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Asuantiy Jansindiuea 2 ﬂEjiJ‘Mé’ﬂ Aa 1.Flavonoid (Anthocyanin, Flavonols, Flavan-3-ols, Flavones
and Chalcones) iag 2.Nonflavonoids (phenolic acids, stilbenes, tannins, coumarins and neolignans)
%ﬁLﬁuawsé’hua%aSasz warUeanulasannNANUELNIE1NBanTLATu (Onache et al., 2022) way sl
Tusiy 137.9 + 1.2 n. dmaflazanehld 207 + 03 n. lusfu 102.6 + 6.4 n. Fely 325.0 = 85 . (Goni
et al, 2007) HUsuameulvleaniulunineduwiiu 1,134 un./nn. (Khanal et al., 2009) Anthocyanin i1
yihduunasiueyyadaszlaenslibidnaseunnaiseyyadase (Pandey and Rizvi, 2009) H51891u
ansnifiuoulesidueyyadassluwadvieioold (Wu and Prior, 2008) 91nHan153d8v09 Hascik et
al. (2020) matadunineduluenmslaite uaskansenudensasaivlaauanslunsdesaisomsly
ynaduansriomn Tslidden wasamnndednifiadunineduuas 0, 5, 7.5 ua 10 n¥u/Alansuems
wuinnaiuninedu 10 ndu/Alaniuerms luewnsvedldiefiussansualunisannetaanosoaludy
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wazUsuupsnunmlledailuliile lnelinsenudeUss@naninnsiasadiuls n1sgeee1mns wavdnuue
Y0910 oglsAnuwIezdinsfnwnisldninejunasszausie Tuemnsegaunune wandelifiaauuw
FaluszauiinenilUly duluduuuiadull Fadinguszasdlunissiunuiasduasienanuideiied loy

yatunistininequuasluemisreaussanmNsHankaran v INvadliiile

Usnasevnsinuld (Feed Intake: Fi)

Jonathan et al. (2021) 1do1m13@ifin1naquund 0, 1.5, 3.0, 4.5 uag 6.0% lulriiofug HY-Line
silver brown 8¢ 35 Ju wuilafiusinaemsinuldliunndafiulunnngunismeass (P > 0.05) (Table
1) Syaenndoaiunures Sen and Basalan (2022) AlHlAidewus ross308 eng 1 fu Teownslifinanay
wiuAuNINaduuae 81INaNduau 10 nF/Alaniuenms (in 1.0%) vnswaunIneduuas 50 niu/Alansy

a

919115 (gp 5.0%) wagamsNkiduau 10 nFu/Alansuervis+nineduias 50 nfu/Alansuems (In

Y

1.0%-+gp 5.0%) WUINFUAIUAN NANANaNBYEU 10 nfu/Alansue1mis (in 1.0%) uagnauiinauninedu

was 50 nSI/Alansuems (gp 5.0%) lifianuuanseiu uazndunlddydu 10 nsu/Alansuemns+


https://www.sciencedirect.com/science/article/pii/S2405654517301415#bib17
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/free-radical
https://www.sciencedirect.com/science/article/pii/S2405654517301415#bib23
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/antioxidative-enzymes
https://www.sciencedirect.com/science/article/pii/S2405654517301415#bib32

