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Separation and Identification of Umami Peptides from the Enzymatic Hydrolysate of

Stropharia rugosoannulata and Their Synergistic Umami-Enhancing Effect

CHEN Rongrong'?, LI Wen', WU Di', ZHANG Zhong', BAO Dapeng', CHEN Wanchao'**, ZHANG Jingsong', YANG Yan"™*
(1. Key Laboratory of Edible Fungi Resources and Utilization (South), Ministry of Agriculture and Rural Affairs,
National Engineering Research Center of Edible Fungi, Institute of Edible Fungi, Shanghai Academy of Agricultural Sciences,
Shanghai 201403, China; 2. College of Food Sciences & Technology, Shanghai Ocean University, Shanghai 201200, China;
3. Shanghai Baixin Biotechnology Co. Ltd., Shanghai 201403, China)

Abstract: Umami peptides from the enzymatic hydrolysate of Stropharia rugosoannulata were separated by ultrafiltration
(UF) and gel filtration chromatography (GFC) combined with sensory evaluation and electronic tongue analysis. Fraction F3,
with the strongest umami intensity, were identified by reversed-phase high performance liquid chromatography-tandem mass
spectrometry (RP-HPLC-MS/MS). The identified peptides were synthesized and evaluated for their taste characteristics.
The results showed that eight umami peptides were identified in fraction F3, namely ELWR, RLVDR, KPDNR, AHLRF,
LDWDR, LAEWR, DDWWR and EGHKGW, and all of them possessed umami characteristics and umami-enhancing
effects with thresholds ranging from 0.30 to 1.33 mmol/L and from 0.53 to 2.43 mmol/L, respectively. All peptides except
LDWDR showed different degrees of umami improvement in monosodium glutamate (MSG) solution, ranging from
0.18% to 61.12%. ELWR, RLVDR, KPDNR, AHLRF and EGHKGW showed good umami-enhancing effects at low
concentrations. The peak concentration of RLVDR and KPDNR for synergistic umami-enhancing effect was 5 mg/mL.
LDWDR, LAEWR, DDWWR and EGHKGW reached the umami peak at 4 mg/mL. The amino acid composition and the
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spatial structure of umami peptides could affect their taste properties. The results of this study provide a theoretical basis for
the development and utilization of umami peptides from S. rugosoannulata.

Keywords: enzymatic hydrolysate of Stropharia rugosoannulata; umami peptide; isolation and identification; synergistic
umami-enhancing effect
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Yamasaki %™ FH A AR (B0 FE /- PO AT, 38 I B ik
8. BE AR E TR AR YK, Ao UK
(H-Lys-Gly-Asp-Glu-Glu-Ser-Leu-Ala-OH) 545 M
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v 5 T LR R R VR (1) A R} o) 6 0 R JER PR R AR AH R
. SR 2 B EEIR ) BT IR AR SR R SR B R KRR
RECNEZ, REEZEMHEE”KE, gHEEAS
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GFC) I v i ROBUAH € 1% - R BK B 1% (reversed-phase
high performance liquid chromatography-tandem mass
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Table1  Soluble peptide contents and sensory analysis of the enzymatic

hydrolysate and its fractions separated by UF and GFC

A ) I sk
Bifdy)  245.45+6.96° 32 WS ek, RREEE, HEERI 5
Ul 235.0546.50° 16 e, BRI,
U2 241.76+4.80° 32 BB, R BT
Fl 440.814+4.32° 16 PR, Rk, S
F2 173.70£0.43" 64 LR, BRERR, AL BEEER

