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Ameliorative Effect of Poria cocos-Yam Riched Rice Paste and
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Abstract: Effect of rice paste based on Poria cocos-yam extract and biscuit riched in Hericium erinaceus extract on
functional dyspepsia in rats were investigated. Functional dyspepsia rat mblished, and rats were randomly divided into
model-, positive-, Poria cocos-yam extracts-(low, medium and high dose), rice paste-(low, medium and high dose),
Hericium erainaceus extract-(low, medium and high dose), and biscuit-(low, medium and high dose) treated groups. The
corresponding materials were orally administered for 14 days. The results showed that giving the four materials
significantly (P<0.05) increased the body weight, feed intake, gastric emptying rate, small intestinal propulsion rate, serum
motilin and gastrin levels, and significantly (P<0.05) reduced serum cholecystokinin level in rats with functional dyspepsia,
with the colonic levels of acetic-, propionic-, butyric- and total short-chain fatty acids also increased. In summary, the four
materials could effectively ameliorate the symptoms of functional dyspepsia in rats, while Poria cocos-yam extract and rice
paste functioned better than Hericium erinaceus extract and biscuit, the extracts exerted similar effect with the
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corresponding products, and the medium dose showed the best effect. The results of this study could provide data to support

the development of products which improved gastrointestinal function and health.

Key words: Poria cocos; yam; Hericium erinaceus; rice paste; biscuit; functional dyspepsia
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FH; 116.1., 232.2 F1 464.4 mg/kg) . TRE=- 1L 245 E Bk
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0.22 pm /K ZRENE . B 400 pL &, Z BRI 3
ATEASTEIE . CIEHEIRLIRIEEE 100 °C, 7.5 °C/min
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Table I Two-way ANOVA analysis for effect of the type of test materials on test parameters in
rats with functional dyspepsia (n=24)
e RAE- 1L 25 B Fe s 4 SIS =1 i S il (S8R El LSS0
THR A (g/d) 23.0+1.5° 23.8+1.9° 22.8+1.8° 22.5+1.5
T A (g) 470.5+21.5° 461.0+£18.8 457.7422.3% 450.1+£22.4°
BHEE (%) 63.7+7.3° 62.2+7.8 57.6+7.1° 58.8+6.9°
INBHEIER (%) 58.146.8° 57.5+5.8" 524455 53.246.2"
Hah#E (ng/L) 167.6£17.0° 167.0+13.8 156.7+13.7% 156.0£15.5
B #E (ng/L) 31.9+3.5 31.9+3.8° 29.8+3.7° 29.5+4 4
N 2 (ng/L) 310.6+17.3° 314.0£17.0® 329.1+17.7¢ 324.1+15.0™
LR (ng/g) 184.0+18.0° 171.3+21.2® 164.7+15.4° 160.7+15.5°
T (ng/g) 67.0+£9.4° 66.0+9.6 54.3+13.3" 55.0+£10.5"
SRR (pg/g) 19.742.0° 18.3+2.1° 14.3+3 .4 13.3£2.5°%
SIEEERR IR (ng/g) 427.7+44.8° 407.3+48.6° 366.7+£50.7° 364.0+£43.6°

VE: G DL HIEhR M 25 )T R ) 7 R AT 8 % P (P<0.05) . IR, 5t 1 TR 5 I E S LA Py <0. ) JoEAT

RO K20
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Fig.1

PURRAZ X0 A B B A EE 5] (n=8)

Effect of four test materials on feed intake and body weight in rats(n=8)

A CHIENISR AR, B MEHEYRE R, C h THREE, D MENIKE, B hiSi ks, F o THAE; * R 515
ZHAH L, 2255 B3 (P<0.05), #8/R SHRIG A H, 2553 3% (P<0.05) .

