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AAdS)E SEEA A ke 2 Xt S
5 A0.5mm)el Wil #dE AR gAZNY Az ARESRIH
sucralosei= (F°)o}Z2n}2}el(Seongnam, Korea), D-—sorbitol?} flavoring
agents= (F)o]o ~213E=Y & (Kunpo, Korea), magnesium stearatex= Sun

Ace Kakoh(Singapore, Singapore)ol Al Z+2Z} G-¢18} At}

2) EgAY 9 Az

st A H]= Table 13 o] ®ig stk Al
Foh sANzE it BEs Ae(24520.5C) A EF(High Speed
Mixer PKM—20, Pharmatech Korea, Hwasung, Korea)3d ¥ 22
(20.0£2.5C)oll A 1.3kPa®] d#Ho= ©EFA(Automatic Rotary Tablet
PKT—12, Pharmatech Korea)3}$itt.
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Table 1. Formulation for marking ginseng tablet candy.

Composition(%)"
Ingredients

GC-1 GC-2 GC-3
D—sorbitol 92.8 87.8 77.8
Lyophilized ginseng powder 5.0 10.0 20.0
Magnesium stearate 2.0 2.0 2.0
Sucralose 0.1 0.1 0.1
Flavoring agent (powder, mint) 0.1 0.1 0.1

100.0 100.0 100.0

D' GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder

GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder

GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder
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QAEIg AT o] By B Foll 22 944" 7 Alsvit e
] 2070 & A AA 2 (Ohaus Corp., USA)o &2 AHoFslo] H 5
ER At

23 2289 (Pyler, 1979)0.2 5 X
2 500 ml HWAAAHY o] HyE =

| e WRCL

sta, oAl Ee BAAYE Ya ] =& AR o AMES A
< 25 H2Ad-be Yo B39 54 § 1 Aol 3hE 33 vHEslo]
313

3) e

A== AAA (Color reader CR10, Konica Minolta, Tokyo, Japan)E&
o] &35} o™, Hunter L, a ¥ b @S = YEMAT. ojuf] ARE-3E =1l

o] HAX = L=98.46, a=—0.23, b=1.02°] 3]t}

el A7 (texture analyzer TA—XT2, Stable Microsystem,
Godalming, Surrey, UK)E AFE3IATH A& A4 =olE 217 3mm

= 3}o] TPA(Texture Profile Analysis)E A A8t} 7 % (hardness),
7N A (fracturability), 2 ¥ A (chewiness)S A A3t}

FAZAL pretest speed; 1.0 mm/sec, test speed; 1.0 mm/sec,

Al
=
2

O
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post test speed; 1.0 mm/sec, 10 mm DIA cylinder aluminium
probe(i.d., 1.0 mm X 7 mm), sample ared; 3.0 mm?, contact force;
5.0 g, threshold; 20.0 g distance; 5 mm, strain deformation; 90.9% =
sttt
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Al 3 A Ji B AV BAZAY Y g 54

AY 14l 1089 SFTE 7hste] sl LajA1Z1 § 8,000 rpmel
A 2083 A T4 0).

Abs- 9ol polyvinyl—polyilrrolidone(10g) & Y¥o] 5%t vortexing(4
2)% ¥ 8,000 rpmoll A 30#7F 9A SR THAT). o] A4S 39

o] wrEsle] dojx ghe A= S pH meter(ERH111, Elmetron,
Q
[e)

ige]
=N
ay
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o
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£
il
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AEE AE 10 g 3 =F5 100 mLS AFste] &aA)70 & 0.1 N
g o 57 2 wWi7h4] 0.1 N NaOH(mL)E =3} A=A 3}
o, 53] WHg Ae T FHFgS ERYSITH

o
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i®)
T
®
Ul

LA

At ] g2 AOAC(1995) Wrwel uwhegh AT E AT 25 A
5gS AAAE(AP210S, Ohaus co. canada)s o] &3t A, o]& %
W =217 HeF &) ol 105°CollA] Artdidxyos SA e

