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Purpose&
Contents

Acquired alternative technology using natural salt peptide

Functional evaluation of saline peptides and mechanism of salt expression

Mass production technology of natural salt peptide

Development of quality and economical natural saltiness enhancing composition
Development and commodification of salted products for traditional and processed foods
Contribution to reduction of consumption of national salt

Results

Oofc OO0 OO0 O0

Selection of natural salt-derived peptide material and effective combination derived from agricultural
and livestock byproducts

- Library construction of hydrolysates derived from byproducts

- Sensory evaluation of hydrolysates derived from byproducts

- Analysis of Ammonia Nitrogen Content of Hydrolysates Derived from Byproducts

- Selection of optimal combination through economic evaluation

Isolation and identification of natural salt-derived peptides derived from agricultural and livestock
by-products

- Isolation and identification of saline peptides in the optimal combination

- Development of assay method for peptide content in optimal combination

- Assessment of peptide and amino acid content in the optimal combination

- Acquisition of synthesis technology of saltous peptide

Assessment of efficacy in taste receptor cell model of natural salt peptide

- Assessment of taste receptor action of saline and lipid peptides

- Evaluation of efficacy of active peptides using taste receptor expression cell model

- Main Mechanism of Increasing Salinity in Taste Receptors of Active Peptides

- Model of taste receptor activity of active peptide

Safety assessment of salt peptides

- Assessment of maximal daily tolerance (LD50 value) of saline peptides

Optimization of natural salt production of peptide material

- Optimize production process in Lab Scale

- Standardize production process in Mass Scale

- Establishment of physical, microbiological and chemical quality criteria by manufacturing process
step

Development of low-salt traditional products and general processed foods

- Establishment of economical substitution of salt substitute and development of production process
- Sensory evaluation of low salt product

Industrialization through study of prototype product of finished product (low-salt product)

- Assessment of physical, microbiological and chemical quality standards through the production of
low-salt flour / kimchi / salt / seasoning / HMR

- Overall economic analysis for qualitative evaluation and
characteristics of processed products

- Promoting low-salt products by participating in exhibitions

industrialization according to the

<Development performance>

O

(Technology evaluation index) More than one patent application, more than 2 cases of low
chlorination technology transfer

(Product indicator) 20% or more low-salt product launch 12

(Industrial Indicators) 5 new recruiters, 20 million sales

(Research-based index) Submission of 4 SCI (E) and 2 submission of KCI

(publicity index) Publicity exhibition 15 cases

Expected
Contribution

O O OO0 00O O

O

O O

Scientific evidence for active receptor peptide action

Pioneering the global market by securing uniformity of salt quality peptides

Technical guidance and technology transfer of low salt product development to traditional
confectionery companies

Guidance on the development of low-salt products as a kimchi company and induction of ingestion
through school meals

Participate in exhibitions to promote low-salt products and technology

Contribution to technological progress of food industry by development of low salt technology
Contribution to national health improvement by reduction of salt intake

Keywords

Mass scale

Taste receptor .
production

Byproduct Salty peptides Low salt
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g 9w AAgel o 40%7HF Fh B Ao @A WA= 30 HFow AFHM A
E
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(2014%d)| (2015%1) | (2016%) | (2017d) | (2018%1) | (20193) | (20202)

TR 139,360 | 143,540 | 147,846 | 155,238 | 163,000 | 171,150 | 179,707

e | 29% 3.0% 3.0% 3.0% 3.0% 3.0% 3.0%

T 1,300 1,365 1,433 1,505 1,580 1,659 1,742

e | 9F 5.0%| 5.0% 0.0% 5.0% 5.0% 5.0% 5.0%

TR | 140,660 | 146,286 | 152,137 | 158,223 | 164,552 | 171,134 | 177,979

3%E | 4.0% 4.0% 4.0% 4.0% 4.0% 4.0% 4.0%

% AbZ=:17 0 World Salt to 2015(The Freedonia Group), 9 3%H722(2010.03.30.), w2E
v} E (2014.04.07.)
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Aol AHE Sole Ve B

- Ao 7Y #e FEM)E EEHOIRE-AALT A HEE(ET) d3F 50%, 9
= al
[e) =

- AdA M= A T AR GERFESEES AFEST, aRZAN EFAEa e
FRFZE Byl =3 Angel A} EEFEE Y (Yeast extract KA02) So] 9&

- AlolR AtolM = ERE Hlo]a®m st gt A 3 we duiadE A 9
A E St A=

- GRE &89 An F3 7E o9 Vg fle 4Fd

)4 A 2k e 3
- AUEF AFBA S3E A AADOE 20029 o F FA3 TR
S MEAF-ULRY 4 sl wwE QR4 o= 2o 79I $go] I
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/5L & e = U = = = =
7 /2 ) 2016.03.09 A NURESE BN SLIL(F)
v 9 dAuEAAE 3ot | dAtE FEEY AEA T
= A AQA = = JEN | A N REERE ArSA SIRC H AKPE ()
2011.3.31 A 7
Ak Z74A 2 ol AL 33
gAlr FE2E A s 2 & % 5 SE = AR T 2E
=& 7/2016.01.15. A Ax7eE = (F%)
A EF71/2011.11.17.
Method of strengthening the
taste of sodium chloride, - L o
agent for strengthening the | A FEfol= T wmz S
taste of sodium chloride, | 7FrEal Ag] 2 Eoln]= A Kyowa
sodium chloride-taste | @l3te] A %%E HEelol=E 4 RIRS Hakko
seasoning and food having | & 3§ SAEo HrlsteE A Kogyo &)
strengthened taste of sodium | & E%
chloride
W02001039613 Al/Jun 7, 2001
Method for improving salty a3k Q}—EE%L 'E‘Z | =
taste of food and beverage | 9I=E™, olsd % EHg|dx Matsutani
and agent for improving salty | EE 2 59 84 2lo] A+ o] 1. Chemical
taste of food and beverage | & &A1& H7F 9w &7 = Industrv Co
WO02012017710  Al/Feb 9, | @ z+gele] Az wbjA(upx y
2012 )
Seasoning composition, salty | _ . .
taste-like taste enhancer and | 5-8lX- 7l LEI=Fel 7] I a 4 n
method for enhancing salty H o}w| :=AFL w3t A=k SIRCh TobacI(J:o &
taste-like taste of food and | Z7}A| ik
drink/Oct 23, 2008
Salty taste enhancer and food | = = g1 10 #1021 Masashi
or drink containing the | = e wrshs WECl= 1 9wn | Shimono,et
same e al.
asr?gy m?f&%;g&??ﬁgmgmggfgé hydrocarbon group< 7}4]+= oy | Nissin Foods
therefore/Aug 26, 2015 et = ~ | Holdings &)
A HElols e dWMiA S
Method of enhancing salty | 7FFal gl 2 golnj= A Kyowa
taste, salty taste enhancer, | @l3to] A ZxHE FHElo|=E 2 SRS Hak ko
salty taste/Dec 13, 2005 3 g A= Kogyo &
A7rsteE Ae 54
L-aspartic acid, L-arginine, Kraft
Salt enhancer/Sep 8, 1992 sodium chloride® T+ ES u) = General
2 = AnEZ A Foods
Salt Enhancing Compounds | S- or O-carboxyalkylated Hof ¢
and Use amino acids 7-%& 7}A &= 4 = olmann ¢

/Jun. 18, 2009
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Coomassie brilliant blue(CBB)@ Mo 2 3}l
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" g B A -HPLC ®&5& /WAs7] flsiA dnAd fEtel=
= ks = o olezle] B
= ! 5 oma MElo]= A& SAP(1 mg/ml)E Nanosepe ©]&3sle] ®l=
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A A= 7l g |
- ETAIES ) L-Lys-Gly-OHell 593 =1
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o St AEAT Y
?_
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TRPV1 484 2HgA=A e 5% H7}
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A28, ALAR A G Aeol=E B3 AuYiA & Fu
(KMF)

1t H = p 84 =
O 2 Agd A8 EE 5 (Isolated Soy Protein, ©]s} ISP)& A&7 FH{H7be
For WA (F)AA Fdste] AHEs =
O 7kpid] AEA Ffetol= A= ¥ 19 Wyor JgHdon FElvFa
(Isolated soy protein)g &4 o] &3te] WAL 7}4Rs don, 1 Bes
F23te] 5271 Z(DRC-1000, Eyla, Japan)3t3l<-.
= =
22| S 5t
THY R 7tE0f (50°C, 2A|ZH)
A H 4 =2 >
IrzollE 5%
SZHUZX (-80°C)
= I = O
A4 HE0|E 2
a9 1 AEA HEtels B T
O WU Ty FHES SERuER E3ste] F FFo] 900 go] HEE T AR
AAFZ 258 H7bsta KMF-14842 4= 03%7F H%=% 37 } g wgrs
of 50TANA 2417kt 7wl § wFdA A= 60ToAA 90+ &<t FFstes st
M, GAF7E oF 50%7F FHEHESE F5% RS flste T K9 4/4 ol E%
2 xE F7beta, NaCl & 3333% 37bste] A ad-S AR At agdS 100ToH A 2
TEQ A, dito] dmnHW FAyxste] wEst ¥ FAdxTt £d -Erﬂgoﬂ




NaCle ISP} ZF8le] Zak9] 200%(w/w)7} e &dlsle] 2 Mo H#g
O & Ao AbgE Y], #ARY), 237 FatFEHES Fod
AHEF) A AE S

O YA Azl 58 3 G e F, ES WE G U 4w ox
MAEE Al WS TS 5, TS AW, WES 3%, e 29, W v
we 150w sl H BATeH, gRgel Y e 4 T APz
GE R

@ bl BAS B FLAL
O frelobuleat FHe ARE 8000 rpmel A 0% 7 A4EE F AL A8 045
m membrane filter (PVDF-2545, Chemco Scientific, Osaka, Japan)® o]¥}3F & XS

oAl AN ER AFESEY S, Amino Acid Analyzer (L-8900, Hitachi,
Tokyo, Japan)® #2332

O —T-A*O}UFAP shake Al E 500 mg A #sle] 6 N HCIS 1 ml& 7}—614 Arz =4

gk % 110TCol A 24X 7F &<t 7FEwsl gt Al5E 80ToA 7x=A1z1 % 0.02 N HCI 1
ml& 7tete] # wwkeln FE3 & 045 ym ZE(PVDF-2545, Chemco Scientific,
Osaka, Japan)® o] ¥}3te] 0.02 N HCIZ 3|4 &to] A2 2™ Amino Acid Analyzer
(L-8900, Hitachi, Tokyo, Japan)® 43} =

@ dEYole) A 4S5 $3 FEH
O opr:=AbA A4 (NH2-N)&= A EFHA Faho] X2 %(Formol)ﬂﬂmoﬂ olste] FA
st A& 10 goll &4 100 B %

mlS 7}ske] A skek $ 4,000 rpmoll A 107 €
A stel o Aeds AlgR AREsER ey, sl 5 mlo] formaldehyde 8- 10

30] T2 T3 AA FAFL A5 gl
s

@ olstetA FAEAH AAG BUrE HA ey A
O dxE= A8 10 gdl =FF 90 ml& 7tste] & awk 3k 51 AEF=A4(PAL-03S,
ATAGO, Japan)& A&3te] AT § sAujsE BASNE. Fo@ddS T
np 3 FIS 15 g72 g AlEEe] 106C A4 A(FD-220, Kett, Tokyo, Japan)
& o] &3] SA =

(3) 484 Aol AFRABY BAW F5S A gy 474




O &84 Heol=s &3t HA ngu s A4S 5 AAH 2 A4 F4& gt
of F7FAQ wigE AASIA 5. HAE ASATIHAE THEAAYNAME FHH A A
Ae F e AAE HdEsaz stRen, aRnFEES FU RAER dAE A
Al A= o AW, AlF AlFel AFEEa Jdv AEFEFES Ao 7]Ed
AAQE wistule] A&t om #Hegrt Ao wet HA ejFu|E AAdsA=

O &axrel A 97|99l vlA koA 2% AFskaL, Shitel] aAjsta e 84
T FTERFEE 2FL THIANLH, aRBM FAGL JdE FERFEEY IC
foodol| /] &=+ Angel AlollA Fdsta 9 §RFEE (Yeast extract KA02)S T3}
o] AME-3F

(1) Lab scaledl] A 2] A2k &4 A4

O 2 Ay Alg¥ 4 A AFEE Alcalase, Neutrase, Protex 40L, PTPF-1430
9 KMF-1 59 571# &42E AFE3t%+. Alcalase, Neutrase:= NovoAl (Novo
Nordisk, Bagsvared, Denmark)ol] A F+¢l&te] AF83FS)aL, Protex 40L, PTPF-1430 2
KMF-12 GAIQl s glo] Aol A | & yko} ARE3ES =

O Agdg il €5 g7 (HB 205SWM, Hanbeak Scientific Co.,
Korea)oll A 57 49 A 7ppia] 27190 50TCoA 05%= 2A17F 7hp3d] 8t
ow o W nyEsFS nuse g BRI Ho = nyPE TS 7}

o

L ECE PERE LR

O 484 W= ArEaAE Al AFHR xie FEE A4S A, 7 £z
2 pEdR AYste] 50CAA 247 Fok ArRAFAoN, nYR Fael g =
o Agwe BAES A% AARAS

F% AR 9Aste] ISPY hera A, Fo 44 vRAAE. AolE
nolt= e FnAY FHow v T 5 AV WA, brixE FAWI AR
=

A3} ar digital refractometer (PR-101, ATAGO Co., Tokyo, Japan)E& A}83te] =

Il
7b F KMF-148 03%37ksto] 2b2F 50Tl A 2413 7heasf 5 A473s Hl skl =,
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Amino Acid Analyzer (L-8900,
o] 6 N HCI

(-80°C)
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o] ¥l
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skl o,

3 Efo]
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S 5 110TCo A 247 7F b 7FEE3Eis Al 55 80T A AZxAZ % 0.02 N HCI 1

ml& 7bete] & mwksly %38 $ 045 pm ZE(PVDF-2545, Chemco Scientific,
Osaka, Japan)® oJ3}ale] 0.02 N HCIZ 3]Asle] AFE£3tM o™, Amino Acid
Analyzer (1.-8900, Hitachi, Tokyo, Japan)® %413} <.

