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Abstract: With the development of the food industry and the improvement of living standards, single-taste characteristics in food can no
longer meet demands. Some flavors in food cannot be described as bitter, sour, salty, umami, or sweet; such thick, lingering, complex flavors, as
well as a series of strong, overall well-rounded, and balanced sensations are known as “kokumi”. Kokumi substances have no inherent flavor, or
have only a faint taste, but the addition of small amounts of kokumi substances to basic solutions can change their taste. This paper summarizes
the classification, measurement methods, and isolation and identification methods of kokumi substances, and the composition and characteristics
of peptide and non-peptide kokumi substances. Preliminary determination of the advantages and disadvantages of kokumi substances was
conducted by comparing the results of sensory evaluation and calcium-sensing receptor (CaSR) assays. This paper also introduces methods for
the isolation and identification of kokumi substances, such as ultra-filtration, gel permeation chromatography, preparative reversed-phase
high-performance liquid chromatography, and time-of-flight mass spectrometry (TOF-MS). Domestic and international research on kokumi
substances is summarized, and a theoretical basis for research on kokumi substances is provided.

Key words: calcium-sensing receptor assay; isolation; identification

BEEARHI AR, AT i B ESR AN 2 R
BRAEMIRE R =1 b, AR S P i KR 77
Fettke BRI R AIEAT R FER, s A4
RO M) A2 . BRI i 2 ) R
ks BHA: 2015-12-17
ELWMB: EEMRHELRESKEIE DPRIIT (2013) 5 6-10 5]
fE&E N HiF (1978-), 5, #L, ¥, HRFE: RRNKLFE
BRES: FEET (1980-), %, 1L, BNEMIRER, W5AmE: BRER
T

374

I I PN PR MACER TR R o AR AN firh it R VA
VIRRPERI PN BT T, Ul AN R o oS m]
LB B RO AR . vkt iy e e i K
BN T 5 SRR R SR EE A &, P E
FRIRR 7 R SR o

R AH e ML ST R DU R EEARRGE . SR
VTR R AE 1908 41 Tkeda 7EIFAT R BN AR
B, ISR AT A el o 28 umami™,
B AL T — LI A BT R, B SR



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

M SERRAMEER . BEE AETS R BN,
B[R DA T RET R AT SR A L0 s
ToiF B —HR Ok IR, LR, R, &
UL G A e, AR RSO RS Rt 2K
IR A 4 A <kokumi™™ ., 7E AT R HH AT BEXT
IR AN kokumi WRHERR € XA RURYE, Chris F0H
R SRR S HOWRIE”,  kokumi 405 U i 2L TR )
W, IR DA S, — b R, Kokumi JEBE 515
BN R 2 DA A . flidFs H R RN A
PRI AR A — PR SERERIE, T kokumi )5 e
FLAIR SN — LU R 2 L ARG B S5

Kokumi ¥ 7E H AW BN Z RN, T
FESRIKE kokumi )T KUK IFIRIE S BT 2 . &0
HH) kokumi #)J5 KR A2 AE ARG R
ASCAERT ABE SRR E AT S 45004y, EEAH
kokumi 475 FIARE « R 4325 45 v 925 LA K% ] P
AR . ASCBIEMEZ N T i# kokumi #),
N kokumi AR IR AT KIS

1 kokumi ¥IFRAVEFS

Kokumi S MRAEFHE IR LA AAEIRSR (R
1) Rk (F2) Fifh. HETAILK kokumi 24

JRCAREEONE W, p- R H IR - & B LA
B4 1 IR SEEES, SR1TT Kokumi 45 2 7E
KFFHIKED R B, 2% e RPR T kokumi
JRURARR P 1 32 A — S S TR S A KR S-FH
LR BRI AN p-L- A J-S-Ja T k- L2 B R
B, e PR B T SR A kokumi B4R, 1%
P-4 P 25 -S- A - -2 It 22 R M R 5 -S- P s 22k - -
bR R AR, Kokumi 45 FE AR R i 4 5
Ank—FEE BARM B AL SRR, FH2 EARFEIM
BV kokumi B AL SHURA—FER . RITE
FEHA, Kokumi ¥R B 3EAT — >+ #E i 3,
Ueda S AR I BEH K (GSHD) B 81 & kokumi
PURAF £ 2400 0.02% 1) GSH BISFRIEAN A= A7)
B g, RERINT I O L AR R
TSI H KR A Rz s A IR L U R, (EG R
T R A X AR EIAE AT T o kokumi USRI
WA T K AR e Y R T Bl R TE TR
W ABASIN/ER kokumi )5 AT DL 25 FRAREERY)
RS E RN IMP (I B{E . [H1 kokumi 47)57 AT LA
KEOA S REfs il ) B RS TH IR IR FEA
S BRI B o I 5 RS A R RS2 11
—RW .

