627,/
L293E

GOVP1200017057

El 2l (Taurine) 243l 704

Development of Tautine-enriched milk

-;m






(X ®7E MAl)

19989 = FAZIE/MEAIH A oot 83 Bt (Taurine)
595 e B Ao i]%y_jl_/ﬂ%. ‘%’;‘53’4' Zo] Al&¥ Y.

HE L HFHA 10%

2. §FHIA 2 19

TEFRR A




Al

o

s
O
i
=

Ho

.11

10

2000.

[e]

“Bh¢

b=

€ RiuME
A&

T2

i
o

T

i
3

3]
&
N

Al

4 F

FHATHYA :

=



1.4 &
El-¢ A (Taurine) %3}$-% 742

I Q70 25 2 384

Bl¢-¥(Taurine)> FEAWANA A= o, A7, 25, T 5 3
A s s 289 e et Ed2HE, g4E2E T 9EE 7
AL IR AAAAR oY AREH HF F S84 AHEHAA g

Be-ddFe) 52 ARE FAES F95AY BedFAY AFAZ o
AA & o}v]xAF-E rumen protected FEIE A Fdte {90 FH3te B
ol v $fHole FFE Bed FFE =Y HAE BHeY B HE A
A= sto] YA ALY o HAA Eb¢dold Hol AxFTAHF EH4ES
dE2 Arbshe 71EY AFFAE e A2 Ade Bdd AFAE R
HEol 7hedtn 53 @& F9 gHe-dS aFAT AFAHYe] HE3o

WHoz AR2REY TR JESHE G- fob X FHAeA H9A 7
Sefe Bed & TFRORN 1 384 AW B ot =

FAZMA e AFS 4B SF Yt BE FrlA5Y FdE ¥E F
A3 BH-d FEefrE FAFAFN Y AdstE AFoRA Prhgon
2A S #AEFS A R FEA A 2uAEY BARE Hided
Yz Aol



T BE FYNAE AAESY FAES JUHA 42 Jom ANF
oz HAse B9 AFolmz AA g3 WATE B FHSHE
2 B4 AE ARWE & Yk A=g AF B Aoz sydd.

m d770E We R 8

B Z3fE AEer] 8 ¢4 $Hul BeddEs e A
837HE3% rumen-bypass £HEE AEHD AFAF S T AT F
2 fARe Wt 24¢ ZAEHen dWfo vustd Bed 33
T AARE B A7 WEd HHE sofstE g 2o

PEER ARQATAL Wg 2 89

1. AdAe Fo971 g -dgdZed nAe= F3
b AR duAdE H ool B4
. AlFA 9 formaldehyde &

o ARA % formaldehydeX ] AGE F9AE
g 248 FE otu Al taurine$#F ¥ stEAL
€92 (Taurine) 2. Rgotnmdl Fojrt Bh-d g vAs 9%
 Bsreg A 7}. Rumen-protected DL-methionine®] Az

t}. Rumen-protected MHAA] &
t}. Rumen protection test '

g Ruotu it FoAEE $9 Be-dgF F

W FRYE A 24

3. BAPEH




V. d7AdAs 2 8o o A9

Bt Za#E AAEer] s F5U aeddEe S doke
& Adsto] AGAPE T B-ddE € 248 WIgE AR H,

AFozAe ZAEE BAT & d79 Ade ofde &

L ARAED Fojo] o Ad g A7 ALY 7MsA8E Frhsta
2 ARAR LY JFHE 24 B otuixAt E4ES AdE gHE of
u] = AbZ A & phenylalanine®] 7} ¥k, glutamate, aspartate, glycine,
serine, histidine, arginine® £22 Jewch ARQdd FH8 Fdolrx
A F BSdEE R avEE EAsH e, 53 AT g dd 509,
ml/100go] FH-Eo] SFZ (319 £ m0l/100g) 2 A7 A E (296 1 mol/100g) ol
vl 94538 2 FFol Euth ARARLY FAT R g9 F e
MAE 4gs HEG dH 3% Howe dfAEd 7212077p
mole/100m1e] E}$-#o] Ff=lo] 2ol v&) 49%FE FolHeg 7t
A tHp<0.01). Formaldehydexg] AGA FATAMNE FAHEFAT
&) Bl¢dFEst Fd3o2 #Aase AYYY formaldehydex gl wF
FAWAAM EFSUL BEsten AFHHo)x £§ Ao Yeyrt
ARARLLI formaldehyded®] ARARLLS FAAFANM F2AEH
frgel Fo2el F4E dehtx @t

2. Imitation buffert] pHell gt &4 % ruminal contents& 3%
bufferlfol A o] RIEHEE AN A3 RP-Metv 60~64% HE7F BE
H& 8 RP-MHAE 70% ©l4o]ith. RP-Met.5t RP-MHA9| 499} &



7 gastric juice 2N FEEE 0% AEZ Q=AY

3. RP-Met. #H9A Wxz79 BH$IAFFS  3.3310.63 £ mole/100ml,
RP-Met. #9912 447%20.56 £ mole/100mIZ Z 79 v} 23% AE=7}
Rl A=
RP-MHA oAl lZ7% 386016 2 mole/100ml, RP-MHA F&7&
5911044 ¢ mole/litre®  53% HE7t FoH o2 27189 cHp<0.01).
RP-Met,, RP-MHA FAJolA F2AHEF FF 9950 F2
EfubA] skt

4 69 B85 Avd G9AMEE 10%7) Frhske v Aol
Ve 17%7) Z7hste FrtaSe] 7% ol Eold Ao AW Az
A7k AEE UM 2uAAHH0] o 2w o4 AFshel AToZANE 7
A 283 9& Aoz Argch I

B9d 28945 Bede) AgdYol WolNE o - folot ehee 4
o] FFo] HEF ALY, B2 U T FIY HE AEFW Arze A
o] 715322 metabolism¥ cofactors] W@ AREAA AT rumen
protectiong 18 24 B Azugel B mgo] ojFo|ATtH HFAE
wet o FA, FE, AR 5 Z W Ropld $4° 4+ e AL
71 gk, |



SUMMARY

I. Title

Development of taurine-enriched milk

I . Objectives and Importance

Taurine, 2-amino-ethanesulphonic acid, is a metabolite found in highest
concentrations in the heart muscle, skeletal muscle, white blood cells,
eyes, brain, and central nervous system. It has functions in the
gallbladder, eves and blood vessels and appears to have some antioxidant
and detoxifying activity.

Human can produce taurine from cysteine and methionine with the help of
vitamin Bs. But most of human and primates have a poor ability to
biosynthesis taurine, and are dependent to a large extent on a dietary
source. Especially, taurine is essential in newborms and infant, as they
cannot make it enough.

The milk of many species contains taurine, but the amount varies greatly.
Futhermore, the concentration of taurine in milk decreases during lactation.

The milk of the dairy cow has a little taurine compare with human milk.



This study was carried out on the development of the taurine enriched
milk product. The milk product, naturally enhanced taurine concentration
by supplementation of the concentrate-fed dairy cow with additives, may

stood high in the consumer’s favor.

M. Contents and Scope

1. Selection of feeding condition and feed additives which can increasing
taurine content on dairy cow’s milk
2. Preparation of feed additives that protected from rumen pH and rumen
microorganism
3. Investigation of milk composition changes include taurine content
through feeding experiment

4. Economic efficiency assay

IV. Results and Suggestion for the practical use

1. Effects of dietary crab shell(snow crab, chionoecetes japonicus) meal
supplementation on milk taurine concentration were evaluated in 25
datiry cows fed one of the following feeds for 30 days : control feed,
crab shell meal supplemented feed, formaldehyde treated crab shell

meal supplemented feed.



1) Analysis of the amino acid composition of crab shell protein
~hydrolyzates showed that phenylalanine existed. at the highest

concentration.
Branched-chain amino acid existed as relatively low levels in crab
shell meal.

2) Taurine was the most abundant free amino acid found in three
different parts of the crab shell. Front leg shells contained 37% and
41% higher level of taurine(509 #mol/100g) compared to the back
shell (319 x#mol/100g) and the crab shell meal (296 ¢ mol/100g),
respectively.

3) Dairy cows. fed 1% crab shell and 3% crab shell meal showed 20%
and 49% increased milk taurine concentrations respectively, compared
to the value for the control groups(p<0.01).

4) Formaldehyde treatment of the crab shell meal was not effective in
increasing the milk taurine concentration.

5) Milk composition and yield were not changed significantly during

feeding experiment

2. Studies on the rumen protection and release acivity of rumen protected
matrix . preparations showed a minimum of 60% of the rumen

protected matrix were available post-ruminally.

3. Effects of rumen. protected DL-methionine. matrix supplementation on
milk taurine concentration were evaluated in 10 dairy cows fed one of

the following feeds for 42 days : control feed, rumen protected



DL-methionine matrix supplemented feed.

1) Dairy cows receiving rumen- protected DL-methionine matrix showed
23% increased milk taurine content, compared to the value for the
control groups.

2) Milk composition and yieid were not changed significantly during

feeding period.

4. Effects of rumen protected MHA(Methionine Hydroxy Analog) matrix
supplementation on milk taurine concentration were evaluated. in 14
dairy cows fed one of the following feeds for 42 days : control feed,
rumen protected MHA matrix supplemented feed.

1) Dairy cows fed rumen protected MHA matrix showed 53% increased
milk -taurine concentrations, compared to the value for the control
groups(p<0.01).

2) Milk composition and yield were not changed significantly during

feeding period. e

This study is the first report suggesting the natural enhancement of
taurine in cow’s milk by supplementing additives like crab shell meal or
rumen protected methionine. The mechanism responsible for the increased
concentration of taurine content is unknown, but this results’ could be

widely applied in increasing the taurine level in other animal:products.
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A1z M

rhu

Ald dFNge B3 4 Fo4

gatoln)xAte] dFQ El$-U(Taurine) S EFFo) ol sulfur ofn| it
ALY HAFAER @A AR gol AXudas fE ez &
AT AAAY frEolumad pooldd £ FEZ BAHAE sulfonic
acid® Table 1.o]A g} o]l B XTH7|T olgdox o I§, P
FEA 24, 44 2 AAAHA 439, s g4, AFAE T 9GS
71%E 7HIAE e ReZ RuHoAn Jvh42). ¢S EFF{F ZF
A A AR FELE AFEE FAAAYL FEFEU EHFAFFLE FE9
5o wat & 2ol Bolm gt} Rassin (76, 84)0] 43 FF EH
F& Aoz Afd $4E BAFEE SAHT v 93H Table 2.9
Aeb o] Y= ol H$ zZr] 595 4 mol/100miF 287 1« mol/100ml
o] g9-dol EAste HF FFE FEoxA F M FE 2R
o, Efolt 34umol/100mle] e$-do] FHHo| glutamate H L2 =
b =k @98 F, EVNY 49 Afole 14~152mol/100mle] B$-do] &
FH9 AAJRL, 29 FHAE 1pmo/I0mles XHFY F5F g5dg
Fol b Wtk B3¥ RFo A9 ebvdo] FfElobn At poole] o
13% A=E A st FE obv Q] v, ZA {9 FAEYA SHoe A

Yoz geagdl s wohE Folrh
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Table 1. Biological actions of Taurine”

Tissue , Action

. Antiarrhythmic

. Positve inotropy at low calcium

. Negaitve inotropy at high calcium

. Potentiation of digitalis intropy
Cardiovascular system . Antagonism of calcium paradox

. Hypotensive(central and peripheral action)

. Retardation of lesion development in calcium

overload cardiomyopathy ’

. Increased resistance of platelets to aggregation

. Anticonvulsant

. Modulator of neuronal exitability

. Maintenance of cerebellar function

. Antinociceptive: against chemical stimuli "

. Thermoregulation

. Antiaggressive actions
Brain . Central regulation of cardiorespiratory responses

. Alertration of sleeping duration

. Resistance to anoxia/hypoxia

. Alerted learning

. Alerted motor behavior

. Antitremor actions

. Suppression of drinking, eating

. Maintenance of structure and function of

Retina photoreceptors, outer segments and tapetum lucidim
Liver . Bile salt synthesis . S
Reproductive system . Sperm motility factor
Muscle . Muscle membrane stabilizer
. Modulation of neurotransmitter and hormone release
. Osmoregulation ‘ B
. Stimulation of glycolysis and glycogenesis
. Attenuation of hypercholesterolemia
General vpe

. Cell proliferation and viability
. Antioxidation

. .Regulation of phosphorylation
. Xenobiotic conjugation

* Adapted form Huxtable, Physiological Reviews Vol. 72, No. 1, Jan. 1992
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Table 2. Taurine content of milk from various species”

Specieg. | More than 5 day after birth Less than 5 days after birth
: uméie/lOOml

Gebril . 595 o _
Cat 287 A RE
Beagle dog : 191 ' 264
Mouse(C57 B1/6])) ' 75 . -
Rhesus monkey B 61
Chimpanzee o 26 . 71
Water buffalo 19 R -
Man N .34 41
Sheep 14 o 68
Guinea pig , . 17 ‘ 56
Rat .15 \ 63
Java monkey P 14 - . -
Rabbit 14 ' -
Horse ' 3 N o _
Cow . o 1 . 31

x Adapted form Rassin et al., 1978 (76).

