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Abstract: Grass carp was used as the raw material in this study to investigate the changes in the content of flavor nucleotides, free amino
acids, and volatile compounds after treatment at various pressures (0.1, 100, 200, 300, 400, and 500 MPa for 10 min). The results showed that
the content of adenosine monophosphate (AMP) in grass carp treated at 100, 400, or 500 MPa was increased significantly (p < 0.05), and
decreased significantly after treatment at 200 or 300 MPa. Meanwhile, the content of inosine monophosphate (IMP) in the samples treated at 100
or 300 MPa was markedly improved, and was significantly reduced after the treatment at 200, 400, or 500 MPa. The effects of different
pressures on free amino acids varied; treatment at 100, 300, and 400 MPa had a relatively small impact on the free amino acid content of grass
carp, and the total free amino acid content of the samples treated at 200 or 500 MPa was decreased significantly. Among the six groups of
samples, 32, 31, 35, 41, 44, and 40 types of volatile compounds were detected, respectively, and aldehydes, ketones and alcohols were the main
compounds present. After ultra-high pressure (UHP) treatment, the relative content of alcohols was reduced, while the aldehyde and ketone
content was increased significantly. Additionally, the number of aldehydes and ketones was increased when pressure exceeded 200 MPa.
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Table 1 Effects of UHP treatment on the free amino acid content of grass carp (mg/100 g)

RAEATE  BME/(mg/100g)  0.1/MPa 100/MPa 200/MPa 300/MPa 400/MPa 500/MPa
RA-R B (Asp)* 100 2.1940.20% 0.650.01° N.D. N.D. N.D. N.D.

HEER(Thr)* 260 21.16#1.58° 213340257  13314027°  9794043°  10.63#0.64°  8.0140.27°
2 Z B (Ser)k 150 0.7840.66°  229840.09°  7.69#0.05°  10.8440.92°  9.1440.94° 6.76:40.22¢
2B (Glu) 30 7.25:41.35° 5.3940.06° 3.754057° 2774010 30020159  2.3440.23¢
H 2 F(Gly) 130 144.4140.13%°  140.0740.79"  129.8442.43° 158.6747.08° 150.0643.30® 133.6846.52"
7 2B (Ala) % 60 66.7244.58°  82.3840.85°  37.0140.92° 40534223%  41.6442.03°  39.620.72%
F A FL(Cys) 34.8341.58°  17.3644.23° 12714607  18.644265°  23.36+1.83°  22.9940.72°
4 R (Val) A 40 6.12-40.31¢ 14.6540.30°  4.2340.01° 5.86:4.25" 9.6340.07 8.7140.28°
R B (Met) A 30 6.5340.96° 5.2040.26" 42140.16°  3.1840.25° 3.8440.29%  3.0540.05°
R (lle) A 9 8.59-4.95 10.1640.22°  4.6349.11° 4.6940.09" 5.83:4.18° 4.8840.02°
7 2B (Leu) A 190 12.634.18"  15.2340.10°  7.7040.02%  11.344021°  145640.90°  11.6240.26™
B4 24 (Tyr) A 7.8920.87° 4.7340.33° 2.7640.20° 1.2440,07¢ N.D. N.D.

K 7R B (Phe) A ely) 7.2540.02° 4.0940.08° 2.39+40.09° 1.3640.03 2.0640.77° 1.2026.06"
HRFR(Lys) A 50 2346.45°  305540.66°  18.394047°  155040.40°  12.8340.18°  10.5540.25
41 £ B4 (His) A 20 268.06:17.57° 281.2240.76°  184.2941.29° 321.13#653° 323.8241.47°  305.8947.81°
AR ER(Arg) A 50 6.89:.20° 105940.83°  2.9540.11°  2.9840.18° 59140.15°  3.2640.34°
JH 5B (Pro) 300 14.8740.83%  20.6840.23°  11.65:#1.23%  1574#1.13°  28.344423°  20.2040.56

i FASE, HPREUARR, AHEREAR, -AFREASE),

LR IR A R M £ F(p<0.05), N.D&TAME,

0.1 MPa 284% % A2 B4R, Bl —AT L ARF281E AAD R FE& &

T e H AL P e PR PP i R IR S L R
IR Z AR el BN DR R R L B AR A ] 2 P
FH P T R ) 5 e A rh i B R R B (AR AN
—/NMEERLI PRI R, 0 R ZH £ £ PR B 2 IR
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31.01%F1 10.15%; 1M HoAth & ZHAZAUAHXT LN . X AT RE
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Fig.2 Changes of free amino acid content in grass carp after
UHP treatment
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Fig.3 TIC of volatile compounds of grass carp treated at
different UHP conditions

