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Abstract

Now it is the era of technical agriculture. It is very important matter to device and set up the technics for the develop-
ment of feed resources and for the improvement of feeding systems. This studies were carried in order to find out the ra-
tional utilization device of numerous citrus—byproducts produced in ChejuDo area and set up the most useful feeding
system for dairy cows raised in ChejuDo area.

The first study is “The experiment on the chemical compositions and pesticide residue analysis of the citrus—
byproducts produced in the ChejuDo area.” The materials offered for the experiment are some kinds of citrus—

byproducts outputed at the citrus processing plant located in Cheju city citrus peel, citrus pulp, citrus mixed byprod-
uct additted wheat bran (10%), and the same kinds of fermented citrus—byproducts manufactured by using the Bioclean
(ferment) and the Biomate(fermenting machine). General crude compositions, minerals, amino acids and the pesticide
residue of the offered citrus—byproducts were analyzed and examined.

The second study is “The feeding experiment on the growing and fattening pigs fed fermented citrus byproducts.” Thir-
ty six pigs of 41 days postnatal (Landrace x Large white)were fed for 115 days on a ration which included 0% (control;
To), 2%(T,) and 8%(T,) fermented citrus mixed byproduct additted rapeseed meal (20%). Body weight gains, feed in-
takes and digestibility were investigated, and the inspection of experimental pig’s carcass quality were carried.

The third study is “The feeding experiment on the lactating cows fed by Total Mixed Rating (TMR) feeding system de-
signed with citrus—byproducts”. This experiment was carried for 2 years and 4 months (from 1991, 3, to 1993, 6,)in the
dairy ranch located in Cheju city area with 12 milking cows on the average. This experiment was designed in the method

of dividing the experimental periods into 3 differedt feeding periods general habitual feeding periods (annually Sum-
mer and Fall; non—citrus byproducts), citrus—byproducts feeding periods (annually Winter and Spring) and TMR
feeding periods (Spring, 1993). Milk yields, general compositions, pH, titratable acidity and somatic cell numbers of the
experimental cows and milk samples were investigated according to each feeding periods.

Results may be summarised as follows:
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1. The experiment on the chemical compositions and pesticide residue analysis of the citrus—byproducts produced in the

ChejuDo area.

The mositure contents (peel 76.25%, pulp 80.66%, mixed 72.04%) and energy (NFE) are lower level, but crudes fiber
(peel 14.38%, pulp 18.4%) and acid detergent fiber (peel 20.6%, pulp 26.85%) are higher level,. as compared with the
results of other studies on the utilization of critus—byproducts as livestock feeds. Especially, in case of the protein con-
tent, the protein level of peel (8.64%) is lower than that of pulp (9.69%). This is very different results as compared with
other reports.

We suposed that the chemical composition of the citrus byproducts are much variable every year on account of many
factors (harvest season, good or bad harvest, manufacturing procces and so on).

As a results of the citrus—byproduct’s fermentation by Bioclean (ferment) and Biomate (machine), the moisture con-
tents (19.69—21.84%) were decreased to the extent of proper level, the protein contents(9.25~27.07%) were increased
significantly, and the level of ADF and NDF were maintained reasonably.

As compared with other results of the studies on the citrus—byproducts, the level of calcium content was considerably
lowered but other minerals were increased a little. Fermentation of citrus—byproducts made increase the level of Ferrosis
considerably and other micro minerals a little.

Amino acids in citrus—byproducts were low in quality and quantity.

The results of the examination on the pesticide residue of the citrus—byproducts can not be trusted sufficiently because
of deficient times of analysis and unqualified sampling. Amont the 24 kinds of pesticides analyzed and examined, exceed-
ingly small amounts of BHC and diazinom were detected. The amounts detected are under the level of permitted base.
Therefore, we think that the pesticide residue of the offered citrus—byproducts don’t become any issue.

2. The feeding experiment on the growing and fattening pigs fed fermented citrus—byproducts.

During the growing periods, feed intake in T, (2% citrus—byproduct additted) was smaller than that of To(control).
But body weight gain of T, was simillar to that of T,. Therefore, the feed conversion rate of T, was the best of all treat-
ments. The records of T, during the growing period showed the most poor results among all treatments (P<0.05).

During the fattening periods, the results of feed intake decreased according to the order of Ty>T,>T,. But body weight
gain of T, was the best of all treatments. So the results of feed conversion ratio showed the best in T,. The records of T,
during the fattening period was the least like the case of growing period (P<0.05).

In the results of carcass quality examination, backfat thickness of T;(2% fermented citrus byproduct additted) reduced
significantly (P<0.05) in spite of increasing the body weight gain and the carcass rate, and loin area became wider n
spite of decreasing the live weight and the carcass weight. Therefore, the addition of the fermented citrus—byproducts
contributed to increase the carcass quality of the pigs.

Utilization of all nutrients except crude fiber was higher in the growing period than in the fattining period. In conse-
quence of additting the fermented citrus—byproducts (2% addited), protein digestibility during the growing period was
increased, and during the fattening period the digestibility of protein, crude fiber and NFE were increase.

3. The feeding experiment on the lactating cows fed by Total Mixed Ration (TMR) feeding system designed with citrus—
byproducts.

The symptom of avoiding feed intake was rarely showed when fed the citrus—byproduct to the milking cows because
of high viscosity and moisture contents of the citrus—byproducts. But in general, feeing the citrus—byproducts make in-
crease the palatability of all kinds of feeds fed, especially crude fiber intake. By means of applying the TMR feeding
system, the physical characters of the citrus—byproducts (high viscosity and moisture contents) were disappeared, the
palatability of all kinds of feeds used was apparently improvement, the amount of feed intake was increased, and the pro-
ductivity of the offered cows was obviously elevated.

In case of the citrus—byproduct feeding period (especially TMR feeding period), the intake of dry matter, protein and
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energy (TDN) was slightly exceeded the requirements of those nutrients (NRC). In that case, the intake of ADF and
crude fiber were also exceeded the requirements of ADF (21%) and clrude fiber (17%).

By means of the utilization of citrus—byproducts (especially applying the TMR feeding system), the amounts of supply-
ing feeds was economized and the nutrients requirement were satisfied harmoniously. Therefore, we think that this feed
and system are very useful and important feeds and feeding system.

Milk yields in the citrus—byproducts feeding period (especially TMR feeding period) was signifficantly (P<0.05) in-
creased more than that in the habitual feeding period (non—citrus byproducts). The significant increasement of milk fat
and total solids (P<0.05) and the small increasement of milk protein and solid—not—fat was happened in the citrus—
byproducts feeding (expecially TMR feeding period).

The results of somatic cell number examination in the experimental ranch was showed as follows ; The rate of 1 st
grade milk (2.5 x 10°ea | ) 66%, 2nd grade milk (2.5x10°~5x 10%a) 26%, 3rd grade milk (5% 10°~7.5x 10%a) 6%,
and failure grade milk (7.5 10%a 1 )was 2%. TMR feeding system designed with citrus byproduct made show the clear
decrease of somatic cell numbers. Therefore, we thought that this feed and system was effected to the provention of mas-
titis. And also the utilization of citrus—byproducts and applying the TMR feeding system made improve of the milk yields
and the milk quality.

In Conclusion; Citrus—byproducts feeds had good feed value from the point of compositions. By means of fermenta-
tion, the feed value was apparently increased. The fermented citrus—byproduct’s. feeds was recognized as the good
resources of swine rations. The utilization of citrus—byproducts to lactation cows and applying the TMR feeding system
designed with citrus—byproducts made increase and improve of the feed intake, milk yields and milk qualityies. And so
we think that this feeds and feeding system will become the very useful feed resoureces and feeding technics in ChejuDo
area.
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Foll AL W1 glovy, FA|Ee FFA diel
gg 2 JAZAE B7stn At 2 &
2ul49 271 5 Bed AL FEIA X AL
2, T FEAL AL5o]8o] A o]FoiA|A] X3}
T gle AAolt). weby VAR S AleAis
st BAE AFAGY HEA] § E4kg $Ad £
g 7|98 & 5 Qe F8% ARboltt.

AFEe FEAAe Al JFo s #uid F
o] HEo] 1 glon} AnpHo e FE3F IR A
oln, 1992wd9} A-$ A4k 727,000M/T % 170,000M
JT 7} 712z =o] o 80,000M/T9] 7} 4R
o] AAHYHAFE AFFAAE, 1993). o] L
T8 15% FAEE abs|A 15.500M/Tel aid3h=
ARt £59] dujalgatdos, i 70% 9 Atz
HE 2 thr}Eo o] 48 A5 14 20kg AE FA] oF
1259 Ze 150~2009 A% Fo 7hsd E%0] H
£ 32 AgAdeld. 22y A AF=e] R
AE Algolg AdlE dF ArA F7llA AR 2
L34 7lggAelA AEEe] vhet A 2dE FL&
A AR Azee] FdolA FEAoE Fofshs
Axe] 2X2 oM Algel4ERE T3] v|od i
bz} o] 4ty g o]87)% spdo] A3 o]Fo 7] &
< AAeld}

ZHERAE Algol4dl i3 97, orange 7HETA
B9 Aad] Fo3t A1 (Mead2} Guilbert, 1926 ; Sc-
ott, 1926)0] g0 2 A= Fof F2 ul3eA o|F
o]z $}o v (Hendrickson3} Kesterson, 1965), orange
FFERARE Y] & SRR o7t AR 54 3A
¢ 47 91 2= pulp AE ©]&(Neal 5, 1935;
Davis9} Kemmer, 1948)3} tj&o], Alalg]z] A|zo]4
o] wsko 2 (Bondi, 1942; Becker %5, 1946; Baker,
1950) QA7 7o) o]F-of Zick.

