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Abstract: In order to investigate the effects of compound anti-aging additives.on retarding the aging of Nianzhuan, moisture content
change, textural characteristic change, retrogradation degree and sensory evaluation were selected as the indexes toevaluate comprehensive
scores. The effects of additive quantities of guar gum, sodium<pyrophosphate (SPP) and sodium stearyl lactate (SSL) on anti-aging were
investigated by single factor experiment and the response model of anti-aging effects was established by response surface methodology. The

results showed that the established regression madel anti-aging compound process was significant (R?=0.9339) and the

experimental results were in good agreement with the p d data: Ultimately, the model could be used to describe the effectiveness of
PP was 0.44% and SSL was 0.12%, while the anti-aging effect was the best under
the optimal compound ratio. Meanwhile. under the optimal conditions, the retrogradation, sensory evaluation and the rate of changes in hardness,

elasticity, chewiness and moisture content-were 35.87%, 8.11, 12.20%, 2.30%, 13.30% and 2.40%, respectively.

anti-aging. The optimal ratio was that guar.gum was 0.45%,
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Table 3 Experimental design and results of Box-Behnken experiment

KI5 INAR 2% BHRERAIY ARG BEILERANIY% oo FRJE TALR% M TR R TAE%
1 0.26 0.35 0.12 ‘ 15, 7.54 30.26
2 0.46 0.35 0.1 34;& 3.99 15.89
3 0.26 0.45 0.12 1873 3.10 29.45
4 0.46 0.45 0.12 13.06 2.20 13.64
5 0.26 0.40 0.08 18.56 2.69 1559
6 0.46 0.40 12.40 2.37 13.10
7 0.26 0.40 1357 278 13.90
8 0.46 0.40 13.82 2.70 17.17
9 0.36 0.35 40.38 3.92 27.34
10 0.36 0:45 12.19 5.40 14.34

0.35 20.17 2.45 16.73

4045 13.99 2.82 13.92

0.40 12.66 2.35 13.37

40 1255 2.28 13.72

0.40 12.30 2.30 14.00

0.40 12.35 271 14.70
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) Fam)
1 35.02 312 6.65 7871 77.84
2 36.31 259 6.82 82.67 82.04
3 36.21 2.96 6.42 80.70 81.34
4 35.36 245 8.03 97.89 98.75
5 50.80 2.84 8.02 77.37 77.60
6 41.30 259 7.32 90.40 90.40
7 45.46 2.99 8.11 83.05 83.06
e
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10 38.84 2.39 7.98 89.04 88.17
1 41.23 3.45 8.17 80.68 81.54
12 37.51 2.71 8.17 90.91 90.27
13 36.22 2.65 7.37 94.52 94.74
14 36.25 2.45 7.75 96.55 94.74
15 36.12 2.81 7.87 94.26 94.74 e
16 35.21 2.71 7.62 93.65 94.74
17 36.27 2.57 7.55 94.69 9474
Fz4 MEEREERSEST “—
Table 4 Variance analysis of the response surface experiment.results
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XoX; 3.96 1 < 3.96 2.93 0.1310
XoX; 1.88 1 1.88 1.39 0.2764
X2 70.47 1 70.47 52.12 0.0002 *x
X2 134.60 1 134.60 99.55 <0.0001 *x
X 101.63 1 101.63 75.16 <0.0001 *x
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K 4.71 1.57 1.32 0.3845
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& *R T R (p<0.05); TALE 3 (p<0.01).