w500, 65, 114)0] §FY F4RE gAOE T4l HedAFLE 24
@ vho] Sis@ Efsh Ffol 247 549458 mol/100mIz 233+41u
mol/100mle] BH4-del aso} AE WS4 HEABEE T4 110
Aol AFsHs 10~33 4 mole/100ml (36, 76, 849 W2 TEH AT},

EFFY 2F9A B2 ‘i}%"‘}’ﬁ] 52F41 cysteine®} methionine S 2 5¥

AgA=Eed, JdAMY Ae- B9 AYHA  BAIdE  Ccysteine

_1.6_



dioxygenase} cysteine sulfinate decarboxylases] 4ol wj$ o}l e$-a
o] Aol A9 o] FAAA Fm glow wety JRZRH g§eUdL F
Wolofyt 3Heh(105). A LR SFHEES AFASE AUCAA UM E+d
A¥Z 934 Hae QAAATY gede] AHA ¢ 2ARHFE A
8 W soket Gotol YoM EFE HAFHEE Gotdl Wl G g

o] ZAE|goel Bxug uf AH(77, 78). Ed GFoprle AMn#e nk
o ) e AFTEYoe] w2 WHEA1D, AA FH4F

i

l"l}l

e =2
[ 3(_'4 oL

ue!

oz
AW B9d 2FEE Frhete AIVIZA A3 4309 98 B
o) 74 WA (conditional essentiality)e] W¥ = m Utk HlFZINE 24
Efol B9dE ERFE Bumol/d)o2 HAMAAN D Qom(70), A §
guegtol A AgE s AAQetd ZARFAE 9ol RAHom 73l
Ak,

B9 B3 ALas) A8 B ATAAE AFHA A Fogy
W AAASA A% Bedel e AR AL 2AAY wwew
rumen protected methionine®] & & *]E?S}‘ﬁ‘:} |
sojulNE BeBe A A7Zel ANl BALALAI ST A
=2 weAEN19), ATdE Y 53 2L 449 AABYEAo T4
o} ggol WAAWA 7154 AELAZA ARAY ol 7540 AN
wh glow(s, 61) el AR Agast BF Badel Ax, BHed T F
Fapo] A5 AR AHE A% FIW AL B bz
Q49 JFH EAE FANIE HolE Jdg 4 9 AeE AR
A YW AAERARZE BEAFHY AFAY methioninest 771
Hel Bhe Sol% 4 U= methionine hydroxy analog® A este] s

o pHs} g ¢ dude BAFEE gaATI] A% A A A
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5 ¥ rumrn protected matrixJ el 2 A F3lo] ALRFA|Fol] A L3P}
B AdFNLe F8 dFEH L gosd e g,

AHEHIMES o8 F BHYUFHE YUY A5,
L #&d B398 38 /M7 ARH/ES 2188 AY
2. AMGANEE B AR F £ RAEY s =

3. B1-9-¥ s e AN Y

A2d d7FAEe HE R HY

B a7aAE Bed 2 Bede ATAL A olvlxde] FHE A
A9 Fo R wEolu:xiel Fojd) ¥ B4A FRLFE AUHDA &

Yh%0m 0§ acksd e gk

L ARE FAEE o8-8 e9d Zaef A
7 ARAE Az s ARE vRATE d2TE @ AGAY
1}. Formaldehyded®) A4d Feiol 4% B9d §33 f248 dg

=
o A7l ool AASE ¥AE R FAuE B Au AYzAS
EEE '
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2. REobu et Foo % e 7979 My

7}. Rumen-protected DL-methionined] ‘A%

'}. Rumen-protected MHA (Methionine Hydroxy Analog)¢] =%

T}, Rumen Protection Test

g REobul:mite] AGANR L B BEAYF 37 L F2AHE A5

ZA}

3. AN BN AEoZN AR BRY B
7k AR 24

v AEFAAN 24
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M 23 ALE S04

Ad A& A

¥ A7 ol 8d FAE FEYE Fa 48 A, Bz 4 500~
2,000mell X, MAste HZHFE EWo|AHY snow crab(Chionoecetes
japonicus)2. 2 Ut e FAE I A, dYdA 5 A AHE
o] Wid 54X104E HE AME FAHLYEAI $eE A2 B2 GOl
M A eE(118), HIde 71’ 53 e 788 YABPEH] FiH
Aol WHAHEAM 7154 HF2A2A AREDY ol&7tsAel AANE ut
Aom46, 61) A 719, 7B NELENT T3} 2L JHLA AF
Fol g¢stA ALHARNT Ak AREAE Ut Z MYsted dwdg A
AR O& oA dAdeE ZEE AANE 5T JIdo] 1 ol 1Y
gato] "ol sisA HA 7 EAdelGE Edo] Ev - EAE B
Balete 48FF7t &oldiA ¢E JNELELGH 2 AFo] Ak 29
U olgd AlzE AY FE/NFTFAE A B F9 AQA BAEo 4
AEo] A Hed, FAEEe AR ARAL audy gg 5
FFL7E FTH3 B B AFHE TR FH99 Algd Hr4g
e 479 4% FAE AN N9 £ AL B ol #y)
B Aol AYe M ALAG L IgrxE & Aoz Jydr}

2 dTdME daH s Agde oinxiAzAHE BHAIem, o els}
€ d¥2E FFARA AMAASE MNP LER SR AR
€ ®oled 719 & JeAE HAstuz A=Y ojg L AEE
Hrlge Adstehs ugAE F9 ojdox ‘WA BSARSFE A

2

™

_EL
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& 9 glrkE AellA Fadol An, 53] SuldlM AliEE -f

1o
Rul
o
[ach

Figo] ool A AiyE AFel vlel HTd] wrhe HS At

o
2
o
S

N
)

ik
-

2o Gg9-deFo NS FdwAEel e ApdEd AFoEA B

g gt s Aol

A2A  QuE % obul:mAt A4y

LARA] QU 24
ARALRs BEAse] FE%EL A4 $EEM7)(Ohaus MB200,
USAE olg8te] ZAsigor], =A%, 2uud, 244 2 HBgIe

AOAC Uyl we} BAstATh $FAEe FEA RS Mikoscan(133B
Foss Electric, Denmark)2 ©o]&3ld A3 o, 479 BAL 2% 23

W EAse] Bitgon AAHAT

2. AR A frejohuliedts s £4

AR AR 268 75% ethanol 100mio] 23 90CelA 3087 W3 oo
4C 7,000rpmell Al 1087 AdEe st FAAE EHaHrh. G2 BAb
ethanol& 7b3te] AR FA AL oA e FAx A 7
¥ %389 ethanolg A 718t 25% trichloroacetic acid$} ethyl etherd 7}
gto] ASH etherd3d 2RSS AT AFAe EHste] #AYAxF
loading buffer(0.2N sodium citrate buffer, pH 2.2)o] €313 S 0.2m
filter(PVDF Aerodisc 13, Gelman Sciences)E A}-8-8to] o 7}a}¢ ).
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Table 3. Free amino acid analysis condition of Amino acid analyzer

Column Biochrom 20 S/N 60668 P-0361 Resin 05647,
Pharmacia UK

Mobile phase 0.2 M lithium buffer pIH 2.80
0.3 M lithium buffer pH 3.00
0.5 M lithium buffer pH 3.15
0.9 M lithium buffer pH 3.50
1.65 M lithium buffer pH 3.55

Regeneration 0.3 M lithium hydroxide soln.
Injection volume 4048

Flow rate 20mi/hr(Buffer, Nin/OPA)
Column temp. 34~85T

Reac. coil temp. 135C

odatatfaarfan0d1.lit, Channot A
200 e e e e et s s s e o e o+ = 200
; ;‘;{‘:ﬁti‘:rl:";ﬂiom
‘5"'; g g 150
3 x %
% L8 g
. Q v oo
v g E s 8 ¥ b & v
8 2 v 4 g 9
7wl &7 i I, b 2 < 5§ 4 %g = oo 1
. H I 2 g° L "g - t
; é § % 3 8ot a% g g"- g U 2 g P
f {n 8 3 b :SSQE 3‘3'8 B o =& § £ 5% g &
ig I8 ?::; 8§3 I R I g—’ik 3 ‘g 5%% 5 B
I LIS L B g Rl INEEE B
P E §g “‘g"’ i '23‘3: ég g 53 % "g’ i ¥ H isg g f
8 BRI NEI R R g9 5
60, ] 18 2E e 30 3 3 23 i be P 0
AR AR RrinEt BRI R T
! 12 i 53 5 S A
LRE s He s s 2l '§ h
R JE R i T AN N
Minutas

Fig 1. Chromatogram of the standard amino acid mixture (acidic and

neutrals)
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Alg 9] ol x4ty =3 jon-exchange chromatography(58)el] 12}k ofu]i-
A 2824 7] (Biochrom 20, Pharmacia LKB Biotech, Cambridge, England)
H Abgsto] £4389v. Lithium high performance columng ©]-£3la 3
oM Ak AFAH oz REA7)7] YAl Table 3.014 AR ule} o]
ol Fdeor pHet ol2¥EE WAHoE FrFAZ lithium citrate bufferE
20ml/h9] F4ol Al AREEIATH (0.2M, pH 2.80; 0.30M, pH 3.00; 0.50M, pH
3.15; 0.90M, pH 3.50; and 1.66M, pH 3.55). Columng& &3 #ag 2z o}nl
X4F& ninhydrin® W3-A17 BEMel ZMES JA3 T 440nme 570nm
AM FFEE 27l FQ8A. Fig. 19 dEld npe} o] kAol #d
phosphoserine©] 74 ™ A column-& = RS o] taurine®}
phosphoethanolamine©] 1 H& olow, 714l 73 arginineo] vy}
o2 RIAHAZNA F 188%) A28 HYI, columng AolUi AAHEY
A #87} FJYH 7R F 23780 28 H A,

7t Amel oty EE 05mM EFobr]:=b49(Sigma # A-6407 &

s
dlo

A-1585), 200-e 918t Ao peake] WAL ZF ABoA dolA peaks)
A7 wlasle] AN, gAY XAl (coefficient of variation)&
5% ol ol e internal standardZ norleucineE A& H7IAA A8 9]

AAe ¥ BN BAHE £4e wRA

3. ARE @A Zteis 9 Fopuedl Y By

ARAL] Folr AR FE £487] Hide gude JteEsizt Has
oA ok 3, o1& 3 Moores}t Stein(58)2) 6N HCl 7Fy-ESHH-S AL&
SRk ZhEdd AdA dAe ol AgFEe oA AFH o
A4 ALEAVE AEst FAEAY. dWd RS Ed FRE 1871A

o] :=4ko] B & ¥4 &= sodium high performance columng ©] &3
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Table 4. Basic amino acid analysis condition of Amino acid analyzer

Column P-0306 Resin 05242

Mobile phase 0.2 M sodium citrate buffer pH 3.20
0.2 M sodium citrate buffer pH 4.25
1.2 M sodium citrate buffer pH 6.4

Regeneration 04 M sodium hydroxide soln.
Injection volume 4018

Flow rate 20ml/hr(Buffer, Nin/OPA)
Column temp. 45~90C

Reac. coil temp. 135T

c\dutaMenitian | wad, Channel A

“s0. as0
400 00
350 380
300 300
o v
It -]
1 250; 280 s
t . C
* L]
200 " 200
i .
150 ¢ s 38 i 180
i s Fa
100 -: : 100
§ i
50 it 2 ”
g A0 L S NORUU A I

Fig. 2 Chromatogram of the standard amino acid mixture(Basics)
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Table 4¢} & 202 BAIAT. o] 54 22E sodium citrate buffer®
pHel o] &gk wel dAHez AH83ATh(02M, pH 3.20; 0.2M, pH
4.25; 1.2M, pl 6.45). Aspartate©] 7} WA columng #WAQ 31, arginine
o] wprlwo g R E|AA 4880l A.HFYLH, columng AolUn AAH
Hlgle] g Al 87t FAH N ANE o 6580 22 H UG (Fig. 2)

4 AFARS] BPATY BY
AA7AA TS AFRIAM vFgo] FHE Age] $HARY B9 B
Ngo] B AR/ BEG BAZ AR AN} ARD BARRel B

e

- ATE FPsd.

