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ABSTRACT

This study was conducted to investigate the effects of dietary quercetin on feed utilization, blood parameters, and meat quality
of Korean native goats. Totally sixteen Korean native goats, 15kg of average BW aged at 7 months, were employed in the
experiment with eight replicates per treatment. One group was fed quercetin at 200 mg/kg level and the other group was fed none
as control for 15 days. Dietary inclusion of quercetin did not affect feed intake, water intake, and the amount of urine and feces.
Digestibilities of crude fat, NDF, and ADF for 5 days were not affected, but digestibility of crude protein was increased by the
dietary inclusion of qurecetin (P<0.05). Quercetin increased rumen total VFA, propionate, and butyrate significantly (P<0.05).
Acetate/propionate  ratio (A/P) in the quercetin treated group was significantly higher than control. 2,2-Azinobis-(3-
ethylbenzothiazoline-6-sulfonic acid) (ABTS") reducing activity of the loin from goat fed quercetin was higher than that of control.
Sensory analysis conducted at 24 hr post mortem revealed that color, texture, and overall acceptability of the loin from goat fed
quercetin were significantly preferred to that of control. Feeding quercetin did not influence pH, water holding capacity,
1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity, TBARS value, and fatty acid composition of the loin significantly.
In conclusion, the dietary inclusion of quercetin increased the digestibility of crude protein, rumen total VFA, propionate, butyrate,
and A/P ratio. In addition the higher color and texture preference and ABTS reducing activity of loin indicating some beneficial
effect on enhancement of meat qualityin goats.
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¥ v 3ok (Kremer 5, 1999).
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Table 1. Ingredients and chemical composition of TMR"
Items Levels (%)
Ingredients ;
Hay 40.0
Corn 18.8
Soybean meal 6.3
Screenings 25.2
Molasses 4.5
Bean-curd refuse 44
Salt 0.2
Mineral mixture 0.1
CaCOs 0.1
Vitamin mixture 0.1
Probiotics 0.3
Total 100.0
Chemical composition ; DM (%)
Crude protein 9.7
Crude fat 3.6
NDF” 59.8
ADF” 38.5
Crude ash 7.1

Y Total mixed ration.
? Neutral detergent fiber.
? Acid detergent fiber.
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A MdA = 23] (quercetin 0 2 200 mg/kg)oll 8HHEo = Ak
F 1655 FAEAL 2o Age] FARAS SPSSE o435}
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Table 2. Analytical condition of organic acids by gas

hromatograph
Items Conditions
Injector 250C
Injection volume 1 uL
Column Econo-Cap™ EC™-1000, 150C
Detector FID, 275C
Column flow 0.69 mL/min
Total flow rate 66 mL/min
Split ratio 92.0

Carrier gas Nitrogen (99.999 %)
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Table 3. Effect of quercetin addition on feed intake,
water intake, urine excretion and feces elimina-
tion in Korean native goats

Quercetin addition,

Item mg/kg SEM"
0 200

Feed intake, DM, g/d 331.1 379.1 37.87

Water intake, mL/g Feed (DM) 2.4 2.7 0.21

Urine excretion, mL/d 593.7 796.5 93.39

Feces elimination DM, g/d 129.6 150.3 15.74

Y Standard error of the means.

Table 4. Effect of quercetin addition on nutrient utiliza-
tion in Korean native goats

Quercetin addition, mg/kg

Nutrients 0 200 SEMY
Dry matter 60.8" 63.6° 0.85
Ether extract 61.5 62.1 1.77
Crude protein 58.7° 62.9° 0.99
NDF” 56.2 57.2 1.71
ADF? 46.7 48.2 121

D Standard error of the means.

? Neutral detergent fiber.

% Acid detergent fiber.

“®Means with different superscripts within rows are significantly
different (p<0.05).