nneduLAs 50 n3u/Alansue1mns (In 1.0%+gp 5.0%) laifimauansrsannguiinaunineduins 50 n¥/
Alansue1ms (gp 5.0%) (P < 0.05) (Table 2) uars1UVDI Kumanda et al. (2019) NauN1NBIULAI O, 2.5,
4.5,5.5, uwaw 7.5% luens Ilrideius Cobbs00 ang 14 fu nutnilelrony 3 dUansi nduitlaldnnedu
wasiUdinae i siinuldundian waznguitld 2.5, 4.5, 5.5 way 7.5% liflanuuansnadiu wagiony 4
&t naudlalldnneguunaivimaemsiauldviifunguitld 2.5% waznguiild 2.5% Alsiunnsnad
nauiild 4.5% w514 2.5% Ssanuewnsiauldunnniingy 5.5 uag 7.5% duileny 5 dUami Usinu
ownsfinuldvosnguitlillénineduuns nguiild2.5 way 4.5% lifinnmuanineiu wagngu 2.5% laifiaan
LANAINNENTILY 5.50% usisnnniings 7.5% uagliilonny 6 a1 nauitlaildldninequuns nguitly
2.5 uag 4.5% lifirsuanaiu uiiivsinunsfuldunnniinguild 5.5 uaz 7.5% (P > 0.05) (Table 3)
aguldnmsldninesuuadluaims ddsmarlvuimanisiuldlunnndunisveaes siorssdumnsy

savvaanneuLasnltigeledregluseaundslidmanousutunisiuls (Borkoles et al., 2022)

Table 1. Effect of red grape pomace-containing diets (0, 1.5, 3.0, 4.5 and 6.0% diet) on overall body
weight gain, overall feed intake, overall feed conversion ratio, and slaughter weight

Level of red grape pomace (%) P value
Parameters SEM
0 1.5 3.0 4.5 6.0 Linear  Quadratic
BWG (g) 1285.1 1285.9 1278.9 12374 13498 4391 0.742 0.168
FI (g) 5108.8 5460.0 5574.7  5378.9  5709.9 195.0 0.335 0.810
FCR 3.98 4.29 4.37 a.17 4.33 0.157 0.300 0.291

No dietary influences (P > 0.05) were observed on overall BWG, Fl, FCR and slaughter weights of
the cockerels.

Source: Jonathan et al. (2021)

Ymtindafiiindu (Body weight gain: BWG)

Jonathan et al. (2021) ‘wmfﬂﬂ'Lgaﬂﬁaaawwwsﬁﬁdauwamaqmnaiuum 0, 1.5, 3.0, 4.5 uag 6.0%
dwadauwiindflifiuduliunnsatu (P > 0.05) (Table 1) Tvaanndosfusuuas Sen and Basalan (2022)
fnudilafidesemsfinineduins 50 n¥u/Alan¥ue1nns (gp 5.0%) hidswadedmindififiuty e
Wisuidteutunguitldlélivisdyautumneduuns nauilédydu 10 n3u/Alaniuemmns (n 1.0%) uagnguil
198yau 10 nfu/Alansuemis+nnguuas 50 n3u/Alansue1ms (In 1.0%+gp 5.0%) (P < 0.05) (Table 2)
Kumanda et al. (2019) wuihnmsuaunneduunsluewns 0, 2.5, 4.5, 5.5, uag 7.5% dwmanonisifiuduves
twindvedld iWedsusulnflildldnineduuns (P > 0.05) (Table 3) aguldmsldnnequundluamis
lidswasiormiingfifistuvedld wssdleldluvsinaiinnty dwdnAlifianuusndsiulugnnguns
yaaes teradumnadoviinaemsiinuldliuandeiu Ssdmalsmiwindlalldunnsagudy



Table 2. Growth performance of chickens fed diet mixed with red grape pomace (Age/week)

0 In 1.0% gp 5.0% In 1.0%+ gp 5.0% P value
Body weight gain (g/b)
Age (week)
0-3 704.32 + 5.06 705.23 + 12.06 684.12 + 16.42 713.05 + 19.96 0.555
3-6 1276.42 + 39.23  1202.56 + 19.08  1230.34 + 47.64 1309.22 + 10.10 0.153
0-42(d) 1980.73 £ 41.75 1907.79 £ 2596  1914.46 + 61.42 2022.27 £ 11.37 0.182

