¥
RIVBRUE LA W, 5 EALAMHT .

1.3.2 Hamhl&

BOS B RS 30 F, BARFSR N MR, 25
SEATFREL 500 mg Hy A 18 A3 Z 10 mL 28I, fnsk 8 mL
PRGISE A 10 min 21, Z AR 1%FR)
EARZE 10 mL, A2 EE EERMAE.C, 7£ 13000 r/min
ZAF LG 10 min, BEFRRIEABGE T, 18 FEsh 73N
3, ArANhES IER, ARk R B A Wk B AR A, A
6 e , T BT REAS R A A TR AN I A SE ST A, P
LR TR (R TR BE 43318 0.25 ug/mL 1 2.5 pg/mL.
133 &#5B4&n

35T Zorbax SB-Cig fA3541:(2.1 mmx100 mm, 1.8 pm);
WA A, 01%FBK(V:IER, B. M, HHFRARLS uL;
i 0.3 mL/min; F:3: 35 °C; MIEFFATE] S mine BHETE
JRAR P ANER 1 s

F1 HHEGBIEERBETLSR

Table 1 Gradient variation parameters of liquid chromatography

o] /min AR IABUI %
A B

0 95 5
1.0 95 5
3.0 0 100
35 0 100
3.6 95 5
5.0 95 5
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Fig.1 Elution ion chromatogram of pyruvic acid under different
mobile phase conditions
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Fig.2 Full scan and product ion scan mass spectra of pyruvic acid

2k, 155 N ERRREN E I E PR METE N 0.1~10.0 pg/mL, 7]
U175 FE R Y=267.72X+44.787 AL B 8K 12=0.9993, )5k
o il 2 ) B (I R SRR B2 S5 40T, 15 214G HE B (S/N=3)
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2.4 RMEREFIEZE

A3 T 25 P REAS R A TR A R A, A TR VR R
0.25. 2.50 Fl 7.50 pg/mL AJEATREAR 6 10, MRIRIEAHBE
SCTRORE B - R I B (A T, TS N A [
AHXI AR UE N 22 (relative standard deviation, RSD), %554 L3
2 fimme 3 MREE R IBCR AT 518 87.36% . 94.19%7F
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ELF 77 i v A AR B TR R R 6 (4l 28 I 2, JGIR AR
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#z2 ARBRWEANINRERE THESZERI RSDs (n=6)

Table 2 Recovery rates and RSDs of sodium pyruvate at 2 added mass concentrations (n=6)

SN R BE /(ug/mL) Pk SEHEIR/%  RSDs/%
B 1 B2 H3 ¥ 4 ¥ 5 6
0.25 85.03 87.82 84.19 93.28 82.25 91.59 87.36 4.35
2.50 88.24 89.45 93.71 95.26 99.21 99.27 94.19 4.70
7.50 86.35 92.39 95.73 97.53 94.62 96.47 93.85 4.07
3 é_él: i é BAI Y, YAO N, XIE XY, et al. Effects of sodium pyruvate on the
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