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Effect of Dietary Supplementation of Dried-Citrus Pulp and Wheat Bran on
Growth and Meat Quality in Horses

Hyun-Seok Chael*, Nam-Young Kiml, In-Chul Chol, Sang-Rae Chol, Won-Mo Chol, Yong-Sang Parkl, Shin-Ae Ohl,
Aera Jang’, Pil-Nam Seong' and Moon-Suck Ko'

"National Institute of Animal Science, RDA, Suwon 441-706, Korea, 2Kangwon National University, Chuncheon-si,
Gan-Do, 200-701, Korea

ABSTRACT

This study was conducted to elucidate the characteristics of equine meat traits and to evaluate the utilization of dried-citrus
pulp abundantly produced in Jeju Island as feed ingredient in the diet of finished meat horses. Treatment groups consisted of
wheat bran (A) and the dried-pellet mixture of citrus pulp (20%) and wheat bran (80%) (B). Feeding of agricultural by-products
were 2 times in a day at the level of 1.5% of body weights. Water and dried-grass forage was not restricted. The average daily
gain was similar in both groups. Feed conversion of treatment B showed lower level than that of A. Carcass rate of B was
relatively lower than that of A, but meat yield grade of B was higher than that of A. For meat color traits, L* of B was lighter
than that of A, and b* of group B was lower than that of group A. From the analysis of physical characteristics of equine meats,
shearing force had decreased in the treatment B but the levels of drip loss and water holding cavity had increased in the treatment
B compared to A. The level of crude fat is lower in the treatment B than the treatment A. For the mineral contents, the
treatment B showed higher levels of Ca, K, Mg, Cu and Mn than that of A. For the fatty acid contents, the treatment B showed
increased levels of stearic acid, oleic acid, eicosenoic acid, and arachidonic acid compared to A. Consequently, these results
suggested that dried-citrus pulp might be utilized as replacement material for equine forage. Please rewrite the whole abstract and
should include all required information. Before resubmission, please check it again from a native colleague in your group.
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Table 1. The chemical composition of the diets used in

2. A B2 U TAp
1) AF o ARMFH
AEE AN A3 AN F FRA UKL BA0R &
Aegon 2un|Ael TS TGW BE AT ARHAFE of
A Az el 4 ke F71ste] ZAaeh

2) E¥sa

SHSFS TS T T YZH18~200)0lA did =A<
134 AnRg drfdA SAtEEdaEde] Bar] EA9A
71zl wel AT S e S8 wHE, SANT
A, EASHESE SHsto] A, B, C 552 TR

3) 2EtdE I NDF, ADF

45 (moisture), T (crude protein), A% (crude fat), %
3% (crude ash)oll g UudE-2 AOAC (2000) el 23
EXEth NDF, ADF 32 Van Soest 5 (1991)2] Ho]
Zoto] EA89irh

4) 2712
7= AOAC (2000) Wil Fdte] SAskt 5g9

Ba7] AlRE AFAEC Hat] 17135t (MAS-7000, CEM
Corporation, USA) 600ColA 12A17F A% g3tA7] & HhyA]

713 ARl (HCL: HoO=1:1) 10 mlZ 7}Fsto] 12417 A% 4
o A gt WAl §oS o}34] (Whatman No. 6)= ]}

Sl Aol Axsde Fr1ge 229 gEgUon Azs
o] YxFE4=A (ICP Spectrophotometer, Spectroflame, Spectro
2Ag aigint

=
AEAe] &4/ 1 ppm
A5 S

ANEFHg) x 10°

Company, Germany)S ©]-£-3}]

571883 (mg/kg) = x 100

5) S
SAL Ty SARHE ddsle] 7] Tl 309%E =EAI7

Fo] Chroma meter (Minolta Co. CR 301, Japan)E A}&-3}o]
CIE®] "% L*(lightness), A% a* (redness) 2 HFAL b*
(vellowness) #ts 3WHEO® ZA4sto] Waghs 480k ouj
71FA9 BERE Y =92.40, x=0.3136, y=0.31962] WA €}
A& ARSIt

the experiment
(unit: %, DM basis)

