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Preventive effect of polyols on the demulsification
of emulsified surimi during frozen storage
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The washed mince of walleye pollack with water was mixed with 30% sardine oil through emulsification by
strong mechanical stirring. To the emulsified surimi, 0.3% Na-polyphosphate and 0-129% of various polyols (su-
gar alcohols) having different molecular weights were also added, and the product was subjected to frozen storage
at —30°C for 2 months. After thawing, fluid released from the emulsified surimi was collected through absorption
into a filter paper. The amount of crude lipid was determined by measuring the change in the weight of paper after
drying, and the amount of pure lipid was determined through extraction with hexane.

It was found that there is a good negative correlation between the logarithmic value of the amount of released
crude lipid (or pure lipid) and the concentration of the polyols. From the slope of the linear relation, the preven-
tive effect of polyol against the demulsification of the emulsified surimi by frozen storage was demonstrated. The
larger the molecular weight as well as the number of “OH groups of polyol molecules, the higher the preventive
effect.

The effect of polyols on the stability of frozen emulsified surimi was discussed.
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Table 1. Preventive effect of polyols against demulsification of emulsified surimi by frozen storage

Preventive effect of polyols on

demulsification by frozen storage Molecular weight Number of-OH groups of polyols

Polyols (Average value) (Average value)
K (mol-1) K' (%1

Glucose 1.14 0.06 180 5

Sorbitol 1.67 0.09 182 6

Sucrose 2.14 0.06 342 8

Maltitol 2.34 0.07 344 9
PO-300*! (HSH-B*2) 2.94 0.06 (461) (11.7)
Triorich*! (HSH-L*3) 3.51 0.06 (541) (13.2)
PO-20*1 (HSH-L*3) 8.89 0.05 (1541) (31.5)
PO-10*1 (HSH-B*2) 16.45 0.06 (2914) (56.6)

From the slope of linear relation shown in Fig. 2, the preventive effect of polyols against demulsification of emulsified surimi during frozen storage was
evaluated as K (mol~!) or K’ (% 1). K=log (A,/As) /polyol added (mol) and K’ =log (A¢/As) /polyol added (%), where Ajand As are the logarithmic
values of released amounts of lipid from emulsified surimi after the frozen storage in the presence of each 1 mol (for K)or 1% (for K”) of polyol per kg of
emulsified surimi.

*1 Commercial name of products

*2 (HSH-B), Hydrogenated starch hydrolysate, branched

*3 (HSH-L), Hydrogenated starch hydrolysate, linear

*23 HSH~B, HSH-L are expressed as HBO and HLO, respectively®.
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Fig. 1. Relation between logarithmic value of amount of
lipid released from emulsified surimi by frozen storage
and sorbitol concentration. The frozen surimi contain-
ing 309% sardine oil was prepared from walleye pollack
through emulsification with the aid of strong mechani-
cal stirring, which was named ‘‘emulsified surimi”’. To
the emulsified surimi 0-129% sorbitol was mixed and
subjected to storage at —30°C for 2 months. The emul-
sified surimi was thawed at 10°C for 4 hours, and the
amount of fluid released from the surimi was collected
by absorption into a filter paper and the weight after
drying was measured (termed “‘released crude lipid”’).
The obtained fluid was then mixed with hexane to ex-
tract the pure lipid portion. The pure lipid was meas-
ured by weight after evaporation of the solvent
(termed ‘‘released pure lipid’’). @, released crude
lipid; m, released pure lipid (called ‘released pure
lipid”").
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Fig. 2. Logarithmic plot of amount of crude lipid
released from emulsified surimi by frozen storage as a
function of concentration of various polyols added.
The preparation and the storage of emulsified surimi
were made in the same manner as in Fig. 1, except
that various polyols were added. The amount of
released crude lipid was plotted taking the value in the
surimi without addition of polyols. ®, Sorbitol; ®,
Maltitol; A, Hydrogenated starch hydrolysate
(Triorich) having average molecular weight of 541;
o, Hydrogenated starch hydrolysate (PO-20) having
average molecular weight of 1541; C, Hydrogenated
starch hydrolysate (PO-10) having average molecular
weight of 2914.
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Fig. 3. Preventive effect of added sorbitol on crude lipid
released from emulsified surimi made of frozen surimi
during frozen storage. The emulsified surimi was pre-
pared from ordinary frozen surimi (FA grade) in the
same manner as in Fig. 1, except that 0-3% sorbitol
was further added so that the sum of polyol com-
pounds (sorbitol mixed with sucrose) reached up to 8
9%. The frozen storage and the measurement of the
amount of released crude lipid were made in the same
manner as in Fig. 1.

