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Screening of Lactic Acid Bacteria for Fermented Mango Peels

ZHANG Bo, TENG Jianwen ", XIA Ning, HUANG Li
(College of Light Industry and Food Engineering , Guangxi University , Nanning 530004 , Guangxi, China)
Abstract: The presence of bitter and astringent taste substances in mango peels limits the food utilization of
mango peels. In this study, mango peels were used as raw material , the sensory evaluation method was used to
primary screen the mango peel juice fermented by 59 strains of Lactobacillus for 48 h, and the effects of the fer-
mentation process of the five strains obtained from the primary screening on the total phenols, total flavonoids,
antioxidant activity, and flavor characteristics of the mango peel juice were studied. The results showed that the
total acid content of mango peel juice increased significantly, the pH value decreased significantly, and the to-
tal phenol content decreased significantly after Lactobacillus fermentation; the results of electronic tongue
analysis also indicated that Lactobacillus fermentation could attenuate the bitterness and astringency of mango
peel juice; among them, the HGP54 strain had the best effect in improving mango peel taste, with the highest
sensory fuzzy score increased by 13.47% , and the quantitative scores of bitter and astringent taste were both de-
creased. Correlation analysis showed that there was a significant moderate positive correlation between bitter-
ness and astringency and total phenolic content. The results of this study indicate that Lactobacillus strains can
effectively improve the quality of mango peel clear juice,and can be further developed and utilized as industri-
alized microbial preparations for mango peels.
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FL8 & (lactic acid bacteria, LAB) , s& ¥t K AL &
Wy e AT 7 A2 Rl LR 1Y — 2R TC 2R A 22 IR e
PPN GERR . CADIERM], IR B A 2R 1R
Wtk £ WAL DL S BRI & 2 W 0 RE U, il
ik LR TR I P A A S8 e 2R 10 77 o ot IO, kA
R0 3 S PG TR HI4AE . 2 FLIR PE K I AT LA A 0%
R IRA , AN A I 1) SV R I 2 AR 5 B 110
VRl AT K BB AR R A ORH IS i R A
TER AR 174 e 7 P B o SR, AR LR T A T
TR R TR AT AL D

R, AWFFE LA SR B g R W o, 45 6 S O
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LR TR e e ask 2 v L R TR R ER  pHL (B LSRR LT A
SNER  E R T AR TR AR e R R R A A 0 1 28
PR, B 1R R R B AR AN TR B BEROR S0

1 #R5FHZE
1.1 MRS

59 BRFLIR A : | VU R AR5 T ah AR 2 B S e
BT TR TV B AR/ VR T TR
I3RS

1,1 ZR5E-2-9 36k (1, 1-diphenyl-2-picrylhydra-
zyl,DPPH) .2,4,6-—NkIESE =17 (2,4, 6-tripyridin-2-yl-
1,3,5-triazine, TPTZ) .6-F8%5-2,5,7, 8- H Bt f¢ -2

FRI% (6-hydroxy-2,5,7, 8-tetramethylchromane-2-carbox-
ylic acid, Trolox) f&#EE} (Folin-Ciocalteu ) : IR ZE
PIBHEAT IR A A 5 2, 2- 10 8- R (3- & FER T e e -6-fih
2 ) —HZER[2, 2" -azino-bis (3-ethylbenzothiazoline-6-sul-
fonic acid) , ABTS] \ BEE TR T - LMgA sEpRAE ALY
B AR A o LA B3R o pr 4l
12 (RSB

FE28 pH T - Mg -F0 A 22 3t (i ) A RS W] 5
MI-250A 25554 ARSI e (i) A R 5
CanLee 18R B0 : W1 i 2 B2 AL AR AT FRZA 7] 5 Infi-
nite M200 PRO fiff 1% : % 4= TECAN /A 7] ; Taste Sens-
ing System SA402B HL 7% : HAS INSENT ¥ Ref& s A
BN L5 IM-L50 A  J5 N SR A AR R PR 7

1.3 Jiik
1.3.1  FLER B Al S

FLR P AE MRS W AR 8% 75 36 b F 37 “ClE IR 15 5%
10 h, i 32 )5 B E W LA 4 °C .8 000 r/min &5.0> 5 min, 2%
FH 0.85% JC i A= HER K PR 2 WU LA 8 000 r/min 5
0> 5 min, B R UUVE H B T IO A #ER K, IRy
ODgoowm N 0.8 Z£47 , 155 1 B o

TH BRI R AR R L VKPR, TR
K o B IR AR AR F% BEOBH L 1: 8 (g/mL) 1A
Bl AT 050 2% B TR B AR BT RS
WEEE , F & 5 9% NaHCO, 8 45 2 5 fz 1 i pH {H 2
6.00, 734 100 mL 2R 2 ¥+ T 100 mL # U . 6
FH 80 (C/KYA 15 min, BHIGHEA 4% B
F37°CFAME0.6.12.24 .48 h HUFE, 8 000 r/min &5
O 5 min, AG TSR IE T, AT BAFE AR (40 5 5 FLER TR
T B BCR A B O P2 R T A T E -
1.3.2 FLFRTAE A0

