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Cariogenic Potential of Nutritional Supplements for Children on Bovine Teeth
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——Abstract

An in vitro study on cariogenic potential of four over-the-counter nutritional supplements for children was
performed. The experimental groups were four over-the-counter nutritional supplements. The positive control
group was 10% sucrose solution (S), and the negative control group was artificial saliva (T). The pH of each group,
the buffering capacities, acid production, the microhardness changes of the bovine teeth specimens were measured.

The pH of all experimental groups were lower than critical pH 5.5 where enamel demineralization starts. The
buffering capacity of the Hama Vitamin Pharm (Hamsoa Pharm Co., Korea) was highest, and the Smart
Chewable Vitamin A (JW Pharm Co., Korea) had the lowest buffering capacity. The reduction rates of the pH of
the experimental groups were significantly higher than that of the negative control group (p < 0.05). The micro-
hardness of enamel of all experimental groups and the positive control group significantly decreased. In contrast,
the microhardness of enamel of the negative control group significantly increased after experiment (p < 0.05).
The reduction rate of the microhardness of enamel of the Hama Vitamin Pharm (Hamsoa Pharm Co., Korea)
was significantly higher and Hikid Plus (Sanga Pharm Co., Korea) was significantly lower than the other exper-
imental groups.

Key words : Nutritional supplements, Cariogenic potential, Erosion of bovine tooth, pH cycling model
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27471%21% Smart Chewable Vitamin A(JW Pharm Co.,
Korea), Hikid Plus(Sanga Pharm Co., Korea), Hama
Vitamin Pharm(Hamsoa Pharm Co., Korea),
Hemoteenteen Kid(Ildong Foodis, Korea) 4%2 f<9l& A
A tHTable 1). ¥4 2T 10% A< Al 284 aL,
SANETFLZE Q3B (Taliva, Hanlim Pharm Co.,
Korea)< Ar&stdth. Q13 100 mL & 242 1 g
carboxymethyl-cellulose, 84 mg NaCl, 120 mg KCI, 15
mg CaCl:, 5 mg MgClz, 34 mg K.:HPO.©|# pHE 7.0°]t},
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ofdol g A 4F ¢ iz 2F 20 mLe pHE pH

10% A% &< 50 mLE pH 7.07H A% st=d 284 0.1
N NaOH¢®| #3924 ¢F5< S4 skt

ojdol g JgA 4% 2 T 2% §9 10 mLe} brain
heart infusion broth(BHI, Difco, U.S.A.) 10 mLE w3t
A £3tete] A7 tubeo] ¥ S. mutans MY 1 mLE
A7FstGAth. o] 892 37T 12417 st on, 2413t
vit} wjeF & Wald pHE pH meter(Digital pH meter,
Hanna Instruments, Italy) & 33] 23 8lo] HaS 73kt
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2) FRAA = 57

A7 =54 7] (MHT-10, Anton Parr, Austria)& ©]-83
o] 200 gm®] o2 1027 st AlHe] T4 FHE
VHN=Z 2339t 24 23 10718 &A= sy she] & A
Ao Axr} vls=ebA skt SPSS T2 a#o] FAF 4
H & Fo2F AR A% (ANOVA & LSD post hoc test) S %
3 Azt Bl Ao|7t frefahA] sk I8kt p
>0.05).
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meter(Digital pH meter, Hanna Instruments, Italy) & = 8Uzte] pH ¢t RS o &gt APES Al £ 2t A
Batlch. 2t T 394 2% ¥ BAE T FARS oI ERRAAES S35t A9 AF EeA
3= Aol & wlF A VHNS 7| o2 o] ZHvAE =
3. g5 2 o 7a8< TS
olglo] g JdA 2.5 g& TR/ 50 mLol|l &agh &3
Table 1. Classification of experimental and control groups
Product name Chief ingredient Sugar Alternative sweetener
Smart Chewable Vitamin A (SC) vitamin A glucose xylitol, sorbitol
Hikid Plus (HP) calcium glucose sorbitol, erythritol
Hama Vitamin Pharm (HV) vitamin B1 lactose xylitol, mannitol
Hemoteenteen Kid (HK) iron lactose xylitol, erythritol
10% sucrose (S) Sucrose, DW
Taliva spray (T) Calcium chloride, etc
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6. A4 &4
B AT B4 A E flste] SPSS 11.5 Z2aS o] %
FTh A £4(ANOVA)S B8 & 7He] Aol & HHs

, Ax o)A AR (LSD) o7 AE ARt 89 Bet
H <3 A€ Al sl A 5o Hgd £9e] 7
3= U E -4 (Paired t-test)S ©]-&3lo] 4 O]'M
Hp = 0.05).

ol

2. M

Il ol A%
1. KA M=

ojglo] g Al A AL AT APt 4F<] Hit pHe
4.1401% HV7} pH 3.602.& 714 weka, HP7} pH 4.802
2 7P =kt Atz S pH 6.3001H, e 470

o] pH 25 &3] A pHOl 555t} ¥tk (Fig. 1).

