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SUMMARY

(Y L2%E)

Herbals contain numerous phytochemicals thought to have bioactive value. Recently, the
usage of herbals has been increasing because herbal plant extracts that can be used as
medicinal food, which called neutraceuticals, without any adverse side effects. The herbal
chemical substances produce a definite physiological action in the human body. Panax
ginseng C.A. MAYER is the best-known herbal neutraceuticals for more than 2000 years
and is now one of the most extensively used botanical products in the world. Ginseng
radix, the root of Panax ginseng C.A. MAYER has numerous therapeutic applications,
cardioprotective, immunomodulatory, antifatigue, adatogenic, tonic and anti—aging properties.
Therefore, the ginseng radix extracts have been widely consumed in Asia. Recently, for
increasing medicinal effects and adsorption rate to body, the fermented red ginseng extract
was popularly concentrated by consumer. However, the fermented red ginseng extracts
would deteriorate due to its high moisture contents during transport and storage.

For reducing deterioration by high water content, one of the widely used conventional
methods is a concentration up to 60% soluble solid content. However, the concentrate of
fermented red ginseng extract has several problems such as the gutterness when it used
with a spoon. Also the stickiness on the surface of the container’s lid taken place during
storage makes it hard for the customers to re-open. The next conventional method is
application of spray drying method. However, the spray dried powder of extracts is has
poor flow-ability because fine and light powder characteristics. For overcoming these
problems, several alternative methods have been suggested, such as the use of a different
excipient to improve the extract’s properties. Actually, the dry granulation of viscous water
soluble extracts seems to be the most appropriate technique because of the hygroscopicity
of the extracts. However, studies have rarely examined the use of dry granulation for
enhancing particle size and consequently improving the flow-ability of such materials.

Fluidize bed processing involves drying, cooling, agglomeration, granulation and coating
of particular materials. It is ideal for wide range of both heat sensitive and non-heat
sensitive products. Fluidize bed coating of powders involves the spraying of liquid to the
fluidize layer under strictly controlled conditions. Granulation may be performed in a
number of ways depending upon the feed to be processed and the product properties to be
achieved. There are two representative granulation methods, such as the top— and
bottom-spray methods. In top-spray system, the particles are accelerated from the product

container past the nozzle which sprays the coating liquid counter-currently onto the



randomly fluidize particles. Then the coated particles travel through the coating zone into
the expansion chamber, and then they fall back into the product container and continue
cycling throughout the process. In bottom-spray system, the particles are recycled through
the coating zone as followed in the top—spray system, however, the path of the droplets
concurrently towards the substrate 1s extremely short so that premature droplet evaporation
i1s almost absent. The top-spray system has been used to aggregate materials and
bottom-spray system has been used to coat materials. The products obtained from a
fluidize bed coater have excellent preservation effect, controlled release, product fluency and
convenience handling etc. Although fluidize bed coating is not a new process, food
processing industries are slowly adopting this technology.

In this study, the viscous fermented red ginseng extracts were dried and coated
using a fluidize bed coater for a wide range of applications in the food industry and
increasing the consumer acceptance. The overall goals are followed as. At the 1%
research year, there is making the fermented red ginseng concentrates spherical
granules with increasing conveniency and consumer acceptance by using
bottom-spray method of fluidize bed coater. At the ond year, the prevention of
moisture adsorption of the fermented red ginseng spherical granules by using
bottom-spray method of fluidize bed coater.

The 1% year research goal is the method establishment for making the fermented red
ginseng concentrates spherical granules with increasing conveniency and consumer
acceptance.

As the 1% specific research results, the methods for making the fermented red
ginseng concentrates spherical granules with increasing conveniency was established by
using indigestible dextrin. The fermented red ginseng concentrates spherical granules with
increasing conveniency was made by mixing indigestible dextrin 50% and fermented red
ginseng concentrate 50% and the fluidize coater operation condition was feeding rate(FR)
0.54 mL/min, atomization air pressure(AP) 2.15 bar, product temperature(PT) 83.03°C. At
optimied operation condition, the expected yield was 78%. As the 1% collaboration
research results, the fermented red ginseng concentrates spherical granules has shown
less angle of repose than fermented red ginseng cocnetrat powder. These results mean that
the fermented red ginseng concentrates spherical granules has good fluency and then it has
been increase granule convenience. For making fermented red ginseng concentrates
spherical granules with increasing conveniency, the best mixing ratio was indigestible
dextrin 50% and fermented red ginseng concentrate 50%. These ratio was considered the

best operation for making spherical granule and the most contents of fermented red



ginseng concentrates.

For making the fermented red ginseng concentrates spherical granules with consumer
acceptance, as the 1% collaboration research results, when the B- and y-cyclodextrin
was used for inclusion of off flavor, B-cyclodextrin was effective for sour taste inclusion
and y-cyclodextrin was effective for bitterness inclusion. In sensory evaluation and
inclusion of ginsenoside effect analysis, the mixture of -cyclodextrin 5 % and ¥y
—-cyclodextrin 15 % was shown the best inclusion effects and consumer acceptance. As the
1% specific research results, the methods for making fermented red ginseng concentrates
spherical granules with consumer acceptancethe was established by using mixture of 8
—cyclodextrin 5 % and y-cyclodextrin 15 2. The spherical granule was increasing
consumer accepatace, however, the analysis ginsenoside was very difficult. Therefore, it

will be hard to industrialization because it is hard to proof as neutraceutical products.

The 2™ year research goals were the prevention of moisture adsorption of the
fermented red ginseng spherical granules by using bottom-spray method of fluidize bed
coater, making the spherical granules bt using fermented red ginseng concentrate and
ginseng berry mixture with increasing consumer acceptance, and making the wild ginseng
cultured root concentrate spherical granule with the prevention of moisture adsorption.

As the 1% specific research results, when the fermented red ginseng concentrate
spherical granule coated by using various oil fractions extracted from red ginseng, such as
PSE(perfect soluble in 90% ethanol) and NSHW (not soluble in hot water), there have the
prevention effects of moisture adsorption. However, it was very hard to make oil fractions
extracted from red ginseng. Therefore, we conclude that it can not be used as coating
material for preventing moisture adsorption because and it takes a lot of time and money.
When the fermented red ginseng concentrate spherical granule coated by using by-products
after oil fractions extracted from red ginseng, the prevention effects of moisture adsorption
could not expected. When the fermented red ginseng concentrate spherical granule coated
by using micronize red ginseng powder, the prevention effects for moisture adsorption was
observed. Especially, when the prevention effects for moisture adsorption and economic
value was considered, the best coating rate is 6% micronize red ginseng powder compared
with spherical granule weight. Therefore, the fermented red ginseng concentrate spherical
granule coated with 6% micronize red ginseng powder was decided for making prototype
product of fermented red ginseng concentrate spherical granule.

The method for making ginseng berry concentrates and fermented red ginseng

concentrate spherical granules(GFSP) with increasing consumer acceptance was established.



The optimization condition was when fluidize bed coater was operated at lower product
temperature(PT) and little higher atomization air pressure(AP) with lowest indigestible
dextrin.

The method for making concentrate of wild ginseng cultured root spherical granule with
increasing prevention of moisture adsorption was established. When spherical granule was
made with concentrate of wild ginseng cultured root 82% and powder of wild ginseng
cultured root 18%, the optimization condition was atomization air pressure(AP) 3.59 bar,
product temperature(PT) 81.1°C, at this time the predicted yield was 84.35.

As the 1% collaboration research results, when the fermented red ginseng concentrate
spherical granule coated by using oil fractions extracted from red ginseng, such as
PSE(perfect soluble in 90% ethanol) and NSHW (not soluble in hot water), there have the
prevention effects of moisture adsorption. That coated with NSHW has more prevention
effects for moisture adsorption than that coated with PSE. In sensory evaluation, that
coated with oil fractions extracted from red ginseng was shown more bitter and less
solubility than not coated spherical granules. When the fermented red ginseng concentrate
spherical granule coated by wusing by-products after oil fractions extracted from red
ginseng, it was shown more consumer acceptance than that not coated spherical granule,
however, the prevention effects of moisture adsorption could not expected. When the
fermented red ginseng concentrate spherical granule coated by using micronize red ginseng
powder, the prevention effects for moisture adsorption was observed coating rate over 3%.
As a consumer acceptance results, consumer likes the coated spherical granules, however,
that was less coating rate.

The spherical granules made by using ginseng berry concentrates and fermented red
ginseng concentrate mixture(GFSP). The spherical granule made with fermented red
ginseng extract and ginseng berry extract mixture 50%, swteener 209, and indigestible
dextrin 30% was shown the good consumer acceptance with high ginsenoside contents,

which have been known as the most important neutraceutical substance in ginseng.

As a conclusion, the application of fluidize bed coater can be used for making the food
product of viscous fermented extracts more valuable. Also, coating with micronize red
ginseng powder, which is neutraceutical itself, was shown very excellent prevention effect

of moisture adsorption of the fermented red ginseng spherical granule.
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Bifidobacterium p.
Eubacterium sp.

Fusobacterium K-60
Eubacterium .
Bacteroides .

Gi ide Rb1 Bifidobacterium p.

Bifidobacterium .
Eubacterium .

Eubacterium p.
Bacterodes p.
Bifidobacterium .

Ginsenoside O HO

20(S)-Protopanaxadiol

Figure 2. Metabolism of ginsenosides to bioactive compounds by intestinal microflora
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A4 compound K =& =ol7] 9l FEvbetel A Fabetr] fla) A8d Ha34 55
NS Axst= B AZHA A7t dA 532 EH vk A WA WRoREE SAES
Holl FAFS o] g3ste] 1FY WFE AA LHEIHNANS A% 3 T wEslo] wE T BE
NS A Z3ATHSeo et al, 2008). F WA WYPOo == TAS FATES o] &t TE AA
g TS Az ¥ 110-130°C L2 EAH e (54) 3] compound Ko s %9 ¥ 5
=3to] HEZTAN FEFAS Az thlee et al, 2008). A WHA WHoRE= Falo

galactosidase ¢} pectinase® * |3+ & F=3 #|l% 5o] ATHShim et al., 2010).

_36_



L
J_ﬂg_ m,‘__ * = RR P
= 7 )
OFLM@WM]W*&L%M%d
S ~
mﬂoﬂ%éqﬂ@%%%%%m#ﬂ
%dw%%%ﬂw%coxﬂmﬂdﬂewﬂ B
T o © TN o = % e S B =0 o o X
7 M N No X o oR S o)) ~ <A X 2
A 0 HoxR N gy — m I N i go 5 W oo
~ No ) . B L= ) o —~ o 0 S S = E 25 e
~K oo o mO o i T i 0
B ) oo =) S 2 do o= = g -, o <0
o HooHE o Il = o ® = & 5 o M r %)
qp z o < AN - o H ol I = mH olo o)
s ‘Iw_/l —_ QO —_ 0 ™ ,.ml - " Y EE D = ﬂ ~ L:.A
< > N 1 B3 oo & < oy —_ Nlo = T = iy i ™ K R
™ s} r wj N~ ol T Ho = 5 o T o =0 %)
B o zn X ﬂuvmﬂm_x ﬁ_.aﬂﬁ,oﬁ o qo;% mﬂlﬂam*u%@r
ﬂmur%ﬂ}ﬂ%,ﬂﬂ%ﬁﬂ ol Hdﬁmm%.nmu w P T
i 1w ow = 5 o < P g . Lm@éiﬂ% o
T = T o B o T L_.E MA_H do oo T _ m o = = do
W w oy B o L i = 45 op K W q £ P RE =
= N > 0 ® _ do W M N 2 WX - <A =0
—_ :.L < X B ol — :.L o —_— o = — _lo © ‘Dr io o_E :.L —_ W
o F Wo = ] £ o W 22 < < W5 G = 5 bo m ° Ewa
o T B gooogogazqr@ ofy;zol_qﬂﬁa I il
4%@0%_1&}%6 2B Hnm_él]zzyﬁﬂ}i 2
1 %o oI sl p ol & B o T 8% = Wt = Lk o =
= Mo X = = I 5 B < o o =) = K BT oo on e _ ol ki
O - & W Y 1ra g J ol ~ = Tl ol = G No in ot 2
T zh o) o T o MO " = X X z % A e o] do Ol ﬁ
= By ,ﬁ o ) Lf = &o ]u o) o) 1;__ E._:| w_ﬁ.a N w T :L = Z.o :i E.n ~ RS r o
e *omx KL 3 om¢11§%a1ALE >
o = = B = = ~ o ¥ o o of T - 3 o ow T o
%ﬂ@%zog@a%gmﬂﬂ oo M2 ﬁ&wﬂoaﬂ_l T
e\ N m X W w O Cl oo wp o T w o BT — <l
= i~ = W o ™M o F = > > T | = ) B I ok = 9 o
" g T ol o = X 100 o = ! ,Ul ap) oy n o) N olo . o
a w ol =N T ooy T S A+ o ™ _5 ﬂhﬂi I W
O o o = 1 . N ol N —_— oK o% = < = U r o ,|M
A o gL o X mN = — N 2 o N o 3 B
i = W Ur]lEanl ﬂriglé%lé %%1
ot oo~ T T o Ho ~ < 5 2 L o all ) S - LI ]
0 i N =< P o= B o T T o T B W P > T G
d;ou;%umﬂooai a4 mﬂﬂuwbd %1&&1&@. 1%%@@.%
Y s ovdﬁﬂ,).bt}germ Vﬂaaf}aoi}ﬂﬁ}mﬁ
3 T ~ TR o wr :).M NM - hﬁ % —_— u m 1m o o~ o | o < N o 1M ~o
., = —_ o rR = WS = B = Sa) mu oo o ML {n clo e Al ol N =
KB o o ﬂufz,g a s im%u }ﬂ:_goﬂﬂvz
e, K N = o w . B ~ mn = r = <] X A ] X
&LS@%7Eaaxovlmﬁv%ﬂaoﬂ%ﬁ( ﬂ%xigag L.@iﬁw;_mz
.o s = [ i~ - o )
ﬂui;@1vﬂz oga%%iﬂﬂ m4§ﬁaiﬂwﬁ%%a%ao
) o E A > AT o o S o T = mﬁ & =IAN — o 5 W me < 5 wr = m mw P X
ﬁ@%@ﬂﬂmvﬁ.m% %vs moﬂﬂﬂr@:ﬁc@&ﬂme7m&
B oW *o_g<oﬂmwcu wﬁf%&ﬂﬂ;o&%%eﬂﬂw%
H o ™o WS N g " ! Mo & ~ L s <
;o,._ — i e & — ~ ,D_l ~ ~0 N &O -~
~ = W ! moo° X (i)
R E D = 1; m © i ~ X el T —_ - o) H_._ K
I nwa 1_ do O I o T T ° i ~g ] K] I il
L = Eo_eyimaﬂ,ﬂlﬁbw
_L ﬂ_OI iy T S - oF ,l7 e ;‘Iorﬂ 0“_
o < do M e ol ™ T <) = 0 = ,Io
élww%ﬂ7moL%;7
o m g No =8 = res rooE
m = <H X o X
Ho o 1=
N T B OﬁE ﬂ H\L.r‘._
K =~ o

]

S

5

- 37 -

]

o] 9
ot} 1w
Ly o]
H&-mg
H = Xﬂ}—% %;q N
7]’ HH o
T ‘;%‘th
on A



+ 1A core material®] wlo]| A &2 &3}

k3

[e)
[e}

of o

SHA| ol: &

S

7}

J

%
=

=

=

oW 7hu] A

=

R

t}

1

-

7

=

o ol
F71 golel ALgt A

o

;onﬂ

;OL
ar
</

]

7F 7hsstal A8 A28 =dY ARSeE Aol 9]

-

A A o

:Il

A = Aok (Kzejtli, 1996).