Items Dry matter Crude protein Ether extract Crude fiber Crude ash NDF ADF
Wheat bran 86.57 14.07 3.12 10.45 4.71 40.65 12.76
Dried-citrus pulp 87.89 16.96 4.94 6.95 6.90 23.44 10.13
Wheat bran + dried-citrus pulp ~ 86.50 13.50 2.61 14.33 5.02 37.35 16.89
Hay 87.97 7.20 0.89 38.85 5.52 66.06 41.52
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71473 (cooking loss, %) FHAE A (5x5x2.5 cm)dtA]
Zeodal 4R ¥ 80+1C 243 (Dae Han Co,
Model 10-101, Korea)ollA] oF 4087 7183 5 Ao 208
N e AARE FH AE olgalel g Al gt
o] A2kskA Tk (Honikel, 1998).

pie)
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7t (%) = CRETEDIRE NG g0
7t Mgl A (g)
8) 24
B2 Laakkonen 5 (1970)9] YA%] #HE WHEslo =
getsik *lie Tubeoll A3t 29k 2 &5 AAT Ags
483 0.5g AT UL 80T 2 FxolA 2087 71dsitt
10%7F o % &1L 2,000 rppmol|A] 10#& PAEE (10T) & & F
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el = NEESTIFETEE x 100
]\:ﬂ- (%)
xtﬂ—yq/\ = 11—
]o ]T 100

m %(2002)9] W o g B8 /\T}\]:‘]_Oﬂ]:]_
HA AlS 80mgS #alHel ¥ 6 N-HCI 40mlE 73t

Aa7teg 110TAA 24747 7154 71T, 1T 5
SSWETaIdA 50TE 7Hdste]l At AAATIE e 335
B3l HF BES S0mlE e B4 o] &8F3t). Cystine?}
methionineS 6N-HCIE 7}EEaiA71H gag 2 Ab 7k
Aol 7jeatez b el cysteic acid9l methionine sulfone
o7 AFAZ7 T 6N-HCIZ 7}5Eajazith Badel A2 80
mg} ZjuAk 20 mlE FAdte], ST olate] Wil ¥& F 244
7F 5ok okgEAZl F thA] 6N-HCIS 7Fate] 1107TelA] 24417F

; Effect of Dried-Citrus Pulp and Wheat Bran in Horse

7Fr EEIAIA obr| At AREEA]7(Hitachi : L-8500A)0 T3}

o] R4,

10) XL
At B8 $lek AW 52 Folch and Lees (1957)9] ¥WH

#E Folch %0—’1 (Chloroform3}

of Fdko] EAsITE 20 g/l A&

Methanol =2:1) 150 mle] €31 5%3F 743 & No. 2 A=
ojalste] QAR (771 g 10E7H)3ATE &S Wl &=

o NaSO.& #7Fste] oJ#slil 55712 chloroforms 73}
AdE 35ty 5% X422 Morrison and Smith (1964)9]
el ot A Al & v AEE BAgEGH 5, FE3
5mg HAEE AFske] Methylation tubed] € 0.5N
NaOH 1mlE 37k & 100Cel 1587+ 7kdste] WA ATk
Boron trifluoride methanol 14% solution (BF; methanol ;
Sigma, Co, U.S.A) 3mlE ¥ thA] 1587 719 & yZslo
Ao £7] 1 ml heptane ¥ Sml NaCl ¥3-8dS H7jsh &
Edste] ol #el 2 w7k AAjska dsds AFste]l  auto-
sampler’} 2% gas chromatography (HP6890, U.S.A)E ©]&
ato] EAEGITE o)w) AREE GC column capillary column$:
ARSI o™ carrier gasEAE N B ol&atlon, BMo AMg-

® 71719 27A& Table 2014 YERIIT

A4

Table 2. Condition of Gas Chromatography on fatty
acid analysis

Item Condition

Instrument HP6890. U.S.A

Column Omegawax 205 fused-silica bond
capillary column (30 mx0.32 mm LD.,

0.25 ym film thickness)

Detector Flame Ionization Detector

Carrier gas Nitrogen(99.99%, Research purity)