6.30

SC HP HV

HK S

Fig. 1. pH of experimental and control groups. The pH of all experimental
groups were lower than critical pH 5.5 at which point enamel demineral-
ization starts.

Table 2. pH difference of experimental and control group
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2. 245

#4552 pH 7.07H4 o]2=d 223 0.1 N NaOH 42
= Zolee o, AT 459 W 6.68 mLola HV7}
11.01 mL& ymA] ddast ¢4 tizael sEn fefsi
2 gkl Uegt(p < 0.05). 713 #= ekl sCe
2.94 mLE WA AdTEt frefshAl Askem (p < 0.05),
Fd izl 89 #4552 0.019 mLATHFig. 2).

Ao

T

ofglol§ FYAS AT A AT 12417k o] Fol e =
£ A0l pi 5.5 el B vebact W AF Az
o W pH AAEL 24.06%9°0, Y 2 & HPR

26.56%°]3L 71 A2 T HVE 20.58%AtF. 471¢] &
T2 Fad T SO 32.85%ETH FostAl @} tHp

A

0.05). &4 izl Bl S ¥e A% 18.57%9 #Aaes
Hol gl ARATS &4 xd TR f9sH & o]
YelthHp < 0.05) (Table 2).

= 11.01

HV

SC HP HK S

Fig. 2. Buffering capacity of experimental and control groups.
S = positive control group

One-way ANOVA test (p < 0.05)

* : Significantly lower buffering capacity than HV

a : Significantly higher buffering capacity than the SC

Group pH before Incubation pH after Incubation Reduction Rate (%)
SC 6.6010.00 5.03+0.05 23.734+0.87*
HP 6.40+0.00 4.70£0.00 26.5610.00*
HV 5.6610.05 4.50£0.10 20.5840.81*
HK 6.3010.06 4.70£0.00 25.3940.00*
S 7.0040.00 4.70£0.00 32.8540.00
T 7.0010.00 5.70+0.00 18.57£0.00
S = positive control group, T = negative control group
One-way ANOVA test (p <0.05)

*: Significantly lower reduction rate than S
a : Significantly higher reduction rate than T
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Table 3. Demineralization of enamel of bovine tooth

Group VHN before Demineralization VHN after Demineralization VHN Difference Reduction Rate (%)
SC 383.75 £ 39.95 327.59 + 2141 56.15 & 25.42* 14.23 £ 5.49*
HP 383.93 £ 40.94 364.23 1 38.42 19.70 £ 10.01* 5.09 £ 2.46°
HV 379.63 £ 39.40 214.52 £+ 40.82 165.10 + 53.60* 43.07 + 11.84°
HK 381.28 £ 38.96 306.36 £ 35.37 74.92 £ 15.50* 19.69 & 4.07*

S 378.15 4+ 39.95 353.63 + 32.63 24.52 + 16.62* 6.30 £ 3.96°
T 373.13 &+ 41.67 376.93 + 40.91 (-)3.79 £ 17.93* (-)1.17 &= 4.77
S = positive control group, T = negative control group
Paired t-test (p < 0.05)
* : Significantly different between before and after demineralization
One-way ANOVA test (p <0.05)

a : Significantly lower reduction rate than HV
b : Significantly higher reduction rate than HP

