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Quality Characteristics of Madeleine Added with Organic
Ginseng (Panax ginseng C. A. Meyer) Leaf

Ki-Ppum Kim, Kyoung-Hee Kim, and Hong-Sun Yook

Department of Food & Nutrition, Chungnam National University

ABSTRACT The purpose of this study was to evaluate the quality of madeleine added with different concentrations
(0, 1, 3, 5, and 7%) of organic ginseng leaves. The study results found that the pH and moisture of madeleine with
control were higher than those of the samples. On the other hand, specific gravity of madeleine was highest at 7%
leaf content (1.04). The loss rate of madeleine was not significantly different among the samples. The Hunter L,
a, and b values of crust decreased as the concentration of organic ginseng leaves increased. The Hunter L and a
values of crumb decreased as the concentration of organic ginseng leaves increased, whereas b values of crumb increased.
The hardness of madeleine increased after addition of organic ginseng leaves, whereas adhesiveness, chewiness, gummi-
ness, and cohesiveness of madeleine decreased. 2,2'-Diphenyl-1-picrylhydrazyl radical scavenging activity of madeleine
was significantly elevated with increasing content of organic ginseng leaves (P<0.05). In a sensory evaluation, healthy
image and color were highest at 3% leaf content, whereas moistness, softness, and chewiness decreased as the concen-
tration of organic ginseng leaves increased. The flavor and overall acceptability of madeleine added with 3% organic
ginseng leaves were higher than those of both control and other samples. Therefore, the results suggest that 3% organic
ginseng leaves addition to madeleine could be helpful for improving physical quality and taste.

Key words: organic ginseng leaf, sensory evaluation, texture analysis, DPPH radical scavenging activity, Hunter's color
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Table 1. Formula for the manufacturing of madeleine added with
organic ginseng leaf powder

Samples"

Control GM1 GM3 GM5 GM7
Flour 100 99 97 95 93
Ginseng leaf 0 1 3 5 7
Butter 100 100 100 100 100
Sugar 100 100 100 100 100
Baking powder 2 2 2 2 2
Salt 0.5 0.5 0.5 0.5 0.5
Egg 100 100 100 100 100

UControl: madeleine added with organic ginseng leaf 0%, GM1:
madeleine added with organic ginseng leaf 1%, GM3: made-
leine added with organic ginseng leaf 3%, GMS5: madeleine
added with organic ginseng leaf 5%, GM7: madeleine added
with organic ginseng leaf 7%.

ol e 180°C, sk 170°C= vl DA vl
(SM-6039, Sinmag, Taipei, Taiwan)oll A 15%7F H7]&
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Table 2. Changes of pH, moisture, specific gravity, and loss rate for madeleine added with organic ginseng leaf powder

Samples"

Control GM1 GM3 GM5 GM7
pH 7.74+0.03*?% 7.23£0.01° 7.11%0.02° 6.84+0.01° 6.83+0.01¢
Moisture (%) 18.25+0.27° 14.91+0.64° 8.314£0.26° 6.99+0.12¢ 6.6620.20"
Specific gravity 0.95+0.00° 1.0120.00° 1.02+0.00° 1.03£0.01° 1.040.00"
Loss rate (%) 8.66+1.00° 7.77+1.53° 7.69+1.85 7.42+1.71° 6.61+1.61°

1)Refer to Table 1. ?Mean+SD (n=3).

Means with different letters in a row differ significantly (P<0.05).



4

o

720 SRS E PR X

Table 3. Hunter's color value of madeleine added with organic ginseng leaf powder

Samples”
Control GM1 GM3 GM5 GM7
L 53.2940.95"% 43.78+0.98° 36.37+0.43¢ 34.21£1.09° 32.98+0.73°
Crust a 18.68+0.87" 15.74+0.30 13.86+0.36° 12.38+0.17° 11.07£0.25°
b 39.42+0.92° 30.5840.61° 24.17+0.73¢ 23.27+0.39¢ 21.65+0.31°
L 78.30+0.51° 67.83+1.42° 63.23+0.94° 53.61+0.61° 44.13+1.77°
Crumb a 1.82+0.34° -2.09+0.07° -4.30£0.19° -4.39+0.29° -4.46£0.03°
b 32.05+0.56° 33.46+0.51¢ 33.89+0.61° 35.91£0.39° 36.13+0.46°

YRefer to Table 1. ?Mean+SD (n=3).
’Means with different letters in a row differ significantly (P<0.05).

