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Preparation and Characteristics of Bread by Medicinal
Herb Composites with Cognitive Function
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In this study, the breads with medicinal herbs (MH) composites showing cognitive function were prepared
and their characteristics were examined. Fifteen kinds of medicinal herbs were extracted with hot water and
divided into 3 groups (MH-1, MH-2, MH-3) based on their contents. All groups showed cognitive function
in terms of promoting muscarinic receptor, NMDA receptor and acetylcholinesterase inhibition. In the preparation
of breads containing MH extracts of various contents (0, 10, 20, 30, and 50%), there were no significant difference
among loaf weight of all groups, but loaf volume of all groups were significantly (p<0.05) decreased with

increasing content of MH extracts compared to the control group. The

" n

and "b" values of bread crumb

increased with the content of MH extracts while "L" value decreased, but these values of bread crust were
similar to the control group. The most improvements in hardness, fracturability, cohesiveness, gumminess and
chewiness of bread were noticed by the addition of 10~20% MH extracts, while adhesiveness and springiness
of bread were the most by the 30% addition ones. Through the sensory evaluation, it was revealed that
appearance, mouth feeling, taste, overall preference and crumb texture of bread were not significantly different
(p<0.05) between control and those with the 10% addition ones. Therefore the 10% addition ones, which got
similar scores to control, will make the most desirable product.
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HAZ| FRlEE AV &8 aRFoE /AT
NE 715 AMFE Ndstazr B Adpds Ad d
7t muscarinAl acetyl-choline receptor(M; type), gluta—
mate(NMDA; glycine binding site) receptor 2 AChE %
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japonica Makino), 3+ (Polygonum  multiflorum
Thunberg), 2+eF(Dioscorea batatas Thunberg), A5
(Cornus officinalis Siebold et zuccarini), XA+ G (Gardeniae
FA(Angelica gigas Nakai), ZroF

(Paeonia lactiflora var.

jasminoides Ellis),
trichocarpa Bunge), &
(Atractylodes japonica Koidzumi), A ® (Polyporus um-
bellatus Fries), AZ(Bupleurum flcatum L.), A3

(Cnidium officinale Makino), Y AN Alisma orientale

A 2 (Saururus  chinensis Baill), W22

Juzepczuk),
(Poria cocos Wolf), 82 Rubus coreanus M.) 5 A&
Son oleg Ak E WEo|okA e} Arjnstol A
A7) G40 FRE AFEEL 71 (Table DZ H7 A
Okzxg%E Table 29]. = ] Hg}giotq ‘431/&%‘:’
MH-1, MH-2, MH-3 A8 & X%, &g & 10819 &
7V8ke] 90~100°Cell A} 3417+ %?l EFFET F 7‘%‘

oIX|I7|s B =2 L 40 chst =M=Z9| in vio

xfol &
B ARIAE B A7A 2AE A2 B0 AR
5B A @ Ecd 3 Aetde) AojED =

muscarine’d acetylcholine receptor(M; type)2} glutamate

Table 1. Active medicinal plants selected

Functions Medicinal plants Activity
Coptis japonica et
. . Phellodendron amurense ++
M, binding site
R Polyporus umbellatus ++
inhibition . I
Poncirus trifoliata ++
Oldenlandia diffitsa ++
Polyporus umbellatus e+
Dioscorea batatas et
Artemisia capillaris e
Glycine binding  Amomum xanthioides e+
site inhibition Phellinus linteus ++
Astragalus membranaceus ++
Honttuynia cordata ++
Acanthopanax sessiliflorum ++
Coptis japonica ++
Gardeniae jasminoides -+
. Pol Itilf e+
Acetylcholineste oiygonum mi .U orum
R Phyllostachys nigra 4
rase inhibition . : :
Eribotrya japonica 4+
Rheum undulatum 4+
Cnidium officinale e+

Table 2. The optimal composites of medicinal herbs (g)
MH-1 MH-2 MH-3
Coptis japonica Makino 10 10 15

Herb names

Rubus coreanus M. 5 5 5
Polygonum multiflorum Thunberg 5 7 5
Dioscorea batatas Thunberg 5 7 5
Cornus officinalis Siebold et zuccarini 5 5 5
Gardeniae jasminoides Ellis 5 5 5
Angelica gigas Nakai 5 5 5
Paeonia lactiflora 5 5 5
Atractylodes japonica 5 5 5
Polyporus umbellatus 5 5 5
Bupleurum falcatum L. 5 5 5
Cnidium officinale Makino 5 5 5
Alisma orientale Juzepczuk 5 5 5
Saururus chinensis 5 5 5
Poria cocos Wolf 5 5 5
Total amount 80 84 85
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25 A LA717] 913}e] CHO Al EA ¥&E % human re-
combinant muscarinic receptor subtype 13 2(M;, M2)Z,
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o] ti A gt &4 FE& AL &, 50 uLo
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3t filtermatdll FF3e TH YL %S Microbeta-
Counter(model 1450 Microbeta Scintillation Counter,
Wallach, USA)E =% 34t}

