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Abstract

The purpose of this research was to study the effects of feeding TMR (total mixed ration) dietary citrus
by -products on nutritional composition and palatability of Hanwoo loin. Samples for the experiment consisted
of Hanwoo loin that was not fed citrus by-products (TMR-0) and Hanwoo loin that was fed citrus by—-products
during fattening periods (TMR-1). The control (TMR-0) Hanwoo loin was fed by general practical feeding
(roughages and concentrates were fed separately); the TMR-1 Hanwoo loin was fed identically to TMR-0
until 17 months yearling, but fed citrus by-products for 10 months after then. The levels of the moisture,
crude protein, crude ash, cholesterol, Mg, K, vitamin B;, vitamin Bz, total amino acids (17.81~17.98%), and
total free amino acids (139.46~149.15 mg/100 g) were not significantly different between TMR-0 and TMR-1.
The contents of the crude fat, Ca, and Na of TMR-1 were greater than those of TMR-0 (p<0.05). Oleic acid
(45.01 ~49.38%) was the most abundant among unsaturated fatty acid while palmitic acid (26.52~28.39%) was
the most abundant saturated fatty acid in both groups. In case of sensory scores, taste, flavor, and juiciness
were not significantly different between TMR-0 and TMR-1. However, tenderness and palatability preference
of TMR-1 were higher than those of TMR-0 (p<0.05).

Key words: TMR dietary, citrus by-product, nutritional composition, sensory score

M 2 ke A7l Wol MESWA FEFAES 7159 A

ER ol&37] 9& ATt 53] o] FoA 3 9t} Yang

T A T Aate] ToluvlHA F-AEE2] ofie 7o) (132 547t FAHEE FoIF AR 279 cholesterol
F7beta olwdl, FAbER HAEE AL 9, v, A Fefo] elxchar 8927, Jun %(14)o FEAAR AL
%ol aled, o] i = 9l AA et HF € #R o] e AR R ARSE AR o)A
FA+Eoll& %, pectin, hemicellulose, cellulose, lignin, 4 4 ek 1 AukATFSr) Gekok e ilﬁ}?i‘l}. 28] 32 Koh
A 5 FRAEEC] Bel dEe 9z, ol 52 7159 A 152 AF AR R ARSE HX 27 E AF A FoIst
B, 7FAEY FAE0), YA Q) Bo AolLH I 9 S A% s 719 cholesterol® E# 2] LDL-choles-

Z| =k seilele] A9 Aol g-gko] vlvldk AA e} terol §HeFo] Folxtiy R wsled A ZFHAES A9
F28] 79 o] A} AF7IA| ARz b oF 28%2] H-4HEo| ALR R olgate] Aald 17 ofE wr)ke 2pEAde) 7]
HAEA = 51(3), 3719l &5-% - EAE = hesperidin®} =z qleh

naringin{4-6)- g4bsl 24-8-(7.8), AEFA JA(9), ty- T4, AR S A A FAd A= AFAA ol
rosin kinase &4 (10), A4 F4ksh AHH(11), SEedHe] & &3] wtol Aol W2 Au)7} Wo] o AHatv] A
A12) 59 a9 ole Ao oA g 7ro} oEsich. webA, AxsA) ke AFHARS T

H, AEFol okt S50 AeFAEA o) §HiE el 2 o] 8- 4 gltid AAA SddA oL upgAF

fCorresponding author. E-mail: yhmoon@ks.ac.kr
Phone: 82-51-620-4711, Fax: 82-51-622-4986



FEA JPYE 2 A EY

Mz

7]}, TMR(total mixed ration) AFE & HlEE S|4 =
ALR, AR H e ALRE AW EelA s
Figol] DA Fofste] 43t A2 S HAHOE e F
o] 7}&9 A7 F-A e A4 FaAkS 7lEH, AlEANE S
AgA R &8 ¢ gle ARFAAClT). avrE AxE
A 2 AFHALEE AUt TMR AR S A28, o]

w
A& Aol A Fodste] F-ExAL 0143 Abwn] A2F2
€ 7154 dar)e il rhsAde ARY oot v
I AMEE & A7E AFEFTALES AVEE TMR ALE7)
F-Ae dHdE 2 71EA N PIAE Gl Bl o
T-3ksdet

Mz H ey
N

ZHEHFARE S AFANEFAL AET A A FEAE
Az o LA AR R3] & %—4 A &
v)slgl e}, o] AFHALES Etslo] -
Az}t o] AbR= vlS - et o°] LR Az

st om, W) & Table 13} 2} 98 AFE 470
570 FAelA Az AA A 2054 10075 27097 A
shglch. 2E B FdsHAl dzTel FEFRAE
TMR At& Felz7le] ot & Ael7& At zh7} 6574
W25t ALFA RS Shlen], 1 AY SAE, AFERE
5ol & AuFE Adsle] $44 ARR Y} 254
o) WA FFL AF 715435 kgo| et #A4 NEE 7F
F4bE TMR AHEE Fo8H4] %2 54 (TMR-0), -1
2la §A47] 2 v &7 dRA7ND)E g2t} 2
o 2 Abgdk F e R] 100D (R SH )] R g &
72 ZEHAE TMR AFRE G448 d$-54(TMR-1)

% Ssle. 5F £ AHT WiEe A A

o] AFEAET APA R °]%‘}°4 =& F 2‘34_01 “HW}
Table 1. Diet ingredients of forage (g/kg as fed)
First term of Latter term of
Ingredient fattening fattening
TMR-0" TMR-1? TMR-0 TMR-1
Citrus by-product pulp - 340 - 120
Corn 267 171 96 60
Protein 115 114 - -
Bailey - - 255 240
Mixture fodder 267 142 478 419
Hay 343 227 159 150
Premix 8 6 12 1