A, RWVF bbb, BB (P4 o,
PO-20, PO-10)) I 2WT L IO G ES O &
WL, wES (1 H) L s &oM@A s+ 50
R L7z, ZOFER, Fig. 2 LIZIFRALERIOR
EABEON, HTFE (LR FES T8 ITEREDICL
B/ kg 20 ORFFAITKS § DIMHIZH R A A = L EH
HOLNT BERIZZICERLEW),
RUT—IL3FD-0H EH & BIUEDOMEHR L D
Bk FLT D F OB OMAAIC K 4 R Y
F—IVEOMEADRIL, TOH5TRELIFEYSFE)
IR TH H T LD b o170, HEERMEOZT{LH
HRO/ZBFACICT T AIMBEE () LRYF—15
FHD-OH ## (x) L DOBER% Fig. 4 IR L7, &
N &S &, MEOBICIE y=0.29x—0.43 T 7 75 0.990
THRENLEHCIEOHEEASED BNz, R F—IVED
-OH%&ﬁﬁﬁﬂﬁﬁmﬁﬁ/AJE@%ﬁ%ﬁrﬁ
LHIRESRICH B S LB RLMBNT WY
509) EoEBEORY A —Jb%ﬁ L, KM &M EDOR
HARATART S, #AAEREI LR+ 45I &L
WMEONTWAID XGICEFF LI —ZA2Y )L
kwwoiﬁﬁﬁﬁﬁm%m®£%mumkﬁéﬁ%%
TRNRE LUK IR BEMO Rl e &€, %
N BOZEMITEEL TX OIS Bk A R i~
BT AR, MHEMICE LGS h 5,10 %
oz, RUL— IG5 Tho-OH EHAALT D HD
FRAALDIFNCHE B - T AHEEIZ>WTHEL &
DI RS L EZ BN A,
FULT D F IR DB INCREL T 28D
Bl ZE L RETRAE SR L0 L 785 Th 5
D, SO ILa— )Lk R A=V ORINC £ 0%

20.0

PO-10
A

16.0

12.0

PO -z/

8.0

I'riorich
Maltitol
4.0 N \'

Preventive effect of  polyols against
demulsification X (mol-')

o PO-300
Sorbitol |

0 15 30 45 60
Number of -OH group of polyols

Fig. 4. Relationship between preventive effect of polyols
against demulsification and molecular weight or num-
ber of -OH groups of their molecules. From the data
shown in Table 1, the relationship between the K
values and the molecular weight or number of -OH
groups of molecules was drawn. The number of ~-OH
groups of polyols is shown in Table 1.

