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This study was conducted to investigate the sensory and nutritional properties of vegetable rice porridge made with
Israeli carp (VRP-IC), and to compare it with commercial vegetable rice porridges (controls). The proximate compo-
sition of VRP-IC per 100 g was 82.4 g moisture, 3.9 g protein, 2.6 g lipids, and 0.9 g ash, and had a lower moisture
content than that of the controls, but a higher crude protein, crude lipid, and ash content. In terms of taste, VRP-IC
was higher in umami and sourness, but lower in saltiness, sweetness, and bitterness. The viscosity and hardness of
VRP-IC were 13,117 mPa's and 2,258 N/m?, respectively. The total amino acid content of VRP-IC was 3,537.2
mg/100 g, with the maor amino acids being aspartic acid and glutamic acid. The mineral contents of VRP-IC per 100
g were as follows: 114 mg calcium, 70.3 mg phosphorus, 79.1 mg potassium, and 0.23 mg iron. These were all higher
than those of the controls. The major fatty acids of VRP-IC were 16:0, 18:1n-9, and 18:2n-6, which were identical to
those of the controls. The digestibility of VRP-IC was 86.4%, which was similar to those of the controls.
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50% o)/ +/dskar Qo o] K} 2R A ol 52 50% 1
TFo 2 JLA] Bl o] Qlth(Kim and Kang, 2021). o] 2 Qls}o] 4
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Fol(Cyprinus carpio)q= =2 Atiw A& w2 Jgo=2 7
Al/dol =ob A AAA &2 FA = AL = B4l = (Tokur et
al., 2006; Guo et al., 2014), S-2|Uelo] A= E8.0] A7k} of
GO ® Qe HefAl o g pro] AnlE| Al Qlek ES, o=
th2 o 7o} o] F=(rib)a} olof] AAH Z7HAIZE s Wt
o| oftfe} ZE7pA|9} AAE] o] QLA oF2 F2lof E ok 7t
Al7F ZA AL Qlo] SIZto|ut o g 7HA] 447 AR SR o]
Loy B2 ojE20] Qo) ofFmE Za 1S F2 5
= 74, FHHE R0 RE T, el 7|e A Eol
24 3] o]F 0] Q)11 (Suzuki, 1981; Lee et al., 1997; Kim et
al., 1998), 7714 9] o2 thdol 7ot 42 tig ol =59 4+

oI5| ol FHL 171 elo] lsto] Fehlo] Wetess]
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HEALA] A5Fo](Alyami et al., 2019), -2 2t H554 2
Aol &3ttt o] of o] F2- Aol F5 Fof 8] T4
T 55 &Y 5108 =2 EaL Fol= Ao g, 23171 golst
I A mAd o] theFste] 1 F577F theFslth(Yoon and Hawer,
2008). E3F, S ARS] o) AR o] Wk, 11 o] 8 97}
o} T84, frobAl, T RIBHAL BApAl, A7, wal A, 7k
40 2714) S| 9l o] 2lsle] 22 s, BT
TE, S, A5F 51 22 et 79 Fol SA=L
Qlth(June et al., 1998; Lee et al., 2003). 3}AHE, =Ujol A=
WAl 9 Zu](Choi et al., 2015), 43HKim and Kim, 2010), &
(You and Kim, 2010), 74 3-2] ¥rol=(Lee et al., 2005), =
(June et al., 1998), ¥(Kim and Kim, 2015) 5 sAF=S =+
2 ARS =3 e (Kim et al., 2010) 2 T ZA]--(Jung et al.,
2013) T 22 PAES E83 S AR A= e
W o) 75 S8, e At S Al W 1 54
of thsto] ZARRE A= FrobR 7] o] frt.

2 Aol A= gl 9] & o]-8-2 SR YR AR F)

P~

Ag 748t ol o %] T&H ol 8-S $J5te] Foi %] Ut
% G| thsto] Avingier.

>

iz

0

EH
[=]

M=

FN(C. carpioy= 2021 6Ho]l 48] §L7h W FAAE A
AF tj & of(large size) [A74} 45.1 cm (44.0-46.1 cm)| & 2=
5 2A] 23] KA A 2opito} ALgatoict.

AW 9 ), 9T W ol AAHE B4 2710
)& 4H] utEof| A, vz £2H(Chungeun F&B Co. Ltd., Goy-
ang, Korea) 2 2~7-(Hanju Co. Ltd., Gwangju, Korea) 52 &
kel ol A 2021 6-1090] i alo] AMg-5ch
A=

s Ao A gl ofAiF e HA B4 st 9]
Sfol i AL AT ofAI% AlE-E OAFe] ARk,
CAFe] HAoRAI%, DAY ofil% 9 A% ofj|% T} 28 4%
220214 7-8%e] A= BG4 272 th 2t ] A
Folste] ALGSHHCE. AR kil A% 4%o] T AHeFAe)
Amohae, 71 W 55719 Hele 22 Table 13} ek,

8t0f OfIECl HE

o] opFHe] AZE 913 Fol Ho|2EL AR Fol 2] of
7ot WS AAR o 121°C2 24H E=E(DW-
RETO-ACE-200 L; Hyosung FMT Corp., Daegu, Korea)o]|
A 12087 7helst The Bk, ok F 10 mesh A2 of
psto] A|zskGAT) o]ofA] FFol offEe HEF &7I(WH,
S TRYA; £57, Sl 2E, Selola)e] g

re

(mix) 23 7]Z20 2 §Fo] o] AE 18.0%, 7FE-8<= 60.9%,
A (6:4)] 9.0%, OB (Fof Z1=1:1) 10.8%, WhHs
B 1.0%, 5 0.3%S ZH2) 7tsto] vjghst ujghE 285 g
A9l 1 it o] o] Het 9 3315 Q3| Y EEER 7Y
(121°Cell A 258)3t ths Fdste] Alxskoict.

