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Abstract

The objectives of this study were to investigate the quality characteristic of the nutrition bar with various concentrations (0, 5, 10, 20%)

of defatted ginseng seed meal(DGSM). Specific gravity and pH of bar batters were lower in bars containing DGSM. Specific volume, loss rate

and leavening rate of bars were decreased as DGSM increased. In color of bar crust and crumb, the L and bcolor values decreased according
to the level of DGSM added, whereas the a color valuesand A increased. The bars with 5, 10 and 20% DGSM had significantly higher

hardness value than control bar (p { 0.05). The result of sensory evaluation showed that intensity scores for color, flavor, taste, after taste

and texture were highest for the nutrition bar substituted with 20% DGSM. The nutrition bar with 10% DGSM attained the highest overall

acceptability score, Results indicated that optimal concentration of DGSM into the nutrition bar was 10%.
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’ Weighing ingredients of nutrition bar ‘

’ Creaming the butter with a whisk for 1 minute ‘

N2

Adding white and dark brown sugar and
beating for 5 minutes until light and fluffy

N

Sifting together the flour, ginseng seed meal
and salt into a bowl

N2

Cutting in with spatula
and rubbing in with fingertips

Pouring in soy milk to make a soft dough

N

Weighing 25g of dough and
spreading out evenly with a spatula

J
’ Baking for 13 min at 180°C in oven ‘

$

’ Ginseng seed meal nutrition bar ‘

Fig 1. Flow diagram of processing steps used in the
preparation of nutrition bar substituted with
ginseng seed meal



Table 1, Formulation of nutrition bar substituted with ginseng

seed meal
Concentration of ginseng seed meal
Materials
0% 5% 10% 20%
Soft wheat flour (g) 80 76 72 64
Whole wheat flour (g) 20 19 18 16
Ginseng seed meal(g) 0 5 10 20
Soy milk (g) 45 45 45 45
Butter (g) 30 30 30 30
White sugar (g) 27 27 27 27
Dark brown sugar (g) 18 18 18 18
Salt (g) 0.5 0.5 0.5 0.5
Baking Powder /4 tsp 14 tsp 1/4 tsp  1/4 tsp
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ojokuto] ZZA7HE Texture Analyzer(TA/XT-2, Stable Micro
System, UK)E AFg8te] ®l2x HAREA(Texture profile
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(hardness), &+ X(springiness), 3% Ad(cohesiveness), %314
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Table 2, Operating conditions of penetration test and texture

profile analysis

Operating conditions

Measurement

Crust Crumb

Test type Penetration test Texture profile analysis

Probe 2 ¢ mm cylinder probe 2 @ mmcylinder probe
Pre-test speed 2 mm/s 2 mm/s
Test speed 1 mm/s 1 mm/s
Post-test speed 10 mm/s 1 mm/s
Distance 30 mm 12 mm
Contact area 1 m’ 1w’
Contact force 58 5¢

A Zeollddl 1318 HAl ol AlFstela, & Jie] A=
T UL d gEde =R 9 ke A9 A UE AEE F
7Vl shoint. ArhEL gdutel A, 7, st L,
&, 7o) 22RHAEE, dgtelM e =) ARl V)5
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B AT Ante] EA A s spss(Ver,18,0) T2 1S o] &
ol U YPEAHEA (One-way analysis of variance)Z A5}
3, FoHel Aok & B9p(0.05 FEolA Duncan?] th
Z1H 9] AFH(Duncan’ s multiple range test) 2 74 5}3Ic},

1. 2R QI Bato] QbR ME % pH

22 el Bbe] £RO 2540, ZrhlAo 39 120,
ZAHL 24 35%, 3RS 5230, B5ElES 28 75%E VFERE
tH(Table 3). @] olAu Bike] pHE 6,272 UERGOH
A= L3S 33.61, aghe 10.66, bk 14.200.2 oF2 4
228 wSlth(Table 4).

