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Quality Characteristics of Yackwa with Red Ginseng Marc Powder
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Department of Food and Nutrition, Chung-Ang University

Abstract

The purpose of this research was to prepare Yackwa by addition of red ginseng marc powder to enhance its functional properties. For this
purpose, ginsenosides composition of red ginseng marc powder was analyzed and red ginseng marc powder was added at different
levels (1 to 15%) for Yackwa preparation. Also, their quality characteristics such as texture and color were measured and sensory
evaluation was performed. Four ginsenosides including Rg3, Rc, Rb2, and Rd were the most abundant forms in red ginseng marc
powder. With the increase of red ginseng marc powder, the properties of hardness, cohesiveness, and gumminess of samples decreased.
The a* value of sample was highest when 10% of red ginseng marc powder was added. With the addition of red ginseng marc powder,
the L*-and b*-values of samples decreased significantly (p<0.05). Based on the results of sensory evaluation, we recommended 10%

addition to prepare Yackwa with red ginseng marc powder.
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1. MERE 2 Al

2 Agel A48 W U4, B8, A% 238
A LAHCI, Seoul, Korea), F= 25F7]|(Seoul, Korea)
AFS A Ae HIYPENA FYste] AESHRA
on] Fapke BF 72X 2RO AT wob AF Az
71(60°C)ell 12413 = 7 5 245241 7](HANIL HMF-
1050, Seoul, Korea)Z #3153+ 60 meshA| = & & A}
S3lATh Agol AREgH A2kl ginsenosides EFE(Rb,
Rb2, Rgl, Rg2, Rg3, Rc, Rd, Re, Rf)> ChromaDex
(Santa Ana, CA, USA) ol T3t AR83t o, 2-
thiobarbituric acid, glacial acetic acidv Sigma Aldrich
Co.(St. Louis, MO, USA) AFS ARE3IoH = &
238 8-vjlQ] methanol, water, acetonitrile> LC gradeE A}
231912 ™, n-hexane, benzene< Duksan Pharmaceutical
Co. LTE(Gyeonggi-do, Korea) A|&= T3t ARE-sATH

2. SAHO| ginsenosides &&F 2

Table 1, Linear gradient condition of mobile phase for ginseno-
side analysis

Time Flow rate Water Acetonitrile

(min) (mL/min) (%) (%)
1 initial 0.6 85 15
2 0.5 0.6 85 15
3 14.5 0.6 70 30
4 15.5 0.6 68 32
5 16.5 0.6 60 40
6 18.5 0.6 58 42
7 19 0.6 45 55
8 21 0.6 10 90
9 22 0.6 85 15

Ginsenosides #AH-2 =) 7| FEUY BATHEE
0|83} th(Korean Agency for Technology and Standards
2008). &4H8F 71 1.0 g2 70 mL2] 70% methanol 3} &
Freta] 1AIZHESE 80°C ¥H24=Z(WNB, Scinco, Seoul,
Korea)oll A/l ¥E-SAIHTE Ao 2 W7zh A7l & Whatman
No. 41 filter paper(Whatman Inc., Piscataway, NJ, USA)E
o]-g&te] Tt F AT AR mE KO3 oty
A & AFE 70 mLe] 70% methanol2 7}5te] 2]
HFE WHESIATE BHE 333 dojzl oAFels BT
st 50°Ce] AZLE(MR-DO 72, Mirae, Gyeonggi-do,
Korea)ol|l Al 7AZ3F & Z/< 10 mLol A&3NAIA HA
2] 3} Sep-Paka Vac 3cc C18 cartridge(Waters, Milford, MA
USA)E ol&3t ofifste] UPLC &40l AR&3HTh
C18 cartridge®] A 2]E 913t 5 mLe methanol-&
cartridge®] o7 ¥ 20 mLe] SHTE M &
ko] ginsenosidest= UPLC(Ultra Performance Liquid
Chromatography, Acquity UPLC system, Waters)E ©]-8-3}
o 203 nmol|A] Tunable UV(TUV) detectorZ #233}53 T}
Acquity UPLC*BEH C18 column(2.1x50 mm, 1.7 pm)
(Waters) & AHE-319 2™ UPLC E4ol AFEH o]5739]
2712 Table 137} ZTHKoh EM & 2014).

