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[ Abstract]  As one of the most common complications after stroke, dysphagia has a prevalence rate of 56.6%, which seriously
affects the nutritional metabolic balance and quality of life of patients. Xanthan gum, as a natural polysaccharide thickener, has
demonstrated its unique clinical value in post-stroke dysphagia ( PSD ) intervention due to its unique shear-thinning properties. In this
article, the rheological properties of xanthan gum and its effect on swallowing function are systematically reviewed, and its application
value in PSD is discussed from three dimensions: improvement of swallowing dynamics, prevention of aspiration and pneumonia, and
regulation of nutritional status. Combined with the research progress on novel xanthan gum-based materials and intelligent assessment
technologies, the future directions for personalized thickening scheme design and multimodal combined intervention is proposed to
provide new insights for PSD intervention strategies.

[ Key words ]  Xanthan gum; Thickener; Stroke; Dysphagia; Rheology; Inhalation accident; Pneumonia

Wk B 1. 2025-04-23
FETH . BT BRI (20222X06C24 )
W—AEF AN BT, g, O A S EIERERY, E-mail: 2844645114@qq.com



732 HEE

2025 4E 8 A4 56 5 8 i

A G AR A ( post-stroke dysphagia, PSD )
JEMGAE B SR W AIEZ —, AR
5 56.6% . HRFRHLENAE T A5k 1o ph 24
3 T BCE WA B S0 s s MR R I R DRI
i 911N 7 3 i L SO = 7 R R N P e e SV B
MR 2 H S, ZRBORBEM%R . ERAR
PR H G A, AEBEPET R T e
WETE PSR, PSD BE IR kAT
PSD fB# 19 4.35 1%, SET-HRIETC PSD L #Y 4.07
£, RIS TN B2y i KR A R TR g
HUE S B, BRI AR R A
KRS TR e PSD A B A 7,

FIAG G RS2 b, i G A 50 2 pSD B &
TR B T ] T IR, BB E S —
KARMIZ RGN, P R AF O Zh B RE )
o PE LA B 2 A M 32 3 1 HAMRR (9 4374544
(th D- #i%ghE . D- HEEWEFN D- i 49 W R 2H i )
> T TR P B B M TR R, ZE AR BY )R
TNAERFRC R AR, AT W N A v B D) RN 2
S TR IR F kS S B W & L) PN Gk o Y QALY Wl 12
PSR, AT RRARE B ) o X R A
SERFIRE T AL, o B R RE A8 G v VA 45 R
AREEAT R, S VR A A R A, BRI T
BRIV, R TR A et SRR,
T AW 5, A SCRGE S o I e 0 B8 5 Y
i 2R N X A W A ) ) 2 R, 255N
I R AT TS PPl HAE FEAIC PSD AR 87 152 W XU 124
2 WAL A AT IR P v R AACRE L I I AR i
MOEE Cansg Besg A . TRk ) SR RE AL VAL HL
ARXS A I e AP R THE T, R MTR AR X 4
B EAL G T 2 R 3 5 22 S (B, LA
SR A A B FR A T T P LR S R AL B AR =

1 HEERERERAFANREFHER
H X} & &9 1785200

L1 B R B AR A

B JUE 4 72 S R M AR i R AA 2 0 9B 5y
I CR) e 2 1E VAV e ks S SN el D) e R S
PR MIE D R BIE A S s, AR
WO 3 S R R R W AR N R B AT SE AT, A T
VERIRGE T IR AR P B AR S 5E Rk ST
KB, HRESE AR BT U R 10~1 000/s Z

(] e B S A B IR AL A T, B R R R
Wit DR AR AN TR 7 A Bt L 8 D sl P oy
1A BY VIR B (24 50/s ), ¥ i IS Vs T T 4 4+
B R WAE (200~1 600 mPa - ), A RUELE
TSl e R DY DI B (300/s ), B
TR ERIRE Y 30%~50%, XN 84 AR R4 I
DRUE T A2 4, SGhESR T IR

