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Fig. 1 Schematic of apparatus for high pressure processing
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Fig.2 Pressure and sample temperature changes

during high pressure processing
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Fig.3 NMR 7, curves of samples after different treatments
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Tab.1 T, relaxation time of samples treated by different pressures

JE J3/MPa T,;/ms T3/ ms T, /ms T,,/ms
0.1 1.75 £0.01° 43.29 +0.01° 464.16 +37. 18"
100 0.57 £0.25* 2.05 £0.93" 43.29 +3.99* 351.12 £0.01"
200 0.52 £0. 13" 2.75 0. 67" 43.29 +4.54" 351.12 +67. 16"
300 0.49 +0.06" 3.66 +0.19¢ 43.29 +4.54° 351.12 +67. 16"
400 0.46 +0.25° 4.01 0. 46" 49.77 +0.01" 355.39 +34.57"
500 0.38 +0. 06 4.03 0. 549 49.77 +3.77" 354. 16 +54. 34"
600 0.28 +0. 14¢ 4.66 £0. 46° 50.29 +3.99" 351.12 +37. 18"

TE AR B R R — 51 A R b B2 ] A 22 55 W 3% (p < 0..05) , IR,

T e SEARE RS FHEANEGK, ME 1
JIr 7, 500 BERE RO AH LG, st BRI 8] T, 22 16) A D 7
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2.05 ms, H & 600 MPa ] 4. 66 ms, T,, [f) 45 % 3 W
TAZR G5 G K R S 5 W s, TR a2
o g T A TR A o 0 4 K SRR P A
W25 7 R, IR 77 R T R RE ) B i Y 4
Fr7K e MR T AT 100 MPa i w5 i AR G RE 3k
TR ] T, 19 52 Wi 5 00 BRAE dh Z [0 A 12 3% 2 &
(p>0.05) M 24 Hs J3 32 W 38 fin i, 25 & K SR 4 I3 1

AR 2 (p <0.01) o

T, SR TR P B S it 3K A 7E 1 2 1 Bk
HE S e, A L2 e TR B K 7 TR AR g
M2 RE > W 1 s X BEAE fh, 100,200 Al
300 MPa i T, *F- ¥ {EAH ] (43.29 ms) , HIC W % 22
S, 2 W R Ak B A i R AN By 3t 3l K AR A 1] 5t 35
Tk A W AR5 2 Tk ) Y #1400 MPa Al
500 MPa, T, ¥ EAH E 49. 77 ms, FHEE S H A
Dy K5 BRI 2 8] 125 5 0 B, il AR AR
Yy bl SE AR v 2 B ot B A [R] AY SE G o 2 1R 7
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Fig.4 Distribution area of water NMR T, in sample
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after different pressure treatments
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Tab.2 T, relaxation time of samples treated

at different temperature

e

T,,/ms T,z/ ms T,,/ms T,,/ms
/C
25 0" 1.75 £0.01"  43.29 +0.01"  464.16 £37. 18"
40 0" 1.75 0. 16"  43.29 +7.45"  464.16 £42.75"
60 0.76 £0.06" 1.75+0.29" 43.29 +8.90" 265.61 +68.77"

90 0.25+0.19° 1.33+0.15" 43.75+3.21* 200.92 +32.19°

5 xF BRAE G (25°C) A EE, R A 60°C FI 90°C 4k
HUS B FE ALK B TS 4 DNRRAEE (T,,) | it 35 )
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IR Ak BRGS0 R AP AN [RIR S 7k R
FERITZ R REE S A BH 0. X T 60°C
FAAL PRRE L 255 K RS B it 2l oK R0 R 1] st 35 i 1)
AT R 8 % (R A A IR B 1) 5t FR N [] Dk
/N, W] 60°C [y FA 4L BB % A S b B R K oA
Gy s K6 A5 o T 28 5 90°C #R Ak 3 e 35 1 X AR
Ffdh, T st B8 I 1) 3 /N, HL 5 60°C Ak BEAE i A7
A5 TRIRE A 7K A [5) 5t T4 IR ] EE X HERE g A
60 °C Ak FELFE i s 25 /)y, B 90°C 1Ak B RE4E 7 A=
TAE 7 BRI 45 A K o 90°C Fkk BEEE 5 R B i g
IR B AR 18 it BN ) (T, ) 5 AT iR B2 Ak A A i
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Effect of Pressure and Temperature on Water Distribution
in Fresh Shrimp Using LF-NMR

Yu Yong Ge Lingyan Su Guangming Gan Xiaoling Zhu Songming
(College of Biosystems Engineering and Food Science, Zhejiang University , Hangzhou 310058 , China)

Abstract; Fresh shrimp ( Penaeus monodon) was treated by either high pressure processing ( HPP) or
heat for comparison. The changes of water states and distribution were detected by low field nuclear
magnetic resonance ( LF-NMR). Relaxation times T, and distribution areas were calculated and compared
to investigate the treatment effects on shrimp samples. Pressure levels of HPP ranged from 100 MPa to
600 MPa, and pressure holding time was set as constant, i. e. 10 min. The initial temperature of pressure
transient medium was 25°C , while 40, 60 and 90°C were selected and the treatments time was set as
10 min during heat treatments. For both HPP and heat treatments, treatment conditions of untreated
control samples were at 0.1 MPa and 25°C. Experimental results showed that both HPP and heat
treatment could alter, to some extent, relaxation times T, and relative contents of different states of water
in shrimp samples. A kind of bound water with high capacity of combining with macromolecules in meat
was induced when samples were treated at pressures in excess of 100 MPa or at temperatures in excess of
60°C , with relaxation time located between 0.1 ms and 1 ms. The content of combined water in meat,
which was highly related to product water holding capacity, was significantly influenced by heat treatment
but not by pressure. The content of combined water decreased significantly with the temperature rising.
The changes of combined water content after HPP and heat treatments suggested that HPP was a superior
method for producing fresh shrimp to retain the water holding capacity than heat treatment.

Key words: Shrimp Water High pressure processing Heat treatment LF-NMR
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Photo-hydrogen Production of Energy Grasses Pretreated by
Enzymatic Hydrolysis

Zhang Quanguo Zhang Bingxue Jiang Danping Li Yameng Jing Yanyan Lu Chaoyang
(Key Laboratory of New Materials and Facilities for Rural Renewable Energy of China’s Ministry of Agriculture,
Henan Agricultural University, Zhengzhou 450002, China)

Abstract; This paper mainly studied the photo-hydrogen production capability of using enzymatic
hydrolysate to four different energy grasses, king grass, witchgrass, grassiness and alfalfa, as substrates.
The cumulative hydrogen production and hydrogen production rate were taken as the indexes to contrast
photo-hydrogen production capability of different energy grasses. Then modified Gompertz equation was
used to perform regression analysis of hydrogen production process, and the technical feasibility using
energy grasses as raw materials for photo-hydrogen production was verified. The results showed that
among these four energy grasses, the hydrogen producing capability of alfalfa was the best followed closely
by king grass, and the hydrogen producing capabilities of witchgrass and grassiness were feeblish, in the
circumstances of 30% inoculum size, 30°C, 2 000 Ix illuminance, 120 h of fermentation time. The
cumulative hydrogen production of king grass, witchgrass, grassiness and alfalfa was respectively 75.3,
27.2, 26.1, and 81.6 mL. The maximal hydrogen production rate was 7.83, 3.5, 4.33, and
14.75 mL/(h-L) respectively.

Key words: Energy grass Cellulose Bio-hydrogen production Enzymolysis



