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Abstract

The effects of Allium hookeri (AH) on the physicochemical properties and storage of pork sausage were examined.
Sausages were prepared with different levels of AH (0.5 and 1%) and sodium nitrite (50, 100, and 150 ppm),
and stored at 4°C for four weeks. The addition of AH had little effect on the CIE color or texture value of the
sausage. More than half of the added nitrite was removed during sausage preparation, and a further large reduction
was observed during one week of storage. The TBARS content was observed to increase with storage, but lower
increases were observed when more nitrite and AH were added. When stored for two or four weeks, the group
with 100 ppm nitrite and 1% AH showed lower TBARS values than the group with only 150 ppm nitrite. The
total microbial count after storage for four weeks was lower in sausage with 50 ppm nitrite and 1% AH than
in sausage with only 100 ppm nitrite, and the sausage with 100 ppm nitrite and 1% AH exhibited the same microbial
count as that with only 150 ppm nitrite. These results suggest that AH is a potential substitute for nitrite for use
in sausage production by suppressing TBARS increases and inhibiting microbial growth during storage.
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The effects of Allium hookeri on the physicochemical characteristics and storage of pork sausage

G A itk =3 ARl ©E, o, A4, ascorbic
acid, phytosterol, total phenol 5°| &=l Slo] Fule}
nheg tiAlske FALEE e AFETHI2-14). 3
e Bol $Hrshe 1t vhs, 49t F Allium & 2=
A AbAe gaks)l, ghet &9l a4 FeA UHEA
&3}, ARG H4 A, '515—’7‘]33% L R A R R
T o AelgA o] AFE ATH15-26).

olg]gk AAle 2 FHlolA % A, 1 & A
715l gk #alo] FoA|al kgt &87lse] AT
L 9ATH29-31). SFAIRE o Ak Ao STl &
Bl gk A7 Gde] o] Fo|AaL A &2 Aotk
upebr] & Al M e AR 7 AT |7
F el &&atr] 213 712 ARE 7] flste] ]9
H7WF =5 2R B shekd 543 AR vAE
FEFS AT E YT

Fia ey
us #3924, Woosung Meatpro Co.,
Ltd, Seoul, Korea) 5 M FZ #7}6led Table 12] 24l
w2t 870 o2 Al skt oAk & 0, 50, 100, 150
ppm= 3718 31, 50 ppm, 100 ppm Tl & 4TS
717} 0, 05, 1% 7181tk 1 ke® AlgE vjx 5L wlxz
L3l £§3FaL, STX Turboforce 3000 Electric Meat
Grinder (STX International, Lincoln, NE, USA)el &3¢ HA
=7 casing= 7|9 FRI8te] AR B AE WSITE 2AIA]
A2 A5 viol ol sk W A F rhged

X%ﬂ o]— T;]' 7}‘03‘:”' < i/‘]xl %‘/E]%E—‘_7]' 75C & J—E T
2027 2EE FASE, B W2t Fol 4T YPae
Agshan 24 AR2 A8l

Uty 2y

UHJ E-2 AOAC(32) *H el olste] = (oven-dry ),
ZA W (Soxhlet §), Z=TH (microkjeldahl §) 2 23] &5

Table 1. Recipe for pork sausages added with A Aookeri
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2 2} A (Chromameter CR-300, Minolta Corporation,
Ramsey, NJ, USA)E ©]-8-5}0] CIE(Commission Internationale
de I’Eclairage) L*(lightness), a*(red-green) 2 b*(yellow-blue)
e =4sr9 o, 15 A E=-S Minolta calibration plate
No. 2003304424 Y = 927, x = 03136, y = 031955 A}-&-3}

=84 53
AL ARE 4T AV|E AE T Texture

analyzer(Sun Scientific Co, Model CR-500DX, Tokyo, Japan)
o 27 20 mm plungerE “F2ate] 23] WHE A|RE 719)5]
A= W DoJR| = force-time curveZF-E 7 T (hardness),
©%]%d (cohesiveness), ¥ 3]/ (chewiness) S S 3t &
Y27 A5 =°] 15 mm, crosshead X 0.5 mmy/sec,

75 b = 0}‘93\ ‘:]'

