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Abstract

Secondary metabolites present in the plants are predominantly responsible for treating vari-
ous ailments. Secondary metabolites are also called as plant constituents or natural compounds
which exert significant pharmacological and toxicological effects in humankind. The chemical
compounds present in the plant sources are categorized as primary and secondary metabolites
based on the chemical structure and biosynthetic derivation. These substances are called plants
secondary metabolites. One of the most important of secondary metabolites is Tannins. Tannins
are phenolic compounds, secondary metabolites of plants widespread in terrestrial and aquatic
natural environments. As they can be found in plenty of plants and herbs, they have been tradition-
ally used for medicinal and other purposes, such as the leather industry. This fact is explained by
the fact that they exert plenty of different biological activities and, thus, they entail a great potential
to be used in the food, nutraceutical, and pharmaceutical industry.

Among the biological activities of tannins, the most relevant ones are antioxidant, anti-inflam-
matory, anti-diabetic, cardioprotective, healing and antimicrobial (antiviral and antibacterial)

Consequently, this review article is directed towards the description of the biological activities
exerted by tannins as they could be further extracted from by-products of the agri-food industry to
produce high-added-value products.
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1. Yguptran canbapt 4 epreH xaparnagasr G6amHa. Ramach-
andra Rao HapblH cyganraaraap AHY-bIH 3ax
393NUAH OMWUWH  ypramnblH  GopnyynanT Xun
6yp owiponuooroop 3 Tapbym am.gonnapaap

HAMIrmPKa32. JHS Hb ypramsiblH rapanTtam SMUIiH

Ypramarn Hb OpraHuk 604McChbIr HUANSDKYYITK,
XYH aMmbTHbl ambgpanbir T3Trard GanranuiH
Oytean OGereen TyyHO aryynargax OwvonorumiH

noaBxT 6oaucyyabir aHxgard 60noH xoépaory .
XOp3arnaa >KUII3C, XUng Hamargax OGanraar

mMeTabonuTtyya rax aHrungar’.

OMUAH  ypramang aryynargax xoépaory
mMeTabonuTyya Hb SMUINH BONOH XYHCHUA HOMANT
OyToarasxyyH Gananaap XyHUA 3pyyn MIHOWMAT

A9MXKOar 6a YHOPT3H, arpoXuMmK, roo CamxHbl

xapyymk Oanraa 6Gereepn TyyHA4 aryynargax
OronornnH MaaBxT 6oanCyyabIr HIXK UAPYYNaX,
ypramnaac udBpa3p snraH aeax, Ouonorumt
NMO3BXMUT cygnax Hb 4yxan ad xonborgonTtown
banHa.
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Xoéppordy mMetabonuTyyn Hb  ypramsbiH
ecenT, xenkun, 6ypaH 6onoscpox yeq 6un 6ongor
Gereen ypramang uyxan yypar rynuaTragar.
oaresp Gogucyyobir xoé€pgordy metabonutyyn
rax Hapnax Ga ypramang aryynargax Xamxad
Hb OTOCUHTE3NINH uar
araapblH 6angan, TemnepaTyp 33praac xamaap4

XapvnuaH agunryn aryynarggar 6anHa®.

npouecc, ynuparn,

Ypramang xamruiH engep  aryynargaar

xoépgory  metrabonuTyyobir  XycHart  1-T
xapyynnaa. 34raspasac XxamrmiH Yyxan HaranunH

HarMnr NoNMAEHONT HArA3AM XX HAPN3AaT.

YpramnblH ~ xXoépgord  metabonutyyabiH
ayHgaac nonudpeHoNnT Hargnyyad Hb XaMriH
epreHTapxcaH6ereexaasH MaHraH nonnugeHonT
HAranNyyammir  HadXx, OyTay  Ganryynamkuir
TogopxovncoH Gangar. MNonudeHonT Hargnyya
Hb yprammbIlr X3T draaH TysaHaac Xxamraanax,
©BCOH TIKI3MT OOMOH aMrar Tepyynardy éuumn
OG1eTHI3C Xxamraanax 33par mall OfloH TOPSIMNH

YYPar rynuatragar 6avHa’.
2. TaHHWH rax oy Ba?

