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Nutritional Components and Gelling Properties of Three Brands of Commercial Ready-to-Eat Fish Tofu
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(1. College of Seafood, Zhejiang Gongshang University, Hangzhou 310012, China;
2. State Key Laboratory of Aquatic Products Processing of Zhejiang Province, Hangzhou 310012, China)

Abstract: Three brands of commercial ready-to-eat fish tofu (A, B, and C) were purchased and evaluated for their
nutritional components and gelling properties. The results showed that the moisture contents of brands A, B and C were
65.94%, 69.34% and 67.20%, respectively, crude protein contents were 25.63%, 22.02% and 23.81% respectively, and
crude fat and ash contents were low. All three brands contained a variety of amino acids with ratios of essential to total
amino acids of 39.43%, 39.64% and 39.57%, and ratios of umami taste to total amino acids of 37.11%, 36.06% and 36.32%
respectively; the first limiting amino acid was leucine (Leu) for all three samples, and the essential amino acids index
(EAAI) scores for brands A, B and C were 43.81, 53.14 and 49.57, respectively. A total of 21, 22, and 21 fatty acids were
detected in these three brands, and the contents of polyunsaturated fatty acids (PUFAs) were high in them (59.14%, 63.39%
and 44.59%, respectively). Water holding capacity of these fish tofo samples were high, which were 84.61%, 86.36% and
82.98% respectively. Moreover, pH values were 6.04, 6.06 and 6.23 and gel strengths were 320.17, 203.63 and 212.71 g-cm,
respectively. Accordingly, this study demonstrated that fish tofu is a ready-to-eat food containing a variety of amino acids
and having good gel performance. Data from this study may provide the foundation for further evaluation of the quality of
commercial fish tofu products.
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Table1 Nutrional composition of three brands of ready-to-eat fish tofu
%
SEARE TS G A #1785 B 5 J85C
K5y 65.9440.40" 69.34+1.44° 67.204+0.39°
HEA 25.63+£0.39° 22.024+0.47° 23.81+0.57°
Koy 2.7340.06" 2.7340.02° 2.3140.04°
FHIE 3.5940.08" 3.9040.07° 4.20£0.18°

e A AT AR RO REREE (P<0.05) , FRA. RPEE AR
BOHL DUBIETS
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22,1 HAFERHASHT
2 3IMERATREERRS T
Table2 Amino acid composition of three brands of ready-to-eat fish tofu
%
IR 1A i 5 JiB 1 G J§C
HEMR (Thr) * 0.4240.02°  0.46%0.01°  0.45+0.02°
MR (Val) * 0.1940.00  0.20£0.00°  0.20£0.00"
PR (Met) * 0.514£0.02°  0.554+0.01°  0.5540.03"
R (le) * 0.8040.04°  0.8640.02°  0.87+0.04"
SRR (Lew) * 0.22+0.01°  0.2240.00°  0.23+0.01°
FKNER (Phe) * 0.734+0.04°  0.90+£0.02°  0.78+0.03"
AR (Lys) * 2.07+0.01°  1.90+0.02°  2.0440.10°
AR (His) ##* 0.24+0.03*  0.26+0.01°  0.2640.03"
KRR (Arg) # 0.61+£0.03*  0.694+0.02"  0.6640.03"
KETR (Asp) ** 1.12£0.05*  1.2040.03*  1.2140.04"
225 R (Ser) 0.4940.03*  0.514+0.02°  0.53+0.02"
BEIR (Glu) *#* 2.63+0.08  247+0.07°  2.5240.13°
H&E (Gly) ** 0.4140.02°  0.4240.01°  0.44+0.02°
HREER (Ala) ** 0.4940.02°  0.5440.01°  0.53+0.02°
R (Cys) 1.03+0.03*  1.08+0.02°  1.0940.04"
Ft B2 (Tyr) 0.5740.02°  0.5440.01°  0.5940.02"
WAL (EAA) 4.94 5.09 5.12
P FHERIEE (HEAA) 0.85 0.95 0.92
e FTHAER (NEAA) 6.74 6.80 6.90
BEHEREE (TAA) 12.53 12.84 12.94
fEREIERR (DAA) 4.65 4.63 470
EAA/NEAA 73.29 74.85 74.20
EAA/TAA 39.43 39.64 39.57
DAA/TAA 37.11 36.06 36.32
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#£3  3HEIRAMTHAAS, CSHIEAATRHE