(th 84 SAPe] A4 274
o5 e B GG AgIGon, 14 FASFR 15w 845

o] A bE Sz AFE O, SAPE 001%71.00%7F HE% o] ol B
s [ex]

O YAE HES 54 HEE AESs. WS F5, T, BE, U, A UE o2
HEE AAste] W9 F58 50, F5'8 44, ‘BEE 3y, WS 24, Wie u
B'e 1302 sto] A kst HA AL FS AAs s

(D) AEd 9 584 95 Mgs 53 7teisEs =4

O HE4 Heol= teEdes 2AE fAstel TaEH oM Gold HEd G
TalEa]l KMF-148 AAslE. oAl nhe AEd feol= 7t &9
FAEAR A9 Rl YEIAE.

O A¥ UL S0TAN 05%= 20 b5 wasgon, Lag AL Lol
W H9 FuPR FHol 29%2 HERe AT/ Aolzk §RA W, KMF-14EL
ol 97+001%% b4 e F AP #FFS Uedn olo] Protex 40LolA
9.6+0.04, PTPF-14300] 4 9.0+0.08%% Lehdl.




ZhEEal A IpRE T
A F ngE FF F gy ¥
(%) (%)
Control 2.9+£0.04
Alcalase 3.1+£0.08
Neutrase 3.0£0.04
2.9+0.04

Protex 40L 9.6£0.04
PTPF-1430 9.0+£0.08
KMF-14 9.7+0.01

1) Values are mean = S.D. (n=3)

oo ol

=
o
=
7 o= 03%2 AA.

4 AEtol= TheEdlE &M A et KMF-149] ALg-s
2 b ZaAZ g we T Esste] 1 BR5 ]

. 0.3%, 0.4%¢] KMF-14 x%al?LoﬂH F1PE T 9610.01%=
HoAom, 03%s} 04% Fxol wel Fud

oA EE F 1ygE T
(%, W/v) (%)
0 2.9+0.04
0.1 4.8+0.10
0.2 6.9+0.07
0.3 9.6+0.01
0.4 9.6+0.01

Dy alues are mean * S.D. (n=3)
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Aprae ATl Gu, FA, A
Mg Zs 2 Roaw mdd fed Aow

o

Fegb seldow s e o= 9
e

e

E 4 424 W)= ArRaEe AdFE Fik) e Bzt

Sample Salty taste intensity Body intensity Umami taste intensity
(A) 3.14+0.64 2.63+£0.60 2.86+£1.01
(B) 3.71+0.60 3.71+£0.60 3.71£0.93
©) 4.00+0.39 3.37+£0.59 3.71+£0.78
(D) 4.43+0.60 4.21+0.51 4.46+0.31
(E) 4.29+0.00 3.60£0.51 4.29+0.51

e = g d FElol= st Ee] Ha 9 HY 9 F
T2 Folsly] % 59 o] 1%9 AAEN(FFLaT) AEA el JtFEAE
S W 717 Hutste #EtE TR RS
I 5 AEA Heols e RdEY Agse 71t
A3 2124 Flglol= 7R E HUME (%)
(A) 0.000
(B) 0.002
(©) 0.004
(D) 0.006
(E) 0.008
(F) 0.010
O # 59 AgF7te] wE #A5HyL AdE 19 63 2o 0.006%0A dngd TR
o &7t des FAdsAds. FEol wet Avl 3 A=rb viEskA R 0.006% o
A A7 oM e & Aolr) glda ddd
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ol

ARl B Qs 249 A ¥ 63 2% 424 A= R
FaFol 0.01%7H A= dEolAE & zol7F gles Idstds. v FEA

o

B4 BeolE SRR AeErd BE 1% £F4dY d%

A7 A= (%)
(A) 1.10
(B) 1.10
(©) 1.10
(D) 1.10
(E) 1.10
(F) 1.10

1% #Hrbetel gsgst sor, gur] Gavsigel fsdon g ¢S
d stay] EAYEES FuYP TPl 40%F YEAS
0 4AE sur] EARAE PP v GEE FAAen, 3 A ¥ T 2
B2 el = AhRalE Tl wa Qust dolsk gem, gur) £awd
°of #How AxHYOmE T ik Aold we dr wWshs fldle
AE4d Hetols TR EY £ Fa] EaRSE i e de
=S
=4 HEol= o g7 §ARHESHE (%)
FRAE FE
(%) 01 0o ! -
1 0.7 0.7 0.7 0.7
15 1.1 1.1 1.1 1.1
9 14 14 1.4 14

bl wel AdE wisknlel istel AR RedvE Ay
v, T34 Vst JEAfEel = beEdE 15%C, Fd "] &

5 1.0%9 s=2 #H7F Al 4332 7H E=3ks




N2 HEpo| = SRR 794 ") gAeHETE (%)
&%) 0.1 05 1 2
1 1.00 1.00 1.33 1.33
1.5 1.67 1.67 4.33 4.00
2 2.33 2.67 3.00 2.67

O #5773 % HUbd wE gz a9 739 2E

5.00
4.00
H 3.00
s P1.0%
B 2.00 WSAPI 3%
— SAPZO®
0.00
1 2

R g (%)
AEA Aol Erbe = 60
S ks 40

FF B, BBY ARRRe] WFS nee flstel W 2E F7b AY .
£ o7|at Bl Axste]l ATHGO, 1 AF] 4% L F nyw F
#e 100 el
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. ik ik

* (mg/g) (mole)
Alanine 8.40 0.0942
Glycine 6.80 0.0905
Isoleucine 11.34 0.0865
g‘f;r Leucine 37.89 0.2888
Methionine ND ND
Proline 12.36 0.1073
Valine 8.37 0.0714
Serine 9.30 0.0885
Polar Threonine 5.38 0.0451
Cystein 3.38 0.0141
Lysine 36.40 0.2490
Basic Arginine 0.02 0.0001
Histidine 15.04 0.0969
Aspartic acid 179.38 1.3477

Acid
Glutamic acid 69.19 0.4703
Phenylalanine 43.19 0.2615

Aromatic
Tyrosine 0.01 0.0001
Total amino acid contents 446.42 3.312
O A2 Wepo|= ALPaRe] feolu i FAGFOM, 1 A3 ® 160 vt
A=




F 16. A& HAetol= FheaE o] frejotn| =at I
T i) (o)
Alanine 5.333 0.060
Glycine 18.059 0.240
Isoleucine 5.967 0.045
Non-polar Leucine 9.589 0.073
Methionine 2412 0.016
Proline 1.281 0.011
Valine 4913 0.042
Serine 1.776 0.017
Polar Threonine 3.458 0.029
Cystein ND ND
Lysine 27411 0.187
Basic Arginine 18.689 0.107
Hstidine 2.312 0.015
Aspartic acid 4515 0.034
Acid
Glutamic acid 0.980 0.007
Phenylalanine 7.537 0.046
Tyrosine 5.731 0.032
Ethanol amine 2137 0.035
Aromatic
a-amino 1 butyr 1.422 0.014
Braminoisobutyri 19.970 0.194
Total amino acid contents 143.49 1.2
Ha7] BRI feolrlmabe ¥4 Sglor, 7 At & 179 GeRIRD.
S ZaddEe] freotueAl B e Jeels TR e obuweAl 3
F eholal, S2EY, ojmld FES ofiEN, FREHAe] u&g S
a7 aawdiEe]l AEA el ViR e ves BAste HEARs A
NAE Aoz o4,




317 Fav) aaidEe felobu At opn At
- T T
= (mg/g) (mole)
Alanine 85.212 0.9564
Glycine 28.650 0.3815
Isoleucine 72.509 0.5527
é:])(f;r Leucine 156.736 1.1946
Methionine 51.367 0.3443
Proline 31.319 0.2721
Valine 75.471 0.6439
Serine 37.339 0.3553
Polar Threonine 60.936 0.5116
Cystein 17.756 0.0739
Lysine 125.297 0.8570
Basic Arginine 109.201 0.6269
Histidine 32.576 0.2099
Aspartic acid 78.177 0.5874
Acid
Glutamic acid 139.584 0.9489
Phenylalanine 87.830 0.5317
Aromatic
Tyrosine 32.047 0.1769
Total amino acid contents 1222.006 9.2248
AdEYole] dA #AS T3 FHAHE HAA
gy Aol AArrage tmycld A4% BASGOM, 1 AW T 18
HEt AT A Az 34 g3y A, Fo dES v §gs o AN Ax 3 &
Y A gwel 4422 me%, AN Az ¥ AY F 10927 mg%, FE4 484 We
olt F}EIE 1,8415 mg®%o® AA AFx FA-o| &Y FT 41 w7l SUHE.
%18 A5 Yol Aa T (mg%)
A5 gEuote A 33
AA Az FA gy A 4422
A Az T4 839 & 1092.7
T84 AE4 Heol= e 1841.5
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kol
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f

IC food

3.3

0.8

3.9

9.3

8.2

O 7} @RWo| 2o wWE o} Ak

staks ARSI oW, 1 YE&e ¥ 213 o

acid

E 2L mR B¥ AF obrwal 54
) B8 WA BANE] BFNE2 EREIC food
Alanine 0.24 0.31 0.22 0.17 0.12 0.71
Glycine 0.07 0.06 0.06 0.05 0.01 0.12
Isoleucine  0.08 0.08 0.04 0.04 0.02 0.14
Non-polar  Leucine 0.14 0.15 0.07 0.07 0.03 0.23
Methionine ~ 0.03 0.03 0.02 0.01 0.01 0.05
Proline 0.04 0.06 0.02 0.06 0.01 0.08
Valine 0.12 0.11 0.06 0.06 0.03 0.19
Serine 0.08 0.08 0.04 0.05 0.01 0.13
Polar Threonine 0.07 0.07 0.04 0.04 0.01 0.11
Cystein ND 0.01 ND ND ND 0.01
Lysine 0.08 ND ND 0.44 0.20 4,09
Basic  Arginine 0.07 0.00 0.03 0.04 0.02 0.11
Histidine 0.01 0.01 0.01 0.00 0.00 0.02
Acid Aspartic 0.08 0.07 0.05 0.09 0.03 0.12




Glutamic 14 0.13 0.09 0.1 0.08 0.23

acid
Phenylalani ¢ o7 0.07 0.03 0.03 0.01 0.11
Tyrosine 0.04 0.04 0.02 0.02 0.01 0.06
. Ethanol

Aromatic amine ND ND ND 0.00 ND ND

a-amino—n
-butyricaci 0.00 0.00 0.00 0.00 0.00 0.00

d

B-aminoiso

butyricacid 0.01 0.01 0.01 0.00 0.01 0.03

O gHYE FRFZE F
71§18t o)
Al Az S 9
o FeE #ujr} =

19 8. o)A FEE(IC food) ER FEE

O 1% 9% olo|AFE GRAFY ~#HS U ths I AAY ofo]RF= TR
FE8S NaCl Fo] 2.0% olstolw], &gako] 6.0% olstolrh. 4 &4 eto] =2l
REEL 129% oz wjdtd Adsle], w3 £ Q8 2E Azsu AME E
NA AFE ool st e 1 st B 5 S,

O HEAH BeolE AFRABL FE/T] AxANE W7 AZ AP gon, of
A=

o] FE(C Food ERFZEEL 18/MER 2o]5 Hola lof wjggh Al




ANGEL YEAST CO., LTD.
168 Chengdong Avenue, Yichang, Hubei , China.

