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properties of yam juice, a combination of L. plantarum 101 and L. paracasei HGD fermented yam juice was found to be the

most acceptable to the overall senses. Compared with unfermented yam juice, the pH value of the fermented decreased from

6.12 to 3.88, whereas the total sugar content decreased by 69.35%. The content of total phenols, soluble dietary fiber, total

acids, and free amino acids increased by 98.00%, 53.15%, 493.51%, and 64.30%, respectively. At the same time, the results

of gas chromatography-mass spectrometry analysis showed that lactic acid bacteria fermentation could significantly change

the types and contents of flavor substances in yam juice, among which acids increased by 195.02% and esters increased by

172.73%. The increase in ester species and content gave rise to a rich flavor in the fermented yam juice, in which ketones and

alcohols increased by 88.27% and 7.46%, respectively, while aldehydes decreased by 85.82%. As a result, this improved the

acceptability of the final yam juice fermentation broth. In summary, the fermentation of yam juice by lactic acid bacteria not

only improve its nutritional composition but also its flavor. These findings indicate that fermented yam juice shows promise

as a new type of functional beverage.
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Fig.1 Sensory evaluation score of fermented yam juice with

different strain combinations
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Table 2 Analysis of changes in basic nutrients before and after fermentation of yam juice

o BAE(g/L)  THEMEE/(gL) BE/(mg/L) TAEER L4/ (mg/L)
k| 2532+ 1.33" 7.49 +1.63" 16.54 = 1.37° 180.07 £3.12°
LA 7.76 £0.43" 2.44+0.76° 32.75+1.32° 275.77£2.51°

R AR N BEFHERTEREE (P<0.05); F¥AFEM L plantarum 101 F= L. paracasei HGD, % & 40 F AT 5

FTALEK, TH.
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Table 3 Content of free amino acids in yam juice fermentation

broth (mg/100 mL)
g RIRE =g Bl el

1 Lys 0.67+0.02° 1.35%0.05°
2 Thr 411+021° 2.58£0.12°
3 Leu 0.95+0.03" 1.92*0.08°
4 Tle 1.57+0.15°  0.89 £0.05
5 Val 1.94+0.09° 2.72+0.11°
6 Met 0.79+0.01"° 0.78 £0.01°
7 Phe 3.5+024°  447+031°
8 Arg 0.23+0.01° 1.32+0.01°
9 His 0.86+0.02° 1.48+0.04°
10 Gly 0.37+0.01" 5.44+027
11 Tyr 1.95£0.11°  2.92 £0.09°
12 Cys 1.32£0.07° 3.13%0.07°
13 Ala 0.78 +0.05* 3.84+0.11°
14 Ser 238+0.17" 5.41+0.23°
15 Glu 3.87+0.34" 5.63+0.18
16 Asp 1236+ 1.76" 15.63 +1.19"
17 Pro — 2.35£0.09°
21 HBAKR 37.65 61.86

22 HERAARR 16.90 2261

23 #HRERR 9.58 19.99

24 FORAAR 9.85 13.78

E PMTFERRAATERZHE (P<005). &K4F.
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Xof W AR 5 L AR L 0.1% B9 B EEAT 40 1 % 58
132 44 PRl sr (R 5), HAEESS 13 Fh, B2 4 Fh,
B2 3 Fh BWAZR 10 Ry BE2E S Ah. oA CE&
5 MERESE, MRS, BESS . BRIRIS. BRI 9 Fh.
R AL 25T R s e Y 35 FROR IR XU 7
TR I 0 1L 24 R B VA 3R 5 T Y 29 FOAS T FR R
BRI o
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Table 4 Analysis of total acid and acid composition changes before and after fermentation of yam juice

o pH {4 BB /(g/L) FLER /(g/L) LB /(g/L) AFARER /(g/L)
AKEE 6.12£0.05°  0.77£0.01° — 0.42 £0.05" 0.23 £0.02°
-4 3.880.06" 4.57£0.43" 2.44+0.76" 1.13£0.07° 0.67 +0.04°

®5 WHTHABRERNRYRENEE (%)

Table 5 Relative content of flavor substances before fermentation of yam juice (%)

