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Abstract

In this project, we take a further approach to the functions of how mung beans soaking solution
inhibits the growth of mold. Through experiment, we found that a variety of chemicals in the
solution tend to inhibit the growth of mold, but polypeptide chains under 3000 kilodaltons does
most of the effort. We took different approaches to investigate functions of the mung bean soaking
solution. After cutting short the soaking time, mung beans soaked under 30°C remains resistant to
mold. We'll investigate if mung beans release anti-mold chemicals in stages in the future. We
surmise that mung beans won't elicit anti-mold chemicals in low temperatures, so we soaked mung
beans, soy beans and wheat in 4°C water. Data shows that only soy beans and wheat soaked for 7
days are capable of releasing anti-mold chemicals. Next, after adjusting the protien concentration of
different soaking solution variables into the same density, the set which has 180 mung beans soaked
in 120ml water under 30°C resists mold the worst. Finally, we compare our samples to find the

exact chemical that inhibits mold, and hopefully can be used clinical.
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(=) GE#PKPAESEESRGIHEEER - Hh ERZAHIEYE T T81E30
kD~50 kD Zfi] > iy At AT AE 77 S HE[E £y 50 kD~100 kD -
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(4J22°C~23°C) = 30°C (AR ERT -
2. &K
(1) f—hR - ERa TRy - FAEMMA30 8RR - R AREE
[ -

(2) HUHi10ml FYAREIER: 5] b - (EESE S SR - I8 E 7R
( Aspergillus Niger) -
3. &8k
(1) R EROAROR SR - BRI IEEECs: -
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(=) &R KAYAR ERREE T
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AR EH KT INABE SR ARERE 22mM 1% > 21545 -
2. B
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% > SLRIBAKERHA AN -
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1. FERRET B DR [E R ER 7 (B B b Ry 12054, 2/120mL
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1. (A ImageJ FTRAE 7 2 1% - #E[E 5 Z8RAVEL#EER (Image -> Crop)
2. 1% Image -> Adjust -> Color Threshold » #EMEEA D - BEIFIEE DK 5o S B HUETE -
EEHF 1% % Analyze -> Measure HI B BENFEEINGEE - 2 EBUAREESH
B G R ERR A E T SRR R BN A EER -
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‘ext tool (double-click to configure)

4 16.7%

3060x2616 pixels; RGB; 31MB

Brightness

W Pass

o
[ ¥]es

Thresholding method: | Default hd
Threshold color: |Red «

Colorspace: [HSB v|
¥ Dark background

Origin: al|Fneed|§

(Sefect |

I T T

— (/] Image) ST EEERZIFP
5




(71) RHEZREE S
1. JE{LETE © Aspergillus niger
2. TEMRERAVERIG 2N » FDKRIS M RSy - B T AR HFR B 22
RHIAHS -
3. HUO0.5ml SEEKMANE - WEHEHE REHS S 80T -
4. YE1§0.1-0.2ml 72 Potato Dextrose Agar (PDA) £z kL F#7H -
(73) WHIEEEIUR
1. HySOml BB AE A250ml B0 > 2L6000g HiE(a 10575
2. I BV - B OO EVAEE R 1R H49mI _EEIR IR I - TEI0A
49*5ml HYPNEH - FIA-20°C #Y % A8 /2 4120~30min.
3. A10000rpm #fe0210min.{% > /NCaf FIERENR - B A/ IV ER AT P AL
i MIASMl - KEEEAE
() SEEEX
1. BfifE(% Strip holder fY2% » 5L IPGphor holder cleaning solution J&5:87)F o
2. % tray By -
3. % rehydration solution BAE AR AR tray H 5 BEELAIIAEAR » R
rehydration IS SR IAFF A -
4. B EAIBETE pH (ERAYHG PR -
5. BT NS holder Hh
6. JER/I NSRS F 77 #5493 ml ) Drystrip cover fluid %852 278 25 (EE -
7. BEETHIN -
8. MARTRCBIEEEE A/ NIBAR » DLZIOKIZR - FFLUBARIREZ % BRAT7K
% » RIBANABRRE
9. /il Cup-loading strip holder 2 » Ml %588 B EE ik G Rl T BE AT E AR A

