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. M2

HE (Glycyrrhiza uralensis Fisch)& Z3Hlegumiinosae)oll &5 thd g 22024 9lule 4
A dRrag ue A S5, A, S, olZ )7t &of EEH e AokegA
Helel 2AE ko AN HEe 5& HEEMe 299 2 Gglabra L., 332 G
kansueensis Cchang et Peng, 32 (. inflata Batal, G. echinata 28l ¥1& G. gllabra
var tipica®o] thY Ml HEw FA G FHASA AMEE 0 AFo A FHHHHE
= BEY #S Weln WES T HdT s v A%, 1A, A7, AGARA AHEEH 42 &
3] A7 H Al Agatio] ZalEtn grt o9 &3t ¥ wvA=E AMEHID? (1963)
ARE EYole HHOR QI S igfishe Bigteto g deld gt

FRE, gL, dHER FET HEE AspiA Ay} S8 Aoz deigon, i 7k
die B2 ot o= (Flavonoid) A& T =) 3l of Bukit F-82 HAl 30d T7e 4
dol e IRIER £2¥ 4 Ut YEA T Eopieelmy) JRA T Sle EdE oln Ak §
AH R e R 23hEAY, el (Radical)d] BT /1S B80]1, e, A4 4, Aaate
a0l &g, Futolgi A 2pg-Fo] SQlda ot ®

HEe] el #i8 thEdQl 489 shiel Fe)Alela (Glycyrrizine) & HES] HEKRTOR
A MARA s FEe) Aol FEAEKL e BEFLE BAEn, =AE B 4 &4
e Wztsid dephd g Ferh? o vk dhtd o e oF 5o AR deiA gt

AR 73 Arleel T 7k $EERE VA 2 Sla, A%} doln, dele) 8 ik
A To= de] ALgElo] o] AFH/HEEA #4=o v KK Bl

1) Jiangsu New Medical College, Directory of Chinese Materia Medica (Zhong Yae Da CiDian or 5%t}
#), Shanghat Scientific Technological Publisher, p1187, (1977)

2} K. Takagi, K. Watanabe and Y. Ishii : Ulcer Inhibiting Activity of Licorice Reet, Second Internationat
pharmacological meeting Vol. 7,

3) Y.C. Lee : Experinental studies on influences of Glycyrrhizine upon the Adreno- Cortical Effects, The
Seoul Journal of Medicine 4(3), 171, (1963)

4} V.I. Litvinenko, G.V. Obolentseva : Chemical and pharmacological investigation of flavonoids from
licorice. C.A.62, 8280b, (1965)

5) E.K Batirov, F.Kiyamitdinova and V.M.Malikov : flavonoids of the aerial parts of Glycyrrhiza glabra.
C.A. 104, 203930s, (1986)

6} S. Shohi, 5. Tamotsu : The chemical constituents of licorice roots, Metabolism and disease, 10.157,
{1973)

7) J. Lutomski, K. Mrugasiewicz @ Present significance of Licorice. (Glycyrrhiza glabra L.) C.A. 95,
147071u, (1984)
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BiEpE okl AR del AR Wl my d=1le] BEK MR FIE My
EOH IR SU1shs W, gestEe] o] Zhidta glon FAld| mikamst BR
Aol thek AT 8771 gotd ahet vk 715-E 71 Ehwel i Bilo] wolA S ®
ol2] & iSolA 18] BRS TREZ ARE Folha e B BN E B2 ftd 7
IR e g A7t o] FoiA 2 et Sidwell® 52 Holal BABRLE S B
o o) A WA A% GTE FV3NAL, Pomeranz® 5= KRS o F8le] ABola thy
A o] el 218 Bk fE 1Ak B, Stenvert” 52 BOE el A2 AHKAVT 84 2
FHl(Vital Gluten) o] #7052 Axot XS A 3™ iAo RS #{iA A%
S BBt Easlgint, olgdlw 33A, §3AG e AL el R ekl ud
A77t AU Wme] H FEE £017] AT AT R B9 HE WHe MES
A3 71AR 4 T B BE GTE FHHUAL.

