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EFFECTS OF HEAT TREATMENT AND PORRIDGE PREPARATION ON
FOOD PROTEIN QUALITY OF ABALONE MEAT

Min Ji Park

Graduate School of Education
Pukyong National University

Abstract

Abalone not only has a feel of the chewy, but also “has a excellent
nutritious ingredient. It's has 15g of protein, 0.7g of fat per 100g edible
portion, and the calorie of the abalone is just 91kcal, we could know that
the abalone is a high—protein, low—far;and low calorie. Beside above things,
it also has 'plenty "of inorganic matter such as calcium, phasphorus and
vitamin.

Until now, abalone .flis._an expensive and scaree .one’ because of an
insufficient output of. the:“natural 'abalone, but.-since 2003 as the
development of the cultivating technology,Korean abalone's production and
export is greatly increasing.

This research contains the measuring digestion rate of abalone and then
examining quality changes of the abalone protein under the different
condition that are heat treatment such as Steaming, Boiling and Roasting,
and time variation(min), also intended to offer basic research data of
abalone evaluating the protein quality of the white rice—abalone meat
porridge

The result of protein digestion rate experiment is as follows.



Abalone meat's protein digestion rate was 83.31% under 2 minute
steaming, and it was the most high protein digestion rate.

Abalone viscera's protein digestion rate was 91.98% under 5 minute
steaming. and it was the most high protein digestion rate. Also generally
viscera's protein digestion rate was low than abalone meat's  protein
digestion rate.

Effect of steaming time on the in vitro protein digestibility of abalone with
viscera was 85.27% under 5 minute steaming and it was the most high
protein digestion rate.

The protein digestion.rate under the boiling condition was 83.99% under 3
minute boiling and-it was the most high protein digestion “rate .
The protein digestion rate under the roasting condition was 84.27% under 2

minute roasting, and it was the most high protein digestion ‘rate. Also as
roast the abalone, the protein digestion rate was getting lower.

The protein digestion rate of White rice—abalone meat porridge was as
follows. White rice—abalone meat porridge was 85.81%, white rice—abalone
meat porridge, with viscera “was 87.38%, and white rice-abalone meat
porridge without sesame-oil-was 85.45%. It show that the most high protein
digestion rate was white_rice—abalone meat ‘porridge without sesame oil.

The protein digestion rate of abalone's meat separated from various white
rice—abalone meat porridge was as follows. Abalone's meat from White
rice—abalone meat porridge was 86.69%, abalone's meat and viscera from
white rice—abalone meat porridge with viscera was 85.77%, and abalone's
meat from white rice—abalone meat porridge without sesame oil was 84.63%.
Hydrolysis degree of various white rice—abalone meat porridges was as
follows. Carbohydrate digestion rate of White rice—abalone meat porridge
was 36.56mg maltose, white rice—abalone meat porridge without sesame oil

was 24.74mg maltose, and white rice—abalone meat porridge with viscera

_Vi_



was 15.19mg maltose.

Generally the most high digestion rate is under the 2 minute heating
condition, and as heating, the digestion rate is getting lower. Also we can
see that adding viscera to white rice—abalone meat porridge, the digestion
rate become decrease. So when cooking or process a abalone with viscera,
it can be raise the preference, but it seems to adjust the volume of adding

of viscera for the digestion rate.
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2. AWMAE BN v TP}
1 Qe wa
2 semi-micro Kjeldahl

AOACH ol wel &2 dd7tedxr

H
H, A0S Soxhletd, 3&& 243 o2 A s tHAOAC, 1990).

22. 49 AY F297}
2.2.1. TA o}lv =4 24

T4 obv=Ake Felker®l Waine(Felker and Waine, 1987)¢] ®wef o}
2t 6N HCIZ'110C sand batholl A 24A1%F 7h23) & Y 553 9L
sodium citrate “buffer(pH 2.2)Z 10ml &3t ofrjiil 254 7]
(Biochrom 20, Pharmacia Bietech.) = +24]8}%1 t}. - Cysteine= 1-octanol,
H,O, 86M urea-EDTA solution, NaBH,& A&l ¥ &&ste] 100°C
FZolA 2A17F WXA%E & 1M phosphate-0.2N HCI solution, acetone,
DTNB/2M Tris-HCl bufferE 7}t 412nmeld F3EE S48
Tryptophan< Spies®?} Chamber®] %W (Spies and Chamber, 1948)] u}e}
I9N H,SO,& ¥ 25Te HAdelA 18A1%F &<t WA 5 0.04%
ATH.

ol

g

A\

NaNO,& %3 580nmelA FFEE



2.22. @& A3} 8 (in vitro)

awd A38(in vitro protein digestibility)2 Satterlee %9 HH
(Satterlee, 1977, 1979)= 743 AOAOH(AOAC, 1982)°o.2 Z=A 3t
gz A 2 = ANRC sodium caseinateE AF£3F 2™, a-chymotrypsin
(41 units/mg solid, SIGMA), trypsin (17,600 BAEE units/mg solid, SIG
MA) % peptidase (102 units/mg solid, SIGMA) €& 34 ImLE 713519
37CAA 1083 7H ®alAZ1 F, Streptomyces griceus protease(4.5
units/mg solid, SIGMA)Z 55CAA] 1027t AL 7eEd] AH S o
pHE A3t th 2ol o8] ALtstsit.