= 1 JEBKZE kokumi B4R
Table 1 Non-peptide kokumi substances

JRH FALL 38 B AR KE Tk Kokumi Z#/% i
bk, BT itk K. S-FAL-EMHABTA. L4
K3 HOKZR. BR. B VRE IR, ik
" e bk * Bt IS4 A AL S
o ) ) - BB A-S- A AL PR AR T AR AR R
HE UK. BRR BTG ik BERE SR
-S- Pk gL R B TR AR
A FHiB4EIR (160°C) B IFIRIE A5 C - A AR & BE R 11
AT, RIRLEE
F8F  FMEREBTAREK T ik, b WUEE:. JLELET 12
%, HERORADE S
B2EL HOKAR, KBRS ARAMGE  —AURE, MR 10 Bl ot 2 A0 13
4G HA R A E Y
@ e AR 14
BT

MR 1 AT RLE HKFR AR 2 ) kokumi /B4
WA SIEER R, WEERTTRE T RIRE
TR SBET o L JR PRI T R IR A P e () e 4 4]
EBEMIRAE, FEE S LA R RS SR T R
TR R IR K, B AR AT YN
Femt, AHAME SRR R, X TR
P& kokumi KUY S B &
ATETT LA LR ET . IUVEER DA ARt kokumi
JEPIT -

M 2 FTLURI, TR T i kokumi JEFRIIRSE
Z &K Gly. Glu. Arg fl Ala IXSUEIERR, IEH KIS
A Cyso B THATEWBBHEHIL, y-glu-val-gly 1)
kokumi FFEEEEE, kuroda 2544 y-glu-val-gly A EIRS
BECE IR v B A TR EIR . FEA
A AR T P ot ) 2 e A PR ARG o e e
J LRI PR HER 7 SAS R i P
JRERI A AR SR 3 ], e pHL Pt
AHERIIZMEE ST, TR R B L AR £ v B 2

375



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

JRAID ) S S IR 2P E ARG o BT TR Arg.
Leu. Gly. Phe Fl Pro XSSk I 2 B S iR 32 1
EE G — BT, MR RBK v SRR A
TRAEANEZ 5 Tk e, ATk, % 2

%A kokumi MKRIASHER G KRR, (Xt
B, T IR R F A BT
55 Kokumi KURASE. SCHHIMAY L IRERIZ IR
SRR, {EIFR AT B R

%% 2 BKZE kokumi #/R
Table 2 Peptide kokumi substances

5 S ! . 5%
JRAt ST ¥ Tk i 21 .
ik LAk
BIALEE Py e
41 RAKIRAR . BT = xﬁiﬁ; ‘%Bﬂﬁ& Lys-Gly-As-Glu-Glu-Ser-Leu-Ala 15
&ALk FiA
- o AR CE B IR y-L-glu-L-leu. y-L-glu-L-val.
xE KA it FAORAM . 7
b Az IR y-L-glu-L-cys-f-ala
i
5 1k 4nEs KR Btk RAREE SR 10 #F y-L-glutamyl dipeptides 8
Y o b Lo N L o y-glu-(leu/val/tyr). ala-leus. GSH. leu-lys
Bt BAGEIR, B JEEE. R RATEE SRS 16
= o 6.3 ( gln/ala/glu/thr )
=) G
. -+ B
T KR R AL F“mf,ﬁfjﬂ R y-glu-val-gly 17
vk
e
) Y T T L
L&h BefR . BAR G e 72 11 A 8-9 MRS BR IR AL ARSIk B 18
N TR ATRE 1A i
: i
‘ AR i B
=3 Kz FrAAL % " y-glu-val-gly 10
ik
k. st Gly-Pro-Asp-Pro-leu-Arg
€ o /} x:x; S a2 a2z
AR, KR ’ - BANEiE B IR Tyr-Met. Asp-Pro-Leu-Arg-Tyr-Met. 19
e 6,3
’ " Val-Val-Thr-Asn-Pro-Ser-Arg-Pro-Trp
s S AURHCE AT
BESLUA 75 fill KR eI RAR o Pro-A-Ala-B-Met-Cys-Arg 20
N ATH ) i
BN 7%
SR s
Hih SR B, R AT AR mxi&jggla B y-glu-val-gly 21
vk
= 5% i p
it LRB S LFR FTHEAL ra}i&;ﬂgia ke y-glu-val-gly 22
pANG:]
2 kokumi YIBRAYRENT7E 2.1 R ZARE

