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sorbate
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Potassium 0.1 > 1 M 150,000 7,400 | 2,025 (> 1fu |>18u |>1&ul>1&u > 1 &0 {> 1 &
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o ' < a 4 ¥y X
@319 5 M1 pH  UAILANAN chelating agents  LAAMMIIlusrazuIa

' P Ay
AN 9 WQNHQWBQ

M i Fszzmma A
Chelating ﬂ?mcﬁ
agents (% w/v) (1)
0 3 5 7 9 11
e gBL 1100 o NIWAL 463 | on | 677 a8l
(+ 0.02)(+ 0.00)(+ 0.00)(+ 0.00)|(+ 0.00)(+ 0.00)
Citric acid| 0.05 o AH/N 435 N34 | 4.36 | 4.38 | 4.40
(+ 0.01)}(+ 0.00)[+ 0.00)|(+ 0.00)(+ 0.00)(+ 0.00)
Citric acid|0.075 w/oh 28Me 428 | 4,29 | 4.31 | 4.32
(+ 0.01)}(+ 0.00)(+ 0.00)|(+ 0.00)((+ 0.00)(+ 0.00)
Citric acid|0.1 400 =ttt | 4,14 | 4.17 [ 4.21 | 4.20
(+ 0.01)(+ 0.00)(+ 0.00)|(+ 0.00)((+ 0.00)\(+ 0.00)
EDTA 0.05 4T oG |98 | 4.55 | 4.61 | 4.64
(+ 0.02){(+ 0.00)(+ 0.00){(+ 0.00)|(+ 0.00)(+ 0.00)
EDTA 0.075 660" 1562V aes Y 456 | 4.61 | 4.64
(+ 0.01)|(+ 0.00)[+ 0.00)(+ 0.00)|(+ 0.00)|(+ 0.00)
EDTA 0.1 4.37 | 4.38 | 4.41 | 6.5 ] &A4T | &51
(+ 0.01)|(+ 0.00)(+ 0.00)(+ 0.00)((+ 0.00)|(+ 0.00)

138 + Bronidox L

(R)

0.2%

' o v o i ) Y
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- ' o o oy & '
@157 6 A1 pH  PBILAANAN chelating agentstidmMyliluszaziiaiay