Table 3. Proximate composition of defatted ginseng seed meal

(unit @ %, wet basis)

Content (%)

Moisture 2.5440.20
Crude protein 39.1240.51
Crude lipid 24.3510.20
Carbohydrate 28.7510.35
Crude ash 5.23+0.12

All results are expressed as mean = SD (n=3)

Table 4, Hunter color values and pH of defatted ginseng seed meal

Sample L a b pH
DGSM? 33614030 10064021 14204034

All results are expressed as mean = SD (n=9).

6.27+0.01

" Hunter L=lightness, a=redness, b=yellowness
? DGSM : defatted ginseng seed meal

N
02
00
£
re
H4
lo
el

T

=
ne

H'|

olabut Bko] Hrleks dalsle] Alz3k o} vk
pHS} W% =4 A= Table 59 2l Jgu} ¥wh=e] pH

iz Qe B Hrkegke] foldd Aolzh
B o m(p0.05), tZto] 7.24, FA7Rlro] 7.11-7.209] W
2 &9 pHEUE WA Uslged ol pH 6.278 %
= ¢AFE KEtez <l W] pil Yol Aoz
Al EL ol WAREZS 7S F7I(Kim KH 5 2009b),
o] BHS H7le] AZ3F TI|(lee GW 5 2010)04]

S 2 F 22 83 A A 297 A 3%(2013)

E 2 H7bgol Skl weh 7] whso] izl wsl
pH7F 8oz Fhadte] 2 Aol fAket s UER
o} wHd, olnby] JHRE 7k F7)(Kim sY$F Chung HJ
201D SRS #4E HUIeE F7)(Choi HY & 2009)¢] A
TFoMe FARS Hrige] S7igel wel vise] prt 3
Zhetthal Barste] oJhul WhEe] pHE HUMEHE FA|ES
pHell g3k whe AoR Als ) vhse] pHe 94 Al
HAFe 71, A, &, w71 5o TS ok ABRAE
o] FRo upegt wkxe] HA 2wert gon, A AeE |
X AHAol T @AdAIES Alnte] val Aol ¢
st 71Fo] wAlstaL AFe FHuyt At RiSe pHrb &
Ze)gdoll 717 7180l Ao GAMoe] oFeH
sk g Avhe] W2utS 7HAAl EthAsh D9} Colmey JC
1973). Bk=5e] Wee Rl AF 84 A=E et
W7be] F5, 318 WA FFHeF AR, U 2=,
ARE, EE T 93-S won dAAEe Hu], 237 7]
S nHthlee JS 5 2009). HFEo] H]Fo] EH&F
T7h FAEL YR 7o ZEsA o] EojA|
SESFE YR 7)Fe] i 24| Fahe] 2A o]
17] Ech(Pyler EJ 1988). ¥ AqtollA] <gogn} wh=
1.13~1.25g/mLe] W2 iz A7l
Fol= UERA] A B 27125 g/mb)olA 7F

=7 yebgon], olanu Buk 100 FrbdolA g v

#*(1.13 g/mLS Ech wige] By} wix Bds H7h
3 719 AfoMe dxTE FArkE ke feFel o]
7F YERgA] ol B AT Aol AX3tHlee GW T
2010 Kim KH & 2009b).

=2
o
N

=
Oizl

(

o
&
r X
fl

=

o
B
¢

»

P

fo o 1o, 10 10 T il of
i}
a1

Table 5, pH and specific gravity of nutrition bar batter substituted
with different levels of defatted ginseng seed meal

Substitute Specific gravity
level (%) pH (g/mL)

0 7.24+0,01%" 1.25+0,00

5 7.18+0.01° 1.1740.07

10 7.20%0,00° 1.13+0.03

20 7.1140,01° 1.20+0,05

All results are expressed as mean £ SD (n=3).
V" Different superscripts  within columns are significantly ~different at
p<0.05 by Duncan’ s multiple range test

