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1) A9 dWMAgE 4
Aol 42 AACCHD wetA FAH&AT =, & LS air
oven method(AACC Method 44-16), A% &k F=H(AACC Method
30-10), 3| &= basic method(AACC Method 08-01), Tl = 3
micro-Kjeldahl method(AACC Method 46-13), - &= 3| H
(AACC Method 32-10)2.2 3739t}

2) B4 BT $2UY oy 54

T ¥

g2 Ohaus 2721 F 247]1(MB45 Moisture analyer,

(1)

w4

% A
Ohaus Co., NJ, USA)E o] &3] A& 3gs A3 HEde] Y1 180T
o A 47t A xste] SA AT

(2) Water retention capacity(WRC), alkaline water retention

43) “American Association of Cereal Chemists Approved methods of the American
Association of Cereal Chem”. 10 th Ed Association. St. Paul. Mn, USA, (2000)
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capacity(AWRC)

Water retention capacity(WRC)+= Collins®} Post?] & W33l
=43k ‘jr44) Tl FAEES 3% HAoE 0~21%7HA HIrE A
=<

o 1
ANRL ] W FHFE W Absha 208 F dee] WA

AR E FEFA - 7R A 86 B
2 100— A 5.9 5 3}k

1) < 100

Alkaline water retention capacity(AWRC)= AACCH W (56-10)e] u}
A QARG FAo] AlFE 3g & ¥il 0.IN-sodium bicarbonate &< 15
mLE FH7Fstal 20 &t Ao WX & ) A 5Evntet alnkste] 207
e Ao ®x], 8000rpmol Al 1523 YAEEAA FeAS st
1 AR HRE AFE A BAE vs JAdE AEY FAE S

Atel thgHe Abg3te] Axtahsith

ANE7FEAE FEFA - FE A 86
3 100 — Al 2.9 =37 3

OEi
—
N
X
—_
=
S

44) JL Collins, AR Post. “Peanut hull flour as a potential source of dietary fober”. J. Food Sci,
46, 1981, pp.445-448



1 7}(sedimentation value)®] 42 AACC(56-20) ¥H40)ol =3}
A Al 38R T Al ¢F Al Z+= bromo phenol blue 4 mg= 1,000 mLe FF5ol
o] (A ¢F-1), lactic acid 250 mLel SHFE 7Fste] 1,000 mL= A&
g & ol& 6417 7HE FFAIA lactic acid AN (A F-2)S THEATL
w A]oF-23= AREsl7] 48A1%F Aol Alxdte] FelA] FEE 7o o
WA WA E] FAt}. Lactic acid A& 180 mLoll isopropyl alcohol 200
mLE £¢ & THFE 71k 1,000 mL2 A& § AHEssith
3.2 g& 100 mLe A& Y il bromophenol blue
3l A3 BEARAIZ] the isopropyl alcohole] # 71
lactic acid A& 25 mL& 7lsto] ddetAl 42> As 581 BAsHA

A8y o] FA & 4S sedimentation value(mL)Z FA] 8T

==

(4) Pelshenke value

Pelshenke valuet™= AACCHH46)o] 3l 245 30C=E /X35

3 150 mL #]o]AC 50 mLe] THFTE B =Tz <o WA &
S Al® 3 g5 yeast®H(dry yeast 3.2 g/water 50 mL) 1.8 mLE 7}3s}
3L HE=A|7Ro] 24 o]/do] A A R E WE3sto] dough ball®2 WHE F

2 ot HolA ¥al dough balle] HA "ojx= AIZHS 5748
o] Pelshenke value(min)E -3ttt

(5) A159 pH
pHE= pH meter(Model 740P Istek Inc., Seoul Korea)E AF-&3Fit}. pH
metergs HAS & FHFF 100 mLoll A5 10 g& 7Fsto] & 42 £ 30

B3k A F pHE Z4ekdr

45) AACC, opcit.,.,2000
46) ibid., 2000
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(6) Mixograph &4

Mixograph E42 AACC Method 54-40A47e 1wl 10 g
Mixograph(National Mfg. Co., Lincoln, NE, USA)E Al&35le] A 52] T}
FEES AU

Fig. 1ol4 X+ #iel o] Mixographoll Al folx= 2z} & 54
] % midline peak time graph’} peakZ ©|& w71+ ¢ A 7+&
=23 Zo|m, midline peak heighty 7|+ o023 E Hido| &3l
W o] Eol(cm)olth. 1 Hhell width at peak, width at 8 min & A}

o,

LTS

o

3

2

(7) 5354
A7LEe] HE=AL Rapid Visco Analyser(Model 3D, Newport
Scentific, Narrabeen, N.S.W., Australia)E ©]&3}o] A3t =, A&
35 g= B3] BF sto] A= 54E &7 ¥ SFF 250 mL= #
7bete] A S RbE F, 2% 5C9 Hx2 25TA 9BT7A 7%
S gA] B 5CE 9BTAA 50C7A WZA ATt Initial pasting
temp., peak viscosity, hold viscosity, breakdown viscosity, final

viscosity, setback viscosity 55 ZFA}st$dtt.

47) AACC, op. cit.,., 2000

_11_
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Fig. 1. Mixograph of typical soft wheat flour
Peak time (min): MP
Peak height (cm): Height at MP
Width at peak: Band width at MP
Width at 8 min: Height at TX
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3) Sugar-Snap Cookie A Z % EA

(1) Sugar-snap cookie®] A%

B g o) AFE3F Sugar-snap cookie®] wiE(Table 1) % A Z HH
AACC method 10-525 t4 W33t Western wheat quality laboratory
Aol uhe} A A s T

Cream mass® AlZxE AACC method® ol webrd A ExE 4
(non-fat dry milk) % #®|o]Z At (sodium bicarbonate)S 74 A 2 3}ho]
mixer®l] %! ¥ shortening¥ &A1& H7Fstal low speedol A 30%,
medium speedoll A 2% 30%, high speedolA] 4%F7F mixingd F
scraping @+ Tt high speedol A 2%#7F mixingdlt®] cream massES S
t}.

&4 ¥ cream mass 376 g cookie dough mixing bowl(National
cookie dough micromixer, with head speed of 172rpm and special
cookie dough bowl)ell ¥ 3 A-solution(82.02 g NaHCOs for 1L) 5.0 mL,
B-solution(54.14 ¢ NHA4CI, 20.86 g NaCl for 1 L) 50 mL<S #7}ste] 3
T Eetdnh ool EUHE 40 g5 HUbske] 1027 e v
mixer®} bowl pin® WSS scrapingst St thA] 5%7F £3% scraping st
I 13 WHESE & 5%3F £8ste] whsS 2tk WS VA 27
= 3 & 2712 Y59 cookie sheeter(303-H14 aluminum alloy, 2.0 mm
thickness, size 30.5 40.6 cm)olA sheeting= 33l cookie cutter(60 mm
inside diameter)® A& 3 ZFA] 205T<2 Reel oven(National Mfg. Co.,
Lincoln, NE, USA)ol A 10#7+ 2t

48) C.JFMorris, H.C Jeffers, D. Engle “MIBaldridge, B,S.Patternson, A.DBettge, G.E.King,
B.Davis, Fifty—first annual report of the Western Wheat quality lab”, “USDA Agricultural
Research Service”, Washington DC, USA, 199

_13_



Table 1. Formula and ingredient specifications of

sugar—-snap cookie

. Amounts
Ingradients - ;
%(flour basis) Weight(g)

Flour, 14% moisture basis 100 200
S , only th hs 600um- i

1.1gar .ony roughs um-opening 60 190
wire sieve
Shortening, hydrogenated 30 60
Non fat dry milk, through 589um 3 5
—opening wire sieve
Sodium bicarbonate(NaHCO3) 1.0 2.0
Emulsifier 0.24 0.48
Sodium bicarbonate

. . 1.0 2.0
(in solution A)
Ammonium chloride(NH4Cl)

) } 0.68 1.36
(in solution B)

Sodium chloride(NaCl)

) ) 0.26 0.52
(in solution B)
Deionized water variable

_14_



(2 A4 &4
Sugar-snap cookie®] A4S cme A2 ZZ tE 33X S =HHE e I
s o] &3St

(3) FA &4
Sugar-snap cookie®] F7& caliper(Mitutoyo, Japan)® Z}7} t}& 3
S At Hd s ol &3ttt

"

(4) A+E< pH
pH+= pH meter(Model 740P Istek Inc., Seoul Korea)E AF-83}3itt. pH
meters R T THFF 100 mLol F7] 15gS 30%H A F 2 o)A

pHE =43terh

(5) A= &3

A= AZA (Minolta CR-200, Minolta Co., Osaka, Japan)S A}-&3}
o] top colort= sugar-snap cookie®] SIF#-S, bottom colore
sugar-snap cookie®] o}PE-E S Hunter #< L(M %), a(AA %), b(3A

%) g ALgsgth

6) F719 924 A

A Z3F sugar-snap cookie®?] ®l~3*+= Texture analyzer( TA-XT2,
Stable Micro Systems Co., Haslemere, England)® =43ttt AMEH
probex [width(7 cm) x length(9.3 cm) x thickness(0.3 cm)] °o]JH =4
Z78 Table 29 2t}

Hsiare sdE Adsta AFA ST 4809 269 S A A ko]
ool Al HPFEAS Austa 7t 54 tiste] vbE FHAIZ & HA}
of &ItEE STk 719 AEA, WEEAH 2 FTHH JEEE
9-point scale scoring test Wil we} 2AEG oW fig. 294 7ol

