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Production of high quality pork with feed
additives of fermented lacquer tree extracts
and development of its meat processing

technique
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SUMMARY

Urushiol in lacquer tree(Rhus Vernicifera) was deactivated and
detoxified in order to use as feed additive for pig. Urushiol was
detoxified by its hydrolysis with Nuru enzyme and water purifying
ceramics, and deactivated with raw materials of herbal medicine such as
Lonicerae Flos, Mari Corflex Radicis, Cudrania Fricuspidata, Pericae
Semen and Taraxaci Herba. Feed additives of lacquer tree extract was
developed by using the above mentioned treatment and produced in
powder, liquid and their combined forms. Economic analysis showed gain
of 7000 won per pig when the feed additive was fed in 0.5% of diet for
20 days prior to slaughter.

To investigate the effects of lacquer tree extracts in the levels(C:
0%, T1: 0.05%, T2: 0.1%, T3:0.2%) from LYXD pigs, one hundred
twenty pigs were allotted(10 pigs per pen) and were fed by lacquer tree
extracts for 25 days. The other study was to investigate the effects of
propriety period(C: 6 weeks before finishing, T1: 6 weeks before
finishing, T2: 4 weeks before finishing, T3: 2 weeks before finishing) by
adding 0.1% lacquer tree extracts and 10 pigs alloted to each pen.

The first experiment was to investigate the effects of levels of
lacquer tree extracts, ADG(kg/day) was high in lacquer tree extracts in
group of T1, T2, and T3 than group of C but ratio of feed to
gain(gain/feed, kg) was low but a significant difference was not seen in
ADG and ratio of feed to gain. As for the carcass characteristics,
carcass weight and dressing were not significantly different in groups of
C, T1, T2, and T3 but backfat thickness was significantly increased by
increasing levels of lacquer tree extracts. Longissimus area was
significantly higher in lacquer tree extracts feeding group and was the
highest at T2 group. Ratios of carcass grade A were shown as 83.07%,
100%, 88.89%, and 95.01% in C, T1, T2 and T3, respectively. From the

_11_



chemical analysis of swine excrement, moisture was significantly
decreased in groups of T1, T2, and T3 than C group. The contents of
crude protein and crude fat were significantly decreased but the
contents of crude fiber and crude ash were significantly increased by
lacquer tree extracts. The contents of organic matter, total nitrogen,
carbon and ammonical nitrogen were elevated but the contents of
phosphoric acid were decreased when lacquer tree extracts were fed. At
the analysis of economy, weight gain was shown as 112.21%, 110.41%,
and 111.78% in T1, T2, and T3, respectively when C was set to 100%
and T2 was the lowest among the treatments.

As for the propriety period 1% lacquer tree extracts, ADG was
significantly decreased in T1, T2, and T3 then C and ratio of feed to
gain was not affected by feeding period of lacquer tree extracts. The
carcass weight and dressing were not affected by feed period of lacquer
tree extracts. Backfat thickness and longissimus area were significantly
decreased by short period of added lacquer tree extracts. Ratio of
carcass grade A was shown as 50.00%, 71.43%, 100.00% and 83.33% in
C, T1, T2, and T3group, respectively and T2 group was the highest. As
for the chemical analysis of swine excrement, moisture contents were
not affected by period of added lacquer tree extracts. The contents of
crude protein, crude fat and crude fiber were significantly higher but the
contents of crude ash was lower by shortening the addition period of
lacquer tree extracts. The contents of organic matter, total nitrogen,
carbon and ammonical nitrogen were significantly increased but the
contents of phosphoric acid were decreased by shortining the period of
added lacquer tree extracts. In the analysis of economy, weight gain
was shown as 110.79%, 105.59%, and 103.26% in T1, T2, and T3group,
respectively, when group C was set to 100% and T3 group was the
lowest. In conclusion lacquer tree extracts of 0.1% level in diet and

feeding period of 4 weeks(28 days) showed best results in this study.
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Minimal inhibition concentration of fermented lacquer tree extract was
tested for the etiological agent of principal swine disease.
Staphylococcus, Streptococcus, Salmonella and Bacillus spp. were
partially inhibited in the medium containing 4 fold dilution of lacquer
tree extract. But, one of principle competitive organism, £. coli and
Lactobacillus spp. were not inhibited. Fecal sample obtained from pig
after feeding a fodder supplemented lacquer tree extract was tested for
the inhibitory effect of the organisms. Isolates from pig fed a fodder
supplemented for than 0.3% lacquer tree extracts, did not show the
difference on inhibitory effect between control and tested group by
statistical analysis.

For evaluation of immune-stimulation effects of fermented lacquer tree
extracts, major lymphocyte population were counted for the peripheral
blood of pig fed a fodder supplemented lacquer tree extracts tested
group by use of FITC conjugated MHC class II, CD4 and CD8 expressed
T lymphocyte were increased in numbers more than 2% level after 1
week and reached maximum levels after 2 weeks in tested group.
Surface IgM(slgM) expressed B lymphocyte were increased 5% levels
after 1 week and reach maximum levels after 2 weeks in tested group.

For observation of morphological changes on the epithelium of small
intestine from pig fed a fodder supplemented 0.1% lacquer tree extracts
for 6 weeks(tested group), the section of small intestine were fixed with
glutaraldegyde and coated with gold and then examined under scanning
electron microscope. The villi on mucus membrane of jejunum from
tested pig were enlarged on the tip and cross linked. The villi of ileum
also were cross linked and enlarged on the tip.

Nutritional characteristics of serum and loin were analyzed from pigs
of weight 88%2kg, fed diet containing 0.05%, 0.1%, and 0.2% of lacquer
tree extract. As the amount of the extract in diet increased,
concentration of total cholesterol, free cholesterol, neutral fat and

LDL-cholesterol, and levels of GOT and GPT were increased. It was
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suspected that lacquer tree extract improved quality of serum lipid of
pig. Quality of loin was investigated after storage at 4C for 20 days.
While there was no significant difference in general nutritional
components between the pig fed with lacquer tree extract and control
pig without the extract in diet. The contents of lipid and cholesterol in
the extract—-fed pig were significantly lower than the control. In fatty
acid composition, the extract-fed pig showed higher level of unsaturated
fatty acid in comparison with the control.

Nutritional characteristics of serum and loin were analyzed from pigs
fed a diet containing 0.1% (optimum amount determined previous result)
of lacquer tree extract for 2, 4, and 6 weeks. Levels of serum lipids
such as total cholesterol, free cholesterol, cholesteryl ester, and neutral
fat were significantly lower in the extract—fed pig than control pig. The
decrease of serum lipids level was dependent on length of feeding
period of the extract. During storage of loin at 4C for 20days, there
was no difference of pH, water content and cooking loss between the
extract—fed pig and control. However, share force and TBARS started to
decrease and increase, respectively after 10 days of storage. TBARS
indicating lipid oxidation level was significantly lower in the extract-fed
pig than control.

Meat processing products like as sausage, ham, bacon, and smoke a
pork hock were manufactured by using pork from control pig and the
lacquer tree extract—-fed pig. Those were also made by addition of the
lacquer tree extract of 2%, 4%, and 8% into control pork during
manufacturing process. From organoleptic test, there was no significant
difference among above meat processing products although there was a
slight more preference to the lacquer tree extract - fed pig products.
After storage of meat processing products at 4C for 60days, TBARS
and cholesterol level were analyzed. TBARS of the lacquer tree extract
- fed pig and added samples were significantly lower than control,
which represented that fatty acids were stable in presence of the
lacquer tree extract. Cholesterol level was also lower in the lacquer
tree extract — fed pig and added samples in comparison with the control

and decreased during storage
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3. 2% ¢ 1%

Aol o] &3 FAVMES dEo] Hlszstal, ATl 88+2kgH e AlE
A ASHIL e AW WA AME 1207 £ FEES 44
0%(C), 0.05%(T1), 0.1%(T2) £ 0.2%(T3) H7}ete] ZE3dkAllT 108+2kg7}HA
ARSI 1+ 10748 & WX g & 3RkR o= AAglon,
AT 88+2kg7HAlE= dHEF(O)%F AT +38] AR EF2314h
oA st e FA-HEE AFRE FUsHA Fodsda, XA AT

88i2kgl?~‘51 Z 8 A iﬂ%— 108+ 2kg7}A] &= H| =

SREES

A C T1 T2 T3
88.95+1.1 88.61+1.1 89.87+1.3
WA A (kg) 89.88+1.2
. 3 9 4
o 110.77£2. 107.37+2. 107.28+3. 108.42+2.
Z a5 A% (ke)
15 76 44 11
A g5 A+ (kg/day) 0.83+£0.06 0.73+0.18 0.74+0.10 0.74%0.04
A AArr 5 A FH HF(kg/day) 3.00£0.16 3.024+0.05 2.984+0.18 2.95+0.09

>

} 58 & (Gain/Feed, kg)  0.28+£0.02 0.24%£0.06 0.25+0.02 0.25%£0.01
A58 & (Feed/Gain,

kg)

C: FEE HAEE0%), T £ F2E A7EE0.05%), T2 & F5E 3715F0.1%),
T3: £ F&= H7HE0.2%).

Values represent meansztstandard deviation.

3.64+0.21 4.29£1.10 4.08%0.42 3.99%0.24

N‘}O

2 FEEY Wit s duste] 5989s W, MAl AT 88+2kgo] L,
TE AT 108+£2kg= oA Abol7t giflaL, A SAFLE FeHel A
ol fley, C, T1, T2 % T3xolA Z+2F 0.83kg, 0.73kg, 0.74kg %
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0.74kgo 2 iz B3] A7t $& A Bvh dd A
C, T1, T2 2 T37} z+z} 3.00, 3.02, 2.98kg ¥ 2.95kg® =]2] 7
ol zpolE Holx gt AlRAES C, T1, T2 2 T3olA zHzh 0.28, 0.24,
0.25kg % 0.25kg= dfZell B3] A7} stolx= Aol Aot {9
Aol ztolE= Holx| Fgow Alw QFEE C, T1, T2 2 T37F 27 3.64,
4.29, 4.08kg @ 3.99kgz tZFo] H|E] HP7F =o Adolgon E3
T177F 7V =skov A3k F99xk= flsith

2) EAEA B mA5A

ZAEA AEE UExTY 2 FEES AeTEE Fold HAE T8
Al AF 108+2kge] FAIF 12078 ¥Q =5FGFAYE =54, AaA &
Moz FEANN F, 19 AR tF &5, Fukste] =AlsH3(A, B, C, D&
MY ASHE (RS 54389

AT E BEE FPFTL3 FAE 9 #A VI wet T BAAR
&l & AL FAL 2EAFTORE 1A RS AL, EAY HGEE, H
S, AGREGE, vhE]) 2 S2(E&AL, §4, AN 4, AW 23
2 22 #AS § SFY S48 TH #As A AT SFoE QT EAF
< EF A5 2EATES 545, A FAs Av=A 117 1294
SzAte]l 4 HF 5 vE 9%S HAFHY FAHA st AsstE 545t
of o= i, AHES AT U EA TS NEE(%)R FAE]
TFIgroe s

sa dHA SA8E A 9 SA37IE AP JHAA] 88+2kgd FTEA
108+2kgoll 433l om A= ool % 2-59F ok

, L

S dElste] wosils W, AATEFS 1082+2.11kg
o2 7t AT Fo ARl Aozt gllom, AS&S xR 74.45+2.19%0
T1S 75.66+1.50%, T2+¥ 74.00+1.79% 2 T3E 74.67+0.70%= <
< 7k AT Aoz 2 Aot oAl xol= ¢l

30 N E{ [
m{ﬂ:

M b e

A FAE E2(18.79+0.69mm)ell H]&] T1LS 20.28+0.58mm, T2&
0+0.50mm % T3+ 23.23+0.44mm= = = =7)sk
FoMoR we £A4F HAT. 54 UWAS 2o AWE ZHR
I NAIFE FEAIZEA] S7FES izl vlE] A g =
Qtomw 1 % T19] 13.53+2.68c= 7} =%t}

NS
O o
)

RO
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A C T1 T2 T3
A T = (kg) 110.77+2.15*  107.37+2.76* 107.28+3.44° 108.42+2.11°
A 55(%) 74.45+2.19"  75.66+1.50°  74.00£1.79"  74.67%0.70°
= H‘}(jﬂ 18.79+0.69°  20.28+0.58"  20.50£0.50"  23.23+0.44°
= A 30.86+1.15°  29.78+1.21°  30.06+1.71°  30.11+1.38°
%@D@ F8 39.46+1.58"  43.31£1.50°  42.15%£1.00° 42.01£1.00°
(cm’) =7 8.6042.72°  13.5342.68" 12.09+0.94"  11.90+0.79"
) A 63.63 58.57 46.11 46.67
TwHlE B 19.44 41.43 42.78 48.34
(%) C 16.93 0.00 11.11 5.00

C & F25 Wae0n), T £ F2E5 A7HE0.05%), T2 £ F55 A7HE0.1%),
T3: & F&5E 37H50.2%).

Values represent meanststandard deviation.

2 ® Means with different superscripts within a row differ(P<0.05).

Al AlsE AETd TR S
oA 54 sRqa, u

o
MA ARt (A, 24, A, 38 A SAHs e,

& 2289 WIEES Beldtel FolaL W, EF T S FFL A
TN foHQ Aol & molA egrort thxTel uls) AT 7 ke
Aes By, xdwd seFke C, T1, T2 % T304 72 22.52+0.95,

21.564+0.03, 20.68+0.11% % 21.17+£0.14%= x| Hla] A&7 F&F

A5 ®1olal, 2AYLE dEdel vste] = FEE H7F woltolA felHos
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(DM, %)
AR C T1 T2 T3
T 83.38+1.25°  81.00+£1.18"  81.83+1.09"°  80.55+1.95"
Zehld 2252+0.95°  21.56+0.03"  20.68+0.11°  21.17+0.14°
Z A 6.98+0.04*  6.85+0.46™ 6.35+0.11° 5.65+0.38¢
A5 8.34+0.02¢ 8.02+0.09° 8.73+0.12° 9.91+0.32°
3] 18.01+£0.16°  17.67+0.24°  18.56+0.11"  19.18+0.31°
C: 2

e FEE AT 0%), Tl £ F25 H7/H4T0.05%), T2 £ F&25 HA7H5450.19%),
]

Values represent means=*standard deviation.

2 b Means with different superscripts within a row differ(P<0.05).

(g/100¢g)
A C T1 T2 T3

1 79.11£0.31
= 80.26+0.16° 80.60+0.24° 79.72+0.10° °

T 3.60+0.15" 3.45+0.01" 3.31%+0.02" )

3.3940.02

44.90+0.17
2 !
45.55+0.09* 45.74+0.13* 45.25+0.06" °©

bk 4.20£0.05"  4.77£0.11° 4.76£0.10" .

5.154+0.13

ormoby A 113.2441.05 112.67+0.29 103.19+1.07 95.9540.55
(mg/100g) a a b c

Ct £ F=2F A7F0%), Tl £ F2F HA7F0.05%), T2: £ F%5 H17H4F0.1%),

Values represent means=*standard deviation.
2 b Means with different superscripts within a row differ(P<0.05).
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2 389 W5Fol FHE4F Yopd i AuE BTk
Z

8.34+£0.02%, T1<& 8.02+0.9%, T2+ 8.73+£0.12%,

3 e 24T I FAR 78‘5(}-% Eoi =3 %%%94 747}’“101 i%o}
A gefo]l HAn

: %) ke,

2 FEEY HAtrEs GElste] woladls W, =i T fivls TR
2-7)C xS 80.26+0.16%, T1, T2 2 T3 ZHzH 80.60+0.24,
79.7240.10 % 79.11+0.31%= 7} o] F7tEFS & o, F
A d27(3.60£0.15%)° Hlste] A& 77(3.31£0.02 7 3.4520.1%)1 A fr
ojH o o ot ©a FFE £ FEFEY HIF £ 557F ¢
& ol ExTe A 45.5540.09%9 o4 2 FEES 0.2% H7
wolgd 49 44.90+£0.17%%ct. A FFE £ FEE9 H7F ¥l &7
= A AFHJed £ FE5E W7 50]77(4.76£0.10 7 5.156+0.13%) EF

. 1
0.05%)°] vldl Fodez =2 FgFolur). dR Yol
irLO] 113.24+1.05mg/100g, T1<L 112.67+0.29mg/100g,

i

mg /100g, T3% 95.95+0.55mg/100g= thzxT-o H]3] A
oA FolHo R GA AFH At
AAA R & F2E HVlgTe] FETs f718 3%, 344 3%
L ) R e I B e o s - 2 B s B B e e S I RS e
= A=FE A
4) AR +4

ABARE 713 Fol Fold AhE MARI MIAE BIH3I09/ke)St 2 &
FB6,5009/ke)9 Bkl Fdel ARG kgFAY ABNE 22 Foha,
HEHOE /100902 39e o 2t A 42 mustgdon, 3

A F7IZEe] AAS EA Adke % 2-83 Zrh
£ FEEY A7 e E3E ARE vE7Ed Folste] AAES
%*4:} da 24 Aelgd AkRe] w7kt 34099l Hlske] T1, T2 ¥

=

T3 7ztzb 343.08¢, 346.169 % 352.3290= 7t7} 3.08¢, 6.169, 12.32¢
%«7}6}9121:4, ZAG @7k C, T1, T2 2 T3 7247 1,251.93¢ 1,404.739,
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1,382.239 9 1,399.409°c2 dx+5 10022 S w, 77t 152.89,
130.39 % 147479402 izl Bls| AHeg7t 7HA el Asstdlal, At
Foll M= T27F 714wk,

kgeAG AtsHel od AAA G fx2TFE 100%= P o, A= 2
Y= T1, T2, € T3 Z+7zF 112.21%, 110.41% 2= 111.78%°lv, Z7z}
12.21%, 10.41% 2 11.78%°] A2H|7} Z71E o, 1 Fol|lA T277F 7+
ot

AAA R & FZES /NS W, Aladrbe A BFelA Frhet
QAT kg SAHF Azl st ANAFE FANE] 2 AR T2t e A
g vla] we A

% F22L AW AR 0192 A7FeHE
Aol M £& Aow And

il
o
2

¥ 2-8. 2 FEE AU AAA B
A C T1 T2 T3
FTA R 7o (ke) 76.92 75.42 74.55 73.68
WAL T ol =F(ke) 76.92 75.38 74.48 73.53
2 FEE F9%ke) 0.00 0.04 0.07 0.15

26152.8 25875.0 25806.2 25958.9
0 9 3 4

WEALE 7HA (won) 26152.8 25629.2 25321.653 25001.(1)
2 F&% 7M(won) 0.00 245.12 484.58 957.84
FANEY 97Hwon/kg)  340.00 343.08 346.16 352.32
NAA S (ke) 89.88 88.95 88.61 89.87
T84%(kg) 110.77 107.37 107.28 108.42
TAF(ke) 20.89 18.42 18.67 18.55

SAE ©d7Hwon/kg) 1251.93 1404.73 1382.23 1399.40

A AFEH] /A AR
(weight gain, %)

100.00 112.21 110.41 111.78

C: 2 F25 HA7E20%), Tl: £ F25 A7E20.05%), T2: £ FE2E 471430.1%),

T3: £ FEE A/E0.2%).

1t
N

o
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U £ FEEY HA HI A
1) AFFATE

Ak WgAbRel & FEEE AAFTE AVl AW Avel mer & 33
o A% ArbeEoR e 01%2 AR ArheEor nAsga, Hrhl
FarEE e dut migiatge] HIF 39steE Al7IE gl C 67(429),
T1 657(429), T2 45(28¢Y) 2 T3 2F(149)E 2 FEHE& Hrlste #H7)
F L 9% AN G At B E 2-99 2k
E2-9. & FEER A FEU AP FAY, 94U AR HAY, AT 5

A C T1 T2 T3
MA A (kg) 72.56+0.95 75.42+0.80
oE : ’ 84.91£0.35" 96.80£0.79°
L 107.00£0.4 106.50+0.8 106.75+1.01 108.00£0.93
%‘Exﬂ%‘(kg) a a a a
5 5

ol o 2 A (kg/day)

A9TAThG/daY) (o0 i0030 0.74£0.04° 0.78+0.05° 0.80+0.01

SOREEEE

(kg/day) 2.9840.04* 2.93+0.09* 2.9440.18* 2.95+0.18"

AeES

(Gain/Feed, kg)  0.2740.01*° 0.25+0.02° 0.27+0.03* 0.27+0.02°

AR TR

(Feed/Gain, kg)  3.6440.10° 3.97+0.30° 3.79+0.36° 3.69+0.21°

C: duAtE Fo] 65(429), Tl: & FEE 0.1% H/MIE Fo] 67(424), T2: & F&&
0.1% #7s Fol 45(289), T3: £ FEE 0.1% H7MAIE o] 25(149).

Values represent means=*standard deviation.

2 ® Means with different superscripts within a row differ(P<0.05).

=

717He 2EEg S uw, JfA] ARLe gRTe 7256+
+

75.42+0.80kg, T2+ 84.91+0.35kg 2 T3% 96.80+0.79kg =
et f-o] 2Rl atolE B, FRA AT Hat 107kgolth.
g Z2o] 0.82£0.03kgell 8t AHFES folHoz A&

AN DRl

QY AL
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N

TAFE B T1, T2 ¥ T34 77t 0.74£0.04kg, 0.78+0.05kg

)

0.80£0.01 kgollth. << Aks AAFES C T1, T2 3 T3] #7
2.9840.04, 2.9340.09, 2.94+0.18kg 2 2.95+0.18kg o2 2] -7ke] 94
Ql Aol & EOW gt AR B8 dxzTeh A el fFeH Zfolvt
fRon, Als 8TEE & FEE 429 Fol7(TDe] 3.97+0.30kgo & ofE}

2
ol Hlgte] tha Eorout tiET 9 oJEl Aol foHl A= fldh
2) ZAEA 2 =454
LA AN RS dEzT £ FEEY Hol Viks @
Alge 107+£2kge] FAIFH AME 12075 3 =FGEF
Moz FEAZ F 1Y AFE s =5, gusld A3
A @HA FA47](Aloka 500, U.S.
=A% A= F 2-1039 2}

BN

¥ 2-10. £ FE5 F7F 2E =AEA 2 54 gdy Ay
A C T1 T2 T3

AT (kg) 107.00£0.45" 106.50+0.85" 106.75+1.01° 108.00£0.93"

A 54(%) 74.20%£1.14°  76.2841.49"  74.85+1.00"  74.00%+1.26"
%(;13 A 197540770 21.8140.29"  20.8440.26"  19.33+0.A48°
. MA 23.40+40.44°  22.59+0.46°  24.89+0.57°  27.91+1.11°
Dfﬂd}* F3 0 41.13+1.14° 42.31+0.64°  42.26+1.12°  41.01%1.00°
(cm”)

=7y 17.7341.19®  19.73+1.08*  17.37+1.41°  13.10+0.76°

wH A 12.50 42.86 50.00 83.33
°" B 37.50 28.57 50.00 0.00
H| &
%)  C 50.00 28.57 0.00 16.67
C: AR Fol 657429), T1: £ FEE 0.1% F7/HIR Fol 65429), T2 & #2&

0.1% H7F 85 ol 45(284), T3: % ZZ% 0.1% 75 Fol 25(149).
Values represent meanststandard deviation.
2 ® Means with different superscripts within a row differ(P<0.05).

