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Optimization of the Formula of Potato Steamed Bread

CAO Geng, WEN Chengrong”, CHEN Xueting, HU Bingbing

(School of Food Science and Technology, Dalian Polytechnic University, National Engineering Research Center of
Seafood, Collaborative Innovation Center of Seafood Deep Processing, Dalian 116034, China)

Abstract: In order to develop staple foods containing high content mashed potato, the optimal formula of potato steamed
bread with 50% mashed potato was explored. The formula of potato steamed bread was optimized by single factors and
orthogonal experiment with taking potato dough fermentation characteristics, sensory evaluation, texture and color
difference of potato steamed bread as indicators. The results showed that with the increasing of gluten content, the specific
volume of dough increased firstly and then decreased, but the width to height ratio decreased initially followed by an
increase. The hardness, stickiness and chewiness of potato steamed bread decreased initially, and then increased, while the
sensory score increased firstly and then decreased. As palm oil and yeast contents increased, the specific volume of potato
dough increased, but the width to height ratio decreased. The hardness, stickiness, chewiness and sensory score of potato
steamed bread increased gradually. The optimal formula was obtained as follows: Potato 50%, flour 32%, gluten 5%, water
7.0%, palm oil 4%, yeast 3.5%, baking soda 0.2%, salt 0.3%, in which the sensory score of steamed bread was 90.50 scores,
and the potato steamed bread had smooth surface, bright and uniform color, upright and full appearance, and potato aroma.
The study could be used as theoretical basis for potato staple food processing.
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Table 2 Standard for sensory evaluation of potato steamed bread
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Fig.1 Effect of different gluten and flour ratios on potato dough and steamed bread
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Table 3 Color of potato steamed bread with different ratios of gluten and flour
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Fig.2 Effect of different water and palm oil ratios on potato dough and steamed bread
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Table 4 Color of potato steamed bread with different water and palm oil ratios
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Fig.3 Effect of different yeast and baking soda ratios on potato dough and steamed bread
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Table 5 Color of potato steamed bread with different ratios of yeast and baking soda
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Table 6 Results of orthogonal experiment

SRS A B C BB (43)
1 1 1 1 72.00
2 1 2 2 81.50
3 1 3 3 90.50
4 2 1 2 63.50
5 2 2 3 84.00
6 2 3 1 87.00
7 3 1 3 76.50
8 3 2 1 68.00
9 3 3 2 79.00

K1 244.00 212.00 227.00
K2 234.50 233.50 224.00
K3 223.50 256.50 251.00
k1 81.33 70.67 75.67
k2 78.17 77.83 74.67
K3 74.50 85.50 83.67
r 6.83 14.83 9.00

T 1~953 R RN T2 G5 KI~K3 35T R I k1~k343 5]
FRFAS BRI rf U 22

®7IERRATRTT Z

Table 7 Analysis of variance of orthogonal test results

2775 A ¥y F M
A 130.604 2 65.302 2318 0.421
B 360.417 2 180208  6.398 0.269
C 206.5 3 68.833 2.444 0.432
T2 28.167 1 28.167
=82 55391 9

IS LS AR IR A NC T o SRR B 50% ., T
3 30%. BOKT 5% 7K 7% . AEHHTH 4% R 3.5% .
INIRAT 0.2%. # 0.3%. (HIET7 2250 Hr 45 ik Al
F ety LeAs) . K FESARI L9 EEE S/ NIR T LE XS
LS R R R R BT AR B M E R
3 g

DAL 44 SRR O ol 50%, S LAY . A5 ek
FrME I S5 25 I 2R DG . CUPESEnN . BTHbAR
B AL o J8 e B DR ER S G A TE A AT 1)
B AR B U IC T7 M B4R B VR 50% . TR
30%. AW 5%, 7K 7% FEMEIH 4% BERE 3.5%.
INDRFT 0.2% . E 0.3%, Frifill A5 B 281 L5 G A5
e, 90.5, I LR SRR AR, BA R w432
BEo ZR b, BN e e v i v 2R Y B IR AL, [
RSB A AL ™ AR, ARSI TG X Eh B S AR
Ay T BEATOLA, i/ TaT AT A T 6], ASESE i
P A PR S

SE K

[1] #eed, FH, Hib, & DHF T RGP L S EAR
(J]. #4553 Ag, 2020,33(1): 12-14. [ CHENG X H, LI L, XIAO
S, et al. Problems and countermeasures of using potato as staple
food[J]. Cereals & Oils, 2020, 33(1): 12—14. ]
[2] &, BRE, BXE, F HRBHAS AL ERAELM
e e em [J] P B 543 2020, 34(6):366-373. [FUTC,
TANG C C, JIAO D C, et al. Cultivation technique influences on nu-

tritional and edible qualities of potato[J]. Chinese Potato Journal,
2020, 34(6): 366-373. ]

