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Physicochemical Characteristics of Marinated Abalone Haliotis discus
hannai in Seasoned Soy Sauce for the Elderly Using Texture Modification
Technology
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This study aimed to develop and commercialize abalone Haliotis discus hannai marinated in seasoned soy sauce
(AM-S) for the elderly by adjusting its texture (hardness) and strengthening its nutritional components. The number
of pounding cycles [ X, 2-14 times] and heating time in a retort [ X, 5-19 min] were selected as independent vari-
ables, and hardness (Y)) and overall acceptance (Y,) were selected as dependent variables. The optimal conditions for
X, and X, were 12 pounding cycles and heating in a retort for 17 min, respectively. The hardness values 209.2x10°
N/m? for the third method and 259.1x10* N/m? for the first method. The nutritional value was 13.1 g/100 g crude
protein and vitamins A, D, and C were not detected. The mineral content was 33.2 mg/100 g calcium and 258.7
mg/100 g potassium. Organisms from the coliform group and Escherichia coli were not detected. Therefore, AM-S
for the elderly was classified as a hardness- and nutrient-controlled product based on the standards and specifications
of senior-friendly foods provided in the MFDS and classified as the first step of senior-friendly foods according to the
standards and specifications of senior-friendly foods provided in the KS.

Keywords: Senior friendly foods, Abalone, Haliotis discus hannai, Texture modification technology, Abalone mari-
nated in seasoned soy sauce

S — 3131 9JTH(Gallego et al., 2022). THAEL A27]s, 4345
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2 ﬁ}—r HAH 5 E) 9I9) AlE) B4 W ok 4R
o WY 2 FHFES XTI AFS DY E
O {451 glom, AZFH(MFDS, 2022a) W SF=-AR]
F2(KS, 2022)04 4 715 2 45 AAISHL Qe
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Al R FEEF N Bl 8 YRS A5 D
FRFAFLE R 53] AP ES HE 31
= 7FAoF 5k, of| e #] A4 F H]Eo] W T, H
& W 4F 5 IF S 2ok gt mhetbA —’FJE%
Z18pAE0) R A Gt Sde 2 glem,
oflA HES EF’*—J Ay vlepyl B, HIEH B, 24,

= 12 Qlth(You and Chung, 2007). =3F AE-2- =
&, A o%h ATz ﬂ RD, 923 9 427
s I QS Bk oy e} Aol Al = e
S A "ﬂ LW A7 X, o | A 7+ F-A4] Sl
ot A A ItH(Kim et al., 2006; Bagarinao NCE,
2020; Yun et al., 2022). 12t} AE-L2 L4 Tl A (tropo-
myosin, paramyosin)= CFf $H3-5kaL o, 4571 &t
Aoz Fujpte] glo] A1 A3k 7HA]7] fizoll(Oteiza et al.,
2020; Lin et al., 2021), 118 ﬂ*‘%gi Aerar] ol
THATL A A 5 RS BAS Ao 2asop
S 140 232 A 7] F AL papain 5 £42 4]
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7k AP 3 a4 9 S A WS sAlo st i, d
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214 T Fheka x2S Bete] ABhAIN] -, AR5l 7
531 DY) A1 Aol A Kt 848 1 @
x50 HEA A ES s o,

o2 gjsto] A HEA AxE I3 B4 F

o

Ao 2L HYskn HARS Fasto] ARG A2
o

4

(= ¢

)

Hm

o
i,%é—lllrzowoﬂm}i

J)«

R

W
AEe 20219 3-69o] Webdw hEa 0]

i
o
2

Fig. 1. Photograph of self-developed a pounding machine for tex-
ture softening of abalone Haliotis discus hannai.

A pBlelo] Ato} 9l BRI Y(Hailotis discus hannai) (Z}
A 7.3+0.6 cm, 2} 2.6+0.1 cm, 2+ 4.9+0.2 cm, 57
43.6+43 g)& FiEt 3 g7k, YA, om Wl A= 2 A5
TS -18°C Y5 31(GC-124HGFP; LG Electronics Co., Seoul,
Korea)o] R+ AME3l3TE FU= 90 9Fx7H(Sempio Co.,
Seoul, Korea), 7] & (Lotte Chilsung Beverage Co. Ltd., Seoul,
Korea), BH4F2-=(Lotte Chilsung Beverage Co. Ltd.), 1154
(NonSon Farm Inc., Nonsan, Korea)+= 2021 4-10gof A}
HE 59 A7) U 4v hERRE Peste] 8okl
EZAA Q] Y E 2 ETk2-2](HPM Global Inc., Seoul, Korea)=
polyethylene terephalate (PET), aluminum (AL), nylon (NY),
casting polypropylene (CPP) A& 2 G4 %] o] Qli= AL 1<)
sko] ARg-5F3iet

