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Compositions of Serum, Liver and Brain in Rats
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Abstract

This study evaluated the effects of Dioscores bafutas and Gastrodin whizoma on fatty acid composition of serum, liver
and brain in rats which were fed control diet adding 5%, 10%, 15% Dioscores betains powder and 5%, 10%, 15%

Gustrodin ihizoms powder for 3 weeks, respectively. In the total fatty acid composition of serum lipids, the percentage

of SFA was higher in the control group than in the other groups. The percentages of 18:2 and 20:4 in serum lipids

were significantly higher in the group 5, 6 and 7 than contrel group. In phosphalipid fatty acid composition of serum

lipids, the percentage of 18:2 was significantly higher in the group 5, 6 and 7 than in the other groups. 16:0, 180, 181,

18:2 and 204 were the main fatty acid in the total fatty acid and phosphelipid fatty acid composition of liver lipids.
16:0, 18.0, 18:1, 18:2, 20:4 and 22:6 were the main fatty acid in the total fatty acid and phospholipid fatty acid

cormnposition of brain lipids.
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A% 60~65g2] WE 4 F3H Sprague DawleyA =]
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& el Zl2NEEN 1590 AR F oA o o)
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Table 1. Composition of basal and experimental diets {%)
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A¥ldo] AL Table 19 Lor], A8 40)= EHZ:—TL

HolzA 29~ E 1%} sodium cholate 0.25%Z
ZAE GG Agold Algd viel Hrhs FUT
HH

Az F

EARRHAN S &

# &M 10% 7

A7}

Hell

60 mesh HZ=
T

Tl A A okst

@A L chloroform-methanol £-91(2:1, v/v)o.2 FE¢
¥ 14% BF:-MeOH= methylation®}¢] gas-liquid chroma-
tography{GLC, Hewlett Packard 58904, USA) 71719

dlateen,

g 5 249 $44

2lupal 142 Folch

Experimental diet

Ingredient/ Group Control 7 3 1 5 ; 7
Choline 02 0.2 0.2 0.2 0.2 0.2 0.2
L-Methionine 03 0.3 0.3 0.3 0.3 0.3 0.3
Vitamin mixture’ 1.0 1.0 1.0 10 1.0 1.0 1.0
Mineral mixture’ 35 35 35 3.5 35 35 35
Cellulose 5.0 5.0 50 5.0 5.0 5.0 5.0
Casein 20.0 20.0 20.0 20.0 20.0 20,0 20.0
Starch 10.0 10.0 10.0 10.0 10.0 10.0 10.0
il 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Sucrose 48,75 43.75 38.79 33.75 43.75 38.75 33.75
Cholesterol 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Sodium cholate 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Dioscorea batatas - 5.0 100 15.0 - - -
Gastrodia thizoma - - - - 5.0 10.0 15.0

*AIN-76TM, **5% lard + 5% corn cil.
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=89 o 25k chloroform-methanol &9(2:1, v/v)
o2 FALE FEEuch AAH £ 2l thin layer
chromatography(TLC)E o £310] Y4 ae] #3018 24
3FA] 71 silica gel plate(20x20 e}l H3A| A7), A7 &
v 2+ petroleam ether: diethylether : acetic acid (82:18:
L v/v/v)E A83tg 2EE & Z]’QQ] HES jodine
vaporZ TAAA FAE F AAE £5E Fouio A
£ FEEAT AR AAH 234 i?}g AgY =
g Balels] Y& methylationa) 71 F20] Q73S gas-
liquid chromatography({GLC, Hewlett Fackard 58904, USA)
71719 FUAAY 7)7)Y £2Ae 2 Ultra 2 capillary
column(0.32 mm ¥ 25 m)¥} flame ionization detector7} 5-
150 o)A 250CE A3} 22100 injec-
tion port £EE 2707, detection port 2=t 280CE &t
ALE §& 08 ml/mine 2 FAGIch

RN, oven@ s
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Table 2. Fatty acid composition of lipids in I batafas

and G. rhizona {area %)

. D. G.
Fatty acid batatas  vhizoma

140 05 0.6
14:0 26,2 194
16:1 2.8 17
18:0 39 23
18:1 105 4.9
182 440 64
18:3 94 49
Others 27 58
Saturated fatty acid (SFA) 30.6 223

Mono unsaturated fatty acid (MUFA) 133 0.6
Poly unsahwated fatty acid (FUFA) 534 63.3