Ut E 2 oK

ARG E-2- AOAC (2000)01 4] Q1gat i o & 24 35tgch.
%, SRS ARPIEAZY, 22 semimicro Kjeldahl
¥, 2292 Soxhletd W 352 74 5]5hy 0 2 24519
43k SFERS 100-(5 FHe+ 2ok Al ke x)u) gk

+3]8 Jhg) o & AFEsto] e oct
oA AR o] B2 ZE BO) 2 50 FAO/WHO o
Uz kAl 5 o] 1S A-8ote] AFESIITHRDA,
L (T A X 427 HA X 9.02)+H(EH=31 =

3

~~

AR 248 X ARE Jo et al. (2013)0] o153
of wpe} FFol= oF 10 gofl T4 90 mLE 7}stal - H skt 2
o5 YH=E(10,035 @) % Tkt a3kt HAE
of| 2J3} AL Woertz et al. (2011)0] S1g3H 2 of whah A
A2] A7) 100 mLE 548710 A3, 2715 (a-Astree II;
Alpha M.O.S Inc., Toulouse, France)2 7+, #ul, Aok, o

o A0S ST,
He 9 4s

e ol W= 5 °F 500 mLE H]# (600 mL, ©90)°f
Fg ohe- %1% = A|(DVEELVTJO0; Brookfield, Middleboro,

o

Table 1. Sample code, ingredients and brief specification of com-
mercial vegetable rice porridge (controls)

Manufactured goods

Content  Price  Shelf
(g/bottle) (won/bottle) -life

Sample

code Ingredient

Egg (E), Chinese

cabbage, red bell 285
pepper, welsh onion,

garlic, and the others'

Mushroom (M), dry

3,620 1 Year

; 9
-M potato, welsh onion, 420 4,480
Control an the others’ Month
C ................................................................................................................... .
©) Paprika (P), Chinese
-P  cabbage, potato,and 288 3,980 1 Year
L theothers!
Abalone (A), cabbage,
-A  potato, mushroom, 2875 2,980 1 Year

and others’
'The others: onion, carrot, and zucchini.
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B aro = UEr Sl

ArE Fh=rAYd 3E2(Korean Industrial Standards, 2022) wf
MO 2 texture analyzer (CT3-1000; Brookfield)E AME-5}¢]
S48k A5 40 mm X 0] 20 mme] §-7]0f 3¢ 15 mm
7] FAE T A2 20mm YF TREEZ o] &5fo] b
60.0 mm/sec, Z]o]HA 5 mm=E 245 O, A7 2% 9
A0 20+2°Co] 2707 stk

2K 0% RIS oF 24 204 108] 25T 1
Zojgt 2 247k AT LhulA) 8319 e BRgEoR L
e,
Z0t0| At

o]l Ake] AL AOAC (2000)H ol AA =] o] gl ofn| i
SEREE NP L EEERARE LR LR
A& ek HA ] 7heEele 9T BAIE 7R Al1E
ZH(15 Pyrex test tube)ol] W3] 3t ok, o7]o] 6 N HCI
O] AT 7sto] Aa X3t FAlofl WgskaL, o] heat-
ing block (HF21; Yamato Scientific Co., Tokyo, Japan)ol| 4] 7}
H(110°C, 244|7hyste] AAJsEIT. oo A, AA 2] HAl= 7t
THEES glass filter (Aspirator A-3S; Eyela, Tokyo, Japan)
2 7r¢hoj3elal, A3 d-5% 7] (Rotary Evaporator N-1000;
Tokyo Rikakikal Co., Ltd., Tokyo, Japan)& 40°Col|A] 74
235 ] 52 71RE o S 5kelaL, o5 AR E
2 sodium citrate 2 (pH 2.2)& AM-50] 25 mL&E 485}
of A| x5S}, ofn| teAbe] FA12 A 2] HA| o AT of
1] = ARRE-E-4 71 (Model 6300; Biochrom 30; Biochrom Ltd.,
Cambridge, UK)Z o]- 8311 414|191}, o]t} opu] Al 241
Z7A-e AY Z0] 200 mm X 4.6 m, % <% buffer 35 mL/h,
ninhydrin 25 mL/h, =% 34 570 nm, 9459 £33 sodium
hydrolysate buffer2} sodium hydroxide buffer, &%= 32-66-80-
35°CE sF3laL, MHEo] A== 7-$- vho] k2] (membrane
filter)= of 7}sko] ARE-5EGITH

