< 2% eS8 (Scopus) <LK BRI
\ « BUIPHOEE I Fl 5% DOAJ o oL BT
2 i * % CHE2F3CH) CA * LB D BITICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BITIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

RERALATRME B il 2 B RS 1 28 A B PR AR FABTST

F R, REM, X K&, F &, REMR, FWF

Preparation of Sulfated Xylans and Its in Vitro Proliferation of Probiotics
LI Xia, ZHANG Qiying, GUAN Yuan, LI Jing, CHEN Haishan, and LI Lifen

TELR I View online: https:/doi.org/10.13386/j.issn1002-0306.2022080112

LR ARG HoAh SO

Articles you may be interested in

JLE Y O R T BRI
Research Advance in Food Allergy of Children and Dietary Intervention Therapy

5 TARHE. 2020, 41(10): 339-343,349  https://doi.org/10.13386/j.issn1002-0306.2020.10.057
AN [FIBEEDUITER 2 AL 53X 15 A SUEE AT TR AR M B A E FH 0 52 )

Effects of Different Graded Alcohol Polysaccharides from Dictyophora indusiata (Vent. Pers.)Fisch.on the External Proliferation of

Bifidobacterium adolescentis

8 TR 2020, 41(4): 86-91,119  https://doi.org/10.13386/j.issn1002-0306.2020.04.016
JEE 2 H SR R S A B 2 SR g A v A K S LAV A S M 5

Effects of Konjac Glucomannan and Oxidized Konjac Glucomannan on Growth of Probiotics and Lactose Metabolism in Vitro

i Tl RH. 2020, 41(11): 322-327,334  https://doi.org/10.13386/1.is5n1002-0306.2020.11.050
5P i A= TC I B 3 D) BE Y LY

Comparative Study of Five Prebiotics on the Laxative Function

B TALRHE. 2019, 40(24): 291-295  https:/doi.org/10.13386/j.is5n1002-0306.2019.24.048
g A ROV A= 25 ZR G e T B I I e

Research on Probiotics to Improve Micro—ecosystem and Its Application

i Tl RHE. 2021, 42(4): 369-379  https:/doi.ore/10.13386/j.issn1002-0306.2020020126
tatETt . 2. E TR AN R R X A A S 1 5

Effect of prebiotics, phytochemicals, protein and polyunsaturated fatty acids on intestinal health
B TR, 2017(22): 336-340  https://doi.org/10.13386/j.issn1002-0306.2017.22.065



http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022080112
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.10.057
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.04.016
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.11.050
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.24.048
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020020126
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.22.065

5 443 45 134 B Tl B Vol. 44 No. 13
2023 4% 7 H Science and Technology of Food Industry Jul. 2023
B, RGN, G, . BRIR AL AR JRME 0 ) 55 KRS 5 A T TEAE IR SE (7], B Tk R, 2023, 44(13): 134-140. doi:
10.13386/j.issn11002-0306.2022080112

LI Xia, ZHANG Qiying, GUAN Yuan, et al. Preparation of Sulfated Xylans and Its in Vitro Proliferation of Probiotics[J]. Science and
Technology of Food Industry, 2023, 44(13): 134-140. (in Chinese with English abstract). doi: 10.13386/j.issn1002-0306.2022080112

R AR SRAE R 2 S AR S M 2 AR

HaTEVE ARG

= B.,K&H,x B.F F,MEW,E=mE
(1A T KFAFE A TARFIR, - Gk 541004;
2.7 AR AR EARN T EERE, )Gk 8% R P BAF R &AL,
J- AR 541006)

A

——

H B ANAEEALRBUREENZAH ARG Y0, RIBAABB-NN-F L FEIE E3T KR4
(xylan, Xyl) #HATHFEE, & A£ARBNHKRENE (sulfated xylan, SXY) o K AMEEet4st ki, IR EF I
AR R L R 3b At SXY #HAT &M AL, AR R RKIUAFHA fRAe A B A GIM1.155. #HmILAFH GIML.191, 48 5LAF

B GIM1.773 #o°% #h42 3RH GIM1.540 & 4 A Wi 5 A B 5T LAREHAE AT L. R AW LIt AE LT

SXY 7 1243, 1052 #= 894 cm™ & % A A S=0 %44k 51, C—O 4ifp A C—0—S0, & A x4 C—0—S ¥4

Feolh FI AR RFAEBOME , PR CA R TABEBEM-FREEmE) SXY, RIRLER I T SXY £A ZFwsEH,

% R BaCly-# B bb ik ok 0 43 SXY B 4 0.341. #Rsh 523025 R 27 SXY * & A H KSR AERE N 2.0%,

