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Utilization of Phenolic Compound from Alpinia conchigera Griff. and Curcuma

longa L. as antioxidation in Chicken Meat Products
Jareeporn Chuajedton1 Keatisak Soisuwan’ Doungdeuan Songrit3 Weerapong Chiansong4
Abstract

A research was aimed to analyze the chemical composition of Joint-whip Ginger
(Alpinia conchigera Griff) and Turmeric (Curcuma longa L.). To extract phenolic compounds from
Joint-whip Ginger and Turmeric. Study the effect and influence of concentration on the efficiency
of being an antioxidant on the use of phenolic compounds extracted from Joint-whip Ginger and
Turmeric at different levels in storage chicken products at low temperatures at affecting the quality
and oxidation. To study the effect and the influence of concentration on the efficiency of the use of
anti-oxidation film of phenolic compounds extracted from Joint-whip Ginger and Turmeric on
chicken products. Then to analyze antioxidant capacity of Joint-whip Ginger and Turmeric. Joint-
whip Ginger and Turmeric were baked at 60 °C for 14 hours with moisture not more than 10%. The
yields were reported at 18.25% and 18.92%, respectively. The results of chemical composition
showed that Joint-whip Ginger had the content of moisture, fat, ash, protein, fiber, carbohydrate
and pH at 11.70%, 1.09%, 8.26%, 7.28%, 19.72%, 71.58% and 4.53%, respectively. Turmeric was
found to contain 11.25%, 0.83%, 3.89%, 5.20%, 5.78%, 78.80% and 5.71 of moisture, fat, ash,
protein, fiber, carbohydrate and pH, respectively. After grinding with screening size of 250 um to
extract the phenolic compounds and to analyze the antioxidant capacity of Joint-whip Ginger and
Turmeric, it was found that Joint-whip Ginger antioxidants (DPPH) and total phenolic content
(TPC) were 43.33 mg vitamin C/g DW and 3.02 mg gallic /g DW, respectively. Turmeric contained
antioxidant (DPPH) and total phenolic content (TPC) of 41.18 mg vitamin C / g DW and 2.38 mg
gallic / g DW, respectively. The extracts of Joint-whip Ginger and Turmeric at the concentration of
0.1%, 0.2% and 0.3% were mixed in ground meat chicken store at 4°¢ Compared with 0.3%
ground chicken add BHT. The study of physical quality sensory and microbial counts at 0, 7, 14,
21 and 28 day. It was found that the concentration of Joint-whip Ginger and Turmeric extracts gave
the color L *, a *, b * tends to decrease with increasing storage time of the grounded chicken with
significant differences (P> 0.05). When studying the sensory qualities of the appearance, color,
smell, texture and overall liking of ground chicken meat, which were added from Joint-whip Ginger
and Turmeric extract at different concentrations. It was found that consumer acceptance decreased

with increasing retention period. And found that the concentration of Joint-whip Ginger and



Turmeric extracts had an effect on the growth of all microorganisms and could reduce the amount

of growth better than adding BHT

Keywords: Phenolic Compound, Extraction, Antioxidation, Joint-whip Ginger, Turmeric
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n, 2560) Gmmasnmmumimwumum 5 03y Taluvaagiruvuia 250 Haaaas e
woaia v desas 40 TnsuSinasadld 150 Tagans (mammemmawmmﬂu 1:30 ﬂi‘JJ
deiiaaans) afnaleinseesandileiin (VG-1860QTD Mdd 150 Sa¢l 40 ﬂTmaiwn) Tnedan
A A ~ ~ d A Y o w ' A 1 Y
guMnIATeIN 30 oeruaaFed Hunal 25 i udnharednasazateildluendiulany
4 [ 3 o w ] o 4
AZNOUDONINENTOINIINIZATNNTOUUDS 4 a1 UG08 1Mt ed 2015 0932110
~ a = v A 9 o a < (a = a o a 4
quane Ngungil 60 osssadea asananlainliinsznlsnaiTuanlaenmsins iz

E2
o

3 9
a < a = a :}I [
2.1.2 msaasenlsnaluaninarua (Aaulasan Yingngam et al., 2014)
a d a [
2.1.3 m3amsizianuansolumsdweyyaddase (auladnin Yingngam et al., 2014)
2.1.4 AnTzvaan Al

Y Y

Y v v v Y v
HflelnuauannauaTaNAINIAY tazvluFUNANUNYLS DAL 0.1, 0.2 1AL 0.3 1N

I~ ~ ] dy ! dy ' A A Y S o ~ a
L“]JiEJfUL‘VIEmﬂULuEJMlﬂUﬂ !Lazlu@hlﬂ‘ﬂﬂ‘ﬂmmﬁ']ﬁ BHT 380 0.3 Iﬂﬂmmﬂym’qmwgu 4 9381
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2.1.4.3 nagounszanduna
A A A A a d?' a [ o’oaj a 9 A
naaouluFesnaur UMY Ul UNAAN UNNITDIFLAAIIAITANNA UL
Multiple comparison test Ingn13naao vz i g nadenszyazunuvosna uiuilasug Tag
= = v W 1 1 a £ o 1 = = ¥ zﬂy ' A a 9
13auMeuAUAI9819981994 (Reference, R) F9d108191Ssuevaszlwilolnuaiéy BHT §oe

%

az 0.3 Tahmiin il a1z uaznandoIfusuf e 19inaaoy Taoutseduazmniiu o
3£y o 1 = Tnaufiumniiga 5 9 - Hnduiiudesiiqe
2.2 wamsIdauazInsal

22.1 Omﬂ‘”‘ﬁmﬂﬂi ﬂfJ‘U‘VINLﬂﬁJ afiaaslszaevilueaniazdinsizianuauisalums
Auoyyadase VOIVIAILIAY mmuﬂsu

22.1.1 iueduuiuiu nazands Tnsfioduiusudonnamaiana suneiies

TINIAUATATEITUIY uawaqﬁuﬁgﬁuﬁaaéniﬁwm é’wmeuuﬁﬁw HAZOUNDNIAIAL IINIA
unsrasaTNT Taomaiviudu ldaihliazen uammﬂuﬂsumq A (Fanaadlunnd 2)
wmmﬂuuuﬂﬂmwamﬁﬂu 70 pasaFea 15ual 15 Wi Gmumuﬂmammawamﬂmm
anududieniosdurluse umm"lﬂawammm 60 DT 111U 14 Gme (mmw
lidudesay 10) mwummﬂﬂmqmmmawm@ @aaadlunni 3) ez F iR 1061
Az AT RIS udoinI 09 un 1A umm"lﬂ@wqmwgn 60 DIRIEAIF o 15 1UnaT 14
Falua (aruauliiAudesar 10) Uy Seannsnf ud1es19viusy wazaenadunald
(yield) §anandlua1s1afi 1
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v
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MAUN 3 fnim5fJﬂJ?lUﬂﬂTQﬂlTﬁQ!WGUTIlﬂﬂUVIQmﬂQN 60 DIAUBAUBY T AlIggoUalNIDUY

d' s o [l Qy o '"'a a 3| aloa: .
ATNN 1 NANITIATINAIDYINUNULU uawwammﬂuwa‘lﬂmﬂm (yield)

fMeeha Wrsinan (kg) NI (kg) Hala (yield)
1. YUY 27.4 5.00 18.25
2. @Ay 55.7 10.54 18.92

v Y v v
2212 HANTNAADIUN DUIVT UFU LAV IAIN HIUNITAATOUVUIA 250
[ { a 4 i 4 o a 4
Tulaswas aaaadluning 4 WAmizvisandsznouiosdumanilnsinllas 1o

dy 9 A a 4 dy a a % a 9 a
WIANUTUAIATOINATIZHANUT ULV VD UNS UT A ‘]JiiJ']il!hl"Ullu Usmauo Ysuw
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! a o o
Tsau uarduloomsuazafies (AOAC, 2000) aziTunanis lwlamsa (Msmuia)