At S7EE A
ApEAFH e Sgte] o
T ol ofste] -
o quercetin Fo2 OJ?}
Aerdhks 9 94 o8

%45, NDF % ADF9] 438}

o g og er?_r%r/}
Table 4°] et npe} )
2 At frefgt o)z} gigle

nqo
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AZNA H77E 37l wlske] AEastkgo] Folahl Ee

A4S Yt sty d= 2 %‘ﬂé@] 23t glefA
quercetin®] ¥FES) S oA Ee 2%E

54 nggel 48
A Ee gl AYH0R ofHe S HEAE o ue

S R L A R I e EE R
vlgEe) e AHor 3N 9P v SE dokn AR
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2. WHESIY pH 2 wEAY

Querceting 7t TMRS AtollAl §4439& Wel w59
o] WEAA Table 5ol ERASITE

T ee] pH= A2 el Fel3k Zko]7} §121aL, Total VFA,

zryqk 9] s HJ7HTE felal #3%th(p<0.05).
o] A¥:= quercetin®] WU dgA RS TVME
itk A7t Table 4914 A% 2z éﬂ 2skgo] St
ke Be] olvhal AztEnh eu 24 ola W ol
el g Ak Aol ol x}°17} ATk A/P H|
T ZauAbe] gl BAl vt 200 mg/kgT 7t olshAl v

Al YRS (p<0.05).

o] o] Ao~ B quercetin 200 mg/kgT7} total VFAH,
T2y eat W Uate] ket A/PH|E trol n]&o|= 24
% 9910] 2

B,

% girk 42

3. "ol Ftetd Mo
Quercetin®] A7} TMR AEE Folsl9S wje] o] 3lst
A 73%0E Table 6] YERASITE  oiFEe] 24 gl
quercetin F7F7¢} 7 Abololl frejgk tol7h Qle AoE
UehstEd, o= 9 quercetin®] HolRE Qlate] FAA Gk
gl Aoz g, E AFe Ayt ghor Aol aie
248 wo] Hid U 7| E2ARE ATk dut gl §

0 8 9 zehide) 2alge Wbk FAZ Hsel § il Qlo} AL FRFPRT s (p<0.05) ¥
et w2 AMSITh ook X(2008)% FHSE FHpARR % Aas yepigled, wsEel 444 BUN A= 14-18
querceting 150 mg/kg H715H0] in vitro % 248 243 mg/dLEA YT =0 (20mg/dL o) W oflux)/ehaE
Table 5. Effect of quercetin addition on ruminal parameters of in vivo trials
Quercetin Total VFA, VFA", molar ratio

addition, mg/kg mM/L C, C; i-Cy4 Cs i-Cs Cs C,/Cs

0 6.20 90.42° 53.56 18.93 0.86 14.62° 1.29 1.15 2.83"
200 6.16 96.36" 55.51 21.39° 0.87 16.11° 1.34 1.15 2.60°
SEM?” 0.06 2.174 1.474 0.714 0.384 0.360 0.027 0.612 0.104

I)Acetate, propionate, iso-butyrate, butyrate, iso-valerate, and valerate are abbreviated to C,,Cs,i-C4,Cs,i-Cs, and Cs respectively.

? Standard error of the means.

“®Means with different superscripts within columns are significantly different (p<0.05).
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Table 6. Effect of quercetin addition on blood para-
meters in Korean native goats

Quercetin addition,

Ttem mg/kg SEM"
0 200
ALT (U/L) 22.29 20.71 4.891
AST (U/L) 78.29 72.86 4.664
ALP (U/L) 258.00 294.43 80.584
BUN (mg/dL) 1329 1586 1113
Creatinine (mg/dL) 0.36 0.37 0.051
BUN/creatinine 38.64 43.86" 5.685
Albumin (g/dL) 3.53 353 0.090
Total protein (g/dL) 6.29 6.17 0.130
v-GT (U/L) 33.14 33.43 2.404
Ca (mg/dL) 9.00 8.57 0.267
Pi (mg/dL) 8.97 9.16 0.948

D Standard error of the means.
“®Means with different superscripts within row are signifi-
cantly different (p<0.05).

A gz, 74 e

ORF B, 2ol AR, A ol
3

5|
S AR ol wAEE, vow wRel) oiAyhed B
Fom W4T 34 9 vl P4ES Ad, Iz AP WAE
& Ash, 2% SR PR So| Aol Heh el 2 A
oM TR v v ARG quercetin 7= A
0 el slgleh B Agelne] Ak geln A xua
9] o]&Ajo] =9k %

AN #Eo] & Atkal Az

Z 5 (2004) querceting FoIgt 3# 9] BUN/creatinine #k
& frog Aot glvka Huskgled, & BUN/
creatinine #toll §-2]%¢1 2}o]E KT} (p<0.05). BUN/creatinine
TAZE = ol AU Oko] Ao AFEU7] ol &
TF 55 e 25T 550 98 creatinine®] #to] A3