Comparative analysis of AAS, CS and EAAI of three brands
of ready-to-eat fish tofu

Table 3

fERA  BERB BEFEC  FAOWHOREMHE BB

228 AAS  CS  AAS (S AAS (S AHMEE/(ngy TEMHE/(ngly)
Thwe 4 3 R 4 4 4@ 40 4
Val 5 14 18 17 17 15 50 66
Met+Cys 171 127 210 157 196 146 35 57
le 64 9% 8 9 T 40 54
Lw 1211 4 1 4 on 70 86
Phe+Tyr 83 59 108 76 95 67 60 93
Lys 148 123 159 131 157 130 55 70
EAAI 4381 53.14 4957

I SRR R T R, 3 R S 0 T R R
FEIAK T FAO/WHO 38 8 8 (bR ERE 0P 4. HHER3
AL, 3 AR TR F AR + R . B R AAS,
CSPRA i, Mt 100. FHRR SR 2 A A A it o Y 3
A, TE I 22 R A b o i O O AR A0 T 4 PR R 28
LA A5 B A 40 M 23 B E Y. B4, 3 Rhfa g
WS R 1) & B FAO/WHORE AN B B [0, X0 T
AP SN E IR ok UL, e T LLSRANAE Y B S R
R, T AN & A s R R, 7
SR, KNAR+ A RMAAS. CSIEH #2100,
AR R, v T RIS LA K
2. RNAR 5B RRE—nl & BCE Z 14 408 i A1

WER, S 5IEREARGRR DAY AR
SRR, 2 MR EECT, e 53 R S
555 1 PR i) G i R R 5 2 PR 1) S HE R
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Table4  Fatty acid composition of three brands of ready-to-eat fish tofu
%
R T JEA 5 8B M EC
<Ciso 0.4240.03" 1.34+0.07° 1.100.06"
Ciso 0.37£0.04" 0.49+0.01° 0.3140.01°
Ciro 0.1140.01° 0.13+0.01° 0.05+0.01°
Ciso 4.83+0.14° 0.0340.01° 5.43+0.07°
Caoo 1.0640.02° 1.0740.09° 0.57+0.02°
Caro 0.1140.04° 0.09+0.03" 0.03£0.01°
Caso 0.03+0.01° 0.03+0.01° 0.0240.01°
Y'SFA 6.92 3.19 7.50
(o 0.05+0.01° 0.090.02" 0.0640.02°
Cis. 15.5540.09" 14.97+0.31° 31.90+0.16°
Cie 0.154+0.01" 0.18+0.02° 0.1240.03°
Cin ND" 5.07+0.07 ND°
CisaNy 17.17+0.10° 12.71+0.20" 15.4040.09°
Co0uNy 0.33+0.04" 0.32+0.02° 0.22+0.03
CouNy 0.074+0.01° 0.124+0.02° 0.0240.01°
YMUFA 33.33 33.46 47.72
CeoNg 51.6040.54" 55.63+0.57" 42.8040.23°
CisN; 6.00+0.15° 5.74+0.12° 0.8140.07"
Ci5Ng 0.05+0.01° 0.06+0.01° 0.014+0.01°
Caoa 0.07+0.01° 0.09+0.03° 0.01+0.01
CaosN, 0.09+0.01" 0.140.02" 0.0740.01°
CoosN; 0.31+0.05" 0.38+0.06" 0.1940.03
CaNg 0.124+0.03° 0.1140.04° 0.0840.02°
CoN, 0.90+0.05" 1.2440.11° 0.6140.04*
Y PUFA 59.14 63.39 44.59

TE: NDARKEH . B iR 4.