AT 7T 32 24 b T o i 5 16 B 590 7 59 D0
AR R AT Sy, R 2 R A T R
B B M AL R e e . B2 IR
WY, S R A PO e s i 2000 IO A 24 AT A 2R
P BRI T 5% BE i R B A S A
RN, TR Br A I R A TR B AR HE AL AR I (The
International Dysphagia Diet Standardisation Initiative,
IDDST) B —EPE AR AE T, B Jit e 9 57 e 4 3%
B PO BE A AR 525 g A P R, X — 4
A A B D P A L Ao o R v B T S A T IR L
J1, MU AT BB 7055 04 3l 25 FHR AR 45 R4
FHOG™. Dong 55 A FH B 404 e 24 Rt AR ALtk
A, &5 2R s o I B R 7R A A A A vh
S B R P 0 B MV B A A SR P . Hadde 55 R B,
BRG] (BT 4r 40 2.4% ) TEAR R 55 U5
&, HE RN B R 2 T SR (5.0% )
AR, XA RE RS A R T i A
FRBEMAIHIEAZ, R n Rk MLz T,
TE o3 5 1R 700 45 45 O R PP B oo R Y T 2 L UK
fife, RSB L Bk, BE Y
PR AR R R e 4 B OCH BE, Hom N R
GG TS 03 4 PR & 0/ DR VA L e e A
F, (Had N R AT RERS IR AR Sy, e
VLR . A I 0T i L A 266 1
YWt (iR, ) e R
WA, RRMARTLGERAIEAREA, K
ARG RS S50 A W A BRE AR (I
(RS MHIE IR ) Z ) AR B 0GR, LS S
AALRHT
1.2 B BESE AR50 %o A M AR ) 0 B R

o JEUREHE BRI D 3R 97 PSD 1 — il B B A
FB, e B AR AR R, AT IR A A
Wy Jyoad B WRTERWI, o SRR AR ) nl e it 9
TN G R W I RE, R AR AT
MR B D 52 444 0 70 I 75 s 1 4 i 5 S AR 38
229%0~34%, AR EASE T e KA R T Y 40%,
S oA e BESE G LSy, JEHGE 7% Pl



2025 48 H 45 56 %55 8 B

HEE 733

553 114 75 A s A S8 AR Bolivar-Prados 26 £
XF PSD fEH AL E AT & 5 (videofluoroscopic
swallow study, VFSS) A& Z, A HF] (150~
2 000 mPa - s ) 3 4 J 0 A RE OC AL IS fA], 7R
800 mPa « s IR IE IC AT I TRJEA R MR A L 21 %,
(7 Fof AR AT 2 A o, 30 3 U L 2 1 A XL
P AT AR XA A VRE VR A B I e
TR R 2 LA PR R 2

A BUAT BT 1 AR 3R B D J s 0 79 -5 A A
SO b p 2 A DGk, Rl 45 R BB
JI52 448 7 750 32k R S 286 I IR M A A 2 O AR )
R, R AR LA B Wy IUR] SE o A
PN T, DT AT RA 7 1 15 W R S il FR 5
SiE A KA o AR 7 B S AT E I A 1 o A LA
W 4 18] 5 B 3 A 22 UL P R e, i HE I )
M5 A IR B S I AT G, ph b T DA B
IS S48 R 750 1T S Ao SR 1 s R AR S 1) SR A 25
AT RS, DA e A7 P IR A 22 4

2 EHERIEFEFIE PSD AN

PSD J2& H Tl B )2 A i 55 | 2, How
b2 B 15T Wy S W Bl ol i B A 5 LB D 1
BRGNS, FEORWNE & T R
FEARIE XS, IDDST 484t T — &R F i A= ik E
PAEE S ebrdfe, B YRR (angh
0~4 2% ) eyl /A A b (iR S 4, i A
T AN I AS [ R 118 e D s 448 A 750 T 8 26
MG #E S5 81 IDDSI HE7E 1Y 6 B 7 9 2ok (ks
FEFHRIXT R IDDST 2 2, HAAXT R IDDSI 3 4% )"
2.1 BIFBHEHRFITE PSD A H I RO
201 R A il e MR B BRI AR O A DA

VESS A R — Bl 732 1 T 0l 7 A s A5 14
SARELAR, WA Ry 212 W R T4 A W 6 1) 4
WE, TE VESS Kb, SE il S SRR A
TR 2 FEE D IE A S AR, AT DURA O AG A 25 L Rk
W HEAf S R AR R T R R . SR
Fe, S5A X HR CUne Rk L X L) )
B RS I AR 1) 2 B2 AN, 7E 4% IDDST 8 B 45 4%
(0~7 ) Yy ELA RO BRE | X HRE S AR R
TE VFSS K6 2 i} A 175 I 5 80 1 1 5 30 0 %o AR
Rk, #R4E PSD 5 (A M i ™ EEFE B, WX
LB AN [RIHE B il o), it — 20 SE AR
WA BEPEAL . BAb,  ICRIORS B 0% 8 B A 32 ol e PR

