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Abstract The prune is known to have excellent physiological activity due to an abundance of
dietary fibers and polyphenols. In this study, the effect of prune-fermented drink (PF) made with
prune fermentation broth produced using Lactobacillus plantarum KSH-406 on intestinal function
was confirmed. The feces and digestive tract of rats with loperamide-induced constipation were
analyzed. There was less fecal excretion, fecal weight, and lower fecal water content in loperamide-
treated rats than in normal rats. The oral administration of the PF remarkably increased fecal
excretion, fecal weight, and water content. In addition, the intake of PF increased the length of the
large intestines that had been shortened by loperamide. Alcian blue and periodic acid-Schiff (PAS)
staining were used to assess the damage to the colonic mucosa. The colonic mucosal morphology
and crypt structure were markedly improved in PF-treated rats compared with the loperamide-treated
group. Also, the PF was found to have high total polyphenol and flavonoid content. Since the PF
was manufactured with the addition of other ingredients including enoki mushroom lactobacillus
fermented liquid, apple extract, and fructooligosaccharides, there are an increase in its functional
ingredients, such as polyphenols and flavonoids, which resulted in improved intestinal function.
These results suggest that PF shows potential as a functional food for improving constipation.

Keywords constipation, lactic acid fermentation, Lactobacillus plantarum, loperamide, Prunus domestica

1. M8
BlElE A7) Sutch BASH o] TSR, AN BREE 481 7)) FAo=
Hj o] ofgiAL Wi B4 2, Wi T g B30 147 Buse 497t won,

A AA ALY F 5-20%7} ¥H] ZAOZ Qg BHE A1 glom F& oz 19l AAH £&
o] Yo AZo)A ¢ wo| ¥WH|7} wAIsttHJeon S, 2015; Kim S, 2004; Suares®} Ford, 2011).
T RIEY AshE AER AEA AFY X A% SEA AR AHT TR O%
AR Ad LeREer WH @xts MY S7Iske FA|olt(Jeon 5, 2015; Jun 5, 2006;
ShinT} Ly, 2003). A|&2]Q1 WHl= A8 QAF, B g, 2ol A A, ALY, I%

i==5
2, F4 Be T AY, A9, SWIAR ol 59 e A A9 A& A
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4> 1thH(Sanchez®} Bercik, 2011). @A WHH| Q] WejA gl of o
oF ThFet Aot skt 5715 AR WY, wH| A g5A9
HAUESEC] WA AT g2 #HH] =2 25E A=
Holup A 5E ASskal QUtk(Lee, 2005; Lee 5, 2006).
dutA oz WH|9] XAl AEHo R FE]L Aoldfet
Fi= AdFoks Alolawo] glom, Ao f= dAadHy 4]
£ ARoE I YolA =S F55to] W AsHA st g
W g-olsto] 9J3l butyric acid?t 2 SFEAE O R AE o]
He] 34 Adlo] £3-2 & 4= UTH(Chen 5, 1998; Lembo%}
Camilleri, 2003). HH| A 2E 93t FEQH O Z = sorbitol,
polyethylene glycol, milk of magnesia®} 22 54 A
Y bisacodyl, senna®t Z-& A=A HAMA, tegaserodQ} -
HFHZEZIAIE ARS8 Itk (Huh 5, 2007; Lembo®}
Camilleri, 2003; Park¥} Lee, 2005). 121} thEE9] HALA|
S Ao 4 oE SA, B, 24 SEAHES, &
22 ¥kg, §A1E w9, F57300, 178l Al o8 5
ofg] 7px] AZet BAEZ FAE & Qlo] A7 Aol
o] Hth(Park®} Lee, 2005). whebA], g0l A9 gli= Alo]
Af B3Z A% AAE 9= 9 o] o83 ¥H] 715 7iA
A5 et AlF] et A7F Bash Aot
e AFE AAITEE QAF7H AFRE TR AR EA T}
o= F= A7) 412 AR BE 9 AR S, ot
= 93l FEE ARGl oY, AlRto] Aol whet HaAlEl]
T 4734e] ofdo] dEAHA Heh Tils B3l ot
(Leeuwendaal &, 2022; Shin, 2008). Z&jofl= WA s E3t H]
B, o 9 71548 249 5719 ol wE QA i 34
2] Agof| tfgt A7t HEHth(Sanlier 5, 2017; Shin, 2008).
HRAEF FAAR Vs r Ty, vl 1EY, @A
5, AZYAEHE, A 5 TRt Aol i 43} avkE 7t
202 BIEQH(Sanlier 5, 2017). T3 ¥a o] 7|o]
7V go] a7E uAER fAkto] QloH, g4 I EE
} 715 A, AEzd 28, "7ls A3 5 /9t A
o] YHAHA FAFS o]-&3F YR AF et 4ol
715ke= S=Ao]thEom¥} Kim, 2019; Sanlier 5, 2017).
FE2(Prunus domesticayS 0|1} HUE L 2pLol&0 F
FE7M0l g2l £250] e AF FE2E AH AFE &
YtH(Na 5, 2022; Ozzengin 5, 2023). F22 vEH, oy
5 e YA} FHI ZatHolE d QtEAJopd I} 7
HERFs okl Qo] of, B, AE A, Hnh A
3 g S 4 FAT T oS Aol HaEof gl
TH(Igwe®} Charlton, 2016; Ozzengin 5, 2023). £3] F£22
Aol Teo] 7] wjRo] AAF % el B B 7k
AN B3o] thet 71sAlo] Bol el glont dRe Alelgt
4 Q7 AZE FE B8 53048 o|gaiglon, $8

