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Effect of Additive Amount of Raw Sweet Potato Flour on the Processing Technology and Quality of
Steamed Bread
CAI Sha, CAI Fang, SHI Jianbin, SUI Yong, XIONG Tian, HE Jianjun, CHEN Xueling,
FAN Chuanhui, MEI Xin"
(Research Institute of Agricultural Products Processing and Nuclear-Agricultural Technology , Hubei Academy
of Agricultural Sciences , Wuhan 430064, Hubei, China)

Abstract: In the present study, sweet potato-wheat flour mixture was used as raw material to explore the pro-
duction technology of steamed bread with raw sweet potato flour and the effect of the additive amount of raw
sweet potato flour on the basic composition and physical and chemical properties of steamed bread. Results
showed that the optimum processing technology of sweet potato steamed bread was as follows : 30% addition of
raw sweet potato flour, water content of 55%, 0.02% o -amylase addition, 0.75% pullulanase addition. Under
these conditions, the sensory score of steamed bread was 84.9. With the content of raw sweet potato flour in-
creased, the content of starch and total dietary fiber in sweet potato steamed bread increased gradually , while
the content of protein decreased gradually, and the soluble sugar showed an irregular trend with a small fluctua-
tion range. With the content of raw sweet potato flour increased , the color (Wy) and specific volume of sweet
potato bread gradually decreased, while hardness and adhesiveness increased. Stickiness, resilience, cohesive-
ness and elasticity of sweet potato steamed bread decreased gradually. With the increase ofraw sweet potato
flour content, the specific volume of reheated steamed bread after freezing decreased gradually , while the hard-
ness increased gradually. With the same additive amount, with the extension of freezing time, the specific vol-
ume showed a gradually decreasing trend, and the hardness showed a gradually increasing trend. In conclu-
sion, the steamed bread with good quality can be made by appropriate addition of raw sweet potato flour.

Key words: raw sweet potato flour; additive amount; processing technology; steamed bread; physical and

chemical properties
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Table 1 Design of single factor experiment

EES
Wby REE RIE o-UERY HEE HIBIY

JEE 13

N3
R s MK e wi m s wEm mas
e T % min C % W% %
1 10 50 2.0 40 30 0.01 0.5 0.001
2 20 55 2.5 50 35 0.02 1.0 0.002
3 30 60 3.0 60 40 0.03 1.5 0.003
4 40 65 3.5 70 45 0.04 2.0 0.004
5 50 70 4.0 80 50 0.05 2.5 0.005
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Table 2 Orthogonal test design

A A H A A B Ak B/ Co-TEMEE D& L
N/ % BN/ % W=/ %
1 20 55 0.01 0.5
2 30 60 0.02 1.0
3 40 65 0.03 15
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Fig.1 Effects of different single factors on sensory evaluation of

steamed bread with raw sweet potato flour
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Table 4 Orthogonal test results of processing technology of sweet

potato steamed bread

75 A B C D I
1 1 1 1 1 76.6
2 1 2 2 2 80.4
3 1 3 3 3 73.5
4 2 1 2 3 84.9
5 2 2 3 1 79.0
6 2 3 1 2 69.3
7 3 1 3 2 80.0
8 3 2 1 3 774
9 3 3 2 1 74.3
K, 2305 2415 2233 2299
K, 2332 2368 2396 2297
K, 2317 217.1 2325 2358
R 2.7 24.4 163 6.1
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Fig.2 Effects of additive amount on basic component of steamed

bread with raw sweet potato
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Table 5 Effects of additive amount on color of raw sweet potato

steamed bread

H B LS aneg/%  LHH a*fii bHfE W, B
0 7719 -1.07 12.74 73.85
5 7455 022 15.99 69.94
10 66.88 0.72 16.84 62.84
20 66.48 235 22.47 59.58
30 57.85 3.73 22.59 52.03
40 54.00 4.55 22.83 48.45
50 52.90 5.74 23.52 47.04

A S AT, B H A s i g, H A
SRS AR W (H RN, T A ek 2
S0 DRI RE G TS A R TS Nt 15 0, 18 Sk B A
s, ARSI A LT W — e H 4
A ORURE DRI D N GRE IRala U A1 o Py no¥ (X1 DNy L (B
R H BN 2 B & A R AR i
S ARG L8,

T AR ARSI X T A A1 Sk TR 15 i)
iz 6 Fim.