% digestibility = 234. 84 - 22.56X

XiE4 753 2068 52 pH

223 @92 5 &R

gwd 384 (C-PER; computed protein efficiency ratio)i= in vitro
digestibility ¢} 74 olr] =4l A A TS EgiE2 Gl A5 o5 5
2= W o= AOAC (AOAC, 1982 1990) 3ol el 7 4tatalth



3. A8F AR hsRae 2 A

31 AE9 JlsEslE

HAEo]  A3&(starch in vitro hydrolysis)< Singh(Singh, 1982)%}

Xue(Xue, 1996)¢] WHel wet FASATH w4 T JAFsd AXAE

ftlo
2

(50mg)E 0.2M phosphate buffer(pH 6.9) 2.0mlel =] A5 & e
= H, o7l pancreatic amylase(SIGMA; 90 units/mg) 20mg< 0.2M
phosphate buffer(pH-6.9) 50mlel] =¢] WH= amylase-buffer 0.5mlS 37}
3kth. AmylaseE %713k A& buffer 242 37Col A 2A17F incubationdt
% 3-5 dinitrosalicylic acid reagent 4ml= 3 7}3}l4] boiling water bathol
A 5ERE Zhdstar 208%F WY SRTE 256mlE A FeE FH o Fsto
550nmoll Al FHEE =A5% o, blankis Al 57 ¢l buffer solution®
2 At eh. Maltose(JUNSEIL Japan)= standard® 3t ¥4 219

5 o]& Ab&sko] AlZ S50mgoll A sl H o] v maltose®] %F(mg)s 7l

3.2 H3%

#3174 (line spread test)> AAW (81, 2004)¢] WHo= FA453
t}. Line spread chart& 2ol Zo} 2 OHPE T4 Z5 fdd Z=H<ld
22 4F@0mm>x40mm)S F2 F 1 Table spoon@(1omle] AlE =
ATe 50 &9 Aol HE U+,

1& FsFATHA 2 2006).

(80£5°C)= < H 1] A

szdle] 97 Qole Aol B
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4. 3A 2449

AEZI WAL ARFe] BAREE SPSS Z2a#S AEste] §
i, A4 (One Way ANOVA)S AA &, 194 AS

< Duncan®| t%H] 17 AHDuncan’s Multiple Range Test)& &1t}

e
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m 23243 % 3

% wud 1 3ot

1. 4A4g AZe) VYR 24

B oBa

1.1, A5 AR
JHEA B0 Table 13 2t}
sakS 76.61%

O

o @ g4z o
B g Vo) SR

-7 381 %7 Xl

o =A JEb
18.12%, A& (V)2 15.90% 2 549

2 A
EERSTINE =2 P
guld ghgol 23 9 A Uk,
A 2A)Y AL A=A FHem, A5 WAV = 057%=2 B
= ol YERskth
BrEE e AE 2H(A)534%, AE (V) 486%= Ll
S| 12 A8 AH(A) 273%, 18 W) 261% 2 LhERY
Zzt A8 (A 9384%, A5 JA(V) 8817% 2 A% o] o @

Al HERSE
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Table 1. Proximate

composition of edible abalone.

. Crude Carbo- )
Moisture . Crude D Ash Calorie
(%) Protein o tos) VAol (ca100g)
(%) (%)
18.12
5.34 2.73 93.84
A 38l g (5.56) (2.84) (97.71)
(18.87) : : '
15.90 057
76.06 4.86 2.61 88.17
v +0.04 L . N (5.09) (243) (92.37)
\ # (16.66) (0.60) ; ' '

Y100- (moisture+crude protein*-crude lipid + ash)

Data in perenthesis means-gram or-calorie per-100g solid

A : abalone
V @ viscera

_12_



1.2. @92 F2%3%

1.2.1. 74 ofr| =it =4

BARRAIL 29 D 240 F M e w9d 28es duig

HZ(AP) Y WS "7kt AE5EF(APV)S] 4 olw x4t 242 Table 3
of “ERA AT

ARAE(RA)S FH o} x=2kS glutamic acid, arginine, aspartic acid,
leucine, glycine, alanine o2 HAA| ol =4ke] 50% o] 4-& AFA| st L
H 28 2" 7rEs dEA(2SA)Y] o= glycine, arginine, aspartic
acid, leucine, glutamic acid, alanine T2 & XA o}v]i=2te] 50% o]AS
A sFaL Sl