3. 2fate| M=

ofy} Aol AREE= AF IS ov] Ao wet
Sk BZ(RGMP, red ginseng marc powder) 0, 1, 5,
10, 15%< 7Fstd Azstlom widnl= Table 29}
2. ofHE AFRdH= &AE Fig 13 Zow, WrkE
(wheat flour), &4} EZH(RGMP), #7]E(sesame oil)S
&3t FAZE AF 4lolAl & 3 Aol Wit AY
(BEH &2 FHFOE JHds Ax), &8, $5E F
7¥ste] 30 &% W= 3 & WSS o2 /A 40C]
372 (B190-6RRFS/C-E, Busungrh, Incheon, Korea)©llA]
302 T A F o S0l A4 2 em, T4 08
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Table 2, Composition of Yackwa with different red ginseng marc
powder

Flour RPD" Salt Pepper  Sesame oil
RGMP 0 100 0 0.5 0.1 20
RGMP 1 99 1 0.5 0.1 20
RGMP 5 95 5 0.5 0.1 20
RGMP 10 90 10 0.5 0.1 20
RGMP 15 85 15 0.5 0.1 20

YRGMP 0: 100% wheat flour with red ginseng marc powder (0%)
RGMP 1: 99% wheat flour with red ginseng marc powder (1%)
RGMP 5: 95% wheat flour with red ginseng marc powder (5%)
RGMP 10: 90% wheat flour with red ginseng marc powder (10%)
RGMP 15: 85% wheat flour with red ginseng marc powder (15%)

‘ Mixing of wheat flour, sesame oil, and red ginseng marc powder ‘

J
‘ Addition of the syrup, salt, black pepper, and kneading for 30s ‘

4

‘ Cutting the Yackwa dough ‘
J

‘Frying at 140+5°C for 5 min on one side, and 7 min on the other side

J
‘ Dipping on the syrup of Yackwa ‘

Fg. 1. Flow chart of Yackwa preparation with red ginseng marc
powder
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4. BAE H7} ofmle| BHEY &3
1) ==z

okto]l ZZAZES Texture Analyzer (TX.HDi, Stable
Micro Systems, Godalming, UK)E AR8-3te] =43} Th
4L oo FARE Ix1 em’ V|2 Fe} 23] ut
B F2 A% (two-bite compression test) > E U5 & probe
36S ©]-83to] pre-test speed 2 mm/s, test speed 2 mm/s,
post test speed 5 mm/s, distance 4 mm, time 5 sec, trigger
force 5 g& Ao 2 =AYt} force-distance curveZ5-E]
74314 (hardness), ©F2}/d(springiness), -8-%/3(cohesiveness),

b4 E 22 7}51s] 2] 4] 307 7 63 (2014)

X8 A(chewiness)2] TPA (Texture Profile Analysis) at<
TRt

2) otnfol M =4
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5. SHEA

AhoA LojX BE Ay 3 REE S73810] Statistical
Analysis System (The SAS system for windows ver. 8)<
o] 43l WFI BEUNE BASAT PBRAEA
H(one-way analysis of variance)oll 2Jste] 24 HFSS
stRom, Hyt 7ke] 9|42 Duncan’s multiple range
testE ©]83} p<0.05 FFolA AS3HATh

M, Zap o pa

= =
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1., 49| ginsenoside &t2f
UPLCE o] &3} ZAakuko] ginsenoside $HE-S 4

Rom Rgl, Re, Rf, Rg2, Rbl, Re, Rd, Rg37} £ =Y
TH(Table 3). Rgl-2 &%dlel] 0.21 mg/g THEUoH &
Ak AA AR E F Rg3 (3.78 mg/g)S 7MY Bol &
3t gom 1 9l A Ale| = &aRS Re>Rb2>Rd
£ 07 =7 YET Ginsenoside RdE &9H2HE &)
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Table 3, Ginsenoside composition of red ginseng marc powder At} =T chewiness 2%©] 2046.70 go]lRil, T4t
(unit: mg/g) Hh BehS 1% H7F 3 - 214946 goE foHo=
Contents of ginsenosides 7P = S Uehiem Ak £ 5-15% 3
Rgl 0.2120.01" Abololl A chewiness@t2 fr2]Z ZpolE Holx] At
Re 0.17+0.01 o]+ Park KM (1997)°] Ei1gh nje} zho] Z4ka) okt &
Rf 0.56£0.02 Az vpA s dAlo] JA A IAA = AHE A
Rg2 1.21+0.04 jlﬂl E’]?ﬂ %:}%]OJV‘O] 9},131].9] CheWineSS%}]&-oﬂ TE Ogéo]:.%
RbI 1.5720.05 n|2)7] w2, 48 F= ol s Hrteke A
Re 2 560,12 S A7Vl T2 chewinesse] 221 Aol 7} YERY
Rb2 2.36+0.10 A B sleR Aadn
Rd 2.28+0.03 2) Mg
Red 1000 A Bel Gt okl A WAE JEe
e a*Zk(redness), b*(yellowness)& =43t om 1 A=

