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TARATIP PITAKSONG : EFFECTS OF DIETS SUPPLEMENTED WITH
VITAMINS C AND E ON STRESS RESISTANCE IN HYBRID CATFISH
(CLARIAS MACROCEPHALUS X C. GARIEPINUS) SUBJECTED TO LOW
TEMPERATURE AND ACID STRESS. THESIS ADVISOR: ASST. PROF.

SURINTON BOONANUNTANASARN, Ph.D., 105 PP.

VITAMIN C/ VITAMIN E/ HYBRID CATFISH/ LOW TEMPERATURE/ ACID

STRESS/ HEMATOLOGY/ IMMUNE/ Aeromonas hydrophila.

The present study investigated the effects of the co-supplementation of
vitamins C and E on growth performance and their accumulation in body of hybrid
catfish (Clarias macrocephalus x C. gariepinus). In addition, the influences of dietary
co- supplementation of vitamins C and E on hematological indices, blood stress
indicator and immune parameters when they were subjected to combinations of
thermal and acidic stresses were examined. A 3*3 factorial design in a randomized
complete design with five replicates (agquaria) was employed with 3 levels of vitamin
C (0, 500 and 1000 mg kg™) and 3 levels of vitamin E (0, 62.5 and 125 mg kg™). The
hybrid catfish were fed to apparent satiation with nine experimental diets for 10
weeks. Throughout the experimental period, dietary vitamin C did not significantly
influence the growth response whereas dietary vitamin E significantly did (P<0.05).
The interaction effects of dietary vitamins C and E were observed in growth of hybrid
catfish.

Determination of vitamins C and E in plasma, liver and kidney was conducted
after 3 and 6 week feeding periods. The interaction of the effects of vitamins C and E

on the accumulation of these vitamins on plasma and tissues was demonstrated, i.e.,



the sparing effect of vitamins C on E and the conditional effect of vitamin E on the
vitamin C concentrations.

The effects of dietary vitamins C and E as well as their interactions on
hematological indices, plasma glucose (Glu), serum chloride (CI’), plasma total
protein (TP), immune parameters, white blood cells number (WBC) and white blood
cells profiles were determined at weeks 4 and 8. While the supplementation of
vitamins C and E did not affect Glu and white blood cell differential count, it
influenced hematological indices, CI', TP, immune parameters and WBC. In order to
investigate the effects of dietary vitamins C and E on minimization of the modulation
of physiological and immune systems, Glu, CI', TP, immune parameters, WBC
number and profiles were analyzed after hybrid catfish were subjected to the
combination of thermal and acidic stressors. The results demonstrate that, except for
the reduction of serum CI, co-supplementation of these vitamins, i.e. for 4 weeks;
vitamins C and E at 1000 and 62.5 mg kg, respectively, for 8 weeks; vitamins C and
E at 500 and 62.5 mg kg, respectively, ameliorated stress and immunosuppressive
responses. However, supplementation ‘of-vitamins C and E could not prevent the
reduction of immune parameters of Aeromonas hydrophila-infected hybrid catfish

when they were subjected to the combination of stressors.
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Magnetic stirrer
Ultrasonic
Centrifuge
Disposable filter unit Y41 13 PVD, 0.45 pm
Tris-ascorbic acid- 2- phosphate
Acetonitrile (HPLC grade)
Ethanol (HPLC grade)
1, 5-Dimethylhexylamine
O - Phosphoric acid
Potassium dihydrogen phosphate
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Ascorbic acid

Potassium hydroxide

Distilled water

Hexane

Absolute methanol (HPLC grade)

Alpha-tocopherol (HPLC grade)

Thoma diluting red cell pipette

Thoma dilute white cell pipette

Improved Neubauer chamber 130 hemocytometer chamber {lQ1& cover glass

APYNNTOUNTLUDNNALIVUIA 1 ml



3.2.52 NADNaNTIAU

3.2.53 a'ladudn

3.2.54 Microhematocrit Capillary Tubes

3.2.55 nSesilumlesiFudifiadoauasaniy (Hematocrit Centrifuge)
3.2.56 yamsiaiianizre Iy Inaliu

3.2.57 Citric acid

3.2.58 Na,HPO,

3.2.59 NaCl

3.2.60 1{1 DI

3.2.61 L"]ﬁ;ﬁ) Micrococcus lysodeikiticus

3.2.62 Lysozyme chicken egg white

3.2.63 Plate 96 well

3.2.64 Multi pipette 8 309 G115 plate 96 well, 1311915 200 pl + Tip
3.2.65 Total Protein kit, Micro Lowry

3.2.66 Protein standard (Bovine serum albumin)
3.2.67 Polyethylene Glycol

3.2.68 Gelatin veronal buffer (GVB)

3.2.69 Formaldehyde

3.2.70 Trisodium citrate

3.2.71 Brilliant cresyl blue

3.2.72 Potassium phosphate buffer

3.2.73 Giemsa’s stain powder

3.2.74 Wright’s stain powder

3.2.75 Glycerol

3.2.76 Absolute methanol

3.2.77 Liquid glucose Kit

3.2.78 Chloride Set

3.2.79 LGL]%’E') Aeromonas hydrophila

3.2.80 0.85 % NaCl

3.2.81 Hydrochloric acid

3.2.82 Sodium sulfate
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3.3 I5MINAA0T

3.3.1 MINWAUNTNANDY
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a { [ o Y 9 o { a
Unauazlanonaade 4. hvdrophila 1Huar 3 Tu uazi aseadlreriniauvaiivay pH
g ydrop. U p

Y

o & o o a 1 a To
dnilunan 24 ¥ Tuq T Insziemgiiduiunun lisume

MM3139 3.1 MITANGUNINAADINIEATHIN UG INTUD Tuemstan

NNNISNAGDY IMAUY IMAUD DRITRITH [}

(mg/kg feed) (mg/kg feed) (é’h)
1 0 0 15x5
2 0 62.5 15x5
3 0 125 15x5
4 500 0 15x5
5 500 62.5 15x5
6 500 125 15x5
7 1000 0 15x5
8 1000 62.5 15x5

9 1000 125 15x5
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332 MSINLNDIHIS
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v & Yy 9 3 ~ a a 9 = ~ a ~
11 Wanldung ihueisinauIaiuuadr lumyusNuuaangungil 4 esrwaiied lag
a a a H [ [ 4 a 4
Ysuadmiunnanluemsganmsdangunmisnaasdlumsen 3.1 Tagwamsinizy

a a = a a =S d’
IndusuazIaniud luemslawaasluasen 3.4

Y a @ a A o J
m319i 3.2 Wsnardagaunldlumsiennsiar nazesdlsznoumaniiluemis

INYAL JotazupI01MISNIHNA
anlu 37
AMNOANADI 25
31917 12
a4 15
Judlzvas 10
g’ C% =

RPVEIRTE' 1

M19197 3.3 enlsznoumanil luomstan ¥ lunsnaass

Chemical composition (%)
Moisture 7.83
Crude protein 32.91
Ether extract 6.42
Crude fiber 4.51

Ash 9.10
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3199 3.4 USadmiuguazIanius luennsdawdazsnqunsnaaes

Expected level (mg/kg) Detected level (mg/kg)
Diet
Vitamin C Vitamin E
Vitamin C Vitamin E = L-ascorbic 2 — phospho a-tocopherol a-tocopherol
Acid ascorbic acid acetate
1 0 0 3.22 ND 2.62 ND
2 0 62.5 2.59 ND 3.77 56.41
30 125 3.41 ND 2.32 119.55
4 500 0 8.21 483.24 2.71 ND
5 500 62.5 9.04 493.72 3.24 56.06
6 500 125 8.17 481.38 2.76 120.89
7 1000 0 15.46 972.97 3.69 ND
8 1000 62.5 13.61 981.86 2.77 58.43
9 1000 125 17.07 962.91 3.19 124.52

NUL1e): ND = Not detected
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udagnin i sadieihiitigamaiuay pH duiiune 24 2 TuaitenFeuiiouAgiduiu
puuludume

334 mdmnzduami
Minsiagungilenid tazgaungiiiniu asivdadimsazalgeandiouly
. ,

A
o o o d o %
U1 o pH vouidlavaz 1 A59 1INMITTU

A32999A9A1T 19N 3.5

Y

MM13199 3.5 AUATNINTENTNNMITNAADY

Yoyya mitsald iteld
QuUNYIINIA 31.88+ 1.8 e
qmwgﬁfw 29.91+1.37 e
Mmsazawoondaniih 6.76 +0.40 mg/L
A1 pH 8.14 +0.46 -

335 msudeyainonsImIwIyaula 1azonsINIsen
' o < o,; o 4 ' Yy A g 9 g} o
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Joyariminemisn g 1y nazuiinmsmsvesilaniiomnudeyadaimssen lasmnldia
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Y
o %

Y v
Relative weight gain, RWG (%) = (hmiingaiie — hwviiniiudu) x 100

Y

Mminisudu

Y Y v
Specific growth rate, SGR (%/day) = [(Lntimingaie — Lniwiiniudu)] x100

v
F2ONANTIAYY

v v
Feed conversion ratio, FCR hinemnsn el

o

@

44 £
hmindarmuau
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g‘ll“ﬂ 3.2 Ysunasideanivive tazilsumasdaoauasoaniiuluy microhematocrit capillary

