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Quality Characteristics of Muffins Added with Red Ginseng Marc Powder
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ABSTRACT This study evaluated the quality characteristics of muffins added with different amounts (0%, 3%, 6%,
or 9%) of red ginseng marc powder. The specific gravity of red ginseng marc muffin batter significantly increased
with increasing amounts of red ginseng marc powder (P<0.05). Weight and baking loss rate of muffin were not sig-
nificantly different from those of the control. Volume, height, and pH of muffins significantly decreased when amounts
of red ginseng marc powder increased (P<0.05). The moisture contents of muffins added with red ginseng marc powder
increased with increasing amounts of red ginseng marc powder. The lightness and yellowness of muffins and dough
increased as concentration of red ginseng marc powder increased. Redness decreased as concentration of red ginseng
marc powder increased. DPPH radical scavenging activity of muffins increased with an increase in the concentration
of red ginseng marc powder. The hardness, gumminess, and chewiness decreased with increasing red ginseng marc
powder concentration. Adhesiveness, springiness, cohesiveness, and resilience increased with addition of powder.
Sensory test revealed no significant differences in color, texture, and mouthfeel between the muffin samples. Therefore,
red ginseng marc powder can be incorporated into muffins up to 6% to improve functional quality of red ginseng
marc and minimize changes in quality. Futhermore, this study proposes the possibility of development of various

products using red ginseng marc.

Key words: muffin, red ginseng marc powder, quality characteristics, sensory evaluation, DPPH radical scavenging
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Table 1. Formula for preparation of the muffins with red ginseng
marc powder

Red ginseng marc powder content (%)

Ingredients (g)

0 3 6 9
Wheat flour 500 485 470 455
Red ginseng marc 0 15 30 45
powder
Butter 250
Sugar 250
Egg 250
Milk 250
Baking powder 17.5
Salt 3
Total 1,520.5
W F FHE S AFAAL vE wEL {AAE 0
w3y Bl 70 g¥ Mkl SIE 170~180°C, oA E 160
°CE d494 2 E(HDDO-3003, Han Young Bakery Ma-
chinery)oll A 30&7F W T8 Aol A 1A1ZF WA
A Az A
S 2aro] Aut ME 2
AR ut AR AOACH(24)e] 3ol FEL 105
°C F7rEzy, 29 A micro-Kjeldahl ¥, 24
WS Soxhlet F+5H9, 3]#2 550°C 2@ 3|3y oz HA
sheivt
HElol HIE 53
w3 wk=o] H)E(specific gravity)< AACC HH(25)9]
et ZRaer £ B AF ve] FAZ 4% v
F 7ol WEL V5 g, FAE S5kl okl o] o3
o WEsieith
Specifi iy CTBC
ecific gravity=———————
P 8 (C+W)-C
C: A9 FAl(g), B 959 FAI(g), W: 7579 FA(g)
HEQ 2O, 5, £0| ¥ Z7I2UE 5
QEAA AW HAS A2 4 147 FoF WAz
T ZAANBREOOR LIS ZHeY). vwe] Feat
Fole @ ALY 57h0) ARE Ag] 2 A8 39
e 245 & FJigte 2 Yehglon, sol= HH 9
A3 ol FRON FHOZ 25T VWS SQaAAT.
w7EAES WE TS v FAE 33 vk S48
obel 4ol theistel Axtaheint
Bakmg loss (%)_ Wbatter_wmuffin %100
Wbatter
HEQ| pH 53
WAL FoF Bl 5 g& FHAste] HlAC YL FFHF
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15 mLE 7}8le] vortex mixer® 187F £33} homog-
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A %= AMAA(Ultrascan Pro, Hunter Lab, Reston,
VA, USA)E o] &3} L(lightness), a(redness), b(yel-
lowness)& ZH7t 33] WHEsto] S4T & O Jagow
et 59 54 218 98 A9E T4 2 cm,
Ag 3 cm= #Ze AT AFEE AW (white
standard plate)= L3ko] 98.82, agke] -0.64, bgke] 0.33
o)At

MLl DPPH 2iC|H A7 &F

DPPH(1,1-diphenyl-2-picrylhydrazyl) 8tt]Zt &A%
< Blois(27)9] ol we} DPPHel| st 43 a7=
SAsAh WA 5 goll 20 o ¥-&S 718l vortex
mixer® 183 £%3}3 homogenizerE ©|-&3}o] 1,000
rpmol A 187 FEhgk & dAR2E STt o] % s
S # 3l Whatman No. 2 filter paper(GE Healthcare
UK, Little Chalfont, UK)® o]3}g+ §- DPPH 2ht]Z 47
T S4E A% AERE AREsith DPPH €92 100 mL
ol g-&ell DPPH 1.5%10" M& ¢ § 579 E¢s}d]
Whatman No. 2 filter paper® ©]¥}3}o] WFE1tt 96 well
platedll Al&E e} DPPH €98 1:4 M]&= £33t 37°Cell
A4 30%7F ¥H-8-A1Z1 3 ELISA reader(VeraMax Micro-
plate Reader, Molecular Device, Los Angeles, CA,
USA)E o] &3te] 520 nmellA FFEE AT AR
F o5 (electron donating ability; EDA)S A& & 713}
A & x2TH FFE A5 vuste] 2 gr)de] AA
s NEEZ ERRSIT