Hodel e Pt 4% £ UEE FAR SRR $27t AN E ddAdA WEs 5
© HEd daide @] FARD 2SR, A7 ERA G S-8o] BT o|FAA
A& Aot & AF7AY R dF A7 TR FAFE g A7t FAAT 2
AF9] AL thg B2 A7d 3 AFA7ERAML $8F0] oAz e 54 o8 AEF
Azt Ao 4v2-4-52 B 2 Tl A& rhsdhd ool A A7 29 94 9wt
A £ Ao Atz ArlEe AR 4 £ ARE 42 FEEE dASK, A7HEl
e uie] 2 &2A] Ao v|Ae FaS AT 32 v A B 87 7124
R2A oldsiaat ZAkeglt

8) Lil Ha Lee : Nutritional Problems in Korea. tl #7123 813]=]. 21(4), 77 - 85, (1983)

9) Sidewell, V. D. and Hammerle, O.A. : Changes in Physical and Sensory Characteristics of Doughs
and of Bread Containing Various Amounts of Fish Protein Concerntrat and Lysine. Cereal chem.,
47.739, (1970

10) Pomeranz, Y., Shogren, M. D. and Finney, K.F. : Improving Breadmaking Propertiss with
Glycolipids, I. Improving Soy Products with Sucroesters, Cereal Chem.,, 46.512, (1969)

11) Stenver, N.L., Moss, R. and Murray, L., : The Role of Dry Vital Wheat Gluten in Breadmaking
Quality Assessment and Mixer Interaction. Bakers Digest, 55(2), 6,(1981)

12) Tsen, C.C., Hoover, W.J. and Phillips, D. : Use of Sodium Stearoyl Lactylate and Caleium Stearoyl
Lactylate in Their Production. Bakers Digest, 45. 20, (1971}

13) Sathe, S.K., Ponte, J.G., Rangnekar, P.D. and Salukhe, D.K. : Effect of Addition of Great Northern
Bean Flour and Protein Concemtrates on Rheological Properties of Dough and Baking Quality of
Bread. Cereal Chem., 58(2), 97. (1981)

i4) Shuey, W.C. : The Farinograph Handbook. American Association of Cereal Chemists, Inc. St. Faul,
Minnesota. 2nd ed, (1960)
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1) HE
ASA BHARIN 324 392E TSl BA71R 2U80] 50 mesh Az F49 2
& 33802 AT

2) M2l E

7R A ARF)Y 28 153S AHsidon drise JdubdEl £8 14%, 20y
12.5%. 232 0.42%, A% 1.5% 12Ut}

71l BAl me Al 982 AR

3) 128

H& 3289 &+ Rotary Evaporator (Buch RE 121 Switzerland) & AME-3l9i2H,
Farinograph, Amylograph, Extensographi Brabender (W. Germany)R-& AH-3lgict, % A=
A AHEE §HE7)E Hobart Mixer (US.A)E, HEZe t1F7]7] (13 2#)9 Koma Dough-
Conditioner (23} ¥H)E, Oven Dahlen (Sweden)At 22 AHE3HATE. 9] firmnesst
Instron (Instron Corporation, Canton, U.S.A}E o] 838l st

2. Yy

1) e H FE=E Hx

15) Ofelt. C.W., Macmarten, M. M., Lanxaster, E.B and Sentri. F.R : Effecton crumb firmness [, Mono

and diglycerides Cereal Chem. 35 : 137, {1958)

Salas, F., and Labuza T.P.: Surface active agents effects on crying characteristics of model food
systems. Food Technol, 22:80, (1968)

School, T.J. : Starch in bakery products. Bakers Dig. 39(2):48, (1965)

School, H. : Adsorption of a nonionic surfactant by cotton J. colioid Interface Sci.23:46, (1967)

Skovholt.C., and dowdle. R.L. : Changes in the rate of firmness development in bread at differenct
seasons and with the use of emulsifiers Cereal Chem, 27:26. (1950)

