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Abstract: In order to explore the effect of salt reduction and umami enhancement of the MFP;-D (freeze-dried powder ob-
tained with ultra-high pressure treatment liquid of Mercenaria mercenaria) on the sauce with yam and clam. The MFP;-D
was used to replace the edible salt in sauce with yam and clam in different ratios (0:2, 1:2, 1:3, 1:1, 3:1, 2:0) (numbered
group SO, S1, S2, S3, S4, S5, respectively). The results showed that with the increasing of MFP;-D, the salt content of the
products showed a significant decreasing trend (P<0.01), compared with the control group S0, the saltiness of group S5 was
significantly lower than that of SO (P<0.05), while the saltiness of group S4 showed no significant difference with that of SO
(P>0.05), the umami of group S2, S3, S4, S5 was significantly higher than that of SO (P<0.01), and the umami of group S4,
S5 was the highest. Compared with control group S0, the contents of glutamic acid and aspartic acid of group S4 which play
a role in enhancing umami were significantly increased (P<0.001), the contents of volatile substances such as butyralde-
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hyde, ethyl acetate, and 2-butanone which play a role in presenting a good aroma and enhancing the perception of salty and

umami flavors were increased. In conclusion, the group S4 can not only achieve the objective of reducing salt and enhanc-

ing umami, but also enrich the aroma of the sauce with yam and clam.

Key words: Mercenaria mercenaria; ultra-high pressure treatment liquid; freeze-dried powder; salt reduction and umami

enhancement; sauce with yam and clam

B FHERAEAR=HLT 0 T A g A h A E AN T 5%
SRAVE R, X7 S ARk ST BE SR TT A BRI AL
A B\, P AT AN SN s R R I A
PR B TIPS A5 P M 95 e 1 A IRURS U AR IR
el RS B4 e (2022) Y, A5 H AR b
F 5 g, (HHEBUE SIS H SRR AR ik
10.5 g™ BT AZK =i S AIFSE 7 [l 6 [ ER Al A EA
KR, HRuK 2wl mgysish R R A TEAE AL
PR EHFEIEE | WO d B ER a A T RK
2 HER I HES I ER,

WSS (Mercenaria mercenaria) B8 15 5 32 Al
= AT E, (B AR SE AL AS N T SE it ]S,
5 3 A PR, SENA S 27 S RN T IR
FARBWE FEES, ol S e B R e i Hi R
BE 7 i B AN, DR AR A 8 SR R R
JEO, (A SE IR S it B ALY, B S 2530
WEr TG gt . AESEIA S iy R AL R [R) At K W/ 2%
BIRERAERI =) —FE, K2R EZ MG SE %
V2 RRFE SR, H RS D AR P-4 AH ¢
WEFERNF) B H o 22 45 Th TR /K B RN 28 B W T T -
Foan, B A5E0 ST R A LR D 288 e e it FE Y
ZEE W TAAAER B ZHE . B, 48R . Z AR
AR IR ST A E AR SR T I Ak B s 25

JE AT I AU B 10 ZRBEEE" LA R DL s 22l
L, X DU SER AT T 43 B aliAb L RS
WAL S TR AT ZH FTHH X A 5 e 2 R &b PR £
e owkdn L IR TSR TR IR TR (MFPL-D) #E4 7
T EREFIERFST, KB MEP,-D &R AR, 1] JF &
SRR TG | AR RAR AV SRR

25 —FE IR a2 B RN, SA %
FRAEPIEERL Y, Il W BATAE, XY
P B B A BRI . PR AT e | SR R
SETREREED Y, PRIHARE P ERSZ T B8 B 3
ARk, L 24 FnHA M RHBE G I B 9E )2 AN 55,
Feanil 25 g5t L L2 s UL L 2 YRR
1L 245 PR o) U4 A5 RUBRZH i T Ll 24 AN PR O R HY
R EE 2% ML A IRES, {0 R T OCT I AR

SR, ARWFSE A MFP,-D LA 6 FiART[R] L1 (0:2, 1:2,

1:3.1:1. 3:1. 2:0) AL 2ysgiflve b i & FHEL, i@
L BARIRIT AR L, i i X HeXet R4 Fiide
B = AR 12 LB EY.-a C PN N =R = N = S S B =
B, 53T MFP5-D ER X 1L 24 36 il XUBR [ 52, A
MFP,-D FEJERIG @00k iy i R AL AR

1 #MR5RE%E
1.1 #RI5EE

frely  REFR PR K 22 B SR b IR E
AR FEHH AR L2l RAL 4222 KGR, FHiH
FRORY . ZINKAR, AR (B is g R PR X A&
BT RKEIMCES) S E B A R
Al THIRAR . SLMESIREN . WRAEIR Sy bral, =25
A2 A BRA ]

SA402B H,T7 HZ INSENT 43 7l; CM-5000
AR I HASHAL H] . SYKAM433D &
FEPRSIHT FEE 2 BRIEIR A F]; ACL-2007 HLREY"

VLT B 2 i e A A PR F s ML204T/02 H K
S M AR TR 2 AU ER (L) H R4 F] s EDC-
PBI RNl BJEH O OB GERMARAF .