SPECIFICATION
PRODUCT NAME: Angel yeast extract KAUZ

Specific Properties

Visual Description Light yellow to yellow, powder
Odour Typical smell of yeast extract
Total nitrogen(on drv) More than 10.0%

Amino nitrogen{on dry) More than 4.0%

Moisture Less than 6.0%

NaCl Less than 2.00

PH value Between 4.5 and 6.5(2% aqueous solution)
Heavy Metals

Lead Less than 2.0 mglkg

Arsenic Less than 2.0 mg'kg

Microbi

Aerobic count =1 % 10° cfu/g

Califorms < 30 MPN/ 100g

Salmonella Mot Detected

Staphylococcus aureus Mot Detected

Shigella Mot Detected

Ingredients

Yeast extract

Packaging 20ke/bag

nutside‘ packing: kraft paper bag
inside packing: PE bag

Storage Cool and dry place
Shelf time 18 Months

Angn| Yesat Co.. Ltd

nddnsss: 168 Chengdong Avenue, Yichang, Hubes . Chine. 445003

Tiel, 26717 AIEE06

E-mmls shomoiangeiwnsd com  web sitechatp Vs angel yeast, com
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Leucine  131.17 “3°M0H & 0.073 0532 7.28
CHs  NHy
(0]
Methionine 14920 oS oon 2% 0.016 0.137 847
NH;
O
proline 11513 CH‘\OH 2=t 0.011 0.059 5.29
NH
CHj; (8]
valine 107 Hac)YLOH &t 0.042 0.309 7.38
NH;
0]
Serine 105.09 HO/\[)\OH oo 0.017 0.142 8.42
NH,
OH (8]
Polar  Threonine  119.12 Hst\/U\OH o 0.029 0.130 4.49
NH2
@]
Cystein 12115 H3C/S\/\|)I\OH - ND ND ND
NHz
o
Lysine  146.19 \/\/\H\o 2} 0.128 0.353 2.76
MNH2
NH (o]
Basic  arginine 17420 AN o B2 0.157 0.457 291
H
NH,
0
histidine 15516 N oH &% 0.015 0.093 6.59
]
HN NH>
0
aspartic 1331 HO ~SoH  #ER 0.034 0.078 2.31
Acid O NH
. OH
glitamic 14713 HaN AL 0.007 0.119 17.90
0
) (o]
phenylalani 165 19 o 0.046 0.396 8.69
Arom NH;
atic )
Tyrosine  181.19 on 0.032 0.01 5.03
HO b
Total amino acid contents (mole) 0.952 3.703 3.89
O ofmizAte] whE ure] Wale] Faslry] §lste] gre] FiHol wE ofnAitS F 269
UER S, 3 259 o] 7HATS ¥t S5 ko] €9 SAP 0.007
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1. Ady
7} 14 efel=9] dlo]g o]~ 5
(1) A79deS &3 9nAd Fefol= dlolg wWol~ 5
O SAPZ *o]x Nanosepol| 2o]F 1l centrifugeE 14000 x gollA] 30 ¥ =& 5 o}z
Zo| QE B8-S 3 kDartt e Eo] ¥3d MEZ, filter §2 H#S 3 kDak
o 2 Bdo] ¥xstd ME AT AZo AME bufferE Yo BT 12 %
acrylamide”} 235 Aol 77] 53t A& coomassie blue® 43
Recover
Collect
1% 1. Nanosep &# Wi
L dulAd glefol= g A= v s

(1) HPLC +#+4 &

b |74

o} (-NHy) 7] &
?ﬂ”ﬂ HH ]‘M-L

HEfol =
O SAP 10 mg< 200 ul acetonitrile/ H.O (5:5, v/v)&

g HS liquid chromatography (LC) &4
A 243 9714 FHdo)A benzyl chloride® capping 3+ A& &

E3} peptide H &

2% AL 33 Benzyl bromide
%0l & HEE ALE-3le] A A
|52 AFES HESH oju 2t S 9)E

Capping® A&+ SAP 10 mg< 200 upl acetonitrile/ H.O(5:5, v/v)

2 o] benzyl bromide 10 mg< F7}ste] 124)7F wyk 34, vle g & Jo
benzyl bromide #AE& 98] 16A17F $AZx s+&. FHlE AlsEx HPLCE
Shimadzu (Japan)A}e] LC-6AD A]~®ldto|A mAAO 23 Shimadzu (Japan)A}e
VP-ODS (46 mm x 250 mm, 5 pm)& AF&3F o, 40C LEdAH F£45& 1.0
mL/min, injection volume& 10 plo.& AAIA . o] o7 0.1% trifluoroacetic

acid (TFA)7} *3% H,O(A)¢9} acetonitrile
% 100% (B)7} 5=
o

A #ste] 40%

stel A3t

B)& Atg3t¥F oy, H=x= 100% (A=
2 gradientE® & $ 1087 fA8ts 248 A4




HPLC Condition

Column type
Temperature {"C)
Injection (mL)

Flow rate{mL/min)

mobile phase

C18 column, dp=5 p, 4.6 mmx25 cm

40
10

1

A water, 0.1% TFA
B acetemirile, 0.1% TFA

time(min) % A % B
0.01 100 0
5.00 100 0
gradient 4000 | e} 100
5000 | 0 100
50.01 5 8%
G000 controller stop
a9 2. Au)Ad HAElo)=e] A7 27 A HPLC &4 =3y
2. A4y
7 vl geel= B4
(1) @olg Wepol= o)
O dA7A HuE  du)Ad FHElo]=oE  L-Orn-Gly-OH, L-Lys-Gly-OH,

L-Orn-b-Ala-OH, L-Orn-g-Ala-OH, L-Orn-Tau, L-Lys-Taue] 333}

O FxHow 559 du4g Meel=iz W oplwdl (Gly, Lys, Ala) F& wlHdd of

AF (Orn, Taw) o2 T4 ¥ dipeptide® T4 %o S+

O E3] olryn2ks 883 Auk Z7A4AA 2% L-arginine (L-Arg), L-lysine (L-Lys)
S ofw]=Abe] HalxEo] glom, 53] L-Args X339 HE|=EC] FoluUd IF
£ Na'-channel¥} 43 283lo] Na' ion?] UL FAAA #AUs FAAIE AL

] 4

2 Ha Hogl& (L9 3).
O olE ¢dvA Helolms Agdez A Zu o, dujd Helol=e AHA
A w= A B y)zo] AEa Ag ol

JJ)L ,JTOH ,ﬁ/ S J\ HoN ﬁ/E/OH

\ Hel
Arg-Ala Ala- Arg HN Arg-Gly
NHE H,N~"NH
HaN_ _NH He CHy HZN\f_NH
HN Arg-Ser ZN:(EH\L”\ HN Arg-Val
(o]
H
[ £ |
j\g \LkOH Varfm I\NH HyN NI"LOH
HNJ\NH OH
a9 3. Qv F4A/5 S /M HEel=e) shet P2




O A ®E dnA MEol= L-Lys-Gly-OHE A FARow Fug 2 7145ig2 =3
Aabd ey geel=g B (27 4)

O FAHE AFAE du|Ad HAelo]l= L-Lys-Gly-OHE LC-MSE £ &% 99% o]
AL A3

O Silica gel (SiOy)E 4o 23 Thin layer chromatography (TLC)$} wWgt&3 &
111 EFEAE olsFoz o]gsle] Tta 9 JleRdE S AiE dvd He
=g 4%

TLC: Skica i

Eluent: H20 + MeOH
e

Standard peptide.

|
NH; _m Lys—Gly peptide

L-Lys-Giy-0OH

e 1

AN

Srandard Go—épels Samphe

[ Stendard
=+ gampke)

O LC-MS/MS=<- o] &3}
o]= L-Lys-Gly-OH~”
0 FUE L ArRAZ EA 4

= =
719 Haud gua fetol=e] A L A& Fyo] AFHoR o
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‘ot vz Acquiakion Time (i)

7Y 5 R L AEEAE B9 9vl4 Betol=o] L-Lys-Gly-OH

2. 27195 58 Gy HPeol= dlojg wolx 75

=1

O Nanosepg o] &3te] SAP(1 mg/ml)& 3 kDaXxt} & Alo]=¢} & Alo] ==

ol 19 69} o] 7|95 F Coomassie brilliant blue(CBB)% 4] o
3 kDa®.th & Apo] =] il do] o] 1)

total 3 kDaft 3 kDa|

18 6. A7]19% % Coomassie brilliant blue(CBB)< 4

=
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7}. Ca’'signaling assay 2 ©]43 TRPV1 &3} A4 vt 4

Ay

O TRPV1 & A *xF+= human TRPV1 expression plasmidE lipofectamine 2000
(Invitrogen)& ©] &34 HEK293T A|3e] co-transfectionA]Zl ¥ 24-h § Ao A
&3k

O TRPV1 agonist ¥ antagonistel] ®¥$-3te] TRPV1 23 A EojA WEHE Ca2+9y
& AFHoR 2EFeA #4A e E FLEX systems 758t Ay
Ca2+ =4 & FlexStationlllTM (Molecular Devices, Sunnyvale, CA, USA)E ©o]-& 3}
AAEAT. A EE =A 24X 7F Ao 96-well black-wall CellBIND surface plates
(Corning, NY,USA)ell & stal, Axu Zgde] Wsts SAs7] 93 14X 2 5
uM Fluo-4-AM(Molecular Probes, Eugene, OR, USA)E A g st} 27 CTollA] 30&7+
W8-St 1§, Al 3E ¥ assay buffer (130 mM NaCl, 10 mM glucose, 5 mM KCI,
2 mM CaCl2, 1.2 mM MgCl2, and 100 mM HEPES, pH 7.4)% A& 3% % 100 ule]
assay buffer & F7tste] oA 1587 W &, Z47he] eol=g A she],
486 nm¢e} 516 nm oA (F486, F516)dF&F =& 120% st SAAH

o) .
O Alge 714 A4 172 Fo A=A, R Wste 21x 1Ao7 1202 &
o} H A TH485 nm F#, 525 nm FF). 7P 2 &3 % ghol A baseline 333

=R
il T 7o
= e W g dolgE AESTh

}. Ca”'signaling assayS o] &3 CaSR @43 4% W =74

O CaSR wd AN EF+= human CaSR (hCaSR) expression plasmid®} Gal6gustd4dE
lipofectamine 2000 (Invitrogen)<- ©]-83)4 HEK293T A]3ol co-transfectionA]Z]
24-h & Ao A&stth

O AEW Ca2+ =4 FlexStationllITM (Molecular Devices, Sunnyvale, CA, USA)<
o]-g3te] AAISAT. A EE =4 2447 Aol 96-well black-wall CellBIND surface
plates (Corning, NY, USA)o| ¥ slal, Al¥xu ZEde WaE =Asty] 93 &
2z 2 5 pM Calcium 4 dye(Molecular Devices, USA)E ] &]3}e] 27 Coll A 30&3F
kS Stk 1§, A|¥E3= assay buffer (130 mM NaCl, 10 mM glucose, 5 mM
KCI, 2 mM CaCl,, 1.2 mM MgCly, and 100 mM HEPES, pH 7.4)& A3 % 100
uL®] assay buffer & F7tale] H-&oA 16%7F WAk F, Zt7he] e =5 A Y
skod, 486 nme} 516 nm o A (F486, F516)d #& 4 == 120% FoF 543t

O AXu Zgoe] wWsl:= ARFUR ¥A8Fal, Softmax software (Molecular devices,




Sunnyvale, CA, USA)E o] &35lo] #2434
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o gulg Werol el ot FgA @

o.>|:
2

2x

ot

7}

O WSAAHE o] &3 7|EH T A arginined 3-G3F= dipeptide, Ala-Arg, Arg-Ala,
Arg-Gly, Arg-Met, Arg-Ser, Arg-Val, Val-Arg7} &9 Z7ayE yepdb
(Schindler A &, 2011).

O & A7 tdEAS Ad fetols EFEdME LI HPeol=e] ZAErteds L
et 4, o5 7Fe AvAd HEfol=E FATA(EE 95% o), ol i3
TRPV1 <&x¢} CaSR F&x7F 2d® MEE o]gste] 7zt F8A9 ZH&A

[¢}
(agonist) B=% agonist 84 F7A|2A o] SAS F43ATh

(1) TRPV1 =& s =g H7}

w71

(b AvAd HEpol= Ala-Arge] TRPV1 8 &3} S4AZA &% B7F
O Ala-Arge TRPV1o] wad Al¥o 1,3, 5 mM =2 g3 ul, Ala-Arg &
T F7b wE AEW Ca® vEE T7FEJCeH, Ala-Arg A2 F71E AlE
Ca’" &< TRPVI19] specific antagonist®]l capsazepined] <]3] 49 oz A a)%
=3
O o] A¥E= duyg FHEelol= Ala-ArgS TRPV1 489 agonist®} -FAMsHA 283
o 2H amllorlde v A Al A o] #ol s shsAde AARE T
[ - Capsazepine FEZA #+ Capsazepine

#
0.20

Djj«g/k . L] 7
e =017

1 mM 3 mM 5 mM
AR (Ala-Arg)

o A%FU
o

o

19 1. TRPV1o] 2a % A oA ¢ Ala-Argel &3}

O Arg-Alag TRPV1 %3 Ao 1, 3, 5 mM L& Agsge W, Arg-Ala 5%
7kl whel AEY Ca® FE7F F7hEAeH, o] @S capsazepine Aol 3
A &l = A vt

O o] A3+= Arg-Ala2 TRPV1e| agoniste} F-AFstA 283 &4 amiloride B 74
AurlA o #oldt 7bsAd S AAFEH

0(




[1 - Capsazepine + Capsazepine

HZN\H/NH2 0.20
0.15
o 010

<

NH
HO NH, 0.05
H3

0.00

i 0mM 1 mM 3 mM 5mM
RA (Arg-Ala)

a9 2. TRPVI1e] @& w A xo|Ae] Arg-Alag] &3

O Arg-Gly (1, 3, 5 mM)< TRPVI =& A
et AEW Ca® FE7F F7HER O, o
3 =] Ao

O o] A Arg-Glye TRPV1 %A ol konist |} 41517 ¢ 2 > 3 amiloride
A1 7R Al A Gl ol Ths S AARRT

o AgegS W, Arg-Gly 5% Z7}el
7} capsazepined] 9|3 LA o ® A

>
=
)

[ - Capsazepine + Capsazepine

o 0.20
H,N H

N 0.15

0 o

L
0.10

<

N
J\N 0.05
H2N H2

0.00

0mM 1 mM 3 mM 5mM
RG (Arg-Gly)

19 3. TRPVl1o] & s Ao Ae Arg-Glyel &3}

O Arg-Met (1, 3, 5 mM)& TRPV1 2& A Eo] HglsqS w Arg-Metol] |3+ A3
W Ca® w2t B2 A ekgkon] capsazepine o] 2% J% st Ve A
e ket

O o] A= Arg-Met2 TRPVI1e| agoniste} FAFeHA #8351# Zom  ulelbi

o
amiloride H|gH AERIAOl A3 #Hef @ 7hsido] wrEE AR

=




_ [ - Capsazepine + Capsazepine

0.20
H,N NH,
T 0.15 A
w
0.10 A
[TR,
- <
NH
HO NH2 0.05 A
o
0.00 T T T
5 0 mM

1mM  3mM  5mM
RM (Arg-Met)

18] 4. TRPV1o] &g Ao ¢ Arg-Meto] agonist
ey

O Arg-Ser (1, 3, 5 mM)& TRPV1 & Ao x
W Ca* % F7he #RFAoY Arg-Ser FEJEAS Falo] UYElgA ¥gkow
capsazepine 7 @lol 9|3 o] %<l A E3 A 2L

