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Determination of five kinds of organic acids in bacterial liquid by
high performance liquid chromatography
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Abstract: An analytical method for simultaneous determination of five kinds of organic acid metabolites in
Alcaligenes faecalis is established by means of high performance liquid chromatography. An Agilent Eclipse XDB-C18
column (4. 6x150 mm,5 pm) is used,the mixed mobile phase is composed of disodium hydrogen phosphate : methanol =
97:3, the flow rate is 0. 6 mL-min~" , the detection wavelength is 210 nm , the column temperature is 35°C , and injection
volume is 20 pL.Results show that this method can easily and quickly separate five kinds of organic acids ( succinic
acid, lactic acid, citric acid, glyoxylic acid and malic acid) within 10 minutes, shows good peak shape and good
resolution , and exhibits good linear relationship between the concentrations of each acid and chromatographic peak area.lt
delivers a correlation coefficient not less than 0.999 5, a standard addition recovery rate of 99.22%—103. 60% , and a
relative standard deviation less than 5%.1t is verified that this method is simple and rapid,and shows the characteristics
such as simple pretreatment, good separation effect, high precision and high recovery rate.lIt can be used to simultaneously
determine the contents of five kinds of organic acids.
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R 356. 5002 342. 4141 321.2888 342.7878 329. 8966 344.3287 339. 5360 3.62
BN 640. 7248 644. 6452 615. 0873 640. 4264 661. 1902 646. 4401 641. 4190 2.33
PR 512.2382 499. 2878 509. 1498 506. 9613 510. 8198 509. 2408 507. 9496 0. 90
T 352. 5953 336. 8113 330.9319 339. 3829 356. 5183 356. 4260 345. 4443 3.21

3.5 TREMRAR
2. 2.2 R il # B A5 B AR, 23901
FEETHE 0.2.4.6.8 h i, 4% 2. 1 3 F @ik

PRI AE i SR TR, T A XS AR IR 22 (L (RSD) ,
LERANFE 5 Fis, HI2 5 A5 Ma MR RSD
TE5.00% VAT, RIAFE A TE 8 h INAREPE LA

U T AL
HHLER YiE RSD/ %
0Oh 2h 4h 6h 8h
LFETR 721. 9389 713. 5383 731. 1161 712. 5558 720. 2688 719. 8836 1.04
MR 356. 5002 356.7923 362. 7361 351. 6272 362. 8926 358. 1097 1.33
iR 640. 7248 677. 0679 693. 4602 669. 7396 690. 7696 674. 3524 3.14
FrEIR 512.2382 521.3776 531. 6818 512. 4807 521. 6152 519. 8787 1.54
T 352. 5953 358. 1849 354. 0066 353.2808 359. 7587 355. 5652 0. 90




- 230 - 4K AL L F A3 EFE4H

3.6 nEREK RIS
B g m ke sk i, 4 3 0, B 3 mL, 43
SRR BT 1 L RERR SRR LR A7 R A
TR R 2.1 IR B A AR e %
VTR DR 251 L& 6.
F6 MEREIW XL R

Fef mA B SR i

W/ bR WREE/ WREE(E/ By )
- hﬁ# EfH fH/ ER/ ——

(mg- m/ (mg- (mg- % o

L) mg LT L)

LR 328 100 428 438.0588 102.35020 100.2748
200 528  533.0793 100. 96200

300 628  612.3762 97.51213

SRR 240 100 340 355.0363 104.42240 99.22401
200 440  397.2869 90.29247
300 540  555.9684 102.95710

FLAR 346 100 446 453.9423 101.78080 100. 7982
200 546 539.0066 98.71916
300 646  658.2399 101. 89470

i 254 100 354 361.7353 102. 18510 103. 6020
200 454 471.1858 103.78540
300 554 580.7881 104.83540

i
]

460 100 560  544.4471 97.22269 101.6313
200 660  682.6993 103.43930
300 760  792.1634 104.23200

3.7 HmEENE

T3 AR A8 B, 4% 2. 2.2 TiT 7 ik i
TRV, T 2.1 T T g SRR I | R Y
EREEIILIE 1,

6 8 10 12 14
B} 18] /min

| —Z R 2SR 3—FLR s 4— WP AF IR 5— T R
W1 #& HPLC &3 H
P T T AT, 3 AN R i #6 TE 1HE A
P OB SRR FLR ArBERR LT R, 5 Rk
FREF I o35 R T7 2 mT DA T W ot 5
PR R AGEN

4 it

AT L T — M08 Y S OB G35 7k
I LA BT v A 151, ER I S T B R A A
TR FLRR MR | CTERR ISR & i, AT
PR RO — 52 2 R T ERR I E A LR & AR At 1
ZLRRGIN T BL, BTSRRI, A D ik P ERG, 5 Rl
AHURIILE 10 min PAFEIA R 3, Al LSS 3L R
AR A HLIRR 2 i ) PR E

S 3k

[1] Sallam K I, Abd-Elghany S M, Hussein M A, et al.Microbial decon-
tamination of beef carcass surfaces by lactic acid, acetic acid, and
trisodium phosphate sprays [ J ]. BioMed Research International,
2020,2020;1-11.