Feed consumption

Age (week)
0-3 1098.66+13.70 1073.41+19.51 1121.82+21.47 1141.42+20.31 0.119
3-6 2473.72+31.75°  2422.06+51.01°  2541.08+74.36™  2657.54+9.36" 0.025
0-42(d) 3572.38+25.43°  3495.47+68.08°  3662.90+90.49%°  3798.96+27.49" 0.020

Feed conversion ratio

Age (week)
0-3 1.56 + 0.01 1.52 + 0.02 1.64 + 0.03 1.60 + 0.05 0.103
3-6 1.94 + 0.05 2.01 +0.01 2.07 £ 0.03 2.03 £ 0.02 0.106
0-42(d) 1.81 + 0.03° 1.83 + 0.01% 1.91 +0.02° 1.88 + 0.02° 0.012

2b¢ Different letters in the same row indicate significant differences (P<0.05), n=4
In=inulin (1.0%), gp=red grape pomace (5.0%.), In+gp= inulin+ red grape pomace (In 1.0%.+gp 5.0%.)

Source: Sen and Basalan (2022)

dnsnUasuamsiulnninga (Feed Conversion Ratio)
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198uau 10 nfw/Alansuems+nnaduuas 50 n3u/Alansue1ms (in 1.0%+gp 5.0% ) dunguildninedu
a3 50 n3u/Alansuens (gp 5.0%) Aluwanadunguilddydu 10 nfu/Alansue1ns + n1naguual 50
n3u/Alansue191s (In 1.0%+gp 5.0%) (P<0.05) (Table 2) Fsa0nAd0INUIIUIBY Kumanda et al. (2019)
wudnisldnineduundluemis 2.5, 4.5% uay nquilildnineduuns T8nsin1sasuemsidutiviing,
Ladunnenaiu wazngu 2.5, 4.5 wag 5.5% AkidAnuwand 19y uingu 5.5 way 7.5% =iidnsinisiieu
asduiuidngauinndy 2.5, 4.5 uay nquitlildninaquuas (P > 0.05) (Table 3) agulsinnisldernnsi

fimnejuuns lldwasodnsnisiasueinisiu



Umiings MadlomazdumszdlioUsinaemsiiuldliuanssdunnngunisveass Jeilidasnisaey
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Table 3. Effect of red grape pomace-containing diets (0, 2.5, 4.5, 5.5, and 7.5 %) on feed intake,

weight gain, FCR

Level of red grape pomace (%)

Age (wk) SEM Significance
0 2.5 4.5 5.5 7.5

FI (g)
3 454.8° 3963 3813  369.6°  370.3° 7.70 Hx
4 505.99  484.4“  456.1°  421.7°°  387.8° 10.70 *xx
5 574.9°  554.2°°  581.1°  504.8°  426.6° 13.10 Hex
6 702.0° 672.6°  6944°  5647° 5218 17.50 *xx
WG (g) 12532 12089 12048 11721 11763 40.30 NS
FCR 1.79° 1.75% 1.75% 1.58" 1.45° 0.105 Hex

224 |n a row, dietary treatment means with common superscripts do not differ (P > 0.05).
Source: Kumanda et al. (2019)