A EZ(AP)e] 9 ofln| A2 glutamic acid, aspartic acid,
arginine, leucine, glycine, alanine £ 2 & A A ofv] »=Ak2] 50% o]AS A}
A&kl Qo S FHUre AEF(APV)Y A% lutamic  acid,
aspartic acid, arginine;-leucine, glycine, alanine =S % 71| o}wn] =2t

50% o]’d= AAstaL St

_13_



Table 2. Total amino acid profile of raw abalone(RA) and
cooked(2min, steamed at 100C) abalone(2SA)

(g/16g N)

Amino acid RA 2SA
Aspartic acid 9.61 10.98
Threonine 4.06 3.93
Serine 4.74 5.47
Glutamic acid 14.59 6.70
Proline 4.10 5.36
Glycine 6.81 12.24
Alanine 6.01 6.58
Valine 4.12 4.00
Isoleucine 3.86 3.59
Leucine 6.84 6.83
Tyrosine 2.51 2.74
Phenylalanine 3.09 3.18
Histidine 1.86 1.88
Lysine 5.80 5.47
Arginine 9.98 11.36
Methionine 2.58 2.67
Cystein 1.46 1.51
Tryptophan 1.09 1.13
Sum 93.12 95.63

_14_



Table 3. Total amino acid profile of abalone porridge

(g/16g N)

Amino acid AP APV
Aspartic acid 9.17 8.56
Threonine 3.40 3.49
Serine 4.71 4.63
Glutamic acid 15.10 14.58
Proline 4.10 4.80
Glycine 6.37 5.94
Alanine 5.33 5.06
Valine 4.80 4.63
Isoleucine 3.84 3.67
Leucine 7.07 6.98
Tyrosine 3.40 3.40
Phenylalanine 4.02 4.28
Histidine 2.71 3.06
Lysine 3.93 3.93
Arginine 8.90 8.21
Methionine 2.24 2.24
Cystein 2.08 2.08
Tryptophan 1.28 1.28
Sum 92.46 90.80

AP: white rice porridge containing abalone meat
APV: white rice porridge containing meat and viscera

_15_



1.22. @94 &3&

k1
ol
ko
ot
E’L
N
)
)
o

Z A3}&(in vitro protein digestibility)
HRyu and Lee, 1985: Ryu et al, 1998).

28 Z7FdA g Aol wE AR duld A3ks WstE Table 40
YR AT A dEAe] @ 4388 (RA)C] 7861%= YEFLO™ 12,
2, 3¢, bwrel 2" Z}FEAl Z7F 82.16%, 83.31%,-82.61%, 82.03%= E}
Som AlE Fholh oAl Aol & H Y TH(p<0.001). °] = 2% =¥ 7t4d
gt AEA(2SA)Y dHd Lstge] 8331%= M =4 YEET 28 S
1Mo 2 THEANTe] Aojd 5 dul Al ashe o] ot

28 7HdA g Az mE AE WAe] d@Ed A3ts W3S Table 5
of Yetiddtk g AARV)Y @A Asks & 7624% % e o ]
2%, 3%, 0ws =®rteal Zhzk 7876%, 79.91%, 80.08%, 81.98%=
trebk o Al 5 ghell g2l 2 Q] akel & YR HH(P<0.001). 5% ~F7HE
Ao WHBSV)el 81.98% = 7t & Tzl AsteSs YE A, §HA
AEAde] @A Ashgo] Bls] Ao did 4582 A ow G
skt 2% ZFEA P ARte] wmE AE A3 WA 3 AR
2 43s WSS Table 60 YEtUAT AA g duld Ashs
81.12%= UEST. 1, 2%, 3%, bwel Z="H7FEAl 81.33%, 82.88%,
84.60%, 8527%= YEWom Alm  Zrel]

(p<0.001). 5% =" 749X 8271%=2 7MY =2 4st&S YeERIth

o] AEA AEWH, A5d3 WY £dA g & 2dd e &

9 7hgA e wd asg WsE Figure 200 UEhileh

(2

é
o

L

e
=
B
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Table 4. Changes in in vitro protein digestibility of abalone

meat. during steaming(100TC).

Sample Protein digestibility (%)
RA 7861 + 0.23"
1SA 82:16 + 0.48"
2SA 83.31, £037%
3SA 82.61 '+ 05"
5SA 8203 + 0.46"

*x%p<0.001
1)a-d superscript letters indicate significant different at p=0.05 by Duncan’s

multiple range test.