@f3e g, 2555) (M3MuIN) AdaaalunIsem 2

(M) Q0]

v Y v
MW 4 (N) @I01VNUTY NeumIToudaviia 250 Tulasmag
(1) §796199129 NEUMITBUAAVUIA 250 TuTATINAT

v Pl 2 v
Mmseh 2 oenlszneumuniiunndsemsvesviusuLazuag

g a Y
aandszneumani (Seuay)

w \]
M110819 7 'y '
ANNTY gt 1o Tilseu iefoly asllamsn ey

VHUFU 11.25+0.17 0.83+0.19 3.89+0.03 5.20+0.07 5.78+0.37  78.80+0.08 5.71+0.01

LGN 11.70+£0.35 1.09+0.13  8.26+£0.14 7.28+0.02 19.72+0.87 71.58+0.57 4.53+0.01

E4

o Yo A
wanema : M3 1 lamsamunaldail

mﬂu"lamm Govay) = u”muﬂum (s + Tty + 187)
HINBINS) : umummq =100 — mm%u
' A o (] Qy o "a A o Y 9}' I [V dy

2.2.1.3 HaMIMANIB¥UDIFIDI VL UFULAZRINHIUM TS Tdauludail

5.48+0.01 1A 5.18+0.01 MNAIAL
a < a Y a a =) a ''a AQ" o

2.2.1.4 wamsansznlsmnamsiueyyaddse tazllsmailuan vesasazviiiguy

Aauanalua1san 3
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M1 3 Usmnaensdweyyadesy (DPPH) wazl5uailluan (TPC)

o f;mnéfmmgga%asz (DPPH) Ysinailudnitanm (TPC)
oA mg vitamin C/g DW mg gallic /g DW
Vi 4333+ 0.09 3.02+0.06
V18 41.18+ 0.23 2.38+0.08

wamsmaaﬂuminﬁ 3 Wudwﬁywi’fu HsmnalSunaasdueyyaddsy (DPPH) 1LY
USinailTuan (TPC) 1nnn1v1as cmﬁaﬂﬂamﬂ‘umima@wmwamwa ag S¥H (2552) i
WUIHAINMIAATIEHANNAE T lunITRIue Y AD AT Y ﬂ’JfJ’J‘ﬁ ORAC W11 U3 u%uu
ANETDIUNTAIUBYYAT AT (26081.32 pmole TE/100 N1 (umumﬂﬂﬂ) duna 3J
ANWAMTD UM IATUOYYad a5z 1UNA19 (6637.80 umole TE/100 NS ( umumﬂﬂﬂ) ILE 1o
NURFRIGERE wmmmmm“lummmauuaaﬁi ¢&7035 FRAP WU f19ui uFunazu1ae o
AUAWITDIUMTAIUBYYADATZEI A Aoiln i 2806.05 1182 1908.30 umole TE/100 N3
(ﬁ’iﬁﬁﬂﬂt’lﬂ) AUAAY

222 AnvmanazanEwavosanuurudelszAnsamlunsfumsdumafaoondiadu

vosnslymslsznouiueaniiafannuiauazuiusuluszguiuandafulumsiunm
wﬁmﬁm%ﬁfa‘lﬁmﬁqmwgﬁﬁwﬁﬁwaﬁ'@ﬂmmwuazﬂmﬁﬂ@@ﬂ%m%u

222.1 wamslymsilszneuflueaniiafaanuias

v Y

£ ' ' ' '
vudelpuan naua1sanaInu1a N ANV NV LT PEAL 0.1, 0.2 1A 0.3 W)
= = @ dy l dy k A a 9 A o I W A a
L‘]J'ifJ‘iJWlEJ‘]Jﬂ“]JLu@llﬂ‘Uﬂ uazma"lﬂmmmumi BHT j98ag 0.3 (11NN 5) NUNUINYINYUN YN 4

a

QaJ’ o a o 4 v W o 1
DAAUHFATY 1INTUUWNAATIZHAUNINNIUAY JaUNTI taz)szamauianniui 0,7, 14,21

a

ag 28 U HaN1INAADIAILEAIIUA15199 4-10
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v v

51391 4 MAV0IA9819 lNUARNATANANAINANUVVUUAI 9

sza1 (W) 0 7 14 21 28
Sasinehs L* % b* L* % b* L* % b* L* % b* L* % b*
5549 284 1453 5985 227 1459 5564 195 1525 5429  0.69 1607 5681  1.13  14.14

o lnua +0.07° +£0.04° £0.06° +0.02° +0.02° +0.07" £0.03" +1.35"° +0.05" +0.01° +0.02° +0.03" +0.01° +0.03° =+0.05°
e lnuaii+ 5739 217 1536 6121 235 1406 556 051 1507 5633 0.2 1651  56.65 035 1531
BHT +0.10°  £0.07° +0.03° £0.03" +0.02°  +0.02" +0.20" +0.51°  +0.04"  +0.02° +0.03° +0.43"  +0.90° +0.04° +0.04"
dolouatans 5732 299 1489 5771 2.00 1339 5687  2.50 1484 5648 2.0 1470 5837 237 1497
AfeUIA0.1% £0.01° =0.12° £0.05° =0.06° +0.02° £0.02° 003 250° £0.03° £0.02° +0.50° +£032° £0.02° +007 005"
e lnua+ans
o s 5575 390 1493 5873  3.55 1399 5529  2.89 1544 5414 247 1531 5840 210 1434
020, +0.05° +0.07° +0.03° +0.02° +0.05' +0.09° +0.02' +2.89° +0.03"  +0.03" +0.19° +0.02°  +0.02' +0.05° =+0.05°
e lnua+ans
PP 5552 458 1560 5855 447 1431  57.76=  2.66 1526  56.00  2.64 1582 5816 277 1465
0.3% +0.05° £0.01° +0.03" £0.04° +0.09" +0.04°  0.02° £2.66° +0.05" +0.60" +0.03°  +0.57°  +0.02° +0.03" +010°

A o [

! { o [ { @ 1 I 1 @ Aan 1 )
wnema: Mmagluaausifernunaudigdnysaeiulianuuanaeiuneadaseeiivedifn (P<0.05)
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#i 0 5u
Uszamduifaveiiolnua
ELIAN nMANHMUE - N 2o o ANNBOU
‘IJ‘Nﬂ{] a Nay HIaNNT 571
Control 8.5+0.21° 8.5+0.32° 7.5+0.20° 8.5+0.21° 8.4+0.10"
BHT 8.7+0.21° 8.2+0.10" 7.4£0.10° 8.6+0.25" 8.4+0.10°
V189 0.1% 8.6£0.31" 8.0£0.31° 7.4£0.10" 8.6+0.31" 8.6£0.26"
V189 0.2% 8.6+0.26" 8.0£0.40" 7.4£0.10° 8.5+0.15" 8.6£0.31°
V189 0.3% 8.6+0.25" 8.4+0.36" 7.6£0.20" 8.5+0.21° 8.6£0.26"

winenig: annaglununaaufifednuiadiednysaiuinnuuanatunanA el

HeaAgy (P<0.05)

M3aft 6 nansAnMalszamduiaveaiielnua@umIaRa A A VLTI G]
7 7 5u
Uszamduiiaveuiiolnun
RGN nMANHAE A, \ Y . ANNBBL
e a nau oauNe .

