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Abstract

Studies were carried out to determined the optimal conditions of processing and changes
in trypsin indigestible substrate(TIS) and iz vitro protein digestibility of paddy grasshopper
(Oxya chinensis formosana) under various drying conditions. The multienzyme assy and
amino acid compositions were used to predict the quality changes of dried products.

The in vitro protein digestidility of defatted products were higher than that of sun
and hot air dried products. This results indicated that heat processing is decreased the
digestibility, but is increased the TIS contents of dried samples.

Amino acid composition of the products was comparable to the ANRC casein scoring
pattern. The protein was espeoially low in the amount of lysine, tryptophan and methion-
ine, but high in the quantity of aspartic acid, glutamic acid and arginine indicating that
it could be a difference of the dry processing.

C-PER and DC-PER were 2.65 and 2.44, respectively, in the defatted and freeze dried
products and 2.49 and 2.30, respectively, in hot air dried products.

From the these results, it could be confirmed that defatted and freeze dried products
might be .utilized with feed or foodstuff, unless the toxic substances were no longer
detectable.
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Table 1. Proximate composition of the raw grasshopper

Hlasty =3 (TIS)

Azxuw-e g AR in vitro &34
Trypsin v &34 E319 FF& F30] el
At

In vitro 288 A 874 & o] S el

(%, wet basis)

9% Moisture Crude protein Crude fat Chitin
65.00 28.04 5.12 7.75
ng% P Ca Fe Mg Cu Mn Zn Vit.B, Vit.B, Vit.A Vit.C Niacin
750 52 3.9 19.3 0.56 0.28 0.63 0.32 4.10 0.9 10 2.10

Average length; 3.5cm

Average weight; 0.65¢

(%, wet basis)

Table 2. Proximate composition of the grasshopper products

Sample

Moisture

Crude protein

Pure protein®

Crude fat

Sun dried®
Defatted and sun dried

Freeze dried

Defatted and freeze dried

male +female
male

female

male+female
male

female

Hot air dried
Defatted and hot air dried

8.10
6.65

7.60
7.63
7.20

5.92
6.24
5.64
5. 07
5.96

73.44(79.91)
73.92(79.19)

68.41(74.04)
68.61(74.28)
67.74(73.00)

78.27(83.20)
76.88(82.00)
73.40(77.79)
75.27(79.29)
73.81(78.49)

68.59(63. 40)
72.88(98.59)

65.80(96.18)
59.24(86.34)
64. 40(88.22)

69. 58(88.89)
67.07(87.24)
62. 98(85. 80)
51.87(68.91)
70. 38(95. 35)

11.84(12.88)
6.64 (7.11)

15.62(16.90)
15.90(17.21)
15.10(16.27)

5.02 (5.34)
4.83 (5.15)
5.71 (6.05)
11.20(11.80)
7.12 (7.57)

® Percentage to crude protein.
b Steaming for 30 minutes before drying.
All samples were mixed with male and female(3:7). Data in parenthesis show the
contents of dry basis.
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Table 3. In vitro digestibilities and trypsin indigestible substrate (TIS)
content in grasshopper products according to drying process

sample In vitro dig. (%) TIS(ng/g solid)
Sun dried? 70.94 33.40
Defatted and sun dried 73.65 28.43
Freeze dried

male+female 77.94 25.99

male 75.79 23.33

female 71.40 25.35
Defatted and freeze dried

male +female 79.18 22.39

male 76.88 23.92

female 73.40 22.75
Hot air drid 62.82 30.53
Defatted and hot air dried 73.08 28.14

* Steaming for 30 minutes before drying.,

All samples were mixed winh male and female(3:7).
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Table 4. Amino acid profiles of sampled grasshopper (¢/16¢ nitrogen)

Freeze died

. . . 1a Defatted and
Amino acid Sun dried sun dried male+remale male female
LYS 5.50 6. 56 6.77 6.88 6.64
HIS 3.29 2.27 1.85 1.73 1.83
NH3 1.40 1.37 1.27 1.36 1.30
ARG 8.02 7.80 6.99 6.73 6.30
TRP 0.38 0.53 0.44 0.50 0.46
ASP 15.00 14.72 15.04 14.54 15.22
THR 3.83 4.22 4.06 4.43 4.22
SER 4.39 5.07 4.80 4.59 4.91
GLU 14.93 14.44 14.04 16.26 15.25
PRO 5.82 5.86 4.33 4.56 4.53
GLY 5.12 6.25 5.49 5.59 5.21
ALA 5.83 6.01 6.41 6.51 6.10
CYS 0.94 1.02 0.95 0.89 0.88
VAL 5.12 5.56 5.36 5.15 5.04
MET 1.28 1.08 1.12 1.58 1.11
ILE 4.44 3.63 4.08 4.28 3.84
LEU 6.98 7.16 8.05 8.16 7.96
TYR 4.78 3.92 4.13 3.54 3.93
PHE 5.36 3.59 3.99 3.97 3.96

»

Steaming for 30 minutes before drying. AIll samples were mixed with male
and female(3:7).

Table 5. Amino acid profiles of sampled grasshopper (g/16¢g nitrogen)

Defatted and freeze dried Hot air Defatted and

Amino acid

male+female male female dried hot air dried
LYS 6.60 6.62 6.24 5.14 5.83
HIS 3.82 5.86 4.81 4.17 3.09
NH3 1.31 1.20 0.97 1.39 1.42
ARG 6.48 6.63 6.21 6.63 6.12
TRP 0.59 0.50 0.37 0.40 0.44
ASP 13.48 13.19 13.69 15.94 15. 46
THR 4.27 4.39 4.29 3.52 4.18
SER 4.78 4.43 4.00 3.37 4.97
GLU 15.31 15.53 15.19 15.77 15.20
PRO 4.64 4.63 3.72 5.21 5.94
GLY 5.45 5.18 5.71 4.99 5.83
ALA 6.39 6.12 6.78 5.42 5.93
CYS 1.01 1.09 0.97 0.94 0.88
VAL 5.17 5.36 5.79 5.40 5.11
MET 2.12 1.53 1.31 1.13 1.82
ILE 4.34 3.85 4.39 3.76 3.82
LEU 6.39 6.90 6.32 6.62 7.19
TYR 3.58 3.79 3.60 3.61 5.08
PHE 3.09 3.72 3.01 5.43 4.47

All samples were mixed male and female(3:7).
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Table 6. C-PER, DC-PER, predicted digestibility and in vitro digestibility of

grasshopper products

o]

Zg)oz ghild °J£i/‘1-°4 7?%‘

o

Sample C-PER DC-PER  Predicted dig. (%) Invitrodig.(%)
Sun dried® 2.48 2.29 86.48 70.94
Defatted and sun dried 2.51 2.30 90. 81 73.65
Freeze dried

male+female 2.59 2.48 95.95 77.94

male 2.53 2.37 93.62 75.79

female 2.63 2.46 95. 88 71.40
Defatted and freeze dried

male+female 2.57 2.39 94.28 79.18

male 2.50 2.35 92.18 76.88

female 2.55 2.44 96.90 73.40
Hot air dried 2.49 2.30 85.82 62.82
Defatted and hot air dried 2.57 2.42 90.24 73.08

* Steaming for 30 minutes before drying.

All samples were mixed with male and female(3:7).
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