Sarwar(84), Woollards & Indyk(108), Chen Zilin(11) o] AAF liquid
chromatographyol 9% WH O 2 solvent & ¥ 7}A 27 Table 58 %
o] A%t AEE BA ALY detection limit7} 0.1mg/ml A= Z(Fig. 3)
FHAEE v F taurine FFE FH87]dE HEA Fuch
Mehaia(1992) &o] Bug A oinjxid HE& &471F F3 taurine
o FeFol W& FHAEY HIMA FAXNYFE A AEY gHeH BN
Moz o]g3tsitt

S A8 50042 1.5ml microeppendorf tubedl] #3}i 20% sulfosalicylic
acid £ 125uE 7}3to] vortexd F 4TolA 6087 Wx&el. 14,000%
gol A 1083 A3t Sdds JAEE AAANN L, AFHE 5o
ARG FRA & F ot EA7| FUAFNZ] HA-e 02m filter

(PVDF Aerodisc 13, Gelman Sciences)& AM&3la] of 3} o}
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Table 5. Analysis condition of Reversed—-phase liquid chromatography

Pump & Detector  D7000 Hitachi, Japan

Column COSMOSIL 5PH-AR-300(4.6x250mm)
Nacalai tesque Co., Japan

Column temp. 40°C

UV Detection 360nm

Flow rate 1.0ml/min

Solvent A CH3COOH/H2O(pH 4.0)

Solvent B CH3CN/H0(1:3 V/V)

Eluent Solvent A-B (95:5) at 0, (2:98) at 12, (95:5)
at 22min

Intensity {(AU)

Retonﬁqfi Time (min) .

Fig. 3 Standard chromatogram of Reversed-phase liquid chromatography
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oo xwe e9¢deFL jon-exchange chromatography(58)ell 4Ztgt ofv]
A AL B 7] (Biochrom 20, Pharmacia LKB Biotech, Cambridge,
England)8 Ab&3te} AgAdel felobuledt £4 2 7&% %7 (Table 328
Zysdd, AxdE AR 0LE obvlnd AEEAsIS] lithium high
performance column (90><4.6mhq, Pharmacia LKB Biotech)ell —%?Jff]-%igfﬁ
ol Aoz pHe olLFEE ‘:Uﬂ’ﬁoi —%7}/\] 2 lithium citrate buffer&
20ml/h9] Frérol Al ARR-3EA T (0.2M, pH 2.80; 0.30M, pH 3.00; 0.50M, pH
3.15 090M pH 350, and 1.65M, pH 3.55).

Columng& %3 ##€ 24 otvxit-& ninhydrind %H-&A1#A EE}&H 2
S ¥A48 F 440nme} 570nmolA FFEE Z}7] 276‘5}%1‘4 ARAAN &
o) frejoln| AR Mo 9} o] Aol 7 phosphoserinec] 7HF WA
qolumn% Wz} 9 3 taurine? phosphoethanolamine®] 1 #H& é]f\’igﬂ},
A714d 0] 7% arginineo] vHAHoE %a}s}y]n}x} =3 188-?;0] A28 E Y
column® Aoz ARHIse] e AEF FARAAAE £ 2378 2
2= ek Fig. . A AR dBFe Bede HAMNA &
& 24P A3 98~102% HHA9 &L HAFEE B

5. AAE

ARAFA} 5o A Eo] WA JHE one-way ANOVA test
g3 p<0.0l FEAN FoAAH ARE AFsHon, 4 AFPLe HdHe
ol Duncan’s multiple range testol 18] p<0015-F ol AZshelth
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A3d AZQARAE D formaldehydex g AlgAe] A=z

1 AZA BAEe Az

ALFAI el AHEE AgAL YA H] FA(Snow crab, chionoecetes
japonicus) A PolR Aoz B JHIY 4 LT0ENY 58 FE)e]
wAEG 28, ASY, F2, volE Fo AFARE o EHE AY, FF
As AAGHARES dold &, WaAAE UynH 299 AR TR
ARARDS AR JUT 27W 9¥d A HEXQIFAHA FTFER
N RGN AEHAE FUE FTFDAN A7 Smmolstz B
T 24A12 o] YBAZte] AgEAT

o

2. Formaldehyde A& AGA Ax
AR A9 formaldehyde & & ;?—l?'fﬂ’\“]-& Chalupa £(2, 3, 10, 55)¢] X 19
Weh w9 239 05%2 2|9 =% formaldehyde(Sigma # F-1268)8
o sty 1AL FA FAF 4% S8 3ol 10%vete] S =& 50T
A 2Nz F A2E F AT

A4l AFNY

1. FA7M& 2 Ag713%

AHENDE A8 AT 550~650kg, W@ Af-#F 20~30kg/daye] Holsteine
A& BFE FAS 19999 29 6U%E 3¥ 647HA 304N AE YT
FaE 2 AIGAN EFA AFANYE T
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2. NgAA 2 FAAR

B5 HAE dae g8 5o ukm, 7] dgFxAE, AdAEg
1% (1%CS), ARDED 3%(3%CS), AFLEL 5% H/HMIE(GRCS)%
formaldehyde® A 2]¥ AZARY 39 AIHAFEGUFCS)E 0L T4
th AbRAIFO) o] fE BE AAA FFALEE 15kg/day¥ A FA3}A
T, 29 zARE B F5A0h 1%CS, 3%CS B 5%CSTAE AR
Burg 19 23(06:008 18000 FHFA FFEALES A 77 150, 450,
750g/day® o83, 3%FCSTOlE formaldehyde® HE® AZARLL
BEAE S §7 450g/dayd A FFIsAT. B APo] AR FFAEE
YAt 33 (YPF Y, &4 PRI AR vigelE Table 69
gow zAgE ol7utdRAE FARFASHT sFAES AAT I3
4 ¥-223L Table 79 A€ vk gk,

3. At

2 Q7dNE FJARE FARARL, FAANT FEARS A AtE
2 FAsE A B4 Adad APF 4AFL AG/DU A%
A nA ok ARAANE HARE F5719 To|za Atelo] A
A 3 7)(Waikato milk meter Mark 5, Newzealand)& %"3}3}@ ARZE 3494
3 FAF 3095 AAstAch
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Table 6. Ingredients of the concentrated feed

Ingredient %  Remarks
Grain. 49,0 corn, wheat, rye, lupin
Brans 20.0 wheat bran, flour, cane, alfalfa
Meais A 16.0 soybean, rapeseed, palm
Fiber 100 mixed fiber
Vitamin and mineral premix 1.7
. Additives - ‘ 1.5 growth factor, probiotics, drug, etc.
Limestone 0.7
NaCl | 06
Buffer 05
- Total ‘ - 100

Table 7. Composition of the concentrate feed

Item %(Dry matter basis)
| Dry matter L ‘ 875

Crude protein - . 16.0

Crude fat ' . 35

Crude fiber i 89

Crude ash 62

NFE(Nitrogen Free Extract) 52.4

TDN(Total Digestible Nutrient) 71.2

NDF(Neutral Detergent Fiber) 23.3

ADF(Acid Detergent Fiber) 13.8

- 30 -



A54d Az 9@ 3

1L ARAY dubge &4

FAZANA FFol FHH/ AWNE 9PLe] FEF FIFL WRE
W, wehA AR ojue Abgel FrbEE AGANse] o A IR
Bol BAo] $AMAOE oFejxol Grh B AT ol §¥ ARILVE

282%°] ZAMAL FF o FuNd A A8t HE ofvl e
ZR3 AT Ao AP} ool E 415%9 I EI 225%9] 2AH
2 Pfdts A0 BAHUCHTable 8). ol9hze A Szl A
AHE AMsEe FH AR, BAF F3 Aol ule xo]E Mol
© aAE, YugoR WA 30~40%, ST 30~50%% 71T 20~30%
o7 FA4F0) ke AYHILE46, 61)F A8 THTable 9).

DPHolE B MAS /A BRI 2889 BEALE TN
=BGl ol 20% saltAolFAN Bol HARTH We YFEES WA
thE 2107 devk A A9 AU 2& adUh JldE BF

o] o] Tt

2. A BMge] oAby

ARA Bako] 4B BUd AFRABY o AT BHT Aue
Table 109] A A1Ho] glev chromatogran® Fig. 49 Zth A dELe
obvlyt BAA FuE AAGERE 2 SHEAd §HE w9 ovx
HERE A BASAT Table 109145 2ol B Asrage ofn
wAEAS APA REE NS fA AR debdch
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Table 8. Nutrient contents of crab shell meal

Item %
Moisture 139
Crude protein 28.2
Crude fat 0.16
Crude fiber 225
Mineral 415

Values are average of duplicate analyses.

Table 9. Mineral contents of crab shell meal

Mineral mg/100g
Ca 18,800
P 1,300
Fe 186
Mn 11.3
Zn 0.25
Cd 0.82
Co 0.12
Cr 0.16
Cu 1.25
K 164
Mg 634
Na 493

Values are average of duplicate analyses.
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Table 10. Amino acid concentrations of crab shell protein hydrolyzates

Amino acid(mg/g) Crab shell meal Front leg shell Back shell

Aspartic acid 26.7 20.7 255
Threonine 11.2 7.5 10.7
Serine 15.1 14.3 157
Glutamic acid 304 21.8 29.3
Proline 8.0 8.4 9.9
Glycine 17.9 152 18.1
Alanine 13.9 10.3 135
Cystine 1.5 05 1.3
Valine 105 84 106
Methionine 20 0.8 2.0
Isoleucine 2.9 1.9 3.3
Leucine 4.1 24 39
Tyrosine 0.8 0.3 0.7
Phenylalanine 33.4 58.4 385
Lysine 4.6 3.8 46
Histidine 12.2 59 108
Arginine 12.0 8.8 11.3

Values are average of two hydrolyzates.
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Fig 5. Chromatogram of free amino acids in crab shell




AL gl e @A olnjx=izx A& phenylalanine®] 714 &
WFd(33.4mg/g), phenylalaninedl M¥¥  #4  sts@ tyrosine-q 5=
(0.8mg/g)= AUA o2 v]$ dt}h. Phenylalanine Thgo 2 XA olm]
AFQl glutamates} aspartate®] 3ol 23, I thS 22 glycine, serine,
alanine, histidine, arginine, threonine® valine©] 17.9~105mg/g 49 &
2 ARAEZY #H=ol AU Branched-chain obv=Ato] Fg FAo}
xidd e FEXRFY dudsne gy AGAGHFAE leucined
isoluecine®] ¥ao] Zt7] 415 29mg/gE HlALH Wi},

B AN glde JteEE 98 o)4€ 6N HCl '3 trypophan,
aal g3tolw) Akl cysteined}t methionined FI A7) BAHL A3
Row(58), MEtA & AT AHAME olE9 FFol AL 0o A YE
st |

ol del X AWE AZA DA ol zAH L Rio AR o]EHE
SEGENF Y ojvix Az uff Fold dHE AYnZ AQGEL Agd
H7EA obrlieqt REFAFHE §F dulde] 24 AHL JYgE & AL A

o2 Atz e

3. ARAS frejobu At e |
ARAd o) dE Folotulxd FF 9N ARFEY, FAs}
SEARNZ FRste] BASQHTable 11, Fig. 5). B9 & AztA] 29
o ARANRINA BF /M3 2BES 2t folm e suge
o, 535 YAER Aol 509 #mol/100ge] F/H o], %7 (319 ¢ mol/100g)
% AR AR L9064 mol/100g)9) M WES 1 FFol wAT A g
dgFe Aun o 10MAE o Eeh 7 uwg o 3200~56004
mol/100g(406~721mg/100g)2] EF-A FHata e Aoz vehd Urkil9).
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Table 11. Free amino acid concentrations of crab shell( £ mol/100g)

Amino acid Crab shell meal Front leg shell Back shell
Phosphoserine , 13 0 : 0
Taurine ‘ 296 509 319
Phosphoethanolamine 0 0 0
Urea 0 0 0
Aspartic acid 0 0 0
Hydroxyproline 0 0 0
Threonine 89 20.7 14.1
Serine 13.2 9.3 11.8
Asparagine ‘ 0 0 0
Glutamic acid ; . 8.9 7.3 25,5
Glutamine 0 0 0
Sarcosine 174 244 353
Proline 290.4 73.1 949
Glycine 301 411 270
Alanine 138 217 287
Citruline ' 6.6 59 24.0
a ~Aminoisobutyric acid 0 3.3 6.4
Valine 57.3 72.8 124
Cystine ' : 0 ' "0 0
Methionine 0 2.4 4.2
Cystathionine 0 0 0
Isoleucine 50.0 69.3 87.6
Leucine 549 725 102
Tyrosine ‘ 40.7 65.6 26.7
B -Alanine ' 0 ' 0 0
Phenylalanine 455 949 82.3
B -Aminoisobutyric acid 0 0 ‘ 0
7 ~Aminoisobutyric acid 5.3 5.6 11.2
DL-5-hydroxylysine 0 S 0 34
Ornithine _ 3.3 . , 59 5.8
Lysine 14.0 24.2 23.2
L-methylhistidine ‘ 0 0 0

Values are average of duplicate analysesf
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filo
)

gu7] 9 A0l BSATFE BHY A7)0 dH &F
of s reEREe te B9 mvle o 2~gulo] AP BHeAL o
Foh Ao wadv gom Ao BeARFS A EERROE
FEAol BAY AFRnE Yo, WAGE 49 BeAGFe] e
39 Aol wal o A GEd ® AT Ase gATARA Y Aol
che 9ol Misl ehedol BEHC EAE AEHS AMSE Aot &