< TURE At ol 8% FaAE & 715 A A=
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A9 g= ACFE YegTt (Igwe?l Charlton, 2016).

wehd] 2 Q7o) Aol s} e FES FAURE §
A3 HES S5 ARE F2 0E 220 We) AH AnE
e e A T2 M 7154 AEeRAY 75
< gRlskaA; gttt

2. Mz ¥ Wy

2.1. daH=z

2 Ao ANGE FE £, FE Fad 9 FE 3
S=2E (F)AA Z(Cheongdo, Korea)of|A] A|5-gto} A3 o
&ttt 4 A=Y F2 Alx AL ofdlet Zt

i

2

S

]_

22 HEEZ Hg S8 A=

P2 52003 vhh} 539S 2R00 E8st] 10 Brix
(VW) A% T 80°C, 105 Ak W7H5to] 2 °Brix@ 3|45t0]
2 539 (prune and banana extract mixture, PB)S |35}
11, 32 g M (prune and banana extract fermented mixture,
PBF)E & 53} vhht 55 &3t Ao Lactobacillus
plantarum KSH-406(10%, v/v) FZ&35}0] 37°C, 24A17F A A
R F 90°C, 5% Rt At §Zsto] 2 °Brix® 3]4]510] A
Z5l9ty. 2 98§ 2 H(prune fermented drink, PF)= PBF
o AltsEd, eS|, WolHAl FANF YaHS F
AR A7Aelol 90°C, 5B FeH AF W2sto] AZH.

23 &=4g 2%

2.3.1. HYUSE M=

(2242°C), 12A17F B F715 A5 &3} 40|18 A3-EA
Algotdet. dy ol whah At (Normal group, N), HH|Z