B Uiy PSD A AL B WA 112 B s 22T TR
W o — IR A MR R A AR (TR 35 PSD A8 AN R
) 19 VESS PG R ax, il B SR AR50 mT LA
WE2 3| £ 5 B AR A S 0, 26 5, DT A ol 2 S 1A Ak
MRYT 7 RARAUREE = [ARE, TEAP - R
i (volume-viscosity swallow test, V-VST ) 4 R
M3l R A PEAG oh, 38 R R A A TR R R an
L by ARG IR, B DR A R B
b O A R A OO R E L SRS
(VE R G PFIAR LG, 8 AR MRV o T8 A9 T 2R
BN RREVET R, BB A5k Ao R A 2o A b DA
AR T BN R B S 08, DT DR IEE A 25 SR 1 AT
. SR, BB = 8 R RS R 2 5 PSD
B VFSS PEAL PR MEAL T 22, RS s S
J I B B AR o ARSI ST R U0y T a7 2 T it
A RN VESS BRI AR 2R, HESh &g tE o)
P mRG HEE AL VPAL L AR L TRl PR v T
FEAE S AEAN RN E . ASTR]) 5 b BRI ] A9 3R
RGN, LhE—P4R Tt VESS Pk pyHEma .
2.1.2 BRI AR A A iR R A 48

BT AT B T2 0 Ak, 8 D 3 A )
P4 AR R T DLk PSD B E R FI i 42
W ERTHHFN L 21, Rofes 45 il i X A 7
BhG (f245 PSD ) MY HEAT VEFSS fudr A, fifi
JH B 5 e 1 A 0] P2 O - DR RV A R
I, RS AT W A IR R 12.7% [ 2
3.4%, WIAErPAEREEE (REOIR ) I ERRHE— P
BEAK. — Tl PR BE AL AT RS0 i — 2D A UE T 3K —
S, TG R D A )R A R A 2R R 3 A 1Y A
YIZRA, HE MBS TH g4, B
RBARBEAR ™ AR FIHLH S oo 75 i b
ARG, B S A F %) O 5 8 A A A S 3 ik ek )
PRAFE AN SRR T 0D A TR TR sk BE . LB e
¢ FL AT 4 1) M YA U B IR PR, BB SR R A
REEERGEE, NI RO /D FIR AR B &, ARG
PRI 5% B ) S 5 B B W P R R R 7, kA,
JRIR S B IS B3], (HH Sy e R
TR T 245 [B) S 2E A e, IR T PSD AR AN
M (0.5~1s), S FEEBNREAL, Bk
MR 2 TR, D R AR R Il PSD
R BAT PR, JU IS 5 A7 1 M 3 S 38 e
P A 4 R AR I ) S 0 J b 3 o e Y R
WU ) i pl 2 Sh e 0 B . URTATTE BT 2P 5
UE T8 DA O AR A B0 2 L BT R I RS



734 HEE

2025 4E 8 A4 56 5 8 i

AR, (BB RS 32 S0 TR VESS WiEag
T R Z5 Ry e b, A S el T st 5 3 A ) x5
W s ¢ T BT BOR i k= RAEAS . 2. KO
B U5 1) v SO IR S 2 Al . Rk R B R T
TV R A ST BRI AT B BEATL S B, PE A 2 i
JRE AR O T v ) A R i A ROk SR B TR (s
REMST PR RIS RTEE . SET IR ) BYFEI
2.1.3  EJFRIE R 4R A B SRR

PSD L H R R EMESECE R AR . BK
FACHHZE L, e E s R S AR 2 AR RO I
IR I 5 2% 2 (European Society for Clinical
Nutrition and Metabolism, ESPEN ) J85g #fEx¢, X
TR MEL S, DAY B (FE A
&) DR L A3 O IRE SR, X TR
FEANRAMPAKEXREZ, MEBEFE MR E
N, R R AR R Y PSD R, RIT R
BT . K S =3k JIL B 8 5 B 458 7
febreka, o s 2R i e [ 7 AR B
A% ( National Institutes of Health Stroke Scale,
NIHSS ) P FRETE 3. X R E TR A1 ek
2 AT REIE o 1F ) AR 5 R AL 2 vl 2 D BRI A,
T KRS M AR E AL DMFIBUN . Sezgin 55
BE X AN VTR IS A WA R AR 3 AT s, Rk
it 7 o D B B AR50 3 T A BE R A, AR LN
AR B R IK A3 FR R SO0 T X5 BRZR, B 3G AR 5
T8 ) A A WA e PR R T R KBRS
TEE SR m, AR BT PO s, il
JHYE B0 0 BIF 58 2H AR J BT FU AR T X IR, %45
PR SIMTEEEE . WIS TR S A,
5 WY 43 08 790 T R Aok Rt e 2 4 5 R R TR AR
A, AN, AR A, WIEIR S B MA Y
PO o0 LR RR TR, 7E 203 1 1 e R 1 ]
I, 3E DG A i 3 W SO R O SR S TR
PIIETR A B FRNE S X — R BUXE PSD A
JU L, PR IR RO B = 2T A
M i £ 27 4k ik = 7] g B0 18 RS SOE A
R PEIG R o b R S By, 5 8 it e 48 0 5 o)
25 WK B R E CANTETE M SRR . b A))
A BT AT A HONE, AT DR B 7 TR R A £
Stk BT, JRASRBUR AR EOR B SR
AVECE e 52 00 i IS SIS R R A B2 il PSD JR
BFRTIH 50
2.2 HIFEBHEFRFIAE PSD M H R PR A