BT kokumi ¥ 5t A< & I & A 8UACH MG
kokumi ¥4, /D) kokumi 45 A7AE (S A] DL 21
SREIIAR,  PRIERA 10 FH —Fhali i A4 5
VE N bR SR Il B8 1 kokumi 58P, HETx T
kokumi 475 (PRSI 77 ¥ 32 LA T4t 5 B ik
JE AT FRAT AR B2 AT AN T R A 7 Rl PR B B VR
ik

376

AN AR (CaSR) A2 MBI EA 7 4
PSR BU) G 3 AR AA, B TiZ2832 K C SRS

TR, 1078 NMEIERRTRIEA . CaSR X
HERF NAR N SRS R B HE R EERER, e BU

AR 85 B T AR . R P S KT
CaSR g1, CaSR 3L ad K mT LA FFUIR S5 A 70
Wey RIS FEES R, I RIS A HRME DL b



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

MR RS AEHRF ML I 1R 7KF CaSR AMUAEET
FEDR 55 B R B U PP 20, i HLIE A Hfth— S b
ik, Wi OAE Bl BIIE. R RR A R4,
XKW CaSR 25 7 AR — L8412 ThER,

ORI B AW BRI AR
kokumi REMHEA 5 BT AR N AR R85 BUBESZ 7R 1T R
BT R REARPY . BT R M Ra Mt
H KX kokumi JEA) )5 st id i A\ A4 A RIS B2
AR, HATE M EFEN] kokumi EVEVIT, EE
Wl - 2R - W R, IR AT DU
ARG ECRE R, 2 RTAORT S R IL, CaSR 7E/NRR
(RIS 4 P (A R AEAERY, Ninomiya At i) 7] 2
WARAEFR /N R —HR G AE NS R L A0 N ] Ca
BT Mg B 75, McCaughey 2535 A 77 A FIAS %
R R, TR R AR N RS T
(LR, IR BUAS a2 i R, L ik
W FE 3R BN 1) A LI TR g i . 3,
Bystrova -t & CaSR 7ERK 4RI FEEH IR,
FHHBBN7 NPS [ R-568 F1 J LA ZZEHL 7] LA | ek it
R Ohsu 25 N IR 5 PR Fh 44 B AT A5
FVEFE p- 2k A =K A kokumi W40k, 1X
LA RSN AN kokumi R BT 58 2 8] 45 M 5
AR Ak, VP2 - E B CaSR HIEEh,
XL o HAT I SRR, I R -2 250H ik
ST 1 kokumi #7500

N T A kokumi 45 (142U B AN A B AE R IE,
Maruyama Fth ¥ [5] FK Calcium Green-1 JZEE]/IN s
LAl g ol Skaiil: s S NI P e R AT G wU
SR, N TR AR ERAL Y kokumi 45 n]
SIS T AR A B IR FEISE . 24 CaSR
7 NPS1234 FAL S (AR , X R GUga i .
RS AR B CaSR A W i 4H 2 kokumi #/5i47]
SCIRTINES ,  BATTRTER R R L AR R W 2
B —RE, T AR,

22 REITH

A TR TE B A A AT I SR A, AR
R ARG A AR R AR — 124 F
il VR PPN VA S R R A BN B A
CRLvE . WUt sty Wr s fivkns), I8IE S . 307
R AE e B A AN AR RIS, Bm it
ittt SRR BT A0,
Ueda B K BCE VP2 1M H T kokumi KUK
% e, A b rh kokumi #JF R1BCE VEAN 5 K80
IXFERD: BEEL 10 44 (18~25 %, BAc&f) e