°©

gol 7hs

Fa 7 A

&

-
X

3)

=

=

o

ol

HQl o5& Ale]E =2 dl~Ed(cyclodextrine, CD)

s AAL -

A}
=

W o] th(Reitz, 1987). &

0] =
A -

ol
o
ﬂy!

o
il
i)

%0

A

el

Tz
£

-

R

-

3}7]e ¢

I CD

I

4871 (-OH)7F 5+

of wat 670(a-), 77H(B-), 87N (y-)= F&= o] ok (Szejtli, 1993). CD
AL zt=th(Hirayama and Yekama, 1999). o]@ A& =& <l

¢B

3

P
T

PN
T

]

=
A

SER

9

T
B
ﬂl
0
A
70

&+

i =7 (30.0g/100mlD) 7} a
53 &

Az dEA o Martin,

Q

[}

o] 83A%2 = a-CDGB3A)Y B-CDBSA)] H]

A

-CD(16.0g/100ml) ¢} B-CD(1.85g/100mDel #] 3}

2003).

;onﬁ

)

—_
o

B

o
il

7 o] & 2 (Cycloamylose

Bt

}=d 6~1270

44w A4 AFRA A7 o o

°©

Bacillus macerans’}
|SA1A A

A}
2}

=

=

1 1ol

X
o

Ch+=
: CGT-ase)

ol Zz Fefolz o=z delzl 6~8 7H<]

-

(4) Cyclodextrin

CD

glucano transferase

g,

o

ol
ol
T
p]

7tg a-CD, B-CD, y-CDe]z}t

B

B

A

_38_



A
Al shedlze] §34 AAA, o §AlE ]
' o

F Al

125
=

o T o E S WS
o ™o Mﬂ_ mL 9T Y oo ow MM ox
o T T a2, T RSN L
e RM e BE M I NG Mo R e R N N
< w2 NI ) mM R ma T o N X mm_ T 8 oi . T e
- —_— o= X0 o o= o R
£l O I R mo W T R X @ oy %.m ﬂ_e o O @ z T Mo i
N~ o o o By Bl = = oy T £} | = X % i
R op E-CHEC G . oF ) w 2o W ™
TR 3 = o 5 T o = W % e
< Mo LTI 8 o Moo X 5T = R <
- %x Jﬂwuo o T @ ol 1m_|, Gy U<l ﬂl = CUY i WH 3 - dl =
il g R Ty Hoﬂ_olr?éz%gn%w B R
.wm to o) o) T il I/~ B o ) yi:H _ " = N
5 PELESE O R S o o oy T B
p ey X w2 T I S e e s
OME — ) # ot T oy o) O#E ji E.O —_— ™ i - w OL 0 _ KR T T
< W g b mm .l M go m A o ey M o o i I 2 5
oy PR ¥ o TR g Mool B o R
ma%mmﬂ%oEmeﬁo%@VLﬂ%%@%ﬂ xﬂ%ﬁ__&wr
MW () Wm %0 o) W e o By o X = =2 iy 70 ._LM_.M ™o %T.E Nd o
T . —_— T &S I — = X <
~ il oxoaaauwmzﬁze_oﬁ:xgu R
~ 3 o) w o W T oMo — = W © = 2 A = Ho N o M
) R S o T Mo & N )
ol L = N ) o N o 2 E oo B X - T °
2 %yma%mﬂ@imogE%imaﬂﬁqﬂ%# o X W gy e
TR I IR IR TR brEeTi
~+ * . Ho iy o gl g ol
ol . I~ ‘I,Vl ,OI dﬂ ﬁE ol s ﬂE “W ,MA_I Lf . n_mo z_.E . = '
N ﬂWm pp 9 nﬂ_; E o =T g o 5 O %,M I oy M*ou W 0 o)) oy Y T i o
— ) ) —_ —
B o 9P do eL ohy oprogp Moo =) s o M % o C T
3 I T = = o= K ® o T — -~
d A A S ®TE Y
HT A SR T O - L " T
= 2o W oo ﬂi%ﬂzwbtﬂ S o w2 B o BB om [
o o — Y . B X T W = N o o
- S R Fanw T L
o <] <0 d - ) o N o BR | —o N o
— Moo 5 o+ = Ak of ohy o 2 X G+ m
_ o= - my 83 =0 W o= N 5 % i mH
W T o W o = T o oo S ol o o X ur oo — ™ | -
K . o M- = T ny X T o oy Cl o X = o o s X T Njo o
Y g do g o+ R o W BT X oo M T o T N ol
‘u| N m C_ ﬂVl B -] RO = W = 3 ?L N jo — X0 = _zrv \I,W
> e " = = CUNS =) RJ KTl oo ~ ™ © < o 0 T Mo T ) =
o T S 5 T W ° % W oH gy O ool LT D o o P g
W< 5 oMW =) WL o s WO Lo o N X X0 i
. w%a_cwiwﬁgﬁ,ﬂ.@ﬂwﬁ#%#%_g C S
o S 1| W o o B o T T ol W A T Do S H
N = O %o il A oy W) R e =0 =) > %o o - X T £}
= 0 aﬂriwﬂaﬂ%%ovﬂﬂﬂﬁ@%z%ﬁ%?wr T R
TN ST = .= K T M 2O - T oo = BN Ho o W o _—
ﬂ ,ﬂi _ WAW E :.: :.; ﬂ;l ﬂ.h O# — o~ LE — O/O = ]E mi ,Mﬂ :.L OT OE ﬂr_ﬂ 17_A| %
Aﬂﬂﬂ@%dWﬁL@ﬂ?lvm,%ﬂ A R
- I ) I e o 5 & H o mo LT o R = o=
B o) W oE R0 R A &
B AR o o

-39 -



T
=
=

-

Zt=

o

=

S MAAF)
A

q
Z]
=

S

[e]
(Lee and Shin,

5
tech webA ol

[e)
T
o]

.

217 ginsenosides
[e)

)

=
al

o

= 1A - R

(Lee and Shin, 2009)

[e)

AR

3ttt Lee ¢ Shin

S

A Z

[e)

=

3

3ttt Lee ¢+ Shin

S

o 57
SE DT

F

gl

-

s

SET

T

o
pal

Wil o

Stubo] th(Soarse et al. 2006). 18y, s AV|E S7HAI7I L

o
1

pA

o2

|

7

%
ok

4
]
mt

el
Hin
e
oW
e
<

o

A AEAEE dRE o

1

kel
=]

cheFatst 3

)
=

o FAe I}, A3}

Fstdol wet EYA S Abgo] T

K

B

p—

o

o

A= AAE

A7 55

ol
ol

Fe7E whA|

T
2

o
oW

0
_50

oF

%t} (Dewettinck and Huyghebaert,

]

°

4y

=
=

o =
JA7F UF gom E&o g siehekH]

A2 G e 7t
H71 o

(o)
3

7 AR Q7IAY A el B

Bl
o)

A
oR

A ¢

I+

1
7wl At

o

1998).

2§t ol A

3T
™

stk 4

TE SR ARPUZ wpe] T &

% %4 g

4

of =9 ) wA g3 4 shergro} H717b 4

[

] 3171 R

ol
B
<

)

<0
ol
"

—
fite)

ol

and

2l tH(Dewettinck

=1

°

12]]
2}

gl

A

5ol

TR

Nd

el
™
;Iryl
ol
s

jans

J)
—~
o

0

0

el

Huyghebaert, 1998).

—_—

N
e

™

_,
o

o

o]
AR

7}A] 11

-0
o =

H, Al gRRe] A7

NREE SRR

|

o] =¥ 4tH(Kang and Shin, 2002, Motycka et al.,

—

ox
1

olo
el
N
oy

<

il
=
Ho
=y
e
,_Ir,_yl

1992)

!

o #%

71 o5 7] wi&

9hE 3

Z] o)
1w

'%L

_40_



Lo d
= 0 IS
= o m TR
‘OI ‘Iﬂ o K \)AI -
maoﬂmo%ov]m.geu.r}
%Mg@@ﬂ@%@ﬂx%a,
oroﬂogﬂq% ﬂAﬂwﬂmj%%%
2R A mm o o g M el ~ 79 X
LO_E@QE1M§M%&Q g G
oo R T 0" R A o i
x%ﬁ@ui?zr dnz,olAma %}4050_3
mumL4ﬂceﬂ%§1,%d§u&omo ogwwvé%ﬂem&
ﬂ 7~| . 1 —_ — I A..:u —_ %T ﬂmo ~ 0 - ﬂ s o ,HA_I
B T w o g EOHAAJ%A o E:lqzrw”ﬂé T % S T E J
. o) ° ;lou 5 w B 3 < 2 Ay ojr o T = o T =y 7o n T Bowr o
= < N oo I < 7 o e = E o Y N
i -y W = T ~— %0 I o i %
%goﬂwww@vﬂygwn@ﬂ %ﬁo%yw%%é ofﬂumwmdsq
A P~ —_ 0 o __ X =] B - f X \mﬂ B ) ) —
g nm Mﬁ n_m N 1,Ur| v w = — nt foh! :i Wm 0 @ ! ) il N s o AR ajo m/ﬂ W,_
mm_/uz%gm,g%ﬂ%nwﬂiﬂ Q;owt%Anq aokL4 X
%B L% G o B T o 70 b =g W w e o = m_o A " OM T oz B = v
zel 0 ! 0 = ) ~ o~
= W I B = 7 ai HEo = T 5 o B X Jo ¥ B C o
~ o} E JJo T 0| ! s =T A = OL A ~ ! _ pro RO —_ i
T o o E g wE BT LE T L ok 5 m M T B -
= ) X — X — o ' =
ﬂﬂMzﬂLwﬂﬂii&éok4 ng_ Qéﬁ%% &%H% o#%
v T o WX w " S do N AT o e = = A ar o Mo T "
b < N n 1)) - o i = [ T - gy F = N
Hr o B W W o o< ok o D % o L o S DU - | G o E“# % o s
™ — - 0 — < o = — I = = T o= o 1 B o J
o)) X w2 . X _ X X o = B = 1 2 Jo = o Moo
muﬂﬂ%mo_%a.mﬂ Hﬂ%?ﬂ %%ﬂ#%%@ﬁ wwz%_dﬁ@@og
o Mo = PR F R =3 ~ PU..I o 5 e o] =l olo S B < I T =
il = 3 CU ~ o7 7! oy & E O — > o) o ~ ooy o T B
< ~a D = ¢ Jo O © . wr < il b)] B Bl o} KO H ny o = % = 3R
AU e — o ..ru ﬂﬂ_ ! ) \,Al ~ zi ol i_u ﬁi oﬁ = ﬂl wi i OM g O_ &o ] o =
) r oF i 9%k = N = o Bl v ~ o oW W oz © =l
b & &) Il ™ X K o o W oe X m 2 < by
= H__Wm J| . o= Wf o m = il X w o OM = - o ‘M_u - < = = Ho jo°
. w =5 %%k&m«ﬂﬂﬁ% i ofﬂunoo 4wmﬂﬂ%n1rm
qﬂ%m,wﬂ?ﬂhxgﬂ = TN aﬂgﬁo}%ﬂ% uﬁ@ouw e R
ﬂ.ﬂ 17r —_— m X ETM < J— AT_ T %O NO _z.fl _Eﬂ_ = N N o 00 H;ﬂ_ W I.ri ~ ﬂ L@ —_
dlo - .w 8 N = ol 3 nm oy - ~ g 3o BH o ™ h N.l — - —_ N X
P B = g e ) L o oM g 3 - oo o g BT G ° i W om <o o o S
° ﬁﬂm O T on - am%ﬂwﬂ%& W 2 G+ < o« R i T o T o
X w o o T T X ) S Mo < o= N oH = T -
Hﬂmﬂﬂrqﬁsulge < T _ 4 o ELH 4 zlxu g 2
- Do o < 0 w oL X ) W oa R Gl oo~
T o= Nlo il o < oF o P w B AU %o o 1 T
o ) = M - RGN ) SN © (- 3 Z 7 o ~ Do H o o
7 Wlil; Vﬂ]ﬂwﬂw = 1or,modﬁ N B Eﬁﬂ_s RO Ur1or
N < < T )] oy @ o o T I i _
T = o o T S T g 5 %ké X
ey Lm ~ ﬂr ol 3 = o5 ol = 1H o nc I - o oy N ~3 o ~d ~
o B o NE R o s —_— J.L e} % Hi o X° o] Jo ™ o Iz N )
s BEuwEis m%%;%ﬂ@%ﬂ SRR EREE
*w 0 - < S e
TTer naaoure@qmowﬁfgw7@ﬂwm
To! - o B N Nk o R Foe 9 = 4,_ = = T
o, & n ) . X | N —_ ny oo
- e B = X o XOET ¥ o <ol job
| R o o A o — In ~ b
;o I T % oy N o "
mﬂmﬂ_]eﬁamga.a”&@;.%
o W < o~ Z_; = o NH
T L nm_o 22
G (S
_ZTu Jn.vﬂ ;01_
5o

- 41 -



2!

+

I3

bo AEe &

ol(Xu et al., 1983)

1l

=~
110-130°C 2<dA 2 (54)

5= -0
ow FFEol

Z
)

A

1 A}z

[e)

R

H[ AL A =S 7] Aol A ar s o

(2) &AL 712 AL
=l &

Ginsenoside Rgl ¥} ginsenoside Rbl

v 2} Ak
= compound K

Al

3 L A3

)
Hel
el
o

;OU

compound K2

=

N

g AT

-

1

7FA17]

=

[e)

o e
EE

]

T
} 3 ginsenosides &2 2

A

=

-

°

A= =7

A 230 = A

=

uk3} ginsenoside
H

2] o

]

A
pi4

3l 4dd

5

b el

°©

AA A

}

°
pal

o

-

7}

=

=

A

¢}

=]
-

Atk ol & JHAsHY] S 2 Aol A

i)

dextrose

[e)

3o dextrose

1515
=
R
[e}

7N

P
=

An
N

A
h84

3}
el = cyclodextrin® 5=

1

N
[e]

=

7§ol Az 7

Q

&

o)

X
=

cyclodextrine®l] &%

Ch

_42_

2¥

=

ar
AEFdgPol AxYH FF

ol
W4 3t4 92 E W (indigestible dextrin) &

ol T34

WA stA 9~ E € (indigestible dextrin) &2 LA

[e)

=

=

=

H
7]

Py

o
(A 1 AF A )

Az =
o]

#5719} ginsenoside
vlaue 12 (DE 12)

vlaue 12(DE 12)

2.
7t



7ol Az HA3} WHS gt F4adA "9 AEW(indigestible dextrin)S & A E
el 40% wnkE o] §ate] dolE Axste W Lol FAo] oo, 40% ol
o] wAist4d d~Ed(indigestible dextrin)S ©]-&3to] ¢7olE A x3AES W Lol Az
= ol wad s e shekol 60% olAtel WA stA  dl 2~ E (indigestible
dextrin) & o] &3at] d7golE AxetH LEaTAEFHY FfaFo] oA B =R 40-60% Fa
st 9~ E#(indigestible dextrin)< ©]-§3lo] HaZsHd dole HA Az g
o712 skt o] 535 Z”Y7] 9 =z WAL feeding rate (ml/min),

atomization air pressure (bar), product temperature (°C)= 3&}%it}.

