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Bread Made from Premna puberula Leaves

WANG Yangiu'?, YANG Jiao'?, ZHANG Qi'?*, HUANG Haidong'?,
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(1. School of Life Sciences, Guizhou University, Guiyang 550025, China; 2. Key Laboratory of Plant Resources
Conservation and Germplasm Innovation in Mountainous Region (Ministry of Education), Guizhou University,
Guiyang 550025, China)

Abstract: In order to improve the comprehensive development and utilization of Premna puberula
Pamb. (P. puberula) resources, the fermented bread was produced by the leaves juice of P. puberula,
wheat flour and strains. The production process of bread was screened according to the
solid-to-liquid ratio of P. puberula leaves juice, amount of starter culture, amount of white granulated
sugar, baking time, and baking temperature. Furthermore, the effects of P. puberula leaves juice, the
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amount of Lactobacillus sakei-DPC addition, the amount of Saccharomyces cerevisiae-L23 addition,
and baking time on the fermented bread of the P. puberula leaves were further studied to determine
the optimal production process. The results showed that the solid-to-liquid ratio, Lactobacillus saket,
Saccharomyces cerevisiae, sugar, baking time, and temperature all affected the quality of fermented
bread of P. puberula leaves. Furthermore, the optimal process was determined as a solid-to-liquid
ratio of 1 g:8 mL, 100 mL of Lactobacillus sakei, 700 mL of Saccharomyces cerevisiae, and a baking
time of 25 min, achieving a score of 82.59. Physicochemical analysis of the bread under these
optimized conditions demonstrated that the fermented bread of P. puberula leaves met the
requirements of the national standard. Besides, the addition of P. puberula leaves juice could
improve the content of active ingredients and antioxidant capacity. The research could provide
technical references for the utilization of P. puberula resources.

Keywords: Premna puberula leaves, fermented bread, production process, physicochemical

indicators
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Table 3 Effect of feed—liquid ratio on the score of bread parameters

1:4 13.28+15.02¢ 4.33+6.56" 61.90+17.62* 56.89+6.27* 11.11+11.56¢ 64.00+3.40° 36.17+2.85¢
1:6 56.40+1.77¢ 59.85+52.21*  38.10+43.64* 40.19+52.81*°  40.60+4.12" 68.30+6.11" 52.12+4.91¢
1:8 96.98+3.34* 71.64+11.36*  72.62+13.52* 57.82+6.33* 85.86x11.15* 77.50+2.64* 78.91+3.16*
1:10 77.42+2 47" 60.77+24.14* 69.05+£27.04* 47.97+£24.47* 91.88+7.73* 76.60+2.63* 76.04+4.16*
1:12 43.44+3.09¢ 31.86+£14.47" 57.14+15.57*° 58.26+5.72* 87.18+8.00° 69.20+3.33" 65.98+2.10"
7 ¢ 7 4] EPKEJ/J\P?ﬁ%%/?%;%EL%(RO 05).
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Table 4 Effect of baking temperature on the score of bread parameters

120 °C/140 C ~ 87.52+7.79° 79.80+7.33¢ 69.33+9.24¢
140 °C/160 C 87.09+12.24*  85.87+15.45"  73.33x6.11*
160 C/180 C 76.73+8.72* 50.54£7.66" 89.33+9.24°
180 °C/200 °C  36.61+16.39"  27.48+5.33¢ 30.67+30.02"
200 C/220 C  12.18+10.61°  12.56+18.35°  13.33£16.65"

%
19.52+17.80°  25.72+15.23"  71.60+0.97° 56.36+2.19°
85.75+£12.46*  96.38+3.82* 86.00+2.31¢ 86.57+3.01*
86.40+13.48*  70.65+10.37*  74.20+1.48" 74.00£5.87"
46.49+8.29 38.04+5.44" 57.60+1.96" 43.54+3.13¢
31.14£16.01™  9.06+12.97° 43.80+1.23¢ 27.34+1.86°

H: [F B R [RINE 0 R0R 22 5 3 (P<0.05) .
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Table 5 Effect of Lactobacillus addition on the score of bread parameters

FLRTE

WS /mL

100 80.60+18.52"  91.84+7.82° 81.94+15.78"
300 43.31+12.63"  40.54+15.22" 81.94+12.03*
500 15.17£13.19°  59.22+13.93" 13.89+20.55°
700 13.25+7.47¢ 10.17+6.39¢ 50.00+7.22"

900 16.26£11.78°  16.67+22.72*  55.56+20.97*

LATES
38.75+35.57"  56.67+3.34" 81.20+3.05° 70.67£6.54*
67.01£5.30"  80.00+5.00° 80.80+3.36° 71.52+£2.45°
56.87£10.73" 94.45+6.94° 75.40+£3.41°  65.47+3.06®
76.70+1.71* 78.33+1.67* 71.90+2.23" 59.81+2.08"
81.66+17.39*  20.00+18.56°  65.80+5.27° 42.52+8.21°

T« [R5 R T /ING 7 B 308 22 5 35 (P<0.05) 5 FLIRR TR 43 N4k 48 LR 1 242 e W0 JR AR
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SR N3G | 7 AR A R I TR WA RIS I | 5% i JERCE T
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Table 6 Effect of yeast addition on the score of bread parameters

