X EERE RN RKE FRFE TN

Y MR TEE ¥ RWHE FR W2

F 11 NFSEfjEga4i g
Table 11  Dietary fiber content in optimized NFSE

WaE  AREREAANIRE  FTUOETEE AR
F% USRS WS 4

EEI% 1.66 329 3.88




K9  NFSEHRIGER 4 L B AR & &
Table 9  Fatty acid composition of optimized NFSE

HGES H e %S HNEE%

TH: (butyric) s 0.27£0.21
O (caproic) G 0.1710.09
PI5ERR (myristic) s 0.4140.01
+4 (%) B (pentadecanoic) Cisig 0.11£0.00
il FEAERE (palmitic) Creno 14.66£0.20
B ¥® (margaric) - 1.09+0.12
T\ () B (stearic) G 4.6210.04
fe/E# (nonadecanoic acid) - 0.29+0.01
(i#TH (docosanoic acid) g 0.90+0.01
KU (lignoceric acid) g 0.9910.00
KM (palmitoleic) i 1.14£0.02
MUFA WA (methyl oleate) Cirnse 37172015
JFHE (eurcic) Cas 0.6310.03
& (linoleic acid) _ 31.13+0.10
=L HKEE (y-linolenic acid, p-LNA) " 1.2110.01
PUFA

o=V kMG (alpha-linolenic acid, ALA)
“ Ak f%BR (eicosapentaenoic acid, EPA)
“t+ B (docosahexenoic acid, DHA)

18:323 0.701£0.01
20:5n-3 060i 002

C
C
e =) (eicosatrienoic acid) s - 3.09+0.07
C
C
Core 1354004

SFA 25.51
UFA 71.02
MUFA 38.94
PUFA 38.08
n-3 PUFA 2.65
n-6 PUFA 3543
EPA+DHA 1.95
n-3 PUFA/n-6 PUFA 1.5

7¥: SFA. MIFIAG R (saturated fatty acid) ; UFA. AU Al AR i 8
(unsaturated fatty acid) ; MUFA. LA 7R (monounsaturated
fatty acid) ; PUFA. Z AMEAENEE (polyunsaturated fatty acid) .

# 10 NFSEfpd:Emih R &/
Table 10  Vitamin composition of optimized NFSE

ATy RN vE YRR aE
VA/ (ug/100 g) 235 y-VE/ (mg/100 g) 1.00
VB,/ (mg/100 g) <0.10 a-VE/ (mg/100 g) 1.35
VB,/ (mg/100 g) <0.05 VE/ (mg/100 g) 237
VB (mg/100 g) 0.06 1/ (mg/100 g) 1.60
VD,/ (ug/100 g) <0.7 M/ (pg/100 @) 76.9
VK,/ (ug/100 g) 15 VB,,/ (ng/100 g) 1.3
6-VE/ (pg/100 g) 243




# 8  NFSEHhREERIE IR0

Table 8 Nutritional evaluation of amino acids in optimized NFSE

&8/ (mg/g)

e i S EEEEE WIGHAC CS AAS
FE AR 230.06 331 250 0.70 0.92
A 439.56 534 440 0.82 1.00
R 223.19 292 250 0.76 0.89
N 247.25 411 310 0.60%*  0.80%*
HAR A 182.00 386 220 0.47* 0.83
ANAMR+TEAMR 288.44 386 380 0.75  0.76*
i 2 B 422.38 441 340 0.96 1.24
&1t 2 032.88 2 960 2190 0.69 0.93
AR S % 40.35 48.08 35.38
EAAI 70.97

FE: s B IRFIMERIERR: . 25 ZIRFIMERER .

B OE: AR —WELGEFARRANELEERENH (nutritious fish
sausage for the elderly, NFSE) , LLE &(LiE G ey BE . 45 A Fo x5 i i 0%
IR, DR A A E, RAERRRE (L9 (34) ) EMEF /I, %
. HE M fs L BRI RER WG], R R AR X &R B L &
PR TRETE, A FRIESNFERFE TN, EREH: FL
W, Ht. AE PR L IR REAIES R AREFREW 1.0%, 1. 0%,
1. 2%F0 0. 5%, %I b 4w T #9 NFSE 7= i AR A 40 1F = (E 4 52. T%, U g 78 & fo
WEES, EOR4EE (18.2 g/100 @) ; *HF L FALR/ LEAER A
38. 7%, RFEAEBL/EXFAERL N 63.0% LFAELBRIEHEN 70.97, F—R
HIMAER N EAR AR (ETAFIFD) RATARIEEAR (XTAE

BRI A 59 RT A G R & MRS KRR A9 77, 02%



, HE L AR BT ER & KRR R ER B 38. 08%; A Y 13 FEAEF VE A E
wE (2.37 mg/100 g) , RERLHEEH 3. 88%.

