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Abstract

The overall objectives of this study were to examine the potential of sturgeon as an intermediate moisture food
(IMF) by measurement of nutritional components, such as minerals, fatty acids, amino acids, and water activity.
Chemical compositions were as follows:moisture 73.2% crude protein 19.9% crude lipid 5.7%4 ash 1.1% and
carbohydrate 0.1% Minerals were K 317.70, P 259.88, and Mg 29.78 mg/100 g. Fatty acids detected were oleic
acid (40.46% of total), palmitic acid (23.27%9, and linoleic acid (15.3599. In addition, sturgeon was very rich
in glutamic acid (1,189.71 mg/100 g) and deficient in serine (55.12 mg/100 g). Moisture content and water activity
of sturgeon dried at 40°C after soaking in different concentrationsof sugar and salt solutions were 15.12-16.24%
and 0.68-0.79, respectively. Sensory evaluation of sturgeon soaked in different concentrations of sugar and salt
solutions indicated that sturgeon soaked in 3.0% (w/v) sugar and salt solution scored highest.
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ENARE B8 7t A7 1 gol] E8&AHCIO, : HSO,
: H0, =9 :2:5)25 mLE 713k € 3hhot plate) ol A
FA0 R WE wj7hA] gk - 100 mLE A-8-ske] o7
(Whatman No. 2)¢+ % Inductively coupled plasma(Aton scan
25, Thermo Jarnell Ash Co., France)® EA]3}ic}h EA4%
71 % RF power™ 1,300 Wo| ™, analysis pump flow rate=
1.5 mL/min®.Z 3} 31, gas flows plasma: 15, auxiliary:
0.2, nebulizer: 0.8 L/min®. & 3} EA3}4H12).
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Aol 10 g& Y51 (Whatman Cat No. 2800260)
ol Y31, diethyl etherS 7}5}4] SoxhletFEF o2 2F 104]
AR A& FEe 2ANE I °]F Metcalf 59
W @A3)0] F3le] A HHAF methyl esterS ZAISE &
GC(5890 Series II, Hewlett Packard, U.S.A)E F4I35}% ),
Z AWFEZE9| 0.5 N NaOH-MeOHE 71314 80°C ol 4]
SFAIZIHA 7H A7l §, 14% BFs-methanol &
n-heptaneS- 7hste] o]l A3l & FR749k NaCl X3+
HS 718k O petroleum ether® F+Z3+ ¥ NaSO. 2 27,
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3}] heating block(110 +1°C)ol| A 2443t B9 7= B34l

[s)
71 £ glass filter2 73 NS 37T 557 |(EYLYA,
N-N series, Japan)E ©]-§-3} HCIS A AL S/RTZ
33] MHg o5 2 553+ sodium citrate buffer(pH
2.2) 2 mLZ £33 & 0.22 ym membrane filter= o3}k
oJ oS olm| Ak A}FE-4] 7] (Pharmacia Biotech, Biochrom
20, Sweden)E ©|&ste AT A o] &3
column-2 ultrapac 11 cation exchange resin (11 pm*2 m)<
AHE-3FA AL, flow rate®} buffer= 242} ninhydrin 25 ml/hre}
pH 3.20~10.02.2 3} 2, column 259} reaction &=
= 247t 46°C} 88 TR 3L, EAAITRE 48 Bt 4

SFATH(12).