7}¥atS r/‘r(p < 0. 05)
2 s A oA A Gte] 4
20.52%°]a, AdT &
ol 43 Es gEEn
o ol =3 THp < 0.05). HP= 5.09% % A& FollA
Vg dston], yela 4gEs 5218 Aol BATHp <
0.05). ¥ d=TQ S HAaegL 6.30%= HPE ALg 3
el AyrEe wgton, &4 dxadd T 23814 1.17%
e

el FHnAE =7 S7FekdEH(p < 0.05) (Table
3).
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7} pH 4.802.2 7FF =)t} &g diz27<9 S& pH 6.30%
o AT 4 B 23] JA pHR 555G ¥ ARE B
AcH(Fig. 1). ol& 2 YA 58 A 2 pHE Qlgh 324
Zo| LA delFt
Lingstrom 5”& X&l¢] pH7}
=7t S7ketta kit Van Ruyven 572
AFFES] A 22 pH(<4.4) MAERZ FAAHAY B
stttk A W ©skE tiabes 2lof $-2]0] s = 58
g 93 g}t BE dAbE g@eslE FolA A M 5
2 sl A AYrt old tdeRE Aot mutans
streptococcl w5 X712, XH 7149 245 WS
ot 2 23 g W A2 e—rﬂgl ZA= pH Ast 8%
AT A Wl A X e 25l S7keke

"ol 3@ Ao] 43 ol e Aef pHet %

2~ 010 O
T omTm s

Ao ezbd -4
F2o] B

A=
—

[e)

> 2L

A
o
R

-
[e]
2

236

'

i

fo 1 o
<z
I )

N
o
fo Ho e o
1
olN
o
off
b
-y
i)
il
aa,
5

cose

Lo
=2
=

ol

o,
o

>,
o]N =

o I

MK e

ot ﬂﬁ —N

o
>,
Y
re,
-

E e

o—%

S 97 Huskit Sgan €72 AF wWE B A
H3lo}l x|o} L2128 HAAA AL Huddn) & =9
1A=7 Ble] d5se ?7&0}71 93l 0.1 N NaOHZ
AHgstel pH 7.07H4] A8t 4l 59 $ees ikt
TR 25 mLE pH 7.07hA] WsA7]=d 283 1 M
NaOH= Fejatglon, o 52-& ojdlo]& AlgAl 20 mLe]
pHE 7.02 %3t 283 2 N NaOH-°4 o2 4552
2783} A= 01?011*1 4z 8

Mo ox
m

y 2

94%3011 ols)] JA &3 pHOl 5. 5&5}‘)"’ *Pé 73
& WelAl 28 fAE D F3kE7] ol g UrEhHaiﬂ, o]
Aop-219] =7} =SS HolErh(Fig. 2) &
pH7} 40 7W7he A F2 1f 4550] =
2 F T gpslEo] waE YPHE *J% =34
of 93& HAE F U= ES=

olglo] & Ao A AA Az Wi
Jit pH #2Aaee 24.06%01, 714 2 +&
7V 2L & HVEZ 20. 58/01°iv‘r 09 Adate
Z791 89| 32.85%E.t} 28| Sekth 543
S 9e ASE 18.5%9 HAaE&S Ho 4749
2 THY frolabAl =& #ho A
pH W3lE Table 2, Fig. 3% 2t} dAutdo=w

=]

!

N o B



7.5+

—m—SC
e HP
7.0+ «
A HY
b v HK
6.5 :"‘*""-f——-:‘:._, 2 s
L ]
v : N\ e «T
6.0 ¥ o
v
T 4
S 55 )
L ]
5.0 ]
L 4
45
ot
0 2 4 6 8 10 12

Time (hr)

Fig. 3. pH change of experimental and control groups with S. mutans by
incubation time. After 12 hours of culturing S. mutans, the pH of all four
nutritional supplements were lower than 5.5.

o] vk Azl whek pHZF A fHadte Ak B ul
% 12417 & Qe T pH7F 91t Z71ekiTh.

Fag v gol 54 Q4E grstEdA T EE 714
o|H mutans streptococci’} 8.3t X e 2QUFo 2 A
ZrETH? | Aranibar Quiroz 523)—8— XP%}Oﬂ A =E=W

go] A sl o F7kst] ¢
1;}3,_ EJ‘g}oﬂﬂr q])\]./ﬂo] .
BolA A%A oz ato) 2

2 99 43} 7 olglo

A = ﬂ]zﬂ Zapsli=2
xylitol®} sorbitol, HPel+= sorbitol¥ erythrltol Hvoﬂ

xylitol, HKol& xylitol#} erythritole] 3=l e}, A
NeE A ZAv 8ol = aspartame, saccharin, sorbitol,

xylitol 5] hEH o|H g AT EE Aol g8 stoz
AR A] e47] el 212 frdabA] gom, 53] xylitol&
mutans streptococci®] J4-& A8kl 2|ofxwe] AE F

4] 7hask A8 elne] 4 4AE e oRs Hob ¢
}\12 oﬂﬁ]—oﬂ ;g_‘,,]_ﬂ_ 5}24)

