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Effects of drying and storage methods on contents of
secondary metabolites in plant leaves
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Abstract: [Objective] This study aimed to provide guidance on pretreatment methods for plant leaves
during field sampling, preservation, and experimentation by detecting changes in the contents of total
phenol, flavonoid, and tannin in plant leaves after different pretreatments. [Method] The leaves of
herbaceous plants, shrubs, broadleaved trees, and coniferous trees were selected as research objects. The
drying pretreatment methods included vacuum freeze-drying, oven drying, microwave drying, natural sun
drying, and natural shade drying. The storage pretreatment methods involved storage temperatures of —20
and —80 °C and storage durations of 15 and 30 d. The effects of different pretreatment methods on contents
of total phenol, flavonoid, and tannin in plant leaves were compared. [Result] (1) After different drying
treatments in the leaves of 8 plant species, the maximum content of total phenol in leaves mostly appeared in
vacuum freeze-drying and microwave drying; the maximum flavonoid content of leaves mostly appeared in
vacuum freeze-drying, oven drying and microwave drying; the maximum tannin content of leaves mostly

appeared in vacuum freeze-drying and microwave drying. (2) The contents of total phenol, flavonoid and
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tannin in leaves of 8 species decreased with the increase of storage time, and the contents of secondary

metabolites measured at —80 °C were mostly higher than those stored at —20 °C. [Conclusion] In

experiments detecting the content of foliar secondary metabolites, we recommend to complete the

measurement as soon as possible after sample collection. Vacuum freeze-drying or microwave drying

methods can be used for sample drying pretreatment. If long-distance transportation is required after

sampling from field experiment sites, and storage conditions at —80 “C cannot be guaranteed, short-term

transportation and storage at —20 C is acceptable for measurement of the content of foliar secondary

metabolites. Microwave drying, as a fast, safe, and efficient drying method, has strong applicability in the

pretreatment of plant samples in laboratories.

Key words: secondary metabolites; pretreatment methods; plant leaves; drying methods; storage methods
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Tab. 1 Moisture contents of leaves of 8 plant species
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Fig. 1 Changes in plant leaf morphology before and after treatment with different drying methods
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Fig. 2 Detection of total phenolic contents in plant leaves using different drying methods
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Tab. 2 Changes in total phenol, flavonoid and tannin contents in plant leaves at different storage temperatures
B 8 i [ . JE ) . a4
I S it TE - T S [ R
Index torage orage O. japonicus H. plantaginea B. megistophylla F. suspensa  A. sibirica PEISICA - hinensis P. bungeana
time/d  temperature/°C ' ' ' ' ‘Duplex’ ' '
-20 18.75+0.26 22.40+1.35 2131+1.06 42.773+1.00 33.24+1.22 2583 +£0.55 41.24+0.51 46.46+1.43
24 i A B 15
RS —80 18.88 £ 1.00 23.22+0.40 21.40£0.51 42.68+0.14 33.55+0.70 25.55+0.17 41.41£0.66 45.07 +0.92
Total phenol
content/
(mg-g™ —20 16.97+0.45 16.89+0.13 19.51£0.49 38.68+£0.56 27.30+0.09 14.51+0.45 33.80+0.23 34.47+0.51
30
—80 17.41+£035 19.79+0.74 1998 +£0.54 39.30+£0.35 28.10+0.44 15.02+0.52 3442 +0.18 35.10+£0.54
=20 9.97+031 7.54+0.19 7.73+£037 17.95+£0.81 25.61+0.10 14.18 £0.38 25.70+0.28 19.51+£0.28
- A L 15
B 80 879£0.13  800£0.13  797£025 1818108 26.02+031 1407£0.25 29.01£0.55 19.79£031
Flavonoid
E"n‘enﬁ) -20 6.11+033  3.98+035  6.66+0.23 16.14+0.72 23.94+033 5.39+0.15 22.83+0.20 14.55+0.06
mg-g 30
-80 6.27+023 536+0.18 6.90+042 1631+£0.78 24.25+0.33 5.72+0.30 23.74+0.25 16.31+£0.22
-20 11.13+£0.29 17.14+0.33 1279 +£0.51  30.22+£0.07 21.51+£0.16 16.01£0.61 23.01 +0.38 29.05+0.59
P o A 15
?TQE —-80 12.62+0.23 18.21+£0.32 13.94+0.22  29.73+£0.57 21.78+0.30 15.95+0.20 26.17 +0.22 27.28 £ 0.50
annin
fﬁi‘:;f{) -20 7.12£023  591+032 749038 2188054 9.98+0.53 8.07+026 1225+0.41 14.16+0.38
' 30
—80 7.61+030 7.82+0.35 8.05+0.29 23.42+0.56 10.43+0.54 8.42+0.36 13.65+0.19 14.18+0.44
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