3F ¢ ok} 3] %] (Korean J Nutr) 2009; 42(8): 750~ 758
DOI 10.4163/kjn.2009.42.8.750

-

F5 W p—Carotened] AF7} A} 7 Hitks)
JoF Aol m]x]= JaF

The Effect of Carrot Juice, B-carotene Supplementation on Plasma
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ABSTRACT

Smoking is associated with an increased incidence of numerous cancers and other degenerative diseases. It has been
suggested that high consumption of fruits and vegetables may give some protection. Especially carrot is the most im-
portant source of dietary S3-carotene. Therefore, the objective of this study is to investigate whether carrot juice supple-
mentation to smokers have different or superior effect of compared to the effect supplementing purified /A-carotene. The
study was conducted in a randomized and placebo-controlled design, after a depletion period of 14 days, 48 smokers
were supplemented either carrot juice (n = 18), purified 3-carotene (n = 16) or placebo (n = 14). Each group was
supplemented for 8 weeks with approximately 20.49 mg of S-carotene/day and 1.2 mg of vitamin C/day, as carrot juice
(300 mL/day) or purified 3-carotene (1 capsule/day). Plasma vitamin C, vitamin E and S-carotene level were signifi-
cantly increased after carrot juice and S3-carotene supplementation. These results suggest that carrot juice containing
B-carotene or S3-carotene itself have similar antioxidative potentials by increasing the antioxidant potential in smokers.
Therefore, we suggest moderate dose of vitamin supplementation (amount of two servings of vegetable intake) may
help to replenish the decreased oxidative stress levels in smokers. (Korean J Nutr 2009; 42(8): 750~758)

KEY WORDS: carrot juice, 3-carotene supplementation, antioxidant status, smokers.
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Table 2. HPLC apparatus and conditions for tocopherols, carote-
noids

Table 1. The content of nutrient in carrot juice Column Merck, LiChrospher 100 RP-18 (5 /)
Nutrient Content per 300 mL Pump Shimadzu LC-10AT

Energy 80 kcal Flow rate 0.8 mL/min

Carbohydrate 16 g Detector Shimadzu SPD-10A

Protein 29 Wavelength Tocopherols-295 nM, carotenoids-450 nM

Vitamin C 1.2mg Integrator Shimadzu C-R6A chromatopac

pB-carotene 20.5mg Mobile phase Metanol: dichloromethane =85 : 15 (v/v)
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2 16.18 * 4.1\, placebo™> 14.62 = 4.35 0|3tk
(Table 2). tdA-=2] 554k HIE2 98% AL, &2 A
Fgke G5 35.8 + 6.2 drink/day, B-carotenei™ 23.8

+ 5.3 drink/day, placebov-2 42.1 = 13.5 drink/day$d
T} (Table 3). *sw¥S AW B FFHo0=2 F 1~2
3] ol 52 She AR 56.25% (n = 27)%3L, 5=
ALl A = AR 43.75% (n = 21) & AR &
5 AR GEE TS 18,818, B-carotene 18.213,
placebo™> 19.90%-2 2 YERST} (Table 3). A8 Av}
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o) 7t YePA] 949kt} (Table 3). 57] % =2 o]¢t
7] At BEsk FA] Foll folgh afolE HolA| Eith
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o] AFlell W37t U=THE dobry] flste] tidAk=e
Fax AFH AHEHE ARSI (Table 3). Fda A=
2579} f-carotene, placebot B AAFH A AH
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) Carrot juice (n=18) B-carotene (n=16) Placebo (n=14)
Variables
0 wk 8 wks 0 wk 8 wks 0 wk 8 wks

Age (years) 36.3 £ 2.0 343+ 22 348 =24
Height (cm) 173.7 £ 1.2 170.7 £ 1.3 170.6 = 1.2
Weight (kg) 746 = 2.0 745+ 20 721 +21 719 £ 22 745 + 3.7 74.0 = 3.9
BMI (kg/m?) 248+ 0.6 24.7 £ 06 24.8 + 0.6 24.7 £ 0.7 256+ 1.1 253+ 1.2
WHR 0.87 + 0.01 0.89 + 0.01 0.88 + 0.01 0.89 + 0.01 0.89 + 0.01 0.88 + 0.01
Body fat (%) 225+ 14 226+ 14 235+ 1.0 234 +12 233+ 15 230+ 15
SBPY (mmHg) 128.6 = 1.8 1228 + 2.1 1275+ 1.3 1231+ 3.1 127.8 + 3.0 126.4 + 3.0
DBP” (mmHg) 89.7 + 1.6 86.1 + 1.4 90.3 + 1.7 85.6 = 2.0 85.4 + 1.7 83.6 = 2.3
Smoking habits