(Control group, C), 2 &% (Prune and banana extract

=

mixture group, PB), 32 Y& 9 (Prune and banana extract
fermentated mixture group, PBF), & ¥§ S8 Ak
(Prune fermented drink low group, PFL) ¥ 3+2 4§ 237
5L H(Prune fermented drink high group, PFH)2.2 Z} 6t}
A UL 1597 ASA7 § A st & A9
oA P4 ole} A AREA S TS A9
3 U] 2] 3 mg/kg loperamide(Sigma-Aldrich, USA)E
ATRS Sgon, HATL B MRS Folaty
o o]% 142} 7 7 ARS 83 mLkg ATEISHAL, B4
23 Enle A oAl B AelAeeE A7RcEY
t}. 8.3 mL/kg?] o] 82 60 kg AJ°lo] ZF AJEZ 80 mL
A= AL 71202 MK gholth. ZF A|&9} loperamide
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£ 797 19 13] Foi5iqint. Afo] i F 184
o] SD F& IAA 71, S A&k S
gt FEAY 27 49 Y3l A FE B
Z51o] PSP THDIACUC-22-21).
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232. ¥ 4, 5Z 2 +28Y 53

Ml A, W 5% 2 9] SEIFS loperamide Fof
S0 day)3} 81 16 day) 24 h B S3lel Sgalsict
S BF BAS 95 60°C, 24 h F dry ovend] A A%
¥ 3L 295, ¥ 39 A 339 Aol ¥ FFos

Ueo] Akstelct.

2.3.3. & #o|, A31¢ o|572 ¥ o|SE &4

7 o]5A g 2 o552 Baik 5(2004)2] HHS W
oto] 273} 0.5% methylcellulose(Duksan, Korea)o] &
3)E 3% Jek(Sigma-aldrich, USAYS 1 mL ALE0ist 3,
302 Flol ABAA TS FEoioith 242 floARH
BA7IA 9] dolE S5, S WA FE FHEHA
9] Zol& Altsoltt. 431 o] 552 AR &% Y olF
AZE & 2FHLo|E Yol A=l

e

o

T(%) = A / B x 100
T SR 431 0|58
A: TR ol5Ae

B: & 4770l

8] 0% formalin(Duksan, Korea)2 = 37
oto] 22A T S AX L sEhEos Zujgt & 5 um F
A= AHE AZ5FL). Alcian-blue ¥ periodic acid-Schiff
(Asan pharm, Korea)2 & FAIs}o] 59Tt

24 EEHE 2 S2fEL0/E EF £F

7+ A =9] FEYHE I 5782 Gao 5(2000)0] AAIg
Folin-ciocalten < AF23}9th 0.1 mLY A]=9] 8.4 mLY
32 254, 0.5 mLe 2 N folin-ciocalten(Sigma-Aldrich,
USA) © 1 mL9] 20% Na,CO;(Junsei, Japan)S & 7}5t0] 24]
7t 591 ¥8 & B335t h A|(Spectramax Plus 384, Molecular
Devices, Crop., CA, USA)E ARE5}] 725 nm THof| A &35
5 =459 o|& gallic acid(Junsei, Japan)S AR&5}0]
RETAE A T AR FEYHE TS ALSH

FEoh0]E T 2L Abdel(2009)0) WS We)
of AREot4TE 1 mLY A|&9] 0.15 mL9) 5% sodium nitrite
(Daejung, Korea)E #71st 5 25°C, 6827 W2 & 0.3 mLo]
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10% aluminum chloride(Daejung, Korea)E @1l 5827t ¥

S} 1 mLY 1 N NaOH(Daejung, Korea)E 7}oko] vk
£ AAAZ] & B30T A(Molecular devices, USA)E 0]-89]
o] 510 nm THo|A B EE =75} quercetin (Sigma-
Aldrich, USA)& EF34 02 AlESlo] A|g9] 2EatH 0]
= weg ARIsch

2.5, EHx{2/

2E foJHE H+SDE HAISIF L, Statistic Analysis
System(Software 9.4, SAS Institute Inc., Cary, NC, USA)=
AR&-5}Fa] Duncan’s multiple range test® HE w7+2] 894

A5 UE A H(p<0.05).