_ dET FIE-AE A7 3
EDA(%)= HET 59% =100

HElQ| texture =X
Wi 7AH 5442 HAe] UFE-E 3xX3%X2 cme] Y
3 7] 2 Z&} texture analyser(TA-XT Express, Stable

>

. 701—@ EH

Table 2. Operation conditions of texture analyzer

Classification Conditions

Type TPA (texture profile analyzer)
Probe type 75.0 mm cylinder (P/75)
Load cell 10 kg

Test speed 2.0 mm/s

Pre-test speed 2.0 mm/s

Post-test speed 2.0 mm/s

Trigger load 100 g

Distance 10.0 mm

Trigger force 5¢g

Micro Systems Ltd., Godalming, UK)E A}&3}o] A=
(hardness), % 2Hd(adhesiveness), =% 4l (cohesiveness),
e+ A (springiness), ¥4 (chewiness), 74 (gummi-
ness) ¥ H9dA(resilience)S 2 bite WA o2 A3}
o BE 542 73] v 459l AEg 717] 9] 4
Z7& Table 29 #tl,

ek Bake] AU g gelste] Alxg Wue AF
P 7= A (color), BHtaste), 7] (flavor), & ZH(tex—
ture), Yetol A9l =% (mouthfeel), T4 7] & =(overall
acceptability)®] H7} &-&o)] thslo] A-&3str]|&)stn
21EF5ka) s 408 o R ste] AAEth Hoke
94 Ax= Hrtetdla wHA A EE 45838t 598 7]
of WAy Zatx¥ HGAjol| wol Aot FA ATl o,
Al&27F vk weioh e QI9ks i3 A AW F v
A=E 7 eteE skl

SAXz|

A Al= SPSS 20.0(Statistical Package for Social
Science, SPSS Inc., Chicago, IL, USA)S o] &3] o+
w3 FF=HAE A4S, one-way ANOVAE o]&314
X0.05 ¢ 9 A Duncan's multiple range testZ A3}

of frol4Ql Aol g PF e,

-

| [

A g JRg RSt Table 3). FAb 2
=6
T

[¢) =1 =
B37%, W 11.7%, ZA% 0.9%, %35

Table 3. Content of water content, crude protein, crude fat, and

crude ash of red ginseng marc (%)
Samples Water Crud.e Crude fat Crude ash
content protein
Red ginseng 37,030 117406 09401 43403
marc
"Mean+SD.



Table 4. Specific gravity and pH of muffins added with red
ginseng marc powder

Red ginseng marc

powder content (%) Specific gravity pH
0 0.78+0.02*"2 9.100.02°
3 0.80+0.02° 8.67+0.01°
6 0.81+0.01° 8.40+0.01°
9 0.840.02° 8.16+0.07"

"Mean+SD.
Means with different letters (a-d) within a column are signifi-
cantly different by Duncan's multiple range test (P<0.05).
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Fig. 1. Photograph of muffins added with red ginseng marc
powder.
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Table 5. Baking properties of muffins containing different amount of red ginseng marc powder

Red ginseng marc

powder content (%) Weight (g) Volume (mL) Height (cm) Baking loss rate (%)
0 60.84+0.49™°"% 80.06+0.39* 6.22+0.06° 13.22+0.83™
3 59.81+1.08 77.88+0.36° 6.110.05" 14.48+1.52
6 59.97+0.55 77.00+0.42° 5.96+0.06" 14.46+0.67
9 59.98+0.84 75.93+0.21° 5.894+0.03" 14.45+1.09

YMean+SD. NS means no significant differences P<0.05.