2 HEE RN REME A R BRI AR R MR A XU 2275 22 3 # (n=32)
Table2 Two-way ANOVA analysis for effect of dosage on test parameters in rats with functional dyspepsia (n=32)

28 DU SZ XA AR B2 DU SZ 3y v R 2 DU 2 s R R
TR R AR (g/d) 22.5+1.5° 23.1+1.8% 23.5+1.8
THUHARE(g) 455.6+18.8" 461.8+23.2° 462.1+24 3"
BHEZ R (%) 59.4+7.3" 61.147.2° 60.5+8.1°
INGHHEHR R (%) 54.046.4° 55.946.5° 55.946.7°
Hah & (ng/L) 157.6+16.2° 164.4+15.4° 163.6+15.5°
B (ng/L) 29.8+3.8° 31.244.0° 31.244.1°
B4 2 (ng/L) 326.1£17.9° 315.1£18.2° 317.2+16.8"
LR (uglg) 165.5£15.0° 179.0£18.9° 166.0£21.6"
T (pgl/g) 57.8+11.3 67.5+11.5" 56.5+11.1°
SR (pg/g) 16.8+3.3° 16.0+4.2° 16.5+3.7°
RN (ng/g) 380.8+41.5 417.8+48.1° 375.8+60.8"

BEF 4 (P<0.05), #E B 77 & XK FE JC B35 2 W
(P>0.05)(F2),
23 BHzZXRE/)\BpERHE

aniE 2 PR, 5I1EE R E(70.3%+5.8% ) AH H,

R A 2H I Bl HE 25 8 0 3 B AIR (41.9%+6.4%; P<
0.05) . SAECHIZ AR L, & T W20 (56.4%+8.0%~
66.1%+6.8% ) 11 H 23 #3  Z FHi5 (P<0.05), HAR
KN E AL . HPH ZH LI FHP R SR A 2867
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Fig.2 Effect of four test materials on gastric emptying rate (A)
and small intestine propulsion rate (B) of rats with
functional dyspepsia (n=8)

TE: %, SR AL, 2257 8% (P<0.05); #, SHAIHAHLL, 22

SR (P<0.05), € 4 [,

R 1 N 2 Fron, Z i RIS A RE B TR X
B HEZs R I0 W RN (P>0.05 ), (HATH BH 2/
FottEit 38, IR -1 25 2 BRI 2H (58.1%6+6.8% ) ik
EH(P<0.05) 1= T &Mk 7k 2H (52.4%+5.5%~53.2%+
6.2%), MARZEE -1 2552 Bl KA 2H (57.5%+5.8%) b 2
(P<0.05) /5 TSk 2 E PR BUIZH (52.4%+6.2% ) . 3R]
BYEICVER, ARG HEY) B ) 22 5 2
2.4 BHELFREE

W 3 JioR, A R B gk 5838, IRk
HEPNFEST, AR WL S BENE L Kz A7« 7K i B2 7 ifin 84
5, R I B A B LT
25 MEBAEE

aniEl 4 PR, HiEEHREFLLMTL: 193.6 ng/L;
GAS: 38.2+5.6 ng/L), FEAIZH K FRU L7 MTL(126.6+
13.6 ng/L)F1 GAS 7K3(21.4+4.0 ng/L ) B3E(P<0.05 )&
K. SERILH AR L, 25T FRALME MTL(153.4=13.6~
182.5+£14.9 ng/L) 1 GAS(28.5+3.6~35.0+3.9 ng/L)
IK S 149 5 3 4 (P<0.05) , o r 9 3 7R BH P 4H
FM 4, DL X% GAS 7F FPM 4H /K EH R E & 15 W
(P>0.05),

FH B T 1E H 4H (267.6+14.4 ng/L) , A EI2H 1L 7%
CCK /K- (357.6=20.7 ng/L) 3 (P<0.05) 4 in. #H

Lb AR I 2H , 15 HL 2H (338.2+19.1 ng/L) &k, HiAtizH
IML% CCK 7K (288.2+16.2~327.9+15.1 ng/L) ¥ i}
2 (P<0.05) 5%

Wi 1 Nk 2 pis, 2R 2 (P<0.05)
SEMA LI MTL 7K, Hrp g2 -1 24 52 fic 32 Uy 2R
(167.6+17.0 ng/L) i 2 15 Tk 75 JF T 20 (156.0+
15.5 ng/L), Ml TG, 2RSS 570 5% M
H GAS ZK-FIos2mm, (534 i 25 (P<0.05) 5% 0 il 75
CCK 7KW IR %5 -1 25 52 Pl B 40 ifi 7 CCK 7K F-
(310.6+17.3 ng/L) LTk 4540 (324.1+15.0~
329.1£17.7 ng/L), i K Fi2H (314.0+17.0 ng/L) 25
B T S s 32 UM 2H (329.1+£17.7 ng/L) 5 AR & 2H.
(326.1+17.9 ng/L) & & /= T+ 57 52 2H (315.1+18.2
ng/L) . %593 B o e PRz i i AR S RTRE R
i, AP AZ X i B A I ER KSR VR A,
HERTAS TP B i AH G 1 EH -