Mead9} Guilbert(1926)7} A% orangedte] dubx
AR ke B g o]e, Ammermans (1966), Chap-
man 5(1971) 5 o2} @75l ste] AL =
ApdF7) o] Foix, el Ayl =AG aFo] wi NFE
ko] L oUA dAAEER By Hlh FIIEH%
2 Kirke} Davis(1959), Ammermans(1968), /Hik
(1974) S0 <Ja}ed, ule}nlgteke Beckere} Arnold

(1951), Z¥F(1975), 7EiE(1974)9 <Jsted, ofn|xAt
g2k Burrough®} Nelson(1975) 5l 2J3te], ¥4 2
37} Base] gEwl, F715E Ca(0.73~2.37%)°]
thaxw, P, Fe, Mg, K, Cu, Mn, Znge] &f5e 9l
oo, njglule Carotene(0.595mg%)°] 23] =11,
thiamin, riboflavin, choline, niacine, pantothenic acid
So] geEo] 9o, Ayoju|At £FL AEF Zo
2 3 7sta gk &3Sl HAAQ pectined
o] ¥oui(Poore, 1934;Leng, 1970), E5AE o 24
L flavonoid®¢ 3ktbel 1m|E == Naringind}
(Poore, 1934; Nagy, 1977; =%, 1974), wlelql &3}
2 EARY RS 2207 Sk S
el Hesperidineo] 35 o] $la(Hendrickson ¥}
Kesterson, 1956; Kefford¢} Chandler, 1970; Nagy,
1977; 3%, 1975), TerpeneA| ©3}549 dFo W
FAR 9 uhp Ao} figge] 2ol oot FelEEel
e E4¢ Yehl7l= s1= Limonino] - oisirt
= w9y} 9Juh(Stanley, 1958; Patrick®} Newhall,
1960; Bernhard, 1961; Attaway$s, 1962).

D F 2o F AFERARES] Algoldd #7
ATE BH, REFKE AHSHs A5 diiginS
Lol 10% (Velloso 5 1974), @EfpgExtgol 10%
(Karunazeewa, 1978), #04:#Agol 7.5% (Moghazy
5, 1982) @71 FAZo AEEE dglont,
Ao 12% #H7}A] Limoninone] ¢J&+ deka F54
a7} 91lx, citrux seed meale 20% H7}HA| FESIEES
A ek, FEX MEEEES 2o sdd
(Driggers 1951). }EAIRR o]83te Atv @i
MRS SAEARANA F9} 15% A =T
o} &= 99loH (Holliss, 1962; Vellosos, 1974),
ot 2542 20% Al Fe ool FATFACL skt
A1 (Baird 5, 1969), 40% thAlAl= AlFeks AE
o Zx 9 #EINE Jehiide Bt ey
(Kirke} Crown, 1947; Glasscocks, 1950), {H&ALS
ol 10%71A, BHEEALEA 20%7H7), fEEKALE 40
%7HA] hAAREo] 7hsd e ¥uE 3 gk (Cunha
=, 1950, 1950°).

RBFREN g 27 RArEe] Atgoldel R4
AR g A7ANE Base] gled, A9 XE
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APl A 3 BN Felr) f
7149 LB fUsES Z7hA100ka ke ot (Gordop
X 1960; Herdeickson®} Kestersont, 1965; Vén
Horn%, 1975; Wing, 1975; 7E#&, 1971, 1974), -‘%iﬁ
3 W87l glicke Bas Qoh(Slal 5, 1978; peavy
5, 1980). Al 22 HitgkAILeA ] #EFL4ol
g 19 FoiFe 20kg FFEolM, REREIF 343
FoHH tol §o4% & olon, FiitERS e
A4 9 u&F Algel 40%7HA HAFA7} shsEhd
(Henteges %, 1966; 7HiE, 1971, 1974), 60% o]A}o]
= AAAY o BIEEES do & o it
(Henteges 5, 1966). i@k 394 FUBRRRE (5
3] Staphylo bacillus sp.) 9] 5 72A1A FUE% B
#R7b 9lom, ol hesperidine®] 2+ wEolzte B
2 (Pounden 5, 1965, =%, 1975)7} slevt +414
ol hesperidine®] #Hg-7|Ae| e deiA]A] ¥x
ok #fiEk FA THHERES R A (Jones 7,
1942; Peacock %, 1960), ¥ekE & A7k Fo44]
WA webAe H—F AeM(ufE (Para keratosis) 3
BA7e =HY 55 dehldcke Eax Uk (Chap
man &, 1971; Loggins &, 1968).

FE7AE F7t RBEA ik vlAe A7
A, Mtk FoIA KERsfs) gt 45
(Welchs} Smith, 1971), 3532 KHEA pH A
3h, NH—No| g3 24, #%e 3718 2asz gl
o1} (Loggins 5, 1968; Chicco 5, 1937; Schaibley
9} Wing, 1974; Pinjon®} Wing, 1976; Pascual}
Carmona, 1980), BA V. F. A. #if A= B#ke] 7}
o} FkEgo] 7445 ¥tk B3 (Pinjon3} Wing, 1976)
o} ojoh= uth 2 2AbQ| Zhae} 23| 2419 FU1E
ehisdths 2k glch(Chen 5, 1981).

AE7FERAES] AgSte] dig FUATE Bl F
A AAolct. FERS BRAEAFAIEE oA §
ofgh HEB(MA%ST, 1978)& AxRsle AFAFH
(1981), %(1980), fh &(1981) 2J3ted FHEMIE
o] BN EHf (Satsuma Mandarin; Citrus Unshiu) &) 7}
Frargol R ARG YU S4655 o
B 32 Azl FINE A3} s} gled,
B2(1985) ojste] admbzAE o]l F7]E3} ulegtl

gy g olulieAt geke] FA AT Bwe} tiEe], fth
Kol ojg F-2odziel EAE ¥ SIS R
A, raahabdeEA] Az AR, s did FoiA)
g, fES o4 RBER HHRIHE Ao R 2y
5o gl Aot

Total Mixed Ration System & £&iEAfK F44]
o] /de® olslE= TMR fazehsiil= 1950~
1960\ dehel] o]z2tdax AFso AFg o]xetd A
A #FLAFL] T5%7F o] WACE fiE Hi glod,
Tl vF, A5 2 dRolMx HA 2 o]fe] &
AR e FAlolch fEluztel A= 19864 wfdf4d
A5l A TMREERHIE A5 485t 43¢ &
HE AL AL A2 3o AFL B35 BEKRS
oJgte o] g5y glow Hx gatelx 9ot TMRERE
ol A 7o) $A 2 AT RARFES o143
HfEEEA S 2 o R ENEE 71EF e
o, MEES AEHRES 7, Alsw| 9 Q7] 59
A7k 33 5, T o]He] sy whdel|, Alg el
g FE7E A4 o] AAY ool gt 7lEA] o] oo}
3, Enkfk BAS] N2, AL 5 HRe] g1
A, AEAE “HF} A3 AY 2 AN MR,
RArel Aol s 1t HhlH#E 5o £A7 72
A o AT 8 2 9%2Y, dARE F A
A¥= WEslx ol faEERsdolct. TMREERRH7}
AT FE7keel st AA o451 e A
2] olo] g A AT 7 5(1989)4 <3}
o TMR 94 £—ER HHEMLE FEHo2 =4}
g A7FAFE BaHe gl Axold

B ATE 1%L fmaa o dEt A
Aol A SAkdell M Fod ¥ AkEA )
ol gt 7)e7pie] Aoz AFAAA A
AR F71Ee AEERRARES AR ARISElEEA,
A EE A A%ex 71924 Axdqct &
EEEE HE 7l dubgdEs} 771 o
XA 3 sobhpeRe HAE T, EEEel o o1&
uoke 2 Alsy) Slsto] g AR MR LEIED S
BRIEER HEAR 2 AKE RS FlAs] $sto
A2-¢ faEtetie) TMRERESHS o143 fitlk 24
F9APE AAsERA, 7R AlsoldS
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AFz el A s o= B (Satsuma Man-
darine;Citrus Unshiu) 9] £ % §&2% AZHANA
s RS (F)A2 AFTRNA 73
3t MR 3ot THE Al A A Ee FA o gt
PhE (HitRE: )R PRI Y-AHE (HitGk) 2, AitGR o
HGS 2& v &2 E4T A 10% 4= 2715
A1 A(RAEIEY) o A7 2 285t

REZERE A Ase 7T AA kY 5%
o2 Ao} HEH ME(MTHE) SN dhdF
£0 2 HE® s (NTAT) o2 FE3tsich

Wa Az AR Mg TEE, AR 2AE,
AR HAKIE 20% Ao HET A AZIA
A gl 3t LA skgct

(2754 HaA ]

E= %14 (Bioclean B#) © 9% NIT jite] £3
$20% Lacto Bacillus sp., Torulra sp., Aspergillus
sp., Actinomyces sp. 5 23%9| u|4E2 HHHEH
N7|25 A7lste wjFAlF|L J7]e) 2] HE 4
RS Wt Az AF

O MK (Biomate) : 92 NIT jit 508 2
Well M= Azt deljsz glow, 715 wet 19 Az
=4 300kgel| A 2 ton7tA|e] Hejr} 9lS-.