B RAR ©



(J\) SDS PAGE (12%) HEHEEKE
I HESP a2 1% > 250 ml HYEELE - IIALL MRS © OIEFPH BT )
T o — R/ TEHYEC T (mL)

H20 4.3
Bis acrylamide mix 40% 3
1.5M Tris pH8.8 25
SDS 25% 0.1
APS 0.1
TEMED 0.008

2B AF2/3843/4 - AE BN — IR ECRNER - HEITERRE > FAr307 88 (H
LR -
3. FEFR MIBAEEMVRHERCE BB () - HLS0 ml HEECVE - IIALL N EYY)
g (IERPELEmT)
w0 cB— R/ _EEBRYRCTT (mL)

5% RECEER 4
APS 0.04
TEMED 0.004

4. HETASEI SRR BEEAT RHAE - B0 HESHE -
5. FESEIESR FHGER 2k o IS S SIS -
6. WHEH ZEEIE A L » AR — AR - B A S

o TR A BB B A SDS running buffer 7 & 5% B FHBAAEEIK -



(L) Bhas

1. F staining solution ($3) Futa3/NFEEfREE -

2. 1% GHEREE A Destain solution I (F24) HuEYL1/\NI% -

3. FH Destain solution I ( 325) & GIREEEIHER -

K= IRAEELEUER
solution V =100 ml |operation time
0.7 0 1
1 sol A 50..10 methanol ,25% acetic fix 2 hr
acid
2 |solB 30% methanol incubate 15 min
3 milli-Q H,O wash 3 times |3 x 5 min
. sodiumthiosulphate 0.2 gL
4 |sol.C (Na,$,03.5H,0) fresh! Incubate 120 sec
5 milli-Q H,O wash 3 times |3 x 30 sec
6 lsolD silver nitrate (AgNOj3) gj g/100 Incubate 25 min
7 milli-Q H,O wash 3 times |2 x 30 sec
3 g/100 ml
sodium carbonate (Na>,CO3) |50 ul/100 10 mi
8§ |solE 37% HCOOH ml develop .
Na,S$,03.5H,0 (sol.C) 2 ml/100
ml
9 |solF Na,-EDTA (l4g/1) stop develop |10 min
10 milli-Q H,O wash
220U : Destain solution I Z# St & i 5
Methanol 40%
Acetic acid 10%

Z% 71 * Destain solution IT &5\ B E & =

Methanol

5%

Acetic acid

7%




(+) HEEHERE (BCA)
1. BUEALLFO0~ 02~ 0.4~ 0.8 1.2 ~ 1.6 mg/mL BCA HJfE#EF Z10 £ L H1A96
well plate # » H EF{EEE = EHHE -
2. fit BCA => Reagent A : Reagent B =50 : 1 » % well ;3 A200 1L -
3. BH3{E well jit BCA ‘& {E blank
4. TERDRFSEFEE30 $#1% - ABER R ITHEE - LLS62nm KR ERE AR
SeETR - BUEERLLEN T R E L E RS -
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—  PRaTeRE KR S E SR 2
MBI R TEERNWYE > EEREOEREEEIER - RESERGEE Ty
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ETERELE R A B R Gk TR /KIS R A2 2 - B A A M E I T8k 2

B A s R TR (BE R R eRRoN) -
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PLEPTE R & (kB3 o KIN BRI AR 2 -
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WA ERRS T EERERT - N EZHIGIRE Y E A 8 For T E4E3kD L
NHYPYE - ARSI IR A SR F 8 K & A 5 SR AR » PRIEEHEAR S cut
off B53kD HYE H'ERUE B e MR Sk S8 o /K - EITEERE - B A R A E G e H e
Aek E 3 /K Z A E R bE () (Bdgs AR -

