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Biochemical properties and gluten degradation of
Lactobacillus paracasei strain GLU70 isolated from salted seafood
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Abstract Gluten is an insoluble protein present in cereals such as wheat. Gluten consumed through food is not digested
and accumulates in the body; this has been linked to digestive discomfort, irritation, and various digestive disorders,
including intestinal inflammation. In this study, the Lactobacillus paracasei strain GLU70, which exhibits a gluten-
degrading ability, was isolated from salted seafood. At a pH of 3.0, GLU70 showed a survival rate of approximately 84%,
and at 0.3% oxgall, it showed a survival rate of approximately 53%. When the culture supernatant collected after 12 h of
incubation was added to flour dough, approximately 50% gluten degradation was observed. Moreover, among several
probiotic isolates exhibiting proteolytic activity selected to assess the gluten-degrading ability, GLU70 showed superior
results regardless of the dough fermentation temperature. Although further research is required, GLU70 is expected to be
of value in manufacturing gluten-reduced products and the food industry as an ingredient or additive.
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Fig. 1. Proteolytic activity of lactic acid bacteria isolated from fermented seafood confirmed by clear zone formation on TSA agar plates

with 1% (w/v) skim milk
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Fig. 2. (A) Phylogenetic analysis result, (B) optical microscope image and (C) growth curve based on 16s rRNA gene sequence of

Lactobacillus paracasei
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Table 1. Carbohydrate fermentation pattern of Lactobacillus
paracasei using API 50 CHL system

API 50 CHL
Control - Esculin +
Glycerol - salicin +
Erythritol - D-Cellobiose +
D-Arabinose - D-Maltose +
L-Arabinose - D-Lactose +
Ribose +  D-Melibiose -
D-Xylose - D-Sacharose +
L-Xylose - D-Trehalose +
Adonitol - Inulin +
Methyl-B-D-xylopyranoside - D-Melezitose -
D-Galactose +  D-Raffinose -
D-Glucose +  Amidon -
D-Fructose +  Glycogene -
D-Mannose +  Xylitol -
L-Sorbose - Gentiobiose +
L-Rhamnose - D-Turanose -
Dulcitol - D-Lyxose -
Inositol - D-Tagatose +
D-Mannitol +  D-Fucose -
D-Sorbitol - L-Fucose -
Methyl-a-D-mannopyranoside - D-Arabitol -
Methyl-a-D-glucopyranoside - L-Arabitol -
N-Acetyl-glucosamine +  Gluconate -
Amygdaline - 2-Keto-gluconate -
Arbutin +  5-Keto-gluconate -
57 A 3} Lactobacillus paracasei (99.8%)

API 50 CHL kit 54, + : ¥4, - : 4

2o 3 FE1 AolAe mEstel® gEste] gk widel
slolo} AEAoz ool =2 5 A Ak ole] we} 43
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;Loﬂ 15 GLU709] 2}, ©53 2=d dig wdS st
2ol ok WS E1ebr] 9] 7zt pHell ulet &
MRS iAo A 2] WS H7FsIATh(Fig. 4A). pH 2.001A4]
APEBIIAIT pH 3.0004E 84%2] E& HESS HYlon,
pH 10.07F4] AR AEES Esith 3k BeElgh 2ol f
Ao 2A 7S YERNZ] flEiA = oxgalle]l 03% -
AellA e AS A= WS 2L 2lofef dk(Gilliland
5, 1984). ool wel oxgalls 0.1%AAFE 1.0%714] H71s
MRS #iA] oA HEol ek WS H7IsHthFig. 4B). Oxgall
1 03% ol A7k wixeM = o] AgpA] Behs e &

[*]

F AATh T3 0. 1%01] e 2 Aot 02%2h 0.3%914
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& Azt 4oocoﬂA1TE1 F48] Pastel SOC ole) LmoE

AV = RS é']—?_]o]-)\,\q—(]:lg. 40).
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wlo] e u1 , A8 u}(mg 54). FAdEEe g 9
ol W 3 R s Ptk LR F FREe] FFE #HT
Feedel 7P w2 27

