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Effects of Emulsifying Conditions and Alginate Concentration
of Encapsulating Ester Compounds on Retention Rate of Core
Material in Microcapsules Prepared with Sea Tangle Alginates
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Kangnung National University, Department of Food Science, Kangnung 210-702, Korea
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To investigate the effects of preparation conditions of encapsulating ester compounds on retention rate of core material in
microcapsules prepared with sea tangle alginate, the amounts of ester compounds migrated gelling solution (1M CaCl,) and washing
water from microcapsules that were prepared by adding kinds of ester compound, by controlling ratios of emulsifier to ester
compounds and by differing ratios of alginates (wall material) to ester compounds (core material) were measured. Also the amount
of ester compounds retained in microcapsules was measured. The higher weight molecular of ester compounds were, the lower
amounts of ester compounds migrated gelling solution and washing water from microcapsules were. But its amounts retained in
microcapsules were increased. The changes of ethyl caprylate amount migrated gelling solution and washing water from microcapsules
prepared by increasing ratios of emulsifier to ethyl caprylate were little, but its half-lives in microcapsules during storage at 25C were
steeply increased. Increasing ratios of wall material to core material, ethyl caprylate amount migrated gelling solution and washing
water from microcapsules showed 1.8~2.0% and 2.9~3.5% respectively but half-lives of ethyl caprylate retained in alginate

microcapsules were increased.
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Loz dA ged A d7Hn Qe HEYL 2N @
#3152 maltodextrins, corn syrup solid, modified starch 221
gum acacia (Reineccius, 1991) & & 4 itk
AFd F2 AHEHE FEES F2 J2Hz SPEZ @
214 9l d Risch and Reineccius (1986)+ fruit pulp, beverage,
hard candy, bakery filling 2 ice cream toppingsy] AFelA &
B Ze] Fof §7E FFATE dFEY PR LRE o2
2 g3tgoldn Budtgct 28T Zilberboim et al. (1986)&
A% 712b& 3t paprika oleoresin® aromatic ester] B&E&S o
BA97) A% Aastd 4TS A 7HEEY dity A7
gt dagz FFEY HEO I H1EP oW, Mattick
and Robinson (1960)2 A TEF9 &4 23 Fd FHddle

A=)
AE

o€ o%
flo o

K3

mas, flavors

=

=

*Corresponding author: ybjin @kangnung.ackr

654

dzd2 g dg 7oA A TxFy FA T
A8y Hrt 7) ARsd Fr)4Ee BED shelflifedS
37 4% ATHARE EFFT glo] AFEFINAYAA o2
2 3o AA3}e HFo] x4,

AEAYel o] &5 & alginate® F2 Na, K, NH'-Ca ¥ Na-
Ca¥l Feldel o} 484 alginates #2%F, Ca® ¥, 423 H
(78 =& 44, 924271, M(mannuronic acid)/G(guluronic
acid)t] $d we kg EAL vEldd (Haug, 1961a; 1961b).
T3 A ot2RE $£3F alginates FEZ2P wet E3eE
3] Wle] & 9L A9 (You et al, 1997; 1998) algiante?}
F&oles AYde B$7FE alginated FAAREY uronic
acid®| carboxyl group Ateldl F&o| o] A3t 334473 7tn
AR geld #4337 dE (Grant et al, 1973) 22 <& A Stk
Alginate®] ©]2g 4 & ©]83t9 Draget et al. (1989)& U4 E
WA FRAQ agarg WAHE 4 I gelling agents29] o] &
7bedel A3l d7aHR, =g BE A= (Guilbert, 1986; You
et al,, 1999; You and Shim, 1999; 2000) & capsule A1Z4 (Rei-
neccius, 1991; You and Lim, 2002) 22 ©]&3}7] 93 AFx
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Alginates?| £& U HAZXY £

£ A3 A2 alginates You et al. (1997)8] o) oz}
29z 1AM AAY DAl (Laminaria spp) 2HE #%
AH. &, thAlnl A2 £ (60 mesh) € 3% Na,CO, £402
60T A 2541 F& 83 methanol® FHFZ G5 43
£ 33 953 HAG F F22IAY. FFE alginates®]

