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The present study compared the sensory and physicochemical characterizations of Alaska pollock Theragra chalco-
gramma roe according to the L, M, S, 2S, KA, KB, KC, and G grades. The mean weights of the Alaska pollock roe
were 81.2 g (74.1-85.7 g) in the L grade, 48.4 g (41.1-54.8 g) in the M grade, 38.6 g (33.5-45.6 g) in the S grade, 29.3
g (25.7-34.2 g) in the 28 grade, 45.7 g (41.4-50.0 g) in the KA grade, 41.4 g (37.7-46.1 g) in the KB grade, 38.3 g
(36.0-42.6 g) in the KC grade, and 15.0 g (14.2-15.6 g) in the G grade. The results of the sensory (transparency, physi-
cal damage, texture, and odor) and physicochemical (moisture, amino nitrogen and volatile basic nitrogen contents,
Hunter redness, and texture) evaluations revealed that, in the normal group, the quality of Alaska pollock roe was
highest in the L grade followed by the M, S, and 2S grades whereas, in the cut-group order, the quality was highest in
the KA grade followed by the KB, KC, and G grades. The present results suggest that the L, M, S, 2S, KA, and KB
grades could be used for high-quality Alaska pollock roe products.
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2] A HH T Lo
pavas
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Table 1. Weight (single roe) of Alaska pollock Theragra chalcogramma roes by grade

o Weight (g) o Weight (g)
Criterion  Grade' Code Criterion  Grade Code
Value Mean Value Mean
1 85.7 1 25.7
2 84.1 Normal 2S 2 34.2 29.3+4 .4°
3 81.2 3 28.0
4 741 1 414
5 79.3 KA 2 45.6 45.7+4 3%
1 48.8 1 37.7
2 52.1 2 42.1
Normal Cut KB 41.4+3.6%
3 411 48.4+5.5° 3 39.5
1 45.6 KC 2 36.0 38.3+3.7°
S 3 36.8 38.644.7° 1 14.2
4 40.6 Immature G 2 15.6 15.0£0.72
5 36.3 3 15.2

IClassification by roe weight, L (65-90 g), M (40-65 g), S (25-40 g), 2S (15-25 g); Cut degree of roe, KA, KB and KC (Cut in 10, 20, 30
percentage, respectively, of the eggs); G, immatured roe. 2Difference letters on the mean data indicate a significant difference at P<0.05.
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Table 2. Sensory characterization of various Alaska pollock Theragra chalcogramma roes

Criterion Grade' Code Transparency Physical damage Texture Odor
1 Transparency None Elastic Not detected
2 Transparency None Elastic Not detected
3 Transparency None Elastic Not detected
- 4 Transparency None Elastic Not detected
5 Transparency None Elastic Not detected
6 [Transparency  None Blastic Not detected
1 Transparency None Elastic Not detected
2 Transparency None Elastic Not detected
M 3 Transparency None Elastic Not detected
Normal 4 Transparency None Elastic Not detected
5 [Transparency None Blastic Not detected
1 Transparency None Inelastic Not detected
2 Transparency None Inelastic Not detected
S 3 Transparency None Inelastic Not detected
4 Transparency None Inelastic Not detected
.5 .  [Transparency None Inelastic . Notdetected
1 Transparency None Inelastic Not detected
28 2 Transparency None Inelastic Not detected
............... 3. [Transparency  Nome  |Inelastic Notdetected
1 Transparency Existence ND Not detected
KA 2 Transparency Existence ND Not detected
3 [Transparency  Existence ND Not detected
1 Transparency Existence ND Not detected
2 Transparency Existence ND Not detected
Cut KB 3 Transparency Existence ND Not detected
4 [Transparency Existence ND Not detected
1 Transparency Existence ND Detected
KC 2 Transparency Existence ND Detected
............... 3 [Transparency Existence  ND  Detected
1 Opaque None Very inelastic Detected
Immature G 2 Opaque None Very inelastic Detected
3 Opaque None Very inelastic Detected