A3} 12h Wl Jf& GLU709] 835

2 i&i‘l 1 o] % o] uljFAIZ e

= AFS HYrhFig 5B, 50). &<l

FEl 2allge] HaS AR A3 12h wigs GLU70 ¥l

TAL OF 51%9 w2 FFE B3&S HATH(Fig. 5D). °l=

A OH‘& GLU70«] 3ol o+ vl 12A1774R] 7L Az
o

Wie HiEe| WE 2o ME U BHSH 4
1=]
Rin

2578 B35 ¢S Brisyl fEl GRASAIA I5H
AE8 ikt 1158 KCTC A=A oA 294 ol 25
 2a5S Friekith B3 AwdAE W FFol wet
Y74 HkEe] Wy 257t tE7] wied] dukHoF gol A}
L3 %90 25°C9} 35°CE UW/FE wiEe g exE Ay
39 THRosellZF Collar, 2009). GRASOA ¢1Zd &7 1053
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Fig. 3. (A) Effect of incubation period on GLU70 growth. (B) Degradation of gluten (%) by GLU70 based on incubation time
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Fig. 5. (A) Schematic illustration of the fermentation of flour dough by GLU70. (B) The images show the results of gluten degradation
based on different incubation time. (C) Weight of dry gluten and (D) Gluten degradation rate (%) of GLU70 according to incubation

time
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sequencing¥} @Av|AE T3 S FHENE Zh= Lactobacillus
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iR oA GLU709] AS54S 2AksE A3, 6AIHEE 1243
7HA tig7lolH 12A17F o] $5E AFA)7dS FRISHH T o%
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BTt E3 GLU700] §AMFe2A Agslr] Ysia] 7R ok
e Wakg, EEA, Mgl g 248 A s 2o
AFANA Lactobacillus 5°] pH 2.5 oldollX= o2 AEE0]
EQA T, 1 ol Ae A AEIA grert Basta vk
(Shin &, 1999). ol wet &gk GLU709IX = ARl pH
2,001 o] APEEII A pH 3.0%E <F 84%2] AEES HEY
3 Ee AFES A AHE JHE Ag B e Wit
s 7HE AE Rl HEEAe 45 oxgalle]l 03% &
FE wiRo AT & S FE] WS 7HA-ok dite
TAFe} v W3S W GLU70S gl thake] ul$- 743k W
4E 7K Aokl BIle ofFr) wek yEAgel gk A+A
T A= 50°C ool 2rollA= APt ot 30°ColM s =
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Table 2. Weight of dry gluten and gluten degradation rate of
GRAS accepted strains and GLU70 according to fermentation
temperature of the dough

2

g 2o &
*;: = Sample %“IE" Fiﬂ ( A))
(2
Control 1.85 0.00
L. paracasei GLU70 0.82  55.68
L. acidopilus KCTC 3145 1.18  36.22
L. casei KCTC 3109 1.17  36.76
L. paracasei KCTC 3510 095 48.64
L. delbrueckii spp bulgaricu KCTC 3635 136 2649
25°C L. helveticus KCTC 3545 1.47  20.54
L. ferment KCTC 3112 1.28  30.81
L. plantarum KCTC 3108 1.08  41.62
L. rhamnosus KCTC 13088 099 4649
Le. lactis KCTC 3769 1.54 16.76
S. thermophiles KCTC 3658 1.04  43.78
B. animalis ssp. lactis KCTC 5854 1.11 40.0
Control 1.85 0.00
L. paracasei GLU70 027 8541
L. acidopilus KCTC 3145 097  47.57
L. casei KCTC 3109 0.68 63.24
L. paracasei KCTC 3510 047  74.59
L. delbrueckii spp bulgaricus KCTC 3635  0.68  63.24
35°C L. helveticus KCTC 3645 087 5297
L. fermentum KCTC 3112 0.75  59.45
L. plantarum KCTC 3108 0.66 64.32
L. rhamnosus KCTC 13088 042 7729
Le. Lactis KCTC 3769 0.65 64.86
S. thermophiles KCTC 3658 047  74.59
B. animalis ssp. lactis KCTC 5854 0.87 5297
__ 100
2 Il contror EBH cLUTO L. acidophilus KCTC 3145
o 80f
s
- 60f
o
® 40f
©
i
o 20
[
o
0

25 35
Fermentation temperature (°C)

Fig. 6. Gluten degradation rate according to the fermentation
temperature of wheat dough

&S YeRATh =3 EelE GLU700] AA Wik w=
oA sk FFU TS EAEIGS Wl 12h widst vy

o] 25°Col M 24h B s ArE ukEels 71
£ ggs}gaq TS WM WS wg &4 uf
&2 B 759 Blast GLU709) e &
FaLx } &1tk GRAS 1 fakt 1153 GLU70S 7tz 2
7HE WS Yo F 25Ce} 35°ColA wraEgth 2 A3

il Hl'r ot
o 1%
I'ULI o i

|

[¢]

GLU70°] B} #5534 Ha3ies o BE 224 H=o] =
HUgls 59 o8 glo] 50% olde] uje we ZRH B
6H§~°— B3tk o]5 3 GLUT00] T 2F Aol E}° Foh &
7Fede AYH 25d Aztsl WoE Alx Foll 857
°ﬂ A gsitiaL A Al AT,
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