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Sensory and Lipid Characterizations of Boiled-dried
Pacific Herring Clupea pallasii as a Substitute for
Boiled-dried Anchovies Engraulis japonicus
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The objective of this study was to investigate sensory and lipid characterizations of boiled-dried Pacific herring Clu-
pea pallasii (PH) as a substitute for boiled-dried anchovies (A). The crude lipid content of commercial boiled-dried
PH ranged from 1.3 to 5.1%, which was similar to that of commercial boiled-dried A (2.2-5.1%). The peroxide values
(POVs) of commercial boiled-dried PH ranged from 20.5 to 129.1 meq/kg. The POVs of commercial boiled-dried PH
suggest that boiled-dried PA of high quality should be controlled by a POV standard similar to that of boiled-dried
A. The trichloroacetic acid soluble-nitrogen (TCA soluble-N) content of commercial boiled-dried PH ranged from
495.7 to 998.6 mg/100 g, which was high compared to that of commercial boiled-dried A (372.6-690.0 mg/100 g).
Volatile basic nitrogen (VBN) content of commercial boiled-dried PH ranged from 8.4 to 28.1 mg/100 g, which was
low compared to that of commercial boiled-dried A (16.8-33.0 mg/100 g). Results from the lipid, POV, TCA-soluble-
N, and VBN content analyses suggest that boiled-dried PH could be used as a substitute for boiled-dried A.
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Table 1. Brife information on commercial boiled-dried Pacific herring Clupea pallasii and boiled-dried anchovy Engraulis japonicus used

as samples in this experiment

Body length (cm)

Fish Size No Purchased city Sample code
Range Mean
1 8.1-8.9 8.510.4 Changwon PH-L-1
2 7.7-8.3 8.0£0.3 Gijang PH-L-2
Large (L) .
3 13.6-14.6 14.1+0.5 Geoje PH-L-3
B _ 4 13.2-13.8 13.5+0.3 Tongyeong PH-L-4
Pacific herring _ 1 5255 5.340.2 Changwon PH-M-1
(PH) Medium (M) _
2 5.1-5.5 5.3+0.2 Geoje PH-M-2
Small (S) - 3.5-3.7 3.6+0.1 Gijang PH-S
) 1 2529 2.7+0.2 Changwon PH-T-1
Tiny (T) .
2 2.7-31 2.9+0.2 Geoje PH-T-2
1 8.2-8.8 8.0£0.5 Gijang A-L-1
2 7.8-8.4 8.11£0.3 Geoje A-L-2
Large (L)
3 9.7-10.7 10.2+0.5 Tongyeong A-L-3
AnE:R;)vy 4 8.2-8.8 8.5+0.3 Tongyeong A-L-4
Medium (M) - 5.2-5.7 5.440.2 Tongyeong A-M
Small (S) - 3.6-4.0 3.840.2 Geoje A-S
Tiny (T) - 26-2.7 2.510.1 Geoje AT

[5:53) 3 4-5Ceqv T80 10 1 12 13 14 15 16 11 18 19 2

PH-L-1"

(503 5 4-5Cegu 789 10 11 12 13 14 15 1 11 18 19 20

A-L-1

Photol. Photograph of commercial boiled-dried Pacific herring Clupea pallasii and boiled-dried anchovy Engraulis japonicus used as sam-

ples in this experiment.
'Sample codes are the same as shown in Table 1.

Al uFE0)(4F 97) 2t nFEEX|(4F 770)2] 2T g
b 2 A s A E Ak Fig. 13 2ok Al upEd
0]9] Rt FHEEL 52.1-57.2% Helo|gla, A7 bR A
B fE =27] A 9] A9 53.0-56.5% W], 27 A9
© 53.8-57.2% H 9|, AW F7] 2| A2 52.1%, AFH A7) A
9] 7% 53.5-54.8% W 9lo|qict. 7HH, Al npEEA| o] 20
R 2] Shek2 51.9-60.3% ®191o] 1AL, tid o] 7% 53.9-60.3%
W9l FHO A9 51.9%, &HO| A9 53.7%, AEY| -
55.9%0°] itt. whEka] Al upE2 3 of ot np2E 2] The]]
A ko] M9le Al ukEAg o7t ukEE X of| v]sto] HX &
oLt o]eh 22 At upEAg o7 A E Al ol ol g g3t 5
Alof gl A 3t 7hg- Akl oJste] o] 2] Bl 7 E|of uhE
Aolol Umz] YukA R 2= A5 o} Ax Hwof JIFS =4
i, Aol Pk v A, A ] HEol osto] JgF

= W= 3|29 HskEo] Aoz 2917 wzolet wety
9ItH(Kim et al., 2003).

Al mRE o] o] A 2 1.3-5.1% ®l9]ol it Al
nR201o A S A7 e A i A7) 29|
221-51%HY, S8 7] A9 AL 1.5-23% HY, 4H 3
7] AA9] 75 4.5%, APE A7) Ae] A9 1.3-2.3% el
ok, g, Al 2R o) EAH FFE 22-5.1% Wele]2]
AL, HE O} - 2.2-5.1% 9, SE | 785 3.8%, 2| -
2.7%, A8 2] 79 3.3%01 ek uhehA Al npE7 o9} nhE
H2) Thol| A HES A Akl 7F IGie. rREA ol ek uhE
H2)of Az o|ql Fojet A& A WL = E A4 B
£0] =11, 0]52] FAEL EPA U DHAS} 2-& 21|7}-3 A
vRAbo|gkal & A QITH(Kim et al., 2003; Huynh et al., 2007).
wtetA] nkEA 0] 9f nfEE A= eH|7}-30) &%t 17715/ 0]
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Fig. 1. Crude protein and crude lipid contents of commercial
boiled-dried Pacific herring Clupea pallasii (PH) and boiled-dried
anchovy Engraulis japonicus (A).