Z: B8 GB 4789.35—2016¢ & i & 4= [E K hrife £
T W2 A 0 2L R 6 ) v 2L T 0% TR B ) T RO
0 5 LR TR TG P A
1.3.3 pH {H5 BB & (total acid content, TAC) I 2

H pH T E M e T R W pH . 3%
GB 12456—2021€ & i & 2 [E ZEbRiE B fb H LR 1 i
FEVIE K it A rp Y TAC, 85 R LIFLER T .
1.3.4  Bf& i (total phenolic content, TPC) H i 2

Z 2% 14 ZFUU Folin-Ciocalteu J 1, 31 8 VE &
2, M HC 0.5 mL B B S 20 2R R T TS N #)] 2.5 mL
10% Folin-Ciocalteu & 7| H , % il i ¥ 3 min J5 , U0
2ml 7.5% Na,CO; W BIR G Y h , Z | T # &
60 min, T* 765 nm 2L E TR AW WOGEE . TPC DAk
BT S (ng GAE/L) R .
1.3.5  GVEEMER 1 (total flavonoid content, TFC ) {3l &

27 Shi SFIE J7 0 8 B A i (TFC) o )
B 500 L Fi B 5 R A B/ R TS A R 1 T, 1 R
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J1 300 wL 5% NaNO, W IR S) , 7E 2 I T ## & 5 min.
Wi S, A 200 L 10% AICL IS TIR G W, e
6 min Ji7 , MRS A 400 wL 1 mol/L ) NaOH %
W E 10 min, T 510 nm A0 5E TR A 4 B9 W 6 EE
TFC LA T 5t (mg RE/L) R .

W R TP AT SR R T T BT R R R AT 4T 4, O
XTFLIR T & T 48 h J5 B P5 SR T TN (L8
B R GER USSR T a7 B A 5 A e EA TR (R
BBV, HAR LR 1.5k 2,

K1 HBRERA SR B R 0 RSB B M E

1.3.6 PrEfLieIm Un'J% Table 1 Concentration gradients and corresponding intensity
1.3.6.1 DPPH H H3LiE R EE 1100 & scores of taste standards

2% Laophongphit “FJrik FERAREEL M sy AR R
0.2 mL # B o T2 3B 2 71 F 2 mL 0.2 mmol/L [ DPPH S (iR 27" )/(mg/L) (WI1.)/(mg/mL)
VW (HITC/K QAR ) AR PRI TPICE 30 min, 00 0 0 0
517 nm AbBIWOGEE . DPPH [ i RLTH BR AE 7 LIk st 2 0.001.0 0.08
i Z E 244 (mmol Trolox/L) FR . 4 0.0025 016

N e 6 0.004 0 0.32

1.3.6.2  ABTS*H H AT BRAE 1 (10 & g 0,005 0 048

%% LaOphOnghit %“9] Eg ji% ’ j'JFﬂ% ’ﬁf {% E& o E 10 0.006 0 0.64

B 7 mmol/L ABTS ¥ A1 2.45 mmol/L 17 it iR
B (KS,0) T LA 1:0.5 (IRBREL) TR 5T, F RS v s i
12~16 h 15 5] ABTS £ 2 9 , 1% ABTS fiff #5021 7K
PR 2 734 nm PASKE I SEEE A 0.70£0.02, 1F R ABTS

x2 IBMEARBEREFTHRETEN
Table 2 Sensory evaluation standard for fermented mango peel

juice with lactic acid bacteria

TAEMK . B 0.2 mL B B R HWE A 2 mL @j(f) — f;ffé fﬁ;o
ABTS TAF i, % 12 1R A , % 038 K2 % 10 min, 75 B Z/?iﬁ-fg%jﬁ . o
734 nm KA 2 OB o A (20 43) 195 AR 1420
1.3.6.3 BTk RE 1 I e B 5] AR 8~<14
Z:7% Wu 2007 3 IF R . BRI R RIE], 532 0~<8

300 mL & R £k 2% v ¥ (0.3 mol/L, pH3.6) | 30 mL FR(204) PATATE B 14~20
10 mmol/L, 2,4, 6- = (2- ML WEHE ) -1, 3, 5- = WS ¥ it ﬁiigiﬁﬁ{w\m b
(40 mmol/L HCI Fit 1) F1 30 mL FeCl; W (20 mmol/L) . S (20 1) jﬁl{ﬁ o f’%ﬁﬁiﬁ 14120
B 0.1 mLFFRRPRELETTS 3 mL VRS HYIFE 37 °C T MHEERT 8-<1d
TIRA 30 min, JTE 593 nm AN EWSERE . B FHb 5 R R H RIS 0~<8
eI LKA R E 25 (mmol Trolox/L) &R o WA T 3 (20 43) BT B b 14~20
1.3.7 HFEHT R B2 PR 8-<14
T 2 i 2 0~<8