8) 54 &4
EAEA SPSS package(ver. 14.0)5 o]&3te] Hy ZTFHA

Duncan test(Duncan’s multiple test)$} A#3#A S 22189t}

_15_



Table 2. Texture analyzer set up condition used for

red ginseng sugar—-snap cookie texture measurement

TA set up Method set up
Option T.P.A. Graph type Force vs. time
Force unit Gram Auto-scaling On
Distance format mm Peak confirmation On
Pre-test speed 2.0 mm/s Force threshold 20.0 g
Test speed 1.0 mm/s File type Lotus 1-2-3
Post-test speed 2.0 mm/s Display and export plotted points
Distance 10.0 mm/s Acquisition rate 200 pps
Time 2.0 s Result file Closed
Trigger type Auto Force unit Gram
Trigger force 10 ¢ Contact area 962.0 mm
Contact force 50 g

_16_



Sensory evaluation sheet {(Cookie)

= X Date):
2 3 (Name) :

Al E¥F{Sample number)
1|2[3[4|5]6|7]|8]9

E A(Properties)

212 EA{Owter properties)

I (Yolume)

A2 AT (Crust color)

33 BH M (Top grain)

5 E# (Inner properties)

= (Flavor)

ot (Taste)

BAH (Texhe)

SONMY P (Mouhied)

AHEM NFT (Overdl preference)

EH (Total
o5 &CH (Very good} - +
#0 (Good) e~
BE0iC (Nedther good nor poor) ]
L=} (Poor} +5
o LI=ct (Ve poord +1

Fig. 2. Sample sheet for sensory evaluation of cookie

quality characteristics.

_17_
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AFF 1298%, AW 033 @532 72.90%,
S EIREEE

Microwave 7}gol 93t 2whulg o] %43}

&, 2009, p44.
1, 2006, pp.85~E&63.

3

54-21, Method 54-21, Method 76-30A, American Association of Cereal Chemists,Inc.,Minn,

1994
50) HHEE,

49) AACC, Approved methods of the American association of cereal chemists 8thed., Method
238 6

3.3%% e

4.12%3 FAFGE 7



Table 3. Chemical composition

of wheat(woorimil)

and red
ginseng flours
o Moisture  Protein Fat Carbohydrates (%) Ash
our
(%) (%6) (%) Non-fibrous  Fiber (%6)
Weak flour 10.3 115 1.1 76.4 0.2 05
Red ginseng 135 10.9 0.6 67.0 47 3.3
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2) Moisture, water retention capacity(WRC), alkaline water
retention capacity(AWRC)

SEde  gAEEe  HUbFe]l wWE  moisture, Water retention
Capacity(WRC), Alkaline water retention capacity(AWRC)E 4ty 5
Table 49} Zt}.

T (moisture) S $2ldol FAEES HMe H$ 132~134%H
AzA FaEEe F7bE S7HeE FolA AolE HolA FUH o T

4

Fejo] AN w44 e 2] HEol

= AU S f=uEn
APRETES) dhE el AAEW Hske mubwsle] AFsdelA] <l

freldoz v Hastol
AT Aols BAATh WRCE Ald8 e iel tixolx 485%=
LHERSE o, %FA‘?:M] TAEY %5 H7ME B 60.3%, 21% W7

o] T/&FE fFolH oz WRCIH 57t

St s HS E]r(p<0 05).

AWRCE thxTFolA 51.3%9 #S How e ZFAEULS 0~
21% #H7tsk A AWRC7} 54.6~71.2%2 W= Za Bk Hrleko] &

H“
a4 AWRCH froldo@ Z7beshe 438 nelth

oA Eohe] Aol wEW AWHCE A7) F454 2 F4H149
B7F 5 A ol&5 A Jnkal skl

52) drdr) &, "Eakd B tiAg 2EX] Aolae FAEA, , Teaze|dets)x] 2478 23,
2008, p.12.
53) 71 51]01 1:1};(]
54) A4, 1A fiv?” “‘7H«l o|g}8}4 543} sugar-snap cookie®] Az A4, =

213 318+3] 2] 169 2355 , 2004, pp.146~152.

_20_



I Miyauchi 59 A#50] ¢]3H WRC Alm e vl kv o
o] vt sklal, Mcconnel 59 75600l o]atm WRCE 2 ol4 &

F, @Y, QA9 aslel Wil e wida sar

as)

55) S.Ochiai-Yanagi, H.Miyauchi, K.Saio, T.Watanabe, "Modified soybean protein with high
water-holding capacity”, Cereal Chem. 55. 1978, pp.157-167

56) A.A.MaConnell, M.A.Eastwood, W.D.Mitchell, "Physical characteristtics of vegetable foodstuffs
that could influence bowel function” ], Sic. Food Agric. 25, 1974, pp.1457-1460
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Table 4. Changes in moisture content, water retention

capacity(WRC), and alkaline water retention

capacity(AWRC) of wheat(woorimil) and red ginseng flour

blends

Blend Moisture WRC AWRC
ratio(%) content(%) (%) (%)
Control” 13.4£0.02* 48 5+0.69" 51.3+0.76"
WRG” 0 13.2+0.15% 60.3+0.86" 54.6+0.50
WRG 3 13.2+0.02° 60.7+1.03™ 56.9+0.57°
WRG 6 13.4+0.17* 61.6£0.58° 59.4+0.69°
WRG 9 13.2+0.19* 61.6£0.57 60.6£0.69°
WRG 12 13.2+0.11° 63.7+0.75° 63.8+0.57"
WRG 15 12.9+0.16 63.8+0.57 68.2+0.66
WRG 18 13.3+0.57 66.3:0.57° 69.3+0.66"
WRG 21 13.2+0.20° 67.4£0.50° 71.2£0.50'

Y Weak flour 100%

2)

significantly different(p<0.05)
¥ Woorimil + Red ginseng(%)

_22_
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3) pH, Sedimentation value, Pelshenke value

Alg v R Ede] SARES 0~21% H7bsed wek pH 92
Sedimentation Value®} Pelshenke valueE 49 Z 3= Table 59 %
o S F719 I Ao e = 7 Ae FY pHE tixTtol A
5590131 - ol SAHEE 0~21% H7Fs A9 HrrsFo]l Skl wef
pH7} 502~5222 Fo)doz ol Aoz YERTHp<0.05). °&
Aol A0 A 14k TFFe] Fo] TS E pHZE wolA o ® ol

o Avs} fAbsgl

= = o

RO 11 gho] 245 SFHlge] B Aol F2 Zo=w AAFATLN o
A2 w22 20 mL o3, T8 20~40 mL, ZFEHE-2 60 mLo]d o
2 A#Agel= 20 mLelate] s oWt Z AFolA sedim-
entation value:r A& "Rl thxFo Z$ 1560 mLollen o
of TAEES 0~21% #H7FsgE H$ 150~31.3 mLe HH=EZ T4
A7 Fo] S7hekel wel folAow Haste AyE Bdvh =3 ¢
o FAEE 15%~21%5 #H7Fe 497} sedimentation value 20 mL ©
stm F7] Aol A Ametal Al

AurA o & Pelshenke value= gluten®] <ol web Apo]7h lof whe i
© 3160, FHRL 61-00%, ZAHEL 9lE oA WF balle] €A
A TR0 2 AFolA= AlEE BHE RS AR gz E
Pelshenke value7} 37.7% 0™ %2ldo] T4 %S 0~21%7HA 7
B9 3H3~603E0 8 HIbFo] TSR FoAoR Hrdte B

o] YEFTHpP<0.05).

57) A8, vAd, AA=E, plo.

58) o|Ws,. "2 B #3477} white layer cake®] Az AFEA MAE 9%, , ATdstu
uhA}Eh9) =1 2003,

59) HAL 9, T AR, , AENFATFAIE L, 1975, p2s.

60) # <Al Mg odium stear-2-Lactylate H717F AWEA o nx+= g8, | AFign
kAl &9 =& 2003. p.43.

o b
4 £
e o8
I
w

_23_



ol Weo] Al Q162 H63)e] Ao A HIteFo] FHEe| wel PK
value®} Sedimentation value’} #Aadth= Aol FAFSHA UERSET o]
3 Ayt SAEES HMEST S glutend] FEFo] HAE owW|gita
Holof 3k Aolt}, W3k F7] Ao A3 v H o] Pelshenke value’t
31~60&Q Aew & w fodoe] T4 ETE 0~21% H7ME B ¢

3

% H7FrollA 537, 9% FH7FRell A

2 6038, Satew 461 0. 2
A7vol S7hghel wel Ajte]l Haste A¥de EHAY ol FAEE
A7vdol S7rETE DG Aol wet glutendtdeol A A
v 2 Pelshenke valueZ7} A% E Aoz Algdrt, 282z AT A

61) Mz, "Su7kF9] H7b7t Sugar-Snap Cookie®] EFHE40] mA= 43, , ZAddAAeg]

TR AL A S mAls 9% 3 A-AEddaE = ofF FAMNA,, A
"’ AALEER] =, 1999. pl2.
63) HFA, AAEE, p2d

o
=2
J?i
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Table 5. Changes

values of wheat(woorimil) and red ginseng flour blends

in pH, sedimentation,

Blend ratio(%) i Sedimentation Pelshenke
ena ratio
? P value(mL) value(min)
Control” 5.59+0.03%% 15.0+0.00° 37.7+7.37™
WRG? 0 5.22+0.01° 31.3+1.15" 60.3+2.52¢
WRG 3 5.21+0.01" 28 3+().5¢ 53.7+3.06
WRG 6 5.18+0.01¢ 26.7+0.58" 49.3+1.53
WRG 9 5.13+0.01¢ 23.7+0.58% 46.0+2.65%
WRG 12 5.10+0.01° 22.7+0.58" 44.0+2.65°%
WRG 15 5.07+0.01" 20.0+0.00° 40.7+5.03>4
WRG 18 5.04+0.00° 16.3+0.58" 38.0+3.61"™
WRG 21 5.02+0.02% 15.0+0.00° 35.3+2.52"

Y Weak flour 100%
? Means in a column sharing a common superscript letter(s) are
significantly different(p<0.05)

Y Woorimil + Red ginseng(%)

_25_
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1) HRAEY T FHBA

=

Al a2 eEde FARET 0~21% H7MS A$-9F WRC,
AWRC, sedimentation value, Pelshenke value®] 4@ 34+ Table 63}
2t
WRC2 AWRCE r=0.956"21 o)Al Ao JuadAE Hol 34 2
HA7beFol F7hEFE WRCSH AWRCZE 37 S7bshe AdS
(p<0.01).

