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This study examines the conformity of senior-friendly seafood products-hash browns (HB), cream gratin (CG), and
vegetable porridge (VP)-made from Alaska pollock Theragra chalcogramma, with domestic standard specifications.
According to the Korean Industrial Standard for physical properties, HB, CG, and VP are classified as first-stage
(tooth intake), second-stage (gum intake), and third-stage (tongue intake) senior-friendly seafood, respectively. Nu-
tritional analysis per 100 g, based on the Korean food code, reveals that HB and CG contain three essential nutrients:
protein, riboflavin, and niacin, while VP contains two essential nutrients: protein and riboflavin. All products tested
negative for Escherichia coli, meeting acceptable safety limits for senior-friendly foods. The total amino acid content
ranged from 5.88 to 10.93 g/100 g. Digestibility rates for HB, CG, and VP were 81.1%, 85.5%, and 95.8%, respec-
tively, highlighting their suitability for senior consumption.
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tions) Q17-8] 7% olAto] 1 HFY W& I3} ALS](aging
society), 14% o|AFY WlE 119 A}3l(aged society), 20% ©]4F
A o & 2175 AlF](post-aged society)Z A 2|5}l @It} o] 7]
F& haroll -85, a1 3 AFS]= 2000 of] AJ&FE 1AL, 3L
B A= 201740 HolEql o, 218 ASli=2025dof =
o5} A 0 2 e AFECHKOSIS, 2022). 328 2718 A}
2O £&7f 58] M2, 13} ARSlof| A 21 AR =
Teols b Al Al7te] 25902 AE(359), SY(7749),

‘E%(Morley etal. 2010) oh&d
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2019; Kim and Kang, 2021). E3F, =AM
food)A] 5/ Abel Hls| A2 2 A a2 sl 215 7}
T AEC R T Qi) o]t 4

BFRBHAE 7o) A7 275 FAlol aLeRt AlE Al
71o& 4 1S Zlo]th(Golden et al., 2016).

2| AR B8R RIS E Aol A= Ak eF F A
£ 283 Al E(Jang et al., 2021; Park et al., 2023)3} A2} 4
Asl7} Golgl WS, shatu]TLo](Kim and Joo, 2015) 5
o] AFE oL, FFAkEol Hlsl ks 71HEe] A% 7do]
At 0 2 ujgal), ofo] ke, AkE o] 1ol E 2ol 1
clopet 7FE 9 R uleke mAISh] 93 E7bAel Al
7ol Hzo] Wasit. FfoiE nP s Ee] £
7)1 EFAL A ZLH(MFDS, 2023a)3} 3H2AF] 3 2(Korean
Industrial Standards, 2022)2 E3f 4% o] it} Al&5-A
o= A= 24 AlES 9 A =71 500,000 N/m? 0|5} 2 5
% 1,500 mpa's oo & JstE|o] §lar, JoF 24 AE
85 AARE 959 FEEE 5 BHEA] 3F ol
o ghtkal AA|E o] Qlt}. o] Rbef| At EES B £
A AFY B BEE 3TAR o] AASEAL Sl 1T
Al 50,000-500,000 N/m?, 24 20,000-50,000 N/m?, 3HA|
20,000 N/m? o]3}o] A H % 1,500 mPa-s ©0]AF S 2 143}
Ao, ojuf FF/dEE RIEA] 15 o)fo] F-FE ofof it

Well= Ahdwe] B 715 ske] ko s S Aakek
o] AL GIAWH(Park et al., 2018a) =rH] A&H|AF] =2 =8
2 Q3f ol A 1915 AHAIskaL §lem(Jeong and Kim,
2021), FAFORE £ &H|7F o]fojA|e pAkEolt)
(USDA, 2023). " &= Thf & up 177 2 0] Sko] al(Kim et
al.,, 2010), al-5-o] B Hx]of v A"gHeFo] A S (Yoon et
al., 2023), H[EtRL A, B, D 50 WobA FFA 7HA7F &
AR (Food Struct, 2024) 0. 2 2F{ ] Qich.

