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Effects of stir-frying on content of phenolic acids in Pharbitidis Semen
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Abstract: Objective To establish the HPLC method for the determination of six phenolic acids (neochlorogenic acid, chlorogenic
acid, caffeic acid, cryptochlorogenic acid, isochlorogenic acid A, and isochlorogenic acid C) in Qianniuzi (Pharbitidis Semen) and to
study the content changes of the compounds in Pharbitidis Semen before and after stir-frying. Methods The contents of
neochlorogenic acid, chlorogenic acid, caffeic acid, cryptochlorogenic acid, isochlorogenic acid A, and isochlorogenic acid C were
determined simultaneously by HPLC, and analyzed by chemometrics. The conversions among them at different temperatures were
preliminary studied by simulated processing method. Kromasil Cig (250 mm x 4.6 mm, 5 pm) was employed, and the mobile phase
was methanol-0.1% formic acid aqueous solution for gradient elution (0—20 min, 10% methanol; 20—25 min, 10%—15% methanol;
25—45 min, 15% methanol; 45—50 min, 15%—30% methanol; 50—75 min, 30% methanol; 75—80 min, 30%—40% methanol; 80—
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110 min, 40% methanol). The detection wavelength was set at 330 nm, flow rate was 1 mL/min, the injection volume was 10 pL, and
the column temperature was 30 ‘C. Results Compared with raw Pharbitidis Semen, the content of chlorogenic acid had no significant
change after processing, while the contents of neochlorogenic, cryptochlorogenic acid and isochlorogenic acid C were increased
significantly. And the contents of caffeic acid and isochlorogenic acid A were decreased significantly. The 30 batches of Pharbitidis
Semen were divided into two categories, raw and processed products, by hierarchical cluster analysis (HCA). Four components that
caused the differences were marked by principal component analysis (PCA) and partial least squares-discriminant analysis (PLS-DA).
Six monomers transformed into each other in the process of simulated processing, and the degree of transformation was related to
temperature. Conclusion The contents of chemical components in Pharbitidis Semen and fried Pharbitidis Semen have changed to a
certain extent. Among them, neochlorogenic acid, cryptochlorogenic acid, isochlorogenic acid A and isochlorogenic acid C can be used
as the key indicators for quality evaluation of Pharbitidis Semen before and after processing. It can provide a scientific basis for the
establishment and in-depth study of quality standards for Pharbitidis Semen and fried Pharbitidis Semen.

Key words: Pharbitidis Semen; HPLC; phenolic acids; stir-fried method; neochlorogenic acid; chlorogenic acid; caffeic acid;

cryptochlorogenic acid; isochlorogenic acid A; isochlorogenic acid C; hierarchical cluster analysis; principal component analysis;

partial least squares-discriminant analysis; quality evaluation
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Table 1 Determination of six compounds in different samples of Pharbitidis Semen (n = 2)

, SRR/ (mgg™") SRERR/(mgg") MHER/(mgg™) FREEIR/(mgg™") RERER A/(mgg™) FEERR C/(mgg™)
‘?‘

Az Wik A BB R B R i Az il it Az i I

1 0.46 0.96 11.71  11.32  0.58 0.16 1.16 2.17 1.87 1.46 1.44 1.88

2 0.47 0.74 11.63 11.66  0.53 0.28 1.30 1.84 1.80 1.55 1.46 1.87

3 0.45 0.63 11.55 12.09 0.56 0.38 1.16 1.70 1.83 1.69 1.42 1.82

4 0.46 0.68 11.57 11.66  0.57 0.30 1.21 1.77 1.80 1.55 1.43 1.80

5 0.44 0.77 11.57 11.78  0.50 0.26 1.18 1.89 1.78 1.55 1.39 1.87

6 0.25 0.62 10.60  10.61 0.22 0.21 1.04 1.77 1.92 1.60 1.07 1.75

7 0.25 0.57 1059 1045 0.23 0.21 1.01 1.70 1.95 1.56 1.07 1.63

8 0.26 0.56 10.70 1045  0.25 0.20 1.06 1.70 1.95 1.59 1.10 1.65

9 0.26 0.53 10.52  10.73  0.23 0.21 1.02 1.66 1.95 1.63 1.08 1.65

10 0.26 0.50 10.80 1042  0.24 0.21 1.05 1.59 1.99 1.61 1.10 1.55
11 0.26 0.54 10.74 1045 0.24 0.23 1.04 1.65 1.98 1.59 1.08 1.58
12 0.26 0.55 10.83 1056  0.24 0.22 1.07 1.67 2.04 1.58 1.13 1.58
13 0.20 0.68 11.08 10.69  0.11 0.10 1.11 1.91 1.98 1.55 0.93 1.59
14 0.20 0.69 1146 1074  0.11 0.10 1.12 1.95 2.05 1.51 0.95 1.56
15 0.20 0.67 11.49 1097  0.11 0.10 1.15 1.95 2.08 1.52 0.97 1.56
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®2 FEHTHHIAEE6 MERSSEENL (X£s,n=15)

Table 2 Changes of six chemical components in Pharbitidis Semen before and after stir-frying (X £ s, n=15)

[ B (mg-g ™)

P i
R R LRIRIR WA ISEIPN FLRIRIR A FLRRIE C
AT 0.3140.11 11.1240.45 0.31+0.18 1.11+0.08 1.93£0.10 1.17£0.19
S 0.65+0.12""  10.97+0.57 0.2140.08™ 1.79£0.16™ 1.57£0.05 1.69+0.13

HEL R “P<0.01 ™P<0.001
"P<0.01 "P<0.001vs Pharbitidis Semen
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Fig. 2 HCA of different Pharbitidis Semen samples
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Fig. 3 PCA biplots of different Pharbitidis Semen samples
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