Walsh. D.E. : Measuring spaghetti firmness, Cereal Sci. Today 16:202, (1971)
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AZAZ HEEZ A% 2472 vpjsle] BU2 dod Axen, 2 £9E round flaskel] 5412
R I 3 BF W4TE Tl 65C oA 6A17H4 331 FE39r
"’F% A5 oJ#H7] (Whatman No. 1)& %8 F of8% Rotary Evaporator2 1% o]
% (Brix : 24.5)7} F| =% 8 sl

2) Ugb MF A
HE FE2EC] it 42 B4F FES A0ACH B 105C 48t 7/Idd 2y, 2388 14
33by, A2 Micor Kjeldahl, A& Soxhlet 2.2 5431t

3) AlZe Z=H|

AE 3229 FEe] T7HEH didkd 0.0%. 1.0%, 2.0%, 3.5%, 7.0%7} x5 H7tslo
7 AP o, o] W) HE 285 Y EF FEFS At A A4 d9A Y
3 2o imingE 248 FUAG

u|~g_7'=9_| 22|15 _E_)do1 5%1

Farinograph®] &3 & 79 dyl2e] ## 328§ slsle] AACCH™ 23] U7HE 300g
bowl®| Brabender Farinograph® AME8iA 8 &4-& (Water Absorption), =#+]7HArrival
Time), ¥&% 4 AN 7HDough Development Time), ¥H5¢H £ (Stability), Mechanical Tolerance
Index 2 Valorimeter ValueZ 335t}

Extensograph®] &3 & W7t HEH F2E& 718te AACCH 938 Brabender
farinograph® 300g% mixing bowl& AHE-3le] 58I ¥bES si¢it). uiEo] Byt £ 30T ¢
chamberellA] 45%, 90%-, 13587 WAl 3 thg 24229 Extensogram® 7814t} Extensogram®
Aer SemelAe] ol (BU)E AA%E Ad{em)2 YERRITH Amylographe] 32 4713
of H# 282 7lle] AACCH N Wb E3He% (gelatinizattion temperature), HIR T2 1}e}
W& &% (maxium viscosity temperature) 2 #hH X (maxium Viscosit) & 23 814{t}

16} A.0.A.C., Official methods of analysis, Association of analytical chemists, Washington D.C., P 211-
220, (1984)

17) A4S - s AEZ, FFALFA R, (1985)

18) &3 - AvE G, AT AL, (1975)

19) A%, o8t : AWV, M52 AHE] A7 (1984)

20) American Association of Cereal Chemists : Offic, Anal, Chem, Washington. 14th ed.{1984)
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5) Mt
(1) A%
Auho) WETAL 2715 2or) Ame) YRNRL ¥ 19 2o},

| Mixing ]
f {temperature 27
| Fermentation(1st) | -------- RH 7%
[ time 80~ 100min
I Diving j
!
Bench Time | ------—- (time 15~20rmin,
| ench[ Time —| temperature 25C) —l
| Moulding —|
f
Panmi
I anning | %f{%%%}ame 38¢
T YT (]
! Fermentaﬁlon(anﬂ time 30~45mi)
Baking | ~------- (time 21~23min,
| aldng | temperature 195~200C)
| Cooling :] -------- (until interal
i temperature 307)
[ Packing —]

Fig. 1 Flow chart of bread making

(2) whe] W P4
A& (Hobart, U.S.A)E AHSald Mg g £ ¥ v= 100gS 33 1000ml MA@
$ol L& 27T, AUIEE 75%] a7 oA RAAA 158 vlch BE F3H 8 2Apatqc 2

6) ME2l 23 77t
(1) o) it
T2 22l AdH A2dA we] 42251 30T 7 Bl WA o I FA (LS

21) BA GHARRFRAT RS p52-54, (1981), #A28: BH4 25 - 28, (1988)
22) o|gah: A7 B2 E2H A vlale gt ARAE. neidieta 43NS 8, (1985)
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Table 1 Baking formula based on flour weight

control samples
Ingredients % %
flour (as-is) 100 100
yeast (compressed) 3 3
salt 2 2
skim milk 2
veast food 0.1 0.1
sugar 7 variable
water 59.5 variabl
licorice extract G 1.0-7.0