[3] Boith HBE FHE FTELAEHE LRSS
JB (1], Rk R #2020, 16(1): 71-76. [CULY W, DU C H, LI
S J. Analysis and prospect on china's seed potato industrial develop-
ment[J]. Agricultural Outlook, 2020, 16(1): 71-76. ]

(4] B&A, 0, HER, F. LhEHLEHE Tl
FE R[], #d A s A, 2007(4): 12-13. [PENG J 1, WU G,
YANG Y C, et al. Production and application of potato granule
powder and snowflake powder[J]. Science and Technology of Cer-
eals, 2007(4): 12-13. ]

[5] 2207, AR, X, & DAL AN AN FEIR T Y
RACHE 7T [T]. A 5 b i, 2021, 34(4): 114-118,128. [ LI X X,
ZHOU H, LIU S H, et al. Study on technology optimization of
potato full flour frozen pizzal[J]. Cereals & Oils, 2021, 34(4):
114-118,128. ]

(6] BEM, Rk has eRMEREFERS ML 8>
B A A A AT A R (). R & 5 A R E A AR, 2020,
11(24):9154-9163. [MA M M, MU T H, SUN H N. Research
progress of nutritional and healthy potato food processing and high-
value utilization of by-products [J]. Journal of Food Safety & Qual-
ity, 2020, 11(24): 9154-9163. |

(7] #4E, Adthy, 4595 52 R & @ @I LA R R
ae i [J]. &b T kA3, 2020,41(11): 194-199. [ DAY, LENG
J S, FU T T. Optimization of preparation process of pea protein
bread and its quality characteristics [J]. Science and Technology of
Food Industry, 2020, 41(11): 194-199. ]

(8] XiBE, mEF. AT el sk fIAF R 7 AR I R M4
W E RG] RS RS A, 2020,41(13): 88-92. [ WU
H X, TIAN Z F. Optimization of potato steamed bread formula and
principal component analysis of texture profiles[J]. Food Research
and Development, 2020, 41(13): 88—92. ]

(9] k=, FHE. LA F AW R T T E A&
B [J]. £smA 4, 2017,38(22):239-245. [ ZHANG Y H, LIS
G. Effect of potato flour on processing and quality of pizza base[J].
Food Science, 2017, 38(22): 239-245. ]

[10] KRZZ, 24k, KRR, 5. B I 45 024k A o ek 9
#vf [JJOL)]. ¥ B4k 34k 1-12[2021-09-01]. http: //kns. cnki. net/
kems/detail/11.2864. TS. 20210604.1426. 013. html. [ ZHANG Y
X, LIU W, ZHANG L, et al. Effects of enzymatic modified mashed
potatoes on the texture and flavor of nang[J/OL]. Journal of the
Chinese Cereals and Oils Association: 1-12[2021-09-01]. http://
kns.cnki.net/kcms/detail/11.2864.T7S.20210604.1426.013.html. ]
[11] &A%, KR, KRTF, F. o p @i A F L R1E
kR BT L[] £RBTL 5 I A, 2019,40(8):32-39. [ CAO
Y F, ZHANG F J, ZHANG T Y, et al. Optimization of fermentation
process for potato pulp steamed bread by response surface methodo-
logy[J]. Food Research and Development, 2019, 40(8): 32-39. ]
[12] Em7%, Bk, B459, F. R RS R A A B4 L 0@ A
e o [J]. AR AR, 2020,36(12): 161-167. [ JIANG
P F, CHEN L, GAO ] Y, et al. Effects of different modifiers on the
characteristics of potato fermented dough[J]. Modern Food Science
and Technology, 2020, 36(12): 161-167. ]


https://doi.org/10.3969/j.issn.1008-9578.2020.01.005
https://doi.org/10.3969/j.issn.1008-9578.2020.01.005
https://doi.org/10.3969/j.issn.1672-3635.2020.06.006
https://doi.org/10.3969/j.issn.1672-3635.2020.06.006
https://doi.org/10.3969/j.issn.1673-3908.2020.01.015
https://doi.org/10.3969/j.issn.1673-3908.2020.01.015
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1008-9578.2021.04.027
https://doi.org/10.3969/j.issn.1008-9578.2021.04.027
https://doi.org/10.12161/j.issn.1005-6521.2020.13.014
https://doi.org/10.12161/j.issn.1005-6521.2020.13.014
https://doi.org/10.12161/j.issn.1005-6521.2020.13.014
https://doi.org/10.7506/spkx1002-6630-201722036
https://doi.org/10.7506/spkx1002-6630-201722036
https://doi.org/10.3969/j.issn.1005-6521.2019.08.006
https://doi.org/10.3969/j.issn.1005-6521.2019.08.006
https://doi.org/10.3969/j.issn.1008-9578.2020.01.005
https://doi.org/10.3969/j.issn.1008-9578.2020.01.005
https://doi.org/10.3969/j.issn.1672-3635.2020.06.006
https://doi.org/10.3969/j.issn.1672-3635.2020.06.006
https://doi.org/10.3969/j.issn.1673-3908.2020.01.015
https://doi.org/10.3969/j.issn.1673-3908.2020.01.015
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1007-7561.2007.04.005
https://doi.org/10.3969/j.issn.1008-9578.2021.04.027
https://doi.org/10.3969/j.issn.1008-9578.2021.04.027
https://doi.org/10.12161/j.issn.1005-6521.2020.13.014
https://doi.org/10.12161/j.issn.1005-6521.2020.13.014
https://doi.org/10.12161/j.issn.1005-6521.2020.13.014
https://doi.org/10.7506/spkx1002-6630-201722036
https://doi.org/10.7506/spkx1002-6630-201722036
https://doi.org/10.3969/j.issn.1005-6521.2019.08.006
https://doi.org/10.3969/j.issn.1005-6521.2019.08.006