Control 7.5+0.10" 7.0£0.10° 7.3£0.10" 7.1+0.10° 7.240.10"
BHT 7.6£0.20° 7.1£0.10b° 6.60.35" 7.2+0.72° 7.4£0.36"
V139 0.1% 7.6£0.10° 7.240.10° ZA0 A 7.3+0.10" 7.6£0.46"
V139 0.2% 7.7+0.06" 7.4+0.10 7.2+0.10° 7.4+0.40° 7.6+0.10"
V139 0.3% 7.6+0.20" 7.5+0.10" 7.440.40" 7.440.06" 7.6£0.53"

winenig: aunaglununaaufifednuiadednysatuinnuuana i unanA el

eaAgy (P<0.05)
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VUUUAN )
7 14 51
Uszamduifaveiiolnua
ELIAN nMANHMUE - N 2o o ANNBOU
1J§1ﬂ§_] a nauy IHIANNT 571
Control 5.740.10° 5.4+0.36" 4.6+0.10° 5240.17° 5.5+0.17°
BHT 6.0+0.20" 5.5+0.10" 4.9+0.17° 5.5+0.20" 5.6+0.10"
V139 0.1% 6.240.10°  5.6+0.40° 6.2+0.26" 6.2+0.17" 6.2+0.26"
V189 0.2% 6.5+0.26" 5.6£0.26" 6.1£0.15" 6.2+0.26" 6.4£0.10"
V189 0.3% 6.5+0.10" 5.6£0.10" 6.3£0.10" 6.2+0.26" 6.5+0.36"

winenig: annaglununaaufifednuiadiednysaiuinnuuanatunanA el
HeaAgy (P<0.05)

M5199 8 namsAnpINlszamduiaveute lnuauaIsERAIAINANUVNVUAI
71219
szamaudaveiielnuaua
A30E19 AMANH ), 2 e o ANNBBL
a Nay IHOaTNNa
5109 390
Control 4.3£0.30° 4.1+0.25° 3.8+0.30° 3.240.10° 4.0£0.10°
BHT 4.6£026"  4.2+0.17° 4.3+0.26" 3.3£0.26° 4.2+0.17"
V1949 0.1% 47+£0.10°  4.4+0.17" 4.4+0.10° 43+0.17° 4.4£0.10°
V1849 0.2% 4.840.26" 4.6£0.10° 4.6+0.10" 4.7+0.10° 4.940.26"
V1949 0.3% 4.940.17° 5.0+0.10" 4.7+0.26" 4.7+0.10° 5.0+0.10"

winenig: aunagluiunaauffednuiadednsaiuinnuuanaeiunana el

HeaAgy (P<0.05)
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VUUUAN )
i 28 u
Uszamdaiiaveaiiolnuaua
A30E19 AMANH A K % o o ANNBBL
g a nau HoauNe .
Control 3.4+0.26° 3.320.36" 3.44+0.40° 3.0+0.20° 3.0+0.17°
BHT 4.2+0.10° 3.4+0.30° 4.0+0.10° 3.240.17° 3.3+0.10°
V139 0.1% 4.4+0.10°  3.7+0.10°  4.6+0.17 3.640.10° 4.4+0.26"
V189 0.2% 4.6+0.17" 4.140.10° 4.6+0.20" 3.6+0.30° 4.240.10°
V139 0.3% 4.6+0.30" 4.140.17° 4.6+0.10'  4.0+0.10° 4.4+0.10°

winenig: annagluiunaauffednuiadednsaiuinnuuanaiunana el

HeaAgy (P<0.05)

k4
d

v Y v v Y Y v
mseh 10 Wami?fﬂmmmm%afgau°vf§emwmﬂalullﬂmﬁmmmlmuma €] VBV

9
d

Y
PIUFDYAUNTININUA (CFU/mI)

a1 () BHT 0% V189 0.1% V189 0.2% V189 0.3%
0 1.2x10° 4.4x10' 1.7x10” 9.8x10” 1.4x10°
7 2.4x10° 6.8x10" 4.5x10° 4.1x10° 1.6x10°
14 2.7x10° 5.6x10° 5.7x10° 2.5x10" 5.4x10°
21 3.5x10" 3.3x10° 1.7x10" 8.3x10° 4.6x10°
28 8.6x10° 8.4x10 8.5x10° 8.3x10° 4.3x10°
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VPUUAN )

szezal (OU) 0 7 14 21 28
¥omoes L* a* b* L* a* b* L* a* b* L* a* b* L* a* b*
e 5596 226  13.61 36.63 1043 1596 31.50 822  13.01 3835 871 1406 3677 7.77 + 15.54
wau COl’ltI'Ol c c c a b a d b e a a a a b a

+0.02°  +0.03° £0.01° £0.02° £0.03" £0.01° +0.11° £0.01° =20.10° =0.04" =0.03" =20.01° 20.03* 0.06° =+0.09
Wannduans 5455 212 1477 3555 1069 1581 3584 751 1625 3488 838 1324 3365 848 + 12.69
BHT +0.02°  £0.05"  £0.04° £0.05' £0.02° £0.04° +0.01" £0.03° 20.12° £1.77° £0.04° £0.09° £0.04° 0.04  £0.09°
Ndunduans
A 5564  1.83  13.71 3644 1052 13.17 41.63 478 1385 3550 737 11.18 3524 7.09 + 1237
ﬁﬂﬂqj’]aq a e d b e e a e b b d e b d d
o1 +0.04°  +0.15° +0.02° +0.09° +0.01° +0.02° +0.04° +0.03° +0.18" +0.10° +0.01 +0.05° =+0.08° 0.11° +0.04
. 0
Ndunduans
I 5631 426  13.84 36.15 10.65 1551 31.03 790 1357 3492 800 11.52 33.56 856 + 13.86
NAVIAN
029, £0.05°  £0.01° 20.03° +0.05° +£0.02° £0.04° £0.03° +£0.12° +0.02° =+0.08"° +0.13° +0.07° 20.04° 003"  +0.04°
. 0
Ndunduans
ol a 56.50 327 1427 3324 10.14 1423 32,65 893  13.03 3454 681 1209 31.02 7.53 + 10.48
NAVIAN
039, £0.03° £0.02° £0.04° +0.01° +0.02° £0.03° £0.02° +0.01° =0.03" £0.02° £0.02° +0.05° +0.01° 0.09° £0.05°
. 0

! . d o [ (v (% aa
winema: AumaglunnaausfeInuNmueonEsMInuinNAnMaNUMIadAoe el

C )
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Hagney (P<0.05)
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1 v @ ad a v ' a A 1 { o
ﬂ1‘§'l\‘iﬁ 12 Waﬂ”l'iﬁﬂ‘]%ﬂ’lmﬁﬂigfnﬂﬁllINﬁsllE’NV\Iﬁ3JL@]Nﬁ?iﬁﬂﬂﬂﬂﬁ\iﬁﬂ??ﬂﬂlﬂﬂluﬁﬁ g i 07U