AEZ 38 W Aol 1 BEgke Fakginh

M) 14 #e 139 methanols @il A-2oA 587t vortexing
st & 123F AASATHE3 ‘ﬂi)- AAaE2(4°C, 8,000 rpm)3 ¥ A&
el = Al852 AFESEY. 0.1 mM a,a
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-diphenyl-B-picrylhydrazyl(DPPH) 2.9 mLel| A5 100 pLE Yo &3t
shal o] - E(AZ)oll A 30E7F HESAIZL Fe 517 melA FEFEE S
4819k, AsE e F9% DPPH Soize tehm thge) oz 7

2FsF3l o Butylated hydroxytoluene(BHT)E A ZT-2 AFE3IA T
(Mo et al. 2011).

DPPH &t Z A2 A% (%)= X 100

5) %34 = (Disintegration time)

200 10709l 108l(v/v)el SHRTE 7Fske] Z2(20.5£0.5°C)oll Al 200
rpme £E=Z wHkelm 18ekth 200 ubE FHslel WEA(Refractometer
PAL-1, Atago, Tokyo, Japan)Z 7At]¢] Ea& =& =A st}

6) w5714k

20-40t) 9y 204 S #ATHA odow MAIY B Ao EA i)
B diste] ARANSS A g & AsHALE ST D RE
o]-g3sto] 3xe] AR AlRHIE AAT F WP A4 Y 14
= AFe A dob AlTeddn. A8 HAAHS 48 =(overall
acceptability), 2] ¥ (appearance), %2 7 (texture), YH(taste), flavor)

1I--u=

5%, WOk 47, ok ATk 3W, BEOR ¥k 2%, ofF Huh: 1
A)om PEAE A,

H
H(color)e 74 HEWE(IF B} 74, WEOE F} 6%, oF1t E}
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A 4 A BAEA

RE AYRE 33] o) B SAste Mo + FFAAE EASH
ok Ao Fo#Q Afol= Student's t-test BU AAujA 4T
=2 (One way-ANOVA)o. 2 FA3glal, @324 S &3 Alae
SEA Y FHAFo] Aboldll correlation coefficientZ AF&Eath. L Al
A| AR A o] fold AL Duncan's multiple range test®, & A
=27k §9474AHL Student's t-testz FFATF BAEA = SPSS

(Statistical Package for Social Sciences, ver. 18.0, SPSS Inc.,

Chicago, IL, USA) X 2 1385 AL8-3}3iT)
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A 4 F A4

)
K
b

Al A Qi 2 A7E AT B 54

ol

1) =%
QA IS HUe BT e TS 54 Ay Table 29} sy
o AdAs I 2EE 5% HUbE 14602 yEhkal, Q14

BS 10% A7 8k A7 bte 1.45 g2 5%F7bek HA7bat 3 A sHA »}E‘r
o <A BUS 20%H 78 HUbES 1.46 go & Ut FUlelE Ak

s “
nglth ole @ Avks QU Bue] Frhteln thE RARY FFol

Table 2. Weight of tablet candy added with different amount of

ginseng powder extract

GC-1" GC-2 GC-3 F value

Weight(g) 1.45+0.022% 1.45+0.02 1.46+0.03 0.176

Y GC-1 : sedum tablet candies with 5% Lyophilized ginseng powder
GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder

? Mean%SD(n=3)

3 Different letters in a raw denote values that were significantly different
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A4 o] F7sFH A D—sorbitol®
2et=dl D—sorbitole] EFGIAT A FEA] JeE stelA Fu)7)
st Aor AfmdEnh ol ARl (2015)9] AFtelAN tiEd
A7bEe 77.88~75.93 mLE

Prood 8ok Mz
jakil
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)
E¥
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Table 3. Volume of tablet candy added with different amount of

ginseng powder extract

GC-1" GC-2 GC-3 F value

Volume(ml)  0.48+0.04"% 0.47+0.03 0.45£0.03 0.618

D GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder
GC—2 @ sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder

? Mean+SD(n=3)

3 Different letters in a raw denote values that were significantly different
3) A%

A EEE WIS BT Y] s SAT A Table 40 UE
itk Az Fodo|q AMAA (Color reader CR10, Konica Minolta,
Tokyo, Japan)® Hunter® & AEE Yel = L(lightness)#k, HS
AEE YEM & a(redness)gt, =ete] & YeERU & b(yellowness)

s SAsth Bes it B8 5%V AUk 67.89% 7HE
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Table 4. Color of tablet candy added with different amount of

ginseng powder extract

GC-1V GC-2 GC-3 F value

L value 67.89+2.65"% 64.53+1.49° 60.31+1.88 10.161

a value 5.09+0.93" 8.11+1.01° 9.07+1.11° 12.455

b value 14.87+1.84° 17.04+1.12*®  18.94+1.52° 5.370

P"GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder
GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder

? Mean+SD(n=3)

3 ab Means within a row by different Superscript are Significantly different at 5%

significance level by Duncan’s multiple range test.

A BES HUME BN Y 7 % (hardness), 7WAA
(fracturability), 2314 (chewiness)S =743+ =27+ A3+ Table 5 ol
AABFATE QA EFAY Y AR A4t o] 5% 3 7S 22,845.3,
1A BIS 10%H7ES 27,2494, QA4 BEES 209t
35,4185 082  FHIto] FMESFE Are fFoHom  FUHEIY
(P<0.05). o]& 24s A3 &

Ad 2], 2006)°] AFoA RS 5.87 & YERGAL, A4 B 3-9%
A7Fek HI7brel A 6.49~9.46 2 frolAow FUts) <

S UEAH. 4t BT AR A4t

5,301.8 & YEtom, <4t EES 10%3H 72 6 &
20% 7S 7,984.2 2 YEbgTE WAL Hubeko] 5% hto
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Table 5. Texture of tablet candy added with different amount of

ginseng powder extract

1)

GC-1 GC-2 GC-3 F value

a2)3)

Hardness(g) 22845.3+173.9 27249.4+2405° 35418544338  1325.991

Fracturability(g) ~ 5301.8+249.5° 6509.2+380.9°  7984.2+3495°  49.298

Chewiness 6208.9+334.5° 7899.3+489.3" 8549.7+359.8" 27.331

YGC—1 : sedum tablet candies with 5% Lyophilized ginseng powder
GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder
“Mean+SD(n=3)

3)a—c

Means within a row by different Superscript are Significantly different at 5%

significance level by Duncan’s multiple range test.

_2‘|_



A2 A QA B HU 838

Lo
e
)
)
At
oX,

1) pH

A BEE S7kske] AxF QA BHAEAY Y pHE SAT A=

et al. 2009, o= Qs M Ar71He F4 54
Toll A iz 4.8902 vebgar, 4t EEE 5.20% % 7HEE H bt
4.88~4.800.2 fojAow A4S YEho]l & ATt FARE dAdE
EhA ATt

o
2
>
Do
=)
S
)
lo
Q2

Table 6. pH of tablet candy added with different amount of

ginseng powder extract

GC-1" GC-2 GC-3 F value

pH 6.85+0.029”" 6.84+0.02° 6.80+0.01° 7.000

D"GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder
GC—2 @ sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder

? Mean£SD(n=3)

3) a-b

Means within a row by different Superscript are Significantly different at 5%

significance level by Duncan’s multiple range test.
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Table 7. Acidity tablet candy added with different amount of

ginseng powder extract

Gc-1" GC-2 GC-3 F value

Acidity (%) 1.67+0.45"" 1.84+0.75 1.92+0.85 0.099

Y GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder

GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder

2 Mean+SD(n=3)
¥ Different letters in a column denote values that were significantly different
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AL 6.37, 20% AL 6.372 5% H7ATH 10% H7bEe tha
Z7VeEar, 20% H7bEIE AolE gleE Ao ® yErgth o2 At
= A Bde] EAsts Ao 93k R 7 Fgow RIS