2 vhe] AWAE 1827} 4.0% % 74 L 2EE AA
1 9gion], 1602 26.2%, 1812 105%, 1832 9.4%<]
Zo|ir), Jel3 @vie] Aye £3AAHSaturated fatty
acid, SFA)o] 22.3%, @<
fatty acid, MUFA)¢] 6.6%, t7} X3 A} Poly unsat-
urated fatly acid, PUFAjo] 653%2, 16827} 604%E 744
2oly, 1608 194%, 1817 183% 22k 49% 2 vElHTh
Tl BEg At Bel 4Aetd 34 ﬂﬂl/"ﬁlﬁc‘l /ﬂ
stentn WEAER AEA7EY 4H7 FoHED

i, naA st 4 A 21_}3 A Z715E n-64) ]HVJ
o i) AL FER neA Ao E5E %S 9
37 Tape} BYFAe) dtuln A% 2EHLL FI15

£ ¥ 3} A Moenounsaturated

aralsl ey odokart AAHh7 Wk, & ALY A
Ware zha 228 7152 S EE n6A Y o-3A At
_c;
[S3=1

ojelot sk 7R,

Ao dHYn AF /K % 40l fz%

#o] 43t AF S 2 Al S Table 324 2
th #e] YHEL 15% vh FRL - %Oﬂfﬂ 7h¢ watert
AF F7he Aol e vieatA gk 4ol T8&
oz 5% vk el A g ubg 15% Hep BET
A 7H Ekek,

Y ERTe XL =N
B4 FA4Y AP 249¢ EHF ZIHE Table 49)

Table 3. Food intake, body weight gam and food efficiency
ratio of fed the experimenial diets for 3 weeks

Food intakes  Body weight

broups (8) gain (g) FER
1 404.8+9.6™ 108.5+7.0% 0.27
2 401.9+10.2 110376 0.27
3 4013+ 69" 983 L4.8° 024
4 422.8+155° 101.7+2.7" 0.24
5 391.0+14.6° 101.7 £2.9™ 0.26
6 407.9+13.4° 1017 +4.9% 0.25
7 A03.2+6.7% 91768 0.23

*Means in the same column not sharing common superscript
letters are significantly different at p<0.05.
Values are expressed as Mean+5EM of six observations.
**PER : food efficency ratic.
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Table 4. Fatly acid composilion in serum lipid of rats fed experimental diets for 3 weeks {area %)
Fatty acid 1 5 3 4 5 6 7
/ group
14:0 15+0.07 58+012 23007 14+0.01 1.2+0.04 124002 26007
16:0 333044 2394079 2254067 22740540 26310460 232+053" 2214049
18:0 1074017 11.6+011 1132000 1274007 1122023 128+031 1267028
SFA 455+021° 413+032° 3611047 368+012° 3874021 3722034° 3734033
16:1 31015 49=0.09 64011 23+0.03 243 0.04 21+0.03 264003
181 2124016 2091021 2154031 248027  206+026 2391024 2304027
MUFA 2434021 25.8+0.19 2794023 2714031 2304025 2604023 2564024
18:2 97+0.09°  119+011"  128%007° 149+009° 163007 1611004 1694008
18:3 05+0.01 12+0.04 11+0.08 124004 1.0+0.02 11=0.01 114001
20:4 104=0.18°  117=012"  110+011%° 123+013°  12.7+017°  1282016°  13.0+011°
20:5 0.1+0.01 031002 0.2+0.01 0.2+001 0.1+0401 0.2+0.01 0.1--0.01
22:5 9.2+0.08 6.9+0,04 9.7+0.10 60+0.12 65+0.18 524012 481021
22:6 0.3+0.01 0.940.02 124003 154004 1.70.03 1.4+0.02 1.2+0.01
PUFA 3024034 32941028 3601034 3611027 3831029 3682032  37.1+046
P/S 066008 079011 1.00=0.09  098=0.07 0594006 0991007  ¢99+0.05
n-6/n-3 19+:007  2542012°  1954069°  3.06+014™  312+011°  3.661012° 415£0.19°