ERI0h EULE| ek A KAt 38, PIREZEREAY, SXY TS AHNAKAREER, REFHEREN S

& AHRY.
LA KB AR, B4, B A E, RINE A, B AT
FEH2E:TS201.4 SCHRARIRAD: A X EHS:1002-0306(2023)13-0134-07

DOI: 10.13386/j.issn1002-0306.2022080112

Preparation of Sulfated Xylans and Its in Vitro Proliferation of
Probiotics

LI Xia', ZHANG Qiying', GUAN Yuan', LI Jing', CHEN Haishan?, LI Lifen""

(1.College of Chemistry and Bioengineering, Guilin University of Science and Technology, Guilin 541004, China;
2.Guangxi Key Laboratory of Functional Phytochemicals Research and Utilization, Guangxi Institute of Botany, Guangxi

Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin 541006, China)

Abstract: This study aimed to determine the effect of sulfated xylans on the growth of probiotics. Xylan (Xyl) was
chemically modified using the sulfamic acid-N,N-dimethylformamide method to produce sulfated xylan (SXY). The SXY
was characterized by Fourier infrared spectroscopy (FT-IR), scanning electron microscope (SEM) and Congo red
experiment. The Xyl and SXY were tested for their in vitro prebiotic effects using four strains of intestinal microflora,
including Lactobacillus delbrueckii subsp. bulgaricus (GIM1.155), L. plantarum (GIM1.191), L. brevis (GIM1.773), and
Streptococcus thermophilus (GIM1.540). From the recorded infrared spectra, vibrational bands for SXY were observed at
894, 1052 and 1243 cm ', they could be assigned to the C—O—S vibration of a C—0—S0,;, C—O stretched and S=0
stretching vibrations. The results of scanning electron microscopy showed that the surface structure of SXY increased
smoothness. Congo red experiment revealed that SXY had a triple helix structure. The substitution degree of SXY measured

using a BaCl,-gelatin turbidimeter was 0.341. In vitro experiment showed that the optimum concentration of SXY for the in
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vitro probiotic growth was 2.0%, rapid growth and increased proliferation were observed after 10 h of culture. The results

obtained suggest that SXY could promote probiotic growth. It is an alternate source of prebiotics for maintaining gut health.

Key words: xylan (Xyl); sulfation; probiotics; in vitro proliferation; prebiotics
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FEAMIEALBIBRIFP B, 7 37 °C %37 48 h, F53ERtHE]
SHREARFR, ODgog om AR, 25 4 Fh25 A B2
K g,
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Fig.1 The infrared spectroscopy spectrum of SXY and Xyl
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Fig.2 SEM images of SXY and Xyl
T Xyl(A) . SXY(B): 300x; Xyl(C), SXY(D): 1000x
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{H 495.67 nm HFL IR KAH 503.40 nm, FKIHRITRLL-
SXY E5WC AT, BlE ERRIIOEI EE NaOH
e RSN T e N e /IME. 494.53 nm(OR &£
PR T I RIESR LD M N 496.03 nm ASWigl/N%
T ZE 484.27 nm), PiIHTE NaOH ¥ BRI, SNy
Wz 25 3 BUB e S IR RISR 4T -Xyl B
A e R AU AT AR B 495.73 nm 34K 2 i KIH
498.20 nm, K5 18/]N E e/ IME 486.07 nm, AT B
SAMWNIIRLT-SXY -5 R, R E A feZmarit
M IS 19210 SXY 43FHE Ml S EEH A 555, NaOH
XF SXY PSRBT ASZIEE O, LI B REKH] SXY
HA = I8Eatit .