1.2 5%

1.2.1 MFP;-D 55 AH5EHG I BEH IR 0] 5 DEA 715
BEALHR, FESCIG B IR 2 d o BEAT 4 Se AL BR, S55E
ToARESCHE, FRF S AR FoG SRR E T . FMR
K AEFEE A 13 1Y DEATIRE ST AR B R 4%, Jn
300 MPa, & 6 min, H4S4-BS 0G50 . 15 R FIAL B
W, A BRRAG M, B8 B 2 v R A B FH
VR4 IR, S AAEN 1 R TR, R
48, B R AR R T A0 3, ISR TRy @44 "~ MFP,-Do
1.2.2 Bt RYE MFP;-D B A& HE M
ARIE Fe 525653 LR 6 2 (LA Zg b i3 kAt e
J7 g Real) . XFREZE S0(0:2), BN 2% & HEh; s216
ZH 4350 S1(1:2): ¥ 0.05% MFP,-D+1.95% £
JHER; S2(1:3): BN 0.5% MFP;-D+1.5% £ FH%kh;
S3(1:1): %0 1.0% MFP;-D+1.0% NaCl; S4(3:1):
W 1.5% MFP,-D+0.5% £ FH 55 S5(2:0) : 2%
MFP;-D. 5~ 5 H AT & FHEL R MFP,-D iy @i
sEANE], LAt N 22

1.2.3 IhZGiEifiFILatfc i AT s G ah
A5 Ll 27 0 ) 3 3wl C O SR . OB £ A R G G A
51.5%. KM 22%. LLHZ58 18%. BHE 3.3%. K
2 1.6%. Kar 1.53%. 422 1.1%. 7/INKRI 0.93%.,
FABHARY 0.08% . B HER 2%

1.2.4 T ZABEREMEZ S

1.2.41 T 2wt JFURHAL I i d] -5 —1b
H 1RS> — bt o

1.2.4.2 BRAEZIA  HrEFREFERA A A TIAL B R =
FEACFRL (A RESCRE RS PRIVE VRS, AR e s PR T2
K4, %



8478 % 11 1%

S, 4. ST R IR AC PR TR L 2R IR R R SR A R - 169 -

L2 e FiAb B0 5 1L 245 25 e JE Ul NBL, Bk 7=
SRR S A5

W KA YT L RERHWIIINEE . Kasdame /5
I SHFRRS . R — A ARG P R, SRR A i i
30 min,

Bl PR S NG PBCE T EENL T T A
Ve, ELEIE A ULIA A RB

L] /N KBRYTIE (0.2 mm 2245 ), BRimiEin i
150 °C, B/ PR NS, kb 2 SR e i &
1, BIAME RIVE, ARSERILD, KPS aiE .

AT AL ZSE, Ba A FER, P51 s
KK RITT o IR EE AN AT o, K A 2 B
P, AR

A IR A, SRS RS 1 -

1.2.5 FEERIAE

1.2.5.1 EHA4K0  $#88 SC/T 3011-2001 K77 AR
FRAFIIN R Y HP B RE I RE

1.2.5.2 BEVE %08 GB/T 16291.2-2010KE
GBI AR L BRI BRPEM D1 — M S0 2 2 F549
LRIV B, Tk 11 NP 4 AL &2 7 NOERURE
PR /INH, SRR S SO (T, XoF L 24 0 B 1Y
o, O R VARSI T EVE VY. SR A
Sy HIPES TR, HARULE 1,

1.2.53 HEFHEKW SHFIRAHEEN 0, R
L 5.0 g L 250G IH ¥4 5, %5 T 100 mL 2818 /K hd)
J&t, 10000 r/min 25.0> 10 min, B F 35 &0 . $&% 18
Insent FiL 7 2R G0 A TIE AN AR P 7, ASIRIRE AL 4%
Rl 4 U, BRESS 1 uRgh S G2 SR BT, AN [F]FE 5
FAGI 5 YR, BREBATPIIRES S, LIS —iREs R .
1.2.5.4 VS & LMK #88 GB/T 22492-2008
CREARM YIRS B 0% B.4.2 WEEs & 38 &= Y
M 7, FHEIER A 35 HT L LAS MR E o
1.2.5.5 ZEHBRKEN 288 GB 5413.40-2016&
2 A [ R e BR 4 L& s A0 2L S P A T R 00 )
RE D, SR FHRAH A 55 ) 2 A5 i HPAZ T IR 2H S3-UR P NS
PMSAZIT AR IMP . SIERS A R GMP FIAR RS A% 1
i AMP.

