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Abstract: The enzymatic hydrolysates are prepared from Monetaria moneta by enzymolysis method,
and their taste is evaluated., which has laid a loundation for the development ol Monetaria moneta
condiments, With the degree ol hydrolysis as the index. alter screening protease, the optimal
enzymatic hydrolysis process is obtained by response surface optimization. and the enzymatic hydrolysates of
Monetaria moneta are prepared, The content of [ree amino acids. nucleotides. organic acids and organic
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alkali is determined. and the contribution of these taste compounds to the taste of extracts is evaluated

by the taste activity value. The process is optimized by protamex. The optimal enzymolvsis process is

enzyme addition amount of 4 586 U/g, solid-liquid ratio of 1 ¢ 4. 4, enzymolysis temperature of 58 T,

enzymolysis time of 5 h, the hydrolysis degree is 42, 46 % under such conditions. The content of umami and

sweet amino acids accounts for 44, 70% of the total free amino acids. and the content of umami

nucleotides GMP and IMP is 24, 21 mg/100 g and 66, 39 mg/100 g respectively. The content of organic acid

such as succinic acid is 360, 33 mg/100 g. and the content of organic alkali such as betaine is 394, 00 mg/100 g.

Electronic tongue analysis shows that the enzymatic hydrolysates have obvious characteristics of

umami. sweeiness and bitterness. The enzymatic hvdrolysates of Monetaria moneta have rich taste

components and high umami content, which can be used in the development of condiments.

Key words: Monetaria moneta s enzymatic hydrolysis; response surface optimization; taste characteristics
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Table 1 Factors and levels of response surface experiment
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R S, B K e EEHER R
50 mL. T HPLC 43#7.

HPLC &4 . (a8 % 5C18-MSl (4, 60 mm
250 mm. 5 pm) s FERN 25 T #lE R 254 nm;g
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VE T BRI IT IR PR R T A
I B Ak SE 2 2 50 mL ZF R P AT HPLC 4047 .

HPLC &% . i+ 5 5C18-MSHI (4. 60 mm X
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Fig. 1 Effects of different proteases on hydrolysis ability of
Maonetaria moneta protein
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Fig. 2 Effects of different conditions on the DH of
Monetaria moneta protein
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Table 2 Response surlace optimization design and results

H e 1

=}
e AREC BRI  C mEHE/ (U DH/%
1 50 1:5 } 000 26,6911, 22
2 53 l:5 5000 34, 324112
3 53 1:4 { (00 3251087
| 1:3 5000 25,0241, 02
3 53 1:4 4000 32,810,535
[ a0 14 3000 22,6410, 82
7 Bih 1:4 5000 34,0710, 74
8 55 1:4 1 000 33,8810, 82
] 50 l:1 5000 26,5410, 9
10 b3 1:+3 3000 24, 2811,12
11 fil) 1:3 1 000 28,5540, 62
12 53 1:5 3000 26,4510, 83
13 b 11 3000 32.Bl20.62
14 53 1:14 } GO0 32,0840, 95
13 B0 15 1 000 31, 7940,57
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Table 3 Variance analysis of DH response surface

quadratic mode]

HEEu Fi P BEE

i 3. 16 <0, 000 1 ¥
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B f3, &4 <0, 000 1 s
ok 12, 32 0,005 7 ¥

ST 3,03 0.154 5 =
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Fig. 3 Effect of enzymolysis time on DH

FT I 3 0] 1, A4 ff B B O (] fr 88 o 2 0 S b i g
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S L AN 2 g .
2.5 BNAMEBrHEIEERDESIESH
2.5.1 e E RS i
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Table 4 The content of free amino acids (mg/100 g) and TAV

of Monetaria moneta and its enzymatic hydrolysates

SRR it 4t A Aua% TAV  MEH TAV
20 EREMAsp) L0006 063 Z4 204
T E A (Glu) 0,30 2.4 b .09 20,3

it 3.03 5.13
IS AE R The 260 L1 042 39 1.5
£ Al Ser) 1L50  0.32 021 222 148
HEmG L3023 L7T 206 2.2

==

PIE R Al 0.60 6.8 1133 957 1595
Bl Pro) 00 072 0.4 1 0, 33
wit 11,24 19,66

Wk MAEMVal) 0. 40 1 5 L7 4.
8 # Met) 0.0 065 217 2,26 7.53
EFHEM(Phe) 0,80 1.1 .22 3,83 4.2
R (e 0.8 0,77 0.8 352 301
T Lew) 380 L5 303 608 1, 60
#E R Lys) 0,50 1.4 2.8 4,78 9.5
HH M Arg) 0,50 1.7 3.4 522 10,44
1 E B His) 0.20 041 2,05 1.3 6.5

A E R Ty - 1.1 = 3,26 =
it 9,63 33,06

K I E A Cys) = 0. 03 - 0,61 -
Sit 23,03 62,17

2 — "SR R L ik

KSR A E SRR B T E Y SR fERT . A
WA BTk, 4 0], 00 AT 0 A
Er oyl 17 R RR . A0SR b e R
M BN 23,93 mg/ 100 g. BH TR A GE b G B G 5 Y
e A B A 59, 6300 b Tl ek R MR A B R
B N U o R 28, 0000 5 S S SR A R R S
AR, 5 AR A 10.00% . RS U S LR
AR 62,17 mg/ 100 g. EHBE ok S L8R & it 5 i
R BN 44, 7Y H PR R R S A 0 A
ER L RV 15,390 BERR SR T B A R R E
iz, 7 BVEEAY 9. 804, BRGSOk FE bR & LR o
e R AR (E 2 ek LM M 3. 03 mg/100 g B 713
8. 13 mg/100 g, TR FERE & & LB 19. 66 mg/100 g,
50 ) AR S A AL M B OO S R o L O R
1 o o B L ST T L i R L R ) UL 28 R R
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SR (11 33, JEUCH 4 AR (8) . I 7 A 5 S WAE REEE 060 il 35S
HHER il 25, 00 39467426, 5" 15, 44