_57_



TeHS o}oﬂ‘:‘r =4S (kg)

L == S AW FAmm)= FHEk=A 117
1294 S3Ako] 2 HF 53 vz FS 3y

o2 &1, AFES AT N3 =A THFS NES
ES o F7Izks gelste] w5
107.00£0.45kg, #2757} 106.50+0.85~ 108.00+0.93kg?] WA= 7z} A2
¢l zpolE HolA i, ASHES E(74.20%£1.14%)°l ¥ &)
T1, T2 ¥ T377} z+zt 76.2841.49, 74.85£1.00 ¥ 74.00+£1.26% % =z
of Bla] TI177F Audoz = Ags ngor}) gojael ol gt
5 AW FAE PERF(19.7510.775mm)ol HEl T1(21.81£0.29mm)}
T2(20.84+0.26mm)T-o1 A FHo 72 & FXNE Ko & FHE Fo] 7]
ol doldaE & A FAZE Skt T4 dHAS 299 AW E
SAS Ay NAIRE FEAZA C, T1, T2 %2 T3 J7tge] 77
17.73+1.19, 19.73£1.08, 17.87+141cm2 2 13.10+0.76cm* 0.2 t) 2T
Hl3l T19+ oA o2 w3, 53] T3v foAos w2 A3s BT

=A sHAA deleEe 2dE ﬂ%l?%ﬂ Hlel & FEE8 H7H A9

T7F =S AEE JEhRla, dAHoR SAW FA= TRy ATt
=9k, oA Btz Bl Aol ¥ v A S0

3) =KD HEx7d

w AFH = AFEAEC] AL FokE= AlAel ARE AYTE 100gE 374
TR AF S, =] AMFAANHE 2" 10:005-H 11:007HA] 1A 7k
A x| 7E wdss SA AR &7l s #HAS 25T 27
of Yol 2442k 113 & desiccatordl] @o] oA 8AIF WA & AxF
AE SAska, T3 dHz 3§ F ZHste] SAsn. ol 2 AAdE
El A S8k, UmA AR el Ao o A
¥ 2-11 2 ¥ 2-129 2t}

o

T2 2 T34 z}7} 83.28+1.54, 81.10+1.22, 81.27+1.33 % 82.27+1 o %x%
T3EY] o ARl ApolE HolA] FkAN dizFel vl AYFrF e A
ot} Zetw AL C, T1, T2 2 T37F ztz} 21.87+0.09, 19.54+0.11,

19.58+0.05% % 19.99£0.11%= vl vl AgFolA o & o],

—
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m
\)
o
=
Mo

(DM, %)
A s C T1 T2 T3
TERIAE) 83.28+1.54°  81.10+£1.22° 81.23+1.33" 82.27+1.08°
ek 21.87+£0.09°  19.54+0.11° 19.58+0.05° 19.99+0.11"
A 7.88+0.03° 7.36+0.08°  7.64+0.05"  7.85+0.04°
A5 11.41£0.06*  9.28+0.06° 10.32£0.08" 11.42+0.07°
3] 18.17+0.04°  20.22+£0.03" 19.14£0.05" 18.18+0.08°
C: dWALE Ho] 65(429Y), Tl: £ F&% 0.1% A7MAME Fol 6571429), T2: £ FEFE
0.1% 7R Fo] 45(284), T3: £ F&& 0.1% H/MIE Fo] 27(14¢).

Values represent means=*standard deviation.
2 b Means with different superscripts within a row

oy
e e
o

=

iy

ol

FEEY HF VIR =29 718, T4,

differ(P<0.05).

(g/100g)
A g C T1 T2, T3

o 80.10+0.04 78.10£0.03 79.16+0.04 80.09+0.08
T['7]§ a c b a

AL 3.50+£0.01° 3.13+0.02° 3.13£0.01° 3.20+0.02"

o 45.46+0.02 44.32+0.02 44.9240.03 45.45+0.05
- a c b a

SIES; 4.20+0.05" 4.7740.11* 4.63+0.05* 4.15+0.13°

ooty A 119.10£0.16 113.56+0.97 115.57+0.93 118.08+0.46
(mg/100g) a c b a

C: AMAbE o] 65(429), T1: £ 0.1% A7Mbs ol 65429, T2: & #%%

2B
0.1% ZA7FAIE o] 45(28Y), T3: & F&

Values represent meanststandard deviation.

%2 0.1% A7AME Fo] 25(14

b Means with different superscripts within a row differ(P<0.05).
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5 1 @%o] graste] tlxTE 7.88+0.03%
A% 7.3620.07%% Tt 2 F IS i
1 Fo]F(11.4240.07%) 7k = Grolxel 27}
Aot T1 2 T27el A= 22 9.2840.06%% 10.32+0.08% mz;oﬂ
Bl GolMom o agroldr). FEo 2A S byl GALeE Adke|g]

B 65 FolwrolA 20.2240.03%= Jeliel Hls] foHow e

o
),
wo gaFolduh. F At izl HlE) im?—oﬂﬁ oo e %P%kol
NaL, A e T13 T2l A 2H7; 44.32+0.02%<F 44.9240.03% %2 =
45.46+0.02%° Blaf fFolH o e JFow & FEHES Fo] 7|ito]
dAold4s 1 gkl sgirh. b S C, T1, T2 9 T34 747}
4.20£0.05, 4.7740.11, 4.63+£0.05% % 4.15£0.13%%2 & FE%2 Fo| 7]
kol HojAFE L FFoldda,  dEYetd  HAaw  glRTolA
119.10+£0.16mg/100g, T1, T2 2 T37= zZ+z+  113.56+0.97,
115.57+£0.93mg/100g % 118.084+0.46 mg/100ge.2 & FEE2| Fo] 7|3t
of HlElHo R ¥ gt

ol%fe]l AFE tA] FTFSt HW 2 FEEC Fo] V|gte] HAHAFE fF

=]
71w, FE&, ©@a, dEYokH Aao) TR wokal, ke dEe ¥ =9k

-

AEARY A1 Fol Fold ARAATI MFAR BH340 kSt & F
FEG500/ka) A AR keFAT ARNE 217 Foha, JETOF
AE100WO R H9e W 7k AeTe] YA mwstRen, A A@rIge
AANE BHF Ave E 2-13% 2ok
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= =

H 5717 57t & 5

& Ash, Bzl wstel 4T Aol wr
@7t C, T1, T2 %2 T34 7
1,277.63%2i gx=T5 10082

dolgdar, SAZ

1,306.50¢ 2

69.1690 2 40.2999 02 T v 7FAo9]
71Zke] AojA4E Fd oz

Fohe AT BATh

kgZ A G AtER]o] o3t AR Goll - 25
2 T3 7}z 110.79, 105.59% 2 103.26%°]H,

= T1, T2,

<

=

2 H7F AFR9 Fo] 7| 1rE dEEte] AAAS 74
= txT¢ A 25 340

7}7} 1,237.349, 1,370.90¢,

S u, 7t7t 133.569

FEERAL, £ FEE Fol

FE=E] HUbFo] wolAAl o] 7tAe] A

100%= = wﬂ, *J%fz} 4

5.59% % 3.26%% Z=7}5 ).

1

AARoR & FE5F 7 AR Fo] 7|HE EE sl ZAEIAS w], A}
wevle Arlewol BU] dEd F7ho] QAT keZ AT Abzulel] o)
Sk AR5 FA S B A 2Tt vlE] 2ElF7t o Eke)
¥ 2-13. & FEE #H7 717E AAA A

A C T1 T2 T3

FA s T (kg/pig) 125.34 123.09 82.43 41.34

W gAls oI5 (kg/pig) 125.34 122.96 82.35 41.30

2 %225 % (kg/pig) 0.00 0.12 0.08 0.04

FAE 714 (won) 42.614.00 42.607.69 28.534.05 14.309.44

WEARE 7HA (won) 42.614.00 41.807.63 27.998.25 14.040.75

2 %22 714 (won) 0.00 800.06 535.80 268.69

FALEY ©@7}F (won/kg) 340.00 346.16 346.16 346.16

MAAZE (kg) 72.56 75.42 84.91 96.80

zaAZ (ko) 107.00 106.50 106.75 108.00

ZA% (kg) 34.44 31.08 21.84 11.20

TAT @7t (won/kg) 1,237.34 1,370.90 1,306.50 1,277.63

= o)

oA AbEH]/ A AR 100.00 110.79 105.59 103.26

(weight gain, %)

=

T
=]
?_7

0.1%
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A e ohe £ AMT 4 A% A

2 2azol 94 WYY Fo AATH fATe Aol WAL 4P =
A7) S8l 20%0] & FEES FHes AR ddde FEen 37C

. 2 F5EY Fod & A F8 AdFY 3
Aol wel Al T A ZHE i FQl AlMg £
10gs AFst] AFESATE #¥ES 0.1% HES 108 d&43A s, dF
T g McConkey agarol* 35T, 48713t 4kt 7= MRS agarol 4 3
7C, 48A17F, 18] ZF94+ Standard Plate Count agarolA 35T, 48A]%F
Tl A Faugsta APE wEfE Alete] AR gd AT E A
st

35]ol AR AFFA Pl mlE] 5, 10, 15, 2 2090 A=(1/e] diZzF-9}
2Me ATl A 2k 55, F 1575 AMFste] 413830

FAA = SAS@8.01 Package/PC (2000)< ©]-&3ted GLM Procedure®=

#2HEA 9 Duncand] S AA S AAE T

X,
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9. £ 2589 Fod e A9 AnT 8 1 5%
D AgEe) A 9 A

L2 EZES (019 A ARE 1059 SAZ 637 FosHA W
AE P} E2T 2= AWM AFsle] B W T Qute By x
Abstaltt

2) HxrgAo Ry Wy B

Dxgo2HE W (peripheral blood leukocyte; PBL)2l ®&&
Davis ¢ "WHo= AHAsgth. Aol HEg NS acid citrate
dextrose(ACD)-ethylenediamine tetraacetic acid(EDTA)7} H7FE Al g ol
&3gtale] 2 A& 3 Hypaque Ficoll (histopaque; Sigma, St. Louis, MO,
USA)el FF3ke]l 1,500rpmell A 30&7F d4lEegste]l Wd5 A5
ol & <4t ¢+ AT A A4 (phosphatate buffered saline; PBS, pH 7.2)& 3
3] Al# 3 5 RPMI-164091 4] (GibcoBRL, Grand Island, NY, USA)ell #-§4]
Z1 % tryphan blue exclusion techniqued| we} A& MXEFE FA5to] FHF
FE7F 1X1070/m7} Sl =5 Akl fAbel] o] &3l

3) uugrﬁ 74/\].3. 9= 6]—;21]

= [

Mab Molecules(Cell type)
MSA4 PoCD2(T cells)
PT90A PoCD4(T h/i cells)
PT81B PoCD8(T c¢/s cells)
Plg45a slgM(B cells)
DH59B Granulocyte + monocyte

* MADb : Monoclonal antibodies specifically reactive with leukocyte differentiation antigen.

* Molecules : Porcine leukocyte differentiation molecules

WS ol B EELS Davis 59 WHel FdA flow cytometry Cell
Quest ZZI1HS o] &3to] HASIGI). Laser o]§ FFHEFZFZAE o &

3 AAE 9l AEXE 1] E=E 29 3FA A(fluorescein
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=

isothiocyanate; FITC, phycoerythrin; PE)E ©]&3Fo] HHHo =z 72o] H
of lojof gt} V-bottomed 96 well-microplate?] 3 well & @32 |
50ul(15u/mDet ol A £edk 1x107/mle] WdF 100ulE F7He § 47T
9] first washing buffer [PBS 450ml, ACD 50ml, 20% NaNj3; 5ml, gamma
globulin free horse serum (GibcoBRL) 10ml, 250mM, EDTA 20ml, 0.5%
phenol red Iml]Z 33 ¥41(1,700 rpm, 3&), A A3 T A=zl vgja U
FEol 2l MEF9] palletS plate mixer Hi= vortex mixer(Scientific
Industries, Bohemia, NY, USA)E o]&3sto] F-f A|Zth

YA FA M= 22 FAZ FITC-conjugated goat anti-mouse IgG+IgM
antibody(caltag, USA)E 2008] 3A13st 3 HGHH Wy 117} Sol9ds 72} well
of 100u® H7skglth. ol& ©tAl 4TelA 30&3F #AAAIZ v first
washing buffer ZJ+&ollA] horse serum%t A|A$ 4T second washing
buffer® 33] YAA A t}e& 2% PBS-formalin(38% formalin 20ml, PBS
980mDE- & well B 200ul= Al 7}ske] 17 A7)
Fao] Bk AEELS A W7hA] 4T Wgdhol wAsd. Falo] ggd
5+ flow cytometryE ©]&3te] & 2,0007] o]’de]l MEE FHALStS] A
S AEFE SAHEN oY FAHIY AFEEAL FACSCalibur 2 Cell Quest

program(Beton Dickinson)< ©]-&3Fo] 2 A&}t

2

39

o) Rojol M A 2% Wt W W

k)
> ¥
o N
i1
i

o
o=
o
1l

FHA 3 s AEstel W4 PBSE ZPEA AFRE v 2.0%
glutaraldehyde (Sorensen's pH 7.4)°] Aslo] 4TCoA mASAC}. e
pH 7.2¢] 0.1M sodium phosphate buffer &N O =2 1A]ZF FA 02 33] 44
3taL 70, 80, 90, 95% L absolute ethanololA &4 A S AX AdAAZY]
N AZXAZY. AxH ZAHES YHHOZE o]&dte] B &7]Al ion
sputtering coater WollA =522 100AFAE FH g sl FAA RS 1|
Z4(JMS 6400, Scanning Microscope, Oxford)= #2319t}
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3. 43 9 3z

7h HA AW F8 ddFel & FEEY F97F WA A

o]

BT B Al tig £ FEEY HAELSA FEE vlolaRdE
do]E Aol FAH3 Ay £ coli O157:H7, E. coli DHb5a, Salmonella
newport, Lactobacillus bulgaricus, Lactobacillus. casei, Lactobacillus.
brevis =& 2w 3AMNME - AAEA I, Shegella dysentriae®} Bacillus
subtilis= 29 3X, Streptococcus agalactiae®} Staphylococcus aureuss 4
v} 8| 18] Lactococcus lactiss= 644 Ao A Z}7) Aol oA ¥ 9]

oltd Ay Ak 2 FE=O wolrt #HA AW ddw Tk

L

Streptococcus, Staphylococcus 2 bacillus® 9 2L oA s av=

et o, A AZA de AR o oA o 7HH] FA AL =

48 St AT A s JES v HA Forw 2 FHE F9
5

Aol = el ARA mAEFol fAE Zeolekal 7 e

NI

=
FHS FRIT GPNAT AL, 37C Mg A

T B kel o] 209 & FH FRMACNA 7 el 4
sugolAl BE 24N §AF AL JHUIT. = E coli O157THTL

T 2 FE=S F7hiAAA S A oJud Zfolk YERNA ke
W, Salmonella, Staphylococcus, Shigella®t E. coli DH5a+= & FE&&9 #
7holl ofalf Aol ofzt Al EE gAY = AEFS UEY. @ 10% =
FEES 13 MRSHIA A fabde] A4S SA% Ade 13 3-29 &
th. Lactobacillus 7558 79 & H7PA A Aol Zpol& vERA|
ATt 53] Lactobacillus sp. 45-2 =+ 2t o] =9 WA Fagt
TTFEA 2 FF549 FoA7F AW fibtel] mA= JEFs WSt Alsd

o},
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0r

95 f

Log CFU/m

—&— Salmonella newport treatment —O— Salmonella newport control
— -& — Staphylococcus aureus treatment — I\ — Staphylococcus aureus control
—l— Shigella dysenteriae treatment —{— Shigella dysenteriae contro/
---@-- E.coli 0157:H7 treatment ---O-- E.coli 0157:H7 control
— -+ E.coli DH5a treatment —-X--- E.coli DH5a control
% F22 AT e
a9 3-1. & FE= HIF AN B B

o7 BAIS u) Lactobacilluss= % FEE° §=7

F7bele AES BYv a2y 29 3-29 A B uke o] £
FEE 10% seolAe A5 a3s 342 5 gl
o)Al AFE Z2F3A AR HvlelE £F9 £ FEE LA 8
= =

_67_



---A -~ [actobadillus aciaootilus LA-GH5 C

—— Lactobaadillus bugaricus C
—O— Lactobadillus sp. 452 C

Tine (hr)

10r

---A -+ Lactobadillus acidoohilus LA-GH5' T

—B— [actobaadilus bugaricus T
—&— Lactobaadillus sp. 452 T

/N0 04607

N

AR F8 A

=

g

g, £ 2289 Foo| o

NF

el

il

ol A At

Fol dix=4¢ T3

°©

ol o

=

=

] Ay

el A

-

o

sHEe] Fo

2
=

ol

g

14 3 27k AFFAE 7]
A

44

el

o)
frod

Bo

I

fite)

;ﬂ_l
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975 2ol FAA Fo4e vehiA ey gAeR AT A

Fb METsh 2AY ok Be AFe vehigich

Fas RARESh A %S GEE, T olfs A% fakrol
’ 2 9

=
3}+= standard plate count agarolA =2]3Fe]

E3-1 % FEE ol AGAY F ulmTe A ike] vARS v

nAE Fol7|3t C T1 T2 T3

591 4.240.7°  3.7+1.6°  2.0+0.3°  3.5+1.4°
gagy 109 95+0.4°  2.140.7°  2.2+1.0°  3.8+0.7°
(<10 159 2.4+0.3°  24%0.7°  2.7+0.7°  2.4+0.5"

202 374120 32407 2.1£0.4° 27414

591 3.2404°  3.140.9° 4.8+1.7°  5.240.8"

ez 103 3.6%0.3°  3.6%0.5°  23+0.4°  3.5%0.6°
9
100 y5e 5.0+1.0°  4.9+1.2° 100425  5.140.7°

204 4.840.6" 4.240.1° 9.841.0°  4.840.4°

5 2.5+0.4° - 3.7£1.0°  3.8+0.8°
27 104 0.9+0.2° - 0.8+£0.2°  1.0+0.3°
<109 y5e)  34109"  2.5+06°  10.0424°  3.3+0.5"
20 3.740.9°  2.0+0.7"  9.1£0.1*  3.0£0.5"

C 2 F2E 37 #$ 0%), T1: & &% HA7I5% (0.05%), T2: £ FF5 HA75E (0.1%),

F 3-19F 3-2% 7 v AEE gsA Ael et gt AAH Was
veblith S AFEAd 5,10, 156 R 20244 7 et 2 A B djEy
o) mAEgel AWt fo1HQl MEvt 9= A& Lotz sigivh. o1 A
thdat, ikt 3 %ﬂ*k— = F5E W AFETIZke]l Bagtel whE o4
A
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o £ FEEY FAd @& HAY A7 #3 £ 59
QA FdE AAEHE MHC class 1[I #4445 2dshE d9b79] Hj&2 2
FE= A7MIERARAIR)E stz A HA e x| HAF Ao
11% FFoldoy A 3EALE oq 179 % 15%= Z7teigleon 2F 3=
19% o2 Haxd i, 3745 FoE 15% &5 FAs9 Ag
AtR el & AR T 014?4 v go] F7hshes & & JATHIH
il

3-3-A). CD4 A= 2Zdste= AE 54 T celld] HE&E2 AJALR Fo
Aol "z gl = 14% Faolley w9 dFd Fol 16%, 35 F
_Z'_

=
L= 202 F71ele] AlEARE T & MESAA T celld]
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CD4

m2= B35

o1
B4

m2= &35
B55

@

2

b
=

T o w>E o

40
30
2
10

0.1% A7 s ArEE 637 43 A

A3 NS flow cytometer

gl

© MHC class 11 #4& @dst= T 9397
T Y3t
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TR o A e I e

AR T

5 0.1% #7}s+ AHE 6577 F993 Hxo T4
g A RE Fold Hx9] 33t
5

F0g 0.1% W7 ARE 677 Feld BA) 54,
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2. Az ¥ Wy

F&e

7} BAFE, AR L A

A wheh

7F

3

tol &

S

0.2% %

=i
=

Zz g Alzd] 0, 0.05, 0.1

bl 2

S

574 gle] %)

Folct.

S

A% 1057 110kg7}A] H]SAAA FAAEZ AL

SEPEREE

tel EDTAG%)7}

5|

oA A=

3,000rpmol| A 15%

ko3
T

A 2l¥ tubedl Yol oF 1A

btk

fo Aol A}-&3

S

52 Aolel

Aol 6713

o =
T

AR e #

= 2

o AFH= =A

=
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=

o Az Al

‘?4

S 0.1%3E7}
[e)

5

=]

orfel

tAA 1, 5, 10, 15 2 20¥9

°©

}od 500g polyethylene filmo 2 %
A

C-2, C-4, C-8=

o]
=
Al

shel 4%

3L
=

<]

ur
=
|
1:_
T

o

i

B

bkgs
15}

3

S
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= Bold EW 2ml 10T st N @4d F UAE Y 1TED
stol AEL S B o] EFE ARG 297 GG T 2AA )

FA| WolZ gl ko] Ao Az A

=3
N
0
Yo
o
e
il
-
et
N
o
o

A T3 ¥1(%)

C T-2 C-2 C-4 C-8
NPS* 7.00 7.00 7.00 7.00 7.00
Ak 5.50 5.50 5.50 5.50 5.50
oy 4.92 4.92 4.92 4.92 4.92
2 FE= - - 2.00 4.00 8.00
2 82.58 82,58  80.58 78.58  74.58
7 100.00  100.00  100.00  100.00  100.00

*NPS(NaCl : NaNOy = 99 : 1) 39| 18% F%.