IClassification by roe weight, L(65-90 g), M(40-65 g), S (25-40 g), 2S (15-25 g); Cutted degree of roe, KA, KB and KC (Cut in 10, 20, 30

percents, respectively, of the eggs); G, immatured roe.
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ETH S o] Bo] ZAsHA] ghgkid, ol AR A Aol o] uf 0]t 15(G)S AR el A] AR 4F(L, M, 8,25 5
Eo] EAISHA] b= AAIvte = AAsHG7] wiolth Yy )3 Aokt 3%(KA, KB, KC 59 22 gg 759] 4=
o2 eto]] o} o] sk A9 of7]of gl dlle B 3ERe 68.4-69.9% HYE Sl BARle] 4929l 2}
= 2X(hemoglobin)®] A Fi= A7k4x3t A 420 ofsto] 4Ha}E] o7} JIATHP>0.05). AT ml<el G 559 T2 TF
o] Zeto g o] FHo] Askgtrial &l A Qlth(Hazime and 73.1%E Yeto] Y x| ieke] I4He fo2 0% o}
Mizuo, 2008). ZFo] 71 A ATHP<0.05).

o]/ Fe] rek 8% 3270 tet Bk, oA &4, 22 H oM, Asol| wE kel i ool tiske] Tsuyuki
olF|e} T2 WAt Atz n|Fof Kol A= gehe] 4 and Fuke (1978)= Atst7] o] ti7bda5 F7loke Aok
< ol 7P epst AL, tha o = Hawh gl nlste) - ERY 32, AR 8] 79 65-75%%, Akt 2ol 76-82%%5, Al
oj L, AT kol B9 FAZE F AR Lt M Fgol e 7]of 83-93%E WEbHTtAL B argh vlr} @lal, Hazime and
S 928 Sgol nlste] Sshgom, Weeh k] A9 WT Y Mizuo (008 ULhe] B9 66-73%, |42t Tkl
=7} 4845 Sl 79 73-83%% UeRiL, S wleo] 70% 14l Ehz A
Ao szt AykE 0 2 gfo] Wrer} ol 2X7to] Aekslrii w gk v}
T oo 9)\1:]_

=%, A 7 2 sAE SOl e 5uS 2 w8 olale] Az HE B oA HAES Wtk 8% 324 = 4
T 3204 4% 190 55 6, MG S, S5HS 5 gfpo] 70% nltolojA] 27| S48 O o SE
2,28 5 330, A= 38 10A(KA 555 32, KB 55 4 ke At 4% 1970 5 M 555 112 A3 187, ket
%, KC 5w 37), vlswh 15 324(G 55 30))9 o2 &% 104 2 KASE 37 %2742 A3t 8702 % 2670]91,
Table 33} e} et 83 32308 o AFS L 5wl 69.1% =2 Shapo] 70-73% W gloll 9= Aol B M 53 14,
Table 3. Moisture content of Alaska pollock Theragra chalcogramma roes by grade

o Moisture (%) o Moisture (%)
Criterion  Grade' Code Criterion  Grade Code
Value Mean Value Mean
1 69.2+0.1 1 69.7£0.3
2 68.4+0.2 Normal 28 2 68.31£0.3 69.1£0.72
3 69.1+0.2 3 69.2+0.3
L 691i0332 P
4 69.1+0.1 1 68.3£0.6
5 69.4+0.1 KA 2 71.2+0.6 69.9+1.52
1 69.7+0.2 1 69.410.2
2 69.50.1 2 69.5+0.1
Normal Cut KB 69.3+0.22
3 68.4+0.2 69.6+1.12 3 69.110.0
4 71.310.5 B T -1 2 S
2B B30 1 67.410.2
1 68.7+0.4 KC 2 69.610.1 68.4+1.12
2 69.40.0 L3 882802
S 3 69.10.1 68.9+0.32 1 73.240.2
4 68.610.0 Immature G 2 73.0£0.1 73.1+0.1°
5 68.7+0.2 3 73.0£0.2

IClassification by roe weight, L (65-90 g), M (40-65 g), S (25-40 g), 2S (15-25 g); Cut degree of roe, KA, KB and KC (Cut in 10, 20, 30
percents, respectively, of the eggs); G, immatured roe. *Difference letters on the mean data indicate a significant difference at P<0.05.
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Table 4. Amino nitrogen (amino-N) content of Alaska pollock Theragra chalcogramma roes by grade

Amino-N (mg/100 g)

Amino-N (mg/100 g)