40° ¢
B i pH Srrasiaaias (u)
Chelating |Usuiqu
agentp L |l o 3 5 7 9 11
P SRR witis 1 455 B30 F 469 | 6.9k Re
(+ 0.02)(+ 0.00)((+ 0.00)(+ 0.00)(+ 0.00)[(+ 0.00)
Citric acid|0.05 4. ARY 4.3828%.38 | 4.62 | 444 | 4.44
(+ 0.01)(+ 0.00)((+ 0.00)(+ 0.00){(+ 0.00){(+ 0.00)
Citric acid|0.075 | #28 /) &3 2% | 4.29 | 4.30 | 4.35
(+ 0.01)|(+ 0.00)(+ 0.00)(i 0.00){(+ 0.00){(+ 0.00)
Citric acid|0.1 409/ WEEERG! 517 | 4.20 | 4.21 | 4.25
(+ 0.01)|(+ 0.00)(+ 0.00){(+ 0.00)(+ 0.00)|(+ 0.00)
EDTA 0.05 461 | 441 | 445 | 467 | 4514 471
(+ 0.02)|(+ 0.00)[+ 0.00)(+ 0.00){(+ 0.00)|(+ 0.00)
EDTA 0.075 4.40 4.45 4.52 4.57 4.62 4.70
(+ 0.01)|(+ o.OO)Q 0.00){(+ 0.00)(+ 0.00)|(+ 0.00)
EDTA 0.1 4.37° | 4.40 1.4.43 [i4:50. 1 456 J WL
(+ 0.01){(+ 0.00)(+ 0.00){(+ 0.00)(+ 0.00)|(+ 0.00)
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'miw\?; 7 fhﬂnunﬁﬂmma?;t?m chelating agentsl;;ﬂ??iﬂg‘!vlﬂui:’,ﬂu?a'l?hi q
ﬁqmugﬁﬁ'm
: *araa1amia (cps.) ﬁama{/‘;s:ﬂ:nmdn a (7u)
Chelating [|U3¥1QU
 agents (% w/v) 0 3 5 7 9 11
Pure gel 1** - 1.6683 [1.6313 [1.6276 1.6158 |1.4138 |0.8554
(+0.01)|(40.01){(+0.01) | (+0.00)| (+0.00) |(+0.00)
Citric acid|0.05 1.6563 [1.6692 [1.6395 1.6276 |1.5088 .0.8910
(+0.01)f +0.00)(+0.01) | (+0.00)|(+0.00) (+0.01)
Citric acid|0.075 1.6522 1.6514 1.6514 1.6217 (1.5148 |0.8910
(+0.00){(+0.00)[(+0.01) | (+0.01)|(+0.00) [(+0.01)
Citric acid|0.1l 1.6614 1.6633 [L.6573 1.6455 [1.5504 0.9029
(+0.01)](+0.01)|(+0.01) | (+0.00)|(+0.00) |(+0.01)
EDTA 0.05 |1.6663[1.6514 {1.6276 |1.6395 |1.4732 [0.8554
(+0.00)((+0.00)(+0.01) | (+0.01)|(+0.01) |(+0.00)
EDTA 0.075 |1.6588 [1.6573 [1.6336 | 1.6276 [1.4970 10.9029
(+0.01)[(+0.00)(+0.01) | (+0.01) | (+0.00) |(+0.0C)
EDTA 0.1 1.6514 [1.6442 [1.6395 | 1.6217 |1.4791 [0.8673
(+0.01)/(+0.01)(+0.01) | (+0.01) | (+0.01) | (+0.01)
* d fued + il mummﬁw?ﬁﬁmnmﬁ'ﬂ 2 933
by ﬁa 138 + Bronidox L(R) 0.2%
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M0 8 f A2 1IRABALA AL chelating agentstﬁaﬁwgﬂﬂui:ﬂ:uawhm
i aovc
Q *ar1mr1imia (cps.) pavaaRsE B I A ()
Chelating [U3¥ieu |
agents  (Tw/v) 0 3 5 7 9 11
Pure gel l** - 1.6683 |1.6039 |{1.4851 |1.3544 |1.0099 |0.6950
(+0.01)| (+0.00) | (+0.00)| (+:0.00) | (+0.00) | (+0.01)
Citric acid [ 0.05 1.6563 [1.6633 [1.6276 |1.3841 {1.0217 |0.7069
(+0.01)| (+0.01) | (+0.01)| (+0.00) | (+0.00) | (+0.00)
Citric acid |0.075 [1.6522 [1.6455 |1.6514 |1.3782 1.0277 0.7069>v
(+0.00)| (+0.00) | (+0.00) | (+0.00)| (+0.01) |(+0.01)
Citric acid 0.1 1.6614 [1.6573 |1.6514 |1.4019 |1.0574 |0.7128
(+0.01){ (+0.00) | (+0.01)| (+0.00) | (+0.00) (+0.01)
EDTA 0.05 1.6663 [1.6395 {1.6217 {1.3782 |1.0099 |0.6891
(+0.00)| (+0.00) | (+0.01) | (+0.00) | (+0.00) (+0.01)
EDTA 0.075 [1.6588 |1.6395 [1.6276 |1.3782 |1.0158 |0.7128
(£0.01) | (+0.01) | (+0.01) | (+0.01)|(+0.01) (+0.00)
EDTA 0.1 [1.6514 |1.6455 |1.6336 |1.3782 |1.0039 {0.6891
(+0.01)| (+0.01) | (+0.00) | (+0.01) | (+0.01) |(+0.00)
* d eean + ﬂ'uﬁmmumﬂsﬁmﬁ"lﬁmnmsi’ﬂ 2 933
- fa 1 +Bronidox L(R) 0.2%
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' 4 5 s
s 5 udaam swasuwalsasananduduas phenolic compounds lUAANLAN
B

4 y X ' ]
chelating agents WAAMMITTIIUSE BRI 9 N 40°C

conc. of phenolic cpd.(mg/ml)

ﬁ

0.13

0.09

A

e
o~

< & 2 time(days)

< o 4 a
UM 6 udalduonoayuaIn 1audkduLaY phenolic compounds  UABMILAN

4 v X ' o a
chelating agents tadimaliluseaziaima a nauual 40°cC

conc, of phenolic cpd. (mg/ml)

time(days)



3 %
W pg 1' M@ Pure gel 1 wuf g \+ .....

El' fa 1@ + EDTA 0.05% wudie  m
E fa o + EDTA 0.075% wufiy o o
E fa 1\wa + EDTA 0.1% wuis A A

A8 1@ + Citric acid 0.05% wnumg 8% 0

Q
W=-N=-H =W =N -

fia 1Wa + Citric acid 0.075%uwudlg P

Q

Q

fia wa + Citric acid 0.1% wiufy o . o
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0.2 |
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absorbarnce at 720 nm
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0.02- 0.04 0.Q06

d‘ Y] (#4
dgunraMudnI M aduiusufe y = 8.4729 x + 0.0036
4 4 ' 4 ei
e y fa mmsgﬂnauuﬁm 720 nm

< v v
x 3  anuaNguYadd1saaly  tannin (mg/ml)

Q.08
conc.of tannin (mg/my)