(* Bakers percentage)

* Amount of water and sugar is adjusted depending on the adding amount of licorice extract.

em) 2 slicedt ¥ ARZl-E Aof &S v wsfge} ®

(2) A FE H7H 2 AEHA

Fd s 92189 1298 A8 AFe] ¥, A, ot 33 9 detelM e 2158 9t
il

(3) A WA =3

TN & AMR3l] whe} £3E $4F & A 2 Jro] ¥4 (/g bread) & S s tHY

(4) AF2| firmness 5%

A FY FYFE] 30T 7 He g A BE 1.5 emP YA A sliced F Instron(Instron
corporation, Canton, MA)E ©]8-814 firmnesstS 335490}, speedis 200 mm/min, loaf
range<= 5000, bread slice height+= 1.7 mm, HEEE 82 %, chart speedt 500 mm/minZ &
o S48t

23) Pyler. E.J * Baking Science and Technology. Bread Scoring. p891 - 895, (1979)
713, de2, 2gd - FEN S o 84 RTREY A= A E A Vol. 16 no. 2, (1984)
24) Pyler. E.J | Baking Science and Technology. Bread Scoring. p891 - 895, (1979)
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n. Z= % g
1. HEFE&E9| AbdE
Az AR #7323 (licorice extract) ] —ia+ & 2 9 #sith.

Table 2 Proximate composition of licorice extract

{unit : %)
Material Moisture Protein Lipid Ash
Licorice extract 73.7 41 2.8 14

FEREFE 73.7%, T 4.1% 122 A 2.8%01 3 7| BP0l 18% ©]t}. o]& A o4
% R EH & tritenoid saponins, 2 flavonoids, isoflavonoids, coumarin derivatives, amino
acids 22]3L P1%9] choline # betaines<] AEE<] HES F/H 1o, olejd JE¥EL
wAZ glo] Beld 54 W3l £ 7 doH 2 i colne AEAYH e nid
£ 7R3 geda B skt

2. pixel 2218 8y

1) 2% FE22| &7l W mz)c-08 £4

A7}l Hokll2 HE 35S 3713 vele e 19 29 a9 39 23 Frd, sy
AL, =S sk 13 49 3tk

E 30jx e} o] A2FEE] Hrido]| Bold4E FREFTES worzl e, 23N Amrival
Time) 3 &84 A1ZHDough Development Time)2 HEFZ2 50| Bold 45 2|d%id). v
o] ob4 & (Stability) & HH #o) Finiel BmEss & % 2. vtavele) g HE 3
Z8o| 1.0% 44 76, 2.0% 4l 78.2, 3.5% 4o 76, 7.0% A 74.85 rhfe] HE 7}kl
& 93 A gt vi2rEle] ghe WrhRe] B3RS WHS sl shie] A2 o] 85 n o
uhH 0 2 -2 70048 3 vehfe B AgA A A7t T0014H-E veklo] wiEA|
of o3t S 2A WA Geod oo

25) A48t : 716N E, BU T 228 - 230, (1992)
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Table 3 Data for farinogram of mixed flour with licorice extract

Licorice extract Ab Ar. T D.T St. MTI vV
additive (%) (%) (min) (min) (min) (B.U '
0.0 65.5 1.2 55 24 35 70
1.0 70.3 20 9.0 18.5 40 76
2.0 70.8 4.0 10.1 125 60 782
B 35 714 45 10.0 10.0 60 76

7.0 7.9 6.0 105 10.5 70 74.8

Ab  : Water Absorption ArT : Arrival time

DT : Dough Development Time St. @ Stability

M.T.I : Mechanical Tolerance Index V.V : Valorimeter Value

71 A8 214 (Mechanical Tolerance Index)9] 3 HE F2%9) 3] 271842 olgle
ol, 7% $280] 1.0% 49 40, 2.0%% 3.5% 9 717} 60, 7.0% o 702 Vel by
2 & k5] gisle] Aol 2 UNR(S S £ T RS MTI g8 Hol o] o]
5 g Ao dEA g @

