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Effects of Fructooligosaccharides on the Chemical, Microbiological and Antioxidant Properties of Tamarind

(Tamarindus indica L.) Juice Fermented by Lactobacillus plantarum A33
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Abstract: In this study, the effects of fructooligosaccharides (FOS) on the chemical, microbiological and antioxidant
properties of tamarind juice fermented by Lactobacillus plantarum A33 during fermentation and storage were investigated.
FOS significantly increased the production of lactic acid and acetic acid during fermentation, with maximum yields of 3.12
and 0.34 g/L, which were 2.5 and 9 times higher than that of the blank group, respectively. FOS significantly increased
the viable bacterial count up to 9.59 (1g(CFU/mL)), about 5.3 times higher than those of the blank group, and the total
polyphenol content and 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging capacity to 156.75 umol/100 mL and
37.96 pumol Trolox equivalent (TE)/100 mL, respectively. During storage, the viable cell count decreased significantly in
the control group, while it remained above 10° CFU/mL in the FOS group after 28 d of storage. FOS significantly improved
the DPPH radical scavenging capacity of fermented tamarind juice during cold storage, resulting in the highest DPPH
radical scavenging capacity of 44 pmol TE/100 mL on day 14. A total of 90 kinds of volatile components were found in the
fruit juice, and 10 kinds of new volatile components were produced after 36 h of fermentation. The contents of most of the
volatile components were decreased after 21 days of cold storage, while the content of characteristic substances in the juice
was relatively stable, imparting a unique flavor to tamarind juice. The content of ethyl acetate continued to rise, making
the flavor more refreshing. Our findings suggested that the flavor, viable cell count and antioxidant capacity of fermented
tamarind juice could be improved by adding FOS before inoculation.
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Changes in sugar concentrations during tamarind juice

fermentation by L. plantarum A33
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Table2 Changes in organic acid concentrations during tamarind juice
fermentation by L. plantarum A33
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Fig.1  Changes in viable cell count and total acidity during fermentation

of tamarind juice by L. plantarum A33
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Fig.2  Changes in total phenolic content and antioxidant activity

during fermentation of tamarind juice by L. plantarum A33
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cold storage
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Table3  Changes in total phenolic content and antioxidant activity of
fermented tamarind juice during cold storage
FOS41 TAA
R/ BERY AR BER SR
(mg/100 mL) (pumol/100 mL) (mg/100 mL) (pmol/100 mL)
0 161.39£5.97 3734+ 14T 139.034£1.33" 3L71+118
7 154.46£9.05" 40.98+1.62° 140.99+2.41° 34.42£2.06"
14 156.94+4.01° 44424059 139.03£2.68° 34.63+1.18
21 173.81£10.71° 43274192 139.68+2.72° 35.05+2.06"
28 154.85£11.95 40.7740.74" 138.90+2.01° 3275118
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44 umol/100 mL, 28 d '~ P#%140.77 umol/100 mL,

23 BRAT R ILAE RN g R I R M A AR AL

BRI INFOSE MM AN W KB 5, MR 3k
R 100 MR ER Sy, Horh A 17 MRS, 18 MRk
28 PRI 7 R E. 15 FRERZE. 11 FREESSANA FhHARA)
B IXHCOKEERTZ M T AMERSE . 3 RhEESS. 2 MK,
2 FREESSAN2 FhHARMIIT . MIrEAB21 dfS, RS Fh
REHBAH U, HRERZHEEHA T,

4 BRATREERBCEGLR PR RS HEL
Table4 Changes in volatile components of fermented tamarind juice
before and after fermentation for 21 days
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314 LRLRE 62.8749.14° 248.08£13.87 388.0945531°
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501 RN T B 0442011 0.63£041°  049£0.00°
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(F%) 6.4 TRLE 0374004 0.02£001' 0374003

754 LT 23340018 2354087 2374018

10.59 2R T e 0.69+0.14 1355084 0.020.00°
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18.82 THET 8K 001£000° 0474007 05740.13°
1891 LB 91024093 349.60+92.13" 287.59+14.62°
2104 il 6641160 14331539 2.93+031°
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2315 6- A 1- iR 093+0.05  0.61£007  0.61£0.10°
24.67 3A-CRERL R 4934091° 10524298 5314+041°
25.02 P 06220000 0842006  0.68+0.03°
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549 FERTHE 2994121 408£172° 2294039
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1089 2B 0412001 19544275 11.9840.73°
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303.24 pg/L, R4 E T, 551442.56 pg/L. Z1R
CBRTER TG RS RGN, M62.87 ng/Lif K 5|
248.08 pg/L, ¥ iEJaFFE K )388.09 pg/L. 4 LT
KBS ERENYT, B BRERE, WG E
™

BRI AE K 5 N191.91 pg/LIGKF1]570.19 pg/L,
{HRIEA G RS T7398.75 ng/L. 25BN
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JG LRI KI5, A2 dE SRR RIRE TR E
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SRR PR, CBE. 3-FE-3-T M- - AN R 20
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10.08 ug/L; K LA BIRALE S, 15K )G R Bk 1Y
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10 7%, X285 BB e I G T IR A ST I XU
VBN % 8 1B 1 IR FAR =1, W L P REAE K e
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21 dJE T F43140.84 pg/L. B R SLAT 15 A 6 % b
AR RCTR A TR, AT R R R T R R T R R, TRV
TG FLRR RGN, HEE CBER R S E TR

ot W) I E R B ANV R R AR LA B2, B
FREWRE R, M26.28 ng/LIEK 340.87 pg/L X K &3
29.21 pg/L.

i KW SR fE R e W & 8, M32.83 pg/LE|
144.11 pg/L, AikJE B 5188.28 ng/L. K% il &
g 177 T FD A 2B A S8 A BB R R AR P AR I, TR T VR
T, B mEIARIED . SRR ER2-EH . 2-PilE .
VR EE-2- TN . 2- T/ 1) & =1 R B G #A 3, (HIER
e T E AN R

i S ) IO A R T g AN S T T R R AR
TE70 ng/LAE A s HAbY) R & wf b, HARRIE R,
W R TG S s, A e X B, 7E10 pg/LLL
T EWMAYERT, BRYREARENNEY, &
Ty 38 JEOR R S AR Y, X R AT B B R R
AN, I AR 2 IR A R I AN VA TS A A B R T
SR Ho, R KB AERYR, REIRE N
10.53 pg/L, BFAHIY R &, 7E74 UG gk 2R3 K 3
T17.53 pg/L. W2 FLR AW I b (e =4, FEH IR
SR, BT 1 R EEFLH B S JE R AR, K]
NEAERACH R EIR B A KR . WA B S g Uk
FIFAE SR, R AKRE L TR ARk

BRI, AR CEEM BN AT
BT EEMER . RS R 5 R i R 4 AR
RS . 5-FE-2CH)-WRMER . CFR O FG. 5-F8 H BL R
i 0I5 2 JBR R 257 5 . Lasekan5 5178 % b3 FhiEs M
TS SR S KB, BT TR Ff S rp S5 R I HE ok
WL SRR, ERE. BERRAIAA AT IR R MR Y . ASHT
Fo, TRV KRR R RS R I T
ERIERMERS, BEERE, U R R A R
HRREPEY T, T RE IR A T R0 R TR v S it 1
FEMES . FLRR W KGR AT R RS . BRI 2K
JAF R #G S0, Uk B LR B R R AR T X e AR i
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3 8 ®
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(192.5 fi; FOSHIMA IR Y 2L AT 1 A3 =9 &
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