108 r2 = 0.9985
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< 4 - ‘
ANIUN 3-7  uEIRITEAIuANA 28 M gy phenolic compounds
dl o aQ < < v d' v Aa
Tuaaviay chelating agents fUAAIY € lUiHULVlHUﬂULQGVlVlJJWlﬂLﬂN chelating
ay % ' d' gy
agents W aumMal uar 40°C 1aH paired t-test WY1 VAUMNMAN
Y 4. a Vv - 2 2 v
dulaantan  EDTA  (3288Y 0.05, 0.075, 0.1) WAL citric acid (3888 0.05)
< v v ' 4' ‘' a
AN MAULYINUUYBY phenolic compounds gqmmaw"lumu chelating agents
[ [ [ d' 1 g 4' v v o
TﬂHVlNWUﬂ'J’ImLﬂﬂWNi:'Vi'J'NLQGVILaJJ chelating agents ¥a1UUu WNITAIUBEINY
4 s Y d' a v . .
0.05 diun 40°C Uu (AaWAN EDTA (5asas 0.05, 0.075, 0.1) UAY citric
[ : e Y] [
acid (3882 0.05, 0.1) WAIMINIUYAY phenolic compounds GRURRIRE
: "a . ] [ ] 4. a Y]
Alilfy chelating agents TagliwumI1uuAndA195sMI13aaMAN EDTA  3awas
d‘ 4‘ g v L) v v
0.05, 0.075, 0.1 lusuevlaawtan EDTA FAHAT 0.05 NAI1NINTULAY phenolic
' d. Y v [] d'
compounds fananaYN  citric acid¥aEaT 0.05, 0.1 &I aNAN EDTA
' t da o v
$agaz 0.075, 0.1  LAUANAIIITNRENAN citric acid Fagay 0.05, 0.1 WL
v o w v Y a 4 v .
Updfiy 0.05 Anudnaenly EDTA fawpar 0.05 ufu chelating agents

Tun1svaass tuasuaaly

5 4' v ~
qUABUN 5  WawaIn191ldd1saruaandiaty

Q' < Vv ' ‘' v
M SMIEIETAIHYBLA A LlaEn 1 5 18@1 sAuaanduadus I Nty chelating

dd<d a4 & i < X
agents WNANEA fa EDTA (388ar 0.05) Aludadlumsian 9-12 uas3un 8-16



; d' ' d.el v a -ﬂ' y X 2 ' d' ay
@519 9 M pH  Padlnanddsdmusandinduandinaliluszezaiaa 9 ngunimal

L

4 M pH  29AAENITHILIAIN a (3U)
d1 5% unandiadu Unno
(%w /v) 1 3 5 7 9 12 16 20 25
Pure gel 2 0 4.41 4. 46 hwisd Laas. 1467 4.69 4.69 7l |k
(+0.02) | (+0.00) |(+0.00) |(+0.00) [(+0.00) [(+0.00) | (+0.00) | (+0.00) [(+0.00)
Sodium metabisulfite | 0.05 4.20 e S el 16 0 14.39 | 438 4.54 4.55 | 4.60
(+0.01) | (+0.00) {(+0.00) [(+0.00) |(+0.00) |(+0.00) | (+0.00) | (+0.00) |(+0.00)
Sodium metabisulfite | 0.1 "3.92 4.03 | 4.09 | 3.93 | 4.13 4.14 4.16 4.19 | 4.22
(+0.00) | (+0.00) |(+0.00) |(+0.00) [(+0.00) [(+0.00) | (+0.00) | (+0.00) |(+0.00)
Sodium metabisulfite | 0.2 3.56 3.55 | 3.60 | 3.52 | 3.72 3.73 3.76 3.81 | 3.83
(+0.00) | (+0.00) | (+0.00) [(+0.00) |(+0.00) |(+0.00) | (+0.00) | (+0.00) (+0.00)
Sodium bisulfite 0.05 4.22 4,26 4.29 4.18 4.40 4.39 4.40 4.42 4 .45
(+0.00) | (+0.00) |(+0.00) |(+0.00) [(+0.00) [(+0.00) | (+0.00) | (+0.00)|(+0.00)
Sodium bisulfite 0.1 3.90 595435 395 | 4.15 4.14 4.16 4.20. 1 « %423
(+0.00) | (+0.00) {(+0.00) [(+0.00) {(+0.00) [(+0.00) | (+0.00) | (+0.00)|(+0.00)
Sodium bisulfite 0.2 3oy 3.69 3.86 3.55 3.70 3.68 37X 3.79 3.85
(+0.00) | (+0.00) [(+0.00) [(+0.00) [(+0.00) [(+0.00) | (+0.00) | (+0.00)|(+0.00)