Wb, AR IR R FLER . S
A E IR T, R BRI X S A AT |
g, AR FS NI — e W B A e B RS 1 535
PR, ORI ABOX Y kokumi 41, (EfdAi1fE
H 1% L B AR I 8 FHE 5 HERR IR &P aE Ry
Mo SRIERH SIS RIS 0 IO B2 Sz ak
FERIAR, BB FERE IR, Eid s
R, UL B T, — R 9 4>
% (0~9 73, 0 I FRoRBAH B 9 AR A
FRRERFE R SR) MOEMTEEHT, SR N TR
TESVEA 2 A m A SR RS AR, RIfE
PRIV VRAE PR VPN T, AR S 40T
2 AR R Ak

Kokumi 457 B T 7K HO& WA MRIE 1 3l ik
TEARVR, (B 245 A 3L [FIAF AR BT BA 5| S ak &
SRR, B AR . Miyaki SRl
EE VN AR IR y-Glu-Val-Gly 2139+, K
PLAE 99% [ B A5 /KT AT DL 25 38 IR i P S R
U, T BT 95% 1) B A5 K- B A &
y-Glu-Val-Gly ) X [ 20 75 % 5 A9 v 3 11 3 B0,
Miyamura JHEILEE PN KA p-Glu-Val-Gly MK
FEARAE e Hh A AT DA SR T PRV SR R 1R
[40]

F% 7 kokumi #)ffi{E>N CaSR f3zh7, CaSR A]
DU I X S R s, flan: BHES 728, 2RI
G 2 A IR SIS A A feoks 2 1 AN R
AR AT LR Kokumi #J5 2 — RS S0 Eh
A, BRI AT R A N B IR G N, (H— L
B SRS, Ktk CaSR J7EX
ATLAX kokumi PIBGHEATHIAiiE, FRATEEE &
I 777200 kokumi AT FHAD L. T EE
VAN 71552 38— 3 W PR 2R T R e L B B DA
SR REPIRAS . RIS, DRI ek
SARVERURE VI A5 SRA I S T 2 4 i
TR R B I

3 kokumi ¥IFRAI BIMEHILEE

Kokumi ¥)J51 % DUIKIE VL, Kokumi P/ — R
IR ST BRSBTSyl iE ik
AR R RO EL T 55, %) kokumi PB4 T 45 5E (Y
TTFEA FHENZII AR . 70 %5E kokumi W5
— R 1.

3.1 A
R A BRI LA P M A FE A 34548

377



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

377, @I LA A LA SRR 23 s i v
WRAR 73, AR B RN 7 S AL i H
I — Rl A RO IR B AR T 2T
(441, Masashi Ogasawara ¥ K 57K iR A RGEIESS 2
1000~5000 u HIK SREMER, 1B TRAARE & 4B 56
ER Y IV S EPOREZS SV Y - NA e )bei e blice s i
THEHN 1000~5000 u HJ“SERAER IR ZR AT E]
OB RIS WD 2 RS T NG o L ) SR 1
TR it TH] B A A SR,

Y. eSS
Pl — e
HIrF

FIAL LA 5O

]

| AR B P2 Fi |
BEPEERIE

HL4Fj RP-HPLC

| 5 B — [ LA -+ |

TOF-MS/MS
B # HPLC-
MS/MS

[ @ik —msit

JWIL CaSRE S IEE AN LAAUEIKE
RS — P e R TR
kokumi#) it

Bl 1 kokumi HIFRENSY BEERE T A MAIZE

Fig.1 Flow chart for the identification of kokumi substances
32 BRI e

T 3o Tt 2 1) VR PR P 58 ) PO LR 2 R A9
BT BT T30 BN o BN FIE R
AN SRS, B DR R TR B e it
SKIMEEI BB . AR EERAE G-15.
G-25 F1 G-75 & . Xl S5iaid {8 A TSK G2000 ##fik
PR B AR o 1IXS PIGEEA T 23 B A AN 2H 43 (BI<200 u,
200~500 u, 500~1000 u, 1000~3000 u F1>3000 u)
AWERA LR, 25 FRIUCTREZE (<500 w)
S IR ORI 2 RS s 5 XU A 7R R ) E B2 BT R

[46]

3.3 RAE-TE R €

FEEUE . EBO R A R AR 43 E /N R ok
WA BT WA TR, I AN R e
AR B — AL IR, 3R 7 LA G X B
R — D B A, 300 I F RS I8
SN PR et DS RS R S el 2 N Wi
17438, Bt H)45 RP-HPLC Ahbheid e fa it 155
(1)K R rh SRR ik — P AT Ay Ak, EEid
MALDI-TOF-MS #7558, 7ral &5 K453 21
Cys-Cys-Asn-Lys-Ser-Val (CCNKSV) Sk, MLk
[ rH 755 Ala-His-Ser-Val-Arg-Phe-Tyr (AHSVRFY)4:

378

RS,
34 ikt

Jo 3 e A FIZ ARG P E DR 8 Bh B 1 4%
JF AT LA RN T HEAT 43 3 JE X A T S e 1 . B
HIFEHARIIR R, RS-t b 8 ) R BT
i (MS/MS) K & 2 DU ¢ AT J5 16 I ] % A7 5T 1
( Q-TOF-MS/MS ) F i Bl I ¢ filt Mt e = i 1%
(MALDI-MS/MS) %5, B 520 s o KSR
HATATEE, ECRHEIERINESR RS2/ T
3000 u PR FREZS, SRJEIL B 7203 (it FEH:
RGPy B ik, e fa R P R A
KATIHE TS (UPLC-ESI-MS/MS) St iblieict i o i
REIEANH TSR, BETENTNEE 2
KEMIIRIATHE 43 FiEpiEERR AN 3 A2

M 2RI S SRR — P T2 AR 2 5 3
[F%5 10 EAwe BT RS R IR U 20 85 %8 71
WAZER, NUHEAT A GOEEIER %, W
FRITEBA B AN, B2 7 REIA BIERAR (1) 53
AR
4 FRREE

BEE NS A S AR & IR e, A
ATXT B R SRR iy, VBRI B 3%
R EY . MVREHENEE. SEhsimEEr ey
ST 1 W R T R A 3 T AR R PRI AR Y . T I = 1)
Kokumi 455 iT ASE I VAR R R, LIS 198
. FESEIAEH A . BRI kokumi 51
RN, K R A 21 kokumi UK
REPESRIRIZH 2y Tk Ak S AR VA i R I R B P A — MR
LTIl B AR IR R R RS B0 H AR
kokumi RURAE,  H 41 kokumi 45 FAR 56 T b L
il SR AER S 20 M RS 5 A% A FR it — 2D B

A LK

[1] Kohyama K. Oral sensing of food properties [J]. Journal of
Texture Studies, 2015, 46: 138-151

[2] Ikeda K. New seasonings [J]. Chemical Senses, 2002, 27(9):
847-849

[3] Yamaguchi S, Ninomiya K. Umami and food palatability [M].
Springer US: Flavor Chemistry, 1999

[4] Ueda Y, Sakaguchi M, Hirayama K, et al. Characteristic
flavor constituents in water extract of garlic [J]. Agricultural
& Biological Chemistry, 1990, 54(1): 163-169

[5] Winkel C, De Klerk A J, De Rijke E, et al. New



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

[11]

[12]

[13]

[14]

[17]

developments in umami
Chemistry & Biodiversity, 2008, 5(6): 1195-1203

Ueda Y, Yonemitsu M, Tsubuku T, et al. Flavor characteristics

(enhancing) molecules [J].

of glutathione in raw and cooked foodstuffs [J]. Bioscience
Biotechnology & Biochemistry, 1997, 61(12): 1977-1980
Andreas, Dunkel, Jessica, et al. Molecular and sensory
characterization of gamma-glutamyl peptides as key
contributors to the kokumi taste of edible beans (Phaseolus
vulgaris L.) [J]. Agricultural and Food Chemistry food Chem.,
2007, 55(16): 6712-6719

Simone T, Andreas D, Thomas H. A series of kokumi
peptides impart the long-lasting mouthfulness of matured
Gouda cheese [J]. Journal of Agricultural & Food Chemistry,
2009, 57(4): 1440-1448

Ueda Y, Tsubuku T, Miyajima R. Composition of
sulfur-containing components in onion and their flavor
characters [J]. Bioscience Biotechnology & Biochemistry,
1994, 58(1): 108-110
Motonaka, Kuroda, Yumiko, et al. Determination of
y-glutamyl-valyl-glycine in raw scallop and processed scallop
products using high pressure liquid chromatography-tandem
mass spectrometry [J]. Food Chemistry, 2012, 134(3): 1640-
1644

Nishimura T, Ai S E, Nagao A, et al. Phytosterols in onion
contribute to a sensation of lingering of aroma, a koku
attribute [J]. Food Chemistry, 2016, 192: 724-728