F& Bl S 289 3% £ES S wE 2% H8 BeAgFol o

{
Hr

& F AdE L YR FTES HAALE & RPN B3
tHe + 3e Aoz Az, |
AAGEHEL 9 AGA)E taurine 82 & glycine, sarcosine ¥ alanine
o] stako] Fokr)k AR A9 sarcosineFEE 174~353 £ mol/100g 0. & H| 1L 3
won, 53 FEAFAAA HE A depsvh. @aolu mile] ] €-§-
B
wok o, branched chain o}v]:=4FQl valine, leucine % isoleucine?] %+
50~124 pmol/100g9] WHE el FEetveitFdA FAAE FEE
tHER )

JAGe S SEANFNE AN AGEAELY B¢ dFE9] fFyetvxit

o

o] HAT-A 2 methioninedFHL M7tA 279 AGAANRAA EF

FEZF AAGYNAA B FEAEE W8 vA Jdeves g Bie
U, FUFAE prolined FEE °] F 7k R wlE 3~4MAE o ¥
A vebste, AgAERe] fyotu A AHEYH glycine® taurines
=7F Zb7] 3013 296 pmol/100g o2 7F ¥4I, proline, sarcosine 2

alanine? ¢ 2 11 ¥%7} =kt
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4 ARZEELY 97 79 BedFEd e 9%

Taurine®} phosphoserine, phosphoethanolamine, urea & &3l EF
obn] Ak 39% 9] chromatograme] Fig. 1o AA& o] Utk AgAd 24
% formaldehyd H=& AZRZA e F4F UHAEY taurine peak:
phosphoethanolamine peak % phosphoserine peaks}s €33 Ezl 5ol
G peakZ E2 53121, resolution timeS & 102~105% A=t
Fe oWt HEEH7IA s EEldE $RHAEY fEolwxeit
chromatogram& X FobH] =At-8 A9 chromatogram(Fig. 1)3 vl w3 B,
taurine peak YIE HFE(¢ 9.28% A L) A unknown peak’} HEHE E
A& Jetdd(Fig. 6). ThFst AFANEE U= gB4dsEE BN 4
FAME 27 $fF L FAFANEA Fo= & X4 o9 gL
unknown peak7} YEHNZOH AGAL feolulxit EHAAE $HARS]
73 g-olA ¢ &L unknown peak: YElUA Fsivh dFF] B9-AE SH
Az H7MAA spiking testg 3 ¥ A3 F 102~1058 Hxo vehd
peak’} IFF B¢ peakd & A FAF F ANH &H, Fig. 69
unknown peak’} B}-$-¥3 F27F FAIE B¢ AFA, £ dAELD 7
TS #8A%7) Y5 cysteine sulfinic acid, cysteic acid, isethionic acid,
hypotaurine & A& H7138lo] spiking test& 3 £ A3} peak’} ¢
A YR, B WK olF 471x] AIEE opd Ao v
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Fig 6. Chromatogram of crabshell fed cow’s milk sample by amino acid

analyzer
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AR DAEZH formaldehydeZ el d ARARELE ALRol BEAAH 3093
Fold ¥ ARG A0 BSAFEE Fig 69 2ok A4tz A4
@ Afl BeAEE

F(76)0] X33 39 1.0 #mole/100ml2] ¢F 5W), 28] 2 Harris5(36)0] X

& 4.84%0.29 £ mole/100ml2 Y EW=H), o]= Rassin

u% $X¢ 17~33umole/100mle] o 2ule] AP FA ol old] U@
F8 olf 39 HUEZ HFSE FTAR A B 2 Fgopl el
Ee Rolg & & QA AT A% Az, Fd § @wAFo] ¥
g4y Aol oF Aol AwAel AW, EAre FFAH seA 2
Ul e AEAENAe] Gaolu Al 5E BT vl Aol
$FARS FoiFo) @] WELR AZAT. T4Fe ved

ledt Aol fFY BeAFI) wdY £ Yve AsHLe A

N
ot

o
i
_]u:
o
rr o""
o
ot N
L 1

iz
N
o

AHvegetarian) T EHU eB9d5E7F 8l A4S 2 omnivore) 55
o il BSdsERg foder o vos Ru(12, 50, BN E
W b gk 2 oA B AFME FFAEY AP we
3 AF0 o M9 2Ed2R A3 ARAHA T HolxE 5 9
froll s oF 15~26%HE o B g9l FHHo AL #FIAT
SR A o] & HA Fe A AANAAN freEjolrleitoz EAsE g
e TE9 719 2E A dEE Y9 e EAstes vy,
HEAY M E 9% A2FMA3, 9008 AYstnes A9 wAFR g=g
(69). HFFEL SATE v 27, g9, = ¢ 45 59U 2 A&
Bl go] ulg Bed, oy XAFE
dol Ao} ik AMEZ wFo] B o X33 FA A7E Ag@ct
AL #9497 $/F BedFEd ve o
ANOVAOl 93 g7tg A} p<0.0l EA FeAo] #2=UckFig. 7).
1969 AGAELo] Hrld ARE AAT oA F49 989 B9ds

S one-way
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£ 584%0.73 #mole/100mlZ thz ol Hls) o 20%AE O Egtow, 3%
o ARARBARE FAY 29 dfolE 7.2150.77 wmole/100mle] B4
o] FfrElo] Tl w3 49%AE FI3ez ZF713} o (p<0.01). A
5% AREAEE FAA dfre #@9EFEE 51410.26 # mole/100mlZ
3%CSutoll gl Al fFelF oz 72893, ALgd formaldehyde® 2 ¥
AR 3%E H7HE B$ AF9 e$dFE7F 4791019 £ mole/100mIZ Y
B 3%CSatol His foj Ao ® vtk (p<0.0l).

Harris $(36)9] B.ao} 93 w39 E3ME =] ¢3% rumen protected
methionine& 3AiqNA FFH & A} {9 H©HS-IFEE 358y
mol/100ml2 o) 27 (1.98 4 mol/100mD ] I3} o 24 AE felsA SR
% #ASAT. B AT 01%%‘ MAe wid 15kge] HFAIEE T3¢
R, wekAd 1%CS, 3%CS B 5%CSw9 A7 43S ebg-dedF S ol
X 444, 1,332 B 2,220 pmole/dayol] si3Eh ole} o] thFe 9ol F
AEASANE B3 979 Bedss F7HE o]l AyAF(36)0 vl A
A vehd Aed #stode dgd 2 F 7HA sted S A4 B AR
o AR 2 A7 dzxTd4 AFHE 489 Bed¥Est 4844
mol/100ml& o]w] 52 Fxd uls] AT T FHAA APIAFTAE
AN&E 7] Wi AR B¢ER F7FEo] wlugy o @A JEd F
A Hoew Atgd.

T B-do] wFuAEd osf GEYole} sulfateRZ EIFHAUS 7}
8E& & 7 AT EFFY FS gt o= U FFolvixdt o
Ate] HFAEER o o ®aUF HA ¢S AR dEA Ux, g
A A 4AY Bede] BRAE} AR WA AG102). o+
FrEA & A gges uty g9dL g gote] o3 sulfatedt UE
Yola Fago] QA FoA Bug vF vh39, 87).
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Comol  1%CS ~ 3%CS  5%CS  3%RCS

O

Fig 7. Concentration of taurine in raw milk sample from dairy cows fed

crab shell supplemented feeds.

Value§ are means = SEM of 5 cows. Different alphabéts above the bar
indicate significant  difference by the Duncan’s multiple range test at
p<0.01.

196CS : 1% crab shell meal

3%CS : 3% crab shell meal

5%CS : 5% crab shell meal

3%FCS : 3% formaldehyde treated crab shell meal

- 42 -



30U FLd ARAE LY formadehydedd] ARAEL FAE AHT 84

o B owste wds] A KA, BN, §9, FuYR, A4

i

GF

o_>::

Fiol B EAAT FoHd 29 ¥seE YEuA Ed(Fig. 8~
12).

gl folA wAEe 2§ g¢d £t o= A=A APHEA
of #ateli WAZX M gl vk ok, wF B Hle Fu A
o ztgo] g MEEZA YoM HAD BeA AFFgo] F457)
RAHYL 5ol Qe AR AZdch wEAYA MAEL 7
gk proteinase®t deaminase ¥4& YEM @A ojuibg Rl 3,
ol& AAlsty] #ste B AFNME formaldehydeZ A AGAETS
Holsid o, 2oz AQAN &§9dE& BE8AY formaldehyde * &)
d AdAY afido] fFRAE Y BAsA BLUTE Frl 7198t
¥ &%E YedA: 289 Formaldehyded 2l o}n]w 7|9 ofulo] =)
2ol 7+ 2 Ql cross linkage® Ao 2N dulyol LIPTE AT

}:}
ik

it

2oy
2,
1M

(2, 10, 55), 4%)(abomasum)2] 4+ pHOlA linkage’} 33 & o] hostol] o] &
e 99g o488 RAolge de AAVTY fdH S B9
o] 44 formaldehydeo] o/% S31E Ast TAZ} Wt FuE Ao Yz
A, oA RSN EBede uEsy] A% 98 PPS Awso @
Ao Az
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Control 1%CS 3%CS 5%CS 3%FCS

Fig. 8 Effect of crab shell meal supplementation on Fat of dairy

. cow'’s milk

- Values are means £ SEM of 5 cows.
12%6CS @ 1% crab shell meal
3%CS : 3% crab shell meal
5%CS : 5% crab shell meal
3%FCS : 3% formaldehyde treated crab shell meal
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Control 1%CS 3%CS 5%CS 3%FCS

i

Fig. 9 Effect of crab shell meal supplementation on protein of dairy

cow’s milk

Values are means * SEM of 5 cows.
1%CS : 1% crab shell meal
3%CS : 3% crab shell meal
5%CS ! 5% crab shell meal
3%FCS : 3% formaldehyde treated crab shell meal
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~
o

40 ¥

Control 1%CS 3%CS 5%CS 3%FCS

Fig. 10 Effect of crab shell meal supplementation on lactose of dairy

cow’s milk

Values are means = SEM of 5 cows.
1%CS : 1% crab shell meal
3%CS : 3% crab shell meal
5%CS : 5% crab shell meal
3%FCS : 3% formaldehyde treated crab shell meal
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12,0 + [

Total solid (%)
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Control 1%CS 3%CS 5%CS 3%FCS

Fig. 11 Effect of crab shell meal supplementation on Total solid of dairy

cow’'s milk

Values are means = SEM of 5 cows,
1%CS @ 1% crab shell meal
3%CS 1 3% crab shell meal
5%CS ' 5% crab shell meal
3%FCS : 3% formaldehyde treated crab shell meal
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Fig. 12 Effect of crab shell meal supplementation on Solid Not Fat

of dairy cow’s milk

Values are
1%CS
3%CS
5%CS
3%FCS :

means £ SEM of 5 cows.

: 1% crab shell meal
: 3% crab shell meal

: 5% crab shell meal

3% formaldehyde treated crab shell meal
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M 3 & EZofo|idt F0iAH

Aqrd A A

Taurine A BAE 2] 7FA] ATR R} djALE Z(Fig. 13)8 ZAMSIR
vlo} ]38} (36) El-Ve AFHE cysteine, methionie®t 2-& 53 ofn
AR olF ofu|xeAle RE FEo dAdiAld ojr WAool &
3 fHERd G AIAG ol xito R FrrEenh, g FE 4
& wEEE AN Y &, 4F T cysteined} taurine o] 4
wdad ol FA4, APHA s ARATN MFFEL BE 22 FE)
o2 olgo] At AEA d¥ddx taurined taurined TFLel AY
ol dvte AMAE nFo] Rol wEed EafsA g &FdM F4H
A& rumen protected methionineg %7} F9A] 714 234 2¢ fdHz
x4 Wgtet A EdFgFe] FUkE VAT & vk 8Bedd §49
H o) BASEE ol ofnate A3l 2318 YA E rumen bypasset
protection®] F R ol& M= 3EH X2} encapsulation o] F
2% RAeg 7Y€

WU S L 283 protease®t deaminase activity® 714 4AHAH
o] wEAUAAN 8 widg ofreilg A&3HA Bt oy
el A At oinxite] RAAEE FaAVE WHdEe gAY,
3484 Ad), amino acid analog ©]&, encapsulation, esophageal groove
closure, Yt AL R FF9 A9 = T WRo] Y0, 13) °]E
A o] wEtAtel WraF AstE4d) W7} HolAE ¢dEHE R TR
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v

S-adenosyl
L-methionine

v

S-~adenosyl
L-homocysteine

Y

|- .
" Protein

—® ——® Polyamines

Homocysteine <
L4
Cystathionine
Protein T
l > Cysteine
02
Cystine Dioxygenase
Y
Cysteine sulfinic acid |

Decarboxylaée Vit.Bs

y

Homocystine

— H.S

“— QGlycine, Serine, Threonine

ﬁlutaﬁhione“Glutamate Metabolism
y

» 3 -mercaptopyruvic acid

¥ sulfinylPyruvate

Hypotaurine

Cysteamine

|

~ Cysteic acid
Decarboxylase | Vit.Bs 1/20;
Yy
_ .
Taurine

Sulfinaldehyde

————— Excretion

l _JIL

Tauroqholate Sulfoacetaldehyde b5-glutamyl-taurine

Acetate

Excretion

~ Isethionate

R

Taurocyamine

Fig. 13 Metabolism of sulfur amino -acids to form taurine’

* K.C. Hayes et al. Adv. Exp. Med. Biol. 139, 1981.