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

BT D H ORI &K 4 — L DR 708

BINEZ 5L, BEICh-- TRl (SEREAEY
i) ~OFIELREA LA 5 & A mkEd S
B D1 F 2 8 EOM T AN OF BT
BN & L TRO TAVCARGIARETE 5,59 KFALT
D H e ) SRR O I T RS ELSE O - b ORI ER
&L THEBETAEE, 3 CICERFHCmiE» 51
ﬂkéﬂfb7tb,%@#D%&E@@ﬂﬁﬂ&ﬁ“
L0, 0+ 5w oORMEERTHO IS
i, FIE#OE CThLEEHETE 5
amr &L D HES D HFE Xﬂoﬁ D BLEAEO N
THRMCEL T, 207V %1}%’5’7?3 5B ORENE
FICOWTHRE L Ba H 50, AP CTHELL /-7l
ﬁ@%@#w%&mronf@ﬁ% G L 72 DC, &
DOFERIT KB TINT Do nds, FBHIFLT D HFO
BIMOREM R LD @&, »OFLEREERR ESH AT
b, AR VT OEDKEN VNV BRRERST AT
B b5 Tnh, T7bb, ELLAT X5 DE
(’x‘?ﬁ DB 30% OKEE 2 R B EMESEL, O
Z80% DA T iin M BAEL, J4UZ 0-10
4@$Uﬂw”ﬁ%%ﬁé%/"ﬂﬁ@%%ﬁbt
%, mIULE ERLLD HBE LY SOMRIERARSE
B bd, SERALT D FOMABRCITEIIM SRR D, »
SEFEAOBRIC L LHELETH L0, BERES%
THETEAV, LA LR UITERE TOEA kT
5L, %ﬂka"ﬁHf—wﬁﬂ%@%i Bt
FUZBRMYORY A —IVREI T ZOEBERD T
:a'ﬁMTMOVWKh—w>7w§k~w>;7%
F—IVONEIC 725 T 2, RERBR G T4,

E | 33

KRG AER T HIC4Y, BREHIHBNEH- 72
e (PTES-F ARG, MR, /RSO

12872 > TR TRV TC R AL TS, B
Brgetz v 2 —BIR, BPE— IS REE L £

2)

3)

5)

6)

7

8)

9

10)
11)

12)

X i

GBI #, A B, R, EAEX. Bt (U
WAL O BRIZ B HIEE LA 2 /87 O BELFH.
SRR, 3 K PE My R R A B RE A 0 A I B FE S T SE R
OE, OKEF) THREKEWMIMRES, &,
1992; 364-379.

BB, by B, FERY SEBESCLLEE L
BAOMRIL. SER 4 FEKED R ERER 2D B
FEZEP R EOME, OKET) HREKEWMIM LY
Fr, &k, 1993; 45-56.

HIOHE, by B, FERE, AR O SEEMC
L ABEE L B OER(. TR S K E MR EE
AR BRSPS ROMEE, OKET) HHRBKE
WINLEFTERT, HFRk. 1994; 52-60.

REE . SEBHIC XS8R T 0 HhO RO
b & mEv OVIEREEDE . BKEE 2002; 68: 547-553.
RSB ET. KEWOBEMERE L 2OFE, FEFEH
DOBAFE. HKEE 1997; 66: 143-144.

EAER, bA{EX, WH E BK & AKRET
BREXBE Y SO L0030 FRGEEHM OB F
SAEIHAE S < = 1 TV AR A T ER TR OM
S, HiRKERES, 1996, 165-177.

Marshall WH, Dustan TR, Carpenter ZL, Smith GC. A
Simple Method for Emulsion End-Point Determinations.
J. Food Sci. 1975; 40, 896-897.
Wi#ZE—, KAFM, &THA
H7KEE 2000; 66: 454-461.
WAL H], ﬂ@’i W, Bt
BOWHRAEE
833.
Wk, fRmOFL. TR & AmEER—ZO%k
BE LIS A—] JEH, AT, 1990; 103-110.

Hes f. Ll ﬁuuﬂh‘utfﬂﬁzﬁm EEH, R
. 1987; 203.

SR W ERIUETIVa—-ILEY VIBBEDOHAF
. AR S & 7R 52 5 B 2 B 3 L MEMBRANE
1999; 24: 207-214.

, MLELR, MEIE—

o A FHIEARAE 2 8
ld’ﬁ‘xé&)}ﬂi H7KEE 1985; 51: 819-

NI | -El ectronic Library Service