Agel ofEsk o]& e gulfanilic acid®} «
-naphthylamine-HCl-S &3} Griess reagent9} HHg-A]#
nitrite®] diazo-couplingS 540 nmol|A] B] 217 & 33T} Al
893} 37 2F89(0.1-1 ppm)ol] 3 SFE=E =F
2FA3 81 nitrite S ppm)= AlXFSFATH
2AIA 1 g SH4 40 mLol wAE 80T 2
*1 X7t 71 gk o 323} HeCl 89 5 mLE st
WZ4et & 50 mL=E 39 E %3 v} whatman No. 1
filter paper= o3}t om, A|go] ofAAl o] L& ko]
HE Afole Alagds 2:3u 345t B4

=

ZIN=2
T':——l}\ =

20 ppm®©]
skt

TBARS B2 &3

SA2ES AR F AN ) AEE B Aok
thiobarbituric acid reactive substances(TBARS) $}=&F2 Witte
S(33)8] W] st FAsITh AR 5 goll 20%
trichloroacetic acid in 2 M phosphoric acid 2% 25 mL<

=S

Ingredients (g) N0+A0" N50+A0 N50+A0.5 N50+A1.0 N100+A0 N100+A0.5 NI100+ALO NI150+A0

Pork 750 750 750 750 750 750 750 750

Salt 14 14 14 14 14 14 14 14
Sugar 10 10 10 10 10 10 10 10
Phosphate 2 2 2 2 2 2 2 2

Water 224 224 219 214 224 219 214 224

Nitrite(mg) 0 50 50 50 100 100 100 150
Allium hookeri 0 0 5 10 0 5 10 0

"Group abbreviations: N represents nitrite in ppm, and A represents Allium hookeri in % added as an ingredient of sausages.
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Table 2. Proximate compositions of pork sausages prepared by
addition of nitrite and A hooker?

Proximate compositions (%)

Moisture ~ Crude protein ~ Crude fat Crude ash

NO+AQY  707120.16™ 18542073  10.52:035  1.80+0.03°

N50+A0 70191035  18.64:0.98 9.58+0.84 1.8240.02"

N50+A0.5  71.6010.14"  17.12£1.50 9.5810.25 1.76:0.07°
N50+A1.0 71.85+0.63" 17.83£1.55 9.5140.23 1.810.04*
NIOO+AO  70.80£0.18™  17.300.47 10.1240.29 1.7640.04*
NI100+A05  69.82%1.60° 17.76+1.41 9.6410.68 1.67£0.02°
NI100+ALO  70.73:0.17™  17.01:0.87 10.58+0.13 1.760.02°
NI50+A0  71.2320.53® 18.14£1.64 10.1910.60 1.6020.05°

l’Sausages prepared with addition of sodium nitrite (0, 50, 100, and 150 ppm) and
A hooferi powder (0, 0.5, and 1.0%).

AGroup abbreviations: N represents nitrites in ppm, and A represents A. hookeri in
% added in the process of preparation of sausages.

"Means sharing a common superscript letter(s) in the same column are not significantly
different (p>0.05).
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Table 3. Texture of pork sausages prepared by addition of nitrite
and A hooker!’

Hardness (g) Cohesiveness (%) Chewiness (g)

NO+AQ? 1,145+164° 9514 1,086157"
N50+A0 1478£136" 99457 1,457£91°
N50+A0.5 1,33887° 95:93 1,278£163™
N50+AL0 1325475 101273 1,343£155"
N100+A0 1,358£101° 103£9.6 1,393£125"
N100+A0.5 1,005£79 103£3.6 10574751
N100+AL0 1,335:95° 98+8.7 1,309£134®
N150+A0 1,118+61° 100£6.8 1,125£1316

DSausages prepared with addition of sodium nitrite (0, 50, 100, and 150 ppm) and
A hookeri powder (0, 0.5, and 1.0%) were stored at 4°C for 4 weeks and the
textural profiles were measured on a texture analyzer.

Group abbreviations: N represents nitrites in ppm, and A represents 4 fookers in
% added in the process of preparation of sausages.

*Means sharing a common superscript letter(s) in the same column are not significantly
different (p>0.05).

"Not significant.
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Table 4. CIE L* values of pork sausages prepared by addition
of nitrite and A hookeri during storage at 4C for 4 weeks"

0 week 1 week 2 week 4 week
NO+A0? 6593052 65.69:0.76°  6635+0.82°% 67461055
N50+A0  62.18+0.88°C  64.43:1.14"  64.84£020°"%  65.5410.55%
N50+A05  62.61£0.60™C  65.25+0.71™* 63772049  65.6420.56*
NS0+AL0  62.95:0.55C  64.8020.75°%E  64.5420.85®  65.290.38*

NI00+A0  62.71+0.60° 655240638  65.95+0.34°8  67.25+043*
NI100+A05  61.76:1.03°  64.7040.70°C  65.50:0.55%F  66.28+0.59"
NIOO+ALO 6142132 643940538 65114129  66.68+0.35™

NI50+A0  6239+1.13*% 65334055 6501078  65.66+0.71%

l’Sausages prepared with addition of sodium nitrite (0, 50, 100, and 150 ppm) and
A hookeri powder (0, 0.5, and 1.0%) were stored at 4°C for 4 weeks and the
CIE L*, a* and b* values were measured on a chromameter.