O Arg-Sero] TRPV1S 73t amiloride <7 .3}?_174]01].}04 7};. o] oo
A A&

tllo

0.20 - 1 - Capsazepine + Capsazepine

- H
0.15 * *
H,N OH
N o
o D10 A
<
N 0.05 ’l‘
H N)LNH
2 2z 0.00 T T T T
0 mM 1 mM 3 mM 5 mM
RS (Arg-Ser)

19 5. TRPV1o] &aw Ao Ao Arg-Ser® agonist &3}

O Arg-Val (1, 3, 5 mM)& TRPV1 2& A xo] AHa)slgS v Arg-Val 5% Z7}l
e S Z7h7F BFE Qo o] F7}E capsazepineo| ¢)d] A& eSS w
TRPV1 5o]# Z7tzHgo] opd oz ZlH At

O o] A3 Arg-Valo] TRPV1S 7538 amiloride 8754 @kl z|o] #e] 7154
o] Wr&-& AlA}giTE




0.20 [ - Capsazepine + Capsazepine

H N\H/NH
o) A
NK
HO NH, 0.05
o
H,C~” CH,

0.00

*k

AFcLFU o
S o
1 1

1 mM 3 mM 5 r‘InM
RV (Arg-Val)

18 6. TRPV1e] a3 Ao A¢] Arg-Val¢] agonist &3}
O Val-Arg (1, 3, 5 mM)& TRPV1 2& Ao A4S wl, Val-Arg 5% Z7}
wal AT Ca¥ Bx7F FUHE93, 2718 AFY Ca¥ Ze
A &l = A vt

O o] A= Val-Arge] TRPVI agonist®} §AtatAl ztggto J amiloride W 7+54
Al Aol ol d s AALETh

capsazepine®©l] <] 3|

[1 - Capsazepine + Capsazepine

f”f mﬂ% * T%

1 mM 3 mM 5mM
VR (Val-Arg)

AlgF

a9 7. TRPVI1o] 2&dH AxoAe] Val-Arge] =3}

O 1% ATelA ANE TEe dvd AWEol=, Ala-Arg, Arg-Ala, Arg-Gly,
Arg-Met, Arg-Ser, Arg-Val, Val-Arge] TRPV1 & Axe] v s
A3} Ala-Arg, Arg-Ala, Arg-Gly 3F2 TRPVI1e] &A=
B ZHA kel Ao fol & s Ad o] AJAFE A
- Arg-Met& TRPV1 #4124 =831# ok}

=49

Z+8-3 o 2 % amiloride

- Arg-Ser, Arg-Val, Val-Arg 3%& TRPVl1d #g&A=z A4S vebd wd
antagonist$¢! capsazepined] 3@k ¥kzx] ¢ro} TRPV1 Eo]z 282 ol zlo=z el

= At

(b 7F9 dngd FEelol=9] TRPVI 484 843t SHAZA &3 7)
O 79 dnA FHEelol|= Ala-Arg, Arg-Ala, Arg-Gly, Arg-Met, Arg-Ser, Arg-Val,

Val-Arg®] < TRPV1 agonist A S YeEbl A &= Arg-Metoll tial agonist
o] 2885 F4A71= TRPV1 &4 F3AZA9 2% A3

O TRPV1 w&d A 3o TRPV1 284 capsaicin (0.01 pM)E& ZF&A7]aL, EA]9




capsaicin®] Arg-Met 1, 3, 5 mM %= 3 7}&04 IFg- A1 71 A3}, capsaicin RS W
SAAL oo HE AE W Caz* fradgel Q8w Frstdor . ARE
Arg-Met %7t S7FE45 AAE 2102 UERH

O o] A3+ Arg-Met& TRPVI agonist 2H8 Z7A| 24 #8814 &S AlAMSTE

0.8 - 0.8 ~
3 Arg-Met (RM) only Hm RM+Cap
Em RM+Cap
0.6 - 0.6
e o
04 - L 04
< <8
02 - 0.2

0o LA

o
o

0 1 3 5

0 1 3 5
RM (Ala-Met) RM (Ala-Met)

19 8. TRPVIe] 2@ s A o)A §laMetiillapsaicin 8 SR8 & 7

O 71EATNA AR 7Fe] v N R Brpy SRR B 6

Arg-Metell th3] agonist®] 4 T/HAY= BATHARA ] TS 4T
Arg-MetZ TRPV1 agonist A S YEhA] &3 # olye} agonist 2H8 <74
22X 2HEohA] e Ao &R

o 52
Y & oo

Al okl = A

O o] At Weolte ARAZFEFO] UEANE B Bk % £8A 2@ A
Nl Hrsh g WPy Aold wek AASA B Ao AW & ot ¥
TAANE o] 8% Wt A Aot qAAAE T By FAHQ AFe] Frjojop o &
AHTE P BT F 9L Ao AnELh

(2) CaSR =g Ao 3t =g A7}

(7h) CaSR F&A #AgAzA e a5 %7t

O CaSRo] d®d Ao 75 dnja HEelol= Ala-Arg, Arg-Ala, Arg-Gly,
Arg-Met, Arg-Ser, Arg-Val ¥ Val-Arg< 77} 0.1, 03, 1, 3, 5 mM sx2 #g

gol=E AT Ca2t $9& FE3A

&2

g o Zh fEpol =] F s

4

71E Ao dn)A 3 E‘rol‘:i Aokwl 79 arginyl dipeptide:= CaSR
Aol agonist® ZF§3HA Zom olE HEto]=+= CaSRES &3 wutF7dz8-of




16 7 16 7
-e- R568-CaSR -e— Glutathione-CaSR
12 { o RG668-mock 12 4 e Glutathione-mock
w08 w08 05
™ ™ w
< < <
0.4 0.4
0.0 4
00 1---@ 5 0.0 s LI op 5
T T T T T T T T T T T T |
-3 -2 -1 0 0 1 2 -1.5 -1.0 -0.5 0.0 0.5 1.0
log[NPS R-568], uM log[GSH], uM log[AR], mM
1.0 4 1.0 4 1.0 4
w05 w05 + 505
o o C
< < <
¢ —o "0 ————o o oo
0.0 4 .(——I—Q\.\.\. 0.0 1 0.0 1
T T T T T | T T T T T | T T T T T |
-1.5 -1.0 -0.5 0.0 0.5 1.0 -1.5 -1.0 -0.5 0.0 0.5 1.0 -1.5 -1.0 -0.5 0.0 0.5 1.0
log[RA], mM log[RG], mM log[RM], mM
1.0 7 1.0 7 1.0 7
205 505 05
o o [
< < <
0.0 4 HM 004 & —0—¢o—09 00{ & —&——09

T T T T T |
15 10 -05 00 05 1.0
log[RS], mM

T T T T T 1
-15 10 -05 0.0 0.5 1.0

log[RV], mM

T T T T T 1
15 10 -05 0.0 0.5 1.0

log[VR], mM

1% 9. CaSR agonist?l NPS R-5683} glutathione 3 dw)A] Heloj=9 7}

O 7]1& AFoA AAE 7E9 dulA FElo] =, Ala-Arg, Arg-Ala, Arg-Gly, Arg-Me
t, Arg-Ser, Arg—Val, Val-Arg?] CaSR w3 A X v x&= J3ks =AHs A3 7
Fo] du)A HElol=i= CaSRol| #&A=A #831# LU

(th) CaSR 444 &3t 28 SAA=M9 &% |7t

O CaSR €A19 wxEAel agonistZ¥  N-(3-[2-Chlorophenyllpropyl)-(2)-a

-methyl-3- methoxybenzylamine (NPS R-568)3} glutathione (GSH)o] &% Slo
v, o5 A9 CaSR F4A ) A8 HAE AR T Aoz deA 3

O ® oA CaSR o8& AFEE2 o] &3l 7% du)A #Melol=s} NPS R-568 2

GSH®| agonist 285 F7HA71= SAAEA S a5S FASA
O Ala-Arg (0.1, 0.3, 1, 3, 5 mM)E CaSR %84 NPS R-568 (0.1 uM)¥} &7 ¥k&A
7 A3}, NPS R-568%FS ube xS wo] nla] A% U Ca? $ako] © P

stgiom A AR Ala-Arg 3%7F 7SS E AA = 2082 YENT

~ &% Ala-Arg (0.1, 03, 1, 3, 5 mM)S GSH (I uM)3} &7 947

B AEAAS wel AE U Ca¥ FhFel Wa glglen Ala-Arg F

M
~|
D
wm
-




Ala-Arge CaSR F&Ad #8& Z=HARE ZEstx For b
7 [e]

109 -o- Sample only 109
o S+NPS R-568 08 4
] : T
505 - Lo D6 -
E E E' *k%k *%
< <94 A
0.0 - .—-—‘\.\‘\- 0.2 -
T T T T T 1 00 T T T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 0 0.1 0.3 1 3 5
log[Ala-Arg], mM NPS R-568 + Ala-Arg [mM]

a9 10. CaSReo] 2d s A EoAe] Ala-Arg¥ NPS R-568%¢] A& 2§

1.0 q 1.0 q
-8~ Sample only
-~ S+GSH 0.8 A
05 - o D6 -
C [ro=
< <1 D4 -
0.2 o
T T T T T 1 0-0 T T T T T T
-1.5 -1.0 -0.5 0.0 0.5 1.0 0 0.1 0.3 1 3 5
log[AR], mM GSH + Ala-Arg [mM]

23 11. CaSRo] &= Ao A9 Ala-Argy glutathionee}o] AF3s =g

&

Arg-Ala (0.1, 0.3, 1, 3, 5 mM)Z CaSR 2z NPS R-568 (0.1 uM)3} 74 W&
21 A3, NPS R-568%HS whS- A1 S ol nla] Al¥ W Ca¥ ¢ &o] 938 i
g om 7 AEE Ala-Arg 557F 271842 AR = oz e

&3 Arg-Ala (0.1, 0.3, 1, 3, 5 mM)S GSH (1 pM)#} &4 urgA 71 A3 GSH wh
2 HE wob AE W Ca” Fd el Mskl gllen Ala-Arg % F7llE 9

= Arg-Ala2 CaSR F&Ad 28 ZAA=ZE 283 gon ulgbi
CaSRE £3F #utZ72rgo] #ojal#] &S AlAFSHTL




1.0 ~ 1.0
0.8 L
I.I.°0'5 B LI_O%).G N * *%
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O Lot 448l SAP] ofu]iit

) 2 9714 o)
&o] o L1Z fA5%

g 13,
% 8 AEA HEol= stEdEe] fEohr gt &5
=]
M Lotl Lot2 Lot3 Lot4 Lot5 Lot6 Lot7 Lot8 Lot9 Lot.10
(mg/g)
Alanine 3.9 35 3 3.1 2.7 44 4 4 5.3 7
Glycine 1.6 1.5 1.1 1.1 1.1 1.7 1.6 1.6 1.8 2.6
Isoleucine 3.9 trace trace trace 3.6 54 5.1 52 4.8 6.2
E&g; Leucine 64 55 49 5.2 44 54 51 5 76 144
Methionine 2.2 trace trace trace 1.3 1.7 1.6 16 2.6 41
proline 1.9 1.8 1.7 19 1 15 1.3 1.3 2.4 3.2
valine 3.6 3.8 3.6 3.6 2.7 4.2 39 39 45 5.7
Serine 1.7 1.3 1.1 1.1 0.9 14 14 1.3 2 3.6
Polar  Threonine 24 19 1.8 1.8 16 2.1 2 19 3 4.3
Cystein trace trace trace trace trace trace trace trace trace trace
Lysine 35 trace trace trace trace trace 2.1 3.2 4.8 41
Basic arginine trace 35 35 3.2 35 3.1 3.3 3.1 trace trace
histidine trace trace trace trace trace trace trace trace trace trace
asgffdﬁc 33 39 38 37 43 63 59 6 3.8 3.2
Acid lutams
glutamic
acid 1.1 1.2 0.5 05 0.9 15 1.3 1.3 14 2
phenvlalani 53 39 36 38 33 37 34 34 76 139
Aro n
matic
Tyrosine 4.6 3.7 3.4 3.6 2.9 3.4 3.3 3.3 4.6 8.6
Total amino acid 45, 39 35 326 307 427 399 398 562 929

contents (mg/g)




A2kEl SAPe] w7537t
O AskwEl SAPO 9vjA 715 HI7FE Fstr] fa 1% A A&A(FHFaa)d &4
HAelol= 7R ES e Frlste A5HE F5AS. A8 e ¥ 99
s
¥ 9. AEA FElol= VR ES] A T3k
A7k 2152 HAEfol= ThpEReE H7LE (%)
(A) 0.00
(B) 0.002
(C) 0.004
(D) 0.006
(E) 0.008
(F) 0.010
99 AFF7ke W2 A5y} A= ¥ 107 2ow, 0.006%0 A guAd Z74)
27 dS st o wEk 9ul S Ao Bl EEARE 0.006% ©]d
A7t M= & Zol7t gl ded

E 10, 424 Wetol= AFRARY e T nE Byt

Sample Salty taste intensity Body intensity Umami taste intensity
(A) 0.5+0.02 0.5+0.02 0.5+0.55
(B) 1.9+0.25 1.8+£0.04 1.3+0.25
©) 2.2+0.58 2.2+0.21 2.0+0.41
(D) 3.3+10.04 2.7+0.24 2.8+0.54
(E) 3.4+0.10 3.2+0.42 2.8+0.56
(F) 3.5+0.28 3.5+0.25 2.9+0.25

DValues are mean + S.D. (n=7)

O ® 99 AT Wl PEE SAT ANt X 1Y 2L 424 Aeol= R
g kol 0.01%74HAE GEeAE 2 Aol7t 9o FARAL dut oA
romA Gul, An, BA, N5t A5as wAt 98




YT P (%)
(A) 1.10
(B) 1.10
(©) 1.10
(D) 1.10
(E) 1.10
(F) 1.10

O SAP ¥ Al#t zv|gete] #5537 vla APAdE 29 20] YR om, SAP 4
mAEst 5002 b =9ka, MSGolA 4892 ¥ WAl A YElts. FAZ 9 A