A Y ~ Y
tube UMY umiIgaa?
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¢ Vv
3.3.10 MINATITHMBIANNUAIEA

a d a L4 . .
PI5UATIZH Plasma glucose N151A512¥ng Ina l9a Liquid-glucose (GOD-

U

o

PAP Method) 1A% Enzyme Reagent adluviasaunl 1 adans m"lﬂamnamﬁﬂu 37 DAy a
= ) a L] 9 o ua/‘
woa Yananauasluvasa 10 Tulasans welidhiu m‘nammu 37 earnisandoa 11w
A o o 1 A A A I
na1 5 wii ihlTamganauudsinnueninau 500 w1 Tuwas Iaels Enzyme Reagent 111
Y
Blank 151 0 91nimiianganauuas lldwnaiaing lndannsuiasgiu
a ¢ ) a ¢ 7 q Y .
NIFIATICH Serum  chloride MsuAsIziinae lsa GL“]f“]gﬂ Chloride  Set
(Thyocyanate Method) 13 Chloride Reagent a4 lunanauda 1.5 iadans Yiadsuaslunasa
a [} @ 09; ~ a I o [ 1 {
10 lulnsaas werldidhiu dvhgurgiideuilunal 10 wid il fangandunasiainu
4 I @ QBII ) 1
19nau 480 w1 Tuwas Taold Chloride Reagent 111 Blank 151 0 viniuieganauueslyl
o 1 4
fAuramiaiaae lsgannsvlinsgiu
a d . a o =\ 9
M53AI12H Plasma total protein M152A512% 1UsAUT I TUWareun 19 Total
A 4 g’ I ¥ Yy 9
protein Kit (Micro Lowry, Peterson’s Modification) 139919WA18@ 198U DI 1 ldanududu
pglunsminasgiu dnlaasazatenard@ninigeaiadd | iadans Ay Lowry Reagent |

9
a aa

Hanaas waylmdniudsl
Y

Haaans maulidnnudsl

ﬁqmwﬂﬁﬁ'm 20 119 103 Folin & Clocaiteu’s Phenol Reagent 0.5

U

a

= Y A o o A [l
NPUNHNY DI 30 UIN m“lﬂaﬂmﬂﬂﬂauuﬁﬂumﬂ 500 — 800 UM

U

Eq_)e o_)e

Tuasg ué’aﬁmammmmu um@ﬂﬂmmmnmﬂmmmu Tagll Bovine serum albumin

=

(BSA) Lﬂuiﬂiﬁummmumafi"lwvsaTotal protein Kit
3.3.11 msannzvmgiasnusuylisums

MIANTIZH Lysozyme activity

WTINEITAZA1Y 0.06 M Phosphate citrate buffer pH 6.0, 0.09% NaCl Iﬂfﬁ?ﬁ
NaCl 0.225 g {AN@15815a2a18 0.06 M Phosphate citrate buffer pH 6.0 (15¢n9UA8 0.1 M
Citric acid US¥103 37.9 ml WauAY 62.1 ml ¥84 0.2 M Phosphate solution 32 lda15aza1e 0.06
M Phosphate citrate buffer pH 6.0 Y31195 100 ml) Y531015 92.5 ml uwdnl5unsdaeih b1
19718 250 ml 22 1dansazaiy 0.06 M Phosphate citrate buffer pH 6.0, 0.09% NaCl 51105 250
ml By lugiiuaunine 1y

(39914 Standard lysozyme 191 MANMANTY 0, 2.5, 5, 10, 15, 20 luTInsnsuae
liadansmeasazals 0.06 M Phosphate citrate buffer pH 6.0, 0.09% NaCl mm‘fuid Standard
lysozyme AT UTUAIY 1aZH10619 Serum ARDIMITATIZH a9l plate 96 QU viquaz

k4 v
10 luTAs803 ANY® Micrococcus lysodeikiticus AN 0.3 mg/ml (¥ M. lysodeikiticus

0.012 g {NE13ALA18 0.06 M Phosphate citrate buffer pH 6.0, 0.09% NaCl 40 ml 119111510139
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a < a [ o 1 (% ]
AapANTAATIEH) viguaz 190 lulasdaas avgdd 3.3 i I lmddudremTeave
A a S o A A A 0 A A Y
Uz 3 Tuil nimiviamganauudsinnue1nau 450 nm 1heonuuud1dn 30 1Ii 1a-
v 1 A = :Il
JasganaunaIdnns

o 1 A

Y v v
WganautaInswsnauAUMgaNaULAIRT N0l HANNAIGANA UL VDT

U

Standard lysozyme ANMIUYU 0, 2.5, 5, 10, 15, 20 luTpsnsuneiiadans Tadrans
< ' o b

iduasalagltanududuiunnu x uazldmganaunaailuunu y miniumaumsiduasa

udnhiaganauudvesdiededsundiumsautundunua lugunseniainw

Y 9 4 Ao
NUYUUDN lysozyme IUBINYUNY Standard lysozyme

J1aginalulav™

v 2
51 3.3 M5ANAD Micrococcus lysodeikiticus 438 Multi pipette 8 ¥041uMsAATIZH

lysozyme activity

d a Ia a 3 9 o
11531A312% Total immunoglobulin N33R 1zHBNY U InayausmTuden
a o = = A = a
M3ansz llsausanluwaran vag Tdsauvesnardnirmiumsanaznou lilsAusiia
k4
Tnay-aufae 12 % Polyethylene glycol 9ntiuianududuvos Tsauslunarau lau
o {1 < 9 { J a a 3
nuTlsAuvesnaanimiumsanaznounazla TusaundusuyTuTnayauniue
a o = 9 . . .
M35z Jsausinlunaraun 19 Total protein Kit (Micro Lowry, Peterson’s
. . Y 2) 9 9 9 9 1 )
Modification) 1199 19Wa1a@1A20111 DI 1% laanududueglunsvlinasgiu dnlaaisazaie
d' A 9 a Aaa a A Aaa Y 9 o osll ﬁld'
warduge1andn 1 4addns 1AL Lowry Reagent 1 Hadans wauldidduae1in

Y v
UMM 09 20 T 1A Folin & Clocaiteu’s Phenol Reagent 0.5 aaans wary 1xdnduae13n

Q U
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NN 30 w19 1l amaanauuaaluagig 500 — 800 W Twwas HAIRIUIBAY

Q U U

. . <
Wutuves1UsAunnsaasgiu Tasll Bovine serum albumin (BSA) 1iluTds@auniasgiu

=

5l QﬂﬁﬂuGlgﬂTotal protein Kit

Tdsauaeanarduidiunsanaznoulldsausialnayauaie 12 %

Y

1
as A A kY 9 o I v o
Polyethylene glycol 15N13ABIADINWAITUINIY Polyethylene glycol Tagliin DI Hudaii
Y '
azangldanududugaiiell Polyethylene glycol 12% wanlmdriuasingungiives 30
A o Y ~ I [ =~ =1 1 a aa 1
wid i lumieannusa 12500 seuaeui Wunal 10 wii gadiuld 1 Hadans ldvaoa
1A Aa Aaa Y 9 o 3 ald' a 9 =
T 1A deoxycholate 0.1 Fadans wauliidnuas 1ANgamngiidos 10 w1 1@ trichloroacetic

U 1 Y 2
acid 0.1 Haaans wauldduudni ludueaiunar 10 mi miugadiulanaliugdy

a

Y
9 A aa v A o aa Y 9 o
0LYNCNOUAIY Lowry Reagent | Uaaand WﬁuiﬁL%1ﬂulmuu1 DI1 Naaa@iﬂﬁniﬁlﬂ]']ﬂu

P a gy A A . . A aa Y Y o
a”hdqmwguﬁm 20 UIN AU Folin & Clocaiteu’s Phenol Reagent 0.5 HaaaA g weru vy
v
g
y 9
AUV

SBee

a9 A o o 1 1 Y o
NAUNOY 30 UIN m”lﬂ’mm@ﬂﬂﬁuum"lumq 500 — 800 ‘14111&&3“5]5 LAINTUIN

U U

SBee

wyealisaunnnimasgiu TaeTysaumnas iz ldiunsminasgv
Y Y

o 9 =Y a 1 ] = [ A 9 9 9 =) A " Y
UHUITADIUUVUADUNITLANUTITA N LT UAIINY Lllf)ulﬂﬂDTM!ﬂliJﬁlluﬂl@QIﬂiﬁuﬂthvlﬂQﬂ

ANAZNDUAIY 12% Polyethelene glycol UA19Za W10 MIA10UY 1 Tnayausuldnnauns

]
a

suyTulnayausow =  TdsAusawlunataw - Ts@uidiumsanaznoudlis  12%

Polyethelene glycol

MITUATIZH Alternative complement N1331A512H Ysz@nTammsiianuves
= I v 4 < A vy .
AONNANUS Aauilasan Sunyer and Tort (1995) A1UNAADALAIUNSAIY gelatin veronal
o <4 J1 A aa o
buffer (GVB) Usuanududuiianoaundlild s x 10" iyadnelaaans 90913351 1u plate
96 WUIU1 round-bottom microtiter plates Tavtitla GVB 50 luTasansaslunguiiaziinms
W19 Turquusninladsu 50 lulasansaslunauldididuudtidamsazateninvgui |
50 luTnsaasaslunaui 2 wauldidinu udatlula so lulasaasludamgui 3 Weveael
4 o a = a v Yy Ao o
(5989UATY 8 1qV MINTUAN GVB dnvquaz 200 TuTasaas vz laanududuvesdsuia
S a < a
8 viquiilu 20, 10, 5, 2.5, 1.25, 0.625, 0.313 1Az 0.157% auladeauaung 50 lulasaas aq
[ { :l a
Tunnwqu Taedi Positive control (100% lysis) Hunquitsznoudie 11 DI 250 luTasans
< Aa 1
wazidadeauadune 50 1uTnsans a9U Negative control (spontaneous lysis) 10 GVB 250
a < A a ) VoA a ~ <
luTasdas naziladoauasung 50 luTasaas ¥ plate TUunNgugll 22 esrusarBod 1u

nan 1 9 TusTagldnTeuvdinaoanal i plate 1ilumiesi 800g gainigil 4 osrusaifod
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I A A <3 A A 1 o 9 3 1

Wurnar 10 miieanaznewiadoauasunz i higniilduan viniugadiule 250

luTnsaas alu plate 96 nauUUDY flat-bottom microtiter plate 11111 3aA1gAnauULEINAIM
d’ a A o = =) [ .