Acetylcholinesterase A3 &3 FAM: 484 A&
= Ellman 59 WH Q)9 2 A3} acetylthiocholineS
NNAZ sta A7golo A 53 AChEEC. 3.1.1.7)E ©]
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Table 3. Baking recipe based on flour percentage
Ingredients Content (%)" Weight (g)
Flour 100 1000
Yeast 3 30
Yeast food 0.1 1
Sugar 5 50
Salt 2 20
Butter 4 40
Water” 65 650

})All ingredient percentages based on wheat flour.
PExtracts percentages (10, 20, 30, and 50%) were added to
dough on water.
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(Chroma Meter, CR-200b, Minolta, Osaka, Japan)Z A}-&
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o] &3} P 20(20 mm dia cylinder aluminium)< 72}35}o]
ABE 23] Ad&HH o8 JAYAHS W LolA= force-time
curveZ%-E hardness, fracturability, adhesiveness, spring-
iness cohesiveness, gumminess, chewiness % resilienceE
FA4stden, BEqxde
cm, probe: p 20 mm, test speed: 1.0 mm/sec, pre test speed:
5.0 mm/sec, post test speed: 5.0 mm/sec, distance: 50%,
trigger type: Auto 50 g, time: 5.00 secZ 3} T}
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inic receptor type I )9} glycine binding site(NMDA) re-
ceptoroll &k Asfax}, 18]31 AChE Aslax= in vitro
Z ZAA% A3} Table 1914 2= vl9} 2] muscarin’d
acetylcholine receptor(M; type)oll tha+ #s]&A L 3&
A 7HE Sestar, gl A E, A4, WA 2o A E
At} Glycine binding site(NMDA) receptorel o gk # 3] &
AL AE, Ak 1z, FARSL, AFHA, o1, 7], 014

Z ToA A YeERth AChE Aal @42 &4, Xx}, 3
FLo, o, v, A, BEHY SollA vuy =4 HEFH
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=9 § AL 7HsAe] & M receptorol] g A& &
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Tt EMEE FUEH A £ MH-1, 2, 3(100) &

M= L &Ado] 90% oo YEd e 1% MH-3
(100)°] ZAZEAAM 2 FX71 7} 24 YErST o] A2
Table 29] A¥}ol] wlg} ZAE = M; binding site inhibition
o] &Aool =& FH Y FaFo] =] WEd A= A4E
ot oldg e g A FEESS WY E M)
binding site inhibition®] A& ZA3n} A o]
muscarine’d acetylcholine receptor(M; type)oll ™3+ %13}
go] o Bk Kim 59 B¢ vl A3l
o AT =1 AERE fdEe V9804, g A
3t 5 A% JAAVFZN e F2 A 71A T acetylcho-
line’d AZAME &40 2RE VRIEM AFozZ FF
muscarine’d acetylcholine receptor®] £4tol] wa} =341
BAGA Arkel 2X B2 AAAD 7|5 Aol o3|
o o] Wy 2 F3Po] o]Fo]FH(12)° W&l muscarine’d
acetylcholine receptor(M; type)®] 7154 3tS A A &

4 = EIAQ muscarine 5% B2 AAE AHL13)

M1 oM ox o

Table 4. Effect of MH composites on inhibition of the M;
binding site, glycine binding site and AChE activity

Composites M; binding site _Glycine Acetylcho-
(ug/mL) inhibition (%) . bll'ld.lI.]g site : llI'le'SjEeraSQ
ug inhibition (%) inhibition (%)
Control 0.21+0.03" 8.21+£0.83 3.244+0.28
MH-1 (10) 1.32+0.23" 3452+291" 25.22+2.58"
MH-1 (50) 425+391° 82.31+7.23" 53.71+4.56"
MH-1(100) 91.41+7.68 108.42+9.58" 100.07 £9.23"
MH-2 (10) 14.23+1.85" 38.24+6.74" 28.54+3.01
MH-2 (50) 51.76+4.25" 86.91 £7.58" 60.42+5.25"
MH-2 (100) 98.64+8.34" 119.43+10.11  100.08 +8.89"
MH-3 (10) 40.29+3.12° 32.75+3.01" 23.27+2.87
MH-3 (50) 85.80+7.62° 76.32+6.25" 51.85+4.56"
MH-3 (100) 100.83+8.23" 101.51+8.79 100.01 +9.28"

"Mean+SD (n=3).
"p<0.01; significantly different from the control.
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Table 5. Loaf weight and volume of breads added with
extracts of medicinal herbs