*Means in the same column not sharing commen superscript letters

Values are expressed as MeanTSEM of six observations,

D) SFAE glZZel A 455% 8 4P T 361~41.3%] ¥)
8 =hon, MUFAE @A 23.0~279% HYHT
22) 3, PUFAE f)Z2Fo) A 302%, 237 32.9~383
Btk TEA LA 160s AT wE] dE2To A
52497 S¢rod, 180 v}, Avl Be 279 =ubak
A4 W89 39%, 23% ®)3) AAAH M A go] 10.7
~128% 2 F7HE HEE e o 1609 tlEe] B
A4 F SFAY] T A 74 AEgE ¥ 5 Ul
1829 204 Tzt ws op #@rbzel 5, 6, 7ol A
T4 DA =843, n6/n3 9 B[EL 10%, 15% HupE 3
7tk 6, 7EAA EA vebd A2 Hel Mol FEihg
vp B} el Bube) Akt zado] AR Akt
FAd GTE 2007 WEQ) Aoz oA, ol dF
A e WA Aol $E A sl 180
o] 3= A&d] v|xE= G 8] Grande Z[9]S 18:0=
le:0zte g2 €4 FhaHSFesl 9% vAA de
o}t W 2E ¥, Bonanomed} Grundy[2]E 18:0& MUFA
S A 4F FdoEE £528 A= 747 9
v stk aEln, A AL fideE @ B
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are sigmficantly different at p<(.05.
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Table 5. Fatty acid composition in phospholipid fractionated from serum lipids of rats fed experimental diets for 3

weeks (area %)
Fatty acid 1 2 3 4 5 6 7
_ [group
14:0 09+008 04£0M 03+0.02 03100 05+H0.M 0.7£0.04 124007
16:0 27.9+054" 23940555 2384049 24840437 2582034 253002587 2621029
18:0 1825027  166+021 1494017 1464023  101£029 133015 1151013
SFA 4701038 4094037 3901033 3974034 3641042 3931024  389+027
16:1 31007 282004 257004 20601 355007 284007 31004
18:1 104=044  110+021 1234019 1122017 1094016  113+011 119021
MUFA 135039 1381029 1484021 1324011 1444015  141+017  150=0.11
18:2 42006 760,07 7.84:0,09° 631004  1274011°  124+011° 135£0.15
18:3 24=0.02° 3.62001° 29+0.04°  3.0%001°  3840.06° 2640060 28+008
20:4 B74017 2404024 261+£027 25710235 2375021 256%024 2272024
205 0.2-4001 0.5 0.03 0.2=0.03 1.6£0.01 0.90.04 134004 1.2:£0.03
22:5 89+011 94+0.14 91+0.11 98+0.17 78009 441005 58+ G409
22:6 0.1+0.01 02001 0.1+:0.01 07008 0.3+0.01 0.3+0.01 01001
PUFA 39.5+0.78 4531066 4627057 4714063 492051 4661067  46.1+0.36
P/S 0.4 =0.08 111009 1184006 119%004 1354007  119+008  119£0.05
0n-6,/11-3 2404007"  231H006" 2764006  212:004% 2844007 442+008°  3.66+0.11°
"Means in the same column not shasing common superscript letters are significantly different at p<0.05.
Values are expressed as Mean+SEM of six abgervatioms,
=T n-6/n-3d &L Hel HobEe 67 VoA 59 A Ak 248 Aolo] o3 FEE B st HAZ
A Uehded, ols vl E% AHe] At 3464 A Asle 584 A9 F APy 30--40%F SFA
¢ 067 AP} B G 2 Ao oAHUD. 7} AA8ka, 1605 1800) F9 E3LA o] BLT FHL
m[10], Morimoto 5& FHE ez g L2E0A] SFA,
7h SRIES mga x4 MUFA, PUFA t1go) 7he] ZA 2 Aukatg] 7}7] 304~
PhEE etel Aol 2 2R AYAL ZA W 564%, 106~126% B 504~554%¢8) S AN D,
Az F%< Table 6o] YBIISIY: ez 48T % of 204 160, 180, 131 2 182F9] Fdoz F5 A¥
- SFAS & dlRT 38.2%, 4T R22-MI%ERY ¥ moz vghdon 2 aekuI9).
Zolglen, MUFAL 2} Fol 127~147%, PUFAE o&
To] 479% ] o0t AW FL 524~532%2 4 pAEE 7 eIR[H | Xt =4
o. ol54 8 A FHES 2R, SFA A 160 Table 72 7b ¢lA1 @) Ak 245 Ve o8
7}, MUFA] X = 18:1¢], PUFA9]A1= 1828} 20:47} 2F7] SFA, MUFA 3! PUFA Z4d0] 7}7] 46.8~54.3%, 189~229%,