O M MRIEKES 40~60%2 2o F4lst
o Agel w2l 12~244)7k02 iE SEd.

Y A8 3 A
5o FAL 19929 129~19934 48 Alod] 5
Fakglch. M FNEPTAS FEERRE BMAER
% R, dATTAR) SR, EEmE FEN
fegth TE R vILSAAGLTE HHTEAA, ofn|
< oS T FAANA, e £

< PNE (REEREHRETNA 22133}

CRERRTE

A4 VAR B 73 B4 kg 34
¥, 2~3Y9 AT HtEE Fo drying oven(70°C)
A 12217t AZA|A A3 HEAE AR
i 7] (Biomate) ol 4 5% F4) $E-& ST F dry-
ing oven(70°C) |4 12217} AZA)A AHEsl4ct.

(1) —fik s

Dry Matter, Crude Protein, Crude Fat, Crude
Fiber, Crude Ash, Nitrogen Free Extract= A. O. A.
C.(1980)ub4ell <¢J5}4az, Neutral Detergent Fiber
(NDF)$} Acid Detergent Fiber (ADF)+= Goering®}
Van Soest(1970) ] uij o 2 B-A&}c}).

(2) ‘=

Bk (Aol A ##st Salicylic acids ©]4-3}
°=1 Ealide] T o) 742 6~827 Eal)) ol J5te]

5 F3lgt F F759 Lanthaniumo 2 3]43}o]

A g %2 Perkin Elmer(Model 2308) 2] Atom-
ic Absorbtion Spectrophotometer® ¥-A13}4c}(Her-
man, 1973).

(3) ojw)

LKB(Model 3201)¢] Amino acid AnalyzerE o]4
aho] BA5tgdr}(Siegel 5, 1964).

(4) REREE

(7}) ke RipRrE

ZdsA E4% K-S acetone, dichloromethane,
Na,S0, 522 §53 F 130°Cello 527 53t &A43}
A)Z] FlorisilE E7)7} 240814 ¥ 52 3323] n-Hex-
aned| EA|71F F21x]7] Column Chromatography
oA AAZ AT (F7192A 5EA4), acetonitrile,
dichloromenthane, Na,SO, 52 %% ¥ benzenol
23 N EER o)A dEER ERES S
Z1A)7] Column Chromatographyoll 4 A&+ 71 (F#
#% 9 Ve AY 54EAE) 9 T AR FERE
T3k Aok (Hak=t fgk, 1980).

() £4717)

ECD % FPD7} Mf#% Hewlett packard Model
5890 Series II GAS Chromatography S AM-3s}glom,
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%57 Buchi Rota evaporg AMg-slgic}. £A44)9]
GCzxAE, #719449 7% Injection temperature
280°C, Detector temp. 300°C, Detector ECD, Column
< Hp—17 9 Hp—1 Capillary, Carrier gas:= 2.5ml/
min °|AY, R 2 71e} AL 5 Inj Temp.
180°C, Det. Temp. 250°C, Detector FPD, Column-&
Hp—1 3! SPB 2250 Capillary, Carrier gas= 15 psi
AAc.

(h) &4 o4 5

FAE F sUHHFEHEINT(HAR 1A A 90-85
3, 1900. 12. 14)%F 7Hgo #A9 o2, 479
Al 12%(DDD, DDT, DDZ, Dicogol, BHC—¢, 8,7, 8,
Aldrin, Dieldrin, Endrin, Chlorothalonil), A#4%% 8
% (Diazinon, Dimetoate, Malathion, Methidathion,
EPN, Parathion, Fenitrpthion, Phenthoate), 7}u}s]o]
EA 3F(RH, Mk, X esjdolE wR), 7|t A
d 18(24.-D) o2, #3t 245 Wato 2 39},

2. BERE MEMIRIEYO 2% BRIEERK
R

7t EEeHAT 2

AF AN AFAEE R HAFT S 24§
ZoFEg A 19934 29 20~29 28] 97 Fefs
fAE ¥, 19934 39 19~49 3099 6147 %47
A2 Folshe 7IH(&47) 3, 59 19~69 159
9 4597 vl% 7N EE Folshe N8R T
#3ted F 115947 948} dch.

. ik K&

Landrace x Large white #%9] fHEol4] U3 &
Aol Eukste], EubE 41802 FFo] 7~12kg ¥
(¢ 10.4kg) ol e 368ES ftakshsict.

(h) A1gAA

FeiiAtE FATE HEE(T)E sz, L& 3
AR S AWM 02 2% AR E(T)
3 H £ 8% 5 W1 E(T) 9 370 Hel+
2 o3, el 30T shof BEY 4%, A 12
T4l x|5}odch(Table 1).

Table 1. Experimental design of swine feeding trial by the feeds addited the fermented citrus-byproducts(unit

head)
Treatments
To(control) T, T,
No. of replication 3 3 3
No. of pigs per replication 4 4
No. of pigs per treatment 12 12 12
Additive level of fermented citrus-byproducts(%) 0 2 8

b TAAME 2 AlFAE

TAIE ZE7RARE S AiRCE AAREAARA A}
45 Zo2 WEM 20% 5 Hrlete] whaA) EgA
Boln, 1 QR AEEAAIE Asjel4 AA% “Table
8"e W&} ok APAME el P AERRALS
“Table 2"l 4] ¥ u}e} 7},

o}, e

#iAEe 23 A8E AAN dtdor, A% 5
AL XY A3 £47) 48 4 AYFERE FEY
33 AAlstla, AlsAtEe wiF 13 Ao AlgAl
e $AY Ao T8 2R Ve AR
© Al Frgel F3hslch

T
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Table 2. Formula and chemical composition of experimental diets in the swine feeding trial

Treatments
[tems Grower feeds Finisher feeds
To Ty T, To T, T,
Ingredient(% )
Corn 45 44.2 41.7 40 39.2 37.0
Wheat 20 19.6 18.5 30 29.4 27.85
Extracted rice bran 10 9.8 9.2 10 9.8 9.2
Soy bean meal 15 14.7 13.9 15 14.72 13.9
Fish meal 2 1.95 1.85 — = -
Tallow 2 1.95 1.85 2 1.96 1.85
Molasses 2 1.95 1.85 2 1.96 1.85
Yeast culture 2.8 2.75 2.6 = = —
Fermented citrusbyproduct 0 1.95 74 0 1.96 74
Calcium phosphates 0.4 0.39 0.37 0.4 0.39 0.37
Salt 0.2 0.2 0.2 0.2 0.2 0.2
Vit-Min mixture* 0.55 0.54 0.52 0.36 0.35 0.33
Antibiotics and others 0.05 0.05 0.05 0.05 0.05 0.05
Chemical composition

Moisture( %) 134 13.6 14.2 13.2 13.3 13.7
Crude protein( %) 17.15 17.30 17.86 14.91 15.03 15.47
Crude fiber(%) 441 4.53 4.78 4.27 4.40 4.71
Crude fat(%) 4.32 4.23 3.84 4.26 4.22 3.97
Crude ash(%) 5.63 5.68 5.80 5.10 5.15 5.30
Nitrogen free extract( %) 55.09 54.66 53.52 58.26 57.90 56.85
M. E. (kcal/kg)** 3018.4 3009.7 2989.2 3111.9 3108.0 3008.7
Ca(%)** 0.64 0.65 0.69 0.47 0.49 0.53
P(%) 0.55 0.56 0.59 0.45 0.46 0.48

* Provides per kg diet : Vit. A, 25,000IV; Vit. Dy, 4,5001V; Vit. E, 55mg; Vit. B, 1.5mg; Vit. B,, 5.4mg; Vit. B;, 2.
8mg; Vit. By, 2.8 1 g; Biotin, 0.08 mg; Niacin, 34mg; Panthothenic acid, 21mg; Folic acid. 1.5mg; Choline, 335mg;
lodine, 0.18mg; Zn, 110mg; Mn, 110mg; Fe, 95mg; Cu, 155mg

* % Calculated value.
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Table 3. The situations of cows kept in the experimental ranch at the beginning of the experiment(as of March

1,1991)
Cows name | Date of birth | Ages Parity Days after Body Remark
(years/months) calving weight(kg)
SamDol 1  |’87. 1.10 4/2 3 60 610
SamDol 2 |’89. 4. 9 1/11 heifer - 580 first calving;’91. 4
beginning exp.;’91. 5
SamDol 3 | 83. 6. 11 7/9 6 19 620
SamDol 4 '88.12. 4 2/3 1 60 520
SamDol 5 '87.12. 29 3/3 2 120 580 Culling;’92. 10
SamDol 6 | ’88. 8. 16 2/5 1 118 530
SamDol 7 |’90. 12. 30 0/3 raising - — first calving;’93. 1
cow beginning exp.;’93. 2
SamDol 9 | ’89. 11. 17 1/4 heifer - 470 first calving;’91. 12
beginning exp.;’92. 1
SamDol 10 |’89. 2. 10 2/1 1 6 520 Culling;’93. 1
SamDol 12 | ’91. 1.11 0/2 raising - - first calving;’93. 2
cow beginning exp.;’93. 3
SamDol 13 | ’88. 10. 30 2/5 1 30 510 Culling;’91. 11
SamDol 14 |’89. 3.13 2/0 heifer - 570 first calving;’91. 3

beginning exp.;’91. 6

Culling;’92. 7
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SamDol 16 | ’89. 4. 25 1/11 heifer — 560 first calving;’91. 4
beginning exp.;’91. 4
Culling;’92. 7
SamDol 2-1 |’89. 8. 5 1/7 heifer - 530 first calving;’91. 9
beginning exp.;’91. 10
SamDol 2-2 | '87. 8.17 1/7 heifer - 550 first calving;’91. 7
beginni;’91. 8
SamDol 2-4 |’90. 3. 20 1/0 raising - - first calving;’92. 5
cow beginning exp.;’92. 6
Culling;’93. 11
SamDol 10-1|91. 1. 10 0/2 raising - — first calving;’93. 1
cow beginning exp.;’93. 2
SamDol 13-1{790. 2. 18 1/1 raising — — first calving;’92. 4
cow beginning exp.;’92. 5
SamDol 14-1|89. 12. 20 1/3 raising - — first calving;’93. 1
cow beginning exp.;’93. 2
o} At of stglon, o] A7|E “HHEMTEIAE "= ﬂ