7E: a.0.1 MPa, b. 100 MPa, c. 200 MPa, d. 300 MPa, e. 400
MPa, f. 500 MPa, 0.1 MPa £8.4% 5% 4 24 FE 42,

3% 2 ATA, AR RN T
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i ZE N (p<0.05); 2,3-3 A%} & = AE 300 MPa
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Table 2 Effects of UHP treatment on the relative volatile compound content in grass carp

= ®Rger  BMA AastAE/%
ESi Aot 4 AR o
Rl/min /(ug/kg)  0.1/MPa 100/MPa 200/MPa 300/MPa 400/MPa 500/MPa
SR 2.93 12 N.D. N.D. N.D. N.D. 2.6740.86°  2.0740.05%

oE 543 45  7.394003% 133940.73° 10.75#1.51° 14.2340.18° 37.1142.46° 35.9543.20°

2- R 941 140  0.0940.04°  03540.02° 0214008 05540.07° 0.2840.01°  0.3540.08°

SRS 9.88 3 0.1240.02°  09140.16°  0.2940.04°  1.8640.03° 3.0740.08°  3.3740.26°
(2)-2- it 1265 13 N.D. N.D. 0.0840.01°  0.6620.02°  0.2420.01 N.D.

S 1271 350 N.D. N.D. N.D. N.D. 0.0640.01°  0.5540.01°

2,3-F — 14.17 16.1340.08° 13.8540.47° 19.3840.84° 13.8440.37° 12.28+1.53° 12.0740.02°

. FEE 1505 07 0424008  1524020° 0424004 3.8240.19° 4.2340.26°  4.03+0.33"
= (E)-3- ¥-2-F 16.96 - N.D. N.D. N.D. N.D. 0.0326.00 N.D.

(E)-2-F s 1787 3 0.4140.02°  04740.02°  0.4840.05®° 0.8740.03° 0.4840.07® 05620.07°

£33 2023 1 2.2840.09°  52440.79°  2.7240.07° 11.6340.35° 125741.58% 13.3940.66°

(E)-2-EHt 2295 0.08 N.D. N.D. N.D. 0.1540.03  0.1040.06°  0.090.01%

N-4- 5wt 2462 03 N.D. N.D. N.D. 0.0840.01° N.D. 0.0840.01°

S 2518 2 0.1940.05°  0.20#0.02°  0.1240.01*° 0.150.01® 0.25#0.03°  0.4240.06
(E)-2-5His 2752 03 ND ND ND 0.0940.01°  0.1240.00° N.D.

