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RESREDERBRINRENHAR

B BREFRTL P -
(WARKL KRS RHFESTREEER, WK £%K,271018)

B E ADAABERENEANRIANTELCERES BN DAY MEL UL EIBRBERYL,
i RAEAR T AN Y 8% (SOD) .75 Z 8 (MDA) \ & Bt H M it 4 1 4 8 (GSH-PX) . it £ 1t 4 8 (CAT)
ERERFARBWRLEERNAL TR D-FABAE LN ARTEEANRRE. ER 5N . A mRE S
BHELFRYTEERGEELAMAPE D HF R T B 44 F SOD,CAT . GSH-PX & & . ¥ 1k MDA 4 & (P <
0.05) , BUBmAEH[1200 mg/(kg - d) JRREK, SREEAAML, HANEA1 200 mg/(kg-d) ] MR 1
OB BARE SOD & A KKR®E 20.34% .8.39% ,48.95% ; DR % T F GSH-PX #F T R AR &
38.45% 39.67% ; NBR M iw PR B4 5 MDA & 5 5 B 1 38.37% .43.97% 38.39% ; NE BB 48 JF M.
BRES CAT & J K A # & 60.02% .55.29% .37.73% , 5 B AL, SR BEZNE SOD FHARARE
18.36% \1.58% ,25.13% ; GSH-PX % H K KX £ % 38.45% .30.26% ; MDA 4 # £ 5| ¥ 1% 10.47% .30.96% .
18.91% ;CAT % AR KR & 41.31% 32.07% 26.64% . S . AL S HAMNMYILH AR L RBR TR

BRESBPULEARPENIE AR T AN B EAFARBEERRRERR,

XBE RESB HYAFE RN HAEE

RZ (Ganoderma lueidum) DA FAR R THBE B A
EEERN EHARITRR/E, REZREIRE
FENEYEERS, HRRYBRIRREESE
RBF R AR WE BT, AR B ERMEAT B
RURZHAFH KERZHRFHR REEEAAEE
HMBEEYRE N, PR EERTFHNREENR
o PAN.ZHAO %" L IR RIREY R 2 B HEx
BHEXRME . A4 98 SOD . GSH- Px fl CAT %
HMEREFBXR,BTEE GSH-Px #1 SOD & #,
FEfk MDA & & I BEH R ENEERR. K.
EFEN AEEC ENRATRBERARRS EHRIE
PIEZRRMNAEHFITHR 845, 0@ S & B DP-
PH JEHESE Bt 2, MH e A4k, s s
BEA URERERAY, REER EARARES,
WSER A DNA S, LR EV R EE,

EZERBPEAMNE EXAN MRS, &
WREEHEEREN S EAYE RS RER
SmMHY EEEE EE RN —EZE
HHEXE. HYAKEEY —FADHEREHU
AR m R R BIIRERA R R Y2 A 1
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PE AN ELHRRBBFER", HEwg
VEBRERSEHBEAHBFHWNAFRERELR
B, R BB E S SRR OMYIE R Tk
RSB, TR B R RPN RS 2
MERRPRENH AR EERREOR R RG]
i,

AXBHMAREBRSKERTRERGR S Wi
L8, R L) 9 B0 B0 A S P AT B AR 0 RSB
ol BREREREERRORBENSRY,
F D-HIUHEBCE LA W DR AWBEE /IR
FEBS 463K, M ¥ AT R B % 41 42 b SOD 3% g \GSH-
PX %t MDA & CAT BN ELRMIRAE S
BRI ESERERTNNEENR, W E—
FRZ LB B REBE T HNERES,

1 HH# 57

L1 HBHH
1.1.1 %&X&s%

(20£2) g EAKEEEE/INAR 30 B, H1L
AREREY T4,
1.1.2 ##E5&EM

REEM MY EREN B EMERMEY
LRFRUEFABEILLE, AR TR LERA
Bl D-FEBE (A 4) , %2 E Amresco /A 7] ; GSH-PX
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3K & .SOD Wik & MDA Wi & .CAT Wik &, B
BREBRAY TR TR,