) G434 H2EY 40% R TEFAHESFY 60% EFPow HF 4

YLl Ax

g3 ieEsde A9 S5l sl dadiesd AARN 78 dYolE A xEH
= oy $o] IdArt wEA B AFoaE A3 A ¢~ E(indigestible dextrin) g A%
A Esd g T 0% o] HEE ool HRIAEF ALl AxE A=A
5= FA” 7] &9 AL Table 20 A8 AL, W2l feeding rate (ml/min), atomization

air pressure (bar), product temperature (°C)Z 3}o] A& A TS response surface

methodology (RSM)< designs ©] &3]t}

Table 2. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate spherical granule mixed with 40% indigestible dextrin.

Run Coded variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 15 80
2 -1 -1 +1 5.00 15 86
3 -1 +1 -1 5.00 2.5 80
4 -1 +1 +1 5.00 2.5 86
5 +]1 -1 -1 6.00 15 80
6 +]1 -1 +1 6.00 15 86
7 +]1 +1 -1 6.00 2.5 80
8 +]1 +1 +1 6.00 2.5 86
9 0 0 0 5.50 2.0 83
10 -a 0 0 4.50 2.0 83
11 +a 0 0 6.50 2.0 83
12 0 -a 0 5.50 1.0 83
13 0 +a 0 5.50 3.0 83
14 0 0 -a 5.50 2.0 77
15 0 0 +a 5.50 2.0 89

FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).
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(W) G434y 92Ed 50% R 22T 50% SFPo=z 734t
TEALAo] A=

W4 3kA o ~E 9 (indigestible dextrin) 50% ¢} WE 34w 50% &3%to] o3 g 54t
E5H GAol AXE ANESAT e TV &9 F7& Table 39 FAIsHA 3L, WAL
feeding rate (mL/min), atomization air pressure (bar), product temperature (°C)= 3}o] 23]

A &S responce surface methodology (RSM)E designs ©| &3+

Table 3. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate spherical granule mixed with 50% indigestible dextrin.

Run Coded  variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 2.5 70
2 -1 -1 +1 5.00 2.5 80
3 -1 +1 -1 5.00 3.5 70
4 -1 +1 +1 5.00 3.5 80
5 +1 -1 -1 6.00 2.5 70
6 +1 -1 +1 6.00 2.5 80
7 +1 +1 -1 6.00 3.5 70
8 +1 +1 +1 6.00 3.5 80
9 0 0 5.50 3.0 75
10 -a 0 4.50 3.0 75
11 +a 0 6.50 3.0 75
12 0 -a 0 5.50 2.0 75
13 0 +a 0 5.50 4.0 75
14 0 -a 5.50 3.0 65
15 0 +a 5.50 3.0 85

FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).

(th) G434 J42Ed 60% £ TEZATFN 40% TFQqoz2 L4
FEALPo] A=
W43k g2~ E d(indigestible dextrin) 60% ¢F 2H& S A w9 40% &3t o3k HE S

o =

=
T Lol AxE ANESY. frEs AW7] +9F £ Table 40 #AI8HS AL, W<

i

Al &
=

~—

feeding rate (mL/min), atomization air pressure (bar), product temperature (°C)= 3}¢]

d

o

Al &S responce surface methodology (RSM)<S designs ©] &3}t
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Table 4. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate spherical granule mixed with 60% indigestible dextrin.

Run Coded  variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 1.5 74
2 -1 -1 +1 5.00 1.5 80
3 -1 +1 -1 5.00 2.1 74
4 -1 +1 +1 5.00 2.1 80
5 +1 -1 -1 6.00 15 74
6 +1 -1 +1 6.00 15 80
7 +1 +1 -1 6.00 2.1 74
8 +1 +1 +1 6.00 2.1 80
9 0 0 5.50 1.8 77
10 -a 0 4.50 1.8 77
11 +a 0 6.50 1.8 77
12 0 -a 0 5.50 1.2 77
13 0 +a 0 5.50 2.4 77
14 0 -a 5.50 1.8 71
15 0 +a 5.50 1.8 33

FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).

(2) 71540 T7d TEZHFFY &7 AW FY
i ssdaddigel Ax  HAHstxdeA LEEAEFSA PR distd B

-cyclodextrin 5%¢} y-cyclodextrin 15% 7} ¥ =2 3#S xAdto] rgiss=

Az Ay g 288 Fe3IE 7] Ao oz & gt @ o E F< 8§

5 &8&sle] 7|50l FxE FAEEY dolE Axsy] Hstd, fEs AW

[}
stol MEFTHEFY 2ol Az WL FANL FEF 297

Mo
of
BN
o
rlo
-
)

=5
)

Q1
=2

A AL, Wele  feeding rate (mlL/min), atomization air pressure (bar), product
temperature (°C)= 3d}lo] A A &S responce surface methodology (RSM)<S design= ©]

S8ttt
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Table 5. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate spherical granule improved consumer acceptance
Run Coded  variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 1.5 78
2 -1 -1 +1 5.00 1.5 84
3 -1 +1 -1 5.00 2.5 78
4 -1 +1 +1 5.00 2.5 34
5 +1 -1 -1 6.00 15 8
6 +1 -1 +1 6.00 1.5 34
7 +1 +1 -1 6.00 2.5 78
8 +1 +1 +1 6.00 2.5 84
9 0 0 5.50 2.0 81
10 -a 0 4.50 2.0 81
11 +a 0 6.50 2.0 81
12 0 -a 0 5.50 1.0 81
13 0 +a 0 5.50 3.0 81
14 0 -a 5.50 2.0 Ib)
15 0 +a 5.50 2.0 87

FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).

Ao FE LEZTHEFY ¢o| AAF Ax
2 87 H# %7 feeding rate (FR) 140 mL/min,
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Z}F(angle of repose)S oFgl A3} o] &t (Maulny et al., 2005)

H (height of cone)
R (diameter of cone)

Angle of repose (°)=Arctan

(}) &= &4
Aol S35 daZeHaddgold &g #42 A&A4 AES 9% & MAES
FET FFo] WAE HeggiEs Lol 1gS 50 mL A& 77 Hg & 25°C
o] FH 10 mLE ¥& ¥ ww7](SK 300 model, Jeio Tech, Gyeonggi-do, Korea)ol| A Ly}
sto] #tge] FejrF ks E4akE w749 AR S A5 tH(Wright et al., 2009)

1993)& o] &3ttt 3 29
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BE AYe 3UHESte] Hir(mean)t¥ A X} (standard  deviation, SD)Z XA SIS AL
SAS(Statistical Analysis System)X =130 23] A3t EAZH FoAL p<0.05= T
e e =

(2) 71540 F3" LEZHFEHY & 54 2 #5H7}
(7}) B- ¢ y-cyclodextring o] &3 HFEEZMNFZAUH0] EJEA
7ol Az HAst =1E& FHs7] Hell cyclodextin®]

ot 2 oojujo] ¥HFHAUE Hoiel =AS 2] 98] responce surface methodology (RSM)
< designe ©] &8tk o] ol W4 a-, B-, y-cyclodextrin®] H& ZA4lbs ool o gk wfet
Hl &2 3%
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Table 6. Sensory descriptive analysis of fermented red ginseng concentrate
spherical granules increased convenience
Sensor . L Std.
. Y Descriptors Definition Standard reference
attributes score
Color Color related brown Munsell color 5Y5/6 5
. Uniformness of spherical Uniformness from spherical
Uniformness . 15
granule granule in Contec 600 capsule
. Glossiness when 0.1mL starch
. Surface glossiness of . ]
Glossiness . syrup dropped on aluminum foil 15
spherical granule
surface
Appear . . Degree of stickiness of Degree of stickiness when 2g
Sticky finger ] . 2
—ance spherical granule sugar granule dropped on finger
Melting degree when Melting degree when 2g sugar
Melting rate spherical granule melted in granule melted in 10mL cup 3
10mL cup water. water
Precipitation degree when Precipitation degree from 0.1%g
Precipitation spherical granule melted in micronize ginseng powder 10
10mL cup water. solution
. ) The red ginseng odor from 1%
Red ginseng Degree of red ginseng odor . 2
red ginseng extracts
The odor from melted caramel
Odor Caramel Degree of sweet odor ) 12
between finger
The odor from freeze dried
Coffee Degree of coffee odor 6
coffee granule
) ) The ginseng taste from 1%
Red ginseng Degree of red ginseng taste .g & ? 11
red ginseng extracts
. . Bitterness from 0.0016M caffeine
Taste Bitterness Degree of bitter taste . 9
solution
Burnt taste from  0.0016M
Burnt Degree of burnt taste . . 6
caffeine solution
. Crunchiness of spherical Crunchiness from ACE cracker
Crunchiness . 6
granule in mouth (Lotte)
Mouth Melting properties of Melting properties of 2g sugar
Texture . . . . 7
melting spherical granule in mouth in mouth
Rough properties of spherical Melting properties of 2g sugar
Roughness . . 13
granule in mouth in mouth
. . Bitter after taste from 0.0016M
Bitterness Bitter after taste . . 15
caffeine solution
Unpleasant after taste from
Aftertaste Unpleasant Not fresh after taste . . 10
0.5% prima solution
. . Aftertaste from 1% red ginsen
Red ginseng Red ginseng after taste ? & & 3

solution
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Table 7. Descriptors, definitions of descriptors and standard reference for sensory
descriptive analysis of fermented red ginseng concentrate spherical granule encapsulated

with various concentration of a-, 8- and y-cyclodextrin.

Sensory ) o ) Std
] Descriptors  Definition of descriptors Reference )
attributes Points

Sour odor from 20% lactic
Sour Degree of sour odor . )
acid solution
. Degree of red ginseng Red ginseng odor from red
Odor Red ginseng ) 15
odor ginseng essence
The odor from  melted
Sweet Degree of sweet odor 4

caramel between finger

Sour odor from 3% lactic
Sour Degree of sour odor . ) 13
acid solution

) ] Bitterness from 0.5%
Taste Bitterness Degree of bitter taste ] . 10
caffeine solution

Sweetness from 5% sucrose

Sweetness Degree of sweet taste . 3
solution
) ) Sour aftertaste from 3%
Sourness Lactic acid 3% . ] ) 4
lactic acid solution
After )
) ] ) Bitter aftertaste from 0.5%
taste Bitterness Caffeic acid 0.5 ] ) 9
caffeine solution
_ _ Aftertaste from red ginseng
Red ginseng Red ginseng after taste ) 15
solution

(U) B-,y-cyclodextrin EFAEE o] &3 &9 &S

HEEasE Aol uta ojuE Zo]7] 98] a-, B-, y-cyclodextring WEFTA &
o d7golel 5, 10, 15% H& 2 Egste] #5H7/E A A3 B- 9 y-cyclodextrinZ}
Zutat olw] Zhaol] &IE ASdvh wEbA B- 9k y-cyclodextrin® MM &S T =4
o7 dto] EZAFEFA] 20t g on HaEy HAH 2UE A7) Hste] wEEUHEA

(responce surface methodology, RSM) designg ©]-& 3} t}.

- 9 y-CDY uj&u & AAS 93 RSM design
g aESdd B- 9 y-CDE &3ste] & ws A A7 913 HH3 2dS 7] 9%
g gHEAMo 7 FAeA A W (central composite design)ell wEl A A S TE o v A

of #eH7t AuE T FAWTE B- 9 y-cyclodextrin®] £ FE= AA 3 tHTable
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Table 8. Experimental design for bitterness encapsulation effects of fermented red ginseng

concentrate encapsulated with various B- and y-cyclodextrin mixing combination

Run Coded  variables Process  variables
number B-cyclodextrin y—cyclodextrin B-cyclodextrin y—cyclodextrin

1 -1 -1 5 5
2 1 -1 15 5
3 -1 1 5 15
4 1 15 15
5 0 10 10
6 0 10 10
7 -a 0 0 10
8 0 20 10
9 a 10 20
10 0 -a 10 0

It U R sl R A EFHY &ub 9 oon] HAFEY HA =S 4V A #5E
el H7heE HAHEA (Stone and Sidel, 1993)< o] &3F9th HAREA o st #5a92 4
Fol A+ #Hd 89 8P (A} 3, oAAhH)S Atste], §ol& & % 8ol Ao xFA RS
AA, a8 EFAEE o]&3 FH HAH A sessions AAIEA O™ ZF sessiono] AL
AR oF 1AI2F 30 Aottt A E5A HI7HE fd =Fd &0 9 809 A= Table
9 of TASATE BAMEA B Ao 153 HEYE olgddow HIL Al AUt 2S5 E
AEe =2 3o 3. 44 Alse GTFRE olgste] TR AR E 42 Fo
Aol 5mL A ol Aol AT o o] w Z} AlgAFolo] REEAl S F= F U=
&5 & THlsdt
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Table 9. Descriptors, definitions of descriptors and standard reference for sensory
descriptive analysis of fermented red ginseng concentrate spherical granule encapsulated

with various concentration of a-, 8- and y-cyclodextrin.

Sensory ) o ) Std
] Descriptors  Definition of descriptors Reference )
attributes Points

Sour odor from 20% lactic
Sour Degree of sour odor . )
acid solution
. Degree of red ginseng Red ginseng odor from red
Odor Red ginseng ) 15
odor ginseng essence
The odor from  melted
Sweet Degree of sweet odor 4

caramel between finger

Sour odor from 3% lactic
Sour Degree of sour odor . ) 13
acid solution

) ] Bitterness from 0.5%
Taste Bitterness Degree of bitter taste ] . 10
caffeine solution

Sweetness from 5% sucrose

Sweetness Degree of sweet taste . 3
solution
) ) Sour aftertaste from 3%
Sourness Lactic acid 3% . ] ) 4
lactic acid solution
After )
) ] ) Bitter aftertaste from 0.5%
taste Bitterness Caffeic acid 0.5 9

caffeine solution

_ _ Aftertaste from red ginseng
Red ginseng Red ginseng after taste ) 15
solution

® THAEH 4L 9T #71% 3%
AEgoe] Azt RSM design M9l Zzte] ARd 1R FF 3B wi% LIS
9% blank® STk Z7hel Amg 1gHe Aske] 100ml vAEe I Wi FRFE

A

Z Mol B ZEojFEr IAE A LIS F ygo=

= o

3Fal A Al ¢F(phenolphthalein)< 7}éle] 0.IN-NaOH & o2 E o]

=]
=
A4 F OMRTAEFAel FHE 2 A 000902 ol g HE F A4 FO)S T

@ xPEH} SAHS 9 ginsenoside B F
NS SAAZI7] Y8 FagiEEAS B~ 9 and y-cyclodextrin® ¥7F S uj
ginsenoside®] T HFH}E dr] Yoty aEAAEA 7] (high performance liquid
chromatography, HPLC)E ©]&3}¢] #4135} t}. ginsenoside Rgi, ginsenoside-Rb; (&%
Wako(Japan)AFe] Al 353 AF8-8F3A
st el REE210mg® A FsE] methanol 10meel &3 A2 £ 0.125mg/me, 0.25mg/me,

0.5mg/me, 1.0mg/mé7} = =5 3|2 35te] A&kt AlE oA ginsenoside®] F&-2& 7+7F A&
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A5 1gs AE3] Dol 2om vlaFeaa Ha ¢hds] &AI F water®2 FE&F F,

membrane filter(0.45um)= o] ¥}3te] A|d&H o7 3} o] FA gz

water?} methanol® Burdick & JacksonAHMI, USA)e] HPLCH A|&S Atg3stdt. A5

AZZvtE 2 3 (HPLC)= Agilent 1100 serieso]al, Zr¥2 ZORBAX Eclipse Plus

Cig(Analytical 4.6X250mm 5-Micron, Agilent Technologies, U.S.A)S ©]-€3t41 2™, column &