T84 % X84 d|ELl

T84 HE] B2 Lee 59 WH14S
2 gol| 20 mL2] 1% acetic acidZ 7}3te] 20827+ FeA7]
#3233 o2 7 23tH A]EE 100 mL mass flaskol]
7131 100 mLE 7-8-3F T3 022 um syringe filter2 o3}
3} HPLC(Hewlett packard 1100 series, USA)E #213}%]
t}. Column2- -Bondapak C18 (3.9x30 cm, 1LD)< A8-31%
31, mobile phase= Z}Z} 1% acetic acid(A solvent)$} 57%
methanol(B solvent) 241 BE&1]2] HIES 0~30&E7HA|
100% 2 X43] Z=7FA A} Flow rate 1 mL/min®. & 3}
%o, UV injection volume2 270 nm<} 20 pLo] XL
ok 2840 HIER 2418 Ivanovic 59 WPH(15)S W &3}
o] Al 5 goll 30% KOH/ethanol -840l 73}A171 & 743}4]
71 84S 35 FZ31 petroleum ether 30 mLE 7}k
WHFE}FSITE Petroleum ether 55| D.WE A7l =
3IAIZ] & F-4= sodium sulfate 2 B3 T 19t F551]
ethanolZ £33+ & 0.22 pm syringe filter® ©J3}3}o]
HPLC(Hewlett packard 1100 series, USA)Z #2J3}th.
Column< p1-Bondapak C18 (3.9%30 cm, ILD)S AMESE L,
solvent®?} flow rate= methanol, 1 mL/min®. 2 3}$] o™,
UV323} injection volume2 325 nm<} 20 pLo] At
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Table 1. Proximate composition of sturgeon

(unit : %, fresh wt)
Moisture ~ Crude protein ~ Crude fat Nitrogen free Crude ash
extract
73.2£1.10 19.940.49 5.7040.14 0.10£0.01 1.10£0.05

APgold o] Uve F7143%ES ICPol &3t &
A8t A= Table 291 2ok FiPdo]o] F8 FI|HEL
2K, P 2 Mgo & 1 ke zhz}t 317.70 mg/100 g,
259.88 mg/100 g % 29.78 mg/100 g =°]o.™, 1 €] Ca
(21.56 mg/100 g), Fe (3.57 mg/100 g) ¥ Zn (2.97 mg/100
9= v s AU FEXNEH Azl veR Q)
= Aol 1159 grEo] e TR T 58 TR
KN 3]

© 2%, 91 8 BFOE Edom, I FHE 47 6~
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Ao} Ak B3-S BSATth(17). Yoshimura 5(18)2 2]
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Table 2. Mineral contents of sturgeon
(unit : mg/100 g, fresh wt)
K P Mg Ca Fe In
317.70£32.07 259.88+24.96 29.78+0.31 21.56+0.19 3.57+0.04 2.97:0.17

Aol FHrEol e AEs GCE o83t &
2%F A= Table 33 2t} &, digole] 9 A4ke

+ oleic acid (40.46%), palmitic acid (23.27%), linoleic
acid (15.35%) 3 docosahexaenoic acid (8.55%) o1, 1
Qo= Z3ALAS 2= myristic acid 2 stearic acid”7}
o] QAP , BEEXIX L 2 = eicosadienoic acid,
eicosatrienoic acid, erucic acid, arachidonic acid 2%
eicosapentaenoic acid’} A% g-7-Fo] AT} Vaccaro 5
() ot il ol ok At HiF ol E ngteto]
FAE Fgolo] A B A 24S B4 A%
A 9.24£1.16% A0, F& ALIOEE palmitic
acid (20.12%), oleic acid (25.95%) % docosahexaenoic acid
(1501%)2 Hirste] 2 Ao Aol fAg BaFs B
Foa=g

Table 3. Fatty acids composition of sturgeon
(unit : %, fresh wt)

Fatty acids Peak area(%)
Myristic acid 3.65%0.14
Palmitic acid 2327+1.37
Stearic acid 3.050.24
Oleic acid 40.46+5.23
Linoleic acid 1535091
Eicosadienoic acid 1.09+0.06
Eicosatrienoic acid 043+0.02
Erucic acid 0.2110.01
Arachidonic acid 0.870.04
Eicosapentaenoic acid 3.07£0.16
Docosahexaenoic acid 8.5510.89

