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Abstract

The personalized meal service is being developed to prevent and alleviate illnesses according to
the individual's health condition. However, the current meal does not provide a fully customized
service to individuals and a diet that meets the consumer's information needs. The cause is the lack
of information on the ingredients and the difficulty of comparative analysis between the materials.
Therefore, in this study, we propose basic analysis process for basic information acquisition and
database construction for food composition before providing personalized food. In this study, we
investigated the content of carbohydrate, reducing sugar and protein as basic components of Grifola
frondosa and investigate the content of polyphenol as a biological active ingredients. Respectively.
Studies on the hypoglycemic effect of the diabetic rat model have been carried out in relation to the
prevention of diseases. Based on the results of this study, it is also possible to obtain information on
the basic ingredients of the food and to analyze the information on the content and activity of the
biological active ingredients. Using animal models, information on disease prevention and mitigation
was also available. The process introduced in this study is applied to various food materials,
accumulating data, and utilizing Database, this results will be an excellent tool for providing more

efficient service by providing a proper dietary composition for consumers.
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Grifola frondosa
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[I. Meterial and method

1. Preparation of G.frondosa
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2. Component analysis and functional
Confirmation of G.frondosa
2.1 Determination of moisture contents of
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Fig. 1. Extracting Process of G.frondosa & T.fuciformis

2.3 Total carbohydrate determination
Zr 2559 F @532 I 548 93 phenol-sulfuric
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2.5 Total protein quantification
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2.6 Determination of total polyphenol
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2.7 Determination of total antioxidant activity
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3. Experimental animal models and design

Ae 2d AFHE 5 FHQ BKS.Cg-mt+/+Leprdb db/db
mouse(n=40) 712} %14 Doo Yeol Bio (Osan, Korea) 25
Tajate] A 1F AR 7HATh AFE EukeE vheag
AlolA el 7} sulE|H F8atglon] FEA AMSGIEE 2Ee
23C~27CE, F51= 50~60%, 37715 621 18412 12413F
o= Ak AMMAE 7H7F O (negative control), 100
mg/kg, 200 mg/kg, 12]31 500 mg/kgE 37FsE AR (Doo Yeol
Bio, Osan, Korea)& 8 77t 28 o aoleh T3t vl Als
AHFE 2 AF%, 28] 9 (Accu-Chek Guide, Roche,
Mannheim, Germany)< A3l A5H3lE S99 g9
& wE)gu o 2 RE Fols AFHz}e] 601 mg/dlelHHDe] e
735 3t g o] ErFs3ln R 601mg/d R 7HsiA Az}
tolelE AMelsigit). sk 2 A9 7Pddea T4 &
¥sle] 1S ol AHTE A E o] g Fgh X wpE}
AL At ARSI tgols EukE HbAle (glycated

hemoglobin)®] B3} 4=E G384 5747] (EASY-AILC,
Infopia, Anyang, Korea)AFH8-3}5it}h Z12]3te, < 6-857¢
Gal4o] B ARz N-2ttol] 3 (valine)ol] o] nl7fe4og
Agtslo] YAJu F3td Ao dgxd Rkdghs Ak A
T3 5% B2 1,500 rpmO. & A4l sioich g AR

Z AFste] 80T Hs] FUT).

4. Statictical analysis

e APE 33] o] wHEsigl o
for Windows L2138 o] g5lo] Hyt @ EFAAE Fal9e
W 7} Agle] sFyrapel] visk BAA 24 4L Duncan®] U5
S H(DMRT: Duncan's multiple range test) .2 &}Sit}.