Shah AK M A, Ogasawara M, Egi M, et al. Identification and
sensory evaluation of flavour enhancers in Japanese
traditional dried herring (Clupea pallasii) fillet [J]. Food
Chemistry, 2010, 122(1): 249-253

Andreas Georg D, Thomas H. Bitter-tasting and
kokumi-enhancing molecules in thermally processed avocado
(Persea americana Mill) [J]. Journal of Agricultural & Food
Chemistry, 2010, 58(24): 12906-12915

Koo S H, Bae 1 Y, Lee S, et al. Evaluation of wheat gluten
hydrolysates as taste-active compounds with antioxidant
activity [J]. Journal of Food Science & Technology, 2014,
51(3): 535-542

Yamasaki Y, Maekawa K. A Peptide with delicious taste [J].
Agricultural & Biological Chemistry, 1978, 42(9): 1761-1765
Liu J, Song H, Liu Y, et al. Discovery of kokumi peptide
from yeast extract by LC-Q-TOF-MS/MS and sensomics
approach [J]. Journal of the Science of Food & Agriculture,
2014, 95

Miyamura N, Kuroda M, Kato Y, et al. Determination and

[18]

[22]

[24]

[25]

quantification of a Kokumi peptide, y-glutamyl-valyl- glycine,
in fermented shrimp paste condiments [J]. Food Science &
Technology Research, 2014, 20: 699-703

A VE I 22 LR B ) SRR R A (BT T[], £ i
B2, 2010, 31(7):140-145

WANG Bei, XU Shi-ying. Identification of Kokumi taste in
Hydrolyzed milk protein [J]. Food Science, 2010, 31(7):
140-145

Wi L7716 B9 SR A s 7K S S R A ) 20 B A B 544
52 [I] F R R 2], 2014,37(5):135-142

TAO Zheng-qing, LIU Deng-yong, DAI Chen, et al. Isolation
and identification of flavour peptide from nanjing cooked
duck [J]. Journal of Nanjing Agricultural University, 2014,
37(5): 135-142

XIYE NI, T8 B, 55 FRAE S SUR 7 LA A 2R AR 1
X E [T AR TR, 2014,8:38-42

LIU Yuan, QIU Chun-yang, WANG Xi-chang, et al. Isolation
and identification of flavour peptide from cultured puffer fish
[J]. Modern Food Science and Technology, 2014, 8: 38-42
Kuroda M, Kato Y, Yamazaki J, et al. Determination and
quantification of the kokumi peptide, y-glutamyl-valyl-
glycine, in commercial soy sauces [J]. Food Chemistry, 2013,
141(2): 823-828

Naohiro Miyamura, Yuko lida, Motonaka Kuroda, et al.
Determination and quantification of kokumi peptide,
y-glutamyl-valyl-glycine, in brewed alcoholic beverages [J].
Journal of Bioscience and bioengineering, 2015, 120(3): 311-
314

Motonaka Kuroda, Naohiro Miyamura. Mechanism of the
perception of “kokumi” substances and the sensory
characteristics of the “kokumi” peptide, y-Glu-Val-Gly [J].
Flavour, 2015, 4(1): 1-3

JE TR A TR R SR DI RERIE 7T [T]. A A A, 20056
38-42

ZHOU Xue-song, ZHAO Mou-ming. Study on the seasoning
effect of peptides [J]. China Condiment, 2005, 6: 38-42
Matoba T, Hata T. Relationship between bitterness of
peptides and their chemical structures [J]. Agricultural &
Biological Chemistry, 2008, 36(8): 1423-1431

Pripp A H, Ardd Y. Modelling relationship between
angiotensin-(I)-converting enzyme inhibition and the bitter
taste of peptides [J]. Food Chemistry, 2007, 102(3): 880-888
Thao Van Ho, Hideyuki Suzuki. Increase of ‘Umami’ and
‘Kokumi’ compounds in Miso, fermented soybeans, by the
of  bacterial

addition y-glutamyltranspeptidase ~ [J].

