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Abstract: This study’s purpose is to research the antioxidant power of Calaguala (Polypodium leucotomos, PL) as
an oral supplement: Calaguala, a native of Central America, is a fern which belongs to the family polypodiaceae pro-
tecting the skin from the ultraviolet and active oxygen free radicals. The total 14 volunteers, each female 7 & male
7, were divided into 2 groups, then exposed to UV for 30 min after taking Calaguala and placebo. The total anti-
oxidant capacity (TAC) was analyzed by taking the blood samples from anticubital vein 3 hours after UV exposure.
First, Calaguala siginifcantly decreased the concentration of active oxygen free radicals 4 weeks later. The concen-
tration of active oxygen free radical in PL group declined more than placebo group, when measured 30 min and 3
hours after UV exposure. Second, Calaguala did not significantly increase TAC 4 weeks later, but significantly de-
creased TAC 3 hours after exposure, when compared with placebo group. Now days, the photo allergy and photo
aging caused by air pollution and ozone destruction have drastically increased, and thus the amount of UV radiation
reaching the earth’s surface increased. The increase of active free oxygen radicals resulted in accelerating the diseases
and aging. The first superficial protecting protection by reflection & dispersion and the second body internal pro-
tection by taking oral photo antioxidant such as Calaguala should be continuously researched.
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Table 1. Technical Statistics

N Scope Min Max Mean Stapdgrd Variance
deviation
Age 14 9 36 45 3986  3.085 9.516
Weight 14 44 45 89 6350 14575 212423
Height 14 25 156 181 169.79 8229  67.720
Effective
number
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Table 2. Independent Samples Test Reagrding Age, Weight and Height (X: Equal Variance Assumed, Y: Equal Avriance
Not Asssumed)

Levene's equivariance test Homogeneity t-test of mean
P Value Mean Standard 95 % Confidence interval
F P Value t . .
(two sides) difference error Lower limit Upper limit
Y 0.396 0.541 0.334 0.744 - 3.151 4.294
Age 0.571 1.708
X 0.334 0.744 - 3178 4.32
Y 0.092 0.766 0.444 0.665 - 13.952 21.095
Weight 3.571 8.043
X 0.444 0.665 - 14.06 21.203
Y 0.12 0.735 0.282 0.783 - 8.657 11.228
Height 1.286 4.563
X 0.282 0.783 - 8.658 11.23

Table 3. Comaprision of TAC before Clinical Test (X: Equal Variance Assumed, Y: Equal Avriance Not Asssumed)

Levene's equivariance test Homogeneity t-test of mean
Significance Slgnlflcgpce Mean Standard 95 % Confidence interval
F babilit t probability diff
probabliity (two sides) Crerence error Lower limit Upper limit
0.211 0.837 0.01714 0.08144 - 0.16029 0.19458
0.688 0.423
0.211 0.837 0.01714 0.08144 - 0.16166 0.19594
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Table 4. Comparision of TAC after 30 min. UV Expose (X: Equal Variance Assumed, Y: Equal Avriance Not Asssumed)

Levene’s equivariance test Homogeneity t-test of mean
Significance S1gn1flc§pce Mean Standard 9 % Confidence interval
F babalit t probability diff
probabaiity (two sides) ~CHrerence error Lower limit Upper limit
Y 0.124 0.73 2.213 0.047 0.06 0.02712 0.00092 0.11908
X 2.213 0.049 0.06 0.02712 0.00045 0.11955

Table 5. Compariosn of TAC after 3 hours UV Expose (X: Equal Variance Assumed, Y: Equal Avriance Not Asssumed)

Levene’s equivariance test Homogeneity t-test of mean
o " ) .
Significance Slgmﬂcéﬁce Mean Standard ~ %° % Confidence interval
F babalit t probability diff

probabality (two sides) _ierence eMOr 1 ower limit Upper limit

Y 0174 0.684 4.682 0.001 0.10143 0.02167 0.05422 0.14863

X 4.682 0.001 0.10143 0.02167 0.05407 0.14879
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AP PLES SIokE el B frelvlel &
o7} e,