s1nau 415 w1 Tuwas Uszaniammssihauvesaeundwudivibodly uivml sz

< 1 a o
ﬂWiulgfﬂ']ﬂﬂ”liWﬁﬂﬁﬂiWw Y/(100 -Y) ﬁ@ﬂill”l@lﬁ"llﬂ\i‘?ﬁu

Y =100 [Abs (A) — Abs (B)]/ [Abs(C) — Abs (B)]

nunoma: A = daulavesguiiaonsdsy
[

control
|
c =aulavos Positivdl_éﬁ‘rj}rol
i \‘1 iR
“ ‘1 - \‘ 1[

B = @ ulauoq Negative

H a 4
31N 3.4 7 plate TUNAATIEN Alternative complement



43

v o < A g’l A A A A @ < A
msuudiaaeavanivug Weudeataniastesiumsudsdiveudon
A18a15azan Dacies fluid (Formaldehyde 10 ml, Trisodium citrate 31.3 g, Brilliant cresyl Blue
g/ a = o @ 4 o <
1.0 g uaz 11 DI 1 an5) TaeldtuladmsuiRenaieiuiiadoav1d (Thoma diluting white
. A = A :/l . . = A Y v 1 A
cell pipette) AAABADIUA 0.1 INUUAA Dacies fluid D3IUA 11 12 1Adns1d1199979 1:20
1 Y 9 o ~ Qy ng 09.1’
e 19 NAUY 2-3 WA vead1Taza1e9d 3 Hea 1NUURIAAIUY hemocytometer chamber Q14
o Y 4 o o 1 4 { ]
Puu 2-3 widt i lhiudrendesganssai Taeldiasvets x 10 tfuluresiui 4 509 asa
1 9 v v o A @ < A :Jl Y
YUUU AN 1w ey v adnys W lugiin 3.5 Tasduda@env11iidesdiuues

hemocytometer chamber 11111AARY LAZ AU

o < 1 a A
%maummﬁ@ﬂﬂnmagﬂmﬁﬁmaamm

o <4 A A o Y 09: 1
= muaumma@mn%u‘u"lﬂmmmﬂlu 4 ¥4 x 2.5%x20

H ' { v o <
510 3.5 9049 hemocytometer chamber N 1F1iUS1WITAGOAY1
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Y =S % a < A S A ] 4 ay 9Yq ¥ Y
msdenduaziiunenyiainaenv1d ialiesiaeaasuuurua lag na il
Y Il
i lUuylu Absolute Methanol 15 w1# Wal3lduadszuna 20 Wi viead Wright-
Giemsa (giemsa’s stain powder 1.0 N34 wright’s stain powder 9.0 AU glycerol 90 Haaans
Aa aa 1 cr’ay g’ o
(a2 absolute methanol 2,910 Hadans) Tinua'laanald 3 w1 vemindu 1 — 2 viea vead
1 o 3 ay o g’ 4 %
Tnvalasenase 1919 3 1 vha'lad lédedeinivedanzneusonlivua wel3 17
° ' P ¢ A o A d A
wha'lad ldesndesgansseniionsinivuenyiladia@eayn
3.3.12 MR Aeromonas hydrophila
I k2 v 2 k2
VeI A. hydrophila 1081 plate euFoaslu Broth 1111w 35 essuwaifon
3 M) y A A o 19 g Y A Ly A
Wunat 24 ¥ Tue Juwdeadieniie1viis@eaiessn 1d1309194¥0A28 0.85 % NaCl NHIY
1 dy Y A Y Y ) zﬂy Aa Y o o F2 A dy 9
MINUF HAINAMNFRI a1 MIrTIuFeRaa1a1 1 Tag ea1uiedly 0.85
td' % 1 9 o [ 1 J . td' d‘
% NaCl N52ava1991821111/3aA1 Optical Density (0.D.) NANNE1IADU 540 W1 THIUAT
Y
o o 4 Aa A 1 Y] [
s nuaduuaiGely 1 laamas 1aen1599919aNUINTHLAazTEaUATIaL 10

1 AR UHUMIAINIT Pour plate technique (Rodina, 1972)

1.0mi 1.0 ml 1.0 ml 1.0mi

7~ TS D N\

Original

6 9 ml 0.85 % NaCl
sample (10" dilution) (102 dilution) (10-2 dilution) (10-4 dilution)
1.0ml

Mix with warm
agar and pour.

v Y
gﬂﬁ 3.6 MIMANUTUTUV YD Aeromonas hydrophila A8 Pour plate technique



45

d Aaa
3.3.13 MINUATTHAMNMIAOA
1 1 1 a a 4
ANULANANIEHINNgUMINAaImaluaazlaind Tasizimanu
11151U59U (Analysis of Variances, ANOVA) Ltagn18ninasinsenieilatosuileawainms
Aa A a A a a a9 Y a 4 ~
@SuINuduaz I ud l¥nsinsizvauununsnaasuuuuaneassalunisnaany
(] 4 a d 1 1 1 4
LUV (Factorial Experiment in CRD) 1ag3tA31sHAIANUUANAINIZHINAURAY 1Y
ussiazﬂa;uﬂﬁmaawf’faﬁ% Duncan’s new multiple range test AMUTONU 95%
Y

1 ' a A o Y 4 o Aa a
ﬂ'J’liJ!LG]ﬂGI’]\Tﬁgi'J'Nﬂa'lﬁﬂTﬁgTJfW’I!,LagﬂaTVIQﬂﬂ’liﬂlﬂiﬂ@ﬂ?ﬂu?ﬂﬂqmﬁam

o Aa Al ] 1 1 { 9 .
iuag pH A 'Jlﬂi’lgﬂﬂ'lﬂg'lll!Lﬂﬂﬁ’]\cﬁgﬂ'ﬂ\jﬂnﬂaﬂiﬂElsl,“]f Pair Sample T-test
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a Jd 9y a
NﬁlﬂTi’J!ﬂ§1Zﬁﬂlﬂ%&ﬂ!!ﬁ%ﬂ]‘iﬂﬂﬂ‘i]ﬂwﬁ

4.1 HaMIIAIZH

4.1.1  HAVRIMSE@IIMAUFINNVIMAUDIU 1T lMnem s ydulnvasi)an
ANgNHEN
=< a A a a0 v A a = [ a a
HAMIANYINITIEATUINNUFTINAVIN N UDABOAT 1IN T a L Tauaadly
v 1 Y
M3 4.1 Tagnu19931MIHNHINAI (RWG) 1agoaiimInsyau laduniz (SGR)
A Yo a A a egj a A dgl voA " Yo a A o
yosalasumsasudaniunsdosyiamuiuainngud 1 1a5umsasy wazidlioins
a O’Q =) 1 Al U [+ =) =) = =) =) 1 =Y =) 1 a =)
AnszoninaTmseniniatenisaidmuuduaziniudae NI AL Tanu ey
FUazINNUDUINTWAIWNAINAADAT RWG 1AZA1 SGR UANAUNUNMTASUINNUET 150
Aiud lulinanen FCR 1azoas1nsseadnilainngnidy
ANANTANHINDINAITIAT VI N UFNI0810A8INTLAU 500 Haansuao
nlanueIns (gas 4) A1 RWG waza1 SGR liuanasnnngui T 1d5unsiasy uans
AFUIMTUTINEI0E1UATINTZAD 1000 FAANTUADN 1aNTNOIMIT (A3 7) VAT RWG Lazal
SGR ganngui Wi 1dsumamsiasuediediiediagynaena
A A a A A U = =~ Y 1 A dg’ oA
MatasuIniuDiisIsgunsIiEalian RWG 1aza1 SGR INNAUINNGUN
Y
Ta'ldsumsasy Taswunmsasuiaiudimesosrans1naluszau 62.5 uag 125 aansuy
Apn laniueIM1s (gas 2 uag 3) dawaldandia RWG naza1 SGR geningui li'lasunis
iTuedNUNdIAYN1aDA
A A a A v A a AaA Y ! A d? VoA
MIATUINTUTIWAVINTUDTNATHAT RWG taza1 SGR INNAUINNGUA
Ta'lasumstasy uamsasuIaNuFuaz 3T UdINTZAU 1000 + 125 Haansuaen lansy

914137A1 RWG taza1 SGR hinananinngui T 1d5umsiasu
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3197 4.1 wamaaTuInNuGI WU INNU TuemsdamenianTyau Tn tazdnsims

= o e
seavedlmgngnnaunszezal 6 dilam

Diet Initial weight (g) RWG (%) SGR (%) FCR Survival rate (%)
1 2556+ 1.76  267.39+28.99°  6.19+037°  1.04+0.17 73.08 + 11.20
2 25.96 + 1.01 33193 +33.63"  6.96+037™" 1.17+0.25 75.74 + 24.09
3 2556+ 1.62  383.93+5534°  7.48+057°  1.06+0.18 81.49 + 17.51
4 23.89+256  290.17+3526"  647+043"  1.07+025 81.69 + 12.24
5 24.66 +2.41 346.77 +14.55™ 713+ 0.16"°  0.97+0.16 84.72 + 15.05
6 24.69 +2.05 344.50 + 60.16™"  7.07+0.67™"  1.06+0.22 84.56 + 11.89
7 2528+ 1.01 3313243523 6.95+039™  1.02+0.12 81.28 + 10.06
8 25.19+0.73 361.75+ 3458 727+036°  0.94+0.19 85.03 + 9.47
9 2557+ 1.45 304.12 + 63.76™ © . 6.60 + 0.76™  1.07+0.17 79.95+ 9.97
Statistical analysis (P value)

C 0.9353 0.9244 0.8952 0.3900

E 0.0037 0.0039 0.5155 0.7735

CxE 0.0106 0.0109 0.5749 0.9252

] FA
a, b, ¢, d A20NHINUANAN ULANUUANA NN WEDAN 18 THLUIAT (P < 0.05)