ARt JgAle e dothiy] fAg A o AT
o ¢4 WA AT 23 AF WA BAAY
=o] Aol 2 St el 28 HPoIN pH £BLIL
o[ g3, ol Ae AT ALK R 4B A NAL

237

J Korean Acad Pediatr Dent 41(3) 2014

e fo L

X

o M > O ¥ fr o (&

43 90l Ees] 9
wo 24 ) 23 kA A1)

o off ol

Ko
o,

AP TolA 7P Eske

o, WA AT «H z}OlE HAH(p <0.05). &4 o
279 89 AHAEL 6.30%% HPE A9g 371 A3d+E
o vskon, &4 2z TE 238l 1.17%%F folah
ERAT]A OJP Z7k8kth(p < 0.05) (Table 3). A2444
A AFEH o g SAAUA FFT 2 o] xFH <l

el o B 0] A P37} o] FoR Aoz o AR},

Valinoti 57 AlgA1S] 24, B4, QL] 525 5% ‘& |
7} pH7} SOk o]2 3t AJFo] B A% @37} HA dojd
tha H3ng vl Qo HPolq Aridos v 74488 Hol

Q

= A% HPO A% 4 Zao® Zgol 25% o1 &+
slo] 917] mjEoleta AteE

P2 A3 29 shet A E o] 83 A of 43
171 Wi el A Aol 724 W ke bdavs dA7F 9
10k, BAE ALY Xols BREYHY, BEVRE 59 %
l E}F)r AelA gl ostelA Wsts Ao AF At dFE
4 % It} Schilke 772 Abgre] 219k F7A 9] A Aot

A Aok e ot ok Ao frel gk o]z} glrk
1 &3, Camargo 52& AFge] xobrt} $-x)9] AobA
F7F 24 gAN A48 2via skgich. Camargo 572 At
o] AJokst 9219 73 TR D™ AdobAld ol 2hol7t

O

A

& ©
Age
=]

(e}
r:airkmi

N

;g—r

SthaL SHA3L, Zax S AV Hoksh $4)¢] 7t g WA
o A ¥ gHe] ato|7} itk akiTh. o] R % $A| & Algel
A|ote} s}8hA AW Be)A FRIF fARITH: Aol e
o 3AE A}k x|} o] &3t AFA A £ Y oA
g 2o7] Sk, & AdoM e A S ARSI

B oq_‘qu]}\ﬂ:— A gHE 278} odo| & o °E21191 A A

S, §A



J Korean Acad Pediatr Dent 41(3) 2014

=
i

B o

O

o

op
ok > o

f
ol
3
Hir
30
R

paut
|o

TV el A e
gad 7ng
B #9049 A
540 wrhm 39
olzfol] 2|3k HahaA
ER ST
21 Fo] ¢ o}
& B
A ZA}el]

N

L
B
%3

2
gy 93 H
ML HH o
tlo Jf@

&

oS

T —

()

i

o

é

=

o
o
o
o Mr oX

(3

o ¥ %
il
£
ol = N

ook & A o
=
@
-

ofje

0%
o,
rlo

X
k)
<
0
2,
o
__>f1_',‘
=
=,
>
rlr

o}

o L ofl & 3o

¢

o2

o

lo

=

)

£
>

0: fru

oz

)

> =

% e

—Ll

A

A o

oo o\}]i o
o o =
) 1> OW

:10

o

Al

rr

ioﬁl' (
;g
&
i
&
ol
&
o xo
o
B

2

)
1>
=
=
:?L_‘,
=

2

o ]
=
£l
o
N

L
A
%
.}N
o
>,\I

N
ol

off = Xt
W
At
=
>
o,

L

=2

jus)

- —
ol

K}
il
o
1>
¥ Hu
fo oo o

Aok g A9 F AL

)
o

ol e & §

-

oX
ki
o X0
W,

N

N

=)

Al

lo,

=)