Sedimentation value®t WRCE r=-0.964", AWRC+ r=-0.984"2 9
Al Fo AHdAAR T4 w8 FUESE F7HANZE TS sedimentation
valuex Z43l=d WRC2 AWRCE F71st= 43S B tH(p<0.01).
pelshenke value®t WRCE r=-0.613%1 9 A##A o), AWRCE:=
r=-0.494]1 F-of Z#AAE dEhd S £ HUbge] S7MEsE PK
valuet: #AA T WRC9 AWRCE S7hste AdolA g o4
ol]x= YEeA kkth(p<0.01). 22 pelshenke Value®2} sedimentation
valuet™ r=0.483"% fFo]H < Ao FAAAR A4 B HIbFol Fh
sto] uwlg} PK valuer™= 74 3Fal sedimentation valuel® 743 78k

ATHP<0.01). o= He A6 <5 sedimentation value<}
pelshenke value®?} Aol A#A#AA 7L Jdotar AR, & S5 G650 A
alkaline water holding capacity, pelshenke value®= F2old o= Ao A3
WAZE dvkar Baste] & Aok AR A3FS BATh

s
o

64) H9A, A=, p24
65 st o, Tehaabdel oglstq BT FIAEEA ), Ta=2F783)%] 169 25,5, 1934,
pp.149~152.



Table 6. Correlation coefficients among water retention
capacity(WRC), alkaline wate retention (AWRC),
sedimentation(Sed.) value, and Pelshenke(PK) value

of wheat (woorimil) and red ginseng flour blends

WRC AWRC Sed. value
AWRC 0.956™
Sed. value -0.964™ -0.984"
PK value -0.613 ~0.494 0.483"

** . Significant at the 1% levels probability, respectively.
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5) Rapid Visco Analyser ¢ &3 &3}

_Ilm
o

e S5 A $o00] ddtel e AF F B wEel eldte] woir
O~ =

dojd F= g, woly WEL g-amylase FALEE A 3+= W

of

Amylograph " o]

E
QEt o] gHolgtont, Aol AT AR FS
o] "o Frhi v ¥

o AUTH60 ol FH &
o] Rapid Visco-Analyser(RVA)E Z7|ox de] Futol ALES =A&
7] flske] JhE o] Wol o] &H o] gfoy FHToe WIHF EE %
s3t54S St T o2 7HA &&= o]&Ha k. EF RVA:E
Brabender amylograph/viscograph®} ®]xsle] B Algwko] A, =4
AlZkol @ o computerdl &8 SAXA7E A A om V5= o] b
A 2 Aol Walkers67-2 modified temperature program< 7l &} o
14-2] &3}, pasting viscosity, minimum viscosity, final viscositys =
A8t

TAAFES RVASl 9% 53}
t}. RVAY 3374 =& Ald
of TAEE 0~21% H7te A5 )
7ol SUMErE Foldor 33 A 2=TF SUFeE AeE uEu
tHp<0.05). Peak-viscosity®= th*7} 163.1 RVU°|aL % 3
0% H7ber A5-7F 180.0 RVUeolH 24t ¢ 21% H7tsk 4
1223 RVUR &4F &% H7bge] 7tdas fodo= 7
= BAtHp<0.05). ol= o] A6 Zm| 7T
o} FAFek A3= ® Atk Hold viscosity:s W&
=

A
]

N
o

.

=]
o
a]

A2 Table 79} Fig. 3~4°l A3}

e el g2 67.8ToH $-2d
T+

oko Jlm

3

rlr
(@)
Q1
(@)
{
(@)
[0¢]
(@)
(@)
lo
jue)
Ho
fru
ol
2k
Sh
m\j

A
e,
2
.
>,
M

66) Ws, AA=E, p24.

67) CE.Walker, A.S.Ross, C.W.Wrigley, G.J.McMaster, "Accelerated starch-paste characterization
with the Rapid Visco Analyser”, Cereal Food World 33, 1988, pp.491-494

68) Wzts, AT, p.24.
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Breakdown viscosityt™ ™ Z&FolA 477 RVU, S22
A7rek 4571 462 RVUR 7 wHA versgton 24HE
%7 619 RVU=R 7HE =4 vetwtom H7F3tel Fo4¢ 2ol &

AtHpP<0.05). Final viscosity: S ZT-olA] 1959 RVU, $-z@ol| 4t
TS 0~21% H7Fsk 49 1224~217.1 RVU HHE Bom &4 &
o el S E ol er FHaste Aol dEHRHH(p<0.05).
Setback viscosityt® HZTolA 80.6 RVUo| 1 g T4 & 0~
21% #H7be A9% 544~929 RVUR ZA4HEZ 3 7tego] Z71gel f o
Ao Frds FF%E BAHp<0.05). LI o g

BY 5ol 9S v A =d69) E AFogrs A B8 A

o
jutn)
ol
J|m
oX,
=2
rlr

=
b FFE ko] Zana YrErb A A Fol X 54 I4F

69) vE1EH, TedHstrisdid, |, 2002, p.243,
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Table 7. Changes in Rapid Visco Analyser pasting
properties of wheat(woorimil) and ginseng flour blends

Initial Viscosity(RVU)
Blend asting tem
ratio(%) P g D '
() Peak Hold Breakdown Final Setback

Control’  67.8:141" 16314817 1154475 477356 1959467  80.6£5.12
WRGY 0 662+0.00  180.0+4.11° 1297377 50.3t4.04™  217.1#53°  87.4+504"
WRG 3 65.6+052" 1789577 121.0+4.30° 579155  2138+36°  92.9+0.80"
WRG 6 66.7+052"  1334+362°  87.3+392°  462+0.80° 1641454 769+147"
WRG 9 681+1.00°  1579+500°  96.0:4.82° 619+1.35"  1764+89"  80.5+4.29%
WRG 12 686£0.03°  1266+7.73" 7744459 49.1+4.45" 1445£79"  67.1£3.71"
WRG 15 686£0.08° 14984502 881397  61.7+1.73  159.9+53°  71.8+4.47™
WRG 18 66.7:046"  1287+696" 7324234 555:463"¢ 129.421°  56.1£0.59"

WRG 21 68.6+0.05° 122.349.45"  68.145.36" 54.3+791™ 1224#137 544833

Y Weak flour 100%
? Means in a column sharing a common superscript letter(s) are not
significantly different(p<0.05).

Y Woorimil + Red ginseng(%)
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_31_



B
=

Final = 178.92

gy
[Tl

Peak = 163.58

“Hold = 116.92

tv RV
|JJIIE|IIIJ

=

|Illl:"

Terlrnpy "

W
a

ISCOS1

N
L1l

Strong flour plus garlic(4%) ’

FT = G855 Mawport Sclartiic Pty Ltd

W
@
-
[
i

he
=

:JII
|l1|

4

Final = 148.25
Feak = 133.08

e

tv RV
|JJIIE|IIIJ
|l|l

=

|Illl:"

—

Terlrnpy "

|

!

{
II]I

W
a
o

ISCOS1

N
[

T T

Strong flour plus garlic(6%)
N g plus g

“PT = 67.75 Mewport Solentific Pty Ltd

I I I
| l!:! !! '||2 3]
Time mins

=1

Fig. 4. Rapid Visco Analyser pasting patterns of wheat and
red ginseng(RG) flour blends.
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6) Rapid Visco Analyser$} ©]3}38t2 EA 79 #A

Rapid Visco Amalyser(RVA)ol <2J3t 3543 water retention
capacity(WRC), Alkaline water retention capacity(AWRC), sedimentation
value, pelshenke value®t2] #AE Table 8 A|A] s} T}

water retention capacity(WRC)+  peak viscosity, hold viscosity,
breakdown viscosity, setback viscosity:= ZHZF r=-0.800", r=-0.859""
r=-0916", r=-0.962"%2 Fo]#Ql Fo| FHAAAE B TAED HIME
o] Z7leE WRCE Z718tal peak viscosity, hold viscosity,
breakdown viscosity, setback viscosity: ZAdtE AIS HYTH
(p<0.01).

Alkaline water retention capacity(AWRC)= S3F/iA|=%2} final
viscosity®] A% Z+ZF r=0662, r=0.261% Ao AAAAZS HJort 9
Aol zpol= glAth. WHH  peak viscosity, hold viscosity, breakdown
viscosity, setback viscosity:® Z+ZF r=-0.773", r=-0.877" r=-0.910",
r=-0918"% fFo]# <l Fof FaAAAE YERN AT HIbFe] S
45 peak viscosity, hold viscosity, breakdown viscosity, setback
viscosity7} #Aa3stH  olul AWRCE HA ZristeE 4¢SS Bv
(p<0.01, p<0.05).