Uszamnduiavesilan

A30E19 AMANHL -

- 2 2 o o ANNYOU
a Nay IHOaTNNE
5109 390
Control 8.3+0.20° 7.8£0.21° 7.240.10° 7.6£0.10° 7.940.10°
BHT 8.4+0.15" 7.840.17° 7.4+0.10° 7.6£0.20° 8.0+0.35"
V184 0.1% 8.4+0.12° 8.2+0.10° 8.0+0.26" 8.3+0.23a 8.44+0.15"
V184 0.2% 8.4+0.15" 8.3+0.06" 8.1+0.26" 8.3+0.06" 8.44+0.12"
V184 0.3% 8.5+0.21° 8.4+0.12° 8.2+0.10° 8.3+0.10" 8.54+0.25"

winenig: AnnagluiunaaufifednuiadiednsaiuinnuuanaiunanA el
HeaAgy (P<0.05)

Y v

1 v @ ad a v ' a A 1 { o
ﬂ1§'l\‘i‘ﬁ 13 Naﬂ”l'iﬁﬂ‘]%ﬂﬂﬁﬂi%ﬁ?ﬂﬁl]Nﬁsll@\W\Ia3JL@]Nﬁ?iﬁﬂﬂﬂﬂﬁ\?ﬁﬂ’ﬂﬂﬂmﬂluﬁﬁ 9 i 73U

Uszanaduiavesilan

ELIAN nMANHAUE . 2 2o o ANNBOU
a Nay IHOaTHNNS
5104 390
Control 7.240.10° 7.740.10° 7.4+0.10° 7.64£0.17° 7.6+0.35"
BHT 74017  8.0£0.26" 7.4+0.17° 7.6+£0.20° 7.740.15°
V184 0.1% 7.540.20° 8.1+0.30" 8.0+0.20" 7.840.15" 7.9+0.10"
V184 0.2% 7.5+0.10" 8.3+0.17° 8.1+0.30" 7.9+0.20° 7.9+0.17"

V184 0.3% 7.6£0.10° 8.3+0.10" 8.2+0.10" 8.0+0.40" 8.0+0.51"
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Uszamnduiavesilan

M30819 nMANHMUE - N PR ANUBOL
a Nay IHOaTNNE
5109 390
Control 6.8+0.10" 6.5+0.50" 6.5+0.10° 6.5+0.10" 6.6+0.10°
BHT 6.9+£0.15" 6.6+£0.10" 6.6+0.10° 6.5+0.20 6.7+0.10™
V184 0.1% 7.0£0.10% 6.7+0.17° 6.8+0.12° 7.3+0.10° 6.94£0.17"
V184 0.2% 7.1£0.30™ 7.240.10" 7.240.10" 7.3+0.17" 7.0+0.10"
V184 0.3% 7.2+0.10" 7.2+0.20" 7.3+£0.17° 7.44+0.10" 7.0+0.25"

winenig: AnnagluiunaaufifednuiadiednsaiuinnuuanaiunanA el

HeaAgy (P<0.05)

1 v @ ad a v ' a A
ﬂ1§'l\‘i‘ﬁ 15 NaﬂTﬁﬁﬂHTﬂT\iﬂiSﬁTﬂﬁﬂJNﬁsll@QV\IQ?JL@]?JﬁTiﬁﬂWIﬂﬁQﬁﬂ’NNL

Y v

VNUUAN 9 0 21 TU

0819

Uszanaduiavesilan

nMANHAUE . 2 2o o ANV
a Nay IHOaTHNNS
5104 390
Control 4.8£0.10° 5.540.10° 5.0£0.10° 4.340.15° 4.5£0.10°
BHT 4.9£0.30° 5.0£0.26" 5.4+0.10° 5.0£0.10° 5.6£0.30
V184 0.1% 5.0£0.36° 5.1+0.10 5.840.10" 5.0£0.26" 6.1£0.40°
V1949 0.2% 5.3+0.10" 5.540.10° 5.940.17° 5.2+0.17" 6.240.10°
V1949 0.3% 5.6+0.30" 5.540.17" 5.940.36" 5.540.10" 6.3+0.17"




v v

1 v @ ad a v ' a A 1 { o
ﬂ1‘§'l\‘iﬁ 16 Waﬂ”l'iﬁﬂ‘]%ﬂ’lmﬁﬂigfnﬂﬁllINﬁsllE’NV\Iﬁ3JL@]Nﬁ?iﬁﬂﬂﬂﬂﬁ\iﬁﬂ??ﬂﬂlﬂﬂluﬁﬁ 9 i 28 U

Uszamnduiavesilan

M30819 nMANHMUE - N PR ANUBOL
a Nay IHOaTNNE
5109 390
Control 3.6+0.10° 3.540.10° 3.1£0.20° 3.5£0.10° 3.240.17°
BHT 3.8+0.30° 3.6£0.10° 3.540.10° 3.4+0.46" 3.4+0.40
V184 0.1% 4.0+0.40° 4.2+0.10" 4.1+0.30° 3.6+0.30° 4.2+0.10"
V184 0.2% 4.14+0.50" 4.2+0.20" 4.1+0.17° 3.7+0.10° 4.2+0.46"
V184 0.3% 4.240.20° 4.2+0.26" 4.240.10° 3.7+0.30° 4.1+0.40"

winenig: AnnagluiunaaufifednuiadiednsaiuinnuuanaiunanA el
HeaAgy (P<0.05)

k4
d

d' = [J dy a G dy y A ad ''a
13NN 17 wamsﬁﬂmmmuwafqaumfmmuﬂ“lumallﬂmwmwavlawmm

S J

J E4
PUIUFOYAUNT INIMUA (CFU/ml)

a1 () BHT 0% V189 0.1% V189 0.2% V189 0.3%
0 2.9x107 4.1x10° 43x10° 3.3x10° 7.2x10°
7 1.7x10° 2.1x10° 7.9x10° 6.2x10° 9.5x10°
14 2.3x10° 5.4x10° 3.3x10" 4.5x10" 1.7x10*
21 6.4x10" 3.7x10° 9.1x10" 8.1x10" 2.6x10"

28 2.0x10° 3.4x10 2.3x10° 3.6x10° 4.8x10°




24

Y A A A o L o
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2.2.3.1 wamslyasilszaeuilusannanannuiusuluiiolaua niielnuan

Y v Y Y Y v v
HauensanaNVIUTURANuNYUsesay 0.1, 0.2 uaz 0.3 ylSsumeuduiiolaua taziile
' ! A ! o & o { A 5’ o
Tnuafiauans BHT $oaz 0.3 (MW 7) Munusnufguugil 4 osrusaidod 9101w
a 4 a 4 v W [ { [
IATIZHAUNINNIAUAN 9AUNT I tazlszamdudanniui 0, 7, 14, 21 1ag 28 U HANIINAADY