M4 G SAP % MSGellA 7H¢ A dERde. A

o] 2= MSGolA 7+ =
A YERE S, o] At SAPZE MSGE 838 Al & 4 = ‘dv] w53 2
AL #golg ¢ Qe 2. o] A5HIIE AWt AE et A 20 o
oz EERlE HAEE 3 Ao, 73 HEHstE JPHAS

Moje® SAH Y
+BDEFE *MS6 KOl = S5AP

a9 2. SAP9} MSGe] #5544 vl

AR Bk AE A7) Askel, F A Mw S SAPI tjg A%
& dFsgon 1 44 2Abdse a9 3o HehiAS. SAPE 1ol d4stel o
597k Ao, AW GEEE /2 1ol SAP 7“7}7%% ANE froldow 4
SAE ekgkort, AT At 2% Sol Fatel Awel gel Fust i) =AY




B AAE. o Wrkel A4 nER FHE de] BEEstE ge g o
& QA dAste] el distol Myt MwA oz FAE AAAT, o

AAAQ wre] FEow Qlste] go] FEATAY Auto] o Aejrhi A
= e,

lo <o oXx 17

YoisHR 23 HE =4

- EARY SIUYENL | UF FOSOHE Yol ZRE UHHIY B

- AR 1 BEANN ISR PUE MNENY 99

- EAMY: RMAS WYL 20E W

*OjoME HOIEE A SeX mRis?) fit 7jE0| Sl Referenc sample® TO0| HAR

- A ER s S01{16%, Reference sample), S01{13%) 501013%) + WIS TN lcopsulel0002g)
SOL(10%), S01{10%) - WO B 2R 1capsule(D002g)

liiiil

a9 3. A Z SAFS] SAPe] HE AP At

B~ 5ol A8 shedel diste] Brbsty] flste] eAAIZRARRD NAbel o] g]ste] Ab
S7hed S Brhdkow, ZujaA dE AT 109 9t BEHrt WA 1 A3
1% 4e] e CH, controle sap’t HU7MEA] &L A% 16% HS 10u) A
folo]  (0.004%, 0.008%+= 7+7} 16%2] 7-4 108 3]A o) x35 SAPS] i3
oujst 18 49} Z+o] controle] w7 E7F 5002 w, SAP 0.004% #H7pato] 5.40,
0.008% 7kt 5312 F-H7be] w8 e AFE UBdlls ddEy 9Ads F5 @
A7 SAP H7brol A Algk, hul Fo sto] g AetAl =74 HWrAQl sto] A
He Z29E HolE o by

o ot rir
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(1) A5

@)

5.50
5.00
4.50
A4.00
3.50
3.00
2.50
2,00
1.50

1.00

control

5.40 5,31

0.004%

a9 4 BpHAZE NARe] SAP

77}

A 13 o
= GLP7|#<l
Sprague-Dawley # =& o] &3}

B AH e A EAQ Salt alternative product (SAP)E
TEo] Al YEhE HAE Pk, e xARES

TS NA=R
5

3 Qe w7
el AN HA 7
Tow ahiL, % 747

uh 2]

Fo] 382 LD50 gk B7tE 2AE] 54

Eyulo] 9 & 4l o

et

B 7HGLP7] )
Salt  alternative  product (SAP)<]
93 AFE =A4AE HrE o F T

A 6
T3t7] #
2 5000 mg/kg o & Z 2T (FAEFT) 2

w3l ATRel .

Sprague-Dawley A ¢

¥ 12 AAF & A
- Folgg  Fojoa TET A=)
- (mg/kg) (mL/kg) +7 A2
Gl o =t 0 10 5 (1101 ~ 1105) 5 (2101 ~ 2105)
G2 AFEA Fold 5,000 10 5 (1201 ~ 1205) 5 (2201 ~ 2205)
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R20160422-0094 | nevE [ 160100585001
20180422 |  sswas  |z0ie0812
HEY S=Zan
ISR MEHE
A8 -3 B3R |vEaa
MBI 0150807 | #EiEaRn e [2050208 |
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R _— (BIBSIFEYA| 25 WYE 12 (gHS
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LA
Al AuRE |uF seEanEaly

AE - HA g5 2l gt

ANz zariE | Amoasen | By | sm
SRjL=EE 35.000% B.2 e
;‘3 “-1%) 20,0014 631 =w
FE MK 5.5078f 02 B
Badol2m 5.00% 0.1 e
Hiz(maske) 05905 06 =8
TH=EmE/ g .50 |&] 0.0 1]
B el by 0.0z FE =
g 2 AJRHLD| 2 g kg) 0.0100 & L[ 1 =&

SEDRECE
SAPH7beke] whE
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slE A 12.4%, AubE Al 134% 2 Ax7) vrol

7} =

¥l
o] 1,276.8 mg®%E UVE
o2 Rolol st HE 500 mg% ©]

HEF A

9] A

SE
K3

J)J
Y
TR

—

o] 6944 mg%, °

o}

1
T

A
it

el

5.00
2.245
134
4463.7
00.57

5.03
2.245
12.4
4017.3
55.78

3

(%)

o] 1214 A

pH

-8
T

(mg/100g)

YEF

XOP

¥

4

1276.8

694.4

(mg%)
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of o
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277 pH 527, 125%750.0%714 UE
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o] 79 pH 5077554 ® <




W YEF AfEdd wE 8 2 Jdx sk Ws)

O A& dxe= 29 739 29 89 UEUAT dx= YEFo Azd @4 AT
Ao A gho] 2.20%7247% % R HuksE o1 geko] wgkow RRSFuEES 1
38 Yefdlom tixzTtel vlE] A F7o] §lo] FEEHNE UYEFS ol
A FEFE v AA F5s AT

6.0 0
80
5.0
50
E 40 E .0
uy 30 ™ 30
® 20 20
1.0 10
0.0 0 N .
=3 125 250 375 500 g=7F 12,5 25.0 37.5 50.0
a9 7. YEFAE wE s a9 8 YEFAE wE
B4 A egde] 9= W3t AgAEgn A Ege] f8 W)

@ YEF AEdd wE YyEF IF 2 ojvne AALTF

O YEHF A ALol & YEF stz 29 99 YER AT NaClo| YEFLS o
40% % AR, 25 100 gol oF 40 g9 YEFO] FHEdvta & F dom,
UEF 25%9 AAldE A7 100 g5 30 g& UEFo AASA H. @3] 4%
2= 7.75%9) JEFS 3731, 125% A7 Ao AE 6.22%¢] JEF 3tES
UEF o] izl thulste] oF 19%9] UYEFo] AgE A, 25% GYEFA 7 w7l
e UHEF ol 620%= oF 20%° HEFo| EJvhe A3E A0S 37.5%7}
ArE "D = 484% 2 37% YEF Aol olFoRiL, 50%7F A7E H ol
N 447%0) JEF FHow mxT dulste] 42%°] YEFo] Zojuglee el
39S, YEF 7taoE B35z 18 109 7o) oju)w-g] dheEke u]%EA A
B Ae AT
2.00 600
700 = 500

—~ o

= e E 100

azs 2.00 -:-;.

% 4.00 = 208

;: =200 < 200

= 200 =

= 100
1.00
_ o - -
==t 125 250 375 50O =3 125 250 375 5HOO
a9 9. YEF A& w2 YEF & a4 100 YEF Agh&e]| wE ofn| =4k
o A




AEg gehd Adbs E 203 2% gETE LAER)E 5610, yEF AR €
940 589476549019, agt(AAE) e R 196, ARTIF - 02371422 2 ol
g HolA wtor, bR(FME)L tzrh 1835 AT/t 1663721542 Geg A
Zwo] WE AMiEzio]lE polx BUYS

AAAAL Ao G4 g0 o olu it Eo] Bau= Ao v}k
Axel olste] AWANE 2 & + Aov, o FES A3 olold & Ut B
AR 7HFE H B AFgaE JEF Ao e & M7 988 e

YEFALSE L a b AE
= 56.10+1.502) 1.26£0.04 18.35+0.43 4761+1.23
125 65.49+6.24 -0.01+£0.31 19.70+1.33 39.88+4.87
% 25.0 58.94+0.47 1.39+£0.08 21.54+0.08 46.87+0.37
375 60.41+0.31 1.42+0.12 20.36+0.11 45.50+0.23
50.0 65.33+0.41 -0.23£0.08 16.63+0.07 38.46+0.34

1) Values are mean +S.D. (n=3), p<0.05

O Tralé}ﬂli— P-?: e g Folx tiFddido]l et = e ofv|
= 1ad ALE & F Ade 2HEHA £ 2201]

PR tixat & oobrwal S 36.86 mg/g, AFobribe
= U% 125% A7 ©17o] Zoln| Al Feki=
mg/g, 37.5% YEF AzEd 3635

It
il
Y
oy
B
o2
flo
Do
..b.
< 10

38.72 mg/g, 25%
50% YEF A7e 4 37.78 mg/g O]%q\%.




® 22, YEF Azted & fFyor it &
2] o] A AFol YEF AE(%)

(mg/g) = E 125 25.0 375 50.0
Isoleucine 2.39 2.53 0.85 3.09 2.53
Leucine 3.81 4.06 1.39 4.79 4.10
Lysine 2.85 3.06 3.40 3.67 3.01
5 Methionine 0.80 0.83 0.66 0.82 0.85

=T
oln| =4k Threonine 1.69 1.87 0.06 0.09 1.85
Phenylalanine 2.53 2.71 2.08 2.62 2.67
valine 2.37 2.55 1.60 3.19 2.54
Histidine 0.39 0.47 0.13 0.01 0.42
ZF "4 op At 16.83 18.07 10.18 18.29 17.97
Alanine 2.63 2.63 277 6.79 3.44
Arginine 0.60 0.65 trace trace 0.45
Aspartic acid 2.92 3.25 2.19 0.47 2.38
Cysteine 0.21 0.21 0.17 0.27 0.24

H| g4
olu] - Ak Glutamic acid 6.11 6.25 5.98 6.03 6.75
Glycine 1.18 1.20 1.68 1.88 1.31
Proline 1.47 1.56 0.72 1.24 1.53
Serin 2.25 2.38 0.03 0.02 2.42
Tyrosine 2.68 2.52 0.71 1.38 1.29
Z g4 opu| At 20.03 20.65 14.25 18.06 19.81
= ofm Ak 36.86 38.72 24.42 36.35 37.78

e ubE
FAgobul Al B AN F 1750 AEHALH, 7 FaFe ® 230 vEhd.
] F Ao Al FEFe 5272 mg/gel™, tizTtell din|ste] TN
o] A7+¥ A3 oA = 38.71 mg/g 51.35 mg/g FEol U2




E 23 HEF Aggo] mE Pk #F

TAdobm] =4k Ao EF A& (%)
(mg/g) o = 125 25.0 375 50.0
Isoleucine 3.94 4.69 2.49 4.55 3.77
Leucine 5.57 6.63 3.73 6.76 5.22
Lysine 3.32 3.75 3.70 4.06 2.43
g 2= Methionine 1.02 1.14 0.99 1.03 0.95
ou) 2=k Threonine 2.14 2.28 0.91 111 1.73
Phenylalanine 4.21 4.65 3.62 4.06 3.78
valine 4.18 5.01 3.43 4.98 4.06
Histidine 1.37 1.56 1.00 1.02 1.18
T g oprmat 25.74 29.69 19.85 2757 23.12
Alanine 3.99 471 3.73 6.42 4.33
Arginine 1.96 2.37 1.26 1.55 1.55
Aspartic acid 4.08 3.78 2.58 2.25 2.76
] 1 Cysteine 0.91 1.00 3.21 3.65 0.77
O}U]E_L:;& Glutamic acid 4.45 3.25 2.07 2.50 2.65
Glycine 1.61 1.74 1.71 2.23 0.84
Proline 3.45 3.76 2.22 2.99 3.29
Serin 1.27 1.11 0.39 0.47 0.87
Tyrosine 5.26 2.93 1.70 1.73 4.29
Z HlE S5 op it 26.97 24.63 18.86 23.79 21.34
% obr At 52.72 54.32 38.71 51.35 44.46

G AurEAI dnd FREE EF AGRE) S40 wE A%, pH 5405
O pHSt A= FF %4 Fol vAgEe] Yol weh WatHM 1 o] el o
A7 EA A BAZ HE adon AdE B3 A Avugy duy FUEg
£% AdRge) pHE $AF A%t 39 113 28 JEFS Agad g 9w
B4 di=+7F pH 567 A% 256, 10% YEF A7std drd FEasE &3 A
Ae el 9 pH 6297637, 2t%= 1.171.35 H o A&, dwkx oz wAe] pHYF 45
olatel W, A4 TR Mate] Awre] AT B 4 91& Aow wass Ao
H omob vy FREE £Foz HEFo ALY 9L od¥ pHE & F
NEE dFo] Fol A% Ak BHE MAE AL FAFG At FLFE pHA
bt Rt Youk B AT HAF %4 Frreld: pHel wah 2 Aol
[e]

H
N
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A3 A 18E @ Grd fletel= 34 9 B4 7ls ETEd)

1 A

(1) v setel= &4 7Y

)

(7} TLC, LC-MS/MSE o] 438 A xAE B4

O Competative ELISA o2 96 well plateo] arginine (2 mg/ml)E coatingdt 3 PBS
(with 0.05% Tween 20)& A ¥ o] ™. Arginine, arginine-glycine, arginine-serine,
2 Av)gd FEle|= A1E arginined g 7 AT FAE 4%olA 12417 o] WEEA
71 4* coating® plateo] @o] 30 ¥7F ¥HS-AIZ). PBSTE 3WH AojFa o|askA & 90 &
7F HESAI. BR]) ke of o] o]xEA|E PBSTZ 4] W Ao]F1l enzyme substrate$]
O-phenylenediamines 2] room temperatureol| A 303&7F WHE-A|A 490 nmol|A] 4

