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Research Progress on Health Mechanism of the Food Source Anti-
constipation Factors

MAO Kai', LEI Zhe’, YANG Chun"’

(1.Shanxi Institute for Functional Food, Shanxi Agricultural University, Taiyuan 030001, China;
2.School of Biology and Basic Medical Sciences, Soochow University, Suzhou 215000, China)

Abstract: There are different subtypes of functional constipation, and the patient's condition is complex and difficult to
cure, so symptomatic intake of food source anti-constipation factors is the best daily maintenance means for patients with
functional constipation. However, the study of food source anti-constipation factors is still limited. Systematic
classification, in-depth understanding of the health mechanism of various types of factors, and comprehensive mastery of
anti-constipation efficacy evaluation methods will contribute to the in-depth study of food source anti-constipation factors
and the development of anti-constipation functional foods. This study proposes a classification method of food source anti-
constipation factors, and speculated that there are symptomatic types of constipation for various anti-constipation factors. In
addition, the health mechanism of different types of food source anti-constipation factors that have been previously reported
are discussed, and the evaluation methods of anti-constipation efficacy currently used are summarized. In view of the
existing problems in the current research area, at last, this paper prospected the development direction of food source anti-
constipation factors in the future.
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YT S PR RL R RN 4%~6%", ITAESK,
B IR L . AN TS A D AR R R ARLE, 8
PEAEFRR BRI TS, Iz e dAn AT ™ 5
FABEIRAE ST 2 AR AR A B0, TR E SN (R
HYAEUP R NLIE 15 T 4%~6%

Ih e PE{#H A (Functional constipation) 4218 4 {#
A FZEAYAY, BB SRR, A DU A 18
L4557 (Slow transit constipation, STC) ., HEH fEAS- %Y
( 3CFR HY O A8 BH %Y Outlet obstruction constipation,
00C) . IBA R FIIE H &% & (Normal transit consti-
pation, NTC) . Hr, 1AL 5 AUEFR (STC) Fli FAE
BHALEFR (OOC) S22 PEAE AL H i 7 TLAY SR, s
PRAR AR B 4, MR TE A P,

BRI RBS Y J5 XPRE FH 24, G PRVGYT T ey
(AL EZETF-Br . RMETXHRE Y, 29 RIVE A
A BIANAS B FHZS N . R Zs . B &4
Wsh 71 . 5 SRR R A TR L 5 R I IE R IE .
KA 25 N 7 18 TR R A 45

EWIRPUE LA T (Anti-constipation from food
sources, AFS) 58y DI REEERL 25 M AH tb A P~

et BB A BT B/ INRIE ST 0 5 R K e P
L2k, FLA T EUEL S LT 4 320l S
Vo 20 O < 7K 5 SR 0 0, AELHCRI A D,
FATE R B 2 A e P, BTt
B TS REME (AR BRI Ay T A It R A
T B TR, UL TR

AR T T IR B D TR e L
R MER T R TEBR, I T4
ARG LT IR T 535 25 7 15,
DAy Ho 2 38 Er IR T MR R TR R R
Hz%.
1 RYIRMERE TSRS LR EASIER
IR

B PR IS R TR, A (o
RHLER AR [FRHU R 2540 53 A5 25 | 413 1 254
RSS2, I ELA— 2 AT HX e 1 s
MRV . ARLRIR B PR 21 53T
(WA 1) BOOHREFIN LI 1), ARHEASIF 0 (A LB,
G EO IR R T9143 D UK AR TSI 7 i)

F 1R ERLYIR 732

Table 1 The classification of drugs for constipation
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Fig.1 Types of constipation treatment drugs and their
symptomatic treatment
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513 JIAS RN EL A B 1A 2 53 2 1 A G i 754
I A BE B A ) IR EEAEAE S, BT LA B R bR
A ETFHe A REALE I el B, BRI X AR
BRI ETARYE . 45 . BGRegn g A ARl 012, &4
B <yiNIy =/ b/ 1 L A .S R ¢ O 61 R VAR 7T S A B i 1 7
BB AR R AT OB IMAE, INZIHL RS
T AEE Az IE AR ) i o A, ) T oA
FA RO IR R . AN KRR I T A - PR
% (y-Linolenic acid, GLA), J&Rii% I 2 I RAY) 5T,
RIFIR R S5 PRk duinph 244 S50, HE sh 3R,
HETEIHICREAEAT, G A A SN iR,
i LS g . B i BRARIUT 206, 0T LA KRR
M EZVEH T4, XSHEMS 5Bk