REBMEEFRE- EGEHE S, 88 0.5%,
K,HPO, 0. 15% ,MgS0, 0.5% ,V, 110 mg/L,pH 5.5,
121 C K& 20 min,

1.1.3 NBEZE

SMP500-17805-2BF0 Bg#R{L , - %8 [N 3% 4 ¥ B
AR YXQG02 FRAKER, WA EERITFHSBAE
"R/ LRH-250 B354, bl —ER AR
H;HH4 BB EEKBR, BEBHFFR AR ;80 -2
M EmEB O, B MNRFHSA R A ;SW-C-
ICUHEB TS, AMNERESKEARERALE;BS
124S B FR ¥, L F i B 2 {48 F R 2 7 ; BCD-
195KAW i 0k %6, H 518 /R K #4 F R .~ & ; DH-
6000 LB EIERMA, RET R USEFRAFA,
RE52CS-1 f# & &N, LI WRARAE .

1.2 #Hi&
.21 RZSEBER

WREHEME PDA £ PEL, EXEKMN
THEMBPIKENRZWER FIERED 28 CTHEFRS
~7 d,BBIKFEHEN 150 /min, FFRBHER,E/DHE
25k 8 EY A S i KRBT I MR A e AR
WA T ERF1/5; 14 95% Z, B 4 CEEHT 24 h, fhIE,
FBM LR 60 CHKBME—EHR, U 172 h#
BINA sevage (&M ETE =2:1) , RHEDPEX
A SHEBHMEN 24 h JEREREKSE KEKER
L BB EALZELL60 CRAKBR, ETENR
F.4 CEWS I, ESAHETR, REBHAZER
LTE-giE
1.2.2 RES$BBBAFITL

RELZERPEE % 13% (FEEHKL) K
TR FL# 6% TENE BB AN LA, A RROK , I %,
95 C/K¥ 15 min HITERRAE, HRHER C, 3
ARERO. 1% YA EREFEB (HYATH:
R AT ERERE R3:1: 1), REZEF
0 HE ) 43 8124 0.0.03% .0.06% .0.12% , %l % R %
ZEEREERPEH 2 CHEEFREAES b, FR
12 h,4 CHEHFEH.

1.2.3 B HARLH

INBEERLAY 6 4, B4 5 R RIER X R4S, &
REXER THES D-LIWE[800 mg/(kg - d)) ],
TEAMEABFES D- LA EHEE, 454
&, HEREARR RS A 25 A, A HRABHGHE
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mE 1 Fim,
£1 SANRHERLEHR

Table 1 Dose administration of mice in each groups

BEHAE
| (REXH
%A BYER )/ [ mg -
(kg-d) ']
EEA 5 0.9% H= K 0
FEEYA 5 0.9% L HE K 0
[. 3L 5 HMADHE LR 0.2mL 0
BAE4L 5 RELZEFMEO.03%EPO0.2mL 300
fHEHA S5 RELZEFEMEO. 06% Y 0.2mL 600
BRE4 5 REEZEFMRO 12%K550.2mL 1 200
1.2.4 SR aFRALHERHE
1.2.4.1 /BRI 4H

ER /D B RIRBR, 3 BUS IR BE 1L, %S & B Hi g
F,BFTELEHN 3 500 r/min B0 10 min, B _F
B4 CRUCHFRM,
1.2.4.2 /JMRESAR (BT, BE) ARSI%K
Al &=

MR AR H R AR WA K XK H
m,BREmE, BEAR T, RE, HREERL (1 ¢
M9 mL AEFEERK) FIR 10% ARSI KB, 4C %
HrergEi.