412  #aveImstaa i dImAud Nt uIMAVD I e msdanemazadmauduaz

Imdivdlunwanaan du nazlavesaangnwan

a Jd a a a A a A aa o d v A
HaN1SAATIEHUT A IM U uaz InuUdNsLezIal 3 ddaiaeidn 4.1

U

a 4

v Y ]
W‘]J’JT]J??J"I@I!TJ@]HJU"T)’LLQ%3@1%1!%11!‘1/‘!?1”IﬁiJHWﬁJ%‘L!G]”IZLI‘L]ﬂJ"Imﬂ"IiLﬁﬁJ Lﬁ’f)ﬁTﬂ"li’JmiWS‘ﬁ
9
‘ﬂﬁ]%ﬁli’JNWU’JTNlﬂJH“Tfllag’N]"Illl!%llufli’)‘ﬂ‘ﬁWﬁi’Jllﬁi’)ﬂ"liﬁ'%ﬁllﬂSﬂJ”IiusU’EN’N]”IiJ‘L!ﬁQﬁBQ
a A dgl a a a A 1 1 a a A
yialunargur mMsuvuvesdsuadaiuglue1nis llﬂJﬂJWﬁ@]’f)ﬂ"liﬁ%ﬁﬂJ’NﬂiJl!@lu
[ 1 Q' dgl a a = 1 Y 1a a a =
WAL LANUIINISIANVUVIMTUD Iuem1s dewaldlSuamsazauiaiugly

GRGYAGIGHN
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((Ju 51 ewserd ur g wwens,

CxE
0.0907
0.0839

e,

Vitamin E
g
9

-
ol

[
0.6738
0.0001

[

0.0001
0.0002

[ Witamin C

Vitamin C
Vitamin E

sUn

D_UD_Um
[ " T | Lo B

((Jur 5v) ewserd ur o wnoegpp

'
=1

¢
i

a1an

nan 3

Ia a A a Aa A
wamdugaz INIuo lunaraun

@
@

a

N 4.1 HanN13AUAT

Y

((Jur 5r) ewserd ur g wmrey s,

o O o o o R e
[ R ¥ =

CxE
0.0003
0.0001

..aaaaaaaﬁaﬁﬁq
Cllvielelelniolstelelelolelelely’

0.0001
0.0001

0.0001
0.0001

[ Avitamin @ BA Vitamin E

Vitamin C
Vitamin E

1.1.4.1.111111111
= SRR,

o o e 5 T e R P e P

sUn

_UD_U_UM
[ R " T | [ I = B

((Jur 5v) ewserd ur o wnoegp

8

¢
i

a1an

NI 6

Ja a A a a A
WImNugLagINUe luwarau

(A
%

a

N 4.2 HaN13AUAT

Y

U (P <0.05)

Fu1IA

a

|

aa

HUYHE): AIDNHITNUANAWNNULTAIANUUANA NN IWNTDAVDN

[

v @

q

ARUNUANANAULTAIANUUANA NN NTDAVOS

HUD (P <0.05)

a

FU1UINN

|

aa

Y]

%
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a Jd a a a A a a A ~ o 4
NNRaMIAATIEHUTINIMTuguaz Iandud lunaguinszeznal 6 dda

[ 9 v Y
a3 4.2 wundSuadmdunsdessialuna gy niugeavuaulinansiasy
ada a 1 U 1

1 Y
FUAINUAUNTZE21a1 3 dUA1¥ WenIINTFINU I LB IazIAITUDNONTNAT WA UMD
Y v 1 Y
myazanvlsuainiunsassrialunaiau TasnunmsasuIaiudluszdunmuay
Y a a A A d?l = [ a Aa a A [ d'
awalimsazanIniud luwarauunugauy Tuvazi@ernumsasuiandudluszaun

G
d? I 1 A a a a A ] = Y
’GIQ"’IJ‘L!ﬂlINﬁ@]@ﬂﬁ!‘WiJ‘]JﬁJTill'JGHEJL!“BKIHWEH?QHLGHHL@]EJ’JT‘IH

4.1.3 WaveIMI@3dIMAUFIINNUIMANUD IusamemsazanImNuduay

a a & e
Imdudlunuveslagngnuan

=1

a Jd a a a A a Aa A o A [ d @
wansans1zHlsadnluguaz Iadua luaunszeznal 3 dlad Ay

L1l

9 v
a

Y
1 a Y =) a a =Y a 4 Y] [
4.3 WUMMTALANIMTUNIADI¥ AT M TAUTUAILUTIamsasy mMsansiziilades v
WU UFLALINMTUDTONTNaTWNUaemsazaulsuaIanus ludy Tagwui1ns

0 Y ] Y
v ueaFinamsasuImiudluenviigdana limsazandaniud ludumuunau

N FFH re, -
[ +vitamin € Witamin E

2800 i
5 00 e 35 B
="l [ T [ oo
2600 = Lot 30 =
T sop | el o5 B
B s
T 400 0 o
O 300 | Ry ot ; 15
= =
g 200 3 1 'z
g 100 - M2 2 2 5 8
=kl Bl L Al Al s
0 0
1 2 3 4 5 & 7 a8 G
C E CxE

Vitamin C  0.0001 0.4918 0.9890

Vitamin E ~ 0.0001 0.0001 0.0001

d' a a a A a a A v A @ 4
5‘1]7] 4.3 wammmﬂwmmummmmmuaiu@‘umam 3 aa

Y

v o

NUBING: AIENHINUANANAULAAIANVUANA NN NFDAUDIUTINVINTUE (P <0.05)

ARV NUANA N UUFAIANUUANA N ADAVDIUTUIUINNUD (P <0.05)
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a Ia a A a a A o A [ d A 1
HaM AT IZHIMNUGLaz INIUa luauinal 6 ddaw ﬂﬂgﬂ“ﬂ 4.4 NUINNIT

v A

a a og/} a A 4 a a a o v 1
arauIntuniaesria ludguimsmuvuanlsuamaasy nsinsevilatesunwuin
v
INVUFLAINLUDTONTNaT WA UAeNTazaNlTuIadaNunIaeastaluay Tagnuin
A a a a = 1 9 A a a A @ A d?
mMaiulTaIaniuglueiisdawalddarinisasauIaiud ludumugavy lu

vuz@enunu My InMTud luomsdwaldmsazauianiudluduanas

. . 7 ... .
[ Jvitamin ¢ BH Vitamin E

0 00—
g 700 1 f 50 8
(=11 ]

EQr = M & o =
E 500 - 250 E
o4 T a0
£ e RS E
0y 300 54 150 [
= a a g#:‘ =
2 200 . 5 | K oo -8
Eom ] |4 3 E&ﬁ 2 00 8
- . | R q =

1 2 3 < 5 £ 7 2 g
() E CxE

Vitamin C ~ 0.0001 0.0034 0.0018

Vitamin E. - 0.0001 0.0001 0.0001
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NUBIHE: AIDNHINUANANNULAAINNUEANA NN NADAYDIUTUINNUE (P <0.05)

ARVNUANA NN UUFAIANUUANA NN ADAVDIUTUIAUINNUD (P <0.05)
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Vitamin C  0.0001 0.1488 0.1086
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ARVNUANA NN UUFAIANUUANA NN ADAVDIUTUIAUINNUD (P <0.05)
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M13199 4.2 waveInsasuInduFuazIaniiudden laianevesargngnwanluanig

Y
o

‘]J a = o ~ A A A o A
ﬂmﬂsﬂumﬂummmazmmmiﬂmummﬂumnqmﬁgmmz pH /1 N3gaeiIan

4 dond

Diet RBC (cell x10” L") Hemoglobin (g dI") Hematocrit (%)

Normal Stressed Normal Stressed Normal Stressed
1 21240.09° 1.71+0.13* 558+0.37" 8.88+0.88* 30.00+3.16" 32.00+9.22
2 220+0.09% 291+0.19% 594+026° 8.88+0.33* 34.60+3.21" 46.60 +6.88 *
3 225+009° 225+0.14 6.12+029" 1032+ 1.61* 3520+2.86  39.00 +4.06 *
4 221+0.06% 246+0.06* 6.10+049" 822+0.11* 36.40+2.07" 46.20 +2.17 *
5 257+005° 2.00+023% 7.64+0.67 " 8.78+0.98 37.20+ 130" 47.20+5.45*
6  256+0.04° 230+0.11% 8.12+0.43" 10.66+2.02* 36.80+ 1.30 * 43.40 +2.41 *
7 257+006° 1.88+020%* 8204035 7.88+1.15 38.40+1.52° 34.20+2.68*
8  2.55+0.05° 1.58+0.10* 8.06+042" 7.10+0.89 42.80+1.64° 31.00+4.18 *
9  259+0.07° 1.57+0.04% 826+0.39° 632+037* 42.80+1.92° 24.60+5.59
Statistical analysis (P value)
C  0.0001 0.0001 0.0001 0.0020 0.0001 0.0001
E  0.0001 0.0343 0.0001 0.0001 0.0002 0.0029
CxE 0.0001 0.0097 0.0001 0.6678 0.1298 0.2214
abed v ~

E4
AI9NHINUANANAUTANNLANA NN WA DAN I IR (P <0.05)

1 1 = 1) Yo )
* LLﬁﬂ\?ﬂ’NlllmﬂﬁN‘igﬁ’l'lﬁﬂa'lﬂﬂmlﬁ&’ﬂﬁ1ﬁ1ﬂiﬂﬂ31lﬂﬂiﬂﬂ (P <0.05)
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Mevenlmgngnnanluaniiy

a = o ~ A o Aa A o A
‘]JﬂmﬂiﬂﬂmflllﬂiJﬁﬂTJ%ﬂ’JulLﬂifJﬂLUB\‘]iﬂﬂLlTV]quﬁammg pH /1 nIgyeiian