IJ_I_J'éI'

w
Wy

i}

W

1. 40] HFE S8 MHF S5 & &) 55
A7 Bt 7 9] Alo)9t Al HFHFF, AS2 Table 1
Zrh 27 AT BE Fof|A] S5t RAE BoHA &
29l ztolE SRIFIA] o9kal 2|F SD F AFolAle B4
of 8|3} loperamideE Foigt RE 9] HFo| HAd= 4
TS HYou Gl atol= it E3, 4o] AFF &
SO & 749 BAF 59482 YERUA] 9ttt Kim
£(2019)2 loperamide U 7 A RS Eoidt T HAES %Y
St BE oA 2F SD F BEFA|, 4o] ¥ A4 A
Z WS Qigltt Bastylon, ol 2 ArAntet gx|st
%t wetA, loperamide ¥ 7+ A|2.9] Foj= SD F9] 44]
P50 FFE FA G AoE werHE

LoperamideS FoiotHA 2+ A|2E 433 SD 9] 7+ 2
Hlg FA BiShs Table 29 Zth. 743t v]Z9] fA= RE
A A AT 2fo]7F YebA] gkgkom, of2jgh At
£ loperamide @ 7} A|22] Foi7} SD 9] 73t v|Hof Hw
St A7) Hldiy 9% 59 FeEshy #skE EskA] ke
AAFetH, 232] oA FA4 54 shgo] YehtA] goke 7t
5/3& ouigitt. a1y AskshA ke xF|5HE B4 271
Hog Sgslo] B4 ojiE Hr} Wels| ¥k Zavt Qlok

M olo 1o

I

Ol

3.2 H9o N+ FEF L +E2EIEF Hef

Loperamide S0} W] 7|, S5 2 2852 Control
3 B FE o, BE oA Bt $XQ1 Ao R ZRIFH
Th(Fig. 1). ¥4, loperamideE FoJ3tof| wel Controlt2] H
9] 7J4-L= 45.007]5 Normali(55.507))HT} -0 40 & Zo]
SUA W} RUTSE SRIT 4 T W] B ool
Control9]| HB]3}] PFL 2 PFH-9] W9 74+ ZH2} 59.6770,
61.007]2 Z7FolAth(Fig. 1A). H9| F%2 Normal-°] 8.79
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Table 1. Effects of prune-fermented drink (PF) on body weight, water consumption and food intake in loperamide-induced constipation rats

N C PB PBF PFL PFH
Body weight (g)
Initial 218.00+9.222™) 217.48+9.81* 217.89+7.44% 217.75+6.92° 217.66+5.23" 218.68+4.08"
Final 312.80+20.64° 301.13£11.96° 298.86+21.54" 294.55+7.54* 292.79+14.43% 294.95+12.26"
Water consumption (mL/day)  40.58+13.53" 36.75+10.82° 35.42+12.02° 34.17£13.41° 33.38+12.58" 34.00+15.22°
Food intake (g/day) 31.98+11.15% 31.25+11.25° 30.64+11.83% 29.84+11.33% 30.10+11.14* 30.42+11.62°

YN, non-treated control; C, loperamide-treated control; PB, loperamide + prune and banana extract mixture; PBF, loperamide + prune and banana extract
fermented mixture; PFL, loperamide + prune-fermented drink low; PFL, loperamide + prune-fermented drink high.

YAll values are meantSD (n=6).

Means with different superscript letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test (a>b).

Table 2. Effects of prune-fermented drink (PF) on organ weight in loperamide-induced constipation rats

NV C PB PBF PFL PFH
Liver (g) 9.29+1.067* 9.14+0.76° 8.68+1.35° 8.13+0.28" 8.32+1.13° 8.26+0.49
Spleen (g) 0.730.09° 0.68+0.06* 0.73+0.09° 0.64+0.04* 0.71x0.06* 0.68+0.06

YN, non-treated control; C, loperamide-treated control; PB, loperamide + prune and banana extract mixture; PBF, loperamide + prune and banana extract
fermented mixture; PFL, loperamide + prune-fermented drink low; PFL, loperamide + prune-fermented drink high.

YAll values are mean+SD (n=6).