70% 53.00%

60% 38.51% 45.11%

50%
40%
30%
20%

10% 3.70%
0% [
HEE K KREBZETGK —MREFETGKEHR CO3KDEM

(9 )5t

=]
[+ A EDT AR Bk SR /K Z M 7 R R ()
FELEH cut off F53kD HYEE BB R4 E I IRIVER 82 /KRR - &R THIHIRE R
S KRR T2/ NeR3Kd BIRERL B EHIRIE S -
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V0 ~ sk AR FIAVIHIREERS - 2SRRI

& Z AIHE SRR - HEANS(EAIHIRE ARS8 - TRER A FERVE 28
J& o FRAHEE &k e & R R RUS SRR Ve - BEPEE MR » INEEM T S
PIZHIESR - 875 R e 2R R AR B3 K Z R A S R E ~ B AT
30°C R/ MR IRk B3 2 K 2 B R EbitE (Bagss skt~ +—) -

= 182; 80.66%
E 80%
S 70%
60%
50%
40%
30%
20%
10%
0%

K 3hr. 6hr. 12hr. 18hr. 24hr.

(]

[E7S - EZE AR R ENI4E 2 8 5 /K 2 B 78 & R L E]
= 100%

f 90% 83.03% 81.88% 73.76%
2 80%
T 70%
60%
o) 0,

ig;: 27.71% 29.64% 34.18%
30%
20%
10%
0%

smgxk  3hr. 6hr. Ohr.  12hr. 18hr.  24hr.
et

& FE30°C BRI R EE R A6k a8 /K 2 R 7 & R P
BRI R 200 - IR AR LR Z NHYER E 3 2R /KE A IR AR - ATRE
TR PRI E BURE AR - TAE30°C I EIRIEE]6/NRF R HIHIRE TSR -
HAR My - o] REDREAER - SREDRIERF RS - & E 8 SKIRNA IR Y

F o ZIRGHEHHILER - BEERSGET -
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(—) F4°CHERZHAE T ~ B ~ /NRIEIE /K ER

Fo THREDLAIHRBSERAVEA > B HIHIRE SR AAR E 8 2 /KPR R O
7 H AR TR o M HIN A EE SRV AERIRE K20°'C~30°C - NI E SR E
BERAARIL T » RS REA IR s - i~ ERERdR R YE - b
B4 CAE RinE - ERETHVEHE - SENE S NGEREERIE - 7T5E
AN EA IR A R AR - PRECEERUE A (A T HETELRE - [/ R4 C A3 RIFA [FHY
TS 2 /K 2 i 78 R LRl ~ (81 Rod C TR ARV T35 2 K2 MEE =R
wefE (B AR =)

#3X
100% 90.73% 81.74%
90%
& 80% 60.30%
2 70%
g% 60%
~ 50%
40% 34.99%
30%
20%
10%
0%
R K #EE K =2 INEEIK
EE
B\ ¢ 4°C I3 RIS A FEIRYRE T3 2K 2 7 & 2R LR E]
87X

80% 70.37%

70%
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50%
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TEXE
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FE4°CIRsk B » a3 ISR TR S A HBRHIECR - (B ESKAVNEK
AEEAERETRA FEHBHSR - ZERGHES SR E3~TRTEE U NERE AT
JERESRAVYVERRI - Bt nT DAAEE S EERg PEbR— i B H - 594 > L&A
ST T HETERHE ~ A -

(=) EREIRA T HYSR S 3 KEaRE BB R A FER R
HERFEARIRIGRAE T - 4k 3 PR B R DU EE BT & A AHE] » FE DB A
A E SR EEE MR M T EAIHRIEENYE - RIS SIEA FERIGRC NS 32K
B EAMEEOERER - CEEHIHIREITECR o B AR EGRE N &R Z 25K
EMEERERER ZHERESRRE (Bdgss s+ - +1) -