BTEAZFES Mancini et al. (1996)9] ¥l wteh &4 Ast

Atk

Alginates 2| 3% ZTH|

1% (w/v) alginates®] €94 300mLo} d28l2 SFE (ethyl
formate, ethyl acetate, ethyl caprylate; Sigma Co)¥ 34|
(Tween-80, Sigma Co)E 24 358 22 dlo Hristn A7)
(6M-2, Nihonseikikaisha, Japan) & AH4-81o 24,000 pmel A 18
T FEAA

Haol =x|

#3A17 alginates %S 1M CaCl, 9% 4Lol 37 100 pm
=EE F3d 35kgf/em’S] YHo 2 UF 53 atomizing®
¥ Toyo No. 2 4 #A 2 o#3x HARES LY $HFE 39
AR AHE fPee 4L (20+£30)4 FD3H . ESI
(emulsion stability index)% EAI (emulsifying activity index) <]
%7 ESI® EAIY %72 Pearse and Kinsellad] %4 (1978) 22
A8 AR
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ol 2e 231329 A& Mattick and Robinson?) 18 (1960)
o wel A3

3 o™ Yxta7Iet £of £Y

#3He alginates&4 9 AZH YAV} 8 437 A%
F3A1717] A ol 28 28 E ol methyl redE 1% HEE 59 H
QoA Age Wil g FAAG f3d [ mLo 05%
SDSE% 9mLE 713te] 10mLE HEF F o] £ 1048 &
0] (Olympus BH-2, Japan) 2.2 HZ3te] {39 | Lol EA
g dEd 99 2719 £2 ARG

SAEY

4% A7 EAAE= Computer Program Statistix Version
40 (Statistix Inc, 1992)9 one-way ANOVA test® A3 4
Ducan’s multiple range test (Ducan, 1955)% g3tz B#3t
o8 HaRa AR (LSD)22 95% (P<0.05) frosEel
A ZAs A,

EITEE

HEEZ o] RERo| DX = o|AEIZ 38 Z79 gt

e 2 33ES P& B2 qAnERY FE al-
ginates (AT ¥£AF=281kD) $9 (1%, wwv) d2ez 3§
EL 343 498 1 MY CaCl, 949 atomizing3tS o
d2tz FEE FH wel alginatesd] A WEsHEHA
R3L gelling solutiond] CaCl, €922 o]FH d2HzZ 33
g9 F& AT 28 Peg AA F Ja9 W
doldle #e CaCl, §9& AARY H3te] AFF2 AR T
Fhrd +EHE d2H2ZREY 7 ZE JAE AR A%
Ao EAste 282 FFEY FFE AT ZHAE Table
13 2,

Gelling solution®] F& ¥ dzH= 3AFEY %2 ethyl for-
mate (mw=74.08)F 55.6%, ethyl acetate (mw=88.10)< 463%,
ethyl caprylate (mw=17226)% 18%% Jehiglen A3s¢ 3
oA 742+ 278, 335 B 35% EAEALY FF Pede 44
166, 198 % 943% AU o]g Zo] d2E2 BHFEY ¥
o] 7ol wel gelling solution®] 0|5 A2HZ 33
B9 o} FAade AL dzuz FEY EAF] S
wel Bo e g3t RolX 7l gjEog AZ4Ar. o)¢ v
3 HEFe AHF o5 F dAHZE AFEY FAME UEN
ot 2y P& o 243 d2HE FEEY & T 166,
198 R 943% 2 d2H2 33Ed EAF FrstE S =7
i we Frldle A% JeEhdd

e Ho|E0| WREX e MEY O|XE g

F3AY 27t WRERY ZEF e 9FE Lotnr] 9
&) U249 ethyl caprylate 1gol t3te F3A2A Tween-80
< 474 015,025 050 € 1.00g2 2 H71ES 23 AL W gel-
ling solution @ A& o] & ethyl caprylate ¥% Fgol 2
Edte ¥E 343 Table 19] YR A Gelling solution]
°]5 ¥ ethyl caprylate®] %2 #3419 A7} vl & 0 (control),
0.15, 025, 0.50 R 1.00¢ = ZZ 17, 18, 18, 1.8 X 18%2A
F3A o A7t go] Tt E A9 Wil YA en, A5
olFHE ¥ 4765, 65,35 28 2 23% S e o #3149
A7t &o) F71ge wet gzt FAAdE AFE HYo 2L
HZE N & ZE3E ethyl caprylate?] %€ 22 90.4, 904, 94.3,
963 R 96% 2 R3AY Hrelgol Sl wak AEF] T
Eiyit=g

