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Effect of Polygonatum sibiricum powder on properties of dough and quality
of bread

WU Kunwei' WEI Ming' QIAN Senhe' LI Ziman' XIE Yan’

(1. College of Biology and Food Engineering, Anhui Polytechnic University, Wuhu, Anhui 241000, China;
2. Anhui Panpan Food Co., Ltd., Chuzhou, Anhui 239000, China)

Abstract: [Objective] To explore the application of Polygonatum sibiricum powder in bread, enhancing its health benefits. [ Methods]
Polygonatum powder is added to wheat flour to study its effects on starch gelatinization, gluten structure, dough rheological properties, and
bread baking quality. [ Results] The addition of Polygonatum powder increases the gelatinization temperature of the flour, while peak
viscosity and retrogradation values decrease. The gluten yield in the dough is reduced. Changes in the secondary structure of gluten proteins
are observed, with an increase in the content of random coil structures. Polygonatum sibiricum powder increases dough hardness, elasticity
modulus, and viscosity modulus, but it reduces the dough's fermentation volume. The baking quality of the bread is affected, with the bread
volume initially increasing and then decreasing as the amount of Polygonatum sibiricum powder increases. The addition of Polygonatum
sibiricum powder disrupts the uniform and dense microstructure of gluten proteins, leading to an increase in bread hardness and chewiness,
which reduces the bread's palatability. [ Conclusion] Polygonatum sibiricum powder significantly alters dough properties and bread baking
quality. Adding 2%~6% Polygonatum sibiricum powder to wheat flour can produce functional bread with acceptable sensory quality and
enriched with bioactive compounds.
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gelatinization
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Table 1 Effect of Polygonatum sibiricum powder on gelatinization properties of flour
HORE AN AL I/ WA (i R/ BAHF AT HEE (N A ek AEL/
15 /% °C (mPa-s) (mPa-s) (mPa-s) (mPa-+s) (mPa-+s)
0 67.7+£1.6° 1307.5+£11.5° 566.0418.0° 1346.5423.5 780.545.5° 741.546.5°
2 84.10.3" 1194.5+2.5° 483.06.0° 1201.07.0° 718.04-1.0° 719.3413.1®
4 84.140.4° 1231.7+14.1° 490.0£6.0° 1211.34+14.6° 715.746.3° 736.0+6.2°
6 84.740.1° 1212.0£1.0™ 493.543.5¢ 1211.7418.4° 729.547.5" 718.542.5"
8 85.240.8" 1235.5+7.5 501.3+3.1% 1239.04+16.0" 737.7+2.0" 714.5421.5%
10 85.540.6" 1240.019.0° 514.046.0 1250.5+20.5" 753.046.2° 699.0+2.0°
TR R R A B M 22 7 (P<<0.05) .
F2 EEHMEBHRRMEZmW
Table 2 Effect of Polygonatum sibiricum powder on texture properties of dough
ORGS04 /% T /N itk /mm NEL g% 14 /m ] B L3 Ji M
0 2.63+0.10° 11.3440.09° 31.48+5.68% 0.7340.04 208.743.3%
2 2.59+0.13° 12.194+1.26° 25.054+2.35" 0.74-+0.04 186.0410.8"
4 2.834+0.28" 12.61£1.67° 25.25+3.26" 0.75+0.07 212.74+4.9"
6 2.9640.67" 13.041.81° 36.304-0.30° 0.760.10 245.7435.3"
8 3.1140.17* 15.1440.72° 36.434-3.32° 0.790.06 237.8426.6"
10 3.23+0.13° 13.30£1.01° 34.4741.43" 0.79+0.02 232.4+27.2°

T RS FEREAN R R A7 7 P2 5 (P<<0.05) .
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Figure 3  Effect of Polygonatum sibiricum powder on rheological properties of dough
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Table 3 Changes in relative content of secondary structure
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“;f; P R pEES MBI
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Figure 7 Effect of Polygonatum sibiricum powder on dough fermentation power
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Figure 8 Effect of Polygonatum sibiricum powder on texture structure of bread
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Table 4 Effect of Polygonatum sibiricum powder on bread

core color
HORG TR . . .
o L a b AE
T /%
0 81.141.71° —1.0840.36° 16.120.29¢ —

2 5454+034"  574+0.14° 28.54+1.51° 30.7742.03°

4 49.1+0.59°  9.90+0.75" 28.10+0.76" 35.84+1.93"

6 40.3+0.65'  9.95+0.14* 24.324+2.01° 43.05+2.71°

8 39.240.55°  9.44+0.26" 24.16+3.12° 44.07+1.22°

10 38.74+0.28° 10.39-£0.69" 25.46+0.41" 44.90+2.00°

T ST REAS R SRR A A 2 22 5 (P<<0.05) .

o TWERINT 2% LA L0 30K By I, T 6L LU 25 B 2 38 6
BRI SR B XA R R R A I AT R AR A TR
TH] A P 46 (0 B, AT B L A R AIG L ELIG £ 4 4E X 1
5 1 57 T B 5% ﬁ?k?%ﬁﬂth@ﬁﬁmﬁ%m ST AR
A B, SRR NI B 7E 2%~8% 5 il

294 TEELFRFY P S AT, IS 0 EORE A Y T 6 A
52 35 Ve RO L R R TR R K M A TR O
W TE — o B EE LB AR T I A R R B, X R AR S
K v 0 I £ 2T A O, I B AT 4k I A 0 TR E
PSR DG, AT {68 T8 PR3 T R 2 . HORE R O A
R 2% Wit T f B K, Ak SR VS I EORE R  off 9
G P B P M W A A RS 3 T I O 2%~6%
(RN N R (BRI B T2 )l ok o | Rl =

B 2858 | 20254 7 A | BRRSHM

6% 8% 10%

NSNS

g’

30r NN

251
2.0F

1.0F

&
Specific volume/(mL *

0.5+

0.0

0 2 4 6 8 10
HORE S I

Polygonatum content/%
TR [ FR A7 A 3 22 7 (P<C0.05)
B9 FAH A E L0
Figure 9 Effect of Polygonatum sibiricum powder on

specific volume of bread
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Table 5 Effect of Polygonatu sibiricum powder on bread texture

HORE TR N /% T /N #tE/mm NELIE 4 /mJ AR 23 Jie 45 1
0 1.6540.26° 9.07+0.11° 12.204£2.15° 0.74+0.01° 125.0£16.9°
2 1.904-0.30% 14.24+4.76" 14.1041.13% 0.7270.03" 138.5416.2°
4 2.1240.20° 9.14+0.18" 16.35+1.06" 0.71+£0.03" 165.74+29.7°
6 2.3740.03™ 9.140.14" 18.1345.08"™ 0.700.03" 171.0£12.7°
8 2.64+0.05" 9.1140.02° 20.6040.57° 0.67+0.02% 222.04+1.4°
10 3.51+0.02° 8.84+0.24° 30.35+0.78" 0.61+0.11° 303.54+19.1°

T ST RN R R R A7 2 22 5 (P<<0.05) .
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Figure 10 Effect of Polygonatum sibiricum powder on

sensory evaluation of bread
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