*

*k 4

i L@ + Bronidox L

4 ' d 1
i3 ARAY + ALY

(R)

swwnass il aia 2 a5
0.2% + EDTA 0.05%

oY



L
mﬂafﬂ; 9 (72)
¥ i pr* mmeasiszEzIMAY A (Fu)
d13fupandiadu ¥R
(e fv) 1 3 5 7 9 | 12 Thie 70 25
Sodium sulfite 0.05 | 4.427 %58 " Ruabdee| 4.52 | 4.77 | 4.75 | 4.77 | 4.80 |4.92
(+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00)| (+0.00)| (+0.00){(+0.00)
Sodium sulfite 0.1 4.50 /| 4.60 | 4.62 | 4.56 | 4.77 | 4.76 | 4.80 | 4.88 |5.02
(+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00[(+0.00)
Sodium sulfite 0.2 4.55 4.59 4.63 4.55 4,85 4.97 5.16 5.14 | 5.20
(+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00)| (+0.00)|(+0.00)
L-Ascorbic acid 0.05 | 4,33 AIAA6A 38 | 4.31 | 4.56 | 4.55 | 4.57 | 4.60 ‘| 4.63
(+40.00) | (+0.00) [(+0.00) |(+0.00) | (+0.00) | (+0.00) | (+0.00)| (+0.00)((+0.00)
L-Ascorbic acid 0.1 48l Ttttz | 4.20 | 446 | 4.63 | 4.5 | 4.48 |4.51
»(10.00) (+0.00) {(+0.00) {(+0.00) | (+0.00) {(+0.00) | (+0.00) | (+0.00)|(+0.00)
L-Ascorbic acid 0.2 409 1 410 kw12 406 |4.30 |4.28 | 4.31 | 4,36 ]6.39
(+0.00) | (+0.00) |(+0.00) |(+0.00) | (+0.00) | (+0.00) { (+0.00)| (+0.00|(+0.00)

*

* %

&
i 137 + Bronidox L(R)

0.2% + EDTA 0.05%

& ' 4‘ ' dl . ‘ v U 3
3 NAKY + ﬂ"lL‘]JHQI.UUN'lﬂ?ﬁ'IumﬂQ'lﬂﬂ']‘nﬂ 2 AN

|



M 10 pH paenin stusandduiadiital sz ss M 4 # s0°c
: ar pH pRaslusEBEzLIAIAN 9 (F)
d15fusandiadu Tanw
Cepimg o= 3 5 7 9 12 16 20 25
Pure gel 2 0 461 | sV a0 %51 | 4.7 | 4.70 4.69 4.71 4.74
(+0.00) (16.00) (+0.00) [(+0.00) [(+0.00) |(+0.00) | (+0.00) |(+0.00) f(+0.00)
Sodium metabisulfite 0.05 4.20 | A.25/F G5 L a2 | 4.55 | 4,54 4.53 4.55 4.62
' (+0.00) | (+0.00) | (+0.00) [(+0.00) [(+0.00) |(+0.00) | (+0.00) | (+0.00) | (+0.00)
Sodium metabisulfite| 0.1 4.09 | 4.20 | 4.40 | 4.40 | 4.53 | 4.48 4.64 | 4.50 4.54
(+0.00) | (+0.00) | (+0.00) |(+0.00) [(+0.00) |(+0.00) | (+0.00) | (+0.00) | (+0.00)
Sodium metabisulfite| 0.2 3.61 3.88 4.41 4.36 4.50 4.40 4.32 4,46 4.49
(+0.00) {(+0.00) {(+0.00) [(+0.00) |(+0.00) [ (+0.00) | (+0.00) | (+0.00) | (+0.00)
Sodium bisulfite 0.05 4.22 | .34k ol | 4.53 | 4.49 4 .49 4.50 4 .49
(+0.00) | (+0.00) | (+0.00) [(+0.00) |(+0.00)|(+0.00) | (+0.00) |(+0.00) | (+0.00)
Sodium bisulfite 0.1 bt a6 L4 alpd 049 | 4051 | 4.k 4 .43 4 .45 449 -
(+0.0)) |(+0.00) (+0.00) (+0.00) {(+0.00) [ (+0.00) (£0.00) | (+0.00) | (+0.00)
Sodium bisulfite 0.2 3.87 4.08 4.41 4.39 4.54 4.46 4.41 4,45 4.47
(+0.00) | (+0.00) (+0.00) (+0.00) {(+0.00)| (+0.00) | (+0.00) |[(+0.00) | (+0.00)

*

**k 4
fa

198 + Bronidox L

(R)