Column flow rate 1 ml/ min

Split ratio 100:1

Injection port temperature  250TC

Detection port temperature 260 C

Oven temperature 200C

£ g wEg

E’_ PERIE R Rt
ul3) + Q27 E30I9 042 Mean+ SD by

= ET9 AHE|F-7kel| Student t-test (Steel abn
P
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1. H|K0ote] HF #st

Aol Hzxgbanl Fold wjsute] 9 AT W3l Table
33 2T JHAl Aol AMiulsieltrh 284.2kgolal Ay +
Az} 272.8kgo 2 2M 7L 11.4kg A& S7H 4
glolA AlIAEES NS FEA AT 2WYF9Trt
348.0kgo 2 AA FAHo] 63.8kgo]l TAEAL AWy + A%
ZHasgol o] F8A AT 334.0kgl 2 61.2kg7t AN
ok Hlgete] AGYSA . Aot 0.53kg, 2]+ A%
zHagol 7t 051 kgo 2 AuylFe] oA 0.02kg A= F7F
ke AES Uepliow o4 kol= {ISiTh (p>0.05).

Table 3. Change of body weights of horses by feeding
wheat bran and dried-citrus pulp

(unit : kg)
Items Wheat bran dr\)i\;kéﬁigtrlar:ri)lﬂp
Initial B.W 284.2 +46.3" 272.8 438.5
Final B.W 348.0 +54.3 334.0 +45.0
Total gain 63.8 £15.5 61.2 £10.0
Daily gain 0.53+ 0.1 0.51+ 0.1

Y Value are mean+ SD.

2] Table 49} #Zt} AHz|gol7}
4.58kgQl who] smy]+ Axgaalo] i 4.15kgo 2 49
gle} Azt E3rola YUrtEAgH ol AstEdEd ol
AR - o= 745& Azhgute] 7154d0] Lmuol Hjste] "ojA|=
AoR AEE ﬁJFLOi:H} 13.0%, A=d+71

Z7amt 04%% 11.8%2. 11+7d§_@%%04?oﬂ*1 AR S
Tgo] FAFSTh 4719 LH 2 Hol awze] AzgHEuhs
sl m Ay ©E %Oﬂ?ﬁﬂ} AU ZFS o A

FN

Table 4. Change of daily DM intake and feed conversion
rate of horses by feeding wheat bran and
dried-citrus pulp

(unit : kg)
Wheat bran +
Items Wheat bran dried-citrus pulp
DM intake 4.56+0.60 4.11+0.55
Feed conversion rate (%) 13.0 £3.5 11.8 £1.7

Y Value are mean = SD.
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auc} 2] AlRo] 20% A% Ax7HEH
ARz EAo] gl Ao ARt

e g0

o

2ot Az Foldt Hlgrte] S35 WSk Table
SollAfeh ol SARFAE 2MFAT7E 2.4 mm, 2IH+AE
AEEOT 1.8 mmoe Auy]sh Azt £3F A2 77t 0.8
mm %= SA vehtout Tr° Al Apoli= A (p>0.05). 54
SR 2wy E7h 794 em’, AW + Az7HEe] 71,0 em’ S

2 vlulgo] el 84em® ZéE 7RI o3l Aol

AT (p>0.05). EAIEL 23Fol 77t 59.1%, £+ A4t

HHFATIE 55.5%02 Mool 3.6% Ak 7k
A vERlon frelHel Aol fiSlth (p>0.05). FEEH
°] A, B, C &2 Helfu o2 SA2 3k 49 2uy]go]
T7F 22, AW+ AxgEEo T 2608 AW+ dxE
HOIT7F 044 SFewo] 58 Aoz Yepyit

=

Table 5. Change of yield grade of horses by feeding
wheat bran and dried-citrus pulp

Items Wheat bran dx\llclfgtgﬁnﬁp
Backfat thickness (mm) 2.4+0.9" 1.8+ 0.4
Loin eye area (cm’) 79.4£24.6 71.0£21.3
Live weight (kg) 348 +54.3 334.0£45.0
Carcass weight (kg) 207 +40.8 184.6+19.4
Carcass rate (%) 59.1%£ 2.5 555+ 29
yield grade” 22+ 08 2.6+ 05