A& AAo hato, A5 (69~84)3} 7 (94

~114)4e
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Table 4. Experimental design(Division and subdivision of experimental period disposition and situation of experi-

mental cows)

Experimental period No. of Ages(years) Parity Days after Body
exp. COWS calving Weigrt(kg)
Traditional 1st(’91. 6~'91. 8) 11 3.33(2.0~8.1) 1.8(1—6) 153(11~240)  569(500—640)
feeding 2nd(’91. 9~"91. 11) 10 3.74(2.1~8.4) 1.9(1—6) 189(10~298)  578(500—660)
period 3rd(’92. 6~"92. 8) 12 3.81(2.3~9.2) 2.3(1-=7) 159(14~314)  540(440—630)
4th(’92. 9~'92. 11) 10 4.11(25~9.4) 25(1-7) 179(29~312)  556(480—630)
5tt(’93. 6) 11 4.48(2.4~10.1) 25(1—-7) 149(33~383)  570(510—650)
Mean 11 3.89(2.0~10.1) 2.2(1—7) 165(10~383)  563(510—650)
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Citrusby-  1st(’91. 3~’91. 5) 9 3.25(1.9~7.9) 2.0(1-6) 91( 6~192)  558(500—620)
oproducts  2nd(’91. 12~792. 2) 10 3.85(2.2~8.7) 2.1(1—-6) 142(10~339)  565(460—670)
feeding 3rd(’92. 3~’92. 5) 11 3.49(2.3~5.3) 2.0(1—4) 142(11~428) 552(460—660)
period 4th(’92. 12~93. 2) 10 4.32(21~9.7)  2.9(1-7) 138(11~328) 568(510—630)

Mean 10 3.73(1.9~9.7)  2.3(1-7) 129( 6~428)  561(460—670)
TMR 1st(’93. 3) 10 3.96(2.2~9.8)  25(1-7) 107(14~287)  572(520—640)
feeding 2nd(’93. 4) 10 3.93(2.3~9.8) 2.5(1-7) 127(28~316)  576(530—650)
period 3rd(’93. 5) 11 3.93(2.3~9.9) 2.4(1-7) 146(10~350)  571(510—650)

Mean 10 3.94(2.2~9.3) 2.5(1-7) 127(10~350)  573(510—650)

() : The values of range in the parenthesis shows from maximum to minimum of the data obtained by expeerimental

COws.

o). AgAR

A5 ZARE A9 o] TARAS 273} 4}
SAEZAA A o2t ol Az A
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Ak 259 WAt EE g 55AHF) o FE)
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255 o gaba o] wlF-e “Tallbe 5”, “Table 6”of 2%}
Zoh. FHEFALE(TMR) 9 AzE (F) s 3oA Azt
9 4¥ (42 800kg) TMRuG7)E o]4ate] “Table
77 Mg} 2k v &2 7|2 TMRE &3 A =8¢c}.

Table 5. Chemical Composition of experimental feeds(% )

Citrus-byproduct ~ Italianrye  Italian rye Cotton Formular Basic

Mixture* grass hay  grass soilage  seed feed TMR
Moisture 77.6 13.88 78.58 13.03 12.32 49.21
Crude protein 2.60 9.47 2.38 25.74 17.43 8.69
Crude fat 0.46 2.26 0.61 18.48 2.65 2.08
Crude fiber 3.46 3141 7.75 18.33 5.57 10.72
Crude ash 0.91 6.06 1.48 4.39 7.99 3.55
Nitrogen free extracts 15.0 36.92 9.21 10.03 52.65 25.66
Calcium 0.66 0.34 0.09 0.22 1.27 0.61
Phosphorus 0.18 0.27 0.07 0.45 0.86 0.39
Neutral detergent fiber 5.72 59.92 14.74 47.59 35.35 26.76
Acid detergent fiber 4.99 38.92 9.69 31.37 15.81 17.16
TDN** 18.09 52.11 12.98 64.18 68.56 37.94

%  Citrus-byproducts mixture is composed at the rate of 70% citrus peel : 30% citrus pulp.

* % Calculated values
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Table 6. The ratio of feed ingredients in the formula feed for milking cows

Ingredients ratio( %)
Corn 24.0
Wheat 26.5
Wheat bran 2.0
Rice bran 3.0
Wheat flour byproduct 1.0
Soybean meal 7.0
Cotton seed meal 9.0
Rape seed meal 6.5
Corn germ meal 2.0
Gluten feed 12.5
Molasses 1.0
Greem fat 2.2
Salt 1.0
Urea 0.7
Calcium phosphorus, Calcium Sulfate, Magnesium Oxide 0.4
Vit.—Min. mixture, 4 —carotene 0.2
Total 100
Table 7. The amounts and ratio of ingredients composed basic Total Mixed Ration
. Raw Materials DM base
Ingredients - -
Amounts(kg/head)  Ratio(%)  Amounts(kg/head)  Ratio(%)
Citrus-byproducts 14 46.7 3.14 20.5
[talian ryegeass hay 5 16.7 4.31 28.1
Cotton seed 1:5 5.0 1.31 8.5
Formula feed for milking cows 7.5 25.0 6.58 42.9
Water 2 6.7 - -
Total 30 100 5.34 100
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Table 8. Chemical compositions of raw and fermented citrus-byroducts(5)

Items Moisture Crude Crude Crude Crude NFE" NDF? ADF®  TDN*
Protein Fat Fiber Ash

Raw Citrus 80.66 1.87 0.42 3.56 0.78 12.71 5.89 5.19 14.58

Byproducts|Pulp (9.69) (2.17) (18.4)  (4.01) (65.72) (30.47) (26.85) (75.37)
Citrus 76.25 2.05 0.48 3.42 0.96 16.84 5.64 4.90 18.73
Peel (8.64) (2.02) (14.38) (4.04) (70.92) (23.76) (20.62) (78.87)
Citrus 72.04 3.85 0.79 357 1.47 18.28 9.37 5.12 22.02
Mixed
Byproduct** (13.77) (2.83) (12.77) (5.25) (65.38) (33.51) (18.31) (78.75)

Fermented |Fermented 20.82 7:32 3.16
Byproducts| Citrus

10.37 3.94 54.39 18.26 1452  61.32

Peel (9.25)  (3.99) (13.09) (4.98) (68.69) (23.06) (18.34) (77.44)

Fermented 21.84  15.09 3.01 10.28 4.74 45.23 25.35 14.82 59.47

Citrus

Mixed (19.24) (3.85) (13.15) (6.07) (57.87) (32.43) (18.96) (76.09)

Byproduct

FCMBR***19.69  21.74 3.02 10.37 6.15 39.05 26.66 16.62 60.36
(27.07) (3.76) (12.91) (7.66) (48.62) (33.19) (20.69) (75.16)

1) Nitrogen Free Extracts 2) Neutral Detergent Fiber 3) Acid Detergent Fiber

% Calculated Values

* % This is composed at the rate of “Citrus peel 45% + Citrus pulp 45% + wheat bran 10%”
* % x FCMBR(Fermented Citrus Mixed Byproduct Rape seed meal) is the fermented byproducts after additing 20%

rape seed meal to Citrus Mixed Byproduct.
(), DM base
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Table 9. Mineral contents of raw and fermented citrus-byproduct(DM base)

lems macro Minerals(%) Trace Minerals(mg/kg)
Ca P Mg Na K Mn Cu Zn Fe
Citrus Pulp 052 0.28 037 003 129 1060 6.0 89.0  286.5
Citrus Peel 0.71 013 029 006 1.44 74.0 9.0 53.0 2075
Raw Byproducts
Citrus Mixed 0.70  0.30 - - - - — - -
Byproduct*
Fermented 0.68 014 021 004 098 695 8.0 45.0 8425
Citrus Peel
Fermented Fermented 0.81 0.62 o - — — - — -
Byproducts Citrus Mixed
Byproducts
FCMBR** 0.88 0.87 040 0.05 1018 90.5 11.0 780 6685

* This is composed at the of “citrus peel 45% + citrus pulp 45% + wheat bran 10%”
% % FCMBR(Fermented Citrus Mixed Byproduct Rape seed meal) is the feumented byproducts after additing 20% rape
seed meal to Citrus Mixed Byproduct.