379



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.12

(28]

[29]

[30]

[34]

[35]

[36]

[37]

(38]

[39]

380

International Journal of Food Studies, 2013, 2(1): 39-47
Brown E M, Gamba G, Riccardi D, et al. Cloning and
characterization of an extracellular Ca®"-sensing receptor
from bovine parathyroid [J]. Nature, 1993, 366(6455): 575-
580

Chattopadhyay N, Vassilev P M, Brown E M. Calcium-
sensing receptor: roles in and beyond systemic calcium
homeostasis [J]. Biological Chemistry, 1997, 378(8):759-768
Brown E M, Macleod R J. Extracellular calcium sensing and
extracellular calcium signaling [J]. Physiological Reviews,
2001, 81(1): 239-297

Dunkel A, Hofmann T F. Kokumi flavour compounds and
use: US, US 8147892 B2 [P]. 2012

Takeaki O, Yusuke A, Hiroaki N, et al. Involvement of the
calcium-sensing receptor in human taste perception [J].
Journal of Biological Chemistry, 2010, 285(2): 1016-1022
Gabriel A S, Uneyama H, Maekawa T, et al. The
calcium-sensing receptor in taste tissue [J]. Biochemical
Biophysical Research Communications, 2009, 378(3): 414-
418

Ninomiya Y, Tonosaki K, Funakoshi M. Gustatory neural
response in the mouse [J]. Brain Research, 1982, 244(2):
370-373

Mccaughey S A, Forestell CATordoff M G. Calcium
deprivation increases the palatability of calcium solutions in
rats [J]. Physiology & Behavior, 2005, 84(2): 335-342
Bystrova M F, Romanov R A, Rogachevskaja O A, et al.
Functional expression of the extracellular-Ca**-sensing
receptor in mouse taste cells [J]. Journal of Cell Science,
2010, 123(Pt 6): 972-982

Yutaka M, Reiko Y, Motonaka K, et al. Kokumi substances,
enhancers of Dbasic tastes, induce responses in
calcium-sensing receptor expressing taste cells [J]. Plos One,
2012, 7(4): e34489

155 F PR A . it XU A 22 (M. A it o P
f#t,2013

FENG Tao, TIAN Huai-xiang, CHEN Fu-yu. Food flavor
chemistry [M]. Beijing: China Quality Press, 2013

Miyaki T, Kawasaki H, Kuroda M, et al. Effect of a kokumi
peptide,

y-glutamyl-valyl-glycine, on the sensory

[40]

[41]

[43]

[44]

[45]

[46]

[47]

[48]

characteristics of chicken consommé [J]. Flavour, 2015, 4(1):
1-8

Miyamura N, Jo S, Kuroda M, et al. Flavour improvement of
reduced-fat peanut butter by addition of a kokumi peptide,
y-glutamyl-valyl-glycine [J]. Flavour, 2015, 4(1): 1-4
Hee-Chang M, Franks A H, Culverston E L, et al. The venus
fly trap domain of the extracellular Ca**-sensing receptor is
required for L-amino acid sensing [J]. Journal of Biological
Chemistry, 2004, 279(50): 51739-51744

Young S H, Rey O, Sinnett-Smith J, et al. Intracellular Ca*"
oscillations generated via the Ca’'-sensing receptor are
mediated by negative feedback by PKCa at Thr888 [J].
American Journal of Physiology Cell Physiology, 2014,
306(3): C298-306

Quinn S J, Ye C P, Diaz R, et al. The Ca2+-sensing receptor: a
target for polyamines [J]. American Journal of Physiology,
1997,273(4): C1315-23

Kapel R, Klingenberg F, Framboisier X, et al. An original use
of size exclusion-HPLC for predicting the performances of
batch ultra filtration implemented to enrich a complex protein
hydrolysate in a targeted bioactive peptide [J]. Journal of
Membrane Science, 2011, 383(1): 26-34

Ogasawara M, Katsumata T, Egi M. Taste properties of
Maillard-reaction products prepared from 1000 to 5000 Du
peptide [J]. Food Chemistry, 2006, 99(3): 600-604

Liu J, Liu M, He C, et al. Effect of thermal treatment on the
flavor generation from Maillard reaction of xylose and
chicken peptide [J]. Food Science and Technology, 2015,
64(1): 316-325

Dang Y, Gao X, Ma F, et al. Comparison of umami taste
peptides in water-soluble extractions of Jinhua and Parma
hams [J]. LWT-Food Science and Technology, 2015, 60(2):
1179-1186

Fu Liang Han, Yan Xu. Identification of low molecular
weight peptides in Chinese rice wine (Huang Jiu) by
UPLC-ESI-MS/MS [J]. Journal of the Institute of Brewing,
2011, 117(2): 238-250

Lee S H, Eom S Y, Park J S, et al. Method for preparing
natural Kokumi flavor: US, 20150296848 [P] 2015-10-22