HEj o] AETHY dte diRE dAs(een)a BeE A
o] & o|F1 &=t =g u] A2] EA(Campo and Tovar,
2008; Liu et al., 2019; Zhao et al., 2023), ~&]0] 5o ©-&
E2AH7HKong et al., 2016; Yamada et al., 2018; Nguyen et
al., 2020), =2 1] 23 5 AFel] i SK(Parvathy and Sajan, 2014;
Lee etal., 2016) 5] Qlow, 2| Th 2 o] 7|55/ A-HOno
et al,, 2023)7} Y R E L glovt MRS ET T
Aot Bl 7] of Pt

3h, 3| A] B.2k2-(hash browns potatoes) ¥ 12}l (gratin)2
A AAA R B o) SollA A BEHS] Ao 27
&, 2K 4313 4 9L et o o) ekt Al e}
223 4 o)) uhiol] MEx om Sl b7 5 Ak
For 9)0] $-840] -2 2]Fock(Suh et al., 2016). E3F, %
2 T=9 Fgo|u 7R S5 wol Wil Fof Ai-S b
331717) -84 A1(Sim et al,, 2018) 2.2 H7}5H= E2] 9K
F), A= dH, &k 5ol wet vlE, 3ol 4 FoE
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sjE]n, o] vl S8 AE7|E QA B ACR, 4, 2 5o 109)
oliFe] -8 53 E 52 ulrhx] 221 -S-4)(Choi, 2022) 0.7 A
s}7} golalo] |2 RE 24l Bl A7

B Ao A Fjol A F4s] sl
3 gubzo] hgE TSI EL) A gfat
24, WS BHes1o] slA] Heke, 2 ek U
A|Z3h 5 ) e RS E ] BV 25 ATk A4 B
o} ok 7142 AEsisir.

R
o]

Iz H A
M=

FHU=2 He(Alaska pollack Theragra chalcogramma)
kol w3 EoA] BHeE (round) AFEle] WEES 20224 3
Hof| ALYsto] AREsHGITh U=l i, Wik 9 A7
(Gompyo Co. Ltd., Seoul, Korea), TtrtAt 2] Z(Hyungwon
P&C Co., Ltd., Dangjin, Korea)= 2291 &3 &2 FE, tjF
1, 27 2 AYH(CJ Cheiljedang Co. Ltd., Seoul, Korea), -,
2k @ 2F7]E(Ottogi Co., Ltd., Anyang, Korea), H €] (Maeil
Dairies Co., Ltd., Seoul, Korea), 97 2! A =2 (Maeil Dairies
Co. Ltd.), T}, Fuf, G2 A E 94 24 tntER
HFE 2022 3Yof| 217+ AL isto] ARE-5HITt
HEh sHAl E22, 38 J21 2 ofxfjo|E2 M=

Bl s A A e et B, - E WS AlA
shar, FEl(fillet) o2 AA 25 & ohA| 782 A 2
ot AS ARESHATE WE siAl Bk F | (total mix)
S 71l tisto] A A 2] gel A 45.2% (wiw), A< A 2] gt
R} 52.0% (Wiw), AE2.3% (wiw), 25 0.2% (wiw) D 5=
0.2% (wiw)E Zato] RiE3h AL AT A7](7FE 5 em X
A2 2.5 cm, 57 1.5 cm)2 A3 51o] gl =62 SEH180°C, 5
) A el sto] Azt

He 39 S Ak AN F uA S TR0 st
S 37.2% (wiw), A 37.2% (wiw), FT} 10.8% (w/w),
L 6.2% (Wiw), HE 5.6% (W/w), W72 1.2% (w/w), Sk
= 0.6% (Wiw), A% 0.6% (w/w) U 33 0.6% (w/w)Z 2]
2 xato|gfiof War 1027t ool o A2ttt Wl 29
e 87)(AE 8.4 cm x =0] 3.5 cm)ol] AHAA 41.0%
(wiw), A3 2] el A 35.6% (w/w), TH2l 72} 10.2% (wiw),
T3 0.3% (Wiw) E AT 03% (Ww)E e ok sfupit A
Z 12.7% (wiw)E e 80°CollA 5&7F 2 E(DSSO-51ER;
Daeshin Co., Incheon, Korea)ol] 79| Al Z3}%t}.