2,4-% Wl 2872 007  0.0420.01° N.D. 0.0440.01*  0.10#0.01° 0.11#0.01° 0.1040.02°

+—m 2923 5 N.D. N.D. N.D. 0.0140.01*  0.03#0.00° 0.0340.01°

BT
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LR
+=& 3245 - N.D. N.D. N.D. N.D. N.D. 0.0246.00
Ear L 3370 60 0.066.01° N.D. 0.0340.01° N.D. 0.016.00% N.D.
1- /%55 444 4000  0.9840.02°  0.8640.48  0.9340.09° 1.2240.09° 1.1640.01° 1.1740.07°
1-T8 840 250  28.9840.96° 22.5844.51° 21.4040.44° 155340.40° 7.93+.21°  3.994).74°
1-f B 1346 3 0.2640.03°  04620.05° 02240.02° 0.7840.01° 0.4540.11°  0.310.05°
2-F Hh-1-5 1356 - 0.3120.06°  0.8640.06° 0.2740.00°  0.4740.01° N.D. N.D.
1-3 ¥5-3-B% 1388 1 34.1340.42°  31.6040.37° 36.3441.32° 256040.41° 10.674053% 17.2341.41°
3-F8 1474 - 0414014  0.1840.01°  04440.05° 0.530.03°  0.2940.04% N.D.
5k 2-Lh-1-TB 1647 270000 0.0640.01°  0.2040.01°  0.0640.01° N.D. N.D. N.D.
9 ZH IR TR 1659 - 0.106.00% N.D. 0.0840.00°  0.4820.05° N.D. 0.4140.10°
(E)-2-¥%-1-82 1845 40 18120007  2.0040.18°  1.67#0.03° 0.8520.03° 0.260.06°  0.6420.05"
1-¥8 1862 110 07740117  1.334033°  0.8240.03° 1.2030.05° 0724021 0.7840.04°
4-F -5 KB 19.74 - N.D. N.D. N.D. 1.3440.08° 1.2740.65° 0.5240.07°
(2)-3-EH-1-B2  20.57 - N.D. N.D. N.D. 0.0740.05 N.D. N.D.
ey 23.47 - N.D. N.D. N.D. N.D. 0.1840.08"  0.0926.02*
1-58 2359 50  0.1040.02°  0.0940.02°  0.1240.02°  0.0540.02° N.D. 0.026.00°
E% 1490 - N.D. 0.0946.01% N.D. 0.4040.03°  0.1140.03  0.0940.00°
N +=% 2493 - 0.2940.06°  0.2140.00°  0.2140.03°  0.652051° 0.2540.11°  0.1840.01°
+=% 2898 - 0.0740.01*  0.0840.02°  0.07#0.00° 0.0820.02*° 0.0620.01*° 0.120.03"
+ iz 32.19 - 0.5640.13°  0.3440.00°  0.3440.09° 0412025 0.2840.16*°  0.2140.03"
EiES 437 200 N.D. 0.0540.00°  0.04#0.00° 0.0420.00° 0.0920.01° 0.0840.01°
xR 8.24 - 0084001  029#0.02° 0.142001*° 02740.01° 02620.09° 0.1420.03"
3-THEFER 1275 - N.D. N.D. N.D. 0.1540.09°  0.2640.02°  0.1620.01°
FEH#%k 135-ZFHEXK 14.35 - N.D. N.D. N.D. N.D. 0.460.14 N.D.
A 1245WFE 2079 - 0.030.00°  0.11#0.02° 0.0420.00® 00740.02° 0.110.03° 0.1040.04°
A 2374 60 0.07#40.00°  0.1520.03° 0.0920.04° 0.0940.02°  0.1820.04° 0.1140.04®
2-FARE 2849 14 N.D. N.D. N.D. N.D. 0.030.00 N.D.
ZTHREATR 3533 N.D. N.D. 017#40.01° 0032002 0.060.01° 0.030.01°
1.2-SR A 1003 - N.D. N.D. N.D. 0.3440.12 N.D. N.D.
2B FN, 1210 - 2.8340.02° 1.364053°  053#0.17° 0.3640.07% 0.3440.02*  0.4530.13"
2-&R Ak 1445 6 0.7540.07°  0.6420.03°  0.9840.07" 0.8740.05° 0.7220.02® 0.9320.02%
st - ToE—FE: 1686 - 0.0520.01®  0.1240.06"  0.1140.07% N.D. 0.030.01°  0.04+40.01°
KRB = T B 22.01 - 0.1840.05%°  0.4020.22°  0.3620.23° 0.0240.02*°  0.1340.00® 0.1140.03"
ARR-WEA—TH: 4143 1000 0.06#0.00° 0.0840.03° 0.0640.01™ 0.030.00°  0.0240.01°  0.0340.00°
E+SRER 42.31 - N.D. N.D. N.D. N.D. 0.0740.04 N.D.

JE: 0.1 MPa 2BA% &b A3t RB4E, R —4T_ERFI4A1R) ZAg Rl F8 & T LR A 5 £ 7 (p<0.05), -RTBEAEE, NDATA

il

ENGEVAL (SU TR RN ALY g e v/ T RE S IE
U 4 Frow 6 HRZH 0 R ARSI 21 32 Rl R M4
iR, SRS 10 Fh, B 1L R, BRRE 3, 5
Fik 3 Fh, HAhZE 5 F; 100, 200, 300. 400 A1 500
MPa [ /7 Ab B 5 £ RIRE i HR 20 i A 2 31,354 41,
A4 FI1 40 Fh, IXFEH 200 MPa % LA_Ff# % g kb B AT
e 0 PR MR RS Bk o, e
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Wl 5 i i He Ab B i £ R R A R P
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MPa [ ) A B Ji5 B R AR 25 525351 35.94%
34.53%. 48.05%-. 73.61%F1 73.08%, EEISIIAHNTE
B354 60.16%- 62.33%. 48.12%. 22.92%F11 25.15%,
H:dr 100 MPa 1 200 MPa Ab 4 7 %K & 2
(p>0.05), 400 MPa £l 500 MPa #bFiZH 2 AN B2,
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Fig.4 Changes in the type and number of volatile compounds in
grass carp upon UHP treatment
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