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Abstract: The high performance liquid chromatography ( HPLC ) method for simultaneous determination of 12 kinds of organic
acids was established,in order to study the changes of organic acids in the fermentation process of edible plant source Jiaosu,
such as Prunus mume Jiaosu,sea—buckthorn Jiaosu, pitaya Jiaosu, boysenberry Jiaosu and gold Jiaosu.The contents of organic
acid in five edible plant source Jiaosu were used as indicators for principal component analysis and hierarchical cluster analysis
heatmap to study the differences of organic acid.The optimal chromatographic conditions were as follows : Detection wavelength
of 210 nm, the mobile phase composed of methanol and 0.01 mol/L K,HPO, with pH adjusted to 2.7 by phosphoric acid
(2:98,V/V)at 20 C.Ten,eleven,nine,ten and four kinds of organic acids were determined in these edible plant source Jiaosu
by the HPLC method, respectively. Based on R software, the main factors affecting the organic acid content were studied by
principal component analysis. Two principal components were extracted, and the cumulative variance contribution rate was
77.00% . According to the hierarchical clustering and heatmap analysis of 12 kinds of organic acid metabolites in edible plant
source Jiaosu from different raw materials, the organic acids could be divided into three categories, citric acid , malic acid and

citric acid.This study can provide a method basis for the monitoring and detection of organic acids in fermentation of edible
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plant source Jiaosu.
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Fig.1  Chromatograms of mixed organic acid standard solution
in mobile phase with different concentrations of KH, PO, buffer
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Fig.2 Chromatograms of mixed organic acid standard solution

in mobile phase with different concentrations of methanol
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Fig.3 Chromatograms of mixed organic acid standard solution
in mobile phase at different column temperatures
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Table 1  Standard curves and detection limits of organic acids
Wy AR Pt £ PERBU(R) RNEVE (ng/mL) A6 i BR (g/mL)
1 HiR y =7382.864x-5208.997 0.9999 0.95~95 0.32
2 B R y =1039.959x-3356.287 0.9999 10~1000 1.80
3 SRR y =494.104x + 1886.705 0.9995 10~1000 4.08
4 FE R y =26025.161x +672.936 0.9995 0.094~9.00 0.08
5 eI y =6110.663x-8843.696 0.9998 1~100 0.45
6 BN y =441.782x-3306.572 0.9999 10~1000 5.05
7 W y =312.306x-776.427 0.9999 10.69~1069 7.43
8 Hkm y =61492.021x-4449.953 0.9999 0.096~9.60 0.12
9 FrigE R y =612.734x-2470.306 0.9999 10~1000 5.84
10 ety y =69550.321x-3992.579 0.9998 0.108~10.80 0.05
11 BEHIER y =315.614x-955.656 0.9994 10~1000 12.47
12 BETH® y =59402.781x-5295.011 0.9998 0.098~9.80 0.15

282 20204 51947



VYT 2
515 B W Azesi ]

