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ABSTRACT

There has been increasing research interests that green vegetables play beneficial roles in human health. This study
was performed to investigate the effects of freeze-dried green vegetable extract of Angelica keiskei Koidz (A) and
Brassica oleracea acephala (B) on lipid profiles and antioxidant status in rats. Seven-weeks old male Sprague Dawley
rats were divided into 6 groups and fed diets containing 5% A & B and 0.5% cholesterol (chol) for 8 weeks [Control
Diet (C) & C+ chol (CC), A & A+ chol (AC), B & B+ chol (BC)]. Lipid profiles and antioxidant status were deter-
mined by enzyme assay methods. The serum levels of [LDL + VLDL ]-cholesterol of the rats fed vegetable extract
diets A and B were significantly lower than that of group C and the ratios of HDL/[LDL + VLDL] were significantly
higher in groups A and B. Addition of cholesterol in the diet, however, abolished this effect. The Brassica oleracea
acephala juice lowered serum TG level even when cholesterol was added to the diet. Serum total antioxidant status
(TAS) were significantly higher in groups A and B as compared to the control group and the ratios of [GSH-Px +
Catalase ]/total-SOD in the liver were also significantly higher in groups A and B indicating that H,O, produced be
efficiently removed. In conclusion, freeze-dried green vegetable extract diets (A and B) improved serum lipid profiles
by increasing the HDL/[LDL + VLDL] ratio and exerted favorable influences on antioxidant systems by improving
total antioxidant status (TAS) in serum and by significantly increasing the ratio of [GSH-Px + Catalase ]/total-SOD in
the liver. (Korean J Nutrition 38(1): 11~19, 2005)
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AzE HFol 25 AW el At glSo] AtH
WA AR T 2ol A% F7RE e FAlolth”
A% (Angelica keiskei Koidz) < B4, Az, A4
zt E89 vjuEge] Sahe ofgdiy thdd 280
24 vlelln F71de] FRaka, AujgdEdd 4% fla-
vonoid, coumarin, saponin 5°| E/%%°] 9o ARAF
o FEO Sl HAfLot) ol dEFE 2
o, B, FUAS) T AW Rk R AR EO] gLo

o, A2 4%, ¥ 59 A2 ol 0182 ek’ A
Az =Fe] B AT PRl B AT, Yuky
W B B4 wjRE 2 S9) ARATHE o] @
#57 9lo), A E50l B AFZE A2 meth

anol $&go] FALEE GYANN 713 Fo §43
& (rate limiting enzyme)?! HMG—CoA reductase &
3& A#EI Y luteolin—7~0—beta—D—glucoside A3
o] IAFF FHoA BH THALHES WU A
% B9 hexane FEE°] YAELE ARAAES B
RE Tt} FFF 1Y F Edo] An° So] B
=it

AL (Brassica oleracea acephala)S A3} o] 8
UE ohee] 849 ke gl S Fhiskn 53] )
EjR] C, vE} 71E2E W §713 $3o] Fof g 71A|

Table 1. Composition of experimental diets (Wt %)
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7} Qe AEFAANRE gEA Yew” o]AL sulforaphane
FAEo] FAo g HY HEES AT &
Ho| g JAlsH= &Y Sol BRIE uXEF
AL Qo & A7 AL 558 LT 358
, Sakalsol Al o g dAkElgl 1 HDL —cholesterol/
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1. JEiEE W Agno) Y

AE 759 (200~250 g) Sprague Dawley 3 313
& Ag8H FeA F HES ATl = G
(randomized complete block design)l <3} 10=}a}®
6ToFE R3] APHol2 8F3 ARSEIIch A

Experimental groups

Ingredient
Cih=10) CCh=10 AM=10 AC((nh=10 B(n=10) BC (n=10)

Carbohydrate” 65 64.5 60 59.5 60 59.5
Protein 18) 18 18) as) 18) 18

Casein 17.9 17.9 17.9 17.9 17.9 17.9

DL-Met 0.1 0.1 0.1 0.1 0.1 0.1
Fat Q[0 00y ao 0) ao ao

Soy-oil 5 5 5 5 5 5

Beef-tallow 5 ) 5 5 5 5
Mineral mixture” 4 4 4 4 4 4
Vitamin mixture® 1 1 1 1 1 1
cMme”? 2 2 2 2 2 2
Green vegetable extract - - (5 (5) (5) (5)

Angelica keiskei Koidz - - 5 5

Brassica oleracea acephal - - 5 5
Cholesterol - 0.5 - 0.5 - 0.5

1) Starch : Sucrose = 80 : 20

2) AIN-76 mineral mixture (g/kg of mix) : CaHPQO,, 500; NaCl, 74; K:Hs:O:H:0, 220; K:SOs, 52: MgO, 24; MnCQ;, 3.5; FeCsHsO, 6; CuCOs,

0.3; Na:SeOs - 5H;O, 0.01; KIO;, 0.01; CrK (SO4)- -

12H,0, 0.55; sucrose, finely powdered, 118.03.