)
o
o)
rlo
8%
X
o
o
fr
o
oft
A,
0,

smoking(65C, 40%), cooking(78C) IS A & AF FH %7} 10T
o3l HEE Wyztste YdE Aol ¥ st AlES SAdsSh wol A E
A3l FA sl AFxH TA S dE HoE dFnyE s g &
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A

= 5AE kitA]2F(Cholestez-V'Eiken'), HDL-Z
1) J-8 kitA] 2F(HdL-C555 'Eiken)o.2 A
3991, dx 1LDLY %+ LDL d8  kitA] 2F(B-lipoprotein C-Test
'Eiken)o2 FAs3lon, LDL-Fd2HE %% LDL¥kel 0.35% w3
gom FAEAT. dH T TAHAAEY TR T4
(Triglyzyme-V 'Eiken)C. 2, 21X 49 s <x2d =&AL kitA] 2FH(PLzyme
‘Eiken) o2 F743t3a, fFeZFdzdE she FeFdzds 548 kitA]
SFoPibA| kA B Ah o2 S5l on, FHAHE o iHETEE FFEUS
HE skolA fFeEZdadHs s W o= FAEt. 8% T
chylomicrone, LDL % VILDLEEE ¥4 Xd9 =A% kit/\]"k(BLF—H
'Eiken)o2 ZAH3IATEH 4 T GOT % GPTY A2 AT kitA] F(oFAHA]
oFF A BN o2 S kit

oL

A S48 kitrloF

pHE pH-meter, %<& 719 AxW, 29WA L micro-kjeldahl®, Z==]4

g Fsko] 72ColA 3083t 7t E Sl Al %7
303 WAAA FFE FAE SAHS] AR MR FoR
o

[e)
E=Hog A, HAANE S FH|(aroma), 9 %(texture), SH(taste), I:]r
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4) 4
FAL2 Alge AddHs o] &ste SAS FA43AT. S SAHA| slicest
©@HS Chromameter(Minolta Co. CR 301, Japan)&

33 WHEslod W:(lightness)E YEM+= L-3t, A% (redness)E YEIE

a~#t7 FAE(yellowness)E WERH= b-#te SAsath ofw M2 L
#hol 82.9, agkel 0.921, bato] 0.783%1 FFA¥E ofgsto] EF3 A&
& 5 SAsA

5) =43t

7H NEE 2emTAY 2Ho|A RFow Al W i) Wwgow A
dete] Fulg Serb 75Tl 1081 A RS Zhd 3§ 5Telst ¥
Lol A 24A13F AR $- ARl A SoK(core)E o

=
Instron(Model 1,000, USA)e.& =A3Gth olu] Instron
diameter: 2X2XZcm, range: 20kg, load cell: 50kg, cross head speed:
100mm/min % chart speed: 100mm/min®]t}.
W) AlRE A2 3087 WA ¥ Rheometer(CR-100, Japan)< ©]-&3}
o] 334 (brittleness), 74 =(hardness), 537 (cohesiveness), = (strength)
2 FAA(gumminess)S SA3F. olwl B2 ZHAL  chart speed
120mm/min, maximum load 2000g, A4 %= 20mm, Al&E=°] lcm adapter
No.4(®7 13mm* = =43} t}.
6) TBARS(Tiobarbituric acid reactive substances)
MAS 5gol butylated hydroxytoluene(BHT) 50ule} 574 156mlE 7}3H
homogenizeri 4,000rpmo A 10%&3F #23A1 & #dd 1mlE /\]fﬂiioﬂ
L o7]e] 2ml tiobarbituric acid(TBA)/trichloro acetic acid(TCA)
do do] A3 T3 e 90T F& FZo A 1587 dx7
7 3,000rpmel A 1087 42 Alzich dAEe e s
o] spectrophotometer® 531nmolA FFEE FAHSST. ol
TBARS#©.= 3%AIstal, TEP EF= 49| #F
7) AAake] A
=59 A4 A& chloroform : methanol &40 2 F&3 U3 3535

avEre Ao v ofsE2a AA sbadmnhEods e 24,
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8) rjobr =it gk
w3 A|F 10ge] o€ Y= 100mlE 7}sFe] homogeniger® w23} 3 t}
& 9AEE(4000xg, 15min)3tith. A= B 80% SlEYF 7omlE 7at
of 23] RbE &3 F Aes Rob A eFAIEMN A sH5h
E59S diethyl ether® ®A8tY 50mlZ 483 $ 5mlE Fste pH
2.2 lithium citrate buffer24 10mlZ YFE°] membrane filter(0.2um)<}
sep-pak cartridge Cisll 2tel2 SIAIZL 5 opn| gl AE A7) = 4813

9

E 43 A BAS A9 badantEadse 22

A -3 L |

7171 Hewlett Packard 5890 seriesIl GC

HAE7] Flame Ionization Detecter

a4 Ultra 2(Crosslinked 5% Ph Me Silicone
25X0.32mm><0.52um film thickness

e i ~ _5C/min ~_3C/min
160C/1min 190C/7Tmim
220C/5min 10%/min 2501C/39min

T 2= 270C

AE7] &= 300T

T vl 100:1

o]s4 7F2  Nitrogen

5 1.4ml/min

AELE T 0.5cm/min

9) FAotrx=Lke] H7F
=8 A8 5ge& AHEY ampouleo] ¥ il 6N-HCIS 7}138te] Ny gas® 75

7 FA-3 ] &7 dEs & 11011°C Y heating blockol| A 2441 7F 7F=E-3) A
71 & o] 3}(Whaman No. 2)3le] 21F2] 3AZHL7]|S o] &dlo] ALVt AS 3
AAI71aL pH 2.2 A4 SF8&d 2mlE 7tste] &3lldk ¥ membrane



filter(0.2um)= o] F}ato] ofm]itl 2EEA 7| 24 483t
10) Zel2H=
FH ~HE2 Folche] Wil whel A&Fsialny. &5 vhf e A= 523 A4

U
st WH-ZEFEZE  Sa-cholestestan 1mlE ¥

# 4-4. FHUAEHE SAE R taaRetED Y] 24

A5 Az

7171 Shimadu 14A Gas Chromatography

5] SAC™-5 fused silica capillary column
30mX>0.25mm>0.25um film thickness

Zrs Flame Ionization Detector(FID) I

TFHT 2= 280C

HE7] 2= 300C

FU HE 100:1

ol e 7t B F& Helium, 6ml/min

AE &5 0.5cm/min

AR 282 Blois 59 WS WP 1
(DPPH)UI g AAFge] ad= Ame] dd8gS SAU S5 dAdsE= 3
At 2 FZE Imld 1x107*9 DPPHE Y 3mlE 7}ste] £33 t}S 3087+

[¢]

1-diphenyl-2-picrylhydrazyl

o
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A7 F 526nmellA FFEE SASAY. dAeAdades AR H74
Am FR7Re FE =R HAaEE YERSIH
2) SOD HAHHA
Marklund®} Marklund®] ®Hel we} ¢4 vj&2 A7 & F525 AlE
0.2mlol pH 8.5%2 ZA3F tris—HCl buffer 3mle} 7.2mM pyrogallol 0.2ml=
7bete] 25CoIA 1083 W3 & IN HCl Iml2 vH&S A § 420nm
AM FFEE AT SOD FAMES A8 H7bek #3719 3
£ Hlaste] MEE (%)= ﬂié}ﬁu}
3) Oil emulsion #l|z
0.1M phosphate buffer (pH 7.0) : ethanol = 4 : 1€ <] linoleic acidZ
0.03Mo] FE=E Hrlstd o, o] &4 20mlo] 0.1M phosphate buffer(pH
7.0) 19.2ml¢} 7} FF=E& 0.8mlE 3713kl 50ppmo] H = Ak 40T
mjeks]o] A 99 Eof
4) oA AaAZEo 574
oAt AAEE SAHL Kato 59 WHo=Z ImM NaNO; £ 1mlel 7zt
Alg 1mlE 7F8ta. 0.1N H Zdowg Z+7F pH 1.2, 3.0,
6.00.% RHAT & Wg&AS 7tete] T 95 10mlE &l o] &
37CAA 1A WAL & ZF vk ImlE FHstel 2% =48] Smiok
&

30% zAFgENo T
1

a
_E:i
o
[\
=
=
re
>
rkfz HU

33t Griess reagent(1% sulfanilic acid : 1%

naphthylamine = 1 : 1) 0.4ml& 7}st & & &3tste] A4 1583 %
2l % 520nmelA F3=E SASAT. 7= Griss reagent Al /T

E 7tsto] SAs o, ofdAYd AASS 100-[(ANE HA7HY FFE/F3
7he] FFE)<100] o= HeERHAH.
5) H]3! A(Nonheme iron) &
ok

. o
Ferrozine iron #41 WS

2

oo

2+ A5k 543tk Total iron 4]
A&l A= Imlol 2% ascorbic acid(w/v) 0.1mlE 7}gh & A 2oA] 5&
WHEA7]1AL 11.3% TCA 1mlE 7tste]l £33k th& 10% ammonium acetate
0.8ml¢} 0.2ml ferrozine color reagentZ 7}sld 562nmolA STHEE =H
3191 t}h. Ferrous iron(Fe® )9 #41S ascorbic acid t21e] 0.1ml TCAE 7}
& 5 718 w3 Ao m St

||\
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6) TBARS(Thiobarbituric acid reactive substances) 4
TBARSE Buege T9 ®Hol wel 54319 t}h. 37T incubatorol A 9
Qb BytshaA o]Fo] A 50ul BHT 100ulE #7bste] Absh w34 ?ﬁx
A7 o 2ml TCA/TBA AloFS 7heta thA] &3 & #E B4 1583 7}

A

5
g T FYA7IL 4,000rpme] EEE 1OT7J AR AA dsds FHE
531nmoll A EF TS =AY T, FARE AR ZFFE el e

WHoz A3 TBARS#HS ml &—8— glZo] oSt pg malondi-
aldehyde(MDA)Z A} T},

3. 4% 2 1%

7t £ FEEY AR AUtEEd @ HAY e JE=A
2 FEE Hrtradd wE A AR Lolny] 9
o 0%(C), 0.05%(T1), 0.1%(T2) ¥ 0.2%(T3)E& 7t FAAIZ +
ol 9 AFHsY F FH~HE, HDL-Zd2HE, f2 Zd2HE,
A4, LDH, VLDL-Z# =%, GOT ¥ GPTE 43 Ay % 4-577

#E 4-5. 2 FE=9 HUF weld we #HA 9 § F Fu2HE, HDL-F4

2HE B sWAst Al (mg/dl)
T FzdE HDL-2# 2~ 8 & T sk Y
C 108.8+6.9 39.3+2.4* 1.9+0.4°
T1 105.6+5.7° 38.6+4.3° 1.840.5°
T2 105.244.7° 41.541.2% 1.4%0.3°
T3 100.8+4.8° 43.142.3 1.440.2°
C: 2 322 a/r20%), T1: £ 328 A1020.06%), 12 £ 2% a/tre

(0.1%), T3 : %—Zr%% A7H(0.2%)

™ Means with different superscripts in the same column significantly difference at
P<0.05

D(total chol.-Hd¢-chol.)/Hd¢~chol.
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t te]l wodst Hixe 5 F FH2HE vEE
g k=, 0.2% Ag]TollA 100.8+£4.8mg/dl=
th. HDL-Fd#2H &2 0.2% A2 F-olA 43.1+2.3mg/dl= -
sEROH £ FEEC HIME] HEFE 1 FEE A5t

1
A
At FRAASE AT FodA A Ao 0.1%9k 0.2% AT

FN
tlo
gt
k> EO“T

F 4-6. = FEEO A7 Fold wE HA € T #2 FHHE, FHUs

HE oz 2 ZH2HE oAHE HE

(mg/dl)

S Zosde 2dsdy dege  coodE AsES

1] (%)"
C 27.0£0.5" 81.8+8.1° 75.143.8°
T1 26.6+0.4° 78.249.3" 74.142.3°
T2 26.6%0.3° 71.4%6.3" 72.041.3°
T3 24.940.4° 76.244.2° 73.6£0.8"

C: % F2E A/20%), Tl : & 335 A7420.05%), T2 @ & 355 A/eS
0.1%), T3 : & F&& #A7H+F0.2%)

¢ Means with different superscripts in the same column significantly difference at
P<0.05

1)cholesteryl ester/Total chol.<100

Ao fe FElaHE FEE X 4-67 2ok Uiz AT fo
Al ZpolE HEbAl ko, A7E ol HlE] we S Hlo
™, 53] 0.2% AgTelA 24.9+0.4mg/d1= thx7" 27.0+0.5mg/dlel vl =2
o] A st AEFE A

Z4 A4, Lactate dehydrogenase(LDH), LDL-Zd 28 Z3} VLDLE 4
A= F 4-7H ZH 2 FEEY FUbEe] 7 & 5 $4A4, LDH,

LDL-F# =& R VLDL| @fe] fashs Whie] LDHO| sk F71s8kal

o
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Anz B ou) 2 FHEES A4 @ Fo A AR 3@

=2 A7 Fold wE HA €3 F 44, LDH, LDL-Z4

(mg/dl)

444 LDH LDL-Z3 2 H = VLDL
C 43.6+9.1° 1235.6+28.2° 1033.9+18.1"  48.52+8.3"
T1 37.248.3"  1048.2+23.8* 972.5+155"  39.90+8.1°

T2 35.4+6.6% 877.2425.4" 904.6+14.3° 27.94+7 6

T3 32.0+£3.4"  853.6%£21.7° 920.3+102.4° 24.60%4.4°
C: 2 F=%F WNs0%), Tl : 2 F2F AH4E0.05%), T2 : £ 25 H7eE
0.1%), T3 : & F&& H7HrF0.2%)
¢ Means with different superscripts in the same column significantly difference at
P<0.05

#F 4-8. % FEE9 HUF wold wE #A €4 ¥ GOT % GPT €4

(KARMEN/unit)
GOT GPT
C 48.6%7.5" 56.249.0"
T1 40.0£7.1* 49.2+7.7%
T2 37.6%7.2° 43.8+7.9°
T3 35.0+4.1° 43.6+7.9°

C: 2 F2E H75E0%), T1: 2 FFE H47H450.05%), T2 @ 2 FEE H7s

0.1%), T3 : & F=& H7H4E0.2%)
a,b,c.d

HN

Means with different superscripts in the same column significantly difference at
P<0.05
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= FEES Folg HAY YR F GOT % GPTY =& # 4-8%
2. GOT % GPT EF gzl vl&f £ F&5=9 H7F v S7F & +
5 fFodoz gAasgion, 53 GOTY 4% £ FEFE Fol7 EFolA 4
ek mlaste] foF o Aol o=, 0.2% A FolA

35.0£4. 1KARMEN/unit® tZ7+(48.6£7.5KARMEN/unit) el H]&l] 7bg & *}o]
7} itk GPT OﬂA]tﬂl%1562+9OKARMEN/Lmit0ﬂ H3l 0.2% = 2] ol A
43.6+7.9KARMEN/unit= 94 A4S Bt GOTe GPTY &4 S7h+=
dFEo HF, duwy AY == a‘ﬁ 9 A A FHH Tl o 1t 7]
o &S rstt

Y. HA HAUleEd uE B8 $49 E¥H 54

1) Qb E-o] e
59 SAE 500g8 AFEZS] 4TAA 2043 AF3AN =59 &4
A3kt 54 = dubgdE, S4, 227 s, FeEzEHE 3% 5§
233t

T FFGE 4-92 £ FEEO AU = 9 A V3] Al e &
o4l Aol ATt 2y A 190l 71.4+0.87 72.6+£1.82/100g2] H ¢
ot A 20Ul &= 67.3+0.3 7 69.3+0.62/100g= W=k 7HAasls A dFo)doh
HE4-9. 2 FEE HHARE Folg HA S A T 7 W

(g/100g)
A g3

A 2]+ 19 5 10¢ 15¢ 204

C  72.6+1.8™ 71.6+2.3% 71.2+0.8% 71.1+1.2% 68.9+2.7"

T1  72.3£0.9% 72.9+1.4" 71.1£0.9™ 70.9+1.3" 67.3+0.3*

T2  71.440.8% 721424 70.7£0.4™ 70.8+0.7** 69.1+0.7*

T3  72.1+1.1% 72,0425 70.4+0.1% 71.0£0.0* 69.3+0.6™
C: 2 F5%F A7EF0%), T1: £ F525 JA7HE0.05%), T2 @ 2 F&5&5 AT
0.1%), T3 : & F&& HA7HF0.2%)

ABCD Neans with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05

_85_



3ol g2 E 4-10% Zrh A T 32 izl vls) A el A
Uha =2 dolloem, 0.871.5g/100ge] ®MAZ AF71zre] Aufe] ulbz}
o

£ 4-10. £ FE= HA7F ARE Fold WA sAe] AF T W W

(g/100g)
A 713
SRS 14 54 10d 154 204
0.9+0.1%
C 1.14£0.1%  1.240.1%  1.3+£0.2%  1.1+£0.1% |
0.8+0.1%
T1 1.3+£0.1*"  1.24£0.1"  1.5+0.2%  1.1+£0.1% |
ne 132017 N W 0.910.1°
T2 1.24+0.2 . 1.5£0.3 1.1£0.1 )
1.1+0.1*
T3 1.3£0.1%"  1.4+0™ 1.2+0% L1+0.1%
2 e

C: & F25 ANFE0%), T1 @ £ F2E #A74420.05%), T2 @ £ =%
0.1%), T3 : £ F=% HA7M+F0.2%)

ABCD Neans with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05

4 4-110] e ATk AG7)3be] He fol
9l AolE vehA @itk e £ 2ZES 01% 2L 0.2%% Fold A
1

EN
Ry

E
;:

=51
0
—
8
rlo
©
—
R

=)
o
\]
R

Ag el A4 A% 190E ol 44
9} %ﬂ@ﬂ Aot gllonk AW 5ol 7z 4,
L9£04g/100g0% HETol M8 FolHon e Belch 2ARS T
se A 71zke] Aol wE oAl FaAe glgled A% v1zke] A3

g5 mPgH gashs Aol
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E 4-11. £ F=5 27 ARE Fold HA S AF T 2uddl
W
(g/100g)
S e s
e+ 14 5 10¢ 15¢ 204
C 257405 26.4+1.2% 26.7+1.8% 27.4+1.1% 26.9+0.9™
T1  25.342.3% 25.14+0.9™ 26.9+3.2% 28.6+1.3" 27.8+0.5™
T2  28.5+0.7"" 27.5+1.1% 24.9+0.5" 26.3+2.3% 27.2+0.8™
T3  27.741.2" 26.6+£0.6™ 24.5+0.7" 26.1+1.9™ 27.1+0.5™
C: 2 325 AN5EO0%, T1: £ 22 ANF2005%), T2 @ £ 28 5z
0.1%), T3 : £ F=F HA7HF0.2%)
ABCD Means with different superscripts in the same row significantly difference at P<0.05
abed Means with different superscripts in the same column significantly difference at
P<0.05
T 4-12. 2 FFE HU AIRE Hold #HA T4 AT T =AW
5}
(g/100g)
I v s
=k 14 5¢ 10¢ 15¢ 204
C 6.4+0.5"  6.5£0.2%  6.0£0.2*  5.8+0.2%  5.5+0.1™
T1  5.4+02%  50+04"™  5.0+0.2"  4.6+0.1% 4.3+0.2*"
T2  4.9+0.3" 47404  4.440.2" 44403 4.2+0.1""
T3  4.9+0.7" 49404  4.440.2% 44401 4.1+01"
C: % AMFEO%), T1: £ 328 A7MEE005%), T2 @ & 328 e

FaE
<

0.1%), T3 : £ F== HA74E0.2%)
d

ABCD -
Means with

ifferent superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05
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E4-13. £ FEE QL ARE Fol® A4 SH9 A% F pHel sl

A A 7] 3E
2T+ 1Y 5 10¢ 15¢ 20
C 5.6+£0.1%"  5.7+0.1*  5.8+0.1%  5.8+0.1% 5.8+0.2

T1  5.640.1% 57+0.1%" 57+0.1*  5.8+0.1%" 5.8+0.1*
T2 5.6+0.1%"  5.7+0.1"  57+0.1%  5.840.1%  5.940.1"
T3 5.5+0.1%  5.6+0.1%  57+0.1"  6.120.1%  6.1+£0.1™

HN

A7

il

C: & F55 WNEE0%), T1: £ F=& A7H4E0.05%), T2 @ £ F=
2 FEE ANEE0.2%)

ABCD Neans with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05

X 4-132 AA7Ite] mE pHY WstE YEhdlew, Aqa7]|to] 7 i3t
of wel oFHA Al He= AIES
2 FoAd Aols YEA &gko
7} 6.1+0.1% B} Ag T H|3] 524 zpo]

2) 7t =] sl

JtA7ere] Wels= ¥ 4-14004 BE vk} Po] bRy £ FEE 0.2%

wolrol M= A 190l Hsto] A% 2090 7HE o] Hasts 4 B
o 7}7} 41.248.2g/100g¥  42.3£5.0g/100go.2 w9 7tdztsgo] o &
Zow Aslsgieh, vbd 2 FEE 0.059 0.1% Folwole AF 17 Bt
BirRe 7S moltyh A 20¥eE ZbZ 48.4+3.9g/100g9}

49.643 5g/100g£§ P EREIE Y

AES 2= A 14l 4. 2o =
82106cm/kgi FA3 xstgoy 0.2% AT A =4 199
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E 4-14. £ FEE HJF AARE Fold #HA S AR F spaEo
35}
(g/100g)
A 7] 3
2 ] 1Y 5 10¢ 15¢ 20
C  48.841.8" 47.6+4.9%® 50.3+1.7° 52.2+2.7% 41.2+8.2"
M N N n  48.4£3.9%
T1  40.5+4.5 36.3+5.1 36.1+5.7%  44.6+1.3" |
T2  43.343.9%" 445+2.3% 35446.7% 35.5+3.4% 49.6+3.5"%
42.3+5.0M
T3  47.241.9% 455+4.3" 44.5+0.9" 44.7+1.6"
C: 2 232 A/520%), Tl @ £ 2%2 IA7520.05%), T2 @ & #%2 A5z
0.1%), T3 : & F&5 H74+70.2%)

ABCD Neans with different superscripts in the same row significantly difference at P<0.05

abed Neans with different superscripts in the same column significantly difference at
P<0.05
¥ 4-15. & FEE HI/F AIRE Folg #HA sAHe A T AdUe
H 3}
(cm/kg)
I A e,
2] 1Y 5 10¢ 15¢ 20
C 4.441.1%  3.6+0.6™  3.7+£0.8*  3.0£0.7%*  3.2+0.6™
4.240.8"F
T1  55%0.2%  4.8+0.6"  3.2+0.7%  4.0+£1.5 |
T2 4.340.5%  5.0+0.5"  3.0+£0.5% 2.7+1.1%*  3.2+1.1%
T3 3.5+0.4%  3.740.6%  3.5+0.1*  3.7£0.4%  3.440.2%
C: £ 228 AN5EE0%), Tl : £ 328 A71520.05%), T2 @ £ 2% A5z
0.1%), T3 : & F&E H7/I++0.2%)

ABCD Neoans with different superscripts in the same row significantly difference at P<0.05

a,b,c.d

P<0.05
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4) ME(L, a, b)e] W3}

2 FE2ES Fol3 HA 9 TAS 2097 IFAF A SRR} Ao
2 Urol4 WE(Lightness), &M E(redness) 2 M % (yellowness)E =4
3 A= ¥ 4-1694 4-187 ).
¥ 4-16. £ FE= HUF AIRE Fol3 HA 549 A% T Wx W3

A 713
A2+ 1Y 5 104 159 20d
C  44.6+2.4% 456+2.3% 46.3£3.2%% 48.843.4% 46.6+2.5M
49.441.8%
S T1 43.8+1.2% 49.14£25 47.9+3.1™ 47.9+£1.9™ |

Al

g T2 48.4+6.2™ 48.4+3.4™ 48.0+£1.9™ 50.243.1" 49.6+2.3"
N o " n  48.5+1.9%
T3 45.0£2.7%  49.9£3.4" 49.0+1.4" 453+2.8%

_ C 70.943.3™ 74.6+1.4% 724£1.2% 77.243.7% 745+1.5M
o
A T1 73.9+1.2% 74.140.8" 74.6£2.5% 75.1+1.4" 75.3+2.6™
Zl T2 75.1£2.0% 77.842.4" 72.441.6% 74.8+1.6" 75.6+1.5™
H

° T3 72.343.8% 758+22%P 748416 753+1.5% 75.2+1.7%
C: 2 FZ25 H7NSE0%), T1 : £ F25 H74E0.05%), T2 @ £ FE25 H/eE
0.1%), T3 : & FEE H7I54F0.2%)

AB,C,D

abed Means with different superscripts in the same column significantly difference at