Group abbreviations: N represents nitrites in ppm, and A represents 4 Aooker in
% added in the process of preparation of sausages.

"Means sharing a common superscript letter(s) in a column are not significantly
different (p>0.05).

ADMeans sharing a common superscript letter(s) in a row are not significantly different
(p>0.05).

Table 5= 24 S (redness) & YEM = CIE a* 3tO.2 of
ALt H7tel| el @R8] STkl opxAkedo] AR
%S NO+AOT©°] 3.48+0.48% 7} e 3 Hojon,
ko]l 50-150 ppm H7ME  FEAAE 47
10.13+0.33, 11.36£0.45, 9.59+0.702] %S Ko opa ko]
A7b]A] G TET A5 kot opdake] ek
e A o] Zfol= FElskA] gskrh oA sted ATt
o) gt Aol ARG 7ok obE A 50 ppm ©] ol A
AAw7F Hold 2 S7kEA] 2 Ade S8 148 &
gl8te] obdated 50 ppmol W FEF FFoletn HuF
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Table 5. CIE a* values of pork sausages prepared by addition
of nitrite and A hookeri during storage at 4°C for 4 weeks”

0 week 1 week 2 week 4 week
NO+ADY  348:048°  427:071°  483:033®  594:023%
N50+A0  10.13:0.33%  1045:038"  1046:0.19"  9.83+0.28"™
N50+A05  10.68:041°  10.02:042*®  10.88:023**  9.72:021®
NS0+ALO 842034  891:038®  936:0.13*  9.12:027™®
NIOO+AD  1136:045*  10.86:032"  1028:025"  953:021®
NI0O+AQ.S  10.15:031%  973:027%  932:026°  8.48+0.28
NI00+ALO 10133051  10.07:025%*®  977:0.32% 8642021
NI50+A0  9.59070°  10.04£043%  10.16:0.19°  10.14£0.36"

USausages prepared with addition of sodium nitrite (0, 50, 100, and 150 ppm) and
A hookeri powder (0, 0.5, and 1.0%) were stored at 4°C for 4 weeks and the
CIE L* a* and b* values were measured on a chromameter.

Group abbreviations: N represents nitrites in ppm, and A represents A /ookers in
% added in the process of preparation of sausages.

“Means sharing a common superscript letter(s) in a column are not significantly
different (p>0.05).

"Means sharing a common superscript letter(s) in a row are not significantly different
(p>0.09).

Wesley 5(36)2] A3} fFAgE Zlojth
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she s Bloy 1 2 32 skt A 713t
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atedo] H7kE]A] 9Fe NO+A0 2 ofbdAtedo] 71E
WA 75 Hgte] wi- W ar ke Belouh 4173713t
o] ZoAFF AF FolAle AXE HIth ofdAkd 50
ppm¥} 100 ppm®] A oA oM = Aol whet a*
Zro] Yolx] = ZAgko| 9l o} 150 ppm oA = A7t
< W3 gldeh

24 &= (yellowness) & WER = CIE b* gt2 oFdEAte
A7hro] TR Hle) W ghE Bl o bk
& Apol= F5lokA] S3UTHTable 6). 2l 7 4%
£ & S7HTE Ao et g A7l e
FAEe] ASE HH obdid S HTleA] ek Al
M A717k0] ZojRdl meh S er) tha fHadkes
7dakoll o, obdAd T A E AR dollAe e
7F A2 S7kske el Ak

Table 6. CIE b* values of pork sausages prepared by addition
of nitrite and A hookers during storage at 4°C for 4 weeks”

0 week 1 week 2 week 4 week
NO+AQ? 14544023 14741041 14.01:034"  14.07:0.22%
N5O+A0  1239:0.11€  12.75:0.15®  12.78+024®  12.96022%
N5O+A05 12964040 134940144  12.84+0.17°  1344+0.12%
NSO+ALO  13.59+028%  13.92+021™  13.69:0.15®  13.66:0.22F
NI00+A0  12.64+0.19°C  1332:021%*  13.08+0.18%  1327+0.16*
NI100+A0.5  12.92+0.64° 13224031  1345:020°  13.88+0.17*
NIOO+ALO  13.40£027®  13.60023F  1346%029°  1391+0.20
NISO+A0  12.93+044°  13.15:027  12.89+0.13°  12.97+0.13°

DSausages prepared with addition of sodium mitrite (0, 50, 100, and 150 ppm) and
A hookeri powder (0, 0.5, and 1.0%) were stored at 4°C for 4 weeks and the
CIE L% a* and b* values were measured on a chromameter.

