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ABSTRACT

It has been suggested that green juice supplementation may have some health promoting benefits. We evaluated the
effects of green juice (Angelica keiskei) consumption on parameters of lipid profiles and plasma antioxidant status in
healthy male smokers. Fifty-four smokers were supplemented with 300 ml of green juice for 6 weeks while maintaining
their normal diet. Blood samples were collected on week 0 and week 6 in order to evaluate plasma lipid profiles (total
cholesterol, triglyceride, LDL-cholesterol, HDL-cholesterol), plasma antioxidant vitamin levels (ascorbic acid, a -
tocopherol, 7 -tocopherol, @ -carotene, B -carotene, cryptoxanthin and lycopene), the degree of L.DL oxidation and
GOT, GPT levels for liver function. Plasma ascorbic acid level remained at the same level. However, @ -tocopherol
and 7 -tocopherol normalized by total cholesterol (p<0.05) and A -carotene (p<0.001) level were all significantly
increased after green juice supplementation. Plasma cholesterol was reduced for 12%, LDL-cholesterol was reduced for
9.3% after green juice consumption, while plasma triglyceride and HDL-cholesterol was not changed. Oxidized LDL
assessed by conjugated diene (CD), was decreased (p <0.0001) after green juice consumption. These results further
support a role for green juice supplementation in the improvement of lipid status, prevention of lipid peroxidation, and
thereby reducing risk factors of numerous diseases associated with elevated oxidative stress in smokers. (Korean J

Nutrition 36(9): 933 ~941, 2003)
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Hal7)&R Aelo] 97 @ —tocopherol, 7 ~tocop-
herol, B—carotene2 HPLC ¥MY, vitamin C+ 2, 4—
dinitrophenylhydrazine (DNP) ¥ o & H-Aajgic) ¥4

Az =Z0] vlel CE 30.62 mg/100 ml, B—caro-
tene= 1.34 mg/100 g, @ —tocopherol & y ~tocopherol
& 77} 0.34 mg /100 g5} 0.02 mg/100 go) it
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Yol B4g ste] xF AF A 65 AF F oK
FEEHelA 2/el XA AFsIqith A dhdateER
el APs PNe 10 ml heparinated sterile tube (Va-
cutainer Becton Dickinson Co.) ol go} A&4lof| 7142
¥, 1000 rpmeliM 1583 94 &ested 4352 PRP
(platelet—rich plasma)& & % ©hAl 3000 rpmeir
3087 94 Heste] 459 PDP (platelet—deficient
plasma) & o} 733 ¥78 25tk B8 iso—
osmotic phosphate buffered saline (pH 7.4)< #7}s}
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5. @3 A& 3 GOT, GPT £#Z2 2

We el 23d 835 7AvA kit A1eF (kAP & o]
B3t aA8k-S B3 ¥FSAIZ $of Photometric Auto
analyzers ©]§3lo] 73 X AE<] total cholesterol,
HDL-cholesterol @ triglyceride &% EA31% 1,
LDL—cholesterol2 Friedwald®2& o]-83to] Al
o} 7F 715E YERE 83 GOT (glutamic oxaloacetic
transaminase) &} GPT (glutamic pyruvic transaminase)
S kit Aok (I3AIEH & o] &3 aANkEE B W
SA171 Zofl Photometric Auto AnalyzerZ ©]83(] &
A&eiet.

6. Conjugated diene (CD) 2
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Table 1. HPLC apparatus and conditions

Column Merck, LiChrospher 100 RP-18 (5 zm)
Pump Shimadzu LC-10AT

Flow rate 0.8 ml/min

Detector Shimadzu SPD-10A

Wavelength  tfocopherols—295 nm, carotenoids—450 nm
Integrator Shimadzu C-R6A Chromatopac

Mobile phase metanol: Dichloromethane = 85 : 15 (v/v)

Table 2. General characteristics of the subjects
O weeks (n=54) 6 weeks (n=54)
39.7 +1.2"(23-57)

Variables

Age (years)

Height(cm) 1740 £ 0.7
Weight (kg) 717 £1.2 71.7 £1.2%
BMI (kg/m?) 245+ 04 245 + 0.4
Waist-hip ratio (WHR) 0.87 £ 0.01 0.87 £ 0.01™
SBP” (mmHg) 126.1 £ 2.1 123.3 £ 20"
DBP* (mmHg) 81917 80.3 £ 1.5%
Smoking Habits

Cigarettes/day 153 £ 08

Smoking years 154 £1.2

Pack-years” 12112
Drinking Habits

No. of drinker (n (%)) 52 (96%)