TaHHWH Oytoy apraax 6oguc Hb 500-3000
MOMEKYN >KWUHT3W, ypramnblH 3CUAH Bakyong

TaHHWH aryyncaH ypramnyyn Hb 6avransg

OpreH TapxCcaH Xd3OMMW Y «TaHHUH» TAC3H
HOP TOMBEOr TOLOPXOMMOXoL OJoOor XypTan
XyHgpantan  ©GamHa.  Tyxanwn6an  3HMMIAH
doeHonyyn,  HeonurHalyyd,  dnasoHouayyn
393par eHoNT HAranyyaumur XMMUNH 6yTu33ap
Hb TOOOPXOWSMK, aHrungar 60n TaHHWH Hb
yypartan xonborgox 4YagsapTtan OfoH TeprnUnH
HAranyy4 aryyngar ydpaac XuMUWAH ByTuninr
Sanpar.

TOAOPXOMNOXOA TEBOITON

TUMM33aC CyynNUIH Xunyyasa apraax 6ogucbir

HNUN334

TOD,OpXOVIJ'IOX cyaarnraaHbl axun NX33X3H

XUNArgax bamnHa’e.

MonndeHonT Hargan 60nox TaHHMH Hb ONOH
TOPNUNH 3IMUYMAII3HMIA YIANG3N Y3yynaar. YyHa:
aHTMOKCMAAHT, XOPT XaBOpblH 3CP3r, XapLufblH
OOMOH YpP3BCNUIAH  3CPar, LUMMITYUNH  3CP3T,
HAHTMAH 3CPar, BUPYCbIH 3CPar, LWapXbIr 34raax,
LyCaH Ccyynra eBYHMII 3MYSIdX r3X MIT Tepen
OYpunNH apmMakonorMmH yngan y3yyrnaxaac
ragHa apbC, LWWp YWANABIpnang awwurnagar
6anHa®'°. Nnmasc Gma SHAxXyy cypanraaHgaa
3MYUIITI3HUM 6HOBep ay XonoboraonTom OMonornnH
nMasBxT 6oamc 6onox TaHHWHBbI SMYUITISHUA ay
Xonboraon, Xaparnas, TaHHUH aryyncaH 3MWIAH

ramnyyaobliH — Tanaa cyfanraaHbl  TOUMbIT
aryynarggar nonudpeHont  Hargan  Gereepf yp y}m P cyA
. .. .o . XYPraxvmr 3o0pusioo.
C,H.,0,, racoH epeHxuii TombeoTon GanHa®®. vp P
Table 1. Groups of natural secondary metabolites of higher plants
Phenylpropanoids Alkaloids Terpenoids Quinones Steroids
Anthocyanins Acridines Carotenes Anthroquinones Cardiac glycosides
Coumarins Betalaines Monoterpenes Benzoquinones Pregnenolone deriv-
Flavonoids Quinolizidines Sesquiterpenes Naphthoquinones ~ atives
Hydroxycinnamoyl de- Furonoqui nones Diterpenes
rivatives Harringtonines Triterpenes
Lignans Indoles
Phenolenones Purines
Proanthocyanidins Pyridines
Stilbenes Tropane alkaloid
Tannins

Adapted from Shahin Hassanpour et al, 2011
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3. TaHHMHBbI aHrunan

TaHHUH Hb TMOPOMUML LWWHX YaHapTawn,
ycann yycaar, yypar, Hyypc YycC,
Xyuun, ankanowayyaram Hargsx YagsapTtan
ONOH TOOHbI rMapokcun Bynryyauir aryyngar

HyKnenH

Gerees eTrepder, YCXWH 3agapgar, HUANMan
60NoH PNopoTaHHWH rax aHrunHa bygyyey 1-T
xapyynas* 12,

YcxkuH  3apappar
3NnaroTaHHWH) Hb BYTALA33 Hyypc-yC aryynaar
6a nxasunaH D-rmioko3 aryyngar 6aviHa (3ypar

TaHHUH (FaJ'IJ'IOTaHHVIH,

1). OArasp Hyypc YCHblI MMOPONU3XUX Oynryya
Hb annarumMH Xy4un 3cBas ranfiuniH Xy4un 33par
deHonbIH 6ynryyaasp acdupxaar 6onoxsir MuH
HapblH cyanaadng cygancaH GanHa'.

©Trepaer TaHHUHbI XUMWWH OYTUWMNH ONOH
sH3 6argan Hb TaaHUN Pu3nk 6onoH GMONOrnnH

©Trepaer TaHHWH Hb UX3BYN3H MW, Byypuart
ypramyya, Mog, T3K335, XapuH YCXUH 3agapaar
TAHHWH Hb YPWUMAH XamnbC, XONTOC, MOA, HaBu,
XXMMC 33parT Tyc Tyc aryynargaar 6anHa.

Huanman TaHHWMH Hb  KaTeXWHbl  XaMmT
annaroTaHHWH 3CBAN rannoTaHHuMHaac Oypaaar
BarHa. DHAXYY TaHHUH Hb XMMUIAH OYTUNIH XyBb[,
HUN334 HapunH TeBertTan Gereep XWWaanban:

AkyTuccmumuH A tom (3ypar 3)-T xapyynas.

