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Separation and extraction of nine plant polyphenols and evaluation of as-
tringency

LIU Pei', DU Guo-rong’, ZHAO Peng-tao"*, ZHANG Qian-ting', WANG Sheng-nan', WANG Xiao-yu'™*
(1.College of Food Engineering and Nutritional Science, Shaanxi Normal University, Xi’ an 710119, China; 2.School of Biological and Environmental
Engineering , Xi’ an University, Xi’ an 710065, China; 3.National Research & Development Center of Apple Processing Technology, Xi’ an 710119, Chi-
na; 4.Engineering Research Center of High Value Utilization of Western China Fruit Resources, Xi’ an 710119, China)

Abstract: In order to explore the differences in physicochemical properties and organoleptic quality of polyphenols
extracted from different plant sources, nine different plant materials were studied. After extraction, separation and purifica-
tion, the polyphenol extracts were obtained, and its total phenol content, total flavanol content, ellagitannin content, pro-
tein binding capacity, protein sedimentation capacity, astringency and color were analyzed. The results showed that among
the nine plant materials, green tea, black tea, pomegranate peel and papaya peel had high total phenol content, which were
high-quality raw materials for polyphenols extraction. The results of salivary protein sedimentation index ( SPI) test showed
that the protein sedimentation capacity of the tested polyphenol extract was positively correlated with total phenol content.
Ellagitannin affects the astringency intensity of polyphenol extracts by affecting the protein binding capacity.

Key words: polyphenols; ellagitannin; astringency; protein binding capacity
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Fig.1 Contents of total phenols and total flavanols in nine plant materials
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Fig.2 Contents of total phenols and total flavanols in nine polyphenol extracts
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Fig.3 Content of ellagitannin in nine polyphenol extracts
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Fig.4 Electrophoregram (A and B) and salivary protein sedimentation index (SPI) histogram ( C) of nine polyphenol extracts and the

correlation diagram between total phenol content and SPI (D)



1030 e

2021 4E & 37 % a4 WM

25 AESHRERBYSEARMNESHEN

i 9 Fh I 5 BSA AHE ARG B9 GRS
WE(E (PR S) TN, S8 TS A BE R B 55K R A1
MRz AJNEZ AT Rt L1 SR AT | LA
B RV K 2 i, fi LA 9 RS [F 2 By 5
BSA BYHECEEE AR AR, 43 LA S 5 5 | S e
PR AL R T B AR, 1T Pearson U5, 15
F| R*3511250.006 27 ,0.426 21510.213 93, BB HL
YWEEARS GRS B o i | S e
AR TSR ML R, HE 2 5 3 A,
Ty S B E T 1 R 1R 1) 2 T PR U 2 3 B I ) 2
H R4S G RE T, MRS T & A = N Z I B ) 240
TR A gs A e 1, RLE B 5 R el
X Z B B YR B4 G RE T B E R B N (H AL
TR ARG . R FA IR i 2 i
WU A 4 G e B, TR A BT & A K
AL T 28 K E A BSA 584 AR
APOCHERE A LRI R IR T
SIS S EARS A CREAKR, B S5 ZH R
FKHA—ERICHK,

60 000 r o BSA

50 000 |-

40 000 -

.

30 000 [

TG
R EE

DRI SE
Rl

20 000 F
10 000 ¥

1 1 1 1

0 1 I
280 300 320 340 360 380 400
A (nm)

420 440 460

E5 9fEZEENYMS4MmESEA (BSA) ERABMILLIE
Fig.5 Fluorescence spectra of nine polyphenol extracts with bo-
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Fig.6 Astringency sensory score of nine polyphenol extracts (A) and the correlation diagram between astringency intensity and fluores-

cence difference (B)