Table 10. AminoAcid contents of raw and fermented citrus-byproducts( %, DM base)

Raw Byproducts Fermented Byprodusts
fidms Citrus pulp Citrus peel  Citrus mixed  Fermented fermeneed
byproduct* citrus citrus mixed FCMBR**
peel byproduct
Aspartic acid 0.84 0.91 1.08 0.76 1.26 1.32
Threonine 0.37 0.28 0.33 0.23 0.58 0.63
Serine 0.44 0.34 0.54 0.28 0.71 0.82
Glutanic acid 0.74 0.79 1.70 0.71 2.72 3.20
Glycine 0.37 0.34 0.58 0.32 0.86 0.93
Alanine 0.40 0.36 0.37 0.30 0.77 0.89
Cystine 0.12 0.10 0.20 0.09 0.36 0.43
Valine 0.32 0.27 0.35 0.29 0.73 0.72
Methionine 0.19 0.15 0.20 0.11 0.41 0.47
[soleusine 0.24 0.22 0.21 0.25 0.61 0.49
Leucine 0.49 0.43 0.61 0.41 1.02 0.33
Tyrosine 0.24 0.19 0.33 0.16 0.40 0.42
Phenyl alanine 0.31 0.30 0.40 0.27 0.68 0.75
Histidine 0.42 0.34 0.60 0.29 0.69 0.74
Lysine 0.48 0.37 0.38 0.31 0.45 0.51
Arginine 0.31 0.29 0.57 0.24 0.71 0.73

* This is composed at the of “citrus peel 45% + citrus pulp 45% + wheat bran 10%”
% ¥ FCMBR(Fermented Citrus Mixed Byproduct Rape seed meal) is the feumented byproducts after additing 20% rape
seed meal to Citrus Mixed Byproduct.
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Table 11. The result of the experinent carried to analyze the pesticide residue of the citrus byproduct( peel)

) ) o Permitted Result of the Analysis(Residue)
Kind Inredients pesticide . - -
Concentration Preprocessing peel”  Preprocessing peel”’
Organo DDT(DDD,DDE) 0.2 Non-detect Non-detect
chlorine BHC(a, 8,7,6) 0.2 0.0421 0.0346
pesticides Aldrin and Dieldrin 0.01 Non-detected Non-detected
Endrin 0.01 Non-detected Non-detected
Dicofol 1.0 Non-detected Non-detected
Chlorothalonil 1.0 Non-detected Non-detected
Tetra-Difol 3.0 Non-detected Non-detected
Chloro bengilate 1.0 Non-detected Non-detected
Organo EPN 0.1 Non-detect Non-detected
phslohoric Diazinon 0.1 0.0205 Non-detected
pesticides Dimetoate and Ometoate 1.0 Non-detected Non-detected
Malathion 0.5 Non-detected Non-detected
Parathion 0.3 Non-detected Non-detected
Fenitrothion 0.2 Non-detected Non-detected
Phenthoate 0.2 Non-detected Non-detected
Methidathion 0.3 Non-detected Non-detected
Carbamates Carbarile 0.5 Non-detected Non-detected
pesticides Benumile 1.0 Non-detected Non-detected
Thiophanate 5.0 Non-detected Non-detected
Others 24-D 0.1 Non-detected Non-detected
Pesticides

1) Peeling-off by hand.
2) Peeling-off by machine with steam and acid solution.
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Table 12. Weight gain, feed intake, feed conversion ratio of pigs in the growing peiods.

Treatments
Items
To T, T,

Initial body weight(kg/head) 10.75 + 0.35 9.90 + 0.41 10.10 + 0.37
Final body weight (kg/head) 52.92 + 1.12 52.10 £ 1.15 50.00 + 1.43
Total weight gain(kg/head) 42.20 £ 0.73 42.20 £ 0.79 39.90 £0.91
Daily weight gain(kg/head) 0.69 +£0.017 0.69 + 0.019 0.65 + 0.026
Total feed intake(kg/head) 91.90 + 1.76° 88.20 + 1.88° 85.40 + 2.21°
Daily feed intake(kg/head) 1.51 +0.032° 1.45 +0.038* 1.40 £ 0.051°
Feed conversion ratio(feed/gain) 2.18 +£0.043" 2.09 £ 0.047¢ 2.16 £+ 0.064*

Mean £ S. D.

a, b. Values with different superscuipts in the same line are signigicantly different at p ( 0.05.

T, ; Fermented Citrus-Byproduct 0%.
T, ; Fermented Citrus-Byproduct 2%.
T, ; Fermented Citrus-Byproduct 8%.
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Table 13. Weight gain, feed intake, feed conversion ratio of pigs in the fattening peiods.

Hems Treatments
T, T, T,

Initial body weight (kg/head) 52.92 + 1.12 52.10 £ 1.15 50.00 + 1.43
Final body weight(kg/head) 87.25 £ 1.96° 86.80 £ 2.01° 77.40 + 3.58°
Total weight gain(kg/head) 34.30 + 1.02° 34.70 + 1.04° 2740 + 2.71*
Daily weight gain(kg/head) 0.76 £ 0.034° 0.77 £ 0.037° 0.61 £ 0.0110¢
Total feed intake(kg/head) 93.20 + 2.06° 90.7 £ 2.11* 88.60 + 3.69°
Daily feed intake(kg/head) 2.07 £ 0.082° 2.02 + 0.094 1.97 £ 0.0118°
Feed conversion ratio(feed/gain) 2.72 £ 0.093" 2.62 £ 0.097° 3.23 £0.123°

Mean + S. D.

a, b. Values with different superscuipts in the same line are signigicantly different at p ( 0.05.
Ty ; Fermented Citrus-Byproduct 0%. T, ; Fermented Citrus-Byproduct 2%.

T, ; Fermented Citrus-Byproduct 8%.
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Table 14. Weight gain, feed intake, feed conversion ratio of pigs in the Whole experimental peiods.

Hers Treatments
To T, T,
Initial body weight (kg/head) 10.75 £ 0.35 9.90 + 0.41 10.10 + 0.37
Final body weight(kg/head) 87.25 + 1.95° 86.80 + 2.01° 77.40 £ 3.58°
Total weight gain(kg/head) 76.50 + 1.34° 76.90 + 1.42° 67.30 £+ 2.51°
Daily weight gain(kg/head) 0.72 + 0.026" 0.73 +0.028° 0.63 + 0.069*
Total feed intake(kg/head) 185.10 £ 5.23° 178.80 £ 5.17* 174.00 + 7.25°
Daily feed intake(kg/head) 1.75 £ 0.057° 1.69 + 0.066 1.64 + 0.086°
Feed conversion ratio(feed/gain) 2.42 £0.068% 2.33 £ 0.072° 2.16 £ 0.095°

Mean + S. D.

a, b. Values with different superscuipts in the same line are signigicantly different at p ( 0.05.

T, ; Fermented Citrus-Byproduct 0%.
T, ; Fermented Citrus-Byproduct 8%.
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Table 15. Carcass evaluation of experinental pigs.

tems Treatments
Ty T, T,
Live weight(kg) 87.25 + 1.95° 86.80 + 2.01° 77.40 £ 3.58*
Carcass weight(kg) 62.50 + 0.87° 62.20 £ 0.76° 54.60 + 1.84°
Dressing percentage(%) 71.60 + 1.08 72.10 + 1.03 70.50 + 2.25
Back fat thickness(Cm) 3.12 £ 0.51° 2.89 £ 0.45° 2.30 £ 0.67°
Carcass length(Cm) 85.30 £ 1.72° 85.90 + 1.83" 78.60 + 2.14°
Loin eye area(Cm?) 34.80 +0.72° 34.40 £+ 0.064° 3.020 +0.98¢

Mean + S. D.

a, b. Values with different superscuipts in the same line are signigicantly different at p ( 0.05.

Ty ; Fermented Citrus-Byproduct 0%.
T, ; Fermented Citrus-Byproduct 8%.
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Table 16. Digestibility of experimental diets according to each treatments and the stages of growth(%).

Stages of growth Treatnent CROHINE s el
Ty T, T, To T, T,
Dry Matter 86.03" 85.87° 81.10° 80.22 80.04 79.66
Crude Protein 81.65 82.71 79.06 70.72° 72.69* 73.84°
Crude Fat 53.50 52.74 54.11 51.41 49.96 49.17
Crude Fiber 30.26° 30.74* 36.14° 40.85 41.47 40.92
Nitrogen Free Extracts 89.25° 88.76" 84.03° 83.78* 84.12° 81.79°

a, b. Values with different superscuipts in the same line are signigicantly different at p ( 0.05.
T, ; Fermented Citrus-Byproduct 0%. T, ; Fermented Citrus-Byproduct 2%.
T, ; Fermented Citrus-Byproduct 8%.

i H7RARE Y FEALEEA Y THAE 7} fRHGEE 2 BER BRE
g e A=, WleE A4S A% E o A &ML Bl #hsifg et TMR EifiEel oz}
o] 3 sjojxo} & 7o 2 A5 Hr). 248 FE717H(1991. 3~1993. 6)& BITFEM (S,
7He) ok HitRRIE MR AL, &) HitE&EIEY TMR
3. TMR F&EAZ0l 28 #@EMTaIZEYS ¥ REfCs. 5= Byste, FHArs feHmEs)
A EEFRRES. BER BRES fiEstd o Held #Re “Table
17”3} “Table 18" o] 4] ®.= u}e} 7},

Table 17. Average amounts of daily feed supply and intake during each experimemtal periods

(kg/head/day)
Concentrates Roughages
Kinds of feed ~ Amounts of supply Kinds of Amounts of  Amounts of
and intake* feed supply** intake
10
Habitual feeding Formula feed 8.5 Grazing(1—3hr/day) (5—20)
period for milking cow (5—16) 2.5
(’92. 6~92. 11) Hay (Italianryegrass) (2-3)
25
Soilage(Italianrye (20—30)
grass)
Citrus-byproduct Formula feed 11.5 Hay(Italianryegress) 6 4.5
feeding period for milking cow (5—16) Citrus-byproduct 15 13
(’92.12~793. 2)
Citrus-byproduct’s Formula feed 10 Hay (Italianryegress) 5 5
TMR feeding for milking cow (75—16)  Citrus-byproduct 14 14
system period
(’93.3~'93. 5) Cotton seed 1.5

() : Values indicate the range from minimum to maximum.