Loaf Loaf

Groups Specific loaf

weight (g) volume (cm®)  volume (cm’/g)
Control 47811195252 1756.01+113.24®  3.68+0.29"°
10%  480.81+2511 1689.21 89,54  3.52+054
209%  481.24+24.58 1732.21+105.89"  3.60+0.17
30%  485.55+98.45 1676.21 +84.77° 3.46+0.26
509%  484.68+27.68 1697.21+08.78*  3.51+0.78

"Mean+SD (n=4). NS: not significant at p<0.05.
IValues with different superscripts within the same column are
significantly different at p<0.05.
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2 Zrastged, 10% A7k, 20% A7k 2 30% 7k
M e o)Al ApolE & 5 glo] L oA A5
SE9 APt Alxe] 8 JFE vXA L A= e
o} a(redness) g2 txwol vl FE= H7bo] BeT
g fFoFo g Frtete AR 255 & F AN

o

b(yellowness)dt <A alredness)gtd v1S=3+ 7k

[F -101‘

% > ue
Wl $2% Frhdel Be4S felHoR FTtetel 34
57 %8 Ao et & 328 A7yl goldss
YEE EhiE Lk #9502 gastn HM5s} 34
S8 HEE o bR F7HGE o9 g AsE 4
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A
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BE Y7 Aclas] Wy Amt I)Ae) Hrhee] 37t

Table 6. Color of the bread crumb and crust added with extracts of medicinal herbs

Extracts of medicinal herb (%)

1)
Color 0 10 20 30 50
L 80.0940.152* 73.40+0.40" 72.41+0.76" 71.12+0.33" 68.86+0.82°
Crumb a -2.1540.06° ~1.08+0.06" -0.29+0.07° 0.08£0.09 0.54+0.09
b 12.80+0.37¢ 12.83+0.57° 13.88+0.49" 13.07+0.65™ 14.65+0.04%
L 56.75+0.60 57.87+0.34° 57.69+0.34° 54.65+1.27% 51.63+0.73"
Crust a 13.02+0.26 13.34+0.41° 11.62+0.27 13.67+0.07 12.59+0.20°
b 28.14+0.63" 28.64+0.39" 29.51+1.29" 28.31+1.15" 29.08+0.11*

i (lightness) value: degree of lightness (100 white < 0 black), a (redness) value: degree of redness (red + < 0 gray & —
green), b (vellowness) value: degree of yellowness (yellow + < — blue).

“Mean+SD (n=3).

YValues with different superscripts within the same row are significantly different at p<0.05.
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Table 7. Textural characteristics of the bread added with extracts of medicinal herbs

Extracts of medicinal herb (%)

0 10 20 30 50

Hardness 352+0.15" 6.61+1.84" 5.34+1.52 10.02+3.05° 7.42+1.97"
Fracturability 11.43+4.34° 7.17+3.41" 755+1.27" 555+1.11° 6.80+£1.23™
Adhesiveness 0.64+2.92° -8.73+2.83 ~11.8£3.03° 0.55+2.88° -0.14+2.97°
Springiness 0.99+0.02* 0.94+0.02° 0.92+0.03" 0.99+0.05 0.99+0.02°
Cohesiveness 0.86+0.01° 0.83+0.02" 0.82+0.03" 0.82+0.03" 0.83+0.02"
Gumminess 2.21+0.28° 5.48+1.49" 4.40+1.37™ 8.25+2.46 6.22+1.79"
Chewiness 2.1340.29° 5.13+1.33 410+1.41> 810+2.10° 6.17+1.73°
Resilience 0.44=+0.02° 0.40£0.01 0.39+0.02 0.41£0.04" 0.44+0.02°

"Mean+SD (n=4).

PValues with different superscripts within the same row are significantly different at p<0.05.
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Table 8. Sensory evaluation of the bread added with extracts of medicinal herbs

Extracts of medicinal herb (%)

0 10 20 30 50
Appearance 4.03+0.24"N52 4.05+0.25 3.73+0.51 3.73+0.24 3.71£0.09
Flavor 4.32+0.05° 4.0240.02 3.23+0.14 2.82+0.14° 2.73+0.07°
Mouth feeling 4.01+0.03 4.01£0.02* 3.22+0.07° 2.51+0.05° 2.5240.05°
Taste 4.21+0.14° 4.03+0.12* 3.01+0.16 2.0240.20° 1.24+0.14¢
Overall preference 452+0.517 4.04+0.42° 3.24+0.37" 2.06+0.23° 1.23+0.21¢
Crumb texture 4.04+0.21° 4.04+0.31° 3.71£0.25" 3.28+0.24 3224017

UMean=SD (n=4). NS: not significant at p<0.05.

YValues with different superscripts within the same row are significantly different at p<0.05.
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