B4, 3 P GRS G T R 2E R KB D, 3
o 77 MR i (saturated fatty acid, SFA) ; ffi
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fatty acid, MUFA) , G JEBRH 77 FIMUFA; 3 fiifa
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YMUFA>YSFA; 1 BCHIYMUFA (47.72%) F§KT
YPUFA (44.59%) , YSFA (7.50%) A%,
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B AR e 3 ot G T 0 22 NV R AR I IR R 4 B
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Table 5 Water-holding capacity and pH value of three brands of
ready-to-eat fish tofu
TR G KA . 5B .13 JC
pH 6.04+0.05" 6.23+0.01° 6.06+0.08"
FEKPE % 84.61+0.58" 86.36+0.36" 82.98+1.53"

WNFRSHiN, G EBNMpHE 5 HAh2 i &% 1%
5 (P<<0.05) , 3 Pl & A pHAE #B B M, (H ATz
V. — A BE R pHAR ORFFLE M s 4, SBET, WL
JR LT 4 A A VR A M RN, i BE R R e e Y
[Fi Bt JBE () pHLAE 7 o gt A Pt s R AR AR Ak, B VR
FSF TF 0 K3 O 2 PR S 2R P2 (0 R A R
BE, IXAEFE T FHpHAH IR 0 SR DN o RF 7K I A2 v AR FF
KAWIRE ST, SEREARMCEER G, HHHE
SR SR ) AE S PR AR PR R ) R R R K 2 — . 3 R
GIEH, MGEB (86.36%) MfFKMER K, MEEA
(84.61%) k2, MTEC (82.98%) /N, ¥WETE
WA, LD, T3 R K R

242  BEESRE
#£6 3FhEN R T REEREERT L
Table 6 Comparison of the gel strength of three brands of ready-to-eat
fish tofu
bitas BEIHA 07 J%5B T EC
WS /g 651.23+26.45"  445.13+11.68"  490.83+31.01°
U1 B4 fom 0.49+0.05 0.46+0.02" 0.4340.02°

BHRBRE (gecm) 3201744552 203.63+13.18°  212.71+£19.22°

3 ol B B S R A B A R e RO FT R o XHIIR
R HATR/NEEMZER (least significant difference,
LSD) LM ml k0, f0 5 JE A TR B 24 ik P R g i ik P
WE5AREHEBMCAEEMEER (P<0.05) , KR
JER/AME RN E A (320.17 g+ cm) > G JEC

(21271 g« ecm) > JEB (203.63 g+ cm) . BERIR
£ A T £ JBE T R ) o R — AN R AR, B E R
W) 55 0 DAY ) D SRR I S R, s T JBE e o
s (R JBRET i OGS G R IR, 3 e S D R 5 S 8 v T
T, Hfn, T (<200 g - cm) IX3 FhG KA,
i1 5 TR AR TR R P IR - # (250 g e em) P X
FH, BTIN3 P SR A R R T

3 & #®

i3 Al B R AR SR R IR O LR B RE
IHTPRAT, EEARRIF S

3 ol g I HEACE IRy K Y R R, HON
R, AR & 88K 3 Fhf SR AR5 4,
BERE AR S BEE, HUHRAERS BRI TFAO/
WHO L2 38 88 AR HERE G 7y, ST RS E R 70 N
3 b S RS VSR 2R R s 3 Mt S HLAE AR
PR EAFEZE S, (B R AME AR R 5 B2,
D AR Y, Wl 2 & B % 2 A
El

3 i S (K p HAEL 2 (i BR 1, IX 2 ol v VR 0 JBE
VRIS A B SE A R 45 R s FRk VRN 4 R L, BT
80%, VW fE S RE R K I BE L s AR
TR B W S KT 2 AR G, (H3 £ T B 1
RERHX LT, 20K T Bl a Fhvis LA g /K #h g

Iy Gl RAR WY 3 it I R IR R B B RE
R BARGES, Arag T3 SAR AT A R R
f BEARDLA . AR S8 LR AR SO R 30K S 9 ot B0
R R, A S T B AT IE . 7 BAR R
PRASALEE S I A — B, R WP IR AR RE W A LR A £
SRR AT, MR SRR AR AR A
by f71  JE 7 UL 95 (R MR T R I3 AN A B AV
S f B i it S5 AR ) F L SRR, AT AR DN AR S b
AERE AR, AT WA HESR B 2%
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