- 50 -




H

T

r)-

9] 2

i
O{"‘
s

AolAl F4EE olv k] source HEFEW m A& 9
3 BAY @A N39S bypass¥ BalEA e Jojwwa @ Yl
PHl 2, A Belel AeE APHoR ofrieild] YL uF 4

UoueA F ASe agser 24 sbssth

EZ

rrOK
5
lo oX

.Bi

oA fFEd BHedAREY AFARA sFARY A THIE
methionine®] rumen& bypassdle] 2FddA 4£8FFd G FAZFHN &
g3l7] $aAE pH 539 BEAUAA 10~30A13 F<t k59 Y E o
G435 pHol dislH HEAEL AAXE EA6 pH 299 4914 242
oyl $&5 2N FFHe A0S FEAACH Ak ol AR A=
Wox BRAMEA 224 59 H7/MEE methionined} \HH?J?'S}&i spray
drying, fluidized bed drying, extrusion, pelletizing 53 #& A& AA
293 FA% vE W pHel vAE FAZEd AFE ARAVAE A
z3te FUE A =g

A 24  Rumen protected DL-methionine A%

1. Rumen protected DL-methionined] A& &A

BEopu Al A FA] coating materiale thALSH G Fol o} FH FIFE HA
A FE WAL 7M5F AR HAHS AVESe] methionined] Wl EHH)
£0] 60% ol HEE ATt wEY vAEY g AYHE AR
Z fatty acid® wi@gstdn 83, 71438 FAd 4AE dAZ7] 93~
6mm, H% 1.0~105 =] FPoR vhso] guts} BE B AlEste $§
& golatA A Aol o A ANE HAHES Az
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oX
flo

By-pass methionine matrix®] 4 Table 12.9} o9 hydrogenated
beef tallows YAE ELAHLE o FAARLE 7HFHol A3 (1,000
A/kg) 60ColEtolAM n3tE= EAFE 714 20~26% A H7/HE 2 53 &

248 T AN

Table 12. Ingredients of Rumen protected DL-methionine matrix

Ingredients %

DL-methionine 65.2000
Beef tallow 24.2000
Starch 7.0000
Gelatin 2.7000
Ca(OH)2 0.4194
Tween 80 0.3600
Vitamin E 0.1170
Defoamer 0.0036
Total 100.0000

Ca(OH)2= core A9 pHE A4 A7]1H beef tallows} A+ hardness Al
o] wrE o &% Aol F &E#H7F Uk Emulsifiers £33 A™
AAA 2 2F H3AE  beef tallowst gelatin sol& FIAIT
defoamer® gelatin sol. A=A A% 2 F3E53%E 713t} Gelatin® beef

tallow$} methionine?| binder2 #-§3}v] Vitamin Ex FAstAZ A}
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05~1.0%8 H7sRo $£24589x9 EAAN Asle 987 g& AL
2 Ag€ch ol9 methionine®] matrix material#t TUIF{A Aol=F
propylene glycol® #Z2 levigating agent$} beef tallow® 13}IEHEEE 24
37 98] sugar palmitic acid ester 58 F/I3dtd o8 §371 & RS

2 7€

2. Rumen protected DL-methionine?] A=

WA R ExAM  FAaAZAYL  gelatind A& FIHAA
methionine® 2 Egstn n3tF U AAYAS &7 A AL )%
mixingd th& starchE F71sted pelletizer®2 A BF 50~60TeA 24413
o)A Axsle] £ IS 5% WS E matrix embedded type®l rumen
protected DL-methionineg A3t AlgA| @l ALE3IG T Azd YA
DL-methionine ¥ &2 63%°Arh(L2= A7)

3. 718k A=y HE

7}. Spray dryinge ¥5¢ BEE 9% encapsulationZE 7HF F2 W
Wo]x] w¥b DL-methionine®] #8422 coating material#e] O/W
emulsiono] o} #3818 3teiglE core § o] 20%7 gtol AT

1}, Extrusion W2 E44EH2 AE3tE £A9 &3 L2 A Tt
ANA datel crackel AA 4o} srh 24E $evt gled 4
Al methionine®¢] bindingol = Aol AN

t}. Fluidized bed drying2 DL-methionine® =7} coating agent®t 7ol
o] #AE YAE AUV PEH AGAREe] 3 hEHgo] HRE
2 AR EAZE AN
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#1374 Rumen protected MHA A%

1. Rumen protected MHA matrix®] A& 2A

Methionine hydroxy analog(Z—h'ydroxy 4-methylthio butanoic acid,
CsH1003S)+= methionine®] amine group®] hydroxy groupl.& tixg 3}a¢
ZE 7}AH(Fig. 14) methanethiol®} dimethylsulfide® tAE &4
methionine3} dimethylsulfidet> WV AL dhAlel YoM FAIE Rz
eI

DL-methionine Methionine Hydroxy Analog
NH: OH
| |
CH3-S-CHz-CHa-C-COOH CH3-S-CHz-CH,-C-COOH
| |
H H

Fig. 14 Chemical structure of methionine and MHA

MHAY rumen fluidoll 4 814 0] M)A 1 DL-methionined Hl3] Wk
BE oJ=AEY AL A 71F0] AHFE FHE ﬂﬂ“ﬂ T84
B2 AxFY HE&Aol foldt. ey pH 1.0AEe ZAiAAyez
FA%e AVHE NEE CaOH:l 9% Z87 8790 rumen
protected DL-methionine matrix AIZol ¥8 & %o CaOH, AFES
o] core ¥Fo] TAdE wdo] AN Rumen protected MHA matrix 9]
QB 2L Table 13.5} 7o},
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Table 13. Ingredients of rumen protected MHA matrix

Ingredients %

MHA ‘ 55.492
Beef tallow 27732
Ca(OH)2 8.158
Tween 80 ’ 3.158
Dextrin 0.460
Total 100.000

2. Rumen protected MHA matrixe] Az 343

Methionine hydroxy analog®< alimet(Novus International, Inc., USA)E
T8kl Ca(OH):0.2 F3}8te] pHE 50014 e2 A3 F beef tallow,
dextrin®} FUsA AFHEF AR o) E33 b 243 o) Axst
o SEIHFE 5% o k. AXE rumen protected MHA matrix
MHA®HEE 57% o] delgledl ol MHAS FE§Ho] 12%2 MHAAA)
o) ol AxAgE F3 AAY A Ao Agd.
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A44 Rumen protction Test

1. Lol 8 DL-methionine =&
Al®E 02~06ge ZF9 59 100mlE 3t o}F 50mlE TAESeAAd

E; |

¥ 3 T 50mi, Ke:HPOs 5g, KHoPOs 2g, KI 2g& W3 €383 & 01N

Il
2 £ 50mlE 718t WAste 3087 WX £ Indicator® A EA|Y 2~

o

3 &g YW1, 0IN NaS:03:5H:022 FHAsFATHI21). 0.IN I ImlE
7461mg CsHuO.NSe| 3§35 )& olel rumen protection® release %7}
o o83ttt MHAS 7§, MHAS purityE 88% 2 3lo Arjel e W
Heog HAsqAct

2. Rumen protection® release activity 3 7143
7}, pH ¢+ A4
D1 fE&E &3
191 Buffer sol.(Table 14) 100milo] A& 5g W% 37C 16hr shake
incubationd Th& NMREE FANE FHelo 20= HAW o2 methionine
#FE S A
2) 481 frE&=
199 245 F3F F& solidt 8-S #2l8te] 49 Buffer(Table 14)
sol. 100mldl] A& 5g& ¥&%F 37C 2hr shake incubationd T}S 29=
A% 2% methionine FFE A
3) &% gastric juice] FELEE
49 FEEE A48T G solidE ¥33e] 2% gastric juice Buffer sol.
(Table 14)100mlel] A8 5g& ¥W&F 37C 4hr shake incubationdt T}
methionine & &S &3k
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Table 14. Composition of imitation buffer

Rumen Abomasum Duodenum

NazHPO4 2.5g 3.2N KCl 50m} NaHCO3 98g

KeHPOs 6.7g 0.2N HCI 10ml KCl 057g

DW — 114 DW — 200m NazHPO4 9.3¢g
NaCl 047g
Naz:S047H20 0.12¢g

Ox gall powder 0.05¢g
Lipase(EC 3.1.1.3) 0.05g
DW — 1¢

pH 64 pH 2.0 pH 8.2

o WA gl o g hA A

RN AL ARG g matrixe] AAAE L FESEE A
71 8 AE 2¥T A4 $EFYI aHITAFAAN =H4AAF
Hosteine 449 w59 WEEE &3t 47] ZX buffere] 12%4 3
7V8te] CO, incubation 3t8A 99t FL} WYPOZ rumen protected
DL-methionine™ MHA matrix®] protection ® release activity® ZA}s}

k.
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A5-  ALYAE

1. Rumen protected DL-methionine matrix &< A%

7b BAIEE R A E7IE

RP-Met. matrix 59A 8L 93 AF 550~650kg, B ALFHF 20~
30kg/day ] Holsteine & 107& FA8to 1999d 7€ 20?——_]-‘?‘5;] 8¥ 31
A7A 297 BE YT F3W 22 HAHAR SN ARANPE L 59
3k ek

U AlEEA H 34948

1059 #HAE 27oz U¥ol Z7] ulRAES rumen protected
DL-methionine matrix 60g/day A7 &E(RP-Met.)E 4247 S48 gc)
AL el ol 8" EE AAAA FFEAEE 15kg/day¥ A7 FoEA
i, B3 2AlgE FAE F43A0h RP-Met. 3979l 19 23)(06:00
¢ 18:00) #-rAl FFALES @A 60g/dayd AFFAFAT. B AYol
AHEE FFALEE YF2EZE]] 33(FHEFIE, &4 AT hHE
wiele oo Table 6.3 Zon, ALEZ ol7uleNPA S ZATF A3
At FFALES AT FFYEEAYLS e Table 7.9 #AA1E vle} g,

o Abge

2 A7dMe FA9A8E TAS T, FRAAT FFARY @A Ho)
& F93te AwRFA HAE AAGERA AT HAFE AP
A FAsA st AFAAE /AR FH7)9 Folzaed A
ole] AlHE A} F 7] (Waikato milk meter Mark 5, Newzealand)& & 2}sle A
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7HA FH AR FAF 25 Fog AF3NAY.
2. Rumen protected MHA matrix oA &

7h BAME R AR
AN DS 8l AF  550~700kg, HE  ARF  26~36kg/day
Holsteine 4 14F& FA8te 2000 5¢ 94%E 649 21474 653t
A AFA ARE SF5Y 24 VIBFHERF VDA AFANDE

S aakgl )

U AlgAA 2 F9AE

1459 RAAE 2707 U¥o] Z7] tl&2AE S rumen protected MHA
matrix(RP-MHA) 60g/day 7 I8E 4243 F943ATh AFEA G o
£¥ BE QA FFAEE 15kg/dayd AT FAHAL, B FAIRE
FA g Fo3t At

RP-MHA Holwoles 19 28(06:009 18:00) #FHFAl FFALES} ¢4
RP-MHA matrix& 60g/day¥ AgFA3tAct £ Algel AL2d 5FAL
e Y2tz 35(3Y3YE, SN EIHE Mghe 29
Table 6.3} #ov, ZAIER ol7|wted YA S FAFFAHALG. FFAR
o] AMFE FUFERA L 49 Table 7.9 YeRd vpe} o

oAb
2 dFdAe FMas wAge R, FRAdT sFARS FA Hot
& Foste Addo BAE AAstnEA 9T HAFES AF7IEW

A% FASTA At ARAAE AeABE A9} dojmel A
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ololl Al & A7) (Waikato milk meter Mark 5, Newzealand)& #2sle &

gA3 FHF 2FRFeZ A
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Aed A3 2 nF

1. Rumen protection test @}

BEgEA Fd5HE ofn it WMEuAED W 318tz B
AL THABA AETHOE FF7 8ol EAE MAE R FoE
67 el BHdEEd F7tE dAsMe 4 U999 bypassd
releasing activityZ} 7bH& F83lch. elA A F2E matrix®] postruminal
release EHE AL38}7] Y3l Papas 5(18, 63, 67)¢] AlEo)|A 8} o] wk3
Y9t #& pHE A% imitation bufferl A pHol i AT &A=
& AL HERAES] 42 Ed AF EHAFEE 47198 ruminal
contentsE FH & bufferfol o] REAEE ZAG A3 RP-Meto] 234
WEHUAA 60~64% A=’ RIEHE HHE RP-MHAE 70% oldolith
(Fig. 15, Fig. 16). ol HAaAFH H}q= A3E 8l rumen protected
matrix AEA] ALEE beef tallowd] H7EZFe) 7iddes oz Alsdth
RP-Met.®} RP-MHAS] 4919 4% gastric juice FHANAMY HFEAEE
90% A=At}
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Release ratio(%)

Rumen - Abomasum Duodenum

Fig. 15 Appearance of DL-methionine and MHA from ruminally protected
RP-Met. and RP-MHA in imitation buffers of the gastrointestinal

tract after incubation.