AaaAg AT 19N 18-24

(n) () (A1)

v v v
MR 7 (n) fedruilelnuaua
% 1 dy d d’d a
(v) feg1aiiolnuaniinsdues BHT
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v Y

| v v E4 1
A15199 18 Mavesded e lnuaduasanaviuFuRaNuUNIUA1E

szna1 () 0 7 14 21 28

M0819 L* a* b* L* a* b* L* a* b* L* a* b* L* a* b*

5549  2.84 1453 59.85 227 1459 5564 195 1525 5429  0.69 1607 5681  1.13 14.14
o lnuaua £0.07°  £0.04°  £0.06° £0.02° +0.02° £0.07° 20.03" 135 005 +0.01° +0.02° +0.03° +0.01™ +0.03°  +0.05°
o lnuaua+ 5739 217 1536 6121 235 1406 556 051 1507 5633 082 1651  56.65 035 1531

d

BHT £0.10°  +0.07°  +0.03"  £0.03° +0.02° £0.02" £020° +0.51° +0.04° £0.02° +0.03" +043" 090" +0.04°  +0.04
A
i lnuaua+

o 2 o 55.83 3.36 34.38 55.49 3.59 29.25 54.64 1.71 34.59 54.60 1.57 34.26 58.27 1.47 26.58
ﬁ1§ﬁﬂﬂmuusﬁu b c c e c © b d c b c c a c c
o190 £0.06°  +0.09° +0.12° £0.08° +0.03° +0.06° £0.05° +0.04° +0.02° +0.04> +0.01° 0.11° £0.02° +0.17°  +0.08
. 0
&Sl v
i lnuaua+

o 2 o 55.66 4.80 39.64 56.29 497 35.38 53.83 3.53 38.17 53.29 4.52 42.38 57.24 2.92 31.19
ﬁ’]jﬁﬂﬂm“u%u c b b d b b b b b c b b b b b
029, £0.06°  +0.07° +0.01° £0.02" +0.04° =+2.05° £1.01° +0.01° +0.03° +0.98° +0.03° =+1.07° £0.02° +0.01 +0.14
. 0
&Sl v
i lnuaua+

. 2 o 53.77 7.23 45.69 56.88 8.09 40.31 51.17 5.78 4292 52.54 6.44 48.12 56.21 4.59 35.77
ﬁ’]sﬁﬂﬂm“u%u (5 a a c a a C a a c a a c a a
039, £0.03°  +0.12°  £0.09"°  £0.05° +0.02" 40.03" £0.04° +0.02" +0.03" £0.03° +0.03" +0.01° £0.02° 020"  +0.01
. 0

o

! H 4 @ { @ [ @ [ ] Aaa 1 ]
wneig: anaslunuigausifernuinualesnysanuinnuuananunadasdeditiedifn (P<0.05)

]



26

M3aft 19 wamsanmalszemduiaveaiiolnuamues s s Rn LTI 9
7 0 %u
Uszamdaiiaveaiiolnuaua
ELIAN nMANHMUE - N 2o o ANNBOU
Jring a nau IHoaNHE .

Control 8.5+021"  8.5+0.32°  7.5:020°  8.5+0.21° 8.4+0.10
BHT 8.7+0.21° 8.240.10" 7.4+0.10° 8.6+0.25" 8.4+0.10°
VT 0.1% 8.7+0.21" 8.7+0.21" 8.0+0.40" 8.6+0.31" 8.8+0.10°
mﬁywi?u 0.2% 8.840.10" 8.7+0.21" 8.7+0.21" 8.5+0.36" 8.7£0.21°
mﬁywi?u 0.3% 8.7+0.20" 8.6+0.31" 5.2+0.10" 8.5+0.21" 8.7£0.21°

winenig: annagluiunaauffednuiadednsaiuinnuuanaiunana el
HeaAgy (P<0.05)

v v

v Y ' Y v
A15199 20 vaMsANEIMLsEaMduRavoutie lnuARLEs ANAUNUTUNANNYLVUAL 9

# 7 5u
Uszamduifaveiiolnuaun
20814 nMANHAE ! - PR ANUBOU
ﬂi]ﬂ{] a Nau IHIANNT 5921
Control 7.5+0.10" 7.0+0.10" 7.3+0.10 7.1£0.10 7.2+0.10"
BHT 7.6+0.20° 7.120.10° 6.60.35" 7.2+0.72° 7.4+0.36"
mﬁywi?u 0.1% 7.7+0.06" 7.6£0.20° 7.6£0.35" 7.5+0.53" 7.7£0.10°
mﬁywi?u 0.2% 7.7£0.10° 7.7£0.10° 7.6£0.20" 7.5£0.56" 7.7£0.75"
mﬁywi?u 0.3% 7.6+0.10° 7.6£0.20° 7.4£0.10° 7.5£0.50" 7.7£0.06"

winenig: annagluinaaufifednuiadied st uinnuuanaiunanA el
eaAgy (P<0.05)
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aad 21 pamsAnmmalszarmuiavoudislnuaduas asaviudufia g 9
i 14 5u
Uszamdaiiaveaiiolnuaua
M30819 nMANHMUE - 2 PR ANUBOL
Jring a nau IHoaNHE .

Control 5740.10°  5.4£036°  4.6£0.10°  52+0.17° 5.540.17°
BHT 6.0£0.20° 5.540.10° 4.9+0.17° 5.5+0.20° 5.6£0.10°
mﬁywi?u 0.1% 6.6+0.40" 6.3+0.17" 6.5+0.12" 6.44+0.26" 6.6£0.35"
mﬁywi?u 0.2% 6.7+0.17" 6.6+0.10" 6.7+0.12" 6.44+0.10" 6.7£0.17"
mﬁywi?u 0.3% 6.7+0.10" 6.6+0.30" 6.7+0.17" 6.4+0.10" 6.2+0.10"

wineme: AunaslunaaudienunaudednbsaeiuiinuanaAiuNat Al
HeaAgy (P<0.05)

b v

v Y ' £4 v
M5191 22 wamsanumelseenduiaveaila lnuaneaTanAVTUFUNANMUNYUA 9

121U
szamaniavauiie lnuaua
) v o ANNBOU
39813 ﬁ}ﬂmﬂ‘ﬂﬂ!% ~ a A v v
a Nay IHOaNNa
5109 390
Control 4.3£0.30° 4.1£0.25° 3.840.30° 3.240.10° 4.0£0.10
BHT 4.6£0.26" 4.240.17° 4.3+0.26" 3.3£0.26° 4240.17°
VHUFY 0.1% 5.2+0.20" 5.440.36" 5.540.10" 5.740.26" 5.6+0.30"
VHUFUY 0.2% 5.3+0.10° 5.540.10" 5.6+£0.17" 5.8+0.20" 5.7+0.20"
VHUFY 0.3% 5.2+0.10" 5.240.10" 5.540.20° 5.7+0.17° 5.5+0.36"

wineme: AunaslunaausiReInuinudednsaeiulinuAnAIuNETAee ]
HeaAgy (P<0.05)
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Y v

v v ' Y ' v
A15199 23 HamsaneIMelseanduiaveutie lnuauas anAUN UTUNANMVLUUAL 9 7

28 U
Uszamdasiavoaiiolnuaua
ELIAN nMANHMUE - N 2o o ANNBOU
1J§1ﬂ§_] a nauy IHIANNE 571
Control 3.4+0.26" 3.3+0.36" 3.440.40° 3.0+0.20° 3.0+0.17°
BHT 4.240.10° 3.440.30° 4.0+0.10" 3.240.17° 3.3+0.10°
AT 0.1% 4.7+0.10" 45+0.10°  4.6£026" = 4.5+020° = 4.3+0.17"
VT 0.2% 4.6+0.17" 4.6+0.26" 4.4+0.10" 4.6+0.10" 4.5+0.46"
VT 0.3% 4.6+0.10" 4.5+0.20" 4.6+0.40" 4.4+0.26" 4.0£0.17°

=

winenig: annagluiunaaufifednuiadiednysaiuinnuuana i unanA el

Haanay (P<0.05)