Rl

S

HFAF Al &2-7-+= chloroform-methanol (2:1, v/v) &3 &<
F% |2 3= Bligh and Dyer (1959)%] ®o 2 &
o ARg-StITh Al B4 223 AlRf ARk
33521 methyl tricosanoate (Sigma-Aldrich, St. Louis,
MO, USA)E 1 mLE 7}t th3 14% BF3-Methanol (Sigma-
Aldrich) 89S o] 83510 AOCS (1998)4] o] whe} A1 A8}t
=, AARS Y EEE 0] 7hstoll AA 2R A2 E o]
So] AHRAF W E o AH| 235}8} S0 capillary column (Supel-
cowax-10 fused silica wall-coated open tubular column, 30
mx0.25 mm Ld.; Supelco Japan Co. Ltd., Tokyo, Japan)©]
A2 gas chromatography (Shimadzu 14A; carrier gas, He;
detecter, FID)E o]-8-5}o] H413}¢c}. ouf 4272 injec-

RS

tor Y detector (FID) @55 2% 250°C2 3}91, 24y 2=
£ 230°C7HA] $2A17] vk 1587 S48t Carrier gas
+ He (1.0 kg/em?)& AR8-81%1 12, split ratior= 1:502.2 8}
o}, AR A HARe] F 2 Al = 0] 7-9-2h 5 Uet 2o A £
A3t 32 A|HHak(Sigma-Aldrich) ko] M-S A7k} H] s}
o] A

2718
5710 B4 G ARENE A RS FAALSIL, L ohe
=, 7719 14

Kim (2014)0] A3+ ofl wheh Al skt
& A -8R A 2 E fI5ke] H|ZE 73] 7] (teflon bomb)of] 71
Za 1 gt F7148 B8 155 A4 10 mLE 7FsaL 420
A 1504 FRF RRAIY] th3 Al &) 9P EellE flsto] =
£ Fal7]1E dHlAF] ok, 7FETO & 150 £ 5°CollA] 400+
ZE7HERE b w = 2 Goo] | wf7hA] A A A
£33t} olojA] HlZE Ha7] o ZAE Hol =S AlAstH
L, F745 €0l 100 +£5°CollA] AAte] 1 mL Jer} == &
=]

)

;

71

ali1, Alge] 9l BalS $jsto] BZE Hal7]e] W, 7}
150+5°C, 400+)5h= g5 3t W of RbEskgich 7714
48 AR gL BLE Hal7]9] Wikl | mL Y=t B
0 a1 o 2% Aol o 2 At g, o3}
1 748100 mL)3te] | 2515c}.

77140 2A4& o 7714 9] 79~ ICP-OES (ELAN DRC
II; PerkinElmer, Santa Clara, CA, USA)°], 0] F7]2¢] 74
£ ICP-MS (Nexion 350D; Perkin Elmer)o]] A] & &<1(50 uL)
& FUT tha AESA(MEDS, 2022)0] AJA = o Sl =7
(carrier gas, argon; RF power, 1,300 w; plasma gas flow, 10 L/

~

W2 o fr pe N

min; auxiliary gas flow, 0.2 L/min; pump flow, 1.0 mL/min;
pump speed, 100 rpm; nebulizer gas flow, 0.55 L/min)o]| ok
2} AT,

A3lE

22352 Hur et al. (2015)0] 15t ¥ o] whef 242ef 4
SJol(Eel, 9lel, 270, GFN) S Axste] ATt 3,
7] 284 200 mL AFF S T0] vkt AR 5 gol B
oi(saliva) 6 mLE H7}o}iL vh el we & shebe
(Parafilm M-996; Navimro, Inc., Seoul, Korea)2. & A&
gtAF QS W8S § 37°CE M"Y shaking water bath
(SWB-10 Shaking water bath; Jeio Tech. Inc, Daejeon, Korea)
of| Al 27 8] wREAIZI A SEZF ABFAIFA T 919] 48k 7
of| A apA| gt Alzell 919 12 mLE gof 2 &efstal U
S} t}-S- shaking water bathol| 4] 23] IRFA| 7| WHA 24| 7F 4
StAIZAT olaf] pH7E 3 oo & A58 6 N HClE o]-8-5)
o] pHE 3 0|5tz 2 slgict. 24 W thae] Ask 7t
flofA A&A o7 AskAe|H AdlEo] 4% 12 mLef
F9) 6 mL, 191 FEHIe 2 mLE o] EFela et o
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< shaking water bathof|A] 1%d3] shaking A|7]FHA] 2471 4
SHAIZIT oleff pH7} 5 o]sto] ALt 8 o]4fo] =W 6 N HCl}
6 N NaOHE o]-8-5}o] oFA] Hi= oF dzhe] o] d 4= 9l
Al 2ASGIT A7, 91, &8 2 i s Ed Al Ee 4l
=2(12,000 g, 155)5to] 4FH2 we|al, d-& 1y =3 4
Z3kle} Ashg2 A3} A Fkol gt A3 & FRF] A
H]8(%) =2 3}tk

SHXzZ

A1 Al g dlolelo] BEEA 2§07 A%

Fol4==5)2 SPSS FA 9 7] X|(SPSS for window, release 18)
o] 2Jg ANOVA testE ©]-8-5F0] FAREASH ¥ Duncan®] tf
F91243& A slel ek
2w oy
Ut =4

AA] gFo] ofAlS(VRP-IC)S] YRt B4 A& shafart
oY & A Bttt AJA| gFo] ofAfl= 100 g & UNHdE &
g} o[ x| 9] AIE Al ofA S A% 4E(C-E, -M, -P 4 -A)