Aoz AR E M (Yoon et al. 2007), ©]+= vrFadd (2009)9] g4k

o

- —

S0yt
S A 2FEA] Aolae FA EA AFdA iz 30.22, <l
A B2 3~15% 247%% H7MEE 31.16~31.73 HY=E =7}ste] B AF<9)

Table 8. Moisture tablet candy added with different amount of

ginseng powder extract

GC-1" GC-2 GC-3 F value

Moisture(%) 6.35+0.56”"  6.37+0.62 6.37+0.89 0.001

Y GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder

GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 ! sedum tablet candies with 20% Lyophilized ginseng powder
?) Mean+SD(n=3)

% Different letters in a column denote values that were significantly different
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filo

e
N

Ik et47it¢] DPPH @tHZ 2759 A3+ Table
99Jr 2t E]r‘ﬂrﬂ iﬂ%—ﬁ DPPH7} vl d <bg st Afapr 2= A+
Lo wel FF=E A
KN

=
A = -
DPPH &zt &27%0] fF98os 73R thHP<0.05). 214k 34ks)
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sl 28 FAFXEY diol saponin, triol saponin® A& I}Ak3} A A &
, ginsenoside Ry, R & A2 3Akst @3}, ginsenonide Ry =3}
=7 upg-2o o] &ikslatgo] WM E ™ (Song ef al 2002; Joo et al
1992), oleldt AF5S BEW A st d=A AAas d4dd o
FE A, oY ZEEY XIE S BAs mel oste] kst
go] Z7FeHS YEH=H(Kim ef al 2000), ol AY (2014) 59 2l

o

o o

A s HrEet F7)e EA EA AFoA xS 37.04, A4 o
~5%F7 et H7bS 48.87~85.172 fFreHo R FUlste], B AT}
=7}

AR ARe BAT ol QA Bie] FAUST s B0l
o

AT 2 5 gl

Table 9. DPPH radical scavenging activity of tablet candy added with

different amount of ginseng powder extract

GC-1" GC-2 GC-3 F value

DPPH(%) 22.09+1.86""" 2657+1.26° 41.63+1.69° 119.321

Y GC-1 : sedum tablet candies with 5% Lyophilized ginseng powder
GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 ! sedum tablet candies with 20% Lyophilized ginseng powder
? Mean+SD(n=3)
» 27¢ Means within a row by different Superscript are Significantly different at 5%

significance level by Duncan’s multiple range test.

A IS Huiek BlgiY el FelE&E ZAy= Table 103 £t} 1
| oA BrS 59 H7FEL 251, A BES 109 HbAS
g &5 gAasde

1 1 7
H, 280l AW 5% HIES 540, 10% A7FS 3.97, 20% H7laEe



25302 1o Hlal] 7} #H7bro]l fFolAHoRE FUskiTh 3ol Ad
5% H7VES 7.14, 10% H7bES 5.75, 20% HIbES 3.640% F9F
o7 Z7el . 4R s 5% H7S 8.09, 10% H7tS 7.43, 20%
H7hrEe 5.84% F7FsIlon, 5E W= 5% MM 9.40, 10% 7kt
& 8.55, 20% HITE 64408 FoHo R FUlEkdth o]F 6~8E7}
A= vuEA F7rekR o™ 5%, 10%, 20% FH7ktol HS=dk gk UE
W, A4 Wsrh Bl ke 28, 38, 5Roew fo|Hor FUEked
. Hrlge] o Bal&Te 5E7A] 2 AolE HA o, 57 o]

2 abol7h wwshAl Uehigiet.
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Table 10. Collapse speed of tablet candy added with different amount

of ginseng powder extract

GC-1Y GC-2 GC-3 F value
min

2.51+0.09””  1.64+0.23 1.33+1.02 3.058
5.40£0.17°  3.97+0.28"  2.53+1.07° 14.800
7.14+0.11*  5.75+0.99"  3.64+1.01° 13.890
8.09+0.13*  7.43+1.48"  5.84+1.03" 3.684
9.40+0.08*  855+1.01°  6.44+0.09" 20.205
10.33+1.42%  9.34+1.08°  7.83+1.02° 3.378
10.2941.33°  9.89+1.43*  8.93+1.04° 0.898
10.38+0.98  10.22+1.32 9.59+0.09 0.579