GO R A, B A ) 7 /D M S ke B 7

T AT REAFAE SR B, G v i 3 e I e i R 2
Yabe %5 & B Hb 8 7 W e 5 8 350 P Jie 45 70 )
Hl A JeRAK B IS, AR B VT 40 i AR T B
JRRE AR R, MEEREARLEEES ., &
i Jg 14 8 ) A v B AR TR BV BT S 2 IR
MR Sl A, $R R LI AR R T BB I S R IR XU o
PR, X v 7 A e AR, R D o IR S
B RGBT H T Be T AR e R IE R, ROk IT R E
— AR SRR T A S RO B A, LRIE
AN A WA B A 0 2 b 3 T 5

Hk, EIF R IEHEFIAE PSD g b B R
KA ARIE B, (EAE B 2 SR
WA AFTE T & . BFSE & B, FHES T 0 My 48 A 511
BB A HR 0 AT e AT TR AR R S, R
EATTE H AN AR TE R S BRSBTSk R e
By A0 — I X B R 288 5 A Y Ky 2 B A
FUAE PSD £ v 4 B RN RS R 25 S 1 e BT 48
th, PSD ARE X AR M U by S AR ) A 11 R Ay
P F B AR, e B RN B R 26
BEBR R SRR AR, X AT e A R B0
R DI BE AR A7 0, b TR R I, R
R T T 22 AR HE AR 751wk A2 348 8 70 ok e 3 1
[i) s} X6) PSD AR (470 BIVE 20 DA 6% 0 B 6 4
UL AR, o i e 14 R 55 %) AR 88 4 LU AR R R
SN WA, AR AR AR b LI R
PFFIR RT AT . B L A — T o, il B D
JiE 14 B 550 A7 PSD AT AR IR AME RS R K A= 3%, AE
WA S BE IR T B A IR A J B0 4R U
V€ R (EF:/ W SR TP RP 0 BRI PR & €/ NI M N
7 1 T 2R KO YT A 25 S PG AR TR 4, P RE
SO 25 SR E T

3 HAEERREERAFANASE
RE IR ARRIIRE

3.0 HTRYE IR B AR AN

UTAFR, T UK 09 &2 O RS AR 5R 78 PSD AR
R YT PR B R AL E . M T S
J7, XFEAHE R AU AL AR 2B T L
e, SE o T AR R R T T A I e
et EREMEREE T I, BEEA -
I JE A R 25 0 8] 47 D 1 PR T R 2k A 5 1
AT DL 3 0 FL By VIR AR, AN AL TDDST



2025 48 H 45 56 %55 8 B

HEE 735

4% (4Rl ) MAREEZLR, RIS 3D
FTERIE WL, AT &A1 Ak FLJ b AT 42 A 7 i i
M R TR B T R R S TR B L
(5:5) LWBIEREET, FLRIPEIRGESSH 5 IR G HE
4 H S A e 1o AU AR I, T R — A RS54
WE BETE 1 AR BY 1] (507 ) Bof 4 47 J2 0% 66 i E 2
B, MEEFES BTl (T ) RRERRLPRER,
AT 3 BE A PSD SR L A M I i AR 2 BR

BEAb, I PRAFFEUE B T B 8 & e 44 A 75
FESRE T W 2 4P T Y LR B, Ortega 551
WFoE R, UG R 5 et R A 1 A 790 2
JEIKF] 1 000 mPa - s i, X PSD £ 3 5 M 22 4 ik
HHRIK 74.19%, BALRGWAR (<50 mPa - s) 427t
2 50%, HWHHRER R R T0 0 AN, Yang 55K
FHAT PRCPE B B SR A T A E I PR A IR 3 52 fnd
TN S 3 B AT AR IR R AR 2R, I R A AU
DO IR MARLIRET R A i (FEAIK 80% LA b ). 25 L
W, FE B U R R A RG] i
(AR e S B R THIB H 2 4, E A PSD
BE LB E N HAERE, JUHAE A 17 16 A 1 1
RN AR L D Rem 5 B, ke
B AR AR TS BT R T SRR
3.2 HEBLIE AR R