[1l. Result

1. Determination of moisture contents of Domestic
and Japanese G.frondosa

SURE g AR Sl o] 43k A= Table 1. ol YEd
uiglch =it AHAe] B9 SAAR AR TSR 91.36%
2 ZelFQr]. wdk 2% AE SRS 83.18%= FRIENA
ok ek QAP AL 79 2 Akl oF 87% 7t o= Y]
o ASS BRIEIGIT. A8t QAR - TAAXR AE,
A1z Ao g 247 90.83%, 90.72%= RIS
A A7) oF 90% 7F o® Y hes RISkl ik
7 GEAE AAHA Alolo] fRE F 3% xfolE Hth

Table 1. Comparison of moisture contents according to
storage and treatment methods of domestic and Japanese
Grifola frondosa

Domestic Grifola frondosa
Drying Before After Water
method drying(g) drying(g) content(%)
Freeze 3,000 259.29 91.36
drying
Low-temp 380 63.92 83.18
drying
Japanese Grifola frondosa
Drying Before After Water
method drying(g) drying(g) content(%)
Freeze 1,460 133.82 90.83
drying
Low-temp 270 25.06 90.72
drying

2. Total carbohydrates and reducing sugars
from G.frondosa

B ATE FE A FEE] A 24=S 4
sialtt. A7E A A dAEAE deste] FER FEE
e Axste] d9H PR gt FE3



116

Journal of The Korea Society of Computer and Information

2z 03 WEE, B9, B g gg BAe
Al on trroz ARoMAS Axald 39 F
2 neugdEAd N FEF FEEL ALdo] T2 HAlTe
R fere vl 2% 40N QAEsle] FEe 4
¥ e nejslel A4

Zzte] 3520 S % V43T F2HE Table 2. o YRS
o, 3520 BrshE St A QElA S5 R 49 731208
mg/ml, QAR Az 9T newst B AL
11.97+0.32 mg/ml = Z1H ek, Z%% 9 A A1
Apelol we} &5 BeskE okol Ma} 98-S Hlagith

a0 5 ARE-EE S o Ale] Ag- 1% 3T AL2algPH o
B FEES AX Agth wYe o s 353 ol 355
I} oAl FEEC] BrstE
28.91£0.31 mg/ml 2 3 EoH
Hle] 2 Bepsheol FEES Fll (Table 2).

7} Z2%29] gl Reducing sugar) S Table 2. ol YERY
Aok F=EC] FUG e A AN FE=, AN Az
e 1239 FE55 27 3.5310.14 mg/ml, 0.49£0.06
me/ml % eSSk eI FEY v B A5
ZFZ 3lefo] 7, ZHH 713
3} S EolH Al
0.244+0.31 mg/ml 2 QA FE2E0| oA FEERT
w2 ;’4% S »}EM?M (Table 2).

4 o
o ild shE *ﬁ %MHH% —Zr%% UM Ax 3-9H
a2 FEE 47 0.97£0.04 mg/ml, 0.27£0.03 mg/ml
2 Rl n2ustzddA F&3 wf Tl g 3
= ol AATE Rtk dAAl 2 FEE
oMl FEE vl s 747t 0.2740.03 mg/ml,
0.15£0.02 mg/ml & YA FE=o] FoliAl FE=R
o 2 @ S Uehilt (Table 2)

Table 2. Ingredient content level of Grifola frondosa and

Tremella fuciformis extracts

G.frondosa T. fuciformis
Extract Raw material Dried powder | Dried powder
method extract extract extract
CeroelneIE 7.34£0.08 11.9740.32 | 28.91+0.31
(mg/ml)
Reducing
sugar 3.53+0.14 0.49+0.06 0.24+0.07
(mg/ml)
FielEn 0.97+0.04 0.27+0.03 0.15+0.02
(mg/ml)

3. Total polyphenol contents of G.frondosa

WA FE2E E EPdE d9s ST d9e
Table 3 7} fig 2 o YePIUth F2E2] Zevs §=2
QA 5] 49 10.54+0.33 ug/ml, YAHA Az

sao;_

S a2y FEFES 20.5840.28 ug/mli 91E|9) o
A QA FEE 1 aske] o 1954 & TR &Y
Ack. izl ARoA  FEE Fgdws  FES
10.36£0.02 ug/ml 2 A3 W o7 =23 ANWA 23

ERr) v s YeRIST (Table 3, Fig 2).