7HE 2w ERI A [ QA Q1] Mt 7t g/s, 0.49%= A7t o] F7vdars A9 {8 A
s vroba] 7% vHERlo] 44.13, —4.460.% TP w2 SR THX0.05). FPAL tlxato] 50.70 g= 7HF =9k
Lat# agks JeERAATHAX0.05). ¥ crumb®] bike o i, 71 A4 Q1) bl STkl whet FHaske A
Fato] 32.05%2 7Hd W& s JERIlA f71E Q4 S JERIRITE T8 A% dixare] 0.25 g2 7 E9%
o] A Fol TS Ak Fkete] 7% 71w A4t onl, f71E A4k Qo] HNRFe] TV Ahshe A
Qo] H7kto] 36.130.% 7HE 2 ks YERATHIXO0.05). S el AFe BALS Hubske AFe &A, AR
oli= 7 Ik A7t Aol Mmool A] Hrt B ARl i 9 e = e weh Awds] zbolvh Ades B 4 vk
Aol 71918t Lit#h agte H71=F S7bol et fodes (10). gutd o2 visdle drhs, HE, @2, A9 U 714
FaEkelaL, bk H7F vlE STt uhEl FobsksithE B Aol & FHgo] wige & AV FASE HUtska
3(20)9 X sHE Aoz welTh W=Esto] WAdatel A FAAR vk Sl Wil we A9,
F71% A3t ol H7F viERle] A9 "R o]Q]ol HItEE
Fls 2 o ot wE ofSHle] =XZ HEt Azt f71E Ak ool s AbEd, EeldlsE, AAE
F71% it o Hotel whE mpEdle] 227 WEls A 2 f71%F Sol Ao st ¥ WHS Walsta, vk A
3171 918l texture analyserE ©|&3&}o] vlE# A% F w7l F2ele] 34 gile Z2E {4 So] EAo] it
24, AP, A48 2 SHAEE F4s8en, 1 Ade A 53 Soi7E AstEEA Aerk Srkskal A, AR
Table 49 2t} 7] A4k Q& H7beh npEdlo] A e 3, A% 380 AT Ror AAdn
g zto] -0.48 g/em’®E 7HE 2 kS YER o f
71% 1k ale] A kel 1.31~5.62 g/em’®® ol Q715 Q1M ol Mo wE opsHlel DPPH 2tC|Z
Hl3)] & A% 3& YERIATHIKO.05). o] & o] ¢ ANs
A7 mbEd2D), Heoks AH7F ntEA14)9] AFtelA & whsdle] DPPH &tz 2758 5438 A= Fig. 10
o] Hrbere] SV TE Awrt SbsvkeE AT A et ksl g tizwtol A 24.79%= 7 Gt

=

FAFSHEE Chabot(22) o] Z=e] vAE aolom W & % nylom /1% A4 Qo Wil FH85S

7o id A, §9], i % o] dedl, 7]ee] 2 1%(32.77%), 3%(50.49%), 5%(71.54%), 7%(73.87%)=
et Mdss Frggo] st A Ert selitia S7Veke 43S JERSIT) ¢ Cheon 5(12)9] <15
Hspglt), weba] i ghego] ZhAstHA )7} 3hAE) A Qi ols H7e WS kst &S 5743 A 2l
3G DHET oA UA AETE SV Ao A7) AF o] HrhEEo] F7hshel wel tixTE Y & DPPH
Ao i A2 SRS 2 Tte] -13.96 gfs, 0.89% g @S 7RIt RS B, 2 AF AgelA f7
2 A YA, 7% w71E Q14 919 Hobto] -23.27 E A4t o] "I Rl whE ks Ede] Sk 4 Y
Table 4. Texture of madeleine added with organic ginseng leaf powder
Samplesl)
Control GM1 GM3 GM5 GM7

Hardness (g/cm’) -0.48+0.227 1.31+0.11° 2.07+0.57° 4.71+0.34° 5.62:+0.09"

Adhesiveness (g/s) -13.96+0.56" -15.95+0.36" -17.64+0.71° -19.79+0.95° -23.27+1.94°

Chewiness (g) 50.700.00° 46.82+0.54° 41.45£0.12° 35.91+0.09° 34.14+0.02°

Gumminess (g) 0.25+0.00° 0.23+0.00° 0.21+0.00° 0.21+0.01¢ 0.20:£0.00°

Cohesiveness (%) 0.89+0.04° 0.74+0.11° 0.58+0.03¢ 0.52+0.01° 0.49+0.01°

YRefer to Table 1. ?MeantSD (n=3).
Means with different letters in a row differ significantly (P<0.05).



DPPH radical scavenging
activity (%)
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Fig. 1. DPPH radical scavenging activity of madeleine added
with organic ginseng leaf powder. Bar values are means of 3
replicates and those with different alphabet letters (a-¢) are sig-

nificantly different at P<0.05. Samples are the same as in Table
1.
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Table 5. Sensory evaluation of madeleine added with organic ginseng leaf powder

L whA st §7]
Ao FALE AlaE As A%
3% 71% 4k el Wrkie] A
@ 4w, PEee Aust 4344

frold o grashs

Bee Vet

o
713 % e Y E2T Y oE Hh R
A7He vhEe] by A vebet

Samplesl)
Control GM1 GM3 GMS5 GM7
Healthy image 4.95+0.94°% 3.50+1.15¢ 5.70+0.80° 5.60+0.82" 4.60+1.23°
Color 4.90+0.83° 3.60+0.66° 6.10£0.70° 5.80+0.87° 5.00£1.30°
Moistness 5.60+1.27° 4.85+1.23% 4.50+1.28" 4.20+0.95° 3.20+1.51°
Softness 6.05+1.15° 4.85i1.23bb 4.30¢0.80b; 4.05£0.69° 3.20¢1.51‘;
Chewiness 5.10+0.91° 4.85+1.23" 4.65+1.04" 4.40+1.05" 4.20+1.01
Flavor 5.10£1.02 3.50£1.15° 5.70+0.80° 5.60+0.82° 4.50+1.10°
Overall acceptance 5.00+0.97° 3.80+0.77° 6.00+0.73* 5.80+0.89" 4.90+1.25°

1)Refer to Table 1. ?Mean+SD (n=30).

Means with different letters in a row differ significantly (P<0.05).
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