(9% Yt

100%  91.09%
90%
80% 56.95%
70% I
60%
50%
40%
30% 21.96% 18.55% 23.75%

f
20%
10%

0%

#|EK =JRE)83X180%F 30°CiE3X180% =RE4X120% 30°C:E4X120%

i
[+ - AR Ak 38 5 /KEH 2 A0 R 8 A R R 2 i A 2R L]
FEHREE (VB - #£30°C BEE3 K 1805/ 120mL (Y F B RIS - A=
THETEOE 4EEK o LB ERE THRR R -
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+

pH 3 - pH 10
/r-n-- " T
20181214 . |
Strip No:44137 170
Sample: Mung (~5ml) s 1130
Concentration to 400ul | q—
Loading 20ul “» | 100
10% SDS-PAGE s B
Silver stain ——" 70
Develop 5.5min
c“ 55
W 40
(8

[+ * SRS T K 2SS R
HATE IR I 2 &k 3 TR /KT 4R K > R LB Z B R & — A HE T 4
EEUKEL#E -

ke - a¥5R
— R ESROYE

(—) DU RIS RIS S5 2 - Rl & A BRI £20°C~30°C
I - SORETHTR 2 (e - I R20°C I RN - TRMEE R
R ;TSR £525°C B » DALTTDUBE G B KIIRBENR © 02
HORRE30°C B - B AR KRS S 3SR 7] LA R A R 2R
PRI » FFHEEFI30°C fF R BIBRRHEE 4 RADHIE » LAGE R BB A R o
5t -

(2) EWBEEERITRE 12— FHAIERES » JBRAE30°C kS FHEFT - IR
KOTSRS BB BREAT T » AT E SRR (49

\
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22°C~23°C) 2 - KRR R ERR 2% - BREREGEE 8 EAE
o (8922°C~23°C) 1E Rk FIRBRFAIMIE  FREEHENNE (B R e & /30°C
> BERAEMEGS - IRA R A ERE M RIEESL - BREBGERIARE -
(=) SHMRITSN - MM IR RIS ERANAER - BRI ERASZEH
BatdiR - N ERGHRE=EE - NbgE =5 E BB ARD R &
Mo HEFE NP ERENTAVRES S RG> AR ERBIES
af o HEHLE N Ry N IEAVEFE LY BB ERDR R EAe Ty - MR EAR
SFEEGEIR > G N EAVE R MG HVEGE - A1 EME DR BERUER
= NIEAE RS o B TSEEEERN > S =(AE BRIV ~HER—[E5EE
M - PGSR ERERAETRAEA - MEBEED K - S TEERS -
= AR RAYER F 3 R KR EE A IR AR R A
(—) pirfpeyEER > Bk /KEIRS 812 WA AR s RO o 1 IEEHr
IR HORR R EIRME - AR - NIILE R kG 32f /Kby A X
55y - TEABIEIEIEAI% » HEHIGE 85 /KA e finy B - mis R EmyER
ARt GHIGIRELER - NIEIEA TR sk G KRR M SRR » FEZ1R
B B Ry e 255 -
(=) 555 - aRE A i B M E RO A IS T SR C iR - (EAERURET X 181%
VAR T IR AHYGERE - INIELE R LEETRITIRE » Ry T RIS - (AR 3 F/KbE
257 FERILRIA KR TR - (B HESAWE R AVEERE - MRS IE M T
AVHEETR > Rl IRHIER E 3 S /KRG R TR EHIRCR -
=~ PR R A I A AV A
(—) AEBRTEMGE HRESNTRERN— K RN S ELS - WHA
i1 HACCP ~ 1SO 22000555058 » &P A GHREIEY - FTLlRSEZ A g2idmk

