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1. 91 4H(Ginseng)
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24 ofgdE HH Pan'2 HE A, ‘Axos’E ogtolgts ToR T EA
G ooz, 4 A W S TAG A AEslo] fhov] GE-Raa

E =] fFAFol &} AFdo] ]lrt.2y)

2l OFR(J TAE#HE"Y, Angiospermae), AR
A E 7 (1 SER Y, Dicotyledoneae), ol kA E o (HEME (ERE Y i,
Archichlamydeae, Umbelliflorae), TS5 (Araliaceae), 14t (Panax)oll <
Sh= thdAll 220 % Aol ¢ H ddf, = A, e 5o FF
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d, & AdHow A AZ Aokl AshA = Qlar, AEje AF
Qlatolgtal REA HJATt.27
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=
=
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otz Q)t}.28)29)30) ¢lito] AH

5) o)<l (1980). TgH=litaty . A2 dAT 3], p.7.

26) o154, (2011). FAtoRal Ajuje] o]= 3t *EWﬂ YA pp.15-21.

7) A AT A, (2012). TUE AREE A S Qloky L SSAAEAL pl2
) J. D. Park, (1996). “Recent studies on the chemical constituents of korean
ginseng ”. Korean J. Ginseng Sci, 20, pp.389-415.

29) S. Sanata, N. Kondo, J. Shoji, O. Tanaka, & S. Shibata, (1974). “Studies on the
saponins of ginseng. 1. Stucture of ginseng—R0O, Rbl, Rb2, Rc and Rd”. Chem.
Pharm. Bull, 22, pp.421-428.

30) I. Kitagawa, T. Taniyama, H. Shibuya, T. Nota, & M. Yoshikawa, (1987). “Chemical
studies on crude drug processing. V. On the constituents of ginseng radix rubra(2);
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e Sl BT Ao webd ge FRe 43 Wyl ged, 1
% OFES AR 9 o] B O AYH 1 & 9] AFE glo] &1
oFgh B2 JPESHE AL Z(0olE sm, oFBL W] AXAIE AL

Comparison of the constituents of white ginseng and red ginseng prepared from
the same Panax ginseng root”. Yakugaku Zasshi, 107, pp.495-505.

31) kAt ATA. HAIA, p.92.

32) S. Sanata, N. Kondo, J. Shoji, O. Tanaka, & S. Shibata, op. cit., p.22.

33) S. Shibada, O. Tanaka, T. Ando, M. Sado, S. Tsushima, & T. Oshawa, (1996).
“Chemical studies on oriental plant drugs. XIV. Protopanaxadiol, a genuine sapogenin
of ginseng saponins”. Chem. Pharm. Bull, 14, pp.595-600.

34) T. Yokozawa, T. Kobayashi, H. Oura, & Y. Kawashima, (1985). “Studies on the
mechanism of the hypoglycemic activity of ginsenoside—Rb2 in streptozotocin—diabetic
rat”. Chem. Pharm. Bull, 33, pp.869-872.

35) J. D. Park, op. cit., p.20
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cookies), ©ofo]|AErA L 7|(icebox cookie), TIAY uwl7ZFE F7|(coconut
macaroons)(ZEH uPFbE, £F8 IIY upFtE, offL upple)ToRE &

ZEr}47)

1. 97FE F7](Macaroon cookie)

np7hE2 oFRE, : A

Ite = R HT WPE}ETM *‘HH sh= SHEx HIWsth

Gigro]l stel 2] fdutells 2R kIRt o] A= S5

T Sl AlFeR WEAY wrkee 7ol of San(2Q1x])o]w Eo ]7}

753120l BAE 85gB2 M)A E HE 9P| 22 Fato]
nrlze me Fa2 439 sk, 34, A, @m} 01 2 524 A

o] deth Aol ol2EE 7MY ©
Y &

o] 2
Stch. ¥Rl o Eoto]l 1 AP () % , o=, Ax= Rt

_u

nprl2e w|t]z]7te] 7tE™ ZZ=7) oFa] 2404l AlAZ u glgly 7F @
glate] o8] mafaof HMsFct 23 Aol =z orop pe
Uzka, |skE AXHA ZF 29l itz g@rptA fick 17470l 23

poultry and vegetables, and the best modes of making puff-pastes, pies, tarts,
puddings, custards and preserves, and all kinds of cakes, from the imperial plumb
to plain cake”, 2™ ed. (original published by Albany, 1796) reprinted, MA, USA,
Applewood Books, p.20.

47) 39, &7, oA, 1A (2012). TEEA TR, . HUKNLE. pp.71-75

48) T, AY3], He, HAFA, A, olFH, €. (2013). THA ABJAE HAHE,
2|23 p.18.