[

oL %P

$o =

Mo =
. 18 9

e 1>
2 0o

o

N
52
bl

t X
o2
)
o,
<
zl
N
N
o>
o
ol
b
Bfil
Ho
S
ol
rir
pach
o
U,
fo
ol
2,
vl

—
my
ru

ofglo] g Al 24 fisol T LolRr] st =
Wl A Al 291 1371654 %F ool g FUA 4% Smart
Chewable Vitamin A (SC), Hikid Plus (HP), Hama
Vitamin Pharm (HV), Hemoteenteen Kid (HK)ll thgt A4
A 9 ATE ATt odo] & JUA| 452 HPTOE,
10% A2 (S)S A ;Hz:,l olF B (TS 24 R2Fo =
sttt AdF 2 gz pH*‘ =235ty A|58H 50 mL
o] pHE 72 %5+ 283 0.1 N NaOHY| H32 455
= ST S, mutans®] W ¥ & HE F 48213t v st
o pHe| ¥slE SAsA] 5= AT ESkT). dHFel 21
"] S8 2] WA AlAS 2083 B2 F QAFERA B
+ pH &8 29§ 8Uzt Fo] ¥
st} 92 WA A ARl ohed 2 A
ATt
o] JUA Y pHE 4T A3, &3] oA pHY 5.5
2 A7 Hel & AT 4l Fo2 YEisY 4%
Ak A3 HV7F 4550] 7H A A=E A= 1t

§ |
Aoz Yeyith ojdo] & A9 AT
THT fofstAl =Skth(p < 0.05). +4 {32
A}, 4F9] ARTH P 2T SAlA F
sHAl ZHaeti o, o4 el Te 239
nA7 =7 STk tHp < 0.05).

o]t Ao A ElH ne} o] o] W= ofglo] & I
Ae A 9 AFdA Ao} TS FEE F e 7

v
o2

-

Mol

WS e

tlo L @ gL

u ol
_I{Nt

N
~
i
Mo
4
_EL
@5}
@)
XN
2
r
o
of
()
2
= o
;
ol

EE
o X
Eoﬂﬁ
St
N

A% 233 & Ao dehgon, ofdlolg JUA 43
of FEAOZ ol Aol7} Y. ofelolg Gy 4]

10.

11.

12.

238

e OF $37] 93 =] o d Ao w AlgHr
References
Edelstein BL : Disparities in oral health and access

to care : Findings of national surveys. Ambulatory
Pediatrics, 2:141-147, 2002.

. HEO SH : The present condition & development for

labeling and advertising system of health functional
food. Food Science and Industry, 40:11-15, 2007.
Kim SH, Han JF, Kim WY : Consumption of health
functional foods by elementary schoolchildren in
Korea. Korean J Nutr, 43:161-170, 2010.

. Song BC, Kim MK : Patterns of vitamin-mineral

supplement use among preschool children in Korea.
Korean J Nutr, 31:1066-1075, 1998.

. Kim SH, Keen CL : Vitamin and mineral supple-

ment use among children attending elementary
schools in Korea @ a survey of eating habits and

dietary consequences. Nutrition Research, 22:433-
448, 2002.

. Park JS, Lee JH : Elementary school children's

intake patterns of health functional foods and
parent’s requirements in Daejeon area. Korean J
Nutr, 13:463-75, 2008.

Kim SH, Han JH, Hwang YJ, Kim WY : Use of
functional foods for health by 14-18 year old stu-
dents attending general junior or senior high schools
in Korea. Korean J Nutr, 38:864-72, 2005.

. Lingstrom P, van Ruyven FO, van Houte J, Kent R

: The pH of dental plaque in its relation to early
enamel caries and dental plaque flora in humans. J
Dent Res, 79:770-777, 2000.

van Ruyven FO, Lingstrom P, van Houte J, Kent R
. Relationship among mutans streptococci, ‘low-pH’
bacteria, and lodophilic polysaccharide-producing
bacteria in dental plaque and early enamel caries in
humans. J Dent Res, 79:778-784, 2000.

van Houte J : Role of micro-organisms in caries eti-
ology. J Dent Res, 7:672-681, 1994.

Dibdin GH, Shellis RP : Physical and biochemical
studies of Streptococcus mutans sediments suggest
new factors linking the cariogenicity of plaque with
its extracellular polysaccharide content. J Dent Res,
67:890-895, 1988.

Dodds MWJ, Edgar WM : Effects of dietary sucrose
levels on pH fall and acid-anion profile in human
dental plaque after a starch mouth-rinse. Archs Oral



13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

Biol, 31:509-512, 1986.

Sgan-Cohen HD, Newbrun E, Sela MN, et al. : The
effect of previous diet on plaque pH response to dif-
ferent foods. J Dent Res, 67:1434-1437, 1988.
Stephan RM : Intra-oral hydrogen-ion concentra-
tions associated with dental caries activity. J Dent
Res, 23:257-266, 1944.