PONSRIRa b AivE 0 il N SR Ny W DD R
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FrHp TAV B 098 4 28 (20, 3) . HWCh TN &2 M
(15. 95 - 150 I 18 e S8 A5 R 52 Rk ) 89 8 . ML 22
FHis v . GRS X E B TS A 1 A (W) 4R HOH i e
Hefg A T 70O, R B R AR I T TAV S
I 4 50l A 4 EURE RN N AR s W] & S A I [ Bk B DL R AN
(7)1 B e g R 2 5 Bk 0 S A L 6 R L
FHEM REMMNERN TAV & . SRR
g —3,
2.5.2 Etrmaiath

5 R o — 28 TR o 34 5 A0, M L i 52 ok 4
B[] 5 fif , %f A 7 5 RUBR R A E RIER. Mo
GMP,IMP fl AMP & £ Z S B BFRE . il 4 fa
UM BF5E & B, ATP (¥ 53 fit 47 PG Rl 7272 . 45 — b
& ATP>ADP—~AMP—IMP—HxR—Hx.% =
gt ATP~ADP>AMP—~AdR—=HxR—+Hx,
x5 AERAREBIFDESEEEESE (mg/100 g) B TAV
Table 5 The content of umami nueleotides (mg/100 @) and TAV

of Munetaria moneia enzymatic hvdrolysates

T« [R]A7 B A [m] A 2 % 5 O A R P 2 e
(P=20,05), F &

1 6 AR 58 A 0 R 3 3 08 LA AR S
W, H TAV ¥RF 1, R0 ek A sk, Horp PR
19 TAV e (50, 72) o Ud W LI o 6 8 L0140 346 e ook
K. R EESE ] SO MR AT IS 2 4 B AT a0 A AL
FUMEAE AT LR 7 Gt v oy FLAr B A SO R 8 5 04 i
HZ— SETFTHE R,

2.5.4 THLETFEEII

JCHLES F 2 K 5™ i vh A B o Bl ) 0 Bl 52 0k B8 4
Na ™ F 7K ™= it o i B e R B AT 5 Sl AE L CL ol DA
R A I 00 ] AR O, KT R AR P A R R L
PO, " At 2 25 fil e (R T e

£7 ANMBREHENEFSE (mg/100 g) B TAV

Table 7 The content of inorganic ions (mg/100 g) and TAV of
Monetaria moneta enzymatic h}'dro]}'rk‘lh.‘:i

i i 3 BEBE PMWs TAV PR
GMP 12,50 24.2141.28 3.50 B B
IMP 25,00 f6. 3543, 40 1.52 i
AMP 50,00 ND i Ftok

i, P AT HIfH Hb PMWs TAV
Na' il g g 140 5 043, 44120, 57 28,02
K’ i vy g 130 478, 8611, 347 3. 68
Cl I B 266 2 882,61+31, 32" 10,81
Py, I Bf: 130 1 847, 52416, 78" 14,42

5 AT A LRI GMP I TMP
FEIT G AR ) AMP. W) 35 S5 T PC K EE UL Y g
fife 7= 0 W S A R A AT R, RS W HH TMIP, 1 B
ASTE] I ) e 55 0K B AR Fh 3 AL 0 R . HE B 3 0
ATP REGFH00 2B e T B £ 2 LU —F A
5 738 AT LLHE T 3 DL AR vh AMP 5 BEAIR, &f
ek GMP # IMP (1) TAV #0F 1. Hdp GMP
B9 TAV 2K (3. 50 0] LASHE v Ltk i Ak 97 79 2 0 5 ik
IR R B O O S A e PR R S A 2 R A
FTHPFE A B GMP & 1l S AR 45 R — B
2.5.3 A HLAR A HLUE A B o BT

TRFIM R DL 36 b S F A BILR L 2 5l DL 2 A 4l
J5 B R T ) I Ak 5 FLR R B R L A 1R i Yy B 2
F8 b 0T B R HL A 1Y R R 5 B S R A S R e o
M ok 4 49y o 0 50T 8 K A 4 0K mT kY
F6 BNABRESDENER. FEEE (me/100 )& TAV
Table 6 The content of organic acids, organic alkali (mg/100 g) and

TAV of Monetaria moneta enzymatic hvdrolysates

HE 7+ FIEFFIE [ 0 PMWs TAV
P il o s 12,50 f41,33+33. 61° 50,72

% 7 W] B PR Na© KT Ol PO,
H TAV ¥ KT 1. 158 89 % i ok #47 vk, Hoop Na'
B TAV B (28, 02) R HT Na™ X B A 1 A9 75 bk 57 0k
B, h RS X 58 % e B b 6y Bk B R kAT
o Z M Na™ B HEkGTHEXNEVNE .5
NG R ESE B
2.6 HBFEFEKLESH

F, 7 R BT L A i AT B PR AR R A H L A T
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Fig. 4 Radar map of effective taste indexes of Monetaria

moneta enzyvmatic hydrolysates detected

by electronic tongue
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