[7] RP-Met : Rumen protected DL-methionine matrix in imitation buffer

B RP-MHA : Rumen protected MHA matrix in imitation buffer

Values are average of duplicate analyses.
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100

Release ratio(%)

20 1

Abomasum Duodenum

Fig. 16 Appearance of DL-methionine and MHA from ruminally protected
RP-Met. and RP-MHA in imitation buffers containing ruminal

contents after incubation.

[C] RP-Met : Rumen protected DL-methionine matrix in imitation buffer

B RP-MHA : Rumen protected MHA matrix in imitation buffer

Values are average of duplicate analyses.
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2. RP-Met. matrix 597} &Y B U5z vzle d3¢

Rumen protected DL-methionine matrix& 42¢z3 3493l 23 (A=
AFHF AHA 89 B$AEEE Fig. 179 gt ol A&9 chromatogram
£ AZEELE #9% dRAES #eo] E$de] phosphoethanolamine
peak 2 phosphoserine peak$}E €43 5] @Y peakE FEHJAL
1, resolution time2 ¢ 10.1~105%8 AZNow EF$¥ peak vlZ GFE
o unknown peak’} HEH+v 53E JYelUAch(Fig. 18). RP-Met. # 4]
HolA 239 B9dFEs F93 ARA 34781891 1 mole/litre, 424
Fo&= 33.38%6.32 # mole/litre 2 el st o rumen protected
DL-methionine matrix FHT9 3¢ Fod 3653+2.83 pmole/litre, F
Fol& 4477561 pmole/litre2 Wl Wd 23% A=sE FIHEH. &
@z 23 Pz AFAY YAANEY AAFH 2H4E EHEH
Overton(63, 67) ¢ HidA ¢ Zeo] F4xd F4L JYehA &un
(Fig. 19~23).
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Fig 18 Chromatogram of rumen protected DL-methionine fed cow’s

milk sample by amino acid analyzer
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45 4

40 1

0 2 4 6 Week

Fig. 19 Effect of RP-Met. supplementation on fat of dairy cow’s milk
Values are means *SEM of 5 cows.

@ : Control

O ' Rumen protected DL-methionine matrix
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Fig. 20 Effect of RP-Met. supplementation on protein of dairy cow’s milk
Values are means =SEM of 5 cows.

@® : Control

O : Rumen protected DL-methionine matrix
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0 2 4 6 Week

Fig. 21 Effect of RP-Met. supplementation on lactose of dairy cow’s milk
Values are means T©SEM of 5 cows.

@® : Control

(O ' Rumen protected DL-methionine matrix
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14.0

130 +

120 7

Total solid(%)

1.0 1

10'0 [ 1 1 i
0 2 4 6 Week

Fig. 22 Effect of RP~Met. supplementation on total solid of dairy

cow's milk
Values are means =SEM of 5 cows.

@® : Control

O : Rumen protected DL-methionine matrix
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8.8 A

8.4 1

Solid Not Fat {%

8.2 -

8.0 -

0 2 4 6 Week e

Fig. 23 Effect of RP-Met. supplementation on solid not fat of

dairy cow’s milk
Values are means £SEM of 5 cows.

@ : Control

(O : Rumen protected DL-methionine matrix
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3. RP-MHA matrix ¥°i7} fr&W B--d% 5 nAe 9%

Rumen protected MHA matrix& 4297 93l 25 42 AfFHF o
FrAl R E¢¥FEE Fig. 249 2o °lE A89 chromatogram %3k A
AALLS Fo9% YA 59 rumen protected DL-methionine matrix& &
o gt A A 5.2 g9 2o taurine®  phosphoserine %
phosphoethanolamine peak, phosphoserine peak®}= €43 R EHoid @
peakZ ¥ #5921, taurine peak W2 FFoll unknown peak’t & F
= 2L 545 Yehuith(Fig. 25). WA dix£79 g9dsEes o494 9
25 tF o8 A ANFNAM 49.7816.19, 42.4914.38, 42.78+4.99, 65 F-°
©38.6411.63 pmole/litre2 YEIRt o™ RP-MHA #9ToMe 46.95%6.19,
51.79%+6.10, 63.32+885, 6F Fo& 59.19%4.12 xmole/litreZ  F7}8 ATt
RP-MHA #elZe 7o ¥s) 943 g9 ¥E7 53% 4= #9
Hoz F7MEAhp<0.0l). F9AH 25 Aoz AHE AHA RS dH
3 F2RAAE ENAH(Fig. 26~30) RP-Met. FoAldoAel o] f93
A FFL JehuA gtoy iz & @Ay Ffay o] okt
F7hEA e AFFAMNE Fogo] FiEe A7 UG Harris 5(36,
672 Af9-ol 5719 methionine FHA FE@HAY F7He FFF7F 59
Hsta dis] dFadey & AIFAPAAE FEAAEH FF] F4HU
37t &A8A XAt
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Taurine{umol/litre)

0 2 4 6 Week

Fig. 24 Concentration of taurine in raw milk sample from dairy cows fed

rumen protected MHA matrix supplemented feeds.

Values are means =SEM of 7 cows.

[] : Control

M : Rumen protected methionine hydroxy analog matrix
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Fig 25. Chromatogram of rumen protected MHA fed cow’s milk sample

by amino acid analyzer

_74_



45

LI S
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T T T T T T

0 2 4 6 Week

Fig. 26 Effect of RP-MHA supplementation on fat of dairy cow’s milk
Values are means =SEM of 7 cows.

@ : Control

(O : Rumen protected methionine hydroxy analog matrix
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3.2

Protein (

3.0

2.8

2.6

2 4 6 Week

Fig. 27 Effect of RP-MHA supplementation on protein of dairy

cow’s milk

Values are means +*SEM of 7 cows.

@® : Control

(O : Rumen protected methionine hydroxy analog matrix
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Fig. 28 Effect of RP-MHA supplementation on lactose of dairy

cow’'s milk
Values are means £SEM of 7 cows.

@® : Control

(O : Rumen protected methionine hydroxy analog matrix
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11.2 + B L :
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Total solid (%)

Fig.

29 Effect of RP-MHA supplementation on total solid of dairy

cow’s milk
Values are means £SEM of 7 cows.

@® : Control

(O : Rumen protected methionine hydroxy analog matrix
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9.0

88
86

8.4 -

Solid Not Fat (%)

Fig. 30 Effect of RP~-MHA supplementation on solid not fat of dairy

cow’s milk
Values are means £SEM of 7 cows.

@ : Control

(O ' Rumen protected methionine hydroxy analog matrix
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M o4& AHM 24

A1d A A

E-d A59-fo AALS AdfAdns dafd F3714, agx HF
AL auAstZel s AFozw ARFIYE /1A oby E$U B¢
o BAE A% Ao A 8-S AESRo Af AL EH vE B4
3, AFE ANA BUHEe Aars s v & AEHE S vlwskso

AFEL 2ANEL NE JTAHALEFAE ANZY 7MAE Zug sty g¢
d 27 AAA g34E FF%AT oY ged FEed AL
A3 AtEH] 2 YF9 dE Ao #HE AT AFAH, dEANE AT
Hlg F F7F AAdu g 8QE 1B

A2d Ax 7® a1

AR 24

B ATN A444auE Adse HEE Hoz BN ojust L

A2l (kg) = [(BGHI+3F9 A7) -FA 2R d] +2F Fke)
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Bnlols ALRH], eFul, W Aww], A R Al T 2737, A
A oA T f-o] AR 285E v dAE nEHon FobA
o xdg, AHE FFUdS FAERedes AMAIT AHe o
4AFE 4do2 i

AtEHIE AFEAE BN AR R A Bd Fste wFAlas 2
Atg o] di@ Hgos Ao sFARE AA At dvigdel
AR AS vigAZIZE AR gern2 BEF AFIHFC 2ATS A
AT FAAA 22 A8 Fx TS AYGT HEF, A T A
gl ¥Feqt =FHT 49 =FARLR @At EAZEAY
Y AFrEor da Fule 1€ % 7HES MY 59 FHA57E V1
oz A o9 dEFolA, EXNYAE, T o)A AV £EE, FE
FEW, FeH & 2t HFE I $RE Adsted FYHE
FHEE Adsin.

ALFNE B ARSHBANE VEo2 BEE RES RUso ENG

Q52 AAHE]E= Table 159 2t}

FHuE A AN T Alsnle v Aae B9 BI1%E HSS
Mg Ao e HFe AR glen(117) ¥ EHdAME Al
b & u189 42%=, 53 FFAES HFo] AFALHY 34% DA
.

199839 A4 AF¢& wiFAtR S 7hAHe] 300~350¥/kgo® @A, &
F Y Y947 I ARAEL Mg dRE AMEEA d93 gEg
S Aeds A Aane HPREAgr ZldERey AR
A8 e 79 99 &8s FAZEYG BE&F ZE 4R ¢S
A ol 20008 A= WFALE FHAC] 220~2709/kg o2 WA EAE
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Ngetr] @ em B QoA 2 AxQe ALY BAPse] <oz}
e Aoz Almd.

Table 15. 9329 (L/kg)’

H & = o(g) T3 81 (%)

° 4 9Hl(A) 547.4
A} H] 9229.3 42
=5 1585 29
Al zpn) | 716 13
o] =} 54.7 10
W 2] &4 95 . 1.7
FEFEY 58 1.1
Ll 41 0.7
A A &4 3.0 0.5
7] e} 3] 109 19

« B-AHE(B) 59.8

> A 4THl(A-B) 4876

s ABATARIFUEEY, 2000, 8)

CARRARLE FYEIAIRY 3% FAA ALRHE 4%7) F71E Y @A
AHlE 49689/kgl 2 A43Ev rumen protected DL-Met.®} rumen
protected MHA FelAlols @9 4AH7} 5013, 51519/kgo2 Z7bedh
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ol 7 kAlel fAEnt n stAog HEAL @ JHF, dujole F

& g AdhE 5 ~10%7HA S48 5 ek

2. AFe] 7 AN
th-9] Table 168 ARYSHELT 713389 AzLAARAN A o @
Auk¢9} ehedl BaheHAEY FALL MR Ao B B4
= oA gl ohgn B

At

Az NN 7Hg F BES A5t AFUFL Table 15904 EHF
Ao AuA G 109k AT EA AFHYoW T4 E 200ml 7
2d s)Eow AMHATL. w=FEe AzAuE HZe] YR Be BA
ARAoz BF.FEHA G0 BAETN ARFo] A wjRagioh
vhah, B Beheho HEPRE 98 £4E 2 £5U% HRANE
A FHHYG B 53 BLATF BH 2 APAT], F2 5 A2H
el g AfuidaE, U Adst ne TyAavd 2o 97
gn7t AastE Aeg e Eo A, .
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Table 16, AZY7F 2 Au|A7HE ¥l

S ASF BARREF %)
o FF A (/kg) 4876 536 9.9
o Aol J ol F(W/kg) 590 690 16.9
o A 29 7HY/200ml)’ 199.6 211.3 59
HA &H| 141.8 150.7 6.3
L 155 165
A &7 H] 42.3 45.1 6.6
o 224 2714 (4/200ml) 350 450 286

* ARAT(FEGEHEZT, 2000. 8)

Af9 SN E 3 10%7 F7heke 9 ARnidobe 17%7F 37
o] E7rAaFol A 7% ol Eold AoE JUHY AxYr FE U
Hl 2B|Ap7hR o] ol & 2u) o] FI st AFLoEMY FAYLE FTEI A
& Aoz Atgdrh

B9 Ae-fo AAYL AFAEFHY LA aEH Az 783
A AR nkAgHo] 743w ol A WEHSF, A,
LF#E, d7AL 5o 5EF =¥ o) FHAZe] e A viAl
Bagsn &2 FRI T8 Aok

rir
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MsE &2 &

g Ash¢-FE AMEsty] A FEWH BeddRe oMY AotE
& Agste] AAGAPLE Fot B-URF 2 KLY BE 24E 24}
& 5 AFoEM FAYE B4 & A7 e ot Zoh