Quercus robur 6onoH Castanea sativa-p
dnopoTaHHuH aryynargaar 6anHa. 3H3 TepnunH
TaHHWHBIT AananH 6op 3amarHaac raprax aBcaH
Gereeq aueTaT-ManoHaTblH 3amMaap HUAMNANKUH
dnoporntoumnHon  (1,3,5-TpuxmngpokcmdeHson)-
33c yycasar OanHa'4. ®noporntounHon 60noH
TMOPOKCUIbIH  XOOPOHAbLIH XONBGOOHbI Tepreec

xamaapy 6 Oynar ©onroH xysaagar (dykon,

nopaTorn, KocpriopoTteor, xanorn,
naaBxag Heneenger 6a 94rasp Hb HyypcTepery- ®riop Pykod up ®y
. kapmanon, 9kkon) ©GanHa'>'®.  dnopoTtaHHWUH
HYYPCTOPOrdYninH xon6ooroop XxonboracoH B .
XUMUnH ByTumir 3ypar 4-T xapyynnaa.
dnaBoHomabliH  (pnaBaH-3-011)  X3Cryyaaac
OypaaHa (3ypar 2). Scheme 1. Classifications of Tannins
lanmns
| t | I
Hydrolysable Condansed Complex
lanrmns tannins lanmns el
E I
Gallotanmins Elagilannns

Scheme 1. Classifications of Tannins
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Figure 3. Complex tannins

4. BuonornmH naalBx

OonxuiiH xyH ambliH 80 rapyn xyBb Hb LaMH,
Kope, Oapc, wWwap anpar 339prasp AamxyyraH
efdep TYTMbIH aMmbapangaa apraax 6oguc bytoy
TaHHWHbBIT X3P3rNacasap UPXKaa. OHI Hb CITIAMUIH
XeOenreeHunr camxpyyrnx, sgapraa 6yypyynax
ynngan ysyynaar 6anHa’’.

Apraax 60OMc Hb AHTUOKCWOAHT, HAHIMUIAH
3Cpar, YP3BCNUMWH 3cpar ymWnaan ysyyngasr 6a
XOOM XYHC, UMM T3XK3951, SMUWH YUNAB3pnang
awurnacaap wupxaa'®. Llaawwun6an, TaHHWHbIF
Haangamxan 6oguc, Oypaac, xeec, LUMHIAarY

OonroH xaparnagar 6GanHa. MeH ypramang
aryynargax Tepen OypuinH TaHHUHbIT
naTeHTXyynaH AMYUNTIIHUIN 30punroop

Xaparnax 6arHa XycHarT 2-T xapyynnaa'.
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Figure 2. Condensed tannins
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Figure 4. Phlorotannins

Ynamxnant
doaucoir
3AMYNaxag

aHaraax yxaaHf
Xanasapbir
Oereen

LOBIPLUYYN3H rapracaH xaHabir in vitro 60noH

apraax

OJIOH TOOHblI ©BYWH,

X3parnacasp  MPCaH

in  vivo OopuuHL ~cyanaxag aHTUOKCUOAHT,
YPOBCMNNH 3CP3N, YUXPUMH LUMKUHTUWH 3CP3r,
3YPXHUN YN  axunnaraar AO3MXWX, 9Araax,
HAHMMAH 3CPar YUNYUIrasTan (BUPYCbIH 9Cpar
0a GakTepuiH 3cpar) GONoXbIr TOrTOOX33202!,
OAraap cyganraaHbl axun Hb TaHHUH aryyrcaH
ypramnblH ~ 6UONOrMH  MA3BXUAT  cyanax,
L9BIPLLYYNC3H