3) AIN-76 vitamin mixture (g/kg of mix) : Thiamin HCI 0.6, Riboftavin 0.6, Pyridoxine HCI 0.7, Nicotinic acid 3, D-Ca pantothenate 1.6,
Folic acid 0.2, D-biotin premix (1%) 2, Cyanocobalamin (0.1%) 1. Retinyl palmitate premix (250,000 IU/mg) 1, DL- @ -tocopherol
acetate (250 1U/g) 5. Cholecalciferol (400,000 IU/g) 0.25, Menaquinone 0.05, Sucrose 990.

4) CMC: Carboxylmethyl cellulose sodium salt
C: Control, CC: C + chol
A: Angelica keiskei Koidz, AC: A + chol
B: Brassica oleracea acephal, BC: B + chol



o] Table 13} o] §rahE @ @A @ X njge
239 7]F 02 3} 65 : 18 1 1008 A&} HE
3 AABE A, FR, 24, &F AFE AA 55 A
ZEEd, o] 5FL 2AE7] AANA 100 mesh® Gzt
7t Al 60 meshZ AHARTH(F) EF4]. Al
ZogoliA FFEe] 244 Aoldfavt AAd Az
=% (Angelica keiskei Koidz (A)) ™ AY %% (Brassica
oleracea acephal (B))& 72 AZAA ELHHE ve
F A3FE9 Aoyl Wity (6%, 92 tA)*P &
HAAHES Ao] FAY 05% FF08 Hrlsle] F338t
A} Hololl A7l Az =5 AL 55 JIIE
A5E Table 29 AASIATE ¥ Aol# =T (O,
Az =57 A) 2 AL 557 B FH2HES
71 CC, AC, BCL.E F 6722 YFryoh

AUFEL AF770) 89 855 12417 ZAAIN
F diethyl etherZ vIEA1A a3} k2218 E81350th

2. N4 53

FEA2EE, FHAY, AAA, 58 AP, 18 9
AHE 2 HDL-cholesterol& enzymatic colorimetry
method & ©] 88 kit ((F)Fdsish, d8) 2 FA3 L,
[LDL + VLDL] — cholesterol& Friedwald9] AAF o]
o8 AFESFAC

3. UZAR] Jopen Ty 5

1) Superoxide dismutase (SOD) &Y &%
Marklund® &} Sheri®® 9] #H-& 4435l pyrogallol2]

Table 2. Nutrient content of Angelica keiskei Koidz (A) and Bras-
sica oleracea acephal (B) juice (per 100 g juice)

Nutrients A B
Moisture (@) 95.76 95.73
Protein (g) 0.72 0.77
Fat (@) 0.08 0.2
Carbohydrates (g) 2.83 2.24

Total fiber(g) * 0.8 0.5
Ash (g) 0.63 1.06
Ca (mg) 139 67.3
Fe (mg) 0.32 0.21
Na (mg) 44.2 49.7
Retinol (IU) 1202 735
Vitamin B, (mg) 0.05 0.2
Vitamin B (mg) 0.06 0.1
Vitamin C {(mg) 21.8 115
Vitamin B2 (@) 62.9 349.1

< Source: R & D Center, Pumuone. Co. Lid. >
=: Analyzed by Korea Health Industry Development Institute.

mEAEB e 380 :11~19, 2005/13
ApEAtst AAREE FAsIIcE 24 0.2 goll 10919
homogenization buffer (pH 7.4) 2 A3} A7 3 20,000
X g, 4Tl 2087 44 2silch AFH 20 4L
Tris—buffer 3 mL%} pyrogallol 60 xLE& ¢AZ 7}t
o & & ¥, 3 420 nmelA 5% ¥ FF=It F)
HE AEE Z38I%ick SODAA 1 unite 13 52t py-
rogallol?] 248 50% Wallsh=d] s 49 %
©F ARESIS T, specific acitivity= 1 mg protein®]] 3}
ZF3H= enzyme unit2 EX3H51IT