9
d o

v Y [ v k2 9 Y
M3197 24 wamsAnEIUIUFoYAUNS dNrNaluInuANANLYLA 9 Vo suRUTY

9
a d v

Y
PIUFOYAUNTININUA (CFU/mI)

a1 () BHT 0% St 0.1% St 0.2% FurT 0.3%
0 1.2x10°  4.4x10' 3.5x10" 2.2x10" 6.8x10°
7 24x10°  6.8x10" 6.7x10" 2.4x10° 6.3x10’
14 2.7x10°  5.6x10° 4.9x10° 3.1x10° 3.4x10"
21 3.5x10°  3.3x10° 4.7x10° 1.8x10° 4.5x10"

28 8.6x10° 8.4x10’ 7.8x10 1.4x10’ 8.4x10°
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VUUUAN )

szezIa1 (JU) 0 7 14 21 28
Foseha L* a* b* L* a* b* L* a* b* L* a* b* L* a* b*
) Contral 55.96b 2.26d 13.6le 36.63d 10.43b 15.96d 31.soe 8.22 b 13.01e 38.35b 8.71 d 14.06d 36.77C 7.77 C 15.54d
+0.02°  +0.03° +0.01° +0.02" +0.03" +0.01° =+0.11° +0.01° =+0.10° +0.04° +0.03° +0.01° +0.03° +0.06° =+0.09
Weu+ans 5455 2,12 1477 3555 1069 1581 3584  7.51 1625 3488 838 1324 3365 848  12.69
BHT +0.02°  +0.05° +0.04" +0.05° +0.02° +0.04° +0.01° +0.03° +0.12° £1.77° £0.04° £0.09° +0.04° +0.04° +0.09°
Wdu+asada 5567 491 3230 3831 648 1683 4937 656 24.89 4404 886 2387 5539 341  23.68
VIUTI0.1%  £010° £0.04° 2003 £009° £001° £0.02° £0.03° £0.14° £001° £0.04° 2003 £0.02° 005 007 £0.04°
Wdu+ansada 5545 470 3573 3775 751 1824 5674 165 2675 4286 940 2488 5036 557 3047
VU 02% 20010 £007° £0.04 2005 £002° 2004 £001° 2002 £0.14° £028° 2002 £0.03° £005° 005 006"
Wdu+asada 5657 593 3865 3813  7.69 1837 3912  9.60 3376 33.06 10.82 1834 3315 955 2294
VU 03% 002" £001° 2002 £0.01° £002° £0.03° £012° 0.19° £005° 2003 £0.04° £0.05° £006° +£0.04 £0.03°

wineme: AaslunngaudiReanunaudednysaeiuiinnuuanaiuneataseeiitiod iy (P<0.05)
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VHYUAN 9 710 T

0819

Uszamnduiavesilan

nMANHMUE - N PR ANNBOU
a Nay IHOaTNNE
5109 390
Control 8.340.20° 7.8£0.21° 7.240.10° 7.6£0.10° 7.940.10°
BHT 8.4+0.15" 7.840.17° 7.4+0.10° 7.6£0.20° 8.0+0.35"
VHUFY 0.1% 8.6+0.15" 8.5+0.21° 8.4+0.15" 8.5+0.21° 8.6+0.15"
VHUFUY 0.2% 8.6+£0.21° 8.6+0.10" 8.5+0.21° 8.6+0.15" 8.6+0.15"
VHUFY 0.3% 8.6+0.10" 8.7+0.10° 8.4+0.12° 8.5+0.12° 8.6+0.17"

wineme: AunaslunaaudiReITuNmudednbsaeiulinuAnATuNET Aol

HeaAgy (P<0.05)

: v @ ad a [ Qy o !
Vnﬁ'l\‘lﬁ 27 Naﬂ"l'iﬁﬂ‘l%ﬂ‘ﬂNﬂﬁ%ﬁTﬂﬁlJNﬁﬂl@ﬂﬂﬂﬂmuﬁ?iﬁﬂ@ﬂlﬂﬂ%ﬂﬁﬂ??ﬂl
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VYUAN 9 N1 7 TU

0819

Uszamnauiavesilan

AMANHMUE g = PR ANNBOU
a Nay IHOaTNNE
5104 390
Control 7.240.10° 7.740.10° 7.4+0.10° 7.6£0.17° 7.6£0.35"
BHT 7.4+0.17% 8.040.26" 7.4+0.17° 7.6+0.20° 7.7£0.15°
VHUFU 0.1% 7.740.06" 8.4+0.10° 8.3+0.10° 8.340.17° 8.1+0.35%
VHUFU 0.2% 7.840.31° 8.5+0.21° 8.4+0.25" 8.6+0.10" 8.3+0.26"
VHUFY 0.3% 7.7+£0.06" 8.5+0.15" 8.5+0.15" 8.7+0.20° 8.5+0.21"

wineme: AunaslunaaudiRenuinudednsaiulinuuanaAiuNeEt Aol

eaAgy (P<0.05)
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M31aft 28 wamsAnmalszemduiavesilduAuamsasariiuduia L g
#i 14 5
Uszamnaudavoilax
ELIAN nMANHMUE - N 2o o ANNBOU
1J§1ﬂ§_] a nauy IHIANNT 571

Control 6.8+0.10" 6.5+0.50" 6.5+0.10" 6.5+0.10" 6.6+0.10°
BHT 6.9+0.15" 6.6+0.10" 6.6+0.10" 6.5+0.20" 6.7+0.10°
mﬁywi?u 0.1% 7.3+0.17" 7.3+0.10° 7.5£0.50" 7.4+0.40" 7.340.26°
mﬁywi?u 0.2% 7.4£0.30" 7.4+0.10" 7.6+0.10" 7.5+0.10" 7.7+0.10°
mﬁywi?u 0.3% 7.4+0.10" 7.4+0.17" 7.6+0.10" 7.5+0.26" 7.7+0.17"

winenig: annaglununaaufifednuiadiednysaiuinnuuanatunanA el
HeaAgy (P<0.05)

M31af 20 wamsAnmalszemduiavesilduAuasasariiuduRa L g
7 21 5u
Uszamauiaveailax
MI0819 AMANYME E - PR ANUBOL
ﬂi]ﬂ{] a Nau IHIANNT 5731
Control 4.840.10° 5.5+0.10" 5.0+0.10" 43+0.15°  4.5+0.10°
BHT 4.9+0.30° 5.0+0.26" 5.4+0.10" 5.0+0.10°  5.6£0.30
mﬁywi?u 0.1% 5.7+0.17° 5.6£0.17" 5.9+0.17" 5.6£0.20" 6.4+0.40"
mﬁywi?u 0.2% 6.4+0.30" 5.8+0.10" 6.0£0.35" 5.7+0.20" 6.5+0.12"
mﬁywi?u 0.3% 6.6+0.10" 5ol S 6.0£0.44" 5.6£0.10°" 6.4+0.20"

winenig: aunagluiunaauffednuiadednysatuinnuuanatunanA el
HeaAgy (P<0.05)
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Y

v

YPUVUAN )
7 28 51
Uszamauiavesilax
EPLIHN nMANYMY “ 2 %o o ANV
1J‘§1ﬂ{] a Nay IHIANNT 591
Control 3.6+0.10° 3.5+0.10" 3.1£0.20° 3.5£0.10°  3.2+0.17°
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OD 765

d' 03/} o Aaaa ax a 4 a . . Y . I
MAUNNUINT 3 ‘WJHWQUﬂWTVITﬂQﬂﬁfl"l'J‘ﬁﬂ']'i'JLﬂ'i']giﬁTllijJ']m Phenolic acid Iﬂfﬂflfﬂiﬂ Gallic 11l
TITNINTIIU
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gasmMsmuIn