" Value are mean+SD.
?Yield grade conversion :
grading

A(l) grading, B(2) grading, C(3)

Ao} AxgEvhs golet HlSvke] £ Wl Table 67
2} We %}(L*)% i_M oﬁﬂ 36.8, &My + A2z
o] 77} 371002 AWE) + AzxFuFed 17t 03 AL 274
t}. Cho 5 (2011)2 d 4 % ‘4 T 7hS 41.33~40.800]2F
Huseied B Ao wauv)es 38 Wil HE fto] ¢ v
& S HERASIE A (a%) = “—'134%01?01]/\1 098 A% 2
7}3} 3 A (b Al 7Azgheute] B3 ATt
ZAe]7E 0.65 B SR oAl Aol /Il
(p>0 05). FM& 7159 FEolv 59 121271 (myoglobin)
T, AR F =294 54 ol web Zekrith (Cornforth,
1994; Renerre, 1986). Kim % (2005)2 #|5:4F A& 2r] %
Aol W& (L*) ghol 3212, AME (a%)7} 19.60, FAE (b*)7}
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Table 6. Change of meat color (CIE” value) on meat
of horses by feeding wheat bran and dried-

citrus pulp
Wheat bran +
Items Wheat bran dried-citrus pulp
Lightness (L*) 36.8 +1.41% 37.10+1.28
Redness (a*) 20.64+0.45 19.66+1.25
Yellowness (b*) 10.14+0.22 9.75+0.47

) CIE: International Commission on Illumination
? Value are meantSD.

ofgh HlSmke] EE)4 WSl Table 7
o7 6.30kg/0.5 inch’, 29+ 1%
inch’ 0.2 4wy + 77kl
7} 0.45kg/0.5 inch® A% Adteo] 7tasiglont foHel Aol
= 0 (p>0.05). 7FEEEE AvIlEelT 29.31%, 4+
AT} 30.60%0.2 Amy] + Aol st 1.29
% A% 7tgEol SRR FoAd Aole (it (p>
0.05). B Aol 55.88%, 4w+ Hagbaile] T
7F 56.35% 0% AWy + AxgETo T 047% AR HTY
o F7RIAoY f9Ael Aol AT (p>0.05). Serra &
(2008)> 7tA7H meh= Hof AdREAZE vk ®ista
), E AT AwuFel sl Am + Az T
Hu} 7hEzRge] v dlal WdEe] Flet Ao Hol A]e]
A3 UerlSieh 4719 Aas Feshd 4y
+xEE T TMEEE Rl Sk A
FHow g Jlow Atnd:
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Table 7. Change of physical character on meat of
horses by feeding wheat bran and dried-

citrus pulp
Wheat bran +
Items Wheat bran dried-citrus pulp
Shear value (kg/0.5 inch’) 6.30+£2.27 5.85+0.90
Cooking loss (%) 29.31+2.14 30.60+2.31
Water holding capacity (%)  55.88+3.14 56.354+2.83

Y Value are mean + SD.
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[an
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6. ¥17|o

r

Zmuof AxgbEuks Fogh vk dnbditel mlA|=
2 Table 87 At i AWMIFAT 74.21%, 29U+
HaF 7 74.10%20.2 A2 HSElginh 2ud s
21.77%, 21.99%0 % F A Trt AR wsidry. 2AEe
Walgol T 1.98%, AW+ 1.74%0.%
AR T 0.24% Ak dadhs A% UEhille
U oAl Aol gtk (p>0.05). ZEHE AT]Eot
1,644.60 cal/g, A3+ A7 7F  1,569.00 cal/g o=
ZAY ghgo] vk Ay + Axghadsdel ot 75 callg AE 7
adhe AFE YeEpidlew foHel Aol= gt (p>0.05).
Rossier and Berger (1998) Tal7]= 4ol Hlste] EA % (v}
£%)°] HIEo] T Wil B &7 Bup Aghgo] vt Barshgl
ok Ed Tl DPH“X'OH i3k FL7IA7E ok i) 100 o]
T 40% BEE T AoE Hagta
2T} (Bodwell and Anderson, 1986; Lupton and Cross, 1994).
Paleari 5 (2003)> ®i7] S4o] A e 2.1%¢zkaL Bast
Aedl F AT E Ay gl Azt Ae)Ege A
ZA o] 1.74~1.98%= YERY 4719 A7-eh vjszet Ax
£ vEpislch

