DH
3

g

~O

__.Ao
Kd

Micro Encapsulation 7]

—147-






€ 93 Microencapsulation 7]1&9 &%

N
olf
o
_j{)(n
2
I
i
o
[

AeA, &24
FTHEALLTY 828

1. A&
-"7:]-“?'7]' 7bx1e] 7154 Z2AAE AL sty oA & 7] & (microencapsulation) 9]
H8e oy Bof & AFE AE 2 NEEAN go2r BE e F 7 e
Botgtm At g¥tygoz AE g EokdAM FRHE B 4FY 7t £8 5
QA &AH7 A4S YL Ee HUMEY 715 T HESA FIHEFS] AHF
A dgAEd FHEE F/HAE Aolth Al AFZckdAE F2 vigw, Fr1E,
flavoring agentE I E3sto thE g Udaolel Agaa e wAsn YA g= dA, =
< masking®@ £ lov AN HAY F5EA stmay AAEHE HFHFY ofsE
A, 4Yd FAL FHANE & A3, HHAA Yol&4d MY 59 2=z AdH 7Fd
ZAE Utk
At Rkl N e Bg7]
ed ZE, 78, ok
FIEAEE HES

=z
93 gtk S F4dol 23 dE Ezﬂw 4zasE Uy
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24 BN A0EE A Aol HEAste AndEd, dARLIEE 28
Ao 24T ANE Astd T BUAT S B 7S AFHY AFAA I
EAEATLNN AAE ATE 24sod A% B

2. A BI &9 HF, AR =AY AEd

(1) A27s R%‘EE AR AT AANRAE BE
49 Ardde s wusd 4o JPY ANE ALY W AT 2 2AY
2 o% gtk 947 } 2 golg4el B ol WY £HE 2AFA AFHAS
Y e $B4 wwAds vz P8 2Rt dE ez @
FHo2 e foht oldolse ARIY AHE 9% Yo
3 #AE oY 978 19504 A%E Azt A7 G
g AEY FAuUn gols4 Prh AT gk AL A
e ¥ A/hE AT 4ush AgAdsy Zhol YEHdn ¥
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e AY BRE Y4 E "o‘%"%* #Hdtn AT AEL ¢ IS & TH
5101 AAA -FE FE HAE # %t AE Z¥Y9 9 42 =9 4
7] Yol EANARE F& ¢ FAFL 8 1A JLF2E FTF3VA F2 AE
oA gt T ud, A, ¥FA T '5'-3-‘?1' HE AYL dHelgdn & £+
o} gatd AP 3o FERIE 4 L FAFY d4TY FIAE FAATE
AP Fogodz 2g. FEE Z3 g R I FEgH FHdoE o
e dgapt AFY F2 sl A FTE AL B AolET FHAA
T aA Feoe& "oz ot HEL transiton metalE A ferrouss} ferricef = A
BTN AZo HY A APAAE FIdQ Mo WM oHE U F
lon Auars A2 Ao 2 E AES AHE = A, oz H
E2AHAENE 4889 AFo] aYZ ALHT e ol i AL FFEE
S} Y MOjLEE FE T £ Ut oI EAFE A fEd & AT
Ae aAgErES EYstd F84 HEAE HES coatingdtd LA EAF
27tg G2 AR F FF H3E Frsdd FEA HAEAT pHIF 55-60 A=
A HEAI LeEH] AEol FFHE HolARAA HEEL FEG2EHN Ao
$£EZ Y & A2, SAE AFY pHIL 5 oldtelBR HUHA HELE d¥ F
24 Wslg v F Az AEdrh

U]/‘ﬂjliﬂ S H7te BEez A% AE FANUIS "3°]%"6‘%

AL £ e Aoz AsH tiATE R Az 7Ee §E3}n Axd l"ﬂ—qi
HEG QT EEC HIst olsietd FA & Hristdd.

AANEEE A&3t yogurt® AZF S uncoated ferrous sulfate, ethyl
cellulose coated ferrous sulfate, Eudragit L100-55 coated ferrous sulfate(Fig. )&
#74g g AF F EFRAUERE A9E ZAF uncoated ferrous sulfated H7Me A
< pHet A=, AFEe, A"y w¥zldx dzFe b @32 FFE BRI,
Eudragit L100-552 Z¥® AANE AL£349E o t=2F9 ¥z & HuFR
o £33 ¥t 39.2e9, ethyl cellulose coated ferrous sulfate uncoated ferrous
sulfate® e EAMES HAUdd. pH, 4%, 475, 499 HgE T & o
¥ P Fo| A Eudragit L100-552 coating? Zeo] 714 F2 ®33/t AAo.