Rl e, 268 2 B 10 & W IR P TAE A PR 7 X hE
1A MERR, /R RERA Hm R HEAVE, XPAE H
FEBHAERL (AN 2) o A SRR 00 I B i v B
BEXTARE H A RH AR, 540 K ISR A RAGAIF P v
B & At 30% M), Hagh IRtk RSe ik, &
FHIG AR A0 T 25808 S L ZR I, 7T LA S I Al E
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Fig.2 The treatments according to symptoms with
different AFS
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TELE | B P AT W U 35 i e 5 | e, BExt
SiE H CURRBE PSR, NS08 (1 B S AIARH, Ge(
IE G SN, 4650 B R AE NS PN e S e TR S
A, FIFHBARZE R AR s Ab i) 25 S BB A [
T, BEUSE “ RO IR S, W nT LAR Ik B R AR E
JH, XHE H A RH A E L .
2 FZAB/WNFEMEREFRREVE
2.1 B5EFRERENIE
BEWEPERHE T RER FIRIEHE 7. HAEH
HILFH R PR - sl AR ™= o i i 18 0 20, AR S 1
o VFZWF5EUE, 122 RIP TR AR 7RI 18 7 =X
HA ZREE
2.1.1 NEYVIBRIBE  AEMHREE L 4E(Insoluble
dietary fiber, IDF ) J2& ML (W AR TS R o AN
TR B AT AT e W K 1 AN K, xRl iR
A o, TE AR 22 i AR e s, B N2 E
SR FAER, P 3 Sk R S E R AAEY
BN, RENURTE ML Iz BE 5 | S 2, (1B %G 20
PR, dE s s R EAE A N s B AT R RS
o, JEYE 2502 AW S D R AR A 1 A AR 3
AT AN ENG T4 T S8, RIS A S ais 1
HEE OB, HEEAR L . MR A ple A H 2% 50 b
F 2R ERYE e S I S AT AR A
Al LA M5 EAE AR AOVE . TARSER X &4
NEEVE G T 2T e RF AP R AR R VA T 5T, ARk
PEL BEIKCIE . AR50 11.91 g/g. 9.66 mL/g FHl
0.345 g/mL, R FAATEVERE LT 4EA B4 rIfRK
PERZAK P I /N BNz 38 FHEE S,
e B e A4 5 i 2H B ASE R 2 B iz SR T E SRR T
23.1%, IXFRIAFT AT TERS 2 4 R4 myiEisim
{HRCR . FREH B X P 2 30 e AN R T i)
o E R I THITST, 2 BRASTHE T /N 20 5 K RAD
SR, BERH AT BE BLAT —E TR AL DI 52
RSP T LAY A TS 2T 4R rY i s (D RE
HEATHTSE, R IEF LA AN G 4T i K R ik
PESF SN 6.11 g/g. 4.40 mL/g, /K E S5 MKk B
It S se R W RE I W42 =/ U R R | [
AR HERE A A | BAAEG 1y HIE s (58 B 1R AT i /) B
6 h HEE BT, A RAFTEZE R . SR A5
X 2R o AT A TR RIS ] P e B T 4 T g
RORAE UL, G SE AN RIS 2T 42l NV N
I B WA 5 (P<0.05), T N VAP S - di g ARy
PERNIG A5k .
2.1.2 BRI BRI S i BRI e VS
To BBRISENIESISTS 25 2550 Sy, BEFEIT KK
43, ARG Sh, (HRIVE RO, T EWIEI AR BRI
VE RN, A A BHAS B S P00, s 25 R R TR 75
54 0.1 g/100 g) H ZFP BRI S A AR, A 45
ZEH L PSRBTSOy S SR R EOR
B 20 3PP, BRI, P2 R R Il wia b