Means with different letters (a-d) within a column are significantly different by Duncan's multiple range test (P<0.05).
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ik EFd 2 H7F M F4 B4 dFolME FA 5 =43} tH(Table 7). Dough®} crumb® W% Lzka 24
A7V T718E S5 pHYF Srolxlthal Hatste] 2 23 9 T bk diZwro] 71 A vEbska, S4B dUb
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crumb® AL azke thxato] 7Hd WA UEelwta, thx
HEle| =2 & ol vl FA4kEE Eke] HUleFo]l FUE G E aghe frol
Sahal o]l wule] A F o gl nA= AT Ao Z7F8IATHIX0.05). ol H7F Al=Ql Saheh 2
dolr 7] f3 WAL 30°ColA 547 FEFoE A As) o] L, a, b gkto]l 247+ 54.56, 4.37, 12.18%] A& nH T
AA i ] WskE 54 tHTable 6). & Aol A o FAHEE o] ALfgh Aol A4k my o] Aof 24 A
ARESE St ko] R S 6.37% %3 M| - Q) FFgE v = Ao AAH) Leedt Lee(31)E oF2
Az AFo] SR ke g xdolA 28.87%S YRS 7HE A7F v o] 4 EACA oF 7HR9 HTEe] 7t
], Al Bk Hrbgto] A= 31.33~31.54% % HETHE T2 L33 bEte AT agte ZUhsga n sy
o folH o e s YERATHIX0.05). o] ¥ om, Kim 5(33)¢ #4542 55 7H Hoted & o
TAhake] Afae] £E F5ET BAV U HeE AR Ao o]zetA 54 ATtellA 74 b HTbEe] FrhE el
HH13). A% 3Y T & tZzare] 78 TS 23.81%% e} Lakeh bake] Adtal agke] S7kghthal Basle]
own Fatdl B HUlre] o S 25.22~26.17% = AT-e] Aol dAsHATH
zaie fFo8oz =2 gaFs e A tH(X0.05).
Te A 65U T iRt Fi g 22.75%5 UER HEIe| DPPH EIC|Z AHHS
R, ke F Hb ] R §FE 24.04~24.54%F 2 Aol M= 4 S Hrhe wae] DPPH #hy
Sol A9l 2Fol7} gl Ao el wElA 59U Hot 7+ 2A%S A48 HFig. 2). WA ksl 2L o
wS Age A3 Ankz ow Fabul Bk Hulek Z7) Z29] 7.33%° vl8] A Bds Hrkek Mae 3% A

Table 6. Moisture content of the muffins with red ginseng marc powder

Red ginseng marc powder content (%)

0 3 6 9

0 day 28.87+0.58""? 31.42+0.47 31.33+0.40™ 31.54+0.14™
3 days 23.81+0.39* 26.17+0.08" 25.54+1.06™ 25.22+0.46™
5 days 22.75+0.91* 24.05+1.18* 24.54+0.45™ 24.04+0.92*

)

Mean+SD.
?Means with different letters within a row (a,b) and a column (A-C) are significantly different from each other at P<0.05 as determined
by Duncan's multiple range test.

Table 7. Color characteristics of muffins as affected by red ginseng marc powder

T
Hunter's color value”

Red ginseng marc

powder content (%) L a b
Dough Crumb Dough Crumb Dough Crumb
0 73.66+£0.05%  73.45+0.23° -2.09+0.03 -4.86+0.02° 24.66+0.04° 25.33+0.07°
3 65.37+0.42° 63.18+0.21° 0.910.09" 0.25+0.07" 21.26+0.12° 21.36+0.05°
6 59.74+0.14° 56.73+0.18° 2.47+0.04° 2.38+0.07° 20.37+0.05" 20.27+0.18°
9 54.90+0.19" 51.40£0.20° 3.49+0.01¢ 3.55+0.04° 18.99+0.08° 18.53+0.02°
"Mean=SD.