o2 2y Auakg

79 Ao eyt 1838 gET

26.8~323% & }EL} 71

FAQ A

g]ﬁwq. ;u%;z} H]j}_?:i_l—

of Hja] wF FH7lrel 2, 3, 4F0)A) wghon, Aol Hiy
olds dzge His 2042] Fekulgo) fo4 AA =%
o dtde s, ga 2§ T e dhy A AR
Tl= n6A Aol 5 olFE Fow d8jA gled
1], & Aol ME el & Akt 24 F nbA 2wt
°] PUFAS) &F 90% o4& Aageh 2dm, 12 4

mj SFAzZ} MUFA2] g2 £& H5,

dAss i ol f 249 $ARAE 944 919
0 5 ARG, FALAE oA2H B 244 5o T3

5o} o] £ AF 2ol 2

Aol Aol7k e olf Fof olF A9 FHe wret A%
2 2ol BET] MEd A2z ofAdr 3 ¢1Ad A
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Table 6. Fatty acid composition in liver lipid of rats fed experimental diets for 3 weeks {area %)
Eatty acid 1 2 3 4 5 6 7
/group
14:0 293007 33009 312007 3.840.04 3.0+0.00 35+0.10 49003
16:0 269+042° 2484017  24.8%013F 21+011° 2304021 2344029%  213+028°
18:0 84032 50+0.11 6210.14 63012 7.6+017 6.6+0.14 7.940.13
SFA 824057 BIF032 3411054 3224044 3361034 3355024 3414015
16:1 27022 382012 32+011 334013 224011 1.0=0.01 1.1+0.09
181 1125028 1024023 103+0.18 114+018 1132009 1254013 11.6+014
MUFA 13.920.18 404021 135+0.14 74011 1354012 135015 1274023
182 2961043 328+05¢ 3175076 329+062 3331034 3231054 3264054
18:3 1.9+0.09° 24+004°  27+004° 2450065 204006 14+009°  15+011
20:4 143+012° 1584011  157+017°  1602014°  161+016° 1712014 175019
20:5 0.2+0.01 0.240.01 042006 04-0.01 052001 040,01 061004
225 06002 02+0.01 03001 02001 030,01 022001 0.1£0.01
226 131009 152003 16007 1220053 0.7+0.06 16005 0.9+0.02
PUFA 479057  529+054 5242061 5311056 5294050 5301069 3324073
P/S 1.250.09 1.60+007  1.54+0.09 1654011 1574009 1584012 156=0.07

n-6/n-3 1G97+0.12 1130017 9481009 1164011 14112012 13722007 16162011

"Means in the same column not sharing common superscript letters are significantly different at p<0.05.
Values are expressed as Mean®+SEM of six observations,

Table 7. Fatty acid composition in phospholipid fractionated from liver lipids of rats fed experimental diets for 3

weeks (area %)
Fatty acid 1 2 3 4 5 6 7

/ group
14:0 23+0.07 22004 1.0+0.09 24%+0.11 0.9+0.06 1.7+0.06 09=0.03
16:0 23210270 2064021 20240724°  201+024°  201+034°  209+045 185015
180 2881021 2631051 2714021 257F028  264£029 2524027 2744024
SFA 5434057  491%052 4831064  482+054 4745046  A7BH044 4681056
16:1 45+017 41+01 42013 671009 31+0.04 484014 244011
181 1441025 1642021 1534022 1504014  172+011 167101 205+0.24

MUFA 1894021 2054031 195+025 2174025 2034021 2154034 2291023
18:2 1514078 1724043 1713031  176%019 1804011 1644012  157+014
18:3 044006 0.9=0.06 0.6+0.07 0.840.05 0.540.04 0.750.04 0.6%0.04
20:4 104+024 1144012 1222015 111%014  126+012 1253013 13.04017
205 0.2+0.01 0.1+0.01 03+0.08 012001 014001 01001 0.1+0.01
72:5 0.4+0.03 0.2+0.01 0.9+0.06 0.1+0.01 0.3+0.01 0.3+0.01 042001
226 034001 0.620.02 11004 04+0.01 0.8+0.03 0.7+0.06 05+002
PUFA 268+034 304031 3223043 301£035 3234033 3074032 303+038
P/S 0491007 0623007 0671009 0624011 0682007 0644008 0652006

n-6/n-3 19.61+0.31 1589£027 1010017 2050021 18.00£0.19 16.05£024 17.93+0.33

*Means in the same column not sharing common superscript letters are significantly different at p<0.05.
Values are expressed as Mean®SEM of six observations.
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16:0, 18:0, 18:1, 18:2, 20:4