Hej ofAful g2 WHlo| & 57.4% (wiw), AH] He A
24.6% (W/w), TH2l ZH2E 8.2% (wiw), TH okt 4.1% (wiw),
ATV 3.3% (Wiw), Bt 1.6% (Wiw), 23 0.2% (wiw) 2 3
3 0.1% (Ww)E 9L FAdo] A7 =5 oFEof 1587 #2l F,
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715 0.4% (wiw) 2 270 0.1% (wiw)E g o] Az
ac

ArE AT+ (Korean Industrial Standards, 2022)0]
A AR of) wheh okt o] AAISFRITE 5, 7 i tex-
ture analyzer (CT3-1000; Brookfield, Middleboro, MA, USA)
£ olgsto] LFHSHAE AlldA AlF] A AB3Her &
“g3to] 500,000 N/m*7F dA] ok 25 EHelIgh v Al o
2 S5t o, A& (MFDS, 2023b)of| Al 53t 315
AP B Mg SHe A DFEE AW, §5
F AES AR SR, ol, 24 L 2042°C
2 sfol, 34 Heke 9 AY Teee) 49 e e
2, opAIu] 0] 4% U182 AT (cylinder)el 4 F 2
7} ZAskick. Zgrel B 53 ST ok Arhgt A
e A LRt 33] Bt o2 el on, agEo] o 7|
7haREel Qs A9 A9 4240 DY A B M e
[RS8
e

AR 30 TS EO) A4 E L RO R BT
Z(Korean Industrial Standards, 2022)of| 4] A|A|gF Wi of u}t
2} Brookfield F=A|(LVF Viscometer; Brookfiled Engineer-
ing Laboratories, INC., Middleboro, MA, USA)= =734
o = S22 A oF 500 g& 218171600 mL)el F2t
t}&- spindle number 645 ©]83}o] A| RS 20£2°CoflA] 12
pm, 287+ S 3 o gholl ti-8-8k= A& woto] it
ot ko 2 31911, mPa-s= YERY AT

UEE o]

URHIE-2- AOAC (2000)Hof| whet -2 7Haxd
Moz Zuhz O semimicro Kjeldahl o2, ZFA|H:
Soxhlett] 2 &, 3]i-2 A 3|eH(35.1.14) 2= 747 54

AL, SRS 100-(2 T+l g ka2 A gk
+314E g e & AbEsto] Uetlginh i A= debgdE gt
T U o R, 7hEEAE AR E(RDA, 2016)04 AAIgE
ul=t of| U ] ZhARA (T A 4.27 keal/g, A% 9.02 keal/g, B
252 3 87 keallg)2 2-2510] AL251ACHMOHW, 2016).

e
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Y& AOAC (2000)0] 4] At 4] 8lahy o] ufe} 25
Aot &, A= S48 HAA= A9 o 1 g& F-oke S Fg)
3 Thg 0] 2 Bof o]al, B& A-4(100 mL) ¥ o735t o]

10 mLo ZEARFE(K,CHO,) ) 2348 7t 3 0.02N
AAH(AGNO,) 0 H A3k, Al

H|EF2I
HIEHT-S 5& (2| B E2M](riboflavin, vitamin B2), L}o]opAl

Fo| ) 71274 A 647

(niacin, vitamin B3), B]€}Y C, B]E}T] A, H|EF D]2] M A2
of o] 5 ZE3F B4 AlFFH(MFDS, 2023b)oll A gt
AENA| I RuE T ol ofjt Aol whet HAISHRT
ojuff, BlEbl 5F<1 £A2 2 Ew1] 7-9- Shiseido Cap-
cell Pak S-5 C18 MG (4.6 X 150 mm, 5 um)o| A8 UPLC
(ultar performance liquid chromatography; Waters ACQUITY
UPLC system; Waters, Milford, MA, USA)=, L}o|o}A1 1} H]
El C2] 74 Shiseido Capeell Pak C18 UG 120 (4.6 X250
mm, 5 um)©] A2 HPLC (high performance liquid chroma-
tography; L-2000 series system; Hitachi Co., Tokyo, Japan)=,
v ebgl A 2] 72 Shiseido Capcell Pak S-5 C18 MG (4.6 % 150
mm, 5 um)©| A2 HPLC (Agilent 1100 series system; Agi-
lent Co., Santa Clara, CA, USA)Z, H|E}] D2 7-$- Shisei-
do Capcell Pak C18 SG 80 (4.6 X250 mm, 5 pm)°] &2
HPLC (Nanospace SI-2 system; Hitachi Co.)= 4 A]5} T},

271

B9 242 Kim (2014)°] e o] nfel A28
HA LI, 4.2 4EFHMEDS, 2023b)ell AA| 5] 9=
202 ANSET 2, AR 54 LMoz Balste] A
A2 AAE Az, ol ol§sto] A TSRS
7|[inductively coupled plasma spectrophotometer (ICP); ICP-
OES Avio20; PerkinElmer, Waltham, MA, USA|2 Z¢ 4 Z-
Foll thsto A8kt

