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Effects of purple yam powder on the quality and

antioxidant activity of steamed bread
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Abstract: Objective: The powder of purple yam was used as raw
materials to replace part of wheat flour and then was applied to
the production of steamed bread. The effects of purple yam flour
on the quality and antioxidant activity of steamed bread were
studied. Methods: The effect of different amount of purple yam

powder on the texture and quality of steamed bread were investi-
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gated by measuring the specific volume, diameter-to-height ratio,

color difference, texture, aging degree, moisture content,

nutrient content and sensory evaluation. Moreover, the
antioxidant capacity of steamed bread with purple yam powder
was studied by measuring DPPH radical scavenging capacity. Re-
sults: The specific volume, diameter-to-height ratio and fat of
steamed bread decrease, the color difference and protein increase,
and the moisture content increased first and then decreased with
the increasing amount of purple yam powder. Meanwhile, the ad-
dition of purple yam powder could help to delay the aging degree
of steamed bread. On the other hand, the ability of DPPH radical
scavenging rate for steamed bread showed an upward trend with
the increase amount of purple yam powder. Conclusion: The addi-
tion of purple yam powder could improve the quality and the an-
tioxidant activity of steamed bread. The research results could
provide a scientific reference for improving the comprehensive uti-
lization of purple yam powder and developing new functional
steamed bread.

Keywords: purple yam; powder; steamed bread; texture; nutri-

tional composition; DPPH radical scavenging rate
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Table 1 Standard of sensory testing for yam steamed bread
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Figure 1 The effects of the amount of purple yam

powder on the specific volume of

steamed bread
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Figure 2 The effects of the amount of purple yam powder

on diameter to height ratio of steamed bread
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Table 2 The effects of the amount of purple yam powder on the color difference of steamed bread
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Figure 3 The effects of the amount of purple yam powder on texture of steamed bread
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Figure 4 The effects of the amount of purple yam powder on the aging process of steamed bread
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Figure 5 The effects of the amount of purple yam powder

on the moisture content of steamed bread
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Figure 6

The effects of the amount of purple yam powder on the nutrient content of steamed bread
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Table 3

The effects of the amount of purple yam powder on sensory evaluation of steamed bread
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Figure 7 The effect of the amount of purple yam powder

on the antioxidant capacity of steamed bread

ZHAH WA TE P 22 F (P <C0.05) , HAS ] 38 4 2 ]
IR EMELE T (P<0.05), 1EMELrm A L 48,
B T8 Sk B AL T RE
3 g5

SR L AR RS I XTI Sk W L AR AR L 2 LR
FITE & o B U & KA B E TR A TR AR R Ak
PUAACR R 3 5 . B G 58U L AR iR i, 18 Sk
A e RN S Rk E TR Bk a2z,
SRS S €N A= T R S RN b ]
PR L AR IV NG B 8 52 B Ak e b D AR
BUAALRE Ty . 5 A BN 5E E LLOR 9 12 Sk AH BL L TR R
5% ~20 2% [ 28 Ul LWy B T2 Sk T L B i A
PEL RIS T E IR E. MWL SRR 20%
A LA T T Ao SRR LR R T 20 %0, R i
L4 S T A ke T R B B B L TED AT PN 4% R R M 22
S IR R, JH A R A A TR — 2B AR

S & ik
[1] 354 W%, P00 1, BEmERE, 25, (L 25 5 b B8 U509 43 2R 0F 52 (90, VI 7E
Al K222 4R, 1999, 21C1D): 44-45.

CALI Jin-hui, YAN Jian-zi, HUANG Xiao-hui, et al. A taxonomical
study on varital resource of Dioscorea species[J]. Acta Agriculturae
Universitatis Jiangxiensis, 1999, 21(1): 44-45.

[2] BHANDARI M R, KASAI T, KAWABATA J. Nutritional evaluation
of wild yam (Dioscorea spp.) tubers of Nepal[J]. Food Chemistry,
2003, 82(4): 619-623.

3] EET-, HAEW, Phisk, 5. 281025 198 55 04 T fg KT & Fl

PO T R 0], £ A B 5 0T %, 2017, 38(1): 200-203.

WANG Yan-ping, TIAN Chun-li, SUN Rui-lin, et al. Research pro-

gress on nutritional and healthy functions of purple yam[J]. Food

Research and Development, 2017, 38(1): 200-203.