TG D BEVTAN 2 ZL IDDSTHESE , 1%br
UE DL R A W 2 Ak B RO A ki, R
il REEHEIERIFE S, (HAUSE RS Bh B 18 browfE LA
4 T S £ P 7R A M O AR ) s A R AR 2 S 2 4
VAR, 4 A B AR N AR AL ARG H R 248
SEU SE ST I 1R DT G o Ay Rl S S
AR AR B L AR RN T A AT
VAT B AR IEAR ™, Lin 5 T
TWAA Y 1k T F AT, SRR Bk
B AR 1 7 MR 301 B4 38 sh s . R R 4 A
KoY A, BEIE R 0.7% #F T - 6544
HRWH A O A R BRI T 1A R P9 2R ) R N A
PR DL A o i v ] A A I R 0 gk
o MBS, Bae b HE AR R
TEEESEL, BRUE RS AT UL [m] R B 7 NIA ) g e
B B 1 AR R N, S A I i R s A T Rk
G3MTe BARE BRALPPAR R AR 5 1A Sy A W B A5
PEAL T IR T w2 AL T H, {0 H R SR
R PRI IE R BR,  HLk= 41X PSD B E A
PSRRI SR, KR 5T AT X PSD MR35 Al A%
RSB, LA sh G R 236 th 456 1k 1w

RHEALREE

4 HESRZ

B JEURE A O — T 22 42 e RO R ARG B, A
PSD RF R EE P AARHEE L. ETHA
WFFE AN RS2 AR DS, AR AR Y PSD A&
FHRI LT AR e R B 0 TR PSD B
(L P 0 2 2 0 35 sl A S0 ) P 2 o o 2 ),
A Se e Y SR AR R, BT O Rk ol A
RO B WA AN R, BRI, [
HERFR 0 AR 2 . X T R EE PSD
(AFAE S AT AE SR | e PA] 5 AN e M R B B e XL
), 8 P — e DR R R R AR . AR R
W1, M2 R A P i e w5 0 R 7k B e
LB BRIRIME, FA7E B i i XU, PR IS 5
ARAL R I BEATIR YT T 580 el RS Berh, B
L5 VISS KA AL S A5t sl A I B B S Ak 2
FOiAE SR, LI R MO 5 2 e M p) P A

JEAE B F G AR TE PSD A4 B rh T
FAOLH, Folm R s 2 Bk B, W
JE G R AE PSD A (18937 A48 S A FH ML 1 R 6 4
], A 25ih R W] Gl G R A A Bl )2 BRI
Slilig, YR E IR RIS PSD A R B &
FESCHEAE T, (HCAE I PR 52 B i H Al 2 B A XU
mVEM . BRtk, BFXF PSD (B E T4 6 3 KA it
i PRI AN Z R IEA 505, MR L 217
S REIRE Z B I E R R . HR, B
SRR A AR AEAL B A AE R e — T i, ASTR
AL B B IR, MR L - B T REAF AEVEBE
S, IEMEIRTER S, T — 25k, 5
— 7, ER TR R T R BT T A2 M A AR
R2E5, XWATRESFEURME TR NI, HES)
B U dh BAREAL 2R 7= KA A B T B A i
BH R AT R B RE R

ARARMEFETT 0] PN EA R I R AR H—,
U L A AR ) 14 A2 IC B A JR B g A )
T, AALRESR AN P — BRI 1 R R, ik fiE
g R AR R LA R S A B N R
Ko AKRMIFRTE LA VESS. Wik sl )20 45
TH, WAL ESHE BETWE 2R
]S e B e &R, DLHONBERE T R B ek, 2
TRem RN =, PRI TR &
R, HEAS B RS AR R T OR R, Ly i



736 HEE

2025 4E 8 A4 56 5 8 i

PSD (8 F G BE RS P A, 98l AR g B
Ko =, TRE U HE B 70 5 AR T 7k 0 Py [
PRI A o o TR A B 2 A0 B o R, 2 U
R AT 5 e 22 UL R R B SR Bt B A
SEUEIN, AR BRI S T U S, i
ST AR RS E RN REIR A . ROk, fERE
BLRARZR . TR B S C I AR R e 1k S
IR A R EERG b, B IR BN A 2
PSD 3 TilJm A4 AT B R AR i I 1), 4
S A I B A B U BT 5 R

MEMRAM: AMAALH L, A0 F
BZ5H, RAEREALYE,

Z % XX W

[1] JIANGY, CHIY, PANR, etal. Advancing stroke patient care:
a network meta-analysis of dysphagia screening efficacy and
personalizalion[]]. Front Neurol, 2024, 15 : 1380287. DOI:
10.3389/fneur.2024.1380287.

[2] SREEDHARAN S E, SAYED J V, VIPINA V P, et al.
Dysphagia continues to impact recovery at one year after stroke-an
observational study[ J |. J Stroke Cerebrovasc Dis, 2022, 31 (8):
106545. DOI: 10.1016/j.jstrokecerebrovasdis.2022.106545.