» % NP o
B BN o

o 12

Table 8. Chemical compositions on meat of horses by
feeding wheat bran and dried-citrus pulp

(unit: %)
Items Wheat bran dere}(lfgtrlzlrsaI;n;p
Moisture 74.21£1.32 74.10+0.87
Crude protein 21.77+0.32 21.99+0.66
Crude fat 1.98+1.30 1.74+1.16
Crude ash 0.96+0.04 0.96+0.03
Calorie (cal/g) 1,644.60£191.46  1,569.00+£72.61

Y Value are mean+SD.

2w 9} AzZEuS Foddl H|Sule] B2 Wal= Table 9

o} 2t} Ca2 2Wy|Fo T 4348 mg/kg, A+ AT
04?7} 4595 mg/kg o2 Amul+A 7Tl 7E 2,47 mg/kg
A= 37 }8}% A UERhlon folHel Aol fislth (p>
0.05). Wl PO ohFE 2EuHelt 2,113.10 mgkg, 2w+
AzzkgubtolT7h 2,108.71 mgkgo® ATl 7h 439
mgkg A= S7khE AEe dEglow Cadt 2ol #o4Q

gepol| A b B Sare

W T o=

Aol m‘)iﬁ} (p>0.05). F71& et
We KE 2UgFe]Tt 3,532.02 mg/kg, 29 + Az
T7}F 3,627.34 mg/kg o2 Amly] + Azl 7} 9532 mgy/
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kg A% F7kle Ads UERINoW frolARl Abol=
(p>0.05). Kim % (20052 AF Anl 549 Mg
3,880.7 mg/kgoZ WISl B dgelA] AREE e AT
oh(E B x AFEuhel] ojgk FAAZ AP uirek A5k A
Aoz o e e Uepfileh Fedl ek Amu]gol
27.46 mg/kg, A + AZ27HEENToIT 7} 25.96 mgkg o2 AT
ggolrt ot SR AdE JERIoY oAl Abele
A2t} (p>0.05). Palenik 5 (1980)2 2117]¢] Z$- Fedl 3ol
18.6 mg/kg & R & A5 Ao vusie] & w o
a7|7F Aa7]Reh Fedl $hgol o & Z1o® UEITL Yoon
5 (2004)> Fet: RNl 9 45 ¥ duldo F2 <l
Aolil Fed X3 F|RIZH AlA A i}

grba Btk A el EAjske 549 P40
ol Aol dar Tl diatel] gefste] WOrs =
Aol F4= F7]E-¢] (Choi, 2003) o} (Zn)S Amu]Fo]
W+ zgbaubgol ol wegk sheks VERSITE
AxgE AaE S5k A7 Mg, Zn, Cu, Mn
= S7kele AdS YERISITh Souci 5 (1989)
B} 2159l Wgte] W)= P, Mg, Fe, Zn, Cudl 523 3+
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Table 9. Mineral contents on meat of horses by feeding
wheat bran and dried-citrus pulp
(unit: mg/kg)

Items Wheat bran drﬁ%?iz;ﬁr:%ﬁp
Ca 4348+ 3.78 4595+ 6.94
P 2,113.10+ 60.79 2,108.71+ 23.45
K 3,532.02+141.66 3,627.34+139.56
Mg 247.62+ 1.78 25127« 7.85
Na 599.41+ 53.70 571.33+ 58.80
Fe 2746+ 3.17 25.96+ 3.45
Zn 23.11+ 2.15 23.52+ 4.92
Cu 2.15+ 0.40 229+ 0.14
Mn 0.19+ 0.08 0.25+ 0.11

Y Value are mean + SD.

