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Abstract

This study aimed the quality characteristics of dried noodles with squid (SDN) using squid enzyme hydrolysate
and steamed and dried squid powder (SP) to obtain basic data for developing SDN with excellent taste, flavor
and nutritive value. Since commercially available squid enzyme hydrolysates containing protease NP (P-NP) display
high values of protein yield, °brix, and degree of hydrolysis, P-NP was used herein for squid hydrolysis. SP obtained
through steaming for 20-30 min at 100°C and then drying (50-65°C) to obtain a high yield of unsaturated fatty
acids and free amino acids. SDN were prepared using 0, 5, 10, 15 and 20% SP and 45% SH on a wheat-flour
basis. The SDN had higher crude protein and crude lipid contents than the control(not treated with SH and SP).
The L value was lower in the SDN than in the control, while the a and b values significantly increased with
an increase in SP content (p<0.05). Cooking properties (including weight, volume, and water absorption) and turbidity
were significantly enhanced in the SDN rather than the control (p<0.05). The taurine content of SDN increased
with an increase in SP content (p<0.05). The odor intensity significantly increased in the SDN rather than the
control (p<0.05). The present results indicate that it is possible to prepare SDN in consideration of the health
and flavor preference of consumers.
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Table 1. Formula for preparation of squid noodles containing squid hydrolysate and squid powder
Squid noodle”
Material
Control SN 1 SN 2 SN 3 SN 4
Wheat flour 100 g AN 0 g 8 g 80 g
Squid powder - 5¢ 10g 15¢ 20g
Water 45 g
Squid hydrolysate - 45 g 45 ¢ 45 g 45 g
Salt 29 ¢ 145 ¢ 145 ¢ 145 ¢ 145 ¢
Total 1479 g 14645 g 14645 g 14645 g 14645 g

UControl, squid noodle without squid hyrolysate and squid powder, SN 1, squid noodle with squid hyrolysate 45% and squid powder 5% based on wheat flour weight; SN
2, squid noodle with squid hyrolysate 45% and squid powder 10% based on wheat flour weight; SN 3, squid noodle with squid hyrolysate 45% and squid powder 15%
based on wheat flour weight; SN 4, squid noodle with squid hyrolysate 45% and squid powder 20% based on wheat flour weight.
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Fig. 1. Protein contents and °Brix of squid hydrolysates by
commercial proteases.

Pro, protamex; Neu, neutrase; Alc, alcalase; P-NP, protease NP; Fla, flavourzyme; Pep,

pepsin; Try, trysin
"“Different letters within a row indicate significant difference (p<0.03).
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Fig. 2. Degree of hydrolysis of the enzymatic hydrolysates of squid
by commercial proteases.
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Pro, protamex; Neu, neutrase; Alc, alcalase; P-NP, protease NP; Fla, flavourzyme; Pep,
pepsin; Try, trysin.
"Different letters within a tow indicate significant difference (p<0.05).
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A, squid hydrolysate with 005% protease NP, W, squid hydrolysate with 0.5% protease
NP; O, squid hydrolysate with 1% protease NP; X, squid hydrolysate with 2% protease
NP.
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Table 2. Fatty acid composition (%) of squid powder according to streaming and drying conditions

Squid noodle

Condition Control Squid powder
Streaming temp - 100C
Steaming time - 1-2 min 8-10 min 20-30 min
Drying temp 35°C 50T 65C 33C  50C 6T 35T C 6T 33T 50T 6T
Cl4:0 082 0.75 0.76 093 0.68 0.70 081 1.04 083 072 0.84 0.82
C15:0 047 037 037 042 040 049 037 045 044 0.38 0.38 0.44
Cl6:0 248 2341 23.85 U N6 222 2389 2694 2443 209 2355 249
CI7:0 1.08 0.89 1.04 101 0.00 124 098 1.06 0.94 1.08 0.89 0.74
Cl8:0 5.60 6.18 6.68 590 6.09 6.50 583 623 621 595 567 572
SFAl) 32.83 3159 3270 3297 2981 3116 318 3572 3285 3021 3133 3265
C18:1n9 1.54 1.65 171 157 202 183 1.96 187 1.82 193 1.58 1.66
Cl8:1n7 1.04 123 L14 1.28 129 107 161 152 128 146 144 141
C20:1n11 035 045 0.38 0.54 0.46 043 049 0.56 0.50 040 0.44 0.44
Fa“(X%?Cid €20:1n9 5.10 457 5.06 4.96 5.16 5.62 4.74 504 496 449 473 515
MUFA" 8.04 7.90 829 8.34 8.93 8.96 8.80 8.99 8.56 828 8.19 8.66
Cl17:2n8 0.76 0.7 082 091 101 113 0.66 098 0.89 1.06 077 081
C20:4n6 2.53 228 243 221 270 243 049 242 221 2.38 242 2.33
€20:3n3 042 0.63 0.8 0.32 0.66 0.60 0.00 0.6 0.8 0.56 051 036
€20:5n3 1234 12.93 12.48 1316 1347 1250 1351 000 1284 1348 1325 1299
(C22:5n6 040 047 047 0.39 0.55 0.54 0.52 0.54 043 0.52 040 042
€22:5n3 035 045 0.34 045 0.32 0.39 0.44 0.57 032 047 0.39 048
(C22:6n3 233 29 4189 4126 4255 428 4371 5021 4133 4305 73 4130
PUFA” 59.14 6051 5901 5868 6126 5988 5932 5529 5859 6151 6048  58.69
Crude lipid (%) 451 501 572 5.18 4.67 483 729 721 695 7.16 773 7.85
SFA ratio” 148 1.58 187 171 139 151 232 2.58 228 2.16 242 2.56
USFA" ratio” 3.03 343 385 347 328 33 497 463 4.67 5.00 531 529