2} &E F&E #riako| I8 Extensogramel £4

UrLRef A2 H& FE2EE FY extensogram® 1% 5, 69 B3 74zke] AR as
(Resistance to extension) % A= (Extensibility}2] ¥ Z veld $H(R/E)S extensograme -2
T3 Zom o 2L K 49} Pt

AFAREE 2.0% 99 718 Ska 7.0% Au) 73 Btk Alzte] whebAe 45544 2.0%7}
7P wsred 135%e1A 7.0%71 714 3tk AREE 7.0%04 71 @ston 2.0%004 7h
E2 22 Vepsith, Al ek & 135804 7.0%7} 718 Rt 458604 2.0%7} 714 =

A vebget, A el AR Ee] vige 458X 2.0%7} 7HE weken) 135%dA 7.0%7) 7}
T =gt

Gk o A E-L e Fofl Hlate] AAA LR AR gho] A0y, F gho] ¥] gL 2 A
S BOITE™ of S4te] vl&o) e Whe) 71 £ 88d) £asit}

26) AL st A TFY, A=ARL-FR S, (1985)
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Fig.2 The effect of adding licorice extract on

farinogram characteristics of wheat flour
(control : top, licorice extract content 1%

* middle

: bottom)

licorice extract content 2%
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3) dx F&5E Hrizhol| E Amylograme| 4

L7132 HEHE HE :52588 A7 amylogramL a3 83 g3 ztzte] 3 =(G.T), 4
BHE(UY), HEEA LEMVT)E e Amylograme 23 9e]0] 1 243k & 59} 3t}

Faleee glof 0%2] A$-61.8 T, 1.0%9) A% 572 T ©lx, 2.0%% A% 56.7 ¢, 3.5%%1
BE54.0TC, 7.0% 9 54.5 ¢ 2 T

Ha Az (MV) 0%2 49- 709 B.U, 1.0%+ 650 B.UH, 2.0% ©]ddd+= Ax7} A2
HAEE AT AL B4 v} Ha HeAl 25 0%4d 88.7 €, 1.0% Al 75.5 €, 2.0% o
u] 743 C, 3.5% Yuf 726 T, 7.0%4d 73.2 © = vehdn}
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B i
b

[ 4
H

eI
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Fig.3 The effect of adding licorice extract on farinogram characteristics of wheat flour
{licorice extract content 3.5% :top licorice extract content 7% ‘bottom)
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Fig.4 Effects of adding licorice extract on water absoprtiion
(Ab), arrival time(Ar. T), dough development time(D. T)
and stability(St.) of Farinogram
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Fig. 5 Effects of adding licorice extract on extensogram characteristic
of wheat flour (control : top, licorice extract content 1% : middle
licorice extract content 2% : bottom)
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Fig. 6 Effects of adding licorice extract on extensogram

characteristic of wheat flour
{ licorice extract content 3.5%
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Table 4. Effect of liccorice extract on extensogram of wheat flour

Licorice extract Resistence (B.U} Extensibility (cm) R/E
(%) 45min | 90min |135min | 45min | 90min |135min | 45min |90minl| 35min
0.0 450 580 779 215 218 185 | 209 | 266 | 4.72
1.0 575 768 850 224 176 188 | 256 | 436 | 452
2.0 360 578 546 243 174 145 148 | 3.32 | 3.77
3.5 459 592 470 192 157 136 | 239 | 377 | 544
7.0 490 740 953 194 158 135 | 252 | 468 | 7.06