F3 389.42+47.74° 64 Hk, BREE, B R
e FAIARNS FREORZEF B (P<0.05) « TH.
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Table2  Taste characteristics of the enzymatic hydrolysate and its 10041 i
fractions separated by UF and GFC ‘
il MORRRIE  WORRE BERRURE BURRRE AbRaRE §<
Bl —56.534084° 82940350 18024035 02740.14° 7324058 g 50+
UI>3000Da —52.10£0.58" 7914038"  1680£026' 029£0.15°  7.25£049° = L i1
U2<3000Da —55.834£0.65 8.80+0.37" 18.08£0.22° 027+0.15" 7.1940.42" 0 H el | H
1 T T T T T
Fl —3260+024" 6914033 11.5140.10° 0354027 643+0.26° 0 100 200 300 400 500 600
F2 —61.20+0.39° 9554053  19.594+020° 0.25+0.15*  7.20+0.22"
F3 —60.474098" 11694028 20.66+0.13* 023£0.16°  7.75+0.20*
RV
e T e o
Rk o B 100 N A T R
—— v : ;
8{ ——U2 = o
7 —o-Fl @ :
—o—F2 &£ 50 : : yz
——F3 P i b2NH, T K
7 [ e
LN “ | bi‘) Ny w0
i 2Ny
/// 0 Mu'\nlhu I‘y\ﬂih\lwl‘ ll-Hh : : | :
0 200 400 600 800 1000
mlz
KIFDNR
1004 "= b i
o V2 : :
JRIE L ‘ yi
e
P M. EIERIGFCALS RS 3k 2 sl
Fig.1 Radar map of sensory evaluation of the enzymatic hydrolysate Fod 3 [
m qoyl :
and its fractions separated by UF and GFC = i ENHE 1
‘ L e y4-NH; :
0 I\M L, \I‘]Lu m ‘I\I\b’n‘ MREREY }Ii
3500 o 0 100 200 300/ 400 500 600
7 — miz
3000
5 2500 Kl
<
g 2 000 B3
21500 ATILRF
<1000+ 1004 TR A s
500 A, 5
04 T T T T T T 1 § y2 )33
0 50 100 150 200 250 300 350 ) 5 &
Ve []/min H# 50 Lo
& w2 bHILO
2 U245 MGFCHE z SR
Fig.2  Gelfiltration chromatograms of fraction U2 ‘ |
0 I P
3 g o o 0 100 200 300 400 500 600 700
2.2 RP-HPLC-MS/MS¥s i K BR i 75 i ik 45 IR miz
FIFIRP-HPLC-MS/MS % F3 20 43 b fisf wk ik 3f 17 %
S, KR8 K ZHE (ALC>95%) (F3FIE3) , 434l
LDW|D|R
NGlu-Leu-Trp-Arg (ELWR) . Arg-Leu-Val-Asp-Arg 100 fljj‘jj ; woy o
3 Lo s P
(RLVDR) . Lys-Pro-Asp-Asn-Arg (KPDNR) . Ala- 1 | ¥ B
. ® ‘
His-Leu-Arg-Phe (AHLRF) . Leu-Asp-Trp-Asp-Arg = 0 H
504 H
(LDWDR) . Leu-Ala-Glu-Trp-Arg (LAEWR) . Asp- ablh | 1
B ‘ | . H
Asp-Trp-Trp-Arg (DDWWR) . Glu-Gly-His-Lys-Gly-Trp = ‘ 5\”“"?*‘ # \ ‘ H
. i b2
(EGHKGW) , Ej(%@'&g“"\‘& Euﬂﬁkj\jj& éj\%f)fri 04 .‘H“ \I‘\mmhhhlw‘ ul .‘ L . II ‘.l
0 100 200 300 400 500 600 700
mlz

1602317 6~776.324 2 Dax |i].



70 2024, Vol.45, No.0lI

E6miltl =

XY TR

LA iR
100_‘—[,“1 i AI?IWRE - LA&:\YW;\K
= 2 SR
‘ i}
N
g § 3
H 50+
= 1 |
) \ ﬂ
0 i .“1 ‘HI\ ‘“‘. “H.

T T
0 100 200 300 400 500 600 700

mlz
DiDfy Wk
F—D——D— WWR { bMax
1004 *—TWw f—D—f—D—{yMax
[ [ 2 : ; i
g 3
o ¥3
# 504
ﬂ; 1
Z ol
o224 | |y :
b1 “ ‘b l pre[2+] v I
0 Hﬂ \h I \‘Mluhl b [ i i
T T T T T T T
0 100 200 300 400 500 600 700 800
mlz
GG
100 S SR e T
g
i § i
'\Jr 50-§ l :11=
= | oo '
= ‘ [ D30} Y : o
1] | | ol | L
: Hamal| |1 B D : i
i [ (o . 4-Ha ¥s i
0 N ‘\ “H‘;m\ \‘\h\“‘ ‘I‘mh ‘h ‘\I ru ﬁ LI‘ ‘ ‘I —
0 100 200 300 400 500 600 700 800
mlz
B3 8 ZIkmiEE
Fig.3  Mass spectra of eight peptides
#3 F3dL5 PR ALk B
Table 3  Signature peptide sequences identified in fraction F3
Z kT4 K miz 7> T i /Da U5
ELWR 4 302.166 9 602.317 6 8.73% 10°
RLVDR 5 329.7057 657.3922 1.05X10°
KPDNR 5 315.1710 628.329 2 4.94%10°
AHLRF 5 322.188 5 642.360 2 1.24X10°
LDWDR 5 352.673 8 703.328 9 1.87X10°
LAEWR 5 337.687 3 673.3547 3.31%10°
DDWWR 5 389.173 6 776.3242 2.16X10°
EGHKGW 6 357.174 5 712.3293 2.04%10°

23 RERTE 4 A B 2 REFE BT
231 AR BRI L R R (R R A (1

Z KT A=A R 2 e, S8R
H 2 bk SE R . R AR A R A R T % AR B
8 K Z MK, HATTEEWEMBETHSN (K4 .
RV E 25 R R A UK R B O vk S B AL,
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Fig. 4  Results of sensory evaluation (A) and electronic tongue analysis (B) of
synthetic peptides
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Fig.5  Synergistic umami-enhancing effect of synthetic peptides and MSG
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