2R e, U 1L 42 by IS 0 ek X TG A R R R R B Y 52 0 (D). K

U IR AR KA, 2019: 1-2.

LI Yan. Effect of yam flour addition on properties of dough and

[4

=

qualities of bread [D]. Changsha: Hunan Agricultural University,
2019: 1-2.

[5) 2=, SHERUN, TRk, 4. Ll 24 JE = O fd 048 Sk iy 4 T2
A B ATTE S IT K, 2017, 38(6): 69-74.

LI Wei-ying, MA Yue-zhou, DING Zhi-yong, et al. Optimization of
production processing of functional steamed bread with yam and
konjac[J]. Food Research and Development, 2017, 38(6): 69-74.

[6] A1 A AL, AR, FISC. 1l 24 K 28 2R A B XF /N 22 83 i T

st JBC 4 5% R[], £ 6 S5 HUBR, 2021, 37¢D: 199-203.
SHI Jing-hong, HAO Shui-yuan, GUO Shu-wen. Effect of the
mixed flour of Chinese yam, Coix chinensis Tod and Euryale frox
on the processing quality of wheat flour[J]. Food & Machinery,
2021, 37C1): 199-203.

(7] FBA W5, SBIEIR, AR Ao TR 4R 0 5 22 48 S TR A o BN
LRI, £ 5 S HL, 2019, 35(3): 27-32, 40.

ZHENG Yu-jiao, GUO Xiao-na, ZHU Ke-xue. Effect of wheat flour
characteristics on the quality of buckwheat Chinese steamed bread
premix[J]. Food & Machinery, 2019, 35(3): 27-32, 40.

[8] ZIOBRO R, KORUS J, JUSZCZAK L, et al. Influence of inulin on
physical characteristics and staling rate of gluten-free bread [J].
Journal of Food Engineering, 2013, 116(1): 21-27.

(9] PR H 1. J5 4 5 oy o 48 3K i BT 09 52 W [D]. 9 BH - o) B R 5 2,



r&M | Vol.38, No.3

2014: 27-28.
CHEN Rui-hong. Effect of short-chain inulin on steamed bread
quality[D]. Luoyang: Henan University of Science and Technology,
2014: 27-28.

[10] P2 JEL. T 4 S8 0 PC o X 48 3K i B 52 i ML BT 58 [D]. 28 42: 1l
FAO K, 2017 11
SUN Wei-si. Effect of potato-wheat blend on dough quality[D].
Taian: Shandong Agriculture University, 2017: 11.

[11] MUSTAFA A, ANDERSSON R, ROSEN J, et al. Factors influen-
cing acrylamide content and color in rye crisp bread[J]. Journal of
Agricultural and Food Chemistry, 2005, 53(15): 5 985-5 989.

(2] A NREEFE EE DA RAET RN & B EL2EK

FRiE B K 2 GB 5009.3—2016[S]. db 5T E KR
i i AL, 2017,
National Health and Family Planning Commission of the People's
Republic of China. Standard & Quality of Light Industry Determi-
nation of moisture in food: GB 5009.3—2016[S]. Beijing: China
Standard Press, 2017.

(3] A AR EE DA RIAET R 2. B E2EK

PR B E AR I E: GB 5009.5—2016[S]. db 5t o E
i ofi AL, 2017,
National Health and Family Planning Commission of the People's
Republic of China. Standard & Quality of Light Industry Determi-
nation of protein in food: GB 5009.5—2016[S]. Beijing: China
Standard Press, 2017.

(4] hAE NRIEFE EE DAMTRIAET R 2. B E2EK
PR £ S BRI A9 2 GB 5009.6—2016[S]. b 5t: H1 E AR
i AR, 2017
National Health and Family Planning Commission of the People's
Republic of China. Standard & Quality of Light Industry Deter-
mination of fat in food: GB 5009.6—2016[S]. Beijing: China
Standard Press, 2017.

[15] e, 75, bR, 5. 3 R ki L i e 5t S AL Th R 1y

BRHRME - EEUBTEXRREASLE N0

Xt EC D). £ AR, 2017, 42(10): 160-165.