31 IR R IROERI s SRS 447,
FEST T RS TR T SR, KRR HE
R AW LT e TR 5> Bl R > T i
FEFLEREN, PLEREFIMRAE TR N: RS
AN 0.45%, FEBERRENVNINE 0.44%, MENRIETL
FRENAS I 0.12%, JeiFikiess 2SRRI 14 d
JERIRERE . Bk, MHIEE. KOS BRI
12.20%. 2.30%. 13.30%7/1 2.40%, [A|4:J %y 35.87%,
JEVE N 8.11, w] LUKHR IR BRI T A R
3.2 IREEPIERRIK S SRR, RO RE R S
HILEILG, Fom T FL KRR AN G T A 50K
PO (P TRARFIE [ A FE S7  E RAE A S B AR

FEffErR, RAGEE I KB SEAFMETIE
FIRERIZCR, TR, R&PRFIENRL
RELFEC T, RGN R A (12 At
o AFEMEFZACFIREYEEAR, Sh/EHE
TEH, BEME AR Z I B e RCR, )
[FISEREEOPE T, BRI 1 R R3S ™ ik
RO R -
B K
[1]  SkpE%, RS Sy, % F A L 2R 0L &
AV A},2013,42(10):149-152
ZHANG Kang-yi, KANG Zhi-min, MA Shan-shan, et al.

Optimization of processing technology of green wheat cake
[J]. Journal of Henan Agricultural Sciences, 2013, 42(10):

201



MK EmBHL

Modern Food Science and Technology

2018, Vol.34, No.1

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[

(10]

202

149-152

Kz, F AR T A AR (] H [ 55, 2007,6:39
-40

ZHANG Yun-zhong, JI Xu-dong. Industrialization of green
wheat berry [J]. China Fruit Vegetable, 2007, 6: 39-40
WL ZEAT N AR e IR A PR AT 7E SN A7
LR TH[D] A R e kK 24,2016

YANG Fan. Studies on the preserves of nutritional contents
during processing and storage of green wheat berry and
design of production line [D]. Zhengzhou: Henan University
of Technology, 2016

X AREHE, Wit 55 B TR DA AN R LBV & 2
T KV A A I T [J]. AR £ BHEE,2014,30(7):
103-109

ZHAO Yang, XU Peng-cong, CHEN Hai-hua, et al. Effect of
sodium alginate on the physicochemical properties of corn

starches with different amylose contents [J]. Modern Food
Science and Technology, 2014, 30(7): 103-109

T A UE A 2 A BB I R R SR T[] B R D
#%,2007,2:60-63

MENG Xiang-yan. Study on retrogradation mechanism and
Food

influencing factors of starch retrogradation [J].
Engineering, 2007, 2: 60-63

A, i, BRI AR, S5 A R AL E O b e I SR
[J]- & & T0Mlk,2014,35(9):134-138 y,
LI Wei, GAO Hong, JIA Li-rong, et al. Study o
starch retrogradation of sweet_potato soft candies
Food Industry, 2014, 35(9): 134-138

34 AR FE AR FE[D]. B8 LR K %,2009
WANG Ke-jun. Study o
Jiangnan University, 200!

et noodle antiaging-[D]. Wuxi:

XU, 3O SRk % i TV e 17 P T 1 R
SRR T it Tl FH,2010,5:167-170

ANG' Yong-guang, ZHANG Ru-hing, et al.
Optimizétion of fermentation conditions for the production of
propionic acid by Propionibacterium acidipropionici using
response surface methodology [J]. Science and Technology
of Food Industry, 2010, 5: 167-170

Liu Z, Gong B, Zhang L, et al. The influence of emulsifiers
on retrogradation properties of waxy starch [J]. Advances in
Computational Environment Science, 2012: 351-358

Ali T M, Hasnain A. Effect of emulsifiers on complexation
and retrogradation characteristics of native and chemically
modified White sorghum (Sorghum bicolor) starch [J].
Thermochimica acta, 2013, 552(5-6): 46-53

[11]

[12]

[13]

14]

[25]

(18]

[19]

[20]

R Ae, B R RIS ), S5 A N RS R L R B T
mi R R[] B R, 2015,40(1):172-177

TENG Xiao-huan, ZHANG Yin-liang, HU Xiao-ming, et al.
Effect of trehalose and sodium stearoyl-2-lactylate on the
bread quality [J]. Food Science and Technology, 2015, 40(1):
172-177

TN ZE, 7 3, THTE R, A 5 20 R A 18 S AR i
BRI [). B RL,2010,31(12):284-287

PAN Li-jun, FANG Kun, MA Dao-rong, et al. Effect of
compound improvers on anti-retrogradation of steamed bread
after frozen storage [J]. Food Science, 2010, 31(12): 284-287
XU, TR BRI 3R, 55 52 4 iR S X e g LER