Means with different superscript letters in the same row are significantly different at p<0.05 by Duncan’s multiple range test.

gQl Ao] H]5le] Controlio] 6.57 go& Qoo ﬂ*"cz} Wty B UsHYcH(Yang 5, 2021). 12 3 o L2 dhg
2o SRIFYAL, PFLT(10.65 g)¥} PFHT(10.87 g)2] 7 At T2 FFIEA HE] A4 ;% | & Hold A
Control¥} H| WIS wf W] A= F71ok= A& L}E} Aol {5 Aot Gl WolHA fANF Had 9 e
ot ¥Ho] 8351k 2 Controld-2 NormalZX T 28.75% 2937 5 AR H7IE 98 f%50] § /5 Ao=w
ZHastgl o, PFLZY PFHZEE T ZH2 45.28%, 47.15% 7+ A= E}.

43t Ao FQIEYLt 3 HOl F 7 27 A3}, Normal

0] Control-Et} #o] +Eko] Z7}51913, PFL @ PFHZO] 3.3 & Zo| ¥ Lsf2 O/5F

M ControlET} 2 ¥9] 727t 2718 AL ##sk 2= 9) Fig. 3A9} 3Bo| L}ERWH Hle} Zo, 4% @ gi# Zoj2 =
ATH(Fig. 2). Loperamide= & W &5 Aokt AL A A3t A3}, loperamideS = =ojat Control 2 A SD
A d fE FFE SA6H HiHAIES A AAA FEAY ol NormalZ Rt} 7+ 11.64% 2 11.54% 7HAste] 8079l

W ] S #13f ol 8EthH(Cho 5, 2008; Min 5, 2014). Z}o]E ¥ 9tt. ¥ PFL 9 PFHO| A% Zol: Z+7 6.07%,
Ao M & loperamide®] Foi7} ¥ 7, S B 29 5.71% Z7F10aL, T Zol= 242} 13.94%, 16.61% ZojA
%U #aE 2FsiAeH o]t W] 5 5”53 I g9 Ao = gRolElon, 53] thio] Zol= Normala-} 7214
4 F2 gdEn F2 dg3R04 giHos AsiEE Q1 Zpo]7F UettA] ekQATh(Fig. 4). Loperamide £ 79| 4
AL & £ A} F22 hemicellulose, pectin, cellulose & A 9 thA} dol= HAMFEH T As] 744591, Loperamide

:l:!

o rl

ol 97t FoHT Yok HAbh U sombitolo] FREel  Fo] SD Al e Dot Fmuct Ao (Eor
QITHGill 5, 2019). ZSEEST Y, olsd, ZZEST TG 5, 2018; Kim 5, 2023), Kim 5(2021) loperamide §0]o]|
53 22 HolgRt % ) t/BEe] SAUTS Sl 0fF O 8] B 2o loperamide Fola}A] SFS HATHI} §
AR 43917 7]50) R Tl ¥EA Stk(Carlson oA o=w ZolEthyl Bsieirh & A7 A% loperamide
5. 2018). Yook 5(2003) 9-#o] 40|45 At BH = HH|E F&3 Controlto] A4dte] Hlsh &4 2 o 2
oA wjigfa} Wo] Sraleo] xR} S-951A Z7)35H 0]9] FoJZ9l ZA7} EQIE oW, o]= loperamideo] 2]t

Aog H5IYN, Ho|HAL F2 hemicellulose, cellulose Zog AlgErt
£ g835l1 9)om, E3] hemicellulose TFL FLHETH O FE U8 ZR o7t F 549 #HskE A 5 9L
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Fig. 1. Effects of prune-fermented drink on number of fecal pellets (A), weight of fecal pellets (B) and fecal water content (C) in
loperamide-induced constipation rats. All values are mean+SD from six rats per group (n=6). N, non-treated control; C, loperamide-
treated control; PB, loperamide + prune and banana extract mixture; PBF, loperamide + prune and banana extract fermented mixture;
PFL, Loperamide + prune-fermented drink low; PFL, loperamide + prune-fermented drink high. Different letters on the bars indicate

significant differences (p<0.05) by Duncan’s multiple range test.