Y GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder
GC—2 : sedum tablet candies with 10% Lyophilized ginseng powder
GC—3 @ sedum tablet candies with 20% Lyophilized ginseng powder

? Mean£SD(n=3)

9 27¢ Means within a row by different Superscript are Significantly different at 5%

_27_

significance level by Duncan’s multiple range test.



oAt S Hbsk elAgY o] ds A A3 Table 119 YERESL
o

ﬂl(appearance) olAF BukS 59" 7btol Al 8.612 LERRIL Q)

8.900.% 5% H7ltol wlal Z71stdar 214t
1S 20% FHIME 8.230% 5% H7batol wvlE| FAdte] eyl
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Table 11. Sensory evaluation of tablet candy added with different

amount of ginseng powder extract

Gec-1" GC-2 GC-3b F value
Apperance 8.6110.562) 8.90+0.73 8.23+0.83 0.513
Flavor 7.73£0.30 7.96+0.67 7.93%£0.72 0.133
Color 7.79+£0.68 8.09+0.54 8.89+0.65 2.147
as) b [¢]
Texture 4.96+0.11 8.66+0.55 7.33+0.66 47.077
Taste 8.10+0.20 8.44+0.26 7.98+0.64 0.991

Overall acceptability 6.03+0.33° 8.894_r0.11b 7.73+0.33° 81.004

Y GC—1 : sedum tablet candies with 5% Lyophilized ginseng powder

GC—2 ! sedum tablet candies with 10% Lyophilized ginseng powder

GC—3 : sedum tablet candies with 20% Lyophilized ginseng powder
“Mean+SD(n=3)
$a7¢ Means within a raw by different Superscript are Significantly different at 5%

significance level by Duncan’s multiple range test.
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Abstract

Quality Characteristics of Tablet Candy
Added with Ginseng Powder

Kim Jae-seong

Major in Food Service Management

Dept, of Hotel, Tourism and Restaurant Management
Graduate School of Business Management

Hansung University

The current study researches the product characteristics of
ginseng tablet candies with higher utility. With an increase in
health functional foods pushing up the consumption of ginseng
with high antioxidant features, the markets have developed ginseng
tablet candy products with higher health functionality that can be
easily consumed.

The samples were produced with 5%, 10%, and 20% ginseng
powder content. The weight of the tablet candies did not change
with higher ginseng powder content, the increase in ginseng
powder content decreased the volume of the candies in overall.
The brightness significantly reduced with higher ginseng powder
content, with a-value (redness) and b-value (yellowness) increased
significantly when the powder content increased. In terms of the
product structure, breakabilty and chewiness significantly increased
with higher ginseng powder content. Among the chemical
properties of the candies, pH significantly reduced when ginseng

powder content increased, while acidity slightly increased with

_45_



higher powder content. Water content increased with higher
ginseng powder content, plateauing after a certain point. In terms
of antioxidant activation, the radial scavenging activity of the
tablet candies significantly increased with higher ginseng powder
contents. The crumbling speed decreased with higher ginseng
powder content. In each experiment groups, the crumbling speed
significantly increased as time passed, with the acceleration being
reduced after five minutes. Each experiment group showed similar
results to each other. In palatability evaluation, higher ginseng
powder contents increased preference for appearance, flavor, and
taste slightly before decreasing again. The color palatability
increased with higher ginseng powder content, while texture
significantly increased before falling with higher ginseng powder
contents. Overall palatability was the highest in the experiment
group with 10% ginseng powder content, which indicates that it is

the adequate amount for commercialization.

[Keywords] Ginseng tablet candy, physical characteristics, chemical

characteristics, antioxidant activation, palatability
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