ANWZYIN

Jonathan et al. (2021) nuinlanguitliil¥nneguuns ndu 1.5, 3.0, 4.5, waz 6.0% Snandasinan
gngu wazeniiu lifanuuaneis luduvesinsuinda ensnguilildninequuns ngu 1.5, 3.0 uay
6.0% liflnrmunnsreiu drunguililldninequuas ngu 3.0, 4.5 wag 60% Alsidanuuandneiu uazdld
Wdndaudu ewnsnguililénineduuas ndu 1.5, 3.0 uay 6.0% Liflanuunnsiistu dunguitlildnineu
LAY NG 3.0, 4.5 uay 6.0% Alsifimnauansisiu waz 2WHC ewnsnguitlildninedu ngu 1.5, 3.0 wag 6.0
% luifimnuunnsneiu ngu 1.5, 3.0, 4.5 uag 6.0% Alidanuunnaieiu Tudivesasinn Svpaiouazsing
fnsdntuduuundunsuszdunslénineduunsiifin?u F91991n91u983 Sen and Basalan (2022)
‘wmfwNaw%memﬂamsummjmﬁlﬂ%ﬁgﬁyﬁuﬁm7ﬂaq;'uum naudild8ydu 10 n3u/Alaniuo1mns (n 1.0%) uay
nauildnnaquuns 50 n3u/Alansuenns (gp 5.0%) laifianuuansinety drunguillddyau 10 n3u/Alansu
91713 (In 1.0%) waznguiltdydu 10 n3u/Alanduems+ninequuas 50 n3u/Alanuemis (In 1.0%-+gp
5.0%) Liiflanuunnsnaiu luduveseiniou nguillidydu 10 n3u/Alanfuems+nineduuns 50 n¥i/
Alansuem1s (In 1.0%+gp 5.0%) ﬁmfmﬁﬂsmﬂgm’jmﬂmjmmwmaaa Waz91UYBY Kumanda et al.
(2019) wuilanguitlallénineduuns ngu 2.5, 4.5, 55 wag 7.5% finananwinan s ngu uazsndy i
Arauaneaiy Tudmvesinsiiufnda uay A* (redness) fmsifstudusuidunswussdunsléninedu
upsiiistu Tudruvesandidle (Hue angle) nauitlilénineduuasiiddgefian soswmuniends 2.5, 4.5 uay
5.5% dungal 7.5% sletesiian asuldinnsldensiininequuns asdmasionieiznielu aeuen way
Avasdiilaunadin sumsldninequuasiuindy faloradumsgluninequuns a3 Anthocyanins fiay
Preuulgeiidouazamunmienasli (Luo et al, 2022)



Table 4. Effect of red grape pomace-containing diets on carcass characteristics and visceral organ

weights
Level of red grape pomace. (%) P value
Parameters SEM
0 1.5 3.0 4.5 6.0 Linear Quadratic

Carcass yield (%) 70.10 70.52 72.44 71.23 70.24 1.233 0.194 0.625
Warm carcass (g) 1120.4 1131.8 111415 11121 1100.8  36.99 0.940 0.658
Cold carcass (g) 1078.7 1089.3 1105.2 1072.6 1074.6  35.19 0.664 0.359
Breast(g) 12.96 11.76 11.40 13.96 11.60 1.355 0.150 0.115
Drumstick(g) 7.49 7.63 7.80 7.80 7.72 0.102 0.633 0.208
Thigh(g) 6.96 7.01 7.08 7.35 7.34 0.149 0.007 0.828
Wing(g) 6.40 6.44 6.58 6.43 6.63 0.152 0.452 0.278
Gizzard(g) 3.06 3.17 3.24 3.04 3.10 0.058 0.544 0.081
Liver(g) 2.67 2.53 2.51 2.48 2.40 0.080 0.087 0.183
Spleen(g) 0.35 0.40 0.36 0.42 0.33 0.034 0.034 0.101
Proventriculus(g) 0.61% 0.59° 0.65% 0.68° 0.67% 0.024 0.136 0.459
Duodenum(g) 1.43 1.52 1.50 1.74 1.46 0.089 0.739 0.172
Jejunum(g) 2.07™® 1.90° 2.06™ 2.35° 2.19% 0.076 0.150 0.931
lleum(g) 1.40 1.23 1.30 1.46 2.69 0.460 0.800 0.150
Caecum(g) 1.23 1.16 1.20 1.39 1.30 0.063 0.544 0.868
Meat pH 6.46 6.58 6.54 6.58 6.46 0.101 0.748 0.397
Lightness (L*) 54.66 53.25 55.16 54.80 5277 1.597 0.955 0.138
Redness (a*) 4.33 4.51 3.87 3.02 4.25 0.683 0.243 0.735
Yellowness (b*) 5.99 8.44 7.21 6.56 7.25 0.741 0.413 0.871
Chroma 7.49 9.59 8.20 7.24 8.56 0.875 0.947 0.908
Hue angle 0.97 1.07 1.08 1.13 1.06 0.058 0.043 0.668
Shear force (N) 8.23 6.61 7.78 8.18 8.05 1.206 0.828 0.650
Cooking loss (%) 30.76 30.03 33.95 31.92 30.90 1.503 0.316 0.325
“WHC (%) 93.39° 96.14®  9524°°  97.45° 96.29"  0.845 0.134 0.351