#3149 Hrhulgd W EAIS ESI9 ¥H3ME Fig 1o, f3HA
A7 &o] oH YA )¢ Fol] PN E Y& Fig. 291 44
Yell At f3lAl9] drhulgol F7Hel wel EAIS ESIZF 7t
g9t (Fig. 1). #3A12] 37} vl &o] F7185F DHYAS
azle FolAn JaAFe F7hte 435 13449 (Fig 2). 2
A1 HE Aeg 25T ALY | AFALY Ao G ethyl
caprylate?] ZAEFE Fig. 3o Yehddh {3419 A7) &of
Z7teel el ethyl caprylate REF9 FAsre ZAWSS
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Table 1. Containing amounts (%) of core material in gelling solution, washing water and microcapsules prepared with alginate

Core material (%)

Ratio of emulsifier amount
(ethyl capylate g: tween-80 g)

Ratio of core material
amount (alginate g:
ethyl caprylate g)

Ethyl - Ethyl  Ethyl oo 15015 1:025 1:050 10100 31 61 12:1

formate acetate carrylate
Gelling solution  556°  463° 18 17 18 18 18 18 18 17 20
Washing water 78 BF 3 65 65 358 28 23 35 34 29
Microcapsule 166° 198> 943 904 904° 943 963>  960° 943" 948  950°

*Tween-80 was not added.

Means with different superscript in same row are significant difference (P<0.05).
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Fig. 1. Effects of ratios of emulsifier to ethyl carprylate on
EAI and ESI of alginate-ethyl caprylate emulsion.
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Fig. 2. Distributions of particle size in alginate-ethyl caprylate
emulsion prepared with various adding levels of emulsi-
fier. (Tween-80 was not added to control. Numbers
with arrow show the amount ratios of ethyl caprylate
to Tween-80.)
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Fig. 3. Retention ratios of ethyl carprylate in alginate microca-
psules prepared by differing levels of adding emusifier
for storage at 25C.

A log y=—6.2807X10"*x+1.9662 (r*=0.8928)

O log y=—9.0540X10"*x+1.9648 (r*=0.9200)

N log y=—13427X107x+1.9532 (r*=0.9589)

V  log y=—4.2096X107°x+1.9044 (r*=0.9746)

@ log y=—5.3195X107°x+1.8104 (r’=0.8771)
Control and symbols with numbers were same as exp-
lanation of Fig. 2.
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2249 alginatesE 47 3,6 2 12g& A7 §3A0 F
gelling solution# M F o] o] FsE WHEELY ¢34 Yo
Zate WREAY %& 2459 Table 19] JEFAT Algina-
tes#©] ethyl caprylate 1gol ¥3td Z4zh 3, 6 2 12g2 F713)
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44,680, 54395 2 65965 m¥/ge 2 F7tete AL YeEhsddh
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vehd vl 2o {3949 EAIS ESIVY E7bete A& nF o
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B A Aq4AHY) gEez A4, 28x HF PEL 25T
AR A Aee HREFAY ethyl caprylate HEFE X3
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Fig. 4. Effects of ratios of wall material to core material on
EAI and ESI of alginate-ethyl carprylate emulsion.
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Fig. 5. Distributions of particle size in alginate-ethyl carprylate
emulsion prepared with different ratios of wall material
to core material. (Numbers with arrow are the ratios
of alginate to ethyl carprylate.)
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Fig. 6. Changes of retention ratios of ethyl carprylate in algi-
nate microcapsules prepared by controlling ratios of al-
ginates to ethyl carprylate during storage at 25C.

B log y=—1.1727X107°x+1.9486 (r’=0.9428)

¥ log y=—1.0316X10"°x+1.9579 (r*=0.9430)

@ log y=—5.9223X10"*x+1.9640 (r’=0.9333)
(Numbers with symbol showed the ratios of alginate to
ethyl carprylate.)

Table 2. Half-lives (hr) of ethyl caprylate retained in alginate
microcapsules prepared by various conditions during
storage at 25C

Ratios of emulsifier to ethyl Ratios of alginate to

caprylate’ ethyl caprylate?
0 015 025 050 100 3 6 12
209* 488" 189.3° 293.6¢ 42548° 2129* 251.0° 447.5°

"Emulsion are prepared in 1% alginates solution.

*Tween-80 was ddded to 0.2%.

Means with different superscript in same row are significant
difference (P<0.05).
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