Drinks® /day 1.7 +£02
Exercise habits (amount of exercise)

< 30 min/day (n (%)) 43 (79.6%)

= 30 min/day (n (%)) 11 (20.4%)

AT Rk FAEH )
ol o]& 317 gt %J o= Ag 7o ¢
pack yearsZ2 ¥ 121 + 1 1
0.87192] 2ujg 9= 71&% VeRtth didAt F 96%
7} $5E st e o] &5 1.7 + 0.2
drink/dayo] ittt SF582 B 3150 308 nvke
$58 3= AL 79.6%%) 43, 308 oA £Eak=
AR 20.4%Q) 119019t 2543 A7) v wsds
o 653 HEF A F Atk AF, BMI, WHR,
+%7) @ 9 o]gy] gt 52 FAAR ol & HolX
24T} (Table 2).
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Table 3. Daily intakes of nutrients and cholesterol before and
after Angelica keiskel supplemented for 6 weeks

. 0 week 6 weeks fou
Nutrients

Amount Amount value

Energy (kcal) 1733 + 65" 1926 + 136 NS”
Protein (g) 82+ 3.6 97 £ 104 NS
Fat (@) 47 = 3.1 59 + 6.4 NS
Carbohydrate (g) 264 + 99 245 +10.3 NS
Fiber (g) 7304 8823 NS
Calcium (mg) 621 + 35 642 + 76 NS
Iron (m@) 154 £0.7 19.5 + 3.1 NS
Sodium (@) 46 +02 75+£25 NS
Potasium (g) 2.7 £0.1 3.1+04 NS

Vitamin A

Retionol (g R.E.) 103 = 18.8 92 £ 154 NS

B -carotene (mg) 3.6+03 (gg i 82) + oggo

Vitamin C (mg) M4 +12 (]]8575 : }\::’) . o.’:‘)go
VitaminE (mg e-TE) 120 £ 1.1 (:igi ::1])* Eg
Folate (¢ g) 2395+t 154 248.8 +£23.1 NS
Flavonoids (mg) 624+ 40 68.2 = 40 NS
Cholesterol (mg) 236 = 23 240 = 29 NS

1) All values are means * SE, 2) SBP: systolic blood pressure, 3)
DBP: diastolic blood pressure, 4) Pack-years: (Cigarettes smoked/
day X years smoked)/20, 5) One drink is a dose of alcoholic
beverage that delivers half ounce of pure alcohol (drink: 8§ —
12 oz of beer 10z of hard liquor)

1) All values are means *+ SE, 2) Not significant by paired t-test
before and after green juice supplementation, T : Dietary in-
take includes the amount of nutrients contained in 300ml of
Angelica keiskei juice: vitamin C 92 mg. A-carotene 4.02 mg.
a -tocopherol 1.02 mg, 7y -tocopherol 0.06 mg
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Table 4. Changes of plasma anfioxidant vitamin levels in the
subjects before and after Angelica keiskei supplementation

Variables 0 week 6 weeks

Vitamin C (mg/dl) 1.10 £ 006" 0.99 + 0.06™
Tocopherols

a -tocopherol (¢ g/dL) 2157 + 89 2156 £ 99"°

7 -tocopherol ( zg/dL) 178 + 11 199 + 13"

a-tocopherol/TC (1 g/mg) 123 =04 13.8 + 0.6*

y -tocopherol/TC (1 g/mg) 1.00 +0.06 1.29 £ 0.09*
Carotenoids ( zg/dL)

a -carotene 807 £ 074 7.66 * 0.88"

B -carotene 33.9+30 504 = 5.1

Cryptoxanthin 770+ 5.7 780 % 6.1

Lycopene 131 +£1.2 11.4 + 09"

1) Mean + SE, 2) Values at 6 weeks are not significantly diffe-
rent from values at 0 week by paired t-test, *: p < 0.05, #x*: p <
0.001 by paired t-fest
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T AFF] 5543 A 121 meold 43 F 189 mgo
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Sofl Mgt R A ok AL FHoE Asf A #
Yl Co g7%Fo] FUIsIsy] wiEer A€t olg
22 A= v} FAx] B¢ v]EFAR HER C
o] AFHBE ol X vlell CY 752 gt
Byl sk