% Intake’s amounts of concentrate are the same as the amounts of sypply.

# * We cannot examine the amouns of intake during the habitual feeding period, as the amounts of supply during such
period are the estimated values.
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Table 18. Nutrient requirement, supply and for experimental cows during each periods

(kg/head/day)
Dry matter  Crude protein TDN crude fiber

Habitual feeding  Nutrient 15.26 2.29 10.03

period requirement (10.36—20.04) (1.02—3.27) (6.13—14.78)

(’92. 6~’92. 11)  Supply and 15.79 2.21 9.15* 3.08
intake? (9.32—24.72)  (0.19—4.07) (5.84—16.66) (2.01—4.80)
Supply/requirement( %) 103.50 96.50 91.30 19.50**

Citrus-byproduct ~ Nutrient 17.45 2.48 11.73

feeding period requirement”’ (13.16—22.79) (1.56—3.88) (8.08—17.04)

(’92.12~93. 2)  Supply and 17.51 2.72 11.80* 2.88
intake” (11.87—21.96) (1.54—3.56) (6.81—15.37) (2.17—2.99)
Supply/requirement( %) 100.35 109.70 100.60 16.50**

Citrus-byproduct’s Nutrient 17.89 2.57 11.91

TMR feeding requirement" (11.78—22.83) (1.17—3.90) (6.83—17.08)

system period Supply and 18.01 2.96 12.86* 3.18

(’93.3~793.5)  intake” (9.32—24.72)  (0.19—4.07) (5.84—16.66) (2.01—4.80)
Supply,/requirement (%) 100.70 115.20 108.00 17.70%*

() : Values indicate the range from minimun to Maximum.
1) Values of mutrient requirement calculated by NRC feeding standard.
2) Amounts of nutrient supply are estimated values.
% TDN ; Calculated value.

% % crude fiber/dry matter X100.
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HELES Y= (TDN) HERES 24, BrEE
Folle FTHes BTKES FF5A71A 3 s ¥
gk opjel #R7L dA3 A DM 749} vpriA| 2
BREET 15 A9 9ok Ao #EE A
a2 HiGEIEY REde FokEe] 359 Aol
i, £3] TMR ol R o) $- 2obr FkES
oha 233 KoM HAsH R F FEUL ol F]
A2 e AR s

RBES] Y BiES #ERA 7 s i
g9 HHukeS ¥ 9, ADF(Acid Detergent Fiber) 2]
7%, DM#gEE HiH ADFHEEtE ] 7 Farsifd] o
2} 35.8%, 23.8%, 25.4% 24 NRC7} Eksle= 21%
(NRC, 1986) <4 551 sllo, M wRaE
MG TRIEY HREHNA 16.5% 24, dubyos 2
e B AERMEREUKEE]] 17% Bk oka A9k A

< Adfshd 383 wER e Ao depa gl
o}, ahebA HRITEIED BEel e AH 2 21719
ule} MR ] HELITE FolAe A7t e
o2 HEEH Tt

fRHeaE ¥ BRERNES] #RE 29, TMR &
#HES fbHGRES A UM FRES BEX
FoKE Ko 2 FFAA vk ohjet MRS 2 8o
Ripgel L T FEHERE A S ARl 2
T U A2 Ba =l

o EALE AR ML

M@ TEEDS] 8 9 TMRi#E ko] E7LE
318 WEel PR S FEs) fste, HETE
AAshe Al 248 AERIIE(C91. 3~93. 6)2 Hii
Bl B g BITEELS o1F sk MM 2
TMREZENH o2 o], EFLES 47Uk #MLE
HiEste] ik sbrstslck. BRI ZE5 2 22k G
AR EFLE RS “Table 19”7 2 “Fig. 17914 2e
ulo .

EFLEo] #LE Ry, R 13 dxs} 23 dx9
A% Zg55) EFLE #e B =3 953 7kl
Uoton] Agole thi] wolAlx dsich. 1A 34
< Asid, 1A vjste 2apdw o] EFEo| ¥
3, TMRFZEHIQ] 1993 B39 EFLE&S F3lo] 2/
Yehdtt. 27 Fo71(E, AR 39 &
 BYAET(AE, 7HE) Aeldlq A7 Aol v
el gla(Fig. 1 #2), o|zfd Hole FAHEE
593kt (Table 21%x).

dubdo 2 U¥ AW Afdste 3 A8 ¥
3 7T Agdl don 53] AL HA 75 vel
Ath= ¥a7} @l (Appleman &, 1968;Miller 5,
1970;Lee9} Hickman, 1970;¢F, 1992). ojeh= &
B dAFoAe] Apepistst B3k ALl £ A 7}
& A Yehd 7 “Table 4704 B uls} 2o
FAEY Buby o] B3 AL (FHEMAE §971)
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Table 19. Monthly and seasonal milk yields(kg/head/day).

Year season Month Average yield Range(from min. to max) Remark
3 22.7 15—40 citrus-byproduct feeding
Spring 4 20.8 12—41 period
The lst : o R
year(1991) mean 21.6 12—-14
6 20.4 12-28 habitral feeding period
Summer 7 18.4 10—26 (non citrus-byproduct)
8 14.2 9-19
mean 17.7 9-28
9 12.2 8—19 habitral feeding period
Fall 10 12.6 8-21 (non citrus-byproduct)
11 11.8 7—23
mean 12.2 7—23
12 17:5 8-31 citrus-byproduct feeding
Winter 1 23.2 12—34 period
2 18.8 15.5—285
mean 19.8 8—34
3 213 13.5-37 citrus-byproduct feeding
Spring 4 19.1 10—23 period
5 22.1 11.0—-36
The 2nd
year(1992) mean 20.8 10-37
6 18.6 12.5—-24 habitral feeding period
Summer 7 18.2 11.0—-26 (non citrus-byproduct)
8 15.6 8—-29
mean 17.5 8—29
9 154 4,5-27 habitral feeding period
Fall 10 174 7.5—28.5 (non citrus-byproduct)
11 18.5 13.56-25.5
mean 17.1 4.5—-28.5
12 12.6 13-39 citrus-byproduct feeding
Winter 1 22.2 13—38 period
2 22.3 13—36.5
mean 22.3 13-39
The 3rd 3 235 9.0—38.4 citrus-byproduct’s TMR
year(1993) Spring 4 22.2 8.0—37.2  feeding period
5 22.3 8.0—39.2
mean 22.3 8.0—39.2
Summer 6 217 6.6—31.0  habitral feeding period

(non citrus-byproduct)
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kg ® |5 year(91.3-92.2) <+ 2nd year(92.3-93.2) - 3rd year(93.3-936)

2! (TMR feeding)

\_/\ e

Milk yields(kg/head/day)

3 4 s 8 7 8 9 10 1 12 1 2 month

- [ - - - -— — -
aitrus-byproduct habitual feed.mg _ habitual feeding cltrus-byproduct
feeding (non byproduct) (non<citrusbyproduct) ~ feeding

Fig. 1. Variance of mik yields according to the experi-
mental penods and each geeding systems.

(%) ® st year(91.3-92.2) + 2nd year(92.3-932) - 3rd year(93.3-93.6)
4
4
(TMR feeding)
E
24 a5
=
+
3
25
3 a 5 6 7 8 9 10 11 12 1 2 month
s [ - > - - - -
citrus-byproduct cltrus-byproduct

habitual feeding habitual feeding
(non-citrusbyprod: (non-citrusb uct

feeding ) feeding

Fig. 2. Variance of milk fat according to the experi-
mental penods and each geeding systems.
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YR 2ol AL HAR) AR Ao Berc
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Lol Abfao] wiokrhe G froldh Zold, itk
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HzF 2 alAst oy=|(TDN) AlF% $7F deeledt
T B g o}(1985) 9] dFAels dXshe Felc}.

AEo| A AF3 ule} o] LTl FAH ZHEAL
B9 AR o413 A3 e ATl A
feko] Flsdnte 9" ¥uE &3 glon, Y&
745 Rk, 1974) 2 39 A7-(2, 1985) M= #if
e A3E 371 Ada o). Peavy &
(1980)-& #fifk FoiAl S Ado R WRKS B39
d o AR 2 HAE FE Eddx R,
Van Horn 5(1975)% Mtk £ 249 KTk
iAo g Fogt Aol o9} froldt AFE KAl
tx dgen, ¥ dFAiE HES H7h 23 A
FARE TMrAlk7]9] Abedst 28 7Pt o3k
EoA 2 QlofA, HEAE FoA] A BEe 53

£ A5A7le Aoz RS

AspHo 2 7Hasly ¥AEY Fodv Ui AR
& Z7MA71BEH S RS Folx e, &
3] TMR Alopial A% olzidt &= s Tk
vehhs Ao sebs|gt.