AGroup abbreviations: N represents nitrites in ppm, and A represents A fookers in
% added in the process of preparation of sausages.

"Means sharing a common superscript letter(s) in a column are not significantly
different (p>0.05).

ADMeans sharing a common superscript letter(s) in a tow are not significantly different
(p>0.09).

(]
"
>
02
pal
o
o

Ml
I
r

>,
=
M
il

3} opd At WS del dto] Ax3 =&
4TCAA 45 Bt AP opdAbd 2Hfrige
A7} Table 72 2T} A1 Az $ opdAbed 2
50 ppm 7} Al 22.68+0.50 ppm, 100 ppm 7 7}A]
49+2.05 ppm, 150 ppm A7} A] 65.63+2.01 ppme] &<
LA A Z Fol] ofn] H7hke] AR o] o] A
& USdTh A F oA TR WsE
B A 1T A vy 2 Fe] RTF s

2Rl 1 o] Follis Ws} Fo| Ax) USIT) S71F

> g
R
lt

ot I B
flo o2
R

n
~
n

tlo

oo &
1

o o 32 [

4



470 Sk A F A58 A Al26d A5S (2019)

£l bl g Az

F A% 713ke] AoiRlol wie}
W oldatelo] s, 58] A% 159 oldie] 1 312
Fol o @ slow dugaf slel & Bl Al
(37,38). #1713t F<k okt Wfre] e opdat
¢ o] myoglobin, A% 2 n haemoprotem % vgate
gl 71dsks Ao 7 AREti39). A% 15 Fol ¢
ol obaAtd ZhfriFo] WskEA| ok Ayke 7129 B
g ta ve 2 JJr A, Choi F@37)°ll 28t LA E
4T 20T 247t A8t S w 4CoAlA = 57, 20T A
=22 AR 717 B9t ofdaled A-gFo] Al 7hAE AT
AAEL A7kl o7 obd it e WEE diE
H, A A7l ol 2ol A= sk el
oy HAaFI2 IA] K%k

Table 7. Residual nitrite contents of pork sausages prepared by
addition of nitrite and A hookeri during storage at 4C for 4
weeks?

Nitrite contents (ppm)

heme iron)°] PO ZHE o|gE = A WASIAY, o}
Atd o 2 BE] AAH nitric ox1de(NO)7} v] 3l A= (Fe?")ol] 2
Ao z=n A ksle] Zul 24 2-g8kA] KRS
grrha A eFsiTh42-44).

A 7Y el mA e GES AT EH, ofd Ak
100 ppm¥} &7 AHAl 1% A 7EN100+A1.0)2 AH) A7}
Qlo] opEArdwt 150 ppm A 7HE FIN150+A0)°] Bl&l A
% Aol Tha =2 TBARS #S B9l ot 21 47]71o]
ZAoJA 42 N150+A0] Blal B 3t Hof a3l 7%
o QhefA] 4kxe] oAt tiAEHE B 4 LTk A
o] o]2jgt gatslatg-& B atadl| o ek B3R ke
Fiks} wh-g-o] Ao ogh Aoz AYztEr, 1 T a9l
=9 v A9 & 73 RS0 HAste Aoz
FHEth4s). I vhs, I 5 T"r%“ Hreke Aie
SEvEt s 520 AR Fad PR 2olm
»}ELD% & 5 SFES YA W} Iy F 4ksl

ghelof| Zlo] Toddte] radicalel] ©lgh Al &7 gk o
71 52 $831tH20). Banerjee?t Maulik(46)2] X310l €] 3}

