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Despite of a long history of the sulfur on the disease healing effect, there were limited ways of applying
sulfur to animal and human. We have developed the detoxified sulfur (non toxic sulfur) method to make
it practical and mass production possible through laboring for many years. This study practiced scanning
electron microscope (SEM), Energy dispersive X-ray spectrometer (EDS) and secondary ion mass spec-
trometry (SIMS) analysis to investigate the physicochemical aspect of detoxified sulfur. We also per-
formed the oral toxicity experiment to mice, and anti-bacterial test of the detoxified sulfur. Based on
the SEM, EDS and SIMS results, the united particles in the mass form with the similar component in-
tensity with the raw sulfur were observed, and hydrogen sulfide ion (HS-) component which is regarded

as a toxic matter, was decreased after detoxification.

Indeed, toxicity test on the mice (10 males, 10

females) showed no clinical, histopathological changes with the 5 times amount (2,500 mg/kg) of the
actual doses. However, the male-mice showed decreased in body weight by 23.6%, 24.3% in the 7th,
14th day, respectively, after detoxified sulfur. Moreover, the female-mice administered the detoxified
sulfur showed decreased in body weight by 28.7% (P <0.05) than that in the control group on the 14th
day. The result of antibacterial test on the detoxified sulfur showed antibacterial effect (27%) to inhibit
the growth of Staphylococcus aureus. It is shown that detoxified sulfur can be used as feed additive

and has an affect on the farm perfomance.
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Fig. 1. Scanning Electron Microscope (SEM) (A, C) and EDS
(Energy Dispersive X-ray Spectrometer) analysis of the raw
(A, B) and detoxified sulfur (C, D). SEM showed that the
particles of the raw sulfur was scattered, while ones of the
detoxified sulfur were massed. EDS analysis was appeared
that EDS peaks of raw and detoxified sulfur were both sim-
ilar aspect in the 2.3 ke V.
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9] C FEL weight7} 4.57% atomic©]| 7.97%°] 3}
o, HASZ C AHEHL weight7} 5.40% atomic©|
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6.0x10°0] it} HA&-3hof st S A 2] intensity=
7.0x10°0] Q1T HS- A o] i 30x10°0] 3 thFig.
2). duk §3bo) H|& HAG S AL intensity
= 46.15% AT AT, HS- ZEY intensity= 50%
ZaE|gt) olelet AnE Bato] S4B Hs-
SEAh fo4 A AATeS o 4 gl

Table 1. Analysis of ingredient of raw and detoxified sulfur

Weight% Atomic%
Element Raw-  Detoxified Raw-  Detoxified
sulfur sulfur sulfur sulfur
Boron (B) 23.35 23.61 45.22 45.10
Carbon (C) 4.57 5.40 7.97 9.28
Sulfur (S) 71.62 70.87 46.76 45.64
Iron (Fe) —0.09 0.10 —0.03 0.04
Lanthanum (La) 0.54 0.40 0.08 0.06
Total 100.0 100.0
™7 (A) Raw sulfur 71 (B) Detoxified sulfur
e element Intensity ’ 4_ element Intensity
g 1 S- 13.0x103 10 S- 7.0x103
SH- 6.0x103 SH- 3.0x108

3x10% 4 3x10°

Intensity (cps)
Intensity (cps)

v
=
L

5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50

Mass (amu)

Mass (amu)

Fig. 2, SIMS analysis of raw (A) and detoxified sulfur (B). S com-
ponent of raw sulfur was 13x10° in intensity and HS- com-
ponent was 6.0x10° in intensity in the SIMS analysis,
whereas S component of detoxified sulfur was 7.0x10° in in-
tensity and HS- component was 3.0x10’ in intensity. S com-
ponent decreased by 46.15% more than that of raw sulfur in
intensity and HS- component decreased by 50% in intensity.
This study showed that HS- component, a toxic matter, had
the significant decrement in intensity from this results.
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24 Al 2ot 281 AIF TR Y HARS
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AAIBHAT. =8 A7)l et &9+ bk @j

TEI gz 58 HFoA RHA Bo|g
St o] WAEE A gt

LDsR|: A}712] dojxl Axs B, WAlG3e &
oAl AlS kg & 2,500 mgf] &= FoIRS uf Al
Asw=ol AFFsHAY 719 &/4do] WEEA At
o]Fo] Atz n|fo] Kol HAFZo] ek LDsoA| =
o W 2,500 mgkg ol e & Ak

S. aureus X E. colio] tgt o8 FAIA} HA S

Table 2. Change of the body weights (g) in the mice administered

detoxified sulfur
Dose Sex
Grouy 0 da; 7 days 14 days
P (mgkg) (head) Y Y Y
Gl O Male (5) 28.43+0.82 33.34+0.75 37.14+1.01

Female (5) 21.1440.57 23.82+1.46 26.57+1.28
G2 2,500 Male (5) 28.12+0.52 31.87+0.94* 34.71+0.82*
Femal (5) 21.26+1.14 23.43+0.95 25.13+1.05*

*Significantly different from values of control group at P<0.05.
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Al&E Q@ F-&(Feed conversion) thZtof|A] 1.759]
3, FolFe 1572 Folo) AR apge] o o
3}911’% SHES R0l 9825%0]%laL, Fojt
U A
97%XKt} =okeh E3t, HAF Fofof gt
b WA ook, SAE AFSEHs 7]