APl o] e obreAt S HPLCE +
$F A= Table 48} 2o F 1759 ofvliite] £3,
BEAek el eHrEo] e F8 oppgtow
glutamic acid, aspartic acid % arginine©]$1 o™, 1 ¥=F
717} 1189.71 mg/100 g, 1,168.00 mg/100 g & 984.57

flo rlr ot
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mg/100 g =02 3o 31T Kaya 5(19)2 H1do]
B} FAS £ opn2lt 24 WslE 4% A7 &
4ol A aspartic acid, isoleucine, methionine, hidoksil-I-
proline & valine 571512 ™, glutamic acid, serine,
threonine, leucine, tyrosine, histidien, lysine % proline 7
231 2.1 alanine, glycine 3 phenylalanine & ¥ 3}&
wolA] egiTla HIBSLh Eak AFE AR e
Fapol, o), waol W AN Aole] ofulett %
=ZFEe] 71 Bol EiEo] Adokal Biste(17) £
AEe] A} AR ARS BT

jind|

Table 4. Amino acids contents of sturgeon
(unit : mg/100 g, fresh wt)

Amino acids Content

Aspartic acid 1,168.00£135.94
Threonine 660.92+84.06
Serine 55.12+2.07
Glutamic acid 1,189.71£162.03
Proline 845.64+53.18
Glycine 595.14+16.94
Alanine 68.2744.37
Cystine 621.93+48.32
Valine 472.92431.08
Methionine 865.68161.15
Isoleucine 8890.85163.37
Leucine 498.40£51.09
Tyrosine 912.38+74.43
Phenylalanine 671.14£49.61
Histidine 921.20468.58
Lysine 812.63+71.36
Arginine 984.57482.83
Total essential amino acids 5,792.74+469.77

Total amino acids 12,733.5041,583.61

Aol rElo] = HlEl S-S 243 Avle
Table 59} 2t} 8 484 HIEI].C Z = niacin, pantothenic
acid 2 vitamin B6 <22 1 3= 74zt 11.0 mg/100
g, 09 mg/100 g & 0.3 mg/100 g <=2 & YEpstth 284
HIERE A7} Hrslo] LAl 2 2 0.53 mg/100
go19lo, D, E ¥ K= EA18HA] ZUth 234832

2W 11F dojol rEe] Je ve I T 784
HEP-& tfo]olrlo] 1.0~4.2 mg/100 go 2 713 wol gt
FrEo] A, HIE] C= EA15HA] &e AoZ el
o} 3 FAolo} Faadolo e x&-4] BlEFTIQ] HlE}
7 A7} 210 REZ 7P Bo] o] Slof dolRe 8
HIE}T © 2= niacind} HIEFT AR B AT Axpe} FALEH
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Table 5. Vitamin contents of sturgeon
(unit : mg/100 g, fresh wt)

Niacin ~ Pantothenic acid Vitamin B6 Vitamin A Vitamin D Vitamin E

1103061 0924008 0312002 0.53%0.03 b -

"Not detected.
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SHS 40T E34=x
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Table 6. Moisture content and water activity of dried sturgeon
after soak in different concentration of sugar and salt solution

Soaking concentration of

sugar and salt(%) Moisture content (%)

Water activity (Aw)

Control 16.24+0.36" 0.79+0,03"

05 15.12+0.98" 0.76+0.01°

10 15224042 0.72+0,02°

20 15.420.41° 0.68+0.04°

30 15.311.50° 0.69+0.01
"MeanstSD (n=3).

"Means with different letters with a row are significantly different from each other
p<0.05 as determined by Duncan’s multiple range test.
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Table 7. Sensory evaluation of intermediate moisture food manufactured
using sturgeon

Concentrati Sensory evaluation

Zﬁfﬁj&% Color Flavor Sweetness  Saltness acc(zggf)gity
0 4542002" 399:027 397:0.11' 393006 3.85:0.11°
05  452:003" 394:0.14" 393:004" 429:0.13" 4.06£0.13°
10 446017 401007 4.05:005" 452:008° 4.10£0.09"
20 459:021° 403:0.14° 401003 498:0.04° 4242005
30 4543016" 4012007 402:002° 5228003 441003

"Means#SD (n=10).

PMeans with different letters with a row are significantly different from each other
p<005 as determined by Duncan’s multiple range test.
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mg/100 g, 259.88 mg/100 g 2 29.78 mg/100 g =< YTk
F9 A4S 2 = oleic acid, palmitic acid 2 linoleic acid
For, ofv]| =20 2 = glutamic acid”} 1,189.71 mg/100
gO & 7} wokal, serine©] 55.12 mg/100 gO. & 71 Ao
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