5 ﬁ]‘ ;‘I’lﬂi E EX CAS v éj’\ = FYTen
1 2.325 V8% Methyl Alcohol 67-56-1 0.35+0.06 0.25+0.02
2 20.060 — A EAEE Diacetone alcohol 123-42-2 0.12+0.03 —
g,i 3 18.155 2,3- T =8 2,3-Butanediol 24347-58-8 — 0.12£0.01
4 20.875 3- vk F BF 3-furan methanol 4412-91-3 — 0.36+0.04
5 33.715 3 Furfuryl alcohol 98-00-0 0.29 £0.02 —
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5 {,’;‘ fﬁi 4 Ak FEL CAS s é;'\ﬁ/% Py
6 34520 ZHE Triethylene glycol 112-27-6 0.17 £0.01 —
7 30.270 2- ¥k -1- AEE 2-Methyl-1-propanol 78-83-1 1.77+£0.05 2.34+£0.07
8 32.970 2- WA -1-TE 2-Methyl-1-butanol 137-32-6 265+1.14 28.81 £0.87
9 33.620 1- A 1-hexanol 111-27-3 13.26 £0.52 1548 £0.63
10 39.775 N B Octaethylene glycol 5117-19-1 3.62+0.16 9.79+0.42
11 39.450 SH B Hexaethylene glycol 2615-15-8 9.93 £0.83 —
12 37.180 + Bz Decaethylene glycol 5579-66-8  22.14+1.36 —
13 41.725 +—HBz Undecylglycerol 6809-70-7 — 26.83 £0.74
1 1.445 ST B Isobutyraldehyde 78-84-2 1.64+0.09 0.13£0.02
" 2 12.080 BB Glycolaldehyde 141-46-8 1.15+0.07 0.1+0.01
% 3 35.385 3- HRES 3-Furfural 498-60-2 2.07£0.11 0.12£0.02
4 32.365 5- 7 VB 5-Hydroxymethylfurfural 67-47-0 1.63+0.06 0.57+0.04
1 15.975 TREEBR Acetic acid 64-19-7 1.15+0.08 1.72£0.03
g:i; 2 19.920 ¥R Methanoic acid 64-18-6 1.06+0.02 1.98+0.02
3 34.295 FLER Lactic acid 50-21-5 — 2.82+0.05
1 2.190 7 B Acetone 67-64-1 0.16 £0.01 —
2 11.270 -4 2-TH 3-hydroxy-2-butanone 513-86-0 — 0.12+0.02
3 11675 # Ik AR Hydroxyacetone 116-9-6 02%0.04  0.38+0.01
4 20005 3 Vb2 RAE-1- B 3(:3/([:73;}21136:;1:“16223 2758-18-1  0.15+0.01 —
S 23.375 RFIE -1,2- —FR Cyclooctane 1,2-dione 3008-40-0 — 0.11£0.02
X 6 28.370 1,2- 2R R =1 1,2-Cyclopentanedione 930-30-3 0.13+0.01  0.64+0.04
7 29.025 IR R M B BR) Methyl Cyclopentenolone 80-71-7 0.17£0.02 —
8 30.000 1,3- —# L "R 1,3-dihydroxyacetone 96-26-4 0.56+0.01 1.74+0.03
9 31.600 2- 3 - TR 2-Hydroxy-gamma-butyrolactone ~ 19444-84-9  0.11+0.02  0.13£0.03
10 33395 2?3’;;‘%1559 kt:;f_f ﬁg AP yrgg;;‘;{;g:;_%ﬁ:ﬁ”“ T 28564-83-2  0.48+0.01  0.570.02
1 14.460 7 M B 48 K H o B Glycidyl acrylate 106-90-1 — 0.11 £0.02
2 30340  2- A -3- FAKRBTES  2-hydroxy-3-methyl Methyl pentanoate  41654-19-7  0.18£0.01  0.25+0.02
B 3 35.625 3- A TER L BE Ethyl 3-hydroxybutyrate 5405-41-4 — 0.13 £0.01
x 4 32.895 3- #ILTH TR 3-hydroxy Ethyl hexanoate 2305-25-1 0.15+0.02 0.24£0.03
5 34.890 AR W B = L Bg Diethyl Phthalate 84-66-2 — 0.17+0.02
1 1.020 N'(z'(f' ‘?i H;‘ £)- 2-Methoxy-N-methylethylamine ~ 38256-93-8  0.15+0.01  0.25+0.02
2 34.195 P Pyridine 110-86-1 0.23+0.01 0.15+0.01
3 15.900 2,3- Rk 2,3-neneneba benzofuran 271-89-6 0.19+0.02 —
5 4 34270 2- TEtArkh 2-neneneba acetyl furan 1192-62-7  0.18+0.01 —
fb 5 32.670 SR Imidazole 288-32-4 0.26 £0.01 —
6  32.825 4- ARk Empirical Formula 822-36-6  0.13%0.02 —
7 34.010 15- A& -5 Pentaoxacyclopentadecane 33100-27-5  0.25+0.03 —
8 35.340 3wk Indole 120-72-9 0.19+0.02 —
9 34.165 3- F Ak 3-Methylindole 83-34-1 0.37 £0.04 —
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Fig.2 Statistical analysis of different flavor substances before
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and after fermentation of yam juice
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