1.2.5.6 GC-IMS Kl =2 Wu & [y L fE G
L, FREL 2 g LI 255 003, B T 20 mL TSR,
I IRE 60 °C, BFEHIE] 20 min, 2 =gl /< (4

JE =99.999%), A5 60 °C, BEFEAHIREE 85 °C, #HkE
{AFH 500 L, S3 At 20 min, % Laboratory An-
alytical Viewer(LAV) 43 #7414 &% GCxIMS Library
Xt GC-IMS FHEHAT R FIE PR, ARG % B B A/
LRSI A T e RE ) o P AT, WA T2
M. SR Reporter 1 Gallery 4478 76 44 122 4%
KA 225 ERE TS SCE R, HUAAS [RIRE ]
FERNMA V) 2E 5 A TN 2

1.2.5.7 WRVEIGEPEE(TAV) /08T TAV B TP
T — Ak G Wy XTI A A ST, — A R
TAV>1 ALE P Xt 18 STk e, Ha 320
g{1

TAV = C/T

S s C g SR I S M A S R B T Y TR R
(mg/g); T MiZEBRYI R Y SR FRE (mg/g) o
1.3 R

B 45 R P E AR R 25 208, R SPSS
27.0 FRAFHEAT ¢ K5, BRI T 22453 HT (ANOVA) Fll
Duncan £ & L3508, P<0.05 FTn 2255 HAG N 3
M. RH Origin Pro 2021 #A4-3EA7 nI AL 43 o
2 HBRESHh
2.1 MFP,-D BRI LLZ5G iR £h 4 A #20m

SHERGY MFP5-D BN IIXT 1L 24 i W £ - i 5%
e, XF 6 ZH AT T ER e, HAGE R ULEl 1, i
&l 1 nIn, By MEP5-D 9380, th 24 mG ik e £k 3
S R A (P<0.01), 1B MFP,-D HAATR
TR ER R, IX AT HES MFP,-D BIRURA LR, 5

301
2.8

a
L }\b

2.6¢ \c
2.4r

22¢
20r

1.8
e

1.6
ot \f

S‘O S 1 S.Z S.3 S.4 S‘5
el 1 MFP-D ROV L1258 43 B

Effect of MFP,-D on the salt content of sauce with yam
and clam

1 ANRIFRFRRZE TR (P<0.01),

£y (LINaClit, %)

—_—
SN B
T

Fig.1

F 1 2GR IR SR
Table 1 Sensory quality scoring criteria of yam and clam sauce
it F 4(91~10043) A7 (81~9043) — B (71~8043) %22(61~7041) 2206057 KL LAF)

. IR IEADOLRE. BIEMBURR SR M. BIEREER A, O, BIEMEMOR R O, PO
et AR AR ek Ffeik PSR, TRk
o JRESE T PR USSR | (B B ROREOR R RS ROREEIR | SRR R R v | R IR
me TCHA S8 R 38 L ICHA 57 6 TRIR A JRIA 1] JEBR IR HA JI AR ] R 31 A
g SERERE R, BEBRPME . BESREIR . (HEEREEH.  SERBOR . FWRATIRAY  SERIUR . JSURAVIEIRM] JCEER | 5 ERAYIR IR IR
T TEHA SR TeHAl SR ZZNEIVS WRAH LSS R

MR E LT R BE — i ANEWANREEZ AEI




- 170 - £ Tl B4

2026 4F 6 A

MFP,-D Ho il 8 11 52 65 Jai AR 11 220 BL 2 S5 194 R ) o
5%, X G EEE ST IR ZE A WA AR —E
2.2 MFP;-D RO LLZA4S 4RI BB 1N AU 520
MFP,-D BIES T L 24 i ) 356 T8 B AN 4 5 )
DL 2. I 2 WA, BB S5 A, HAmLE L2 i v
(P BRRE B . RS G T B PE AT ERTE 80 4
J LA b, P MFP,-D (9386 24 S A2 0 L 2% 0 i
B IR AR BT RS, (EL45-2H L 255 35 O ELAR SRl R et
AR 114 22 S A T 2 FH H T 12— 2B A5
2.3  MFP;-D RO LLZA4S 4hIEE i F H 245 RS2
30 A3 BB PR nT A, B MEFP,-D % 0 a1
in, L2506 W5 B B R AN bk A 2R ARk, SR H
XoF 6 ZH LI 24 i 1) e 104 Jl A R £ R 1) i B (A T )
R, HAEE R UL 2, 3R 2 Al A1, S5 AYJslE b
FLTF S0(P<0.05), S4 MJlk{E S SO ol 25
(P>0.05); S2. S3. S4 MEFIR{E S SO B+ 35 2=
5(P<0.01), Hrpr S4 SR . iXFRW] S4 4HK
MFP,-D A ERA L 2455 i b i FHER 09 LU A9, ik
B Yl ER AN, D ER I L 0% B 1 .

