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Abstract: To effectively utilize waste banana peel resources and increase the added value of products, the Lactobacillus
fermentation-assisted enzymatic method was used to extract banana peel soluble dietary fibers (BP-SDF), and the process conditions
were optimized. Further analysis was performed to determine the physicochemical properties and functional characteristics of banana
peel powder (BP), BP-SDF, and banana peel insoluble dietary fiber (BP-IDF) obtained under optimized conditions. The results
showed that the optimal fermentation process was as follows: inoculation with 3.0 wt.% Lactobacillus rhamnosus, fermentation
temperature of 38 °C , and fermentation time of 18 h. Under these conditions, the yield of BP-SDF was 32.18%; its extraction rate
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was 2.0-fold higher than that obtained using the traditional enzymatic method. Compared with the enzymatic extraction of dietary

fibers from banana peels, BP-SDF showed significant improvements in solubility, water-holding capacity, water absorption, and

swelling capacity, with solubility increasing by 7.1-fold. The oil-holding capacity showed no significant changes. In addition,

BP-SDF scavenged DPPH", O, -, ABTS™, and OH- free radicals, demonstrating good antioxidant activity. The adsorption capacity

of BP-SDF and BP-IDF for cholesterol and nitrite was significantly improved, whereas the adsorption capacity of BP-SDF in the

gastric environment (pH 2) was significantly higher than that in intestinal environment (pH 7). Furthermore, BP-SDF showed better

glucose-lowering activity. Therefore, the Lactobacillus fermentation-assisted enzymatic method is a feasible approach for preparing

BP-SDF. This study provides a theoretical basis for the high-value utilization of BP-SDFs.
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Table 2 The response surface experimental design and results

A BAE/ BABERE C A8 BP-SDF 4%

KBS o) /c /h 1%
1 2 37 18 28.89 £0.28"
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3 2 39 18 27.54%0.19°
4 4 39 18 27.97 +0.39"
5 2 38 17 30.27 +0.48
6 4 38 17 28.81 +0.52%
7 2 38 19 27.71 £0.40°
8 4 38 19 31.82+0.56"
9 3 37 17 2837 +0.37"
10 3 39 17 26.05 +0.83"
11 3 37 19 29.84 +0.28"
12 3 39 19 2636 +0.91°
13 3 38 18 31.09 +0.82"
14 3 38 18 32.65+0.64°
15 3 38 18 31.76 +0.58"
16 3 38 18 32.08 +0.29°
17 3 38 18 32.24 +0.48"
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Table 3 Analysis of variance for the regression model
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Table 4 Physicochemical properties of banana peel powder

and dietary fiber

Solubility

AAH  WHC/(g/g) OHC/g/lg) EC/(mL/g) %)

R=09507  R,;'=0.8873

BP 120+024° 1.73+£0.32° 1.41+0.11" 9.17£0.08"
BP-SDF  6.31£0.25" 3.21£0.14° 8.67£0.52* 65.27%0.14"

BP-IDF 23.18 +0.46" 9.88 £0.32° 6.34+0.28° 10.07 = 0.21"

Ei*AEFRE (P<0.05),** A ZFMEF (P<0.01).

102

E: R AR FHERATEFLE (P<0.05).




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.10

2.4 fRAMGLEATE B

—a&— BP —&—PBP-SDF —&— BP-IDF —+— V¢

100f a b b be & g
v— cd
xX
-~ 80F
@
i‘il\ﬂ 60 -
o)
2 40f
[a]
20 F
0
0.2 0.4 0.6 0.8 1.0 2.0
JRHEHRE / (mg/mL)
—a—BP ——BP-SDF —&— BP-IDF —+—Vc¢
b ook 2@ a a a a 2
20 a ab a
° B a
= b
% 60 &
&
T 40+
5
20, b ab c b a
 ——— v -~ . 2
or 2@ b ab c a a
1 1 1 1 1 ]
1.0 2.0 3.0 4.0 5.0 6.0
JREHKE / (mg/mL)
—a&— BP ——BP-SDF —&— BP-IDF —»— V¢
Y a a be a a
ol & ° ! be a a
s osof -
" b
g 60 | b
H ab
é 40 - a
2 20} a
a 5 be a ®
oLy b & ¢ @
1.0 2.0 3.0 4.0 5.0 6.0
JREYRE / (mg/mL)
d —a— BP ——BP-SDF —&— BP-IDF —+—V¢
oof 2 P a a a a
< 80 - .
M 60r
&
T 40+
% b
Pldey  a ke @ o
O L
a b a be 3b a
1.0 2.0 3.0 4.0 5.0 6.0
JREHE / (mg/mL)

