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Abstract: The conditions of nanofiltration, and the main nutritional components and flavor substances of initial cooking soup,
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concentrated soup by membrane and evaporation were studied: The optimal condition of nanofiltration was 20 bar at 45 °‘C with solution

containing NaOH and 0.1% (m/m) SDS. The soluble protein a

. . <,
and 2.21 times respectively. However, the concentrated soup b;

d the amino nitrogen of membrane concentrated soup were concentrated by 4.05

tion was higher than those by membrane, being of 6.20 and 5.91 times,
respectively. The energy consumption of evaporation was membrane concentration. The b* value (an indicator of yellowness-
blueness) of membrane concentrated.soup, increased by 3.96, while L* value (an indicator of light and dark) and a*value (an indicator of
redness-greenness) had changed relatively little. Meanwhile, the b* value and a* value of evaporation concentrated soup increased 1.99 and 2.42,
respectively. Therefore the color system of concentrated soup by evaporation had larger change. 45, 42 and 33 volatile flavor compounds were

detected in the initial cooking soup, concentrated.soup of membrane and evaporation analyzed by HS-SPME- Gas chromatography - mass

spectrometry. Compared with e tion, membrane concentration combined microfiltration and nanofiltration was a better way to persist the
color and flavor0f anchovy coo
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Table 1 Processing capacity, power and concentrated time of
membrane unit
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Fig.1 Process: diagram of membrane concentration
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5.6 Ja, #K 9.04 kg Kit, PRIRHERE 6.4 FE, HJ0.58
FE/L, THEINEMT:

M xCx(100-T)+mxH
3600 xV

E W-E R A RE4E, /L MARRTE (MR
), 11 kg; C-KAJHLME, 4.2 kl/kg, T-AMEE, 45 C;
m-AZRE, 9.04 kg, H-KeGAALM, 2258 ki/kg; V-IREEHT8
R, 11 L,

14 HEEKEE

WRAETTURTT, 7 3021 ‘CHN S bar I 5E 27Kl &
Jis BREAEHE 1 h 5, FERNAHES, 47K P45 S min,
TEMIRIZAE T KB E Jw; S5 TR
B 40 min, JEYEEREIELE IR R RE ST, R
30 C. JHVESE ARG, HEZSTHEUER, F 2R R &8
Zrp, TEAHFEI A e gAK@ & o, mEmRE R
Fr (%) M5 AF:

Fr(%) =(Je-Iw )/(Ji-Jw )x 100

W:



MK EmBHL

Modern Food Science and Technology

2014, Vol.30, No.4

L5 A HT

JR 5 BRI R E ikl e D), B
25% GB/T 5009.39-2003 (& PAbRAER /34T 7572
KPR E . hEE R THE: B
D38 (8000 g, 10 min, 4 C), LyE, Hl—E &I
WE T HERMERE T, SEEdE.

1.6 & E447

BREF B0 (8000g, 10min, 4 °C), ik,

B —E I8 E T 10 mmx10 mm ELa A, Hoam

S R AL, 6 REREE, BRI e
(L*). 244 (a*) MIEEEME (b*).

1.7 38 5 MRk R #r

KH HS-SPEM/GC-MS 73 b i I R MY«
f#H 75 um CAR/PDMS F 50 ‘C/K¥EMF 30 min,
i DB-WAX (30 mx25 mmx0.25 pm) {50 BkE,
HEFEIRE 250 °C, HEHJIR 40 °C, 1745 4 min, LL6 C/min
HETFE 80 °C, FELL 10 “C/min THFZE 230 °C, 1145
6 min; FAZ D, HiE 0.8 mL/min. Ji
WA B UEIRE 200 °C, ARMIATIRNE 250 °C,
THEE N 70 eV,

2 GERES
2.1 R4 Ry IR AR B X AN R

"
211 EAEHA ./
120 - - 60
—— FILEREARR R —— kR
0oL — HEIERE —e— [ At 130

= 80 B
35 60 E
= =
=]
\ =
20 .
05 7.5 10 12.5 15 17.5 20
Iy / bar

[ 2 SRR ARRISIN
Fig.2 The effect of stress on nanofiltration
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Fig.3 The effect of temperatu re on nanofiltration
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Fig.4 The effect of different cleaning agents on the recovery of
membrane flux
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initial cooking soup, concentrated soup of film and evaporation as well as

Table 2 Salts, soluble protein and amino nitrogen co%
conc

ed energy

e
7
15N

R IERB R BRER RKRER

0% 2.83
T % A/(10%g/mL) 0.74
R A R/(10°mg/mL) 63.86

HEAE/(FE 0 B IRGE AT AR SoARAR . /L) /
A5 8 RYEAS SR R AR/ (L) /
LA B BEFE/(E/L) /

2.98 3.20 3.10 15.60

4.54 224 3.00 4.59

98.59 157.88 141.11 377.76
/ / 0.51 2.36
/ / 0.13 0.38
/ / 0.23 0.40

RIFRRR RRAERIFELRERNEFEN
Table 3 The color change of initial cooking soup, concentrated
soup of film and evaporation