(2] EHEEREN, XU, WG AE I S5 RIAFF B 9 FhA HLER RS ¥ 1Y &
SCGRCRTAG I 2% PO AR [0 ] BT B, 2011, 27 (5) £ 519:
591-594.

[3] RFEW IR, ATRAR 55 JORZ LB AR 35 9 1 Ak 2 153
W[ )] E 252435 ,2011,36(7) :874-880.

[4] HoKE, RHED AT, 55 K BESE N A4 FUH Alternaria sp. X
G A (] LI %42%08, 2017,23(7) 64~
67.

[5] Amorisco A, Locaputo V,Pastore C,et al.Identification of Low mo-

lecular weight organic acids by ion chromatography/hybrid quadru-

pole time-of-flight mass spectrometry during Uniblu-A ozonation

[ J].Rapid Communications in Mass Spectrometry,2013,27 (1) :

187-199.

T Ak R, AR A v S A B T e 3k A HL

FR[J].5rHifka% 1994, (12) :1234-1237.

—
[=)}
[

[7] Ivanova-Petropulos V,Naceva Z,Sandor V et al.Fast determination
of lactic, succinic, malic, tartaric , shikimic, and citric acids in red
Vranec wines by CZE-ESI-QTOF-MS[ J ].Electrophoresis, 2018, 39
(13) :1597-1605.

(8] /N2, B WAL 6 400 78 Pl UK — I 2 4% SR 125 4 B
DS Pt A LR ()] 5 A A A 2R 4T, 1997, (9)
1453-1455.

[9] Bernardes A N,Godoi L A G, Camiloti P R.Organic acids and alco-
hols quantification by HPLC/RID in sugarcane vinasse : Analytical
method validation and matrix effect assessment [ J ]. International
Journal of Environmental Analytical Chemistry, 2021, 101 (3):
325-336.

[10] Mortera P, Zuljan F A, Magni C, et al. Multivariate analysis of
organic acids in fermented food from reversed-phase high-perform-
ance liquid chromatography data [ J]. Talanta: The International
Journal of Pure and Applied Analytical Chemistry,2018,178; 15~
23.

(F#% 236 )



- 236 -

(6]

[8

[

(9]

[10]

[11]

[12]

[13]

[15]

[11

[

[12]

[13

[

[14]

[15]

cence light-up probe for visualizing intracellular peroxynitrite[ J].
Talanta,2019,197:431-435.

Pacher P,Beckman J S, Liaudet L.Nitric oxide and peroxynitrite in
health and disease[ J].Physiological Reviews,2007,87 (1) :315-
424.

Chen Y R,Chen C L, Chen W, et al.Formation of protein tyrosine
ortho-semiquinone radical and nitrotyrosine from cytochrome c-de-
rived tyrosyl radical[ J].Journal of Biological Chemistry,2004,279
(17) :18054-18062.

Amatore C, Arbault S, Bruce D, et al.Characterization of the electro-
chemical oxidation of peroxynitrite: Relevance to oxidative stress
bursts measured at the single cell level [ J].Chemistry-A European
Journal ,2001,7(19) :4171-4179.

Daiber A, Oelze M, August M, et al. Detection of superoxide and
peroxynitrite in model systems and mitochondria by the luminol an-
alogue L-012[ J].Free Radical Research,2004,38(3) :259-269.
Zhang J, Zhen X, Upputuri P K, et al. Activatable photoacoustic
nanoprobes for in vivo ratiometric imaging of peroxynitrite[ J].Ad-
vanced Materials,2017,29(6) :1604764.

Chu C,Lu X,Wang Z et al.Cocktail polyprodrug nanoparticles con-
currently release cisplatin and peroxynitrite-generating nitric oxide
in cisplatin-resistant cancers[ J].Chem Eng J,2020,402.126125.
Liu C, Duan Q, Zhang X, et al. A novel hepatoma-specific
fluorescent probe for imaging endogenous peroxynitrite in live
HepG2 cells[ J].Sens Actuators,B,2019,289.124-130.

Hu J, Shao C, Wang X, et al.Imaging dynamic peroxynitrite fluxes
in epileptic brains with a near-infrared fluorescent probe[ J].Adv
Sci,2019,6(15) :1900341.