[3] JONESCA, COLLETTI C M, DING M C. Post-stroke dysphagia:
recent insights and unanswered questions [ J]. Curr Neurol
Neurosci Rep, 2020, 20 (12): 61. DOI: 10.1007/511910-020-
01081-z.

[4] LABEIT B, MICHOU E, HAMDY S, et al. The assessment of
dysphagia after stroke: state of the art and future directions|[ J |
Lancet Neurol, 2023, 22 (9 ) : 858-870. DOI: 10.1016/S1474-
4422 (23) 00153-9.

[5] HEY, TAN X, KANG H, et al. Research trends and hotspots
of post-stroke dysphagia rehabilitation: a bibliometric study and
visualization analysis[ J |. Front Neurol, 2023, 14 : 1279452,
DOI: 10.3389/fneur.2023.1279452.

[6] LABEIT B, MICHOU E, TRAPL-GRUNDSCHOBER M, et al.
Dysphagia after stroke: research advances in treatment
interventions| J ]. Lancet Neurol, 2024, 23 (4 ). 418-428. DOI:
10.1016/S1474-4422 (24 ) 00053-X.

(7] ASCIR, ML, UH, 55 . At e Al i PG-SGA
WO S5 RS R A ARG PE [J] e Rl B2, 2024,
22 (4): 586-588, 681. DOI: 10.16766/j.cnki.issn.1674-4152.
003456.
YU W J, ZHENG H J, YU S J, et al. Association between PG-
SGA scores and the risk of poor outcomes in stroke patients with
dysphagia[ J ]. Chin J Gen Pract, 2024, 22 (4): 586-588,
681. DOI: 10.16766/j.cnki.issn.1674-4152.003456.

[8] BHAT I M, WANIS M, AHMAD MIR S, et al. Advances in

[9]

[15]

xanthan gum production, modifications and its applications[ J .
Biocatal Agric Biotechnol, 2022, 42 : 102328. DOL: 10.1016/
j-bcab.2022.102328.

CHAROENSRI P, ASPINALL S, LIU F, et al. Rheological,
textural, and swallowing characteristics of xanthan gum-modified
Riceberry porridge for patients with dysphagial J |. ] Texture
Stud, 2024, 55 (4): e12853. DOI: 10.1111/jtxs.12853.
HADDE E K, NICHOLSON T M, CICHERO J Y. Evaluation
of thickened fluids used in dysphagia management using
extensional rheology [ ] | Dysphagia, 2020, 35 (2): 242-252.
DOI: 10.1007/s00455-019-10012-1.

CANCELLA M J, CERQUEIRA A F L. W, DA COSTA
TEODORO L, et al. Xanthan gum produced from milk permeate
and deproteinized cheese whey: a comparative analysis with
commercial xanthan gums [ J | Biocatal Agric Biotechnol, 2024,
56 : 103053. DOI: 10.1016/j.hcah.2024.103053.
BOLIVAR-PRADOS M, HAYAKAWA Y, TOMSEN N, et al.
Shear-viscosity-dependent effect of a gum-based thickening
product on the safety of swallowing in older patients with severe
oropharyngeal dysphagia[ J | Nutrients, 2023, 15 (14 ): 3279.
DOI: 10.3390/nu15143279.

GAMONPILAS C, KONGJAROEN A, METHACANON P. The
importance of shear and extensional rheology and tribology as
the design tools for developing food thickeners for dysphagia
managemenl[]l Food Hydrocoll, 2023, 140 : 108603. DOI:
10.1016/j.foodhyd.2023.108603.

DONG Y, LANT, LIU Z, et al. Shear, extensional rheology, and
tribology of polysaccharide-thickened soy protein-based liquid
systems for dysphagia management[ J . Food Chem, 2025, 463
(Pt 1): 141145. DOIL: 10.1016/j.foodchem.2024.141145.
HADDE E K, CHEN J. Shear and extensional rheological
characterization of thickened fluid for dysphagia management/[ J |.
J Food Eng, 2019, 245 : 18-23. DOI: 10.1016/j.jfoodeng.2018.
10.007.

LAVOISIER A, BOUDRAG S, RAMAIOLI M. Effect of
o -amylase and pH on the rheological properties of thickened
liquids containing starch in in vitro conditions relevant to oral
processing and swallowing[ J 1 J Texture Stud, 2022, 53 (4):
550-557. DOI: 10.1111/jixs.12693.