49) mte]A . HAA. p.109.



20| GAF LA ARESHE mFhgolEs ool AFEE fdel L=
Al Fhsogk 7k2] dste 1792d mEEA =/l A x]Hof gl =
(Carmelites) =& 37} w|Z| o] Zhola et &&= FY7F o= AgA
OJAF Hofl B2 HotA H3l=d, v 1 71559 Eed T2 FUs
o] Hgo s nprbes Thao] F3letl, 9ol YRk FotA 9] ARE
oA gaxcal sttt o]F ‘42 ulrlE(Saeurs macarons) |2l E27]%
gt} o]F mgAo] ofy 2o r mMA Uzt urhe Alr|sAte] FdA
At AFel gt M2e HekE HAst s kelso] oA Aduitt =
53t FEY nppts oz gAsHA HQlehsD

N,

5 A9 kg 7] Aole] 2B EE B 58 gl AEHA
2 AZSL gt @A 22 Fejol nhge 1847] Sk o
Azl s W 2902 5 2
Zolt FUIME kg AEH, ARE, AITAESE S bR B

w7k A3 B |3 g Ao,

2% . (201D, TFpRt AAAL . @HIANEE. pp.114-115.

A3, 493, Ao, AT, A9, olFH, €. AAA. p.18.

52) «FA, F4F, 4714, 7‘*? AL, LFH. (2005). "EHEARTE HKe 7719
FHEA, . "B RS, 12, pp.432-435.

53) Futm], olAdu], A3, uFd, &3], A €. (2008). "wREE M7 7] AxxA
243}, . fﬁ&%ﬁ%}i%%%%sdm , 15, pp.49-57.

54) 73], T4, A9, HAA=E, pp.631-636.

55) HAE. (2009). "FAREES Hr F719] FAEA, . TE=xYSE A, , 15, pp. 309
-321.

56) i, BAs], A, d5A, 2AHHE. (2010). ""HE HolAE Hrt 7|9 AL
. TEEAreY1Es s =R, , 11, pp.2178-2184.
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-
T 549, fule Aoge] FAEBY D BT Frh 779 FUSA
Q60 FolHAS AZIG 0] BUEAD, AW A Tl
olgteta W WsA SH, A4S AN F719 BASHY PG &

57) A%, AN, 49, AFA, WUSTT, olfE. (2004). THAAEE MUK 7154
710l =4 EA, . Tg2zagns6s]x]; , 20, pp.63-69.

58) A2, €rld. (2006). @z IS HUtel] Axg g Aojast Fr]o 24 &

. Z8|8}s}s|A], |, 22, pp.62-68.

59) Hdd, d¥4. (2006). Ts|He digh A4 AP W 2xutet RIEE Hulet ]9

Hed B4, . Tg=xHgER], , 12, pp.222-235.

60) g+els], ol7ell, Wgol. (2007). "&upet AQlde] gpitsted 9 2 AU #1719 54
E4 A, . TRtz apsts)A), |, 23, pp.443-447.

61) olXA, A< (2009). TFEolwAS H7IeE F719 BHEA, . T=tAExeE e s
2y, 25, pp.98-105.

62) As1Y, HAA. (2006). M4 H7Igt oubE7|9] olsield W s EA, . oh=
Za|3s}sl|7], |, 22, pp.855-863.

63) &S], x3]%, wRA9. (2005). TH7IAHE UM #7019 EAEAT bstadt .
ret=tz2latstsl], | 21, pp.94-102.

64) AAE, Had. (2008). TdY BEE Hrulket 719 EHEA, . TE=AERE e
2y, 24, pp.398-404.

65) o]g4l, W& (2006). "=u7bR Hr Fr1o] FH BEA A4, . Rz Aetd]
2y, 22, pp.193-203.

66) Zdol, AdY. (2005). "ARNM=E A7t AR7EE F719 BE B4 A4, . T
AYEES)sES] 2], |, 20, pp.331-336.

67) olAdm], Fol, Funl. (2006). "TA4F EEE AU WYE F719 Ax 24 HASL, .
Fet=tA] & Fsls] 2]y |, 19, pp.448-459.

ol

=1 s
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H
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A 3 A EAQEA (Texture profile analysis, TPA)

TPA EAHE A (texture)o] 554 (sensory)ell PlA= IFS St
Hste] 19609 i = et TPAE "Two bite" compression test&

th. ol ARgre] AEE 23] FSlE wo] E3e Force () o Time (A
e adizs yepd Ao|oh.<Fig. 1)

PA BXHog AoJH texture profile curveZ2HE o33 72 F=ES At

N,

S

—

=% & ok

—_

. Fracturability : The ease with which the material will break.