H=9ol =24 S et =2/H X2 =
!

g 8ot 18] IR 7ids 913t 24 Ak
gl A 280 QY £tk WL 718k7] $l5te] Separa-
tory funnel shaker (KSS-06; Kukje engineering, Paju, Korea)

9] st HHof 7}2 2.35 cm, A2 2.35 cm, %°] 4.0 cm?l 17
7] A 8] W] FE (7R 0.46 cm, A2 0.46 cm, 0] 0.3 cm
Q1 AZHE 1670, A1) Ajo] 74 0.17 emel 2R)€ 712

2.35cm, A& 2.35 cm, %=0] 0.9 cm& Agksl oh2 Ha}kslo] A}
S3th 212 AE 59 HE7HR] E2]4 A 2 (pounding)
7} 1} o]0} 7] Slsto] =T Aeke 317] WA vl
250] Ajo] ol 124 mm Wke] Feld HelE A4}
o, AdEl= 32 oF 12N, &5 100 pm o2 A5}
ch(Fig. 1).



A[FRTH(22%, viw), BAIG(22%, viw), BHARS 5 (44%,
viw), 11 (11%, viw) D 232K (1%, viw)S E3sko] A=<+
TEOR YEZETA o T3 F 121°CollA] 5-19% F
o} I E2E(DW-RETO-ACE-200 L; Hyosung FMT Corp.,
Daegu, Korea)ol| A 122719} A 2] sko] A 25130tk Al 23t Al
T AY A 7] 2ol A Hatste] 7Y ool A-g-st
Rom, FAE A Re LG FISHA] HELY] S A5
npafsto] Al w2 AR-SHAT

SeedA e =

T Huge] 24 odsl 34 HHSH: 2oy A2
(pounding) 3ot A2] ARKR)e SHMTE A5
AABIRALE o]oA] o] 5 Al A € (central composite de-
sign, CCD)°l| w2t X, (=214 A2 31, 2-142]) 3 X, (A
2] AlZE 5-198)= dv] A9 2E LR ste] SHAR 7
ssfeto] 212} 1179] A B7E R29 M0 2 Azt b o
£ AAIR sho] A skt g ek g Alax
A e A% FEHee =24 A=(@) 9 A= ARK
D W2 Y, (BE) B Y, (FHA 715 E) = SHAEK(Table 1).
de

X+ texture analyzer (CT3-1000; Brookfield, Middle-
boro, MA, USA)E o]-8-5Fo] 1L ZI3HA & A 1A A&l o
gt 7|0l F-otshe s AR EE(KS, 2022) 01 A A AR Al
1R} A 3% ol whet S4Re gelste] SAskA: Al
< 5 mmQ! 9% Z2H(probe)et /445748 ot v
T 10 mm, A5 217 10 mm -9)S o8-8k U=
100 mm/min, Al & &% 20+2°C2 391, &4 Zol= ¢4
3] #E3h= AR SASI WERE ATt -, A3H
QL AF 3 mmel Y7 TrHZ o]§sto] Y4 600 mm/
min, Al & 2% 20+2°CE 393, T2 HE A7 9] T7 30%
7HA] 53] 7% o F gk B gk Al 33 Hatgk
= UER 2l

Table 1. Symbol, experimental range and values of the indepen-
dent variables in the central composite design for abalone Haliotis
discus hannai marinated in seasoned soy sauce for the elderly

Range level
Symbol
-1.414 -1 0 +1 +1.414
X 23 4.0 8.0 12.0 13.7
X} 4.9 10.0 12.0 17.0 19.1

' X, Pounding (times). >X,, Heating time in a retort (min).
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URHMIE2 AOAC (2000) 0l mhet ZA3FAL 2
A7tEAZRY, AL semimicro Kjeldahl, A4
Soxhlet, o2 7141 9]op 0.2 717k SAJ5HF AL, '3
2 100-(2 2T oAy Aol )
= ALteto] eeke el it
bl

0 rlo ox

vleple BlebYl 5[] HZ ek (riboflavin, vitamin B,), L
oJo}Xl(niacin, vitamin B,) H|EFTI C, BIEFRI A, H[EF] D]€]
AR 29} o2 T RS AETH(MFDS, 2022b)o] 1
o} 114 o) 2 20hE 1o o] ©Jgk A o 2 B AL,