3. FUdlo| HIEA, mY|EAE ¥ WAE

AabAEE Bk Ut ddule] vgH, wUIEHdE 2 AR
55 =A% A= Table 63 Zrh dumle] uw|g3Z &
1.30-1.79mL/ge] WHHIZ o] fojHog 7 #kon,
AapAEE B HUbge]l bl wel fAse AR
UeRl ATt odekute] &4 tiZTto] 11.59%0]3L, 5, 10,
20% A7bES ZHzE 11.27, 11.00, 10.67%= Qakxut Ek A
71eFe] F7MEel wel fFejdom £AEe] YolAE e
YERGTHp(0.05). AFAEE B 7t Jodule] AAEL U
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Table 6. Specific volume, baking loss rate and leavening rate
of nutrition bar substituted with

Substitute Specific Baking loss Leavening
level (%) volume(mL/g) rate(%) rate(%)
0 1.79+0,02" 11.59+0.46" 100
5 1524004 11.27+0.20° 971141 86"
10 1.39+0,03° 11.0040.15" 94 7421 34"
20 1.3040,04° 10.67+0.11° 91.99%0,94°

All results are expressed as mean = SD (n=8).

" Different superscripts  within columns are significantly different at

p<0.05 by Duncan’ s multiple range test
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Table 7. Hunter color values of nutrition bar substituted with
different levels of defatted ginseng seed meal

Substitute Crust
level (%) L a b AE2)
0 525810657 375016 16.43+0.21° -
5 48834035 44140 24° 16.1810,06" 3814037
10 47174055 532022°  15224016" 576054
20 4924047 598+012°  1565+019°  802%045"
Substitute Crumb
level (%) L a b AE
0 58341022 5814005 19.76+0.08" -
5 5530021 652005 1928008  316+0.19°
10 52.8040.11° 7.14+0,07° 19034007 5.74+019°
20 49.80+0.27° 7.75+0.09" 184240,08'  8.86+0.24"

All results are expressed as mean * SD (n=96)

" Hunter L=lightness, a=redness, b=yellowness

? 4E: total color difference

9 Different superscripts within columns are significantly different at p<0.05
by Duncan’ s multiple range test

Fig 2. Appearance of nutrition bar substituted with

different levels of defatted ginseng seed meal
(a): Control, (b):
substituted by defatted ginseng seed meal, (d): 20% substituted by
defatted ginseng seed meal

5% substituted by defatted ginseng seed meal, (c): 10%

5. YdokH}9| Texture &M

olES Hrbel dokule]l ZAS texture analyzerE:
olg3le] =43t A= Table 87 2t} J9ul AA] Aw
(hardness)Z 5A| 3 (penetration test) S o]-g-3lo] =43 2
I, gjzarol Bjske] QIAREE B HrbeEo] Sl o
2t Azl SV AdS UERATE TPA(texture profile
analysis)& ©]-83te] S FUYul UF o A=e sw 7t
T2 e Hlste] FErb ZRAsEARE QlakAEE B
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Table 8, Penetration test and texture profile analysis of nutrition bar substituted with different levels of defatted ginseng seed meal

Substitute Crust Crumb

level (%) Hardness(g) Hardness(g) Springiness Cohesiveness Chewiness
0 81.63+3.18"" 7431.68+582,69¢ 0.630.02° 0.45+0,03" 2910.86+636,98"
5 97.26+3.74° 6503.94%637.69° 0.660.02° 0.43+0,02" 1718,05+201.67°
10 104.48+2.92 8530.36+276.63" 0.65+0,01" 0.43+0,01" 1863.17+413.50°
20 109.13£1.01° 17566.68+822.89" 0.56+0,02° 0.4140,02° 3800.96+512.58"

All results are expressed as mean = SD (n=7)

" Different superscripts within columns are significantly different at p(0.05 by Duncan’ s multiple range test

