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A processing method for fermented paste of favorable flavor and texture using pen shell
by-product was investigated. The pen shell by-product was homogenized with the addition
of water and hydrolyzed with 5% of Protin P(105 PU/g) at 55C for 1 hour. Flavor of the
hydrolysate could be improved by thermal treatment at 100C for 40 minutes with 10%
of invert sugar. 2% of agar-agar and 6% of starch added to hydrolysate emulsified by 8%
of polyglycerol condensed ricinoleate(PGDR) were significantly effective for the
improvement of rheological properties such as hardness, springiness and chewiness of the
fermented paste. 15% of table salt was finally added to the product of fermented pen shell
paste. The contents of moisture, protein, lipid, carbohydrate and salinity of the product
were 62.7%, 3.2%, 44%, 10.6% and 15.6%, respectively. The major free amino acids were
glutamic acid, arginine, aspartic acid, leucine, lysine, glycine and alanine. The product was
stable for the storage of 60 days at 23 £ 3T on bacterial growth.
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Table 1. Proximate composition of the pen shell by-
product (%)
Component Composition
Moisture 86.8
Crude protein 8.1
Crude lipid 1.0
Total sugar 11
Crude ash 29
Amino-N(mg %) 10.1
VBN(mg %) 85
pH 6.7
0|70
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Table 2. Effect of additives on the fishy odor of pen

shell by-product hydrolysate

Additives Mean scores Remark

Control 24 strongly fishy odor,
bitter taste

10% Glucose 6.3 weakly fishy odor,
sweet taste

10% Invert sugar 6.6 weakly fishy and
refreshing odor,
sweet taste

5% Ethyl alcohol 48 odor of cabbage soup

5% Flavonoid 56 pungent odor

Insignificant in 5% level, significant in 1% level.
1~7 scale: 7, very acceptable; 1, very unaccepta-
ble.
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Fig. 1. Influence of centrifugation emulsion stability in
pen shell by-product hydrolysate emulsified by
PGDR.

Symbols:

O, 2% PGDR, @, 4% PGDR; V, 6% PGDR;
Vv, 8% PGDR, (7], 10% PGDR.
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Table 4. Changes in chemical composition, salinity and
viable cell counts of the fermented pen shell
by-product prepared with 5% Protin P

Storage time™'(days)

o]o] X squeeze £7191M AL £ e AR 0 60 90
e 2ALE Ze WAPFHUE 7] At Moisture, % 62.7 62.4 62.2
2% FU 6% 2 @%—%_Z}Z‘} R @7 H7tete] Crude protein, % 3.2 3.0 31
&éﬁ]’)\] 713 E—‘!i‘—]%‘oi% é%‘ﬁ]’ﬁ ;I‘ible 30“241’]' Crude llpld, % 4.4 4.2 43

Z74¢ Hl3 HE 2% H7
BT, A2T A M FHE 2% B 1o sugar, % 106 106 102
Table 3. Results of texture profile analysis(TPA) of Crude ash, % 143 14.2 143
pen shell by-product hydrolysate treated by = PH 6.5 6.7 6.8
additives Salinity, % 15.6 156.3 155
Hardness Springiness Chewiness Viable cell .2 .
Product (Kg) (Kg*s) (Kg*s) counts/ml ND ND - 52-10
A 0.02 0.03 0.06 *1. The samples were stored at 23 + 3C.
B 0.09 0.10 0.21 *2. Not detected.
C 034 040 0.04
4 = 7 =) ol A ol
D 0.29 0'31 0.18 0] 86.87 o]t )\O] TZHE'} 1:!7]'i \_1-6}'01 X;'!Q
AFAME 627%2 2 4723 Fotzxlon, zuud
A: Control.

B: Added 2% agar in control.
C: Added 6% starch in control.
D: Added 2% agar and 6% starch in control.
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Fig. 2. Changes in TBA and acid values of fermented
pen shell by-product prepared with 5% Protin P,
*1; TBA unit(absorbance at 530 nm)
Acid value(mg/g lipid)
*2; Condition of storage; refer to the footnote of
Table 4.

Table 5. Changes in free amino acid composition of
fermented pen shell by-product prepared with

5% Protin P (mg/100g)
Storage time*(days)
0 90
Lys 2489 276.1
His 90.8 68.5
Arg 305.8 293.6
Asp 2786 3274
Thr 163.5 191.7
Ser 160.1 1834
Glu 464.7 4939
Pro 132.0 108.2
Gly 202.3 206.6
Ala 184.7 179.7
Val 1293 1515
Met 94.2 113.7
Ile 166.5 157.8
Leu 2513 240.1
Tyr 1151 1464
Phe 1214 130.6
Try 358 313
Cys 436 62.9
Total 3,188.6 3,3634

*Condition of storage; refer to the footnote of
Table 4.
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