] /\1 3 o]]/q
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(1) pH & 252

Quercetin 200 mgkg w9 AFESY p
Table 704 Bi= vle} 7o) 60+, 24A1%E, 48417k
sidont froAQl Aol BolA eshth o] A= quercetin®
104; H24x4 oJeko 9= Hog AzZFst 4= 9t}

Kremer 5 (1999)2 H|SES Z31617] 4217 Aol 2.5 9 124

Folshge W, £ F pH AEEI 17

I

s wiEe
AAoz =

_Oozi rlo

ppm?| quercetins

A, 8 Ao £uy) ekt Sk T3 259 pH
Aol = ALS 22~180 = Alolel] 0.08~0.12 units® Aet&E%

7} mglonh, A% pHEA Aol 9B AR

ok OP

o ghd SAell= 53g o] gldthal siglon, =& 3,
6, 9 ¥ 1299 8 AAES A3 A3} ZAago] 03~22%
Astges Busiitt. 2y B AgoMe deldsa S5
Al pH9} 242 BT quercetin Fojol 23t 942 AolE &
T itk

(2) & s &

AbFSe) F ws PR Table 804 HE uke} o] Hrlte)

TR 2l oAl AfelE ®olA &9kl Quercetind} 2

flavonoid= #7182 71 9 BAZA d= ES AA|
Yol tjokst &48 Hole Ao® Ud#A otk (Rice-Evand}

Miller, 1998). 1 59| sptE M2 4stE BAsl= 34k 7]
o] dg] <A 9lom, o= phenolic hydorxyloﬂ ofel] Faed
A7} radicaldll 355014 449} radical?] WS SJAlSt

wo] Q= radicals HEAI717] wiiFolztal HalEQIth(Ahn 5,
2007). ¥ 5(2005)9] HaolA FHol querceting AT-Fo] Al
o= A&EHA tiAtEH, o
FrAgTiaL Bty uheh

quercetine PN 4] isorhamnetin &
AHIE o dlellA A&2Q) s

T o=

Table 7. Effect of quercetin addition on pH and water holding capacity in goat meat

Quercetin addition (mg/kg)

Ttems Leg muscle Back muscle

0 200 SEM' 0 200 SEM"
pHeo’ 6.26 6.29 0.076 6.23 6.21 0.028
pHas’ 5.58 5.50 0.060 5.59 5.52 0.054
pHas' 5.47 5.50 0.046 5.65 5.48 0.046
WLeo' 1931 22.28 2.195 18.67 24.01 4369
WLas 33.75 30.50 3.967 29.50 30.75 2.252
WLag 30.95 32.50 1.309 29.85 31.33 3.567

" Standard error of the means.
-4 60, 24, and 48 mean 60 min, 24, and 48 hours respectively.

%) Weight loss.
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Table 8. Total phenol content (mg/kg) of back muscle
from Korean native goat fed quercetin

Quercetin addition Storage (days)

Effects of Dietary Quercetin on Goats Performance

Table 9. ABTS"" reducing activity, DPPH? radical
scavenging activity, and TBARS® value of
back muscle from Korean native goat fed

quercetin
(mg/kg) 0 3 7
0 202.2 184.6 208.3 Quercetin addition Storage (days)
(mg/kg) 0 3 7
200 197.6 206.4 214.3 ABTS  reducmgactiviy (0)
SEM" 3.38 6.98 475 0 15.948° 22557 24.090
D Standard error of the means. 2004 21.887 21.551 22.509
SEM” 0.745 0.287 0.625
A, quercetin®] ol EAjEIItL 7FYEH, isorhamnetin 5 DPPH, scavenging activity (%)
A7) deje) orlR 248 Aow Az 0 9.43 7.18 473
200 9.43 5.35 4.62
SEM? 0.156 1.448 0.938
+ x I X|EEAHD
Sc)) ABTS, 201 < lo;il}H E\:o =4 2 TBARS, mg, malondialdehyde/kg, meat
A A2 o] = i = =
TEF ABTS', dAFels, AUlee] 54 A3k Table 0 0.93 3.86 429
9 Atk ABTS radical 47 5% ek S48 Uehi= + 200 113 429 5.51
& ARF Sh<IE (Erel, 2004) *’7}?7} AT Wty =% SEM? 0.087 0.110 0.205