P In a row, means with common superscripts do not differ (P > 0.05). WHC: water holding capacity.

WHC=water holding capacity, Chroma= Breast color values, Hue angle=Shade Value
Source: Jonathan et al. (2021)



Table 5. Carcass yields and intestinal viscosity values of groups

con In 1.0% GP 5.0%

IN1.0%+GP5.0% P value

Live weight (g) 1839.17 + 74.06°  1858.33 + 67.96°  1725.00 + 67.61°
Hot carcass weight (g)  1334.25 + 58.62°  1339.67 + 51.43°  1237.58 + 50.47°

Carcass yield (%) 72.44 + 0.48 72.04 + 0.32 71.70 £ 0.42
Intestinal viscosity cP 1.44 + 0.09 1.38 + 0.06 1.39 + 0.06

2040.83 + 49.37°  0.013

1498.67 + 44.31°  0.008

73.34 + 0.52 0.068
1.54 + 0.09 0.479

a b: Different letters in the same row indicate significant differences (P<0.05)

cP: centipoise n=12 In=inulin(1.0%), GP=red grape pomace (5.0%), In+GP= inulin+ red grape pomace

Source: Sen and Basalan (2022)

Table 6. Effects of red grape pomace on carcass quality of broilers

Level of red grape pomace (%)

SEM
0 2.5 4.5 5.5 7.5

Carcass traits
Dressing percentage 69.64 70.98 72.43 71.31 70.94 2.052
Hot carcass weight (¢) 1299.6 1218.9 1256.5 1184.6 1155.6 43.19
Cold carcass weight (g) 1270.7 1229.2 12371 1161.9 1153.1 38.51
Breast(g) 21.39 21.92 27.60 23.09 17.08 3.114
Wing(g) 5.84 6.22 5.87 5.99 6.25 0.395
Drumstick(g) 6.48 6.97 6.85 6.80 6.65 0.425
Thigh(g) 8.01 8.61 8.11 7.94 6.68 0.529
Internal organs
Gizzards(g) 3.03 3.17 3.28 3.13 3.34 0.101
Proventriculi(g) 0.49 0.57 0.55 0.54 0.56 0.032
Livers(g) 3.23 3.12 2.97 3.60 3.12 0.255
Small intestines (cm) 150.4 153.0 152.8 148.6 148.4 3.760
Large intestines (cm) 9.78 8.45 9.90 9.39 9.69 0.801
Meat Quality Traits Significance
Meat pH 6.37 6.31 6.31 6.41 6.36 0.061 NS
Temperature(°C) 25.90 26.56 26.47 26.30 26.38 0.480 NS
L* 55.92 57.31 56.34 55.53 56.32 0.786 NS
A* 0.49° 0.62° 0.62° 0.66° 0.75° 0.020 ok
B* 16.34 15.94 16.75 16.20 16.11 0.501 NS
Chroma 16.35 15.95 16.77 16.21 16.13 0.500 NS
Hue angle 1.54¢ 1.53° 1.53° 1.53° 1.52° 0.002 woxx

*P<In a row, dietary treatment means with common superscripts do not differ (p > 0.05).
L* = lightness, a* = redness, and b* = yellowness), Chroma= Breast color values, Hue angle=Shade Value

Source: Kumanda et al. (2019).
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