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Abstract: Nutrient composition and texture properties were detected in three meatballs and DSP (drawing soy protein) ball fried in palm
oil to evaluate its application value. National standard methods were used to analyze nutrient composition. Texture of four types of balls were
analyzed by a food texture analyzer. The protein content was as follow: DSP ball 39.06 mg N/g > pork meatball 30.11 mg N/g > beef meatball
19.9 mg N/g > fish meatball 12.79 mg N/g. The cholesterol content was as follow: beef meatball 28.71 mg/100 g > pork meatball 25.27 mg/100
g > fish meatball 14.83 mg/100 g > DSP balll 1.21 mg/100 g. The fat content of pork meatball was significantly higher than the other three
samples (p<0.05). The maximum of total amino acid, essential amino acid and umami amino acid content were found in the DSP ball and were
15.44+0.59, 5.33+0.20, 8.89+0.34 (g/100 @), respectively. The four types of meatballs had a high proportion of unsaturated fatty acids,
accounting for 59% to 73% of their total fat content. The maximum of springiness and resilience were obtained in DSP ball , which were
96.84%=1.43% and 52.77%:0.56%, respectively. Results showed that DSP ball had high protein content, low cholesterol, rich unsaturated fatty
acids, high nutritional value and good taste. It can be used as a substitute for traditional meatballs.
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Table 1 Sensory evaluation standards for soybean protein ball
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Table 2 Comparisons of four types of balls in protein, fat and cholesterol

AR B2EOENLT A HT F AT & R
% & i /(mg N/g) 39.06+1.63 30.11+0.93 19.91+3.41° 12.79+4.78"
7% ##1(g/100 g) 19.77+0.66" 28.80+6.92% 6.68+0.59° 5.42+3.44°
A2 [ B%/(mg/100 g) 1.21+0.04° 25.27+0.32° 28.7120.40% 14.83+0.39°
i FUTHRA AR DN EFEATEREE (p<0.05). TR,
3 WA FRER S EXER
Table 3 Levels of amino acidsin four kinds of balls (g/100 g)

AKX 5E KEPLZEHEAT A HT 41 HF & AT
37 £8 (Phe)” 0.86+0.03* 0.4620.03° 0.3420.00° 0.2940.01°
& £ 8 (Met)” 0.20+0.01° 0.29+0.02° 0.18+0.00° 0.1820.00°
F 7 2B (Tle)™ 0.77+0.03 0.54+0.03° 0.40+0.00° 0.330.01¢
3 F.B (Leu)” 1.23+0.05° 0.88+0.05° 0.65+0.01° 0.52+0.01¢
# A8 (Lys)” 0.86+0.03* 0.66+0.01° 0.64+0.02° 0.55+0.01¢

7 A8 (Thr)" 0.57+0.02° 0.47+0.03° 0.34+0.00° 0.28+0.01¢
2 A8 (Val)® 0.84+0.03° 0.62+0.03° 0.44+0.13° 0.38+0.01¢
KA 2.8 (Asp)” 1.6520.06° 1.01+0.05° 0.81+0.00° 0.66+0.02¢
“ £ B (Ser)” 0.74+0.05° 0.40+0.02% 0.33+0.00b° 0.26+0.01°
75 £.8 (Glu)* 3.41+0.13° 1.68+0.08° 1.42+0.01° 1.26+0.39°

+ £,8 (Gly)* 0.63+0.24° 0.63+0.00° 0.39+0.01° 0.28+0.01°
7 £ B (Ala)* 0.68+0.26° 0.66+0.31% 0.43+0.00° 0.37+0.01°

84 AR (Tyr) 0.4620.02* 0.29+0.01° 0.21+0.00° 0.2120.00°
48 B (Hts) 0.38+0.01% 0.42+0.02° 0.25+0.00° 0.18+0.01¢

# AR (Lys) 0.86+0.03* 0.66+0.01° 0.64+0.02° 0.55+0.01¢
# A B (Arg) 1.06+0.03* 0.75+0.01° 0.52+0.02° 0.38+0.01¢
Hi 2.8 (Pro) * 0.85+0.01% 0.47+0.01° 0.30+0.01° 0.26+0.00°
YEAA 5.33+0.20% 4.24+0.24° 2.98+0.06° 2.52+0.06"
YNEAA 10.97+0.42% 7.28+0.33" 5.33+0.01° 4.47+0.11°
DAA 8.89+0.34% 5.36+0.25" 4.0420.22° 3.4420.09"

TAA 15.44+0.59* 10.55+0.50" 7.67+0.05° 6.4420.16"

Er PR TLE AR PRTHRALR.
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Table 4 Levels of fatty acids in four kinds of balls (g/100 g)