44 Add 9 7o) Ao} 7)7hE AR sk
“Table 20”ol| 4] B wje} 23, §-21&29] ¥sh= “Fig.
27 A9} Ze}, FRAEL 12 E e} 23pdw o] WY
o] Ao] dtglo}, AR 5Y~THUef A Ygtor 124
o 7 Eokth 1AE B AAE Aded, 1E7H
BAE Foa7)de FAHRE Fo3F 7l A4 (P<O.
05) EobA|x gla, FoA % AZ|(FAET]) o=
7443k 9lom(Table 21 #=x), 53] TMRAIRE7]e)
it AWAE72 AZE 939 69l T
a3 dsich(Fig. 2 3=2).

4 ARY FA& Wl g o 975 Y, o
Eo @1 AL ke Ba(e] 5 1983;%% &,
1986; 3F+22 /)23 3], 1988) 2 Eof v ALl ¥
ofth= B3 (Appleman &, 1968; 4%, 1982;% &,
1983;f4 &, 1986)7F slew ¥ A7AAst Felstsd
. AFAGe e ES FAE Aok
Rook(1961) 2] a4 BF5o|, AF-AH o] 7]t
E fuFo 4~6Yq] 718 #x 10~129) 7}p3



Table 20. Monthly and seasonal milk components(% ).

HHGINT BIES] bk RIR(L 2 GEFI RN R 33 PR 423

Year season Month ~ Milk fat  Protein  Lactose  Solid-not Total solid Remark
fat
The Ist Spring 3 3.34 3.80 5.30 9.70 13.04  Citrus-byproduct
year 4 3.55 3.39 5.36 9.35 12.90 feeding
(1991) 5 3.26 3.61 5.28 9.49 12.75
mean 3.38 3.46 5.31 9.51 13.00
Summer 6 3.34 3.52 5.22 9.34 12.68  habitual feeding
7 3.04 3.43 5.24 9.27 12.31  (non citrus-
8 3.64 3.54 4.90 9.03 12.67 byproduct)
mean 334 350 512 921 1255
Fall 9 362 3.40 5.21 9.21 12.73
10 3.47 3,55 4.98 9.13 12.60 "
11 3.58 4.01 4.90 9.51 13.09
mean 352 3.65 5.03 928 1281
Winter 12 4.08 4.03 5.04 9.60 13.75  Citrus-byproduct
1 3.63 3.81 5.19 9.49 13.23  feeding
2 3.75 3.62 5.27 9.59 13.24
mean 3.82 3.82 9.67 9.59 13.41
The 2nd Spring 3 3.70 3.79 5.14 9.53 13.24
year 4 3.47 3.57 5.09 9.26 12.73 "
(1992) 5 3.49 3.63 5.27 9.50 12.99
mean 3.55 3.66 5.17 9.43 13.00
Summer 6 3.43 3.59 5.07 9.26 12.71  habitual feeding
7 3.30 3.48 5.14 9.22 12.52  (non citrus-
8 3.36 3.56 5.09 9.25 12.61 byproduct)
mean 3.37 3.54 5.10 9.24 12.61
Fall 9 3.10 3.43 5.44 9.47 12.57
10 3.43 3.70 5.05 9.35 12.78 "
11 3.47 3.60 5.29 9.43 13.90
mean  3.33 359 526 942 1275
Winter 12 3.63 3.73 5.34 9.67 13.30  Citrus-byproduct
1 3.59 3.70 5.23 9.53 13.12  feeding
2 3.48 3.59 5.22 9.41 12.89
mean 3,57 3.67 5.26 9.54 13.10
The 3rd Spring 3 3.49 3.55 5.33 9.48 12.97  Citrus-byproduct’s
year 4 3.60 3.80 5.24 9.64 13.24 TMR feeding
(1993) 5 3.65 3.74 5.22 9.56 13.21
mean 3.58 3.70 5.26 9.56 13.14
Summer 6 332 3.53 5.38 9.51 12.83  habitual feeding

(non citrus-
byproduct)
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Table 21. Variance of milk yields and chemical compositiona according to each experimental periods

Milk protein

(kg/head/day).
Items Habitual Citrus-byproduct Citrus-byproduct
(non citrus-byproduct)
feeding period feeding period feeding period
Milk yield Average range 17.23+2.691° 21.15+2.163° 23.50+1.937°
(min.~max.) 4.40~32.20 8.00~41.00 8.00~39.20
Milk fat Average range 3.38+0.316° 3.58+0.314° 3.59+0.268"
(min.~max.) 1.92~5.10 2.10~5.30 1.59~4.98
Protein Average range 3.56+0.168 3.69+0.186 3.70+0.096
(min.~max.) 3.11~4.90 3.00~4.90 3.14~4.46
Lactose Average range 5.14+0.092 5.23+0.112 5.26+0.132
(min.~max.) 4.60~5.61 4.40~5.90 3.98~5.80
Solid not fat Average range 9.31+0.140 9.52+0.143 9.56+0.139
(min.~max.) 8.40~10.22 8.48~10.59 8.57~10.72
Total solids Average range 12.68+1.537* 13.08 +1.868™ 13.19+1.275°
(min.~max.) 11.55~14.90 11.67~15.70 11.84~14.83
Mean + S. D.

a, b. Values wuth dlifferent superscripts in the line are signiticantly different at P ( 0.05

(%)

@ Istyear(913-922) <~ 2nd year(923-932) -

3rd year(93.3-93.6)

=
@

Fig. 3. Variance of milk protein according to the ex-

(TMR feeding)
&
3
3 4 5 5 7 ] 9 10 " 12 ' 2 th
- - < »> <= » - ="
citrus-byproduct habitual feeding habitual feeding citrus-byproduct
feeding (non-citrusbyproduct) ! (non-citrusbyp ) feeding

perimental periods and each feeding systems.

(%) = lstyear(91.3-92.2) . 2nd year(923-932) . 3rd year(93.3-93.6)
L]
LX)
<TMR ,4‘:
1] x
(TMR feeding)
48
.
3 4 & 5 ’ 8 9 10 1 12 ) 2
- - - - - - o month
cltrus-byproduct habitual feeding habitual feeding citrish -
feeding (non-citrusbyproduct)  (non-citrusbyproduct)  feeduug

mental periods and each feeding systems.

Fig. 4. Variance of lactose according to the experi-
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E2 TAEE Bovke o] 5(1987)¢] Bae} §HA, 7
Yol| 7 Pz 1~2494 7B =i sed(%,
1992) & A7¢} fold AxE Bysty 9t

Balch(1955)¢} Brown 5(1962)¢] R&EERe 3w
A A7 AAH(VFA ; Volatile Fatty Acid) Aol A &
e 37k AES ASA7IL ZEA4tY Fvke
TAES AL Bt o] 2 W] 24 A
Ao F7kst A& F7HS #AE 2R B AT 2
A7} Ba se] gl ubsy) VFA 2438 ZAR_E ¢
(1985) 9] M RAEABRNA At S Fo48e o
o} dbRS 2AS] Zhae) X 23l 2Ake] F1E el
Wk godck. metA ZHEvE FARE g9l <Jsio
FAEC] F7HET e # 979 AFe
VFA 24 F9 24571 dEes & 9+ fe Al
t}. vkHo]| Grieve 5(1974)9} Roffler 5(1978)& A}
U HZEAE o] DM7IE 16% o|AtdlAe A
o] FLEH} A&l FoAF JF%E vAA kot 16%
ojstoll A= g F71e} % F FAE S A9
g Jehditky st 2 dFolA FAIE 42
goka AFE B9 (Table 18, #x), &7 ¥4t
e APl DA AdF o] 2.21kg
224 Dry Matter 4HFH] 14% $Folx, 227t
T AR Fo7lole 2.72kgo 24 155% FFold,
TMRARF7]o&= 2.92kge 2 16.4% FF°]3it}. w2t
A # AR A VAR §99407] 53] TMRAL
ofpAle] FedA|7lell AT} fA&o] FHA Eol
Az Qe AL(Fig. 1, Fig. 2 #=2) A=434% 39
A 57} dEQd Aoz FAEH

A7 AA FAI5 ot A, 78, &
fg @3 (SNF; Sloid-Not-Fat) 2 #@Ef5(TS; Total-
Solid)¢] ¥sh= Fig. 3, Fig. 4, Fig. 5, Fig. 6el]4 2=
uje} i},

S geke] Wishe 743 949el oi v 11
43} 12490 71 Eoto}t 98 AR wisls A9 0]
vjdlglen, 27 FAHE Fofel st ozt oy
A 70| Z7HEHN e BAH e sl ot
TMRARE7|el A 37hERd frdid Fo] TMRARRY
Aol FsagAl e A EH5HA HstEn
Ade AL & F AN (Fig. 3 A=), 729 T

h=]
=5 T

Solid-not-fat

(Fig. 4 3=) 94 A%Y § 4272 39 17
oA wWehx A WSS oA stk A 1R
(SNF) ¢ F29E(TS)& 999 cha &= &
& A 74~109 Foll "A3] Wglon ALHd|
U3 53] 12494 H1 £F5& 2ok oY A%
A& % e st Folor AR Aol

7 FAR F9e 139 SNFe} TS &
< 771 A2, 53] TMRARFZIGIA FobA ¢
oo, TSS Aol A4 fe4e] Ach(Table
21 #=).

ARAe R SRHAT §F $F HikE A, 7t
T FAES do9e A Hedd o FARYE
3 F1YL 7L 94 ] AT S
A7 9len o2y A% TMRARPEA 2 Fo
A& o o< Falsach