YHanwoo loin was not fed with citrus by-product TMR forage.
Manwoo loin was fed with citrus by-product TMR forage.
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Table 2. Chemical composition, calorie and cholesterol con-
tent of TMR-0 and TMR-1

Items TMR-0" TMR-1?
Moisture (%) 64.97+0.36” 64.29+0.39
Crude protein (%) 20.14x0.15 19.37£0.11
Crude fat™ (%) 13.34%+0.12 14.57+0.34
Crude ash (%) 0.93+£0.02 0.87+0.03
Cholesterol (mg/100 g) 50.33£0.58 48.00*5.00
Calorie (kcal/kg) 2,493+ 369 2,568+ 510

PHanwoo loin was not fed with citrus by-product TMR forage.
YHanwoo loin was fed with citrus by-product TMR forage.
¥Mean = SD.

“p<0.05.
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Table 3. Major mineral, vitamin B: and Bz content of TMR-
0 and TMR-1

Items TMR-0" TMR-1?
Calcium” (ppm) 2%6+1° 36+1
Magnesium (ppm) 365+7 362+8
Phosphate” (ppm) 1,660+13 1,561 +19
Kalium (ppm) 2,574+26 251047
Natrium”™ (ppm) 18415 23314
Vitamin B: (mg/100 g) Trace Trace
Vitamin Bz (mg/100 g) 4.33+0.54 6.71x3.47

"9The same as in Table 2.
*p<0.05.
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Table 4. Amino acid composition of TMR~0 and TMR-1

o519 JYYE P 15 mAE FFHAE TMR A5 9% 581

Table 5. Free amino acid contents of TMR-0 and TMR-1

(%) (mg/100 g)
Amino acids TMR-0" TMR-1? Free amino acids TMR-0" TMR-1?
Aspartic acid” 1.40+0.18% 1.68+0.10 Phosphoserine” 5.29%0.78” 3.64+0.84
Threonine 0.75+0.02 0.76£0.03 Taurine 25771890 24.11+13.25
Serine” 0.43+£0.01 0.67+0.01 L-Threonine 497+1.46 3.42+3.01
Glutamic acid 2.47+0.08 2.7310.18 L-Serine 464+1.45 3.12+2.84
Proline 0.41+0.07 1.05+0.55 L-Glutamic acid” 28.24+4.30 51.29+11.25
Glycine 0.85+0.15 1.00£0.19 L-Glycine 4371042 391164
Alanine” 0.67£0.02 1.10+0.04 L-Alanine 27.79£6.02 24771997
Valine” 0.71+0.04 0.89+£0.01 L-Valine 3.36£0.89 2791161
Isoleucine 0.73+=0.04 0.84+0.03 L-Proline 2.06£0.54 255+1.62
Leucine 1.34+0.06 1.37+£0.04 L-Aspartic acid 0.15+0.27 Trace
Tyrosine 0.54+0.02 0.57+0.06 L-Isoleucine 3.88+1.18 3.35+2.31
Phenylalanine” 0.58x0.03 0.74+0.05 L-Leucine 7.06%1.93 490+227
Histidine" 0.90£0.07 0.64+0.09 L-Tyrosine 450£1.91 415+231
Lysine 2.73+0.19 2.54+0.02 L-Phenylalanine 393+1.75 3.92+1.87
Arginine” 2.95+0.23 1.12£0.06 B-Alanine 0.66+1.15 Trace
Methionine 0.35+0.04 0.29+0.06 L-Ornithine 7.97+2.10 9.37+5.49
Total 17.81+0.69 17.980.04 L-Lysine 4821560 386212
9 The same as in Table 2. Total 139.46+40.65 149.15+62.40
"p<0.05. "9The same as in Table 2.
*p<0.05.
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Table 6. Fatty acid contents of TMR-0 and TMR-1 (%)

Fatty acids TMR-0" TMR-1?
Myristic acid (Ciao) 3.36=0.297 2.80£0.63
Myristoleic acid (Cia1) 0.84+0.12 0.62+0.16
Pentadecanoic acid (Ciso) 0.22%0.03 0.24£0.06
Palmitic acid (Cieo) 28.39£2.08 2652+ 2.66
Palmitoleic acid (Cie1) 3.86£1.00 3.75%£0.22
Magaric acid (Cizo) 0.600.10 0.67=0.11
Magaroleic acid (Ci7.1) 052+0.14 0.62£0.01
Stearic acid (Cigo) 13.39+0.67 12.81+2.14
Oleic acid (Cig1) 45.01+1.43 4938+4.37
Linoleic acid (Cig2) 3.12%0.85 1.81+0.31
Linolenic acid (Ciga) 0.12+0.11 0.12£0.08
Eicosenoic acid (Cop1) 0.28+0.13 054+0.12
Arachidonic acid (Cypa) 0.10+0.35 Trace

Heneicosanoic acid (Caro) 0.19+0.00 0.12£0.02
Saturated fatty acid 46.15+3.17 43.16+5.62
Unsaturated fatty acid 53.801t4.13 56.84+5.27

"¥The same as in Table 2.
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Table 7. Sensory scores of TMR-0 and TMR-1

Sensory score TMR-0Y TMR-1?
Taste 5.07+0.23Y 5.41+0.39
Flavor 5.17+0.25 5.15+0.23
Tenderness” 4732031 5.63+0.46
Juiciness 5.00%+0.72 5.781+0.40
Palatability” 490%0.20 5.56+0.40

"5The same as in Table 2.

"p<0.05.
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