2] &Rlst] gl #H] SD F ZdojA &gk Ao]9] o]
Agl 4 o] 58S 43t S ol5 AR H o5&
4%} SD QI Normalo]| B[] ControlollA] 5] Q1 A
7b UEbetth(Fig. 3C9} 3D). WH| -S4 PFH, PFL
-, PBFi, PB <02 &A%t o]5AE ¥ o]5&0] w2
707 @QlEon, E5] PFL W PFH-2 ControlitE o} &
&t o|5 AR 7F 42t 63.95%, 78.61% F7FSF AL, o5&
54.74%, 69.15% =0l Ao g Ueh}HA {oAQl Aol&
Harh o]d AFolA Aol &%0lA AL FAst &
 WeE % 9 A9 dolg A5AIE 4 AT Skl
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o, A AF el HlEste] 49 As--5o] LUTA| AL o]=
s o] Zol7} AojXtkal EirslithJohnson 5, 1984;
Kim} Lee, 1995). T3}t Cho 5(2008)2 loperamide® =%
He] F R A $hx 259 G ols&2 HHEET SVt
SHL, ol= $x9 HARdo 93t Ao w Huskyth 2 A
8e) AN FE TP FE IR F2 FES

= A5t SD FoM Y &8 & B dol7h 7t 4glem,
B o542 U olggol R0z FE, ol
Holg7t urt gol WHE 1B WA SRS HHE 5o %
oA s AsEso] Pold Axfo] o3t Ao & whetdrh

https://doi.org/10.11002/fsp.2025.32.6.1188
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PB

PBF

Fig. 2. Representative histological images of total number of fecal pellets in loperamide-induced constipation rats. N, non-treated
control; C, loperamide-treated control; PB, loperamide + prune and banana extract mixture; PBF, loperamide + prune and banana
extract fermented mixture; PFL, loperamide + prune-fermented drink low; PFL, loperamide + prune-fermented drink high.

3.4. Cj&E Lf FYE Zh/

A B ) He Bl QxS A U8
Aote] w35 7ol 2ot A 2] olgAo] AoiEs
721072 A& A At Cepinskas 5, 1993). Periodic acid-Schiff
(A B S Chio} AL T CHF

5 423} w8alol o5 QskE o] AFEErkKilcoyne
%, 2011; Steinke 5, 2018). $HH, Alcian Blue FA-2 A
A thgdF(acidic mucin)e} AEF O 72 ZA3lsto] 11 ERE
sholst 4= 9l HPHo|th(Whiteman, 1973). o|#gt & FAS
Y5t PAS-Alcian Blue °o|& FAHE 2 Hulo] Bxsl=
CrgRe] Wk AZsRoRM A3 249 £4 4TS 3
7tk B B8 EThYang 5. 2022). 2 AFolA] 2 2] o
ZA & alcian blue-PasZ FAoto] Fsldu| 4oz TSt 4
T Fig. 59 20}, Normal-2 o U} Aot wokz} et
27 A7} B vk WEsE SEE Control o] Huke w
ol F7HAHA EF2AQ FEE E ATk PFL % PFHO
Al A9 Normalwt 3} B3t 2T FEi= &= Q. F

l

rir

il
o

0.

https://www.ekosfop.or.kr

ol -84 W3} Aol 37t BRs el o,
ol w2 & AU &4 dtste Hl 7]ojske ACE
244 Qth(Kosmala 5, 2013; Wen &, 2022). T3}, Wang
5(2023)2 Lactobacillus plantarum< Folgt tf9-A HEo]
Al g Ao &4l MMAE= AoE Eﬂﬁ}oﬂ om Li 5(2020)
& A5t ) TRk A S 23S 2ATORA At
£ osie 3E Uehicky B Tslsich b F2
o & A9 He 3= 11 Qo o % "} Aol Hdfo] 7]
Ash Aoz WeET TE fA BE HYL AL B2