2) Glutathione peroxidase (GSH-Px) 2% &3

Paglia® $} Deagen™9) ¥& A5k #lskpeis
718 & o]43t coupled enzyme procedureZ Z%3}3ich
k24 0.1 goll 0.25 M sucroseE &8 0.1 M ice—
cold phosphate buffer (pH 7.0) & 7}3to] #A3} A7),
23,700 X goliX] #AN (20%) & 1A B 94 &
31oich AR 0.1 mLel 0.8 mL ¥+ E8E (4.5 mM
EDTA, 4.7 mM sodium azideE £§3F 0.125 M phos-
phate buffer, pH 7.0, 2.8 nM NADPH, 49.9 nM reduced
glutathione, 0.67 units glutathione reductase) #, 0.1 mL
9] 0.25 mM Hy0,2 71510 8k3-8 49071 =Af, spectr-
ophotometer& ©]83t 3 340nmollA AH3}E gluta-
thione (GSSG) &l Ao W& NADPHY F357F 24
He £55 3% < S3siqlch

A 1 unitE 83 1 mLg 1852 AtshEl NADPHS)
nmoleT8 YERR 3, specific activitys 1 mg T2 e
IR TA unit 2 TSI

3) Catalase 2y &%

zAE FAMNNA NS T (20%) QHPERE F
3 35 AAEEY WA 600 X gollAd 1087 94 &
23to] A AEAE o] 10,000 X gollA] 20483 BHAl
AR FATh AE5H 200 pLE %I hydrogen
peroxide® sodium—potassium phosphate buffer (pH
7.4) % 7148 310 37CE =R AS water bathol 1
¥2F A3t 1 %, ammonium molybdateE %718}
o] I 405 nmellA hydrogen peroxide®} molybdate 2]
A e FAEE SAIch?

4, F¥Y 7 BSs &Y

AU £ FA3}s (total antioxidant status)2 co-
mmercial kit (Randox Antioxidant Status, Cat No.
NX2332) & ol&3le] #4313t E4d8E ABTS®
(2,2’ ~Azino—di— [3—ethylbinzthiazoline sulphonate] &



145522 A7Molsh B39 AR @ G4} A

peroxidase % H,0,9} wjolAl7|H ABTS® %¥ol&71E A
deherl ol wi¢ EE FHA EAE 600 nmeilA
FIEE SHSAL ol HA Foll ESAdh: s &
Aol oJ3] wMo] AAHT I FE= st EF FEe
LE EFAd

5. 1AM

BE EAZ AL SAS packageE AMSIGT S
g9 F FLUAE 5%E ATE AFFE Al Fdzt
9] zpo1AAL 98 one way ANOVAES AAE, 1
Ate] AEAAE 48 Duncan’'s multiple testE ARE
ek AET F I 2ol E YA inde
pendent two sample t—testE AN 1, FA2AE7
o] A##A £4¢ 938 Pearson correlation analysisE

Faystc,
1L L

1. HEEEA ¥ N B

AR7IZEFERE) AT S7137 Ho] A& AT
Zol7F ATk (Table 3). 7 579 A7elAME, 2, &%,
A7 839 Apgoirate} FAbsksol vlAE Y Lot
B7] gJ8lo] o9 AEH oS FEEE MU Ho)
5 473 FoEie 485 Hol ag2 74 L3
o FAH AolE HolA] kA, FF el Adx 6%)E
, SFO R ofF P TAA @
gkom, o] AHFL b AR3IPATN JFENE &

o
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Az FEL A o F%Fe AR $A 1

2. AEzE| Al DAl 3%

g3 AAFE) dde] QojA F SHAHE sEAE
AP zhol| AJojE HolA| dgkom, ol #F7} o] ¥
slol] HlwA Nkgo] W (low—response) AEFECL]
Wzl 05%4) EFALHE FhelE 27sta & Fds
HE 557} A Uelhd Aoz A} ZAHE
& SNk XgHe] H|de] Qlojx] Adxsl AL 5F
T (AB)9 [LDL + VLDL]—cholesterol FX7} thZi*
B} fofshA Wty FH7AE dIAkz €%l HDL-
cholesterol/ [LDL + VLDL] —cholesterol®] H]-&& Fo} &
23t zpolE BTt AU 55T (B) oA 8% HDL—
cholesterol 57} 8 1 FAAL 5t #2
S 13ledl, 83 S (TG) s5=¢ HDL-cho-
lesterol FE Alelelli= &AL PRl €A ok o]
ARARELE 55 Aio] 83 ZHAHEY dile £
£ ulgRg Weko g A AR FE5E F 9lon,
o] a7k AlY BFFTIA Adx 5ETRY ¥ & Y
02 vehitt 3, SFET HyHer 8% AAAn
At sxodle 43S v)RA Lok