PSR R, S E e KK o, gt sl,
AR FAE R SRARFRTY AR E T EE A AL
AT PSR AT T, REHEE 1.0 g/kgbw 19
725 B GE IE /s B2 B L T g 3 0 S5O, T v
0.17 g/kg.bw M= ZEXME A%/ BRAT ok 25 1) ¥ iz 38
R

2.1.3 BFUmIE pH W TERS LT 4E . brtEvek f
ARSI S IR R 7~ 240 AT LA 3o i 3 e e 2 i e
HENRITR B A LR 7 =, FIRAIE pH, HIEmiE
ksl o

AT % P R B 2T 4 (Soluble dietary fiber, SDF ) AN
HEWE TH AL o H mT g R i b i R, A2
TR . 1R . NIRSEMEHENR VTR, vl 9 iz i N L
FFEA DU PR A5 o5 A2 B A P AR 2 LR, B iE
N pH, FIFIAE NS . 0 & AT IE RS
B LRt LB, RGP S 2H (1.0 g/kg.bw.d) HENE i
YR AR/ IN BRI A R SR D B B, ]S
T NGHEER . MROSCEESFEP Y XS s KRR
Er 2T 4k gl R TFST, 459 s e e
ZH/INER 6 h SRR, 6 h SAE TR K N R T UE
BRI I 2P (P<0.05), BEBHEAE N /K HERG (et
23 ot BN E | (EUEE G B | G SR
TE A} [e) SR A i A A e . SR A A — P A i
SRS IINGRI?), Pt R A TT R S 4T 4, oA
ZEB3 [ 5Y T SR A 4 W (Polydextrose ) A4 VI A7y i 55 £))
R, PEABRL B AL IR0, 2R AT A 0 v 1) R 2H /)N
FotERE S | S AR A M 5 b = (P<0.01) o

PopE 7E ¥ (Resistant starch, RS) AN BE 4% A A4 1,
WL, AR T AR s B AR, P AR SO s Ng TR A, mT
DLt BRI IE N pH, A RORBSAIE G 8l . ks
FELO FEAR SIS 38 N LI AT B XTI TE RV
KIEFEDUIETE R HEE A R Al py I, 208 . N
iR, TR AEBERSIIR A IR FIZLR & A I
H1o Munster 5574 (g, 76 HEIREPIESIN 45 g
FORPUHEVERS, 2 P EENR TR S it aeHE Tt 35%,
Ui B E S PUrETER B n] AR 5 i N s BN E
BRAS i FEAED) F9E B8R, AT EsEm AT | &
TR S 2H /N B ERAR R ZH /N BRI NI R S50 i
PEE (P<0.01), H A AT RE P TETE T E A IE N 5y
AR BEN TR, HIF A IE G Sh e = /NN i e
HEHEER,

PUt GE R 1 RAEATLEE 5 5 B 2T 4E AR AL, (H 5 iR
TG B LT AR R ) 1R 2E | RS B B AR S
Sajilata 4509 & RAIB SRR T AWM, HoRHE
M E PEHT TN, XTI TER ARG 4T 4R P e R
TR HAFANEEE K it 3 min JEAAMEEEBEATIEHY, &
BT T A 4H FU I £ 44 77 AT A0 A i
FE A 1R

IS (Oligosaccharides ) ANRELE AT fLIE
Sy FR e, AR RERE R N CE R, P AR TR |« FL
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I SR BN TR, BRIz N pH, (2 #E71E G20, $#5m
ZE(EYR L, Gk 2 B 1B AH AR 1 BB, X g B
R AR vh . S NI HERE R LAY
Xof RELH A4 35 AR (P<0.05), 2 BH ™ IR SRpHAT 1i)
FiBAEVE A, I EE B B R SR A PR ™
ERENISE S S
2.1.4 SRHIE K TEREE LA YE . BUMEVERIER T
Al LIE T RIS pH AR SEZEIRShAE, 38 7T DLE ALt
AR AR . AU RS AUAR, A RIU
BN FE TR A R e . SRR B
TEMESUR, A2 54 RR, HEEE —LEaFR Y
RPN, B R e S5 S AR R i i iRy 7 EE Ve
A RN FIPE . AKEEEIE B A 4t i T AR ™
Wk AR AR . SR F RS, AT L T
BHHAN . ROCEEEC Y WSRO, WS N RE AT Y R B
Ja e A R . &R B AR AR, BRI Y
BoE. FEAEECS W T R B, UMETE M AR LS I PN R AT
Az AR Al B e AR, Herp R T A ik, AR
HA SRS S DR, B ISR AR, A e 5] 75 5 i
AE

