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TR b e T, A5 B R B A A AR . Al £ R
RATREVIE, 57818k 1+ 10 R LR & . 2%
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FI B AR B Dl 55 "C 451 N IGfE 4 h, iR A5 RS
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Xof S A 2 N VR HEA T e A L e 4 2 AR R 202,

SR T2 [ AH 2 B8 6 28 (SPMEE-GC-
MS) I 7 55 37 48 i 1o W Hh 45 e pE KBRS, ik
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Table 1 The standard of sensory evaluation for high calcium flavour sauce
f8 b5 AN b W
Indices Evaluation standard Score
ek BT 0, B 5 L IE A 6 The sauce is reddish brown, bright in color, oily and shiny 16~20
s PR LW L0, B O RS K L I IS4 G The sauce is dark red, slightly darker in color, oily and slightly shiny 10~15
Color
H Rk BLAR M, (A SR OB EE 2 The sauce is dark brown, abnormal color, and poor gloss 0~9
e A AR NELI I R, LA L RGOS L TR BTBR AL R The sauce is rich in aroma, good chewing, deli- 21 —30
cate taste, moderate sweet and salty, no burnt smell and peculiar smell
Jak N -~ .
I W B Rk — % LR R AR A, T TR AN K L R R L RS A ST The sauce is general in flavor, good chewing,
Taste . 10~20
delicate taste, moderate sweet and salty, and slightly burnt
ToHE A, 1RGS2, o B e R, A IR The sauce is no fragrance, poor taste, too sweet or too salty, and 00
burnt smell
Fr AR . B 4, KRR AG E T R 0 XU, SR P L JG S Bk Strong aroma, unique flavor of shiitake 16~20
mushrooms, ham and dried eggs, coordinated smell, no peculiar smell
{TLD* R — B HA A KO A 2R T XU, RS A S BR General aroma, {lavor of shiitake mushrooms, ham and 10—~15
Flavor dried eggs, some peculiar smell 7
FREE, LFHFW K E T 69 KK, A 53k Poor aroma, no flavor of mushrooms, ham or dried eggs, pe- 09
culiar smell
R B IE b H LA R4 5], T84 )2 The sauce is moderately thick, fine and uniform tissue, and no stratifi- 2130
cation
HAUIR A
MBVRS B PR BE A A A LU AR 5] R A 43 2 The sauce is slightly thicker or thinner, fine and uniform tissue,
Texture 10~20
with a little stratification
BARAR A A KM 8% A1 B8 The sauce is uneven, with water precipitating, or the sauce is too thick 0~9

TTINRE s MR Z % GB/T 12456 — 2008 HEAT I %8 ; & 3L
DA ES % GB 5009.235— 2016 #E4TI5E 5 Mﬁ%%
GB 5009.229— 2016 # 17 M =&; i ®H ik H = %

GB 5009.227— 2016 #t 17 M %; % & & & %
GB 5009.92— 2016347 22 s H5 & 1 2% GB 5009.12—

2017 FEAT I 28 5 A 75 B 2 % GB 5009.11—2014 3 17 il
S RS %GB 5009.15—2014 BEATINE .
1.8 HEH

JITA B DL 408 £ R 227 3R R , R T Excel
2016 HEATRCHE kb 3R, SPSS 24.0 HEAT i F M (P <
0.05F/R 2557 .3 . R A Origin 2018 #FEK .

2 ZERE59WH
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TE XU 5 B 5 itk i L L o3 AT 5 A8 s g YR AT
Vi B /N R B R AR AN i X e XL
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Wi, A PR R A 22 K B A 3 R 5 K & A O T A
L5 T2 I 4% 7 A KR 1) 26 P A s I ) s Fe A G
OR8N AT DA Bl 1 €7 L A R
it e e I SR (0 7 A TR AR Y A k.
LRI AT, B 2 95 7 78 5 1 WA % 0 S 0 7 R
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PR e IR /N R B S A AR 8.5 /100 g
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b
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10 ;
3.4 5.1 6.8

SRRV i/ (2/100 g) Maillard reaction solution
il — F G R i) - BE e 7R 2 5 i 3% (P <C0.05), F [}, Different let-
ters in the same series indicate significant differences (P<20.05) ,the

same as below.

