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Abstract

This study was conducted to examine antioxidative activity and lipid composition from different parts and
supplement flesh and skin of Codonopsis lanceolata in vivo. Forty six-week-old white Sprague Dawley rats
were divided into 5 groups and fed with experimental diet for six weeks to measure antioxidant enzymes
activities and lipid composition in blood and liver microsome. The activity of glutathione peroxidase in blood
was high in all groups supplemented with Condonopsis lanceolata and the difference was observed in
accordance with the supplemented part rather than the supplemented level. However, glutathione reductase
activity and the content of malondialdehyde (MDA) in blood showed difference depending on the level of
supplementation rather than the supplemented part. The content of liver MDA in all groups supplemented
with Condonopsis lanceolata was lower than that in the control group. As the level of skin supplementation
increased, an increase in glutathione peroxidase activity was also observed. Only in the group that 5% of
Condonopsis lanceolata skin was supplemented, the glutathione reductase activity was higher than in the
control group. Total cholesterol and LDL-cholesterol of blood in the group supplemented with Condonopsis
lanceolata flesh or skin were significantly lower than those in control group. HDL-cholesterol in blood was
high when the flesh of Condonopsis lanceolata was supplemented. Total cholesterol and triglyceride in liver
of the group supplemented with Condonopsis lanceolata flesh or skin were significantly lower than those in
control group. In summary, this animal test showed that the supplementation of Condonopsis lanceolata, flesh
or skin, generally improved the antioxidative effect of diet and lipid composition.
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Table 1. Composition of experimental diet

Ingredient (g) co” LF HF LS  HS
Corn starch 550.62  530.02 509.42 533.62 516.62
Casein 140.0 140.0 140.0  140.0 140.0
Sucrose 100.0 100.0 100.0  100.0 100.0
Beef tallow 100.0 100.0 100.0  100.0 100.0
Cellulose 50 456 41.2 42.0 34.0
Dodok flesh 0 25 50 0 0
Dodok skin 0 0 0 25 50
Mineral mix 35 35 35 35 35
Vitamin mix 10 10 10 10 10
L-cystine 1.8 1.8 1.8 1.8 1.8
Cholesterol 10.0 10.0 10.0 10.0 10.0
Choline bitartrate 2.5 2.5 2.5 2.5 2.5
BHQ 0.008 0.008 0.008  0.008 0008
Total 1000.0  1000.0  1000.0 1000.0 1000.0

YCO: Control group, LF: Low Codonopsis lanceolata flesh
(2.5%), HF: High Codonopsis lanceolata flesh (5%), LS: Low
Codonopsis lanceolata skin (2.5%), HS: High Codonopsis lan—
ceolata skin (5%).
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Table 2. Chemical composition of Codonopsis lanceolata flesh and skin

Part Energy (kcal/100 g) Moisture (%) Crude protein (%)

Crude lipid (%)

Carbohydrate (%) Crude fiber (%) Ash (%)

Flesh 390.9 8.09 5.35
Skin 411.3 7.76 4.25

1772 2.95
31.96 4.00

2.49 63.00
2.53 53.00
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Table 4. Final body weight, weight gain, food intake and FER

Groups” Initial body weight (g) Weight gain (g) Food intake (g) FER?
CcO 203.68+3.40°~5Y 117.93+3.8 459.73+15.30 0.26+0.007
LCF 203.56+3.95 121.94+4.12 426.49+10.64 0.29+0.006
HCF 203.73+2.34 121.9846.12 425.48+17.07 0.29+0.010
LCS 203.44+3.26 114.2949.20 432.8448.96 0.264-0.002
HCS 203.36+2.04 117.5943.67 443.56+6.01 0.27+0.009

’”Groups are the same as in Table 1. ’FER: weight gain/food intake.
PAll values are mean+SE. “NS: not significant.

Table 5. Antioxidant enzymes activities in blood and liver

Grouns” Blood ' Liver
b GPx (mU/mg protein)?  GR (mU/mgprotein)” GPx (mU/mg protein) GR (mU/mg protein)
CO 65.0145.64" 1.74+0.03° 10.55+0.56" 25.94+1.49"
LF 95.754+4.99" 2.08+0.12° 19.43+0.70° 29.50+1.93"
HF 107.1342.72° 3.93+0.27¢ 20.78+1.18" 22.6240.63"
LS 85.3146.70 2.09+0.33" 22274155 35.9743.13"
HS 87.48+5.70 2.57+0.80" 29.02+1.30° 36.53+1.32°

YGroups are the same as ir} Table 1. GPx: Glutathione peroxidase. *’GR: Glutathione reductase.
YAll values are mean+SE. ®Values with different superscript letters in the same column are significantly different at p<0.05
as analyzed by Tukey’s HSD post hoc test.