S SCHRI21-22109 7% TFREAEIE B, X R & Tl
KT 48 h J5 15 5 B i T A B R AT 40 AT, B
35 mL B TR F TR THINE ST, BT ESE
VOB KL FE RESh I (2 AR, INHTR] 426 s) s 14K
A TUBRHEITR s 285k  AAE (R ) (GL1 (HlBR) .COO (5
BR) .CTO (FiBk) .CAO (FRMK) AETGIERR) , BN i il

1.4 Gt

ER LI AR E2E IR . R SPSS 27 #k 4
PEAT B 43 7 LA K2 Origin 2024 #4218 . LA P<0.05
REDENELES.

FE 4 W CEHMEISE 5 00, BUR 3 UCBIE AR SE 28T o 2 BRENHR
1.3.8 EEIEH 2.1 PN FURR TR & I R R O

BE 10 4 BATRVE ST LR B i Lol AT, %)

KPR B TR TR ARG E A U LR 1
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Fig.1 The changes in bitterness and astringency of fermented mango peel juice fermented by 59 stains of LAB
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W 1 FT7 , a6 TR 8 i R T8 R ) i 583 45 2%
FEN 62.5% .62.5% ; a7 Tk vt WA R TRE IAS 114 ik 583 43¢ 5%
68.8% .37.5% ; HGP52 T FY v A 1 A 119 0k 333 45 22
i 100% .44.4% ; HGP16 Tl bk A v DR FE IR 19 9 55 ¢
SR 45.5% (45.5% ; HGP54 T IR 14 vy AR 11V DR 14 555
B2 54.5% .45.5%; HGP16 Fl HGPS4 B bk L SR Uk 55
B o LIS g EL DRIk TP AR T R A I ) 2 2R T T A
BAFRRE ROR TR RE . YRR 4 R 5 #k
W R IEAT T — 2385, 20 50l D 1 R FLAF 18 (Lactobacil-
lus delbrueckii subsp )a6 K BV K EFLA & (Limosilac-
tobacillus fermentum) a7 JXMEFLFF 18 (Lactobacillus pen-
tosus) HGP16. J% B F #F (Lactobacillus pentosus)
HGP52 R AT H (Lactobacillus pentosus) HGP54 .
2.2 WV AR I A TSSO b
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Fig.2 Changes in the viable LAB counts of mango peel juice
during LAB fermentation
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Fig.3 Changes in pH of mango peel juice during LAB

fermentation
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Fig.4 Changes in total acid content of mango peel juice during

LAB fermentation

% 6 h B, TRAARE U I s 2 24 h 5, FLIR RIS TR
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Fig.5 Changes in total phenolics content of mango peel juice

during LAB fermentation



2024 4 6 A

a7  HGPl6 HGP52 HGP54

S0 L] S o
Jeg BB E LY RafxisS#R GY TR
350 =50h 26 h Y12 h BR824 h C348 h 40 E=20h 2226 h &N12h BR24h (148 h
~ P a
~ 300} a aaaba R  ag, & af a
) ii ! 5 ia
= a a b| 8~ L Nb % %
E 250 (g b £ ir; é 0 % = ; :3
= iz = i & S S b 25
H § H =) = =! IR
= 00 = E 20N | N A
?ﬂ 150 FEAS = i = 5 N
b EON: E ¥ 5 B oN%
= 100 2N RN TIE N
, SN B 5 = N
50 HEANE £ = 5 5 N
ab a7

HGP16 HGP52 HGP54
RIETRE
[] —FLER TR AN 7] /NG B 308 22 53 1.3 (P<0.05) o
Ee6 IBMEABIEPERNFTNAEMSEEN
Fig.6 Changes in total flavonoids content of mango peel juice

during LAB fermentation

1 559.74 mg GAE/L TP 1 054.97~1 387.51 mgGAE/L,
& 6 AT, AN [R] R R & T 48 h 15 SR K VE T Y R v T
BN FE AT, a6 .a7 JHGP16 T Bk & 5 1 5 15 iR
&8 T B E 149.79~152.19 mg RE/L; 1 HGP52.
HGP54 1 R & 1% 5 0 B B & & - T+ & 29031~
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Fig.7 Changes in DPPH radical scavenging activity of mango peel
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Fig.8 Changes in ABTS* radical scavenging activity of mango

peel juice during LAB fermentation
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during LAB fermentation
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Fig.10 Electronic tongue radar diagram of fermented mango peel
juice by different LAB
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Fig.11 Quantitative evaluation of bitterness of mango peel juice
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Fig.12 Quantitative evaluation of astringency of mango peel juice
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