P<0.05

-
it

4-16°l e

MR APTY 7

Holtprt A 2049
(46.6%2.5)°] n]3}o]
=3 A Ak
U A 717 Ay

7F sl

=

ol
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E 4-179 A §7 Ao ANEE e T4 ANEE A%
717k Ao wWE GojFel Walrl 9o F== 0.1% TSLO]:rLoﬂ"i o

el
el wls) Aol AAETE ozt 7
6.3£1.00.%2 ol Hls) 1.74% %
ARl AFol S HERA &3kt

¥ 4-17. & FEFE HUF AFRE Fold HA FAe AH T AR
H 35}
A A7) 3E
A 19 5 109 159 204

C  4.6+0.3"  4.4404™  54+04"" 49407  57+0.7%
A% T1 5.2+0.7%  55+0.9" 57+0.7* 54409  56+0.8"
T2 6.3+1.0" 59+0.9" 59405 6.7£0.9"" 5.6+0.8"
T3 5.3+0.5" 59405  6.740.9" 54409  5.9+0.4"
C  4.4+1.1"  3.6+0.6™ 3.7+0.8"  3.0+0.7%*  3.240.6™
T1 55+0.2%  4.840.6™  3.2+0.7%  4.0+1.5"* 4.2+0.8"%
4.3£0.5  5.0+0.5"  3.0£0.5% 2.7+1.1%  3.2+1.1™
T3 3.5+0.4%  3.7+0.6™  3.5+0.1%  3.7+0.4"  3.4+0.2"

of N, o> ol
—
N

5 ANEE0%), T1 @ 2 FE2E A7E20.05%), T2 @ 2 FEE A7
0.1%), T3 : &= FEFE F74F(0.2%)

AB.CD

HN

Means with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05

of W FAEe] F7HES vas] 2y AsHA 7}
sk wblel]l T29F T3:= &g S7hS Holvh Ao F=Es dzx79k A
gl B A7)l mheh Ste] matA e glon A% 209 Fells A% 1



F 4-18. & FEFE HUF AIRE Fold HA 54l AT T =Y
9 3}
A 7]zt
A g 19 5¢ 104 154 20
C  1.8+0.4" 19405  27+0.6™  3.2+1.1%  3.1+0.6™
ff T1 1.940.5%  2440.2%  28+0.8%  3.0+0.9%  3.740.4%"
g T2 3709 3508  4.2£07%° 45409  4.0£0.8Y
T3 29+0.6™  45+1.3" 49405  4.7+0.6"  4.3+0.6™
_ C 5.0+0.9% 4.9+0.8*  4.0+0.6™ 5.2+1.6* 4.1£1.3"
g T1 4.240.3%  52+0.8"™  4.0%0.6™  4.2404"  4.3+1.5"
:} T2 4.0+1.1%  3.940.6™  3.5+0.0%  3.7£0.2%  3.440.1™
° T3 42404 42401 3.9+0.2  4.4402%  3.940.3
C: 2 FZ2E 372 0%), T1: £ F5F W/HE0.05%), T2 @ 2 F2E A7
0.1%), T3 : & F&& 27F0.2%)
ABCD Means with different superscripts in the same row significantly difference at P<0.05
abed Means with different superscripts in the same column significantly difference at
P<0.05

5) TBARS®¢] W3}
EHE 4T 2097 AFstEA AA Asles 543 Ao
o A SAe A% F TBARSE A% 20U7bA] ALl A
BIEd, 2T 4% A% 10Y ol FHH dA3| Fr}s)
& 71zvo]l AHFel wet A AkErE Aak Alshy
Zrol vl Aol A A o] atstE et A4 =9
1090 BTl A= 0.184+0.005MA(mg/kg) o1, 2

=3
e
=

-
R

rr

= A

g =Fel A kst e] A E A
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X 4-19. & FEE HIF AFRE Fold #HA A9 AF T TBARSS

MA(mg/kg)

A & 7] 3

AL

14 5¢ 104 154 20

0.148£0.013 0.155+0.015" 0.184£0.005 . o 299%0.031°
C . o 0.233+0.044

- 0.1474+0.054 0.150+0.056" 0.174+0.014 0.19740.015% 0.25110.025C
Aa a Ba b ab

o 0.144+0.006 0.14240.017"* 0.152+0.010 0.168+0.009"" 0.227+0.024"
Aa a Aa c ab

3 0.149+0.004 0.154£0.007"* 0.153£0.006 0.168+0.004"" 0.222+0.013"
Aa

a Aa a a

HN

C: 2 FZ25 H7T0%), T1: & FE25 H74E0.05%), T2 @ £ F25 H7+
0.1%), T3 : &= FEFE F74F(0.2%)

ABCD Neans with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05

2ol A7 71kl ¥
of thal wl#lAow Fastgletl A 1ol vs) A 2049 FH=HE 7
A8 TV 21.8%% 7V & AAE B, 2 FEE Agae 15697
16.4%°] #A2&s YRt 2 F5E5 AT 49 A 1de] dx=+
(47.6£2.9mg/100g)°] vl A 2] -l 41(40.9+0.9mg/100g ~ 36.4+3.1mg/100g)
k) %% gFoldlon, FHzHE o] FoHoR vtol A% 1dd dx

= 47.6+£2.9mg/100g1H Hlske] AT+ 40.9+0.9 7 36.4£3.1mg/100g°] 1

ofrt
>
of
it
&
[>
o,
N
%
0&‘#
rlo
5]
S
[\
)
=2
v
[
l
=
_‘\2

D‘r. £ FEE 0.05%EY 0.1% 2 0.2% Jo|d AgFor] ZH2eH= 3k
2 o} 0.1% 2 0.2% =olT AtoldAe F24 AFol= St
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#4-20. % FEE A ARE Sl HA SHe A T FdiHE

(mg/100g)
S I v 4
R R 19 54 104 159 20

o
~J
\]
H
o
e
—

C 47.642.9%  44.6+1.1%° 40.6+0.6% 35.8+6.5"

. 34.4x0.2"
T1  40.9+0.9* 37.3+1.3" 35.1+0.6" 34.2+0.2* |
36.9£0.1* " " A\ 30.3£0.7%
T2 34.5+0.6™ 31.4£0.9" 30.3£0.4" |
Aa Aa Aa Aa 304i04\
T3  36.4+3.1% 34.1£2.0 31.910.6™ 30.5+£0.3** |
2 AheE

C: & FEE HA7E0%), Tl : £ FEE Z720.05%), T2 @ £ FF
0.1%), T3 : & FEF= #A714E0.2%)

ABCDNeans with different superscripts in the same row significantly difference at P<0.05
ab,c,d

Means with different superscripts in the same column significantly difference at

P<0.05

sbe) vl go] T £ FEE 020 FolTe BES AW 4G 19

61.1%, A% 209 = 59.4%=2 7VY =& v &t

A% 10L97HA = A% 713ke] A3kl gEo] EX3t AAte vlE2 vy
A 7Aishs A AHasol v

o
= -
AHoz Fhe BYL



th ol =5 Foll EAss 223 Ate] A% 1097HA= AEeA At
7 AYE 7] o AZE =, A 2719 Al E59 A4S 9t

)
A% 22 S0 & Fo Saln Aast e WA Mol Azw

(g/100g)

Z1IF 55 12:0 14:0 16:0 18:0 SFA" 16:1 18:1 UFA™ Total
Cc 04 21 301 148 474 38 486 524 100.0

[e)
19 T1T - 1.8 266 152 436 2.9 ©53.5 56.4 100.0
T2 - 2.2 28.1 107 41.0 4.2 547 589 100.0
T3 - 2.1 255 11.3 389 47 564 61.1 100.0
50 C - 1.9 304 156 479 34 487 521 100.0
T - 2.2 284 124 430 39 531 57.0 100.0
T2 0.2 1.8 294 115 429 34 54.6 58.0 100.0
T3 - 14 272 135 421 22 557 57.9 100.0
109 C - 2.5 30.5 16.2 49.2 35 473 50.8 100.0
T - 1.3 277 149 439 3.1 529 56.0 100.0
T2 - 1.8 28,5 124 427 3.0 54.6 576 100.0

T3 0.1 13 26,6 125 405 3.3 56.1 59.4 100.0

159 c 01 15 336 145 497 32 470 50.2 100.0
=

T1T - 1.3 289 134 436 39 524 56.3 100.0
T2 1.7 29 25,8 129 433 3.7 53.0 ©56.7 100.0
T3 - 1.6 256 13.7 409 3.3 558 59.1 100.0
C - 1.9 315 157 491 3.8 47.1 509 100.0

2001
“ T1 0.6 1.4 288 129 437 3.9 524 563 100.0

T2 1.1 14 28.1 126 43.2 34 534 56.8 100.0

T3 - 29 275 102 406 3.9 555 594 100.0
C: 2 FE5E ANE20%), T1 : 2 FF2E #A7420.05%), T2 @ 2 FEF5 A/es
(0.1%), T3 : £ F&% HA71F0.2%)

[aN

*SFA © saturated fatty acid, **UFA : unsaturated fatty acid

_95_



8) =% T Fryjotr =it RSt
& F felohulmae] ge ® 4-220] vhehigith
E4-22. £ FEE AU ARE wolg AA A9 AF F fE o
=Ahke] Wt
(mg/100g)
j:i 1‘%: Alanine Aspara— Proline Glycine LeLIIc_ine His;idin Arginine
1 C 6.5 1.3 3.0 23.2 96.1 181.4 24.1
T1 5.9 2.0 2.6 27.3 48.4 151.6 18.3
T2 5.4 1.6 2.5 28.4 63.6 184.4 31.6
T3 5.3 1.4 5.4 26.2 51.4 148.6 38.5
54 C 6.5 2.2 3.1 24.5 82.3 132.4 35.5
T1 6.3 1.3 3.4 25.6 84.2 152.5 32.4
T2 6.3 1.5 3.0 23.8 69.6 122.8 33.2
T3 7.4 2.2 3.8 23.4 86.1 121.6 34.1
10d C 4.2 1.1 1.9 22.6 85.5 126.2 42.2
T1 8.5 1.3 4.6 22.6 84.4 141.5 37.3
T2 6.4 1.7 2.4 23.8 76.3 122.6 42.2
T3 4.8 1.4 3.1 21.2 72.2 131.6 46.1
154 C 5.9 1.7 8.0 23.4 84.2 134.5 34.5
T1 7.1 1.4 2.2 25.1 72.4 161.4 32.3
T2 7.5 1.4 6.3 23.4 73.2 164.5 44.5
T3 8.1 1.3 4.6 24.3 74.1 172.6 22.3
200 C 6.4 1.7 8.4 23.4 71.3 163.4 37.4
T1 6.4 1.6 3.4 24.6 73.6 123.7 59.3
T2 7.1 1.8 3.2 25.4 74.4 145.2 29.2
T3 5.6 1.5 3.8 23.6 69.8 134.2 38.6
C: 2 FE2E ANGE0%, Tl : £ FF25 WHEE0.05%), T2 @ 2 F25 AsE
0.1%), T3 : & F&% H7HF0.2%)
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Frejobu = Ake F 7Fo] AuEQom o] F histidined ko] 953 =
o} 121.6 7 181.4mg/100ge] WAoo, o
= 9kth. Asparagine®} glycine® A-¢- A% 7]gbel] wE el Wsirh 719
Ao}t e opm|Abe] g AH 71 E<t e Holurt m

T Hadhs Al

O

o

= leucine, arginine?| &rgFo|

(A
=l
N
rot
o\ d

2 FEE HAA HAIF 55 0.1%% IS w FoJ7|ztd wE g o
4Eﬂ11M4%1A} HFolvS thERTE i 27(T-1), 45(T-2) % 65

JE_‘_
g xo] ol %~%—Lﬂﬂﬂ%»HDb~4%kH% r

, LDH, LDL-Z#2HE, GOT ¥ GPTE w4138 A+

E 4-23. & FEE Fo] /0] e AAe] @Y F F 226, HDL-24
N ER R EEREE

(mg/dl)
Hol713r = 2y HE HDL-23 2~ 2 T A 52 4=
C 120.9+0.2° 39.340.6° 2.1+0.3°
T-1 109.2+0.4° 40.6+0.4° 1.6+0.4°
T-2 103.6+0.3" 43.6+0.3° 1.4+0.3°
T-3 98.2+0.3" 4.740.4* 1.240.2°
C: 2 F&2E #A74+0%), T-1 : 0.1% = 1%:“2?‘3: A7MA R 25 Fol, T-2 : 0.1% £ +
2 AR 4F FolT, T-3: 0.1% & =2 A7AE 65 Fol+

abc

Means with different superscripts in the same column significantly difference at
P<0.05

Y (total chol.~HDL-chol.)/HDL-chol.

0.1% & F#Z%e| Fo| 717+ BH A ¥F F TelxHE, HDL-
daHE W FMARASE BAG AW ¥ 4239 20 £ FFES 7]
Fozn HAY BF F FA2HBY FEE FoHom Astse faii



120.9£0.2ng/d1gl 2t A 2] 75 98.2+0.3 7 109.2+0.4mg/91 21, o] 7]k
Anass & 2elsuEe $EE nadow anolch WA HDL-Zex
HEe FrE 2T 39.3+06ng/del vd £ FEES AhE ARZ 470
AFS A7) Bo= 44.740.4mg/dlE 5.4mg/dlo|L} =7 AZE o). 1y Ad
7o) oAl Aol g%t

T 4-24. & 2ZZ0 Fo| Aol WE HH9 FH F fo T iHE, ¥

2HE oade 3 FHzHE oAHE v

(mg/dl)
ey Y AHE A=
o717 fe] ZesEE = =il ol e
o ~H = H] £ (%)"
C 30.940.9° 96.3%6.8" 77.4+2.8%
T-1 26.5%0.9° 81.9+5.9° 75.0£2.3°
T-2 24.3+0.8° 75.845.3° 75.8+1.3°
T-3 24.840.8" 73.4+4.2° 74.741.7°
C: 2 FE25 HANE20%), T-1 : 0.1% £ FE5 F/MAE 25 Fol+, T-2 : 0.1% £ +
5 HIME 45 Fo)F, T-3 : 0.1% £ F&& HI/MXE 65 T}OHL

" Means with different superscripts in the same column significantly difference at

P<0.05

UCholesteryl ester/Total chol.x100

wol 717k 8 FU2HE, FUAHE oaHE @ FeagE o
HZ HE % 4- 4011 vUetiich 2 FeEzEEe] S gz vlE)
A T7F ol ow e sEE YERA o, 45 Fo]77(24.8£0.8mg/dDl

= d&7(30.92£0.9mg/dDel ¥]& 6.1mg/dIt W =t ZFH~HE o~
HZo sk tx27+ 96.3mg/dl d] wl&] A2 +(73.4+£4.27 81.9+5.9mg
/ADAA = FoJAoR W FEgon & FEE ol 7|7t AodFrF
W FESTh

¥ 4-25v 0.1%9 & FEES <
zl, LDH, LDL-Z#=HE % % VLDLY +%&
FSEE AETelA izl vl frold e

(@}

F3k Fol sl

Hﬂ
piw
rlo
oH“ ﬂl il
b
il
<
o
5‘.:
T
H
J|m
ol
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LDH, LDL-Z#2HE %
& wEeH, w9 77t

wol 450 34.9+2.3mg/dIZ 7 e FES
VLDLE tiz=7-oll Hlsl Agfg-ollA feoj4owm
AolA4= o e g, dvtdgow [DH @48 1 FAANIS] o
Aap e Aol HHEoRA dojups HER o & A5t

% FE=9 Hol= LDH 24& froldoz Azt

¥ 4-25. & FEFE9 7ol 7|7H wE HA 9 dH F 44X, LDH, LDL-

Zd2HE % VLDL (mg/dl)
o7k FAANA LDH LDL-Zd 2~H & VLDL
C 45.8+1.1"  1337.9+26.3* 1056.2+21.1° 50.2+4.4°
T-1 38.6+2.6™  1133.3£16.7" 926.3+15.1°  38.6+2.5°
T-2 36.6+£1.2"°  1056.5+24.8" 923.3+13.1°  29.9+41°
T-3 34.9+2.3" 983.1+21.2°  904.2+12.4°>  28.9+3.2°

C: 2 F2F /0%, T-1: 0.1% £ F=2E /W& 25 Jol4, T-2 1 01% £ F
=E HA7MAIE 45 Fol, T-3 @ 0.1% £ F&F H7/MIE 65 FolT
¢ NMeans with different superscripts in the same column significantly difference at

P<0.05

I 4-26. £ FEEY Tol 7zt wE HHe dH F GOT % GPT

(KARMEN/unit)
=o]7]1%k GOT GPT

C 49.0+7.5" 55.20+9.0°
T-1 41.0+7.1%* 49.20+7.7%
T-2 41.6£7.2" 48.80+7.9%
T-3 36.0+4.1° 45.60+7.9°

C: & F25F H7NE5F0%), T-1 : 0.1% £ FE2 H/WAE 2F Fol+, T-2 : 0.1% %

FEE HIVMAE 45 Fol, T-3 : 0.1% & FE=5 HA7/HAE 65 Fol+

P Means with different superscripts in the same column significantly difference at

P<0.05

_99_



tio

0.1%9 & FEFEE 657 FolAIZ & GOTS GPTY
(% 4-26) GOT9} GPT &5 izl Hls] A 7ollA
GOTY ZA$ x4 49.0+7.5KARMEN/unit$} 2™, %04 64 F-oll =
36.014. 1KARMEN/unit= thz7-o] vl F9420 &5 B, GPTE H9] 6
T Fo &= tizTol H]3] 9.8KARMEN/unit %= & & Oﬂﬁ}

13t @& A FAY EIHFH 54

0.1%= 3stle w Jo] 7]7ke] =Fol mA|=
EES 25(T-1), 457(T-2) 2 65(T-3)7F Fol

Ao SAS AMFBE 4ToAA AstHA 1, 5, 10, 15, 204l A

i
D
oxl
£
N

A A 7] 7k

EEE 1 54 10¥ 15¢ 20

C 6.07+£0.01*  6.07£0.01™  6.11+£0.01""  6.16+£0.02"" 6.25+0.01""
T-1 6.07£0.01*  6.05+0.02*  6.01+£0.01**  6.18+0.01"  6.28+0.03"
T-2  6.08+£0.01"  6.04£0.01**  6.05£0.02*  6.15+0.02°  6.12+0.02"
T-3  6.06£0.01"  6.04£0.01*  6.00£0.01*  6.12+0.01"  6.10£0.01""

C: 2 %z‘é X47}4%(0%), T-1:01% & F&5& ﬂm}e 2F Folt, T-2 : 0.1% £ F=
B AR 4F FolT, T-3 : 0.1% & F2% AR 65 ol T
ABCD Means with different superscripts in the same row significantly difference at P<0.05
abed Neans with different superscripts in the same column significantly difference at
P<0.05

A AF T FEISHE 4-28)> A 1Y T 69.8£0.27
71.6+0.4g/100g9 ¥ Aol A& 20¥€e+= 68.1+0.3 7 68.9+0.2¢/100go. 2 A
3 % R 3 17 el Al wE %

=
o5 Aol ATk

,d
[Px
ol
rlr
ol
ot
o
3

o
o
2
o3l

N
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FE 4-28. & FEE Fo| 7|7t wE HX T4 AF F FR W
(g/100g)
I v s
A 2] 1 5 10¢ 15¢ 204
C 69.8+0.2% 69.4+0.4" 68.7+0.4™ 69.8+0.3* 68.1+0.3™
T-1  71.6+0.4* 70.6+0.7** 68.9+0.5™ 69.7+0.1" 68.4+0.5™
T-2  70.3+0.5™ 70.14£0.0* 68.1+£0.1* 68.5+0.5™ 68.9+0.2™
T-3  69.8+0.6" 68.8+0.4* 67.1+0.0" 68.5+0.4" 68.3+1.1"
C: 2 F5E HAE0%), T-1: 0.1% & FEE /WIS 25 o7, T-2: 01% £ &
B H7MALE 4F FolF, T-3: 01% & FE& H7/ME 65 Hol+

AB.CDD

Means with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05
7t zreke] Wk 4-29)= AA 209 B9t A AstE AES Hol, A
2 190 40.3+£0.3741.5+0.4g/100ge] o} A 209 Zo|= 37.1+0.
8 738.7+0.2¢/100gl.2 i 3.6%AHAE AP o} 2 FEE L A
A7)k WE F994 Aol gl
¥ 4-29. & FEE9] Fo] 7| wE HA 54 A T rEzEke] W
(g/100g)
A 7z
=] 2] - 1¢ 5 109 159 20d
C 42.240.2%  36.240.7% 37.5+£0.4% 37.0+£0.5™ 37.1+0.8™
T-1  41.5+0.4" 39.5+1.1% 37.7£0.3* 37.940.3* 38.74+0.2*
T-2  40.3+0.3% 37.440.2% 38.240.2% 38.1+0.2% 37.5+1.1*
T-3  41.440.2% 38.840.4% 37.940.6™ 38.2+0.4* 37.440.6™
C: % F&& WNFE0%), T-1 @ 0.1% £ FF& H/MEE 25 FolFt, T-2 1 01% % 53

B /MR 45 Fol+, T-3 ¢
ABCD

0. 1% £ FE5 JA/MIE 65 FolTt

Means with different superscripts in the same row significantly difference at P<0.05
abed Neans with different superscripts in the same column significantly difference at
P<0.05
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2) Ae7te] Wz}

Aetzbe] Wsk= i 4-300] debd wheb 2ok Ay A T A gast
= A4S e, A% 109 o] THE hAhZo]l o] A §o49 A2 g
Wtk A% 109F 9] 7 3.7+0.5cm/kgel om, Aol 4.0+£0.37
4.44+1.1cm/kge] WYZ 279 Ayl o woksd, A% 1960 gz A
S7bE Aol Hlste] oA o® kS-S neE w Al Hste] 1 A
Fol A Aol Adrte] syt F9 S & 5 A

(cm/kg)

A 14 5 15¢ 204
C 5.5£0.4%  4.3+0.4%  3.7£0.5°>  3.5£0.4%  3.5+0.1°
T-1 5.3+0.6™  4.8+0.5"  4.4+11"  4.0+0.1"  3.8+0.4“
T-2  4.840.1™  45+0.2"  4.1+£04"  4.2+0.2"  3.7+0.5“
T-3  4.7+0.3%  45+0.7%  4.0£0.3"  3.8£0.0"  3.4+0.2°

(i
—
(@]

S

C: 2 F2% A0, T-1 1 01% £ F3& H7MR 25 Fol9, T-2: 0.1% & %
= 7R 45 Fol7, T-3 1 0.1% & F&= H/MER 65 HolT

ABCD Means with different superscripts in the same row significantly difference at P<0.05

abed Neans with different superscripts in the same column significantly difference at

P<0.05

S
S Aoz Urola AF 717k e A9 wWels 54 Ay
£ ¥ 4-317 339 YEeERASATL

4-31D)E YEhlE= L2 §9 A9 Bt S48 HolwA HA
Hadshs Aoy T-339 49 A% 1
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Sol= 48.9%x1.4% ot Skl AW AR W T-30A ofF =i
U A gl ztet Akl 2 oake] glo] AR 3 T EatE S WsE B
oA Th.
# 4-31. 2 FEE o] 7zl mE =1 T4 &3 Ao A F
Hxo] sl
A g3
A 2] 19 5¢ 104 154 20
C  48.8%0.4™ 44.9+1.4" 481+1.3" 44.8+45" 43.9+24"
ff T-1 48.4+1.5% 456405 49.142.4" 46.0+2.4" 46.9+2.4™
& T-2 475+14% 48.8+14% 421224 50711 43.1£3.4%
T-3 46.7+1.5" 47.942.4% 479424 49.6+1.3" 48.9+1.4™
_ C 729+25% 72.8+25" 73.8+2.8" 74.6£1.4" 724+1.4%
g T-1 71.843.4% 71.1£0.2™ 76.1£1.6™ 74.74£0.7* 73.3+0.2™
; T-2 70.5+2.5% 751424 742424" 737+1.2" 70.8+0.4"
° T-3 73.3£2.6™ 73.7+1.3% 73.2+0.5" 73.5+0.4% 74.3£0.1%
C: £ F28 HA/EE0%), T-1: 0.1% & 728 HA/MIE 25 Fol7, T-2: 0.1% & +=
5 H7MAME 45 Fol, T-3 : 0.1% £ FE&% H/MAE 65 Fol+

ab,c,d

P<0.05

ANE(E 4-32)F =53 APAR BFdA HA Srtkeke
&S Agstw myoglobin®] Wsell ofaf Aol A} HejA = A
E7F Sk AR Hase] gled, 2 Aol Axpe mdt
c}.