dapmakonoru, roo carixHbl OyT33rgaxyyH, man

T@HHWHBIr  @Haraax yxaaH,
SMHSJITUH candapT LWMHS X3p3rnaar oun 6onrox

Sonomxumir OypayynHa.
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> Table 2. Examples of patented tannin applications
-
8 Tannins Properties Patent No.
S Punioain,_punicalagin, peduncu- [SSTent of preventon of cogitie
E[ lagin, tellimagrandin, corilagin, abolic syndrome, type 2 diabetes’ dys- US20190000867A1
B granatine a and b,terminalin lipidemia or obesity.
> Punicalagi Functional food and beverage with
™ unicalagins increased antioxidant capacity for pre- EP2033526A1
~ venting or treating hypercholesterol-
5 emia and/or hypertension
S Chestnut tannins Antioxidant or anti-microbial additive,
m or agent forreducing nitrosamines or EP2904910B1
T mycotoxins
é Ellagitannins Treatment of bacterial infections US20110105421A1
(®)
':T: GA, EA, isoquercitrin, tellimagran- Inhibition or prevention of obesity, lip-
o din | and Il, pedunculagin, TGGs, id storage (reducing blood triglyceride US7687085B2
= PGG and di-galloyl-hexahydroxy- levels), hyperlipemia,arteriosclerosis
diphenoyl-D-glucose and thrombosis
Gallotannins and ellagitannins Regulation of the synthesis and secre-
tion of cytokines, including TNF-a and US20080070850A1
IL-18
Anti-inflammatory or anti-allergic agent
by the inhibition of histamine release
Ellagitannins from mast cells.
EP0727218A3
Regular oral administration of product
can ameliorate or prevent rhinitis, atopic
dermatitis or asthma
1,3,4-tri-galloylquinic acid, galloyl-
shikimic acid derivatives strictinin,
corilagin, castalagin, Inhibition of the propagation in human CA2001898A1
vescalagin, chebulinic acid, cheb- cells of a human retrovirus (HIV)
ulagic acid, punicalin, punicalagin,
punicacortein C, cannamtannin B2
Inhibition of Gram-positive bacteria
Tellimagrandin (Staphylococcus aureus) growth, an- US8975234B2

ti-inflammation and leukemia
treatment

GA: gallic acid; EA: ellagic acid; PGG: pentagalloylglucose; TGG: trigalloylglucose; AP: aerial parts, F: flowers,
L: leaves, P: petals, R: roots, S: seeds, St: stems. ns: not specified.

5. TaHHWH aryyncaH sMUIH ypramnyyn Gereep Lav ynaBapnard rorn opHyya Hb QHITXAT,

Kaea, Wpwn JlaHka, Cymatpa, KeHu, AnoH 3apar

TaHHUH Hb Janxuh [O33p Oyx TepnunH .
GariHa?®.

Oyypuart ypraman, ©6yT ceer, XYHCHUI HOroo,

XUMC, >XMMCIOH34 6preH TapxcaH 6a HaBuuT Mexn  maHHUH  ©HOep  azyynazddae

mMoaHbl 5-10%-4 Hb aryynargaar 6anHa??. ©MHex
X34 X349H cypanraaraap Xyanc (Acacia)-biH
3YUNUAH ypramnyyaag eTrepaer TaHHUH eHaep
aryynargaar Hb TOAOPXOMNoracoH 6anHa?24,

TaHHUHbI  OaWranuH  ax

YYCBIPYYAWIH
OOTPOOC uanr A3nxXun gasiap TapbX ypryyngar

ypaamribiH H32 6os P.asiatica 6unaa. SlnaHaysa
3H3 ypeaMsibiH XXUMC3HO UX X3MXK33233p
azyynazddae 6a Esepon 6onoH WcnaHud
Prunus padus 23 H3pnadse 6aliHa?%?.
TaHHWH aryyncaH aMUNH ypramnyygbir XyCHarT
3-T xapyynnaa.
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Table 3. Tannin rich medicinal plants

Source Species Classification Compounds Bioactivities tj:
Acacia sp. , Antioxidant
é\i\ Tyﬁggcg” Condensed tannin Epi-FIS derivatives anti-inflammatory, ip
’ antimicrobial
PoGG, EA, GA, diGA N .
. - ey Antinociceptive, a;
Castanea sp. C. sativa epif g%IL?E%tZﬁC;qucgcate- anti-inflammatory and antipyretic -
Hydrolysable tannin i}
Antiplatelet, cardioprotective,
Juglans sp. J. regia antiatherogenic and anti-inflam-
matory
L. corniculatus Heteropolymers PC: :
Lotus sp. L. peduncu- ) PD :
latus Condensed tannin Improvement of animal
; ; performance
Picea sp. F. abies Antioxidant (food preservative)
Punica sp. P. granatum Punicalagi icali Antiviral (herpes simplex-2,
g:gﬁﬁ‘nagg‘s’tgﬁﬂ'c\?ég hepatitis B) antidiabetic
Hydrolysable tannin : Sl
Quercus sp. Q. robur yaroly calin, CAST, VES, GA,
EA,PoGG
L Hydrolysable tannin, GA, QUERG, CYANG
Rhus sp. R. coriaria condensed tannin derivatives Antimicrobial, anti-inflam-
matory, immunomodulatory,
CYANG, GA, antiapoptotic andhealing
) . Antioxidant, antidiabetic and
Rubus sp R. fruticosus Condensed tannin gastroprotective, antidiabetic

malvidin-3- galactoside,
vanillicacid

and gastroprotective

Sargassum sp.