A 579 AFelM H5Fe daR AEHE AAE, A
o, 32, g, 202 g HFS Az oA
A3 U EQl wiElzkEE, vlEl E, vlE C, Se
Ca, Mn, Zn, ¥ #E5E3 Bo| o IHH0] 58 B
sllon, A ze] st Aol Ak} wjerl (vlER]
C, Heztzd, U E3H8) 7 sls E4o] 68 Yol
iEol ok Ak A P9 AFeME, EER
ol o] 7H B & debE 5T ¥ T
H2eE 57t 7P Wk ol EgRxolE #7)
Ao FZHAEE TEE A7l At A

Table 3. Initial body weight, food intake, body weight gain, food efficiency ratio and liver weight of rats fed experimental diets for 8

weeks
Group Initial body weight Food intake Body weight gain FERY Liver weigz)ht Q@
(@) (g/day) (g/8 wks) (%)

C 227 + 8.28 18.7 = 0.43 175.4 £ 4.94 0.17 £ 0.01 9.20 = 0.51 (3.00)

A 224 + 10.2 18.7 £ 0.29 168.1 + 3.38 0.16 = 0.01 9.19 = 0.29 (2.75)

B 226 £12.7 18.8 £ 0.28 167.8 + 432 0.16 = 0.02 8.81 £0.25 (2.72)

cC 226 £ 6.58 183 £ 0.14 177.1 £3.30 0.17 £ 0.01 10.7 £ 0.30 (3.02)
AC 226+ 7.28 19.0 = 0.34 185.3 + 3.69 0.17 £ 0.01 11.6 +£0.42 (3.14)

BC 228 + 10.6 19.5 £ 0.34 179.5 + 7.87 0.17 £ 0.01 11.4 +£0.58 (3.19)

Values are mean + SEM.
1) FER: Food efficiency ratio (weight gain/food intake)
2) (%): [liver weight/body weight] x 100

C: Control, A: Angelica keiskei Koidz, B: Brassica oleracea acephal

CC: C+chol, AC: A+ chol, BC: B+ chol
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2E FIAND FlA vleR CF TR BUEY FE 2olof] FHYAHES H7F (05%) & A5olE, F4A
£& Foldt A3, HDL-cholesterol €59 371 % 5 W F&7F 557 53] Al 557 BO) oA @& iy,
QAT FZYAHE T A4S BT T A 7 dhe] NAg-eE Jd8E vA itk ZHAEHE
% YoM E2% cynarosideE ARZ 3] ZYAHE  A7KE (AC, BC) o4 HDL—cholesterol/[LDL+VLDL] —

Ol

2] 7FF $23 §48 4 (rate—limiting enzyme) 91
HMG—CoA reductased Adsh= 84S 533 43,
30 uM =X 65.5%2] 7t A gL HYow®
o] 3IES TAGF AFAMA 5 mekes ERFFA 3K
< o 8% FHAEHES FAAIE a9 $EHUG
83, 379 resistant starch?} 7+%22] LDL rece-
ptor mRNA FF& FAA 83 Fel2eE 28 3
2A1Z AFE By A dF 5o dFojA, AlA
£ 99 F vpsl] 6577 Aoj2 FoEIsie o 3FHe
% LDL—cholesterol 552} SR A51A 281 %
AW Tt A Fashe, dixTel vlsk ¥
BAA NAETHE AT 4 AT, 7 T ATFelA
5 FAAlA Az 558 6573 AFARE W, F
ZZYAEEF LDL~-cholesterol 0] ZHATE Ho
FUct.