E 3 BEERMEEERFHENT AL IERE
Fig.3 Antioxidant activity of banana peel powder and

dietary fiber

FREL T E SR AEMEEY R 2 8. .
oE, BERS, T HREPEAERER . IBTIR
MmEz N2, ik DPPH-. O,-. ABTS™ Al OH. {&i&
A& /1, vEMY T BP. BP-SDF K BP-IDF 4t %E kg

BN PE 3 fras, BP-SDF Xt 4 F A A 1 H H 3635 2]
HER AR, H BP-SDF i Kk DPPH [ Hi 2 §E /) ¢ 5if,
Y 5 & UK & A ) 2 mg/mL i, BP-SDF i % DPPH-
Ae 15 Ve A Y £ RIRFE 14 ~, BP-SDF
J& Bk O, -+ ABTS. OH- & /7 43 7l 41 /2 Ve [1] 80.2%-
80.0%-. 60.4%. BP-IDF {X Y K5 — & DPPH H H &
AR, Hiz/NT BP-SDF. #] g f J& A 2 FL R 14
KRG, FIETEREEL4Eh 2Ry RS EE . 2%
A, FLERR W R AT B A dEmiia 2 4L, $eud
FE b B8 ) T W A kA 4 b (1 2 I 2K R s Y, R
T 5 B B R R B AP U A b TR R A .

2.5 JE [ B R MY 6E A AT

2r—mp )
I~ 10_BP-SDF
FD

a

: i
= ,|

0 = -

pHA 2 pHAH 7
5

B 4 BEE MR ERE QLT 48 E RS IR FBE S
Fig.4 Adsorption capacity of banana peel powder and

dietary fiber to cholesterol

Ji 2 24 20 0o LR B A I SR T T IR AR S
P A R L R S B 3 T Y o IR AR R Y P
[ B 8 8 AE B B Ve R PPN 48 hR . BB
T LI B 2 240k L[] et W B e 0 & 4 B . pH B
N2 Al pHAE 9 7 43 A B B AN G, I 4 T
PLFE i BP-SDF X -1+ I [i5] B ¥ W2 B & 77 /= T~ BP-IDF,
BP-IDF W [ fiE Ju /T BP ¥, H =3 76 7 i34 55 %
T A B e 038 T B A BE, R R AT R
T HWM RIS REREAS T, T
£ AR 2 R0 RH [ B R TR, RN E LA, A ELHE SR
B A 7 HL R B AR T 2 R . T A Y Y o
B R B4R, SR R LR AT B R
1% % 1) G v ) % ) BP-SDF 5 BP-IDF 7 i B W3
B, FLUR B AE R EERE I — AR . H,
BP-SDF Wit fig /170 e s 7 45.1% (pH {H 2D+ 25.3%
(pH 18 2) ; BP-IDF Wt & /147l 42 % 1 30.2% (pH
8 2). 35.4% (pH1E 2), XAfEh T AR # K 4 Bh
fifg 41 #7921 BP-SDF 1 BP-IDF 45K InZ 4L, X5
e TR V) R A 0 e K A T 4 M A
FIRFAERAL o

103




MR EmBE Modern Food Science and Technology 2025, Vol.41, No.10
2.6 NO, ® M8 1 247 B, R AT 4 T RS LR G T AR, 55
L S0 —e e R BTN 5 B, 4R LR FLA B A
700l —e— BP-SDF WM. & 6ay BP. BP-SDF A BP-IDF X % %j B W [

2 0 o B A K AR AR, el P
S| pil 2 S 75 I T BT B 0
= 300] YR P KGR B B, b BP-SDF W B A 4 Bk fig
= 200} b b cd ab @ 731 KT BP-IDF, BP-IDF lg fft T BP ¥y K, JLJ5 A
“owop, b 8 — . AT JLER I R 7 BP-SDF, WE(ET BP-IDF,
opg b B ® P 7 SRR T, TR 45 M3 0 bb 2R TR % Ok I s B8 i A

10 20 30 60 90 120 150 180

WK B S 1) / min

b soof —= BP

—e— BP-SDF . .
® 400
en
2
< 300
1
= L
= 200
o |
Z, 100 X b c ab b cd a]j zi

ab a a a
U .

10 20 30 60 90 120 150 180
W B ST 1] / min
5 BERMBEHESLTYERN NO, WHtEEN

Fig.5 Adsorption capacity of banana peel powder and

dietary fiber for NO,”
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Fig.6 Hypoglycemic ability of banana peel powder and its
dietary fiber in vitro
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