Vol.41,N0.19,2020

K2 RRANIAR IR

Table 2 Recoveries of organic acids

LR AJEMH (mg/mL) Jin#r i (mg/mL) I i S {E ( mg/mL) I (% ) RSD(% )
R 0.02 0.03 0.05 95.41 3.00
WA R 0.12 0.30 0.45 109.78 1.10
SRR 0.89 0.50 1.36 92.51 0.20
B iR 0.0011 0.0027 0.0037 98.84 4.19
RN 0.02 0.03 0.05 97.69 1.56
A 0.23 0.30 0.54 103.29 0.11
2.k 0.13 032 0.45 99.55 0.26
kPR 0.00 0.0029 0.0025 87.28 0.18
Frigme 0.77 0.30 1.04 90.09 0.62
& R 0.0032 0.0032 0.065 109.56 0.24
BRI 0.30 0.30 0.59 98.14 0.33
W TR 0.00 0.00 0.00 88.89 2.29
#3 ITEIORSE
Table 3  Precision of the method
. A LI 1 (mg/mL)
L 1 2 3 4 5 6 RSD(%)
R 0.100 0.096 0.099 0.097 0.099 0.097 1.49
£ R 1.08 1.06 1.07 1.05 1.04 1.04 1.35
SRR 1.06 1.04 1.05 1.03 1.03 1.03 1.24
ZEHIR 0.010 0.009 0.010 0.010 0.010 0.009 0.94
RN 0.094 0.095 0.097 0.094 0.096 0.094 1.33
BNy 1.05 1.02 1.04 1.03 1.02 1.02 0.97
2. 1.10 1.07 1.09 1.08 1.08 1.08 0.93
o3k iR 0.010 0.010 0.010 0.010 0.010 0.010 0.72
Fregs 1.04 1.03 1.03 1.03 1.02 1.02 0.83
& R 0.011 0.011 0.011 0.011 0.011 0.011 0.49
BEH A 1.02 1.01 1.02 1.02 1.01 1.01 0.63
W TR 0.010 0.009 0.010 0.009 0.009 0.009 0.69
F4 5 FEAEYEEE DAL &R E SR
Table 4  Determination of organic acids in five edible plant source Jiaosu
T — : ANEE R (me/ml)
ERIT e KIPRIER bR FR ARG 2 WEMR
N 0.190 +0.002 0.099 +0.002 0.350 +0.001 0.620 +0.004 -
Wi £ R 0.250 +0.007 1.510 +0.020 0.770 +0.008 0.880 +0.002 0.098 +0.017
SRR 8.940 +0.120 7.120 +0.090 0.100 +0.032 1.680 +0.004 -
LB iR 0.012 +0.001 0.017 +0.000 0.020 +0.001 0.099 +0.001 -
PR IR 0.041 +0.004 1.180 +0.015 - - -
LR 0.450 +0.130 - 7.770 +0.089 1.240 +0.026 0.490 +0.041
2. 1.300 +0.300 1.310 £0.110 2.720 +0.083 1.640 +£0.071 0.520 +£0.004
Lok - 0.003 =0.001 - - _
Frisms 7.740 +£0.250 0.260 +0.016 0.006 +0.000 12.040 +0.086 0.580 +0.006
& R 0.006 +0.000 0.004 +0.000 0.900 +0.045 0.003 +0.000 -
BEFAR 0.590 +0.220 0.740 +0.049 1.180 +0.014 5.510 £0.051 -
BT - 0.003 +0.000 - 0.077 £0.001 -

KRR AN 2] O FhAT LR, Hrh FLIR &
R, HUOUR SR . SRR S DA T SR TR
KB FLER AT IR ER IR L LR (FLIR TR (3R
AR PTIN IR 8 Fh A3 HILIR , e b 3 2R IR 1 % i A

i, HURAT IS IR o ASBIF 58 DN K T S I 31 P 3 A 01
B bk 7 A YLER (TCPTIR LR ) Ab , 30 46 21) 35 B
PR FIVET THR o

TR AR I 2R i RO R RS B AR T 3 Rk
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R T FREIR FLIR (LR Va SIR B E TR

AR S A TR A 3 AR CR N
J, ASIT 5 B <G P 2R HP RS I B9 A PR L FLIRR L L TR
FIAT IR , B 4 Fh A LR 19 & B AR XS K. pFFE R
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BLIR AP S, e i A v N B R SRR SRS A
FILIR W BETE A i i b 3 A il Al A il
26 STRERAEMERFAENRKE=WHERS
S

AP AR WK T 1 PR 2R AN (R B XUBR 4 P, SPE 2R
PR ELA i A D P T TR AR, A T AT R AR P R AR
LR EA RGN FR MR | LR I R iR AT P, BRI IR A
R o AN TA] ORI & B AR B0 1 2R TP A AR Y Al 2 K
TR RO 2E S, PR AN TR JSORE A i B AR ) 18
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Fig4 Principal component analysis of
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