S+ 40°C, A=71+= UV detector (203mm)E AF&sEATE o] 542 water®} acetonitrile(ACN)
AFEEFA AL 75 1.0me/min= SFATh o5 &Y A Table 10 oA X wpep 2

KeN
=
e zhom MAstel ALY NPL FAsAT. olwA ArY EFENG AFFAL

AF&F acetonitrile,

Table 10. Solvent gradient condition for analysing ginsenosides using HPLC

Time(min) Water(%) ACN(%)
0 80 20
5 80 20
35 60 40
45 60 40
50 30 20
60 80 20

BE AYe 3HEESte] Hir(mean)t¥ A X (standard  deviation, SD)Z XA} AL,
SAS(Statistical Analysis System)Z 2 1o o&) EAlstdtt EA42% F94E p<0052 3
At Tt

deld 2 V3ol SXE R EFAEFY &ele de5de Wik HAREA (Stone
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and Sidel, 1993)& o] &3ttt BAFEA o st #5589 Hdo] e d 29 8¥(H
A3, AAG)E AEate], §oE EF 9 &0 Ao ZFEARY AA, ¥ EFARE
o] g3t T HAH A sessions HAIEHA oM ZF sessiono] &~LE Al oF 1A]3F 30% A
Lolty, #e5d H7ME 8 EE¥ &o] % &0 o= Table 11 ol ZAISHATE HARE
AR AEE 158 RS o&stdoen 3t Al AT 2S5 AEE 22 R 3
o AP 7tE A AR AA= ZF 1 go] AEE WAF](10 ecmx10 cm) flof ¥ Fge
o, 3t 22 7S 9%k AR AlAlE 025 go otel SHAR Wu FEE PFUISIEE S
o}

ML 2AME B E 61 S SR ASAAZAS BAREA Y B AF WY B
AstA sto] <, WA, Bt 2272 2 ARkHQ V| EEE AU

A7bat7] Q8 QA =4

=
R EAES LYol B

o
AC)
oX,

b

N
fol
oX,
ol\
™
i
2
fols
of
i
off

o, N

12
7
o
)
1o
o
o
oX,

Io

i
Do
(@)
= Q
1o

12 mmQl Zd)7]e] AAs] F-& So nige A7jE 4% 2ge ASFR)Y =ol(H)E F43
% JAFzH(angle of repose)= oFell 2 o]l 3t tH(Maulny et al., 2005).

H (height of cone)
R (diameter of cone)

Angle of repose (°)=Arctan

Hst * 25°Ce] S/ 10 mLE ¥ $ wHE7](SK 300 model, Jeio Tech, Gyeonggi-do,
Korea)oll /] nxtsle] dgle] ezl &ds] 24k wi7zbA1e] A7Hs Z4 3 tH(Wright wt
al., 2009)

Ay B 7ls Aol SXE HEa A s S Lol gisenoside $HEFS fIdke] L&A A
7] (high performance liquid chromatography, HPLC)E ©|&3}e] #4133t} ginsenoside Rgy,
ginsenoside-Rb;, compound K ¥ F%-2 Wako(Japan)Ate] Al#S A3 a, 345 #
Asl7] 18 ETEE->10mgd A @8k methanol 10meel] &A1 & O.lZSmg/mB 0.25mg/m¢, 0.5
mg/ml, 1.0mg/ml7} ¥ =5 3Aste] ARESATE Al Zol A ginsenoside®] FE2 22 A2+ Al
8 1gs AW ol 26m WaZetade FHaE f4As] &A T waterz HEI T
membrane filter(0.45um)=2 o ¥sle] Alg & o2 3t} olsA &l A-8%¥ acetonitrile,

_54_



water®} methanol& Burdick & JacksonAF(MI, USA)¢] HPLCH AEFS A&kt 145 o

=

AazrtE 29 (HPLC)E=  Agilent 1100  serieseo]al, Zr# S ZORBAX Eclipse Plus
Cis(Analytical 4.6X250mm 5-Micron, Agilent Technologies, U.S.A)S ©]-&3t%1 W, column 2

T

= 40°C, A=7]+= UV detector (203mm)E AF&3Fth. o] 542 waterel acetonitrile(ACN)
= AHESFAAL S 1.0m/min®E AT o] FA &l A Table oA K= npep &
zow MdAste AHEA AYHS FSAY. oHA Axd ETENI} AFEAS

syringe® 20ul® FH3 FYstd LS AASAH

(vh) SA A

TE AL 3urEste Hi(mean)tX WX (standard deviation, SD)ZE XA L

’

SAS(Statistical Analysis System)XZ =130 23] M3 tt BA4 FI4E p<0.05= T
Aot Tt
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Table 11.

Descriptors,

definitions of descriptors and standard reference for sensory

descriptive analysis of fermented red ginseng concentrate spherical granules increased

convenience
Senso Std.
. v Descriptors Definition Standard reference
attributes score
Color Color related brown Munsell color 5Y5/6 5
. Uniformness of spherical Uniformness from spherical
Uniformness . 15
granule granule in Contec 600 capsule
. Glossiness when 0.1mL starch
. Surface glossiness of . .
Glossiness . syrup dropped on aluminum foil 15
spherical granule
surface
Degree of stickiness of Degree of stickiness when 2
Appear Sticky finger & i & .g 2
“ance spherical granule sugar granule dropped on finger
Melting degree when Melting degree when 2g
Melting rate spherical granule melted sugar granule melted in 3
in 10mL cup water. 10mL cup water
Precipitation degree when  Precipitation degree  from
Precipitation  spherical granule melted 0.1%g  micronize  ginseng 10
in 10mL cup water. powder solution
The red ginseng odor from 1%
Red ginseng Degree of red ginseng odor . & & ? 2
red ginseng extracts
The odor from melted caramel
Odor Caramel Degree of sweet odor ) 12
between finger
The odor from freeze dried
Coffee Degree of coffee odor 6
coffee granule
. ) The ginseng taste from 1%
Red ginseng Degree of red ginseng taste . 11
red ginseng extracts
. . Bitterness from 0.0016M caffeine
Taste Bitterness Degree of bitter taste . 9
solution
Burnt taste from  0.0016M
Burnt Degree of burnt taste . . 6
caffeine solution
. Crunchiness of spherical Crunchiness from ACE cracker
Crunchiness ) 6
granule in mouth (Lotte)
Mouth Melting properties of Melting properties of 2g sugar
Texture . . . . 7
melting spherical granule in mouth in mouth
Rough properties of spherical Melting properties of 2g sugar
Roughness . . 13
granule in mouth in mouth
. ) Bitter after taste from 0.0016M
Bitterness Bitter after taste . . 15
caffeine solution
Unpleasant after taste from
Aftertaste Unpleasant Not fresh after taste . . 10
0.5% prima solution
. . Aftertaste from 1% red ginseng
Red ginseng Red ginseng after taste 3

solution
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s AN S0l As Hadabssd AAES FE dAels Alxst
7= olgwol AT wEkM e SAd stFo] PAskd  HAEd(indigestible
dextrin) §#&& LFEFAAEFTN YL FF 30-70% F<o] HES dto] LA T

o
of
k]
ot
™
i
ol
S
L
X
=)
(=
o
-0,
oo
ol
o,
s

o]

©,
o
o,
Ll
2

W34 o9~ E (indigestible dextrin)
| FAol oEglen, FaFE FHF 60% o iz G9xEH

(indigestible dextrin)= Al8& A4 RF3ieFH Aol gf3Fo] solpxjmn=z B AgoA=
=

FEFAEEe] ARG 7Y Lol A

BN
N

H 1 H a}

ot et B dAFodE dAaA3 A Y A EH(indigestible dextrin)S W&

T e 40% o] Hies ot wagAa w59 do] AxE A =SS

ot} oy fE5F FIHE7] 9 FHe WMeS feeding rate(ml/min), atomization air

pressure(bar), product temperature(°C)= 3}t HA 3+ 08-26 mm A& F&= ZAA
o A= Table 129 %A S

W43t ¥~ E d(indigestible dextrin) &

=
AzxsRqs o H&xH E4S of&d 08-26 mm

]

ool

BREL FH nPR due] 4% FEol

HEE slo] BHgia s Iyl
A7]e] HFTAFEZY Lol HY &S A7 Y% F#2] (regression equation) T3}
o,

Y=-934.438-131.944*FR+6.894* AP+25.301*PT - 301.111*FR*FR+6.500* AP*FR - 3.261*AP*AP+
5.333*PT*FR +0.050%PT*AP - 0.171+«PT*PT
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Table 12. Size distributions and yields of each particle size of fermented red ginseng
concentrate spherical granule mixed with 40% indigestible dextrin in RSM experimental

design

Run Process  variable Size  distribution(%6) Yields of

number FR® AP PT Below 0.8 mm 0.8-26mm Over 2.6 mm granules(%)

1 500 15 80 8.31 81.00 6.90 96.21
2 5.00 15 86 8.92 78.50 6.32 93.74
3 5.00 25 30 8.11 80.50 711 95.72
4 5.00 25 86 9.93 78.10 5.34 93.37
5} 6.00 15 80 9.73 77.00 0.4 92.27
6 6.00 15 86 10.54 77.50 476 92.80
7 6.00 25 80 9.53 76.90 5.73 92.16
3 6.00 25 36 10.34 77.90 4.96 93.20
9 550 20 83 8.72 83.00 6.50 98.22
10 450 20 33 8.52 79.00 6.68 94.20
11 650 2.0 83 791 80.00 7.36 95.27
12 550 1.0 83 9.33 76.50 5.88 91.71
13 550 30 83 10.14 82.00 5.09 97.23
14 550 20 77 7.71 76.40 7.50 91.61
15 050 20 39 9.13 76.30 6.00 91.43

‘FR means extract feeding rate (mlL/min), AP means atomization air pressure (bar), PT

means product temperature (°C).

Aol A Zhzbe]l Wl Skl Q= AgE WY F8AdE U e RAo=E AFge =AUt
=575 HAg AT IS vHgeE AS oustth(Patel et al, 2006). weRA
HA43d 9 ~Ed(indigestible dextrin) & T4 5 1P E T 40% o] HES

T8 A= At 148432 e
feeding rate (FR) 94 & 4 th ol 5§ W4 T feeding rate’} 571 435 &2
s7tete RS on| gttt

H43sld  d~Ed(indigestible dextrin)S WE A 5 PR ko]l 40% F59)
Hieg sto] TEIA w59 do] AxstdS wl RSM WAl ofa HAsd x
Table 139 F A3ttt RSM H A3} 242 feeding rate(FR) 5.30 mL/min, atomization air
pressure(AP) 2.18 bar, product temperature(PT) 8255°ClA 0.8-26 mm =7]9
g Eassd Aol F&o] 82.22% 7F E AR oAFT F Adrk FFYH (atomization

air pressure, AP)S ol d7ol7t dAE= AT o]y x dAato] Holxl:= AL o F
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o 2 ol nPE G 40% 570l
5 sle] WRETAN %Y Al AESAS W RSM WAel o8 HHse] u@
% 672 e $942 Uehle] RSM designol o% Wiyel
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Table 13. Predicted levels of optimum preparation conditions for the maximized yields of
fermented red ginseng concentrate spherical granule mixed with 40% indigestible dextrin by

the ridge analysis and superimposing of their response surfaces

Preparation  conditions Levels for the maximum response surfaces | Significance
Feeding rate(FR) 5.30 0.538
Atomization air pressure(AP) 2.18 0.541
Product temperature(PT) 82.55 0.240
R? 0.67
Morphology maximum
Predicted value 82.22

() dastyd d2EY 50% 2 HEZAHFSFY 50% EFHe2 LEggat
TEY &P Az

Yastd daEd 50% of Ha s Ed 50% Sl o3 daFsEsd Aol Ax
E A=t olu fEs =
pressure(bar), product temperature(°C)=2 3stH T HA3sl= 08-2.6 mm AEFY T&= ZAA
StR o A= Table 149 E A T

sk 92E” 50% ¢ dEZAESH 50% Sl og HETAEZY Lo
AzxsFE o HEEE EHE o838 0826 mm A7 HadTAEHA Lol A4
FE&S 97 993 4B (regression equation)S thS-¥ 2t}
Y=-551.466+16.569*FR+3.368+AP+15.201*PT - 147.222*FR*FR - 0.500«AP*FR-1.522* AP+ AP+
1.750+«PT*FR +0.041+«PT*AP - 0.097+PT=*PT

Zkzkol Wl okel Qv A e ¥ TeAS UEe AR AT At =5
2 A ste] AT FEFS mAEZZ(Patel et al, 20060 PFASAE H2EH 50% 9
ShEEd 50% 3ol o HgEiESY Dol AxIAE W M T A=

o

=
T4k 165965 Zt+= feeding rate (FR) 95 & 4 Aok T3k AL ofyA| gk A4 o
2
PN

[e)
87 £ 249 WM& feeding rate(ml/min), atomization air

L

e

ox ME
)
i

-~

A |
201 & z'E= Product temperature (PT) T3 223 9498 &4 F r}) ol =9

W4 = feeding rate 9 product temperature’} 7} 42 F£8E ZUbstE A4S st

—
[oxl
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Table 14. Size distributions and yields of each particle size of fermented red ginseng

concentrate spherical granule mixed with 50% indigestible dextrin in RSM experimental

design

Run Process  variable Size  distribution(%) Yields of
number FR® AP PT Below 0.8 mm 0.8-26mm Over 26 mm granules(%)

1 5.00 25 70 6.51 87.00 2.70 96.21

2 5.00 25 80 5.92 86.50 3.32 95.74

3 5.00 35 70 6.21 86.90 3.01 96.12

4 500 35 80 5.83 86.50 3.44 95.77

5 6.00 25 70 5.53 85.60 3.7 94.87

6 6.00 25 80 5.64 86.00 3.66 95.30

7 6.00 35 70 5.43 85.30 3.83 94.56

8 6.00 35 30 5.74 86.10 3.56 95.40

9 550 3.0 75 6.42 87.50 2.80 96.72

10 450 3.0 75 5.93 85.40 3.18 94.51

11 6.50 3.0 75 6.11 86.90 3.16 96.17

12 550 20 75 5.33 85.10 3.88 94.31

13 550 4.0 75 6.34 87.10 2.89 96.33

14 550 3.0 65 5.21 84.10 4.00 93.31

15 550 3.0 85 5.13 84.10 4.00 93.23

‘FR means extract feeding rate (mlL/min), AP means atomization air pressure (bar), PT

means product temperature (°C).

