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Optimization of fermentation process of bamboo shoot juice beverage by fuzzy mathematics
comprehensive evaluation combined with response surface method
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Abstract: Using clear water produced in the process of canned bamboo shoots as raw material, the bamboo shoot juice beverage was prepared with
Lactobacillus fermentium and Kombucha as strains. The fermentation process was optimized by single factor test, fuzzy mathematics comprehensive
evaluation and response surface method, and its physicochemical index, microbial index and antioxidant activity were tested and analyzed. The re-
sults showed that the optimal fermentation process for bamboo shoot juice beverage was as follows: Kombucha addition 6%, fermentation tempera-
ture 25 °C, and time 2.5 d. Under these optimal conditions, the color of bamboo shoot juice beverage was uniform, with light yellow base fluid, the
sensory score, solid content, pH, total sugar, total acid, total phenol and total flavonoids contents were 85.24 points, 6.13 g/L, 3.38, 0.16 g/L, 41.33 g/L,
7.74 mg/L and 0.066 mg/ml, respectively. The viable number of probiotics was 3.5x107 CFU/g, and coliform, Salmonella and mold were not detected,
indicating that its physicochemical and microbial indexes were in line with the standard T/CASME 435—2023 "Probiotic fermented botanical bever-
age". The scavenging rate of 1,1-diphenyl-2-picrohydrazide (DPPH) free radical and hydroxyl free radical (* OH) of bamboo shoot juice beverage were
64.03% and 46.62%, respectively, indicating that bamboo shoot juice beverage had certain antioxidant capacity.
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Table 2 Sensory evaluation standards of bamboo shoot juice beverage
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Fig. 1 Effect of kombucha addition on sensory score of bamboo
shoot juice beverage
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Fig. 2 Effect of composite fermentation temperature on sensory
score of bamboo shoot juice beverage
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Table 5 Determination results of physicochemical indexes and
antioxidant ability of bamboo shoot juice beverage

EELD EAE S
[T/ (go LD 6.13
pHE 3.38+0.12
S (g LD 0.1620.11
AL .
BB/ (mge LY 7.74+0.25
KATEE/ (mgemL™ 0.066+0.18
BB/ (gL 41.33+0.21
il AR TG £/ (CFU - g™ 3.5x107
KW 1/ (CFU-mL"
WA YPITEGBE/25 mL
Ji# R/ (CFU*mL™ 5.07
# i/ (CFUmL")
ABTSIEFR#%/% 18.57+0.13
=R <OHIH R /% 46.62+0.22
DPPH {5 R #%:/% 64.03+0.12
" RoR AR .
3 it

AT FE LAIE 7K AT 5 G Sk A = 2ok B o e AR TR K R
J5oBl, DL T FLAT # (Lactobacillus fermentium) 5 41 2% 14
N RN EAT A R IR A7 A A o T8 PR TR ARG
R £ 2 255 PR 45 5 e IS TV A4S B0 A7 A 1)
B RIE L 2R RIS BHT R IREL 2 hy 225 BV D 5E5.8%-
B REERIE2S CE A KR 2.5 do R AT,
PR B S, BRI i, R
PR3 7 I, TR VAR5 B 5k, 11 IR J5E, o 4 5, 8 e VF 2 ok
85.244), HpH #43.38, KBk & & 40.16 g/L, i
4133 g/L, Sy BN 7.74 mg/L, ST B 40,066 mg/mL,
ABTS [ 1375 B2 % 4 18.57%, DPPH « 15 [4: % 4 64.03%,
«OHI B2 446.62%, [H TEY) & 54 6.13 g/L, AR bx
BIF5 45 TICASME 435—2023 (35 42 B A A 40 CRED (1 22
Ko AWFFO N AT VAR S BRI ER AL T B Nz ) R
XY TC R B R LA 1R 3

i A EL
3o A



. 2024 4 5 43 4 5 6 1Y)

SIS ES N i Bk 18 B4 388 1] 181-
B2t [20] WEAKEE, BUA A, T, 45, AL 252 2 B T AR ). o

[1] HR R, S, AR, 5. AT SR A K5 i DR 3 St e 0], 5
PrIEEER, 2024, 22 (1) : 96-102.

[2] 2555, VEZE 2, SRR, PR P 55 0 15 81 2 IR [T, Wt pklk %, 2011,
21(2):10-22.

[3] A, W0, BUE, 45 AT AT U R I A BOR K AR vE PRI
WESEHEED]. ol 5 R mRHY, 2018, 54 (3) : 46-50.

[4] FMIR e, P79 AR 2R oy B IR PR S [0]. T AP
2019,17(2) : 64-66.

[51 Wi, 2550, sk 4%, A8, P9 IN R A D e s - RE D). £
5HUhK, 2021,37 (7 : 233-240.

[6] Wiy , SR A7 54 0 L5 i b e dk e 1], vh Bk iE, 2017,36 D -
24-27.

[7] 2528y, 32 WA, B TR A7 5 0 T AR IR 1 AR Al B 22 A PERIT 5
FERE[D). & Tk, 2012,33 (1) £ 130-134.

[8] LIK, GAO N, TANG J, et al. A study on the formation of flavor substances
by bacterial diversity in the fermentation process of canned bamboo shoots
in clear water[J]. Foods, 2023, 12(18): 3478.

[9] ZUBAIDAH E, IFADAHR A, KALSUM U, et al. Anti-diabetes activity
of Kombucha prepared from different snake fruit cultivars[J]. Nutr Food
Sci, 2019, 49(2): 333-343.