Sedimentation valuex= peak viscosity, hold viscosity, breakdown
viscosity, setback viscosityollA ZtZF r=0.772", r=0.883" r=0.916",
r=0.928" % f+o] Al Ao AuuAYE = ASE et FAET AL
2 S7HA171¥ sedimentation value’} 74 3F=t] o] wl peak viscosity,
hold viscosity, breakdown viscosity, setback viscosity®= %A 3sl= 73
S B AtH(p<0.01, p<0.05).

a2y PK Values= Z3A] 259 r=0.1260% A2 #AAE HIL
RVAS w3} 543 Fo ZAdaAES Bidoy Fo40 Aol7F itk
(p<0.01, p<0.05).



Table 8. Correlation coefficients between Rapid Visco
Analyser(RVA) characteristics and quality parameters of
wheat(woorimil) and red ginseng flour blends

Quality Initial RVA viscosity(RVU)
paste
parameter Peak Hold Breakdown Final Setback
temp.
WRCY 0.537  -0.800" -0.859" -0.916™ -0.085 -0.962"
AWRC? 0.662 -0.773" -0.877" -0.910" -0.261 -0.918"
Sed. value®  0.625 0.772 0.883™ 0.916™ 0.290 0.923"
PK value” 0.126 0.250 0.247 0.386 0.058 0.591

YWater retention capacity

? Alkaline water retention capacity
YSedimentation value

YPelshenke value

“** ¢ Significant at the 5 and 1% levels probability, respectively.
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7) Mixograph &4

A7HE g e] g AL wkse] gE&RA 54 To8% TS
A E=dH, olg3 SA4E SA8] et H FFe A4 F= A
|5 3l 9] =2
A ¥ = gluten-forming protein®l] <¢lste] ZAZAEH, Z7teo] & FFvir}
9] mixograph patterns Z¥i ) t}.70)
FEEe SAHEES 0~21% FH7bste] W] EEA 5AS AyE
A3 Table 99 Fig. 5~6°] A Adt9dtt. Mixograph®d EA S thx+
79 midline peak time< 346302 Qgdo| SART (9 H713k A
o] 4520 Hla 2tA yEwtow 34k B HUo] SUME
el zolE R A (p<0.05). Walker et al®] H.al7Dof| Al Aw =X zs
gk peak time°] 3~5&olgkal & A3 FAS 23S BHlow, &4 o
T HTESE He A Al fAbgE AdE X th Midline peak
heighti= Wzl A 6572 mmo]al -2 2o T4 0~21% H7pe 4
- 76.83~80.58 mme] WHZ S4B HIbsFo] T gl wE %Q
Aoz st Aoz YERTtHp<0.05). Width at peakell A& =77}
20.26 mm, 2 T4 S¢S 0~21% H7Fs A9 1959~25.73 mme]
H = S4B Ut Sl weEl fFodem Srtete A¥S R
G Hp<0.05). Width at 8 mimol A= WE77F 554 mmeo]x $-2dd 3
A BES 0~21% #H7FeE A7) 465~10.2602 HI7FFEF] oA el
zko] & K A tH(p<0.05).

= 71717} mixographe]t}. Mixograph

Rl

70) W.T.Ymazaki, "Interrelationships among bread dough adsorption, cookie diameter, protein
content, and alkaline water retention capacity of soft winter wheat flours”, Cereal Chem 31,
1954, pp.35-41

71) AE Walker, CE walker, "Documentatian and user’s instruction for mixsmant, Natimal
Manufa cturing Division”, TMCO, NE, USA, 2001

72) H9A, AA=E, p24
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Table 9.

Changes

in

Mixograph

wheat(woorimil) and red ginseng flour blends

characteristics

Blend Midline peak  Midline peak  Width at peak Width at 8
ratio(%5) time (min) height (mm) (mm) (mm)
Control” 3.46+0.29°? 65.72+0.37° 20.06+2.21% 5.54+0.46¢
WRGY 0 4.52+0.03° 80.58+2.43¢ 23.62+1.33" 10.26+1.59¢
WRG 3 3.83+0.09" 78.88+0.38° 20.68+1.09% 4.75+0.72°
WRG 6 3.47+0.03" 79.33+0.62°¢ 19.59+1.24° 4.65+0.45°
WRG 9 3.69+0.18™ 79.27+0.89% 23.15+1.01°™ 5.12+0.16™
WRG 12 3.87+0.19" 79.56+0.82¢ 23.26+2.93 5.60+0.36™
WRG 15 3.86+0.07™ 79.19+0.79% 22.31+3.56" 5.72+0.03™
WRG 18 4.17+0.01¢ 77.83+0.15™ 25.12+0.72™ 6.18+0.26"
WRG 21 4.02+0.15% 76.83+0.97" 25.73+4.56° 7.34+0.16°

* Absorption : 62%
Y Weak flour 100%
? Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
Y Woorimil + Red ginseng(%)
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B1-17-2089 14:28:52

Protein 8, 88
Moisture 8, 88
Absorption 62 88
Hidline Peak Time 3.49
Midline Peak Height 78,765
Right of Peak Slope -6, 118
Hidth at Peak 28 111
Hidth at & @@ 5. 166

il

T TI1

B1-17-2089 15:48:48

Protein 8, 88
Moisture 8, a8
Absorption 62 88
Hidline Peak Time 3.67
Midline Peak Height 79,887
Right of Peak Slope -8,369
Hidth at Peak 23 836

&, 68 5.324
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Fig. 6. Mixograph patterns of wheat(woorimil)

ginseng(RG) flour blends.
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8) Mixograph 5§43 ©]3 88 547t AT HA

Mixograph 573 ©]3}st% S4gd3te] JaaAE Zdud 23} Table 10
3 2th. Mioxograph? 5

r=0.767"2 oA Ao A#HIAAE YEFAUTHP<0.05). Midline peak
height= WRCS} r==-0.931"¢]12 AWRCS} = r=-0.866"2 222 F-9
BHAAE B FAEE FHUbFol S7HE4 % midline peak height
Akl o] WRCe AWRCE F7hs8te 43S B oHp<0.01). ¥HA
sedimentation value®} RVA 57<l breakdown % setbacks 7Z}7t
r=0.888", r=0.746", r=0.821"%2 24 Ao FuAA7 et T
H7baFol F7Heel mhe}l sedimentation valuew™ 7F4shial 7 breakdown
Fsetback®™ #HAstE AES HATHP<0.01, p<0.05). Width at peak<]
B5E PK valuest r=0808"= froAQl Ao AddAE e
(p<0.05). Width at 8 mine PK value®} r=0.747"2] <4< Ao H#A¥
AYE & 7 AvHp<0.05). 1 £ Mixograph 542 o|stst3 54 4

RVA EAA 222 AaaA 7 vely=A] &k th(p<0.01, p<0.05).

4 % midline peak time< PK value%}t
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Table 10.

Correlation

coefficients between

Mixograph

characteristics and quality parameters of wheat(woorimil)

and red ginseng flour blends

Mixograph charateristics

Quality
parameters Midline Midline Width at  Width at
peak time peak height peak 8.00 min
WRC" 0.115 -0.931" 0.705 -0.002
AWRC? -0.022 -0.866" 0.600 -0.141
Sed. value” 0.031 0.888" -0.649 0.164
PK value” 0.767" -0.654 0.808" 0.747"
Rapid Visco Analyser characteristics
Intial pasting temp. -0.215 -0.286 0.410 -0.117
Peak viscosity 0.279 0.598 -0.353 0.268
Hold viscosity 0.306 0.677 -0.414 0.340
Breakdown 0.162 0.746" -0.526 0.211
Final viscosity -0.056 -0.196 0.170 -0.233
Setback -0.077 0.821" -0.681 -0.006

Y Water retention capacity

2" Alkaline water retention capacity

¥ Sedimentation value

Y Pelshenke value

“** ¢ Significant at the 5 and 1% levels probability, respectively.
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2. TAHE T Sugar-snap cookied] Ax U EHEA,

1) A48T A7/ Sugar-snap cookie 74 E FAY HAAA 1)
e 9.

AR H7F Sugar-snap cookied] EA4S AW EW Table 113 2
o AEE Al WEEeR wE x4 Adg 7.8 cmE MY A
e FAHEE 0%S H7bek AS- 775emE 2Tk folHQl Aol
b l9lem Sl 4 B 6%ol4d MUk AHE dEzte #9
Al Aels Bt (p<0.05). vkl 2ol A4k EEE 3~21% MUk
A7bF3ell = Fol A el Aol gle]l AAol HideE AIFS B
(p<0.05). o= E7bFo] @A gtFae] AAE B Gl o] St
gl we} Sugar-snap cookie®] %74 it AE ¢ AR
FA= dEzFolA 739 mmeolar 2= 4 EEE 0% H7MsE 45
7} 809 mmE 7HE FARN oW Fo] A 2ozt A
FAE HET7F 1989 golH FEdel F4F £ 0~21% MR B5=
19.30~20.20 g¢ W= T4 2ol7F FAATHP<0.05).