FANE(E 4-3)E A 7 F el B ow, A%
wZbell frelAel Mshs It
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" Means with different superscripts in the same row significantly difference at P<0.05

Means with different superscripts in the same column significantly difference at

7216‘1:o] O%k_q]

AR

_\-:l

2 AA
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=} O
UOk*ET

71 2 A9



A A 7] ¢
2] - 19 5 10¥ 154 20

C  4.3%£0.1  5.6+0.4% 52+0.1*  5.3£0.3**  5.7£0.3*
T-1 2.6+£0.2%  4.340.2%  59+04"  52+0.1% 6.7£0.4"
T-2 2.8+0.3"  5.0£0.3  4.3+0.1" 54+02% 5.740.2%
T-3 2.8+0.4"  55+04™  54+04"  52+04" 55+04™

C  2.3+0.1"  34402%  3.7+0.1™  4.5+04"  3.7+0.2
T-1 2.6+£0.4"  2740.1%  2.8+0.2%  3.6+0.1%  3.84+0.2™
T-2 2.8+0.2%  2940.3%  3.1+0.3%  3.4+02%  3.9+04™
T-3 2.6+£0.4" 3440  3.8+04"  3.6+0.3" 3.5+0.1"

L% FEE AAEEON, T-1: 01% & FEE APEE 2F Felt T2 01% % FF
43 FolF, T-3 1 0.1% & 2% AR 65 T}"h

CP Means with different superscripts in the same row significantly difference at P<0.05

#>¢d Means with different superscripts in the same column significantly difference at

P<0.05

4) TBARSS] W3}
0.1% £ FEE9 wol 71x+& gEste] AMFS =HA] TS Agstan
TBARS?] & A A(E 4-34) A% 1del 0.139+0.007 ©
0.151+0.008MA(mg/kg)e] W= AFEon A=A 7)7te] At ulg}
& 1097 209 Afolel frolA o

o e
o
M
ot

MA3) F7bshe AEdS Holtrt A4 = F7t
stk A% 209 2z ellA 0.30240.004MA(mg/kg)e] =2 7H %4
AL Ao, = FEES wolgt o A= 0.210+0.013~
O.231i0.002MA(mg/kg)9] W2 izl He] Foldor v AZFHAS
v A g el Aol Al Aol gliith.
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] 2] 19 54 109 15¢ 204
C  4.240.2%  45+0.1"  55+0.1"  4.840.1%  4.340.1™

§ T-1 4.240.3"  3.240.2%  54+0.1%  4.4+0.1%  5.0+0.1™
T-2 4.2+0.1%  55+04™  4.3+0.1"  5.1£0.1"  4.34£0.1*
T-3 4.6+0.4"  4.8+04™  57+0.1%  4.2+0.1%  4.5+0.1™
C  4.7+0.1"  54+402%  5340.1%  56+0.1"  5.7+0.1*
) T-1 3.5+0.1%  5.1+0.1%  53+0.2%  4.940.1%  4.9+0.1"
A T-2 0 3.5+0.1% 54401 5.8+0.1%  55+0.1"  5.3+0.1%
T-3 4.1+£0.1%  5240.1%  45+0.2%  54+0.1% 5.6+0.2*

F wol, T-3: 0.1% £ F=E #H7MAE 65 Fol+

Means with different superscripts in the same row significantly difference at P<0.05
abed Neans with different superscripts in the same column significantly difference at
P<0.05

2 FEE AUFEE0%), T-1 1 01% £ 35 HA7WAE 2F Fol+, T-2 1 0.1% £ &
— 4 = =

3E 4-34. £ FEFEY o] 7kt mE =HA sS4 A% 5 TBARS W3}
MA(mg/kg)
A I v Bt
?L 1¢ 5¢ 10d 15 20

C 0.151£0.008™ 0.196+0.015" 0.237+0.005"" 0.24140.006"" 0.302+0.004"
T-1 0.145+0.004* 0.156+0.009** 0.163+0.014"* 0.185+0.003%* 0.231+0.002""
T-2 0.139+0.007™ 0.148+0.010* 0.159£0.005" 0.159+0.010™ 0.213£0.004"
T-3 0.140+0.006™ 0.145+0.013* 0.148+0.008™ 0.160+0.006* 0.210+0.013"*

C: % F&& W), T-1: 01% % FE& H/MIE 25 Fol7, T-2: 01% % 5%
& HAVMAIE 45 FolF, T-3 : 0.1% £ FEF AR 65 FolT
ABCD Means with different superscripts in the same row significantly difference at P<0.05

abed Neans with different superscripts in the same column significantly difference at

P<0.05
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v 2 FESES HAUHE S7HEEY AR F olFEE ¥

2 FEEY HIF vy VIS g 3 HAe] dA AdAdE 4 54
olslat AJE A Ao 7]z A}goﬂ 2 FZES 0.1% H71Ee] 437
Fol AMg e =8 (T-1)7 dut /K]— AF3E FolARl £55 Hx2(0) 9%
Fom AREEIY. E gl °JEE o A E xﬂ}_}\] 9 2z 717}
2%(C-2), 4%(C-4) 2 8%(C- 8)3 A7yste] 2AA, &, Hold R EASEE
Azste] 4CoA 60Uz AFstHA 15 HFo= %Xﬂ%ﬂ o|s}st4 =73

= A8k
1) pH %3}

S7Fee pH ®stE £ 4-35¢ dEliglen, 6043+ A% 7I3F &<t
pHE 9o]zl¢l po]2 HolwA okzb® A sy 7hasks AaES el
o aAAlE A 271 pHZF 6.576.89 W9l oy A% 604 F-ol= pH
5.275.99 LAt & FEES 8% H7/HC-8) & A5 izl vls fo
Al AbE vERAT. A= 2A1A S pH Wskel AR AaFollem, A% 1
Aol pH 6.82 7} =47t A% 60Ul pH 5.12 7} wro} th& A+
of vls| pHO AHgshr wjwA wE Holqltk. AF7tEEe] pHe A853

H7b=e] wish vigol wet Aol7p 9lom, pHel W] whel AR, B
Mz 2 22A Fo| Wstsle] FARS JIS T o2 dyA Uk M
17 713bset ok =t

o3} FAISHEe pHE A4t FoA7t Har, *
25 WstE Bglo, wojzie A9 A 14l pH 6. 7 ,
A7 60Yol= pH 6.276.69 WYR HoE W3yt ldeow, A 6099
FAELE pH 5.876.62 HAH T

&

heEe] A 5 el 9 WEke # 4-36% 2
o = B

B v F3he

st o 2 Wk
0.5g/100go. = 7%
7Haast ubd | ofE}
=2 R TS Holth o] FHEHE HAastY

dof 48.0+2.27

ol M o 32 4y Jo

2L 2 HE g

dl
56.0+0.2g/100g%] = 131
62.0+0.52/100g°] 9131
Tz A 2716l Hlske] frol Ao iy
of Az 2 oAl s Bl £ FE= F/M w8 E#éﬂ% 2l

& AT
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F 4-35. & FEES WM SUbeEe A% T pH W3

A% 713k

ol Mo
N

ulfs

1Y 15 30¢ 45 60Y
C 6.810.2% 6.6+0.1" 6.3+0.1%%* 57+0.1%* 534+0.1

T-1 6.5+0.1% 6.440.1% 6.1£0.2° 65+0.1% 52401
2AA C-2  6.6+0.3%  6.4£0.0% 6.1+£0.0% 58+0.1" 54+0.25°
C-4 6.5£0.1" 6.4+0.1"° 6.2+0.1%° 6.0£0.1™ 5.4+0.1""
C-8 6.8£0.0™ 6.5£0.0" 6.2+0.1% 6.0+0.2% 5.9+0.1%

C 6.8+0.1* 6.6+0.1" 6.1£0.1° 6.5+0.0™ 5.1+0.1™
T-1 6.6+0.1%" 6.6+0.1% 6.240.0% 6.0£0.1° 5.1+0.2"
Bl C-2 6.5£0.1" 6.5+0.1% 6.2+£0.1°° 6.240.2"™ 5.0+0.2"™
C-4 6.4+0.1"% 6.6+£0.1*" 6.34£0.0“* 5.240.1% 5.8+0.0"™
C-8 6.5£0.1™¢ 6.6£0.1" 6.3+0.1“* 5.2+0.1% 6.2+0.1™

C  6.7+0.1™ 6.5+0.1™ 6.8+0.1" 6.4+0.1°" 6.3+0.1¢

T-1 6.6+0.1" 6.6+0.0" 6.84+0.0" 6.5+0.0“ 6.5+0.0°"

HWlolA  C-2  6.6+0.1% 65+0.1% 6.7£0.1% 6.3+£0.0% 6.2+0.1"
C-4 6.6+0.1™ 6.6£0.0" 6.8£0.0" 6.5£0.1“ 6.5£0.0™

C-8 6.7£0.1" 6.7£0.1% 6.7£0.1% 6.4+0.1% 6.6+£0.1™

C 6.6+£0.1% 6.4£0.0° 6.7£0.0* 6.3£0.1” 6.1+£0.1™
T-1 65+0.1° 644017 6.9+0.1% 6.5+0.1% 6.6+£0.0™
C-2  6.840.1* 6.840.1" 6.7£0.0% 6.5+0.1% 5.8+0.0™
C-4 6.840.1% 6.840.1" 6.8+0.1*" 6.5+0.0" 6.4+0.0
C-8 6.7£0.1" 6.7£0.1" 6.6+0.1%  6.2+0.1% 6.2+0.1

C: 9WIE 45 Fo] £%, T-1: £ FFE 0.1% F7F AIE 45 Fo] €5, C-2: U2 &%
+ % FEE 2% C-4 0 HEES + £ FEE A% C-8 I WEREH + £ FEF 8%

ABCD Neans with different superscripts in the same row significantly difference at P<0.05
abed Means with different superscripts in the same column significantly difference at

P<0.05
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ut
off

(g/100g)

2 717

Tt

—_—

1

154

459

o]

60

A A]

C-2

58.040.5"
56.6+0.1 4%
56.0£0.4 5
56.6+0.2
56.6+0.3 5

57.6+0.2"
56.340.4 4%
56.340.3 "
57.6+0.15
57.0£0.1 5

60.6+0.24
59.6+0.4 4
61.3+0.3%
61.3+£0.2"
62.0£0.1%

58.6+0.3"%
59.040.4 45
57.6+0.1%
57.640.5 5
57.6+0.25

56.0+0.2"
56.0+0.4 %
57.6+0.3 "
57.0£0.15
57.6+0.1 5

48.0%2.2"°
52.3%0.2 5
51.0+0.1"
56.0£0.2 "
56.0+£0.1%

54.0+0.2"™
53.340.1 5
54.3+0.4
54.6+0.1"
53.340.2

60.0+0.2%°
60.3£0.1"°
61.3+0.2%
60.0+0.14°
62.0£0.5

53.040.2 "
50.6£0.1%
51.34£0.3%
50.6£0.2%
53.0£0.1

51.3+0.2“
50.6+0.4
50.6+0.1"
50.6+£0.4
51.340.1

Lkl

50.0£0.2
48.340.15
50.3+0.4"2
49.340.1%
48.6+0.3"

42.3£0.1%
43.340.4“
43.3£0.2"
40.6£0.1°
40.0£0.1“

42.6+0.1<"
43.340.1"
49.3+£0.5™
45.6£0.1"
49.340.3%

46.6£0.1"%
51.340.4
49.6£0.1""
52.6£0.2%
45.6+0.1°

46.6£0.1"%
51.340.4
49.6£0.4"°
52.6+0.1
45.6+0.2"

o
2

I
T

58.0+0.4
58.6+0.1%
60.3+£0.3%
56.6+0.2 45
58.6+0.1

59.6+0.2
59.040.4 4
57.6+0.1%*
60.0£0.5
59.6+0.1 5

63.0+0.3
62.3+0.14
64.3£0.4
62.3+0.1%
63.3£0.2"

58.0+0.1 "%
58.6+0.2%"
56.6+0.3°
50.340.15¢
61.0+£0.1%

58.04+0.5"%
58.6+0.2"
56.6+0.1"
50.340.2 5
61.040.15%

C:
<

=

+

AB.CD

SR
= = 11

=

4

FEE 2%,

C-4 :

L

. =
2
=

== =

> FEw 4%,

FEE 019 #7 AR 45
EES )

Means with different superscripts in the same row significantly difference at P<0.05

Cc-8:

Hol =&

, C-2:
=E 8%

.

oz =5

abed Means with different superscripts in the same column significantly difference at

P<0.05
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F7beEe A § 24 dFe 4-379 Zo.

A g2 HUheE Ax 584 AFel wEh F=F AFolrh 2=
AE A 2AAE 11.640.1712.4£0.8g/100g, @& 6.4%1.4°7
6.7+1.6g/100g, Hlo]71& 25.5+2.6 7 27.6+1.4g/100g, ¥4 F2& 15.4+0.
67 17.6£2.1g/100g] MARAS. AF 7Igbo] ABupete] wpe} A2 Al
el Aas dvehiflod A% 71 2 & FE= AUt mE foAE
UeEb A = ok

4) B=AA}
S 247, @, oA W FAEwe ¥, dw % oA 2
WA 75wl dalA AAATHE 4-38).

-
A9 A% WETS vadAS W, 01% & FEE

2] S Absmell H7bebe]
453 FolN =S U8R st AxT AMAT-DO & FE2ES 2A4A
A=A 2% H7F AT (C-2)L x4 Aol7t gloley, & =
5 4 9 8% H7(C-4, C-8)2 Uik W 7|32 %(3.98 Bt 2 4
AFoR FTu7t A =ARHORE ) deHoR TR ofHE wol gl
Rot dukAQl 7jame lojA T-13 C-8¢] 747t 3.0 ¥ 3.1 97 =&
Mg B wolAdd 0.1% £ FEES Jo1d 5% o)&33S
(T-D 7PF 715%7F %o x5 & F558 HA7F 7hes 49(C-27
C-8)& AWHAQl 7|&a%7t izt vl 238 o yokth o= T-19 49
A AMF7IZE St & FEES Hol FoEA §4 A9 A a9t AN
7] o R FAHET. S ARAR] VSR g2t 2608 MEET}

o Aot vkl W fel A 2ol AT

g w9
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F4-37. £ FEES A §EEY AY T AW T W
(g/100g)
NETE RCIdEC
Chh 19 159 30 459 602
C  12.3+0.24 12.4+1.1% 12.141.14 11.74£0.84% 11.8+1.14
T-1 11.6£0.1% 11.5+1.24 11.741.8% 11.4+0.5% 11.2+1.14
aA)# C-2  124%0.8% 12.0%0.1% 11.740.1% 11.5£0.5% 11.1+1.3%
C-4 12.140.4% 12.3+1.3% 12.0+1.44 11.3+1.14 11.840.]14
C-8 11.840.14 12.240.1% 11.941.64 11.6+1.14" 11.5+1.5%
C 6.6+1.2%  6.5+0.5%  6.7+0.1% 6.3£0.1% 6.2+0.8%
T-1 6.4%14%  6.6+0.1%  6.3+0.3% 6.3+0.5% 6.3+0.5%
@ C-2  6.7+0.1% 6.6+2.14  6.5+0.1% 6.6+1.5% 6.5+0.14
C-4  6.7£1.6%  67+3.1%  64£05% 65+£0.6% 6.3+£0.7
C-8 6.6%1.4%  65+0.1%  £.3+0.74 644044 6.5+0.34
C  27.5%+2.5% 26.8+0.8% 27.140.1% 26.4+0.1% 26.2+0.14
T-1 25.5+2.6% 254421% 256+0.1% 253+1.1% 253+]1.1%
Hlo]A C-2 26.8+0.1% 26.5+0.1% 26.6£0.1% 26.4+2.1% 257+0.1%
C-4 27.4%1.6% 26.3+2.1% 268+0.1% 26.3+2.1% 26.1+£2.3%
C-8 27.6+1.44 27.6+0.4% 27.0+0.14 27.4+0.14 27.2+0.14
C  17.6%+2.1% 16.5+3.1% 16.840.1% 16.2+1.1% 16.4+0.1%
) T-1 1544214 156+2.14 15.6+0.1% 15.4+0.1% 15.6+2.14
ij C-2 15.440.6% 1544158 152+0.14 153+1.14 15.3+0.8%
T o4 17.3%1.1%  16.4+1.2%  16.840.1% 16.2+1.1% 16.3+0.94
C-8 16.4£0.1% 16.240.1% 16.0£0.1% 15.9+1.5% 16.2+1.14

C: dWhAtR 45 Ho
o =

+ 2 FEE 2% C-4: E2ESH

AB.CD

a,b,c.d

P<0.05

| =%, T-1: & #
KN
=

=5 0.1%

=

> FE= 4%,
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Means with different superscripts in the same row significantly difference at P<0.05

Means with different superscripts in the same column significantly difference at



S7F #SHA A 2
TFE T = C T-1 C-2 C-4 C-8
el 3.240.1# 3.2+£0.1* 3.7+£0.2> 3.7£0.1> 3.5%2.1#
Ax 2.5+0.02 2.6+0.22 26+1.1= 3.0+1.2= 3.7+0.1"
:iﬂx]1% 3.5+0.1» 3.9+0.1» 3.5+0.1* 4.0+£0.1> 3.8+1.2%
b4 3.0+0.3@ 3.940.1% 3.4+1.22 4.2+1.0> 4.1+0.1°
A HEA 91 :
- 3.0+0.2= 3.240.0= 3.0+0.1° 3.9£0.1> 3.9+0.1°
NE%
el 3.7+1.1> 2.840.2= 3.6£0.4> 3.2+0.32 2.840.42
Ax 3.840.1¢ 2.6+0.4¢ 3.4%0.1> 3.5+£0.1" 3.2+0.1"
& gk 3.4+0.8% 2.6+0.1» 3.840.6° 3.0£0.42 3.2+1.0%
54 4.240.1° 2.840.2@ 4.3+0.1°¢ 2.5+0.1@ 4.0+0.1"
A HEA 91 :
- 3.6+£0.4% 3.0+0.1* 4.240.4¢ 3.2+1.1® 3.1+1.5°
NE%
21 3.3+0.1=» 2.6+0.4= 3.840.1> 3.1£0.32> 3.4+1.12
Ax 3.440.5 2.4+0.1° 3.6+0.2" 3.0£0.1® 3.8+0.1°¢
BE vk 3.1+0.1= 3.4+0.5% 4.240.1¢ 3.6+1.2°> 3.2+0.1°
54 3.5+0.2° 2.9+0.3@ 3.9+0.2°¢ 2.8+0.1@ 3.5%0.1"
kel 3.3+1.1=» 2.8+0.1* 3.740.1> 3.4+0.32> 3.7+0.3°
e 3+1. .8+0. 7+0. 440, 7+0.
el 2.340.3a 2.3+0.52 2.6+0.12 2.5+0.4= 2.4+0.1=
Ax 2.1+£0.1= 2.940.1® 3.1£0.3> 3.1+£0.1> 2.4+0.2=
A gk 2.440.42 2.6+0.7= 2.5+0.22 3.3+1.1> 2.6+0.1=
=2 54 2.2+40.3* 3.3+0.1° 2.840.1@ 3.44+0.1> 3.4+0.2"
Axbgel | :
- 2.6+0.3% 3.1+£0.4= 3.0£0.4= 3.1+£0.1= 3.0£0.1=
NE%
C: AL S 45 :LO] =S T-1: 2 FE5 0.1% A7l AR 45F Ho] =45, C-2 : I =5
4—% 2B 2%, C-4: QZES + & 2Z8 4%, C-8  YRES + £ 2 8%

very good=1 {4 <very poor or blackblue

AB.CD

7
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Means with different superscripts in the same row significantly difference at P<0.05



5) TBARS

N% 7]_.313 o X1

& Al
9 heuat 294 Aew A4
]_ A

7 AQA AE SRRt At 9l d & BY S7heES
4T 6047 A < TBARSS @2 7% S7tgs Baler, A
o] W& wlelu} FAIF W] LA PR TBARSS %7 tha #o] A

FE ATHAE 4-39).