L ARARD Folo] o HQ gf-a7shefo AN /M4 S Hristn
A 2B5F e AAE 5TeR UrR, 7] dRAR, 19%(1%CS), 3%(3%CS)
2 5% AQARELAE(GE%CS), 281 formaldehyde® ¥ 3% ARZ
ERALEGRFCS)E 3097 #4998tk AZRE dfd opvlzyg &
phenylalanineo] 7} ¥3%k3, glutamate, aspartate, glycine, serine,
histidine, arginine?] £22 Uewen g FExze viAdzdE: ¥
branched-chain o}v|xite] Fako] vlma wgith AR A FFE FH
olvlicat F EM-¥L M LFEER EAFAoH, 53 FJAGHHA
509 umal/100ge]  FFr-Elo] FFEZ(3194md/100g) T AR E (296 umol
/100g)ell w8} W3 2 FFo) ERhoh AFAELY FA7t $F9 &S
dyxol "Ae 93 Hod 2% p<0.0l £EANA FodAe] #FHA
o} 1%CSa 9] YHolE 5844073 xmole/100mle] EF$-&o] FFH o gz
T(4.84+0.29 £ mole/100mD ol W3l 20%AE © E%ow, 3%CSTY L
ol 7.21£0.77 p mole/100ml2] EH-Fo] FHH dlzTo Hl3 49%A =
FoH oz F718 9 vHp<0.01). §8, 3%FCSTY 4% 449 B$Urs
7} 3%CSwoll WE) frolHez zFAsHa, wEA AR AL formaldehyde
A BEAYA B9dg nisted Aol £d Aoz Jehn
t}
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2. Taurine &4 A A<l methionine® F7+F13te] w3eu A gA =
FrEAEE 183ted A F$ rumen protected matrix® AFAEE

old) W9 e pHE AW imitation bufferdl Al pHol tid A 34
P ZRAVSE WEED AR 9% BIHAEE ¢7]$8 ruminal contentsE
&f8 buffertol el REHEE FAG i} RP-Met®] 4§ #5394
M 60~64% AHE7E REHE UW RP-MHAE 70% °]delth

e

RP-Met.?} RP-MHAS® 4919} 2% gastric juice 2AMY FEHEE
90% AE=RC}

3. RP-Met. 39 x4 g9A¥Er F9d 34720.89 « mole/100ml,
429 FolE 3.331+0.63 £mole/100mls e}t o™ RP-Met FoT9 24
F9A 365+0.28 #mole/100ml, F¢ Foll& 4.4710.56 £ mole/100mIZ o
Z7o) HE 23% BE7 ZIMEA

RP-MHA FA el diz7e] gedses Fodd 3 25 Hes
A ANgolA 4971061, 4241043, 4271049, 65 Fol+& 386+0.16 1
mole/100ml2 UElst o RP-MHA Fo ZalME 46.95+6.19, 51.79%6.10,
63.32+8.85, 65 ol 591+0.44 umole/litreE F718t¢ith. RP-MHA 3
ol & B4-dgaol 53% AE KA o2 F7HEAH(p<0.0D).

RP-Met., RP-MHA F9A @A 2834 FaFe {340 4L
EbubA] gk gkeh,

4. Bt5-A4 879 AAL EXoA Ui A AHE 10%7F Foete

W QARIske 17%7h B7hst Fkagel 7% o4 wolg Ao
A7 AZQE F5E H 2R o)F 2u) oY FHsH A

- 86 -



_87—

s



1]
k-
Mo
o

. A.O.AC,, 1995. Official methods of analysis. 16th edition. Animal Feed,
Chapter 4. p2~30. Association of Official Analytical Chemists.
Washington, D.C.
. Atwal A.S. et al, Formaldehyde in milk not affected by feeding soybean
meal coated with chemically treated zein, Canadian Journal of Animal
Science, Vol. 74, (1994), 715~716
Barry JL. et al, Formaldehyde content of milk in goats fed
formaldehyde-treated  soybean oil-meal, Food addititives and
contaminants, Vol. 8 No.5, (1991), 633-640
. Baumrucker C.R., Cationic amino acids transport by bovine mammary
tissue, Journal of Dairy Science, Vol. 67, No. 11, (1984), 2500~ 2506
Baumrucker CR. et al, y-Glutamyl transpeptidase in lactating
mammary secretory tissue of cow and rat, Journal of Dairy Science,
Vol.. 61, No. 3, (1978), 309~314
. Baumrucker C.R., Cationic Amino Acid Transport by Bovine Mammary
Tissue, Journal of Dairy Science, Vol. 67, No. 11, (1984), 2500~ 2506
. Baumrucker C.R., Symposium : Nutrient uptake across the mammary
gland, Journal of Dairy Science, Vol. 68, No.9, (1985), 2436~ 2451
. Bergen W.G., Free amino acids in blood of ruminants-physiological and

nutrtional regulation, Journal of animal Science, Vol. 49, No. 6, (1979),

- 88 -



1577~1589

9. Bequette B.J. et al, Current concepts of amino acid and protein
metabolism in the mammary gland of the lactating ruminant, Journal of
Dairy Science, Vol. 81, No. 9, (1998), 2540~ 2559

10. Chalupa W., Rumen bypass and protection of proteins and amino acids,
Journal of Dairy Science, Vol. 58, No. 8, 1198~1218

11. Chen Z. et al, Determination of taurine in biological samples by
reversed-phase liquid chromatography with precolumn derivatization
with dinitrofluorobenzene, Analytica Chimica Acta 296, (1994), 249~253

12. Choi, K.S., Kim, E.S. ! Longitudinal Changes of the Taurine Content in
the Human Milk of Korean Lactoovovegetarian. Kor. J. Nutr., 22(1),
36-41 (1989)

13. Christensen R.A. et al, Effects of amount of protein and ruminally
protected amino acids in the diet of dairy cows supplemental fat,
Journal of Dairy Science, Vol. 77, No. 6, (1994), 1618~ 1629

14. Clark RM. et al, Limiting Amino Acids for Milk Proteins Synthesis
by Bovine Mammary Cells in Culture, Journal of Dairy Science, Vol.
61, No.4, (1978), 408~413

15. Clark R.M. et al, Extracellular Amino Acid Effects on Milk Protein
Synthesis and Intracellular Amino Acid Pools with Bovine Mammary
Cells in Culture, Journal of Dairy Science, Vol. 63, No. 8, (1980), 1230~
1234

16. Clark J.H. et al, Symposium : nitrogen metabolism and amino acids
nutrition in dairy cattle, Journal of Dairy Science, Vol. 75, No. 8, (1992),

2304~2323

-89 -



17. Clark A.K. et al, Effect of methionine hydroxy analog supplementation
on dairy cattle hoof growth and composition, Journal of Dairy Science,
Vol. 65, No. 8, (1982), 1493~ 1402

18, Clark J.H., Lactational Responses to Postruminal Administration of
Proteins and Amino Acids, Journal of Dairy Science, Vol. 58, No. 8§,
1178~1197

19. Clark RM.,  Within-day variation of taurine and other nitrogen
substances in human milk. J. Dairy Sci. 70(4):776 ~780, 1987 Apr.

20. Colin-Schoellen O. et al, Interactions of ruminally protected methionine
and lysine with protein source or energy level in the diets of cows,
Journal of Dairy Science, Vol. 78, No. 12, (1995), 2807 ~2818

21. Demirkol, M., Bohles, H., Breast milk taurine and its possible influence
on the development of breast milk induced jaundice of the neonate-a
hypothesis, Adv. Exp. Med. Biol., 359, 405-410, (1994)

22. Depeters E.J. et al, Nutritional factors influencing the nitrogen
composition of bovine milk, Journal of Dairy Science, Vol. 75, No. 8,
(1992), 2043~2070

23. Depete-Rios E.J. et al, The effects of methionine supply upon milk
composition and production of dairy cows in mid lactation, Proceedings
of the Newrs, Nonprotein Nitrogen and protein Distribution in the Milk
of Cows, Journal of Dairy Science, Vol. 75, No. 11, (1992), 3192~3209

24, Do, K.Q. Tappaz, M.L., Specificity of cysteine sulfinate
decarboxylase(CSD) for sulfur-containing amino acids, Neurochem. Int.
28(4), 363-371, (1996)

25. Dupre et al, Possible relationships between taurine derivatives and

- 90 -



products of the metabolism of ketimines, Adv. Exp. Med. Biol.,, 359,
1-7, (1994)

26.. Ensunsa, J.L., Hirschberger, LL.H., and Stipanuk, M.H., Catabolism of
cysteine, cystine, cysteinsulfite and OTC by isolated perfused rat
hindquater, Am. J. Physiol., 263, E782-E789 (1993)

27. Erbersdobler Helmut F., Determination of taurine in foods and feeds
using amino acid analyzer. J. Chromatogr. 254:332~334, 1983

28. Ferreira, ILM., et al, Development of an HPLC-UV method for
detection of taurine in infant formula .and breast milk, J. Lig.
Chromatogr. Relat. Technol., 20(8), 1269-1278, (1997)

29. TFinkelstein, J.D. et al, Methionine metabolism in mammals
concentration of metabolites in rat tissues, J. Nutr. 112, 1011-1018
(1982)

30. Franke A.A. et al, Distribution of Protein in California Milk in 1983,
Journal of Dairy Science, Vol. 71, No. 9, (1988), 2373~2383

31. Gaull, GE. Taurine in pediatric nutrition : Review and update,
Pediatrics 83(3), 433~442, (1989)

32, Gaull, G.E.,, Taurine in infant nutrition and central nervous system
dysfunction, Brain Dysfunct., 2(3) 117~125, (1989)

33. Gaull G.E., Presence in human milk. ]. Pediatr. Gastroenterol. Nutr. 2,
Suppl.1, 266p, 1983

34. Grass G.M., Glycerol tristerate and high fatty acid mixture for
improving digestive absorption. U.S. Patenr. 3, 655, 864, 1972

35. Griffith O.W., Cysteine sulfinate metabolism, J. Biol.. Chem., 258, 159
1~1598, (1983)

_91._



36. Harris P.M. et al, Natural enhancement of nutritionally significant
amino acids in milk, Bulletin of the IDF 336, (1999), 51 ~56

37. Hayes K.C.,, Taurine nutrition, Nutrition Research Reviews, 99-113
(1988)

38. He Tianpei., Zhou Yuping., Studies on additional effect of taurine on
fat metabolism and immune action of rats fed fat diet, Yingyang
Xuebao, 19(1), 7-10, (1997)

39. Hepner, G.W., Sturman, J.A.,, Hofmann, AL. and Thomas, P.J.
Metabolism of steroid and amino acid moieties of conjugated bile acids
in man. M. Cholyltaurine(taurocholic acid). J. Clin. Invest., 52, 433-440
(1973)

40. Huxtable, R.J., Towards a unifying theory for the actions of taurine,
Trends Pharmacol. Sci., 7, 481-485 (1986)

41. Huxtable, R.], Taurine and the oxidative metabolism of cysteine,
Biochemistry of sulfur, 121-197 (1987)

42, Jacobsen, J.G. and Smith, L.H. Jr. : Biochemistry and physiology of
taurine and taurine derivatives. Physiol. Rev., 48, 424-511 (1968)

43. Kataoka, H. and Ohnishi, N. : Occurrence of tautine in plants. Agric.
Biol. Chem., 50, 1887-1888 (1986)

44, Kim E.S,, Taurine intake of Korean breast-fed infants during
lactation. Adv. Exp. Med. Biol. 403 : 571~577, 1996

45, Kim, E.S., Kim, J.S. and Moon, H.K. : Taueine contents in commercial
milks, meats and seafoods. J. Kor. Soc. Food Sci. Nutr., 28, 16-21
(1999)

46. Kim, S.B. and Park, T.K. : Isolation and characterization of chitin form

_92_



crab shell. Korean J. Biotechnol. Bioeng., 9, 174-179 (1994)

47. Kisrakoi Csilla,, Liquid chromatograpic determination of taurine in
serum and human milk. Pro. Int. Conf. Biochem. Sep. 2nd. 1988, 275~
284

48, Lee ]. et al, Sulfur amino acid metabolism in the whole body and
mammary gland of the lactating saanen goat, Aust. J. Agric. Res, Vol.
50, (1999), 413~423

49, Lee ]. et al, Whole body metabolism of cysteine and glutathione and
their utilization in the skin of Romney sheep : consequences for wool
growth, Journal of Agticultural Science, Vol. 121, (1993), 111~124

50. Lee, J.S. : A Study about Taurine Contents of Korean Human Milk. J.
Kor. Soc. Food Sci., 17(1), 73-76 (1988)

51. Maas J.A. et al, Application of a Mechanistic Model to Study
Competitive Inhibition of Amino Acid Uptake by the Lactating Bovine
Mammary Gland, Journal of Dairy Science, Vol. 81, No. 6, (1998), 172
4~1734

52. Maas J.A. et al, Application of a Mechanistic Model to Study
Competitive Inhibition of Amino Acid Uptake by the Lactating Bovine
Mammary Gland, Journal of Dairy Science, Vol. 81, No. 6, (1998), 172
4~1734

53. Mackenzie D.D.S., Milk composition as an indicator of mammary gland
metabolism, Proceedings of the nutrition society of New zealand, Vol
22, (1997), 126~136

54. McCarthy R.D. et al, Effects of Source of Protein and Carbohydrate on

Ruminal Fermentation and Passage of Nutrients to the Small Intestine

-~ 93 -



of Lactating Cows, Journal of Dairy Science, Vol. 72, No. 8, (1989),
2002~2016

55. Mcallister T.A. et al, Use of formaldehyde to regulate digestion of
barley strach, Can. J. Anim, Sci, Vol. 70, (1990), 581 ~589

56. Mepham T.B., Amino acids utilization by lactating mammary gland,
Journal of Dairy Science, Vol. 65, No. 2, (1982), 287~298

57, Mercier J.C., Early events in secretion of main milk proteins
Occurrence of Precursors, Journal of Dairy Science, Vol. 65, No. 2,
(1982), 299~316

58. Moore, S. and Stein, W.H. : Chromatographic determination of amino
acids by the use of automatic recording equipment. In Methods in
Enzymology Colowick, S.P. and Kaplan, N.O. (eds.). Academic Press,
New York, Vol. 6, p. 819-831 (1963)

59. Naismith, D.]., Rana, Surinder K., Emery, P.W., Metabolism of taurine
during reproduction in woman, Hum. Nutr. Clin. Nutr., 41C(1), 37~45,
(1987)

60, Nicolas Edgar, C., Pfender Kathleen A., Determination of taurine in
infant formulas using ultrafilteration and cation-exchange
chromatography, J. Assoc. Off. Anal. Chem., 73(4), 627-631, (1990)

61. No, HK. and Lee, M.Y. : Isolation of chitin from crab shell waste. J.
Kor. Soc. Food Nutr,, 24, 105-113 (1995) -

62. Ohta, Jun., Taurine production in rat primary hepatocytes, Adv. Exp.
Med. Biol.,, 403(2), 69-71, (1996)

63. Overton T.R. et al, Evaluation of ruminally protected methionine

product for lactating dairy cows, Journal of Dairy Science, Vol. 79, No.