FoF AR ] AL Folsta gk,

¢

N

=0
2
3

B fo ox rlo ol x2,

oﬂ-qmr

HAL L Z2LI0F OtA 24 2t

30,000 4=9] SA|(FE: Cobb)oll ARGl T
AlES ArEe] zzrom 03w e & w7k &
A%k &, A Yol ZEANHT) sEo] IS

Table 3. Comparison of the OD value of bacterium in the media
with detoxified sulfur or antibiotics

. . o Detoxified
OD Media Detoxified Antibiotics .
. Bacteria  sulfurt
value control  sulfur +bacteria .
bacteria

S. aureus  0.000  0.016 0.044 0.241 0.177
E. coli 0.000  0.007 0.012 0.617 0.591

Korean J Vet Serv, 2012, Vol. 35, No. 3



202 QIEY - REH

I

4zl

fob

Table 4, Change of body weights in broiler administered raw and
detoxified sulfur

Group  Heads Before weight After weight = Weight-gain
Control 20,500 185 ¢ 1,058 g 873 g
Treated 20,500 179¢g 1,084 g 905 g
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NH* (ppm)

2 — Control P
=== Detoxified sulfur

N\ N\
) —_

3 5 7 9 1 13 15 17 19 21 23 25 27 29 31 33 35

Time (hour)

Fig. 3. Flow of ammonia gas (NH3+) concentration of control and
administered detoxified sulfur group. The result of the sec-
ond measurement of ammonia gas concentration revealed
detoxified sulfur administration to the broiler chicken pro-
duced less ammonia gas than control group.

o} ZSA AR AE9] eicosanoic acid7} O Rt
(0.605%)°f| H]3l FofH(0.55%) N A @A SHA Fas
AE=d|, o]AL eicosanoic acid AE F Zof
arachidonic acid®] w=7} t)23(0.276%)°] H|& &
70.196%) A F-od AA skl 7] wmolth
(P<0.05). g1 =7 &322l PG-2 (prostaglan-
din-2)9] = &2 0] arachidonic acidQ]l A2 7otstH
29 594 avte}l o] Sle Aow Helth
T o2 EAL AT Fiwo] £2 vaccenic acid
7F 2ol Ae AEEA ko, HARS Fo
oAl mEH0.09% R 0.08%)0]A|NE HEE AT
(Table 5). FE3} oju|i-Al AL EASH Ay}, threo-
nine, serine, glutamic acid, leucine, tyrosine, phenylalanine,
histidine®] Z7}=l= S YERY I tHTable 6).
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Table 5. Analysis of fatty acids in Pectoralis thoracica of fowl
administered raw and detoxified sulfur

Table 6. Analysis of amino acids in Pectoralis thoracica of fowl
administered raw and detoxified sulfur

Fatty acids Control group  Experimental group Amino acids Control group  Experimental group
Myristic acid (C14:0) 0.98+0.03 0.91+0.04 Cystine (%) 0.27+0.00 0.26+0.01
Palmitic acid (C16:0) 26.6+0.64 27.5+£0.70 Methionine (%) 0.54+0.01 0.52+0.01
Palmitoleic acid (C16:1n7) 6.97+0.59 7.45+0.47 Aspartic acid (%) 2.13£0.04 2.15+0.00
Stearic acid (C18:0) 6.64+0.28 6.42+0.38 Threonine (%) 1.0540.02 1.07+0.00
Oleic acid (C18:1n9) 45.0+0.90 45.2+0.23 Serine (%) 0.88+0.02 0.91+0.01
Vaccenic acid (C18:In7) 0.00+0.00 0.06+£0.05 Glutamic acid (%) 3.38+0.06 3.45+0.03
Linoleic acid (C18:2n6) 12.10+1.10 11.00£0.86 Glycine (%) 0.98+0.03 0.98+0.01
y-Linoleic acid (C18:3n6) 0.12+0.02 0.11+0.02 Alanine (%) 1.43+0.03 1.39+0.05
Linolenic acid (C18:3n3) 0.71+0.06 0.65+0.03 Valine (%) 1.05+0.03 1.03+0.01
Eicosanoic acid (C20:1n9) 0.61+0.01 0.55+0.03 Iso-leucine (%) 1.02+0.02 1.01+0.01
Arachidonic acid (C20:4n6)  0.28+0.09 0.20+0.08 Leucine (%) 1.9440.03 1.96+0.02
Total (%) 100.0 100.0 Tyrosine (%) 0.73+0.03 0.76+0.01
Saturated fatty acid (%) 34.24+0.51 34.80+0.43 Phenylalanine (%) 1.04+0.06 1.10+0.16
Unsaturated fatty cid (%) 65.76+0.51 65.20+0.43 Lysine (%) 2.16+0.10 2.10+0.03
-Mono (%) 52.85+0.83 53.24+0.58 Histidine (%) 0.86+0.07 0.87+0.02
-Poly (%) 13.00£1.52 11.96+0.95 Arginine (%) 1.40+0.02 1.4140.04

Proline (%) 0.84+0.04 0.85+0.02

Data are expressed as the mean+SD.
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