SFA, saturated fatty acid, MUFA, monounsaturated fatty acid, PUFA, polyunsaturated fatty acid; USFA, unsaturated fatty acid

SFA ratio, (SFAxcrude lipid)/100

JUSFA ratio, (MUFA+PUFA)xcrude lipid/100



626

of

%22

5532 A26d #6Z (2019)

Table 3. Free amino acid contents of squid powder as affected by streaming and drying conditions

(mg/100 g)
Squid noodle
Condition Control Squid powder
Streaming temp - 100C
Steaming time - 20-30 min
Drying temp 35T 50T 65°C 35T 50°C 65C
Phosphoserine 56.14 6230 48.88 64.03 126.00 16747
Taurine 547.25 469.22 428,07 563.81 695.45 505.81
Aspartic aicd 101.79 377.01 489.48 16091 711.62 512,96
Threonine 180.20 391.46 469.89 24033 750.70 532.53
Serine 180.54 381.88 453.60 41381 667.81 513.11
Glutamic acid 317.00 655.63 962.51 597.52 174001 1481.91
Proline 339245 3358.33 3353.17 3515.82 562091 420487
Glycine 47846 436.04 542.96 58476 821.67 B2
Alanine 894.74 1089.23 1242.68 125534 2127.94 174531
Valine 185.29 548.93 678.80 654.32 961.64 794,53
Ffeeagg‘i“" Cystine 66.71 98.52 135.16 9531 198.72 138.15
Methionine 14097 401.59 493.85 278.74 735.03 639.67
Isoleucine 12907 417.28 502.99 168.90 675.26 530.81
Leucine 280.18 981.63 1155.97 117175 1890.50 1598.29
Tyrosine 87.02 334,04 388.78 10572 688.10 525.69
Phenylalanine 11931 52096 643.53 17076 970.15 748.53
Histidine 32430 20247 31349 79.03 4051 4861
Omithine 60.61 104.67 15065 6027 141.16 10201
Lysine 18097 505.98 639.15 260.74 871.74 694.37
Arginine 43429 527.64 701.45 57113 101231 886.78
Total 8157.29 11864.81 13795.06 11019.00 21847.23 17502.63
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A zgh mpol| A Al T2l ¥ astaxanthin A2 Table 6°] YERAAT. FE2AdeH S A5 T2
A AR Bk ko] il val Late] i agte] AL UER)FE o ofn) AgtE B AgsAl
S7HeTm @ A7ATS fAETE B ATANE, @ ofale] FFEAY B FXehe Aow K 9)
Ao AWl H7Fet 0 Ao] o] A A AMEEE oA (22). SN 1, SN 2, SN 3 2 SN 49| R4 747t
£ 5542 shaA A3 ommochrome?] A} 7324 176.1%, 184.3%, 187.1% % 187.6% % 2 73o] o] A7}
2] 3FHA WAYE Maillard ¥H-g-2.2 Q13 Lk Wolx] 1 ol S71Ts ool e FEAdsE o] fod e
a%t b #& Sk Aoz AU 2 37V A3E B thp<0.05). 18y 2o Bds
Table 4. Proximate composition of squid noodles containing squid hydrolysate and squid powder
Squid noodle”
Composition (%)
Control SN 1 SN 2 SN 3 SN 4
Moisture 8.520.07 84+0.2™ 8202 82+0.1° 8.1:0.0"
Crude protein 10.70.1° 144200° 15.7£0.0° 17.920.1¢ 20.7£0.2°
Crude lipid 0.240.00° 0.310.1° 0.5:00° 0.740.0° 0.840.0°
Ash 0.6£0.1° 0.70.1° 0.7+0.0° 08+0.0° 0.920.1°
Carbohydrate” 80.0 762 749 724 9.5
Salinity 2.120.0° 13£0.0° 1.7£0.0° 1.8£0.0° 2.6£0.1°

YControl, squid noodle without squid hyrolysate and squid powder, SN 1, squid noodle with squid hyrolysate 45% and squid powder 5% based on wheat flour weight; SN
2, squid noodle with squid hyrolysate 45% and squid powder 10% based on wheat flour weight; SN 3, squid noodle with squid hyrolysate 45% and squid powder 15%
based on wheat flour weight; SN 4, squid noodle with squid hyrolysate 45% and squid powder 20% based on wheat flour weight.

