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Abstract

In order to improve the physical properties on moisture sorption of spray dried red ginseng extract
powder (SD-RGEP), the various additives and coating agents were treated, and solubility, sedimentation
rate and storage stability’ of RGEPs treated were investigated.

For the moisture-proofing, additive itself was effective in the order casein>>dextrin>starch>avicell,
but RGEPs treated with additives were effective in the order cord oil4-tween-40>starch>casein. But
there was no significant difference between RGEP treated less than 1% additive and the moisture-
proofing. The coating effect of AEA and CAP on RGEP could not be recognized for the moisture-
proofing, whereas that of HPC, corn oil, lecithin and HPC+corn oil was proved to be very effective
for the moisture-proofing of RGEP. Also it is required to control the initial moisture content of RGEP.

The sedimentation rate of RGEP nontreated was 65.1 seconds, whereas that of RGEPs coated with
1% HPC, 1% corn oil, 1% lecithin and 1% HPC40.5% corn oil was in the range of 96.2 to 114.3
seconds. The sedimentation rate of RGEPs coated was 1.5 to 1.8 times higher than that of RGEP
nontreated, and there was significant difference between solubility and sedimentation rate. Therefore it
was no matter for the keeping quality.

The sorption rates of RGEPs coated with lecithin (0.5~1.0%), corn 0il(0.8%) and cellulose acetate
(0.8%) were ranged 54 to 56%, 51 to 55% and 52 to 549, respectively, and it is found that the
moisture-proofing effect of RGEPs coated was about 2 times higher than that of RGEP nontreated.

From the result of storage experiment during 3 months under the maltreated condition of 48+2°C,
75% RH, the moisture sorption of RGEPs coated with corn 0il(0.5~1.0%), cellulose acetate(DES, 0.5
~0.8%) and lecithin (DES, 1.0%) was not at all observed. Therefore it is considered that the circ-

ulating period of RGEPs coated with these coating agents could to give more than 3 years.
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Conditions for spray drying

Instrument: Uni-Glatt(Okawara Co., Japan)

Air velocity: 2.0 m/sec

Feeding volume: 4.0 ml/min

Spray pressure: 2kg/cm?

Spray temperature: 70°C (inlet)~50°C(outlet)

Solvent volume: 125 ml/100 g sample

Coating time: 30 min

Drying time: 10 min

(2) WERZE Q| B : Rockland!® @ British Standard
(BS)] Fikel wel MRBAEo R EHREGS,
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Fig. 1. Moisture sorption isotherms of additi-
ves at 37°C, high relative humidities:
Na-Alg, sodium alginate; Na-CMC,
sodium carboxymethyl cellulose; SD-
RGEP, spray dried red ginseng extract
powder.
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Fig. 2. Moisture sorption isotherms of spray
dried red ginseng extract powder (SD-
RGEP) added with additives at 37°C,
high relative humidities : Na-Alg,
sodium alginate,



254 IR - FAR - BAE— - AR - iR HEERABERE
g ATENA 28 Mol BiLE Aoz wuks
At
B3] dextrin & MM A ZAL HEBEH] G
 BMRE A% T R 0% RH o] 519 A so}- SD-RGEP
A A= qE, E ABs 26 1% 7 HES Corn oll+Ca-
Alg+ -40
BAME 25 =x Tdad Arleln BEHEE g+Tween
Bol Sole MET TERHS G4 2L B 401 Starch
Soldl FHASARE Tl AFLRANRAGIE R Ca-Alg
Hiel #5585 Fig. 3 ¢ Fig. 49} 7). pud +Casein
® 30
[=4
= (]
Na-Alg d
MG+ Tween-40z, 95’ 20}
30k Casein+Na-Alg—/ %
[»]
SD-RGEP = \of
R Staron o, , , , .
Starch(5%) O 60 70 80 90 00

/. Corn oil+Ca-Alg
+ Tween-<40

Moisture content (%)
n
$

060 70 80 90 100
Relative humidity ()

Fig. 3. Moisture sorption isotherms of spray
dried red ginseng extract powder (SD-
RGEP) added with additives at 37°C,
high relative humidities: MG, mono-
glyceride; Na-Alg, sodium alginate.
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Fig. 4. Moisture sorption isotherms of spray
dried red ginseng extract powder (SD-
RGEP) added with additives at 37°C,
high relative humidities: Ca-Alg,
calcium alginate.