Qe2h < +

EDTA 0.05%

4 odl -d' lu v ¥
fia  fAlagY i_ﬂ1nﬁNtuuu1ﬂi§1uﬁ1ﬂQ1ﬂﬂ1i)ﬂ 2 A9
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] L
A5190 10 (7B)
. ‘a1 pH gaanalusTEzIaIm 9 (3h)
d15fusantiadu Unnu
(T lv) 1 3 5 7 9 12 16 20 25
Sodium sulfite 0.05 4.45 4.59 4.63 4,66 4.80 4.78 4.77 4.80 4.83
(+0.00) | (+0.00) | (+0.00) | (+0.00) |(+0.00) | (+0.00) | (+0.00) [(+0.00) | (+0.00)
Sodium sulfite 0.1 4.57 4.62 4.76 4.95 4.83 4.80 4.80 4.81 4.84
(+0.00) |(+0.00) | (+0.00) |(+0.00) [(+0.00) | (+0.00) | (+0.00) |(+0.00) | (+0.00)
Sodium sulfite 0.2 4.61 4,64 4.92 4,92 4.92 4.90 4 .89 4.92 4.95
(+0.00) [(+0.00) {(+0.00) {(+0.00) |(+0.00) { (+0.00) | (+0.00) [(+0.00) | (+0.00)
L-Ascorbic acid 0.05 4.32 |N434 | 440 | &®)| 4.56 4.58 4.59 | 4.62 | 4.68
(+0.00) {(+0.00) | (+0.00) |(+0.00) {(+0.00) | (+0.00) | (+0.00) |(+0.00) | (+0.00)
L-Ascorbic acid 0.1 4.24 4.24 4.30 4.34 4.51 4.50 4.51 4.54 5.60
(+0.00) [(+0.00) |(+0.00) [(+0.00) [(+0.00) | (+0.00) | (+0.00) [(+0.00) | (+0.00) |
L-Ascorbic acid 0.2 4.10 4.09 4.15 4.19 4.34 | 4.35 4.35 4.36 4.39 1
(+0.00) {(+0.00) | (+0.00) |(+0.00) |(+0.00) (19.00) (+0.00) {(+0.00) | (+0.00)

*

* %

o R
i 38 + Bronidox L

(R)

Q2% %

EDTA 0.05%

4 cdl ldl l*;v v Y
12 N1ARY + ﬂ1uanuuN1ﬂi§1uw1ﬂﬂ1ﬂﬂ1iiﬂ 2 AN

£y



® L 4 &
MmN 11 muningesaiin siuesnlinduafii fluss s ag a dqmwgﬁﬁm
£ ﬂnamfm* (cps.) ‘namaﬁs:ﬂmmﬁn a ()
d15fuaandiadu Voo
(%wlv) 1 3 5 7 9 12 16 20 25
Pure gel 2" 0 1.4613 [1.4019 |1.3663 |1.0930 | 0.9386 |[0.8198 | 0.7485 | 0.7135 | 0.7193
(+0.00) | (+0.00) | (+0.00)| (+0.01) | (+0.00)| (+0.00) | (+0.00) | (+0.01) | (+0.01)
Sodium metabisulfite| 0.05 1.4651 |1.4473 |1.4175 {1.3103 1.0959 [0.9767 0.8934 0.8874 | 0.8880
(+0.01) | (+0.01) | (+0.00)| (+0.00) | (+0.00)| (+0.00) | (+0.01) | (+0.00) | (+0.01)
Sodium metabisulfite| 0.1 1.4648 |1.4470 |1.4172 |1.2147 | 1.1433 |1.0599 | 0.9766 | 0.9051 | 0.9057
(+0.00) | (+0.00) { (+0.01)| (+0.01) | (+0.01)|(+0.00) | (+0.00) | (+0.01) (+0.00)
Sodium metabisulfite| 0.2 1.4661 |1.4661 |1.4602 |1.4184 | 1.2039 |1.0728 | 0.9774 | 0.8812 | 0.9119
(+0.01)| (+0.00) | (+0.00){ (+0.00) | (+0.01)|(+0.00) | (+0.01) | (+0.00) | (+0.00)
Sodium bisulfite 0.05 1.4642 |1.4404 | 1.4047{1.1904 | 1.1071 [1.0595 | 0.8928 | 0.8809 | 0.8809
(+0.00) | (+0.01) | (+0.01)| (+0.01) | (+0.00)|(+0.01) | (+0.01) | {+0.00) | (+0.00)
Sodium bisultife 0.1 1.4644 |1.4406 |1.4049 [1.1965 | 1.0953 [1.0596 | 0.8929 | 0.8870 | 0.8870
(+0.00) | (+0.01) | (+0.01) {{+0.01) | (+0.01)|(+0.01) | (+0.01) | (+0.00) | (+0.01)
Sodium bisulfite 0.2 1.4661 |1.4601 |1.4124 {1.2217 |1.1562 [1.0787 | 0.9833 | o0.9178 | 0.9178
(+0.01) [ (+0.01) |(+0.00) | (+0.01) | (+0.01) |(+0.01) | (+0.00) | (+0.00) { (+0.00)