3} v] W 5ko] A E Auk= Table 29} 2o} oFfl5 100 g B9
AWM e Al aFo] o fi59] 79 2 82.3 g, 2kl
Z39g ZAH26g 3E 09 g, ©53H= 10.3 go]QlaL, Al
7 op = A|E 4% AL 45 86.0-87.9 g (F+ 87.2+0.9
g), ZTHHA 1.1-1.7 g (B 1.4+03 g). 24 0.2-09 g (
Bt 0.5+04 g), 3 HE 0.6 g, €43 9.8-11.5 g (F
10.3+0.8 g)o] Ut} oF 5 100 g T2 LW ohd=2 AlA
aFo] ofAj&o] Al ofAfjE AlEol| vlste] oA o R Eo
78§ RkAL(P<0.05), 2, 22 9l 3] 2] A w3ke
™(P<0.05), ©3Ha9] - o529 #¢] well 318l olet 2
o] Al oS A|E 40l H]sto] AJA] gFo] o S9]
A, 229 2 3 E ol w2 A2 ol WA 2 o E

AlSla Aol (e, A=), 8, 78 D 2% Bt A71E Y

Sourness

Bittness Saltiness
—&— VRP-IC
-o- C-E _
= cM |8
acpP [§
Sweetness Umami -o- C-A

Fig. 1. Comparison on the taste intensity of vegetable rice porridge
with Israeli carp Cyprinus carpio (VRP-IC) prepared in this experi-
ment and commercial vegetable rice porridges (controls). 'Sample
codes (C-E, -M, -P, and -A) are the same as shown in Table 1. ?Dif-
ferent letters on all the data in the same taste indicate a significant
difference at P<0.05.

7] wj o] 2} whekE] ¢ rh(Kim and Kang, 2021). QW& 3k
< B2 AT AA gFol oFfiE 100 g B9 ol v A= 80.0
keal2 A7k o= A Z(Ht 50.4+4.9 keal)H T} =9k=t),
ol oA o] Tefsh= a2 AW 9 ghShEi) 2
F71/d o] B Eo7] wlZo|2 dhetkE it

o= EAM
O /| o

AA| gFo] oFS(VRP-IC)9| 5 5402 At of 9Jgt ot
£, 725 Awe Wwol ofat 274 S4oR Anul.
A A BFol opa=0] Alnt, A, ZHATE, Tk A ute] gk ot
g A 2 ST vk Al ofAfi S AlE 459 Bt v
wsto] A A= Fig. 13 2ok AlA| 3Fo] opfj<&a} Al
oFAfiE A& 49 vt Zrie= Algto] 247+ 7.8 level % 6.0-7.3
level H¢, #uto] 22+ 5.0 level ¥ 5.4-6.7 level Y, 720k

Table 2. Proximate composition and energy of vegetable rice porridge with Israeli carp Cyprinus carpio (VRP-IC) prepared in this experi-

ment and commercial vegetable rice porridges (controls)

R _ Proximate component (g/100 g) Energy?
ice porridge X . —
Moisture Crude protein Crude lipid Ash Carbohydrate?  (kcal/100 g)

VRP-IC 82.3+0.4* 3.9+0.0° 2.610.2° 0.9+0.0° 10.3 80.0

-E 87.0£0.3° 1.7£0.00 09+0.2° 0.620.0° 98 53.3
Control -M 86.0£0.0° 1.240.0° 07+0.1° 0.640.0° 15 55.9
©) -P 87.9£0.0° 112012 0240.1° 0.6£0.0° 102 46.0

-A 87.8+0.3¢ 1.60.0° 0.2+0.0° 0.6+0.02 9.8 46.6
Mean 87.240.9 1.440.3 0.5+0.4 0.6+0.0 10.3+0.8 50.414.9

ISample codes (C-E, -M, -P, and -A) are the same as explained in Table 1. *Carbohydrate (%)=100-(moisture+crude protein+tcrude lipid+ash).
SEnergy (kcal/100 g)=(proteinx4.27)+(lipidx9.02)+(carbohydratex3.87). “The different letters on the data in the column indicate significant

differences at P<0.05.
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o] ZF2+ 7.5 level U 4.6-6.2 level H ¢, ©Hto] 27 5.0 level 50 4,000

2 5.3-6.7 level 9] 2 221to] zFzF4.9 [evel & 5.3-5.7 level 2 . ) 3,208°

welolgie. olof g ol %] ARl gt 4w A% § V) = s000 &

2 ulRo] Bol Al o] o Fe] G gl AT OBAF Al % sl 2z 2B | Lo 206 =

Fo| g ol vjsto] fejHom AL R AR A% & & e 2000 2
o [}

SATP<0.05), T, Tok W 5k0] A9 ol Aok qletet ) 157 g

(P<0.05). olo} o] AlA| &0l opfZo] Al op% A v F TP osfll 1000 B

sho] Zhalgko] ek 2o gole] A7l Qlgt gl dlarel o 8

grolg} TehE]Ql 1, Yo ke Aled o] Ayleko] Q7] wli 0 ‘ ‘ ‘ ‘ 0

ol k2 Tigke ol o] 7k Qlste] ofFe] Thiko] Afry 4 e e e e &
o2 3| M%7 wjFolat BtE gt o]Ake] Al o o)t Control’

oFj=:2] S e AR n|Fo] Hop AA| gFo offi=e] Bh
Al oFiS: A2 Yol Blsto] &t T, 28k Fo] wod
A AL Algko] ot 73 Ao = A G