Table 1. Changes in solubilities of spray
dried red ginseng extract powder
(SD-RGEP) added with 1.0%

additives
Solubility by KSH 2214
Additives Boil water Cold water

SD-RGEP(control) + 44+ +E
Ca-alginate +++ ++
Monoglyceride+Tween-40 +++ +
Casein+ Na-alginate ++++ ++
Avicell 4+ Tween-40 +4+ +
Staron +++ +
Starch(5%) +++++ 4+
Corn oil+Tween-40+ +++++ + 4+

Ca-alginate

A HEEQ &M ABERI BEES 2851 ¢
L AL casein+Na-Alg 9] RBABMEL T 237
WIRESL ®insts AL starch(5%), corn oil+Ca-
Alg+tween-40 8] EARMEZA], o]+ soluble sta-
rch(5%)8) BEE RNt calcium alginate 8] F{bIE
B Eo 2 AR,

w2k BBES a3 gehd Ca-Alg, monoglyce-
ride-+tween-40, avicelldtween-40, staron 52 7R
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Fig. 5. Moisture sorption isotherms of spray
dried red ginseng extract powder (SD-
RGEP) coated with coating agents at
37°C, high relative humidities: HEC,
hydroxyethyl cellulose; CAP, cellulose
acetate phthalate; HPC, hydroxypropyl
cellulose; AEA, polyvinylacetal di-
ethylaminoacetate.
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Fig. 6. Time course changes in moisture
content increased of spray dried red
ginseng extract powder (SD-RGEP)
coated with coating agents at 37°C,
75% RH: HPC, hydroxypropyl cellu-
lose.
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Table 2. Changes in solubilities of spray
dried red ginseng extract powder
(SD-RGEP) coated with coating
agents

FREXEAEERR

Table 3. Sedimentation rates of spray dried
red ginseng extraect powder(SD-
RGEP) coated with coating agent

Particle size Sedimentation

Solubility by KSH 2114 Coating agent (mesh)  rate (sec)
Coating agents Boil water Cold water SD-RGEP(control) 25-60 65.1
— A i .
SD-RGEP(control) R T+ ; g; gig ii_gg ;gg 91>
AR N b 3. 070 HPC 25-60 82.5
2% HPC ts o 1: Oé Corn oil 25-60 96.2
?ZA II_{II;E 0.59% C i iiii i+ 1.0% Lecithin 25-60 114.3
% HPC+0.5% Corn of 1.09 HPC+0.59 Corn oil 25-60 112.5
1% Corn ol ot T Ginseng tea (Y.H.) 16-30 24.1
P’ P ] 3. - .
1% Lecithin At T Ginseng tea+1.0%HPC  16-30 106.9
Ginseng tea(Y.H) R ++ (Red#3)
Ginseng tea+1% HPC + 4+ 4+ 4+

(Red #3)

BEES HRREES T —FEta 99l 1 8
X 1% HPC, 1% corn oil, 1% lecithin, 1% HPC+
0.5% corn oil 5. 96.2~114.3 29 sl $lo]
HIEES MR AEHE65.12) W HBEE
7} 1.5~1.81% Aol glo BHE 5 FWHREME

L o173 BEE 74 9yt
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0.8, 1.0%)2 #@Esl 3g4 Fltsid BEk
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H9 3, corn oil & 0.8% #IMBHEA 4 51~56% &
RiE (DES)e] ozt o MEMCIPh = 0.8%
cellulose acetate = HiRRse & #ES 583%
9] & lecithin, corn oil 3} »}a 71X 2 HEEHE &
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T B 24 $E AL AFAERE 1% = #HE
7 dEo s == HRERTHI XK5aE
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Table 4. Moisture sorptions of spray dried red ginseng extract powder(SD-RGEP) coated
with coating agents during storage at 25°C, 75% RH

Storage time (days)

Coating agents

Sorption rate
0,

0 1 2 3 4 %
SD-RGEP(control) 2.21 4.03 6.28 9.03 9.38 100
Lecithin  0.5% 1.47 3.11 3.89 4.52 5.15 54.90
0.59%(DES) 1.52 2.85 3.77 4.46 5.09 54.42
0.8% 1.58 3.15 3.96 4.60 5.26 56.07
0.8%(DES) 1.57 2.96 3.85 4.68 5.24 55. 86
1.0% 1.58 2.97 3.86 4.50 5.15 54.90
1.09%(DES) 1.63 3.02 3.83 4.48 5.11 54.47
Corn oil  0.8% 1.62 2.91 3.82 4.56 5.14 54.79
0.8%(DES) 1.47 2.80 3.56 4.17 4.77 50. 85
Cellulose  0.8% 1.40 2.76  3.60 4.33 5.02 53.52
acetate  0.8%(DES) 1.43 2.94 3.70 4.34 4.97 52.98
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Table 5. Moisture sorptions of spray dried red ginseng extract powder(SD-RGEP) coated with
coating agents during storage at maltreated condition of 48+2° C, 75% RH

Storage time(months)

Coating agents Lots of 1

5 3 Total

exp.

[
=
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b a b

o
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* Al-foil laminate paper(Al-foil; llum) was used for this experiments.

1) lots of misture sorption 2) sorption rates
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