2. Hardness : The force required to compress the material by a given

amount
3. Cohesiveness : The strength of the internal bonds in the sample

4. Adhesiveness : The energy required to overcome attractive forces

between the food and any surface it is in contact with.

5. Springiness : The elastic recovery that occurs when the compressive

force is removed.

6. Gumminess : The energy required to break down a semi—solid food

ready for swallowing

7. Chewiness : The energy required to chew a solid food into a state

ready for swallowing.

8. Modulus of deformability : the initial slope of the force-
deformation curve before the first break in the curve (i.e. before

fracture of the sample)
o] @ gumminess?} chewinesst= A2 HiAIE 4 Stk gt 7H9] Al&-& TPA
245t HE S 9 o flth ol 4

4= HErHZ] mEelot



. First Bite . Second Bite
Downstroke.  Upstroke  Downstroke Upstroke
- | | = 4

Fq
|
|
|
|
|
|
|
.A.E |
|
[ a—— :
Fy

{Fig. 1> Typical curve of texture profile analysis.

Texture profile parameters are determined from: Fracturability = F1, Hardness =
F2, Cohesiveness = A2/A1, Adhesiveness = (based on) A3, Springiness = DI,
Gumminess = hardness x cohesiveness = F2 x A2/Al, Chewiness = hardness x
cohesiveness x springiness = F2 x A2/Al x D1, Modulus of deformability (based
on) slope, S1

_13_



3% AdAls % ¥

Al
1. 4 2 4 B2 AlZX(Black ginseng powder)
A FAtlA F&ste] AR (23 =+
7t 7FESE & 70CoA 16A17F AX
7t Axste XA

T4 () 20124 59, F
2°C)ollAl 33] F=AISEL 99+ 1CoA 34

93] WHEsto] 4k A=A
Azxd Z42 78 2ddz 245t
Sabel 27178 dAsHA] 7] diwoll, 22 2718 1LEA
A87 BETS ARE ARESHTE &, pore size 5umQl AE Fuet
tod mi7hE F71 Ao ARgshRt

(Fig. 2> Preparation of black ginseng powder. A: White ginseng, B: Black

ginseng, C; Black ginseng powder which not pass through the sieve (pore size 5

4m).

_14_



=)

iz

o

nl

. rlo
o

AE 5sH s4F B 10 mm Petri dishel] 715 @31 74

=74 (Color meter JX777, Minolta Japan)ste], Hunter's L
value, a value, 2 b valueZ2 YWEMJSItt. EF vimo] HA2E= [ = 9846,
a = -0.23, 221 b = 1.020]%\t}. [Table 1]

[Table 1] Chromaticity of black ginseng powder.

L value a value b value
White ginseng 54.73 -11.47 17.56
Black ginseng 17.07 -1.43 6.50
p value 0.001 0.001 0.001

Data were analyzed with student’s t—test, and expressed as Mean + standard

deviation.

3. nzbE F719 Alx

ofgfle] [Table 2]9F Zo] W¥l 30g& HWHE7] (KM-800, Kenwood,
England)® $]2o] AZFS Widla, AEol A4HA] g=s st 24t
et 30gS Wl 7Eo] B3 3% E9g & olR=E 712 40g (control)
Aot BG-1; 0.5%, BG-2, 1%). 181l

ME2 10 mLA o] Mol PI 160 T2 dldE oBolA 1587 7 T,
Q7hio] 74 447 B F Ame Agsig

_15_



[Table 2] Formulas for the macaroon cookies added with black ginseng
powder
Ingredients (g) CO BG-1 BG-2
Egg white 30 30 30
Sugar 30 30 30
Almond powder 40 38 36
- 2mL 4mL

Black ginseng

powder
COscontrol, BG-1; Black ginseng powder 0.5%, BG-2; Black ginseng powder

1%
4 Wze] B2
F7] 9= 10mLe] ¥ =4 &, Petri dish (2 mm i.d)o] ol M=
£ S, W= S0mLE HxE S48 fHell A "Fob A2 (25.0 = 0.2
S5k

5. &3 (Moisture)
Almo R A 7] (Moisture analyzer, MS-70, A&D
Co., Tokyo, Japan)Z =75t

_16_



6. =]

stet# £4
A& 5goll T4 45mL¥t sfiAb (sea sand) lg= il 3&%F wHHAR
1027 A2 (750g, 25 = 10)S &, 45h pHE S A=
o] Hul= FApz|gor SAstgint
7. HA4 (Spread ratio)