8 dlat
Diet RBC (cell x10"” L) Hemoglobin (g dI") Hematocrit (%)
Normal Stressed Normal Stressed Normal Stressed
1 218+0.12° 2940.19* 6.50+022" 13.18+040* 3120+ 1.64" 6520+ 6.83 *
2 255+0.04° 1.98+0.05* 8.02+042° 6.68+0.30* 37.00+2.35" 37.40+2.70
3 2.63+0.05° 1.98+020* 834+053° 6.84+0.78* 4320+ 1.30° 48.20 +4.66
4 262+008° 285+0.10* 8.38+0.40  11.96+0.34% 37.20+2.59" 38.60+4.16

5 2.61+0.09° 2.65+0.07 10.50+1.00°
6 2.61+0.07° 2.65+044 10.98+0.97°
7 292+0.12° 2.58+0.03* 10.92+0.71°
8 296+0.14° 235+021% 11.04+0.67"
9 3.02+0.13° 3.08+0.09 11.24+097°

Statistical analysis (P value)

C 0.0001 0.0071 0.0001
E 0.0001 0.1296 0.0001
CxE0.0001 0.1689 0.0084

12.28 +0.26 *
11.00+ 1.11

1226 +0.11 *
12.30 +0.25 *

11.80 + 0.80

0.0001
0.0001

0.0001

42.80+1.92° 60.00 +2.92 *
43.00 +1.41° 3420+ 4.55 *
43.60+1.52° 32.20+2.17 *
43.40+2.19 ° 39.60 + 3.36

43.40 + 1.67 © 55.00 + 4.85 *

0.0001 0.0001
0.0001 0.9530
0.0001 0.0001

] Y
*2¢ FI9nHINUANANAUTANVLANAIIN A AN I UEMIAT (P <0.05)

1 1 = 1) Yo )
* LLﬁﬂ\?ﬂ’NlllmﬂﬁN‘igﬁ’l'lﬁﬂa'lﬂﬂmlﬁ&’ﬂﬁ1ﬁ1ﬂiﬂﬂ31lﬂﬂiﬂﬂ (P <0.05)
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4.1.6 WAVYRIMIAIWIMNUTIINNVINMNUD U IvITa1 Ao T dannuASLAUDS
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:
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0

1 2 3 4 3 6 7 8 9
Plasma glucose = C E CxE
Normal 0.7215 0.9981 0.9933
Stressed 0.0001 0.0001 0.0003

Al A O’ ' $ -7
UM 47 wamsasizriaing Inalunatau (Plasma glucose) ¥oarangnwand lasuns

U
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A A a A a a I~ Y] 4 = =1 1 a ~
@SN USLaZ N U wna1 4 ddey nseuneuseriinelanlnauaziain
v

Tasuanunisaiieanminiigavgiuay pH &1

Weg: * naasanuuananszninlanndrazdan lasuanuasen (P <0.05)

ARVNUANA NN UUFAIANUUANA NN ADAVDIUTUIUINNUD (P <0.05)
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a g A Yo
HaMs AT IzHAINg Ina luwalau (Plasma glucose) ¥o3dmgngnani lasy

a A a A a a A g (%% o A 1 a A A A A T
MstasuIMNuGLazIauuauma 8 ﬁﬂmﬂugﬂ‘n 4.8 NUMMTLETUINUUBINGIDYIN

9
@eanaluszdn 500 uag 1000 Taaniuaen lansuemisamisasielilsuang Inalu

9
o

A dg} A Y v =) 1 a A a A A 1
wmﬁmﬂm”lmwquumaﬂm"lmummmiaﬂ ua IuMsESuIMIUDINIg1uReIY

2

~

Y
WUNMTATUNITEAY 62.5 uag 125 Uaansuaon lansuomis Tuansarielilainlasy
= ) = 1 o anyy o a A a A v A a
ANINT YA mJsmmﬂgiﬂﬁmﬂmmﬂuﬂmﬁmazﬂﬂm'lﬂ AIUMSIATUINUUFTINNVINNY
dqgj 1 a d' [ a a o T A [ 1 Y a A
DUUNVNIMIIATUNIZAY 500 + 62.5 Vaansuaen lansuermisdwalilamysuang lna
lQ‘ 4%/ d' Yo =1 1 a A a =\ a a dd‘ [
"lmwquuma"lmummmfm LAMISIEATNIMUUTUAZINUUINTZAVS00 +125, 1000 +
a a o T A [ 1 A Aa A 42’ d' Yo
62.5 1az 1000 + 125 JaansuAon lanTue1vIs wu’mJamﬂimmﬂqiﬂmwquuma"lmu

a o | 1 a a A a a a a 1 a
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Plasma glucose C E CxE
Normal 0.5999 0.4157 0.5945
Stressed 0.0001 0.0001 0.0001

Al A O' ' H u
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Wema: * uaasanuuanaNszIndalnanazlainlasuanunion (P <0.05)

ARVNUANA NN UUFAIANNUANA NN ADAVDIUTVIUINNUD (P <0.05)
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a g o A o 1 A Yo = g/ A s
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LaTl]
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E B0 1™ 5 15
= 1 12 o3 a4 7 4 23 7 34
=
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0
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Serum chloride  C E CxE
Normal 0.0001 0.0770  0.0001
Stressed 0.0001 0.0001 0.0001
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Y a d 1 L [ o
sUN 4.9 wamsiasiziininaelsdludSu (Serum chloride) vowlagngnwani 1dsuns

Y
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Weme): * uaasnnuuanasznielannauazilani lasuanunsea (P <0.05)

v o
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Y
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WR: * naasanuuana19sEinlenatedann lasuanuaea (P <0.05)
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A10NHINUANANNULAAIANVUANANNITDAVDILT UL UT (P <0.05)

ARV NUANA N UUFAIANUUANA NN ADAVBIUTVIUINNUD (P <0.05)
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Total plasma protein ~ C E CxE
Normal 0.0001 0.0001 0.0001
Stressed 0.0001 0.0001 0.0001
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=1

Weme: * udasnnuuana sz nalannauazilarn lasuanunsea (P <0.05)

g

19NHINUANA WA ULFAIANNUANA NN ADAVDIUTUIUINNUE (P <0.05)

ARV NUANA N UUFAIANUUANA NN ADAVBIUTVIUINNUD (P <0.05)
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a d = .
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Total plasma protein ~ C E CxE
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Stressed 0.0001 0.0001 0.0001
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311 4.12 wansasizviar Tsausauluwarau (Total plasma protein) ¥o3argngnmaun

U

Yo a A a A a Aa A [ 4 = = 1 a
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< a { [ ] 1 a a
HARDAYIIFHA  Neutrophil ¥89da1i 1asunnuaTea liuanarsaintardnd lumsasy

9
a a o a 1 [ 1 a [ o < a
’JG]111L!‘i/Nﬁ’é]\1“]51!ﬂi’JﬂJﬂuWU’ﬂﬂ1i!ﬁiNﬂﬂ‘i%ﬂﬂﬁNﬁ1ﬁjﬂﬁ1ﬁﬂ1u’3umﬂlﬁﬂﬂﬂﬂ?‘]§uﬂ

v b4 1
Neutrophil Iiinauiie lasuanunson
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3 a a a a a 1 o < a
M990 4.4 WAVDINTIATUIMTUTUAZIAITUDADIIUIULNALADAVIIFIA Lymphocyte,

Neutrophil 118 Monocyte ¥031lagngnuanluaarzinanlsumeunuaa1ign

Y

Yo ~ A o Aa a o A o 4
"lmummmiﬂmummﬂmmqmwgmmz pH A1 NIgystIn 4 dilanvi

Diet Lymphocyte Neutrophil Monocyte

Normal Stressed Normal Stressed Normal Stressed

1 4144110 220+036* 1.16+025" 158 +0.13* 032+0.17°  0.12+0.07 *
2 6.03+1.47" 470+030% 1.92+029" 2.79 +0.48* 0.57+0.25"  0.46 +0.21
3 467+028% 470+037 1.66+081" 1.70+0.66 032+020"  027+0.14
4 727+073° 6.90+095 2.64+048° 1.74+054 0.54+0.18"  0.54+0.26
5 739+0.67° 6.67+045 1.77+043" 1.57+044 081+0.19™ 0.73+0.17
6 659+0.70 4.55+0.80% 224+023" 147+0.66%* 057+0.14"™ 0.42+0.17
7 745+089° 8.14+0.82% 257 +088° 295+0.73 0.88+020°  0.49+0.19*
8 547+139™ 441+011 157+037" 1.70+021 050+0.15"  0.41+0.12*
9 698+1.46° 5.03+0.64* 2.17+0.58" 1.90+031 0.84+035°  0.30+0.14 *

Statistical analysis (P value)

C 0.0001 0.0001 0.0050 0.0080 0.0004 0.0004
E 0.8089 0.0003 0.1549 0.0808 0.7681 0.0075
CxE0.0027 0.0001 0.0060 0.0001 0.0033 0.0601

] E4
*P¢ F9nYINUANANNUILANUERNAN NI T DANIB T1HUIA (P <0.05)

* raadnnuuanasznIanlndanazdamn 1dsuanumniea (P <0.05)

a o <3 a {
fl]"IﬂWaﬂTi?Lﬂ5131(?5]']U’Julllﬂlﬁﬂﬂm'lﬂllﬂﬂuﬂﬂ@b'u@“llﬂﬂﬂﬁTﬁﬁgElgna"l 8

o

v H [ A A a ] 09/1 [
dlaviaananalunisnan 4.5 wu MsasuIaiudNeIse1uaeIN 1 usEan 500 taz 1000
A a o 1T A @ o Yo <3 A a AN Yo
Naansuaenlansue1nis M ldsurusiadeav1isia Lymphocyte  vosdarnlasy