2] =218 Shiseido Capcell Pak S-5 C18 MG (4.6 < 150
mm, 5 pm)©] A2l UPLC (ultar performance liquid chroma-
tography; Waters ACQUITY UPLC system; Waters, Milford,
MA, USA)E AR-8lo] o] 5/d-& mieh&:10 mM NaH,PO, &
oH(35:65, v/v)L. 2 3131, 542 0.8 mL/min, =7 1}74-2 530
mm= 245191 0 v 35352 Riboflavin (B,) (47861; Sigma-
aldrich, St. Louis, MI, USA)2 A5}t

rolopalal vleR C2] 79 Shiseido Capcell Pak C18 UG
120 (4.6 X 250 mm, 5 um)©| A2+ HPLC (high performance
liquid chromatography; L-2000 series system; Hitachi Co., To-
kyo, Japan)E AH&-5}0] 0|52 0.05 M KH,PO,: Acetonitrile
(60:40, v/v)ZE 3L, 442 1.0 mL/min, 43S 254 nm
oA BEASIG o HEFEEL niacin (PHRI276, Sigma-al-
drich), Nicotinamide (N3376, Sigma-aldrich), L-ascorbic acid
(255564, Sigma-aldrich)& AM2-3}%ch.

H|E}T] AX Shiseido Capcell Pak S-5 C18 MG (4.6 % 150
mm, 5 um)©| A2l HPLC (Agilent 1100 series system; Agi-
lent Co., Santa Clara, CA, USA)E AME-3]10] o] 5AS of|eh2:
=(95:5, viv)2 3L, 52 0.5 mL/min, &3 1S 460 mm
2 AIA5 0, 52 retinyl acetate (PHR 1236, Sigma-
aldrich)& A5} T},

H]e}Y] D] 7-9- Shiseido Capcell Pak C18 SG 80 (4.6 X 250
mm, 5 pm)©] 2= HPLC (Nanospace SI-2 system; Hitachi
Co.)& AHE-3Y] ol s/ HIEhE10% olehE(9:1, viv)E st
I, 542300 uL/min, SIS 254 mmE AA|5F 0,
32 ergocalciferol (Vit D,) (PHR1238; Sigma-aldrich),
Cholecalciferol (Vit D,) (PHR1237; Sigma-aldrich)< A8}
et
IER

UFXIBHA ] B YA FARE ol U] EAAS A
84F(RDA, 20210114 B oh= of ol 7 ¥ SHibAle= L
o] Aget &, ol A] EAitAIg= E ol 37 Aol
thsho] Tl o] -9 4.22, 2|2 79 9.41, ©hp3lEo] B¢
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TES Y AETAMEDS, 2021b) 54 &
o AR HAAE Alxs}kaL, o5 o]&-3ke]
EAgEE=et B4 7] (inductively coupled plasma spectro-
photometer, ICP; ICP-OES Avio20; PerkinElmer, Waltham,
MA, USA)= &4 3F3ieh 18]l i 9l 7k=59f 2492 Al
oS o]-g5lo] ICP-MS (ELAN DRC II; PerkinElmer, Santa
Clara, USA)=Z AA|3}41t}.
T2 A A(MEDS, 2022b)oll 4] gt ¥ o whet
A A AFEAART AA 0.1 g Fsto] AR 224

7](DMA-80; Milestone, Milano, Italy)2 2415}t
BN, R 2

AU F 4= AEZFZHAMEDS, 2022b)ol] 2% #
o] wskow, it W it ARAIES A%
(MFDS, 2022b)0]] 525 7128 2o wje} AT Al
oo ARl ARG ST} ARG A4S 111 HIE2 ALE
SH3 S 4155551 (MFDS, 2022b) A| 364 9] A| 2= 1y of) wh
2} Al xsi ot

Uikt A8 1 mLE EESHAuiR|(Plate count
agar; BD Difco, Sparks, MD, USA)°| FZFslal, HijoF
(35°C £ 1, 48A17h 3k 5 g =k(colony) S AlSsH o™, A5 3
eieol 314 W2 Batol AHsteic.

ot o A8 1 mLof 7 oA 2] Ao I mL
= At ARG EAL (Petrifilm™ CC; 3M Health Care,
St Paul, MN, USA)o]| 30§ HZ3F & ujok(35+1°C, 24+ 2
A1ZHBh oA, o] 34 7k whgo] olgls ate) 4
2H(red colony)<r, At 2] 79 7k HE=&o] 2013l A9
% 2k(blue colony)& Al538taL, of7o] 34 w45 ko] A