F ORI A fFolaHAl =A Yehgtoy A7t gl wet
oG ztel= flofgith. 22y 759 AR A 2819 ¢
3 a7} 7] wiite] wW4re] 1o d4ro|t} (Santas 5, 2008).
Aeols e Almd EAlske dAA7E Toluo] e &4 g
Zol Asls Al s Hrksle WHOE a,d-diphenyl-B-
picryl-hydrazyl& AHESHAl H&=H|, 53] quercetin¥} 20] 2] E0]
A wdE kst =ds Frkekedl AREEOIth(Hyun 5,
2007). e, & ARdME At dakeolsd] Fof3h Aol
A ettt A eE Uehlls= TBARS: Ad 4kt
ARE AHEE WHOR AS e Fio] BE AR 7\1”
713F T A SA0] Bo] ARHAL Ytk & AFeM=
THIA T S FAE YERIROY ol Ak 0}14‘313}
B3k quercertin wolol wWE AWt 24 Wl ek AF A
quercetin Aol o A|Hbal ko] S JFS wXA] &
+ 202 ZRI¥3Itt(Data not shown).
Jang 5(2008)& EF FORFEES o
= o] Fo

& o kese 3

Tl wet = UERtthaL 83109, Gladine
5 (2007)%= F°l rosemary, grape, citrus, marigold 5 47}
AE FEES 88l 05g/kg o2 FATAS A I
oA malondialdehyde A7do] oAETtL digich  wE
Botsoglou 5 (2007)% rosemary @& Fojgh AHzGo)A
A T A xS T gkthal Baskglek Simitzis
(2008)X= oregano essential oilo] &A= HE FFFEE0] &3
AZ FrEle] 459 kst 945 FoHor XA B
3tk 13y Vichi 5 (2001)2 iAo sage$} oregano &
FHE £ 3oL 25§ SR SRS 4%
23 S ERE FofshA] S R e] AolE BA Rrka H

F

3k 9™, Lopez-Bote & (1998)% rosemary$} thymeS +
ofgh A RS A& =59 ol FdHE S flok

D 2.2'-Azinobis (3-ethylbenzo-thiazoline-6-sulfonic acid).

? a,a'-Diphenyl-B-picryl-hydrazyl.

% 2-Thiobarbituric acid reactive substances.

* Standard error of the means.

> Means with different superscripts within the same column are
significantly different (p<0.05).

Hauste] ZejulE gHgol &
sl JES vAEA] W = ofdd] 48
At H 22 Aow Azt

olde T Bl Ao, A=
A7brsh TRV Ateld] FoldS Fe e
Ao =5 FY AV 7R f9
3t 5E& Hole Ao] FAH o &
gl FelHRl Aok e %’% 34\1} HPLC Aol A
quercetin®] AHFS Ulol] EAI3HA| W=
SHAE, B diAbgS Sete] Akl
Ao R AlRHh

o Ee

(4) BsAAL
Quercetin®] #H7}& Qlgh Akekso] 54 gaks sl 9
ko] zAFeSIT) Skel AolA quercetin®] AH= AMFS el
QA9 ZHo] Hx| B Aow AmELh aAu WAL
ol A= querceting HH T AHe] IrOW At 247 ek
ol B2 HAzmoA foHer =& AE KU (Table 10).
o]+ quercetin®] % ol Z‘@:Z—iﬁi A e gou, o A
29| 7o Qe n)

7] e 287N diAbEe] F5 F

FE JE AR Alzdnh AK HiE ﬂ?&%% gHskal e A
AE wolet WA 54 Wl ofA WEshA ofsfEal A
ot Jang 5 (2008)2 =3 3ok %—%%3 0.3% w=olstslS
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Table 10. Sensory scores of the back muscle from Korean native goat fed quercetin

Quercetin addition

(mg/kg) Color Flavor Texture Taste Acceptability
0 4.9° 5.1 4.3 4.4 4.6°
200 5.6" 5.6 5.3 5.4 5.8°
SEM" 0.20 0.31 0.30 0.40 0.29

" Standard errors of the mean.

“®Means with different superscripts within row are significantly different (p<0.05).

of wsf Fvl, =,

—o

S AN T dzTY 1.0% Folg 7
A7} =l }\é

715N e HeE AT
Simitzis 5 (2008)- oregano essential oil& HoIs5S
9] Adolu} o] Zolo] W7t giglon, e
AollA e zfolE wolA Ftrhal siGith. wEbA quercetind} 7

& AA=9 Fo7t weH S0l ok et 7)ol thsjA
= AEH A77F QlojoF & Aoz AE.

THHoR WY,
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