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Physicochemical Characteristics of Salted Jellyfish Processed in
Southeast Asia
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The study investigated the chemical composition, pH, and texture of salted jellyfish processed in Indonesia, Thai-
land, and China as a pilot study for processing the jellyfish Nemopilema nomurai, which occurs in Korean coastal
waters. The 14 samples of salted jellyfish included processed umbrella and oral arms and consisted of 68.4-78.3
g/100 g moisture, 1.79-4.37 g/100 g crude protein, and 0.07-0.41 g/100 g crude lipid. The total amino acid content
was 2.30-4.69 g/100 g and glycine accounted for 20.07-37.37% of the total amino acids. Salting jellyfish reduces
the possibility of microbial growth and enhances the shelf life because the samples have a pH of 3.77-4.35, salinity
of 18.53-24.02%, and lower water activity of 0.77-0.80. The lightness (L), redness (a), and yellowness (b) of the
samples were 53.98-61.32, 1.76-6.26, and 14.08-29.0, respectively. The springiness, strength, and hardness of the
salted jellyfish differed significantly among the products. The sample processed in Indonesia had the highest springi-
ness. While the chemical composition, pH, water activity, and color differed significantly among the products, there
were no significant effects of the country of manufacture. These results will enable the determination of quality index
parameters for salted processed Nemopilema nomurai caught in Korean coastal.
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Table 1. The profile of salted jellyfish processed in Indonesia,
Thailand and China

Samples Country  Fishing ground Portion

A Indonesia Bacan Island Umbrella

B Indonesia Cilacap Umbrella

C Thailand - Umbrella

D Thailand - Umbrella

E Thalang ~ CUlTofThar Umbrella

F Thailand Ranong Umbrella

G China - Umbrella

H Indonesia Bacan Island Leg (oral arms)
| Indonesia Cilacap Leg (oral arms)
J Indonesia Lampung Leg (oral arms)
K Indonesia Muncar Leg (oral arms)
L Indonesia - Head (oral arms)
M Thailand - Head-Leg (oral arms)
N China - Leg (oral arms)
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Table 2. The proximate composition of salted jellyfish processed in Indonesia, Thailand and China (g/100 g)

Samples Crude lipid Moisture Crude protein Crude ash

A 0.22+0.02 bed! 72.76+0.17¢2 3.01+0.05¢ 23.38+1.812
B 0.41£0.222 68.40£0.19i 4.37+0.112 22.0746.17%
C 0.24£0.05°% 72.00£0.10% 2.95+0.16% 20.8743.15%
D 0.27+0.058* 73.06£0.18> 4.56+0.102 19.95+1.052°
E 0.21£0.02°c 71.28+0.16f 3.34+0.09° 24.9141.23%
F 0.30£0.11 2> 70.82+0.17¢ 3.68+0.09° 24.85+0.58%
G 0.34+0.14 2 73.350.25° 3.79£0.51° 21.57+1.86%
H 0.21+0.01 bed 72.31+0.06¢ 2.67+0.08¢f 25.04+8.96%
I 0.18+0.03 b« 70.04+0.14" 2.51+0.11f 25.29+0.76%
J 0.1840.06 71.2640.04f 1.790.05¢ 25.59+6.63%
K 0.18+0.02bd 70.34+0.24" 2.00+0.11¢ 26.95+1.582
L 0.07+0.02¢ 68.81+0.41 4.45+0.06° 24.38+0.923
M 0.0940.01¢ 73.8310.35° 3.55+0.14%¢ 19.03+3.19°
N 0.20+0.01 bed 71.68+0.06° 2.02+0.139 25.414£2.01%
Indonesia 0.21£0.122 70.56+1.58° 2.97+1.012 24.67+4.38°
Thailand 0.22+0.092 72.2+1.172 3.62+0.562 20.8943.152
China 0.27+0.112 72.52+0.932 2.91+1.022 23.49+2.732
Umbrella 0.29+0.112 71.67+1.63° 3.67+0.62° 22.51+3.02°2
Leag 0.16£0.06° 71.18+1.57°2 2.7140.92° 24.53+4.48°2