AACC (10-50D)E ®WAst =Aster. =, 719 A3y Eol&

caliperg o|-gsto] E4sto] thait &2 A o= A=t
71 1709] B5t vH] (mm)
71 1789] B+t FA (mm)

HZAY (mm) =

X 100

zh0R ZAsdnt

8. ®7]&4E (Baking loss rate)
F719] B7|EAES o T4 = 4HEsH
H}ZZE]: _ 94_ o] Zgk
SALAE (%) = S5 (g - HAIEY] % (9
=5 (g)
9. 24 (Texture)

7N & =42 ofdfie [Table 313 #Z2

TA-XT2, Stable Microsystem. LTD., UK).

T
- ’|7 -

(Texture analyzer



[Table 3] Operating condition for texture profile analysis

Classification Condition

Pretest speed 10.0 mm/sec

Test speed 1.0 mm/sec

Posttest speed 1.0 mm/sec

Probe P10 (10 mm DIA cylinder aluminium)
Sample area 3.0 mm?

Contact force 50 g

Threshold 200 g

Distance 2.0 mm

Strain deformation 90.0 %

10. 5 HA HSensory test)

A= 20-30T0] Y 24WS B=AQdoR HAste] B A5 0]
A4} grpdo] i & A 4 U= E APHAIS-E HASHT F7]9]
top grain score(islanding pattern)2 H7}5tct. o] W top graino] 7V =
< A& 5 7P Ul ZE 12 ¥Uieidal, wsaAe grrdEe A
(color), &F7](flavor), Yr(taste), ZAZ(texture), F HAZQ 48k (overall
acceptability)o] tiste] BHEAJ0] ES4E 57 X, US4E 13 £
BASHE S SIQIth. 7 Algutt R29= 2 33k 227F Fojxlon,
A=o] M7t A3l A3]§ Ao Fob AAISHH.

T =

_18_



11. FAEA (Statistical analysis)

Hj 2| EAFEA (ONEWAY-Analysis of Variance)olAl 524 z}o]7} Q=
of disiA+= Duncan®] ts2Aor FoAXE HAsto. &5 1
1A= Simple linear regression analysis& B9l Pearsons correlation
coefficient® YWEFH L FAREA o= SPSS (Statistical Package for Social

Sciences, ver. 14.0, SPSS Inc., IL, USA) T2 13-8 ALEsISith

_19_



L w7t WEe] 53

n7hE §hEe] 2 9 S BEe ¥ Alm (BGl, BG2) ¥ 10
mLe FF(Weigh)E SHstAct (Fig. 3polAet Zo] C=7.6~7.7g,
BG1=7.7~7.8g, BG2=7.8~79g ¢ AHAES Ho, BG12 FFo] tx+ C

t B2 ¢

Hoh 0.1g A= o7t wotou & 5 Atololl fro]#<Ql Aol
tch. whdel BG2= diE7 C Ho oF 0.2g 7FF] &2 f4d &
°[E YEHHST. ol A7tEE S 2o Fw/vThE, ohEE

sfgoul, I e olEE Butw 5y B
o

_>|’l_‘,

fr
d

AL o

O
Hir
52
N
E=)
do 4
lo
fu
s
8
o

ol FHo| ofeE =T THHE
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8.0

758

78 - [
o [

76 A

— o

w

Weight [g)
'—

75
C BG1 BG2

Experimental groups

{Fig. 3> Weight of macaroon cookie batter prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas * standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.004), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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2. BPHE WHEO] SuE

FEFFMoisura)e BHT AL (Fig. HolA Holk At o] o
ZT C= 20.4~20.5%, BGl= 20.2~20.3%, BG2=20.3~20.4% = eI
of. g7 Cof BGITR: F 0.19% AEe] 2@ Aozt doi} o7
Aol g Aoz BEHI Y7 Co BG2sH: 0.1% nlgre] o)zt
gout, 94§97 Aot gt Ao BEHUL. ot SAY 77 B
T AT GASH Lehid], ofEC Bare ;R S B
o sRgol Aol glovy, Tg 24 9, BF ArbE B4 BTl
ol A7 ot A WEY FEFFeNE A FFL A 2P| B2
oz Hrt




207

206

205 ~

204 -

Moisture (%]

203

202 - =

201 A

200
C BG1 BG2

Experimental groups

(Fig. 4> Moisture contents of macaroon cookie batter prepared with
black ginseng powder. C; control, BG1; 0.5% (w/v) black ginseng powder
added group, BG2; 1.0% (w/v) black ginseng powder added group. Data were
expressed as Meas + standard deviation. Same letters in a figure denote values

that were not significantly different (p = 0.249), analyzed using ONE-WAY
ANOVA and Duncan’s multiple range test.
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3. 1% W] A