Aoj4%

Ao 242 AE34(MFDS, 2023b)2] a4-53H o
we} AAISRIT) AR A2 S 915te] AR el 2 (ether)
2 2], 43} Ax, det o 14 £44(0.3-0.5 mm
mesh)$t & YA a-amylase, protease, a-glucosidase2} 7
O FAE 2F 07 JJEEIAT) o]o] A i B2
95% ollehE 225 mL-& 7Febal, YdFujEato s g2 o3 4l
2o A 1AIZE HHAIZ] T ofeh& A a4 EolES vlE] &
gjojatz|of A=A FAPAK FREZ| ofskaL 78% ofgt
o] Fojgl AHWa Aok AEL ol gate] HlA Y 272
< FETI2 &7 78% oflErE, 95% olehE, ofAE2)
02 Z7HS mLK 28] B ES Holufgich Aol g T
& o5 ik Ba) ofEL 105CE 23E ool o B(DS-
520M; Daewon Science, Bucheon, Korea)ol| 4] ZH7-=0] Hot
A= FEAT7]E 24407 A Z2A7) 3L, ElA| Ao E ol A 1A]ZE

Fdsto] FA 4 (B)3 th, vle] AFste] SRl HRES
Lo 2l o]t 7|(A) 9] FAIE W ko 2 Sl
Z0}n| At

ofu| i ARe] BALL AOAC (2000)1 0l A E]o] Q1= ofui
A A S Al7eReE o2 AASHITE HAE 6 N HCL
off 7helgt ths, A FH FAlol B8-Sk, o] heat-

oL

|

pi
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ing block (HF21; Yamato Scientific Co., Tokyo, Japan)oi| 4|
7FEA 2](110°C, 2441 7hyste] AAISHITE o] o)A, 7hpEall=
S 7dodsial, A7k s=7](Rotary Evaporator N-1000;
Tokyo Rikakikal Co., Ltd., Tokyo, Japan)2 40°Col| A 27
23+ % sodium citrate $H5-2H(pH 2.2)& AR8-510] 25 mLE 4
Boto] Azt ofu|ieAke] fA412 A2 HA S AT
S ofu| = ARFE B A 7] (Model 6300; Biochrom 30, Biochrom
Ltd., Cambridge, UK)Z 2-A3}11, A=Fs1-3ict.

A HFAE B4-8- A 25+ chloroform-methanolS- 2:1 (v/v)&
5518t 322815 A&-51= Bligh and Dyer (1959)H 2.2 3
Zoho] LR AL AHAF AL 223 A28 Al
33391 methyl tricosanoate (Sigma-Aldrich Co.)E 1 mL
7¥&k th 14% BF -Methanol (Sigma Aldrich Co.) 45 ©]
&3ko] AOCS (1990)H ol whet ST &, Ak W
i xEE 0| 7kl ARt Al2E o]-8-5to] A4 v
ol 2~ 233 S0 capillary column (Supelcowax-10 fused
silica wall-coated open tubular column, 30 m < 0.25 mm 1.d.;
Supelco Japan Ltd., Tokyo, Japan)©] A2HH gas chromatogra-
phy (Shimadzu 14A; carrier gas, He; detecter, FID)E ©]-8-5}
of EAIsk3)

ojf BAxAL injector ¥ detector (FID) =& LF
250°C2 3}, 24y &= 230°C7HA] 524171 oh 158
7+ §-A519 T}, Carrier gas= He (1.0 kg/em?)S AH&-5F91 L,
split ratio= 1:502.2 5}¢ith 2431 2 Pake] 42 Al =7 9]
7392k FAd 2o A EAgE 3 A4 Applied Science
Lab. Co., Baldwin Park, CA, USA)1}8] ™55 A7+ Bl wL s}
o] 5Astelrh

atE

4318-2 Huretal. (2015)0] 533t ol e} z}zke) 45}
o(etel, 9o, 2o, PEAE Azstol AAlstgich. 5, 7
7+0] 48R 200 mL AbZFE ek A So] uhajgh AR 5 gol] Ef)
6 mLo} mPIH[EHRE ¥ & W-E3t 7 37°CE AH|Y H shak-
ing water bath (SWB-10 Shaking water bath; Jeio Tech. Inc.,
Dagjeon, Ko-rea)ol[4] Tt 7|R1A] S87F 2304171} $19]
aBh= Aol A xshA] 23t AlRo] Ao 12 mLE YL, UE
3} t}-2 shaking water bathof| 4] nlHHA] 7] H A 2417k ASHA 2
o 2 9 oA Ashe 7 flollA A& A o AskA e
£l 4:54o] 4o 12 mLo} F59) 6 mL, )51 4k 2