- 184 - £ Tl B4

20224 7 H

[13] HSU C T, CHANG Y H, SHIAU S Y. Color, antioxidation
and texture of dough and Chinese steamed bread enriched with
pitaya peel powder[J]. Cereal Chemistry, 2018, 96(1): 75-76.

[14] YANG Z, XU F, ZHANG Z, et al. Genetic determination of
sex and shell color in the Pacific abalone Haliotis discus hannai re-
vealed by an integrated linkage map[J]. Animal Genetics, 2019,
50(6): 733-739.

[15] BARILRFHEAFRA. &K% A% % GBT.
17320-2013[S]. 7% : P B A7 /& t #ait, 2013. [ Heilongjiang Insti-
tute of Agricultural Product Safety. Quality classification of wheat
varieties. GB/T. 17320-2013[S]. Beijing: Standards Press of China,
2013. ]

[16 ] KATHARINAA S, PETERK. Optimization of micro-scale
extension tests for wheat dough and wet gluten[J]. Journal of Cer-
eal Science, 2018, 79: 477-485.

[17] #hEH. Sheh @k R Ao H &R [D]. L4 it
X %,2014. [ SUN L Y. Study on the preparation of gluten-based
flour improver starter cultures[D]. Wuxi: Jiangnan University,
2014. ]

(18] #&E. B @ e FF AR L SRR I 69 A5 [D]. S~ M
L& T KF,2019. [ XU X I Study on the development and
quality improvement of nutritional bread[D]. Guangzhou: South
China University of Technology, 2019. ]

[19] RAA, 3. HF &3k & R % vf B T R 5
] AR 504 g, 2021, 34(9): 73-77. [ ZHOU J, SUN K J. Ef-

fect of sweet potato residue powder on the quality of steamed bread
and its improvement method [J]. Journal of Food Safety & Quality,
2021, 34(9): 73-77. ]

[20] ISAAK C, SAPIRSTEIN H, WU Y, et al. Effects of water
absorption and salt on discrimination of wheat gluten strength as-
sessed by dough mixing and protein composition[J]. Journal of Cer-
eal Science, 2019, 89: 102752.

[21] JIANG H, XU W, DING Y, et al. Quantitative analysis of
yeast fermentation process using Raman spectroscopy: Comparison
of CARS and VCPA for variable selection [J]. Spectrochimica Acta Pa-
rt A:Molecular and Biomolecular Spectroscopy, 2020, 228: 117781.
[22] Mz, sh3b 2, I, . %m0 A BE A b BEE 0 i
WA [T]. F B RS 4, 2017,17(11): 74-81. [ TENG
C,QULY, SHI Y M, et al. Studies on fermentation characteristics
of the yeasts screened from traditional starter cultures[J]. Journal of
Chinese Institute of Food Science and Technology, 2017, 17(11):
74-81. |

[23] CHANGX H, HUANGX Y, TIANX Y, et al. Dynamic char-
acteristics of dough during the fermentation process of Chinese
steamed bread[J]. Food Chemistry, 2020: 312.

[24] CHENG J, HUR J, LIY H. Potassium bicarbonate improves
dough and cookie characteristics through influencing physicochem-
ical and conformation properties of wheat gluten[J]. Food Chem-
istry: X, 2020, 5: 100075.


https://doi.org/10.1111/age.12860
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1111/age.12860
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1111/age.12860
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1111/age.12860
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2017.12.008
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.jcs.2019.04.007
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.saa.2019.117781
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075
https://doi.org/10.1016/j.fochx.2019.100075

	1 材料与方法
	1.1 材料与仪器
	1.2 实验方法
	1.2.1 马铃薯蒸馍制作方法
	1.2.2 单因素实验
	1.2.3 正交试验
	1.2.4 发酵特性测定
	1.2.5 质构测定
	1.2.6 色差测定
	1.2.7 感官评价

	1.3 数据处理

	2 结果与分析
	2.1 谷朊粉和面粉的比例对马铃薯蒸馍的影响
	2.2 水和棕榈油的比例对马铃薯蒸馍的影响
	2.3 酵母和小苏打的比例对马铃薯蒸馍的影响
	2.4 正交试验优化马铃薯蒸馍的配方

	3 结论