(2) 98 Zxg o83 A 3 FA4 A3rlE A
FAAG AN ¢ZHA BEFE AAAA &4 S fEdte e FaT¢ 8doE

ogvtete] A uid AP AAREe] o 10% olAol AtgelA 4R o2& FHA
A Bgoz AP &Ao] dttm ok dzbel 90-95%7F CaCO30l L shelld]l A==
Ca2 60-75%7} Atas FTEFHEE, A1gd Z4 TFo] 4 FasAR Alad Cag
o] BE3d ddo] AaHe Ae= A Aok Y¥Hoz A A € % oA T
29 kol soft-shelled egg7t Bol 24, olgjol= o 714 34 F |9 uol,
#7489, 993 82 Fo| Utk AFAE AFFHo| Frt¥el iz MW calcium
retention $8o] AstE=Z walA shell thickness7t SFllX ™, AlS-SE F7/HAE AL
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(b)

Fig 1. Scanning Electron Micrographs of (a) Uncoated ferrous sulfate (b) Coated

ferrous sulfate
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BAHY 222 caldumiHF B4 2 A= SF gF A-d719 FHol AH
YA v TR o]AL ZYste A@FAo] AdHIIE ¥ oA HAY ASE
T2 9e o Tyo] waelx 2§ #e ALFAE Astd €A™ (panting)e]l F7t
ste] COp &Ao] @olx A-dd7] FYo] Wetzm, Y AEE gty 12 77
Ho| nAEE ZFA e F5 P40l ot otk Egg shelld) #AdE oF 21ho]
2984, & 5h AEE calcium 3 £%7F =33 Yoz 16h F¢o F2 4o
vt} Calcium 35% AFEF A A% calcium BE& B2 24 6A]d & 508%2 %
I 2% 8AldlE 84%2.2 Z Aol7t Utk wEtM o 64]- 2F 8AE light timeolzt
I &% 14ho] woltt. ol 2% 8Alo)l eggE & HE 124]3Fo] o]l 4A|7ko] dark
time©] tHcalcification®] 16A17tel]l AA dojd wf). ¥ A 6Ald] && T2 & 64
7+o] light time ©] & 10A13+o] dark time & shell ¥4 7]Zeolth. 23 Aol && &
2o 29 light timeg 7FAIAE G, light time &7FA] © B-& calciumol & access
timee 7FAA "l olgd AL TAZ calcium YEEAN FHAE, A7 E A4
29 1/3-2/3 F#& M CaCOsst diAdted FFE o dfAo] FFHAEH oze 4
2} AHEl9] Ca-source™ AT 2o olEd Bk 2AFL Cad FiFs8t7] W&ol
3 2t} o9l & ZAHE M) 98t Caol slow-release HEE 434 & 71F3t
o2A dzte 2L o &2 FAA7 s oA EI &S o] &St

E dFoME MM S arjdE 2§53 oS UniGlatt Fluid Bed Coater(Glatt Co.,
Germany)E Abgsted  A8A FHEAQA  ethyl cellulose(EC), cellulose acetate
phthalate(CAP), shellac, hydroxypropyl methylcellulose phthalate(HPMCP) %
shellac+EC(20:80)2 1314 granule ¥ powderol FHE&ck 3Ed granule ¥
powders AAAN|F o2 FHL FAHst HEAFHE FAF obF FELEA A8 H
A2z AFE3Ht 60F 8 o] AAl(Dekalb Brown)E 2 M F7 3044 A2 w
x5te] APARE FostEA HAHE A dAEE FriekAo AgAaE AW
29l FAAIES M)A AL 8% F 4%E TS M3 oz Aty FAsHH &
Z4d #A FEoZE egg weight, shell weight, shell %, specific gravity, breaking
strength, shell weight per unit of surface area(SWUSA), specific strergth of shell 2
calcium content of shelle]Ath. Table 12 coating material2 £ egg qualityg 92
A2 M egg weights CAP, EC A F7t f94UA F4d L2 vebgod,
shell weights CAP 2 ECelA, shell %9} breaking strength® HPMCP A& FoA &
AEQqon Gzt FA7F 0.3%5m oA Ade WAt H &= HPMCPTo A &4 F7}
FAre vebych deba 434 IxE HPMCP, CAP, EC 522 dH33ie o ¢
=7 039%5m o149 AP A4 v &l FRI AFAI FHEHUG
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Fig 2. Scanning electren micrographs of limestone

Lime : 1.4mn(X20), 45M :355um(X30). Lime . X500

—153—



Fig 3. Scanning electron micrographs of encapsulated limestone granule

CAP : X20 and X500, 2: EC(X20 and X500), 3 : Shellac(X20 and

X 500)
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Fig. 4. Scanning electron mirographs of encapsulated limestone

4 T HPMCP(X20 and X500), 5: Shellac+EC(X20 and X500)
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Table 1. Effect of encapsulated limestone in feed on the egg quality depending on
the coating materials

Limestone Encapsulated limestone grenule
Item granule ~ CAP' EC° Shellac HPMCP® Shellac
+EC*
Egg wt(g) 6355°  65.17° 6427° 6267  6352° 6372°
Shell wt(g) 5.72% 591°  584® 566° 578% 576"
Shell % 8.94 9.09 9.10 9.09 9.15 9.06
SWUSA 7750 7818 7773 7704 7824 7713
Specific gravity 1.085 1085 1085 1085 1086  1.085
Breaking strength(kg)  2.799 2789 2781 2791 2845 2788
Shell thickness(nm) 0.372 0378 0378 0368 0276 0370
Specific strength 7234 7233 7120 7309 7401 7.3%

Content of calcium(%) 34.20 3437 3465 3467 3452 3445
>0.39%mn thickness(%) 24712 30888 3095" 2208 3985  24.88°

ICAP: cellulose acetate phthalate, 2EC: ethyl cellulose,

HPMCP: hydroxypropyl methylcellulose phthalate, *shellac+EC(20:80;
"Different superscripts in same row indicate significant differences.
A, B : p<05, a, b, c: p<O01
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