S. fusiforme
S. muticum

Eckol, dieckol, Fihalols

PG, diphlorethol, bi-and
tri-fuhalol A, B

Phlorotannin

Antioxidant,

antibacterial, antiproliferative,
anti-inflammatory

Schinopsis sp.

S. lorentzii

S. balansae

FIS-catechin polymers
TGG, PGG, quinic
acid-GAesters ProFIS
polymers

Hydrolysable tannin,
condensed tannin

Antioxidant, antimicrobial,
anthelmintic Antioxidant, antimi-
crobial, anthelmintic

Terminalia sp.

T. chebula

Hydrolysable tannin Chebulinic acid, TGG

Anti-inflammatory

Vitis sp.

Bistorta

V. vinifera

B. officinalis

Bergenia

B. crassifolia

Sangiusorba

S. officinalis

Condensed tannin Galloylated PC, PC,

Ellagic acid, gallic acid

Antioxidant, anti-inflammatory,
antiobesity

it makes a good wash for small
burns and wounds, and is used
to treat pharyngitis, stomatitis,
vaginal discharge, anal fissure

Hydrolysable tannin )
Gallotannin

diuretic, antidiabetic, antitussive,
insecticidal, anti-inflammatory,
antipyretic, anti-bradykinin, anti-
viral, antibacterial, antimalarial,
hepatoprotective, antiulcer, anti-
cancer, antioxidant, antiobesity,
and adaptogenic.

Ellagalic acid, gallic acid

anti-inflammatory, anti-cancer,
anti-infection, antioxidant, an-
ti-wrinkle, anti-allergic and neu-
roprotective effects

Padus

P. asiatica

Condensed tannin Cyanidin-3-glucoside

anti-inflammatory, diuretic, seda-
tive, hemostatic




o

MOHIOJ1blH 3M 3YW, M CYANAN CITIYYJ1

Cydaneaa, WUHXUN233

Definitions: CAST: castalagin, CYANG: cyanidin-3-glu-
coside, EA: ellagic acid, FIS: fisetinidin, GA: gallic
acid, GT: gallotannin, , PC: procyanidin, PD: prodelph-
inidin, PG: phloroglucinol; PGG: pentagalloylglucose,
PoGG: polygalloylglucose, PT: phlorotannin, QUERG:
quercetin-3-glucoside, TGG: trigalloylglucose, VES:
vescalagin

OyrHant
YpramnbiH ©CenT, ypxung yyxan
YYPar  ryMUadTragar — Hargnyyauir  xoépgord

MeTabonuTyyq rax Hapnagar 6anHa. Baraspaac
XaMIMMUH Yyxan HargnuinH Har He nonudgeHonT
Hargan oM.

TaHHUMH Hb  ypramang TapxcaH

nonudeHon Hargan 6Geree Xoon XYHC, 0O

epreH

calxaH, 3MYUNFA3HUA 30pPUIITOOP  XJpParnagar
GanHa. OMUUNTa3HUN
ypramang  aryynargax
OyTau, (pM3MK WKHX YaHapaac xamaapgar 6Ga
AHTUOKCMAAHT, XOPT XaBAPbIH 3CPar, XapLuSiblH

yungan Hb
TaHHWUHbI

TyXaunH
XUMUNH

OONOH YP3BCINMIAH  3CPIr, LUMMIIMYUAH  3CP3T,
HAHITMAH 3CP3ar, BMPYCbIH 3CP3r, LapXbIlr 34ra3X,
uycaH cyynra ©BYHMWAr 3MYMaX 33pPar  OSIoH
TOpnuiiH  bapMakonorminH - yunaan  yayyngar
barHa. YyH33c xapaxad TaHHMH Hb 3MYMITI3HUI
eHgep ay xonborgonTton xo€paordy Metabonut
Beree GNOMNOrMNH NOIBXT HAMINT BYTIANAAXYYH
rapraH aed, MPaKTUKT HIBTPYYNaxX OGONOMXKTOMN
Hb Xapargax OalHa. [3C3H X3OMh Y4 TaHHUWH
yypartan xonborgox YageapTtan OfoH TepruiH
Hargnyyaunir aryyngar yump XUMURH OyTummnr
TOLOOPXOMNOX0A HWM334 TeBertan ©Ganraa Hb
ONOH CcyOnaayYunH aHxaapnblr TaTax Luaawug
nnyy cyanax
HIrMyyAUH Har 6ok 6arHa.
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