1.2.5 Afedgsmsgm g

EEEEREY TR & KA B RNE
SOD .GSH-PX .CAT {E#: 2 MDA & 8. ¥4k
REEWEEARSR. /RSB E KM/
RAFE)E , S BHRR B ERE, X I H R O 8
B RE RRRBURE TR AR E REG
1.2.6 %S4

HUHE R I SPSS19. 0 k44 40 58 BL &L it 4 47, &5 R
Phx+s R, ARBBOILRRA t BB, AR LR
KHRPFHTHE, N EFRELEAMEERRH
HAPE LB ERBFE (P <0.05) , mANEFEMMA
ERAFHBELBEERFARBE(P=0.05),

2 BREAH

2.1 RESEBHAERDANEA/NRERERNK
1)

mE2 iR, SEFHML, SEAZMERIER
TAEHAREE(P>0.05) , FHEERE D-FH
BB EEERMERER D-EAHEREAEH,
MBS EEWEHEERAHE; S EEHMLE,



RPARMRA L ZRE. D REMBRYIA /B & M2
REESREEMAMEBEERTLRITERX (P>

0.05),

£2 RESERDIRERBEHORSE

Table 2 The influence on viscera index of GLP yogurt

L3 ] R ) i O B B (1)
E#4A 12.66 +1.74a 50.09 £5.59%a 5.85 £0.93a 14.35 £0.45a 5.08 +0. 59a
TE4 12.70 £1.43a 50.44 +3.38a 5.74 +0. 60a 14.74 +0. 68a 4.69 £0.91a
.3 12.69 +1.39a 47.26 £2.44a 5.74 +0. 65a 15.00 +1.03a 4.85+0.41a
EREa 12.94 £2.08a 51.11 £2.53a 5.93 £0.55a 15.03 £1.42a 4.87 0. 88a
abrih- ¢ 13.52 £2.99a 47.35£3.52a 5.76 +0.52a 14.99 +1.98a 5.02 +0.49a
EREA 14.22 +0.71a 47.94 +4.13a 5.68 +0.45a 14.77 £0. 60a 4.85 £0. 56a

22 REZSEBEDIOBROLF.BALKFALSD
SOD & 1% &9 % W

SOD MHLEMELMN AL TFHESE BEME
A,S0DEhHER, HEREEAREFad &, kP
M RG R M RS
FHEERRESNMUREEIRA —EXR, EE24
ANRILT AR FREH LS SOD EHHE 8K T IE
HH,EZREBRBEKFE(P<0.01), XHENK
SOD JEH 7|, D- I MBI e B R ME KT, DR
WEERNEMK(ERS) . SEELAML, RPIH K.
B OERERMR /DR RNAR AR G
SOD {EHHE EABE, LR R MY 4 SOD & 1
REBABE(P<0.05), Ky, BHAEAH/PRM
WOFHE. A4 9 SOD & HK K E 20.34%
8.39% 48.95% ; 5SMIBAM L, HA & 4H /K SOD
TG SRR IR 18.36% .1.58% \25.13% , AR Z
LRI AR R /NR T % 44+ SOD iE
O EAEHERER D-LABFTBNEERSR.

F3 RETZEEP/NR SOD F K%M
Table 3 The influence on mice’s SOD of GLP yogurt
1 % fNAR I RE

EHH 87.16 +£3.93ab  200.59 £3.67a 138.13 £20.57ab
FEERA 78.31+7.08b 182.18 +8.84b  108.80 +9.58b

LU 79.62 +1.78ab  194.39 +5.78ab 129.51 +16. 52ab
fEME4  88.40 £11.86ab 194.01 +4.73ab 147.26 +30. 80ab
A 78.06 +16.24ab 193.31 £11.93ab 128. 83 £13. 38ab
EmAEd 94.24 +5.42a  197.46 £5.20a 162,06 £32.29a

2.3 RESERUXN/NEME. FARD GSHPX
g A0

GSH-PX RULAN ZHEN —FHEEKNHEL
BEME T BB, EFER B hENFERNTLEL
YEFESMIEESER™ . FEH/DRMLE T

A S CSH-PX EHHBRTERE  ZEREEEK
F(P<0.05), A EHANRERABERNRE
i, D-2F FL BB /D Bk 9 GSH-PX 16 ¥ M (3%
4), SEEHAMAL, RZEZHE.F HHENEKNRK
gixd/h B3 P H R A GSH-PX B E RS (P
<0.05) MFIAZHARE, Ho, 5EEHEUY
HE L, E 0 B A /) B AT RE S GSH-PX 15 /1 iKIK
£ 38.45% .39.67% ; SMPAM L, BB A/
Bl GSH-PX 3 STk KR 5 38.45% 30.26% , i4BH4E
VAR REABRNSRZSHE /RN R AE
PrEIVE R, BT A S 3OS GSH-PX, IS RRIE I B
MEFEURY TR EREE.