R AR K e 1 5 i F AT (3] B AR & B 42,2008,
24(4):324-326

LIU Ying/"WANG" Xiu4un, ‘01U Shu-yi, et al. Effect of
mixed phosphatés of‘Water-holding capacity of heat-induced

gelation of myosin‘in fresh griskin'[J]. Modern Food Science
and Technology, 2008, 24(4): 324-326
G AE F . — P AR UE R A BRI E U7 vE

,20101&9344?].2010-04-28
X RER, £, R B DU B 7 1) B B s VAR TR L 2]

"R [E #53€,2014,1(10):34-36
LIU “Yu-huan, JIAO Yang,
optimization of vacuum freeze drying technology for agaricus
bisporus slices [J]. China Vegetables, 2014, 1(10): 34-36

GB 2760-2014, T fitr Z A= [F ZARE £ A N7 A A v
[S]

B %, R e X 5 8 A e R TR A G 4R A 2 T S AL
P T 200 ARl ,2014,35(3):117-121

LUO Lei, ZHOU Yan-yan, LIU Yun-hong,
Optimization of extraction process for polyphenoloxidase

HE Li-ming. Studies on

et al

from honeysuckle (Lonicera japonica Thunb.) flowers using
response surface methodology [J]. Food Science, 2014, 35(3):
117-121

Torres M D, Hallmark B, Wilson D I. Effect of concentration
on shear and extensional rheology of guar gum solutions [J].
Food Hydrocolloids, 2014, 40(10): 85-95
Palaniraj A, Jayaraman V. Production, recovery and
applications of xanthan gum by Xanthomonas campestris [J].
Journal of Food Engineering, 2011, 106(1): 1-12

R M R b, A 2 B S RS IR R BT R R
PERISZMA[I]. H [ £ iS5, 2012,3:82-87

WANG Yu-zhu, LIN Wei-feng, CHEN Zhong, et al. The
effect of polysaccharides food additives on the texture of
steamed rice [J]. China Food Additives, 2012, 3: 82-87



R EmiB Modern Food Science and Technology 2018, Vol.34, No.1

[21] A7 SO, BRER, AR A e, 58 Aol R 7 Bt 2 AL R s
[3].H [ £ S v n771,2014,9:184-189
HE Yi-yan, ZHANG Jun, ZHU Xiang-yan, et al. Study on
anti- aging effects of green sticky bun using compound
modifier [J]. China Food Additives, 2014, 9: 184-189

[22] 1R3E, E 8 DGR, 5 B s LR PR RE L, (R
IKPERER S R S ] B iR, 2005,26(3):42-46
XU Xing-lian, WANG Xia, ZHOU Guang-hong, et al. Effect
of phosphates on heat-induced gelation properties of myosin
from rabbit skeletal muscles [J]. Food Science, 2005, 26(3):
42-46

[23] ke TR £5 78 P 20 v i 2 H B Aer il [9]. P 28 T
),2003,7:36-41
ZHU Xiao-long. Application and detection of phosphates in

[24]

[25]

[26]

meat processing [J]. Meat Industry, 2003, 7: 36-41

Karim A A, Norziah M H, Seow C C. Methods for the study
of starch retrogradation [J]. Food Chemistry, 2000, 71(1):
9-36

TR 2L 5K ST SC AR IR FLBR AN TR it SRR S 18k i
FRISE[J]. & R, 2005,26(1):84-87

GAO Hong-yan, ZHANG Shou-wen. Effect of sodium
stearoyl-2-lactylate on wheat flour characteristics and
steamed-bread quality [J]. Food Science, 2005, 26(1): 84-87
Ribotta P D, Pérez G T, Leon A E, et al. Effect-of emulsifier
and guar gum on micro structural;“rheological and baking
performance of frozen bread dough [J]. Fo rocolloids,
2004, 18(2): 305-313

y -
y

YO

203



