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Abstract: In order to evaluate the effect of Codonopisis pilosula polysaccharides on the reproduction capability and life span and
antioxidant capacity of Drosophila melanogaster, survival experiments were conducted to examine the influences of different concentrations (50,
100, 200, 400 mg/L) of Codonopisis pilosula polysaccharides on the reproduction capability and life span of four generations (F; to F,), the
number of female and male, the survival time in paraquat treatment, and the activity of antioxidant enzyme superoxide dismutase (SOD),
catalase (CAT) and malondialdehyde (MDA) contents. The results showed that the 400 mg/L dose of CPP could significantly increase the
fertility of F~F, generations female and male Drosophila generations. Compared with the control, the number of offspring Drosophila
generations increased by 150% (p<0.01), and extended the life span of F, to F, female and male Drosophila generations. The lifespan of
offspring Drosophila generations increased by 34.07% compared with the control (p<0.01). Compared with the control, the survival time of
F~F, generations female and male fruit flies under the acute oxidative damage of paraquat were also prolonged (7.06 and 6.28 h (»p<0.01),
respectively). At the same time, the activities of SOD and CAT in Drosophila generations increased (p<0.01), and the content of MDA was
reduced (p<0.01). It indicated that high dose of Codonopisis pilosula polysaccharides could increase the reproduction capability and extend the
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life span of F; to F, female and male Drosophila generations. After treated with the high dose of Codonopisis pilosula polysaccharides, the

survival time in paraquat treatment was improved, the contents of MDA in the Drosophila generations was reduced and the activity of SOD and

CAT or the antioxidant capacity increased rapidly, exhibiting a dosage effect., and the sex ratio of female and male Drosophila generations

maintain 1:1.

Key words: Codonopisis pilosula; polysaccharides; Drosophila melanogaster; vitality; antioxidant

T2 A TR W) 3 2 [Codonopisis - pilosula
(Franch.) Nannf]fJ#R, FE/=FHiR. tiph. B,
Mg, RREEg AT 2h, B,
fEM Rl Thad, FIaMRESS, RO, NEWH
BN, Ut E I E R, BN B T AL
SEPC MBI, 1T SCE P S0 R, S0
) 5 2 B S BRI R A R TR S5 2 v T H i 3
fh3e S kb, 2 EE S AR S Y Ut 2R
(Codonopisis pilosula polysaccharide, CPP) FH 7K fi
JEBEIUARA I3 — 1 CPP1a Al CPP1c WiFh 2, X
G F R RS 4 F RN 1.01x10° u
1.259x10%u, 1.03x10°u Fl 1.491x10°u, PiFfZLHEEE
HY RS BURAcoRE . CELpE. miaipaR, BA
Iz AR, i HRA RIS, SERIER .
AV SRR AT, S SRR S
FEIE IR N AP, SRR K, LA
FEAE R AE I 1 B AR SRR DIRe, e BA
TRAF RIS, 87 PR 2T B AR P45
P RRAESE s PR IR MRS e 5EE . eminE sh 7).
PRIz, #A R AR,

BHGHME (Drosophila melanogaste) &35 %,
DL B A B SIE . AR, BHEER. MR
fAifE . R RBICA S FACU R0, AEBELIRE. Mok
prekitle =N A= Ryl il el /B £ Y A E G YA
TAE . Z2aFFa. et NS J7
W, SRR ThRE AR T, SR (R A
G SRS, R R AR AR R B A AT
w2 P2, B S W (R AR NS PRI T AR %
FEAE /N A AR FLE B 7 b, B SR e
Ftim LS A A J g EARGEIR D

Rk, ARSCRFSUT 2 iR BA N SR A= i 70
PUAMIEVERFA TR ST, Sl A A7 S0 2 AP I
PERIMER R, DU R TG TERIE H P 2 Ik
f@Thfe B i M B Z YR EIR Y, TS 2
I EAR 27870 F -

1 MREE*%
1.1 MRS EEZNE

gUi 2 hE, B Imie S TR AR R MR AR S P
SEIG SR, 4l 499.38%, 1.29x10°u, AL
1L (SOD) RFl& (H1520160822) 4L ERE

(CAT) RA& (HI'520170509) . MDARFI& (it

520170729) 0 H rE SR AEY) TR Fifs IRk
BWERES (B AREAERAR; HiRAEL
BRFRfE, TURARMEOCAEIRAR]: miKER, R
HIEIT 2R AT BE TAEG, ARIEERIE
A RAT]; LSS W e, B icaatr
A RAT); AR O, JE R AIERIE O
WA RAF] .

12 iz

Py R MG IR (Drosophila melanogaster) , H
PEALITYE K oL 2 se i s et R TR R
25°C, MRNEREER65% IEIRIEIEEE T4 . S50
RIS 77, FH250 mLZEK, 28 g ok, 22
REHE, 2.5 gBiliE, 2 mLARRAN2.5 g R A EC ] 1
FEARBEFRIAAN

1.3 SLIF %

13.1 XS4 BIRK

S SRR SOV 1 7 35K B0 K Bk
DIB, HPETHIETES0 CHET, 20 B ki SO e
JEid100 B, FAT/K BRGS0 CHEF%H,
K100 gZRJEMAS00 mL7K, 7E50 CilifE R #ukii
B2 h, CKHREUN LB R e 28 R SORE IR 4E,
95%1 LEETHE 7 MIFRAFEU AL 2 0 RIS 2
WA T K, 8t Sevagikfl L, @ MR,
Ry, BORMMHZE. HE. 2B, A
TS ASUE 2N R, 54T DEAE-41 4 &k
JEHT, Fid Sephadex GHEAIALfE B 254 VR TR 13 14138
— AL CPP1afICPP1cH A Z MR SW .
132 8% 3 AT REBH ot 5ot 0