=4 50% el o3 waIAEFH Lol
Azs e W RSM WAol od HAsE zAE Table 1591 EASGT. RSM 24 3
%718 feeding rate(FR) 540 mlL/min, atomization air pressure(AP) 2.15 bar, product
temperature(PT) 83.03°CollA] F&o] 8778 o 2 oz o3 F v F4shA
9~ E ¢ (indigestible dextrin)e ZEZA 5 1P FFY 0% Fwol HEF Fho
g w5 Ao AxsAS o RSM 2o o3 HAstol] g Fo4F

o
R*kol 0712 25 5242 thehlo] RSM designdl 23 wo]l #43te & 5= AUk
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Table 15. Predicted levels of optimum preparation conditions for the maximized yields of
fermented red ginseng concentrate spherical granule mixed with 50% indigestible dextrin by

the ridge analysis and superimposing of their response surfaces

Preparation  conditions Levels for the maximum response surfaces | Significance
Feeding rate(FR) 5.40 0.682
Atomization air pressure(AP) 2.15 0.624
Product temperature(PT) 83.03 0.161
R? 71.74
Morphology maximum
Predicted value 87.78

(th) G2 2ED 60% H TEZHFTSY 40% £Fdo= 5 Z4
FE5Y gl Ax
sty d2Ed 60% o RSN ES
E Al&stdth olu frES AW 9 =
pressure(kPa), product temperature("C)= sttt HAg+= 0.8-2.6 mm A|Fe F&E= ZAA
st o A= Table 1691 EA8F3A T
dashd "2Ed 60% oF wEIAESY 40% Sl o3 HaFAt

) 40% &gtoll o3 TEIAES Lol Alx

o
719] W& feeding rate(mL/min), atomization air

o T 2t
Azxetr] 91 o vhgxd A4S o83 0822 mm 79 IHE HEITiEEHY
Ad7go] H F&S A7) Y3 A2 (regression equation)S thS-3 2t}
Y=-561.964-65.611*FR+3.594*x AP+16.097+PT - 82.777+FR*FR - 2.006+«AP*FR-1.477+*AP*AP+1.8
33 *PT*FR +0.033%PT*AP - 0.103«PT*PT

A Zhzke] WMol ko]l Qe Aae WA TS UEE AoR g =AUt
=552 HAHF AT S mFgE AL ou]E (Patel et al., 2006) “WA3}A4

1,
rlr

=

D

D

o

5

S

=

o

D

&)

=
n%

o

{4

N

30,

v

o,

rlr

din BN
o
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Table 16. Size distributions and yields of each particle size of fermented red ginseng

concentrate spherical granule mixed with 60% indigestible dextrin in RSM experimental

design

Run Process  variable Size  distribution(%) Yields of
number FR® AP PT Below 0.8 mm 0.8-26mm Over 26 mm granules(%)

1 5.00 25 70 5.81 89.50 2.40 97.71

2 5.00 25 80 5.42 89.00 2.82 97.24

3 5.00 35 70 5.71 89.40 2.01 97.62

4 500 35 80 5.33 88.90 2.94 97.17

5 6.00 25 70 5.03 88.10 3.24 96.37

6 6.00 25 80 5.14 88.50 3.16 96.80

7 6.00 35 70 493 87.80 3.33 96.06

8 6.00 35 30 5.24 88.60 3.06 96.90

9 550 3.0 75 6.02 90.00 2.20 98.22

10 450 3.0 75 5.52 89.20 2.68 97.40

11 6.50 3.0 75 5.61 89.30 2.66 97.57

12 550 20 75 4.83 87.60 3.38 95.81

13 550 4.0 75 5.94 89.60 2.29 97.83

14 550 3.0 65 471 86.60 3.50 94.81

15 550 3.0 85 4.63 86.10 3.50 94.23

‘FR means extract feeding rate (mlL/min), AP means atomization air pressure (bar), PT

means product temperature (°C).

dastd Haed 60% o WEIAHEEFN 40% Edel o BETAEFA LA
Az o RSM B2l o8] AMshd 27 Table 1791 EAI3HGIT RSM M3 2o

feeding rate(FR) 520 mL/min, atomization air pressure(AP) 2.15 bar, product
temperature(PT) 82.67°CellAl  F&o] 90.26 ¢ 2 o=z o5 F oy T4z
gl 2~ E 9 (indigestible dextrin)S &S T5d 1YPE FHO 60% Taol HEF Sh]
HEEa w59 ¢l Axedls Wl RSM 2ol o8 HA st gt fFolavess Hele
R*Zto]l 0862 =< §94<S Yeho] WAistA ¢ ~E(indigestible dextrin) g ®

h = H“
S 1P FEFo] 40% o 50%°] RSM designs A &sh= AxRt wg A4S &
(3]
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Table 17. Predicted levels of optimum preparation conditions for the maximized yields of
fermented red ginseng concentrate spherical granule mixed with 60% indigestible dextrin by

the ridge analysis and superimposing of their response surfaces

Preparation  conditions Levels for the maximum response surfaces | Significance
Feeding rate(FR) 5.20 0.496
Atomization air pressure(AP) 2.15 0411
Product temperature(PT) 82.67 0.048
R? 0.86
Morphology maximum
Predicted value 90.26

G2ty HAEY FEE SEENEERY u¥R FFel 40, 50, 60%7F H =5 &)

Els SH dolE AxT o FHA =1

#)ate]  Table 189 3EAISHSATE Table 18914 WAshd  dextrin® o] Eob

atomization air pressure(AP)E YolA| 1l &2 EolA|= Aol T3 40% WA
S

dreEdon wgFEse] dolE AxT Aol 50% o 60% FAstd d2EWS o] 85}

A

= A7gol7} Az FA+=dl atomization air pressure(AP)E Fol™ MW Ho] B 7
s Hedllon o2 <Qlste] 40% A HAE-S ARt HaESAESAS AxE
BF FEo] Yolx e AR AGHAT. S FASH] dextring o] ol S E g g4t
T5Y gl Axe 0 & HeE S & F ey, TagAEssdo]l A e AFL
AracteE AS 183te] P44 dextrin 50%9F LEZT AN EEY UFHE 50%S EgHe)
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Table 18. Predicted levels of optimum preparation conditions for the maximized yields of
fermented red ginseng concentrate spherical granule mixed with 40, 50, and 609

indigestible dextrin by the ridge analysis and superimposing of their response surfaces

Levels for the maximum response surfaces
Preparation  conditions 40% indigestible 50% indigestible 60% indigestible

dextrin dextrin dextrin
Feeding rate(FR) 5.30 5.40 5.20
Atomization air pressure(AP) 2.18 2.15 2.15
Product temperature(PT) 82.55 83.03 82.67
R* 0.67 0.71 0.86
Morphology maximum maximum maximum
Predicted  value 82.22 87.78 90.26
28w HAAde]l FXE TRGAEFIA deole dastd H2EW 50% 9

g3 AEEd TFE 50%E EFstY feeding rate(FR) 540 mL/min, atomization air
pressure(AP) 2.15 bar, product temperature(PT) 83.03°ColAd <&o] 87.78%7} & AHo=Z

95T F ATk

B-cyclodextrin, 1099l 313 3l+= y-cyclodextrin
o

= Aol Axsddn. = VIEA ol SXE TR ITAAEFFALYl Al
&

A ES Lol Alx WHoR fE55 IH7] &9 W9 W2 feeding rate (mL/min),

atomization air pressure (bar), product temperature (°C)%= 3}o] A3 A &2 response surface
methodology (RSM)< designs ©]-&3Fth. A= Table 199 XEA|sEH o 7ol =7]

06~12mmE ©]-&3ste] Ld7yo] Ax HAst =4S 435U
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Table 19. Size distributions and yields of each particle size of the fermented red ginseng

concentrate spherical granule improved consumer acceptance in RSM experimental design

Run Process  variable Size  distribution(%) Yields of
number FR® AP PT Below 0.6 mm 0.6-12mm Over 1.2 mm granules(%)
1 5.00 1.5 78 5.56 87.50 2.40 95.46
2 5.00 15 34 5.17 87.20 2.82 95.19
3 500 25 78 5.46 87.40 2.51 95.37
4 5.00 2.5 34 5.08 87.00 294 95.02
5 6.00 15 78 478 86.10 3.24 94.12
6 6.00 1.5 34 4.89 36.50 3.16 94.55
7 6.00 2.5 78 4.68 35.80 3.33 93.81
8 6.00 25 34 4.99 36.60 3.06 94.65
9 550 2.0 81 5.77 88.00 2.20 95.97
10 4.50 2.0 81 0.27 87.30 2.68 95.25
11 6.50 2.0 81 5.36 87.35 2.66 95.37
12 550 1.0 31 4.58 85.60 3.38 93.56
13 550 3.0 81 5.69 87.60 2.29 95.58
14 550 2.0 ) 4.46 34.60 3.50 92.56
15 5.50 2.0 87 4.38 34.30 3.50 92.18

FR means extract feeding rate (mL/min), AP means atomization air pressure (bar), PT

means product temperature (°C).

5ol FAE WEFTHEE Bgo] AXYYOR WIEA LS 06~12 mm 7]
o A
sl

(o

8
71sge] FXE dEIAESY gl HAY FE&E&
equation)< o3 7t}
Y=-523.912-51.750«FR+4.037x AP+15.389%PT - 75.000«FR*FR - 0.500«AP*FR - 1.475«AP*AP+
1.583+«PT=*FR +0.025«PT*AP - 0.100*PT*PT

9 Aol A Zhzre] Wl gkl Qe e Wl T84S Uele Fo=E g =47t
=575 HAs A dFS vITE AS st EE(Patel et al, 2006) 7154 0] FX
d7PolE AxT wf 7PF T8 A= AFF 1563898 ZEE product
temperature(PT) 942 & 4 Atk o= 59 W4 T feeding rate’} T7F 45 582
7kt As ofm ot

7154do]l T3 ¥ HagiESd dgols AxTd wl RSM Walel o& HA3e 2He
Table 20°] Attt RSM H A3} =42 feeding rate(FR) 5.10 mL/min, atomization air
pressure(AP) 2.14 bar, product temperature(PT) 80.73°CollA] 4&0°] 8827 ©°] € Ho=

71 st A3 (regression

il

i

BEZAEF
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A5T 5 Ak 71540l 1 B WAEFAEFY AWE ART © RSM A o9
AA4sto] U@ folFEe JEUE Rge] 0832 %S §48 Yrhiol 7s4el 27 %
WEFEE AR A% W RSM design® A 83E AL AATL &+ AT

Table 20. Predicted levels of optimum preparation conditions for the maximized yields of
the fermented red ginseng concentrate spherical granule improved consumer acceptance by

the ridge analysis and superimposing of their response surfaces

Preparation  conditions Levels for the maximum response surfaces | Significance
Feeding rate(FR) 5.10 0.530
Atomization air pressure(AP) 2.14 0.448
Product temperature(PT) 80.73 0.062
R’ 0.83
Morphology maximum
Predicted value 88.27

o M
rlr
-|N-‘
il
3@
l
o
Y
=
2
4z
)
i,

| o whepe] Wl o] @itk
Bae sl BAMoM fEo & dojud ggon £ dasy HiEY 50%E
o1 545 % 12 mm =719 4ol FEe Qe

6~
$ur viel o gol 44 Hglth

AEHoz 7|EAol FT3E Hageaddols £uto] o] #AAHY VEde TH
HAoy y-cyclodextrin® X% 3 F ginsenoside AZE°] od¥Y A3t= ojguin
Ags o o oo AL A LU= ATt

3) HYA E 73X SAH AT AFTZALY AAFE AZX
AHE FeFTaE7IAdA LA RSM FHA3s %7 feeding rate(FR) 540 mlL/min,

atomization air pressure(AP) 2.15 bar, product temperature(PT) 83.03°C A3} & 7%= 3}
& F5oIZYH7E o|&3t9 feeding rate(FR) 140mL/min, atomization air pressure(AP)
2.15 bar, product temperature(PT) 83°CollA] W& &A% Ad7do] AAES A% st} o
g Figure 32 498 F635 AB7IE ol&ste] Axd Aed 9 7[sAo] Sx1d Ta At

$% 9 Qgele] Apzleltt.
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Fermented red ginseng spherical granule

Fermented red ginseng concentrates ) ) )
improved with convenience

Figure 3. Picture for fermented red ginseng concentrates and the fermented red ginseng

spherical granule improved with convenience.

4 2a3AESY 480 SAEY R #5HIE (Al FFHA)

Table 21. Physical properties of fermented red ginseng concentrates, powder of fermented

red ginseng extracts and spherical granule of red ginseng extracts

Fermented red  Powder of fermented  Spherical granule of

ginseng red ginseng fermented red
concentrates concentrates ginseng concentrates
Yields - 8.2% 89.2%
Soluble time (sec) 11.3£0.31""% 15.7+0.82°* 6.4+0.31°
- 40.77+0.84° 14.89+0.32"

Angle of repose (°)

UMean=+Standard deviation (n=3)
YMeans with the same letter at same row are not significantly different.(a<0.05)
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2 @484 dextring

o (Maulny, 2005) @434 dextrin & ZF& <
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=
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=
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Table 22. Physical properties of fermented red ginseng concentrate spherical granule made

with various concentration of indigestible dextrin(IDD)

40% IDDY 50% IDD 60% IDD
Arctan(®) 15.46+2.74" 14.31+0.59"" 13.26+1.59°
Solubility (second) 7.68+0.28" 7.18+0.19% 7.74+0.29°

UNSD : Indigestible
YMean=+Standard deviation (n=3)

YMeans with the same letter at same row are not significantly different.(a<0.05)

W43 dextrin FEHS EElste] AlxE waEAEE dgoleo

ZA3}= Table 23 ¥} Figure 49 3 A%t

olr
Jim
oX,
=
=
&
M
i

Table 23. Sensory descriptive analysis results of fermented red ginseng concentrate spher—

ical granule made with various concentration of indigestible dextrin

Sensory attributes Descriptors 40% IDDV 50% IDD 60% IDD
Color 10.94+2.70° 10.69+1.60° 10.57+1.81°
Uniformness 7.93+2.71° 11.43+1.64° 10.79+1.91°

Glossiness 12.64 +£0.94° 10.64+1.38" 7.50+1.85°
Appearance . . a a a
Sticky finger 11.79 £2.31 10.21 £2.45 10.93 £3.47
Melting rate 7.79 £2.74° 9.42 +2.62% 11.36 +1.11°
Precipitation 11.79 £2.08"  10.93 £0.84®  9.64 £2.21"
Red ginseng 7.64 £2.06° 5.64 +1.89° 5.79 £2.58°
Odor Caramel 6.21 +3.63° 4.80 £2.88* 5.61 £3.67°
Coffee 4.17 £0.73° 3.07 £0.93 2.64 +1.03
Red ginseng 12.21+2.20° 10.36 +£2.56% 10.50+2.60°
Taste Bitterness 11.50+3.50* 10.47+3.33" 10.00+£3.97¢
Burnt 8.93+ 5.14° 8.14 +4.91° 8.93 +3.37°
Crunchiness 8.93 +4.49° 7.61 +4.13° 7.21 £4.00°
Texture Mouth melting 8.29 +4.34 ¢ 8.71 £3.63" 9.97 +3.28°
Roughness 11.47 +£3.96° 11.14 £2.53% 9.86 +1.44°
Bitterness 12.10 £2.55° 12.00+1.76" 11.90 £1.13%
Aftertaste Unpleasant 6.40 £3.33?% 6.36 £2.69° 6.61 £2.79%
Red ginseng 11.93 +1.84° 11.21 £2.20° 10.79+ 2.61°

YIDD : Indigestible dextrin

YMean=+Standard deviation (n=8)

YMeans with the same letter at same row are not significantly different.(a<0.05)
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Figure 4. Spider web for sensory descriptive analysis results of fermented red ginseng

concentrate spherical granule made with various concentration of indigestible dextrin
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(unpleasant), -4t BH(red ginseng) =7 £

(2) 71340l X9 HEZATSY &7o] §A ¢
(7}) B- ¢ y-cyclodextring o] &3

=
A 7lsAdel TxH TETAEFO

%7}

Gy ‘f:‘r-ﬂ g7go] A=Y &Y

ol ko] Az HAs AL FHsty] Aol

cyclodextin®] 223t 3 ojm o] XY aH7F Hojddl =15 27] A8 a-, B-, y-cyclodextrin®]