TANG Xiao, WANG Sha, YANG Feng-ying. The comparison of
three antioxidants to enhance the antioxidant function of bread[J].
Food Science and Technology, 2017, 42(10): 160-165.

[16] XIAO Y, XING G L, RUI X, et al. Enhancement of the antioxidant
capacity of chickpeas by solid state fermentation with Cordyceps
militaris SN-18[J]. Journal of Functional Foods, 2014, 10: 210-222.

[17] B HE. TR 9 V2 U 21 4 10 [ e A6 12 Sk v i o A F 58 [D].
B 1LH K%, 2010: 18.

HUANG Li-qun. Study on prefermented frozen dietary fiber dough
and its application in steamed bread making[D]. Wuxi: Jiangnan
University, 2010: 18.

(18] KRAR 3C, F B, T /N7, S5, 5830 L ¥ 8 3% M (8 B L WF o ik
JE[] B MUFR STk, 2018, 39(D: 210-214.

ZHENG Mian-wen, WANG Feng, SU Xiao-jun, et al. Nutritional
value and processing research progress of purple yam[J]. Food Re-
search and Development, 2018, 39(1): 210-214.

[19] BT /IN2 Ho3 it B 0 48 K 5 1k 119 52 Wil B 48 Sk 0 %8 FR BT 5¢ [D].
Jent: o E AR R, 2005: 16.

QIAN Ping. Effect of wheat flour quality on Chinese steamed
bread stale and research on Chinese steamed bread anti-staling[D].
Beijing: China Agricultural University, 2005: 16.

[20] ALIUAR, 5, 28 . A SROME Ml X ¥4 I v 1A A6 Sk i R )

SR []. BRI AR, 2013, 28(12): 17-22.
REN Shun-cheng, MA Rui-ping, HAN Su-yun. Effect of xylanase
on fermentation capacity of frozen dough and quality of steamed
bread[J]. Journal of the Chinese Cereals and Oils Association,
2013, 28(12): 17-22.

(217 B MG £128% Th 6 B T o) KXo 3 493 3 AL 5 P (9 3% Wi (D). T2 85
VLRI K%, 2017: 35-36.

TONG Da-peng. Preparation of black tea bread and the effect on
starch digestion properties[D]. Wuxi: Jiangnan University, 2017:
35-36.

(E#% 204 5

[20] GEMERT L J V. Odour thresholds-compilations of odour threshold
values in air, water and other media[M]. Zeist: Oliemans Punter &
Partners BV, 2011: 207-469.

1] #lele, WA IE, T4, & AL b R Ve R o3 2 B
R TR BT[] B A5 R, 2021, 47(4): 237-246.
LI Ting-ting, HUANG Ming-zheng, TANG Wei-yuan, et al. Deter-
mination of volatile components in Rosa roxburghii Tratt juice and
the analysis of its contribution for aroma [J]. Food and
Fermentation Industries, 2021, 47(4): 237-246.

[22] T B2 A=, R, bk, 45, SRR —FLIR Kk % AR R vk
AR [I]. A AE, 2019, 38(9): 36-42.
QU Kun-sheng, QU Tian-bo, QU Lin, et al. Effect of malolactic
fermentation on volatile compounds of Vidal ice wine[J]. China

Brewing, 2019, 38(9): 36-42.

[23] The Good Scents Company Information System[DB/OL]. [2022-02-
01]. http://www.thegoodscentscompany.com/search3.php.

[24] NSOGNING DONGMO S, PROCOPIO S, SACHER B, et al.
Flavor of lactic acid fermented malt based beverages: Current
status and perspectives[J]. Trends Food Sci Tech, 2016, 54: 37-51.

[25] Do, eSS, R, . 40 P A Y FLAT R R R AR &k
VR RET A [9]. 0 [ Al B2, 2017, 50(5): 959-968.

PU Xiao, XUE Xue, CHENG lJing, et al. Evaluation on malolactic
fermentation potential of wine Lactobacillus plantarum[J]. Scientia
Agricultura Sinica, 2017, 50(5): 959-968.

[26] HAZELWOOD L A, DARAN J M, VAN MARIS A J, et al. Thee-
hrlich pathway for fusel alcohol production: A century of research
on Saccharomyces cerevisiae metabolism[J]. Applied and Environ-

mental Microbiology, 2008, 74(8): 2 259-2 266.

233