(4h) HPLCE &3 A xAdw w4 9 "edeo]A

O SAP 10 mg< 200 ul acetonitrile/ H.O (5:5,v/v)Z %<l & HAEE ALg3ste] A A3k
8-NS liquid chromatography (LC) F&A 882 ARESE Tl ofn| Al HHES 93
Ol (-NH) 71 & 4 A3 97|44 ZAoA benzyl chloride® capping 3+ A &5
kA EA1351 3, Capping®l A&+ SAP 10 mgs 200 ul acetonitrile/ H,O(5:5,v/v)
% 0] benzyl bromide 10 mg< ZF7}8te] 12A)17F wwk 341, vhe 3 & g o
benzyl bromide AAZE s 1617 TZ2AF 9. F#v)d A5 HPLCE
Shimadzu (Japan)A}e] LC-6AD A2 dlo A 1mAAo 2= Shimadzu (Japan)AF<
VP-ODS (46 mm x 250 mm, 5 pm)& A&t om, 40T LEdA 45L& 1.0
mL/min, injection volume& 10 plo.2 AA3A S ]%’:}2 2= 0.1% trifluoroacetic
acid (TFA)7} 3xZ3%¥ H.O(A)$} acetonitrile (B)& AM£3F3 H:]. Hx 100% (A=
A ZHEke] 408 F 100% (B)7F ¥ =% gradientE & $ 1087 A8t =4S 424
st AgS e+

10

-




Contol sample

o
10mg SAP
10mg K,CO,(Base s
Bt S HPLC Condition
(ACN:DW=5:5, viv) I
Column type C18 column, dp=5 p, 4.6 mmx25cm
P l Br Temperature (°C) 40
Reaction .
Added 10mg benzylbromide Injection (mL) 10
- and stirred for 12h I
l Benzylbromide Flow rate(mL/min) 1
. ' A: water, 0.1% TFA
A—— 1
_ moblle phass B: acetonirile, 0.1% TFA
Drying _ _
Lyophilized sample for 12h time{min) % A % B
l 0.01 100 0
5.00 100 0
—
Elution solvent gradient 40.00 0 100
200uL solvent
(ACN:DW=55, viv) 000 B 100
50.01 5 95
l 60.00 controller stop
HPLC anaylsis
10 plL sample injection
- =]
9 1 4ol Wetel=e) @14 Z7lelA HPLC ¥4
o Contol sample
10mg SAP
2UnE st HPLC Condition
(ACN:DW=5:5, viv) |
Column type C18 column, dp=5 p, 4.6 mmx25cm
l —~ Temperature (°C) 40
Reaction ) L Injection (mL) 10
Added 10mg benzylbromide i B |
- and stirred for 12h s s Flow rate(mLimin) "
l — | A water, 0.1% TFA
= o mobile phase B: acetonirile, 0.1% TFA
Lyopnllizelg ?;;gye for 16h [ Gmelmin) | %A %8
0.01 100 0
l 5.00 100 o
—_ Ehittion cotvent gradient 40.00 o 100
200 pl solvent 50.00 o 100
(ACN:DW=55_ viv) 0 3 o
60.00 controller stop

|

HPLC anaylsis
10 pl sample injection

S| %1

a9 2. A

Efo] =9

2. A7 A

]

7} dwuAd

(1) vl Aol

O KR

#elol=2te]  Arginine,

enzyme-linked immunosorbent assay (ELISA) & %3&}¢]

O SAP¢to] Arginine, Arginine-seine,

%4 74 HPLC ¥4 A3}

il

Arginine-seine, %  Arginine-alanine®] &%
7
9 Arginine-alanine®] FEE Z=A3l7] ¢35




Arginine antibodyZ ©]-83lo] ELISA® <13k Arginineo] 3t 3AS AFE-3907]

S o
o, Arginine-serine¥} arginine-Alanine©] Arginine 3}A|o] ]3] detection H+&=A& &

3}
.

=]
R
il

(c) Competitive ELISA

D

¥y | -
wash wash

Incubate 3

antibody with (4 )

antigen to be Add Ag-Ab Add enzyme- Add substrate
measured mixture to conjugated and measure
anligen-coaled well secondary color
antibody
1.80
1.60
140
1.20 Yoo
+ Inine ine
= 1.00 i e
L 030 BArginine-Serine
0.60 AArginine
040 +
0.20 +
0_0[} T T T T 1
0 500 1000 1500 2000 2500

(ng/mi)

19 3. Arginine A& o] 83k ELISA test

O 1 ZA3} Arginine 3|7} 3714 peptideE % ¢121&}o] detection & F 9S8 F2lgt
A kAo t)et W7HEE Arginine>Arginine-Serine>Arginine-Glycine 403 Q1]

-
o] peptide el w2 ¥IZtE Aol7h Eelg (11 3).
O E AyE BEgiE du)id Felo]= SAPo] #4353+ Arginine, Arginine-Serine, 1] il
Arginine-Glycine& detection 3to] du|A] FHElol= ¢lo] TS o =3 =E .




O ELISA A2 sdst7] flste] &l g +84=
= Al 7 @vd siEle]= Qke] Arginine 3

o
2
AN o
P‘L
]
D)
.
wm O
> o
il
ft
ol
9
Lot
Lo
ot

29 5 AvAd fElol =] Arginine $&-S ELISAE 3o e

O Ztzte]l Anlgd Fefol= 50 pg/ml 7|Eo 2 857 & 1, 2, 3HE] A=A oF 1580
ng/ml, 9768 ng/ml, 1¥]3 10229 ng/ml A% arginineS 373+ Ao = Ay} e
(1% 5).

O olygt AyE EUR 7|E9] 9nAd Hefol=dA Auts Yehll= $83 Aoz 4
7l arginine-glycine s 5o]d o2 &3 & Q= FAE /Este] And feto]l=olA

]

o FHEE G T A

O HPLCE ttgd 4o 24 3 AAE 98 Abgsts w4 717124 A5, A<, g

A, B T el EopellA F4H BA VlER delAd S webA B Al
T SAP o fefol= B opw|nAk FhgE Adwkety] 91 Wy F shubE HPLCE °l
&3

O ®AstA k= obv] =4k -COOH, -NHxZEo] 2ol 9le el & =4
oln=, C18-Z# & AH&3 HPLC 4] Al wF2% Agko] #tel & 3 E4 o] 9

30
do gl

S0 @4 o
O olggt Ae 537 98 ofv| =4kl -NHy 1% benzyl7]| & H S dto] C18-Z+
el M2 AIhS H A st
O A& W benzyl7]|E cappingst’] 93ste] SAP A= 10 mgS 200 ul acetonitrile/
HO G5v/V)E 39l F, HEE AMgste] AAT &5 LC XF Alax AHE8S]
3, =943 A8 10 mgS 200 ul acetonitrile/ HO (55, v/v)& ¢ &£3&9] benzyl

chloride 10 mg& F7}3to] 12A)%F nlREEE

2t o

@ @nd HEetel=9] A4 oA el HPLC 4

O benzyl7]Z cappingit-$ £8 5 16X 52474 % 3ol F& benzyl chlorideE A A




3t & Zuj®E Az BAS 93 HA HPLC 271S #HES 1, Shimadzu (Japan)
AFe] VP-ODS (4.6 mm x 250 mm, 5 ym)< 1A o 2 slo] 40T S EBgA &L
1.0 ml/mino. & #2J3h

O T3 olx Ao 2= 0.1% TFAZF 23td H.O (A)9} acetonitrile (B)& A}
Hx 100% (A)&E A ZFsFe] 408 5 100 % (B)7} ¥ =% gradient® & & 108-7F
AsheE 21S AAE

O A4 742 190 nme} 254 nmz AR ow, o] oz SAP Algs #4874

$30% ojuje] BE 4¥S A ¥ & AAS (29 D,

ofo
ol
o
8
lo
=

A mALL | 190nm, dnam {1.00)

B | S B o SaP+benzyl bromide

0o BETH 100 80 200 T 350 min

|
| | l |

W, | Y N = S | PR | I RN S SAP+henzyl bromide

SAP

oo 50 0.0 180 200 250 300 35 0mn

7" 6 Ard HEfel=e] FA el HPLC ¥4 At

O Benzyl”7]| = capping®+$ £8 % 1677 5A4AF 3t d& benzyl chlorideZ #|A
3 & FujE Az BAS 9§ 2 HPLC 271S AES AL, Shimadzu (Japan)
Abe] VP-ODS (46 mm x 250 mm, 5 um)S 14402 do] 40T oEdA 2o
1.0 ml/min®. & #2392

O 3 olm Ao 2= 0.1% TFAZF 3% H,O (A)9} acetonitrile (B)S AF-8-3F% 2.1,
HZ 100% (A)&E A Zste] 408 5 100 % (B)7} ¥ =% gradientE & & 1087F
AshE 20e AAT

O AA 4L 190 nmet 254 nmzE A3 o, o] o g SAP AgE BAd 7

3308 ool WE HES ) T F AL (217 .




A AL | 190am, nm (1.00}

S SAP+benzy! bromide

oD 50 0o 150 .0 250 300 350 mn

| J ||| !
-"J_l il rch I PrILITg S I |, '-‘»-—,:. ] . sAPsbenzyl bromide
» MU o S T o i - e

(:1+] 50 0.0 150 0 250 JE}D 350 mn

T 7 dvd fepel o] 9714 3ol HPLC 4 A

SEAIRE Sl A oA AE F3 EFAES benzylZ]| 2 capping ® AR ARo] 9
& WstE #AFsed ofEwel AN, olf= FAFTA benzyl”] capping REE
Folgta o5

of A& o] FoAA A &%V w 2!

O uwetd pHE A7 2Ho 2 A F A5 U benzyl7| = cappingste] A& 20
mg< 400 ul acetonitrile/ HO (55, v/v)& =9l & Aute ¥ Alaz A8,
LA AukS benzyl bromide 10 mg ¢} KoCOs; 10 mgS F7}ste] 12417 wwk &
(:Lal 2)

Y2 benzyl bromide A7Z 9l&] 16417 524 Ax stgon, 9 =

¥} 23~25% Apole] W FEF AlZtel A feludt ¥a WSt

4% 2
A%+ AR (17 7.

(th NMR #2415 53 A7 A peptide 4

O NMRE %2 99 sgge 728 #4s: 272 ALSAW, 43 432 A
ETRE @ol o]§HE FAZ NMRe) A9 HE FEi 8% A9 dehte
Slo) ol A WA Bw oheh AdEYS] BE Gy et FAddne e
B AL BEHQ Aenge] B gk 2 gl U




Compound

L-Arginine

Arg-Ala Arg-Ser
Molgeular weight 89.09 245.28 261.1%
(g/mol)
Sampl_e weights 202 5.0 20.0
(mg)
S. w e
.Ttmpl_l, Volume of solvent 0.7 0.7 0.7
parameters {mil)
Moty 0323 0.029 0.109
(mol/l)
Solvent D20 D20 D20
Scans 36 36 36
'H NMR Relaxation Delay 5 5 3
parameters X _angle 45 45 45
(deg)
Chemical Shift
J.17 {1 308t 3,18 (t
(ppm) 307 (1) (1 (1)
Scans 12288.0 12288.0 12288.0
slaxats alsany 2 2 2
3¢ NMR Relaxation Delay 2 2 2
paramelers X_angle 30 30 30
(deg)
Chesical Shifl 156.80 156.84 156.84
(ppm)
¥ 1. ArginineE ¥ 33k

O B Ay 58224 L-Arg¥ arginine

[e)

=y

peptide®] sample, 1IH-NMR and 13C-NMR parameters

s 9 T o 9uy A=
(Arg-Ala, Arg-Sen® o] §3te] NMR 24 583 4%, % 3% Hx8de o

=

o] NEE

(Arg: 20.2 mg, Arg-Ala: 5.0 mg, Arg-Ser: 20.0 mg) 3+ 3, 0.7 ml¢ D09
FH)slg o #1]E A8+ Joel resonance (Japan)AFe] JNM-ECZ500R

g o] g3to AU =

O zZ} Al&9 'H-NMR spectrum? 7] 93] 500 MHz F3<=o]A] relaxation time<
5%, £ 25CE A4 & F 328 scan 3o HE 47T AYL.

O w3, BC-NMR spectrumZ = ¢35 125 MHz —Z,—E}—’,‘—Oﬂ A relaxation time& 2%,
2 25 T, scan numbery 12288.03] Z 7oA #4

Fsds (8 .




L-Arg

Arg-Ser

T i a

30

713 8 Guanidine 1E< 7}2 AZ oA 9] 'TH-NMR spectrum

O ¢4 L-Arg A 2¢ 'H-NMR spectrum< At# By (19 8), 3.13 ppm¥ 3.10 ppm
Abelo] triplet ¥ A5 e  AANSH, TAXE T o A/} Folywd ] T}
A AT gHaro F4ad Aow FAHS)Y S

O o]#3t AJ-1de Arg-Ser ¥ Arg-Ala A 8o x Z+7 3.19~3.17 ppm3} 3.18~3.17

&

ppmol Al FAg A9 Fa Alrdo] YERES gl
_]

a
gl yREEA AR Agekie ol gl AAS.