*

*k A
fa

4 ' L] [
i AReY + A

198 + Bronidox L

(®) .99,

+ EDTA 0.05%

i v v Y
PIUINATHIUALAINNISTR 2 A9

7%



15748 11 (AR)
- mnmﬁﬂ*(cps.) ﬂau'aaﬁi‘s:ﬂ:nmvhq a (u)
d15Musandiadu K3
il 1 3 5 7 9 12 16 20 25
Sodium sulfite 0.05 1.4635 [1.4338 |1.4040 |1.1898 1.0828 1.0114 0.9400 0.9162 0.8864
(+0.00) [ (+0.00) | (+0.01) | (+0.01) | (+0.01) | (+0.00) | (+0.01) | (+0.00) | (+0.00)
Sodium sulfite 0.1 1.4609 |1.4312 |1.4015 |1.1877 |1.0808 1.0096 0.9383 0.9146 0.8849
(+0.01) | (+0.01) | (+0.00) | (+0.00) | (+0.01) | (+0.00) | (+0.01) | (+0.01) | (+0.00)
Sodium sulfite 0.2 1.4675 |1.4437 [1.4019 |1.1812 {1.0738 | 0.9426 |0.8948 0.8769 0.8770
(+0.00) | (+0.00) | (+0.00) { (+0.01) [ (+0.01) | (+0.00) | (+0.00) | (+0.00) | (+0.00)
L-Ascorbic acid 0.05 1.4657 £1,4181 [1.3823" [1.0963, [0.9533 0.8342 0.7627 0.7388 0.7388
(+0.01) [(+0.00) [ (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00)
L-Ascorbic acid 0.1 1.4656 |1.4119 (1.3762 {1.0902 {0.9532 0.8281 | 0.7507 0.7149 0.7149
(+0.01) {(+0.00) | (+0.00) | (+0.00) | (+0.00) { (+0.00) | (+0.00) | (+0.00) | (+0.00)
L-Ascorbic acid, 0.2 1.4666 |1.4189 (1.3712 |1.0970 |0.9420 0.8227 0.7154 0.6975 0.6975
(+0.01) |(+0.00) | (+0.00) | (+0.00) (+0.00) | (+0.00) | (+0.00) | (+0.00)

(+0.00)

*

* %

4
A2 198 + Bronidox L

(R)

Q2% e

EDTA 0.05%

4 ' ] 1 e} dl [ ¥
fia ARl + AwsiwnassIumliinmsia 2 an

Gy



MIei 12 mstiiesasaeni sthusandeduiadine sz ssae a @ 40°C
% ﬂnamfiﬂ*(cps.) ‘uamaﬁi:ﬂ:nmdn q (fu)
d15fusantiadu Unna
SRR 3 5 7 9 12 16 20 25
Pure gel 2 0 1.4316 [1.3900 [1.3425 [1.0693 |0.9267 |0.8198 |0.7722 |0.7128 |0.7128
(+0.01)| (+0.01) | (+0.00) | (+0.00) | (+0.00) | (+0.01) | (+0.01) | (+0.00) | (+0.00)
Sodium metabisulfite | 0.05 | 1.4413 |1.4413 |1.4175 [1.3162 |1.0839 |0.9529 [0.8815 |0.8815 |0.8755
| (+0.01) | (+0.01) | (+0.01) | (+0.00) | (+0.00) [(+0.00) | (+0.00) | (+0.00) | (+0.00)
Sodium metabisulfite | 0.1 1.4538 |{1.4419 |1.4181 |1.2512 [1.1321 [1.0725 |1.0010 |0.9414 | 0.9295
(+0.00) | (+0.01) {(+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.01) | (+0.00) | (+0.01)
Sodium metabisulfite | 0.2 1.4661 |1.4661 |1.4244 {1.2397 [1.1085 [1.0609 |1.0132 |0.9357 | 0.9238
(+0.00)| (+0.00) | (+0.01) | (+0.00) {(+0.01) {(+0.00) | (+0.00) | (+0.01) | (+0.01)
Sodium bisulfite 0.05 | 1.4421 |1.4361 |1.4182 [1.1918 (1.1084 |1.0249 [0.9534 |0.8938 | 0.8879
(+0.00)| (+0.01) {(+0.01) [ (+0.01) |(+0.00) {(+0.01) | (+0.01) | (+0.01) | (+0.01)
Sodium bisulfite 0.1 1.4471 |1.4292 |1.4054 |1.1970 [1.0838 [1.0183 |0.9583 |0.8932 | 0.8754 -
(£0.01) | (+0.00) [ (+0.00) | (+0.00) |(+0.00) [(+0.00) | (+0.00) | (+0.00) | (+0.00)
Sodium bisulfite. 0.2 1.4661 [1.4661 |1.4482 |1.4065 {1.1919 (1.1085 1.0370 1.9655 0.9535
(+0.00) | (+0.00) [ (+0.00) | (+0.00) |(+0.00) {(+0.00) | (+0.00) | (+0.00) | (+0.00)