9] A& (Chromaticity) & 5783 A= (Figs. 5-Ta g YE(L
value)9] ¢ tix3 C=70.0~71.0 , BG1=60.0~62.0, BG2=55.0~57.0°>
= et AME(a value)®] ¢ diE2+ C=-13.0~-11.0, BG1=-9.0~
-8.0, BG2=-8.0~7.022 Yelttt, FHE(b value)] 3¢ X C=12.5
~12.7, BG1=13.0~13.3, BG2=13.9~14.008 UElt}t o] IAEL]
Aot o], S4F B8] Hrhgo] BE4E WE(L value)= HAaste] {9
2 2ol7t Qe Al m YEAL, AME(a value) B FAE(D value)= 571
sto] 914 zpol7t Sl ASE UstHTh oA ddY BFEES Mt
Aol A Be] Hrtgo] FIFESE WE(L value)et FME(H value)=
i zto] Hlste] foHog HHastal, HAME(a value)= F7IRF Axtet H

P B

)

-

Eas
N

¢

69) AL, olAlE, olHd. (2008). HIF HFRIS A5 F7|et WA EAL, |
Fet=r 4 EA4R-55r8A], , 15, p.507.
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75.0
=]
700 - 1
o
=2
S 650 -
=
“ b
c Tz
£ T
Ao
S 600 -
c
k
L
550 -
50.0
C BG1 BG2

Experimental groups

(Fig. 5> Lightness of macaroon cookie batter prepared with black
ginseng powder. C; control, BGl; 0.5% (w/v) black ginseng powder added
group, BG2; 1.0% (w/v) black ginseng powder added group. Data were
expressed as Meas * standard deviation. Same letters in a figure denote values
that were not significantly different (p = 0.001), analyzed using ONE-WAY
ANOVA and Duncan’s multiple range test.
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0.0

C BG1 BG2
E [5.0] -
m
=
B
W
i
. T
=
g o £
Tl b
(100 -
T
1
a
|15.0

Experimental groups

(Fig. 6) Redness of macaroon cookie batter prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.001), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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15.0

c
T
140 - T
b
T I
g 138 - N J—
]
ﬁ I
c
c
1]
9 1720 -
U]
110 -
100
C BG1 BG2

Experimental groups

(Fig. 7> Greenness of macaroon cookie batter prepared with black
ginseng powder. C; control, BGl; 0.5% (w/v) black ginseng powder added
group, BG2; 1.0% (w/v) black ginseng powder added group. Data were
expressed as Meas * standard deviation. Same letters in a figure denote values
that were not significantly different (p = 0.001), analyzed using ONE-WAY
ANOVA and Duncan’s multiple range test.
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4. wh7hE WEe] Aw

nt7hs W0 H Ik (Viscosity) & A-2oA =
2+ C=6.6~6.7(cPs), BG1=4.9~5.0(cPs), BG

=% A9t (Fig. 8 Zth
45~4.6(cPs)=2 UEFSITH

i x7 C& BG19] Apol= 1.7(cPs)2 oF 25% ZAGH Aoz Holx, thzry
CoF BG29] #pol= 2.1(cPs)2 9F 30% 4T Aoz EJE} ol 4 &
o] Hrbge] VMRS wEe] JEUt fodor FASHASS 44 3
o} ol A EUS tiAlRt AER] Aola 04%7@011 q §hE5o] P
2 ALt B35 Frhe AdZATe} Hlwste] sS4 £33 Aeole M7t
Fol ol HEE HaAAA, Fie] 7|x tFAFE Waffstal o]
9] e FFS nA= AeE BT

70) Bfedell, PAE, ARG, HAS), A5, H2A. (2008). EANHE BAS gFg 2E

Aolao] B4 B4, . TaFAEzeTs}EA, | 24, p.238.
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7.0

.5

6.0 -

55

Viscosity[cPs)

50 -

——

= n

45

4.0
C BG1 BG2

Experimental groups

Fig. 8> Viscosity of macaroon cookie batter prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas * standard deviation. Same letters in a figure denote values that were not

significantly different (p = 0.001), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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A2 A SARTS YL kg 749 Y 54

L uphg 719 5%

A 2Ee 292 e 71 'S 10 mLEe 74 Az vikE 719

Z 2 (Weight)2 HIZT C=6.23~6.25¢, BG1=6.23~6.25g, BG2=6.24~6.26¢
o2 txACe BGl2 94 Ao7t gl Ae= UeRd, tix+ Ce
BG2 Ztoli= ot F=F Apol7t yErtou, Al Fold Aol= gle AL
2 Yetgth ol HE & AE Uit F7|9b myel] et AFTDoA,

uel =3 A9 Al e F719 AH, FF wFoIH BF Gl
Aol7k oW Avst GARH Lebieh ol A@elA HrtE SAF BT

ol ¢ wH|stl7] W oz HAtt <Fig. 9

ol ok

2004). TR =4 Ao Hrprh f7)eh Mol F4H nA=
§3)7], , 33(8), p.1369.

