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Hyssopus officinalis Chelidonium majus
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POLYPHENOLS: METHODS OF EXTRACTION
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The hydrophilic polyphenols including aglycones, glycosides, and oligomers, are extracted using
water, polar organic solvents such as methanol, ethanol, acetonitrile and acetone, or their mixture of water.
The liquid extracts are sometimes partitioned with solvents such as ethyl acetate, depending on the solubility
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Some polyphenolics are water soluble and some are lipid

soluble. In general, catechins are lipid soluble and
procyanidins are water soluble;

Because procyanidins are water soluble, they can be
extracted by water without introducing any organic
solvents.
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Stability of Polyphenols under Alkaline Conditions and the Formation of a g
Xanthine Oxidase Inhibitor from Gallic Acid in a Solution at pH 7.4

Sari Honpa', Rika Isuipa, Kayo Hipaka and Toshiya MAsuba

Polyphenols exhibit strong
antioxidant activity that is closely
linked to their high reactivity towards .
reactive oxygen species. Interestingly,
their reactivity is enhanced under ?
alkaline conditions.



Molecules

of interest Making electrolyzed water

Negative chlorine I I Positive hydrogen
and hydroxyl ions flow = and sodium ions flow
toward the anode. ~ Salt water toward the cathode.
solution
FLUID: | ; )
\ / solvent

SOLID OBJECT:
plant-based
raw material

* SOLID/LIQUID I The acidic and the I
° SEPARATION PROCESS = alkaline solutions are
Acidic stored in separate tanks, Alﬁine

s°i°" where they can be used so'ion
as cleaners or sanitizers.
/ \ SANITIZING CLEANING
Solid tailings Y
of the plant o The alkaline electrolyzed water is recognized for its
remarkable solvent properties, providing a very good

extraction yield in particular on vegetal matrices.
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Preparation of
the extracts

the chosen solvent

the solvent-plant

the plants were each plant volume wa was alkaline
harvested from the reduced and a total electrolyzed water com ple)f wes ﬁflly extracts were
: . mixed via stirring filtered (90 mm FP)
local area and dried amount of 15 g was (1:10), at different pH d ultr icati and freeze dried
(ISO 1573:1980) used for the sample values and EtOH 70% and uitasonication

preparation (1:10)

1. Hyssopus officinalis
(Lamiaceae)

2. Allium ursinum
(Amaryllidaceae)

3. Chelidonium majus
(Papaveraceae)

4. Thymus serpyllum
(Lamiaceae)



Determination of total
polyphenols

Performance characteristic evaluation of Folin-Ciocalteu
micro-method for total polyphenols determination from
plant extracts.
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125 pL Folin-Cicalteu Reagent i ‘

25 pL sample
100 uL Na2CO3
The mixture was kept at room temperature for 30'

and the OD was read at 760 nm with a 7ecan
Infinite M1000 Pro spectrofotometer.

The calibration curve was made with gallic acid at the
following concentrations: 3,9, 7,8, 15,62, 31,25, 62,5, 125 and
250 ug/ml.

Instrument reading

Calibration curve and the best-fit line
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Instrument reading

Determination of total
flavonoids

Calibration curve and the best-fit line
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d‘e preparation of the samples was made in 5 ml volumetric flasks
00 pL of each sample and 150 pL. NaNO2 (5%) were mixed and
kept at room temperature for 5’;
250 pL AlCI3 (2%) were added and kept for another 6’;
250 pL. NaOH were added on the resulted mixture and kept at
room temperature for 10’;
The OD of the samples was read at 510 nm (Perkin Elmer Lambda
25 spectrofotometer).

For the calibration curve rutin (1mg/ml) was used and 5
standards were prepared
(62,5,125,250,500 and 1000 ug/ml)




@ RESULTS

EtOH pH8,5 pH9 pH9,5 pH11,5 EtOH pH8,5 pH9 pH9,5 pH11,5
mg GAE/g mg GAE/g mg GAE/g mg GAE/g mg GAE/g mgGAE/g mgGAE/g mg GAE/g mg GAE/g mg GAE/g
H. officinalis 75,14 74,82 + 78,31+ 74,93 + 73,36 + H. officinalis 83,81 + 85,13 + 90,03 + 85,41+ 84,32 +
+0,32 0,29 0,11 0,22 0,14 0,11 0,21 0,34 0,63 0,56
A. ursinum 36,9 + 34,11 + 38,03 + 35,01+ 31,12 + A. ursinum 43,14 45,21 + 48,74 + 4591 + 4391
0,18 0,20 0,25 0,27 0,32 +0,12 0,22 0,14 0,33 10,44
Ch. majus 20,11 19,98 + 22,71t 21,03 19,34 + Ch. majus 29,45 + 31,51+ 34,31+ 32,13+ 39,97
+0,07 0,13 0,25 0,29 0,14 0,23 0,53 0,25 0,11 +0,34
I serpyllum 97,71 + 97,03 £ 99,97 + 98,71 + 97,98 + T serpyllum 117,03 119,14 123,11 121,91 120,06

0,93 0,57 0,95 0,74 0,42 +0,98 +0,82 +0,74 +0.92 +0,88




@ RESULTS

EtOH pH 8,5 pH9 pH9,5 pH11,5 EtOH pH 8,5 pH9 pH9,5 pH11,5
mgRE/g mgRE/g mgRE/g mgRE/g mg RE/g mg RE/g mgRE/g mg RE/g mg RE/g mg RE/g
H. officinalis 1,34+ 1,42 + 1,98 + 1,47 + 1,36 + H. officinalis 1245+ 2,51+ 311t 2,56 2,48+
0,02 0,09 0,04 0,03 0,08 0,01 0,04 0,08 0,07 0,02
A. ursinum 2,11+ 2,97 + 3,87 + 3,07 + 3,19+ A. ursinum 391+ 4,34 + 5,04 + 4,45+ 4,03+
0,03 0,01 0,06 0,02 0,05 0,03 0,05 0,09 0,05 0,08
Ch. majus 9,71+ 10,12 13,01 12,03 + 11,07 Ch. majus 11,44 12,03 14,43 13,97 £ 12,43
0,02 +0,05 40,02 0,04 +0,06 +0,05 +0,07 0,11 0,09 10,11
T. serpyllum 18,03 + 20,91 23,03 21,97 + 21,01 T. serpyllum 20,98 32,71 33,55 32,56 + 31,14
0,04 40,05 40,03 0,08 +0,05 +0,12 +0,22 10,16 0,18 10,23




. Alkaline electrolyzed water facilitates the extraction
C O n C I u S | O n process of phytoconstituents, preventing their
degradation.
The basic pH increases the reactivity of the compounds, being a
particularly important aspect in the case of polyphenols, due to their

strong antioxidant activity that is closely linked to the high reactivity
towards reactive oxygen species;

The highest values of total polyphenols and flavonoids were
obtained in the case of plants extracted with alkaline electrolyzed water
at pH 9, by using the ultrasonication technique.

Future plans

Characterization of

Total antioxidant
capacity

Antimicrobial
activity

polyphenol
composition
LC MS QTOF
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