W EaeZde] g mEHES WsE

designs °]&3to] a3t 22 A3E AU

@ a-, B-, y-cyclodextrin(CD)& ©]| &% ETHEH

a-CDE& ol &3 M=ol A

[o
)‘-

)
l:'o[r
o o

3}o]  response surface methodology(RSM)S

2= 2aSESde] ndE ol 35 wivkt HES AT
Z

= =
T a-, B, y-cyclodextrin ZHzbel R FAbE o] R 5%, 10%, 15%7F H == §hel,
uk 0

b I |
e MT=Y o) 7z 2 g, B-, y-cyclodextrin Z}Z+& 73 ¥ sonicator °ll A
15% ot &uk 2 olnE ¥ Yt e egAEFA &ak ° oluE A4aA7]7] Y3l a
-, B-, y-cyclodextrin(CD)oll 4 AlAHES W #F5EAHY H7E HAEA(Stone and Sidel,

1993)& A AJale] Table 249F 22 A= At

WA S oAl AWl (sour odor) ¢F F4FWlAl(red ginseng odor)= F% y-cyclodextrin®l
EIHENE Yvegdon, G323 HAlE F2 a-cyclodextrinol A =3 &37F Ak ut EA
o = Aluk(sour taste)S F& B-cyclodextrinol A EH & ¥7F ddar, whutyp &0re F72 g
—cyclodextrinell A - & 37F IR

Fujo| A= Algk(sour after taste)> T2 B-cyclodextrindl Al X &37F A, vk &

Ak F2 y-cyclodextrinol Al £H & 371 A ATh
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Table 24. Sensory descriptive analysis result of the fermented red ginseng extracts

encapsulated with various a—-, B-

, Y—cyclodextrin amount

Senso a-cyclodextrin B-cyclodextrin y—cyclodextrin
ttrib 1t’y Descriptors
attributes 5% 10% 15% 5% 10% 15% 5% 10% 15%
S 3.4+ 4.0+ 43+ | 93+ 90+ 50+ | 54+ 2.0+ 3.2+
our p p . . . . p . ;
1.1 100 1.5° 1.2° 2.0° 1.0° 2.4 0.7% 0.8
Red 5.0+ 5.3+ 46+ | 7.2+ 50+ 48+ | 48+ 42+ 46+
Odor € , , , , , . , . .
ginseng 2.3 2.4° 2.6 3.1° 2.2 2.4° 1.9° 2.2¢ 1.1
et 2.0+ 1.8+ 3.0+ | 4.0+ 3.4+ 23+ | 3.4+ 33+ 4.4+
wee 07 05" 10° | 16° 15”10 | o5®  13®  11°
o 8.2+ 7.3+ 73+ | 64+ 62+ 62+ | 80+ 3.0+ 3.7+
r

ol 24° 29" 26 | 27° 290 26" | 220 38  15°
, 3.3+ 4.6+ 53+ | 66+ 86+ 9.8+ | 48+ 1.8+ 2.8+
Taste  Bitter cd be be be ab a cd d d
1.0 15 15 2.3 0.9 2.2 1.9 1.0 1.7
3.0+ 2.0+ 20+ | 33% 2.0+ 1.3+ | 35+ 2.8+ 1.8+
Sweet a ab ab a ab b a ab ab
1.2 1.4 1.0 1.3 0.8 0.6 0.6 1.8 1.0
3.2+ 2.5+ 3.0+ | 3.4+ 2.6+ 22+ | 6.3 9.0+ 5.6+
SOUI' ab a ab ab b b ab ab a
1.8 1.7 14 1.7 0.5 0.8 1.7 3.6 2.7
3.3+ 38+ 43+ | 70+ 73+ 85+ | 40+ 14+ 2.0+
After Bitter bdc abed abed ab abe a bdc de d
taste 05 0.8 1.7 1.9 05 1.7 19 0.5 1.7
Red 3.4+ 46+ 48+ | 46+ 62+ 60+ | 50+ 3.2+ 1.8+
ginseng 1.3 05 13" | 21 1.9 12 | 20 08" 1.0°

UMean=+Standard deviation (n=8)

YMeans with the same letter at same row are not significantly different.(a<0.05)

AEA O 2 B-cyclodextrine Alutell 25 g 37} S, y-cyclodextrine £&ut¥} $-4kuke]
EIHEA} =97] W&o e Ado 7 F cyclodextring &-83to] HEEAY ojuE A
st7] 98l ARgSH7I 2 STt

Y
"ol Sxd HaZFAEHY 2ol Zﬂi Aol BEFAEFY Lol 7|ads Eo

= =
HAxstaly] 98 wEEaAEEal uE B s £3— ¢t y-cyclodextrin &%

ES o XHEHNE gl tH(Table 25)
Hedo]l Sxd dagassdo 7|sAdes X717 918 B-¢F y-cyclodextringe RSM

designs o] &3l W7 A3 F &0te] digk 2 59U & S Agstolol @] Wi

of 2&utel] hajX SARAS AFRE AJh S EW EAHS o] &3 &%
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flo

Y=12.766 - 0.315%BCD-1.058*yCD+0.006*BCD*BCD+0.014*BCD*yCD+0.028+yCD*yCD
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9 Aol Al Zhze] Wil Skell Qe Aae ®Hde 84S vElE Aew A5 At
S5 HAZ A JFS HHvE AL ofn|sEE(Patel et al, 2006) B-F
y-cyclodextring ©]&3to] WggibsEdel &us ¥y e dHe A9 @ 1.0582 Zte
y-CD7} HA3 o] A3 E3E Hol: 24298 ¢ F Arh ol ¥y He F
y-cyclodextrin’} Z7} 4% &% ¥ g8 Z7leteE AS 9n) st

Table 25. Sensory descriptive analysis results for encapsulation effects of fermented red

ginseng concentrate encapsulated with various B- and y—cyclodextrin mixing combination

Process variables Odor Taste After taste

B-CD ¥-CD Sour Red ginseng Sour Bitter Sour Bitter
5 5 78+14Y%7 | 59+25 | 54+27%" | 81+2.1* | 51+25" | 7.1+3.3"
15 5 6.0£2.1* 4.8+1.6° 6.8+2.7° | 51£3.4" | 55422° | 6.2+2.9"
5 15 6.6+2.3™¢ 4.4+1.1° 6.4+2.7" | 4.6+1.6™ | 64+1.0° & 26+1.8°
15 15 5.0+0.8™¢ 59+16™ | 48%1.8" | 3.0£1.2° | 55+1.9° | 3.3x1.3¢
10 10 4.6+1.6™¢ 56+05” | 56%1.3" | 34+28™ | 55+15" | 51+3.0™
10 10 4.8+1.5™ 6.9+2.0" | 552,07 | 3.4£1.3" | 5121 | 3.62.2%
0 10 43%15° 6.0+0.9™ 6.2£2.0* | 3.9+3.0™ | 54+14a | 3.8+2.3“
20 10 45+1.7¢ 4.4+1.4° 51+2.8% | 4.8+2.3™ | 45£1.9" | 38+26™
10 20 6.4+0.7™ 8.2+0.4% 54+38%" | 27£21° | 50£21% | 3.7£1.9“
10 0 5.7+1.8" 85+1.2° 3.4£2.7° | 104+1.8" | 29+33" | 10.8£16°

UMean+Standard deviation (n=8)

“Means with the same letter at same row are not significantly different.(a<0.05)

Table 26.

Predicted levels of optimum preparation conditions for encapsulation effects of

fermented red ginseng concentrate encapsulated with various B- and y-cyclodextrin mixing

combination by the ridge analysis and superimposing of their response surfaces

Preparation  conditions Levels for the maximum response surfaces | Significance
B-cyclodextrin 5.08 0.02
y—cyclodextrin 17.18 0.18
R? 0.87 -
Morphology Minimum -
Predicted value 2.75 -

"ol SXd TaZAEFA Vads SAA717] fall B-¢ y-cyclodextring RSM
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H] &S response surface methodology (RSM) designg ©|-& 3l
%3} high pressure liquid chromatographyZ ©]-&3}¢]
7} Table 270 FE A3 upe} 2o}

g S e 2l S ginsenoside 9} y-cyclodextrin &2 ¥H3 F FHILES
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Table 27. Encapsulation effects of ginsenosides in B- and y-cyclodextrin

(unit : encapsulation effect 26)

Process variables Ginsenosides

B-CD ¥y-CD Rgl Rf Rbl Re Rb2 Rd CPK"
5 5 47.83” 49.96 37.72 70.21 49.42 91.85 2.59
15 5) 49.15 96.77 43.96 92.19 67.32 91.28 2.99
5 15 88.67 98.28 90.74 88.33 85.77 78.79 2.599
15 15 48.27 75.15 767 56.46 41.39 87.12 2.99
10 10 73.74 99.13 98.28 77.98 85.96 78.31 46.89
10 10 60.33 96.34 81.01 81.93 64.07 84.03 43.48
0 10 49.74 89.18 43.94 48.65 23.42 74.20 38.10
20 10 25.97 98.98 9.79 81.95 32.44 19.39 26.02
10 0 13.54 39.73 34.65 13.77 3.00 11.43 13.88

YCPK means compound K
2)Encapsulation effects(%)= [(ginsenosides contents in fermented red ginseng concentrate —
ginsenodieds contents after encapsulation)/ginsenosides contents in fermented red ginseng

concentrate]x100
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Table 28. Predicted levels of optimum preparation conditions for encapsulation effects of

fermented red ginseng concentrate encapsulated with various B- and y-cyclodextrin mixing

combination by the ridge analysis and superimposing of their response surfaces

Preparation Levels for the maximum response surfaces

conditions Rgl Rf Rbl Re Rb2 Rd CPK"
B-cyclodextrin 8.06 10.14 453 15.70 8.88 8.05 6.47
y—cyclodextrin 11.32 11.02 14.48 7.67 11.57 10.46 8.39
R 0.94 0.97 0.85 0.79 0.87 0.62 0.34

. Saddle . Saddle . . .
Morphology maximum ) maximum ) maximum | maximum | maximum
point point

Predicted value 86.42 95.69 83.18 91.68 82.83 99.13 32.26

UCPK means ginsenoside compound K
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o] &3
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sAts=do 7aAdS SAAT7] Y8l B-9F y-cyclodextring RSM designs
ginsenoside Rglol W3t £H a3/ £ AL AHsr] 98] SAEHS o g3 2
S AFE A} wrs g BEAS o] &3 ginsenoside Rgle 3 AW &3= A7) ¢3
A& A A (regression equation)S th23 2o}

Y (Rg1)=-41.248+8.899* BCD+12.538+yCD-0.308*BCD*BCD-0.417*BCD*yCD-0.301yCD*yCD

9 Aol Zhzhe] WQl gkl Qe e Wl TaAds Uele AoRE g AUt
=552 HAslY A PGS nHTE AL oust= R (Patel et al, 2006) B-9
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y-cyclodextrins  ©]&3le] HEZAiFEZN] ginsenoside RfS X3 sle dH+
11783 zr+= B-cyclodextrin’} #H A 3}o] A3 g5 Hols 2492 & F
y-cyclodextrin= H]a% £ egts dEWl 24 HAse dFS vA= A
ATh HaFAEZAe VsAHS TNV Y8 B-9F y-cyclodextring RSM designs
o] &3 H=N° ginsenoside Rfe] ¥£F &= &sly] ¢33 RSM W2lo &) 4 3te
& Table 28] EAIsEAY. RSM HA3 =312 B-cyclodextrin &% 1014 % ¢
y-cyclodextrin 11.02 %9l A ginsenoside Rfe] o] X3 ZT&L 9569%7F @ Aoz o=g
T Atk
171 93 B-¢} y-cyclodextring RSM designs ©] &3
P 58 A5 Adgstr] fa sAEA S ot v 2
S AyE A} ¥k gH 2 AS o] 83 ginsenoside Rb1o] EF AW &= A7)
Z 7 A) 4] (regression equation)& th&-3 72t}
Y (Rb1)=-97.300+18.255+BCD+19.906*yCD-0.587+BCD*BCD-0.893+BCD*yCD-0.547+yCD*yCD
9 Aol A Zhzhe] WQl kel Qe e Wil TaAds Uelle Ao g AUt
Eers A AT dFE A= AS v @dtk(Patel et al, 2006). whEbA B-of
y-cyclodextrine o] &3le] wE e F=N2 ginsenoside Rbl1S XF 3= dHle= A+
182555 zt+= B-cyclodextrin ¢F 199062 zt+= y-cyclodextrin + 24 2 ATis
el 23 HA st 43S A= As ¢ g Ak HEEATEFHY Vs S
A&l B-<F y-cyclodextring RSM designs ©] &3] 5599 ginsenoside Rb19 X34 T3 E
gelstr] 91gk RSM Aol 93] HAste 2712 Table ol AT RSM #H A3k =1
B-cyclodextrin &% 453 % ¢ y-cyclodextrin 14.48 %94 ginsenoside Rb1¢] Htl *F
82 818%7F 2 Aoz o3 &
1

ginsenoside

I;

0

(¢

1

b

g St ez 73S Z204717] 938 B-¢9 y-cyclodextring RSM designg o] &3
ginsenoside Rcoll st T 7 =& AL HAdsr] Yo TAEALS sl ey 2
ANE A} S EH A4S o] &3 ginsenoside Red] ¥4 HdW 235 A7) 3k A A

A4} (regression equation)< th&-3 2t}
Y(Rc)=-59.656+10.167*BCD+18.596+yCD-0.191*BCD*BCD-0.538+BCD*yCD-0.659*yCD*yCD
9 Aol A Zhzhel Wl el e e Wl F84S JEdE AoR A =4t

EETE HASt AT S vHTE AS @ th(Patel et al, 2006). webA B-¢}

y-cyclodextring ©]&3te] HEaEAFE=N ginsenoside RblE XFH 3st= He= A5 3
18596 zt+= B-cyclodextrin®] ¥2 A4#S YEW 3 HZASb S nxE=E AS &
J o

T Ark dE3AEE=do 7T F2AT]7] el B-9F y-cyclodextrin® RSM designs
o]-&3l TN ginsenoside R X% =TI E glst7] fgk RSM 2l 3] 4 st
Z712 Table 28 AT RSM HA 3 =72 B-cyclodextrin &% 1571 % <}
y-cyclodextrin 7.67 %°l| 4] ginsenoside Rb12] H o] ¥F && 9168%7} € FHow o=g
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e EEde 7aAdS A7 Y8 B-9F y-cyclodextring RSM designs ©]-§-3
ginsenoside Rb2e] Wit ¥4 &3 7} £ AS Agsty] 98 SAENS o o ]
2 AFRE AAJ. vkg ginsenoside Rb29] 3 Hul a3& d7] 9t 4
Z 2 A) 4 (regression equation)S th&-3 72
Y (Rb2)=-101.562+16.183*BCD+19.430xyCD-0.504+BCD*BCD-0.622*BCD*yCD-0.600%yCD*yCD

9 Aol Al 7z wil Skl Qe AgE WY 84S vEE Ze® A5 At
EeT5 HAg e A S vAgE As onth(Patel et al, 2006). wEb B-of
y-cyclodextrine ©]&3sto] g4t %"*—7}?@10 ginsenoside Rb2E& ¥ % 3= dH+= A5 #
17.973& zt+= B-cyclodextrin®] & % S Uely ¥3 HZ3lo| IS nF = AS &
T U FggAESAde 754 7]7] 3] B-92F y-cyclodextrin® RSM desigh=
o] &8l F=Ne] ginsenoside Rb29] 23 F3E &3] 918 RSM Ao oaf 2 she
Z71& Table 289 3xAlstdtt. RSM HA s x712 B-cyclodextrin % 8838 % <}