IHIEE ARSI ENR -

=1
<

(=) HAfEfEES ZHVERET - (ERAVREEEE R - WEGRi - BEIRE - 1
A EAFIBEESCR -



(=) RSB LA ERVREEIHIRENES - Gk LSRR — T
SEFLG AR TR EHEAOKT o (HEAEE0RIFRIE3hr.~24he HY4k B3 SF KA
MRIREARCR - o] AR AR REEIFIME - O S AN ERTEZ 2R
IR Y KIL—7 > IR ERFIA -
VU ~ Cut off HYE BRI S ERIERA —ZHIFA
SHE BRI BV Ry 22 SR R ey — s 1 - IRASKEVBEE (Aspergillus
Niger) MFEFHEIRVETE - AJRERAR E 32 /KA SRR E L RAVE - HEEmmE A
[EIR R > ERAHREEPE LA -

2k ~ &5

— ~ SRESFKTEA A Y E SRR - MR EZOYE ATREE T T &8/MR3kD

HIRERE - 37 HA 7 T2 A2 100kD B8 g 2 B R A% -
= EURMRIE F30°C B o siRURIEEU DI R H Sk S KR TR R RIRCR - HiE
R IR I DTS R 4
BRI AC I =3 ~ TRV E KSR IHIRERRCR - HemE3#sf
K~ NS KA R AT RIS A e BH B AR
V0 ~ R ER AR E A S KRR 2 EAMERERERE T #H30°C 3K

18O/ 120mL HYAKE 45 5 /K BB AR <

il ~ REREE
— ~ PERCE A FIRYRE T3 S KA [FUR ERHIIRIE R AR - S0 A IR SCR A
HE&H - B HERR VT TERRE -
T TR EIRIRE Ry30°C IR I R R AR EEE K AR R IR A
RERR I IR - B R AR AR E I EREE S - BES%E
PEERRGIE TR AR -
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= D IRETEEOERE R 2% - 30°C B3R 180%/120mL A&k Fad 2 Kl &
BRI E > BN EYTERRESCRMER -
Y~ ENREEHERER O - E8GE R ERE R 2 25 E SR

& - (EHEREEEE T

N

— > T (1984) - BEBEMAEYIS (B5TH0 - 210 © SarEE AL -
T TR~ IR (2016) - BRETER SRR 2 SOREIER] - SE560fEEEIRE - iUE
https://activity.ntsec.gov.tw/activity/race-1/56/high.html

=~ EHERERERNT - REEAERER T - I8

http://mmrc-labs.cgu.edu.tw/proteomics/download.htm

’g ~ Wang, S., Wu, J.H., Ng, T.B., Ye, X.Y., and Rao, P.F. (2004) A non-specific lipid transfer
protein with antifungal and antibacterial activities from the mung bean. Peptides 25, 1235—

1242.
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https://activity.ntsec.gov.tw/activity/race-1/56/high.html
http://mmrc-labs.cgu.edu.tw/proteomics/download.htm

a8 ~ Sk
BN EREE S KRR LR

| BHRE P =
R 7K
—EH 4K 4K
1 78.43% 9.62% 13.74%
2 82.15% 9.47% 12.61%
3 83.73% 21.56% 21.93%
Sty 81.44% 13.55% 16.10%
F  AES T EEENGE T S22 K 2 EEE SRR SE
o REEHEH
LB 7K CO3kD | CO10kD | CO30kD | CO50kD | CO100kD
—HEE “EE K
1 88.34% | 22.50% | 43.02% | 25.47% | 21.89% | 49.46% | 52.02%
2 75.49% | 31.22% | 32.31% | 41.86% | 56.65% | 47.19% | 50.70%
3 87.16% | 5270% | 61.83% | 5991% | 7295% | 53.34% | 7444%
3.73%
4 74.83% 32.27% | 20.23% | 23.62% | 14.11% | 33.19%
(3¢ )
8.39%
5 60.97% 30.72% | 29.39% | 19.50% | 13.67% | 27.41%
(E50)
11.24%
6 79.35% 41.06% | 64,99% | 6263% | 4454% | 80,58%
(E5)
Sty 77.69% | 26.86% | 35.88% | 29.19% | 30.42% | 35.44% | 40.83%

it ¢ gwT 13 ~ RO 4-6 S Ry sHEUE
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R/ AEDT AP AR E 5