KW ZEEREAM T RE W R RE: B RFIFN
Abstract: The objective of the present study was to develop a
nutritious fish sausage for the elderly (NFSE) . Minced fish,
shrimp and chicken breast were used as the main ingredients. An
orthogonal array design L9 (34) was used for screening for the best
addition levels of pumpkin powder, inulin, carrot powder and whole
potato powder based on texture characteristics. Subsequently, the
optimized formulation was evaluated for sensory properties by fuzzy
mathematics. Besides, texture profile analysis and nutrition
evaluation were performed as well. The results showed that the
optimal addition levels of pumpkin powder, inulin powder, carrot
powder and whole potato powder was 1.0%, 1.0%, 1.2% and 0.5% as
compared to the total mass of meat, respectively. The fuzzy
mathematical evaluation value of this formation was 52. 7%, the gel
strength and hardness were both moderate, and the protein content
was high (18.2 g/100 g) . The essential amino acid/total amino acid
ratio was 38.7%, the essential amino acid/non—essential amino acid
ratio was 63.0%, and the essential amino acid index was 70.97. The
first limiting amino acid was methionine + cystine (based on

chemical score) or phenylalanine + tyrosine (based on amino acid



score) . Nine unsaturated fatty acids accounted for 77.02% of the
total fatty acids, with polyunsaturated fatty acids accounting for
38.08%. Vitamin E content was the most abundant among the 13 tested
vitamins (2.37 mg/100 g) , and the total dietary fiber content was

3. 88%.

Keywords: nutritious fish sausage for the elderly; vegetable powder;

sensory evaluation; texture characteristics; nutritional evaluation
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RETEXREIE. nEXRTEREZ A2 EEAXRTHREEEL AR A DA
(R ZAERTE £FRREN (EXENLR ) REZFELWENL, ¥
EERBQAZRER R, XEEFEFARETLFERMARE. KATENS
BH. mERLS, BELEF. BT WA, KR, REEE. KAIBEZE
BLR2IWEFR BN AEMT RN S FKIE,

Hal, REZEEZFAHLANMIARMRETAR, TEZUITRHE. 2K
MRAYH AL, REARREGTEFAGW, BEORE—HREUBREZFA
MERFKRK, MHZT, RELXRABEREFRBHMERS T E[3], w#HE
KB, KR, BEFM4]. —BkH, EEANEAREUSEAEZ, HikEF
AFEBN—ZREWHAES, UATLFEAER, X, TAFFHNERRK
FWEaR, TEZFELEMBANEL. EFERLAFERET & 105/
iR e R A F ek, TR, HAELFERH —EEWERAE, LA
B Tt sh ek (5], R H 5 A R R ARAE 7, FFREGE T BE A & R A
HHARAEREGE6]. BERTH LNNERN R4 ERS, ET4
EEALEELFANLTFHNERE,

ARFEUECRFEGNGE. BAMTAYEERN, BXAMEAR. ¥
. HE M FALEIRERETFRFHERTEELE, TAMHEFERE
WM (nutritious fish sausage for the elderly, NFSE) . £ % FH FiXHEH
Hah b, DURAANE T OARE, B ERRE, FaRE R, . AF b
Wine Lt ERETR WA, REX I ITH =6 #TRETFL, FMktf
ERBION, HHEMLTHERF TN

1 M# 577 %



1.1 ##5HA



kA (UEE) B RRELETIAFERARAT N (FEEXEH) Rz
KRR R

AR EEG KR £E Tyson 28 BA#HRE . HA MR THBEEMLIHR
NEAEANBEER RATEAAESHERAZ: AFREE RE&BY (K
B) BRHZARAEEAR. . AF M. 2L EH REFLENK
ARERARNE: B EMNEFEMHASARANE; 54 B A5
(transglutaminase, TGase) (&7 100 U/g) VL7 —" 4 4 R4 HRA F;
AR B EBYFTEARAG: i XE ONCRELENF; RAkE (EH
Feh@) B BH OE. BN E. FEAE RETOEKT T,

& i ER W B3R AT B & Sigma-Aldrich (E¥) ¥ HARAE; MR, ML
H.ORFER. MR, AANS. FTHL RTRE. R, TAZE. Ki.
HAME. Ehbe, B, Bt HRA. BB, AR, 2B (BE=95% &
Wk e T, DmE. ZANHTE., TARRA. M40 CGhramd) |
FEE, EEK. EOk (Aneitd) EHEEAFRAERAT,

1.2 NBE5RE

CM-14 %7 # AL WIF £ R0 OM-5 &E  HAKonica Minolta 2

)3 TA-XT plus #7E M =L  #[E Stable Micro System /- &;3K15 B /Ll &
Sigma /A 8] ;BZZT-IV-90 & & M X U1 L A PR 8] 5 IMS-50 #Uk AL 7
U B R AR R E] L TV-5L RN AREA | R R E LA RAE; Bl b
& [E Eppendorf /2 & ; 7890A A € 1% (X % E L 2 8 L-2000 & ZK AR € i