—cyclodextrin 11.57 %°l 4] ginsenoside Rb29] o] 5 &&2 283%7F €@ Aoz o=

oo
B
N

o mate o
BRI SN

[e) =
'é"é‘%]_

>

o

Ginsenoside Rde] EH &3+ RSM design A-&¥ #AFE A#AAS7F 062 2 070Kt}
e o ® RSMHow A ofglrh. 1 o]+  Ginsenoside Rd7}F HPLC <24 ol 4]
Aol Wl Holl Y= peak® wE]7F & ShEo] A&k A Fo] ofgly] wlEowE FdHTh w
A o E EAAYES T3 glo] Hasitt v aH #41& o] &3 ginsenoside RS EH
A 232 A7) Y3 A IA 2 (regression equation) T3 Z}

Y (Rd)=10.995+5.900% BCD+12.306*yCD-0.424* BCD*BCD+0.089* BCD*yCD-0.622xyCD*yCD

Ginsenoside compound K¢ ¥H &3 += RSM design 483 #AFE AAAF7 034 =
070Kt} A o Foxw RSMHEHoR e o ytl. 1 o]+ ginsenoside compound
K7} HPLC Aol A w F o Q= peak® |7} 2 <tuo] H&g HaFo] o] o
o2 FoEct webA ginsenoside Rd$F #o] thE #AAHES F3 &lo] dasirh wER
W BAS o] 83 ginsenoside compound Ko EFH Huy ayE A7) 93 AAAA 2
(regression equation) thS-3} 2t}

Y(CPK) =-2.627+0.740%BCD~+7.742xyCD+0.057* BCD+*BCD+0.000%BCD*yCD-0.046:yCD*yCD

RSM design EA41Z43 B- 9 y-cyclodextrindp &3 AHsZN9] ginsenoside EHEYNE
K &

#2135} 7] 9] ginsenoside Rd ¢} ginsenoside compound K& && 3= A2 w3z s+ Ealt}
i dekET

zZb 2] A ginsenoside 8% (Rgl, Rf, Rbl, Rc, Rb2, Rd, compound K)& #2413 A3y &)
Akl e AREE 4elx Rbl¥ Rglel HA st ¥ E 80| peake] WAo] 74 &4
golghs & + AT BAZEH Reld £H &8 HA3 £S5 RSM designo Z A
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T =R-Square #o] 0712 RSM #4°] 7Msds & & AL, 233 HAx12 B
—cyclodextrin®] 8.06%, y-cyclodextrin(%5)°] 11.32%
Atk T3 Rble ETHES HA3I 21dE RSM designl & ajAst 4= 9l3=R-Square #to]
0.89%2 Rgl® R-Square #t°] T H RSM #24o] ¢ # &8 = 4 J55 ¢ & A3, Rbl
o] £33 HAHEAL B-cyclodextrin®] 4.54%, y-cyclodextrin(%)°] 14.48% 4 ] 7} ¥ 3
&0l =25 ¢ 4 AAY. ginsenoside Rbl1¥ Rgle] ¥4 #H A3} 1@ Z+= Figure bdp 3%

Al BT o] At weirE HAREA S Al B-CD 5% ¢ y-CD 15%(B5y15)¢+ B-CD

il

e
=
N
o
He
it
1:011
o
o
=
dlo
o
4
+
%0,

15% ¢} y-CD 15%(B15y15) A& 77F 28ty Aluts Folv=d 237 Ao+ 4% 5 B
-cyclodextrin 5%, y-cyclodextrin 15%(B5y15) A&7} ZH a7 =2 A3 A Atk o

g HEgAE

Ay

)

2kl B-cyclodextrin 5%, y-cyclodextrine 15% % 3d}o] 7|34 S2&

o o] Azl o) g5 B4

T
i
.

B
anm

Tk
am

Figure. Ridge max graph for Rbl Figure. Ridge max graph for Rgl
Rbl > a& A3 =1 Rgl & & HA3s x4
- B-cyclodextrin(%) : 4.54 - B-cyclodextrin(%) : 8.06
- y-cyclodextrin(%) @ 14.48 - y-cyclodextrin(%) : 11.32
- R-Square : 0.89 - R-Square : 0.71

Figure 5. Ridge max graph for Rbl and Rgl

Ginsenoside £ H &3] 3t BAS ginsenoside 3% o] vl B oL} & 3
S & 4 Uk Figure 6914 gisenoside x5 XEW, Rbl, Rb2, RcollAl o] FZFodA
& 7R ®aE el Rglel Wi, @FolA ol F 7t ¥ Rfe Rg3 7F A
ginsenoside compound K(CPK)+= Rf¢} Rg37l @< 3 &4 E3ju™d A4 ET 5 Rbl, Rb2,
Ree {22 Rgl 9 RA®tE 23 Rgl¢ Rd € Rf Bt 2w, &ago] Ad 2 2

compound K ©]t}. Table 29+ ginsenosides &F7F X3 A] cyclodextrin®] &S w=X] o
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Rbl ¥ Rb2 =
SA® THRA} AL

KR
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&2 gojAE A & F AT

f 84

Algk Aoty Aol A Regl, Rf, Re, Rd, CPK+= B-CD gttt y-CD 4=
al

2

oz UEh} o5 y-CDAl © $AF THEN} dge & 5 Agdeh W
Y-CD 4%autt B-CD 5@l ¥ 2 Ao veh ofFe p-CD o

& & itk E3 =Y D3} Sl LAl F4E TPE

Hi,, |
T L >
Wi, E.A'\Q r\,%]'"!,f_ %Ilr&]
AT
FIH Y 'w-r’!""-:ﬁ""“ add
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Sy e, AT
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TiH

i, i
[ e ey ¥y

vyt K ] (T

CPK Rg3
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Table 29. Relationship among ginsenosides, constant of B-CD, constant of y-CD, predicted

encapsulation effects

Ginsenosides Constant of B-CD  Constant of y-CD  Predicted encapsulation effects

Rgl 8.899 12.538 86.42
Rf 8.182 17.524 95.69
Rbl 18.255 19.906 88.18
Re 10.167 18.596 91.68
Rb2 16.183 19.430 82.83
Rd 2.900 12.306 99.13
CPK 0.740 7.742 33.26

AZX o R HeH7F BAHEAY o AIo A B-cyclodextrin 5% ¢} y-cyclodextrin 15% =] €]
T7F 2uks Fol=d 237 A= Ayt TAEA A Rble]l B-cyclodextrin 4.54% <F
y-cyclodextrin 14.48%°1 A 7} EHEHN7} & Ao R o= HQonz HFgiNsEzd 1
o t3te] B-cyclodextrine 5% ¢} y-cyclodextrine 15% = 3slo] 7154 SX&

455 Aol Azl ol G872 shsivh

do 4
ok
i)

ot

(W) 7154 S8 TagFHdFFY €74 54 R #sH7 2%

7154 35 Yl B5H7F 2 ginsenosdie EFH A IS A 5le] Aol Aol wEg R
Mxsd i tste] B-cyclodextrin 5% 9} y-cyclodextrin 15%E o]g&3lo] 7|3 Aol &
e FaIadlols Azt 5 7Aoo SXH TEITAEFAL Yol AxE A
B ATE=AdTHE 50%, FA3A dextrin 40%, B-CD 25%, y-CD 75%E %3] &33k
T FEs AVIIE ol &ste] dAolE Ax stATE FrEs ZWIIE ol&ste 7sAde] T3
H g sadssd dfo] Ax WHoR fF5F W7 &9 X9 WL feeding rate

(mL/min), atomization air pressure (bar), product temperature (°C)E 3}o] 23 A&
response surface methodology (RSM)S designS ©] €3ttt Ad & 52387 &9 HZF
%712 feeding rate(FR) 5.10 mlL/min, atomization air pressure(AP) 2.14 bar, product
temperature(PT) 80.73°CollA A|xH &7Jole] A7|o] & & JAIY, S3=E S5
Table 307 #& A¥E AATh 7|5 THE BasHsFHALol= gxto A7 &

iy
2 SR WP SRR B me A A/E AF & 5 AU

_80_



Table 30. Physical properties of fermented red ginseng spherical granule improved

convenience and consumer acceptance

Granule size Yields(%) Angle of repose (°) Soluble Time (sec)
Less than 0.6mm 11.7% 11.31 + 0.00" 21.68+0.28"

0.6 ~ 1L.2mm 86.2% 9.44+ 0.67° 12.18+0.19"
Larger than 1.2mm 2.1% 8.11+0.47° 10.74+0.29°

(3) HIYA 2 7|50 FH FEZTHFESE g0 AAF 54 2 #5H7} 24
= 43}e] feeding rate(FR) 140 mlL/min, atomization air
pressure(AP) 2.15 bar, product temperature(PT) 83°C Z 7oA AlA|F=S AAe A 2
=]

71370] SXE TRFH T Lol SAS 24T Ay obdlek 2

b A4 2 &3
]

A4 2 B4l FHE BRFAEE Dol AAE A4 wmE e g v
Bol 5840l SAHASS &+ ANV, BE B Bol AHI s ALE Buel
Fonoks BES & F dol PATHEFY DAl APl FAHASS ¢ & AU

(Table 31).

Table 31. Physical properties of the prototype product of fermented red ginseng spherical

granule improved convenience and consumer acceptance

Angle of repose (°) Soluble Time (sec)

9.24+ 0.67 11.18+0.19

(Y) ginsenosides &%
A 2 7Edo] SE dagisEd Lol AAEF ginsenoside $EFS A A

= Table 329+ 2t}

Table 32. Ginsenoside contents of the prototype product of fermented red ginseng

spherical granule improved convenience and consumer acceptance

Ginsenosides Contents (mg/g)
Rgl 0.89£0.31
Rbl 2.54+0.59

Compound K 4.02+0.24
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(th) #5544 2 LAY 3 e

Aoy 2 7lsAe] FE YREFFEFY Aol &7 U AT PY mEe AU
AFOEA 2uA 2ApNA “LHel vhg Hb, “5Hel 1A 1™y, ‘9ol W Eoietm
A7l W 2ol s B7h A% Wit 61 248 FrhHo] MwA B JETRE U

ER Aot

Table 33. Sensory consumer acceptance test results of the prototype product of fermented

red ginseng spherical granule

Sensory Characteristics Descriptors Intensity
Brown color 10.69+1.60"

Appearance Uniformity 11.43+1.64
Shiny surface 10.64+1.38
Sticky surface 10.21+2.45

Red ginseng 5.64£1.89

Odor Caramel 4.80+2.88
Coffee 3.07+0.93
Red ginseng 10.36+2.56

Taste Bitter 4.47+3.33
Burnt 8.14+4.91

Crumbliness 7.61+4.13

Texture Melting ability 8.71+3.63
Roughness 11.14+2.53

After taste Bitter 5.00+1.76
Red ginseng 11.21+2.20

Overall Acceptance 6.1 24
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kst s g, shntole ) 3, dd S, dEy A, dREFT T a9 ol £%
W 2 JtH(Kim, 2012). Sterol & 2&EA4 &Aool 5] A+ sterolS phytosterol ©]2f

<

3}, phytosterol AAFAe] U Foll oF 01~08%% i3t Jthar st} Phytosterol

y 3 2 A%, AA7
Al &%l phytosterol®] FiE oF 2509FolH, FIsHA TlsA R #AY o] H=
phytosterol< camphesterol, B-sitosterol, stigmasterol, campestanol % -sitostanol & 5% ©]
t}. Phytosterol cholesterol®} 7|5 o] FAFSH A XEute]l 7]5d T3 a4z 283t 9
t}.  Phytosterol®] AL FAWHARZ ZFysHE9 FAFoltl. Phytosterol
HDL-cholesterol %+ triglyceride® ¥ 3tA1%] §lo] &34 2= LDL-cholesterol® %<& 7
A7) BR7E o] ¢EA Aot olHd EF FUHEY AotEde AZHHEET
(hypercholesterolemia) SFAFEEWE o} g} AAFCloAlE F97F 9l&o] delx] AUrHOstlund et
al.,, 1999). Phytosterol> T3+ 3}9F & ¥} (anti-tumor activity)”} 0 -°] 813 % th. Phytosterol
anti—colonic tumor &A1& 7}A]7] wji-o phytosterols t# 4% 3 colon cancerd /3o
T A tH(Bradford and Awad, 2007). o]¢]ol%= XT3 X g5g3y} Fo
&84 02 phytostrol &S Fol= FH Tol /N Ha ), o]yt =
2 7S AES gEHEgRE L e AddsAE HE EEAACNA v &3 (Dooley et al.,
1999) & e AFo= FAHo Ay vk 1¥ B =2 phytosterol®] 1Al tig 7|54 ©]
T QIAEA v 3 Eo]l W olE Ve AAFAAE &St g A7 Ha

sttt

_— —

z
c

o A sE9e 54

ke bS8 2D AduARow wolele] AAE A Tabe, HgTolY TEL
Tt} 1

(¢}

At HlSzshy kAo ok WHolA atE s Abake]l Ad slow ddA vt 19

Aabel B AN w2 7HA wjitel] el A Abgtel gk #EAQl AT JE HE A A
HAoz F&at7lole olEwol AUk olYF IAE Hekatr] s Aol A o
YATHHan et al, 2003, Yoo et al, 2003). A2+ A A4 B =Ry =4S 2859

A (callus)E =g tha, AEZIAA et Agdues 2A4LE Fiesta, o e &
oA AT RS dlste] BENEIIE o] &ste] 45~609 7t wiekstel AAbE I vk
(Son et al, 1999). o]¢} o] X2 wiFs S Abd Ak wikES Ak wi FARSE A
S dfola Az AR AYY Shako] & Aow HuHi 9lom(Kang and Kim,
2008), 1atellA = & 4 fle & YA ES et dvar BEawddv(Jeong et al,
2005). ARake kel 4 g R W9 ey S (Kwon and Sung, 1997), §x® 714
Y (Kim et al, 2012), @43} E3H(Kim et al, 2010), ttdAe] WA= &4 &3 (Nam et
al., 2012)%5°] H =3t

d
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Table 34. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate spherical granule coated with red ginseng hydrophobic extracts which is perfect

soluble in 90% ethanol(PSE)

Run Coded  variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 15 45
2 -1 -1 +1 5.00 1.5 55}
3 -1 +1 -1 5.00 2.5 45
4 -1 +1 +1 5.00 2.5 5%}
5 +1 -1 -1 6.00 15 45
6 +1 -1 +1 6.00 1.5 55
7 +1 +1 -1 6.00 2.5 45
8 +1 +1 +1 6.00 2.5 55}
9 0 0 5.50 2.0 50
10 -a 0 4.50 2.0 50
11 +a 0 6.50 2.0 50
12 0 -a 0 5.50 1.0 50
13 0 +a 0 5.50 3.0 50
14 0 -a 5.50 2.0 40
15 0 +a 5.50 2.0 60

FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).

g EAEEFAe F5S UAE7] e NSHWE 70% F4890 ngE shafo] 10%7}F
HEE st NSHW7F #ag4te59 d7go]9] 5%7P E]E% B3ttt NSHWE 70%
Howegba o] o] FE oA e o =84 =
4 = AS B 5 ol wEb NSHW 10%%@%‘3 150um o g o2 of 73}
"o AFESIA Y. IR AL 55 FH7|E o] 83} feeding rate (FR), atomization air
pressure (AP) ¢} product temperature (PT)S W<elo g &lo] Wb FHEMUIHS o] &3 I
Azt At WHEEUEAN FAFAEAAGR YAl Table 350 FEAISAT
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Table 35. Experimental design of fluidize bed coater for making fermented red ginseng
concentrate spherical granule coated with red ginseng hydrophobic extracts which is not

soluble in hot water(NSHW).