= 1 d’ = Y =
aNuAsea iaaaudomeunuilalnd

MIATVINTUDINEIDEIUAINUNMSIATUNTEAD 62.5 HaanTuasn lansy
1 Y A o < A a ] A Yo =
911115 au13e el udiadeauiyia Lymphocyte Tianaaile lasunanuasen
1 A a a { @ A a o 1 A 1Y) o <
HASWUMMTLETUINTUBNTZAY 125 Haansuaon lansuo1ris Inaldsiurudiafonud

a d' Y =~ a
¥1a Lymphocyte ¥941/a1i lasuanumseaanasnindarna
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ASIEATUINTUTLAZIALUDIINAUNDINTEAY 500 + 62.5 AL 500 +125
A Aa o 1A ] o Y Ao <3 A a [ 1
Haansuaen lansue1nis Mlddarlismiudiadenviwiia Lymphocyte lianas ualunis
ESHAMVUTLUAZINNUDNTLAD 1000 + 62.5 AL 1000 + 125 Haan5uaen laniuo1nIs
[ ~ Yo =) A o <3 A a a
wudari lasuanuaseaiiiiuiuda@eauisia Lymphocyte anada1ndailna wans
A [ 4 1 o < A a . AN Yo
NAaBINITeLIA1 8 UMK NUIIIUIUTALA0AUIIBHA  Neutrophil voeda1fi 1Asy

= = L] ] =
aNuAssanuRITea luuana1991nda1lnd

H Aa A a a a v o [~ a
Vnﬁ'l\‘i‘ﬁ 4.5 Nﬁéll'f)\‘]fﬂﬁlﬁﬁll'WHJJ‘L!‘%Llaz'J@1%“%%@%1u3uluﬂlaﬂﬂm13%uﬂ Lymphocyte,
. a ~ o A
Neutrophil 8¢ Monocyte sUE]\'l“]JﬁW]‘ﬂQﬂW’ﬁllslu’ffﬂ'lf]gﬂﬂﬁlﬂiﬂﬂl‘ﬂﬂﬂﬂﬂﬁﬂ'l’)gﬂ

Yo = Lﬁl cy t:'d a o' t:{ [ Jd
"lﬂﬁﬂﬂﬂ'lillﬂﬁEJﬂLu’E]Q%’]ﬂu’WIZJQﬂlﬁQ?JLm% pH @1 NTL8eIn 8 dlan

Diet Lymphocyte Neutrophil Monocyte

Normal Stressed Normal Stressed Normal Stressed

1 599+1.03° 250+0.61* 1.66+049"™ 1.18+035 043+030 025+0.10
2 7.82+097° 6.18+150 2314 1.18% 2.64+098 044+023  0.46+0.19
3 804+144° 510+0.72% 1.71+052™ 1721027  0.60+041 024 +0.14
4 828+091° 898+033 240+065° 291+049 0.69+029  0.62+0.37
5 7.76+125° 7224121  228+0.85™ 2.10+052 0.59+026 0.63+0.23
6 5.80+0.79" 3.50+1:06%* 1.40+0.55" 0.89+044 049+033  0.29+0.13
7 7.68+2.00° 552+038 1.294025%°1335025 048+0.15 0.35+0.15
8 579+022° 2.73+048* 1.94+059" 1.82+041 044+035 0.19+0.11
9 698+0.80" 3.59+1.01* 1.66+039" 1.81+045 044+022 0.34+0.19

Statistical analysis (P value)

C 04454 0.0001 0.2516 0.2363 0.4014 0.0065
E 0.6682 0.0001 0.5720 0.0020 0.9246 0.1317
CxE0.0002 0.0001 0.2156 0.0001 0.7160 0.0347

a,bc ¥ @

' Ed
19NHINUANA A UTANVUANANIIFDANS T ULLIAT (P <0.05)

* raaennNuuana1sznIan)ndanazian ldsuanumsea (P <0.05)
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=< a A a Al v A a A \ Y
4.1.8  MIANBINAVIIMIEININAUFIINAVINMAUDIHe s Aon MmUY
vosiargngnuaaniielasuie Aeromonas  hydrophila saufiumslasuy
ANNAIYADNNANIZINQUHAN taz pH i
a J o J .. =
MNNWANITAATIZHM IR0 a T Tl (Lysozyme activity) Tugili 4.21
A Yo zﬂy 1 [ 9 G A r?’ A A a
wuulodanlasuse 4. hydrophila SaunuMs ldanuassaiiesnmiiliguvgiinay pH
° = o L4 J 1 < A = =
a1 darlimsiauvedlaly ladanasluynagumanaaes eda lsnauiion)ssuiisuaielu
A Yo = 3 v A A a A a A aa [ a a o
a1 dsuanunssanaun wumsasuInduduazIniudnssan 500 + 62.5 Jadnsu

1A o =) o 4 A A A o A
Glﬂﬂiﬁﬂillﬂ'l‘ﬂ'lillﬂTi‘V]NTL!GUENUlai‘ﬁfllcﬁuq\iﬂqmﬂﬂmﬂ‘ﬂﬂﬂﬂq3JE]‘L!G“|

15 |:|Normal tressed

T_E' * * * * * * * * *
b 12

=

£ 9

=

I

=

T3

B

Hoq

Lysozyme activity C E CxE
Normal 0.0001 0.0282  0.0001
Challenged 0.0001 0.0001 0.0636

- a 4 0 4 .. =
U 421 wamsaesizinsiiauveslalale (Lysozyme activity) v0daigngnmaud

Yo a A a A a a A = ~ J a A Yo dy
Ulﬂi”ﬂﬂﬁl,ﬁ‘ill’JGH?JH“])’LLQ%’NH?JH’E) L‘]J’iEl‘]JL‘i/]EJ“]Ji%W’JN“]JﬁHJﬂGILLﬁ%ﬂﬁﬁ/]llﬂi‘ﬂﬂf’é)
Y

Aeromonas hydrophila SAWAUMT laaNuns sailosnnihiligurgiinay pH i1

Weg: * naasanuuanansznInlanndvazdan lasuanuasen (P <0.05)

]
v v I

A0NHINUANANDULAAIANVUANANNNEDAVDILT U IATLUE (P <0.05)

AAVNUANA NN UUFAIANNUANA NN TDAVBIUTUIUINNUD (P <0.05)
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a

A o a I'd @ 1 1 a a a a = a aA
WenINsias1zilatesiu nunUsuamsiasuIniuguazIniua

v Y
answaiugeainaniauuedlals lsivesdardnd ua lunusnswasuludan1dsuse

a o

' Y v v
A. hydrophila Safums ldanunseatiosaiminligavaiuag pH i

U

a Ia A v
Han13A3 1z oNY TuINaYaUsIIN (Total immunoglobulin) uaaalugili 4.22

' Ay yo A& "o v a A S Aa a N
wundan 18sude 4. hydrophila muﬂums%mmmwmummﬂumuqmmmmz pH 11

U

a

A a a J A o a Jd o
uavwy Tulngausivanasnndailndlunnnqunisnaaed iweiimsuaizilades

1 = ) =) a = a a =) aaAa a 1 1 =) = 3
‘waniummiu,ﬁmmmummzmmua”lwamwaimmmamgTuiﬂayaummmiuﬂm

Y

a d' Yo dy 1 LY 9 =) d‘ o d’d a
ﬂﬂ@]LLﬁgﬂﬁTﬂhlﬂﬁ‘]JW@ A. hydrophila i’JiJﬂ“]Jﬂ151@?\’3111!ﬂiﬂ@tu@ﬂﬂWﬂUWﬂNQﬂ!Wﬂui\llmg pH

'
o

a1

Total immunoglebulin{mg ml1)

Total immunoglobulin C E CxE
Normal 0.0050  0.0361 0.0309
Challenged 0.9976  0.5204  0.9980

d' a Ia a . . d'
U 422 wamsns1zriowy TuInayausIn (Total immunoglobulin) Vedllaigngnnani
Yo a A a A a a A = ~ J a A Yo dy
Tasumsdsuimiuduazianidud nlseuiisuszninalanlnavazdain lasuie

Y

Aeromonas hydrophila SAWAUMT laaNuns satilosnniitigurgiinas pH i1

Weg: * naasanuuanansznInlannavazdan lasuanuasen (P <0.05)

A0NHINUANANNULAAIANVUANANNITDAVDILT UL UT (P <0.05)
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a 4 a a o 4 .
WaﬂWi'JLﬂ31$ﬂﬂ3$ﬁ1/l‘ﬁﬂ"l1/‘lﬂ'liﬂ1\ﬂuﬂlﬂﬂﬂ@mWﬁLNu@](Altematlve

v ] Y
complement) uaaalugdi 423 wuianldsude 4 nydrophila srunums ldanunsen

a

4 g’ { o a Aa o 4 1

osnmihilgauvigiuaz pH &1 Husz@nimmmsiinuvesneundmudanaslunnngu
1 <3 1 A Yo a A a A a A aa @

MInaaed 0619 lsnmunuNlanlasumsasuiaiuFuazImdudnszay 500 + 62.5

1] '
a A =) =

o 1A o a A o J
Naansuaen lansue1mislilsz@nsnmmannuvesnsunamuagangalenJaumey

a

[

v Y
meludanldsuanuassanavua

350 - [ I tTormal Stressed
= 200 ] * * * * * * * * *
2
%‘.;—w 250 4
=2 E 200 4
BB 180 |
D
g 100
o a0
0|
1 2 t 4 ] £ 7 8 G
Alternative complement (¥ E CxE
Normal 0.0003 0.0001 0.0001
Challenged 0.0001 0.0006  0.0060

4 a o Aalla o J .
5UM 423 wamsBnazdilszanFamnEiiauvonoun@mua (Altenative complement)
d‘ Yo a a a =~ a a A =) = 1
yostlagngnuan 1asumsasuIaiuduazIaiud wieuieuszvielal
[ Y 1 Y
Undaaz a1 1a5u1¥e deromonas hydrophila 33UMS3 ldANNAToALHBI910YN

d‘d a2 0'
NUYUNYULAL pH A1

=

Weg: * naasanuuananszninlannavazdai lasuanuaien (P <0.05)

v
v o =

A0NHINUANANNULAAIANVUANANNINFDAVDILTHINLUT (P <0.05)