Table 3. Contents of total polyphenols in Grifola frondosa
and Tremella fuciformis extracts

G.frondosa T. fuciformis
Extract method Raw material Dried powder | Dried powder
extract extract extract
Polyphenols | o1 5744 79 | 208.91+3.56 | 107.36+3.84
(ug/ml)

250

H

150 -

fH

100 -

Total polyphenols (ug/ml)

T T T
Raw-GF Dried-GF Dried-TF

Fig. 2. Contents of total polyphenols in Grifola frondosa
and Tremella fuciformis extracts. Raw—GF : Raw material
extract of Grifola frondosa, Dried—GF : Dried powder
extract of Grifola frondosa, Dried—TF : Dried powder
extract of Tremella fuciformis.

4. Total polyphenol contents of G.frondosa

SAHA FEE] gz A G4 54S 98 ABTSH
Z8s1slon Axi= Table 4 9 Fig 3 off Yehlision,
91 0.01% Ascorbic acid 2] 2tz 2A Aol thsk
g o2 eEpigich A A FEE9] g A
2 170.02£1.63 %, YNHAA Az F9t] 120 F=
78.33£2.86 % = E1EAcE A AAHA FEEo0] Y
gz 24 S48 Yehll= Zo2 EIEI g
oA FEE9] U AA AL 43.66£3.09 % =
2 FAEE Hglon FUsh HoR &3 YA
259 gz 27 g% Hrh B GAEE YR
= YA Ale] HEolmAlH L) =& dhitsl S e
WAt} (Table 4, Fig 3).
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Table 4. Radical
and Tremella fuciformis extracts

scavenging activity of Grifola frondosa

5. Effects of G.frondosa on body weight, feed
efficiency, and drinking volume
UMW 225 3 ALETF db/db w229 AlF, AFR &

G.frondosa T. fuciformis
&, 55l vA= 92 Table 5. oF 2t} W& 98
Bitact method | MG UETTE | OUEISE | SIGET | 0 Spbiste Aol e HEE 40l A Conrad &
M1, 100 mg/kg, 200 mg/kg, 500 mg/kgs 3t ALEE
SCZiglane?lng 170.02+1.63 78.33+2.86 43.66+3.09 ?l _ﬁ% 7_]'—7_]'— M2, M3, M4= OEP}q\g] B u]'/ﬂ”ﬂ‘xli Fl’
activity (%) F2, F3, FA= F7]aklth. 7] A (759) ¢ 4% 25t
o] AA= o 2.5% BEE Ao|7t A4 F2 A& = 5 AUtk
g HE FAS A9 M1F M2159] A AbRE AF e
180 UF"riﬂi 719 9 g, & 20%7} A= T AelE BSiTh
el - Ut e BRG] uls) M2 TE-S Sek AR 413 %o]
S ol A0 ok A o] 25 A @ S A AT 5
% ol AT oA g Ak Mol ME FAE AakE Gl &
£ otk F2 159 4 E}_ 29 50% AEE & vl ']E Al
g HEES y_oﬂouq % Fl IF W2 oo gk
2w = Bl FATAA DT ADE T A T 7
2 af AE BAT BAHOE fe)Hel AFe] Holg vehiA o
@ ol £ steh. et SHES B4 dizatel M1, F1 2ol A A
z A9 %7} 500 me/kg &% 7H E4E M, F4 g0t} &
. | | | | A3] =4k M17+ M2, F13} F2 152 453 o] A 5o
Control Raw-GF Dried-GF Dried-TF 71l Zlo] Hol=o) vk, AR E 8o WS Ao 7 Hol o]
Fig. 3. ABTS radical i ity of Grifol = Aoliste] 4 Al HolE mhe-Age] 11580 ng(’
rondosa and Tamala fuetomms xvacts. Conrat - & 50k LA dbidb L7 WA 12 FRAA 95
0.01% Ascorbic acid, Raw-GF : Raw material extract of Ao Fwrt w31 AT TS Kot o] F, dnw ?ﬁH
Gl foroeen e GF  Died povir o4at o g Aol ks Ao +3 (T 9
Tremella fuciformis.
Table 5. Body weight, food intake and feed efficiency ratio of the mouse (Male, Female)
Groupe Control G.frondosa G.frondosa G.frondosa
(Male) (0Omg/kg) 100mg/kg 200mg/kg 500mg/kg
Initial body weight(g) 39.90+1.21 36.92+3.65 40.08+2.08 37.86+2.61
Final body weight(g) 51.53+4.43 42.62+8.68 46.75+3.52 48.4+£3.19
Body weight gain(g) 11.63+4.62 5.70+5.38 6.67t4.61 10.54+2.39
Total Food intake(ml/day) 312.58+6.27 288.30+9.44 316.30+10.11 272.60+6.61
Water intake(ml/day) 12.96+3.47 14.22+3.47 10.73+£3.29 8.69+5.15
Feed efficiency ratio*(%) 3.72 1.98 2.1 3.87
Groupe Control G.frondosa G.frondosa G.frondosa
(Female) (0mg/kg) 100mg/kg 200mg/kg 500mg/kg
Initial body weight(g) 38.26+1.46 37.96+0.71 38.38+1.87 38.24+1.81
Final body weight(g) 52.88+3.04 45.77+7.25 51.25+1.58 51.28+1.58
Body weight gain(g) 14.62+3.86 7.81+6.65 12.87+0.63 13.04%1.01
Total Food intake(ml/day) 289.68+8.56 305.93+10.87 272.73+8.61 296.73+11.78
Water intake(ml/day) 12.18+2.96 11.55+2.22 8.33+2.76 7.51£3.60
Feed efficiency ratio*(%) 5.05 2.56 4.72 4.39