SR EAE BN SEE D4, B NSE(EARFN, BETH
B AERR, (H Rt R AR 2R i, B s R
AP & SR R 4 4 M BTPETER &), Talast
EEIEEEN . HAT, REE S DI IR LT
Yok [ TEE, (HASTRE, S5/NEE LA LE,
MEAZ R T Res v/ b B I A S s AR Ak
i R FR e S S AR 7 A
22 R HEFRERENE

T EE AR ISR R I, TR R RR Y
S FEAE SR 1 SR e A P B, Home 22 N AT pE 2
it s JIAN R . HET, A3 r#E5 a2 sl 1)
A E IR HTEAR RT3 75T, wFg b el XA 3l
F1 T AR AN LR RECE = (R e s 2L
5. B8N Cajal [8]J5T 28 ANz 190 4582 0T 4 g 500>
PR S5 BN RS FBiE T RE Y,
22.1 {EdFpREA i Mafe R iEH G
BESE I LS 1 B A 2R P, H AT o, 12
BERGEE S I AT RIS i B PN Fe s 2 A Im 4
241 H 322 (motilin, MTL) | IfiL7% 1 P 45 (substa-
nce P, SP) X NO /K, A&V HZK (vasoaetive inte-
stinal peptide, VIP) . BijF 52 (prostaglandin, PG)%E,

FEAED T 58 R RSP UIETE M R T /R
1M . fmeH4irh iy SP & & . SP &Pk ik, & LA
Pk BT S 50y SRR3R, sn] IER
SR m B A RS BB S ebr . RER R
WHFGE 25 BT Bzl AR TIs st 2 B, E A P s n) i o 2s
S 2ZH /N BR FB AR AU ZH 1 MTL., SP., VIP & i)
FEE(P<0.05) .

KIRA B - WHRRIR (5 52 0.2%~1.3%, H H]
BRI E p- AR, HUR T IR 23 R A

JEO, M RUAAR - S IIE PP 2 5 6. AT BHEENT
BIFSE K IRRA X B A T, =2 B0 KRR s i
AT L b 25 0 S A A ) BB R fry ek SRR AT ], 20
6 h PNHEEERIEL . HH eI X RRA 141 iz 388 158 T 2%
5 -\ BRER AR i 0 A5 S AR B T LA 2, ik
Hh, b 24 3 )1E 2R LA KORRA Ay SRk 1) 11 i 3 {5 i
JrigEz, AR L. BRI IE g L. BRGNS | 38 1
TR AL, T T T O SN, T [e] R B KRR P i
MRS 0E BB R DO W
2.2.2 Y45 Cajal M TTAUMIECE:  Cajal [H]JST4H
Jifd (interstitial cells of Cajal, ICC)%5 1 ya /gl A g7l
Re2MiE 3l ) B hig it 5 22 R Y, c-kit/SCF {5 51%
FHEPEXT ICC AE K AT IIgengifs 2 CEZ., H
HTEYIRPUERR R 8 D 7 T p ST, (HE A
XTPUERS A TIZIIAET . H RS SR T 14
Vi T CHE 32 Al 43 KORRA— FIASEARR Sl B 9 YR Bre A58 s A
TOXTDEEHARRL I R Cajal [8] SR AHIE%E & c-
kit/SCF 15 51& S 38 B 12 i, & BAE J7 & . Hh3v)
LS AHLHE c-kit. SCF & & mRNA #Kik/K -
AEXT TR 2H B 2R = (P<0.05), ]2 ULBH, g Jr
il PR c-kit, SCF ik, K& c-kit/SCF 15 554 %
3, K ICC X H Bl 5 00 E & PR IG T 2
REME(ERR
2.2.3 RHEETFEESE S5HERIAST WA
SR S TEIE A AR, SRR AT 4k
A 5 H, 528 7 KT (cystic fibrosis transmembrane
conductance regulator, CFTR) P FI4E5 3 7% & 25 18
i# (calcium-activated chloride channels, CaCCs)P! 52
PNEPT BT AR R R DA R RS b A
Y%t CFTR Hl CaCCs S5 Tl iB YR, A B
DU Fh B il 2549 i XF CFTR Al CaCCs 4 25 138 i 1
BITVEA, (EEIZVE TV E I FECOZ e 3, mlane
i EE IR 2 0] DMESE CFTR, fHJ2 il CaCCs,
VLB 53 Bl 251k 5 %) CFTR Fl1 CaCCs 4425 ¥
SEIE TG ECE AR RV E T, $RRTERR A & S B
JEE Y IRBTAB AR PR A 0 Y e O G Tl T 1 Fs
HAERS
2.3 BHEERETFRERENIE