@7} @ —tocopherol 52 55 A3 4 2,157 =885
pg/dlold =F43 3 2,156 £ 98.7 ug/dlE, y —toco-
pherol =543 A 177.7 £ 109 pg/dlolA 554%
21993 £ 130 pg/dLZE 72t 5543 A - T 79
A1 Aol7} YTt (Table 4). A X243 vlEMIE 2|4
7 3 EAE) wife] 8% AdEl| JF2 weth
welr BlEl E 58 TCE Wirol ¥ Ax}, g3 |2
555 183 o-tocopherol/TCS 553 A 123 +
0.4 pg/mgelr 5544 ¥ 138 = 0.6 pg/mgE 79
A2l F71E Blon y —tocopherol/TCE 55AF A
Q1 1.0+ 0.06 zg/mgolld =543 Foll 1.29 + 0.09 pg/
mgE FeFo R Flsigich
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AgAe] d3 B —carotene =7t BA UER= Zlo] A
34 &9 Ao ARt A YehgEd Qlon
B33, Buiatti 599 @FoldE= &% carotenoid
T AFHAT AE Rt Y carotenoid FEFS
gtk stk B Aol 554F A 39 g%
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Fo] F7¥st B—carotene THFI T AlFA HH F
o= 87 B—carotene 5% S7FIIE B ATFelA
=545 F F949) €% B —carotene FF0| 57t
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dE oz ErlE 9 7 7HEEC] Yol o Sl carot-
enoidsOl 282 =FAH F FAXe 8 lycopene %
o ¥shr} QI Aoz Ho|n, EnfEl & lycopene
FHAEE JFEI8E WE Astns ¥F lycopene T
F& FA H3lE HolX| ¢= RAog vuEy ok’

4, SEMA ¥ 85 AN Yy g

=5 A3 ¥ FA49 8% XA 52 Table 59 7
. 83 FAAY £E2 55 AF A9 T AlE R
olx] gkort 3 & ZHAHE (TO) 52 =55 44
A 175.6 £ 4.61 mg/dlollX AXx 5F A3 F 155+
45 mg/dIE 12% FESY 122l Ag Blrh =5 ¥
% LDL-Z¥2HE (LDL-C) =% 5% A3 A 111.
61 + 4.89 mg/dielX 5FAF F 99.63 + 6.08 mg/dl
2 11%9 7942 ZAE vgvh 22y 5918 HDL-
ZH2HE HDL-C) 52 55 44 AdAx Fof )&
Holz] sttt

Fgo] 09 APl TAEFE Hole tdAt
AY 552 BFA § 8F APl v 3=
ARnpgted, AY 55 134F A9 F ZE2dEL
37} gldleyt HDL-C 7t LDL-C2 743k
th & IEFAE AR A RFAHRE W EF TC ¥
HDL-CF0] S7Rc= v e ok 72)u) Hininger
5L FAANA B2, EREE, AIEAE FUE 0 A
ol A3t Ak Sigich @A7EA] A4 2 AU
AH7E NAFEE NASFEA g 2 FFAe
ot ko g o] FEe disixE o A7t et
£},

5. 5NN ¥ DL £79f B3}

=50 AdF7E Faze] €4 U LDLY AtePg e )
2= 9%E conjugated diene (CD) ¥Wilow 4n B 2
1}, 3 CDF2 55 443 4 90.72 £ 1.93 pmol/1e]
A =E5AF 38384 + 152 umolIE FYFHoE ZAa
3k (Fig. 1).

Table 5. Changes of plasma lipid profiles before and after Ang-
elica keiskei supplementation

Variables 0 week 6 weeks
Triglyceride (mg/dl) 1203 £79” 1112+ 7.9%
Total chol (mg/dl) 1756 + 46 155 + 45"
LDL-chol (mg/dl) 1M1.6+49 996+ 61"
HDL-cho! (mg/dl) 378 +1.2 377 19"

1) Mean = SE, 2) Values at 6 weeks are not significantly diffe-
rent from values at O week by paired t-test, *: p < 0.05, ***: p <
0.001 by paired t-test
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radicale] o] A=W Axgo|} Yo Ez o)A 2
A XA askE 58 T Uk &
3] LDLUel & XA EARe 7P Asksr] 4
7] W&ol LDL 284 582 #itse Az=ad YA
T 229 7)o £48 Fol FUAs e 2 A8 A%
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pro—oxidant® ZF3l] LDLAA #iEE Bar7]A]
E3IHeE 718y B —carotene thAle] B —carotene©]
FHe ALE FF FAANAME LDL A itslrt
AA=E= Aol BaEP” AAE B —carotene Hrh= 2]
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Fig. 1. Changes of CD concentration in LDL in the subjects
before and after Angelica keiskei supplementation, meanz+
SE. **+: p<0.0001 by paired t-test,
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Fig. 2. Changes of GOT and GFPT levels in the subjects before
and after Angelica keiskei supplementation.
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