Bl ERERMENSERNKERE TSR
Fig.1 Effect of Maillard reaction on sensory score

of high calcium flavour sauce

2 FEL ) A T X 1 T KU 3 SR S .
2 AR R XA B SRR P B AR A 3 S
f I S BLSE T e AR R R S AR Tl A
N 16.8 g/100 g I, XU 1) €075 | F g% XUIR A 4
BUIRZSHR I B Fe A Ak ZE TS, ) 2 [ A1 HE 101 gk, 21
GURES M & 25 A Yyl B0 & i A A BE X A
7 KB RIS 3 45 JEURLFEAT S8 20 B L S BUEURE
MEFRY AR AR W B a5 8T BRE, iH g
P22 s ML As N i 2 ik UG L AR 22,
SO A g KBRS T S W SRS . I,

AT PR Y S I 16.8 g/100 g HH .

mm XU Flavor
20 ZURZS Texture

-A- 37y Total score
— fai¥ Color

100 18 Taste

a

oy ]

BB TSy Sensory score

20.2
i/ (g/100 g) Vegetable oil

B2 #EYRNSHERNKEREITSNZMN

Fig.2

10.0 13.4 16.8

Effect of vegetable oil on sensory score

of high calcium flavour sauce

3) B L N 0 X A XU 9 L BT R R . fR
Pl 3 AT, B A S VS I 3G, XU 1 B
W R % b, M g Rk s 27.0
g/100 g B, 25 AR S TR I X AU 3 11 41 ZUIR 25 8
FRW L H RN 30.4 g/100 g J5 . ¥ B A5
R KUK 2 F IR A8 22 L 8RR S 43 F IR AT L i 2 A
G A — KR SRR T K
JHR A B T A B B RIIEL O . B B IR N Y
B A B I 9 ORI AR s R —
I 36 A B0 A I e PR, B T R R L 56 v A K
R e 1) R AT XU 3 AR XUBR AN Bl o

[m X% Flavor
B 4N Texture
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100 3 {47% Color
1) Taste

S
T
o
Lo—
/ |
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BCEIPSY Sensory score

23.6
W ¥%/(g/100 g) Soybean sauce
B3 BEEEXNEERKERE TSN
Fig.3 Effect of soybean sauce on sensory score

27.0 30.4 33.8

of high calcium flavour sauce

4) ZINRBEUES TN £ %68 55 5 XU 3 o BT A RE . fR
Pl 4 AT B A /N K BSOS i 2t 14 380 e 4% KUK 3% 1
TR VE 3 B 22 350, AEL /IS K BSOS T i 7 385 im % XL s
TR HLUIRES AL 2 T W 3 25 7 A — 2 0 Bl XF
FLAA A B — s, B KUk, /oK
B E & Ve i E bR OB AR D RS
P, BN S . 38 BN R AT &b 38 X
DR I BRR 3 0 LA IR, IR 3.4
g/ 100 giih, 7™ fil (Y JR% B PF 3 S5 i o 17 I 7N K AR £ 114
KN L 25 T BOEEG R T2 B, 48 i AR

5) AR R s £ 0% v 5 XU B 95 AR o BT A R
Wl FURDREBR T RE BT Hh R R g B XU Y JEUIR
J 3G I H A R S L 38 BE AR TH 7 Y R R EE BT
JES R, AN, BRI B B iEm AR AT WA
WA A 0 A A R BB DT A — o B b Y o
m BB RE 1. NI 5 A& Y B RS IS 0
BRI v G IR 1 I RE SR R B G . 2
HEPBE T N 4.1 g/100 g W, 72 b B R b o e
. (AR INETE 4.1 g/100 g DL L, FR
o & 2 A ™ i R .
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[ X Flavor
A ZURZS Texture

-A- 7Y Total score

100 34 Color

o 3 11 Taste
g oo ab a be
5 70k {
w
A =
5
E 308 2 a 2 4 a a g a
# b c
20} A
bl a £, A afa af | a
10

2.0 2.7 3.4 4.1 4.8
/KA (g/100 g) Capsicum frutescens

IR 5 $5 KUK R B R

Fig.4 Effect of capsicum frutescens on the quality

& 4

of high calcium flavour sauce

- 4) Total score

[ X% Flavor
100~ 1 4% Color B 2 ZURS Texture
3 11 Taste

1 b
90} bc/}\$
80} d/}
€
701 $/{

60k
30} a a

J&E PES> Sensory score

20 d

2.0 2.7 3.4 4.1 4.8
F1b8E/(2/ 100 g) Sugar

B 5 BRHEY SR E R
Fig.5 Effect of sugar on the quality of

high calcium flavour sauce

22 ERRE
A b B AR G 06 A 5 1 5 0 e 5 KU 3 i B A

AR 8 3 2R DL e 45 IR R e i TS BV L. R
TR KR 5 i A IC T o A BT R A R Al L
Fr7IEsgse . £ R KPR 2, IE AT 45 2R
WA 3,

