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Abstract: Objective Reversed-phase-high-performance liquid chromatography (RP-HPLC) precolumn derivatization was used to
determine the monosaccharide composition and content in Jiaozhizi (Gardeniae Fructus Praeparatus, GFP) during heat processing.
By analyzing and comparing the composition and difference of total monosaccharides, binding monosaccharides and free
monosaccharides, the basis was laid for revealing the mechanism of color browning during the heating process of GFP. Methods
Chromatographic separation was carried out on a Phenomenex Luna Cig column (250 mm <4.6 mm, 5 um) with the mobile phase of
100 mmol/L ammonium acetate-acetonitrile (83:17) at the flow rate of 1.0 mL/min and the column temperature of 35 ‘C. Sample
pretreatment conditions were optimized by investigating the effect of extraction solvents and methods on the extraction efficiency of
monosaccharide used for HPLC quantification. Results Total monosaccharides was measured after hydrolysis in 1.5 mol/L
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sulphuric acid at 100 C for 4.0 h and free monosaccharide was measured after ultrasonic in water for 15 min. Eight total
monosaccharides, including mannose, rhamnose, glucuronic acid, galacturonic acid, glucose, galactose, xylose and arabinose, and
three free monosaccharides, including mannose, glucose and galactose, were detected in the GFP during heat processing. The
developed HPLC method for the determination of eight monosaccharides was validated in terms of linearity, precision,
reproducibility, stability, and recovery of the eight monosaccharide. The total monosaccharides obtained by acid hydrolysis was
higher than free monosaccharides in terms of variety and content. The change of total monosaccharide and some sugars of conjugated
monosaccharides were basically the same. The mannose content showed a trend of decreasing first and then increasing, the
galacturonic acid content showed a trend of decreasing, the total monosaccharose glucose content showed a trend of increasing first
and then decreasing, the bound glucose content showed a trend of increasing, other sugars changed little. With the aggravation of the
stir-frying degree, the composition of the bound monosaccharides of the processed slices remained unchanged, except for the bound
galacturonic acid, the proportion of the bound monosaccharides remained basically unchanged. The content of free glucose and
galactose decreased with the deepening of processing, and free galactose was not detected in GFP. Conclusion Free glucose, free
galactose and bound galacturonic acid were the most obvious monosaccharide in the heat processing of GFP, which can provide clues
for the reaction substances of the color browning mechanism of GFP.

Key words: Gardeniae Fructus Praeparatus; monosaccharide; precolumn derivatization; HPLC; mannose; rhamnose; glucuronic
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Table 1 Determination of total monosaccharide contents of

Gardeniae Fructus (GF) in samples after hydrolysis with
different concentrations of sulfuric acid and hydrochloric

acid
Rk ] SRR JU(mg g )
(mol-L™Y) BRAR R
05 47.96 30.26
1.0 58.13 44.33
2.0 56.44 51.51
3.0 45.74 58.33
4.0 1.40 60.42
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Table 2 Determination of total monosaccharide content of
GF and GFP at different sulfuric acid concentrations

T BRI B/ SRR 5 B 20K (mg-g )

(mol-L™h AR T FENE ¥
0.5 47.96 47.14
1.0 57.98 52.42
15 60.67 55.37
2.0 55.85 52.91
3.0 45.74 47.83
4.0 1.40 0.53

£33 KB HAPITEIREE TERT. S FHERPEE
BEEENESER
Table 3 Determination results of total monosaccharide
content of GF and GFP at different temperatures in water
bath and oil bath

R > HU(mg-g )

n#T KFRREEIC ‘
AHE ¥ FENE T
KB 80.0 4352 39.65
90.0 50.78 46.50
100.0 60.67 55.37
I 100.0 51.55 49.10
110.0 55.72 51.45
120.0 31.16 30.69

2 AV R, SR ALK 100 CRRKf# .
FESLIERS b, R ILREE K TR S, A2 bE A0
FabiE 7 B Rl S A R I KR N S (R
&), FAIEPENE TR R M2 KRS 1804 4.0 he

R4 BKBPAREKFERE TERF. FRFERDE
BEEENELER

Table 4 Determination of total monosaccharide content of
GF and GFP in boiling water bath at different hydrolysis
time

o R IR > $U(mg-g )

K gt it ] /h TERE T FEHE T
05 43.11 32.94
1.0 49.12 35.81
20 55.77 39.28
4.0 57.60 40.91
6.0 55.75 38.91
8.0 53.61 36.79
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Table 5 Determination of total free monosaccharide

content of GF and GFP at different time by ultrasonic
extraction

S T BN O B ) #U(mg-g Y

T FE T frre

FEEE []/min e T
15 16.22 3.42
30 15.76 3.43
45 15.86 3.45

&6 INAERIREARRE TERT EiEFHmt D
BERESENELSR

Table 6 Determination of total free monosaccharide
content of GF and GFP at different time by heating and
reflux extraction

FREHL S B ORI 2 B (mg-g Y
I i)/ HENET e T
1 17.14 4.22
2 15.96 4.77
3 1751 5.37
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Fig. 1 HPLC of GF powder test solution (JO, A), mixed
reference substances (B) and blank solvent (C)
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38.34.16.29 mg/g, RSD 4374 1.48%.1.86%.4.28%.
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Table 7 Linear regression equation, limit of detection and limit of quantitation results of control products

L EEpy LR /g r Bl /ng s mE M/ ug
H EE Y=2993 991.50 X—610 353.85 1.0000~25.0000  0.999 9 0.0015 0.005 0
HEm grsEiaD Y=3 658 009.88 X—41 524.97 0.010 0~0.300 0 0.999 3 0.0015 0.005 0
B2 Y=2 427 855.02 X—102 930.33 0.100 2~2.505 0 0.999 9 0.0010 0.005 0
I FEIETR Y=2 520 213.00 X—80 254.94 0.0501~1.2525 0.999 7 0.0015 0.006 0
e FURERETR Y=2 453 841.34 X—289 278.27 0.6780~16.9500  0.999 9 0.002 5 0.008 1
Gikaki Y=1768 787.53 X—507 018.46 0.9800~24.5000  0.999 8 0.003 6 0.0118
7L Y=3556 670.41 X—342 735.71 0.196 0~4.900 0 0.999 2 0.0016 0.004 7
A Y=3 650 947.16 X—548 798.27 1.0000~25.0000  0.999 9 0.002 2 0.006 7
B R A A Y=2599 139.81 X-+48 956.31 0.280 0~7.000 0 0.999 9 0.001 7 0.005 6
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Fig. 3 Atlas change of total monosaccharides in GF processed by acid hydrolysis
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Fig. 5 Change trend of total monosaccharides (A), free monosaccharides (B) and bound monosaccharides (C) contents in GF

processing samples
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