2 ¢lz|ze a5 AWk
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Table 8. Falty acid composition in brain lipid of rats fed experimental diets for 3 weeks {area %)

Fatty acid

1 2 3 4 5 6 7
/ group
14:0 0.1+0.01" 01+0.01 0.2+0.01 0.2:0.01 0.3+0.01 0.2+0.01 03+0.02
16:0 2964025  259%027 2674021 2624037 264+034 2651024 273+034
180 1524019 1361017 1061021 1314014  13.0+014 1184026  11.7+021
SFA 4494064 3961054 3754035 3951025  397+064 3854046 3934027
16:1 04+011 0.5+0.04 05+0.05 0.60.01 0.7+0.17 051006 05+0.06
18:1 1677024 166+011 1694017  17.7-024  169=016 16341014  175+015
MUFA 171019 1714014 1744011 1831023  176=034 1684017  18.0+015
18:2 165011 190+016  200=021  188--014  186+028  198+L011  193+024
18:3 0.2+0.01 0.6+0.08 11+0.08 022001 01+0.01 1.0+0.06 022001
20:4 102+009  112£011 1124013 1074026 1163011 1142012 10.8+0.06
205 0.1+0.01 024001 0.2:+0.02 01%0.02 012001 0.1+0.01 014001
22:5 0.9+0.01 04T0.03 042001 061003 0.2+0.01 022001 03+0.01
22:6 1014008  119£012 1224011 118021 121+019 1224024 120+0.19
PUFA 3804032 4331047 4512078 422+034 4274064 MT7T068 4274048
P/S 0851011  1.09+0.09  120+010  1.07+£009  108+012  116=0.09  1.09+009
n-6/1-3 236011 2314009 224+012 2324014 2424008 2314013 2394017

*Means in the same column not sharing common superscript letters are significantly different at p<{.05.
Values are expressed as Mean+SEM of six observations.
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Table 9. Tatty acid composition in phospholipid fractionated from brain lipids of rats fed experimental diets for 3

weeks (area %)
F id
aty act 1 2 3 4 5 6 7
/ group
14:0 0.4+0.02° 0.3£002 040,03 03001 0.2+0.01 0.30.02 04003
16:0 2283014 17.9+0.14 19.5+0.16 184+0.21 193016 18.3=0.14 199+0.13
18:0 255+0.23 212021 2071024 202+0.23 203+0.15 20.6L0.24 21.1+0.27
SFA 491+0.54 3941036 40,6043 3B0+034 3984029 3921026 41,4058
16:1 12009 0.9£0.05 0.8+0.06 0.60.05 07017 04003 04=0.05
18:1 165011 16210317 17.0+0.18 1801019 16.9£0.16 16.9+0.12 172x0.14
MUFA 18.0+0.16 171013 178014 18.6x0.13 1762013 17.3=0.13 1764013
18:2 163£0.14 188019 19.4+0.13 19.5+0.11 19.1%0.12 18.8+0.15 19.0+£0.19
183 0.1+0.01 23=009 1.2=0.06 1.1%0.06 10004 0.5+0.06 141011
20:4 731011 953%0.14 8.2+0.11 89017 81+0.19 850014 84023
20:5 04=0.01 2.710.05 1.8£0.07 09007 201008 152011 1.6£0.07
225 0.3=0.03 1.2+003 0.8+0.06 0.9:£0.05 0.3+0.02 0.6=0.03 (0.5+0.05
22:6 8.5+0.06 92x0.09 10.2+0.09 11.2+0.18 12.1+0.07 13.60.11 10.1+0.12
PUFA 32.5+0.34 43.5+0.56 41.6+0.37 4251049 42,6038 43520.61 41.02065
/s (.67 £0.08 1104012 1.02+0.14 1.094+0.09 1.07=0.12 1.11x0.17 0.99+0.00
n-f/n-3 2541011 1824009 1.97£0.07 201 £0.07 1.7740.12 1.69£0.09 201=012
*Meang m the same column not sharing common superscript letters are significantly different at p<Q 05.
Values are expressed as MeantSEM of six observations.
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