x2 EXRBWERKER

Table 2 Factors and levels of orthogonal

R3 EXHKEER

Table 3 The results of orthogonal experiment

e A% Factors B R4
No A B C D Sensory score

1 1 1 1 1 71.07

2 1 2 2 2 88.32

3 1 3 3 3 87.06

4 2 1 2 3 85.13

5 2 2 3 1 78.82

6 2 3 1 2 76.83

7 3 1 3 2 75.86

8 3 2 1 3 80.13

9 3 3 2 1 82.97
k1 82.15 77.35 76.01 77.62

ko 80.26 82.42 85.47 80.34

ks 79.65 82.29 80.58 84.11

R 2.50 5.07 9.46 6.49

experimental design g/100 g

A B C D
K ghgEr W HAW
Levels Maillard Vegetable Soybean o
. . . Sugar

reaction solution oil sauce

1 6.8 13.4 27.0 3.4

2 8.5 16.8 30.4 4.1

3 10.2 20.2 33.8 4.8

2% 3 A 22 23 ] 0, ) v A KU IR 5 B B
B4 R HEZE T C>D>B> A, B # T3 4
> RS WER I0 8 > A TS > S5 4 R N TR
o i, R A KRR R R T LW T R
AB.C.D; . HMWERE LG EE NS
HAB,C.D, 4 3 IREZ IR I UE 15 R BT R
AB,Co Dy RIS fE S WK 6.8 /100 g, 46 4 il
16.8 g/ 100 g, & & #% 30.4 g/100 g, H W K 4.8
g/100 g, /R E 4N 88.97,
23 FmBEER

(5 F IR 2 204 (0, B (0 B 57 L T AT G

PR . 9 7 VAT o MEL IR JE% R4 1R G » i i
w0 AR R A R

SR - A SURAR , B A A o L KBRS TR A
B AR , SR EM A T S

HEVIRA TGRS h A — o IR, A
YRI5, T2, T
24 BFEERHEMEADEER

2012 AF B E IR AR A0 J A ) M AR
A AL £ =240 mg/100 g, W RS A R =
120 mg/100 mL B, 35 8 “ & 57 i A o, v] 2
FASE R, R A VLRI T 5 g R R
KR ep B34S 5 B 353 mg/100 g, W e T HAl
FEE A, R AR T s A
MYEESR B IR A A B AL 2 B W 5. R4 GB
2762—2012¢ B Z 2B Eir i Py R
EHOWHE, KRS SEARSET 1O
mg/kg, B F A E T 0.1 mg/kg. f & & 0.1
mg/kg; HE GB/T 24399 —2009(¢ & .3 YA B &
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Table 4 Comparison of calcium content in products

K 15 5 AUk AN Pk 15 45 4 15 15 5 4
L. High calcium Flavor Soybean High calcium High calcium
Species . .

flavour sauce sauce sauce milk milk powder
5t
353 mg/100 g 56 mg/100 g 32 mg/100 g 125 mg/100 mL 794 mg/100 g

Calcium content

VE L JE R R R R 0 26 B 4 RN TR £8 Ry i A 7 5 A5 XU 3 A [R] . Note: The flavour sauce is without Maillard reaction

solution and fish bone powder. Other formulations are the same as high calcium flavour sauce.

x5 BERKEERLAR
Table 5 The physical and chemical composition

of high calcium flavour sauce

=gz W

Indices Determination of content
K43 /(g/100 g) Moisture 29.99+0.30
K4/ (g/100 @) Ash 8.16-£0.10
HH M/ (g/100 g) Protein 14.4240.25
Wi/ (/100 @) Lipid 26.77£0.59
Ay /(mg/g) Acid value 0.8740.02
it % fE 18 /(g/100 g) Peroxide value 0.03940.003
pH 6.03£0.01
K16 B Water activity 0.86+0.00
MR/ (g/100 g) Total acid 0.3340.00
HEABA/(g/100 g) Amino nitrogen 2.714+0.24
45/ (mg/kg) Lead —
M/ (mg/kg) Arsenic 0.008
i/ (mg/kg) Cadmium 0.006

WK R 65 ¢/100 g, AEB AT EA
{KF 0.50 g/100 g. & 45 XU bk ¥ 1 4% 101 45 A7 29 45 &
PRUEZER . TAERAR P A S 8<3 1g CFU/g. K
A TRE<3 MPN/100 g. S0P 1 (4 2% (0 3 3 BR i
YOI D R