Aol = A ZH2HES] F5E JAS 03 1
HIAS Z2A7)E AEoz #F dA JEd* ¥ Ni-
colle 57"& AA2T (5.2 g fiber/100 g diet) & FoI%
9] AR M A=A FAtste A &
e BHushaA, X2 AH7t A AT 22
o] I A Al B2 £ F S Aol A
FETh B ATl AMER A zs) AY HF B &
Aojdfr & 100 g Aolell 242 0.8 g 2 0.5 g2 &,
Nicolle 50| AMEGH AJ5wd2l0]) Alo)df (5.2%) 2

I

lo pw

cholesterol H]&o] H]E7H* (A, Byl Hlgt] F4si)
S e, ZAHE A7k (CC, AC, BC) 7t
= A7t YTk Fig. 1). §, Ho] Fd2H g 372
s =Fe] A FHAHE "™l o axpt vt
WA stk o] a2 o] 1t FHAHE TS
AAEER Y J F FY2HE sRolE Aol RHo
A e Aog Jzislw|, AHojof| FHXEHES H7lshd
FHAHEY T 2949 LDL-cholesterol 557} 5
7}=lo] HDL—cholesterol T+ a2 wolgioka
AmE £ At ARAo R, Ao FYAHE i,

’JDCCC CIABAC 08

Bc| ¢

6

A AC B BC
HDL/{LDL+ VLDLI

Fig. 1. Serum ratio of HDL/[LDL + VLDL] in rafs fed green vege-
fable extracts with or without cholesterol. Bars with different letters
are significantly different from the others at p<0.05 among C, A
& B. *: p<0.05 compared with group A, **: p <0.05 compared
with group B. C: Control, A: Angelica keiskei Koidz, B: Brassica
oleracea acephal, CC: C +chol, AC: A+ chol, BC: B+ chol.

Table 4. Serum concentration on lipid profiles in rats fed green vegetable extracts with or without cholesterol

Croups  119C Free-C HDL.C  [LDL+WIDU-C  HDL-C/ G PL FFA
(mg/dL) (mg/dL) (mg/dL) (mg/dL) [LDL+VLDLI-C  (mg/dL) (mg/dL) (mEg/L)

C 1187 + 138 17.9+1.62 71.6+723° 339+ 148° 211 £013° 49.6+7.03" 1140961 6484+ 647

A 101.6+728 175173 744+460° 163 +674 395+ 0.11° 541 £471° 1413 £164 8755+ 100.5

B 1100+ 579 190+082 91.2+442° 11.6+141° 6.84 £0,12° 36,1 £225° 123.8+3.13 599.5* 137.5
CcC 103.7 £ 780 1569 *+097 53.4=*506 50.6 £ 7.37 099 +0.20 537 +6.08° 1006+ 174 6269 665
AC 113.3 605 199195 541 *7.09 49.9 = 9.16 119 £0.19 416 £351% 1222 +19.7 8189 £ 847
BC 1140 £ 886 167 £1.12 61.6 629 46.4 + 8.49 1.18 +0.19 299 +266° 1103+ 106 850.7 = 113.7

Values are mean + SEM.

Values with different letters are significantly different from the others at p <0.05 within the same column (C, A, Band CC. AC, BC).
C: Control, At Angelica keiskei Koidz, B: Brassica oleracea acephal

CC: C+chol, AC: A +chol, BC: B+ chol

C: Cholesterol, TG: Triglyceride, PL: Phospholipid, FFA: Free fatty acid
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HDL—cholesterol/[LDL + VLDL] —cholesterol 2] B]-&¢]
HA7F 2RO Aoz v et (Table 4). 2
57 AP E, FH2EES F7) 05%) FE
o 839 &4 LDL~cholesterol 57} 24 Z718ty,
HDL—cholesterol ¥E& #98HA 248t 22 o
TolA, FHAHE 05% 3 AHE BB E 2ol I+
& o, @4 FFH26E 559 LDL—cholesterol 1
31 F9AAY =7t FUAEHET T ol Hlsho]
FrolstA ZH4skd o HDL—cholesterololl® %33kS n)
A kgt o] XA d|e] f2AQl HEE Bl A
He grier 7tz A4 FE (FZI21HE,
FAAY, A, FE AL fE FE2EHE) = 7 A
BT || alolE HolA] gkon (vEE #), ¥ 57
o] AR AdxS] g7} 2t2A ] FEHAEHE, &
E2Y2HE, QA4 9 cholesteryl ester kel Q3
< 0|7 ¢ ZoF By HYoh