U H A H SL/A 8] 5 TU-1800 %44 K K E it H A Hmadzu /2 & ; UDK142



FEEY KRN, DKL WK BAF Velp 2 8 ;DZF-6020 = THEH L&
IR Sk A R A B LLI-AL0TL R AL |~ R/NRE B B TR /A 5]

1.3 7k

1.3.1 NFSE 9 4r T

1.3.1.1 £ABF

KB EE 250 g, WAKEJE 250 g. AR 100 g. ¥FA 50 g, EAHRE 2
g. BRHE10 g. HAE 10 g. 2310 g. KELBEEH 35 g. TGase 2.5
g. EMiE 50 g, REEM 30 g A1 g, B 0.15 g, BRHEHEE,
WOKEE . BEM I R e

1.3.1.2 TZERE
AEBREFBE-FF>EERE > B~ %4~ R

1.3.1.3 BIFE X

D FE: SEEEANAKEBESE 1 nin, WA —FHEHEHE 0 s
B, WRMNERERAGE, FAH. F—F2HE. Tase. AELBEBERH
R A E MR, REMNER, BIHRETEE6 nin;2) AER
B B ESNER A TR RERNEN R+, HRATI3) ZBmk:
SAE 40 CHRIE 1 h, FEEHKA 90 CHAF M 30 min;d) AH: ¥imijE

B9 NFSE JF R0k [, BEJEHN 4 Ck4E A H, FEZ %K, Bl A NFSE A

=
HH o

1.3.2 BitHE

1.3.2.1 NFSE = ¥ 3 40 7 fm Ho A7) B4 7



AR R A AR 7 A b, Rt R IR (0. 25%. 0.50%. 1.00%. 1.50%.
2.00%) . ZH (0.25%. 0.50%. 1.00%. 1.50%. 2.00%) . #HE M# (0.2%.
0.4%. 0.8%, 1.2%, 1.6%) fea £THAMmE (0.25%, 0.50%, 1.00%.
1.50%. 2.00%) Wy#[E &%, LLNFSE B E 4 FZEir, #EmMn. Fh.
HE M e L ERIEEAF. ABEHE 4 HF 3 AFLI (34) ZiFERK
B, HEAFRGRIE 1 im. 4 MEEHWEGA mERBEMT T+ &
BEHET A+ A A R T & 650 g it. BRI Bl BIAm T 9 4 NFSE, LLFUHH
44T (texture profile analysis, TPA)  EEEZ #AT1E 4 % K I
1.3.2.2 NFSE Wy & U M A0 8 723847 AT

HHREXRBRBINE IR, h. W MDA LT REFmERTRIE
X, fwI W NFSE, #AT & SR g mighr a4

1.3.3 AR E

1.3.3.1 REWFE

%% GB/T 16291. 1—2012 (A HFY 5EE PN A — KN F 1 5o ik
WY (7], & 15 o (7 F 8 %) F b iFH RAEKIFN/DNA. Kim THH
NFSE 3| =48 BB R, MEKL 0.5 cn (AR ok, dEF. R, MR
RAERTHEZE 4 Medrit W, ERS AR, B, P E4AF
%, RETNIELE2 IR, RABMEFINETELER
#1156 mmX 15 mmX 15 mm B9 3 7744, EAMMENZEN, P/35 &k, &
BPR A EEEA 1 m/s, FE50% fAHN5 g, MREREHREEEKE

Ed. FMRELEE 5 AFATRE, SRS RN FHE,



1.3.3.3 B 7 E 2

KA Y] B 25 mm B9 B AR, A E A, P/5S IRATHL, RE M A=
% 1.00 mm/s, P HEE

1.10 mm/s. M /E#EZE 10.00 mm/s, L 15 mm, fEK 7 10 go MAERLEHE

BRI EE 1 MEFRAMENHY A (o) FHBTES () , —FRMA
BREE (gem) . FMLBEHEE S MFTRE, SRM5 MAKHTY

18,

1.3.3.4 FAAMZE

RS REL 3 m HE K, HRIEERE, T4 nl; AERKGERESKA 10
mL B, £ 15 ‘C. 6 000X g &M TH L 10 min, B4 R/G LR T
K, MEBLEHREMFE, Bhm2, EMEETTIES K, HFAh (TE
k) wEAKX (D,

1.3.3.5 EAE 7 ka2

EHR: 28 GB 5009.5—2016 (B RL2ERFE BREFEARNNZE) ;
fEeRfi: ZER GB 5009.6—2016 (& & %A ERFE B &FEHANE) ; &
B: 2B GB/T 9695.31—2008 (W%l & EMEEEME) : Ka: 5RGB

5009. 4—2016 (B RL2EFFE B R FRSWNE) ; A4 58 6B
5009. 44—2016 (B @& X2 EXmE & HF QMW E) ; Ko 5 GB

5009. 3—2016

(REZ2EEZATE REFPASNNE) ; A& FNEFLFATHE 3

R, RAHERR3 KFHME.
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