*

* %

4 $ 4I . 4‘ { v ¥
fia  Aaey + ﬂ1nﬁNtUﬂN1ﬂ7§1u¢1§h1ﬂﬂ151ﬂ 2 AN
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AT 12 (72)
X m'nmﬁﬂ*(cps.) 'zmmaﬁi:ﬂ:nmﬂ'n a (3u)
#1581 unandiady Jung '
(oalv 1 3 5 7 9 12 16 20 25
Sodium sulfite 0.05 1.4431 | 1.4253 |1.3896 [1.2352 |1.0808 | 0.9502 | 0.8789 | 0.8552 | 0.8433
(+0.01)| (+0.01)| (+0.00)| (+0.01) [ (+0.00) | (+0.00) | (+0.01) | (+0.00) | (+0.00)
Sodium sulfite 0.1 1.4397 |1.4278 {1.3981 |1.2315 |1.0887 0.9519 0.8924 0.8567 0.8448
(+0.01)| (+0.00)| (+0.01)| (+0.01)| (+0.00) | (+0.00) | (+0.01) | (+0.00) | (+0.00)
Sodium sulfite 0.2 1.4501 |1.4322 {1.4083 |1.2412 [1.0741 | 0.9429 | 0.7638 | 0.7400 | 0.7042
(+0.01)| (+0.00)| (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.01)
L-Ascorbic acid 0.05 1.4335 [1.4216 [1.3859 |1.2313 [1.0588 | 0.8684 | 0.7495 | 0.6900 | 0.6900
(+0.00) | (+0.00)| (+0.01){ (+0.00) | (+0.01) | (+0.00) | (+0.00) | (+0.00) | (+0.00)
L-Ascorbic acid 36 1.4411 |1.4172 |1.3934 |1.2267 |[1.0719 | 0.8932 | 0.8932 |0.7265 | 0.7146
(+0.01) | (+0.01) | (+0.00)| (+0.01) | (+0.00) | (+0.00) | (+0.00) | (+0.00) | (+0.00)
L-Ascorbic acid 0.2 1.4419 [1.4061 |1.3942 |1.2274 |1.0665 |0.8818 |0.7984 |0.7388 | 0.6912
' (+0.01) | (+0.00) | (+0.01) | (+0.00) | (+0.01) | (+0.00) | (+0.00) | (+0.01)

(+0.01)

*

*%k 4 .
2 198 + Bronidox L

A ] d‘ ) 4‘ 4‘ (4 g
3 AlaeY + mmmmumﬂsﬁmﬂﬁammsm 2 AN
(R)

0.2% + EDTA 0.05%
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< - v v 4. )
sUM 8 WEAINITWABULYRININMBNYUYBY phenolic compounds Tur anean

Sodium metabisulfite, WAY Sodium bisulfite uwd15f1u

4 pX . ' <
aanﬂm‘ﬂ'u luaﬂiﬂi‘lﬂu5:ﬂ:l'3ﬂ1ﬂ’li b quﬂ{]’ﬁﬁ’aq

conc. of phenolic cpd. (ug/mi)

4 ] 12

4 v v
s 9 udnILtdunADaEYAINI1MANTUYAY phenolic compounds

U

' time(days)

da
Tutaanay

Sodium metabisulfite WAY Sodium bisulfite lﬁumsﬁwaan%m‘ifu

4 ¥ X ' d' ay
luﬂﬂiﬂi1ﬂu7:ﬂ:l']ﬂ']ﬂ1ﬂ - ﬂqm“fﬂ]n%ﬂ\l

conc. of phenolic cpd: (ug/ml)

time(days)



Pure gel 2

138 + Sodium

1a

|

13a

a

13q

+

+

Sodium

Sodium

Sodium

Sodium

Sodium

metabisulfite 0.05%
metabisulfite 0.1%
metabisulfite 0.2%
bisulfite 0.05%
bisulfite 0.1%