Abelson DC, Mandel ID : The effect of saliva on
plaque pH in vivo. J Dent Res, 60:1634-1638, 1981.
Kim JB, Paik DI, Kim DK, et al. : Clinical preven-
tive dentistry, 4th ed., Komoonsa, Seoul, 314-315,
2005.

Hase JC, Birkhed D, Lagerlof F, Thornqgvist E :
Oral retention of glucose at pharmacologically
reduced salivary flow in man. Scand J Dent Res,
102:180-185, 1994.

Yu KJ, Choi EG : An analytical study on the flow
rate, viscosity, buffering capacity and inorganic com-
position of whole saliva. J Korean Acad Oral Health,
15:55-69, 1999.

Shin HS, Lee KH, Kim YH, et al. : The effect of fer-
mented milk on viable cell count and biofilm forma-
tion of Streptococcus mutans. J Korean Acad Pediatr
Dent, 36:358-366, 2009.

Lim HS, Lee KH, Kim YH, et al. : In vitro study on
cariogenic potential of syrup—form medicines for chil-
dren. J Korean Acad Pediatr Dent, 38:146-154,
2011.

Hur YW, Kim SJ, Lee KH : In vitro study of baby
food and breakfast cereal as for buffering capacity,
acid production by Streptococcus mutans, and syn—
thetic hydroxyapatite decalcification. J WonKwang
Dent Res, 1:167-176, 1990.

Loesche WJ : Role of Streptococcus mutans in
human dental decay. Microbiol. Rev, 50:353-380,
1986.

239

23.

24.

25.

26.

27.

28.

29.

30.

J Korean Acad Pediatr Dent 41(3) 2014

Aranibar QEM, Lingstrom P, Birkhed D : Influence
of short-term sucrose exposure on plaque acidogenic—
ity and cariogenic microflora in individuals with dif-
ferent levels of mutans streptococci. Caries Res, 37:
51-57, 2003.

Korean Acad Pediatr Dent : Dentistry for the child
and adolescent, 4th ed., Shin-hung international,
Seoul, 173-174, 2007.

Amaechi BT, Higham SM, Edgar WM : Techniques
for the production of dental eroded lesions in vitro. J
Oral Rehabil, 26:97-102, 1999.

Valinoti AC, Da Silva Pierro VS, Da Silva EM, et al.
: In vitro alterations in dental enamel exposed to
acidic medicines. Int J Paediatr Dent, 21:141-150,
2011.

Schilke R, Lisson JA, Geurtsen W, et al. :
Comparison of the number and diameter of dentinal
tubules in human and bovine dentine by scanning
electron microscopic investigation. Archs Oral Biol,
45:355-361, 2000.

Camargo CHR, Siviero M, Valera MC, et al. :
Topographical, diametral, and quantitative analysis
of dentin tubules in the root canals of human and
bovine teeth. J Endod, 33:422-426, 2007.

Camargo MA, Marques MMM, Cara AA
Morphological analysis of human and bovine dentine
by scanning electron microscope investigation. Archs
Oral Biology, 53:105-108, 2008.

Zax MS, Mayer I, Deutsch D : Carbonate content in
developing human and bovine enamel. J Dent Res,
70:913-916, 1991.

. Ban MJ, Jang EJ, Jo NC, et al. : Sweetener content

of common pediatric oral liquid and chewable tablet
medications. J Korean Soc Hosp Pharm PP, 8:93-
99, 1991.



J Korean Acad Pediatr Dent 41(3) 2014

Bovine teethdl| CHEt O{210|2 AAXN|Q| AR

ojgol g GUAle 4] el Faf Lol sle] oA Al <

A9 A7E ATt ofzlol & YA 452 AFTOR, 10% A
AET Y UE2Te pH, €%5%, AT, 932 HEgE 4l
AET 4% pH BF B3 A pHSI 5.58T W29kt

Chewable Vitamin A7} 7F4 Zhstct. 471¢] 24 =+ o

)
0

(e

£ Hama Vitamin Pharme] 7F¢ 331, Smart
Z7HT Fo5H =2 M TE EAHp < 0.05). $3A

Ao
W AT AA 23, 43 Adwd o izl BRnAAE st frolahl astdth(p < 0.05). A=

o
[
o
rlo
>
)
=]
ofy
=2
o
T
)
8
o
=
S
=
]
g
o
o
=
8
o
Ho
1o,
_0|L
X,
Hir
30,
2
o
~
oY
)
o
n
e
o
1o,
_O‘L
X,
e
30,
=
kel
A
(@)
o
o

240