8. L17|2o| ofof Lt

Ziz| e} AxE Fofdh Hlsmte] ofn|mal W3l Table
107} 2y ASolA ofn|wAakd SAIEe] FulE FA sta
(Cheonyagyeongji &, 1981) & HHE H7] F& Aoz W
A71e 9EE A 22y 1719 gl g3k HAE 8l
Sgz opAt i ope}l A, fU1, 9, 4 o+

1

HA ¥t} (Nishimura 5, 1988; Bodwell &, 1965). 45l =

Al 5
3] o]l sl ofn] =4k methionine} glutamic acid2 &
27 il g FY wEUQEEY shEA & gol X
3t3 Q1= inosinic acid® A& QloA] Tt} FHo] 9= Ao
2 BuEy Jth(Deungchon In, 1999). ©uty} ##o] =

methionine< A3 G117} 0.417%, AW + AZ7EEo -
7} 0.424%0. 2 AW] +A273 o 7L 0.01% B Sk
S depiglot o491 Aol §1lth (p>0.05).

Glutamic acid®] oMz AmbFo] 7} 3.463%, AWy +
Az o7}t 3.429%0 2 AW + Azl 7t 0.04
% AL fashs AEE HEilod FoFl Aole il
(p>0.05). ofrAt AR T WA w2 TS YERE lysine
& 2T TE 1.925%, A2WY] + Aol 1.910%
o8 AmuFAT7E 0.92% Ak SRR oAl Aol
AT (p>0.05). 1 o]elle Amu + HxghEE T elA T
B2 S Yehe oAk cystein, glycine, alanine 5]
Aot A 7+ folAd Aol §lTH(p>0.05). 719 ARz
Hol Ayl vhEggogtel Ay + Azt E3F gl
opH|:Atel] oJgk Bkl Ajol= A4 oh= A OE AlmHT

H A=
42 Table 119149 2t} Myristic acid®] $HEFe 4w y]Fo]
T 3.51%, &MY+ A2t 3.16% 0% Av|Ee
7b Avulel Axgtats 33 AR R oR Fleh
A YERIUY (p<0.05). ESA Al A 7HY =2 &S Y
ERfli= Palmitic acid (C16:0)9] 32 AWdFTF 30.27%, 4
w3 + Azl 7t 30.38% 02 Amy] + A7kl
7F 0.11% BE T7tded f940 Aol7b §i3itt (p>0.05).
APt 2ol wet 259 stk Frlel 9FE vAe Aow &
HA 9l (Gorbatov and Lyaskovskaya, 1980; Cameron and
Enser, 1991), B¥3} AP TN 71 w2 e dehll=
oleic acid (C18:In9)E 231712 ¢ o] x|ukate] dheko] =&
AT dutdor FeRrlM w2 A4S woltha Basta 9l
| (Dryden and Marchello, 1970; Lunt and Smith, 1991) ©]
3l oleic acid®] F2 AWIFo]F7} 37.48%, AW+ AZ
77 39.92%0.2  AMu+ Azl 0.44%
AL F7htE oy oAl Abol= fiRith (p>0.05). Paleari &
(2003)> Lo At 2AolA oleic acid, palmitic acid,
linoleic, palmitoleic acid, stearic acid, myristic acid 2.2 X
Watol ol Shghkal warskal ok HE A4 E di =
Aol EolAHA n-3 AL linolenic acid (C18:3),
ecosapentaenoic acid (C20:5, EPA), dcosahexaenoic acid (C22:6,
DHA)$} n-6 AES] linolenic acid (C18:3)9} 72 EXspA|HE
of tigk #Hilo] wolx|aL glvk o]dd BasAAE FollA 71

ol A
A= |
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Table 10. Amino acid compositions on meat of horses
by feeding wheat bran and dried-citrus pulp
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Table 11. Fatty acid compositions on meat of horses
by feeding wheat bran and dried-citrus pulp