S

W87 A8 9 kol et ME(A a2 H)(GNU
IRB, 2022)0f| wh2} 3= eishal 7] AYrg-&-2] 9] 2](In-
stitutional Review Board, IRB)2FE€] Q17+ At AFAE 9
3k A4 o] 421(GIRB-G22-Y-0004)2 i 21335}
o} tsE7be Rk E o S0 2 Z#E 20-30tH 10
QL2 60-74A4] 10912 o= A= glon, ugzlshy] d
540 34 2A5te] A9 2AM(FE R Fe)S LHst]
flgto] FA7| 27t g A 5, A= dadh e
71 7ol wheh 437, LHE A2 24, dAls] LHE e 15
2 g7elglaL o] & Wt gk e = e Sict
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Fig. 2. Hardness of pounding-treated abalone Haliotis discus han-
nai as affected by heating condition in a retort. "Number of pound-
ing, 12 times. The hardness for senior-friendly foods is suggested
as 500,000 N/m? or less in Ministry of Food and Drug Safety. *Dif-
ference letters (capital letters are each heating condition in a retort
and small letters are each the third method and the first method)
on the data in the mean indicate a significant difference at P<0.05.

H-0]4=2)2 SPSS EA 7] ] (SPSS for window, release 27)
o] ©Jgt ANOVA tests ©]-§-5Fo HAREAISE & Duncan®] th
S AHAE AAIsto] ey Sl

F<nl

"
o
i

=< =
NPT M=Yol =4 HaE flet S AHst

B At Beld e 547t 37K
A

gl Aol & 24]o] ahsl7]of 4

ot w2

e A2es B40R 517 gl AlEe Sa2xrt
118°C ¥ 121°C2 AAstar, ZH2 A ] AlZte] U2 A=s
S 43 A 2ro g E4 A3 Ar= A2t
=25, 18|aL AP Algto] AudE foH o ast
HTh(Fig. 2). A& FAI =7 121°Cof| et 5 258 A
2|3t M E50] 79 Lol 7|7t 7hdsto] A T
o] sto] FASHA el ar 2Ao] galE o] Zafelstol
doluf A& Hrert Asdto], 34 243k gk A2
L= 121°CollA] 2535 o] uf A 2fs}ict.

ojgfgt dmAE A3E arsto] FAIR/IA IS (central
composite design, CCD)ol| e} X, 2 X8 5THA| 2 £33
ShaL Zb2t 119E2] A 55 FARR A o= Al 23t ok ol &
A& sto] AFS X3gk Auli= Table 29} 2t} o] =4
oF T4 WA E A E 54 9 E MINITAB program

;

rE ot



TP EE A= 75 A= 433

(MINITAB Ver. 18; MINITAB, Waterloo, ON, Canada)< ©|
£-51o] RSREG (response surface analysis by least-squares re-
gression) 5 AAISH Tha S50l et 259 =S¥y A
% 7+e] IAIE Maple software (Maple software; Maplesoft,
State College, PA, USA)E ARE-3lo] Z7F 3202 =435}
Shch. Faisel AR(Y)E X (224 A2 5992 49
L41426]4] 14145 o FURE 28] AASHE AFS 1
UL, X, (A 2] A7H2] T 1414014 +1.4147H4
AlEA 0= st A UEH St S84 71 2%(Y))+=
X (2] He] 55)2] A9 -1414014] +1 4140 2 0|53t
5 G203 S5 S el X, (@A) Aol
- -141400%] 04337718) AJA18] Z7hoe AR ek
Qout, ol 3] A%H oz FA3] F7hohe AaS e
tHFig. 3).

PR A5G 34 A3t FEHEQ F=(Y)et
F¢4 7|3%(Y,)2] ATHA|(Table 2)E ©]&-3t¢] MINITAB
program & FE3ISc). AR HE A2 SheIE
of| ek W3- EL Y 4] 0] AR}, o] Ak W bl Thgk -
ol ARE(Y)9 ETH 1S E(Y)7h B AR X, X,
o[ 2}l X *of -2 3F9] a}vto] QIYE 1 a1(P<0.05), Lt
A 24l ol Akl X2 AR, X,)0] 49 214 eholet
(P>0.05) (Table 3).