mg gallic /g DW = ((Y -0.0262/0.0097)*(190919*U511as NANaANariug))/(1,0004W )

v

W= 1HINAI0819N%9

= a A 4 a U = a d' [ ! a qq' Y]
8. anulszansmwlumsmuesndaruvesasisznauilueannanaainuias uazuiuruly
[y $ [ (v d i !
szaunuanmanuluransaeiide lnua
1hansilsznevilueaniiaialdniniag uawuuwvu Tﬂﬂ%mmmmu 0.0, 0.1, 0.2 LA
0.3 Wnaufutelnuaua FimsEusny e Sui 0.7.17.21 uaz 28 u i
QNN 4 DIAUTAITOA
' s o
8.1.a1)e500nlwd (Peroxide Value ; PV) (AOCS Cd 8-53, 1997)
4
8.1.1 gUnsalazansnll
d‘ Y
1.) 1509107
Aana o
2) A1sazagNaNesFan:AanlsWosu(3:2)
= s %
3) asazaneInunmzeulo o ladoudn
Y Y
o 4
4) myazaelmaeyInlodamannuuuuno.1 uesuoa
Y Y
o 4
5) asazaelsdenInlodamannuuuio.01 uosuoa
Y b Y
6.) asazaieriwdlannuuNIu1%
anAa 4
8.1.2 A5 UATIZH
v Y v
1) Fafedraiiolnuava 5£0.05 5y Taly Erlenmeyer flaskv11a 250 Hadans
a aa 4 A Aaa
2) PuAITaTAENANDLTAN: AR 15 HBTY (3:2) 30 Waaan g
a2 (Q’ [ a aa
3) wnasazaneTwunaFoulololadoud 0.5 Uanans
[ I~ H a g’ o = Aa A
4) wermsazaredunal 1 i luidia taz@uinnauiui 30 Jaaas
Y [ N ¥ 4
5) TnmsadeansazareInaeuInTodamannumuvy 0.01 Uesuoa auaITazay

Y Y

I ' a 3 a aa 1 H a
Lﬂuﬁmﬁma@uu,azmumiazmﬂumﬁnmmwmu 1% 2 waaaas uaﬂmm@mmu?{umum@

e
' Y
6.) TunnlsuesesazarelmaesuInlodamanlylumslnmsa

o ax A o A 1 Y Y nm o1q 1w 1 g’ @
7.) N1 blank MUITLAYINUNNANINIVINAY LLlelaflﬁmaﬂNumu
o ' s ¢
8) muammlﬂaiaﬂﬂvlcm
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(§—B)XNx1000

Mass fo sample,g

die s =1Smasansas msﬂmmﬂu'lmiacnawiwﬁlcﬂums"lmmmmamq (Hagans)
B = 15inasensazasladoinToFamaiilalunslnms blank (Haaans)

v Y

% 4
N = anunauvedasazaelsaenInTodama (uesuoa)

Peroxide Value (milliequivalents peroxide/1000 g sample) =

8.2 M33IA51HA Thiobarbituric acid reactive substances (TBARS)
8.2.1 Jerquazginsal
1) viaeasuaIIg viIa 10 ml
2) nseumuasihg
3) widonauamaadmiudn
4) Votex
5) Hotplate
6) Spectrophotometer
7 inSoaumdmeIonens
822 asmiflalumsingiz
1) TBA- TCA solution (20 mM TBA in 15% TCA (w/v) in distilled water) (913 fJiJTﬂEJ
M39 TCA 37.5 g azanennnautszana 200 mi Tudinnes @y TBA 0.721 g AzIIUNUA (“l@ﬁ
NAUIN) ud il nasdeinduldid 250 m Tuvaadlsunes
2) wseuannnasgiuvesnlavlaeeadlafan 1,1,3,3-tetracthoxypropane (TEP)
g
a. 1A301EN5AYA18 TCA 15% TeH TCA 15 azanenaunazliliinag
@1 100 m1 luvaadFudsunag
b. @A TEP 11 11 ul Whnazaisluaisazals TCA 10 ml (ﬂg’;mﬁfumgﬁawmﬁ
finalu tip) 9218 1,000 mg/ke TEP
c. 199919A81A8MIQA 1,000 mg/kg TEP 41 0.5 ml ANHeuAUa150a18 TCA
4.5 ml 9214 100 mg/kg TEP (MTu3alS01511a59119 50 mi)
d. 1Weveae lneMIANEsaza1s TCA 45 ml 9214 10 me/ke TEP (U511a592
A3 50 ml)
e. 1110 mg/kg TEP yienaliifudinmnvuy 0.5,1.0,1.5,2.0 1ag 2.5
me/ke T T1I5115 4ATEYB INAANUVVLIAY 10 ml (MIV] = M2V2)
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ada Jd
8.2.3 A5 NUATIZH
(Y [ 1 Aan o Y g’ o I~
1) ladiee19 1 ml laluvasasuasiiauuia 10 ml ¥iinaisily Blank)
2) Wwya1saLals TBA 2 ml
Y Y v 9 A
3) wanl¥uINUAleIAITBd Vortex
k4 ?)‘ A =
4) auluuaea 15 w9
Y o
5) 8adernonlvarIu 15 1
) an P ~ I =1
6) W liyuasnagn 250 C 714,500 rpm (Hurian 15 WA
ya ?)I @ ] 3 =4 o 1 I ' = d‘
7) Twilila 1 ml gauidudrunueen nntudahdulalliammsganduuasianuen
AR 532 U TUINAT
w ! = ¥ d’ w ! =S
8.3 m3amalaalyn3eaIana (Hunter Lab Color Quest)
@ 4
8.3.1 Jaauazgilnial
4 e oa
1) n5eadad
2) ¥aARIIN (Cuvette Tube) HIBAAUAIDE
8.3.2 35 nvzH
v A v ] [ d‘ Y 1 = = =
1) MIAAA0618 Taemaliumnasgrunied Inglyunumeunasgiuauiaza
Al
4 a v ) Yy Y 9 - " A o a
2) 1FAAINANIINITzUBNaINVaIUlaliunIAIEnIzA Ny Taglylieduniig
AIUVDIUNY
a dld Y 1 dy . d' Y a 1 '
3) Amaniiaredruiiolnua 112199 Reflectance Tnglidulavosdnaegasaseos
Jaa
4) ﬂﬂvhﬂifmmnﬁ delil¥uasneneniinadedvesdietng
5) Aan Read Sample iz MR s dveiiet e Inuasalusa