CEERERE p e SR

HA7hEe 5% H7bao]l tixTol HlEl A uElgh

Glutathione peroxidasei= SeE &3l F4kstA a4
2A AR A T H0,9] 7538 Sllsin A, BlERR
E, 3AWatke] 29 A @2do] A w il kb ~Eg

Al o] Frteke Ao w el ATH33-35). ¥ AP

Al Az} 71e] glutathione peroxidase?] Aol 713 A
< gy skl 28 gdE HlTh

Han?)r Cho(22)+= AFAStErAE Foi3t dF ) vy g
FEES FAT RN At EAE Folg A5 1hxH
9] glutathione peroxidase?] &4o] fjx o=z F7H3k
AL A sterae] b S 280 o8] FAdE Akt
o} Hrkst A A& FE38Ey] 93 Ao Awsta gl
2 AgoA e gy AAE 2AXGF FE Aol 4]o] Fof
5 A4S a7l a8 2 3e= yyo] AW 4
Bl A o] & 52F8-(22) ¥R ol A HTF EdAE
ikt sEE B AE FES AL F U & T
AATE

golmt 7o| mptetE o

o3} 7he] 2|4 F445H4HE) MDA A4 ATHE Table
o gzt Hls) e 4t
Fol WE weli, B3 we FE) 6y Avbeel 4%

MDA A4 %o] 7h4 w7l debseh Y fancs gy
%

1131

Oy e FE259 d1kst 235 in vitro 2 El A
&9]%5 3} TBA(thiobarbituric acid)7}=& HAE3 23}
oetE FEEo| FIst kst avrt lvka B st

= AN dY & FEES FAS 2%
4 istEo] 7

(superoxide dismutase) &4 o]

)
N

trashglom delo] SOD
RS nausrk

Yl 7ol A AL Table 72 o) o] & Z4
2" &7 LDL-Fd| -8 &2 g9 Sdolu AdS st
o] QTR Fo Al BHAl YEETE vY H7te]
7 gy F9lof w2 xpol= §lisit). @ HDL-F# =8 &
L gy #7ke el mE Aol E e gy
F9lol wE zte], S HARUE §AS 7S W HDL-
FHU e Eo] o =4 UEtET) o] 29E B ou F Fds
HEo] fhae 2 LDL-Zel =29 el 710% 3o
2 ol& tYo] X EF9] /A a7t A= AHFY o] &
7} & AAFE 3 A TE Han 5(23)3 Kang®} Joo(36)

gy 14k A4 F~EE Aot 23E vEH dqt

Y F AEdel g0 4y gtk ¥ Ao
9 Fawel ohlg 1 Aael w@g Aol 4ol
7] whiel AL EI oh]eh the AR 5 Aol4

#2700 BgHQ) 592 o770} Cohen 5(37)

éh:;&:i?;-mrlrﬁrlr
)

AR S H719S ul MDA Aol w2 Zl o= el Han¥} Cho(22)& IA|WA oo HY & F&E5 Fos
el MDA A8 %2 tizol Hla] te F7bdelA vH S u Yo F FezHE, FAALY Tt vtk
9ok "ot el %74]0101 R uHA VR 139t Han $(23)& HDL-Zd 28 Zo] gy Fol
7 E1 Y g5 FEES FATEA AR RS A Eoa skelth B AY A oy W A F FeEs
Fo 2 g 7hx4] Fo JJr*Pﬁ} AA el F7he AT H =, LDL-Zd 28 =, HDL-Z 2 28 29 W3los 4
£ Han¥ Cho(22)9] &7 ZA3}9} vjaldte] & w) o] A3} stloy A Wl gy g3 uE Aols &
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Table 6. MDA in blood and liver
Group" Cco LF HF LS HS
Blood MDA (ymol/mg) 6.40+1.09” 4.27+1.02 2.70+0.53° 3.64+0.79" 2.41+0.45"
Liver MDA (umol/mg) 17.77+3.08 4.85+0.53" 3.91+1.26° 5.2241.14° 5.7740.52°

Groups are the same as in Table 1. “All values are mean+SE.

PValues with different superscript letters in the same row are significantly different at p<0.05 as analyzed by Tukey’s HSD

post hoc test.

Table 7. Composition of blood and liver lipid

Blood (mg/dL)

Liver (mg/g of dry liver)

LDL-cholesterol

Total lipid Triglyceride Total cholesterol

1)

Groups Triglyceride Total cholesterol HDL-cholesterol
CcO 7022412157 256.65+16.95™ 48.81+3.44°
LF 814242049  180.78+11.21° 64.8445.75°
HF 77.24+10.74 176.25+19.65° 63.63+4.58"
LS 83.8242163  182.93+6.32° 50.0245.22"
HS  106.76+1535  185.22+9.64 55.6043.06™

1937641558  621.45+14.48 52.99+540""  4870+1.12°
101.62412.36" 5459842615 42.30+1.28""  41.66+2.23"
104.04+20.86°  616.25+13.11  34.17+3.72° 41.12+0.89"
136.14426.75"  529.40+33.12  44.93+3.14"  40.63+0.70°
105.48+13.06°  471.0447955 41.804+2.86  38.62+1.82"

1)Groups are the same as in Table 1. ?All values are mean+SE.
IValues with different superscript letters in the same column are significantly different at p<0.05 as analyzed by Tukey’'s HSD

post hoc test.
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