= o] £33} t}L shaking water bathol| A aHEA] 7| H A
2AZF 2SPARAEE 7, 9, 2 9 o s B AlRe
A22(12,000 g, 154)8he] 5-le B e L, d2 a2
A% stk 2ok 20k A Fol e 28k T F) 4
o B]&(%) = 3t ch.

th &t Escherichia coli)

o] ARFAI S-S A1 EF A (MFDS, 2023b)o]l 424 A
zg 5 of| what A AIsHTE A9 Yol 1 mLof 7+ T 3] 4] o)
1 mLE i+ AZDE8 R I(Petri-ilmTMCC; 3M Health
Care, St. Paul, MN, USA)o]| 3uj# 53F 5, vjok(35+1°C,
24 £2A170 8ttt RE=E Alitsto] B ek
of| Zkzt sl Aulj4=5 Fato] i+t =2 UER It
SAXE|

tlo]E 9 sFEHAL B -3 AR (5% 7245) SPSS &
A= 7] 2| (SPSS for window, release 18)0] 25t ANOVA test
2 o] g5fo] BARLHE T Duncane] 1504 Ao

Creh 2L,

I
2023a) 9§41 4 (Korean Industrial Standards, 2022)°]|
A AR EA, Fd R A 71l whek E kel T A
£ Table 1o Uehflon], We g akpAtAl & 3% 2

AP RBRAE 7|20 Agtelo] Q5 e 4

HE APRSARAE 3FY AEe SiA] HekEol
2062 % 10° N/m?2. 2 714 =9k, a3 Jafefo] 43.7x 10°
N/m?, oFafju]3-0] 14.5 X 10° N/m* <=o] ¢ict. e} g %Ik
ARAE 350 A ZF A (MFDS, 20232)9] 1 #H 2SI EE &
3 710l Agot= B 3F B SR AR R VA
el 9lick w3, aHtAred 2 (Korean Industrial Standards,
2022)0] RIS E-E =4 7|t ol -85k 75 siAl
HEReS 18 (ot HH). 27 ek 28 (SLE 44,
oFAHla-2 3TAI(E = A5 B4 710l Akl o,
THE) AL RISk AbA 3 3F 1He] B4 Abol= 7hE Al e o B
(%, ol 9 E%), vk -5, 7H(hydrolysis) £+, F-9&
O] TFoF AHETF Soll &3k Afo| wfiTolet HetE| Sict.

JIH Gt
e sjA] Heke, 23 Tk 9 opyulg 359] 100 g &
A ke 247E 9.4, 114 9 6.6 g0 2 =] 7]25712(6.0

g ool vlste] 3% BETb =2 kS PR ik, ] fjA]
Helke, 37 ety 9 ofAu]S 352 wehl A= 747} 2.16,
8.85 ug RAE % B7Z, H]etdl D 212 1.01 ug, 842 o
EBA4E, e Ce 47639 mg, B E 2 27%, 2B Zet
W2 717} 1.00, 0.17 2 3.35 mg, Lpo]opile 77} 9.81, 6.16

a



HE LY

4 2.75 mgNE©| $ict. el a1 X sha=AbA] & 350 v]epyl &
T A 71 ARIE] A 70 ug RAE o4, HIEHI C 10
mg o/, HIEF D 1.5 ug )4, 2] -Z281 0.14 mg ©]4, v
o]o}Al 1.4 mgNE o|4h)of| v]ste] vleryl A, H]ERT] C, HIERT]
D % yolopil e miE SEEZ] okoka, ejR Zeinle] 49-3

AEREAT

F9| ) 712774 424 649

T HF ZSE U

HEl SA] Bk, A7 1k W ofAfin]E 35-9] 100g & -
714 Sk 5 ol 747} 184, 146.6 2 12.5 mg, Zgo] 217}
3192, 158.1 9 66.9 mg 2 & Vel } ) 71274 [ (A &
A, 70 @ AR 2 80 mg 04N, 245 350 mg]oll A A A