whebd (Y, @ E9H 7 EE(Y)0] B uggAAl F
O] 214 (P<0.05)& 1 5ko] THA A T 57d 2|43k 91%t
7V WS R Al o] Egluidhel S 7o) A S
ANOVAE-A 0 2 21w 2 A3}l= Table 49} 24t

PRI AE] 374 2SS SRt e Al
AR(Y) U ET 7| B5(Y,)0) 49 AR} ol je] e

[eXe) o

T 7 SE(Y,1e WS m g A A mae] gk ofRg ek
= AT Ao A=(lack of fit test) 2] P-value”} 212} 0.356 2
0.3082.2 H.5= 0.05K T} w=ka1, AAAFRY)7F 42+ 0.978
9 0.9872 %= 1of 717k, model Fro| % 0.0000. 2 1
0,058} Yot A wao] m% Akt Ao eyt
(Zhou and Regenstein, 2004).
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ZA(MFDS, 2022a)3} AR E(KS, 2022)2] 11
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Table 2. The central composite design of independent variables and response of dependent variables for processing optimization of abalone

Haliotis discus hannai marinated in seasoned soy sauce for the elderly

Coefficients RUN o Coded value Uncoded value Dependent variable
assessed by ' X! X2 X, X, Y2 Y,
1 -1 -1 4 7 458.7 27
Fractional factorial design 2 +1 -1 12 7 252.4 4.3
(4 points) 3 -1 +1 4 17 403.8 3.1
4 MMt T 1893 45
5 -1.414 0 2* 12 498.2 24
Star points 6 +1.414 0 14* 12 207.8 44
(4 points) 7 0 -1.414 8 5* 376.8 36
8 0 M489 2732 43
9 0 0 8 12 312.2 3.8
Central points
(3 points) 10 0 0 8 12 325.1 3.8
11 0 0 8 12 308.4 3.9

'X|, Pounding (times). >X, Heating time in a retort (min). *Y,, Hardness (x10° N/m?). *Y,, Overall acceptance (score). *Rounded to first

decimal place.
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Fig. 3. Three dimensional response surface plots showing effects
of process variables [X|, pounding (times); X,, heating time in a
retort (min)] based on response variables [Y, (hardness, x10° N/
m?) and Y, (overall acceptance, score)]. 'X,, Pounding (times).
X, Heating time in a retort (min).

Table 3. Estimated coefficients of regression models for dependent
variables in processing optimization of abalone Haliotis discus
hannai marinated in seasoned soy sauce for the elderly

% v
Coefficient P-value  Coefficient P-value
intercept  315.23 38338
X -103.94 0.000 0.7286 0.000
X: .....3306 0000 01987 0001
XX, 15.65 0.020 -0.2229 0.001
XX, 1.65 0.736 0.0521 0.174
XX -2.05 0.724 -0.0500 0.257

1°2
'X|, Pounding (times). >X), Heating time in a retort (min). ’Y,
Hardness (x10° N/m?). *Y, Overall acceptance (score).

3] W 19.080]gl00, F94 7| TE(Y,)9] HAghe HEgk
(code value)e] 7% 212} 0.51 ¥ 1.410]%111, AA|gH(actual
value)2] 7% 7+z 103] 2 19.080] 1t}

APRSHA AEF AES] F=(Y) R FEA 7E=(Y,)E

=342 9l = 24 o] Bl A A 3l E GA g Al
2471 0.89 % 0. 9401043, o1 ARG ke
123] 9 17.08-0]%l0H, o] 5 A A A2 17
A AEY A= 9 %@L@ 713 %of| gt &A=
217 203.0 X 10° N/m? 2 4.5 0]Qlth. o] & 2|4 24(52 %]
A2l 314= 123] @ IX2] A7F 17.08)S 2835t0] Az 1
Pz e A 9 T3 7|55 242 209.2 % 10°
N/m?, 4.370]QItk(Table 5). whebA], AL 213HA] HEA] A
25 93t 24 B8 A Sleet A Ao A xe 1
P HEA AF-L AS FF o2 2]zt glltk
(P>0.05).