L-Arg
Carbon
in guanidine group

T
500

LA}
1000

T
1200

LAARRA}
1400

IAMAALARARS |
180.0 1600

7
2000

Arg-Ala

Carbon
in guanidine group

 AABER Meaat 1
1400

000 | 1800 | 1600
Carbon
in guanidine group

Arg-Ser
e

{ahsd sAnas Banss s Lans
800 600 100 0.0 o
X . parts per Million : Carbonl 3

Z oA 2] BC-NMR spectrum

A 4

e

T
1800

T
1400

T T
2000 160.0

S ks
=

18 9. Guanidine “15& 7}
g9l 5}

O gz 7t #2749 PC NMR spectrumS 2y 2 2
156.9 ppm Apolel spite] A 3] A7} YEbE S o
O ¢ AddelA Aol Aol 44 ARE] £AAE ¥
AE a9

= ol = wi§ FAE #

= vl ghey

ppm 9 A9 €A I A= Folyd fIA e
A=

(L-arginine: 156.8 ppm, Arg-Ala: 156.4 ppm, Arg-Ser: 156.4 ppm)< e 1 F

oFol 7

o] o

O 7 Amel Fopg A

Al F ds TEe 2aE 7HEL
O HEF, Folud 91A9] & Aa1dE e 9
3t Av)el gshA o]l F ks dE Ao THeskAE.
O Fotud 99 &4 A1dS L-arginines >33k peptide 4#& 913k WHEE
Aadz AAsA S
O H% FEF Fo SAPE Studtd Rate] fevg "C-NMR =5 Asts o
v AL AdEdAR, § A3E Fd arginine - fPElol= AZFEAM S 99
st a&AR Fads FHEAS (2" 9)

NMR9] Apg-o] vlj-5-
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7}. Ca2+signaling assayZ ©]-83F TRPV1 &43 A& s =

o

O TRPV1 & AN EXF+¥ human TRPV1 expression plasmidZ lipofectamine 2000
(Invitrogen)& o] &-a]A] HEK293T Aol co-transfectionA|7l % 24-h 5 234
AH-&- AT

O TRPV1 agonist ¥ antagonistel] ¥F23te] TRPV1 2d A FEoA WEH+E= Ca2+9
Fe AFH R A& B4 JHsst e FLEX systems 7583tk Al Ca2+
=28 FlexStationIlITM (Molecular Devices, Sunnyvale, CA, USA)& o] &-3lo] A A
At AlXE =A 2477 Ao 96-well black-wall CellBIND surface plates
(Corning, NY,USA)el| ¥F 831, AEW Z5do W3tE A8 7 93 T2AAE 5
uM Fluo-4-AM(Molecular Probes, Eugene, OR, USA)E A gsle] 27 TolA 30F7F
HHS-3Fth 1 % Al X assay buffer (130 mM NaCl, 10 mM glucose, 5 mM KCl,
2 mM CaCl,, 1.2 mM MgCl,, and 100 mM HEPES, pH 7.4)% AA3 % 100 ulL<
assay buffer & FH7tsto] A4 15&1t ”*i]a 5, Z47re] fEfol=E A fstd,

486 nme} 516 nm oA (F486, F516)dFEF =5 120% st SA AT
O AaE 714 A 172 o AN, 3] W

P SAEATME8 nm {3, 525 nm FF). 7 F
AE s W ghe diolE 2 ARSI

fr

o
ol

1}, Ca’'signaling assayE ©]83 CaSR &Al3 Ak g =A

O CaSR ¥& AN EF+= human CaSR (hCaSR) expression plasmid®} Galbgustdd=
lipofectamine 2000 (Invitrogen)g& ©]-8-3f4 HEK293T Aol co-transfectionA]Zl %
24-h & Agd AREsAT

O MXY Ca¥ =42 FlexStationlllTM (Molecular Devices, Sunnyvale, CA, USA)<
o] g-ato] AAGATE AFEE =A 24x7F Aol 96-well black-wall CellBIND surface
plates (Corning, NY, USA)o] ¥ slal, A3 ZHgoke] WM3lsE =Ast7] 93 &
Az 2 5 pM Calcium 4 dye (Molecular Devices, USA)E A g]3to] 27 CTollA] 30%
7 vbe-3} vk 1§, A X assay buffer (130 mM NaCl, 10 mM glucose, 5 mM
KCl, 2 mM CaCls, 1.2 mM MgClg, and 100 mM HEPES, pH 7.4)& A3k % 100
uLe] assay buffer & #7}sle] Ao 16%7F W3k § Zpzte] HElo| =& A g
3kod, 486 nme} 516 nm | A (F486 F516)8 4 &33 == 1202 F<eF =435

O AW ZFode WEyE ARFUR ¥A|8hal, Softmax software (Molecular devices,
Sunnyvale, CA, USA)E o] &3slo] A5t




FHALT T A st fBurE) 34 HElol= E3HE, SAPL, 2, 3, 4 2 wSAP2
o % 84 WA AEEdedel 4§ WS A, TRPVI % CaSR #d AlX
o] @ s

agonist 2H-& FAAZA O] 54& —f—xg

2
=
ol
)
ofo
2
&
i)e]
[©}
=
wn
=
k=
rf

(1) Wepol =] TRPVL ot 584 243 28 37}

(7}) TRPV1 %40 that @4 sefol=o] g B7}
O SAP1S TRPV1 #& A %e] 50, 100, 300 pg/mL FEz 3255
O SAP1 A& AZY Ca” wx7k T7F Hdovt Frhde] vad Ai, Fx 9

7]
1-, ©
T T FElo] #EHA fsdTh

~

riN

O ¥, SAPl HEz Z7t¥ MEY Ca¥ #F& TRPVI1Q specific antagonistdl
capsazepinedl] °]3f -] 0w A= At

O o] A= SAPlo] 1 #go] n|okslr]= A vk TRPV1 S8l tha] agoniste}
AL 84S YElE Ao 2, SAP1C] amiloride H]ZEFA Aol 14 A2E % &
Bt A4 o] TbeAd S AAREH

1 [mock] SAP1
0.6 3 [hTRPV1] SAP1
EZA [hTRPV1] SAP1+CPZ

[0} 50 100 300
SAP1 [ug/mL]

0.3 0.3
1 [mock] SAP1 3 [hTRPV1] SAP1
- EZZ3 [hTRPV1] SAP1+CPZ
o2 g %0_2
c c 3
=
<01 51 ’l‘ ’l‘
0.0
o0 100 300 100 300
SAP1 [ug/mL] SAP1 [ug/mL]

18] 1. TRPVI1o] w3 % A oA ¢ SAP19 agonist &3




O SAP2 (50, 100, 300 pg/mL)E TRPV1 28 A ¥o] HgsaS w AE W Ca>
o] Fx& SAP2

o feHe Foh BAAY O,

&

s gEgow SAHs,

O ¥#, SAP2 AHel2 F7td AEW Ca® %2 capsazepineo] ]3] FoF o A
Atk

O o] A= SAP27} TRPVI F&Ael dis] agonist fAF &4& deuls o=,
SAP2¢] amiloride H]7FA ABRIAAZE S #Auls A8 #o stsAdS AAL

#

ko
#Hi#t

/1 [hTRPV1] SAP2
Zx1 [h"TRPV1] SAP2+CPZ

ek

0.8
1 [mock] SAP2 o
0.6 1 [hTRPV1] SAP2
= 2z [hTRPV1] SAP2+CPZ
o 0.4
<
0.2 el
0.0 .—|r‘17¥1 I‘Il—hfﬁ I:I|1|I72 |1| :
50 100 300
SAP2 [ug/mL]
0.3 0.3
1 [mock] SAP2
=2 - P2
= wE
e ol
0.1 |_-r_| 0.1
0.0

50 100 300
SAP2 [ug/mL]

18 2. TRPV1o] 2d=

O SAP3 (50, 100, 300 pg/mL)<&
o] whgo] =
Atk Algol TIHE HFE 5 o
52 FHAL

= T ©°

3 [mock] SAP1
3 [hTRPV1] SAP1
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Identification of a key umami-active fraction in modernized Korean soy
sauce and the impact thereof on bitter-masking
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1. Introduction

Fermentatian is one af the oldest food-proceesing fechniques
and typically exploits the activities of a diverse array of microor-
ganisms to induce metabolic protein breakdovn. Amina adds
and peptides from protein hydrolysates often make crudal contri-
butions to the faste of fermented products, Fermentatian products
of soybeans cantain high levels of aming acids and peptides, and
are commonly used as food scasanings in Asian countries
(Otsubz, 1995} Althaugh such products are made in different
weays, wsing raw materials and microorganisms that vary by
cauntry-hy-country, biochemical breakdawn via brine fermenta-
tion & a core feature when the unigue umami taste s sought
(Hajels & Jinap. 2015 Disula. 1998). Fermented say products can
‘e categorized as sauces or pastes Shovi, 3 Japnese soy sauce, is
prabably the mast common form of say sauce workdwide Com-

As most traditional sy sauces are prepared using naniral
‘arteria and fungi, and are then ripened for a long time at raom
temperature it is not easy to standardize the quality of the final
product. Modernized scy sauces, prepared under controlled

and have recently

dally available. Although the microorganisms used dictate the
taste of the final product {Chen, Feng. Cui, 7han, & Zhan
Tee KK, 1976; Lioe et al 20041 the raste characteristics of m

emized Korean soy sauce, prepared using soybeans fermented by
Aspergillus oryzoe in brine, have mot been explored We first identi-
fieda key umami-active peptide fraction of madernized Karean say
sauce. and then explurcd the impact thereof an bitier-masking in
humans,
Lo e ekl 1 gt H1e fait of varis e
enmpounis {Nogucht, Yamashita, Arai, & Fujimaic
Braslin, 2003 Kemp. & Beaurhamp 1994; Woskow.

pared to shayu, which & prepared pr beans mixed
with wheat or fice. jaseon ganjang,  traditional Korean soy sauce.
is made enting anly saybeans in brine (Cune & Sotn,
1994; Lew & Koh, 19767 Orsuka, 1998)

* Comepanding suar
il b e iy e (MR Rl
" Thene suthors corertaitad exally = thor wark

S Vi o
0. 250 2017 prry et

by i med by record-
ing single-neuron activities in €5 7BLIG] mice (Takitz & Buughter,
20112} These correspand ta the respanses of relevant receptars af
saste cells. In terms of umami-biteer interactions with taste recep-
1o55.a recent that umami bitter
tastesby binding to bitter-taste receptorts) (Kim. Son. K im, Misaka,
& Riryu, 2015} Thus, we defined  key umamiactive [raction in
madernizd Korean soy sauce, and the bitter-masking effects
thereof, using human sensory cells and cells expressing hitter-
1aste recepars.
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Chalcone-templated Hsp90 inhibitors
ance in non-small cell lung cancer (NSCLC)

Ju Hui Jeong" - Yong Jin Oh' - Taeg Kyu Kwon®
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Abstract The molecular chaperans Hsp9(0) has emerged s
un attractive cancer therapentic targel due ta s ole in
cellubur homeostasis by modulating the stubilization and
‘maturation of miny oncogenic proteins, [n this study, we
desined and synthesized 3 wenias of HepOU inhibitors that
hybadized NVP-AUY992 (2) ad PU3 (3) in the chaloone
scaffeld wsing a strocre-based approach, Our psults
disatz that compound 1y inhibiied the proliferation of
efitini b-resistant non-sml | cell lung cncer (H1975) cells,
downregulated the cxpression af clien protzins of Hspdll
including EGFR, MET, Her2 and Akt, and up-repulaied the
expression of Hsp?0, The compound 13 represents 4 new
class of Hspd0 infibitors with 4 chalcone structure. The
design. synihesis, and evalmtion of lg are described
herin.

Keywords Heut shiock procin %) - Chuleone - Cancer
Resisumnce - Gefiunib

Introduction

Over the lust two decades, several cancer drups thut tuget s
single penetic abnormulity huve been developed as so
called “mrgeted cancer drugs” und seem 10 he successful 10
cure tumars in more specific ways withou) armial non-
specific side effects (Aggurwal 20101 Despite the robust

T Yaing Ho Seo
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and their effects on gefitinib
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eificacy of the Lupeled cancer drugs, the emergence of
drug-resistunce remains 1 major abstacle 1 hatile against
cancer. Most tumors are heterogensous and have multiple
sctive onmgenic pathyways, which drive the meantrolled
proliferation of tumor cells, In this regard, it is being mc-
ognized that tumors might be invinsible by simgletanet
drugs and multi-tiget drogs have emerged 15 4 new
pamdigm to erudicate tumors and overcome the resistince
in drug discovery (Petrelli and Giordmo 2008; Baran and
Iyengur 2010). Abernatively, in the search of drags that
inibit a single protein interfering with multiple < galing
athways, heat shock protein %) (Hspdl) mpresents an
stiractive cancer thempeutic turget. Hsp90 is a cancer nodal
protein that is rsponsible for o variety of cellular pro-
cesses, including conformutional mataration, stibility and
function of its substrate proteins. referred 1o o =client”
prowins, Many Hsp®) clicnt proteins play significant roles
in six essential hallmarks of a cancer cell, including EGFR,
Her2, Met, Cdkd, Ak, HIF and MMP2 (Mahalingam et al
2009 Hanahan and Weinberg 2000, 2011). Disruption of
Hspl chuperane function jndoces client profeins depra-
dation via the uhiquitin-proteasome pathway, which can
ultimately lead 10 cell death
Ling cancer is the leading cmse of cancer deaths
worldwide and the mast common type of lung cancer is
non-smal cell lung ‘cancer (NSCLC), Non-smal] cell hung
cancer wweomnts for 85 % of lung cancer patients (Herhst
et al 208) Despitc advances in early detection und
stundurd treatment, RSCLC is ofien diagnosed at an
sdvimeed stage and s 4 poor prognosis. Even with sur-
gical resection u early diagnesis, upproximately S0 % of
NSCLL patients face recurring cancers (Kelsey et al
2006), and 4075 % of NSCLC patients are unforumely
projected 1o die within $ sears even with surgery (Shapim
20123,

&) springer

Joume of L Sclence 2817 Vol 27, No 11 1304~1330

1SSH (Frinf) 1228-2918

1554 {onina os
DO : o {ioiol org/10 5862/ 2017 27.11.1524

An Analytical Method for the Validation of a Salt-enhancing Peptide Using a
Liquid Chromatography and a Nuclear Magnetic Resonance (NMR) Spectroscopy

Sun You Park', Yona Jin Jeona® 3. Mi-Yeon Kim®. Ji Hong Hwang®. Taes Kyu Kwon* and

Young Ho Sec
‘College of Pharnmey, Keimuy Univesity, Daegy 704701, Ko
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Sall, or sodium chloride (NaCJ, & a eritical ingredient in many foods. [t has rales in the flaver pro-
files of food pmducts, teitues of foods and preservation of foods agaimst microbes. However, 1L in-
creases tisks of hypertension and is closely related 1o the development of cardiovascular disease. In
recent years, health concerns rebiled 1o sodium intake caused an increased demand for sali-reduced
products in worldwide; it hecame necessary o develop ratural sall-alternative products that are glob-
ally competitive. In a tecent study, researchers succeeded in obtaining 3 namml sah enbancer through
the hydrolysis of vegetabie- and animal-matter mixtures. This study used varions methods to identify
and quanify pepideconiaining aginine as a salahernative peptide (SAP) i an optmum

Arginine or dipep

ng arginive, was analyzed as 3 tandand substance ising

an NMR spectiscopy. The NMR carbon <ignal of the guanidine group of the standard substance was
verified in 2 similar bocation {the L-arginine {Arg) was 158 ppm. the Amr-Abinine was 1564 ppm

and the Arg-Serine was 1564 ppm). The resuls su,

d that it is possible o analyze peptide-con-

laining arginine quantitatively through the hydrolysis of vegetable and animal-matier mixiures.