ARVNUANA NN UUFAIANUUANA NN ADAVDIUTUIUINNUD (P <0.05)

a J o 0 1 a a a a a a a Aa
WﬁﬂTi')Lﬂi'Wﬂ:ﬂﬂ%EJi'nJ Wmﬁhmmmimimmmu@uazmmu%ﬁawﬁwa
Y

A

1 [ Aa a o =S 4 c?;’ a ~ Yo
sasollszansmmmsiinuvsineunamug neludanlndvazdanldsude deromonas

I v ] v
hydrophila 33AUM3 laaNuAsatioanmiiliguyginay pH M1
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4.2 myenisawa

42.1 wWamsIyAuln

=

Y Y [l
HANSANEIASILNUIIMTESUITUTuaz Iaiud lilinanenl FCR - 44
A0ANARINUMINAA0a11Yan golden shiner (Chen ef al., 2004) uavandanumsnaassluila
hybrid striped bass (Sealey and Gatlin, 2002) 1/a1 yellow perch (Lee and Dabrowski, 2003) t1ag
1a1 hybrid tilapia (Shiau and Hsu, 2002) F4nunstasuIniiudias Imiudinanenisimy
a a o [ [ a a =\ a a A A A =y 9
mansyaula Tagwunsinusuiueddniiuduaziandus ludarstiadugdnaae
[l < 1
(Sealey and Gatlin, 2002; Norouzitallab ez al., 2009) 8819 15PA1NIANANTNAABINLINT
1 Y
ETNINMTUTNTLAV 1000 a2 INNUDNIIUTLAY 62.5 1ag 125 Haan5uaADN 1ansuDINII
1 v Y
awsatlesiumsviadaiiuduaziniud ldiiesonnuiiinisiy RWG 1ag SGR qaiu
AN ) Yo A a a - A A A A A a A aaA T oA g
nnda li1dsumsasyiaiv uaadliimiuinmsasuIaniudnsednnudiissediufedn
saneaomsineisgaumsnsyaulaueslar ldeuaerdumsasuianiuguaz Iniud
$ui FeARaRIRUNTNAADIVDIaNHADNY (de Menezes ef al., 2006; Sealey and Gatlin
(] <3 A A a a a aAa A
2002; Lee end Debrowski, 2003, 2004) 9814 15AaumsiasuIaiuduaz Ianiud lulisnina
Twfuaemaniaay Tavelar wuwdeanuilal piracucu (de Andrade et al., 2007) INHA
Y 1
mMsAnIiny sasimsseavesilamnngu litanasnuedeiiveddynedda F9619910
a 4’ 1 = =) = a = = Q' U
msnaaedludarriaou lagnu e uuatas NN U E 1IN TOINNEA1INITToR luilan
Atlantic salmon (Hamre et al., 1997), ian hybrid striped bass (Sealey and Gatlin, 2002), 1Jan
juvenile golden shiner (Cheri eral., 2004), 1/a1 yellow perch (Lee and Dabrowski, 2004) ttazian
<4 1 a a a a a a 1
angelfish (Norouzitallab et al., 2009) Heraa I¥H U NHAVR NN UT INTUD uazdnInaiiu
Y 9
a a o =) 1 a a [ 1 Iy 4
YOI AUNIT0IFUAADNITT AU TATUBYAUAUUANAINVYDIAIGWUT 5282013

£4
mﬂgmﬂm USuamsiasu uazanensiaes

Y [~ 1 a A a a a 1 A
MNMINAADINTU 1AM ST UINMTUF LI TUD UNAADNITINY RWG

e

uaz SGR uanay ludinaden1 FCR iosnn)alimsnigan TamuaiuaulSuansau
[ eazl o 1 9 I % 1 1 2’ o { A g 1 a

9IMTANIUNINGATNIMUINUAT FCR Fuiludasidivszrnahinimuiuaeliuiu

9

A A = =

Aq ¥ A ~ g} @ { d? 9 @ a A [~ Y ~
@']1’7'151/]61615ulﬂ Lll’EJ‘]JmlJuWiuﬂmWiﬁJuWi’é)iJme‘iﬂu’mWﬁVIjﬂﬂﬂlu ﬁ]\jlﬂﬂlﬂ@!iﬂﬂa']ﬂ

a AaA 1

lasumaasuimduduazIaniudiia FCR  liuanasainngui lu'lasunmsiasu anwa

= dyo 9y 1 A A a A a a A Y =\ a a q' d?} 1
msAnHmlEmnuNmsasuImTuguazIniuddwwaldlainsasyau Tamuau ua
lutinadedunumanaaluszeznafimmig uavzinanad 1udveIN1sanTzezaINIs UL

lﬂ' =53 a a d?
Luf)\‘lﬁﬂﬂﬂﬁHJ’E]ﬂﬁﬂﬁL%ﬁfgLWUIﬂq\Wu
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a a =S a a A
422 WamMsazadIMNUBUAZINNUD
a J (a a a d' a a a A . .
MsuaenlsuadIniduiasuadlueisnuIaiudlugll L-ascorbic acid
iag L-ascorbic -2- phosphate uaﬁmﬁu%iugﬂ alpha — tocopherol acetate I URINUAY
msdanu1lutlan gilthead seabream wazilan yellow perch (Ortufio et al., 2001; Lee and
Dabrowski, 2003)
= 091} dy J a A a = A dgl 1 Iy a a A
ASANYIATIUNUIMTETUIMVUFR VY UFTINA IRU T A ANIANUD 1
Y ' v Y
eI MY UIAIIN Y Ma1YHA (Wahli e al., 1998; Sealey and Gatlin, 2002; Shiau and
Y
Hsu, 2002; Lee and Dabrowski, 2003; 2004) M3ta3uImiudaemsasanIniudiuegnu
USuamsasuianiudlue1misdle TaenszaunsasuIaniud 500 taansuaon lansuy
] 9 1
91113 WUNMTNVIUVIINTUD TuemIs a1 sazauIaiud luwarau uazdu N
a I 4 1 ] [ 4 Q' d?’ a a = d‘ =
s2ezaMIasy 6 dUa ua linuluszezinal 3 dla1r MsuAIUYeINTUTIL0INT
A a a A a A I A Y o A A
mulsnamsasuiniud luovistuwandeanassnuminaassludarviaou (Sealey

and Gatlin 2002; Shiau and Hsu 2002; Lee and Dabrowski 2003; 2004) Won1nHdanyI e

'
a2 A

Fd
ﬂ?ilﬁﬁN’JﬁﬁJu’OLWM;ﬁu“ﬂzﬁﬁNaGlﬁlﬂilﬂ‘mﬂWﬁﬁZﬁiJ’JG]”IZJ“LJ“L]?GlUiNﬂTEJ‘]Ja"IﬁﬂaQ INAANIT

a A

9
ﬂﬂﬁ’ﬂﬂﬁﬁ?lﬂiﬂ@‘ﬁﬂ”lﬂllﬁjﬁn M VAT T 1NT0FI8TNEITZALM T AL TNINNUD T

dy A EIQ' dgl 9 A a A aA va aaa a o a a A I
mawa“lmwmu"lﬂ Lummmmuuwmmfmmclum‘m@ﬂgﬂﬁm@aﬂmmwmmmmua 11lu

a
v Y v 9
A a a A A = 1

Y =\ = yA a a = dy A a =
mq”lmmumimsmmuum NUUUIIdINa v sazauIaiud luiodotnua

l 9
AaA = o

yazmernulunsanlnisasuiadudmuvuii s dudidiilgasediunisinae

)}

PonNFIATUYBIMNUd danalilSnamsazan o tudlusemelaianad

423 elanainen

v
1A

1 a A I 9 9 a A
alariaInenuainlgasivaevugqumnvestarlumiunerFanin 1iied91n
I 1 = Aaaa a =) a A A a
Wumstvendal§iseveseyyasaszmeluszunnyuieulara minllSunueyyaddase
1 Y 3 A o dgl = uszl dy Y I ' A A A A
WnazawalniiaengninaIennIL MAHAMIANYIATIHIAAIIHIHUINMSETUINNUE
a A A Y A a o <3 A a = a Aa <
wagdauuddanalna latininer @ruruwdadeauns, Ysuiadlulnatu uazlsuiasdia
A [ ] A A a Q' dgj a a A A a aA
peALAITALLY N30 TanTa) INNgAUUm NS mMsasy TagmnzmsasuInuuEy
' 9 v Y v
MINVUVUNFARIUAINIANTUD HoNMNHTINUNMIRINUIINA UV I TUNITDIFAADAN
Y )

TanaInedndne nansnaastiaeandsaiunsnaaodluila1wiiandy (Shiau and Hsu 2002;
Chen et al., 2004; de Menezes et al., 2006; de Andrade et al., 2007; Garcia et al., 2007; Yildirim-
[ 9 Y 1
Aksoy et al., 2008) HAINMIIANTUVDIA Tarin IneHauisoasuie lain Iaiudiimim

=

o a [ A J A I a A A 09; 1 a a o
mammﬂggaaﬁdiz1umumﬂummmmmmmmﬂu’mmumazma‘lum AIUIATUUDN

9 A o @ a a A Y ¢ A I a a ~
wumﬂﬂﬂmmigﬂmmﬂmmulﬁlmumﬂmgy,aaﬁszmnmwanm%amummmﬂmmn HUN
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o 5 o I~
aza1elu'luiiu (Barclay ef al, 1983; Frei and Ames, 1998) dnmqranilairziiulylldne
a Aa A A = < A <3 ..
AmiudenuanuaIsansgadusman lueisuazasusiquianlugy ferric iron