ool Aut n|Fto] ol AA|H P H5HA] HEA] A
£ gt Alxz2A(E A Al Sl g
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3t AL 259 1% 103 N/mZOI 1, Aoz =A%t
209.2 X 10° N/m?o|glom, Al HE Arl 7
Aot AL 8384.6% 10° N/m2o|¢lat, Aoz =
11,265.6 X 10° N/m20.& A} xmﬁr umo}ﬁ% o 72
Al AEA] A 24 o] ASME S-S SIS 4= it o]
At IS HoE wf R XSHA] A B4R A5 (MFDS,
2022a)0| A AR 24 (7 ) 9] 25 71 (8 =2 Aol gt
;(43]_03] 500 000 N/m? 0]0}-) IHOH 0101 7:151;‘%7\1]2‘- oz 7(461—
SFLaL, SAFY 3EE(KS, 2022)00 4 AAIRE 2/ (%)< &
F 712194 AlEo] 50,000 Z3+-500,000 N/m? ] 5}, 26+
A Z 0] 20,000 Z7+-50,000 N/m? 0|3}, 354 AZo] 20,000
N/m? o|sto|HA] F & 1,500 mPa-s o]/) & 1THA| 15 %13}
Al g o8 BREQlr

w
1223
o |o

Table 4. Analysis of variance (ANOVA) of regression models showing the effects of independent variables as linear, quadratic and cross-

product term on the response variables for response of dependent variables and optimal response surface model equations for preparation

for processing optimization of abalone Haliotis discus hannai marinated in seasoned soy sauce for the elderly

y! Y?
Quadratic polynomial model equations 315.23-1 03.94)(1-53.06X2+1 5.65X? 3.8333+0.7286.X, +02. 1987.X,-0.2229.X 2
R? 0.978 0.987
Model ) o0 o000
Linear } 60O 600
P-value Quadratc ) o048 o002
Cross-product } 0724 o257
Lack of fit 0.356 0.308

'Y, Hardness (x10° N/m?)
?Y,, Overall acceptance (score)
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Table 5. Optimum processing conditions predicted and experimental for preparation of abalone Haliotis discus hannai marinated in seasoned
soy sauce for the elderly obtained by MINITAB program

Dependent

1 2
variables Value X X,
4 00 141
Target 203.0 203.0 | I I
454.1
Y2 Coded 0.72 1.41
303.0
19.0
......................................................... 151 .9
“141 00 1M
M L1 |
o a7
v 141 ]
3.8
19.0
2.8
Multiple 0.94
response .................................................................................... s 17.0*
optimization Predicted Y,, 203.0x10° N/m?, Y,, 4.5 score
Experimental Y,, 209.27.55x10° N/m?, Y,, 4.3+0.2* score

' X, Pounding (times). >X), Heating time in a retort (min). *Y|, Hardness (x10° N/m?*). *Y,, Overall acceptance (score). *Difference letters on
the data in the mean indicate a significant difference at P<0.05. *Rounded to first decimal place.
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2022a)00| A= T 7ol FE4 b s Ul yfe R A nE O] A thd=t=t, Bl Al S tid=toll digt 7o =
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Table 6. Hardness, proximate composition, energy, mineral, heavy metal, coliform group and Escherichia coli of abalone Haliotis discus
hannai marinated in seasoned soy sauce for the elderly and raw abalone

Property Raw abalone AM-S'
Hardness Thethidmethod 8,384.6:289.2% 259.145.4°
(x10° N/m?) The first method 11,265.6+391.4° 209.2+7.5°
Moisture 79.0:0.4> 72.110.42
"""" 12.610.2* 13.1£0.2°
"""" 1.310.0° 0.5%0.0°
"""" 2.2+0.12 2.0+0.12
Proximate composition Carbohydrate? 4.9 123
(9/1009) A(gRAE) ND® ND
Dg) ND ND
Vitamin B,(mg) 0.69+0.0° 0.21+0.32
B,(mgNE) 0.5:0.5° 9.80.5°
C (mg) ND ND
Energy* (kcal/100 g) 85.5 110.5
Ca 98.741.10° 33.2:0.30°
) K 483.2+2.3° 258.7+2.43
Mineral (MQIKQ) oo
L 33.1£0.22 10.410.1°
Zn 3.3+0.0° 2.1+0.02
Mo 0.010.00° 0.00:0.00°
Heavy metal (mg/100 g) o 0.160.00° 0.06+0.002
Cd 0.93+0.02° 0.04+0.00?
Viable cell count (CFU/g) 2.4x102 ND
Coliform group (CFU/g) ND ND
Escherichia coli (CFU/g) ND ND

'AM-S, Abalone marinated in seasoned soy sauce for the elderly. 2Carbohydrate (%) = 100 - (moisture + crude protein + crude lipid + ash).
3ND, Not detected. “Energy (kcal/100 g) = (protein x 4.22) + (lipid x 9.41) + (carbohydrate x 4.11). *Difference letters on the data in the
mean indicate a significant difference at P<0.05. RAE, Retinol activity equivalent.
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