Whgel R W fedez A et
(p(0.05). ©J(springiness)? 8% (cohesiveness)S Q1A ut
B Hrhdel s7HES skl on, A3/ (chewiness)=
Waol vatel 2B} Uk R Ahee] 27}
s AhEel QAR 2RI Lee s Q00
Pl Frks #ug Abdel G2 2adAolas 2z

S 248 A, Bvks Bu Bherel K wet A=
S ARYe 1T, WA SUAe sl X AT
o e %S et 9/1ee Wstel @nl, 2o
H9Y 2uE AZE ATCEUTHAET 2008)004] 2]
vbe] 2L ERF A3t Wlee] WrFel FHESE
Aot WAl Fkstel 2 o Avsl Axsddo), @
A3 A W Sl W Bk A%e ve
vol & aizsh g BeE ehiglch

kAL kg H7lete] Az Jguie] M FF vt =
27kl Wk ArHris A das rig 39 2on, 37}
A% BRE FHAM FAHZ {9 zolE: HYY
(p€0.05). Aokute] Ao thzito] 29582 7HE BHA Wty
R 5%, 10%, 2000 AAAE B Hrlwto] ZHzt 6.15, 9.34,
11,848 Z=R grheo] b i A7kl S7HdS
A A Qe ZeE YTt olE <l
A7bFo] 71E5E Hme FNnE ol Han F
Wi F7VeRe ARE Uehd A= A% Hol, v}
Fol F7IrE Jdute] Mol ¢ ofFil gk HA4Mg H
o olg} T2 Aw Wyt AWyt vERd Zlo= Algdd <

A S w29, Tl b R el 27t
248 e du PEges, ot RbAtel E5q
St B 20 Hn Y] delea Ang, o
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BAE e exues VAR SAT Aot dAEe

o, mouthfeele C12MxEl Bk H7lgo] EoldLE Qo
N ARA “AXE AR} BolA7] wjEel Aoz Azt
=

ggute] 7|aw=g Wk A= Table 99 2l V|E%
Be Gl 7t AR dg Z49 Zud fg 7ze
B7re Avtoltt. Wyt A gdvte] A, ¥, 22k, A
el 7|swolN dizrdt A7kt AR o
2l Zpol7h UERThH(p(0.05). JUute]l o] rEmE swuet
10% e B Hrkre] 7P A HrbElon, #
ZEEE 100 FkEe]l foHeR P ' WkE gt
oot g Fud i VEne BAHeR foFel
apol7h YeRgA] ekgkAlt Awbdom 509k 10% H7krol
Eo s Wty 2T 200 Frkro]l B e st
ot Jorte] ZZZHAHE, mouthfee)ol] T3l A¥kA<l 7]&
EE 10% A7kEe] frolHoR e V|SEE HoloH, 20%
H7kre] 71 WA H7FEATHp(0.05). AAHA Ve
tizTo] 3.86, H7kEol 4.16~5.239) WSIR 100 EL A7}
wo] 52308 FoHog 7P EA HrrEHA o, ibaut
Buko Hylslk oJombrl dxTRg AsEE A4S 4 F 4
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Table 9. Acceptability evaluation scores of nutrition bar substituted with different levels of defatted ginseng seed meal

Substitute . Overall
Color Flavor Taste Bitter taste After taste Texture .
level (%) Acceptability
0 33941 17" 386127 4024148 448+1.28 4324139 434+1.36" 3864149
5 5.11+1,06" 45541.07" 4861114 4.86+1.08 4,50+0.96 4.80+1.03" 4774111"
10 5.11+1,00° 4.70+0.87" 4571152 470+1.25 4754127 4.91+1.10" 5.23+1 41"
20 345+1.06” 3.93+1 37" 4.2011.67 4.14+158 416+1.67 398+118" 416178

All results are expressed as mean for twenty two replicates

" Different superscripts within columns are significantly different at p¢0.05 by Duncan’ s multiple range test
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