AA oot obfiSo] 22 (HE B A)ye Al obAliS: Al
F 4% vwsto] Al Avk= Fig. 294 Ak oS
== XA gFo] oFZ0] 79 13,117 mPas&, Al o= A
F 421 10,517-37,333 mPa-s ' {ofl A}, o] &} 22 oA
9] Aol tig At 4 Y] dF=E ASAAT,
FEe] A7l of7t FaFel o A gloelet Tt Qiet. ofAl =

Fig. 2. Viscosity and hardness of vegetable rice porridge with Is-
raeli carp Cyprinus carpio (VRP-IC) prepared in this experiment
and commercial vegetable rice porridges (Controls). 'Sample
codes (C-E, -M, -P, and -A) are the same as shown in Table 1. *Dif-
ferent letters on all the data in the same item indicate a significant
difference at P<0.05.

o] Azl FFo] ofj&0] 2,258 Nm? 2.2, AT o3 459
2,081-3,298 N/m? 1 910l QASATE. o/d9] gFof ofafj5] M=

Table 3. Total amino acid contents of vegetable rice porridge with Israeli carp Cyprinus carpio (VRP-1C) prepared in this experiment and

commercial vegetable rice porridges (controls)

i i Controls'

(Arrrg?%gcslg VRP-IC -E -M A
T 1907 (43) 506(36) . 35.1(36) A4 38)
val . 1965(6) 869(61) 571(68) AT T
Met e AR 287(20) 2092T) _238(19)
e N706(48) 851(46) . A13042) .84 62)

. Leu 287.4 (8.1) 116.3 (8.2) 79.8 (8.1) 100 1 (8 0)

Essential e SRRt th st AN sl Sceosl S
Phe . 1028(46) 781(55) .584(59)  899(58)
His ... 869@%5 = 31522 = 21622 268@21)
8) ) (39) it
Arg 234.2 (6.6) 96.6 (6.8) 70.2(7.1) . 95.4 (7.6)
Sub-total 1,638.5 (46.4) 613.9 (43.2) 422.4 (42.9) 402.1 (41 534.8 (42.5)
Asp 368.2 (10.4) 121.2 (9.6)
Glu, Cams(7e)  asaean)  2128@le) 28 .2518(200)
Pro, L T4049)  B4T(@45)  459(47) L

Nonessential ~Gly. .2831(80)  915(64)  623(63) L 1051(84)
Aa ..2455(89) 82 1(68)  603(61) ‘.‘,‘,‘,4@75(7 0.
Tyr 33.8(1.0) 14.2 (1.0) 23 2 ( ) . 24 4 (1 9)
Sub-total 1,898.7 (53.7) 811.1 (56.9) 562.5 (57.1) 574.5 722.5 (57.4)

Total AA 3,537.2 (100.1) 1,425.0 (100.1) 984.9 (100.0) 976.6 (9 1,257.3 (99.9)

ISample codes (C-E, -M, -P, and -A) are the same as shown in Table 1.
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(13,117 mPa-s)e} A=(2,258 N/m?)Q] A7}2 A EZ
KS H 4897 (KS, 2022)0] 3183 218} 41 %o tat B4 7[5
AR ot A3 TAR 50,000 23+-500,000 N/m? ©]5}), 2G|
(20,000 23}-50,000 N/m? 0|5}, 35H| (=7} 20,000 N/m?
oltolofol 511, HE7} 1,500 mPa's o Ah)oll H831S
3ebAlo]) gL, 4ot B HAE Ao ®
AL Bk A8 o] 71 9 ol whet A 4
Ao g s sHe A1 0] 7 = (MFDS, 2022) (500,000 N/m? 0|
ahyoll 851 Aol AT Ao ekt neta, A
A o] o|F0] ZAZHe ANkl BRo| L, AEe} HEo
Thas Hoket ok Sol AR 27 BA7} gl FAIEole} @
w9l