FRZBEEEREEER (—)

Eeit R REEHEL
R K - A EDTA G- AT R
=& &K
1 54.16% 9.47% 16.30% 48.19% 55.61%
2 50.92% 9.30% 16.87% 65.10% 66.12%
3 85.38% 14.13% 56.02% 68.36% 70.58%
NS 52.54% 10.97% 16.58% 60.55% 64.10%
T REIFREHEAGE IS K 2 EEEREERE ()
JERA R REEHE —{&EEF 7K CO3kD
B 7K
=&EW “&EE K o =
1 43.51% 4.53% 44.56% 46.70%
2 33.51% 3.25% 45.65% 55.49%
3 % 3.30% 7z 56.79%
St 38.51% 3.70% 45.11% 53.00%
Ft  FEAR TR Ak T S K 2 M B AR LI R
1 7K 3hr. 6hr. 9hr. 12hr. 18hr. 24hr.
=&EE
30.39%
1 75.97% | 54.11% | 83.57% 72.33% | 78.60% | 73.18%
(Z=300)
17.98%
2 73.88% | 66.28% | 74.70% 62.13% | 58.75% | 88.14%
(Z=300)
20.30%
3 68.65% | 60.44% | 57.04% 52.70% | 60.64% | 54,22%
(JZ V)
iy 72.83% | 60.28% | 71.77% | 22.89% | 62.39% | 66.00% | 80.66%
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T T {E30°C BRI IR AT A&k 2 3 S /K 2 R 78 5 R Lk

LT 7K 3hr. 6hr. Ohr. 12hr. 18hr. 24hr.
=E#
1 60.83% | 56.81% | 32.44% | 2274% | 30.85% | 9.88% | 26.67%
2 77.79% | 77.28% | 57.32% | 67.25% | 24.58% | 22.13% | 31.85%
3 88.26% | 86.49% | 90.21% | 68.03% | 60.58% | 37.15% | 44.02%
NS 83.03% | 81.88% | 73.76% | 67.64% | 27.71% | 29.64% | 34.18%
T+ ACHIKRIEA[EIRYFE T2 2F /K 7 5 78 2 R Thi 3=
B 7K &K = 5K INEETK
=&EE
1 91.56% 37.12% 55.22% 86.17%
2 90.32% 35.50% 72.20% 68.78%
3 90.32% 32.36% 53.49% 90.27%
St 90.73% 34.99% 60.30% 81.74%
F+= T 4CHETRIFRERIFE T35 /K 2 B &R R R
B 7K &K = 5K INEETK
=&EE
1 76.15% 45.76% 26.41% 27.99%
2 65.55% 43.47% 33.85% 47.38%
3 69.42% 56.27% ) 51.89%
iy 70.37% 48.50% 30.13% 42.42%
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TV RERA NAVSR RS K Z

YE3K 180%H/120mL YH4K 120588/120mL
E9):] 30°C = 30°C
1 0.3140 0.3764 0.2988 0.3135
FMETES 2 0.3282 0.3608 0.2920 0.2978
RSB 3 0.3282 0.3876 0.2884 0.2788
SE5 0.3235 0.3749 0.2931 0.2967
EOEEE (mg/ml) 3.6823 4.5627 3.1623 3.2244
A (mL) 30.1 243 35.0 34.3
FEELE)
B 7K
[ERFE 4.9 10.7 0.0 0.7
(mL)

RT1 AEIGRAE MRS S SOKEE 24 F E B RER 2 B SR ek

RIS IR 3K 180%H/120mL 4K 120%8/120mL
B 7K
=& =R 30°C =0 30°C
1 90.66% 22.29% 40.79% 7.55% 19.58%
2 88.28% 24.78% 57.32% 22.90% 27.92%
3 94.34% 18.82% 72.74% 25.21% %%
S 91.09% 21.96% 56.95% 18.55% 23.75%

R L oyl
i RN 2 Bt R ARt
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