F71¢] HAA (spread factor)S LB &L7t 9 8o ug wh=ol
WAste st SFHY AE5AA 2l d(glass transition) A E7F EHA
Joj e} 7 18 3 W Eol &afEol APHE= =34
od] ZA¥=d Fo &g HEAdel Yol 4 HrE A R

2=
H =
g w Aol A Ha, wEe) FEgel ow HPgel ANGD

x
(o]
/\
o
=)
S

73) At AAE, AA=E p2l.

74) KP Curley, R.C Hoseney, "Effect of Corm sweeteners on Cookies quality Cereal, Chem”,
1984, pp.274-278

75) L.C Doescherr, R.C Hoseney, "Effect of suger type and flour moisture on surface cracking of
suger—snap cookies”, Cereal Chem, 1997, pp.669-671
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M

HAALe gzpol A 10701 S]] FART 0~21% Hrte A4S
HAAGLS 095~1.019 M2 4 &2 HUbFe] F74gte] wheh oA
o] 7} 1A tHp<0.05). o]& A7t% M7tk thal Fake] ko] Zvhak4e
Tl FH Zol7k flo D=, FE7F Fo4 AFel7t glo]l uhE
Aoz Atg¥w, Su7kF H7}F Sugar-snap cookie™, A A5 H7t
A7 FAT, FAEGAI} F778) Belet A A F7)79d T+
o] & HSth

N

Ju

Ao

-

76) WM, AA=E, p2d

77) Zol, ddlY, AAwE, pp.331~336.

78) HAAE, m“?ﬁ‘%%’é A7k #7019 FHAEA,, Tebmze e, |, 2009, pp.309~321.
79) o]l &, AA=E, pdd



Table 11.
spread factor of sugar—-snap cookie prepared from wheat and

Changes in diameter, thickness, weight, and

red ginseng flour blends

Cookie properties

Blend : :
ratio(%) Diameter Thickness Weight(g) Spread
(cm) (mm) factor
Control” 7.85+0.18° 7.39+0.42° 19.89+1.03" 1.07+0.08"
WRGY 0 7.75+0.22" 8.09+0.49° 20.20+1.43" 0.95+0.06°
WRG 3 7.54+0.23%° 7.84+0.79 19.76+1.08" 0.97+0.11°
WRG 6 7.48+0.17" 7.93+0.49 19.97+0.72° 0.95+0.08"
WRG 9 751+0.25" 7.56+0.46 20.04+0.91° 1.00+0.08"
WRG 12 7.36+0.23" 7.40+0.48" 19.30+0.47* 1.00+0.09°
WRG 15 7.33+0.17° 7.38+0.50° 19.43+0.98" 1.00+0.09°
WRG 18 7.33+0.21° 7.31+0.44 20.12+0.76* 1.01+0.08°
WRG 21 7.20+0.23" 7.34+0.25" 19.57+1.16 0.98+0.05"

Y Weak flour 100%

2)

significantly different(p<0.05).

Y Woorimil + Red ginseng(%)
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1, 2008, pp.120~126.
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R
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80) ool &, HA=E, pad.
81) A8lQ. A, A=, plo.

82) #old 9 ,



ol Y ETH} 3 T8, SujEuk My} T84, 7] ZpR A s}k
o] W& 2E a7to] =7 U Baugh A9t FAE AdE K

FACZE el E bgke xR oA 574603 g AR 0~
& H7g A= 4760~57.219 WA E HIRo] SUMETE 94
S THp<0.05). & SAEEH7F sugar-snap cookie?]
Q- ML TR HIbso] FUbstel wEt o T A= A¥dS e
= Aoz ARdEy. B AFdqa AEE H7bel wE Sugar-snap
cookie®] L-#k #Fast a-3t ¥ b-#t S/ 4t did 4

5
dol ol o7 Aoz ddHy, T4 LT HUEA e i A8 2

o
tt
o
Y
-0,
oy
B

83) HAE, AA=E, p.

84) o4l oW&L TIZuyE Myl F7)9 FAEANAT,, Ta=az|gs|x] 274 23, , 2006,
pp.193~203.

85) U3 o (7rAE AR 7o FASAW FusER, | reRzdANEA, | 2005
pp.94~102.

86) AU, AT, TEART A7 Al olssh @ wsA B4, [FolAel 44% o3
Ay, 2005, p.204.
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Table 12. Changes in top color of sugar-snap cookie
prepared from wheat and red ginseng flour blends

Top color
Blend ratio(%)
L a b
Control” 70.03+1.13% 0.8120.40° 57.46+0.66"
WRG? 0 69.91+0.43" 151067 57.21+0.54*
WRG 3 65.32+2.00° 3.34+0.57 54.25+0.99"
WRG 6 62.93+0.86° 3.97+0.59 52.45+0.41°
WRG 9 60.15+0.68° 5.120.37° 51.25+0.64"
WRG 12 59.42+0.39° 5.24+0.83° 50.26+0.26°
WRG 15 57.34+1.18" 6.61+0.89° 49.66+0.60°
WRG 18 55.23+0.84° 7.24+0.49° 48514053
WRG 21 54.58+0.60° 7.20£0.55° 47.60£0.69"

Y Weak flour 100%
? Means in a column sharing a common superscript letter(s) are not
significantly different(p<0.05).

Y Woorimil + Red ginseng(%)
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3) TE D A7} Sugar-snap cookied] HlE Mol P EAH

S el FARTS 0~21% H7het] Az Foupg A
A3} Table 130 A&k aL, SJF5A 2 fig. 73 2o

HEE UEdE Latel A9 ATE uheERl gz gel A 48.0501 3 -
o] 4 B 0~21%E5 H7Me A9 3686~49.959 WHlE e
Tab 28 HbEol Mgl wel folH o Haste AF%S EAt
(p<0.05). o= SiW AMweo] wstel 22 Ads veh 4 B8 HobE
o] F7Hgtel wet o] FYA = AIE BT

AAME el = agtel 49 dxTE 1298013 -] AT 0~
21%2 H7He A$e 1272~139602 FAHET Hrlgo] /1S4 a
ol foldow Frlete AIS H S THP<0.05).

FAE UYedE bate x99 Ag 4722013 de FAEE
~21%E F7}3k 49 37.88~4887= T4k B@ o] ZEFE
grol fread oz Fadte AFS B A THp<0.05).

ojFell A ¥ E w fElEel A EHs WSS E WRe b #@
ooz Zada a ghe FYFHez

Fig. 791 A3 2dEAHS And $-g Do) nla] 24 2ozt ¢l
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Table 13. Changes in bottom color of sugar-snap cookie
prepared from wheat and red ginseng flour blends

Bottom color
Blend ratio(%)

L a b
Control” 48.05+2.43%% 12.98+0.49™ 47.22+2.12%
WRG” 0 49.95+1.17° 12.72+0.30 48.87+1.07°
WRG 3 47.34+1.74% 12.85+0.25™ 46.72+1.89%
WRG 6 44.66+3.35" 13.13+0.79¢ 44.87+2.81%
WRG 9 42.99+0.96° 13.67+0.19° 42.93+1.01°
WRG 12 41.08+2.70™ 13.84+0.65" 41.43+2.84™
WRG 15 42.00+3.66° 13.6020.59™ 41.96+3.47°
WRG 18 38.37+2.50°" 13.35+0.63*°% 38.29+2.29"
WRG 21 36.86+0.82" 13.96+0.20° 37.88+1.35"

Y Weak flour 100%
? Means in a column sharing a common superscript letter(s) are not
significantly different(p<0.05).

Y Woorimil + Red ginseng(%)
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Weak flour Woorimil

RG-12% RG-15% RG-18%

Fig. 7. Vertical sections of sugar—-snap cookie prepared from
wheat and red ginseng flour blends.
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4) Sugar-snap cookied 5A I} o|3}8 3 EA7He] #A

Sugar-snap cookie 5343 WRC, AWRC, Sed. value, PK value, RVA%
Z) 2 Mixographet2] #AE Table 149 A A&} t}.

Sugar-snap cookie S5 A7} o|stetH SAS Ay EH WRCH
AWRCE Zt7} o)Al 1xe] Feo A¥(r=-0.900", r=-0.944")AAE
ol FAEE HIMEol TtEsE AAo] Fopxld wEl WRCe
AWRCE F7}sls= 2 8Fo] YESTHP<0.01). A4 7} sedimetation value

Al Ao AR FTAET HAESE FTRIESF
=  zZo] ZolAa sedimentation®™ A TArdE AFS HAY
(p<0.01). RVA &

Breakdown, Setback®} 73] #TAAME Z+2Z r=0.8327, r=0.916",
r=0910", r=0.858"2] Al Ao FAAAE Ho] TAHET HIFE
S7Fshel whelh #7do] Zlopx|a wekA peak viscosity, hold viscosity,
breakdown viscosity, setback viscosityoll = &7 #Aaste= Aoz e
Hp<0.01, p<0.05). Mixograph &4 <oA= Midline peak heighte} 2
Aol #AE r=0792"2 fFolH Ao FHAAAE Hol THET HUE
o] F7t&d45 #7o] Zlolx]il midline peak height®= #4Adst= S

3 THp<0.01).

Sugar-snap cookie 571 Tt olFtety EAS dyrd WRCH
AWRC:= Z42F oAl 9] 43 (r=-0.841", r=-09187)# A& R om
AT H7ERo]l SUhskel oluf WRCe AWRC
= 78t A4S BEATH(p<0.01). T4 9 sedimentation value®] -9+

092579 fo4el He ARWAR FARW WPe FAUFE F

A FolM+= Peak viscosity, Hold viscosity,

b
i
=
rr
o
B

ml

A= 4233 sedimentatio value®= 74 #A3E ASFS HAU

l:r?ﬂﬂ RVA 54 <% Initial pasting temp: r=-0.731"2 &<l Ko
FHADAR SAEY HIbFol FrHEd wel FATE FAskEd initial

pasting temp® 7 TAsteE &S UEFATH(P<0.05).