*6 HELSHFMENHEESHELFRHEMN

Table 6 Effects of additive amount on texture of steamed bread

with raw sweet potato flour

H A4k
AN/ %
0 1299.11 -0.65 47.15 0.81 96.73 1052.14 2.58
5 1720.85 -0.95 45.16 0.75 91.48 1623.82 251
10 261893 -0.99 4426 0.77 90.13 1976.06 2.37
20 325595 -1.90 37.38 0.71 89.13 228498 1.60
30 567854 -3.72 3638 0.70 89.06 414234 131
40 632654 479 3599 0.70 88.46 4489.98 122
50 791431 -5.66 35.88 0.68 87.41 5342.89 0.96

Wl BPE WIALEE SR ALk B (ffj:)

1% 6 AT, B H AR A s s e, AR
AR Sk A S PTG AN, LU BT I A2
FEIRNEANTN W N . PTRERE N H B R AN
T A 1, A BEDRASR I B R T ™ A B9 AR, ] RE S
PSR A oy 2 0 R T DA o A A A 8 v A 1Y
IR AR T B2 B BHLAG,  ETH P AN 8 58 73110200,
e LA 088 S 10 PR A 22  fok o A ) oS R E o 1R A
NELPRE PS8 0, PR A [ S AR 22 o Y H AR A N
BRI 8 Sk B 1 A T R VRN s AR N
Jei P Sk AR BE A A 22

HE A ARy U A H AR A 1 Sk SEM
K 3 PR .

a~g SR HEE A RS IR 0% 5% . 10% .20% .30% 40% .50%
Sk
B3 AREHZELEHRMEESL SEM Bik
Fig.3 Effects of additive amount on SEM altas of steamed bread

with raw sweet potato flour
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Fig.4 Effects of additive amount on specific volume of reheated

steamed bread after freezing
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Table 7 Effects of additive amount on color of reheated steamed

bread after freezing

RIS/ ARSI /%  LME oME bME Wy H

5 0 83.68 -0.54 12.73 79.30
5 7726  0.13  15.74 72.34
10 76.54 0.80 17.54 70.69
20 68.47 272 2227 61.30
30 5722 3.70 2230 51.61
40 54.14  4.62 2288 48.54
50 48.70  5.57 23.50 43.30
10 0 81.60 -0.54 12.81 77.57
5 76.50 0.18 15.11 72.06
10 7527 0.78 17.18 69.88
20 66.52 242 2217 59.77
30 5543  3.89 2221 50.05
40 51.93  4.65 2292 46.54
50 46.54 5.57 23.53 4133
15 0 81.53 -0.45 1322 77.28
5 7547 030 15.56 70.95
10 7441 0.77 16.74 69.41
20 65.17 271 21.61 58.92
30 55.06 3.69 2233 49.68
40 49.72  4.80 2371 44.20
50 4537 543 2436 39.94

*x8 HEAEWMAMEX FEEERELREZM
Table 8 Effects of additive amount on texture of reheated

steamed bread after freezing

W HEERH

e BN BRI B R e
bl YR /% Belg  FhtE BIEEFERE e R g

5 0 5204.04 -2.41 39.11 0.73 90.77 3 786.49
5 5823.74 -2.97 37.33 0.68 89.79 3910.95

10 7722.02 -3.06 3495 0.63 85.03 6009.69

20 13461.67 -5.10 33.89 0.60 84.58 8341.78

30 17 424.51 -8.73 31.45 0.55 83.90 9 805.87

40 18 195.75-11.20 30.88 0.54 81.47 9920.86

50 20245.29-18.93 28.03 0.50 74.98 12038.94

10 0 6441.11 -3.07 34.47 0.72 89.29 3995.75
7508.83 -3.93 3230 0.67 87.90 4975.11

10 10576.75 -5.80 31.80 0.62 83.95 6528.38

20 15028.00 -7.96 30.62 0.59 82.12 8873.69

30 20 695.64 -9.66 29.34 0.51 80.2210047.79

40 21479.02 -22.54 27.40 0.50 78.78 10232.53

50 22 084.32 -26.44 25.54 0.49 72.01 1569891

15 0 7768.44 =320 33.61 0.71 87.30 4 134.07
8357.05 -2.10 35.08 0.66 86.77 5235.17

10 11 625.94 -6.30 30.26 0.61 80.95 6973.72

20 16 453.61 -11.72 28.52 0.56 79.15 9975.67

30 21112.92-16.26 22.16 0.50 77.8211597.88

40 22 681.63-27.79 20.69 0.45 75.4312522.83

50 24259.50-36.27 16.15 0.39 70.68 17 807.51
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