[10] ELKH TABE, EL-ALFY M, SHENANA M, et al. New potentially
antihypertensive peptides liberated in milk during fermentation with selected
lactic acid bacteria and Kombucha cultures[J]. J Dairy Sci, 2017, 100(12):
9508-9520.

[11] LIANG Z, MENG J M, LI Y L, et al. Stability of tea polyphenols
solution with different pH at different temperatures[J]. Int J Food Prop,
2017,20(1): 1-18.

[12] JONAS D R, LUC D V. Acetic acid bacteria in fermented foods and
beverages[J]. Curr Opin Biotechnol, 2018, 49: 115-119.

[13] HELREDE, BRI, I, 45 20 2% T v KUK DA G Ty B3 2400 (R IT 5
HERE[T]. fr iR, 2020, 41 (1D :327-335.

[14] 235k, Malsehs , 280, 25 REAR 2T 2B 1CR KB T 2P 0], 243X
B B 24, 2023, 43 (8) - 78-84.

[15] VILLARREAL-SOTO S A, BEAUFORT S, BOUAJILA J, et al. Under-
standing Kombucha tea fermentation: A review[J]. Food Sci, 2018, 83(3):
580-588.

[16] MRAH, 155 2, AR, 45, « LS BRI AR 10 23 85 S SRR 5 R IR
3] A AR 2015, 15(2) : 39-48.

[17] AR 22, Bk, SR8, A8 N 580 i X A% 9 19 L P 7L IR T )
S HOE]. T E LA D, 2023, 51 (5) £ 31-35.

(18] AR5, MR, SRl 17, 5. A £ 28 TR VR A I L 2 AR 0], BL
AR, 2022,38 (4):106-113,274.

[19] 3%, THI e, FEdE T, &5 BORI SRS DR 4565 Wi W TE DG A S 2R
KT 2], RS, 2020, 39 (6) : 93-98.

I T, 2023, 48 (9) £ 122-130.

[21] SERTUR, 14:Hh, BXC 2. 2 2028 B R ORI L5 0]. it ol
2019,40(6) : 69-73.

[22] LEE S J, KWON Y A. Study on fuzzy reasoning application for sensory
evaluation of sausages[J]. Food Control, 2007, 18(7): 811-816.

[23] XA, B T, it 5. SRR B0 0 i 1. T 1 5 AR 7L IR B 1JCOR)
JRE VT P N ] P A R AR, 2017, 17 (1D £ 224-229.

[24] fiHF. 2045 AR A BRI AR 20 125 45 58 S K SR 20 2% B ORHE PR o3 93
[D]. FFdF: Il pg K5, 2019.

[25] TEI0elds, 0. AORI A DP 0 45 A i ) T v DAk 20 R b R B L AORE
TEI. WAL 5255, 2023,48(2): 97-101, 108.

[26] 13 J5, FHH S0, Wk o<, A5 RO L5 V1) 45 A i 1 T O Ak 3 Bk
KT E[I. A EEGE, 2021, 40 (10) : 225-230.

[27] R, BEHOR, IR 2. ORI 255 PR R A A8 T % P (i B 0. v
AN 51419, 2002 (2) : 35-36.

[28] AR N IIL AR [F 58 DAl e 2 b2, B KT b B LA ). GB
12456—2021 £ 5 USRI 22 JVA[S]. ALt s f E b AL, 2021.

[29] HhAE N IILRIE B 5K DA S b 45, IR KT B JLA ). GB
5009.8—2023 £ 22 4 B G ARME B b i SEWE | 2 Bk L R L 2 A
T LB (A0 2 [S]. AL v FERRHE HE i AL, 2023.

[30] TEHN RN, AR B2 ARHRAT, 45, 435t BE VAL I s v oo B 4 e 7).
2R 24,2021, 62 (1) : 1-6.

[31] 9 0, RIS, 207, 55, 20 AL P BB S RIS 2 1
T E M BUEAC T TEFSE ). BRHIFSY, 2023, 46 (4) : 75-80.

[32] W E N R AL 2. T/ICASME 435—2023 2525 B R R DR
[S]. Ab3T: Hh EARAE H AL, 2023.

[33] 7R, AR, MRt 2, A5 AT A BT PE LU AT T[], B R4,
2008 (3):321-32.

[34] 1R BE, BRI, X1 . BRI R A6 S SRR PRI B 2T 2 (R A VS PET].
il 5 R LY, 2014,40(12) : 116-119.

[35] BEAL, B IE 55, SR, 5. LT8R I M AC SRS R T 25T 5 T
SYME[IN. OB, 2023, 26 (5) : 41-48.

[36] 5K SCHT, WhAs, ARk, 45, 20T R v LD 2 M Ad AL 1 T 209 0.
rE TR 2021, 46 (4) £ 119-123.

[37] ARSNGB 4, A, 45, JRHR LA R LD R B R TY. 20l S R T
Mk, 2014,40 (1) :216-221.

[38] th a2, THARE, I, &5, alifiid & RIFLLETE L 20040 2 i T o by
[7]. £ s IF 9T 5 T &5 2022, 43 (15) : 138-145.

[39] Lh#E, FOMEER, Sl , 45, L0 AR AL SRR VR B R 4 PRI D]. B AR
BERL: (LT RRD » 2019 22) : 1-3.

[40] FIvS, XUER, VIR , &5 21 25 B /K BRI A R 19 2k 0], ARt
BNT,2023,48 (4) : 56-63.

[41] B2 5, BRI, 5K A7 57, 2. MG LU 2R B ORH R B T 2 AR AR 0], B0
AR, 2022,38 (4) : 106-113,274.

=