£4 RESERPB/IR GSH-PX FiEaK W
Table 4 The influence on mice’'s GSH-PX of GLP yogurt

ki A
E®4 67.94 +4.32c 54.54 £1.75¢
EEERY 58.75+1.82d 53.32 £13.37be
M4 58.75 +1.82d 57.17 £15. 62be
&R E4A 73.95 £0. 16b 72.79 0. 66ab
w4 78. 44 £0. 30ab 74.19 0. 26a
AREH 81.3421.31a 74.47 £1.69a

24 RESBRDMNIBRONF FEAR BAAH
MDA & &9 % i

MDA 2jg it AL &R, RENE MARA
TR ANHERBEAMENIESERL B
FEEENRE" " FRLDRIMTE FFE 4L
MDA & &8 51E % 4 M e B B30, 4% 51 B A R o
MDA ZEHZEF EFH (P <0.01), B4 D-¥ 3.0
BR,DRENERIECYAER L, PRI EE
RENFEMR. SREHAMEL, REZHERMBRTA /DR
MDA S8 B EFMEM (P <0.05 8 P<0.01) , HpEE
REZZEGMERE M, MDA FEEK, Kb ER&E
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A/ B 7 B RE LB 4R R MDA & B 4 B 1R
38.37% .43.97% .38.39% ; SRR Y4 M, /D R
MDA & £ 4> 5 FE % 10.47% .30.96% .18.91% , #
B RE AR Y KIERZ 20 BR YA B0
D-FURECR /D BUAR W g B A ALPE F R AR
A, AR EZ/PREZH IR

®5 RZEREDH/NR MDA SRHER
Table S The influence on mice’s MDA of GLP yogurt

ik i1y i 4 47
E¥H 10.26 £4.57a 7.48£1.06b  11.59 £1.31ab
FESRE 14.1520.52a 9.87 +1,48a 13.57 +0.61a
[ uE] 9.74 +3. 66a 8.01 £0.99a 10.31 £3.01b
& B4 10. 66 +3.90a 7.81 20.63b 9.83 +3.02b
i BA 10.92 +2.26a 5.63 1. 46¢ 9.38 +2.01b
A EA 8.72+3.77b 5.53 +0. 76bc 8.36 +1.38b

25 REZBRON/ BB FR.GHRAR G
CAT BHHIR W
AEHEAMBERIGEREREN - PEER
A, CAT A % 5 H,0, , AR B HLER F 12
B By @REABEOELERE" . &
ZH/N BT AR E BT CAT E AR EBRT
E¥A . EZRERBEFKF(P<0.01),EHL D-F
HBEER,/DBIKN CAT TR, BRZ A b
NG, DREEKFRAE; SEEAME, RESH
. RFEMENRY TR EE R/ BUHA, T
HE, B RER) CAT i§ 51 (P <0.01) ,BEE RZ B R
BREM,CATENE EABE KT RABHDR
foi£H 4 AT BE W BE P CAT 35 JJ 4R K32 8 60.02% |
55.29% 37.73% , SBRPHM L ,CAT IFE HKKES
41.31% 32.07% ,26.64% ., EHRZ LHELHER
PR w D BT L E R A CAT & 1, BB P&
RENMERFEZT MAAEENEM

£6 RETXMBPNI/IR CAT FHHEM
Table 6 The influence on mice’s CAT of GLP yogurt

41 5 ;id3 ;13

EHA 11.89 +0.85ab  60.27+1.61a  50.48 +1.20ab
FLEBG 8.380.64d 42.38 £5.77¢  39.62 6. 15¢
R4 9.49 £0.88cd  49.83 £3.30bc  43.09 +4.26bc
EFBA  10.34 £0.72bc  56.17 £4.59ab  50.97 +0. 96ab
e ) 4 12.31£0.37a  63.66+1.44a  51.79x1.3la
[=Bib: il 13.41 +0.54a 65.81 +4.51a 54.57 +2.57a
3 ##%