2.6 LERAFEHERE AAERIK T

e 3 o, BRI ZH 2% iz S % Mg i iR (short-
chain fatty acids, SCFAs) 7K i 3 (P<0.05) ik T IE
T, X5 H 6 FheH )l SCFA BB —., SHm
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Fig.3 Effect of four test materials on morphological changes in gastric tissue of rats with functional dyspepsia(40x)
A IE R AL B AR C: BHEA; D~F: AR5 -1 25 2 BCER BV AR, b S5l G~L ARES- I 2 WK AR AR, P, S d;
J~L: Sk ah SR, L 7R fE2H s M~O: Mk g F TR L = R e

3 U2 D REVE T A ROR RES IR BENR TR KT (ng/g) B5EE (n=8)

Table 3  Effects of four test materials on the level of colonic short-chain fatty acids(ug/g) in rats with functional dyspepsia(n=8)

215 7 [5]7 L TR SR e JHSCFA
IEH A 252.0+43.8 133.8+17.4 27.742.4 72.8+17.7 28.745.0 22.143.9 537.1490.2
FRAIZH 115.7429.8" 80.4+14.1" 14.7+2.1° 40.3+9.2" 15.4+2.7° 14.3+4.0° 280.8+61.9"
FHPEL 211.3+13.9" 133.3+112.8" 25.744.1" 75.5+15.5" 18.1+3.2° 18.0+3.2 481.9+52.9"
iR & 175.7£3.7" 109.1+12.9" 19.8+1.9" 62.8+6.9" 19.0+2.1° 15.4+1.2 400.8+28.7"
RE- LD 25 E R i 201.8+13.5" 129.0+3.1" 24.6+1.2" 72.5+12.3" 20.5+2.3" 17.3+2.0° 465.7+34.4"

f= Tl 174.3+£17.9* 116.2£13.5* 22.6+1.8" 66.5+6.7" 19.942.1" 16.2+2.1° 415.7+44.1%
) £ 166.5+23 .4 113.2£15.1* 19.5+1.8% 65.0+11.5" 19.0+1.3" 14.3+1.0° 397.5+56.1"
PR -1 25 B KA R 169.8+12.3* 115.9+11.6" 21.8+2.5" 72.048.1% 18.5+3.17 16.442.5"  414.5+40.3"
=Bl 177.7+25.2" 117.1+14.8* 21.442.6" 61.4+6.8" 18.242.5 15.3+1.1 411.1£53.0"
AR = 159.4+4.5" 108.2+13.2" 14.3+2.4° 56.5+11.5" 15.5+3.8" 12.8+1.0° 366.7+36.4"

S aEHR I i 179.2+17.9" 120.3+11.3" 18.3+2.0 63.5+13.5" 12.542.7° 11.2+1.5° 405.0+48.9"
=Rl 156.5+9.0" 84.5+12.0° 12.542.7° 43.849.0° 16.2+1.9° 15.042.7° 328.5+37.3

R F) 161.2+12.4" 107.7423.7" 14.942.3" 47.147.3" 14.442.5" 12.8+1.0° 358.1+27.7"

Wkt i 165.5+4.7" 111.9+10.6" 18.8+3.4" 63.0+10.3" 14.1£2.0° 13.142.3" 386.3+33.3"
TR 155.9+24.0* 97.7+18.4" 13.742.3 55.2+7.9% 12.242.9 13.0£4.0° 347.7+59.5

TE: GERITRIIEARE; *, SIEW A I, 225 B35 (P<0.05); #, SHREIAIALL, 225+ 2.3 (P<0.05)
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Fig.4 Effects of four test materials on the serum levels of

motilin (A), gastrin (B) and cholecystokinin (C) in
rats with functional dyspepsia (n=8)
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