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Optimization of Processing Technology of Lotus Seed
Red-skin Meatballs by Response Surface Methodology
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Abstract ; In order to make comprehensive use of lotus seed,the application of protein that extracted by alkaline method from
lotus seed red—skin in meatball processing was explored in this study.The single factor experiment was designed to explore the
influence of different salt, water, starch and protein additions on the sensory quality ( elasticity, texture , section shape, color,
flavor) of cooking pork meatballs. Response surface methodology was used to determine the optimum formula of meatball
processing. The results showed that the optimal processing technology of lotus seed red—skin meatmalls was: water 35% , salt 1.
8% ,starch 8% ,and red-skin protein 1.6% . Under these conditions, the meatballs had good elasticity and hardness with a
sensory score of 19.57 +0.08 , and the relative error was 0.7% compared with the predicted value, which indacated that the
process was feasible.The results showed that the addition of protein from lotus seed red —skin could improve the quality of
meatballs.

Key words : protein from lotus seed red—skin ; meatball processing;response surface methodology ; process optimization ; sensory
evaluation
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Table 1  Scoring criteria of sensory evaluation
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Table 2 Factors and coded levels

in Box—Benhnken experiment design
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Fig.5 Response surface analysis of effects of water

and protein addition levels on sensory evaluation of meatballs
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Fig.6 Response surface analysis of effects of water

and salt addition levels on sensory evaluation of meatballs
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Fig.7 Response surface analysis of effects of protein

and salt addition levels on sensory evaluation of meatballs

3 Hit
ST LLAAE Ry 3 TN TR R, 4 B

FrRMZm T e, AU N R S
FLA b B e 07 TS S, BRER T B B A R AT
A A = PR 9 LN TE b i e AR T2 S8 K
35% ,ETLIAE M 1.6% , 74k 1.8% ,JEH) 8% o TE

BEZEAE T i P ALECE PSR (19.57 £0.08) 75, 11/
HEE N EEET L EN STEE & 1/ve 37 SN GERE SOk I TINEX €L
Yy— SR GE H AR E O R LA B SRl
{DJ\[MO: o FHIHAT UL, 3% 7 21 A8 78 B i 1 b 59 v
{EAFIRANTSE , WFFE R 7] LAHE By i e s 57k &l 7
Y22 WIMERIL, AR I R 5, 43l R B i 4

[1]‘%‘% ke iﬁ% % “ﬁfkﬁ%&ﬁi%mﬁﬁrmﬁﬁ

(J:«T%ﬁ% 169 W)

(18] ) & &, 38, 80, 5 il kR wFwE 1TV R
TR e [ T]. 2 A5 ,2013,34(12) . 71-75.

[19 ] Tamires C S, Devson P P G, Renata C F B, et al
Optimization of solid state fermentation of potato peel for the
production of cellulolytic enzymes [ J ] .Food Chemistry, 2012
(133):1299-1304.

[20]Fan J P,Cao J,Zhang X H,et al.Optimization of ionic liquid

based ultrasonic assisted extraction of puerarin from Radix

174 20194 51941

% kK

[J]. &% T A3 2012 ,33(8) :402-405.
[2]F2R .ETHERMNEZIm A A
2008(6) :42-44.

[3) i, ki, 4, % EF Lk S BRI ZHR[]].
A Tk A3 ,2011,32(2) :266-268.

(4] &AL, B3t 38 ik EFURBRDGREANFRBE
HR[T]. /E:c‘?nﬂ'fjé 2013,34(11) .83-87.

(5143, Z BB, &M, 5 EF LR EOREMER T
AL ]./E}s%ﬂ#,zon,32(4);87-91.

[6] 3R R 3% & # A Huhe T L% & 35k pe 7 04 5 B 50
[D]. &7 ) ®K%,2013.

(7T]1F 2%, K, 224 R BRI RFRALE
ARILPeEA[]]. PERSAMA,2008(1):121-
124,109.

(8133, 33k .TC Bt X &4 & & & a9k A B 1 4] &
oy s [J]. K A3 ,2012(5) :36-38.

(9] #h4 AN E, ZER,F A AL R E RN EH
RER AT L[ ]]. A% 5K ,2011,27(6) :249-253.
[10] Bwe, A= ,kAE LAEAZGE KRR TGO ERAFR
[J].#4 A T ,2006(6) :82-84.

[(L1]Z=F AT RRABAMR[D]. L4 2dH
X 3 ,2000.

[12 ] Lamkey J] W,Mandigo R W, Calkins C R, et al.Effect of salt
and phosphate on the texture and color stability of restructured
beef steaks[ J ].Journal of Food Science,2006,51(4) :873-875.
[B]&ZHE, 0, XNFE A4 FRLE T EHRAK[T].
A& A2 2010,31(6) :302-305.

[14] 464, KA T, KR A, F 25 P UM R L B 4 2
st EER YA [ 1] w45 EF A F R FR,2008
(2):24-27.

[15] 844 . KEZOFE
[J]. R AT#73 AR ,2000(12) :46-47.
[16 AL ZAEFE A A S TEHMRT[D] AL W) Rk
X 2 ,2006.

[17]3kme ks 7 AR A4 HI4E L2 B AR a9 BT D], F 4k
+ # K 52,2009.

[ 18 ] Kumar S S, Balasubramanian S, Biswas A K, et al.Efficacy of

soy protein isolate as a fat replacer on physico — chemical and

[J].k =&,

JA G AL B e e TP 4G 5 R

sensory characteristics of low — fat paneer [ J ] .Journal of Food
Science and Technology,2011,48(4) :498-501.

[19]fth PR M AL THABAID]. S M mE X
#,2012.

[20]8p& R AL, B THE, F R m K 24 & &G %)
P ALSR e #om [ )] £ AT 4 ,2018,32(4) :27-32.

1111111111111 @111 1111111111111 -1 - -

Puerariae Lobatae by response surface methodology [ J] . Food
Chemistry,2012,135(4) :2299-2306.

(213 &R, 50 5K .l K2 8 2 AT AR A B v 3R Ty AT o 4 T
LAFR[T]. A T kA4 ,2013,34(3) :277-280.
[22])3k#R, F4#,I0WE,F o B @ ERALRBRFE L L
BRI A s%ﬂ% 2010,31(20) :146-151.

(23] B AR, 23, R3E5%,5F v 2 @ R AL BR IR AR B
REETE[]]. A% T kA3 2013,34(9) :219-223.