Table 5. Data for amylograph of mixed flour with licorice extract

Licorice extract G.T MV.T MV
additive(%) {T) (c) (B.U)
0.0 61.8 88.7 709

1.0 57.2 75.5 610

20 56.7 74.3 430

3.5 5.0 72.6 330

7.0 545 73. 302

(G.T:Gelatinization Temperature
M.V.T:Maximum Viscosity Temperature

M.V:Maximum Viscosity
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Fig.7 Effect of adding licorice extract on
resistence vs. extensibility
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Fig.8 The effect on addition of licorice extract on
amylograph characteristic of wheat flour
‘control
‘Licorice extract content 1.0%
:Licorice extract content 2.0%
:Licorice extract content 3.5%
‘Licorice extract content, 7.0%
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Fig. 9 Effect of liorice extract on gelatinization temp.
(G.T), maximum viscosity temp. (M.V.T} and maximum viscosity
{M.V) of amylogram
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3. Hxy

1) gzl ojxls g8

U FEEE AN PUSY BEHFYS QPNSRIFIT Q08 S5e) $L Ao 2
¥ 109 % 691 ek 23t 2k

Zzale) WYl FA4F R 4292 BRled 10% do) TRAZ 60RTY Mo
3 260 mISz 2.0% 4™ 258 ml, 3.5% Y9 250 ml, 7.0% o 245 mIE EHch.

Table 6. Data of volume during dough fermentation using licorice extract
at 27 T and relative humidity of 75%

(unit : ml)
time(min) Control Sample 1 Sample 2 Sample 3 Sample 4
15 135 120 122 125 120
30 160 155 155 153 153
45 215 200 198 195 190
60 260 260 258 250 245
5 330 310 306 300 287
90 370 355 350 340 330

Samplel @ 1 % Licorice extractSample 2 : 2 % Licorice extract
Sample3 : 3.5 % Licorice extract Sample 4 : 7 % Licorice extract

4. HIE Eot

1) ‘94 Yol o)2]= 9%
Z F5F AW AP AF R 5A4E dze 2 ol g Bk 19 11044 vhehd viel
%C’l, A7kl S71E 5 Fu)7} HojAle AFE B2 717l Bt s WHie] Az o]
i

2) AFL F4H7 R HeA

TE FESS PR AFY F4E A% /A Edle] BEHA 2ol osf BE RS B
7ol MERAI. Zh2E HEoh VT detn, | gl 2.8 dol Avle] F1rE AF diw
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Fig.10 Changes of volume during dough fermentation
using licorice extract at 27°C and relative humidity of 75%
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Fig.11 Internal characteristics of bread at various
levels of licorice extract
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79 Aol A5 ek,

Table 7. Sensory evaluation of bread at various levels of extract

L:;;zavzx(t?r:)ct Color Texture Taste Aroma
0.0 3.00 3.00 3.00 3.00
1.0 3.00 2.94 2.90 2.93
2.0 2.90 2.85 2.80 2.90
3.5 2.88 247 2.52 245
7.0 2.85 1.96 2.20 2.40

To be measured by 5-point scale { 5 : excellent, 4 : good, 3 : fair, 2 : poor, 1 : bad)
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Specific loal volume (ml/g bread)
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3.5
Lic0¥ice extract content (%)

Fig.12 Changes of specific loaf volume of bread made from
mixed flour with licorice extrac(ml/g bread)
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ABSTRACT

This study is to investigate the effect on the quality and properties of bread affected by
licorice extract addition. The measurements of the farinograph, extensograph and
amylograph on dough are carrifed out. And the evaluations of volumetric changes during
fermentation, shape of bread crumb, sensory test, firmness are obtained. The obtained

results are as follows,

1. Proximate compositiiions of licorice extract are as follows:moisture 73.7%., crude protein
4.1%. crude lipid 2.8%. crude ash 1.4%.

2. Water absoorption, arrival time, dough development time, mechanical tolerence index
and valorimeter value are increased but stability is decreased with the addition of licorice
extract.

3. The resistance to extension is increased but extensibility is decreased with the addition
of licorice extract,

4. The initial pasting and highest viscosity temperatures are not affected but the highest
viscosity is steepy decreased over 1.0% addition of licorice extract.

5. The volume of dough during fermentation and specific volume of bread is decreased with
the addition of licorice extract.

6. The grain of bread is to be rough and irregular and the firmness is increased with the
additiion of licorice extract.

7. The records of sensory test are decreased with the addition of kcorice extract.
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