505 ¢

T
485 MIISRLT+Xyl
—— RISRLI+SXY

480Q “) 6
NN

Q-\‘) Qq’g Q?:‘) Q?S Q";) Q?‘Q Q'bb Q(?Q
NaOH& % (mol/L)
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Fig.3 The maximum absorption wavelengths of Congo red-
polysaccharide complex and Congo red solution at various
concentrations of NaOH
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SXY BRI (B T4 /s 7 S i i i 2
BURRIFREE )N 0.341, FFRIR &N 6.72%.
2.5 SXY MEE4E EAIMETARTFZ N
2.5.1 ARFHREE SXY X 2% A= BRI FE 1Y) 52 1)
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FE S FP AN AU FEIR BB . INIE] 4 BToR, BE 26
HRPEEGIN, SXY X 4 Fhas A B A K IgHE — 2 1o
BEVEF, TEHC B 28 2.0% B, 78 FCFLAT B A In A1) 37
WA GIM1.155., FEFAEEEREE GIM1.540 AP FLAT
P GIM1.191 £H1Y OD {Hik B &K, 5 T 1%, i
SEFLATE GIM1.773 2HXE SXY #KEE N 1.5% B 153
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GRS T, 7T HE & 2 B B o m S B IR s
R, ST SR K SET, Pl A A
BMASKE, FEUEE I M G Bl DY, o s, 354
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Xyl 1 FOS (B FLFTEE GIM1.773 41), 438 JE R T
B2 Bl 2 A T IS HAR AR DG, i i Bk
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Fig.4 Effects of different concentrations of SXY sample on the
growth of probiotics L. delbrueckii subsp. bulgaricus GIM1.155
(A), S. thermophilus GIM1.540 (B), L. plantarum GIM1.191
(C), and L. brevis GIM1.773 (D)

TE: AA/NG FRER R — R BT 22 57 3% (P<0.05)

M5 AHIES T Xyl 53 F4% 0] 00 S0, /D4y 7]
M ERAED i SXY B A, KIS TEE /N, AKE MK
/IN: FOS>Xyl>SXY, #h 5 Bon BATXT 75 A2 v i 1
FESSCR . FOS>Xyl>SXY, 575 fff i v (14 Z2 4 B8 AT A
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T A TR AR, XA GIM1.773
2H, 24 SXY MePEEIRF 1.5% Hif, )Y OD {HA 55
TAH, KT Xyl # FOS, JFH AT e 2 a7 AT E 5
T LI A P Al B BT, R 1R ) (B SR = ZLIR A1,
WA LWE . LR CO, 55) i SXY /KiFTER K, 5
SXY MEHETEAE ™ A U R RO

g AR R R b S e 2R PR AR, S
PR pH MIZARAL, 2525 BRI = PR RE i 55 S e AR K
THEOLAFIREY, angk 1 FioR, B 2k T, 4%
ZH1Y pH S IUAS [FFREE ) T R a e, kIR E] 2.0%
&, TGRSR B R/ IME . ISR R, BRTELG
FLAF B AR AN Y GIM1.155(Xyl 5 FOS) 2H Fl
AEIZLAT B GIM1.191(Xyl) 2H pH 14 FEAR I B2 45 5]
LT EN SXY AHh, FA£54H pH 19 R 2 1)
FTEN14 E M SXY 4. TEHREE N 2.0% I}, SXY
ST FCFLAT B A I A ESE A GIM1.155 472 RS2
B, pH R REIEE iR, pH HAIGAIE 5.54 F ik
F e/ ME 5.19(25(H - 0.35); BEHEERRE GIM1.540
i pH 1 5.80 FF&ZE 5.46(221H N 0.34); A FLFT
W GIM1.191 A ZLAF B GIM1.773 1) pH 3G
B, {0 T B3N B B (Z2{H 57 % 0.14 F1 0.09)
55 REFR MR OD {HAR AL AL, a4 SXY Myt
FEUIE N 2.0%,

1 AFEME SXY XF 4 Fhi 4 # pH AU

Table 1 Effects of different concentrations of SXY on pH by
four types of probiotics
. (%)
B R
0.5 1.0 1.5 2.0 3.0

FECILFTE] SXY 5.5440.01° 5.310.01° 5.29+0.01° 5.19+0.01° 5.210.01°
IMFIEIE. Xyl 5.49+0.01° 5.41£0.01° 5.37:£0.00° 5.29+0.01° 5.30:£0.00°
MIGIMLISS £og 53740.01¢ 5.2540.02° 5.1940.00° 5.18+0.01° 5.18+0.01¢
SXY 5.800.02" 5.780.02" 5.540.01" 5.46=0.02° 5.46=0.02°
Xyl 5.76+0.01° 5.66+0.02° 5.41+0.01° 5.34+0.01" 5.34+0.02°
FOS 5.64%0.01° 5.5240.01° 5.320.02° 5.25+0.01° 5.24+0.01°
SXY 5.510.00" 5.43+0.00" 5.41£0.00" 5.37+0.01° 5.360.01°
Xyl 5.45+0.02° 5.42+0.01°* 5.36+0.02° 5.32+0.01" 5.32+0.01°
FOS 5.3740.01° 5.3240.00" 5.27+0.01° 5.20+0.01° 5.20+0.01°
SXY 5.49+0.01" 5.42+0.01" 5.37+0.01" 5.40+0.00° 5.41=0.00°
Xyl 5.41£0.01° 5.29+0.01° 5.29+0.02° 5.23+0.01° 5.22+0.01°
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