. 0 week 1 week 2 week 4 week : W sy} oy} RS gAIZRIZS sl ZE R
NO+AQ? 04310808 -0.15:0.12¢  -0.12:0.14°  -0.1520.12 =0y31Q S o), Akgl ~Ed~ob UlH A E o Z0lxke] ut
dA dB cB cB -
N50+A0  2268:050*  16.60:081® 1677034  17.09:0.19 S 7FaA7) 3 eNOS BHS ST A ksl 2 3 =
NSO+AQS  2008:0407  1459:027°  17.14:064%  1570:031% 3= vk
N50+AL0  17.7910.76™ 13701059  14.15:062%  14.3020.30%
bA bB bB bC
NIOO+AO  4749+2.05™  3897:0.75®  40.75:206™  36.68+0.52 Table 8. TBARS contents of pork sausages prepared by addition
NIOO+AOS  4629+0.89"  3607:0.62C 40012049  36.64+0.69* of nitrite and A hookeri during storage at 4°C for 4 weeks®
NIOO+ALO  44.8920.83*  36.612043C  40.13t125"  37.36:0.81" TBARS contents (nmoles/g)
NIS0+A0  65.631201 57474079  60.67+189®  57.47+1.16° 0 week 1 week 2 week 4 week
USausages prepared with addition of sodium nitrite (0, 50, 100, and 150 ppm) and NO+A0? 2779166  56.03+2.46'C  61.45+2.50°®  9540+1.49™
A hookeri powder (0, 0.5, and 1.0%) were stored at 4C for 4 weeks and the o WB B A
rmdual nitrite contents were measured in ppm. N50+A0  10.32+049 37.90+1.21 37.67£1.05 51.61+2.13
Group abbreviations: N represents nitrites in ppm, and A represents A hookers in D o B A
% added in the process of preparation of sausages N50+A05 85230307  29.05:2.50C  2620:145%  38.43:1.86
"®Means sharing a common superscript letter(s) in a column are not significantly N50+ALO0  7.06:0.70°  2062+1.54®  18.06x1.63C  32.78+1.44%
different (p>0.05). ' R R R T
Al eang sharing a common superscript letter(s) in a row are not significantly different NI00+A0  3.15£048%  9.66:092  10.93:0.39®  23.15:0.67"
>0.03). .
0009 NI00+AO.5  401:053C  10.7320.19% 10861076  18.26:081™
NIOO+ALO  431:063C  853t142%  614:065° 6562042
TBARS NISO+AD  274:024°  771:035C  986:059°  14.13:030%

oAt AHl Hdg HUlste] AlxT =5 AAAE
4T 4F B A7l A thiobarbituric acid reactive
substances(TBARS) 3 =73 5lo] 2| Mk Alnj| & Aly
¥ A3K(Table 8), A% 7]7ko] Zo]A 4= TBARS gtigo]
7k o, ofd At Akl HrtErel BEr s SUHE
& FHasisinh ok o] gaks) 7w 1 71 il
Me e dFA 37 BaEQlTH40-44). Fleybler &
@) 259 A= AFol|A] ofd it o]l B sk
I YEZSRHES st EXsAHE S sia gl e
Eﬁﬁ EXsA| e HikstE WA ek A o= ksl
= AWsiiith W] & of g dAFedlA = oAk o]

% 2x(heme pigments)et E3HAE o] Fo] H] A non-

DSausages prepared with addition of sodium nitrite (0, 50, 100, and 150 ppm) and
A hookeri powder (0, 0.5, and 1.0%) were stored at 4°C for 4 weeks and the
TBARS contents (nmoles/g) were measured.

AGroup abbreviations: N represents nitrites in ppm, and A represents A fookers in
% added in the process of preparation of sausages.

*"Means sharing a common superscript letter(s) in a column are not significantly
different (p>0.05).

ADMeans sharing a common superscript letter(s) in a tow are not significantly different
(p>0.05).

o
2t

_,_
=

=

5 DAAE 4T 159} 45 T AAste] FAT

€ 543 A3= Table 9 HERASITE opd Akt 4t
g A7IHA 92 =5 2AANO+A0) M 71 E2

At Aol #RH oW, A% 157l = oAt 50

2~
-
2
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ppm 4HA 1% A 7FEWNN50+A1.0)0] oFE4FE 100 ppm
A 7HH(N100+A0) 3 2] 3 ZFo| & Ho|x] gkgtu}. L3t
oA 2k 100 ppm¥} AHA] 1% % 7HE(N100+A1.0) oF2
A+ 150ppm 3 7FEH(N150+A0) 3} 9] g &Fo] 7} 13Tt
4F B¢ AT A FolM = b4 50 ppm A 1%
A7 (IN50+A1.0)0] o} 4] 100 ppm 3 7+ (IN100+A0)
Hoh & #57F Alon ofdAiked 100 ppm3}t A 1%
H7HE(N100+A1.0)2 oFdAkd 150 ppmS H7kgE +
(N150+A0) P} 214 <1 2fo] 7} §lATE. ol2f gt Avl= 4HA)
7F e V)Eol olA] AR ol A S o R
WA = =S YeRfa ok Sallam 547 A& &
AAE 219 B AGIHA vAESTE S A v
5 B Aol dizTeF BHAX 2] ET Al st
npz9] 43 3 v E 7| %S E139 31, Fernandez-
Lopez ‘5(48)¥} Gorinstein 5-(49)= nHs2| n|AYE A7
Al ZIE Huste] 2 Ad Aytel FAEIA