R2 IFMENESHRERMNARSE

Table 2 Color parameters of nine polyphenol extracts

ek 3¢ ks (ik:)s ARz ST A i e S S S HRT
L* 93.11x0.02c  68.6+0.16h 92.65+0.12d 93.29+0.45¢c 96.81x0.0la 95.34x0.01b 85.59+0.05f 86.66+0.29¢ 79.36+0.50g
a” 1.50+0.09c 27.98+0.04a 0.79+0.01f  1.07+0.03¢ 1.26x0.16d 0.25£0.02h  0.62+0.02g 1.59+0.11c  10.57+0.02h
b 8.34£0.03g  4.88+0.07i 13.04+0.0le 19.40+0.02d 9.35+0.04g 10.29+0.05f 20.52+0.08c 30.38+0.26b 45.81+0.87a
AE® 10.65£0.025 42.57+0.1b 14.63x0.07f 20.16x0.10e  9.60£0.04h 10.90+0.02g 24.72+0.09d 32.82:0.10c 51.03%0.50a

[l — AT S5 A 7] 5 BE R 2253 .35 (P<0.05) .

SE 3

(1]

(8]

VISIOLI F, DE LALASTRA C A, ANDRES-LACUEVA C, et al.
Polyphenols and human health: a prospectus[ J]. Critical Reviews
in Food Science & Nutrition, 2011, 51(6) :524-546.

DE ARAUJO F F, FARIAS D D P, NERI-NUMA T A, et al.
Polyphenols and their applications; an approach in food chemistry
and innovation potential [ J]. Food Chemistry, 2020, 338,
127535.

CHEYNIER V. Polyphenols in foods are more complex than often
thought [ J]. American Journal of Clinical Nutrition, 2005, 81
(1 Suppl) :223-229.

SOARES S, BRANDO E, GUERREIRO C, et al. Tannins in | 12]
food : insights into the molecular perception of astringency and bit-
ter taste [ J]. Molecules, 2020, 25(11) ; 2590.
GARCIA-ESTEVEZ 1, ALCALDE-EON C, PUENTE V, et al. Eno- [13]
logical tannin effect on red wine color and pigment composition and
relevance of the yeast fermentation products [ J]. Molecules, 2017, 22
(12): 2046.

RICCI A, OLEJAR K J, PARPINELLO G P, et al. Antioxidant [14]
activity of commercial food grade tannins exemplified in a wine
model[ J]. Food Additives & Contaminants, 2016, 33(12) :1761-
1774.

MA W, GUO A Q, ZHANG Y L, et al. A review on astringency

and bitterness perception of tannins in wine [ J]. Trends in Food

science & Technology, 2014, 40(1) :6-19.

NIKOLANTONAKI M, DAOUD S, NORET L, et al. Impact of
oak wood barrel tannin potential and toasting on white wine antioxi-
dant stability [ J]. Journal of Agricultural and Food Chemistry,
2019, 67(30) :8402-8410.

22 M IMER, S WAL S W BT A A DR
W R TSR [ T]. AL TR 2, 2017(4) - 182-186.

WRHRL, SRIERT, B/, 45 2% 22 -2 1 B L4 R B 50k
JEL] & Tl BHE,2019, 40(8) :337-342,349.

2U,5%0 R,E & KAURAE X LA E R 2 W S Al
T LA T] SEMR AR (BER) ,2017,43(6) :1272-
1277.

SINGLETON V, ROSSI J A. Colorimetry of total phenolics with

e

phosphomolybdic-phosphotungstic acid reagents [ J ]. American
Journal of Enology & Viticulture, 1964, 16 (3) :144-158.

LI'Y G, TANNER G, LARKIN P. The DMACA-HCI protocol and
the threshold proanthocyanidin content for bloat safety in forage
legumes [ J].Journal of the science of Food & Agriculture, 2015,
70(1) :89-101.

MICHEL J, JOURDES M, LE FLOCH A, et al. Influence of wood
barrels classified by NIRS on the ellagitannin content/composition
and on the organoleptic properties of wine[ J].Journal of Agricul-
tural & Food Chemistry, 2013, 61(46) :11109-11118.