LU HERLHI L 50, 1004 200 F1 400 mg/L (1%
PRI B A IR, LS 28 4 A7)
B, WHEARRFRE A IR R, %
PR USCEE AR A TE M e SR B A TR B %, MRS 97
FE AN 50 K, PR IR R &4 10 (52, 58D,

43



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.11

FRENIE, IR, BRI — AR
FET, RS BRI L, SR XS A K
AT/ HTREEE, LB SR stz R, R

L S P e e - CUN WS T ML = T
it

Kb: LATREAS, LAHRBEHES, [, h RS
REAES, NARREH, | R,
133 ST SABAREAF A 830 20

FETLHERE T, 78 1.3.1 hnk gt b
Tl 10 X ARATHC AR B AN Ak 2o, AEAEIR AR A I 35
FAPCE 7 d ER LSRR, FRHEILTFAR (Fp SRR,
Foet 3oy A e A I L o 7R VSR SR A 1 )
i, BENLEUH 10 X ARATECA Fy A A 8 5B N
P TR Rk R, B IME (F) AR, F,
PTG R ST Fs AR, Fs A QAR R S5 Fu AR,
X HARALER GRS 3 AN, 73 Gt H AR SR e L
BAE R,
134 805% S 4T SR T 09 R385 75 0T 1)
#9750 KB

SR A L IE 7792:1.3.1 o FH 6% 781 22 AT
11120 mmol/L 1) B HERGVE %, I Rl Oy
MR A3 RIBEESREFRYI2 hE, BARTRE T, B
PR A2 mLTENE4Nsk b, SEAIR IR JEAR
%, SRR FRE Y, BRR4 DS RISt T2 H
BRI, SR RRH SRR T A I [A]
BT B TR R s )24,
1.3.5 4050 % AR ReB LA E M A 7rh 23

IR R A T REFR 730 dIIS0 A SR, N
BN EHWRIEIRAR S AR FRE R, T SRR SRR |
MRE GRS C&M4 TTA T iR, SR JSTENT
BEH$%49:1 (ul/mg) I ELBIINASERT RS T A £
K TR BB, FRZERE3500 r/min VAR B 0L
BLO5 min, B0EARAN3 em, B0 SR BT
SR 52 21BN TR 74 %2 Wit SR B S AL BE T A
19221 Fsmst il A S L AL (SOD) R £
HAMERE (CAT) BEGRI&E. W (MDA) Mik
5 K R A5 PRk 7 Bk s L7 Vi SODYYE 77
CATIE JI AN MDA [ & i o 7RI 2 i FE Hh prfe
IR 2 P A () e HE R A e I T B, e 1 7
AR B R EAE R U P R R A TR
13.6 #5504

SZIG A BEiEt SPSS 17.0 Btk G it
S 4 TR AR T 5 5 A TR ) 2 PRSI P B IR R 2

44

KIHAT T, p<0.05 FRBEERARIFERL,
p<0.01 FoRtl i 2 R A Gt 8 Lo

2 HZR59Mh

2.1 SUESAEX R E T R

S5 22 WIS SR A 7 A ) L R S ]
1F12 s BEARSUE S MR R, Fi~Fa AU
MR 2 R B TS . FESHREEN 50
mg/L N, F~F,ACHE. HEREHCEI O B &, R
W E A AL, ERitr LA EEER

(p<0.05) ; HZWEIREE AT 100 mg/L B, Fi~F,
AOHE. HESRIRECE A AL, fEGHE EA R
F2E5 (p<0.01) , MZHEIIKEEA 400 mg/L I Fi~F,
AR, M R A R 150% A B2 HE
(PR EETE 50~400 mg/L Z [E]H], Fi~F, ACHE. R0 %L
B LERIREA S, SRR ERT 1:1.

600 oCKmgL) @s0mgLl) ®\I00(mgL) S200(mg/L) B400(mg/L)
500 F
400

300 +

R K

200 F

100 +

Bl 1 Uk pEt i ReEtt (4 F H520m
Fig.1 Effect of polysaccharides extract from Codonopisis
pilosula processed waste on generational fertility of female fruit
flies
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Fig.2 Effect of polysaccharides extract from Codonopisis
pilosula processed waste on generational fertility of male fruit
flies
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Fig.3 Effect of polysaccharides extract from Codonopisis

pilosula processed waste on generational life of female fruit flies
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Fig.4 Effect of polysaccharides extract from Codonopisis
pilosula processed waste on generational life of male fruit flies
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Fig.5 Effect of polysaccharides extract from Codonopisis
pilosula processed waste on the survival time in paraquat

treatment of female fruit flies
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Fig.6 Effect of polysaccharides extract from Codonopisis
pilosula processed waste on the survival time in paraquat
treatment of male fruit flies
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Fig.7 Effect of polysaccharides extract from Codonopisis
pilosula processed waste on superoxide dismutase activity of

female fruit flies
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Fig.8 Effect of polysaccharides extract from Codonopisis

pilosula processed waste on superoxide dismutase activity of
male fruit flies
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Fig.9 Effect of polysaccharides extract from Codonopisis

pilosula processed waste on catalase activity of female fruit flies
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Fig.10 Effect of polysaccharides extract from Codonopisis

pilosula processed waste on catalase activity of male fruit flies
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Fig.11 Effect of polysaccharides extract from Codonopisis
pilosula processed waste on malondialdehyde contentsof male
fruit flies
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