R B2ZaOERT AT FAHT & RATF
K #(C10:0) ND 0.0150.00 ND ND
A #:82(C12:0) 0.02620.00 0.0190.00 0.002+0.00 ND
§ 38 (C14:0) 0.13240.00% 0.290+0.02* 0.057+0.00° 0.027+0.00°
+ A1z 8% (C15:0) 0.008+0.00° 0.008+0.00? 0.0080.00% 0.00420.00°
248 (C16:0) 4.886+1.95 5.272+3.18" 1.230+0.55" 0.929+0.51°
+ X184 (CL17:0) 0.020£0.00b 0.0480.01* 0.182+0.14% 0.007+0.00°
A% 5% (C18:0) 0.810+0.08" 2.922+1.37° 0.490+0.08" 0.267+0.08"
7.4 5(C20:0) 0.247+0.16 0.057+0.02% 0.001+0.00° 0.085+0.00°
A b (C24:0) 0.026+0.00 ND ND 0.007+0.00
B % — MR (C14:1) ND ND 0.01520.00 0.00520.00
#AE — i8R (C16:1) 0.02820.00° 0.51520.10% 0.242+0.05™ 0.157+0.06°
+ s — R (C17:1) ND 0.035+0.00 0.01020.00 0.00520.00
hHiEz(C18:1) 6.341+0.72" 12.44545 29 1.615+1.33" 1.782+0.66"
7.4 — B4 (C20:1) 0.029+0.00° 0.372+0.19° 0.018+0.00° 0.0480.00°
FER (C22:1) ND 0.0100.00 ND ND
s —iER (C24:1) ND 0.015+0.00 ND ND
T%E(C18:2) 3.659+0.29° 2.658+0.56" 0.612+0.27¢ 1.576+0.73°
I R (C18:3) 0.101+0.10% 0.047+0.03% 0.265+0.22° 0.0190.00°
% 8 (C20:2) ND 0.188+0.03 0.01920.00 0.00520.00
764 = H82 (C20:3) 0.028+0.00° 0.037+0.01° 0.00620.00" 0.01020.00°
6.4 v i8R (C20:4) ND 0.034+0.01 0.00520.00 0.012+0.00
—+ 4% B 18 (C20:5) ND ND ND 0.007+0.00
8% A FHER (C22:5) ND 0.041+0.02 0.013+0.00 ND
a5 < kR (C22:6) ND ND ND 0.016+0.00
YaA= g Ry E; SFA 6.152+2.21® 8.632+4.84° 1.9700.79° 1.326+0.67"
B I 4aARg B MUFA 6.397+0.73" 13.3915.60° 1.899+1.39" 1.996+0.68"
% b A=Rg i8R PUFA 3.78920.17° 3.00420.48 0.920+0.47" 1.645+0.70°
AhaFafis By B UFA 10.187+0.91° 16.396+5.12° 2.819+1.87° 3.641+1.382°
TFA 16.339+3.12% 25.029+9.95% 4.790+2.66° 4.967+2.05°
Y'SFA/Y TFA 0.38 0.34 0.41 0.27
Y UFA/YTFA 0.62 0.66 0.59 0.73
SPUFA/YSFA 0.62 0.35 0.47 1.24
&5 FALTFHY TPA BeigdFit a5
Table 5 TPA texture characteristic parameters of 4 kinds of balls
HF AP £ A2 g AhbEl(g-sec) =A% PR TP 1% FE AT ik lc
BuFaATF 251454+127.36° -5.054501° 52774056 0.83+0.00° 96.84+1.43* 2102.05+100.99"  2035.32+94.88"
BAAT  2906.71+771.18% -88.16475.24° 36.96+4.76° 0.80+0.05° 88.9645.71° 2317.60+628.98% 2075.99+626.01®
AT 2541.024256.63° -2.02+1.85°  45.18+453" 0.83+0.02° 90.63+3.17" 2099.13+210.67°  1902.26+196.7%
#RHF 327495458428  0.27+0.84°  51.33+3.32° 0.83+0.00° 90.47+1.82° 2719.34+481.47°  2462.62+448.57°

E: FIFIARRNEFHEEATEREE (p<0.05).
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Table 6 The scores of soybean protein ball by the 9-point scale

method
Ba2EOENLT R
CRES 7.00£1.23
Ak 7.15+1.16
=P 7.25+1.12
IR LA 6.45+0.84

3 g

XK G R ZEARNTFEERALT. PR
T A AL TS SRS RS AR AN 43 A7 LA B o}
P2 AR F IR E VRN A, POR LR AR
FH RS B3 7225 (p<0.05). KEfiEHARMN
THIEARSE 39.06 mg Nig>JR T 30.11 mg
N/g>2F Al LT 19.91 mg N/g>f A F1F 12.79 mg N/g.
AP LT O RE [ B 5 & 28.71 mg/100 g>JE A LT
25.27 mg/100 g>fh A AL T 14.83 mg/100 g>$ 22 5K (1 5
MF 121 mg/100 g. KGR EARDRARER. bk
FIER . EBERE IR S ER, HIN 15.44+0.59,
5.33+0.20. 8.89+0.34 9/100 g. J& WAL T HIMLAI R iR
I 8.632+4.84 9/100 g, AL T IIML AR BT R A fi%
1.326+0.67 g/100 g DYFpHLF FIAEANE DR & &
& BRI & BRI N 59%3 73%, i DY Fp
FFHIAERIFREE S, RENTRA A EE. Hohdise ik
HERNTSHERATFAMBREHRN S &2 E s T8
P R AR R & & (p<0.05), 437l
10.187 g/100 g 16.396 /100 g. AL T-&4 EPA.
DHA. @i YR LTI tLE, B2l AR T
B PR AU, 20N 52.77%2+0.56%. 96.84%:
1.43%. Hi2 B AENFER &Y, (EEAFRAHE
] Pt DA S i) b B B RIS, AR E
SEAL, VRN OB 2 AT R RS AT . BRI
PR AR T AT U AME G RS ARS, B
= ITIAINME

BE Lk
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