Table 1. Domestic standard specifications and results on physical, nutritional and sanitary properties of hash browns, cream gratin and

vegetable porridge manufactured with Alaska pollock Theragra chalcogramma for the elderly

) ) Specifications' Judgment?
Properties Standard items Products Results ——————
MFDS KS MFDS KS
...... >50-<500 (Step 1) Hashbrowns 2062:78° P P
Physical Hardness (%x10% N/m?) <500 >20-<50 (Step 2) Cream gratin 43.745.6° P P
<20 (Step 3) ) 14.54+1.32 P P
: : S hosfcrieti Scutsd et AR Vegetable porridge .
Viscosity (m-Pas) 21,500 21,500 2,100 P P
Hash browns 9410.1° P P
Protein (g) 26 26 Cream gratin 11.440.1° P P
Vegetable porridge 6.6+0.12 P P
Hash browns 2.16 u_u.
S e 270 Cream gratin 885 U U
Vegetable porridge ND* U u
Hash browns 1.01 P_U.
Dg) 215 215 Cream gratin ND u U
Proximate Vegetable porridge ND U u
composition Hash browns 6.39 U u
Vitamin  C (mg) 210 210 Cream gratin ND U U
Vegetable porridge ND U U
Hash browns 1.00 P P
om0 201 014 Cemgan 0 PP
Vegetable porridge 3.35 P P
Hash browns 981 P _P.
Ny 214 Cream gratin 616 P P
Vegetable porridge 2.75 P P
Hash browns 184 u_u.
Ca(mg) 270 280 Cream gratin 1466 P P
) Vegetable porridge 12.5 U u
Mineral
Hash browns 319.2 u..u.
K(mg) 2350 2350 Creamgratin 158.1 u u.
Vegetable porridge 66.9 U u
Hash browns 1.56 U U
Dietary fiber (g) 225 225 0.18 U U
Vegetable porridge 0.19 U U
Sanitary Escherichia coli n=5, ¢c=0, m=0 All products Undetected P P

(non-sterilized product)

IThe specifications were quoted from Korean food code (MFDS, 2023a) and KS (Korean Industrial Standard, 2022). 2P, Pass; U, Unpass.
3Different letters on the data in the column indicate a significantly different at P<0.05.*ND, Not detected.
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749 39 12tE(146.6
7(_;] cHEE izg;] ol—ol—
of W] 28 R XSk AbAE 352] 100 g F Aol o
2 717} 1.56,0.18 € 0.19 go 2, =] 7|&4124(2.5 g o1l
X g5}el S v 35 5 $E5R) elolek. ool W) 28
BT 3520 1008 AP T/l tA 02
42 ol I 20 o) 29 SR, i
1l 72)0] ookl Ho| T8 TefEo mE 3E(chHA,
HEe gl Z<5)9] GAAEol, obn| S K7 25 (T
44 ﬂi%a}‘?l)gl °ﬂ°ot él‘% | S5 30 mebA, ol
T2 U 71t A o AAE o] 9
=959 %OJ*J—E(LQ"' ET 6 g o, HIEF A 2570 pg
RAE o4}, BlElal C 2% 10 mg ©]4), HIEMI D 2% 1.5 ug
o4, ﬂi%a}‘ﬂ T 0.14 mg o)/, tolopil 25 1.4 mgNE
0 % 80 mg oA}, Z-E &% 350 mg oA, A
o] E? Ol“)v OH/J Hepe g I3 Teteo) A9
3% oliel, FXHUI =9 79 2% ool HE3Hh
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Table 2. Proximate composition, salinity and energy of hash browns, cream gratin and vegetable porridge manufactured with Alaska pol-

lock Theragra chalcogramma for the elderly

Proximate composition (g/100 g) Salinity Energy
Products X . " 2
Moisture ~ Crude protein  Crude lipid Ash Carbohydrate’ ~ (9/100g)  (kcal/100 g)
Hash browns ~ 644+04=  94+01°>  53+04> 17«01 192 06  161.8
Cream gratin 68601 11 401 78+O 5 18«01 104 07 1593
Vegetable porridge 88.0+0.3¢ 6 6+0.12 0.5£0.0? 0.7£0.12 42 0.5 48.9