bisulfite 0.2%

v
Wl g
W g
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. ~
- « S o o
U 10 udAInT SWAsUWAIAI 1M BNIUYBY phenolic compounds  LMLAANLAY
Sodium metabisulfite LAl Sodium bisulfite Lﬂuﬁ1iﬁﬁu
4' Y -4 X [ dl a
sandady  wadimliTusseziaiany 9 BRI 40°C
conc. of phenolic cpd.(ug/ml)
&
4(
{ { 1 : 1 ( L (
2 B 10 14
time(days)
. dl da
v v
11 LERILAUDANALYAIAI T MTNTUYAY  phenolic compounds  LMABVILAN
Sodium métabisulfite UaY Sodium bisulfite tﬂuﬁ1iﬁauﬂﬂﬂﬂlﬂﬂﬁ
dll y ¥ ' d' a
- uefam i luszesnaiama 9 el 40°C
conc. of phenolic cpd. (ug/ml)
R
1 | | { \ | |
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wa Pg, M@ Pure gel 2 s g (¥ emaes
m} ﬁil 138 + Sodium metabisulfite 0.05% wufiy | 0-—--0
my fia 138 + Sodium metabisulfite 0.1% Wiy e— —e
mé "fs\'r] 138 + Sodium metabisulfite 0.2% wumy  o—-—a
by fd 198 + Sodium bisulfite 0.05% iy e
bj fia 138 + Sodium bisulfite 0.1% wuhy  o—ao
by  fia WA + Sodium bisulfite 0.2% T R —

w



50 12

conc,

i e " 5
udAINT SWABULIAI A1 TNTUYBY phenolic compounds  LUABWLAN
(7] -
Sodium sulfite Wl L-ascorbic acid Lﬁumimuaamlm'ifu
4‘ 3 l‘h’ . 4. Qv ;
wanaaliluszezaine 9 naumnimas

of phenolic cpd.(ug/ml)

— — ——— — —— — ™ — —
f T t.h——:::_“__ s = o

g vc\‘§~“- T
o) i
_____ '.33
-------------- +Pg 2
4 .
vc,
2 B -t.‘."‘
% Ve,
\.0
! L 1 4 { . i
2 4 6
time (days)
dl v v 4 a
Jun 13 udadtdunnnasainadutueey  phenolic compounds Tuianay

4
Sodium sulfite WAL L-Ascorbic acid lﬁuﬁ']‘iéf'mﬂﬂﬂ%m?:ﬁl ($11)]

y X . o -
Mmmililussazuiaiae 9 ELHIGR

conc, of phenolic cpd. (ug/ml)

1 i 1 l i} i

2

2 4 : 3
time (days)
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Pure gel 2
138 + Sodium sulfite 0.05%
138 + Sodium sulfite 0.1%
138 + Sodium sulfite 0.2%
3@ + L-ascorbic acid 0.05%
138 + L-ascorbic acid 0.1%
138 + L-ascorbic acid 0.2%

b2
w8
v
WAl g
v
Ul g
v
Wl g
Wt g
V¥
wuf g

v
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: < a
UM 16 udaaniswasuwaiaiimduduzas phenolic compounds Tuiaaniay

: Y 4
Sodium sulfite UAY L-ascorbic acid Wudisfuasndaty i@

y X ' e; a i
aamaliluszezaanae 9 naaman 40°C

conc. of phenolic cpd.(ug/mil)

time (days)

o v v 4 a
Jun 15 udnILfu0ANaYAIAI1MTUIUTDY  phenolic compounds Tuiaaniay
' ﬁ v A x 4 p X,
Sodium sulfite WAY L-Ascorbic acid Wudisduanndiadu w@naneli

' < -
Tuszyziaian « vaumna 40°C

conc, of phenolic cpd. (ug/ml)

time(days)
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4
Pg' 2 fa
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S2 fia
2
sy fia
3
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vc{ fa
Cof
vc,  fa
&
vc: fa

Pure gel 2

18 + Sodium sulfite 0.05%
\Wa + Sodium sulfite 0.1%
138 + Sodium sulfite 0.2%
WA + L-ascorbic acid 0.05%
l1Q + L-ascorbic acid 0.1%
38 + L-ascorbic acid 0.2%
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wuf g

v
Wwuf g
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v
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H ) ' J 4 d. [
guﬁ 16 n'iwmmﬁwuﬁmmmé’uwuﬁs:mwammigmnauuﬁm 320 nom UM

a1 9 12981982878 tannin

Absorbance at 320 nm

O
(g}

I 1

0.004 0.008 0.012 0.016 0.02

conc. of tannin ( mg/mi’

' 5 A‘
damsudnIn dudife y = 32.4923 X - 0.0157 1Ay r2 = 0.9808

4 4 ' 4 <
Wa y 3 ;mn1sganaundiv 320 om

4 v v
x  f2  9NNAUYAIE1IALA1Y tannin (mg/ml)



o a -4 a = ¥ XY
a191 13 Usunaas@antiauldnusiwian duaary @
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am;ﬂ*?; 8-16 lﬁﬂ?lﬂi'\:ﬁﬂ’)’muﬂﬂd’l\l'lﬂ\!ﬂ’)']Nl‘l'llu‘t‘fu phenolic compounds
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