Values represent mean £SD(n=5+2)

*Feed efficiency ratio(%) = (body weight gain (g) / food intake (g)) x 100



118 Journal of The Korea Society of Computer and Information

6. Effects of G.frondosa on blood sugar level
W5 db/db wh-229] wE] Fex] AE AH st T
S 4% A= Fig 4.9 2ok $AFig 4-D ¢ (Fig
-2)9] 7 %2 500 mg/kg FENA ] 1go] o] 7H
woton g aF 1] FoakE B 4 vk e Ad Al
2 270l frofdt ghs B, e AE AR 6579 7
FANA SAH o FelPdrt F2 252 99 AlA Al 24
gk wEle] dFoR Qs H I FAV) wolzl oz
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(a) 8 weeks, db/db mouse, *P<0.05, LSD, M1, M2,
compared with M4, =xStatistically different form M1, M2,
M3 and M4, Dunnette’s T3

Female db/db blood-glucose level

sotmgk

%
4

(b) weeks, db/db mouse, *F1, F2, F3 compared with F4,

*xStatistically different form F3, F4 and F2, LSD, P<0.05

Fig. 4. Effects of G.frondosa on Blood Glucose Level

7. Effect of G.frondosa on Glycated Hemoglobin

SAHA FEE0] db/db P22 HbAlcol WA= A¥be=
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Table 6. Effect of Grifola frondosa extrct supplementation on blood HbA1c level

Group Control G.frondosa G.frondosa G.frondosa
(Male) (0Omg/kg) 100mg/kg 200mg/kg 500mg/kg
HbA1c (%) N/A 9.20+0.28 10.87+1.06 7.85%+0.53
Group Control G.frondosa G.frondosa G.frondosa
(Female) (0Omg/kg) 100m g/kg 200mg/kg 500mg/kg
HbA1c (%) 9.9 9.27+1.02 10 7.80+0.10
O] O AICH Y2 2
ATH A o1 DataBase 1= ol Si=w Al 3 28
S I AIIEQ Iy e -
S22 ATEY 0 N A 17 2 DB 22
A F XA 2
e WEH AT A
AT A Ol EAM A|AE £ O]
=Tl e R Tgt ors} 9L AT 2R M KIS
A H A IT A
A= A g grst Algh g
arxd AICE Sk
AHIXE 22 e 2A 0J3| s
Fig. 5. Personalized meal service utilizing material composition research
FE2ENAN O 52 282 F2ES I T 4 vk =gk o] gk Age AR FH3 A Fo] 4Rl AdFel).
2 3 Zolush v ARG u M) U e BYE B AT A AR W AE ad hg 7 9%
& vERdIT A, 71 A B, 7sA 91 3 Aot A
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