“ohRI7b  PLS) Slokeel Bk frelvlel &
o7k A,

Homogeneity t-test of mean

95 % Confidence interval

Significance probability Mean Standard
t ; Mean .
(two sides) difference error Lower limit  Upper limit
Paired 0.223 0.831 0.005714 0.0677882 0.0256215 - 0.0569793 0.0684079

Table 7. Comparision of Free Oxygen Radicals Change before Clinical Test (X: Equal Variance Assumed, Y: Equal

Avriance Not Asssumed)

Levene's equivariance test

Homogeneity (-T test of mean

Significance Slgmflc.a.nce Mean Standard 95 % Confidence interval
F babilit t probability difs
probability (two sides) ifference error Lower limit Upper limit
Y 0.007 0.934 - 0.042 0.967 - 0.857 20.284 - 45,052 43.338
X - 0.042 0.967 - 0.857 20.284 - 45,053 43.338
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Table 8. Comparsion of Free Oxygen Radicals after 30 min. UV Expose (X: Equal Variance Assumed, Y: Equal Avriance
Not Asssumed)

Levene's equivariance test Homogeneity ¢-T test of mean
Significance SlgmflC‘a-n% Mean Standard 95 % Confidence interval
F babilit t probability difs
probabiuty (two sides) Hierence error Lower limit Upper limit
Y 0.896 0.363 - 252 0.027 - 21.714 8.617 - 40.489 - 29
X - 252 0.032 - 21.714 8.617 - 41.165 - 2.263

Table 9. Comparsion of Free Oxygen Radicals after 3 hours UV Expose (X: Equal Variance Assumed, Y: Equal Avriance
Not Asssumed)

F2|7| Hs} "l
919} g FES AW u), PYAho] e t-test
g Aviuw spe] test guk
AT/ PL#3 $19KEe] 3 h § B0
3 g,

Z )7l thgk 2kel 7k A o) flgol e F3idh
A7 ek ol E FaliA A el &) s
A zpol7k A9 fles Sl At Sk

o] SHelN FEE 27lolehs AHE & 5

Levene's equivariance test Homogeneity ¢-T test of mean
Significance S1gn1f1c§pce Mean Standard 9 % Confidence interval
F babilit t probability diff
probabiity (two sides) terence error Lower limit Upper limit
Y 4.265 0.061 - 2734 0.018 - 24.286 8.882 - 43.639 - 4933
X - 2734 0.029 - 24.286 8.882 - 45238 - 3.333
Table 704 vrebd R} o] Ak 7P gk Hits HeS A E 7 Utk o] & SlA 1E 1F ZfolellA] 30
AT -0.042%F tgko] wg- W5 AvE S Qlnk & min ¥ G4 f2]7] ®ste]] 2po]7F PLAro] flokrE.
OlFES A 09672 #hoE FolEtEe] g = ot qka 21719 st o seldas o 7 Slok
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g 2y 7o) oy 2 9o FRolA FEAF 7HF shel t@e Awnd
-2.73401 31 AL st QlomE 0.018/2 = 0.009
* AR - PLaER $19F2] 30 min Feoll E494kA o] fogtEe] Ugs & F YoEE §oAFFE ¢ =
o] W3l ot 0.053t A AF7HEE 71AA - A7) ettt ol&
* 71 - PLro] Yokt Rtl 30 min $oll 2494k S84 3 h A wF F PLTO| gkt A4t
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SEAE 71 Shell A t3ke -25209 S A E 4= Q) 334 4F F PLZe| Y M c’EI7I B3} H|w
o]Z B FoFgES Awrd 002720 9 7AYo A M 45 F A4 F DAL FEI7 gEA
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Table 10. Comparison of Free Oxygen Radicals Change for PL Group after 4 Weeks

Homogeneity ¢-T test of mean

Significance probability

(two sides) Mean

difference error

Mean Standard 95 % Confidence interval

Lower limit Upper limit

Match 2.2 0.07 13.57143

16.31826 6.16772

- 1.52045 28.6633

H BASE
H after 30min
1 after 3hour

PLGroup 1W PlacebolW PLGroup4W Placebo4W

Figure 3. Compariosn of free oxygen radical between PL
and placebo group after 30 min and 3 hours.
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Figure 4. Free oxygen radical between PL and placebo
group in before and after compariosn.
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