Key words - Liquid chromatography, nuclear magnetic resonance, =alty enhancing peptide
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Jaceosidin induces apoptosis through Bax activation and down-
regulation of Mcl-1 and ¢-FLIP expression in human renal carcinoma

Caki cells
Seon Min Woo, Taeg Kyu Kwon®
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. Jaceasdin indscedt apoptods in multiple human rensl carcinoma

R N oells (Cak, ACHN, ot and 786-0), lung carwer ul\»(ml and gioma cells (UZ5TMG]. In cénirast.
ik AT Jaceosidin does nai induce popizsis iy nermal hutnan umbilial vein cells (EAByS25). Apopiutic cell
Geatl Was Asoclated WIth the ACTNADoN of Caspase-1 and cleavage of paly (ADP-nbose | olymafase.
e T4 ME W | 040D 3150 Cated 10 of MUBCHORT] Menrane potent bl (MMF) apd B Xtk
Jamanidin arion, whiclh K 10 he ieisase of YOO ¢ IND The ytakol We 356 Dund That | Xeandin down-
opiash egulatedt Mch T and c-FLIP expiession a1 the {anscriptional level s That 2c10pie expression of Mck-1
ax a0 P ok il e agoplis. CRULLAIRIY. 0L A1 SUZest s pceasidn o
i 1-1 and ¢-FLIP expresion.
w1 o 2015 Cisvir elmdL e Al righs reserved
Seral caner
1. introduction ytochrome ¢ release and loss of mitochandrial membrane poten-

Flavanaids am most important group of polyphenalic com-
pounds in plants. These cympounds are present In fruls, vegeta
Bles, and spices and have diverse biologic and pharmacnlogic
effects including anti-nfammatory, antiviral, anti-midant and
antitumor activities | 1-6]. Jaceasidin is 2 flavonoid compound
reported 1o have anti-cancer effocts in several cancer cells and in-
duces apoptasis in multiple cincer cell ty pes invitro | 78], Previous
smdies suggest decreases of mitochandrial membrane potential.
dawnregulation of Bcl-2 expression, and generation of reactive
xygen species (ROS) play important roles in jacensidin-induced
apoptosis |75} Jaceosidin also Induces G2M il oycle arrest
thrugh p21 and activation of the ERK/ATMChk] (2 pattway in LE7
glioblastoma cells [9.10] and endometrial cancer cells |11,
respectively. Furthermore, jaceosidin suppresses phorbol esler-
induced cell migrtion through infibition of COX-2 and MMP-9
‘expression in human mammary ephihelia cells |12].

Ly et al. demonstrated that Jacepsidin induced apaptasis
through 1 mitochondrial pathway, which was associated with

"+ Comemandn,
Emal e agepcere (T, S,
e s
ireland 154, Al rights reserved

tal [ 7]. The loss ofmitochandrial membrane potential leads tothe
activation of caspase-3 and the degradation of poly (ADP-ribase)
polymerase (PARP . Howewver, the study lacks mechanistic insights
and the mechanism of action for jaccasidin signaling pathways a5
anti-cancer agents has not been fully elucidated in rendl cancer
cells In this study, we Investigated whether jaceosidin induces
apoptosts in human renal Caki cols We found that jaceasidin
promoated apoptosis through Bax activation and downregulation
Md-1 and c-RIP expression

2 Materials and methods
21 Cell culture and materisls

‘Human renal carcinoma {Cakl, ACHN. A498, and 786-0). human
lung caminoma cells (A549), and human glioma cells (U251MG)
were obtined from the American Type Culture Collection (Mana-
ssas, VA, LBA] The luman umbilical vein cell line (EA hya26) was
gift from D TJ. Lee (Yeungnam University, Daegy. Koreal All cells
were cultured in Dulbecay's Modified Eagle’s Medium (WelGENE
Dasgu 10 fetal (WelGENE, Dacgu.
Korea) 20 mM HEPES buffer 100 Uiml penicillin, 100 jgiml
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YMI155 enhances ABT-737-mediated apoptosis through Mcl-1
downregulation in Mcl-1-overexpressed cancer cells

Seon Min Woo' - Kyoung-jin Min' - Bo Ram Seo' - Young Ho Seo” -

Yong Jin Jeong™ « Taeg Kyu Kwon!
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Abstract  ABT-737 is « BHI mimetic inhibitor of Belal,

combined treatment nrilh ABT-737 und YMI5S induccd

Bel-2, and Belw, and it has been reported for
cfizsts in various types of cancer cells. However. ABT-737
fails 1o induce apoplosis in cancer cell with high kvels of
Mch| expression. The pharmacological survivin inhibi-
tor YMISS has been reported to induce downrepulation of
Mcl-| expression. Therefore, we imvestigated the effect of
YMI33 to sensitine resistance against ABT-737 in Mcl-
loverexpressed human renal carcinoma Cuki cells. We
found that ABT-737 alone and YM 153 alone did mot induce
aspoptosis, but Y M155 markedly sensitized ABT-737-medi-
sizd spoplosis in Mcl- 1-ovemapressed Caki cells, human
glioma cells (U251MG), und human lung carcinoma cells
(AS549). In contrast, combined treatme st with ABT-737 und
YMI55 did not increase spoptosis in normal mouse kidney
celis (TCMK-1 ) and human mesangial cells (MC )L YM I35
induced lysosome-dependsnt downregulstion of Mel1
expression in Mel- l-overexpressed Caki cells. In addition,

‘Flectronic supplementary materfal The onfine versian of this
artscla Cﬂ.ﬂl 1 TisT 101040162938 4) contains suppismentary
‘maeriy, whech is available to authoreed osers.

Taeg Kyu Kwon
Swontk @dsme arkr
! Depustment of Immunclogy, School of Medicine,
Keimyung University, 2800 Dalpabeoidaro, Dalsc-Gis,
Daegu M4-701, South
Collsge mFIhnmfg Kaimyung University, 2800
Dalzuhecidsern, Dalseo-Gu. Daegn 704701, South Korea
T Department af Food Science and Technology.
Keimyng University, 2800 Dalgaheoidam. Dalswo-G,
Daegu M4-701, South Korea
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South Krea

loss of potential and inhibicd
interaction of Belxl and Bax. Taken together, oor results

suggesied that YMISS cficctively improves sensitivity to

ABT-737 thrugh downregulation of Mel- | expression

Keywords  YMIS5 . ABT-737 - Mcl-1 - Lysosome - Caki
cells

Introduction

The Bel-2 fumily comprises two groups, including mti-
apaptotic and pro-apoplotic prokins. Anti-spoptotic Bel-2
proteins. contuin Bel-2 homology (BH) 14 domains (Bel-
2. Bebal snd Mcl-1). Pro-apoptotic Bel-2 proteins contain
BHI-3 domains (Bax and Bak) and BH-only domein (Bad,
Bid, Bim. PUMA, and NOXA) [1, 2| Many types of can-
cer ane esistant to apoptosis through upregulation of anti-
apaptatic Bek-2 proteins [3, 4]. ABT-737 has been devel-
oped s a small-molecule BH2 mimetic that inhibits Bel-2.
BelxLL, and Belw with high affinity, eventully inducing
apoptosis in cancer cells (3], but ABT-737 binds 1o Mel-1
with much lower affinity. Therclor. cancer cells with per-
sistent cxpression of Mel-l o resistant 1o ABT-737-in-
dused apoptosis [6, 7). Previous studies have shawn that
combined treatment with ABT-737 and other drugs appear
anti-cancer cffect. through decrease of Ml expression
im various cancer cells including leukemin [8], melanoms
cells [91, colorectal cancer cells [10] and

I 17307248, ISSNiOriino) : 2267-7428

mmmzwmsm

& WERAB YR FUL

‘The Kowar Socisly of Food Frassryotion

Comparison of quality characteristics of Doenjang reduced of sodium
content
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Abstract
Aldiough Domang i  represestative traditionsl fermented food in Korea, made mminly from soybeass, it ba
Exurination.

the same mnge a: fhe contrel, The sodium content was reduced propartiomlly, and the amino acid mitrogen leel

was 500 e Therefore, fhis study

considered that 2 reduction of 25% of salt in the saaking water does not
Docnjang.

affect the quality of the Doenjang while reducing the codiun content of fhe final

M B

AL FWHO) 99 rhEg gk i 2000
(4O oF 5 gpe R FEha glek) Sudde
Al nhaw, shpe] 20009 S Y vEE 43
£ 4785 mg. 20124 4,546 mg, 0141 3890 mge w2
WHO Haaghal 213 ] S35 vhebde).
304 o) de] AL HEEE 20076 24.6%4 2008k
269%, 2009 30,3%% v Foh 2, Feiek dege)
A AEE B et da e 999 @

carcinamu cells [11]. In our previous siudy. cafistol over-
comes ABT-737 resistance via downnegulation of Mel-1
expression and upmgulation of Bim expression in human
renal concer cells [12].

&1 springer

*Comespanding awthor E-mail © yijecngifkim acks
Phons : §2-53-584-6525, Far: 83-53-5846524
Recemsd 31 Augwst 2017 Revised 24 October 2017 Accepred
30 October 2017

Copyright ) The Korean Society of Faod Preservation. All
rishts reserved.

£ g B3 A% Heanas), a8y g g
A7 108 %%] e DEL'D a9 & L), oo
ot B AAE Eolv| A8 g nag

F1ge] i gk »’J"M“ Eel7) 88 2
REN-E ‘-"JAI 4H F 2E BA UEE
43t Ay ] s, vEEe] 4 HH
A s G ﬁj‘-i—l FRE M slez
#s5|H ojed =1 *I’s et gz Mo, dele]
ME gl AT A5 A ez 201548
SRS Eew Rl AE SR AEsiae BEE
Fazetal ek, R, TR M 1970 SE) 3
B A R ok ’M% sl }%’* '}H%
& o 60% ghaalvly
sl W3, 42} mla: "Jlﬂﬁil U
A SR g de, T S
HEFYAARY UIE4F ol yuE A QB

-7 -

Unmami pepride directly binds to N96 and P44, 2 predicted negative allosteric site of KTASIR1G
hitter taste receptor

Yiseul Kim, FumYoung Kin, Lne-fin Park & Mee-Ra Rhvu

Rt P Keseaueh It G-t 13599, Kivew

The imeroctions. dntong taste modafities, sweet, wur, bitter, salty, and umaml, have lomg been suggestod by
psychiophysical and newrophysiolnpical studies, yet few studiey have attempled to sdress this issue ki taste recepton
We previeusly indicated that wmimi peptide effectively seduces salicin-induced ntracellular Ca™ Influs in cells
expressing KT ASIR 16 wing Ca® stgnaling assay, This peovides potential nsights into milt binding sites for biner
Inineteent liggand and ather heterologous wami tstant in bitter taste receptors. Hersin, we performed pofnt mutation
analysis to define whether of umami sctive peptide direstly binds 1 KTASZRIS 05 o negative nllesteris modulaor
Boeguse acidic pH was demanseraied w one of the crltical factors sesponsible: for the. hinemess-reducing In cells
expressing bittor taste roceptar, we controlled pH to exchule acidic pH influence from wnami peptides inall sy sy mems
Probenecid i& i negative allosterie moduintor of salicin, m srhosere ligand for KEASIRIG. Twn knows progenecid:
insengitive mutints HTAS2R 14 NSGT and PA4T swere thus selected for ex perimentud testing, As expested, salicin activated
NOAT mutant and no significnt attenuation of slicin-induced (i response by probenecid was observed. Like
probeneeid, umami peptide negatively modulies KTASIRIE wild type activation by salicin. but no significant ¢hanges
Inthe N9OT mutani-and PA4T miant. This provides evidende thal a potential multi binding sites pt least e wnami
pepilde and bitier ligand in NTASZRIG bitter tsie seceplor. Supported by IPET mant GA 6020002 und Nt gramt
AN 0001,
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Same Saltflastes
507 llessiSodium!

SAITREPLACERINKS

50%
Less
Sodium

Same
SaltTaste

with no metallic
aftertaste

Safe

Allergen-free*
GMO-free*

than Salt

In 2013, World Health Organization (WHO) issued a guidance recommending
adults to consume less than 2,000mg of sodium (59 of salt) per day.

~ Over 75% of the salt consumed is said to come from processed foods.

The di

of sodium reduced foods is crucial to lower sodium intake world-wide.
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