ISample codes are the same as shown in Table 1.

Different letters on the data indicate a significant difference at
P<0.05
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AtH(Takiguchi 1987a; 1987b). o]={gt Aol A Al nhE7
019 T4 E4& HMslEg AR 22 A d EHow A
ket

A sEolel nh2wa|e] IAFSFEgHS vlLstel bt
W A71= Fig, 29} 2. Al o} 24o] o] TpAHeHEZES 20.5-
129.1 meq/kg ¥ 901 a, A7|HE AmEd i 7] A
o] 79 85.6-129.1 meg/kg W], 28 7] Zo] AL 114.5-
183.4 meq/kg WS, A% A7) A9 4<% 120.2 meq/kg, A2
=7] 2&] 79 20.5-58.3 meq/kg H Lot o)/ A7
Ak ukEA o] TAkelEgte] Aol ofetH tiE 27], FH 2
71 9 a9 A7) A Tl Zpol7t QI EA] ko, AE 2
7] A& ohE =A7] Ao vlste] FAs] Wkth o, Al nkE
H2) 9] AR 21.4-183.4 megkg HElo1aL, F7])H
2 A e gEe] 4 105.6-174.9 meg/kg H, H 4
2 114.1 meg/kg, 28 2] 4% 954 meg/kg, AFE2] A2 214

F4E 54 617
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Fig. 2. Peroxide value (POV) of commercial boiled-dried Pacific
herring Clupea pallasii (PH) and boiled-dried anchovy Engraulis
Japonicus (A).

'Sample codes are the same as shown in Table 1.

Different letters on the data indicate a significant difference at
P<0.05
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Fig. 3. Acid value (AV) of commercial boiled-dried Pacific herring
Clupea pallasii (PH) and boiled-dried anchovy Engraulis japonicus
(A).

ISample codes are the same as shown in Table 1.

“Different letters on the data indicate a significant difference at
P<0.05
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Fig. 4. Trichloroacetic acid (TCA)-soluble nitrogen of commercial
boiled-dried Pacific herring Clupea pallasii (PH) and boiled-dried
anchovy Engraulis japonicus (A).

ISample codes are the same as explained in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.



o2 BREQr} weba] HAAE2] TCA 7H-A A ol of
St AR n|Fo] Ho} gk ul23o] 7} np2E | of| H]sto] 2]
S1L, o5 F AlFo| B A7t 245 XISkl Tt e gl

A7 A AE oL, trimethylamine (TMA)X di-
methylamine (DMA)©] 4821, o8 T A|l&o] Al4gt
75 1L skgo] Yo AwAfste} viEo] Frtsto] A
2 e[ Y] A 55 WA sh= A-9-ol A5 o] &-E th(Park et
al., 1995). o] 2|3t Aol A Al mpE% o] 2} mp-2HX] 7ho]| ]
AYE L HET 5A 02 o5 AAIEES 7 d e
SrerS A3 Ak Fig. 59 ek Al np23 o] o] 4 3
U o 7) A A FHEES 8.4-28.1 mg/100 g W 9lo|lar, 27] ¥
2 AR od 27] 29 A$ 84-28.1 mg/100 g WY, &
g 57] 29| 749235272 mg/100 g W], &8 27] Ao A
©27.8mg/100 g, A8 27| A 9] 7% 11.2-13.8 mg/100 g 1]
{12, oA 271 w2 ZHE2 §igict. wheba nER o] F
A7 A YR oA AAE, FYATHe] A=, AT
4] 27 Foll whet Aol 7t Q& Ao & wehE| Qi) 3, A
T utEER) o] FAUAY A7 A4 T2 16.8-33.0 mg/100 g H
QJolar, thE o] < 16.8-25.1 mg/100 g WS, FHo| 49
32.1 mg/100 g, A~32] A< 28.8 mg/100 g, <] A2 33.0
mg/100 g© &, o] 7P whok i, thg 0 & Aol glon, &
i} 2 7hofl= 2ol 7k ¢l 4, o5 Al 1A o
ol b2 3 A7 E A FheF ukEA o) 7F ukEE 2] of| v]st

it
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Fig. 5. Volatile basic nitrogen (VBN) content of commercial
boiled-dried Pacific herring Clupea paliasii (PH) and boiled-dried
anchovy Engraulis japonicus (A).

ISample codes are the same as explained in Table 1.

Different letters on the data indicate a significant difference at
P<0.05.
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Table 2. Result of sensory evaluation on taste and fish odor of com-
mercial boiled-dried Pacific herring Clupea pallasii

Sensory item
Size Rawfish ~ Sample vr

code Taste  Fish odor

Anchovy L 5.0£0.0%23  5.0+0.0°

L-1 7.8£0.4°  6.8+0.3°

Large - ) L-2 6.3£0.5°  6.1£0.6°
Pacific herring

L-3 7.6+£0.9° 4.6%1.0°

L4 7.4+0.5°  6.840.3°

Anchovy M 5.0£0.0°  5.0+0.0°

Medium . ) M-1 7.8£0.6°  4.8£0.72
Pacific herring

M-2 6.8£0.7°  5.00.02

Anchovy S 5.0£0.0°  5.0+0.0°

Small — -

Pacific herring S 5.310.5°  4.8+0.7°

Anchovy T 5.0+0.02  5.0%0.0°

Tiny - ) T-1 6.3£0.5°  7.0£0.0°
Pacific herring

T-2 6.3£0.5°  7.440.5°

ISample codes are the same as shown in Table 1.

“Different letters on the data in column of the same size indicate a
significant difference at P<0.05.

3Sensory score: 6-9, superior to control (anchovy); 5, similar to
control; 4-1, inferior to control.
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