Z2AA e AS A 19 0.139+£0.001 ~0.151+0.003MA(mg/kg)e] H 9=
dFERon, & FZES 0.2% H71e oA 7 W o). tixat
o] A9 4TolA 6097 A Fo] TBARSY HEE TdsTolA 197F A
Fe Almel wls) oF 2.8¥) Frtstlom, tixTtel Hls| AHE|FrellA fo]A o

2 okl ol AR B9 o
7V =gA AdgHJT. S 1
0.165+£0.004MA(mg/kg) 2. =4 &7} 5}
o FoE 0.401£0.005MA(mg/kg) &4 @164 o A& K7 }%’—% % i
ol ol e §7HEEel Hls] TBARS®| &
A 1ol 0.140+0.005 7 0.155+0.004MA (mg/kg)®]
602el= 0.562+0.003 ~ 0.358+0.016MA(mg/kg)e] 3
A AFEAT. o= wlojxie] FAEAN Ao Hl&o] thE stEEdd HlE
o] ¢ ¥7] wjfo] Atshur-go] wrl Wy Agd Avtel daEo

Bradford 5& ¥23 AAAE 35¥¢ &F¢r
0.63MA(mg/kg)olgt= Ba, oA % Fusa 9= AEFS 6047
& A7et 43 TBAZVE S71E Atk Bal Tol e, oe gt =2
Fol B w AEalas B vAEUAL sl oste] Aol At
e = A E s Ao FAAY. A% 717Hst A
= A JIFEg A AESE AL A" &F AR #Hol 9l
o 7FA @A e TBAA O] thdt A7+ TBAA7} 0.5MA(mg/kg)o] 4
HHE =74 =Hm, TBAAIZ} 1o]%4d o Afert mof HE F %iz ,
Aol 4§ Ao TBAXE 0.771.08 %8 3tk

6) JUJI*U 3}

FE 4-407 439 S7EFEY AR T 9E0), dNE@) 9 FAE(b)e W
E YER AT

SIS WE(E 4-40)% 60¥€zEe] A 71 w_F oAl Aol 7t
o, AMLEE= A% 71ZF 5 ofgF FAcke Aol 53 £ FEE

e 7

o} 4% ZS H7be Aol A 1ol 7247t 8.840.19F 9.1+0.6°1W A

2 F7FEEol vlste] A kel Absl& vt
A AR gizAlze]  TBARSE
3L
o ™
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E 4-39. 2 FEES 7S S7FEE A% 5 TBARSS ®st
MA(mg/kg)

= 2 A% 713E
TE 12 15 309 459 602

C  0.151£0.003™ 0.302+0.010 0.299+0.005 0.378+0.007%" 0.421+0.003"
A T-1 0.139£0.001” 0.201£0.006™ 0.258+0.004°" 0.281+0.006™ 0.318+0.002*
Al C-2 0.1504£0.033™ 0.253+0.007™ 0.272+0.006°" 0.298+0.003% 0.323+0.002*
A c-4 0.247+0.002™ 0.271+0.003°" 0.299+0.002™

C-8 0.149+0.001" 0.240+0.003 0.260£0.008" 0.278+0.002 0.299+0.001""

C  0.165£0.004™ 0.233+0.003% 0.267+0.003° 0.362+0.009" 0.401£0.005"

T-1 0.149+0.002°* 0.200+0.005"* 0.226+0.004" 0.304£0.003% 0.356+0.001""
& C-2 0.158+0.003“" 0.216+0.002° 0.245+0.001% 0.351+0.004™ 0.378+0.002""

C-4 0.161£0.001™ 0.211£0.004 0.240+0.011% 0.288+0.004™ 0.335+0.003*

C-8 0.155+0.002"" 0.210+0.003™ 0.229+0.012%° 0.271+0.005” 0.303+0.004"™

C  0.15520.004“" 0.235+0.005“" 0.361£0.003“" 0.483+0.003" 0.56240.003*
W T-1 0.140+0.005™ 0.223+0.003"* 0.337+0.005%" 0.358+0.002"" 0.378+0.002"
o]  C-2 0.158%£0.005™ 0.237+0.006™ 0.341£0.003“* 0.467+0.001% 0.553+0.013*
7 C-4 0.15140.003™ 0.207+0.002™ 0.301+0.004%* 0.33640.004" 0.361+0.008""

C-8 0.152+0.003% 0.200£0.001™ 0.293+£0.003“ 0.335+0.002% 0.358+0.016"*
. C  0.158£0.010™ 0.220+0.005 0.405+0.003"  0.469+0.012*
- T-1 0.147+0.003™ 0.163£0.004™ 0.291£0.004%" 0.328+0.008"* 0.398+0.014"
;1] C-2 0.159£0.007™ 0.216+0.002™ 0.317£0.007°* 0.391£0.003*" 0.418+0.003"
; C-4 0.150£0.005" 0.217+0.003™ 0.310£0.003" 0.324+0.010®
N C-8 0.15340.002" 0.198+0.004™ 0.211£0.004“> 0.300£0.003"" 0.31540.003*"
C: YWhAts 45 o] £8, T-1 £ F&E 0.1% H7F AR 45 Fo] £, C-2 1 b= =5
+ % FEE 2% C-4 o UHEES + & FEE AR, C-8 1 HEEF + £ FEE 8%

AB.CD

a,b,c.d

Means with different superscripts in the same row significantly difference at P<0.05

Means with different superscripts in the same column significantly difference at

P<0.05
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& 4-40. £ FEFES A 2AAY A T 1A Mo wst
A A% 713
2]
- 19 159 304 459 60
C 75.2%2.3" 76.8+42.3% 76.9+0.4" 76.6+0.4" 76.0+£0.2""
T-1 76.3+2.1% 75.2+40.1°" 756+0.1" 74.8402% 74.7+0.1
L* C-2 76.3%0.1% 76.1+1.2% 76.840.5™ 76.0£0.1*" 76.14£0.4"
C-4 76.3£0.5% 76.3+0.1%" 76.8+0.1™ 76.2+0.2% 76.2+0.3"*"
C-8 76.1+1.2%% 76.3+1.2%" 76.4+£1.4" 757+0.1°% 75.4+0.1"
C  89%1.2% 87414  9.0+04"  86+0.1% 8.4%2.1"
T-1 9.240.4™ 9.3+0.1"  9.3+0.2*  9.240.2"  9.1+0.1*
ax C-2  8.8+0.1" 88+04"" 91401  8.4+0.1"° 8.3+0.4"
C-4  9.1£0.6%% 8.6+0.1°%" 9.3+0.3%  8.2+0.7“  8.3+0.1%*
C-8 9.0£0.1™ 8.8+0.5"  8.6+0.1™ 86+0.3"  8.7+0.3"
C  9.3+0.2%° 95+0.3%  9.54+0.3"  9.4+40.3%  9.441.3"
T-1 9.1+£0.3%¢  9.5+0.1"  95+0.2%  9.240.2""  9.2+0.1"°
b C-2 9.240.1%° 9.340.2%  95+0.1"  9.440.1%  9.4+1.2"¢
C-4 9.5+0.7* 9.3+0.3%  9.5+0.3"  9.6+0.4" 9.6+0.4"
C-8 9.940.1% 9.740.1™ 10.240.1"* 10.240.1* 10.240.1™
C: UdWAE 45 Fo] 5, T-1: £ F28 0.1% A7t AR 45 Fo] £, C-2: = =5
t % FEE 2% C4 0 HEES 4 £ FEE A% C-8 I EEH + £ FEF 8%

ABCD Neans with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05

A 6090 8.3+0.49F 8.3+0.124 A 7|7te] AFdto| uwe} FojHo=

i oy, dxzT 2 e AT F9A AolE HolA &t
FALE A 713re] AIet HEol Fkele Aol & FEE 8%

A7k ATl FAESL kel W felHom o A 159 A
Al Wabh Qebrt A 30978 6097k 10.2£0.19] Fo.w #4153k,
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i 441 = FEES AU @9 A% T x1 Ae] Mg
A 713k
A2
1< 15¢ 304 459 604
C  65.1+2.1™ 66.3£0.1" 66.6£0.2" 63.5£0.4" 65.4+0.3"
T-1 63.0£1.1%" 65.1£0.2"% 63.5£0.1% 65.3+0.2"* 72.3+0.2"
I; C-2 64.30.5™ 63.5+0.4% 63.4+0.4" 66.0£0.1**" 64.3+0.1"
C-4 63.0+0.4" 64.3+0.2" 62.5+0.1"™ 69.74£0.4* 64.2+0.4"
C-8 63.5+0.3" 63.0+3.1™ 62.8+0.6" 71.6+0.1** 65.4+0.1"
C  9.140.1% 96+0.4% 87+0.1% 82405  8.3+0.1%
T-1  9.6+40.3™ 10.0+1.2" 9.4+0.2" 11.140.1™ 10.9+0.4™
2 C-2 10.440.1% 8440.2% 95+0.1" 8.8+11% 10.14+0.1%
C-4 10.9+0.4" 8.0+0.2%  85+04™ 11.240.1% 8.14£0.3%
C-8 9.6+0.5™ 9.4+0.1% 7.9+0.6™ 11.240.2* 10.1+0.1%"
C  6.2+0.1" 6.4+04™ 6.8+0.1" 6.94+0.1* 8.6+0.1*
T-1 5.640.6"% 7.3+0.1"% 47402 7.9+04"% 86+0.2"
]: C-2  6.0+0.1% 6.1+0.1% 55+0.6" 5440.3%"  7.440.1%
C-4 6.9+0.3% 61423 53+0.1% 89+0.2% 52+0.2"%
C-8 7.5+0.1" 7.8+0.1"™ 75+0.1"™ 9.040.1% 85+0.1%™
C: QuAE 47 %01 5, T-1: £ F55 01% #7F AR 45 Fo] %, €2 W= &5
+ % FEE 20 C-4 o UHEES + & FEE AR, C-8 I UEEF + £ FEE 8%

AB.CD

Means with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at

P<0.05

232 Horu
e £
2
z
H

% ot} o) %
Fob BFAT S nyont,
A

309 7R = A=

5 2% 7t AgTe
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F 4-42. = FEES AR dolA SH-E9 A T ww Ao s}

A2

14 154 30¢ 454 60

C 53.1£0.3% 585+0.3%" 58.1+0.3" 63.7+0.6"* 57.446.1%

T-1 66.842.4% 53.1+0.1° 77.1£0.2% 57.3+0.4%° 69.9+0.1%
C-2 60.3+0.5™ 59.8+0.5™ 75.1+0.1* 55.0+1.1“° 55.5+2.5%

C-4 66.8£0.3% 60.3£1.3° 78.240.4* 54.8+0.1% 59.2+0.1°"
C-8 59.8+0.4%" 66.8+0.1% 81.7+1.3* 55.1+2.1“> 66.1+3.1™

I =

C 16.0£0.5™ 17.1£0.2* 14.7£0.1" 11.4+£0.1" 16.8+2.1™
T-1 14.7+£1.2"% 16.4+0.4"" 13.940.1"" 18.6+3.4" 18.84+0.1"
ax C-2 14.3£2.4" 15.1£0.3™ 16.5+0.1" 17.4+0.1" 16.2+2.4™
C-4 159426 13.3+0.1" 16.4+0.1** 15.2+1.1%*" 16.840.1*
C-8 14.740.6™ 14.240.3°" 17.940.1™ 12.3£0.1° 12.4+1.5

C 7.0£0.4%  7.8+1.5%  6.4+0.5% 6.5+0.1%  8.4+2.4%

T-1 5.840.5™ 6.5+0.2"  6.8+0.3" 8.2+2.8" 7.8+1.3"
b* C-2 7.9%£0.3%" 7.2+0.3%7“ 42+1.1% 10.0+0.1*  6.0£0.1"°%

C-4 6.5+04% 6.8+0.2%  7.6+1.5% 7.8+2.1%° 93+1.2"

C-8 9.0+0.1% 7.6+0.4"  87+0.1% 6.8+0.1*" 8.0+0.1™
C: AWALR 45F Fo] B, T-1: & FF% 0.1% A7} AR 45 Fol £, C-2: fx £%
+ 2 FEE 2% C4HE2ES + £ FEE AR, C-8 HEEH + £ FEE 8%

ABCD Means with different superscripts in the same row significantly difference at P<0.05

abed Means with different superscripts in the same column significantly difference at
P<0.05

F UR(E 4-42% AF 60974 FRE Aol 34
&

-1 =4
shelon, AMEE £ FE2ES 8% A7 ﬂﬂ?oﬂ/ﬂt A7 304
z [e)
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F 4-43. 2 FEES AU dold A A F xW A Wi
A& 717k
AT 159 i:jooel] 159 60l
C 78.7+£0.3* 78.8+0.5™ 80.7£1.1"* 81.8+1.4" 782+1.4™
T-1 78.7+1.3™ 78.7+2.3" 771414 775405 77.8+1.6™
I; C-2 79.0+2.4% 78.7+1.1% 75.14+0.1°% 78.6+0.4"" 77.0+£0.1%"
C-4 78.742.1% 79.043.2% 78.2+2.3"" 78.9+1.3"" 76.6+1.5%
C-8 78.740.1% 78.7+0.1™ 78.0+0.1"" 78.8+0.1*" 78.4+0.1*
C  5.0+0.1% 51+1.4%  3.04+0.4°% 3.94+0.3" 4.9+0.5%
T-1 3.941.4%% 47+0.1°%" 50+0.1% 3.8+1.2%%* 3.5+0.4%*
i C-2  3.9+05™ 58405  6.840.5™ 4.5+05™  6.1+0.6™
C-4 4.6+1.1% 5340.3*%  3.6+0.2° 4.0+0.3"  5140.1%"
C-8 3.940.6%" 3.8+0.1%" 45+0.3" 25+0.1%  3.0£0.4"°
C  7.0£0.6%" 6.8+0.1%  6.740.1"" 6.9+0.4"" 7.7+0.2%
T-1 6.3+1.6™ 6.5+0.2"% 6.6+0.3"" 6.1+0.3"  7.6+0.1™
]: C-2  7.6+0.1%" 7.0+0.1"™  86+0.4™ 6.6+0.7"" 7.3+0.1""
C-4 6.9%£3.4"" £9+04%  8.6+0.2% 7.8+0.9"% 7.240.3™
C-8 6.0£05" 6.4+0.3"  7.1£01"*" 7.2+0.1"*" 8.0+0.1™
C: e waf;cﬂ B T-1: £ 252 01% Pk AR 4F Fo B, C-2: Yx £5
+—%%—g§2% 4 HEES + £ FEE AR, C-8: HEES + 2 FEE 8%

ABCD Neans with different superscripts in the same row significantly difference at P<0.05

a,b,c,d

P<0.05

E 4-43 dojH AP
%l—g xﬁz]— 300137,]‘ 45
Kot 19 A 7z

9], :@]-/\HE

ol A% 60l

-

A 717

A Fdr s A
C-8 AldolM= A%

A
6027+ A AR AE 8.0%0,

-
% Fqrol

4/\
M=

A

5
e
o
=
5

I
Aol =tz
=gz
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=
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O
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2AANE SAg Aoty A% 717
Hls A 29
T-¢F A7k
AR, & FEFE 2% 2L 4% H7b
S7tetl o AAEtTel A= diAkE YER
HsleE glloy EfzFe WstE BRelor,
A 7kt A% 1ol 6.0+£0.5%
o] gholirt.

rgrgkel Hr

FAAL

A9t A4

Means with different superscripts in the same column significantly difference at
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T 4-44. & FEES A FAST AR T w14 Ao A
A% 713k
ZE e
1Y 159 304 459 604
C  62.8+1.1%% 63.842.1% 54.8+4.1% 61.8+3.6%% 62.1+2.1"%
T-1 60.9+3.1"% 62.8+0.2" 51.4+1.1% 61.4+£2.5%" 565+1.1™
I; C-2 60.241.1%% 62.241.1%% 63.043.2% 55.1+1.1"% 58.3+£2.4"%
C-4 60.9%4.3%%* 60.243.4%% 68.7+1.1% 56.1£3.3"" £3.1+3.4"%
C-8 62.2424" 60.9+1.1% 62.3+2.7" 57.6+1.1" 62.4+2.1™
C  13.9+1.1% 12.6+1.1% 18.1£3.5% 16.4£3.1"% 14.142.17
T-1 17.041.1% 18.0+1.5* 19.0+2.1"* 159+1.1"* 18.4+1.1*
i C-2 16.241.1% 14.6+0.1* 16.4+1.3% 17.2+2.1% 159412
C-4 18.4+1.1% 15.0+1.1% 13.741.4° 19.3+0.1™ 13.240.1°
C-8 17.0+£1.1% 17.5%3.1% 15.4+3.1% 16.7£1.1% 14.240.1""
C  8.0+0.3" 89+1.1% 95+1.1% 85+1.1%  94+40.1™
T-1 7.1£0.1" 92402 84404 84+0.1"  9.4402™
E C-2  9.240.1%" 8.0+1.1% 9.2+1.1% 8.6+0.2"  9.8+0.1™
C-4 9.1£0.2%*" 85+0.2% 85+1.4" 89+0.1™  9.7+0.1™
C-8 10.4+0.2™ 10.1+1.1% 9.8+1.5% 9.2+0.2"  9.3+0.3™
C: dWALE 45 Ho] 5, T-1: 2 FEE 0.1% 37t AlR 45 Fo] £8, C-2: dx &%
+ ZFEE 2% C4 I HEES + £ FEE 4%, C-8 L UYERES + £ FEE 8%

AB.CD

a,b,c.d

P<0.05

Means with different superscripts in the same row significantly difference at P<0.05

Means with different superscripts in the same column significantly difference at

BWAL T 4-sde] JEIQTh WEE dETs T-19 49
Mg e g weld uste] bEEel £ $5BS e AR
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ME(C-27C-8) A% 30274A Bt FAes} 4526 FAs As e
F oAl Frhelih AAEE gzTel T-19 4% A% 196 w8 4% 60
Aol ozt Frhake AFoIYort £ FEE AATAAE A 60Ue] 7Hadt
= Agole, olF & &

E 6% A H—k— A7 1ol 18.4+1.1014 #%
0dell= 13.2+0.1% 7P HWoth A== A% 14 £ F5&5 8% H7t
(C-8)llA 10.4+0.28 oEfrel Hlste] FoA o= Eokort A7 159 o
FHEE Aol webd 52 ARz AT wE {94 zte] §lo] &
T MskE BHelth

(@)}

=
=
1}
~
g}

By

A
=

AV

7) x=A3t
AAA D Eo] wka A (brittleness), 7 %(hardness), 334 (cohesiveness),
7% (springness) % BFA(gumminess)S SAH3I A= 722 F 4-459)
4-463} 7},
AA

Aol FHAAE(FE 4-45)S 2 FEES 2% HA7Iete] Az oA okt
‘7’%9}2—1’} o] 4l 74'0]\_ w\/v\—tq A
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S 2 # 5

A 2719k frAEe WY 2 FEES UM Aol dxadd vs 4
b Ok B AL & FEHE WU 8 2o ta AFEHAY] gl
gt FAEY. AL AR 1 dE277F 62.6£1.3%% £ A2l Hl 8|
S AEE Blon, £ FEF 4%% 8% HIbES AW 169 olF5FH fr
ojHom astol A% 4540 HA = HJTTL ol F Al Frtel o ol et
Aol A= A% 71l mE fFeabh Il e A 1l 45.1+1
2755.312.1%°] HMel® C-2v¢ A&7t 7P wal dixzTol A 7 sob A
a3k g & FEES AUl E Lq1 ZA o] Frele AlFEAYtte] 7Hedte
g} ATET 6023k AR I3t wE Ak 30Y 7HA viAlR F7hetdrt
o] 7 73

3
e 2 FEES 8% FHUlEE W

Y gasts 2ol
41.0£0.1ge2 7F =4 vepgon, tiz+7F 27.3+x1.1ge2 7} Wttt
Y A 1o Aatel uhek 2 wESt A 600 folH o
S 7Fste] 37.2£0.1 7 44.7+£0.3g2] W3t}
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3% 4-45. & FEES AU 249 AR F 23] W

A A% 713}

=

el 1< 159 304 45 604

C 25.71£0.2% 26.5+1.3%" 2594+0.5% 27.1+2.1%" 325+2.1%
s T-1 255+1.3% 31.9+0.2%% 229+2.4% 246+0.6% 34.1+3.2%
A C-2 215+1.4™% 21.4+0.1™ 23.2+£0.5™ 26.840.4°*" 33.6+£2.4*
(g) C-4 25.9+2.1% 245+0.5%" 31.7£1.1% 27.8+1.1% 38.0+0.5™

C-8 26.1+£0.1% 24.440.2% 23.44+0.8% 29.7+0.3%* 33.3+0.4™

C  12.7+£0.2%* 12.0£0.4%% 105+0.1% 11.9+£1.248 12.640.145%
AE T-1 11.9%£0.5% 11.4+0.1"% 10.3+0.15%" 12.0+0.1* 12.7+0.3"2
(g/c C-2 12.0£0.2*™ 11.2£0.2°* 10.5£0.3°* 11.4+3.1*" 12.3£0.1**
m?) C-4 11.440.0™ 11.5+0.3% 9.94+0.1% 11.5+0.1% 11.6+0.2"

-8 12.0%0.1% 12.0£0.1% 95+0.1“® 10.6+0.1% 11.5+0.1*"

C 62.6+£1.3% 62.6£2.5% 66.9+0.5% 63.0£2.4% 1.240.12
°x T-1 64.0£2.4% 64.0+1.6% 55.843.7% 50.8+£0.1%" 58.2+0.5%°
4 C-2 762+1.4% 76.2+0.1% 52.0+2.5% 76.6+2.5% 65.4+0.74®
(%) C-4 78.9+0.6% 77.44+25% 64.840.14% 42.440.1% 58.84£0.14%

C-8 82.5+0.4% 825+0.1% 66.642.4%5 41.9+£3.5% 77.3+£0.64%

C  55.3%£2.1%% 54.0£2.0% 63.240.4% 55.3+3.54% 559+(0.14%
e 71 543%0.1% 5264217 67.541.4™ 54.64£0.1% 58.0+2.4"
(0(7) C-2 451+1.2% 46.7£1.1% 62.1£0.6% 54.2+£2.5%% 56.4+0.24
7 C-4 55.1%1.4% 49142.1% 558+0.1% 55.140.1% 56.5+0.5%

C-8 48.0%1.1% 47.243.1% 62.2+0.5% 54.243.14% 54.7+0.54%

C 27.3%£1.1% 33.7£3.1%P 33.0+0.4%%" 33.3+0.14% 37.2+0.1%
my T-1 26.6+£0.6™ 27.9+2.1% 31.0+£0.2™" 33.1+£2.5™ 44.7£0.3™

=
5 C-2 31.0+£0.4%" 31.6+0.4" 37.24£0.1% 38.1+0.1% 41.6+0.1"
(@) C-4 282+1.1° 256+0.2°* 40.0+£0.24% 33.5+3.1%* 41.7+0.1%
AB AB
28.8+0. 41.3%1.