o] AT FIBhH 2AIA Al Al AR T A7t
= AlFe] ARHE, B, AAE, w5 ) 227
9 obAAA e tha JEFE PRV o] =27
231, A% 5 TBARS T718 A8 dwkA|ld42] S71
2 JAets ABE BT} A=A "ol <3 TBARSS:
Atz QAR Ao E o S 1% F71e 24 oA
2k ARE-EES- 150 ppmellA] 100 ppm o2 S0 opE Al
A EAE AL 5 e 7P5ALS ARSI o5 At
= Y 3 2SS 283 U S
F e 9§83 712257 2 Aot

Table 9. Microbial growth of pork sausage prepared by addition
of nitrite and A hookeri during storage at 4°C for 4 weeks”

Total plate counts (CFU/g)

1 week 4 week
NO+AQ? 2004+18.72° 8,180.0£570.1"
N50+A0 126.8+13.44° 746.4+219.9™
N30+A1.0 92.8+8.22° 290.0+1114%
N100+A0 86.0+12.48° 836.0466.4"
NI00+AL0 11.81.96° 68.0£18.2"
NI50+A0 26147 30.0£12.6”

DSausages prepared with addition of sodium nitrite (0, 50, 100, and 150 ppm) and
A hookeri powder (0 and 1.0%) were stored at 4°C for 4 weeks and the total
plate counts were measured in CFUjg.

AGroup abbreviations: N represents nitrites in ppm, and A represents A Aookers in
% added in the process of preparation of sausages.

*“Means sharing a common superscript letter(s) in a column are not significantly

 different (p>0.05).

Significantly different from 1 week (p<0.05).

o ok
I =

e et 7158E S7HEdl 28397 Ad V1=

ARE A7) 93] ole] HrpF B8 AAA|9] &2 ghet
2 B3} AGA ol nx e Gk A Egt) A 2
0, 0.5, 1%} oFAA+e] 0, 50, 100, 150 ppm= H 718l
Az AR S A A AF H
(lightness)= o} 4t H7tol| o) 7hasld o, 4hA) A
71l e A= FA FekS W] eodT]. A A T (redness) =
oA ated H7tel| o&f AA B Frtsta A A7t <)
Tha Haste A3E Blom, A% & Wsle xelatd
w2k zke]7F A Th A E(yellowness) = oF AN 7}
o] FA7e vlE] S Fe HAou b ke
AT E thh F7MFT AR 2] 7 E(hardness) 9t A
314 (chewyness)< o Ztoll #2124 o]z} 9o, of
Az} sk o] bl whE FEig Aeke WA gk
oA L AAR] A2 Tl on] HrlEke] AWt o)
AR, A% 15 7A] vwA & Fof AaE B
F Ao I o] Foll= Wbt Ak obE Ak 2
2 A A7t o8l tha Rashe A gel o At
A ¢k9kth TBARS s S7gste] #AWhe] 4lsls Ay
A7} TBARS 2 A7 7|3ko] oA S7kekd
Oy, ofAkI T AR MTtEo] e E FUMEo] A
st Th 2 o] AT A5 ofF4aked 100 ppmz}
A 1% H7bEE Ak A7F glo] obd Ak Rt 150 ppm
A7FE ol B8] B TBARS @2 Eath A|ES 4T
A 45 Bt A sPEA AukAlFS 33 Ay, opdatd
50 ppmz} Al AHAE 1% H7FeE Fo] opE Akt 100
ppm 713 ol H]g F F7F Ao, ofdaked 100
ppm A AANE 1% A7 2 oAk R 150 ppmS
A7ret 7 fo]4Q zbo| 7t IRt o)de] A 2
A Az Al A B A7 A% 5 TBARS 718 <44
7131 ml A& F2) A c2ZH AFe] Aol o]
A AR ol A RIS A 5k 7P AL

oy,

&
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