STEELE C M, MOLFENTER S M, PELADEAU-PIGEON M,
et al. Variations in tongue-palate swallowing pressures when
swallowing xanthan gum-thickened liquids|[ J ]. Dysphagia,
2014, 29 (6): 678-684. DOI: 10.1007/s00455-014-9561-6.
BOLIVAR-PRADOS M, ROFES L., ARREOLA V, et al. Effect
of a gum-based thickener on the safety of swallowing in patients
with poststroke oropharyngeal dysphagia[ J | Neurogastroenterol
Motil, 2019, 31 (11): e13695. DOI: 10.1111/nmo.13695.
WAL, SR SC, KA, A L NIRRT A i R
MBI ()] R PR, 2020, 35 (3):
283-287. DOL: 10.3969/j.issn.1001-1242.2020.03.006.

XIE C Q, ZHANG Y W, ZHANG K, et al. Effects of different
kinds of thickener on penetration and aspiration in patients

with oropharyngeal dysphagia [ J . Chin J Rehabil Med, 2020,



2025 48 H 45 56 %55 8 B

B

737

[22]

(24]

[27]

[30]

35 (3): 283-287. DOI: 10.3969/j.issn.1001-1242.2020.03.006.
WANG Z, SHI R, MOREIRA P. Post-stroke dysphagia:
identifying the evidence missing[ J ]. Front Med ( Lausanne ),
2025, 12 : 1494645. DOI: 10.3389/fmed.2025.1494645.
DETOPOULOU P, GRAMMATIKOPOULOU M G, LYTRA
E, et al. Determination of the international dysphagia diet
standardization initiative level of commercially available oral
nutritional supplements [ J ] Clin Nutr ESPEN, 2025, 67 : 404-
409. DOI: 10.1016/j.clnesp.2025.03.022.

VERGARA J, TEIXEIRA H S, DE SOUZA C M, et al. Flow
test by the International Dysphagia Diet Standardization Initiative
reveals distinct viscosity parameters of three thickening agents[ J |
J Food Sci Technol, 2022, 59 (9) : 3627-3633. DOI: 10.1007/
513197-022-05369-5.

CUBERO L, TESSIER C, CASTELLI J, et al. Automated
dysphagia characterization in head and neck cancer patients using
videofluoroscopic swallowing studies[ J ]. Comput Biol Med,
2025, 187 : 109759. DOI: 10.1016/j.compbiomed.2025.109759.
IHRKE M, BECK A, MURBE D, et al. IDDSI-compliant
recipes containing oral contrast agents for radiological dysphagia
diagnostics[ J ] J Texture Stud, 2024, 55 (2): ¢12833. DOI:
10.1111/jixs.12833.

ROFES L, ARREOLA V, MUKHERJEE R, et al. The effects
of a xanthan gum-based thickener on the swallowing function of
patients with dysphagia[ J |. Aliment Pharmacol Ther, 2014,
39 (10): 1169-1179. DOI: 10.1111/apt.12696.

WANG Y, ZHANG J, ZHU HM, et al. The therapeutic effect of
swallow training with a xanthan gum-based thickener in addition
to classical dysphagia therapy in Chinese patients with post-stroke
oropharyngeal dysphagia: a randomized controlled study[J .
Ann Indian Acad Neurol, 2023, 26 (5): 742-748. DOI:
10.4103/aian.aian_139_23.

VILARDELL N, ROFES L, ARREOLA V, et al. A comparative
study between modified starch and xanthan gum thickeners in
post-stroke oropharyngeal dysphagial J |. Dysphagia, 2016,
31 (2): 169-179. DOI: 10.1007/500455-015-9672-8.
KONGJAROEN A, METHACANON P, GAMONPILAS C. On
the assessment of shear and extensional rheology of thickened
liquids from commercial gum-based thickeners used in dysphagia
management[ J |. ] Food Eng, 2022, 316 : 110820. DOI:
10.1016/j.jfoodeng.2021.110820.

LGNSO S N S B i DO L AR A e A e
EFRIRDL B A8 BT i 5 [0 ] b R s Ty 5 45
2019, 27 (8): 620-623. DOI: 10.16386/j.cjpced.issn.1004-
6194.2019.08.016.

HE G J, DU Y H. Effect of comprehensive nutrition intervention
on nutritional status and quality of life of patients with dysphagia
after stroke[ J ]. Chin J Prev Control Chronic Dis, 2019, 27( 8 ):
620-623. DOIL: 10.16386/j.cjpced.issn.1004-6194.2019.08.016.
VOLKERT D, BECK A M, CEDERHOLM T, et al. ESPEN
guideline on clinical nutrition and hydration in geriatrics[ J ].
Clin Nutr, 2019, 38 (1): 10-47. DOI: 10.1016/j.clnu.2018.
05.024.

[31]

[33]

[36]

[38]

INER, Sk, TefHE, 45 IR R 7 X A AR i A
JEARHDRER ARG RIS () ) AR P f 2, 2021,
23 (4): 362-365.D01: 10.3969/j.issn.1674-3245.2021.04.013.
SUNY J, ZHANG J, QIAO R R, et al. Clinical study of xanthan
gum thickener on dysphagia after stroke in elderly patients|[ J |
Chin J Health Care Med, 2021, 23 (4): 362-365.DOI:
10.3969/j.issn.1674-3245.2021.04.013.