'means£S.D. 2Means within the same row with different superscripts are significantly different by Duncan's multiple range test (P<0.05).
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pH7} AEslfute] o] vl pH7F 22 o]f+= 7HA] H7HEl=
HHE] pH (2.69-2.94)0] F&FS ¥H7] wj&olct.

ajuta] 2o pHAjol= 2-4to] 428, QJrhe]= pH 4.052,
e o] pH7FS-ARE T oreh AR o wh2 Heljute] o]
pH= 1= HIA[0K(4.20), B =5(4.14), $=5(4.10) =0 oL,
ARA|ZEO] 5014 21 2to= Gl THP>0.05).

sfute] Almo] Hat G T 18.5-23.6%01 3 oM, F-9E
of mh2 Ho FE sk Ak lokE 7 22 21.31,22.73%
ojglon, oo w2 {013l ZFol= §lATHP>0.05).
YAk o] M2 HF FE Tk A obAE 22.94%, S
4t 21.62%, E=r4F 20.89%0]%1o.H, pHe} F-ASHA Q1=
Alopito] tha =k AINE AR 7] §-2) A Q1 Apol= it
(P>0.05).

A slata] 1459 4E3eES Table 29} 7Ho] 68.4-78.3
2/100 g© 2 thA F-24| Hlsto], RS = 0.77-0.802. 2
-9~ SOkTH(Table 3). URHA Q1 A sliute] Al XE floto] &
QEE= 7)171220-40 0], 2F AE] $EFFEES 60-70%,
A RL 16-25%0] 2k H.11E] 31 Q)THHsieh et al., 2001).

Table 3. The pH, salinity and water activity of salted jellyfish pro-
cessed in Indonesia, Thailand and China

Samples pH Salinity (%) Aw
A 420:002' 227640292 0.80
B 377+001  22.3240.34% 0.77
c 4.08+0.01 20.3140.41' 0.81
D 4.1040.01 18.53+0.56" 0.84
E 406001 2314041 0.80
F 410:0.01  22.51+0.68% 0.80
G 4.05£0.01 19.62+0.029 0.78
H 4.33:0.01 22 14+0.13¢ 0.80
| 4.300.01 23.75£0.122 0.78
J 4.230.01 24.02+0.44° 0.79
K 424:001  22.94+0.20% 0.80
L 433:002  22.67+0.10%% 0.82
M 4.35:0.01 19.96+0.16% 0.81
N 416:001 236200170 080
ndone-4.210.18° 22.94+0.70¢ -

Thailand ~ 4.140.112  20.89+1.80° -

China ~ 4.1:006° 21.62+2.19° -

Umbrella  4.05:0.120  21.31+1.75° -

Leag 42840070 22.73+133 -

7heE sfuhe] o] a2 djuke] dE S 7kl wet o
4 ZJo)7) ot tiZF 7-10%4 o] th(Huang, 1988; Subas-
inghe, 1992). YRHA Q] AR F-2 2] AR Qs
o] HEA|Eo] $LEIA L (.75-0.802] HLo]n, BbA % 4]
£2 9F 0.60-0.90 F=o] HE ZH=tt B EItH(Jin et
al., 2008; Shim et al., 2011). Y2 pH, 2884 =, =2 ¢
£ 3eFol| oJsto] dAalute] 14504 LRtalto] HEE
A eFrom (A nAA), Alat 54 nEE =5 E Bl ¢
st AAFAdo] sRdE Tt dRkd o2 dAe|ate]= 1d7HA]
O] 5718 7HAH, AEgt 2ol HAoll= 2974 & f-5
o] 7Fa sttt TLejut =20l A 717 A7 Al dAsliate] S
O] A 7to| A E AL Fafgt 4= gt