B2 MFP,-D BYZRAINS LI 2 e i R il B 2 )

Fig.2 Effect of MFP,-D on sensory quality of sauce with yam
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Table 2 Effect of MFP3-D addition on electronic tongue determination of the sauce with yam and clam

A S0 S1 S2 S3 S4 S5
J 3.76£0.31° 3.64+0.43" 3.6640.51° 2.98+0.56" 2.97+0.68% 2.00+0.96"
SR 10.54+0.13¢ 11.01+0.27¢ 12.07+0.14° 12.5140.28° 13.68+0.24° 13.70+0.36

T AT AR b5 BN 22 53 .25 (P<0.05)

3 S4 2 50 FRA 1L 250 B A S AR i I TAV
Table 3 Content of free amino acids and TAV of sauce with yam and clam in S4 group and control group
FHRAR ERAHE RS (mg/g) S0(mg/g) TAV S4(mg/g) TAV
KA Asp /T (+) 1 0.44+0.01 0.44 0.64+0.01"" 0.64
HAFRGlu B (+) 0.3 0.61+0.01 2.03 1.26+0.02" 420
“IR IR Thr i (+) 26 0.54+0.00 0.21 0.4240.00 0.16
2254 Ser R (+) 15 0.71£0.01 0.47 0.85+0.01" 0.57
HERGly R (+) 13 1.24+0.03 0.95 1.37£0.01° 1.05
[EZNLINE R (+) 0.6 1.97+0.06 3.28 2.15+0.03 3.58
4 % Pro R (+) 3 0.15+0.00 0.05 0.2040.00 0.07
K% i Arg /() 0.5 1.48+0.01 2.96 1.54+0.01 3.08
“ IR Lys /(=) 0.5 0.270.00 0.54 0.36+0.00 0.72
2% RHis /() 0.2 0.110.00 0.55 0.14+0.00 0.70
" R Val Wk (=) 0.4 0.23+0.00 0.58 0.35+0.00 0.88
H i 2 R Met /(=) 0.3 0.080.00 0.27 0.12+0.01° 0.40
st AERle Wk (=) 0.9 0.16+0.00 0.18 0.25+0.00 0.28
" AR Leu k(=) 1.9 0.24+0.01 0.13 0.35+0.00" 0.18
1% &R Tyr k(=) 26 0.34+0.01 0.17 0.34+0.01 0.13
"R W2 Phe HR(-) 0.9 0.15+0.01 0.17 0.22+0.00° 0.24
fif PR KL R 1.04+0.02 1.90+0.03"
AR = AL 4.61+0.09 4.98+0.06"
IR IR 3.07+0.01 3.66+0.01""
Wit R 1.68+0.02 2.07£0.00™
W B A AL St 8.72+0.09 10.54+0.11""

TE: #3OR T5 BRI IR; *FIR SARH LLSORY ARG I 45 5L, Horpr “#7 4038 P<0.05, “+*" R P<0.01, “***+" {3 P<0.001; BRI (K (mg/g) G PITE/K X Iz /Y
PRI B (E, BIHES %Yo SR .
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Table 4 Nucleotide content and TAV of sauce with yam
and clam in S4 group and control group
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Fig.3 Two-dimensional GC-IMS spectra of volatile com-

pounds in sauce with yam and clam
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F 5 LLZIA IR S A R T
Table 5 Volatile compounds identified from sauce with yam and clam
WA (au.)
P RS CAS PR Foy
S0 S4
1 5- F -2 - Y (3857258 FHRESR 128.53 1024.60
2 IEC R C111273 RAEFIRN R 393.71 577.78
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5 S IE-M C123513 FIRAZWESR 6336.44 6470.62
6 FEE-D C123513 FIRAZESR 1543.22 1512.04
7 3-FH-3-T - 1-BE-M (763326 [IES 4331.95 4453.11
8 3-FBE-3-T)f-1-%-D 763326 [IES 6291.38 6170.77
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