Run Coded  variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 2.0 40
2 -1 -1 +1 5.00 2.0 50
3 -1 +1 -1 5.00 3.0 40
4 -1 +1 +1 5.00 3.0 50
5 +1 -1 -1 6.00 2.0 40
6 +1 -1 +1 6.00 2.0 50
7 +1 +1 -1 6.00 3.0 40
8 +1 +1 +1 6.00 3.0 50
9 0 0 5.50 2.5 45
10 -a 0 4.50 2.5 45
11 +a 0 6.50 2.5 45
12 0 -a 0 5.50 1.5 45
13 0 +a 0 5.50 3.5 45
14 0 -a 5.50 2.5 35
15 0 +a 5.50 2.5 555}

FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).

product temperature (PT)S ¥

EREA FATAYHE DA
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Table 36. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate spherical granule coated with various by-products of hydrophobic red ginseng

extracts
Run Coded  variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 1.5 80
2 -1 -1 +1 5.00 1.5 90
3 -1 +1 -1 5.00 2.5 80
4 -1 +1 +1 5.00 2.5 90
5 +1 -1 -1 6.00 2.5 80
6 +1 -1 +1 6.00 15 90
7 +1 +1 -1 6.00 2.5 80
8 +1 +1 +1 6.00 2.5 90
9 0 0 5.50 2.0 85
10 -a 0 4.50 2.0 85
11 +a 0 6.50 2.0 85
12 0 -a 0 5.50 2.0 85
13 0 +a 0 5.50 2.0 85
14 0 -a 5.50 1.0 75
15 0 +a 5.50 3.0 95

YFR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).

B3-S ALl 1 &l;
&5 TA o R e HA(Response surface methodology, RSM)2] T4 SHAI A S o] &
st HA 271& 24 3 T HAxRAS TAHOZ 1, 6, 9% ZHE FFol UHxH dagTi
2 d7olE A %3 tH(Table 37). A x4 FHS e v AlEH HFEAZ o
7§ol= 0.8-2.6 mm 71 E 1Kg FY3t FrestiA SAzrAEES Z-He 9o

ARHAA 9 A= F&I o JA AVIE v, HAEzA g 0.8-26
mm TE&S TAHORE FA BAste] AAE =EAT
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Table 37. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate spherical granule coated with various micronize red ginseng powder

Run Coded  variables Process  variables
number FR" AP PT FR AP PT
1 -1 -1 -1 5.00 2.5 75
2 -1 -1 +1 5.00 2.5 85
3 -1 +1 -1 5.00 3.5 75
4 -1 +1 +1 5.00 3.5 85
5 +1 -1 -1 6.00 2.5 75
6 +1 -1 +1 6.00 2.5 85
7 +1 +1 -1 6.00 3.5 75
8 +1 +1 +1 6.00 3.5 85
9 0 0 5.50 3.0 80
10 -a 0 4.50 3.0 30
11 +a 0 6.50 3.0 30
12 0 -a 0 5.50 2.0 30 ]
13 0 +a 0 5.50 4.0 80
14 0 -a 5.50 3.0 70
15 0 +a 5.50 3.0 90

UFR means feeding rate (mL/min), AP means atomization air pressure (bar), PT means

product temperature (°C).

(3) FFA4o HAHE LEZAHFFY & AAF A4

LESaESd ol FEWA ZHE S8 A TAEVAEES dEIAEEFY
d7gole] 6%7F HEE IWYIIAES W FHFUAZAV SFEA7] ol FHFol HAE ¢E
TAEEY o] AAFL TAZAELS 10% s=7F HA B &35te] 55 =Y
71E ol&ste] HaEEHAL ol 6%7F HEE AWt AAFS AxsA 4tz
At EE o] &3 FFo] BxE Tagissddgol AAFEe] IBEALS AP & 55 2
g9l HAHzH1S 1183} feeding rate (FR) 110 mL/min, atomization air pressure (AP) 3
bar ¢ product temperature (PT) 80°Coll 4] Al A &S A AL T}

(4) Ginseng berry ¢ Za 34 EFE &7 Ax Y Y
71340l FHAS 98] A E¥ ginseng berry ¢ WE I A sEN SgEo ujggnH|d wE

ginseng berry ¢ @a 34 F5d E3E &) Ax WY HAH3E A
(7h) GFSP-4742 wigH] & o]&3 &74o] A= HAH 3

Ginseng berry concentrates 109, fermented red ginseng concentrates 37%, indigestible
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dextrin 42%, honey 4%, niagara 7%S &% 3} ginseng berry g sAEEd 23E o
Jol AxE AEIIT olu FEes IZE7] 9 e Wl feeding rate(mL/min),

atomization air pressure(kPa), product temperature(‘C)2 3tR oW, F5& ZH7] +9 =4
2 Table 389 # A3

(1) GFSP-4730 #i&H| & o] &3 &7 Ax H A

Ginseng berry concentrates 10%, fermented red ginseng concentrates 37%, indigestible
dextrin 35%, honey 6%, niagara 12%% <%3to] ginseng berry ¢ @& $A4sFHd &
7ol AXE AEsATE olw fes ZE7] 9 29 Wl feeding rate(mL/min),
atomization air pressure(kPa), product temperature(’C)2 3} oW, F55 ZHE7] &9 =4
< Table 399 EA|&FS T

(th) GFSP-6030 ®i3tu] & o] 8¢ &7go] Az H A3
Ginseng berry concentrates 109, fermented red ginseng concentrates 37%, indigestible
dextrin 31%, honey 7%, niagara 15%E <&3%3l9] ginseng berry ¢ @34 s=5d =g =
Aol AxE A=A ol feT ZB7] 9 F719 Wl feeding rate(ml/min),
atomization air pressure(kPa), product temperature(‘C)Z &t om F5F IZE7] A9z 04L
Table 40 A3
Table 38. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate and ginseng berry concentrate mixture spherical granule mixed with 42%
indigestible dextrin (GFSP"-4742)

Run Coded  variables Process  variables
number FR” AP PT FR AP PT
1 -1 -1 -1 5.00 2.5 68
2 -1 -1 +1 5.00 2.5 74
3 -1 +1 -1 5.00 3.5 68
4 -1 +1 +1 5.00 3.5 74
5 +1 -1 -1 6.00 2.5 68
6 +1 -1 +1 6.00 2.5 74
7 +1 +1 -1 6.00 3.5 68
8 +1 +1 +1 6.00 3.5 74
9 0 0 0 5.50 3.0 71
10 -a 0 0 4.50 3.0 71
11 +a 0 0 6.50 3.0 71
12 0 -a 0 5.50 2.0 71 '
13 0 +a 0 5.50 4.0 71
14 0 0 -a 5.50 3.0 65
15 0 0 +a 5.50 3.0 77

YGFSP means ginseng berry concentrates and fermented red ginseng concentrate spherical
granule ’FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT

means product temperature (°C).
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Table 39. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate and ginseng berry concentrate mixture spherical granule mixed with 35%

indigestible dextrin (GFSP"-4730)

Run Coded  variables Process  variables
number FR” AP PT FR AP PT
1 -1 -1 -1 5.00 3.5 67
2 -1 -1 +1 5.00 3.5 73
3 -1 +1 -1 5.00 4.5 67
4 -1 +1 +1 5.00 45 73
5 +1 -1 -1 6.00 3.5 67
6 +1 -1 +1 6.00 3.5 73
7 +1 +1 -1 6.00 4.5 67
8 +1 +1 +1 6.00 4.5 73
9 0 0 5.50 4.0 70
10 -a 0 4.50 4.0 70
11 +a 0 6.50 4.0 70
12 0 -a 0 5.50 3.0 70
13 0 +a 0 5.50 5.0 70 1
14 0 -a 5.50 4.0 64
15 0 +a 5.50 4.0 76

'GFSP means ginseng berry concentrates and fermented red ginseng concentrate spherical
granule ’FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT

means product temperature (°C).
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Table 40. Experimental design of fluidize bed coater for making fermented red ginseng

concentrate and ginseng berry concentrate mixture spherical granule mixed with 31%

indigestible dextrin (GFSP"-6030)

Run Coded  variables Process  variables
number FR” AP PT FR AP PT
1 -1 -1 -1 5.00 3.5 70
2 -1 -1 +1 5.00 3.5 76
3 -1 +1 -1 5.00 4.5 70
4 -1 +1 +1 5.00 45 76
5 +1 -1 -1 6.00 3.5 70
6 +1 -1 +1 6.00 3.5 76
7 +1 +1 -1 6.00 4.5 70
8 +1 +1 +1 6.00 4.5 76
9 0 0 5.50 4.0 73
10 -a 0 4.50 4.0 73
11 +a 0 6.50 4.0 73
12 0 -a 0 5.50 3.0 73
13 0 +a 0 5.50 5.0 73
14 0 -a 5.50 4.0 67
15 0 +a 5.50 4.0 79

YGFSP means ginseng berry concentrates and fermented red ginseng concentrate spherical
granule ’FR means feeding rate (mL/min), AP means atomization air pressure (bar), PT

means product temperature (°C).
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r
Moo
=1
o
o
¥ oo
o
ML
=S
2
BN
BN
B
fot

=
ATk AR ST w5 Sl Ax HAY =2 FHE flste] A HidE w5
(Concentrate of wild ginseng cultured roots) 100%(CWGCR 100), AH4F wjk 539 92.7%
o} AbAF vk B (Powder of wild ginseng cultured roots) 7.3%(CWGCR 92), Ab4b vf k-
5 87.6% I A4 Mg B 124%(CWGCR 86), AHAa vl 55 82.4%3F AH4k i
=

U BT 176%(CWGCR 82) 5 Ul 7FA wigh o2 BERAZRI|E ol &3lo] 44t wjd
ez B gz 2148 gAstgnt

18%% E3# F F nE FFol 40%7t =

ol

() ARFeesd ¢80 F3 Azxxd g9
o}

A M FE O 82009 A T 3



Table 41. Experimental design of fluidize bed coater for making wild ginseng concentrate

spherical granule mixed with concentrate of wild ginseng cultured roots 82% and powder of

wild ginseng cultured roots 18%.
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Table 42. HPLC operation condition for analysing ginsenosides

Operation Condition

Operation Unit

Carbohydrate ES, 5 um, 250x4.6 mm(Altech, USA)

Column

ELSD(Altech, SA), Temp.50C, N2:1.4mL/min, UV 203nm

Detector

Isopropyl alcohol (80:5:15)

. water

A ; Acetonitrile

Mobile phase

Isopropyl alcohol (80:25:15)

: water

Acetonitrile

Time(min) 0.0,

B

35.0, 50.0

28.0,

Gradient

26.0, 85.0, 100.0, 25.0

%B
0.8 mL/min

10 uL

Flow rate

Injection Volume

2H 7 73R EY

=]
=

il
3
)

R

ot

22 (Stone and Sidel, 1993)& ©]

=K

N
H

i

o]

Aol A sessione A A

S x
=

84 (FAF 3, oA5)

2

S

T o 7+ sessiond] 28 % A|ZFS OF 14

J|

E A5}

+ Table439l

gojel A9

i
-]

~

Lo
=

E °](10 cmx10 cm) <9l

Ag AAE 71 gel Al

B7he A9

sttt o

o

sheirh.

=
=

I

st 5

=
e

FZ7]0 4 85°Cell Al 24 %F

At

g

=
;QL

—_—

_99_



Table 43. Sensory descriptive analysis of fermented red ginseng concentrate spherical
granule coated with various by-products of hydrophobic red ginseng extract
Sensory ) o Std.
) Descriptors Definition Standard reference
attributes score
Color Color related brown Munsell color 5Y5/6 8
) Uniformness of spherical
Uniformness Glass bead 15
granule
) ) Glossiness when 0.1mL
. Surface glossiness of spherical
Glossiness i starch  syrup dropped on 10
_ ranule
Appear & aluminum foil surface
ance Degree of stickiness when
Sticky finger spherical granule drop on Sugar granule 5
finger
) Melting degree when spherical Melting degree when 2g
Melting rate . .
] granule melted in 10mL cup sugar granule melted in 10mL 3
n water
water. cup water
) . The red ginseng odor from
Red ginseng  Degree of red ginseng odor I 9
1% red ginseng extracts
The odor from melted
Od Caramel Degree of sweet odor ] 10
or caramel between finger
Coffee Degree o coffee odor The odor from grinded coffee 15
] i The ginseng taste from 1%
Red ginseng Degree of red ginseng taste ) 5
red ginseng extracts
) ) Bitterness from 0.0016M
Bitterness Degree of bitter taste ] ) 3
caffeine solution
Taste
Sweetness from 0.025M
Sweetness Degree of sweet taste . 4
sucrose solution
) ) Astringency from 0.5% alum
Astringency Degree of astringency . 7
solution
) ) ] Red ginseng flavor from 1%
Flavor Red ginseng Red ginseng flavor in mouth ) 10
red ginseng extracts
) Crunchiness of spherical Crunchiness from ACE
Crunchiness i 7
granule in mouth cracker (Lotte)
Texture . . . . .
Mouth Melting properties of spherical Melting properties of 2g 2
melting granule in mouth sugar in mouth
) . Bitter  after  taste  from
Bitterness Bitter after taste ) ) 3
0.0016M caffeine solution
After— Unpleasant after taste from
taste Unpleasant Not fresh after taste ) ) 7
as 0.5% prima solution
) ) Aftertaste from 1% red
Red ginseng Red ginseng after taste 15

ginseng solution
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Table

44. Descriptors,

definitions of descriptors and standard reference for sensory

descriptive analysis of fermented red ginseng concentrate spherical granule coated with

various micronize red ginseng powder

Sensory . . . Std.
. Descriptors Definitions of descriptors Standard reference
attributes Score
Color Color related brown Munsell color 10YR4/10 8
. Glossiness when 0.1mL
. Surface glossiness of
Glossiness . starch syrup dropped on 10
spherical granule . .
aluminum foil surface
. Uniformness of spherical
Uniformness Glass bead 15
granule
. Degree of stickiness when
Sticky )
i spherical granule drop on Sugar granule 5
inger .
Appear & finger
—ance Melting degree when Melting degree when 2g
Melting rate  spherical granule melted in  sugar granule melted In 3
10mL cup water. 10mL cup water
Precipitation degree when Precipitation degree from
Precipitation  spherical granule melted in  0.196g micronize ginseng 10
10mL cup water. powder solution
Floating degree when Floating degree from
Floating spherical granule melted in 0.1%g micronize ginseng 10
10mL cup water. powder solution
. . The red ginseng odor
Red ginseng Degree of red ginseng odor . 15
Odor from red ginseng essence
Sweet odor from malt
Sweet odor Degree of sweet odor 5
Syrup
. . Bitterness from 0.0016M
Bitterness Degree of bitter taste . ) 3
caffeine solution
. . Astringenc from 0.5%
Taste Astringency Degree of astringency & y ? 7
alum solution
Sour taste from 0.001M
Sour Degree of sour taste L . . 7
citric acid solution
. . Melting properties of 0.1g
Mouth Melting properties of .
. . . freeze dried coffee 15
melting spherical granule in mouth .
Texture granule in mouth
Mouth Hardness of spherical Hardness of 0.1g freeze 3
hardness granule in mouth dried coffee granule
Bitt D f bitter tast Bitter after taste from 3
itterness egree of bitter taste
€ 0.0016M caffeine solution
After . . Astringent  after  taste
Astringency Degree of astringency .
taste from 0.5% alum solution
Sour after taste from
Sour Degree of sour taste

0.001M citric acid solution
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