] Table 59} &t 4 B2 HrlehA] 42 dizxa oF
o]-gstd TPAE 574382 A= Table 49} 2t 7}9] L*Zh(lightness)S 70.4101F0m, ikt Bk 7}

i 222 VKA 42 tixT ko] hardness B ) go] Z7}e = okwto] L*Zl(lightness)S §-o)F o2
& 4920.06 glem’o]Ra F4bat Bug 747}, 5, 10, ZHadhs AES RYTHp<0.05). a*Zk(redness)S Al Fol)

15% Z7¥5tol] whe} hardness @2 9] 21Q Afel& Holw we} 4.64-6319) WS Byom, FTadul Buke Hr}sl

sk Ao Z YEPFTHp<0.05). Springiness= S48} oFsto] Ao t)zTol| H|Ete] axgro] Zv}etnh thE
S HUlekA &2 iR gtel 0.81%RaL, S48t 9] b*FX(yellowness)> 26.48-S VERY I, 4k 2 3
e 7S 9Fo] springiness#ke] M= 0.71-0.89% 7} Hlgo] STHETE Ao g At 4 B
Bod, T el FFel 10% A B UM E we g AR brghe 7.96-23.749) WE RAT
% 171)]\—% ‘/}E}Lﬂﬁ’iﬁ} O_}:jr,]__g] cohesiveness% %4\:’]'@1]' ‘F‘i‘% (p<0'05)_ Hyun Js_g]_ Kim MA(ZOOS)E ‘?;:_)‘\:]'_%13__'_1-,% 7‘37]_
< A7FHAl B tl=Te AF 051%A o T4 & 3 oFml= Tk Buk H7) v go] Zr}at= okmlo) L
4S HARGE AE 52 olHT W2 gh& YRR o] ZH(lightness)& O} a*Fh(brightness) S H7} vl-&3F
€ 3H BEE HUe AlEEe] gixTel vkl gz o] Zpol7} YO b*Fyellowness) S SrolAE AL
2] cohesiveness@t®] FHOR e Ho=Z YEhd Holgy Hustgch B Aol ekmte] A7ket Sakak

Gwon SYS} Moon BK (2007)9] 179t FARE A3E  wmuore 34 ay a2 Azsls w4 Eake] Aol
sl o= SR A Ty BUE OB WS iga5) i) T Sl o) Bg WaAA He

= WO=T
ol cohesiveness7h SoPmHl GRS FIA Ao AR g ojgd Az s ol@ W FuRE olgsta) o

d

Table 4, Texture of Yackwa with red ginseng marc powder

Hardness (g/cmz) Springiness (%) Cohesiveness (%) Chewiness (g)
RGMP 0" 4920+264.20° 0.81+0.01" 0.51+0.08" 2046.7+304.81°
RGMP 1 3475.68+204.07"” 0.79+0.07" 0.46+0.01" 2149.46+1438.70"
RGMP 5 2408.66+70.26° 0.71£0.06" 0.36+0.04" 607.15+102.39°
RGMP 10 2057.82+137.92° 0.89+0.10" 0.48+0.05° 877.18+136.61b°
RGMP 15 1881.67+77.01° 0.85+0.05° 0.42+0.10™ 672.51+112.73°

YRGMP 0: 100% wheat flour with red ginseng marc powder (0%)

RGMP 1: 99% wheat flour with red ginseng marc powder (1%)

RGMP 5: 95% wheat flour with red ginseng marc powder (5%)

RGMP 10: 90% wheat flour with red ginseng marc powder (10%)

RGMP 15: 85% wheat flour with red ginseng marc powder (15%)

YAll values are mean£S.D.

?*dmeans with different letters within a column are significantly different (p<0.05) by Duncan's multiple range test
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Table 5. Color values of Yackwa with red ginseng marc powder

L* a* b*

RGMP 0" 70.41£020%"  4.47+0.18% 26.48+1.89"
RGMP 1 63.26+1.00° 5.34+0.40° 23.74+1.54°
RGMP 5 54.13+1.63° 5.15+0.18" 18.14+0.45°
RGMP 10 44.67+0.77 6.31+0.52° 12.71£1.57°
RGMP 15 40.69+1.70° 4.64+0.13% 7.96+0.03¢

YRGMP 0: 100% wheat flour with red ginseng marc powder (0%)
RGMP 1: 99% wheat flour with red ginseng marc powder (1%)
RGMP 5: 95% wheat flour with red ginseng marc powder (5%)
RGMP 10: 90% wheat flour with red ginseng marc powder (10%)
RGMP 15: 85% wheat flour with red ginseng marc powder (15%)
YAll values are mean+S.D.