P <Different letters within a row indicate significant difference (p<0.05).

3’Carbohydmte (%)=100-(moisturetcrude proteintcrude lipid-+ash)

Table 5. Hunter’s color value of squid noodles containing squid hydrolysate and squid powder

Squid noodle”
Color values
Control SN 1 SN 2 SN 3 SN 4
L value 90.730.11? 86.56+0.03 83.88+0.02° 82.61+0.03° 78.60%0.02°
a value -0.18+0.02" 1.440,02° 2.13+0.03° 2.530.03 2.63+0.03°
b value 9.73+0.02° 9.32+0.01° 9.96+0.05° 10.710,01° 13.43+0.01°

"Control, squid noodle without squid hyrolysate and squid powder, SN 1, squid noodle with squid hyrolysate 45% and squid powder 5% based on wheat flour weight; SN
2, squid noodle with squid hyrolysate 45% and squid powder 10% based on wheat flour weight; SN 3, squid noodle with squid hyrolysate 45% and squid powder 15%
based on wheat flour weight; SN 4, squid noodle with squid hyrolysate 45% and squid powder 20% based on wheat flour weight.

»<Different letters within a row indicate significant difference (p<0.05).

Table 6. Water-binding capacity(WBC), solubility and swelling power of squid noodle containing squid hydrolysate and squid powder

Squid noodle”
Control SN 1 SN 2 SN 3 SN 4
WBC (%) 183.2+1.8% 176.1£1.6* 184.3+0.7° 187.1£0.2° 187.6+0.1°
Solubility (%) 12.7£0.1° 11.10.7° 1090.7° 8410.8" 7.540.5°
Swelling power (%) 6.5£0.2° 6.0£0.2° 58+0.1° 5.1:0.4° 47103

UControl, squid noodle without squid hyrolysate and squid powder, SN 1, squid noodle with squid hyrolysate 45% and squid powder 5% based on wheat flour weight; SN
2, squid noodle with squid hyrolysate 45% and squid powder 10% based on wheat flour weight; SN 3, squid noodle with squid hyrolysate 45% and squid powder 15%
based on wheat flour weight; SN 4, squid noodle with squid hyrolysate 45% and squid powder 20% based on wheat flour weight.

%<Djfferent letters within a row indicate significant difference (p<0.05).
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Fig. 4. Taurine content of squid noodles containing squid hydrolysate
and squid powder.

"Control, squid noodle without squid hyrolysate and squid powder; SN 1, squid noodle
with squid hyrolysate 45% and squid powder 5% based on wheat flour weight; SN
2, squid noodle with squid hyrolysate 45% and squid powder 10% based on wheat
flour weight; SN 3, squid noodle with squid hyrolysate 45% and squid powder 15%
based on wheat flour weight; SN 4, squid noodle with squid hyrolysate 45% and
squid powder 20% based on wheat flour weight.

%<Different letters within a row indicate significant difference (p<0.05).

Table. 7. Characteristics of the cooking of squid noodles containing squid hydrolysate and squid powder

Squid noodle”
Control SN 1 SN 2 SN 3 SN 4
Pre-cook weight(g) 50.00£0.15 50.00£0.13" 50.00£0.12° 50002025 50.00£0.12"
Post-cook weight(g) 119.071.13° 123.60£1.73" 127.64£1.71° 135.65+2.82° 151.45£3.03
Post-cook volume(mL) 405.10£2.25" 410.70£2.04" 415.50£2.25" 420.70£3.23° 440.4043.11°
Water absorption(%) 135.5542.25° 142.0243.20° 149.64+3.08° 164.68+5.12° 202.11£4.75°
Turbidity(ODg7sum) 0.90£0.02° 0.93:0.01° 1.68+0.03° 189001 2.15:0,07°

UControl, squid noodle without squid hyrolysate and squid powder, SN 1, squid noodle with squid hyrolysate 45% and squid powder 5% based on wheat flour weight; SN
2, squid noodle with squid hyrolysate 45% and squid powder 10% based on wheat flour weight; SN 3, squid noodle with squid hyrolysate 45% and squid powder 15%
based on wheat flour weight; SN 4, squid noodle with squid hyrolysate 45% and squid powder 20% based on wheat flour weight.

2<Different letters within a row indicate significant difference (p<0.05).
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Fig. 5. Volatile component intensity (VCI) of squid noodles
containing squid hydrolysate and squid powder.

"Control, squid noodle without squid hyrolysate and squid powder; SN 1, squid noodle

with squid hyrolysate 45% and squid powder 5% based on wheat flour weight; SN

2, squid noodle with squid hyrolysate 45% and squid powder 10% based on wheat

flour weight; SN 3, squid noodle with squid hyrolysate 45% and squid powder 15%

based on wheat flour weight; SN 4, squid noodle with squid hyrolysate 45% and
uid powder 20% based on wheat flour weight.

2UDjifferent letters within a row indicate significant difference (p<0.05).
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