U =49 hold  viscosity, breakdown, setbacke ZFZF 1=0.82%",

r=0.838", r=0.813"¢] o)Al o] AAAARZ FiEE HItFo] FrrE
TE T+ 743 hold viscosity, breakdown, setback® $H7 743}
= A4S BRI (p<0.01, p<0.05).

8y Sugar-snap cookie 571 H A o]stetd EAJ o] A oA
fre] A Ql Apol& HolA ekttt
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Table 14. Correlation coefficients between sugar-snap cookie
characteristics and quality parameters of wheat (woorimil)
and red ginseng flour blends

Sugar-snap cookie characteristics

Quality parameter

Diameter Thickness Spread factor
WRCY -0.900" -0.841" 0.524
AWRC? -0.944" -0.918™ 0.636
Sed. value” 0.931% 0.925" -0.662
PK value” -0.243 -0.276 0.152

Rapid Visco Analyser characteristics

Initial pasting temp. -0.672 -0.731" 0.561
Peak viscosity 0.832" 0.690 -0.353
Hold viscosity 0.916™ 0.828" -0.519
Breakdown 0.910™ 0.838" -0.530
Final viscosity -0.173 -0.408 0.574
Setback 0.858™ 0.813" -0.522

Mixograph characteristics

Midline peak time 0.272 0.085 0.058
Midline peak height 0.792° 0.688 -0.364
Width at peak -0.408 -0.592 0.544
Width at 8 min 0.367 0.280 -0.224

Y Water retention capacity

? Alkaline water retention capacity
¥ Sedimentation value

Y Pelshenke value

“** ¢ Significant at the 5 and 1% levels probability, respectively.
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5) Sugar-snap cookie?] texture E4 2 pHW 3}

Texture analyzerZE ©]&3F SAET 0~21%E 713 cookie® hardness
o} pH HstE AEEW Table 159 2o F7|& 7|24 o= Arke A
g, A 2 st gFAR FAEE, F7] wse 543 FI1AE e
texture54 2 ol5 FAHRL o|std3 SA I A Hlsol wet FFS
W=t 870 Hardness® W&T(Al#-§ wHEd)o] 4% 49633°%2 7HE =
A dvebsten dixae gAEESs A
hardness& Hlus] & o 2ol FAEE 12% 3 7H-(3288.6)¢F 15%
H7F(3278.2) ¥k o] EHZ:rLﬂ' oAl #ols B ATHP<0.05). ¥FH -2
Dol ZAHEES 0~21% H7Fg H7b3tol= el Al Aol 7F vEhuA
& Skt

S AR Sugar-snap cookie] pH ®3l= iz AH-$ 10.190]x -
g FAET 0~21%E H/MEsE pHZE foHezE voixu
(p<0.05). ©] ZA¥}= wkol A vrebd pHO W3ke} ARG A3 gl w9
Ao A Fn ZpFrb S E pH b A TaL Harsto] E At
o AR A BT Yy UG SAHEES HIEeE Ao

27}k Sugar-snap cookie%}

BS FART 9% WAE Aweld pH WEsl gty wame £ A7e
g2 e

87) M.C.Olewink, K.Kulp, "The effect of mixing time and ingredients variantion on farinograms
of cookie dough”, Cereal Chem, 1984, pp.532-537

83) MA%, AAEE, 2.

89) Auted, A3 AA=E, pp.200~206.
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Table 15. Changes in texture properties, and pH of

sugar-snap cookie prepared from wheat and red ginseng
flour blends

Blend ratio(%6) Hardness pH of cookie
Control” 4963.3+1004.85" 10.1940.17"
WRG” 0 4321.3+338.03" 10.24+0.06"
WRG 3 3985.8+635.69™ 9.51+0.27"
WRG 6 3932.7+738.18" 9.13+0.03'
WRG 9 3867.8+763.83" 8.68+0.11°
WRG 12 3288.6:+406.60" 8.31+0.29"
WRG 15 3278.2+256.82° 7.98+0.34°
WRG 18 4289.0£1278 93" 7.66+0.16" —
WRG 21 4318.9+267.89™ 7.3520.07°

Weak flour 10096

2 . . p
' Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
Y Woorimil + Red ginseng(%)
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6) Sugar-snap cookie hardness$} ©]3}3st7 E4

Sugar-snap cookie®] hardness®t WRC, AWRC, Sed. value, PK value,
RVA =4, Mixograph 574, Sugar-snap cookie 54 32] #A S Table
1691 Al A8t T

Sugar-snap cookie®] hardness®t WRC % PK value® 4%+ r=0.171,
r=0562% o] A#TA o)1 AWRCE Sed. value®= r=-0.052, r=-0.048=
o] AuuAE Bom folFQl Aol st

RVA 5% 9l Initial pasting temp., Final viscosity, Setback®} hardness
+ 27t r=-0.538, r=-0.152, r=-0.1142 59| F#AAAE 22 Peak
viscosity, Hold viscosity, Breakdown= Z}Z} r=0.088, r=0.131, r=0.038 =
ol ARAATE ety 7oAl ztolE HolA eFtTh

Mixograph 5% ¢l midline peak time, Width at peak, Width at 8 min<
hardness®} 247t r=0483, r=0.387, r=0.4632] Ael A#AIAAES B,
midline peak height™ r=-0403¢] < 4&# #AAE Ho] Fo& Zo|7}
AT

Sugar-snap cookie®] 54 & A7, F79 hardnessi r=0.181, r=0.242
2 Ao A% #AE BA, FA A= r=0.743"9 oAl Ho A
HAAAE Bgo HPAHLS r=-0294=2 F o FAAAE B3 FoF
¢l zbol= flATHP<0.05).

\)
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Table 16. Correlation coefficients between hardness of
sugar-snap cookie and quality parameters of wheat
(woorimil) and red ginseng flour blends

Quality parameter Hardness
WRC" 0.171
AWRC? -0.052
Sed. value” -0.048
PK value” 0.562

Rapid Visco Analyser characteristics

Initial pasting temp. -0.538
Peak viscosity 0.088
Hold viscosity 0.131
Breakdown 0.038
Final viscosity -0.152
Setback -0.114

Mixograph characteristics

Midline peak time 0.483
Midline peak height -0.403
Width at peak 0.387
Width at 8 min 0.463
Sugar-snap cookie characteristics
Diameter 0.181
Thickness 0.242
Weight 0.743"
Spread factor -0.294

" Water retention capacity

* Alkaline water retention capacity

¥ Sedimentation value

¥ Pelshenke value™™ : Significant at the 5 and 1% levels probability, respectively.
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7) 48D AU}l Sugar-snap cookied 9# #AF EA

AR A7) Sugar-snap cookie®] ¥ AT EAIS Table 179 Al
Alstdet Fi = gz 497 7692 7Y A 3 }Qﬁ’ii TR
18% F7b-9l %7k 5192 71 $tA #rbE e 4k 2% HIHRE
o= FTART 6o z47HL7} 6.960.2 7} EA 537}54913134 A7 3kl

l‘i

e

Crust A& EHZ:?W} 74602 7} =4 H7MEH QD S dd AR

= 27 AF 9% 7= ek frel Al Aol gl e &
A B 12~21% 7S A9 dET ek Fo A9 AelE Eley §
A B 18% HFE7F 4272 71 BEA ks A

Top graine Wx&77F 7582 7HY =A H7E A2 S8l 4 i+
Te UM B 9% A A9UF 6460% MY A BAHEAL F-
gdol] FARTS FUbekA 2 A7 482 M 9A BHrrEJ e
AT S 7ol met top graino] FHOE Ao|7t Qe BAEFE H
At
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Table 17. Scores for external properties of sugar-snap
cookie prepared from wheat and red ginseng flour blends

Blend External properties
ratio(%) Volume Crust Color Top grain
Control” 7.69+2.26° 7.46+1.82° 7.58+2.40°
WRGY 0 6.46+2.00™4 6.62+1.88% 4.88+1.31°
WRG 3 6.78+1.80°% 7.19+1.60° 6.46+1.70°
WRG 6 6.96+1.48% 6.92+1.47° 6.12+1.80™
WRG 9 6.85+1.46% 6.73+1.46% 6.46+1.75°
WRG 12 5.96+1.80™4 5.77+1.97¢ 6.31+1.81°
WRG 15 5.73+1.87%° 5.27+1.56™ 5.12+1.45%
WRG 18 5.19+1.74° 4.27+1.73° 5.15+1.69%
WRG 21 5.38+1.94™ 4.46+1.68" 4.88+1.61°

Y Weak flour 100%
? Means in a column sharing a common superscript letter(s) are not
significantly different(p<0.05).

Y Woorimil + Red ginseng(%)
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8) TAE LAY} Sugar-snap cookied WH #AF EA

ZAET M7} Sugar-snap cookied] WH #5EA L Table 18% fig. 8
of A8k

Cookie®] &2 thx7F 6662 7Hd TA H7hsdow g2 &4t
w2 18% H7Ke A97F 481= 7P A HrrEglew AR ESs AL
F4E Fo A FHJA Ael7E YERATHP<0.05). °l= FH H7L
Sugar-snap cookie90 9] ko] FrAol FAFSE A3 E BT

Cookie®] Btell A= tix=7F 6772 7H¢ A H7EE 3 s-2de &

A BES A BF 9%7HA = dHE Tk 7oAl AolE Kol 5’%9}
o el SAHRES Hbe A 21% HI7HF 3622 7P WA H
ZFE AL AR HIbEo]l SIS ntelA Fo A< AolE B
H(p<0.05).