AT NUAAINANITNAQDN 15;1 EFmagnbs
HHYLYIR

L*= ﬂWNLLG] 50 100 ﬂf]’(:’f"llTJWi’f)‘Fﬂﬂ’NiJﬁ’JNWﬁ@ﬂ’NZJGlﬁ mmmmummiﬁmﬂ
ﬂWNLLG] 50-0 ﬂf] t’fﬂTﬁ‘ifJﬂWﬂ’ﬂiﬂ/}Uﬁ‘iﬂﬂ’Nm"UN EJ\‘lﬂW]ﬂﬂaLﬂ"U 0 MWﬂﬂQNﬂ’NZJL‘JiJW‘ifJWU!LﬁQ
un

a* = mmtﬂumu‘um L‘]fu 1 2 34 ﬂﬂﬁllﬂﬁ G]’Jlﬁsllilx‘ﬁﬂﬂ ﬂWﬁlLﬂ\‘iﬂﬁ]“’iﬂﬂﬂlu

mmmamw -1,-2,-3 ﬂ'é) GIULe! Gl’Jl,ﬁ"UENGlﬂﬁ‘Uiﬂﬂ ﬂWﬁLﬂlﬁl’Jﬂ%“’ﬂﬂﬂ"Uu
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Yy g g ! A A A o a A oA g
b* = ']ﬂ'llﬂulﬁllll'lﬂ YU 1234 ﬂ@ﬁlﬁaﬂ\i @]'JLﬁGUENll']ﬂ ﬂ’]ﬁlﬂaf’]\iﬂﬂ uIn

muﬁﬁmmamw -1,-2,-3 ﬂ@ ﬁLl”INLl ﬁﬁlﬂﬂlﬂﬁﬂﬂﬁﬂw1ﬂ ﬂWﬁuTNuﬂ%“’

Y
=

UINvU

be D

8.5 IAFzH Uy
8.5.1 Yaq uazginsal
1) ATZAINNTOI
2) qoul
a 4
3) lasasudimnes
tﬂﬂ/
4) Togannuay
9 a A
5) fagpzgiliiew
6) Thimble
adaAa 4
8.5.2 35 UATIZH
1) u1nafmwa3Jmsm1/1ﬁwamuawumuﬂﬂaﬂumuammm 105 mmwamaﬁ nal
3397304 uaamwﬂaﬂﬂmmwﬂaumﬂmm 12 $2734 ﬂ1ﬂuummﬂawamuﬂmmwmwuﬂ
2) 1 EJ‘]J‘]Jaﬂ Cooling water, Auto Control Unit {48 Drive Unit Llaﬁlﬂﬂlﬂiﬂﬂ (switch
Y 1
on) 114 3 1A504
1 d‘ Y o d' 09: al Y d‘ o d’
3) NA1jy Pre-Heat 1011 Heater 1191 uiingangiil (n7e9azsoumauile
'qnmgﬁ Hot plate uﬂ1m1mJ@mwnwm"hsmmmm%ﬁ
Y v Y v
4) ihegdlnuaseimen 3 nduldly Thimble Tnelydaseefiny Thimble nowld
Y ¥
F19819ANNE AN UUFIDEIDNFUKTI
o H a &~ 1 g Qy <
5) ihlleuNgumngil 105 essuwaden a1 3 $alus ldluloganudunaAliau
Y ¥ Y Y Y
6) ledwunioalaely Thimble holder 1AINATjuAU-a3TA Thimble vzgnAU 1)
o o ] ] 1 <
VUFA IAANUI Thimble “lﬁ’mmmmmaﬂ
7) IHﬂ’JEJEJumJ!,ufJiJ‘Vl’EJ‘UI,L‘VNLLﬂJD’QUWHUﬂLLﬁ’J’NQ‘Uu cup holder wdhndes
wmmﬂuuﬂﬂﬂmu a9
Y
8) lANAMIALa1Y 70-90 Haaans/M1e819 laely Solvent addition tubing 1N5LAN
VTNUFIUVUYDUAT O
A a . =2 A 3 9 = Y 1
9) oM Cooling water DAz 10-15 DeruvaiBoalinalu Start
A g o Aoy
inFoanazmauaullsunsundald
A A < v ? & ) A v
10) oA oamansasanal (Qrnanlszina 1.5 $211u9) lsnatluau-as iiero1de
Y
9NN 1A99101 181 Thimble DONNIN VAN
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o Y Aa A Lﬂ'd % v W 1 d’ [ Y v W

11) dhiedsezgiidiouiillviunnmsaiadiodisesnnnniesana (Mudude
Y a A 9 A
07892 QilaNAio)

9 9 v Y

12) Wdre9nve 11 wreuigouguiigil 103 oaraiod a1 30 W1A HaaINTiy
o 9 1 dy I o Y &K o o g’ o
weenangeu lalulagaanuduiluna 3 lus udrvailldsanmin

o Y %
qmmsmmmmsaﬂazmm"lmuu

w3—-w?2
%FAT = T x 100

v

W1 =W IHInUeInIngd

Y
w2 =ihwindagezgilition

g’ v Y Aa A d‘d % (%
w3 =ihwindagezgiiiionni luiiurdse

v Y ]
ams19uni 1 Usunadusiuluiie lnuaua

4
o v

g’ o uﬁlﬁu g} Y] dy § [ g‘ v Y Ao

. y UMD P e lnuavas  iwiindend
NUIUKT wiolpua ~ %FAT

079 (g) o1 (g) lviiunaseu (g)
19 (g)

1 45.1659 3 0.8111 452702 12.8591
2 44.8807 3 0.8311 44.9835 12.3692
3 44.9678 3 0.8005 45.0049 4.6346
nae 9.9543

8.6 na@ouMIlszannania
A A A A a dgl a o o'oajl a g A yad
nagevluFesnauiiuinatulurdadusingowsiadiomsaunan lsisnago v
multiple comparison test Ingn1snadoUszlifgnaaeuszyszauaziuuYeInauiun i3l Tay
= = v o [ 9 A &KX o 1 = = i 'A a Z o 3 A
nSeufiennuaie61981999 Fedredralseuiiouazlylni@y BHT 0.01% Tagiuwiin inuf
v v W [l ! ] @ [ @ A
annzuaznauReInuRUAegINaTo Taoutiszauazuumilu 9 52A Av 1= Tnaunuun
Nga oz 9= nauiutlosigea
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v
A d v

8.7 IUIUYAUNIANINNA (AOAC, 1995)
8.7.1 FAMIRIONOMITIALITD
Y v
4 Plate count agar 23.5 0¥ azanelutngudou 1 ans V559U flask Yathndaeyn
o [ 3 o ' y { a [ d
dranasaniuinllausely autoclave Ngavigil 121 sesusaiFod Auay 15 Jouane
2
=Y I
3N 1Wunan 15 un
8.7.2 33 UAT12H
= A 0'1 [ 1 [ d! ¥ Lﬂl ! tﬂy Y o 1
RTINEITAZA101909 19 ]1A8TIAI0819 25051 B lFFoUTUAUIAT NN AT LA AN I
[ ' 2 Y
QﬂwmﬁﬂﬂﬁN1Hﬂ1i%1l“§ﬂ!t§?ﬁ1ﬂ§ﬂ1% stomacher 13 diluent (0.1% peptone water) adlilszana
a Aaa a1 = Y A A A A a Aaa a1 1 = a =
100 4adansa Uuuu 1 W1N 1A AN peptone water NKADDN 125 Haaans atluas on 30 2uN
4
v & dilution 1 : 10 ud7 91 dilution Aol 110™, 102 107, 10 :miuilaesazaradoaaves
A o P - _ - - 1 A aa 1 Y g
Hand N dilution 10°, 107, 10°, 10° 86149 1 Haaans laluswdeauie dilution 82 3 91U (1 Plate
[ 9 Y
count agar (1 40 — 45 earurarFod) asluau@euseseuraaiuas 20-15 Haaans pour plate
Yy & S yvgva o g & oA ~ o o o
udaaanaAldiey nwasaselduui 35+ 0.5 esrnwaiFod w1 2-3 TU ATIVUVIIUIU
a I [ 1 Aa o o
vaun3d udrenuwailuiiuiulalatinenansual 1 nfu
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