~

71) %3], o949

ﬁ
ok
A
1>
o
of
09, &
i)
A%
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6.3

1 4
poom |

C BG1 BG2
Experimental groups

(Fig. 9> Weight of macaroon cookie prepared with black ginseng
powder. C; control, BG1; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas + standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.978), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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2. itE 719 o

B (Volume)s tix+ C=27.7(ml), BG1=27.83(ml), BG2=27.67(ml) <
2 27 Ce BG1 0.13(mDe] #fol7b o, {904 Aol gl Aoz
e, o CoF BG2 #F= 0.03(mD o] 2po)7h Yertoy, A 94
Zpol= gl Ao UsHTh ol FUtt §ul9 WrtErt A H7t A

2 BIFoR FIE AxsIU] il ¢4E F719 Fre sS4 2
TS T2 g2 oz Helth olyg Ave Wty Hrtd

of Hejet A=lE H7IRE A1 A By 2] Hrhge] F
719] Fu7t Z7Fe AldatollA drkerE Heju Aol s
of w2 ZFHe] Agite] oJgt FgFo] AUl A= Hlwt =9l

72) o1N, W<, 3. (2002). THeESE AEF F719] o|stety ¥eH FEEAH|
iy . ez Rete]A, , 18, p.242.
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276

215 A -

274 4

273 A

272
C BG1 BG2

Experimental groups

(Fig. 10> Volume of macaroon cookie prepared with black ginseng

powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.642), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.

_33_



3. 0lE $719 4EET

FEF(Moisture) S Hlw B4 HHA, dFF C=5.4~5.5%, BG1=5.5~
5.6%, BG2=5.5~5.65% & Yergth tix2F Cot BGlat= oF 0.1% A& 9
SR Zol7t oy, fold ol gle Ao=R HJEHTE Al o

T C& BG29H= 0.15% m|THe] zpol7h o}, {9 ztol= o

i e 7
BEEG, BT, 34 BEe] Arlo] A4S g F719 HEG

o] Z7} shont YT W HAT Aole] §912 Aol viehix] gheiet.
ol FHolMAE WA Tl T ATV FolHs Bie] S8
Fgol WAT Bare] 2 Fuet 7] O] FEolMl Fgel F71%
5% F7)0] SBfe] S7ke Aviet wiste] Satuure] B of
BERTY £RGF] 2 Aot gL, FrhE SARTe) o] muls] o
mol Aoz MYk (Fig. 11D

73) ol A=, A== p.1014
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Q
v |
=
£ 5O -
2
=
45
4.0

C BG1 BG2
Experimental groups

(Fig. 11> Moisture contents of macaroon cookie prepared with black
ginseng powder. C; control, BGl; 0.5% (w/v) black ginseng powder added
group, BG2; 1.0% (w/v) black ginseng powder added group. Data were
expressed as Meas * standard deviation. Same letters in a figure denote values
that were not significantly different (p = 0.964), analyzed using ONE-WAY
ANOVA and Duncan’s multiple range test.
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4. 0P1E F719 F7) 48

n7bs 719 w7] £4EBaking loss late)& 4% A= <Fig. 12>9
2t gixF C=18.5%, BG1=19.5%, BG2=20.5% = uEPdth oz Cot
BGlol= oF 1.0% HEC] #7] £4F Aol7t whom, mha] {294 o]zt 9l
AoZ {EEQLE 2+ CeF BG2e=E 2.0% Akl w7 £4E #ol7t
o, Al foH o7t F AoR ISEQIL &, 4 BTE He A
HExTEG fo]HoR &2 77| S4AES YEYSled], ol mthe
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74) 424, (2008). Tmpef H b Fr1o] BH EA A, . THAEGSEEA, 21,

p.3030.

75) Y. Pomeranz, (1978). “Wheat chemistry and technology, American Association of
Cereal Chemists”. MN. USA. p.756.