*means with different letters within a column are significantly

different (p<0.05) by Duncan's multiple range test

e AxSGL w o] Mo FFE v How 4

A
A%l A= Table 63} 2t} k2] 2] (appearance)>
Ak H7bero] wet Als Zhel] {o ]l xlolE Hol
AA H7F ¥l o] SUHErE fFodow A3 Er) Yop
FHTHp<0.05). &4+ Fv(red ginseng flavor)oll A= ZA %
o= BE AR Fhol FoAQ1 ApolE HolA| FUth =
Z|ZH(texture)> HET & A9jstar T4} 22 5-10%
A7k ) M s =T7F A JERoH, A1
k| (overall flavor)e 4 48 15% H713E <95
Aokl thzwd F92Ql Zpo]E HolA] FUth. A
Q1 A5 =(overall preference)oll A= &4 E2-S 10%
TEE UM W A= oA ApolE HolA] sk

O 15% H7breAE frodos de A s ghs
EFATHp<0.05). o]+ ¥4te] Efro & slo] 4k
S 15% H7FS o UF AshAl vEhuA] ofaet
YA GobA HEe s Fojmd o8 AZA4HIIT @
SAA A FE 15% HHE AS frodoezE £
g2 WrhE wekow, g4k Bahg 5% AU ot
ZZ] 7 (texture), DA<l A& E(overall preference) Al
7V w8 @S JEITh skARE 4k B 10%
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7F fiem, ofof 4k E-S 5-10%7HA A7k A

oFy} Efo] uly} Aitel| & A HX|A| FOoHA
ks Hrbebrle] A3 w59l AR AZEATH
Hyun JS9} Kim MA(2005) S4H2d-S A7) g M7}
e w FHA A T4 BT 4% HUPF HEY S
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2 AT e 34 dV|2E FE8ta 2 FAkE
ko] ginsenoside AJES A4S oM, SRt A
s 2Eg e Axstal oo FHAEALS 439
t}. &HkS ginsenoside 5 Rg3(3.78 mg/g)E 74 WOl
3t QoM TS0 Z Re>Rb2>Rd 0.2 %4 3+
Skl AATE A 28-S 2420, 1, 5, 10, 15%2] Hi
ARl 7R ofte) 223 &4 Aol A hardness
o] e A BEe] ol FU1Ee] wet 793
O F ZFA3IATE Cohesiveness= 24t8t B2 37)sh
of we} FX|7F HASHAT AMEs Sk 2] HUt
o] F71eell whel L*gh(lightness)™} b* #k(yellowness)2
AR o™ a*Fh(redness) F7lel= AT R
HsHdA Ay 4R BEe ks 15% H7ME A

N Olo{l
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Table 6, Sensory analysis of Yackwa with red ginseng marc powder

Appearance Red Ginseng flavor Texture Overall flavor Overall Preference
RGMP 0" 5.72+1.247" 2.92+1.87% 5.08+1.38" 4.96+1.54° 5.04+1.72°
RGMP 1 5.36+1.32" 3.36+1.78" 4.04+1.59 4.64+1.15° 4724127
RGMP 5 4.88+1.24° 3.60+2.00° 4.36+1.60" 4.44+1.42" 4.72+1.49°
RGMP 10 3.80+1.53¢ 3.72+2.34° 436+1.44™ 4.46+1.51™ 424+1.67°
RGMP 15 2.40+1.15 4.16+2.17° 3.48+1.50° 3.60+1.83° 3.1241.45°

YRGMP 0: 100% wheat flour with red ginseng marc powder (0%)
RGMP 1: 99% wheat flour with red ginseng marc powder (1%)
RGMP 5: 95% wheat flour with red ginseng marc powder (5%)

RGMP 10: 90% wheat flour with red ginseng marc powder (10%)
RGMP 15: 85% wheat flour with red ginseng marc powder (15%)

PAll values are meantS.D. The values are based on the 7 point scales. (1: dislike it very much, 4: neither like nor dislike it, 7: like it

very much)
3a-d

Az et e] 2] A 30 Al 635 (2014)

means with different letters within a column are significantly different (»p<0.05) by Duncan's multiple range test
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