SEZGIN B, DURUSOY D, DEMIRCI M S, et al. The effect of
“xanthan gum-based fluid thickener” on hydration, swallowing
functions and nutritional status in total maxillectomy patients[ J |
Eur Arch Otorhinolaryngol, 2018, 275 (12): 2997-3005. DOI:
10.1007/s00405-018-5167-1.

OSTROWSKI M P, LA ROSA S L, KUNATH B J, et al.
Mechanistic insights into consumption of the food additive
xanthan gum by the human gut microbiota[ J . Nat Microbiol,
2022, 7 (4): 556-569. DOI: 10.1038/541564-022-01093-0.
YABE K, KUDO T, HORIUCHI I, et al. Pharyngeal residues
following swallowing of pureed diets thickened with a gelling
agent or a xanthan gum-based thickener in elderly patients with
dysphagial J |. Dysphagia, 2025, 40 (2): 363-370. DOI:
10.1007/s00455-024-10734-x.

PENALVA-ARIGITA A, LECHA M, SANSANO A, et al.
Adherence to commercial food thickener in patients with
oropharyngeal dysphagia[ J |. BMC Geriatr, 2024, 24 (1) : 67.
DOI: 10.1186/s12877-023-04589-4.

VEEBH, 28R0E, &N, 4 Rk 5 A e 2 1
TR A v 7 A S0 B AR B AR v R RS B
oA L1 ] AR B2 5 2%, 2020, 42 (12)
1110-1112.DOI: 10.3760/cma.].issn.0254-1424.2020.12.014.
XUZY, LANY J, TANG Z M, et al. Analysis of the differences
in preference and taste off-flavour between xanthan gum-
based and modified starch-based thickeners in stroke patients
with dysphagia and healthy people[ J ]. Chin J Physic Med
Rehabil, 2020, 42 (12): 1110-1112.DOI: 10.3760/cma.
J-1ssn.0254-1424.2020.12.014.

PELCZARSKA A, JAKUBCZYK M, NIEWADA M. The cost-
effectiveness of food consistency modification with xanthan gum-
based Nutilis Clear® in patients with post-stroke dysphagia in
Poland[ J | BMC Health Serv Res, 2020, 20 (1) : 552. DOI:
10.1186/s12913-020-05411-2.

LIU Z, CHEN X, RUAN M, et al. 3D printed dysphagia diet
using pea protein gel modified by xanthan gum with different
pyruvate group content | J |. Food Chem X, 2025, 25 : 102121.
DOI: 10.1016/j.fochx.2024.102121.

A, WEsRAE, SO, AR T TR X A W R A
LIPS PR B [T ] £ S Rl Tk, 2022,
48 (19): 99-107. DOI: 10.13995/j.cnki.11-1802/ts.028800.
YAN Z, TAN R H, AI L Z, et al. The effect of solution
environment on the rheological properties of gum-based thickener
for dysphagia[ J 1 Food Ferment Ind, 2022, 48 (19): 99-107.
DOI: 10.13995/j.cnki.11-1802/ts.028800.

ORTEGA O, BOLIVAR-PRADOS M, ARREOLA V, et al.

Therapeutic effect, rheological properties and « -amylase



738

HES

2025 4E 8 A4 56 5 8

[42]

resistance of a new mixed starch and xanthan gum thickener
on four different phenotypes of patients with oropharyngeal
dysphagia[ J ] Nutrients, 2020, 12 (6): 1873. DOI: 10.3390/
nul2061873.

YANG H, LIN Y. Effect of thermal processing on flow properties
and stability of thickened fluid matrices formulated by tapioca
starch, hydroxyl distarch phosphate ( E-1442 ), and xanthan gum
associating dysphagia-friendly potential [ J |. Polymers ( Basel ),
2021, 13 (1) : 162. DOI: 10.3390/polym13010162.

WANG K, CHENG Z, QIAO D, et al. Polysaccharide-dextrin

thickened fluids for individuals with dysphagia: recent advances
in flow behaviors and swallowing assessment methods[ J .
Crit Rev Food Sci Nutr, 2025, 65 (12): 2236-2260. DOI:
10.1080/10408398.2024.2330711.

LIN Z, LIU S, QIAO D, et al. The possibility of the computer
simulation-assisted IDDSI framework for the development of
thickened brown rice paste[ J | Food Chem, 2025, 463 (Pt 4 ):
141473. DOI: 10.1016/j.foodchem.2024.141473.

(DU BI522)