76) P. T. Berglund, & D. M. Hertsgaard, (1986). “Use of vegetable oils at reduced
levels in cake, pie crust, cookies and muffins®. Journal of Food Science, 51,
pp.640-644.
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(Fig. 12> Baking loss rate of macaroon cookie prepared with black
ginseng powder. C; control, BG1; 0.5% (w/v) black ginseng powder added
group, BG2; 1.0% (w/v) black ginseng powder added group. Data were
expressed as Meas * standard deviation. Same letters in a figure denote values
that were not significantly different (p = 0.001), analyzed using ONE-WAY
ANOVA and Duncan’s multiple range test.
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(Fig. 13> Spread ratio of macaroon cookie prepared with black ginseng

powder. C; control, BG1; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas * standard deviation. Same letters in a figure denote values that were not

significantly different (p = 0.002), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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(Fig. 14> Lightness of macaroon cookie prepared with black ginseng

powder. C; control, BG1; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas * standard deviation. Same letters in a figure denote values that were not

significantly different (p = 0.001), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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(Fig. 15> Redness of macaroon cookie prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.001), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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(Fig. 16) Greenness of macaroon cookie prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas * standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.001), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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7. 01E F79 24

7t F719] B4 (Texture) & AE(Hardness)+= i+ C=420~425g,
BG1=520~525g, BG2=650g0 2 Yepyttt, x4 C2t BGl 100g A2
BE ZpolE Hol, fo0H o7 Qe AR Ueld, x4 Cot BG2
Trolls 225~230g BEO] AE Zpol7p Uepton], fold ol & o=
Uebgeh &, BGlY Arve dixFH oF 25% F716a, BG2O Hrve
xFET oF 50% ol FrietAtt. ol AEFELS MU F7]9 4
T8O A AEGRLEY] Hrtgo] SHEFE UhEre Fachl Ahv EoH
+ AdAne}t fAHAl ekt CFig. 17D

7t 719 ARt FUbeHEA, ARE VIEeR AEHe R4
(Cohesiveness), 7/d(Gumminess), H3/d(Chewiness)E HlL 25| HH,
-S4 (Cohesiveness)>  tixTF  C=0.651~0.652, BG1=0.655~0.657,
BG2=0.75~0.76 ©& eyt tix3 Co BG1S G297 o]z} = A
o= Yepga, iy CeF BG2 H= {94 Ao|7b & oz uErgrt
Z, A7t SR 94 SHAE STt oklrt.CFig. 18)

A4 (Gumminess)2 HZ2F C=275, BG1=350, BG2=47522 L}etytc},
iz Cot BG1Z 94 zol7t = Ao Uehty, tix+ C& BG2
ol o2 Zol7t E ZAow Yeyth &, A&rt S7HESsE A4 94
<7} okt CFig. 20>

2914 (Chewiness)& C=290, BG1=350, BG2=390°& uelyich tizx+
Co BG1L G904 zpo|7t Q= Ao=w Yehgy, tixT C9 BG2 Thlx
oA Aozt & Aom UEA Fert FUtEeE JA ZJYA B F
7} okt (Fig. 21)
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(Fig. 17> Hardness of macaroon cookie prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.001), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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{Fig. 18> Cohesiveness of macaroon cookie prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.001), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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{Fig. 19> Springiness of macaroon cookie prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.002), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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{Fig. 20> Gumminess of macaroon cookie prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.002), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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(Fig. 21> Chewiness of macaroon cookie prepared with black ginseng
powder. C; control, BGl; 0.5% (w/v) black ginseng powder added group,
BG2; 1.0% (w/v) black ginseng powder added group. Data were expressed as
Meas =+ standard deviation. Same letters in a figure denote values that were not
significantly different (p = 0.002), analyzed using ONE-WAY ANOVA and

Duncan’s multiple range test.
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ztol= Qlditt. ol&9] WItollA islanding pattern2 2221 zpo]7t LpERLE
Al ok -7‘7]—4 S gl 7Kt top grain scoreZb A4Sl
sugar snap cookie|A= top grain score@} F7]9] Z7Fo] ¥ ATHAL
Ue Aom HIHQNS) Ty & AFolM= AT 7he] o of
o= zto]7b glith(data not shown). mWatA 4 BEW H7ieF S7tol| o=t
F7]9] top grain score’} =obd Aole A =w o]elo] §glo] 9l A
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H AE2 S 29 AEAe gz 7] ®2Ho] Arixor "W
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= °]
characteristice FAA7|= E-o] RStH AoE FAHEMW oo gt &4

83) A4, o195, (2000). THWA Wo| EHW olskobd B4 7o) Ax AN, . @
ze58]A), , 15, Pp-202-208,
I, @A, Aok, Aol M4 9l HAER, pp.182-189,

T

_51_



9.0

8.0 -

70 A T

6.0 -

50 -

Top grain score

40 -

30 -

20 -

1.0
C BG1 BG2

Experimental groups

(Fig. 22> Top grain score of macaroon cookie prepared with black
ginseng powder. C; control, BG1; 0.5% (w/v) black ginseng powder added
group, BG2; 1.0% (w/v) black ginseng powder added group. Data were
expressed as Mean + standard deviation. Same letters in a figure denote values
that were not significantly different (p = 0.052), analyzed using ONE-WAY
ANOVA and Duncan’s multiple range test.