FA0] AL Lactobacillus plantarum©] I3t @8 tjAMIED}
Ak $of SR 5 371490 Aelar o] B0z
§5t0] loperamidez SEE 4 A5 £4F 94 A} US
e 202 Az

3.5. EEC/H= i’ E/.‘E'.‘: 0/5 5’5’
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Fig. 3. Effects of prune-fermented drink on length of large intestine (A), length of small intestine (B), length of gastrointestinal charcoal
transit (C) and gastrointestinal charcoal transit ratio (D) in loperamide-induced constipation rats. All values are mean+SD from six rats
per group (n=6). N, non-treated control; C, loperamide-treated control; PB, loperamide + prune and banana extract mixture; PBF,
loperamide + prune and banana extract fermented mixture; PFL, loperamide + prune-fermented drink low; PFL, loperamide +
prune-fermented drink high. Different letters on the bars indicate significant differences (p<0.05) by Duncan’s multiple range test.
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Fig. 4. Representative histological large intestine length in loperamide-induced constipation rats. N, non-treated control; C, loperamide-
treated control; PB, loperamide + prune and banana extract mixture; PBF, loperamide + prune and banana extract fermented mixture;
PFL, loperamide + prune-fermented drink low; PFL, loperamide + prune-fermented drink high.
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o] A]o]A, chlorogenic acid, neochlorogenic acid, sorbitol
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Table 3. Total polyphenol and total flavonoid contents of prune-
fermented drink (PF)

Sample Content (mg%)
Total polyphenols Total flavonoids
(GAE") (QE?)
pB? 134.69+5.029% 58.09+16.58"
PBF 149.52+7.57° 65.81+7.50°
PF 270.00+£5.25° 78.90+18.38"

YGAE, gallic acid equivalent.

JQE, quercetin equivalent.

9pB, prune and banana extract mixture; PBF, prune and banana extract
fermented mixture; PF, prune-fermented drink.

DAll values are meantSD (n=3).

Means with different superscript letters in the same column are
significantly different at p<0.05 by Duncan’s multiple range test (a>b>c).

https://www.ekosfop.or.kr

e Zow Amd.

SN

ko]

12

£ Adve e FE Tasg] Wh A ass 2Rlst
7| 9190 loperamide= =5 ] SD A 2 A%, 4
o) - % BT, 27 A, o] 7, B, 42T, 4] 2o,
2314 o] 5& ¢ & Y alcian blue & periodic acid-schiff ¥
ug BAASIcE. AT 4o - & H2Fe] A9 BE 2o
292191 WS- Bo1EA] QIgkord, 7 1 ul FAAE 2
Wbk B o mA 7 AlRe] et SHL Bl o
Spch. ¥l wlo] A%, Fe 9 SRAOIA Loperamided o
= FoIgt Controlit2 A4l Normalztof w]s] o<l
27 YEPYE A loperamideZ Q1I3H HH] G5 291519
t}. Loperamide ¥ F& T 537 E TSt PFLe} PFHZ-2
Controlah B|2etol 8] 7, 3% W ol $913
0% FIRIYL % Tl 4% FEAA SRk A o
0 3 5 SIRlek. 5t loperamide 215} 44 cgo] Zol,
3% v o] 0|52 % o}580| NomalZo] ¥]3) Zof

1195



Laxative effects of prune-fermented drink

Fig. 5. Representative histological colon images of alcian blue and periodic acid-schiff staining in loperamide-induced constipation rats.
N, non-treated control; C, loperamide-treated control; PB, loperamide + prune and banana extract mixture; PBF, loperamide + prune
and banana extract fermented mixture; PFL, loperamide + prune-fermented drink low; PFL, loperamide + prune-fermented drink high.

magnification, x200.
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