3 i #

fil £ 7 1A R 1) 22 Rk A SR R 5 AR & A e AR
J N 7 e B BE 7 A A R R UK A L HE R R
T e % A A ] A e A R T SR A Y
KAy F ) 02 ARG 3 28 7 ) n] W37 7™ it R IR 1Y) £
VRS KBRS AR 5T A p A R A KA TR R B
TS ) £ 4 55 7 18 R R R Y T R e v A A
M 8 2 Ak & AN B2 O A b i 2Rk S )
FLAT BUAD 1) e I 0 e TR iR B AR, R 55 1 I Y
A O B LR ) R, oAb, 2-F 31T RE L
i | 1= -3~ A5 ) Jo A, 2 R WR A A TR AT TR Y
N R | 2 D S A G N i L S e
BE I FI A Ik

1 A Ay i N kR e & ok IR
USRS e IR O R A T A S
A5 1 0B R AT AR B AR, el s i
ik 20%0~30% , HASBE LB 2 ¢ 1. A7 A AR
XoF A5 | WA AL ) s A L A9 £ S I 1 8 ) £ ) AT
RIS A & [\ g e S 20 % ~
30 Y6 Y B SR B (R VB L BE SR TR TR LI TR
ot R A 452 AT 0T o R O B AL B L R
FRAE 50 pm 22 47, U8 0 2 XUBE 5 ox XU 5 1 A
L | 11 JERORT XU 45 35 G S 5 ) [+] B T A 804 e XL
R 085 46 R B SR . PEIE R
B, 20 R Ak LS 1) R AR DN RO R I iR
M H AT A A AR G Ry R R
I8 T FE R RLAR TR 2Z 18] IR0 5 R

AHIF G F) JH A £ 50 TR R A — T T
o R AP R R R FH R R K S T o B LA e ) TR A R
I XU 1) 26 778 52 W 53 — T 6 KA I i £ R
HEAT R IO B Ak L ) R T R B 2 R
A7 VR T 1 25 v 5 KU 5, 7 43 X £ 28 T R A
T AL L R 0 20 T8 7= 9 19 25 A R A 43t
B R R ), DUBCE TE A A A TR A, 38 5
PR 2% R 1 A8 3 56 %o e 45 XU ¥ i 5 i AT A AL L 7R 2

S 1R) 1 65 XU 6 5 0 19 R 3R 2 R - B T IR
o = P 0 > R 0 S 0 e > 2 A R
WA I L S KU Y B AR T R - 100 g A
KU F i, # 5 9% 30.4 g ME¥)IH 16.8 g B F 4 T
13.4 g kIR 6.8 g XBEE T 6.8 g, FHifl ) I 6.8
g FARPHE 4.8 g /NKML 3.4 g B K 1.7 g . HZ K
1.7 g 28 3.4 g2 1.7 gs 1.7 g fEML 0.6 g, &I
e 7 Y e A KR O R R (H T 14.42
g/100 g, R Wi 26.77 g/100 g, & H B A 2.71
g/100g) s MRV A1 . W BHE A ¥ 57 2608 B 4g L it
JRC L TGS R R LR, HEA i3
G 7 REWE T P 1 RER

H . 5 45 KUK 5 F 5% I I & iR — S by T
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FEUCHE - L)X BB BRLARS R K P | B i R
S5 PACRRPEEAT RGEWT L 5 (2) T — E B9 T BL,
— P WA OB RT3 0 85 1 AR W AR
(3) B B ARF Ry 9 A2 7= T 25 JF R B R M (8 FR IR
T T e e R A 22 R e AR
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Abstract The addition of fish minced meat and bone powder to flavour sauce by certain processing
could not only improve the nutritional value of flavour sauce,but also provide a reference for the devel-
opment of new type of flavour sauce and the comprehensive utilization of by-products of aquatic product
processing. Moreover,it could give a new idea for the healthy development of fishery industry. The Mil-
lard reaction solution and fish bone powder were prepared from processing by-product of Ictalurus
Punctaus (the fish bone with meat),and added to the soybean sauce to develop the flavour sauce with
high calcium content.The formulation of high calcium flavour sauce was optimized through single factor
and orthogonal experiments using sensory score as index. The results showed that the order of influen-
cing the high calcium flavour sauce was the addition amount of soybean sauce > sugar > vegetable oil-
Maillard reaction solution. The optimized formulation was 30.4 g/100 g of soybean paste,4.8 g/100 g of
sugar,16.8 g/100 g of vegetable 0il,6.8 g/100 g of Maillard reaction solution. The high calcium flavour
sauce made according to the formula was sweet in flavor and excellent in overall quality. The calcium con-
tent of flavour sauce was 353 mg/100 g after addition of fish bone powder,which met the claim of high-
calcium food.

Keywords Ictalurus punctaus; fish bone with meat; high-calcium sauce; fish bone powder; com-

prehensive utilization of by-products; high value utilization; functional foods

(FTAE % 35 . A Ak ak)