_52_



Ao BAnQtt

_53_



Flavor

P
Texture Taste
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(Fig. 23> Sensory evaluation of macaroon cookie prepared with black
ginseng powder. C; control, BG1; 0.5% (w/v) black ginseng powder added
group, BG2; 1.0% (w/v) black ginseng powder added group. Data were

expressed as Mean + standard deviation. Same letters in a figure denote values

that were not significantly different (p = 0.052), analyzed using ONE-WAY
ANOVA and Duncan’s multiple range test.
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9. Wz HAHBenzopyrene test)

Wl 2w &l (benzopyrene) 22 F X345 = (polycyclic
B o

aromatic hydrocarbons)24] W

Azt REG AGOIA AFolt f71%0] wakd W A7): Tard B2
TH ARoRA CEIEEses S AL WEnHe wiel )
o 7HME oyt FEd werEde muso] Yoy, Sl W
209 518 FHe 2L, A8S, BB, B8, OEa, 2440
59 4% §AFNA 2 ppb olste FASkL ek Tt olele] AEA
£ SAFe] Wz 4 12 5 ppb olshRe FASIL et 8.

2 APolA LR B4 0kE F719) haAS Slsh] giste] MEy

I BE A=A bebnzopyrene HEEA %

2
th[Table 4] wfebd 2 Aol ofs) Az 4 uphg 7% A

[Table 4] Test of the Benzopyren

CcO BG-1 BG-2

Benzopyren N.D. N.D. N.D.

CO; control, BG-1; Black ginseng powder 0.5%, BG-2; Black ginseng powder
1%, N.D.; not detected.

85) H. L. Jay, J. B. Wiliam, B. Franco, F. Robert, R. G. Charles, K. Michael, et al.
(1984). “Patterns of lung cancer risk according to type of cigarette smoked”.
International Ournal f Cancer, 33, pp.569-576.

86) Korea Food & Drug Administration. (2010). Korean Food Standard Codex Vol 10
orea Food & Drug Administration. pp.48-51.
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ABSTRACT

Characteristics and Manufacture of Macaroon cookie Prepared

with Black Ginseng Powder

Peom, Jin Woo

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
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Graduate School of Business Administration

Hansung University

Since macaroon tastes sweet and it has soft appearance and color,
it is the cookie loved by many consumers. This study has conducted the
following experiments in order to investigate the possibility of addition of
black ginseng powder recognized as health functional food into
macaroon.

In terms of physical characteristics of dough of macaroon prepared
with black ginseng powder, the weight was significantly different in
between a control group C and experimental groups BG1 (0.5%) and
BG2 (1.0%), and between a control group C and BG2. Moisture was not
significantly different in between samples. In terms of chromaticity,
lightness was decreased, but redness and greenness were significantly

increased. The viscosity was significantly decreased as amount of addition
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of black ginseng powder was increased.

In characteristics of macaroon cookie, weight, volume and moisture
of cookie was not significantly different between a control group and
samples. In terms of baking loss rate (b.l.r), the experimental groups with
addition of black ginseng powder showed large significant difference with
a control group. The spread ratio was significantly different in between a
control group C and the experimental group, BG2. In terms of
chromaticity, lightness, redness and greenness were all decreased in the
experimental group compared with those in a control group. In terms of
texture, hardness, cohesiveness, gumminess and chewiness were
significantly ~increased. On the other hand, the springiness was
significantly decreased. Top grain score of macaroon cookie prepared with
black ginseng powder was significantly increased compared with that of a
control group. The appropriate amount of black ginseng powder was
thought to be 0.5% (w/v) upon manufacture of macaroon cookie. If
more than 1.0% (w/v) was added, sensory characteristic was degraded.
Above results of our study will be useful to activate the development of

high healthy functional cookie for consumers.

[Key words] macaroon, black ginseng powder, physical characteristicof

dough, characteristics of macaroon cookie, top grain score, sensory

characteristic
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