JdY E4

AA| ol oFS(VRP-IC)S] Y 542 Fotlieit A,
71 R A A S Ao R A H QLT AJA| o] ©

N59] & EA= FotieAte = A E A, o] 5 Al of
= Al 45 vl aLsko] A A k= Table 33t o). o5
100 g & Folr|ieil FFhE AJA] gFof offi559] 74§ 3,537.2
mgO 2, A7k of % AE(976.6-1.425.0 mg % 1)e| 15t
2.5-3.687} %0k 240l 7h et ol ek 2ol o] ofahzo] Alw
oF| % A1 450l H]5}o] Fofu| Ak gkl 1 AL Tkl
ARQ ol A4 AR Te] 18%S HIeiel7] volet
FeFE| ol oF% 100 g 5] 50 oful Ak A|4] 7] of
A =52] 73 aspartic acid (368.2 mg, 10.4%) 2 glutamic acid
(633.5 mg, 17.9%)2} 7-2- 20| 9131, A7 oF 2 A E 4% T
Sk 3Q olu]i AR aspartic acid (95.4-131.0 mg, 9.2-10.1%)
4! glutamic acid (212.8-343.3 mg, 20.0-24.1%)=, &7l 9l
of FUSKA O, Pt 24 ul9] 9 Kol 7} Uik of A%
100 g o] Boobulet G a0l op%e] 4% 1638.5
mg (46.4%) 0.2 Ayto] o7k ]3| 4501 Lo, Al o
W2 A|E2] 402.1-613.9 mg (41.0-43.2%)0l| H]3}o] ek}
270l lo] B Eqhth. 3HE, AA| gFof o] Al1AR
ofaARe: HAT51A] Ok tryptophan: Al elgheh FHol]
=41 methionine (73.1 mg/100 g, 2.1%)0].2.H, o]+= A
7 op% AlE 452 Al AIgoF A methionine, 14.9-28.7
mg/100 g (1.5-2.1%)]7} U519k 9, oFA1% 100 g
9] A FA|gtotn| L Ako]H A (Kowieska et al., 2011; Tomicic et
al., 2022), o]l 0] A kol| Tolal 2 (Suminski et al., 1997)..
2 92| ¢4 Q1= lysine} threonine?] T} 2412 AlA)
gFo] ofal|Z0] 2}2}276.3 mg (7.8%) 2 150.7 mg (4.3%) 0.2,
At oF 2] 2+2} 35.8-60.1 mg (3.7-4.2%)°] Bl5te] gaf
3} 240] A B9LT) WebA, S 74 02 he Selike
Au|RS0] Al ofA) % ABHTFE AlA] ol opE-S 27
A FIRIT G ™2 (balance) S o] o] oj#lo] o] 7
-4l Al o)zt e Al = ekl

AlA BFof offjE0] F7 1A (H4, 9L 2R, A) S 1
ThS Al oFAfiE Al 450 F714 kg vlasto] 4
A= Table 494 T, oFAfi5 100 g T2 2 9
A A gFo] ofaf =0l 217 114.0 mg & 70.3 mg o &, |3 oF|
% 459 7174 9.8-14.1 mg §19] % 3.7-11.1 mg {9JHt} 2t
7 8.1-11.64H 2 6.3-19.08} 1 9] = o oJu]7} 9l 3ich. THH,
OFA|Z 100 g G2 Z3} 1 9 MFDS (2022)0 4] AJA|
Skl Sl A 919 A A3 712 (=5 700 mg)el Bl st
o] AA| gFo] oFf| %2 ¢ 212} 16.3% 2 10.0%0] sdsted,
o] 9] Y A% 71550l 7IHHE Ao, Al opd S A2 7
9 7¥71 1.4-2.0% WS 9 0-1.6% ]l sdate] o] 52|
F 2% 71%50] 71 =] 4] kot e, 22 =4 41
A A, 25 53t oo Al o] Als A, 5aa
3}, @l F-atof Fofsh= Ao & dElA 9lal(Jernigan and
Resta, 2014), ?1-& =2 9] A7} -4, A2 o A] AL, Al
saf, SHAHRNA, DNA), ATP, QIAH, Qe 5] -4 4
, B4 S5 FHat A Y AHY 7] H ol Holst= A
2 &4 A th(Anderson et al., 2006). ok = 100 g B2 2
S Al aFo] oF 9] 49 79.1 mg o=, AT oS A
3 3%0 745 FHFel 19.3-55.2 mg MY T 1441802 =
of om]7} ISlth. gH, okl 100 g 9] 28 o> MFDS
(2022)°f A AIAIBFIL Q)= ZE DY AF7154(3,500 mg)ol]
ulsto] AA| gFo] ofa=9] 7-9- 3.3%¢] EasaL, Al oFA|
= AF 359 T 0.6-1.6% W 9lol Exlsto] R ZEo
VG A% 715 BAE 7|Hsl] of 2 S-of et wehE Slok ARt
Hog g AN A7) B, A AFEY 24, &5
o] =23t o|¢h, A1 ] A=A T, HEF uiEof o
Sk Zlo2 d#A lti(Kowey, 2002; Palmer, 2015). oF)
= 100 g FO] A g2 AlA| o] of 2] 5 0.23 mge
2, Al ofiE AlE 359 A 1 0.15-0.21 mg H 9j )
L1-1.58 2 =kct. $H, oFxl|S 100 g 32 A k> MFDS

A o2 4
>~ Y
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Table 4. Mineral contents of vegetable rice porridge with Israeli
carp Cyprinus carpio prepared in this experiment (VRP-IC) and
commercial vegetable rice porridges (control)

Rice Mineral (mg/100 g)
porridge’ Ca P K Fe
VRP-IC 114.0¢1.2%2 70.320.9¢ 79.1x1.0° 0.23+0.00°

-E 11.8+0.0° 10.0+0.0° 55.2+0.2° 0.15%0.01°

M 14.120.1°  11.1:0.1° 19.3:0.0° 0.17:0.00°
Control ..................................................................................................................
P...9900 NP .ND_..ND .
A 98:0.0°  3.7:0.0° 35.9:0.1° 0.21+0.00°
Mean 11.442.0  8.3t4.0 36.8+18.0 0.17:0.03