(unit: %) (unit: %)
fems Wheat bran MBI L e Wheat bran i e pulp
Cystein 0.231+0.011" 0.2330.008 Myristic acid (C14:0) 3.51+0.27"" 3.16+0.10°
Methionine 0.417+0.023 0.424+0.041 Palmitic acid (C16:0) 30.27+0.76 30.38+0.85
Aspartic acid 2.040+0.040 2.032+0.082 Palmitoleic acid (C16:In7) 7.00£1.21 5.81+0.25
Threonine 1.005+0.017 1.002+0.043 Stearic acid (C18:0) 5.36+0.93" 6.59+0.51°
Serine 0.869+0.014 0.863+0.038 Oleic acid (C18:1n9) 37.4842.11 39.92+1.93
Glutamic acid 3.463+0.070 3.429+0.137 Vaccenic acid (C18:In7) 0.06:0.01 0.060.01
Glycine 0.930+0.014 0.9420.037 Linoleic acid (C18:2n6) 13.192.26 11.03+1.73
Alanine 122420025 1.228+0.054 y-Linoleic acid (C18:3n6) 0.040.01 0.0520.01
Valine 0.928+0.015 0.924+0.036 Linolenic acid (C18:3n3) 1.9140.37 1.68+0.33
Isoleucine 0.919+0.014 0.9154+0.036 . . .

Leucine | 88840.031 1. 87740.088 Eicosenoic acid (C20:1n9) 0.59+0.08 0.70+0.08
Tyrosine 0.700£0.011 0.692£0.031 Arachidonic acid (C20:4n6) 0.59+0.10 0.62+0.15
Phenylalaine 0.981:£0.022 0.97940.039 Total fatty acid 100 100

Lysine . ST Saturated fatty acid 39.14+1.45 40.13+1.25
Histidine 1.08120.042 1.080+0.049 Unsaturated fatty acid 60.86+1.45 59.87+1.25
Arginine 1.324+0.034 1.324+0.056 ~ Mono 45.13£2.15 46.49+1.88
Proline 0.755+0.017 0.753+0.019 — Poly 15.73+2.54 13.38+2.08

Y Value are mean = SD.

2o S e linoleic acid (C18:2n6)9] e AmluF
AT7F 13.19%, AW+ A27EEE9 77 11.03%2.2 Ay
HAT7E 2.16% A& FURIGoY oA atelE it (p>
0.05). AA| BZspA A HEe 2wlu]Fol 17l 60.86%, A9
+ Az 7L 59.87% 0% AMu]Fol Tl 0.99% AEE
=%out FoA Aol Gt (p>0.05).

e o

= AFAGeA ol ArtE]= AR HxgE)
04 I Al 2A Y 084S skl Aol hEH
545 W] S8 AAESI 3wk
Folgh Azt AzBdEv (20%)] 4
(80%)% ghet AeE st Fdsislon FAaE
9] 1.5%E 7|FoR FANAL 23} 7 E
1G5A %] Wshs awg]goltel Ayl +
AR A eSS AR R TEe iM
+1% 7&%‘*%%?47-7} A g AT 9 v s UE
itk ar]e] A& AT+ AxghEur e AneA
g 2o o B g L}E}IH%E}. a8y §HHS 299+
Az 7 o Al UEisdth SAdA Bk (L*)S
Amu AR AWy + A7k g el A T %k% =)

S o flr
R
_>‘,l\.)
Ry fo
‘Ei
moo{N

HLO.
1

" Value are mean = SD.
®Means with different superscripts within the same row are
significantly different (p<0.05).

ERfiglod S (b%)= 28] o W gk JERIth ]
o] =4 wslolA Aoy ARy AW+ AT
A7 o W gk YEMEA Baedd) 7MEREs 37
7hebadth. el A AduAETEY A9+ 7
AT o s ghs UEhiRla o AR vtk
7182 2my + AxE9A g7} Ca, K, Mg, Cu, Mno| 4
WA Boh o B A0Z yehtout o4l Akl gl
thH(p>0.05). ot ME Ay + A28 57] methionine,
glutamic acid, glycine©] AMuAe|FHTt M F7lskGl
AWk i)+ Az 2] 7L stearic acid, oleic acid,
eicosenoic acid, arachidonic acid 3] Z7}el= A& Y
uiglty. AnAos SAAEEN Awse] R 5 AxghEEo
Z gAEIE v AFRR £A0] §lE FoR AlRd.
(Al Az, s, dGSAE, 4, §39)

olN

Azt

F

O

AOAC. 2000. Official Methods of Analysis (17th Ed) Association of
Official Analytical Chemists. Washington. D. C., U.S.A., chapter
39. pp. 1-8.
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