(%) = 1st year(91.3-92.2) —4— 2nd year(92.3-93.2)-% :3rd year(93.3-93.6)
9.54
L]
05— v - - - v - -
3 “ s L] 7 L) L] 0 " 12 1
- - - -
citrus-byproduct habitual feeding habitual feeding cltrusbyproduct
feeding: (non-citrusbyproduct) (non-citrusbyproduct) feadjl;

Fig. 5. Variance of solid-nor-fat according to the ex-
perimental periods and each feeding systems.
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(%) @ st year(913-92.2) — 2nd year(92.3-93.2) %~ 3rd year(93.3-9356)

14
13,
(TMR feeding)
13
12584
i T | s s 7 ® e 1 1 12 1 7 maith
- - -+
cltrusbyproduct  habitual feeding habitual feeding  cltrus byproduct
—= - feeding (noncitrusbyproduct) (non-citrusbyproduct)  feeding

Fig. 6. Variance of total solid according to the experi-

mental periods and each feeding systems.

oA% 9 F ML A R TR el mlAE

og3ke ZARgF A= “Table 22”92} “Table 23”04 B
£ e} g, AR sl ME, AL g oA
7L el ¥ B3 el oF #Le) kel
Fobd, AAY 2537 UL 9 uE Fo| FA3vl
FFE F7] dFol oA B} 259 frako] EA e}
drhe 29 97 A(E 5, 1985;f 5, 1986;
) da 2o, Use 53l oA Fike)
o ¥R Fuvhe 4(1992)9] Byslx Ao} gl
Zstolct. B AlFA Agol oA 2Hfke] o4
< A Ao 2 kel Aolrt ZAojM F{7Ae] oA
Aol A9 ez, 59 At 2ol tigle} 3l
(3] 5--)ell o3 AEFAT} AIG ubd dlol= 2R
3 FAZ 5 AW del Al F34L o) Ao
2 4=

)
o oo

Table 22. Varoance of milk yields according to the time of milking(A. M. miking and P. M. milking)

A M. P.M. Remark
Spring(’92.4~"92.5) 9.7+0.884° 11.1+1.085*  Citrus-byproduct feeding
Summer(’92.6~'92.8) 8.9+0.779 8.6+0.976 Non Citrus-byproduct (habitual) feeding
Fall(’92.9~792.11) 8.24+0.996 8.9+1.026 Non Citrus-byproduct (habitual) feeding
Winter(’92.12~"93.2) 11.6+1.132 10.84+1.076  Citrus-byproduct feeding
Spring(’93.3~93.5) 11.6+1.208 11.9+1.296  Citrus-byproduct’s TMR feeding
Mean 10.0140.989 10.26 £1.096
Mean £ S. D.

a.’b. Values with different superscripts in the same line are signitixantly different at P ( 0.05.

Table 23. Varoance of milk compositions according to the time of milking(A. M. miking and P. M. milking)

March April May June Mean
AM. PM. AM PM AM PM AM PM AM PM
Milkfat 3.35 3.59 3.46 3.75 3.59 3.69 3.11 3.52 3.38 3.64
protein 3.54 3.36 3.80 3.79 3.68 3.79 3.50 3.59 3.63 3.68
Lactose 5.35 5.31 5.31 5.17 5.04 5.33 541 5.31 5.28 5.28
Solid-not-Fat 9.49 9.46 9.69 9.54 9.30 9.77 9.51 9.51 9.50 9.57
Total Solid 1286  13.07 13.01 1337 1299 1344 1272 1294 1292 13.21

oA% oF ol WE S99 4YYY W

(Table 23 H2), $7145 F2Y¥IH 0F 44
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o gstert fel4e gt oot Ashe AR
$55 938 9 930 FAYPHS FAHEE oF

9
Ao §A 5 S5 TR 220 A b}

£ $240 B DA (o], 1963; 7 5, 1989)
g} QAske Aol

Table 24. pH, Titratable Acidity and Numver of Somatic Cell in the raw mik during the

citrus-byproduct’s TMR feeding system period(1993)

March April May mean June*
A M. 6.44 6.49 6.61 6.51 6.69
pH P. M. 6.33 6.31 6.54 6.39 6.57
mean 6.39 6.40 6.58 6.45 6.63
Titratable A M. 0.147 0.152 0.151 0.150 0.150
Acidity(%) P.M. 0.153 0.159 0.154 0.155 0.157
mean 0.150 0.156 0.153 0.153 0.154
Numvers 2x10%a. | 6 8 9 7.7 7
of 2x10°~3 x 10%a. 2 2 2 2 1
Somatic 2x10°~5 X 10%a. 1 1 1 1 2
Cell 2X10°~7 X 10%a. 1 1. 0 0.7 1
(No. of cows) 7x10%a.? 1 0 0 0.3 I
mean 3.3x10° 2.5x10° 2.2x10° 2.0x10° 3.2x10°

% June is not citrus-byproduct’s TMR feeding. It is one of the habitual(non citrus-byproduct) periods.

TMR Afek7]al 1993 39 ~593 #A3PA57]4l 6
Y] 4714 B9t E8H F4249l FolA pHep HAA
TE, BB FAQq S|4 ANIFE ujF 234
ZAHEA sl9len, 1 AT} “Table 247004 B u}
o} zt}. pHE 6.31~6.699 WZA tha e Al
ofit, o]ZE& AlFAA(ER)ANA ¥ AHF P47
A9 4t 2 EA AN 3~427F A kg Fe] A
37} tia AdE g Ayzig. £3) oA }43
ol wlslA oF 2] pH7} wobAl AL A 24
F s dARS £ 5d 2457 g Atao)
o AYPP Ao ol AT A9z 0.147~
0.159 W24 A48 952 ¥9)(0.135~0.175) o]
oo} AAHo R o Algheko] £ FFo|0, oA
of vjsle] ©F 9-f-9 Abgeo] & ul, o|7& pHol
Ao} 28 9l o Azt o A% o F A4 ¢
9] pHel A zlolE ZARE o 5(1987) ¢ <

(1992) 8] 7 ATeIAE FolAke glovt vlolr 4%
o2 ool vlste] oF 2§ 49| pHrh i A
o] BlThT hof ¥ AT} fold Ao e o
th A7) A8t T} pHA AR R FobA
A 399 wlsto] 699] AT T Aol Lol Sl
l, ol i Qo1& ZAs}A Eajsic).

4557 399 115, 5~640lt 22 125 49
A% 2o Azl ot AMET4e) 24AHE wA
(Table 24 #2), ZA7|7F 4749 Skl 7x 1057 o]
3¢ e 27} 15907, 2X10°F olshe 6540,
TMRAH7] o) MEMEZ H7& AN 34 ol
o FFAANESE 26X 107024 F52 Hol stk
AAZS o o3 oleltt 24 e H(1992)8] B3
Sk A9 AAshe Aolh. HRAHE 14(1993. 4)o)
SJsto] 19934 64 1958 F4FU UHe 94 57
44 5 fol 25 FPAA (5ARE, 1993)9] 7123 b
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g 7S, # A7 FAE £59 AAEFE 25X
10°74 o]3te] 15gFo] 12F Foll 7.7F24 <} 66%,
2.5x10°~5x10°709] 2532 3F(26%), 5x10°719
35FL 0.75(6%), 91 7.5x10°7) o] 0.3F
(2%)2A, 33 HolAME Fr 7§ Hojof & A
22 AR FH

o4y A E5ES Bd(Table 24 #=), TMRARF =
71(F7 3.3x10°7K) e vjste] Al3 Aol wfe} Hx}
AaEoM AgFE71A 54l 2.2x10°787h4] A
oot A Al o2 A s 6Yoll ErjA] 3.2
X 10702 F7b=| Qo olgjdt A= &7 4t
Zo| #4% Naringin?} Hesperidineo| FE% dulol
32 Jehigick= o+ 23k (Hendricksons} Keste-
rson, 1970;Nagy, 1973; Ale}, 1975)2 13d o, 7+&
7 AR g7t FA] 2AEY AMEZSE A
<o 9 A Aoz FHHY o, o]d g HF
g 4ds d7] SAAE ASAHA AF A7) g9sd
Ho 2 Az

¥ g

715 de AFgeA god EE AlA Ads el
A FAke] Fo FEl ALEAR g F Alekuby <) A
AL AT 71wl 8519 dfto 2, AFAY9
F8 FAAREEA O Qs d7Ee 7
FAES AZE 3to, L2 2 FEF Ak Al
ol A7}A A& syt

ALY 727134 i AgeRA, A
Frl AtEe 22 /REAACAA A71ER AHeE
© 4299, 7t 4 o5 EFE(TUIE 10% H
7H)3t, §1 A7k A &S Ha 7] (Biomate) ol A WEA
(Bioclean) 2 R A AFS o R Flof, ot =
AL §718 olul At § 5oF BHaE AL £A48Y
=
24P wa A 7 AR SARSE A
BA13o 24, Bukg 41929l Landrace x Large wh-
ite A3F 36FF FTAIBH 1159 F<t FHstglem,
AR ERAEl AR 20% S A7lske] WA

7 AFE A2 FH7HTo), 2%(T)), 8%(T) 9 &
Fo2 feuliAtad A7 AFeIA, FA%, A
A%, 238 3 Bl S 2R Stk
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