3 g { ' o A
111U ferrous iron Fuilugiliadoauasvudelliuginlnatu (NRC, 1993; El-Alwary ef
al., 1975)
' Y
TuaanzndaldsuanunssariudananeniTaiaine 1a luraredirld

I o

H v 4
alariainewestlarn lasuanunsoaluudaznguiimsiuiu tazanauanaanu §io94

U

=

o a 1 A 1 d' [} Yo a a a =~ a a
1/I1ﬂ1‘§’0ﬂ‘]Ji1EJNam‘WW$ﬂﬁqllﬂ’)ﬂﬂll ﬂaﬂquw"luhlmumiLaimmuummzmmue (gas 1)

U

A [ A 42} 1 a A VoA Yo a A a A
iosnnmsUSuanwiudu tazanasvess lanainevesdangui IdsumsaSuindud

a a Aov ] ] Y v U =] ~ =K 9
pagdaiudde ldawisotswen ldFanudieisgas laddegqunniangadedesaginag
1 [ LY dyw d' [l 9 1 < dy o 9 = 1 Aa A
FwAUAIFIAdUY I WA e lsnmuanranisnaasall i ldnswdsanza lafiaine
d' ™ Yo = A'l 3’ A a ¢; oA
wolarTaena 115 uanumnTeaiiesnminliguugiuaz pH @1 Tasnuiszezinal 4
Y P AN Yo ~ Ao 2 A A (a ~ A 2
dland darnldsuanunseaiinnudaneauasanas TuvazilSuad Ty Tnadugdu

(= a [l ~ Y 1 [~ A = ldgl A
wazamgu lania liwasunlas vaasldmuindadeauasivuialvaiv ilesnnaning

° A a 1 < a
asamlddarimamudsuna lessulunarauidenalifidadoanadnanisuil (McDonald

v
o <3 a o
and Wood, 1981) Uonniinsaaasvedsuiadeauaioianaainmsgniiate lageyya
a d' a = td' [ 4 U d‘ Yo = =
dasziolannannunien nansnaasinszeziial 8 d1la1v wunainldsuanunsead
o < A = a 1A a A 42} a 9 [
NUIUTAaALAd A8 1L Inady tazadu lansamiuiunan1izlna aoandednunis
. ~ o dy 09; I o [ a1 A

naaveluilal rainbow trout Ngnth Tlideslusii pH 4.0 - 4.5 1ual 3 Ju wundariiardun

a A a o < A A dgj
Tansa 3y Tnady uazd 1 udamonad INUEIYY (Milligan and Wood, 1982)

42.4 MAIAANNAILA

3 = o o
UM sapUAUITULINVBIANUIASANDIZ VYT A IMAILTNITHAIDT luU

A = Yy a a

= Y s I s Ax a '

AITULATYA l’l,ﬂll,ﬂ a@ﬂuu ADINLEOA %QLﬂHﬁ@iIMUWNﬁHWﬂ WMﬂiNWmﬂgIﬂﬁﬁlui'Nﬂ'lﬂ

a A 2 & o A £ A ' = a Y
ﬂill'liMﬂQIﬂﬁGlulﬁ@ﬂ%\Hﬂuﬁﬁ%ﬁﬂﬂuﬂﬂ%gﬁ'liﬂiﬂﬂ\‘lﬂﬂﬂﬂﬁﬂ’)'llll‘ﬂiflﬂ"l]@\‘]ﬂﬁ'lhlﬂ N3
A d? 4 A dy 1 Y a = qaj 1 A
rwmmeuma@ﬂnuﬂ@iﬁ%aau%mwaﬁlmﬂﬂmmgﬂaElumlaﬂmmmmmmzmumww
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DSM Nutritional Products DSM (S
Product Data Sheet

ROVIMIX® STAY-C® 35

Description

ROVIMIX® STAY-C® 35 is a beige, spray-dried powder consisting of a stabilized (phosphoryl-
ated) Na/Ca salt of L-ascorbic acid. Esterification of ascorbic acid at position 2 protects vitamin
C from destruction by oxidation. It contains primarily the monophosphate ester of L-ascorbic
acid, with very small guantities of diphosphate ester and traces of triphosphate ester. The L-
ascorbate molar activity of the phosphorylated esters of vitamin C is equivalent to L-ascorbic
acid.

Product identification
Product code: 04 8304 4
Chemical name: Scdium, calcium ascorbyl-2- phosphate

Synonyms: L-ascorbic acid phosphate; L-ascorbic acid monophosphate; vitamin C phosphate
Empirical formula: C;H:0:P HO Chiral
Molecular mass: 256.11 a/mol

Specifications

Appearance: beige powder

Loss on drying: max. 7%

Total phosphorylated ascorbic acid activity: equivalent to min. 35%
Ascorbic acid activity from monophosphate ester: equivalentto min. 33%

Solubility
ROVIMIX® STAY-C® 35 is practically insdible in water.

PDS 04 8304 4 Version 01 ROVIMIX® STAY-CY 35 2004-03-01
PDS_0483044 pdf Replaces PDS 0750 1008-02-13
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Stability and storage

ROVIMIX® STAY-C® 35 is specifically produced for use as a stabilized source of vitamin C in
feed. It is fairly stable to air if protected from humidity and heat. The product may be stored for
at least 18 months from the date of manufacture in the unopened original container and at a
temperature below 25 °C. The ‘best used before’ date is printed on the label. Keep container
tightly closed. Once opened, use contents quickly.

Uses

For animal nutrition in premixes and compound feeds where stability may be critical, e.g. in
expanded, extruded or aggressively pelleted feeds.

Regulatory status
Generally approved for the intended use.

Safety

This product is safe for the intended use. Avoid ingestion, inhalation of dust or direct contact by
applying suitable protective measures and personal hygiene.

For full safety information and necessary precautions, please refer to the respective DSM
Material Safety Data Sheet.

Legal notice

The information given in this publication i$ based on our current knowledge and experience, and
may be used at your discretion and riskl It does not relieve you from carrying out your own
precautions and tests. We do not assume any liability in connection with your product or its use.
You must comply with all applicable 'aws and regulations, and observe all third party rights.

USA

DSM Nutritional Preducts. Inc.
45 Waterview Bivd.
Parsippany, NJ 07054-1298
Tel. 800-526-0189

Fax 873-257-8615

Internet www.nutraactess.com

Canada

DSM Nutritional Preducts Canada Inc.
395 Waydom Drive

Ayr, Ontario, NOB 1E0

Tel. 519-624-2766, 800-565-1959
Fax 519-624-2795, 866-227-4803

PDS 04 8304 4 Version 0t ROVIMIX® STAY-C® 35 2004-03-01
POS_0483044 pat Replaces PDS 0768 1688-02-13
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Internet www.nulraaccess.com

PDS 04 8304 4 Version 01 ROVIMIX® STAY-C* 35 2004-03-01
PDS_0483044 pdf Replaces PDS 0780 1008-02-13
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Product Data Sheet

ROVIMIX® E 50 SD

Description

ROVIMIX®E 50 SD is a free-flowing, brownish, spray-dried powder consisting of di-a-tocopheryl
acetate finely dispersed in a matrix of lignosulfonate, and coated with small amounts of silicon
dioxide.

Product identification

Product code: 50 0257 5

Chemical names: 3.4-dihydro-2,5.7 8-tetramethyl-2-(4 8,12-trimethyltridecyl)-2H-1-benzopyran-
6-yl acetate; 2,5,7 8-tetramethyl-2-(4,8,12-trimethyltridecyl)-8-chromanyl acetate

Synonyms: (2RS,4'RS 8'RS)-u-tocopheryl acetate: (RS ,RS,RS)-u-tocopheryl acetate; (all-rac)-
a-tocopheryl acetate: dl-a-tocopheryl acetate: vitamin E acetate; vitamin E

CAS No.: 7695-91-2

o)
EINECS: 231-710-0 j.r
Empirical formula: Cs.Hz0: o]
Molecular mass: 472.73 g/mol

Specifications

Appearance: brownish powder

Loss on drying: max. 5%

Vitamin E content: min. 50% di-a-tocophery! acetate (as is)

Solubility
ROVIMIX® E 50 SD is dispersible in water.

Stability and storage

ROVIMIX® E 50 SD isfairly stable to air but somewhat sensitive, 1 light and humidity. The
product may be storedfar at least 24 months from the date af ynanufacture in the unopened
original container and af a_temperature below 25 :C. The'bas! used before’ date is printed on
the label. Keep container tightly closed; Once opehed; Lsa.contents quickly.

Uses

For animal nutrition in milk replacers and liquid diets, and where stability may be critical, i.e.
aggressive premixes (pH > 10) and canned pet food.

PDS 50 0257 § Version 01 ROVIMIXY E 50 SD 2004-03-01
PDS_5002575.pdf Replaces PDS 1717 2002-04-30
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Regulatory status
Generally approved for the intended use.

Safety

This product is safe for the intended use. Avoid ingestion, inhalation of dust or direct contact by
applying suitable protective measures and personal hygiene.

For full safety information and necessary precautions, please refer to the respective DSM
Material Safety Data Sheet.

Legal notice

The information given in this publication is based on our current knowledge and experience, and
may be used at your discretion and risk. |t does not relieve you from carrying out your own
precautions and tests. We do not assume any liability in connection with your product or its use.
You must comply with all applicable laws and regulations, and observe all third party rights.

UsA

DSM Nutritional Products, Inc.
45 Waterview Blvd.
Parsippany, NJ 07054-1298

Tel. 800-526-0189
Fax 973-257-8615

Internet www.nutraaccess.com

Canada

DSM Nutritional Products Canada Inc.
395 Waydom Drive
Ayr, Ontario, NOB 1EQ

Tel. 519-624-2766, 800-565-1959
Fax 519-624-2795, 865-227-4803

Internet www.nutraaceess .com

P08 500257 5 Version 0t ROVIMIX® E 50 8D 2004-03-01
PDS_5002575. pat Replaces PDS 1117 2002-04-30
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