L* a* b*

RABR 33.77+0.10 0.03+£0.02 1.95+0.13
IR 4 32.894+0.04 0.72+0.11 5.91+0.21
FEE R R 30.88+0.12 2.45+0.03 3.94+0.05

BB ] DU A R 5 e b &,
RS FE (L) A8HE@OFIEEE (b)) #
BA BT —EE, IREAEZE RS, BRI K
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Table4 Volatile flavor composition and content of initial

cooking soup, concentrated soup of film and evaporation

= o >r . RT AR E 4B 1%
g ?g J g7 et /min  AARR JERGER RIRER
2 4o 15,15 / mi 1329 1778 8.85
5 ;g 3 35 i o7 1 #‘fz@ﬁé‘ 15.4 nd nd 1.08
ob 3t g0310481329 &w 2 SFRME 1665  nd nd 0.56
05 : TR R a— v 3 TE 8.03 1.67 2.11 nd
Time / min 4 SREE 5.25 1.40 3.18 1.59
&5 ZERiK. B éﬁiﬁ%ﬂ,ﬁ.‘ﬁipxﬁﬁq GC-MS BEFIRE 5 R 1038 0.60 1.24 0.47
Fig.5Th -)stotal ion chromatogram of initial cooking 6 FEE 12.46 1.07 1.24 0.62
up,c entrated soup of film and evaporation 7 S 14.32 0.96 nd 1.10
Wi LG HH 42 B 1 il e, o — FR SRR 8 3-FATE 3.94 nd nd 1.55
ik (13.40%) REAE AU F 3 (R AFDN T 70 7 B Ll 28 8 9 2 EMEE 929 071 0.99 nd
W — e R IR B85S (17.78%) FIEHZE (4.45%) 10 2-THEE 1125 052 1.93 043
AR B 0 & A AN R T, R R g . 11 2-FME 1485 0.50 0.61 nd
BRI 20 5t LA R B2 s R R ot SRS B ik 12 2-HME 1634 041 0.61 nd
PEREL, Y, RRMRARR = R A Rt k. B 13 2-5NE 1773 044 nd nd
7% (18.84%) MIMXTE & &I A, (HEEEYHE TR 14 2,4-B=NE 1581 141 2.67 nd
B, X RBRIDTRRAN IS . WK . 0 ERERT X 15 2,6-F=4FE 1703 1.62 1.72 0.59
WRGRES, (ABEERERIER, RIRIZEYE, FeARA 16 2,4-R=JFE 1974 nd 0.44 nd
EHRNER . RGP BT BE (9.73%) WIAHXTE 17 R¥® 1626 1.06 nd 0.49
SR T 18.9%, MHHEARAKINER M. Bk HTR
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H#EW -T2 T M 2R
. 9 . 12.62 1.00 0.84 1.08
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4 1-T8% 13.81 0.84 0.49 nd — g
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- 3 it
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I 222k 1573 220 1.59 nd JESE Ty THT 355 SDS (0.1%) A1 NaOH (pH=10)
12 2FAIE 1826 060 043 nd O 2B AV RIRT 75 30 CHOEVEALE
13 R2KH- 132075 086 T, WU 40 min AL R 757 3AF 96%0A L.
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15 AAATE 2279  nd nd T HLRERE S 2 SN R A, AT I ORFF i 1 75 28
3-FRE-E e 1t Ea %
16 tP 152 nd nd 0.47 B RS B
P,
136 1.94 12.97 z %‘KI@L\
1522 6 1.94 8.49 [1] Wu H, Liu Z, Zhao Y, et al. Enzymatic preparation and
16.37 n nd 3.02 characterization of iron-chelating peptides from anchovy
18.04 nd nd 1.12 (Engraulis japonicus) muscle protein [J]. Food Research
17.64 nd nd 0.34 International, 2012, 48(2): 435-441
54.05 35.50 13.48 [2] AR it 2 VR g DR R IR 55 [D]. B Biig
1-3K " M- 1- D S
1 kﬁb 1342 nd nd 0.87 RHERE2011
AR T B [3] Sangho Lee, Chung-Hak Lee. Microfiltration and ultrafiltra
2-F A ORBR i i
) 2 ’ 16.07 nd nd 077 tion as a pretreatment for nanofiltration of surface water [J].
W &5 Separation Science and Technology, 2006, 41:1-23
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4 RH 203 03l 147 1.02 JEAHTLI]. A A 5 T0k,2013,39(5):72-77
5 —WhsEE 225 31.65 13.40 L.16 ZHANG Jian-you, LIN Long, WANG Bin, et al. Study on
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