C-8 41.0%0.1, 32.9%0.1 , 6Bb 34.3£2.14% 5““‘
C: AWAE 45 Fo] =5 T-1: 2 22 0.1% J7} AR 4F Fo] =5, C-2 : = =5
+ 2 FEE 2% C-4: HRES + 2 FEE 4%, C-8: UYXES + & FEFE 8%
AB,C,D

Means with different superscripts in the same row significantly difference at P<0.05
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4-46.

e
]
il
o
a2

L
2

14

154

60

4

]

(2)

52.3+1.4"
55.5+£2.5%
50.5+2.4 4
74.9+1.6*
64.3+1.5%

52.34+2.15®
73.743.24%
50.5+1.14°
78.7+£2.5%
65.240.3 4

52.3+7.15®
73.71£6.3%
50.5+6.84
78.3%£5.7%
67.915.6 "

52.3+5.6 5%
73.714.6%"
50.5+£2.7
78.3%£3.14
67.9%4 540

72.245.24
82.2+4 .24
69.7+3.54
81.5+£2.84
67.9%+4.14

18.0+0.4
16.1+0.14
16.7£0.24
21.940.14
14.7£0.5%

18.0+1.1%
16.1£0.12¢
16.7+1.3%
21.9%1.4%
14.740.1%

11.74+1.1%
11.1£1.1%
11.1£0.1%°
15.0%£1.148
13.0£0.3 "

13.6+£0.5"
12.5+1.148
13.7£0.3%
13.6%£1.4%
12.6+0.1%

14.2+1.1%
14.3+£2.14%
13.7+1.1%
13.9+£1.9%
13.0+1.3%

55.6+1.54%
57.0+2.14
50.642.8 4
45.242.24
70.1£2.6%

55.64+2.1 4%
44.0%1.5%®
50.6+9.54%
45.310.1%"
70.1£0.6

70.31+6.34
71.6+£6.14
65.9+2.24
66.7+£3.44
71.242.8%

53.0+3.55
52.0+1.44
69.94+3.54
54.2+£3.14
53.3%£2.1%

43.4+3.15
47.8+31%
57.5+2.84
57.6+2.54
52.244 .44

AR

(%)

80.0£2.54
86.0%+2.6 45
69.8+£2.54
69.0£3.14
69.9+£1.84

82.942.14
92.6+3.1"
73.243.3%
65.6+3.1%
61.1£3.4 %

75.6+£4.5
76.6+3.55
70.3%£2.7
82.3+2.5%
75.243.84

63.7£2.3
65.6+£3.1¢
60.74+0.14
73.5+2.64
69.1£3.6

73.1%1.4%
74.5+1.8%
72.6+9.44
72.9%+1.44
72.6+£3.84

37.1+2.14
34.1+1.5%
32.3%+4.1%
35.1+£2.5%
32.9+3.1%

40.4+3.1%
51.942.64%
42.7+3.8%
43.2+1.1%
55.3+3.1%

52.1+4.5%
57.842.8%
48,5127
51.14£0.8%
53.6%4.7

54.241.14
53.01+3.4 45
51.0+0.1%
51.84+8.5%
52.0+2.14

57.84+2.84
58.4%5.74
49.2+1.4%
58.441.24
70.5%+1.4 4

=

[}

4% Fol BH, T-1: %

= 0.1% A7} A5 47
FEE 2%, C-4 0 HEzES + 2

4%, C-8 @ x5

Means with different superscripts in the same row significantly difference at P<0.05

= A=}
TEE
===

+ 2 TE=

=
AB.CD

abed Neans with different superscripts in the same column significantly difference at

P<0.05
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¥ 4-462 3o AR F Ao WIS et da8e A% 60Y
Bt AA FUMER o T2 T4l e 94 A7 ¢l A=s A% 1
gol] & FEZE 4%H7MTF7F 21.940.1g/cm’E A =9ty & FEHE

7b7b 14.740.5g/cm’ 0.2 7b vkok=dl A 717ke] Aupel fiEo] ghas)
o A% 609 ol Fell & FEFE 4%9 8% H7HrolA 77 13.0+1.31g/cm’
9} 13.9+1.9g/cm’ 024 AP AR WSt AEE £ FEES 2%
Tolgh =& o] &3 wellAE A7kl Ftst vEo] FoH HAaE B

MQ‘/]’ oqE}‘E_oﬂj\i”t_ ’IQI‘Q]Z_}?J_ 7_<]—O] ] EHZ:}Q} Tl Z:]'ié‘}%iﬂ TSQ}
T4 e FgolAn,
8) At

S7beEe] A WEkE T 4-47 75000 YER bkl gu §7EE 5
R WA oleic acid(Cis:)7F 9F 40% o]Xo 2 7V kil thS 92 palmitic
acid(Cig:0)7F 20% W< Tk

AR Y] AAE FRHGE 4-47)2 A 19dl dixze] x3F Ak BX
s Aake] H7F 421 @ 58.991H Hste] Aol A= 38.6739.9 1 60.07
61.49 Hl&=Z B¥x3} AWate] vlgo] ¥ Egirh o] Ak AF7|7to]

Aol whel Exst AAbe] Hl= A% FASHA Esh ko] HlE o
o} n#ste] Tkt wlold o] Ak vig 9 Wt SRS AAA B g
FAEE Agelglon sl Awpate] mlgo] Ax et o] mle okt Y =
Stk FAl Furo] Bx sl AWl e 63.1768.5%2 SUMEE F MY =
< HES HElA=d oleic acid(Cig:) @} linoleic acid(Cig2)®] HlE©] &}
SAFE] vlste] Ea1, stearic acid(Cigo)e] W& o Wtk A71zke] A7

o} fEo] Ex3 AWke] vl &S Axl 7hAstga, whAo] palmitic acide)
uj&e Frhei Aaela,
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L
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Sio
o

282 A 2449 A F Agare] wal

A A (%)

E .
7l 5 14:0 16:0 18:0 20:0 SFA" 16:1 18:1 18:2 UFA™ Total

C 1.0 243 164 04 421 1.9 48.0 9.0 58.9 100.0
T-1 1.1 23.8 141 09 399 2.1 486 94 60.1 100.0
c-2 1.2 247 132 0.8 399 2.1 48.3 9.6 60.0 100.0
C-4 1.0 244 144 05 39.3 2.2 485 10.0 60.7 100.0
c-8 09 234 138 05 386 21 499 94 614 100.0

e

C 09 216 188 0.5 418 2.2 464 9.6 582 100.0

15 T-1 09 206 17.7 0.8 40.0 2.7 46.6 10.7 60.0 100.0
c-2 09 178 17.1 0.8 36.6 2.5 46.0 14.9 63.4 100.0
C-4 09 243 15.1 03 39.7 2.2 481 10.0 60.3 100.0

c-8 09 241 148 0.3 40.1 2.1 484 9.4 599 100.0

C 09 216 166 15 406 23 474 9.7 594 100.0

T-1 09 175 157 0.8 349 2.8 46.6 157 65.1 100.0

30 c-2 1.1 15.8 17.0 1.8 35.7 2.5 459 159 64.3 100.0
C-4 0.6 18.1 154 2.1 36.2 1.6 455 16.7 63.8 100.0

c-8 0.8 219 142 0.7 376 19 44.6 159 624 100.0

C 1.2 238 16.1 0.5 416 2.2 43.3 12.9 584 100.0

T-1 20 252 123 1.3 408 3.3 404 154 59.1 100.0

15 c-2 0.7 196 14.1 0.8 35.2 1.8 445 185 64.8 100.0
Cc-4 0.7 205 15.1 0.5 36.8 1.6 449 16.7 63.2 100.0

c-8 14 156 16.2 1.1 34.3 14 46.7 176 657 100.0

C 0.3 254 151 14 422 13 46.7 9.8 57.8 100.0
T-1 1.1 256 105 0.2 374 3.0 494 10.2 62.6 100.0
Cc-2 0.8 252 127 04 39.1 2.3 482 104 60.9 100.0
Cc-4 0.8 253 12.3 04 38.8 2.6 47.8 10.8 61.2 100.0
c-8 0.8 25.1 12.1 0.7 38.7 2.2 476 11.5 61.3 100.0

N

AWALR 4% Fo BF, T-1: & FFF 01% A7 AR 45 Fol £%, C-2: Uz £
+ % FEE 2%, C-4 1 UEES + £ FFE 4%, C-8 URER + 2

* SFA: saturated fatty acid, * *UFA: unsaturated fatty acid
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Ve we] A F Awre] Wl

=5
N
—
oo
Mo
-
(1
e
tio
ek

A A (%)

E .
7l 5 14:0 16:0 18:0 20:0 SFA" 16:1 18:1 18:2 UFA™ Total

C 1.2 26.0 13.3 1.5 420 3.3 435 11.2 580 100.0
T-1 1.3 245 11.3 1.6 387 3.2 487 9.8 61.7 100.0
c-2 1.5 246 128 1.0 399 3.3 46.9 9.9 60.1 100.0
C-4 1.2 25.1 139 1.3 40.3 24 469 114 60.7 100.0
c-8 0.8 248 11.8 1.2 38.6 2.1 444 14.8 61.3 100.0
C 1.9 245 126 1.9 409 3.3 443 9.8 574 100.0
T-1 0.8 239 136 1.1 394 2.2 447 13.7 60.6 100.0
L c-2 0.8 240 13.3 1.3 394 2.2 457 129 60.8 100.0
C-4 0.8 23.0 13.2 2.0 39.0 2.2 455 13.3 61.0 100.0
c-8 14 214 139 25 39.2 20 454 134 60.8 100.0
C 1.9 251 13.1 2.3 424 3.3 44.3 10.0 57.6 100.0
T-1 14 229 129 2.3 395 1.9 418 16.8 60.5 100.0
30 c-2 19 294 9.1 13 41.7 4.5 40.3 13.5 58.3 100.0
C-4 0.6 234 135 2.1 39.6 2.3 426 155 60.4 100.0
c-8 1.5 227 139 1.7 39.8 4.1 40.8 153 60.2 100.0
C 1.7 235 139 15 406 24 41.3 157 59.4 100.0
T-1 1.0 21.7 164 14 405 1.2 442 14.1 59.5 100.0
15 c-2 0.7 210 18.8 1.4 419 1.10 426 144 58.1 100.0
C-4 0.8 199 186 1.2 405 1.4 433 14.8 59.5 100.0
c-8 08 21.1 176 1.5 41.0 1.3 43.1 14.6 59.0 100.0
C 1.8 199 186 1.0 413 14 43.3 14.0 58.7 100.0
T-1 06 20.8 163 2.9 406 2.5 426 14.3 59.4 100.0

60
Cc-2 09 23.1 154 1.1 405 2.1 423 152 59.6 100.0

e

()]

= C-4 06 243 14.1 15 405 1.3 424 158 59.5 100.0
Cc-8 1.1 23.7 14.8 0.7 40.3 1.9 456 12.2 59.7 100.0

c: 4

5 0.1% 371 A3 45 Hol B8, C-2 : U=z =5
=

FEE 4%, C-8 : HRES + £ 355 8%

* % FEE 2% C-4 YRES +

©

IALE 4F o] B4, T-1: & F
KN
=

* SFA: saturated fatty acid, * *UFA: unsaturated fatty acid
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T 4-49. & FEES WS Mol A% F Awarel ws)

A A A %)

Z|
7l 5 14:0 16:0 18:0 20:0 SFA" 16:1 18:1 18:2 UFA" Total

C 04 256 99 0.7 366 19 42.8 18.7 634 100.0
T-1 0.7 264 69 03 343 24 440 19.3 65.7 100.0
c-2 0.8 26.1 6.9 09 347 2.2 446 185 65.3 100.0
Cc-4 1.5 256 6.5 2.1 357 3.8 46.8 13.7 64.3 100.0
c-8 0.1 232 11.7 1.3 36.3 2.0 46.6 151 63.7 100.0

e

C 2.1 222 10.8 14 36.5 2.1 50.1 11.3 63.5 100.0

T-1 09 245 96 1.0 36.0 3.2 486 12.2 64.0 100.0

1o C-2 0.5 222 114 15 35.6 2.7 509 10.8 64.4 100.0
c-4 09 223 11.3 16 36.1 2.6 46.8 145 63.9 100.0

c-8 0.8 223 119 1.3 36.3 2.8 479 13.0 63.7 100.0

C 04 256 99 09 36.8 19 42.8 185 63.2 100.0

T-1 0.7 264 79 03 353 24 430 19.3 64.7 100.0

50 c-2 08 26.1 79 09 357 2.2 43.6 185 64.3 100.0
c-4 1.5 256 105 2.1 39.7 3.8 458 13.7 63.3 100.0

c-8 0.1 232 11.7 1.8 36.8 2.0 46.6 151 63.7 100.0

C 1.4 199 153 1.7 383 2.7 419 17.1 61.7 100.0

T-1 14 159 173 29 375 1.8 453 153 62.4 99.9

45 c-2 1.3 16.2 18.1 2.3 379 14 428 179 62.1 100.0
C-4 1.5 145 183 24 36.7 2.8 41.7 18.8 63.3 100.0

c-8 1.0 17.8 15,5 2.5 36.8 2.1 42.0 19.1 63.2 100.0

C 1.4 229 124 2.5 39.2 23 442 14.0 60.5 100.0

T-1 1.1 236 13.2 0.5 384 2.3 453 139 615 99.9

o0 c-2 1.1 221 13.3 1.8 38.3 2.3 469 125 61.7 100.0
c-4 1.0 21.1 144 1.7 38.2 2.9 474 125 62.8 100.0

c-8 1.2 215 133 14 374 2.5 48.0 121 62.6 100.0

C: dRAE 45 Fo] =5, T-1: £ F5= 0.1% 37 A8 45 Fo°] =5, C-
+ 2 FEE 2% C-4: HREF + £ FEE 4%, C-8 : YZRES +

#* SFA! saturated fatty acid, * * UFA: unsaturated fatty acid
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Ao A% T Agakel W)

A (%)

20: . 16:
0 SFA ) 18:1 18:2 UFA™ Total

1.3 33.1 2.5 49.6 14.8 66.9 100.0
0.8 358 2.7 47.1 164 66.2 100.0
1.3 32.8 2.9 484 159 67.2 100.0
1.6 315 1.2 509 164 685 100.0
0.5 31.8 1.2 483 18.7 68.2 100.0

1.3 34.1 1.5 46.2 18.1 658 999
1.5 356 1.8 46.8 15.8 64.4 100.0
1.6 339 16 474 171 66.1 100.0
2.2 339 1.7 49.0 15.6 66.3 100.0
1.2 334 2.1 496 149 66.6 100.0

1.1 357 19 46.2 16.2 64.3 100.0
25 369 16 42.6 189 63.1 100.0
2.5 330 16 46.2 19.1 66.9 99.9
2.1 34 1.3 46.2 185 66.0 100.0
1.5 34.7 19 46.5 16.9 65.3 100.0

1.5 36.0 1.8 46.6 156 64 100.0
1.3 34.1 1.5 46.2 181 658 999
1.6 349 16 464 17.1 65.1 100.0
2.2 33.9 1.7 49.0 156 66.3 100.0
1.2 354 2.1 476 149 64.6 100.0

1.0 37.2 2.8 46.8 13.2 62.8 100.0
0.6 36.7 2.2 494 11.6 63.2 99.9
1.3 36.2 2.0 46.6 15.2 63.8 100.0
1.6 39.7 2.7 475 141 64.3 100.0
1.5 359 2.3 475 143 64.1 100.0

HEds AHeEl T 14:0 16:0 18:0
C 1.2 17.9 12.7
T-1 0.9 17.9 16.2
1¢ c-2 04 18.1 13.0
C-4 15 14.2 14.2
c-8 0.6 16.8 13.9
C 0.4 17.6 14.8
T-1 0.6 184 15.1
159 c-2 05 174 144
C-4 0.6 14.6 16.5
c-8 09 17.1 14.2
C 1.2 18.6 14.8
T-1 0.6 194 14.4
304 Cc-2 1.1 149 145
C-4 1.3 18.5 12.1
c-8 0.5 17.8 14.9
C 0.6 18.4 15.5
T-1 0.4 17.6 14.8
459 (c-2 05 17.4 154
C-4 0.6 146 16.5
c-8 09 17.1 16.2
C 1.1 23.5 11.6
T-1 0.8 22.1 13.2
60 Cc-2 0.8 19.7 14.4
Cc-4 09 24.1 13.1
c-8 0.8 20.8 12.8
C: dukAlE 45 Fo] &8, T-1: £
+ % FEE 2% C-4: PRES + 2

2 EFEE 019 AU AFR 4F Fo] B8, C-2 1 YR ES
o = Q.

FEE 4%, C-8: HRES + £ 355 8%

* SFA: saturated fatty acid, * *UFA: unsaturated fatty acid
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F 4-51. STt A & FuzHE] Wt
(mg/100g)
a7 A7 713k
3z 97 19 159 30 459 60
C 64.7£3.3% 62.91£5.44 £61.2+3.548 61.2+5.85 61.3£2.88
o T-1 62.142.3% 62.3+1.2% 62.44£5.3% 61.5%£8.74 61.1£5.2%
A C-2 62.3x4.74 62.1£4.3% 61.8£8.3% 61.4%£4.24 61.5£2.3B
2| C-4 63.4%£3.2% 63.814.5% 62.845.5% 62.4+4.54% 61.8+2.48
C-8 63.8x3.4% 62.7£3.54 62.3+£4.3% 61.5+6.24% 62.0£1.28
C 43.5%2.74 43.844.8% 40.243.8% 39.8+7.24 36.7+2.4 ¢
T-1 40.3£2.8% 41.3£8.5% 40.2+£2.5% 40.2+3.54 38.2+5.44a
3 C-2 41.2£5.8% 40.8%£5.24 41.3£8.34B2 39.24£8.34P 38.4+4.58
C-4 42.5%x1.24 41.8+2.5% 38.4%+2.58 38.4+5.28 38.2+4.248
C-8 42.812.44% 42.3+£7.54 39.4%1.4482 39, 4+2.5482 39, 1+£5.7Ba
C 72.4£3.4% 70.8£4.5% 69.4£3.348 67,412,748 66.814.3 ¢
W T-1 68.4£9.2% 68.6+£3.4% 67.4+£2.5% 67.4+£5.24 67.11£4.24
o] C-2 70.3x2.14 69.4+5.84 68.2+5.448 66.5+2.2% 66.1+2.18
A C-4 71.4%£2.4% 70.84£5.3% 69.3+4.3% 67.5x4.28 67.1x1.3B
C-8 71.5k4.24 71.249.6% 68.4+2.4% 67.4£3.14 66.911.44a
C 6b.5F2.4% 64.4%£52% 63.2£4.8% 62.2£1.3% 60.1£2.4°¢
A T-1 63.3£4.5% 62.4+£2.5% 62.4+£4.3% 62.56£3.4% 61.8£4.2%
Xj C-2 65.2£5.3% 64.3+£3.58 64.3+3.58 62.4%£5.28 62.2+2.98
:; C-4 65.8%18.2% 64.2+4.3% 64.2+4.3% 63.3+£2.4B 63.8+2.78
C-8 64.4%£5.4% 63.2£5.14 63.245.2% 62.5+3.3% 62.3£7.98
C: UNALE 45 Fol B, T-1: £ F%E 0.1% A7 AR 4F Fo| B8, C-2: Uz £
+ 2 FEE 29, CURES ¢ 2 FEE 4%, C-8 YRES + 2 FEE 8%
ABED Means with different superscripts in the same row significantly difference at P<0.05
“>¢4 Means with different superscripts in the same column significantly difference at
P<0.05
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X 4-52. = FEFES HIE 2MAY AR T Fr1de] W)

(mg/kg)
Z &y 7] 7
Aal 1713t
1 15 30¢ 454 60
Na 988.1 986.3 987.5 989.7 985.3
mg 15.6 15.5 15.6 15.3 15.4
K 153.2 152.3 152.8 153.5 153.8
C Ca 5.1 4.8 4.9 4.8 4.5
Fe 2.7 2.4 2.2 2.2 2.5
Cu Tr' Tr Tr Tr ND™
P 564.3 563.5 558.4 553.7 566.8
Na 988.1 986.3 987.5 985.7 982.3
mg 15.6 15.5 15.6 15.3 154
K 153.2 152.3 152.8 153.5 153.8
T-1 Ca 5.1 4.8 4.9 4.8 4.5
Fe 2.7 2.4 2.2 2.2 2.5
Cu Tr Tr Tr Tr ND
P 564.3 563.5 558.4 553.7 566.8
Na 985.2 985.8 986.5 982.7 982.3
mg 15.3 15.2 15.1 15.2 15.1
K 155.3 155.8 154.6 155.1 155.6
C-2 Ca 4.8 5.1 4.9 5.3 5.4
Fe 2.3 2.2 2.4 2.5 2.4
Cu Tr Tr Tr Tr ND
P 563.3 562.8 563.4 553.7 566.8
Na 988.1 986.3 986.5 986.2 986.6
mg 15.6 15.5 15.6 15.3 15.4
K 153.2 152.3 152.8 153.5 153.8
C—14 Ca 5.1 4.8 4.9 4.8 4.5
Fe 2.7 2.4 2.2 2.2 2.5
Cu Tr Tr Tr Tr ND
P 564.3 563.5 558.8 556.4 566.5
Na 978.6 984.1 986.4 984.5 983.5
mg 15.3 14.8 14.8 15.1 15.5
K 149.2 149.4 150.4 151.3 151.3
C-8 Ca 4.9 4.6 4.4 4.5 4.8
Fe 2.9 2.8 2.6 2.5 2.3
Cu ND ND ND ND ND
P 554.1 553.8 554.4 554.2 560.2
D ANALE 45 #01 =5, T 1 2 FEE 0.1% 27 AR 45 Fol £, C-2 Uz £
+ 2 FEE 2%, C-4: Ox %%%%4 , C-8 &2 =S + %-’;F’*%S
*Tr < 0.5mg/kg, **ND <O. lmg/kg
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F 4-53. & FEES WY P AF T T4 W

(mg/kg)
A 8713k
A e+
1 15 30¢ 454 60
Na 998.5 986.4 995.6 996.4 986.6
mg 14.3 15.5 15.4 14.6 14.8
K 165.3 164.8 165.8 164.3 165.8
C Ca 6.5 6.3 6.5 6.6 6.6
Fe 2.6 2.4 2.5 2.2 2.4
Cu ND* ND Tr™ Tr Tr
P 635.4 634.8 654.8 662.4 653.9
Na 996.7 998.4 995.6 995.3 996.3
mg 15.3 15.6 15.3 15.8 15.8
K 162.3 163.5 163.6 164.8 164.3
T-1 Ca 6.2 6.3 6.6 6.5 6.5
Fe 2.5 2.3 2.4 2.3 2.2
Cu ND ND Tr Tr Tr
P 636.5 636.5 655.7 663.6 663.4
Na 997.3 993.5 993.2 991.1 989.3
mg 13.3 14.5 14.2 14.5 13.6
K 163.8 163.8 164.3 163.5 165.8
C-2 Ca 6.8 6.6 6.6 7.0 6.8
Fe 2.3 2.1 2.4 2.1 2.3
Cu ND Tr Tr Tr Tr
P 631.2 632.3 653.5 663.6 653.1
Na 988.8 986.7 985.6 986.4 984.8
mg 15.6 14.2 14.4 14.2 14.1
K 164.1 164.2 164.8 163.3 163.8
C—14 Ca 6.1 6.2 6.3 6.4 6.3
Fe 2.0 2.1 2.3 2.2 2.2
Cu ND ND Tr Tr Tr
P 642.4 643.8 642.8 644.4 648.9
Na 998.5 986.4 995.6 996.4 987.6
mg 15.5 14.5 14.8 14.9 14.8
K 165.1 164.8 164.3 163.7 164.6
C-8 Ca 6.5 6.6 6.8 6.7 6.6
Fe 2.3 2.5 2.4 2.7 2.6
Cu ND ND Tr Tr Tr
P 656.8 653.4 654.2 658.7 654.3
QAR 4T ol ER T-L: % SBE 019 U7} 4R 4T Fo £R C2 ik £4
+ 2 FEE 2%, C-4: Ox % FE2E 4%, C-8 : J2ES + £ 325 8%
*Tr < 0.5mg/kg, **ND <O. lmg/kg
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# 4-54. 2 FEES FAUMR dlole] AR T FU1de] st

(mg/kg)
AZ713k
A e+
1 15 30¢ 454 60
Na 975.2 973.5 978.6 976.8 977.9
mg 13.3 14.5 15.4 15.6 15.6
K 156.3 152.8 151.1 153.2 153.6
C Ca 6.5 6.3 6.5 6.6 6.6
Fe 3.5 3.2 3.4 3.2 3.4
Cu ND* ND Tr™ Tr Tr
P 655.4 654.8 654.8 652.4 643.9
Na 996.7 998.4 995.6 995.3 997.3
mg 14.3 14.6 14.3 14.8 14.8
K 153.3 151.5 154.6 154.8 158.3
T-1 Ca 7.5 7.2 7.0 6.9 6.8
Fe 2.5 2.3 2.4 2.3 2.2
Cu ND ND Tr Tr Tr
P 636.5 636.5 655.7 663.6 663.4
Na 997.3 993.5 993.2 991.1 989.3
mg 13.3 14.5 14.2 14.5 13.6
K 163.8 163.8 164.3 163.5 165.8
C-2 Ca 6.8 6.6 6.6 7.0 6.8
Fe 2.3 2.1 2.4 2.1 2.3
Cu ND Tr Tr Tr Tr
P 631.2 632.3 653.5 663.6 653.1
Na 978.8 976.7 975.6 966.4 964.8
mg 15.6 14.2 14.4 14.2 14.1
K 144.1 142.2 143.8 146.3 143.8
C—14 Ca 6.8 6.5 6.9 6.6 6.4
Fe 3.5 3.4 3.3 3.8 3.5
Cu ND ND Tr Tr Tr
P 642.4 643.8 642.8 644.4 648.9
Na 983.5 986.4 995.6 996.4 987.6
mg 14.5 14.3 14.8 14.6 14.1
K 163.1 163.8 164.9 165.9 166.8
C-8 Ca 6.3 6.5 6.7 6.6 6.6
Fe 2.3 2.5 2.4 2.7 2.6
Cu ND ND Tr Tr Tr
P 643.8 646.4 643.2 648.7 645.3
C: AWAR 4F Fo] BR, T-1: £ F5F 0.1% 27} AR 45 Fol £%, C-2: Uz =%
+ % FEE 2% C4H2ES + £ FEE 4% C-8 UxeH + 2 FEE 8%