MZ} L RXIZE

e e =]
Soke] A2 % 94k 918 71 e 750 Ao g RS
B Au), Wt W7} 53.98-61.32, Ht A& 1.76-6.26,
Bt FAE 14.08-29.000] A tH(Table 4). A== el=-AF F
A&, BAEE EYAloF BAl&7} 71 8kom, Bj=4t E
A28} FAE GA R FA 7} 71 Skt

o] W Sz ARe] HE elwulAlokl 57.20-
61.32, Bj=rAk 53.95-61.22, T4k 60.020]910H, S ==
Sl AJoAl 21.88-29.00, Eff At 15.58-25.28, F=-4F 24.89
olglet. E|ar AN QImUAoMAE 2.34-6.04, Ef=AF
1.76-6.26, &4t 1.880] 3i}.

Sefete elsls sfate] £ 27a)ukelTHRhizosto-
matidae)®]] ;3= Rhopilema esculenta, Rhopilema hispidum
7} 550, Lovonema smithii, Aurelia aurita £0] QH &
SHe AR SRAIEI. old sjute|E 7leshd A Me
U= SEQEA o], A% AlZbo] st eghi o 2 WS =
AL, 717k BashE Fufsto] of me 24 0 2 HEHA| et o
WA 0 2 A E7E =8 SN Fabeluke] 7 o Bt 7 o
& F AL ek, whebA] AlEHS] Ak 7= O] Abol, A%
717ko] w2 AlES] Ao whE Ao Al E

H

Table 4. The color difference of salted jellyfish processed in Indo-
nesia, Thailand and China

Samples Lightness (L) Redness (a)  Yellowness (b)

A 61.32+1.802" 2.34+0.58 b2 21.94x1.41°

57.2+2.36° 6.04+2.02° 29.0+1.82°
C 55.94+2.12 2.76+1.63°° 21.0£3.18°
D 58.2412.94abc 4.16+1.77° 25.28+1.17°
E 61.22+1.40° 1.76+0.34°¢ 15.58+1.80¢
F 53.98+4.55¢ 6.26+1.48° 24.88+2.48°
G 60.22+1.60% 1.88+1.01° 14.08+1.21¢

'means+S.D. *Means within the same row with different super-
scripts are significantly different by Duncan's multiple range test
(P<0.05).

'means+S.D. *Means within the same row with different super-
scripts are significantly different by Duncan's multiple range test
(P<0.05).
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(Table 5) S3A, ﬁﬁ,?‘g,*% WHXIHO /\]fr_ to] &

= gITH(P>0.05, Table 5). €242 ¢l AJo
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AT L Ay Aokt B AlRE

o 21el xfoli= ¢l

olth. EF AEe} AT HFHA D AR7}
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Table 5. The texture profiles of salted jellyfish processed in Indonesia, Thailand and China

wore). Aol whe 223t

z=d Aot 1.04, F=4F 1.02, B =4t

=9k 1 (P<0.05), 7| e}

3O

Samples  Springiness Cohesiveness Chewiness (kg) Brittleness(kg) Strength(kg/cm?)  Hardness(kg/cm?)
A 1.02+0.0720" 1.87+0.69° 0.42+0.192 42.05+16.96° 29.03+11.65° 29.32+8.53°
B 1.06+0.0822 1.40+0.34° 0.44+0.292 46.37+30.58° 39.60+21.13= 41.33+18.66%
Cc 0.99+0.04° 1.62+0.24° 0.60+0.162 58.99+16.15° 46.85+10.85% 46.20+8.09°
D 0.96+0.06° 1.56+0.36° 0.65+0.212 62.76+24.58° 52.43+8.382 51.4018.262
E 1.00£0.05°° 1.73+0.50° 0.62+0.402 61.05+37.432 49.14442 872 38.19+12.89%
F 0.98+0.06 1.66+0.722 0.35+0.132 35.03+13.642 28.27+9.04° 29.00+8.05°
G 1.02+0.072 1.58+0.45° 0.63+0.492 63.53+47.622 44.95+24 592 45.10+£20.24°

'means£S.D. 2Means within the same row with different superscripts are significantly different by Duncan's multiple range test (P<0.05).