J B iE N N 202 S uhie p RS RR -, 7
J7i8 NA IRV RAIE” IR, HORIR T IS AL
HEEBIFB . ZHOmIRICIARIRYS . B A
JBA R TRL, FAE N NG AR E T T 53 f# R
P R, BENR TR — o s A 5 = 5
N A IS SN, IO Zh e g R et . (R
Er AR I ST AR T A ELEMIR IR, FER B
N5 {EICEEZ DR, AT ARIIASS | B A8 1 iE
{EEH -

JaEFseit, e NRILAINE 25 81(2020 4
H—FONCEMTHAE T R R A&
[FIEAREN, 30% L34 Tz E” . 95 FEhr .
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Table 2  Oil composition of some seed herbs with laxative

effect
N AR (%)

I TR T
U mwm s U b

KRR 30~35 14 8 NG 22 55
WEIFRAT 42 10 90 33 12 42
A 50 5 95 725 NG 215
Al (BRZE ) 50 10 90 NG NG NG
Bmk 65 9 91 NG 135 62
B2 46 14 86 37 NG 49
HRTF 45~54 10 90 80 NG NG

TE: NGIRFAR SRR M

i 2 n] DAFE Y, I8 B i i PR 7240 6 5 il
& (&5 =30%), EANBFIIEIINR & 4w G i =
85%), (EAMIAINR TR A ZE A WAL R

oo v e A 24 IR SE v YT A b, KO
AORF R S H ) i iE i i N - ke
kR & S f = oA 32.02%, Herd, AN FIAE TR

FA & =ik 80.83%. iR IV YR B 57, oA 54.43%,

HYIHIR S H ol 23.40%% . BRIGHE-HRLIB I A7
22N 32.0%, a- W RBRIR & i miik 63.99%7, Ak
TESKT . BRAGREFFERIMAR & i T w40, IR 2 |
AN HASWE 53, FLASAL T il iR i fOie e, L
1 RAFITHAR S REIER, B A 215 A B HH
FEREPE AR 1) RERPTAE R -

{8 H B EA EXT KR FFFRAERF 51 11
IR T, BIF5E 3 22 FEI S 25K 19 KO SR 00
FIVRRAEARR A B A TSR T, PR BT R D8
IR
24 #HETKFEERETFRERENIE

For i TR I SR A T B 2 S BE A R 4 PN
Z—, RIS ERL H  FE EAE HE C e R I EAA
FEPE, THIAE F 77, DT IR S 418 R, 1R
MR . T4 BN E e (U
2% 3), FrLOZ R RIPERR R & —PEik . A4S EH
] PUBERRRERES