ICarbohydrate (%)=100-(moisture+crude protein+crude lipid-+ash). 2Energy (kcal/100 g)=(Crude proteinx4.27)+(Crude lipidx9.02)+(Carb
ohydratex3.87). *Different letters on the data in the column indicate a significantly different at P<0.05.
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Table 3. Total amino acid contents and composition of hash browns, cream gratin and vegetable porridge manufactured with Alaska pol-

lock Theragra chalcogramma for the elderly

EAAS Products® (g/100 g) NEAAZ Products (g/100 g)
Hash browns  Cream gratin Vegetable porridge Hash browns  Cream gratin Vegetable porridge
Thr 0.45 (5.0) 0.49 (4.4) 0.30 (5.0) Asp 0.94 (10.4) 0.90 (8.3) 0.59 (10.1)
Val 0.49 (5.4) 0.50 (4.6) 0.32 (5.5) Ser 0.42 (4.7) 0.51(4.7) 0.26 (4.4)
Met 0.32 (3.5) 0.35(3.2) 0.20 (3.4) Glu 1.44 (15.9) 1.77 (16.2) 0.94 (15.9)
lle 0.51(5.7) 0.55 (5.0) 0.36 (6.1) Pro 0.39 (4.3) 1.48 (13.2) 0.25(4.2)
lew 079(87)  085(78)  052(89) Gy 042(46)  040(37)  028(47)
Phe 0.44 (4.8) 0.52 (4.8) 0.29 (5.0) Ala 0.56 (6.2) 0.55 (5.1) 0.37 (6.3)
His 0.25(2.8) 0.29 (2.7) 0.17 (2.9) Cys 0.05 (0.5) 0.06 (0.5) 0.03 (0.6)
Lys 0.70 (7.7) 0.72 (6.6) 0.46 (7.8) Tyr 0.28 (3.1) 0.41(3.7) 0.11 (1.9)
Arg 0.61(6.7) 0.61(5.6) 0.43(7.3) Sub-total 4.50 (49.7) 6.08 (55.4) 2.83(48.1)
Sub-total 4.56 (50.3) 4.88 (44.7) 3.05(51.9) Total 9.06 (100.0) 10.93 (100.1) 5.88 (100.0)

'EAA, Essential amino acid. 2NEAA, Non-essential amino acid. The value of parenthesis means percentage of each amino acid content to

total amino acid content.

Table 4. Fatty acid contents and compositions of hash browns, cream gratin and vegetable porridge manufactured with Alaska pollock

Theragra chalcogramma for the elderly

. Products (mg/100 g) ) Products (mg/100 g)
Fatty acid - Fatty acid -
Hash browns Cream gratin Hash browns Cream gratin
12:0 3.6(0.1) 91.9(1.4) 20:1n-9 93.6(1.9) 9.1(0.1)
13:0 o 5 0(0.1) Monoenoic 3,009.6 (60.9) 1,293 (19.8)
14:0 4.8 (0.1) 843 5 (12.9) 18:2n-6 ~1,003.2 (20.3) 202.2 (3.1)
15:0 - ~33.1(0.) 18:3n-6 74.4 (1.5) 11.3(0.2)
16:0 193.2 (3.9) 12,2686 (34.4) 18:3n-3 486.0 (9.8) 18.4 (0.3)
17:0 - 50.2 (0.8) 20:3n-6 - } 2.0 (tr5)
18:0 48.0 (1.0) 464.5 (7.1) 20:5n-3 216 (0.4) 517.6 (8.2)
20:0 73.2(1.5) 29.6 (0.5) 22:6n-3 20.4 (0.4) 715.0 (10.9)
22:0 3.6(0.1) - Polyenoic 1,605.6 (32.4) 1,466.5 (22.4)
Saturated 326.4 (6.7) 3,766.4 (57.7) n-6 - 1,077.6 (21.8) - 2155(3.3)
14:1n-5 - 26.6 (0.4) n-3 ~528.0(10.6) ~1,251.0 (19.1)
16:1n-7 9.6 (0.2) . 756(1.2) TFA® ~4,941.6 (100.0) ~6,545.9(99.9)
18:1n-9 2,906.4 (58.8) 1,181.7 (18.1) TL (9/100 g)* 5.3 (93.2) 7.8 (83.3)

I-, Not detected. *trace, Less than 0.5 mg/100 g. 3TFA, Total fatty acid. “TL, Total lipid contents (g) of samples (100 g).
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Fig. 1. Digestibility of hash browns, cream gratin and vegetable
porridge using Alaska pollock Theragra chalcogramma for senior-
friendly foods. 'Different letters on the data in the column indicate
a significantly different at P<0.05.
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