ISample codes (C-E, -M, -P, and -A) are the same as shown in
Table 1. *Different letters on the data in the column indicate a sig-
nificant difference at P<0.05. *ND, Not determined.
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(2022)°f A AABEAL Ql= A AU AF7121(12 mg)ol| =5}
of AJA| gFol o2 #¢-
9] 95 1.3-1.8% H ol Esto] B5F H o] ook 147 7]

5 &7 el ojzs-ele) o

£ BRI DR wA 234

1.9%, 1231

-4 2~ (myoglobin),

Al oF S Al 4

chE|9ich e o R He
& ol Al

= 7171

Z>(hemoglobin) %

1l catalase?] 8 14

o= delx oot

(Aggett, 2012; Wessing-Resnick, 2014). 0]} o] opjj559]
Z—_}‘E‘ o] Zh5 W A ko XA gFo] ofafjEo| AlT o< A

ol vlsto] &
2] 5ol ok

T W /\1_.

gro] ool ], | =efn] 9
gFo] #o| ~E(paste)7} 18% FH-3-5%17] Wi

Table 5. Fatty acid contents (g/100 g) and composition (%) of vegetable rice porridge with Israeli carp Cyprinus carpio prepared in this
experiment (VRP-IC) and commercial vegetable rice porridges (controls)

Fatty acid

VRP-IC

-E -M -P -A

12:0 0.5 (trace) 0.5(0.1) - 15(1.2) 3024
14:0 45.4 (2.0) 1.6(0.2) 1.7(03) 25(2.0) 24(19)
15:0 51(0.2) 0.2 (trace) 0.2 (trace) 0.2(0.1) 0302
16:0 4403 (19.2) 99.7 (14.4) 84.1(13.6) 29.1(23.3) 289(224)
17:0 6.2(0.3) 1.2(0.2) 1.0(0.2) 0.3(0.2) 0403
18:0 74.8 (3.3) 323 (4.7) 14.6 (2.4) 4.5(3.6) 5341
20:0 2.0(0.1) 2.2(0.3) 2.1(0.3) 0.2(0.1) 0403
21:0 1.4(0.1) 0.4 (0.1) 0.1 (trace) - -
22:0 0.7 (trace) 1.6(0.2) 0.8(0.1) 0.1 (trace) 02(0.2
23:0 11.2(0.5) 2.4(0.3) 0.1 (trace) 0.2(0.1) 06(04)
24:0 0.4 (trace) 0.7 (0.1) 1.0 (0.2) 0.2 (0.1) 0.3(0.2)
Saturated 588 (25.7) 142.8 (20.6) 105.7 (17.1) 38.8(30.7) 41.8 (32.4)
14:1n-5 2.1(0.1) 0.1 (trace) 0.2 (trace) .1(0.1) -
16:1n-7 181.0(7.9) 13.9(0.6) 2.2(0.4) .7 (3.0) 06(0.5
18:1n-9 965.1 (42.1) 190.8 (27.5) 185.5 (29.9) 35 6 (28.6) 305(236)
20:1n-9 56.5 (2.5) 3.6(0.5) 15(0.2) .1(0.9) 0302
22:1n-9 3.2(0.1) - 0.1 (trace) .1(0.1) -
24:1n-9 2.7 (0.1) 0.1 (trace) 0.1 (trace) .1(0.1) 0.1 (0.1)
Monoenes 1,210.6 (52.8) 198.5 (28.6) 189.6 (30.5) 40.7 (32.8) 31.5(24.4)
18:2n-6 289.4 (12.6) 324.5 (46.8) 315.8 (51.2) 40.8 (32.8) 524 (406)
18306 25(0.1) - o : R
18:3n-3 36.9 (1.6) 26.2 (3.8) 6.0(1.0) 21(1.7) 2721
20:2n-6 9.6 (0.4) 0.5(0.1) 0.3 (trace) 0.2 (0.1) 01¢0.1)
20:3n-6 6.8(0.3) 0.3 (trace) - 0.1(0.1) -
20303 25 (0.1) : : o R
22:2n-6 9.0(0.4) - - 0.1(0.1) -
20:5n-3 53.7 (2.3) 0.1 (trace) - 0.7(0.6) 02(0.2
22:6n-3 81.7 (3.6) 0.6 (0.1) - 1.1 (0.9) 0.1(0.1)
Polyenes 492.1 (21.4) 352.2 (50.8) 322.1(52.2) 45.1 (36.3) 55.5 (43.1)

n-6 317.3(13.8) 325.3 (46.9) 316.1(51.2) 41.2(33.1) 52.5(40.7)
n-3 174.8 (7.6) 26.9 (3.9) 0.3 (trace) 3.9(3.2) 3.0(24)

TFA® 2,290.7 (99.9) 693.5 (100.0) 617.4 (99.8) 124.6 (99.8) 128.8 (99.9)

TL* (%) 2.6 (87.8) 0.9 (81.6) 0.7 (87.0) 0.2 (73.3) 0.2 (85.9)

ISample codes (C-E, -M, -P and -A) are the same as shown in Table 1. 2-, Not detected. *TFA (mg/100 g): Total fatty acid. “TL (g/100 g):