?Means with different letters (a-d) within a column are significantly different by Duncan's multiple range test (P<0.05).
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60 YE O™, 6% o] H7F Al Aol feH o FIte
5 b b S & AATHEXK0.05). EEALS txTte] 0.86%= 71
g 1 SHOLIL, FAR we] Arbdel FAHESE wA vebun
§ 404 (7/X0.05). Bae<} Jung(45)2] WU7}+5 H71e Wae] &
IS
3% w0 A EA Wt e o] dizwy WErke M7 1k &
2z el Atold pehiA ghgkrhm maehgla, Jungsh
€ 20 _ _ - N
T a Cho(43)¢] #v] &2 H7bel o3 mae] F4d 53 5t
5 w0l a Aol A v e Arhde] FAASE geyo] Ba
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0 3 : 9 o) 3 ARl Ml 7] te BEde duie o 5
Concentration (%) 6 2] 3.0 u
) . . . AATE SHAAL dFTo] 0.64%= 71 GHAl el o,
Fig. 2. DPPH radical scavenging activity of muffins as affected FAu Bk ol 2 o] I eS|
by red ginseng marc powder. Means with different letters (a,b) S S A7 oA Aol & YERHATHX
above the bars are significantly different (P<0.05). 0.05). AL thx+o] 641.32 g= 7 =4 YElg o
ke B Y-S 460.73~574.28 g9 HAE UrEMJ
ol A 11.67%, 6% A7 oA 40.81%, 9% 3 71l A o 6% H7MT7A Fo Ao R Faste BEFS HAFS
46.59%°2] #4tst &4 JdEhl o, o] g itkst & o ARAE S thxato] 550.75 g= 7 =4 vEhs o
AL Fahd B2 27 6%Y W oA FUHE B ek 2 Hrbero]l e Aaslglth ol Im &
tH(/X0.05). |3 Az Al el e+ A ikl A48 A (199 FF 7t& H7ist o] 4 755 H7HeHA
W ke Bke] Hrhe a3 o R wle 6‘&5}2% = % gzTrt Jygo] A vetutte A Ao
7‘1'\1 o=y W V5 F2 JFS UEI Flo= Kim 5(23)9 H& 95 H7ist o] f3do] v
H ) Jung® Cho(43)+ &w| &% H7teFo] F71Eel T U] SRS fhActhe AEE B AR dA
W}E‘r WA ] DPPH )zt A 5ol fFoAo=m F7hal3l sk kot JHE9AS txare] 0.26% 7P @A Lhet
o1, Yang 5(32)2 Snks9] o] Skl wat wow, Sabdh ko] Hrleko] FUVEFE FUtehe A
¥ o] DPPH 2}tz A7)0 ol o2 F7ksiivtal | < HoFAY
aakal glo] B oAt A} vjdh AEgE e,
Zang(44)e] A4t B JAA7FEES] 0|3 #A B4 4 HEQ| Zs5AHAl
9 Skt o 7w ool sk ATl A 4R 7t el Ee] HUbFS dEete] W3] AL nh g,
ol F7tErE kst Aol Frheklvtar Hatw Hl gl ZA7, Yol =7, FFARA 7EEE 94 HEHS
o] & AT AR FES e 2 B HAE AASA S (Table 9). Btz 6.63
o7 7P He A5 E YEhiAL theo R 4k B
MEIQ| texture EX A7kt 4.69~6.139 WY E YEI oW, 9% 7 katol A
Fodut Buro] Hylepe] mpE wHe] VA 4SS izt fo12 Q1 Aol S HERAATH/X0.05). &= &
A3 tH(Table 8). 7 =& tixo] 833.62 g/cm*®E 714 a2k 7kt 5.00~6.259 MY E UEeH, 9%
EQka T4 B AN SIS E Fhe FolA|= A A7brel A dl 2T o] ARl 2kol & WER ATHAX0.05).
S B om, Fan B 69 o)Ak Hrbol A 97 ol& Adgt Fatute] vk ARZro] gIA|RE Fatute] o]
ol Z+2E YEMATHXKO.05). E4e B Hrta 1% A AFE AFFo] BEE AoZ Bl wie N =
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Table 8. Textural properties of muffins added with red ginseng marc powder
Red ginseng marc Hardness Adhesiveness  Springiness  Cohesiveness ~ Gumminess Chewiness Resilience
powder content (%) (g/cmz) (g/s) (%) (%) (2) (2)
0 833.62442.64°7  .0.46£0.03"  0.86£0.02°  0.64+0.02° 641.32429.71° 550.75+39.63" 0.25+0.02°
3 787.35+47.83°  -0.43+0.06°  0.92+0.02°  0.75+0.02° 574.28+14.79" 495.07+36.46" 0.27¢0.04Z
6 653.25+37.07° -0.3140.02° 0.96+0.01° 0.7840.01°  460.73+21.78" 495.02+19.80" 0.33ﬂz0.01b
9 549.61435.65" -0.3140.02° 0.97+0.02° 0.76£0.01%  477.26+18.68* 463.00£30.02" 0.34+0.03
YMean+SD.

?Means with different letters (a-c) within a column are significantly different by Duncan's multiple range test (P<0.05).
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Table 9. Sensory evaluation of muffins containing different amount of red ginseng marc powder

Red ginseng marc Overall

powder content (%) Color Taste Flavor Texture Mouthfeel acceptability
0 6.63+1.41NM2 6.63+1.31%Y 6.94+0.77° 6.31+1.35™ 6.43+1.67"° 6.94+1.39°
3 6.63+1.02 6.13+1.50™ 6.25+1.53" 5.93+1.12 6.13+1.26 6.25+1.06°
6 5.88+1.50 6.06+1.95™ 6.06+1.88" 6.25+1.00 5.81+1.33 6.25+1.73°
9 5.44+£2.22 4.69+1.96° 5.00£1.67" 5.94+1.18 5.38+1.36 5.00+1.63

"Mean+SD. “NS means no significant differences P<0.05.

Means with different letters (a,b) within a column are significantly different by Duncan's multiple range test (P<0.05).
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