Texturex= W77} 6382 7Hd A H7bH A1 S4AEE 9% H7M+
THA = HETS oA Aozt il feEe SaEEs sk A
G 21% H7b7F 4460.= THF SEAl BURE Ao HIbA ko] 7oA Q)
Zpo] 74 v EbRE ‘jr(D<005)

>~J

o

i)

Qlotol o] =7 e FTAETL 0% H7lek A$7F 6548 7
A HrrE Qo PERIFos FAET 15% HI7FEMA el Al Aol

b ggieh gelmel FaEne A7
9 48 2 ATHp<0.0)
A S

“
7FeE A A £ HUbEol S7bel wel viAl grurE e AR

o,

90) Wzts, A=, p.2d
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Table 18. Scores for

cookie prepared from wheat and red ginseng flour blends

internal preperties of sugar-snap

Internal properties

Blend ratio(%)

Flavor Taste Texture Mouthfeel
Control” 6.65+1.29%  6.77+1.24° 6.38+1.90° 6.31+1.57°
WRG” 0 6.42+1.30™ = 6.92+1.32°  592+1.65°° 6.54+1.75°
WRG 3 6.88+1.18°  6.62£1.33°  6.19+1.17% 6.27+1.08™
WRG 6 646+1.30"  646+1.36  6.15+1.12% 6.19+1.36
WRG 9 650+1.75"  6.35:1.96°  561x147°%  577+1.66™
WRG 12 6.00+1.67™  585£1.54°  527+1.61" 542204
WRG 15 558+1.81"  465+1.70"  5.38+1.24™ 5.00+1.74
WRG 18 481£2.06"  369+1.62°  4.81+163" 3.88+2.08"
WRG 21 492£162°  365+1.02° 4.46+0.95" 362153

Y Weak flour 100%

? Means in a column sharing a common superscript letter(s) are not
significantly different(p<0.05).

Y Woorimil + Red ginseng(%)
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Fig. 8. Changes in overall acceptability of sugar-snap

cookie prepared from wheat and red ginseng flour blends.
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Table 19. Changes in moisture content of sugar-snap cookie

prepared from wheat and red ginseng flour blends during

storage period

Storage Blend ratio(%)
period
(day) Control” WRG” 0 WRG3  WRG 12  WRG 21
0 752£025™7  834+0.20°  845x0.30° 850+0.80°  854+0.48"
1 777£0.12°  7.63:0.117"  824+0.13" 842+0.10° 850+0.12°
2 763+0.12"  7.83+0.38™  811+0.01" 7.86+0.13"  8.14+0.02"
3 758+0.21  7.88+0.44™  8.06x0.06™ 8.07+0.05"  8.09+0.02"
4 7462004 752+023"  791:026° 7.86+0.05"  7.95+0.31°
5 724+0.09°  7.31£0.06°  7.91x0.16°  7.92+0.06"  7.91+0.12°
Y Weak flour

? Woorimil+Red ginseng (%)

& . . d
' Mean in a column sharing a common superscript

different(p<0.05).
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10) 48 % A7} Sugar-snap cookie®l A& % hardnessEA

ool

A 2 "7} Sugar-snap cookie®] A7 % hardness 54 S A HW

Table 207} 2t}

2o A9 A% 0¥elE hardness7t 490722 VEbEI A% 294

H-¥ hardness”} 5384% A& 7]7Fo] 50943 hardness’} F9d o2

7l AS H A (p<0.05).

el AR 0% H7EgE B¢ A 0dell= 4579013l A% 544

= 72847 AA7IZte] F71EFE fo14 02 hardness?’t F7bete A

S HATH(p<0.05).

el AR 3% UM A9 A 0doll= 41650131 A 5
544901 Sl FAHEE 12% H7bs A9 A% 0¥l 3,308¢]

I A 5UoE 52112 AF7|re] SIMESFE §94 22 hardness”t

7t Ao® YEEtH(p<0.05).

T Sy do AR 21% H7Eek A A 0o+ 4414 A 2d

A= A 043 o4 Ael7h gldlou A% 3U5-F

o]2 mo] AR 5dolE 706002 AF7|7ro] FIIEEE FolHow

hardness?t S7FsteE 43S HATHP<0.05). ol AR7IN F F2dF

o] A= 23} hardness’t 71 Ao w2 AlmH T

([
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Table 20. Changes in hardness of sugar-snap cookie prepared

from wheat and red ginseng flour blends during storage

period
Storage Blend ratio(%)
period -
(day) Control” WRG? 0 WRG 3 WRG 12 WRG 21
0 4907+166™  4579+244*  4165+120°  3,308+274%  4,414+460°
1 4,801+ 257 5443+164°  4,762+194°  3,695+150° 4,814+116°
2 5384+152"  5842+121°  4,905+196™  4,756+181° 4,981+ 66°
3 5477+251°  6,368+229° 5125+ 77  4,947+131°  6,129+125
4 5561+227°  6,424+262°  5218+146°C  5110+117¢  6,904+609°
5 5663+161°  7,284+323%  5449+2297  5211+189¢ 7,060+ 74°
Y Weak flour

? Woorimil+Red ginseng (%)

¥ Mean in a column sharing a common superscript letter(s) are not significantly

different(p<0.05).
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1=
gEe] 45 ™ol 103%, A
e A -2 115% &

AT 109% % dvERS T AW 1.11%, 0.6%, ©rstE 3 76.4%9
H

67.0%%5 Ho] Rt v vEbutnh wbd 2 -2 o] 0.5%
:(6;_)\

o] 33%EE UEh FA4HEEo] pH & X F Bt
SEde AR #H7Md w2 moisture, Water Retention
Capacity(WRC), Alkaline Water Retention Capacity(AWRC)+ moisture
o A% e FAEESs HUM A4 1327134%W AR FAEE
o H7tF S7kek o4 AolE HolA %Skt

WRCE= tizxollA 485%, F-2l2ol T4EL A7t 45 6037674%=
H7bEel S7kgkel mek WRCZF 71 8hsial, AWRCE 54.6771.2%°]
Az SAEE UMl T g54E #§o4 SUHE BT pH,
sedimentation value, pelshenke value - pHe= 5.0275.229 HH = #H7}
Fol F7tel wEl FoHom wolA= ZAd}E HUI PK values
35.3760.3% ¢ W= W Ed o7t glloem, Hrbe] Srhgkel weh
o)A oz 7t}

ol sl 4 5 3te] S AWy WRCS AWRCE r=096"¢ &
AR Aol AHdAlE Hol Fahw® Aol S7bEe s WRC,
AWRCZ} A S7Fste= A¥¢S B3, Sedimentation value®t WRCE

r=-09847Y1 oA RO AuBAZ FART Aol FAELF

Sedimentation value¥x 74 3dt=d WRCS AWRCE Z718te 23S |
2t PK value®} Sedimentation Value: r=0.483"% 9]¢l Ao A3t

A2 TAEL  Hubwel  F7igduel PK valuews A4S

Sedimentation value®= A4 3steE A S H T
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RVA©] o3 Sst5EAL oz 67.8%, 92Dl T4 0721% A7t
g A9 65.67686°C HAR FAHEE HItEol FUMESE SslAl &
L7F S7bske Ao ® yEy

Peak viscosity:= 0%°l 180.0RVU, 21%H7}3 4% 122.3RVUE &4t

B skl 2AE4E el om gashh

0721% 3 7ke 45 H7b&ols7tgtel wel fFojdow Fasts B
% th. Break down viscosity:= W Z oAl 47.7RVU, $- A
0721%3 7kt A9 12247217.1RVUH SIS HQom FH7bde] &
7he W FolAow A skl

RVA¢} ol|steta 543 FadAE B A7l S71Ess
WRC+= S 7}shal peak viscosity, hold viscosity, breakdown viscosity,
setback viscosity:= A stE AES H AT

AWRC+= 33} 7|A %9 final viscosity® A% 27 r=0.662,
r=0.261% Ao HAH#AAE BEASoY T3 Aol AT

HEH  peak viscosity, hold viscosity, breakdown viscosity, setback
viscosity:= 242t r=-0.773" , r=-0.877"r=-0.910", r=-0.918"% 242l
Fo A#ABAE e SAED HIbEo] SRS peak viscosity,
hold viscosity, breakdown viscosity, setback viscosity#43stH o] u]
AWRCE A3k S7hshs 43S Btk

Mixograp® 542 1 Z79 79 midline peaktime= 345%F %2 -
ol FAET 0% 7Fet A9 45280 Hl§] $rA vElyow AR

e wo o
s

=)
e

HA7bFol S7HEE Fol4dQl AolE H T
Midline peak height= SA&E H7bel| we} FH o=z TAs
width at peakell A= F7let= AE&FS B A, MixograpEAd ¥ o] 3}sh4