Criterion  Grade' Code Criterion Grade Code
Value Mean Value Mean
1 203.0£1.9 1 229.0+3.1
2 267.0£1.6 Normal 2S 2 160.8+1.2 188.7+1.4°
3 211.6+1.6 3 176.5+0.0
L 231.542.1f2
4 232.2+1.6 1 259.7+0.8
5 209.5+0.8 KA 2 206.2+1.2 233.5+1.59
1 243.4+0.0 1 233.4+2.0
2 253.6+2.8 2 219.2+1.5
Normal Cut KB 228.6+6.1°
3 210.3+2.3 222.5+1.3¢ 3 237.2+3.2
4 220104 L4 a7
5. 1108 1 724512
1 218.449.2 KC 2 244.5+0.8 200.8+0.9¢
2 1782:24 3. 1ess08
S 3 249.1+0.4 215.3+2.7¢ 1 189.810.0
4 221.2+0.0 Immture G 2 161.1+0.8 175.5+0.72
5 209.8+1.6 3 175.5+1.2

IClassification by roe weight, L (65-90 g), M (40-65 g), S (25-40 g), 2S (15-25 g); Cut degree of roe, KA, KB and KC (Cut in 10, 20, 30
percents, respectively, of the eggs); G, immatured roe. *Difference letters on the mean data indicate a significant difference at P<0.05.
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319] 74$- & o] 200 mg/100 g o]st, 2|2 4d7] Ao
250 mg/100 g ©|3}Fo| 21 3(Kim and Lee, 1997), el 415 2]
79 A& ej7h oF 100 mg/100 g, S°Coll A 2] 4:4171(299)
9] Z10] 200 mg/100 g ©|3KCha et al., 2004)°] it webA], of
u| g4 ghgo] ghofl Athgt JaE vlA| = frejohv] Al 3
&S UrEhths AR I} 919] Weksla e e = Ul &
A AlEQ ofu|=d 4 Fregol] thiF AHE T et of
nl= g heko] w8 Weho R HebAlE Al xshs AS- glo
ST AFOR AR 7R A o2 ek gt
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8% 3274 4% 190(L 5+ 67, M5 57, S 57 5
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7, KC 53 370), vl%3 13 32(G 53 37)]9) AM=g
FUA A7) A% FOE AlE AT Table 59} 2} 57

= 2Rt et 8% 32719 SV E A S L

7)0] 17.5 mg/100 g (17.2-17.8 mg/100 g H$)), M 557
o] 17.9 mg/100 g (16.1-20.0 mg/100 g), S SFH57)0] 195
mg/100 g (19.4-19.6 mg/100 g), 2S S(371)] 16.9 mg/100
g(16.5-17.5 mg/100 g), KA 5+(371)°] 15.7mg/100 g (11.9-
19.6 mg/100 g), KB S23(471)0] 19.0 mg/100 g (14.520.5
mg/100 g), KC S-2(371)0] 26.9 mg/100 g (25.9-28.6 mg/100
9), G S2(371)0] 28.2 mg/100 g (27.2-29.5 mg/100 g)0] 2Tk

ol
oy
>

=
~—~

M, S, 2S 5+ Aeke 2F(KA, KB
24 3eES 15.7-19.0 mg/100 g H9I2
Jol 2po] 7} 912l oL (P>0.05), KC 5+
0l G 55 4% 7H2F 26.9 mg/100 g, 28.2 mg/100 g
S e o] AR 4L, M, S, 2S 533 okt 235(KA,
KB 582t 2431 2to] 7} QLA TH(P<0.05).

3HH, AR 9] AX = pH, 71 d 4 e, trimeth-
ylamine (TMA), K value 522 HEs}1L gl oy, Aulo] tj gt
e, A A4, A 59 54 55 Lefste]
A7 a0 oJgh o] 7H AT e Qlet. o] & FUA
71440 o)t Mgk 7] A4t 21 9] 74$- 5-10 mg/100
g, HE ME A0 4L 15-25mg/100 g, 27| F-u)3t A o] 7$-
30-40 mg/100 g, F-af gt 21 9] - 50 mg/100 g o]0 2 3}ar
QL 0] T A S AR 2= 20 mg/100 g ©|BF= A|AISFAL 9L
TH(Park et al., 1995).
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Table 5. Volatile basic nitrogen (VBN) content of Alaska pollock Theragra chalcogramma roes by grade