Total lipid content.
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AA Frol oS5 ] A ok 9l 2/ S A EQYA, o]
Al oF S Al 4553} Bl alsto] A A= Table 59F 2
ok, A7) o] ofaZ:0] A upAte] 54 EEA UMK saturated
fatty acid) 115, L7HEE3FA]"4Hmonounsaturated  fatty
acid) 6%, th7EESFA| WA (polyunsaturated fatty acid) 95
o] H UL, T 2,290.7 mgo| o, 24 U7
Aol 52.8% % Auk oS ApAste] 7P #AL, v
2 EZIAAH25.7%), 7R A RAH21.4%)9] =03l
o} SHE, Al oS AlE 450 A4 24 CE,-M 3
-PO] 7 th7 s ahA Aol 36.3-52.2% W= 7H =8k
A, o ® A7 SPAHAH24.4-32.8% W), ESHAR
AH17.1-30.7% ) O] =0l lem, T T Al oS A%
ol C-A%] - 7 sbAAto] 43.1% % 7 =34aL, o
S0 R S AK(32.4%) B U7HEESHAAH24.4%) 9] <=
o] qltt. o) e} o] Alg oS Al 453} AA| Frol obAS 1t
off AFAE 2/du]of Qlof EHds] Ato|7} A= A oFAfiE Al
25 A ARARSY F7 U 0|9 #idnlee] Abo| Ui
ofe} THE Ut} o] A A& s T2 AARE Al
A wFol op St Al oF A5 Al 450] R EIAHAL
16:0 (-2} 19.2% 9 13.6-23.3% <)), L7H=ESpAFAR]
18:1n-9 (217} 42.1% 9 23.6-29.9% W), th7He 3232 HhAk
2l 18:2n-6 (Z}2} 12.6% 2 32.8-51.2% W9t 72 3F o=
ol ZHol7F fIR1AL, oFAfi 52 Frol HAIglo] K o]= 3
& Aol 278l A AFARS] 70% o)== AHAI Bk

oh, oFA= 100 g 5ol st A7 7150l 7= o
XA Q1 ou|7}-3 AR 18:3n-3 (a-linolenic acid), 20:5n-
3 (eicosapentaenoic acid, EPA)} 22:6n-3 (docosahexaenoic
acid, DHA) 3t 9l 242 A1) o] ofa%0] 4% 217} 36.9
mg (1.6%), 53.7 mg (2.3%) 2 81.7 mg (3.6%)°| oL, A
ook AIE 459 79 22 2.1-26.2 mg 9, not detect-
ed-0.7 mg 9] 9 not detected—1.1 mg o] T} g1H, of
52| EPA9 DHA ¥F2 g=5¢19] 19 EPA®} DHA 9%
712 €1 330 mg (MFDS, 2022)°f H]3tof AJA]| o] oFf=2]
785 41.0%0°1 sFstA oL, Al o< 45-2] 7% 0-0.3%
WA= 78] A=kl sigshitt. o]k 22 A= o5 EPA
©} DHAE 2 373l Sl ke ok v e =29
ARG ek it Ble-] Ato] wjzolet ke itk whebA,
100 g 43 5oll &7t EPASF DHAS] A7 715732 AAl o oF
H=2] A5 A = A] Gt FAS A ofy itk 11
2L, A2 A 5ol 9]t EPASE DHA S| 77572 74-¢-
7Idjst7] ofel-p-2let TetE Riet. h, EPASE DHAS} 22
Q713 APGARE Aol A EAYA oA, LAES A, 5
WSt EetLo] A4 oA, E3 A4, shsE A, HE
g5 22 1% 71sAol e Aez deA lek(Connor,
2000; Swanson et al., 2012).
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Table 6. Digestibility of vegetable rice porridge with Israeli carp
Cyprinus carpio prepared in this experiment (VRP-IC) and com-
mercial vegetable rice porridges (controls)

Digestibility (%)

Rice porridge!
P 9 Mouth Stomach  Small intestine
VRP-IC 29.3+3.8%2  51.3+2.2% 86.4+2.8%
E..305£30°  483%19°  84.7+23%
-M 36.7+0.9° 54.7+2.3° 86.9+2.4%
Control 4444444 . P
P 274200 511204 83.041.9°
-A 25.1+1.5° 51.9+0.6° 88.9+1.7°
Mean 29.9+5.0 51.5+2.6 85.9+2.6

'Sample codes (C-E, -M, -P and -A) are the same as shown in Table
1. *Different letters on all the data in the column indicate a signifi-
cant difference at P<0.05.

A BFol ofAfiEe] 17, 9] W % 2ol A o] ATkeS
Z7sto], Al oF S Al 4%9] 7 7)ol A 2] 43183} v
wate] YeRH 212 Table 63} Tt Al oS Al 452
2TH-L LYol A 29.9% (25.1-36.7% H L)), N4 51.5%
(48.3-54.7% 1 9]), 2%l A 85.9% (83.0-88.9% HNE, 4
IS AASE F43] SV A HeEri ek AA
ol ofAfi 9] A3l 7ol A 29.3%, floll Al 51.3%, 4%
ol A1 86.4%01 91 1L, o] 52 AT ofS AlE 452 7 43|
oA o] 23k8 ¥ 9ol At whetba, B AAtol A st gF
o] ofAj &2 Ax31E WA Y] - AT A 02 whetE| )

Al AL

QA= Aol A1 178] 9] 2| Lol Ofsfe] faw glom, of
o A=Yk,
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