EAHe] A#BAAE midline peak time peak value®t r=0.767"% o

el Ao AAAAZS YEFW L midline peak heighti= WRCS r=-0.931"
o]iL AWRCS= r=-0866"= o2l o] Z#aAAE Ho ZAET
A7 o] Z71E 42 midline peak height & 74 3dt:=dl ojuf WRCS
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AWRCE 718t 4ES Bt
S AT Sugar—-snap Cookiefﬂ AZ 2 TAENS AFnm A4S U
27h g e ged FARY TE el gan FAL et
oA 739mmo]i -] FTaRur 093 7}3 !
FAgoH feHel Aok ik AWM E AIF Fobel FeolH
Aol 7F Al UERk
AMEWstE Lte o8 em fadtes 438s B Hojxes S &

r
o
o
N

AWRCE ZH7F £ Q1 o] o A r=-0.900", r=-0944" #AE
Hol SAEEHIEO] FUHEsE A Aol AobA il Sedimentation® 3

RVAEA <% peak viscosity, hold viscosity, breakdown viscosity,
setback  viscosity®} A 7AHe  #AE 22 r=0812°, r=0916",
r=0910"r=0.8589] oAl Ao JAAAE B THAET HMFY F
7b&holl wel A7 o] #olxal Midline peak heightel 2749 A=
r=0792"2 fFoHl AHodABAE B HIutFo] IUESE A Ao
Zbo} 2] a1 midline peak height® 74 3dt:E 23S B Avh

12t sugar-snap cookie®| SR ¥} olstety SA o] A
ol 4 Feol& el polE Holx] ek} Cookie texure 54 % pHW 3=
e 45 1019, f-2ldel AR E021%E H/METE pHZF 7194
o7 Yol ¥l hardness?} pHW IS AHHEW 12%H 7t 15% 3 7+
qho] tlzTrek F9A <l ApolE H AT Sugar-snap cookie hardness<b
o|g}st A 5 o] Au#AE WRC B PK value®l 49 r=0.171, r=0.562%
Aol A#ATA ol AWRCS} Sedimentation valuei= r=-0.052, r=-0.048=

J
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ABSTRACT

Making potentialities and quality characteristics of

Sugar—-snap cookie with red ginseng flour

Park Huang-Suk

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

In this study, the aptitude and quality properties of cookies by the
making of wheat(woorimil)- and ginseng flour-added cookies were
inquired as follows.

1. The general ingredients of wheat(woorimil) showed that the
moisture content of wheat(woorimil) and ginseng flour is 10.3% and
13.5%, respectively, which the moisture content of wheat(woorimil) is
lower than that of ginseng flour. And the protein content of
wheat(woorimil) and ginseng flour was 11.5% and 10.9%, respectively.
And the fat and non-fibrous content were 1.11% and 0.6%, and 76.4%
and 67.0%, respectively, which numerical value of ginseng flour was
lower than that of wheat(woorimil). While the ash content of

wheat(woorimil) and ginseng flour was 0.5% and 3.3%, respectively,
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which numerical value of ginseng flour was higher than that of
wheat(woorimil).

2. The moisture, water retention capacity(WRC), Alkaline water
retention capacity(AWRC) by ginseng flour-added wheat (woorimil)
showed that the moisture of ginseng flour-added wheat(woorimil) is
the range of 13.2713.496, which there is no significant difference with
the increase of ginseng flour content.

The water retention capacity(WRC) was 48.5% in the control, and
the water retention capacity(WRC) of ginseng flour-added wheat
(woorimil) was the range of 60.3767.4%, which the water retention
capacity(WRC) increased with the increase of ginseng flour content,
and the Alkaline water retention capacity(AWRC) was the range of
54.6771.2%, which the more the ginseng flour content increased, the
Alkaline water retention capacity(AWRC) significantly increased. The
pH was the range of 5.027 5.22, which the pH got significantly lower
with the increase of ginseng flour content, and the Pelshenk(PK) value
was the range of 35.3760.3 flour, which there was no difference with
the weak flour, and the Pelshenk(PK) value got significantly lower
with the increase of ginseng flour content.

3. The pasting characteristics by RVA showed that the control is
67.8%, and the initial pasting temp. of 0721% ginseng flour—added
wheat(woorimil) is the range of 65.6768.6°C, which the more the
ginseng flour content increased, the initial pasting temp. increased.

The peak viscosity of 0% and 219 ginseng flour-added wheat
(woorimil) was 180.0RVU and 122.3RVU, respectively, which the more
the ginseng flour content increased, the peak viscosity significantly
decreased.

The hold viscosity, final viscosity and setback viscosity of 0721%

ginseng flour-added wheat(woorimil) significantly decreased with the
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increase of ginseng flour content.

The relationship between RVA and physiochemical characteristics
showed that the more the ginseng flour content increases, the WRC
increases, while the peak viscosity, hold viscosity, breakdown viscosity
and setback viscosity decrease.

The initial pasting temperature and the final viscosity of AWRC had
a positive relationship of r=0.662 and r=0.261, respectively, but there
was no difference.

While the peak viscosity, hold viscosity, breakdown viscosity and
setback viscosity had a positive relationship of r=-0.773" r=-0.877"
r=-0.910" and r=-0.918", respectively, which the more the ginseng
flour content increased, the peak viscosity, hold viscosity, breakdown
viscosity and setback viscosity decreased, while the AWRC gradually
increased.

4. The characteristics of mixograp showed that the midline peak time
of the control and 0% ginseng flour-added wheat(woorimil) is 3.45 and
452 minutes, respectively, which the former is lower than the latter,
and the more the ginseng flour content increases, there is a significant
difference.

The midline peak height significantly decreased with the increase of
ginseng flour content, while the width at peak increased. The
relationship between -characteristics of mixograp and physiochemical
characteristics showed that the midline peak time has a significant
positive relationship(r=0.767") with the peak value. And the midline
peak height had a significant negative relationship of r=-0.931"" and
r=-0.866" with the WRC and AWRC, respectively, which the more the
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ginseng flour content increased, the midline peak height decreased,
while both WRC and AWRC increased.

5. The making and quality characteristics of ginseng flour—-added
sugar—-snap cookie showed that the diameter of control is the biggest,
and there is no difference in the diameter of wheat(woorimil)- and
ginseng flour-added cookies. The thickness of control and 0% ginseng
flour-added cookies to wheat(woorimil) was 7.39mm and 8.09mm,
respectively, which the 0% ginseng flour-added cookies to
wheat(woorimil) were the thickest, and there was no significant
difference. There was no difference in the spreadability of
wheat(woorimil)- and ginseng flour-added cookies with the increase of
ginseng flour content.

The change of chromaticity showed that the L value decreases
significantly, which the chromaticity thicken, and a wvalue increased
with the increase of ginseng flour content. While the b wvalue, which
shows yellow chromaticity, was 57.46 in the control, and the b value of
wheat(woorimil)- and ginseng flour-added cookies was the range of
4760757.21, which the more the wheat(woorimil) and ginseng flour
contents increased, the b value significantly decreased. In other words,
the external color tone of ginseng flour-added cookies became dark
with the increase of ginseng flour content.

The relationship between quality characteristics and physiochemical
characteristics of sugar—-snap cookie showed that the WRC and AWRC
have a significant negative relationship of r=-0.900" and r=-0.944",
which the more the ginseng flour contents increases, the diameter

becomes smaller, and the sed value also decreases.
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There was no significant difference in the relationship between
characteristics of sugar—snap cookie, spreadability and physiochemical
characteristics. The change of pH is 10.19 in the control, and the pH
get significantly lower with the addition of 07212 ginseng flour to
wheat(woorimil). The change of hardness®} pH showed that only 12%
and 15% ginseng flour-added cookies are s significant difference with
the control. Sugar-snap The relationship between the hardness and
physiochemical of sugar-snap cookie showed that the WRC and PK
value have a positive relationship of r=0.171 and r=0.562, respectively,
while the AWRC and sed value have a negative relationship of
r=-0.052 and r=-0.048, respectively, which there is no significant
difference.

The diameter, and thickness and hardness among characteristics of
sugar—-snap cookie had a positive relationship of r=0.181 and r=0.242,
respectively, and the weight had a significant positive relationship of
r=0.743", while the spreadability had a negative relationship of r=-0.294,
which there was no significant difference.

The sensory characteristics of control were the best in all of the
volume, crust and top grain, and the volume of 6% ginseng
flour-added cookie was the best, and there was no significant
difference between ginseng flour—added cookies.

The crust color of 9% top grain—added cookie was the best. The
internal sensory characteristics showed that the scent of control is the
most highly evaluated by 6.65, and there is a significant difference
with the increase of ginseng flour content. The taste and texture didn’t

show a significant difference with the control up to 9% ginseng
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flour-added cookie, but they received significantly low evaluation with
the increase of ginseng flour content. The moisture content and
hardness during storage showed that the more the storage period
increases, the moisture content significantly decreases. And the
hardness during storage was 4.90, which the more the storage period
increased, the hardness significantly increased.

As stated above, the making aptitude and quality properties of
ginseng flour-added wheat(woorimil) cookie for the development of
products at the point of time when emphasizes the functionality was no
significant difference in general ingredients. And the moisture, WRC
and AWRC also showed the same result in the increase of ginseng
flour content. The more the ginseng flour content increased, the initial
pasting temp. increased in the RVA and mixograp, and there was no
significant difference in the mixograp. The quality characteristics was
no significant difference with the control, but the change of
chromaticity thickened with the increase of ginseng flour content.

On the whole, the control and ginseng flour-added cookies to
wheat(woorimil) were distinguished from 15% ginseng flour—-added
cookies. Consequently, the ginseng flour-added cookie Wwas no
significant difference with the control up to 12% ginseng flour, which
it 1s possible to use as a product. In the future studies based on the
results of this study, more various products, which apply the ginseng
for the consumers’ dietary taste satisfaction and health—oriented desire

satisfaction, will have to be also developed.
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