-94 -



4, (1996), 631~638

64. Pamblanco, M., Portoles, M., Free amino acids in preterm and term
milk from mothers delivering appropriate or small for gestational age
infants, Am. J. Clin. Nutr,, 50(4), 778-781 (1989)

66. Park, T, Chung, E.J.,, Um, Y.S.,, Moon, S.J. and Lee, Y.C. : Taurine
concentrations are closely associated with fatty acids concentrations in
breast milk from Koreans. Kor J. Nutr. 31(1), 88-95 (1998)

66. Park C.S. et al, Limiting Amino Acids for Protein Synthesis with
Mammary Cells in Tissue Culture, Journal of Dairy Science, Vol. 59,
No. 5, 868~875

67. Papas AM. et al, Effectiveness of rumen-protected methionine for
delivering methionine postruminally in dairy cows, Journal of Dairy
Science, Vol. 67, No. 3, (1984), 545~552

68. Park T.S. et al, Plasma aminogram and urinary excretion of free
amino acids in adult vegetarians compared with age-matched omnivores
in korea, J. Food Sci. Nutr.,, Vol. 3, No. 4, (1998), 368~378

69. Park, T.S., Park, J.E, Chang, J.S. Son, M\W. and Sohn, K.H. : taurine
content in Korean foods of plant origin, J. Kor. Soc. Food Sci. Nutr,,
27, 801-807 (1998)

70. Picone, T.A. : Taurine uptake: metabolism and function. Nutr. Today
July/Aug, 16-20 (1987)

71. Piepenbrink M.S. et al, Response of cows fed a low crude protein diet
to ruminally protected methionine and lysine, Journal of Dairy Science,
Vol. 79, No. 9, (1996), 1638~ 1646

72. Pisulewski P.M. et al, Lactational and systemic responses of dairy

_95_



cows to postruminal infusions of increasing amounts of methionine,
Journal of Dairy Science, Vol. 79, No. 10, (1996), 1781 ~1791

73. Pocius P.A. et al, Amino acids uptake by bovine mammary slices,
Journal of Dairy Science, Vol. 63, No. 5, (1980), 746~749

74. Pocius P.A. et al, Glutathione in bovine blood : Possible sources of
amir?o acids for milk protein synthesis, Journal of Dairy Science, Vol
64, No.7, (1981), 1551 ~1554

75. Rana S.K., Taurine concentration in the diet, plasma, urine and breast
milk of vegans compared with omnivores. Br-J-Nutr. 56(1):17~27,
1986 Jul.

76. Rassin, D.K,, Sturman, J.A. and Gaull, G.E. : Taurine and other free
amino acids in milk of man and other mammals. Early Hum. Dev,,
2(1), 1-13 (1978)

77. Rassin, K., Gaull GE., Jarvenpaa, AL. Raiha, N.CR. : Feeding the
low-birth-weight infant. II. Effect of taurine and cholesterol
supplementation on amino acids and cholesterol. Pediatrics, 71, 179-186
(1983)

78. Rigo, J. and Senterre, J. : Is taurine essential for the neonates?, Biol.
Neonates, 32, 73-76 (1997)

79. Robert J.C. et al, Milk synthesis 3, Journal of Dairy Science, Vol. 79,
Suppl. 1, (1996), 194~195

80. Robinson P.H., Ruminally Protected Lysine and Methionine for
lactating dairy cows fed a diet designed to meat requirement for
microbial and postruminal protein, Journal of Dairy Science, Vol. 78, No.

3, (1995), 582~594

- 96 ~



8l. Roseler D.K. et al, Dietary Protein Degradability Effects on Plasma
and Milk Urea Nitrogen and Milk Nonprotein Nitrogen in Holstein
Cows, Journal of Dairy Science, Vol. 76, No. 2, (1993), 525~534

82. Rudolff, S., Kunz, C., Protein and nonprotein nitrogen components in
human milk, bovine milk, and infant formula : Quantative and
qualitative aspects in infant nutrition, J. Pediatr. Gastroentterol. Nutr.
24(3), 328-344, (1997)

83. Rulquin H., Importances and limitations on Met. & Lys. supplements
in dairy cow feeding, INRA Prod. Anim., Vol. 5, 29~36

84. Sarwar G. et al, Free amino acids in milks of human subject, other
primates and non-primates, British Journal of Nutrition, Vol. 79, (1998),
129~131

85. Sarwaret G. et al, Rapid Analysis of Nutritionally Important Free
Amino Acids in Serum and Organs(Liver, Brain and Heart)by Liquid
Chromatography of Precolumn Phenylisothiocyanate Derivatives, J.
Assoc. Off. Anal. Chem, Vol. 73, No. 3. (1990), 470~475

86. Saymour W.M. et al, Effects of Dietary Protein Degradability and
Casein or Amino Acid Infusions on Production and Plasma Amino
Acids in Dairy Cows, Journal of Dairy Science, Vol. 73, No. 3, (1990),
735~748

87. Schram, E. and Crokaert, R. : Etude du metabolise de la taurine chez
le rat. Formation de sulfate. Biochim. Biophys. Acta., 26, 300-308 (1957)

88. Schwab C.G. et al, Amino Acid Limitation and Duodenum at Four
Stages of Lactation. 1. Sequence of Lysine and Methionine Limitation,

Journal of Dairy Science, Vol. 75, No. 12, (1992), 3486~ 3502

-97..



89. Schwab C.G. et al, Response of Lactating Dairy Cows to Abomasal
Infusion of Amino Acids, Journal of Dairy Science, Vol. 59, No. 7, 125
4~1270

90. Schweigen, R.G. : Low-molecular-weight compounds in Macrocystis
pyrifera, a marine algae. Arch. Biochem. Biophys., 118, 383-387 (1967)

91. Shahidi F. et al, Encapsulation of food ingredients, Critical Reviews in
food science and nutrition, Vol. 33, (1993), 501 ~547

02. Shubat P.J, Effect of suckling and diurnal influences on the
concentrations of taurine and other free amino acids in milk, Europ. J.
Clin. Nutr.(GBR) 43(10) : 675~680, 1989

93. Sibbald LR., A methionine supplement for ruminants. Proc. 2nd. World
Conf. Anim. Prod. 1968

94. Spaeth, D.G., Schneider, D.L., Taurine synthesis, concentration, and bile
salt conjugation in rat, guinea, pig and rabbit, Prog. Soc. Exp. Biol
Med, 147, 855-858 (1974)

95, Srivastava A. et al, Mik production performance and nutrient
utilization in buffaloes fed soybean or sunflower seeds treated with
formaldehyde, Buffalo J. Vol. 2, (1994), 115~124

96. Stapleton P.P: et al, Host defense~A role for the amino acid taurine ?,
Journal of parenteral and enteral nutrition, Vol. 22, No. 1, (1998), 42~48

97. Stipanuk Martha H.,, Kuo Shiu Ming., Effect of vitamin B6 deficiency
on cysteinesulfinate decarboxylase activity and taurine concentrations in
tissues of rat dams and their offspring, Nutr. Rep. Int., 30(3), 667-680,

(1984)

98. Stipanuk M.H., Changes in maternal taurine levels in response to

- 908 -



pregnancy and lactation. Life Sci. 1984 Sep.10:35(11):1149~1155

99. Stipanuk M.H. et al, Cysteine concentration regulates cysteine
metabolism to glutathione, sulfate and taurine .in rat hepatocytes,
American Institute of Nutrition, (1992), 420~427

100. Stipanuk M.H. et al, Hepatic regulation of cysteine utilization for
taurine synthesis, Adv. Exp. Med. Biol, (1994), 79~89

101. Sturman J.A., Taurine in development, J. Nutr., 118, 1169~1176, (1988)

102, Sturman, J.A., Hepner, G.W. Hofmann, AF. and Thomas, P.J. :
Metabolism of [*S] taurine in man. J. Nutr. 105, 1206-1214 (1975)

103. Thompson P.D., Milking equipment~Where are we headed ?, Journal
of Dairy Science, Vol. 62, No. 1, (1979), 161~167

104. Trumbo, PR. Effect of vitamin Bs status of the lactating rat on
taurine biosynthesis and availability to the suckling pup, Nutr. Res.,
11(6), 663-668, (1991)

105. Vinton, N.E,, Laidlaw, S.A., Ament, M.E. and Kopple, J.D. : Taurine
concentrations in plasma, blood cells, and urine of children undergoing
long—term total parenteral nutrition. Pediatr. Res., 21, 399-403 (1987)

106, Wan L.S.C. et al, Drug encapsulation in alginate microspheres by
emulsification, J. Microencapsulation, Vol. 9, No. 3, (1992), 309~316

107. Wribht Charles E., Taurine @ Biological update, Ann. Rev. Biochem.,
55, 427-453 (1986)

108. Woollard D.C. et al, Taurine analysis in milk and infant formulae by
liquid chromatography : collaborative study, Journal of AOAC
International, Vol. 80, No. 4, (1997), 860~865

109, Wu Z. et al, Adequacy of amino acids in diets fed to lactating dairy

_99_



cows, Journal of Dairy Science, Vol. 80, No. 8, (1997), 1713~1721

110. Zamboni, G., Piemonte, G., Influence of dietary taurine on vitamin D
absorption, Acta. Paediatr. Int. J. Paediatr. 82(10), 811-815, (1993)

111. Zeilikovic, 1. Chesney, R.W., Firedman, A.L., Alfors, C.E. : Taurine
depletion in very low birth weigh infants receiving prolonged total
parenteral nutrition. : role of renal immaturity. J. Pediatr., 116, 301-306
(1990)

112, 2ei A, e AEA, £, &78. &5 48 45 AFY 8¢
Y IF A F2HFF A 27(5), 801~807, 1998

113. 2tel A, HAR L AEER, fAF, 9F 2 2V &Y B T 8=
A F Q¥ A 28(1)9~15, 1999

114. o|F<=, &9 EFF taurine T FF AT, FFIFFHFHIA
17(1):73~76p, 1988

1156, & &, @599 AFAFH @A YR 3 IF. 335 H3IA
13(2) : 141p, 1991

116. #9% &, 5Ud Ef EH7IA wE olvix=it WA AHE
8(4):13p, 1984

117. 9593 1 1979 E FAEAAN] £4, 1998,

118. @243t - a7 99p, 1992.

119. T&X1EH FEAEATLE - JEFAHER A57HA %, 199.

120. 2l ER-AU ] A @AY 2 FUEFMNL] B} AF, 19974 E B
AYa71edTHNLAN] 1A, 2000.

121 ¥ FFAE3] A4 FHFETA 88p, 1999.

- 100 -



	타우린(Taurine) 강화우유 개발 
	요약문

	목차

	제 1 장 서론
	제1절 연구개발의 목적 및 중요성
	제2절 연구개발의 내용 및 범위 

	제 2 장 게껍질 급여 시험

	제1절 서설 
	제2절 일반성분 및 아미노산 분석 방법 
	제3절 게껍질부산물 및 Formaldehyde처리 게껍질의 제조 
	제4절 사양시험 
	제5절 결과 및 고찰

	제 3 장 보호아미노산 급여시험

	제1절 서설
	제2절 Rumen protected DL-methionine matrix 제조
	제3절 Rumen protected MHA matrix 제조
	제4절 Rumen protction test
	제5절 사양시험 
	제6절 결과 및 고찰

	제 4 장 경제성 분석
	제1절 서설
	제2절 결과 및 고찰

	제 5 장 결론
	참고문헌