VBN (mg/100 g)

VBN (mg/100 g)

Criterion  Grade' Code Criterion  Grade Code
Value Mean Value Mean
1 17.8£1.6 1 16.5£0.0
2 17.2+1.6 Normal 2S 2 16.6+1.6 16.9+0.5%
3 17.2+1.6 3 17.5+1.6
L 175i03ab2 e
4 17.6+0.0 1 19.6+£1.5
5 17.2+0.0 KA 2 11.9+1.6 15.743.82
1 16.1+0.0 1 14.5+1.6
2 20.0+1.6 2 20.4+1.6
Normal Cut KB 19.0+3.0®
3 17.3+1.6 17.9+1.5% 3 20.4+1.6
4 18816 LA 20800
5. weme 1 286820
1 19.6+1.5 KC 2 25.9+2.0 26.9+1.5¢
2 19418 326200
S 3 19.6+1.1 19.5+0.1° 1 27.8+0.0
4 19.6£0.0 Immature G 2 27.2+1.6 28.2+1.2¢
5 19.5+1.9 3 29.5+1.6

IClassification by roe weight, L (65-90 g), M (40-65 g), S (25-40 g), 2S (15-25 g); Cut degree of roe: KA, KB and KC (Cut in 10, 20, 30
percents, respectively, of the eggs); G, immatured roe. *Difference letters on the mean data indicate a significant difference at P<0.05.
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Table 6. Hunter redness value of Alaska pollock Theragra chalcogramma roes by grade

Hunter a value

Hunter a value

Criterion  Grade' Code Criterion  Grade Code
Value Mean Value Mean
1 6.1 1 6.6
2 10.3 Normal 2S 2 5.3 6.4+1.1°
3 7.2 3 74
L 72i22b2 ........................................................................................................................................
4 5.0 1 7.5
5 7.3 KA 2 1.5 4.443.0%
................................ 6 . TO B2
1 3.6 1 6.8
2 6.3 2 55
Normal Cut KB 5.5+1.3°
3 5.9 4.5+1.8%® 3 3.9
4 19 4 60 .
................................ S A 1 71
1 46 KC 2 6.4 7.4+0.9°
2 6 3 82 ...
S 3 5.8 6.0+1.1° 1 3.2
4 5.9 Immature G 2 3.2 3.2+0.02
5 6.2 3 3.2

IClassification by roe weight: L (65-90 g), M (40-65 g), S (25-40 g), 2S (15-25 g); Cut degree of roe, KA, KB and KC (Cut in 10, 20, 30
percents, respectively, of the eggs); G,immatured roe. “Difference letters on the mean data indicate a significant difference at P<0.05.
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Table 7. Texture of Alaska pollock Theragra chalcogramma roes by grade

Texture (g/cm?)

Criterion Grade'

Criterion

Texture (g/cm?)

Grade

Range Mean Range Mean
ok 101919 8164827 e KA 563892 T83ABAT
Normal M 567928 779104 Cut ... KB 369538 462467
S 9323 13135 KC 10.1-16.9 13.342.0°
2S 7.8-17.9 12.643.4° Immature G 1.8-2.1 1.9+0.12

IClassification by roe weight: L (65-90 g), M (40-65 g), S (25-40 g), 2S (15-25 g)/Cut degree of roe: KA, KB and KC (Cut in 10, 20, 30
percents, respectively, of the eggs)/G:immatured roe. *Difference letters on the mean data indicate a significant difference at P<0.05.

2} 2270 A 2ol 7L Qltt. ol2fet WA S, 4= 5
Q) 7|Eo 2 S HYS ek 8% 72?:][@*0}3} 4% 3871(L
S5 971, M 55 87, S 51 117, 2S 5+ 107), A&t 3
% 287(KA 5+ 117, KB 55 77, KC 55 107), nl<%h
15 67(G 55 671)]9] 223 §4S A5 Zih= Table 7
3} e,

SES 9T e 85 1249 24U L
g/em? (70.1-91.9 g/em?), M 5-3(871)°] 77.9 g/em? (56.7-92.9
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