3. HETES M N BN I

1) @MY FBMBES (total antioxidant status, TAS)Y
k]

dHoA, 5F (A, O FA: F3sts (TAS) S
FreatA =3om, Ao] FHXHES s (AC, BO &
olgld ZFEAE O ASAPIE FELE Jebgt
(Fig. 2). o] 3L, velzIEE Y vlepl EZF 393 R
o7 4zl ujdo] oege] gt Azt A EE 3
EA71E Zeo] AeE AT B3, %59 i)
oA AESo] in vitro cell culture systemolA] A=
o] AEET S JAIAE 2P o9, DNA &4l of

@ HEANE wolt 50 AuA PUS H58 et

9 5 Uee AV st HERUe dolz FER
W el 43 AAY WE 48 A ek
Holl Mol ¥ W, U PUSA At ot e
A9) Z7k] ol Bogsle] Reke OS] 2A% 4
92318 YR o Axs) Holol T ok

2) Moo D} B0 JY BISt

SOD7} superoxide radicald H,0,2 H#A)71n 1w
A48 H,0,= catalase®} GSH-Pxell & H,O0E g
"t weby, ol #Aze] Ao £ARYE [GSH-Px +
Catalase]/total~SOD H]&& AHEE Aol Fastd”
o] vlgol Zrasld Z29 HO0.7} 238 g oujg 5
glon o]= thA] hydroxyl radicald 3Ashe] Az &
e 22U F gloeBFE o] Higo]l 2A 9 3l W A3l

2 L tie

A ~egrd 223 indicator® a4
r2A A catalased] B2 BT O vld] 55
T (A, BYolX F7181d, GSH-Px 2 total-SOD 843}
£ b2 23%= 8o (Table 5), [GSH-Px + Cata-
lase] /total~SOD Bl&ell Jlojx= HFT (A, B) oA &
A H2 #E Boj vEAs d3E YehidY} (Fig.
3). ol AXzS AL =F TR FHHA e
ksl JUFEES] EFAA FsFgoz AlgH 3
#H, Ao} ZYAHE 7}t 0.5%) % A7 42 25
3} FAKSE S B AN (Fig. 3, Table 5), HI37k8
o e B34S Bl FL Bolah ol uiFt &3
A A7 e7EY A (20%), TEFHAHE (1%)
2ol|g 657t AS ARG & 71xA ) dAs 54 84
& AT AFVNNE FARE ARE B o] Ade
A AR #5& YEhllE TBARS (thiobar-

bituric acid reactive substance) 5% U SOD$%} cata-

(mmol/)
04

[Oc oA @D ®mcc mAC EmBC |
a
03 |

02+

C A B cC AC BC
TAS

Fig. 2. Serum total antioxidant status (TAS) of rats fed green veg-
etable extracts with or without cholesterol. Bars with different
letters are significantly different from the others at p <0.05 among
C.A&Band CC, AC & BC. C: Control, A: Angelica keiskei Koidz,
B: Brassica oleracea acephal, CC: C + chol, AC: A+chol, BC: B
+chol.
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Fig. 3. Ratios of [GSH-Px + Catalase] /total-SOD in the liver of rats
fed green vegetable extracts with or without cholesterol. Bars
with different letters are significantly different from the others at
p <0.05 among C, A & B. C: Control, A: Angelica keiskei Koidz,
B: Brassica oleracea acephal, CC: C + chol, AC: A+ chol, BC: B
+chol.
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Table 5. Relative status of antioxidant enzymes in the liver of rats fed green vegetable extracts with or without cholesterol

Group Catdlase (%) GSH-Px (%) Total-SOD (%) (GSH-Px + catalase) /Total-SOD (%)
C 100° 100° 100° 100°
A 186.4 + 42.6° 81.4 + 19.7% 66.7 £ 7.03° 2004 + 11.5°
B 309.8 £ 58.4° 63.8 = 14.4° 69.6 = 529 268.1 + 15.7°
cC 190.5 + 44.4 104.8 £ 18.1 722 £ 6.67 185.9 + 10.8
AC 280.3 + 73.9 57.4 £156.2 57.3 + 4.60 280.9 = 9.68
BC 2903.9 + 44.4 58.7 = 13.2 53.0 +4.11 332.2 + 6.52

Vaiues are mean + SEM.

Values with different letters are significantly different from the others at p <0.05 within the same column (C, A, B and CC, AC, BC).

C: Control, A: Angelica keiskei Koidz, B: Brassica oleracea acephal

CC: C+chol, AC: A+ chol, BC: B+chol
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