*Tr < 0.5mg/kg, **ND <{0.1mg/kg
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E4-55. & FERES WS EAZU A% F P wg

(mg/kg)
AZ713k
A e+
1 15 30¢ 454 60
Na 988.3 988.4 988.2 984.6 986.5
mg 16.3 16.8 16.3 16.4 16.8
K 166.4 166.8 165.2 166.8 169.4
C Ca 9.6 9.6 8.8 8.5 8.9
Fe 3.3 3.2 3.6 3.5 3.8
Cu ND” ND Tr™ Tr Tr
P 723.4 721.6 7278 731.5 732.2
Na 976.3 985.3 983.6 984.5 983.5
mg 15.3 15.6 15.3 15.8 15.8
K 162.3 163.5 163.6 164.8 164.3
T-1 Ca 9.5 9.6 9.4 9.2 9.3
Fe 3.0 3.2 3.5 3.8 3.9
Cu ND ND Tr Tr Tr
P 636.5 636.5 655.7 663.6 663.4
Na 998.5 986.4 995.6 996.4 987.6
mg 15.9 16.3 16.2 16.0 1602
K 165.3 166.8 166.8 166.3 165.8
C-2 Ca 9.6 9.6 3.8 8.5 8.9
Fe 2.9 2.8 2.7 2.6 2.8
Cu ND ND Tr Tr Tr
P 723.4 721.6 727.8 731.5 732.2
Na 988.6 983.4 988.2 973.5 986.5
mg 16.3 15.5 16.4 16.2 16.3
K 164.3 165.8 165.8 166.3 166.8
C—14 Ca 9.6 9.6 8.8 8.5 8.9
Fe 3.2 3.4 3.8 3.5 3.1
Cu ND ND Tr Tr Tr
P 732.4 731.6 732.5 725.5 722.2
Na 988.5 985.3 983.6 979.2 977.6
mg 15.3 15.5 14.4 14.9 15.8
K 163.3 163.8 163.8 165.7 164.2
C-8 Ca 9.3 9.2 8.6 8.5 7.3
Fe 3.2 3.3 3.3 3.2 3.0
Cu ND ND Tr Tr Tr
P 733.5 733.5 747.3 745.5 742.3
QAR 4T ol ER T-L: % SBE 019 U7} 4R 4T Fo £R C2 ik £4
+ 2 FEE 2%, C-4: Ox % FE2E 4%, C-8 : J2ES + £ 325 8%
*Tr < 0.5mg/kg, **ND <O. lmg/kg
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11) -/ obr] =4k

2AA, 3 Aol B FAISEe] A VI A obu A e B
A= E 4-567599F Tk &AAe] opmnAt (R 4-56)2 151
174.2mg/g®] W2 AZFHA=H £ F5E 4% 6% HA7Fro ofn Ak g
o] ofeltel HlEl ¥ =AUtk A 1ol ofvist F glutamic acide] ¥
o] 7V A AFHA= o= AxzAAAA H7FE MSGel 718k vt
Aoz |, leucine, lysine, aspartic acid % arginine®] 10mg/g ©]
o= AlwA FE oI 1 9 opike 10mg/g PIRE AHEE A
1=2ke) ghke 4Tl 60Y€3He] At 5 oF Haske daFoldth
o] ofulwAl BF(E 4-57) 125.4 7 129.3mglge] W91 Ao 3
Ua WA AFEdon A% 609l 108.7 7 118.2mg/go2 #Asit). A
4% glycine, alanine 2 cysteine®] S v F7FsIglo 1 99 o}y
AR AR Fadte AEFolded o] e A4S driE e sl o
Axet Azt weolAe] opmwAl FRGE 4-58)2 A 1l 12017
127.4mg/gRqd el A T A Hgastel A 60del= 105657
114.7mg/g °1Ath. oFv =2t 5 glutamic acid®] o] 7Hd =of A% 60
7FA] 10mg/gel dol AL, &2 2 aspartic acid®] &&o] =do} A4 15Y
o] H-El= ZHAste] 10mg/g olakdith. Al o] ofw| Ak FH(E 4-59)
< A% 309 7HA= Al WsF ;iley 1 o] EH= wF Frek Y
28k Aol cysteined] S A 60U AY 7)ol H|&| oF

50% A= 74393l leucine®] e A< W37E QIS

2L}
.6

ox il ol

o
—_
o

- 133 -



=]

4-56.

=13 O
=T

¥o
4

%]
=

R 2AA A F T make] st

(mg/g)

o} u] = Ak

Qi

Asp Thr Ser Glu

Pro Gly Ala

Cys Val Met Isol Leu

Tyr Phe

His

Arg Total

12.4 7.9 7.3 20.6

12.8 7.6 6.3 20.1
13.5 8.5 7.3 21.7
13.7 8.4 7.3 21.2

13.6 8.3 7.2 21.7

8.3 6.9 7.2

7.5 6.6 8.7
8.3 6.4 8.9
8.4 6.7 8.9

9.2 6.4 8.2

3.5 7.65.2

3.4 7.3 84
45 6.26.4
45 6.26.4

4.7 8.2 6.2

8.6

8.7
8.6
8.4

8.5

12.4

11.7
11.5
11.2

12.4

6.3
5.8
7.5
7.5
6.6

7.2

7.8
8.6
8.6

7.5

11.2

11.3
11.4
11.5

11.2

11.6 151.7

10.3 152.7
10.3 158.1
10.3 157.7

10.6 157.6

15
d

12.4 7.2 6.3 19.7
12.5 7.8 6.1 19.8
12.8 7.1 6.3 20.2
12.6 7.3 6.3 20.3

12.8 7.8 6.2 20.2

7.8 6.9 8.6

7.6 6.2 8.5
6.8 6.9 8.7
7.7 6.8 8.5

7.8 6.9 8.3

3.7 756.2

3.3 7472
3.6 6.27.2
3.3 7073

3.3 7.16.8

7.8

6.9
8.7
8.3

7.8

11.4

11.3
12.4
12.8

12.4

9.8

9.8
9.8
8.9

8.6

6.9

6.9
6.9
6.2

6.9

12.5

12.2
12.6
11.8

10.4

10.1 152.0

10.2 152.2
10.3 154.7
10.2 154.9

10.5 154.1

30

12.4 7.9 6.3 18.6

12.1 7.6 6.3 19.9
12.3 7.6 6.9 19.9
12.5 7.4 6.6 20.9

12.6 7.9 7.2 19.7

8.3 6.9 7.2

7.5 6.6 8.7
7.9 6.8 8.7
7.6 6.5 8.6

8.26.77.2

35 7672

3.1 7.8 7.4
3.1 7478
35 7170

3.2 7372

7.6

7.7
6.1
6.7

6.5

11.4

11.7
12.5
11.8
11.4

8.3

8.8
6.7
7.3

7.6

7.2

7.1
8.8
8.9
8.5

45

11.3 6.6 6.1 15.9

11.2 6.5 6.6 18.3
11.7 7.1 6.3 17.7
10.9 7.1 5.8 18.8

11.7 6.8 6.9 18.8

7.7 6.8 8.7

7.5 6.5 6.6
6.9 6.1 7.8
6.8 6.8 8.1

7.24.6 7.8

2.1 596.8

2.8 6.26.5
24 5270
2.9 6.8 6.7

24 53 6.6

6.1

5.7
7.1
6.2

6.8

10.5

10.9
10.4
9.2

9.4

6.7

6.3
7.3
6.5

6.4

5.8

7.5
8.2
6.1

2.7

60

10.9 6.5 4.1 15.4

10.6 6.8 4.9 15.2
10.9 5.3 5.1 15.7
10.8 5.9 5.1 16.6

10.9 5.6 5.4 16.5

6.8 6.6 8.6

5.9 6.4 8.3
5.6 5.2 7.8
5.3 5.8 7.2

515975

1.9 5.9 44

1.9 5.7 4.6
2.3 48 4.4
2.6 4.8 3.8

3.2 4239

5.8

5.6
6.3
6.2

5.1

10.1

10.4
12.9
10.2

10.2

5.2
5.3
6.3
5.8

6.6

5.0

5.7
5.7

T-1: % %
KX
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R 4-57. & FEES AR P AF T Aot Ak W

(mg/g)

o]-u] A zjsjlaok

Qi

AN N

Asp Thr Ser Glu Pro G

v Ala Cys Val Met Isol Leu Tyr Phe His Lys Arg Total

AN N

C 12.1 8.76.115.7 6.96.9 6.6 3.7 653458 94 46 53 4.6 105 86 1254

T-112.3 8.66.116.2 7358 7.3 35 583153 99 43 56 4.5 10.1 8.8 124.5

1Cc-2 116 8054158 7.56.7 7.2 3.4 5439 6.3 9.2 53 6.0 50 10.2 9.1 126.0
v 10.

C-4 11.7 6.5 5.8 15.6 7.5 6.0 6.7 3.7 6.8 4.2 6.7 5 5.2 6.8 5.1 10.8 9.6 129.3

C-8 12.8 6.75.916.3 6.9 6.46.6 3.5 6.73.27.8 93 54 59 43 94 88 1259

C 114 896.1156 6.56.56.6 3.4 6.4 3.256 88 4.1 56 54 109 7.7 122.7

T-1 106 7.54.616.8 81757339 6.74.06.2 95 44 48 45 96 8.8 124.8
-2 104 7247152 85818242 673859 94 41 58 45 9.3 7.2 1232
C-4 10.1 8.6 42153 7.7 85 8.7 34 6.73.051 93 46 6.1 41 95 7.3 122.2

C-8 10.2 8.9 43156 7.5856.6 3.5 643256 88 4.1 54 54 89 7.2 120.1

C 96 8545158 71757342 6.74.06.2 85 3.9 56 45 86 6.3 1188
T-1 9.7 8.24.2152 857.18.24.1 6.73.859 94 3.8 57 45 82 74 120.6
C-2 100 76 41153 7874 8.7 3.8 5.73.05.1 83 42 56 41 95 7.5 117.7
C-4 106 5539158 81737335 6.74.06.2 95 44 65 45 9.6 6.8 120.2

a0

C-8 10.4 5242152 857.68245 643859 94 4.1 54 45 93 7.2 1198

C 90 7638153 6.47.16.736 573051 83 3.6 54 41 85 6.6 109.8

T-1 96 753814.8 71757348 6.74.06.2 92 44 53 45 96 6.5 118.8
9.4 5248142 85768243 6.73.859 84 41 52 45 9.3 6.3 1164
C-4 9.0 4638153 7.76.86.74.1 5.73.051 83 4.6 50 41 85 6.4 108.7

C-8 9.6 554.416.8 81587340 6.7406.2 95 44 54 45 96 6.1 1179

C 91 5242142 65718242 673859 80 4.1 48 3.7 83 6.2 110.2

T-1 9.0 5648143 7.7756.7 3.4 573.051 83 3.6 54 41 85 6.0 108.7
C-2 9.8 5546158 81637339 674062 95 44 53 45 9.6 6.7 118.2

4 9.1 5242172 856.1824.2 673859 94 41 54 45 93 6.4 118.2
-8 9.0 464.7153 7.7756.73.4 573051 83 3.6 54 41 85 6.2 108.8
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FE=o A Helie A% T Aot At

o}m] 4=

g

Asp

Thr Ser Glu

Pro Gly Ala Cys Val Met Isol

LeuTyr Phe His

Lys

Arg

Total

11.1
11.4

-2 11.2
4 11.7
8 11.8

5.7
5.6
6.0
6.5
5.7

5.1
5.8
5.4
5.8
5.9

16.7
15.2
14.8
14.6
15.3

6.9
8.3
7.5
7.5
6.9

6.9
4.8
6.7
6.0
6.4

6.2
7.7
7.3
7.8
6.9

3.7
6.5
3.4
3.7
3.5

6.5
5.8
6.4
6.8
6.7

3.5
2.1
3.9
4.2
4.2

5.8
5.3
6.3
6.7
5.8

9.4
9.9
9.2
9.6
9.3

4.6
4.3
5.3
5.2
4.4

5.3
4.6
6.0
6.8
5.9

4.6
4.5
5.0
5.1
4.3

9.5
10.1
10.2
10.8

9.4

8.6
8.7
9.1
8.6
8.1

120.1
120.6
123.7
127.4
120.5

10.4
10.6
10.4
10.1
10.2

4.9
5.5
5.2
4.6
4.9

4.1
4.6
4.7
4.2
4.3

15.6
14.8
15.2
14.3
15.6

6.5
7.1
8.5
7.7
6.5

6.5
7.5
7.1
7.5
6.5

6.6
7.3
8.2
6.7
6.6

3.4
3.9
4.2
3.4
3.5

6.4
6.7
6.7
5.7
6.4

3.2
4.0
3.8
3.0
3.2

5.6
6.2
5.9
5.1
5.6

8.8
9.5
8.4
8.3
8.8

4.1
4.4
4.1
3.6
4.1

5.6
4.8
5.8
6.1
5.4

5.4
4.5
4.5
4.8
5.4

8.9
9.6
9.3
8.5
8.9

7.7
8.8
7.2
7.3
7.2

113.7
119.8
119.2
110.9
113.1

9.8
9.7
9.6
9.5
9.7

4.8
4.9
4.6
4.6
4.2

4.5
4.2
4.1
4.1
4.2

13.8
16.2
15.3
14.1
15.2

5.8
6.5
6.8
6.1
6.5

7.5
7.1
7.4
7.3
7.6

7.3
8.2
8.3
7.3
8.2

4.2
4.1
4.8
3.5
4.5

6.7
6.7
5.7
6.7
6.7

4.0
3.8
4.0
4.0
3.8

5.3
5.9
5.1
6.2
5.9

9.5
9.4
8.3
9.5
9.4

4.4
4.1
4.6
4.4
4.1

5.6
5.7
4.6
6.5
5.4

4.5
4.5
4.1
4.5
4.5

7.8
9.3
8.5
9.6
9.3

7.3
7.4
7.5
6.8
7.2

112.8
117.7
113.3
114.7
116.4

9.0
9.6

9.5
9.0
9.4

4.6
4.5
4.2
4.6
4.5

3.8
3.8
4.8
3.8
4.4

13.1
16.8

14.2
15.3
14.8

5.1
6.1

8.5
7.7
8.1

7.5
7.5

7.6
6.8
5.8

7.7
7.3

8.2
6.7
7.3

3.6
3.7
4.3
4.1
4.0

5.7
6.5

6.7
5.7
6.7

3.0
3.5
3.8
3.0
4.0

5.1
6.3

5.9
5.1
6.2

8.3
9.5

9.4
8.3
9.5

3.6
4.4
4.1
3.6
4.4

5.4
5.4

5.4
5.4
5.4

4.1
4.5
4.5
4.1
4.5

8.5
9.6

9.3
8.5
9.6

6.6
6.5

6.3
6.4
6.1

104.7
115.5

116.7
108.1
114.7

9.1
9.0
9.3
9.2
9.0

4.2
4.6
4.5
4.2
4.6

4.2
3.8
4.6
4.2
4.7

13.2
14.3
14.8
15.2
15.3

6.5
7.7
7.1
7.5
7.7

6.1
6.5
6.5
7.1
6.5

6.2
6.7
7.3
8.2
6.7

4.2
3.4
3.9
4.2
3.4

5.7
5.7
6.7
6.7
5.7

3.8
3.0
4.0
3.8
3.0

5.9
5.1
6.2
5.9
5.1

9.4
8.3
9.5
9.4
8.3

4.1
3.6
4.4
4.1
3.6

5.1
5.2
5.4
4.8
5.4

4.5
4.1
4.3
4.5
4.1

8.3
8.5
9.6
9.3
8.5

6.2
6.0
6.7
6.4
6.2

106.7
105.5
114.8
114.7
107.8

M
H

i

il

=~ =
B

©
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W 4-59. £ FEEE AW BASLY A% F PAolvwie) W
(mg/g)
4 ofr gk g
° g
;]]_ T Asp Thr Ser Glu Pro Gly Ala Cys Val Met Isol Leu Tyr Phe His Lys Arg Total

C 119 7365199 94 40 81 46 7.3556.2 11.4 46 53 4.611.5 11.0 139.1
T-112.3 7.4 6.520.1 10.5 8.6 8.8 4.6 7.75.2 7.7 11.8 6.1 7.7 54114 11.6 153.4
C-2 12.1 8.8 7.720.6 13.2 81 9.8 5.2 815789 123 75 9.5 6.211.5 13.9 169.1
C-4 115 6.6 5.8 18.3 8.8 6.8 7.6 3.9 6.6 44 6.9 10.1 56 7.0 48104 104 135.5

C-8 12.1 7.4 6.6 19.5 11.5 7.9 85 4.3 7349 76 11.6 6.3 7.9 5.212.8 11.8 153.2

C 125 7.36.119.4 10.1 7.7 84 4.2 7249 7.8 11.5 59 7.9 5510.9 11.5 148.8
T-110.2 6555184 95 7.4 87 2.1 694472 108 41 7.1 5710.8 9.9 135.2
C-2 10.7 6.4 56184 93 7.4 86 2.1 694473 11.2 55 7.0 4.910.8 10.3 136.8
C-4 11.3 706.9195 122 82 9.6 2.2 765289 11.6 6.1 85 6.111.5 11.4 153.8

—_
A

C-8 11.7 6.4 5.4 18.2 10.6 6.9 85 1.8 7.1 4.4 7.3 109 55 7.1 5.110.9 10.5 138.3

C 125 736.1194 10.1 7.7 84 4.2 7249 7.8 11.5 59 7.9 55109 11.5 148.8
T-110.2 6555184 95 7.4 8.7 2.1 694472 108 4.1 7.1 5710.8 9.9 1352
C-2 10.7 6456184 93 74 86 2.1 694473 11.2 55 7.0 4.910.8 10.3 136.8
C-4 11.3 706.9195 122 82 96 2.2 765289 11.6 6.1 85 6.111.5 11.4 153.8

C-8 11.7 6.4 5.4 18.2 10.6 6.9 85 1.8 7.1 4.4 7.3 109 55 7.1 5.110.9 10.5 138.3

C 11.3 6.66.1129 7.7 6.8 8.7 2.1 6.24.8 6.1 10.5 5.7 5.8 6.510.4 9.8 128.0
T-1 9.1 5546153 46 55 6.6 1.5 492547 128 43 59 4.7 86 7.2 108.3
C-2 10.7 88 7.3 14.7 6.8 8.1 6.2 24 6.26.3 81 11.4 7.3 58 7.8 8.8 8.7 1354
C-4 109 6.4 58158 7.8 6.2 6.1 1.9 6.14.76.2 11.2 55 6.1 6.2 8.1 8.4 1234

=~
A

C-8 10.7 8.8 7.9 15.8 124 86 6.8 1.4 534.6 82 124 7.1 2.7 7.910.1 8.8 139.5

C 109 6541114 78 6.6 86 2.4 594858 104 55 6.0 6.4104 9.5 123.0
T-1 95 5259112 69 6.4 83 1.9 574656 104 53 57 6.1 9.9 9.1 117.7
C-2 9.2 5371117 76 75102 23 6.86.1 7.1 109 7.3 57 56 7.9 94 127.7

-4 9.2 5171106 83 6.711.2 26 6.4 6.8 6.2 10.5 8.0 7.5 55 7.5 7.7 126.9

C
C-8 9.7 5454125 75 66 75 2.8 576.254 11.2 86 6.7 65 7.3 7.6 122.6

o] , C-2 gz =5

ol =
%+ 2 FEE 8%

y o

\

C: UWALE 4F Fol B, T-1: £ FFE 0.1% A7 A8 47
2 =

+ 2 FEE 2%, C-4 UERES + 2 FEFE 4%, C-8 : Ux

_(
it
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2) SOD f-AgHA4
Pyrogallol®] #}&4ksl  WES-S o] &3ty M5 <3t & FEFE9
SOD FAFEA S SA3 Axe 19 4-29F P2

M

o EitEbs(%)
38 8

Pyrogallololl Ci &+ %

g o83t A
ol AApe] FankSo 104%}95*% b

st AS s =& A #

ol
mlo
1
=

X9,
rir
o
il
=2
ol
£
B
N

P ARAG A Tk
1429 st = Oy (superoxide)

=3 t}. o] HAA FAFE AL
= DNAS} 2jH.e -l Aol MA¥ 4719 A8ty Asls dorli, 7
4 gage] sg do %%Mgﬁ} N7\a, AEee) A Bxsh Auke] whatet

of wro) w5 dov|= A AstA FelE ZestAEER AWM=
superoxide dismurase(SOD)7} Oy AAd #HAstA Hr}l. o] dFo =z
SOD¢te] #8712 vha2Agk AWM S4AE A7 sk o] frAlst
of B4 SOD frAtEA Edeolgt F-Eth

W oage] AnE wW Gk AT SOD FAHEel EAelTel ws o
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2 Ekou 2 Aol Utk 9A9] A% ik ATE 53.1%, Eh A
ZTE 50.1%9 SOD fAtdAel da S u5rt we4s G4 At
Sk,

A2A%E =A892 pH 3.0
9 G0N ShAR Sl AAG el WA U3k, pil 1249 ol AL

OV‘AW *74~~ an Aol FAYFR F ApelE mo] AT A
- 1000 s Aol A 53.3%2] obdAtd s S e Wi FAE T 30%
o] &A% Bk e B Aelyret FA TN 747 95.6%2 66.5%
o] ot iﬂbﬁ Hlot 108 34 el = 242t 69.5%9F 37.5%% of
Al AAel 2 Fom AstEUAL ol Al Sk mE AA
Apel= wimlsk gl

120

100

80

60

40

Nitrite scavenging ability(%)

1 10 25 50 100
Dilution ration

Oz FxE|

% 4-3. pH 1.29] wbgANAM & FEE9] obdAd 2748
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4) v]3 H(Nonheme iron)
Kanner 5+ free ionic iron®] &7}&3FolAl AWitsls dovl= 8 =
Al skl o™, Ahn o= FW XS AWAtstE FXA7]E iron
# iron°] o}Yz} free ionic ironolgtal H a3} v}
a9 4-4¢ YER 4%—@’”0 B 91y FAkstAl R o] & ¥ Al gl BHAS
EEFgA o] Mg Holwor, aa Aee FAE A 2584 2= A9
Aol Ag- AL Z47F 41.29F 40.4%9) EZF IS YeERR oY
10w s]Ajole] o= bzt 20.49F 18.5%° E4S wlth Hol2el g

YEaNE A% 375Y Aloldl 5473 10}0}M51 1 o)ERE AAE 7iet
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