ZHANG Q T, CHEN T G, WANG X Y, et al. Influence of simu-

lated grape crushing process on phenolic compounds extraction, as-



1032

AN N A o

2021 4E & 37 % a4 WM

[16]

[17]

[18]

[24]

tringency and color of Cabernet Sauvignon model wine[ J].LWT-
Food Science and Technology, 2020, 128.109514.

RINALDI A, GAMBUTI A, MOIO L. Application of the SPI (sa-
liva precipitation index) to the evaluation of red wine astringency
[J].Food Chemistry, 2012, 135(4) :2498-2504.

LEI X Q, ZHU Y Y, WANG X Y, et al. Wine polysacch arides
modulating astringency through the interference on interaction of
flavan-3-ols and BSA in model wine [ J].International Journal of
Biological Macromolecules, 2019, 139:896-903.

BASALEKOU M, KYRALEOU M, PAPPAS C, et al. Proanthocy-
anidin content as an astringency estimation tool and maturation in-
dex in red and white winemaking technology[ J].Food Chemistry,
2019, 299(30) :125-135.

o o LA A R P TR R [ D] A vk
B, 2015.

CANALS R, LLAUDY M C, VALLS J, et al. Influence of ethanol
concentration on the extraction of color and phenolic compounds
from the skin and seeds of Tempranillo grapes at different stages of
ripening [ J].Journal of Agricultural & Food Chemistry, 2005, 53
(10) :4019-4025.

SRR M, VPP AR, A5 LA R R R B R A AT
LTSI [ 28 R,2017,37(1) : 199,

ROBERTSON A, BENDALL D S. Production and HPLC analysis
of black tea theaflavins and thearubigins during in vitro oxidation
[ J].Phytochemistry, 1983, 22(4) ;883-887.

CAM M, HISIL R. Pressurised water extraction of polyphenols
from pomegranate peels [ J].Food Chemistry, 2010,123 (3) ;878-
885.

GONZALEZ-MANZANO S, RIVAS-GONZALO J C, SANTOS-

[25]

[27]

[28]

[31]

BUELGA C. Extraction of flavan-3-ols from grape seed and skin in-
to wine using simulated maceration [ J].Analytica Chimica Acta,
2004, 513(1) :283-289.

DU LI J, HUANG J P, WANG B, et al. Carbon molecular sieve
based micro-matrix-solid-phase dispersion for the extraction of
polyphenols in pomegranate peel by UHPLC-Q-TOF/MS. [ ]].E-
lectrophoresis, 2018, 39(17) :2217-2218.

AMBIGAIPALAN P, DE CAMARGO A C, SHAHIDI F. Phenolic
compounds of pomegranate byproducts (outer skin, mesocarp, di-
vider membrane ) and their antioxidant activities [ J].Journal of
Agricultural & Food Chemistry, 2016, 64(34) :6584-6604.
MICHEL J, JOURDES M, LE FLOCH A, et al. Influence of wood
barrels classified by NIRS on the ellagitannin content/composition
and on the organoleptic properties of wine[ J].Journal of Agricul-
tural & Food Chemistry, 2013, 61(46) :11109-11118.

RUSSO M, FANALI C, TRIPODO G, et al. Analysis of phenolic
compounds in different parts of pomegranate ( Punica granatum)
fruit by HPLC-PDA-ESI/MS and evaluation of their antioxidant ac-
tivity ; application to different Italian varieties [ J ]. Analytical &
Bioanalytical Chemistry, 2018, 410(15) :3507-3520.

TREAR AT AR B T B A W AL R TR A 28 1 A=
PREHERFFE [ D] AL bRkl R, 2015.

SOARES S, MATEUS N, FREITAS V D. Interaction of different
polyphenols with bovine serum albumin ( BSA) and human salivar-
y alpha-amylase (HSA) by fluorescence quenching[ J].Journal of
Agricultural and Food Chemistry, 2007, 55(16) ; 6726-6735.
T KRR R SN[ T] AR S E,
2012,25(11) ;7-11.

(FTAE % 45 TR EAK)