T2 R GTAE A P A5 25 A o0 8k AR B PR
25, HAMEH AT 225 2k pmhm et HRashnes 2=
PR PR i S B GE AT 25 PR, AG A e 45 T
g3 N 25 2 B IR S (e U 2k A PR A T e 422 < 4
A 25 o
2.4.1 EWIRE AR EIEE A E R iR
FAFE M 25 A AR 22, SUBHT B . FLBRATH . 54T
PRASJEH WBIFoE Xt 42 o Bl anAs ) #LAT PR 5810 HL
AR g T 32, BEVE Y il s ARE ;s FLAUE AT BR
HNO19 A A5 i B . s izE TR o
(B, 2526 PR R 18 BRI E LI AN 28, 35
HESFAECN A, AT RE S HAE S G s JT L BUR AT
A s
2.42 BEYIRGASTTEEEETTAERERE BT
2R AU, BRI Z R Re R G
HUEMIRL . KRB (Oligosaccharides) X FREEHH,
S 3~8 UL M T REMEBESS, HORRERE A&
AL R G, (FERETE A I o ZLIR PR . RUES AT B
SES A PRI AE LR SRR AR =), HAT “ 3
FEAT 5 B, T B I RE DAL, R AT SR AT
VR IEPEERL A S D . TR ESAE2 5 A AR
BHHG . . SRR SIS A /N R B/ Nz ER T HEE R |
R AR S TR 1A 8 2O TR AR RIZH, BERH T ALK
M S L R BE T, #RA e /)N B i 05 3 i 24
Heo XUNREECS 31 7 AR/ BUASTRL (1 igris s 5%
G R, P IR T s R R L N R | SR
BB S, EERRI B B AR . TR AR AE)
5T T L2 SRpERT FRh 25 AR B BARS MEFE FZ I, A&
B 1L 2 AR XS P 25 28 B I AT R PEVE A, 48 h {2
BEE AR ITE 10% 245 . BBAk, FeZEhE | KRk
TRAEO | AR TRAHEL | KRG ARRPEL S gEPEAIG
RBHIPERL DR Z A ST .

BRACIRMESL, Hh- 20 (A= 2 20 3 & A
ZHE) . PUHETERY | KSR B LT 4E) | R T
SR 252 TR . AR AR R FH LR 2 2
BFEE T NS KRS B 2T 4k e AR BRASERY iz 8 3
LSRG ISR, 2 BTG b SO 2H R BE I | T FNFLIR
TR =R P v, v e SO 2 R TR i FIRg T BR A
JE R W S, LA A S K S LT 4EnT LIAT RL
WIS A o

K3 pIEREY R SRR

Table 3 Number and species of intestinal microorganisms

73 R i T4 Y&kt (CFU/mL) [ZER7IES
T4 10%~10° AT B & (Bacteroides spp.) . FUFFIEJ&E (Lactobacillus spp.) . F &k & (Candida albicans spp.) . FEEKH
" J& (Streptococcus spp.)
AT & (Bacteroides spp.) . & (Clostridium spp.) . BRI & (Enterococous spp.) . L&
w1 fi% 10'~10° (Lactobacillus spp.) . [T ##+(Enterobacteriaceae) . 35 5 BR# & (Veillonella spp.) . BUZHT &
(Bifidobacterium spp.)
AT & (Bacteroides spp.) . ¥T & (Bacillus spp.) . XU AT 1% J& (Bifidobacterium spp.) . ¥R T# &
=L 7] 10"~10" (Clostridium spp.) . JERE & (Enterococous spp.) . EAT B & (Eubacterium spp.) . THALEERRE S

(Peptostreptococous spp.) . ¥ & EK B & (Ruminococcus ssp.) . FEEK & (Streptococcus spp.)
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3 BNRIEREFINHITEN 5 iEELAR

H UL E IR BB AR P RO - B R
Fh, 43 5 S s A a0 . miE A A
ZEI L, S B AT4a R 28 E R PE N ik Je
H ORI AEAS X D 5, SR FH IV ki i
U AR, T SR AE R B R TE AR S MR RPN
" US, (H RIS MR T i — 2 5835
3.1 RN

H A, 46 22 50242 R P A (R sh YA A
PR B B TS, /N BRI SRR L HE
A E] . SROFRIE . S0 B et R B PR RAE
FabR o

AL S0 FEIFSE LA G B 2T 470 iz 3 fE s SR
Hf R A ARSI TR /N B /N HE R 3R | e HE DA (s
e IG5 o AR AR, A B L e g S ARORIZH AR
b, =g BAT W22 57 (P<0.05) o ARIEIE 45
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Table 4 Current research direction and content of HIPPE biopolymer carrier
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