Cigarettes/day 16.4 + 1.2 19.0 + 2.3 16.5 + 2.6

Smoking years 172+ 24 147 +1.9 153+ 26

Pack-years® 150+ 2.1 16.2 4.1 146 = 44
Drinking habits

Drinker [n(%)] 18 (100%) 16 (100%) 13 (92.9%)

Drink”/day 358 + 6.2 238 +53 421 + 135
Exercise habits
Regular exercise

Yes [n(%)] 9 (50%) 10 (62.5%) 8 (57.2%)

No [n(%)] 9 (50%) 6 (37.5%) 6 (42.8%)

All values are means * S.E.

1) SBP: systolic blood pressure

3) Pack-years = (Cigarettes smoked/day x years smoked) /20
4) One drink is a dose of alcoholic beverage that delivers half ounce of pure alcohol (1 drink =8—12 oz of beer 1 oz of hard liquor)

2) DBP: diastolic blood pressure
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Fig. 1. Plasma vitamin C levels of 0,4 and 8 weeks after supple-
mentation. Significantly different from week 0 and week 8, * : p<
0.05, #* : p<0.01.

Table 4. Daily intake of nutrients at 0, 4 and 8 weeks after carrot juice, S-carotene and placebo supplementation

Carrot juice (n=18)

B-carotene (n=16)

Placebo (n=14)

Nutrients
0 wk 8 wks 0 wk 8 wks 0 wk 8 wks
Energy (kcal) 1975 + 169 1730 = 99 1551 + 125 1870 = 174 1776 = 182 2273 + 283
Protein (g) 90 = 12.2 72 £11.7 63 £ 5.6 73 £ 15.9 71 £ 95 73 £ 16.0
Fat (g) 63 £ 7.7 46 = 8.1 49 =55 62 = 11.9 49+ 7.4 43 = 10.3
Carbohydrate (g) 243 £ 15 270 = 29 224 + 18 252 =21 260 = 25 303 + 34
Calcium (mg) 562 *+ 55 427 + 86 545 + 96 589 + 3 561 *+ 85 564 + 122
B-carotene (1Q) 3074 £ 725 2817 + 697 2909 + 495 2882 + 98 3079 £ 929 1912 + 234
Vitamin C (mg) 552 £ 7.2 54.5 = 10.6 60.5 + 2.9 755 £ 9.0 552 £ 7.2 54.5 = 10.6
Vitamin E (mg) 123+ 1.7 14.8 £ 35 10.7 £ 1.7 9.6 = 14 123+ 17 14.8 = 3.5
Vitamin A (xg RE) 771 + 125 606 *+ 122 664 * 80 673 = 98 655 *+ 166 602 £ 20
Retinol (mg) 160 * 38 94 = 14 118 + 22 117 £ 25 82 = 23 124 + 28
Flavonoids (mg) 82.8 £ 11.5 56.3 = 6.4 57.7 = 10.9 68.2 = 0.9 797 £ 79 67.4 = 0.2
Carotenoids (mg) 145+ 18 14.7 £ 3.9 131 £ 29 164t 1.4 142 £ 34 154 + 3.8

All values are means *+ S.E.

Values are not significantly different at 0, 4 and 8 weeks among groups and within groups

3,500 b 300 T
g 2,800 |- ab - g ®or . -
I S 200 Fig. 2. Plasma o-tocopherol and
% 2,100 - f y-tocopherol of 0,4 and 8 weeks
© S 150 - after supplementation. Significant-
5 L4001 s 100 - ly different from week 0 and week
. g 8, 1 p<00L, *++ : p<000L Va-
o I 50 1 lues within each row not sharing a
0 | | | 0 | | | .colmmonlsuperscript letter are stat-
owk8wk  Owk8wk  0wk8wk owk8wk  Owk8wk  0wk8wk istically different at p <0.05 (one-
Carrot juice  j-carotene  Placebo Carrot juice  j-carotene  Placebo \S,;:/al"lyoéTeOSXA and the DUNCAN po-
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Fig. 3. Plasma a-carotene and p-
carotene of 0,4 and 8 weeks after
supplementation. Significantly dif-
ferent from week 0 and week 8,
#=x 1 p<0.01, ==+ 1 p<0.001. Values
within each row not sharing a com-
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test).
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