Wu D,RuJ C,Chuang Y W, et al.A far-red-emitting fluorescence
probe for sensitive and selective detection of peroxynitrite in live
cells and tissues[ J].Anal Chem,2017,89(20) :10924-10931.

Li J B,Chen L,Wang Q,et al.A bioluminescent probe for imaging

endogenous peroxynitrite in living cells and mice[ J].Anal Chem,

(E#% 230 M)

Zhang M J,Chou J,Sun Z W ,et al.Gas chromatography/mass spec-
trometry analysis of organic acid profiles in human serum; A
protocol of direct ultrasound-assisted derivatization [ J ]. Rapid
Communications in Mass Spectrometry, 2021, 35 (17); 9149 -
9157.

TG, R0 5 v A, A5 SR ik I 0ol LA T R
A HLERINE [ 1] & kAL ,2010,31(S1) :133-137.

R —8k, BOfER], SOULRL , 45 B T 2 o0 4 B i AR A i 2
Prh A BRI & R 5T [ ] R 28,2020, 51 (14) 13679
3685.

FARME, . (O3 1 & R R R B R A A T ] IR
#1,1979, (3) :45-51,43.

WREERL, IR B AR ARDR 55 AN [ S B B T 4 0 IX T B 2R 52 7
FRTGHERLA LA [ )] B e 2 I e A 2% 4, 2021, 12.(24)

LA 4L T

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

2018,90(6) :4167-4173.

Wu Y, Shi A,Li Y,et al. A near-infrared xanthene fluorescence
probe for monitoring peroxynitrite in living cells and mouse inflam-
mation model[ J].Analyst,2018,143(22) ;5512-5519.

LiJ,Lim C S,Kim G, et al. Highly selective and sensitive two-
photon fluorescence probe for endogenous peroxynitrite detection
and its applications in living cells and tissues[ J]. Anal Chem,
2017,89(16) :8496-8500.

Zhou D Y,LI'Y,Jiang W L, et al.A ratiometric fluorescent probe for
peroxynitrite prepared by de novo synthesis and its application in
assessing the mitochondrial oxidative stress status in cells and in
vivo[ J].Chem Commun,2018,54(82) :11590-11593.

Cao J,An W ,Reeves A G,et al.A chemiluminescent probe for cel-
lular peroxynitrite using a self-immolative oxidative decarbonylation
reaction[ J|.Chem Sci,2018,9(9) :2552-2558.

Wang C,Shu W, Chen Q,et al.A simple dual-response fluorescent
probe for imaging of viscosity and ONOO™ through different fluores-
cence signals in living cells and zebrafish[ J ].Spectrochimica Acta

2021,

Part A:. Molecular and Biomolecular

260:119990.

Spectroscopy,

Wu L, Tian X,Han H H,et al.A Simple near-infrared fluorescent
probe for the detection of peroxynitrite[ J].Chemistry Open,2019,8
(12) :1407-1409.

Xia L, Tong Y,Li L,et al.A selective fluorescent turn-on probe for
imaging peroxynitrite in living cells and drug-damaged liver tissues
[J].Talanta,2019,204.431-437.

Zhao X, Jiang Y, Chen Y, et al. A new “off-on” NIR fluorescence
probe for determination and bio-imaging of mitochondrial hypochlo-
rite in living cells and zebrafish [ J]. Spectrochim Acta: Part A,
2019,219:509-516.

Weber M, Mackenzie A B,Bull S D, et al.Fluorescence-based tool
to detect endogenous peroxynitrite in M1-polarized murine J774.2

macrophages[ J].Anal Chem,2018,90(17) ;:10621-10627. 1

[16]

[17]

[18]

[19]

[20]

[21]

9556-9564.

M, B30T, mat R, S R R 7 i R R R XU F 5
[J] 4R, 2021,38( 11) :1921-1929.

PiHa 7S HPLC R0 SR 4R I v 9 BN PR LIRS &
HEFTE[ T] K ,2021,48(12) :39-43.
WA, 2750, S S 1A F2 R R % AT MR AL IR
D52 B R BN [ D] B R, 2022,43(7) 1 1-7.
AR FREAE, XIDE 22 F ORI R RO A5 B4 75 32 I (E ANl 2
RSP E EAE [T] .8 50, 2021,37(12) 46—
51.

EEUR, BARE G 55, % R GARPRBL T B WR1-4 (7B ER
PERFSE [ J] A AE WP AR 4% ,2022,30( 1) : 114-124.

Gamble T N, Betlach M R, Tiedje J M.Numerically dominant deni-
trifying 352 bacteria from world soils[ J].Appl Environ Microbiol,
1977,33.:926-939. 1