100 50.00+50.00°  64.89+26.17*  43.48+43.48"  27.17+27.18"  17.73x15.93"*  65.50+3.60° 43.52+11.84¢
300 58.35+1.56® 25.67+£22.53"  57.97+6.64*  78.80+2.37° 64.89+26.57*  71.90+4.20° 63.12+9.38"
500 78.71+6.42"%  46.38+18.44"  94.20+6.64" 89.50+5.47* 90.07£9.17* 79.10£1.91* 81.63+2.94*
700 95.78+3.82* 81.56+10.20° 84.06+16.46® 72.83+25.48"  91.13+5.45" 77.90£1.79* 84.13+0.52*
900 94.97+8.07* 82.41+23.16"  82.61+15.67" 62.14+13.02* 74.11+3.74* 61.00+3.744 72.75+0.72*

T [F) 3 R[] /NG S g 3R R 25 57 1 3 (P<0.05) 5 T B T8 o k6 T 5 K T8 VR 1T 0 AR R
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B VR T 3 50 3 22 R RO VB 14 45 4 240
FhEr, Hop e br 3 25 T i JE B A 0 i # (A
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T REL VBG4 75 43 f5e =, BV IA 60 06 5 S /1N, WL TR B e AN
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Sy
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W B AIS LU 2515 43 22 T i P R M R A R W
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B, S T NEL O P S 0N, A5 40t e o A ) L O
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Table 7 Effect of sugar mass fraction on the score of bread parameters

) =)
F‘f{f@’ii e b i BES | GATH

5 8.82+8.99¢ 14.60£16.92"  44.00+10.58* 58.03£17.03*  65.55+5.88" 64.30+2.11°  51.50+1.70°

10 31.70+6.12" 34.71£1.90"  49.33+10.06™ 75.78+12.24*  91.11+2.94 74.30£2.83"  66.55+1.67"

15 47.82+5.69" 39.25+33.87"  66.67+20.53%  69.78+5.03" 95.93+£3.57* 84.40+2.80°  76.45+1.30°

20 79.30+17.00*  69.82+27.33*  80.00+18.33*  64.51£55.96*  50.37+2.79° 72.50£2.37°  66.22+10.04"

25 84.86+13.34*  71.01+20.50° 22.67+24.11°  55.40+10.00* 8.89+8.89" 67.40+3.63°  46.28+6.15°
T A B R [l /INE 58 30K 22 57 035 (P<0.05)

®8 HENBNEEENSH TSN

Table 8 Effect of baklng time on the score of bread parameters

s it it | it

84.07+13.86*  78.00+19.21*  72.92+41.61* 38.07+33.37° 6.92+7.62" 72.30+2.58" 51.07£6.24"

25 64.44+7.20" 60.88+7.68% 60.42+15.73  62.81+47.31*  47.17+11.78° 79.30+2.67¢ 62.80+3.46*
30 47.65+4.67" 52.16+5.75" 31.25+33.07® 85.33+20.60*  64.78+9.49 81.30+3.13¢ 65.47+7.86°
35 26.25+7.96° 29.18+9.43 39.58+2954*  76.74+7.41° 70.44+16.27" 79.10+3.48* 62.04+3.03*
40 11.47+9.94¢ 20.29+17.59¢  18.75+16.54" 70.22+15.73*  93.08+10.39* 70.10+1.91" 61.03+5.73*
VE < 8 R [N b 2R 2 5 5% (P<0.05) .
22 EXEWRIEIELE BEUS In i 700 mL, HE#E BF ] 25 min, 6 T 6D 1) 25

P IE 2 S B 45 R T 11 (L2 9) , 52 Wi i ) R BV R %FH%%“#FL”E@EE%B@, HE3
T A DR ER T UL S AL S i i R E > M s WHCFRIME, 38R A MLEa 0 N 82.59 (W%
P I14) > P B 5 o> LR B S i e fR L R MR 10), %‘Tﬁﬁﬁﬁ%%ﬂ’ﬂﬁ{ﬁ Va1 28 S 56 1A
Set it R LE 1 g8 mL, FLERW AN ANEE 100 mL, ¥ IR S - I AL 1) T2l AT

x99 HEHEIZELZIRER
Table 9 Orthogonal test results of bread process

FLIR B US il /mL P REGN N /mL B} 6] /min

1 1(1:6) 1(100) 1(500) 1(25) 61.03+15.87°
2 1 2(300) 2(700) 2(30) 54.25+2.92¢

3 1 3(500) 3(900) 3(35) 54.80+1.31%
4 2(1:8) 1 2 3 77.30+5.33"

5 2 2 3 1 78.53+7.44"

6 2 3 1 2 71.8242.91¢%
7 3(1:10) 1 3 2 66.00+4.14"!
8 3 2 1 3 61.17+2.63"*
9 3 3 2 1 76.92+5.05%

x®10 ERIZHIEIRETFZSIEEITES

Table 10 Single item analysis score and comprehensive score of optimal process verification test

I REaE i B LA

92.34+4.51 94.07+2.68 41.03+£16.01 55.59+6.83 98.95+0.91 82.00+3.13 82.59+2.83
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Table 11 Comparison of measurement results of physicochemical indicators of bread
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Fig. 1 Comparison chart of functional components and antioxidant capacity of bread
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