ALE P, DL IR B BE/D RIE 1588
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EWMARE, R /DNREANMLERE&HLH$ SOD,
GSH-PX .CAT 1% T B& K fg B it &4k 7™= % MDA &
BEA XEFARBEAALR P EE/NRER R
A

WInRZ 2RI L BRI A /DB
BEBZZW; YT EERE/DRMERRFRHR S
SOD ,CAT.GSH-PX 1% ¥ B¢ {% MDA & & (P <0.05),
HURARA[1 200 mg/ (kg - d) IBREM. 5FE
BRERAML, SAEH [1 200 mg/(kg - d) J/MNR M
BB A4 P SOD 1% HRIKIEE 20.34% .
8.39% 48.95% ; /B I ¥ . FF b GSH-PX 1% /14K
KR 38.45% .39.67% ; /)5 BRI 15 . JFF B L i 4H L o
MDA 4 & 43 BB 38.37% .43.97% .38.39% ; /) B,
FRiZH 2R JF BE . B CAT 78 1R IR 2 5 60.02%
55.29% .37.73% , 5MHAMHEL, AFEHADR
SOD & K KB B 18.36% .1.58% .25.13% ; GSH-
PX ¥E FK R IE S 38.45% .30.26% ; MDA 4 & 4 5
R 10.47% .30.96% .18.91% ; CAT & HiK K B &
41.31% 32.07% .26.64% , MR 2 Z BT %
MR EEZRRABETRBMRZ ZBMRY, A
AMBSZ HIEEURENE, UHARZEERM
ANEYATERE LR AT RERZ ZHARY
AN EENE T ENBEERREERREEESE,
HRFEBUEBHEIH SO RE BAERE IR
MAERLES,

8 £ X W
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Study on the anti-senile effect of Ganoderma lucidum
polysaccharides probiotic yogurt

LI Guang-fu, CHEN Wei, LI Ting-ting, LU Zhong-yi

( College of Food Sciences and Engineering of Shandong Agricultural University, Tai’ an 271018, China)

ABSTRACT To explore the anti-senile effect of Ganoderma lucidum polysaccharides( GLP) Probiotic Yogurt, D-ga-
lactose induced aging mice were fed with Probiotic Yogurt containing different proportion of GLP. Viscera index,
SOD, CAT, GSH-Px activities and MDA contents in serum and tissue samples were measured. The resulis showed
that SOD, CAT and GSH-Px activity were significantly increased and MDA contient decreased in serum and tissue of
male mice fed with GLP Probiotic Yogurt, while the high dose group [ 1 200 mg/ (kg + d) ] had the optimal results.
Compared with the aging model group, in the group of male mice fed with 1 200 mg/ (kg - d) of the GLP Probiotic
Yogurt, SOD activities in serum, liver and brain were respectively increased by 20.34% , 8.39% , 48.95% , GSH-
Px activities in serum and liver were respectively increased by 38.45% , 39. 67% , MDA contents in serum, liver and
brain tissue were respectively reduced by 38.37% , 43.97% , 38.39% , CAT activities in the brain, liver and kid-
ney were respectively increased by 60.02% , 55.29% , 37. 73% . Compared with the yogurt group, SOD activities of
the high dose group were respectively increased by 8.39% , 1. 58% , 25. 13%. Their GSH-Px activities wererespec-
tively increased by 38.45% and 39.67% . MDA contents were reduced by 43.97% , 30.96% , and 18.91% , re-
spectively. CAT activities were increased by 55.29% , 32. 07% and 26. 64% . In conclusion, the synergy of ganoder-
ma lucidum polysaccharides ( GLP) and probiotic yogurt could have a potential anti-aging function.

Key words Ganoderma lucidum polysaccharide( GLP) ; Lactobacillus; yogurt; anti-senile effect
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