_17_



Table 5. Effect of steaming time on the

digestibility of abalone viscera.

in vitro protein

Sample Protein digestibility (%)
RV 76.24 + 0.28
1SV 7876 + 0.12°
2SV 79.91. + 0.44°
3SV 80.08 + 0.18¢
5SV 81.98 + 0.36°

*xxp<0.001

_18_



Table 6. Effect of steaming time on the in vitro protein

digestibility of abalone with viscera.

Sample Protein digestibility (%)
RAV 81.12 + 0.21*
1SAV 81.33 + 0.4
2SAV 82.88. = 0.62°
3SAV 84.60 + 0.14°
5SAV 85.27 + 0°

*xxp<0.001

_19_
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7hEA e =14 HaE 98 S

7HAAEE FoF oo e dwd FAWIE FAs A sFTh

A &52Ee] Boilingell W& @# A A3t&5 Table 70 YEFH AT

AANZ(RA)S @A 43182 7861%% UERon 18 28 38 5&

o2 BIASE AS 77 81.69%, 82.41%, 83.99%, 82.92% = L EFF O A
Frol Al Aols YERAATHDP<0.001). 37 71E A Al A&

auld 438k o] 83.99% % 7M w= A ey

&2 Roastingol]l whe @@ 43L& S Table 8 YERY LT

AAE(RA)S @A 4352 7861%= UEISeH, 137, 2%, 3%, 6%

o2 FHE A 47 82.02%, 84.27%, 81.35%, 79.983% = L EF O™ A

FoFRl Aols YER AT (DL0.001). 25 711G A7 A AEA

@elE 43150 8427T% R 7Y =A UHERO ™ AlZto] XdFE dwd

ashao] dAA 3] Hol

Steaming, Boiling, Roasting®] 7}g A 2] & & did A3k W3l

£ Figure 39l Y EFRSI T

At AES(AR)F A 1A dE53 Fdd el xnt Fr]Fe] 43

teaming *12] ©]2]e| Boiling, Roasting

1‘>

ARt AEF(AP)9] 3% 8581%¢] @A Astgo] YEwta, JUIES
Aol AESe] A9-(AP-) 87.38%= YEwWth WdS H7tetds A

(p<0.01)
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Table 7. Changes in in vitro protein digestibility of abalone meat.

during boiling(100C)

Sample Protein digestibility (%)
RA 7861 + 0.23"
1BA 81.69 + 0.11°
2BA 82.41, = 0.28°
3BA 83.99 + 0.20°
5BA 83.92 + 0.13¢

*x%p<0.001
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Table 8. Changes in in vitro protein digestibility of abalone meat.

during rosting.

Sample Protein digestibility (%)
RA 7861 + 0.23"
1RA 82.02-£ 0.44°
2RA 84.27 '+ 0,25
3RA 81.35 + 0.14°
5RA 79.98+ 0.45°

*x%p<0.001
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Table 9. in vitro protein digestibility of various white rice -

abalone porridge.

Sample Protein digestibility (%)
AP 85.81 + 0.19*
AP- 87.38 + 0.06"
APV 8545+ .38

*xp<0.01
AP : original white rice—abalone meat porridge cooked with sesame oil

AP- : white rice—abalone meat porridge without sesame oil

APV : modifier white rice—abalone meat porridge with abalone viscera
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Table 10. Comparison of in vitro protein digestibility of abalone

meat in the various white rice-abalone meat porridge

Sample Protein digestibility (%)
AP M 86.69 + 0.35"
AP- M 85.77 £-0.41
APV M 84.63 017

*p<0.05
AP M: only abalone”s. meat-separated: out: from original white rice—abalone

meat porridge cooked with sesame oil

AP- M: only abalone’s meat separated out from white rice—abalone meat
porridge without sesame oil

APV M: only abalone’s meat and viscera separated out from modifier white

rice—abalone meat porridge with abalone viscera
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Table 11. in vitro protein digestibility of abalone meat and white

rice—abalone porridge.

Sample . Prot'ei.n. C-PER=*
digestibility
RA 78.61+0.23 1.86
2SA 83.31+0.37 2.08
AP 85.81+0.19 1.90
APV 85.45+0.38 1.87

C-PER=*: computed protein efficiency ratio

RA : raw abalone

2SA : steamed abalone meat for 2 min. at 100C

AP : white rice porridge with raw abalone meat

APV : white rice porridge with raw abalone meat and viscera
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Table 12. Hydrolysis degree of various white rice—abalone meat
porridges.

Degree of starch

1

Sample hydrolysis(mg maltose)
AP 36.56+0.18%
AP~ 2474+0.15"
APV 15.19+0.00°

b significant at"p<0.001
AP : original white rice=abalone meat porridge cooked with Sesame oil

AP- : white rice—abalone meat porridge without' sesame-oil

APV : modifier white rice=abalone meat porridge-with abalone viscera
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AP APV

Line spread(cm) 3.9 3.8 £ 0.1
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