Table 6. Total amino acid content of salted jellyfish processed in Indonesia, Thailand and China (g/100 g)

Samples A B C D E F G
Essential amino acids (E)

Histidine 0.05 0.07 0.13 0.12 0.05 0.13 0.1
Isoleucine 0.07 0.1 0.08 0.12 0.07 0.09 0.07
Leucine 0.1 0.18 0.13 0.19 0.1 0.15 0.11
Lysine 0.1 0.21 0.14 0.2 0.1 0.17 0.12
Methionine 0.02 0.05 0.04 0.04 0.03 0.03 0.03
Phenylalanine 0.04 0.07 0.06 0.09 0.05 0.07 0.06
Threonine 0.12 0.14 0.14 0.13 0.11 0.18 0.14
Valine 0.08 0.14 0.12 0.19 0.09 0.13 0.12
Total E 0.58 0.97 0.84 1.08 0.6 0.95 0.76
Nonessential amino acids (NE)

Arginine 0.18 0.3 0.2 0.25 0.19 0.23 0.17
Aspartic acid 0.21 0.01 0.27 0.28 0.23 0.31 0.25
Serine 0.09 0.16 0.11 0.18 0.09 0.13 0.09
Glutamic acid 0.32 0.54 0.39 0.48 0.35 0.47 0.32
Proline 0.19 0.27 0.21 0.28 0.21 0.23 0.21
Glycine 0.52 0.81 0.52 0.68 0.5 0.58 0.5
Alanine 0.18 0.26 0.22 0.26 0.19 0.24 0.14
Cystine 0.01 0.01 0.01 0.03 0.01 0.02 0.01
Tyrosine 0.03 0.06 0.05 0.09 0.03 0.06 0.02
Total NE 1.73 242 1.98 253 1.8 227 1.71
Total amino acid 2.89 4.36 3.66 4.69 3.00 4.17 3.23
E/NE ratio 0.20 0.22 0.23 0.23 0.20 0.23 0.24

(S R
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2117ke] $2153] 7ol 7} YATHP>0.05)
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glycine 3FFo] 0.50-0.81 /100 go] Lo, Zolu]iwAl e
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o AlE ] F4 ol 7HE 2 FFE A= 2 A A=A 2
Aol & LrEffo] 28.27-52.43 kg/em?o] ATk, AElL- 9l & o]
w2 2o 7k vl 7] wfjoll FHA R o] g-5h= A 3
7k Ak ol 23t o]glelA A& 5498 Ak Soll 21 A1el 1
= 1L Sl R edAlsiake] o] dAtslube] ZhgAlol &
AR &2 goto] A FAsiute] 7hArdE L 7k A
o ArHE,

E3F FAsluty] 1459 ARe] Z=eE Aklshd, Bt
12.98-29.75 cal/100 go|tH(A T} t|A|A]). A5} o] ujj-¢- &
o, Ry ehlE], e 3l 3] R 02 G4 o] 9lom, w3t
=< FEHA = e At o] Ak EA gt (Kimura et
al., 1983). d7d-sliute]of wol 3hf= o] Sl= 3l A ¢el 9
gk Ao, FAsutelE AT o Eoll APAIE LAAA A

B2 AA T Fofl 22|5te] AFHRbe meb sfutel= Al

=~
e 5 7] wel S sftel HBAkIBke] A4
2% 4 92 Ao.E Azgt,

Al AL

o] B2 20141 Sop4ARE 2910 2 el 47
Z9] 2|92 uro} 2T A (Shuke] A BH A 2
ool A)2] Ao|u] o] ZAFSFuct.
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