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Effects of Trehalose and Oligosaccharide as
Cryoprotectant in Chicken Surimi

S. K. Lee and B. J. Min
Department of Animal Food Science and Technology, Kangwon National University, Chunchon, Korea, 200-701

ABSTRACT Cryoprotective effects on chicken surimi during storage were investigated. Chicken surimi
from mechanically deboned spent layer meat was prepared with 4 volumes of 0.5% NaCl washing, and
then blended with or without cryoprotectants (8% trehalose, 8% oligosaccharide) prior to frozen storage at
—18T to 10 weeks. Redness(a) of all surimi decreased during storage. Color stability increased during
storage when lightness increased but redness decreased. At this point, surimi maintained a better color
quality as followed order; trehalose > oligosaccharide > non—additive. Gel strength such as compressive
force, hardness, adhesiveness and gumminess tended to decrease during frozen storage. Cryoprotectants
provided significantly better textural properties than non-—additive. Surimi with trehalose showed the
highest adhesiveness. In conclusion, trehalose and oligosaccharide seemed to be good cryoprotectants of
chicken surimi. Especially, trehalose resulted in better cryoprotectant than oligosaccharide because of
better color stability, better textural properties, and lower sweet characteristics.
(Key words: chicken surimi, cryoprotectants, trehalose, oligosaccharide)
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HESLE A BHERY AxE 71AEEA S (me—
chanically deboned chicken meat, MDCM) & % 2-21%
(F) el FhstAen, —80Te ] AzshiA 3702 ol
o A& 2% FRE ARG FAIA 4P Loz A4}
Aot IAEEASe] S BW % 69.3%, =
Wz 14.0%, ZA 16.5%, F3)% 1.28%°]%1t}. Tre—
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trehalose, Z3% 0.05% ol3d}, 30% F=&Hx pH 4.5
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HSHAUX(H 7 L Surimi MF

A F7HA] o1& surimi®] YEHAAWAE 9Jste] 7} d
2] Alg-Eo]& wHE(sorbitol® sucrose)] EAA7}
8% &AM A7l A& 2YE dlo], A2F surimie]
8% trehalose$} 8% oligosaccharideE 2+zt £387] (Kit—
chenAid, Model K5SS, 325W, USA) ¢ @31 Speed 69
A 57 AFAIFT BE A 2 EFRGLE A6
TIoA ATt A8 2E surimiyE zipperbag
(LDPE, 17.8 em X 20.3 cm, (F) AP @) o] Yol —187C
oA 1057t A7F3tAch

4. Gel M= & ZE EH

We surimiE 32& FEEAA d5AZ thE 3%<
NaCl-& #7} & &£%7](KitchenAid, Model K5SS, 325
W, USA) oA Speed 62.8 387t E3A A ) Hi=Ate) 9
32 ARW(RAA 15 mm x Zo] 100 mm)e] 3/4 A
T Af JWE7IEE AAS] Hal 9wzl (C312,
Jouan INC, USA)& 2,000 rpmelA] 1087 A8 &
AlAD A3 9F7E  parafilm(American National
CanTM) o2 whets] TEsla 25T JefFZadA 108
I ARAH T ool 80T 4% (Yamato Co, Model BT
=25, 14A, Japan) ol &AM §54] 571 75T =e3t
% 3087 1S v WA AT

Geldl AlZ] surimiE 15mmx20mm =712 Akl
AZB2A=47)(Food texture TA-XT2i,
Stable Micro Systems Ltd. UK) & o] &3} 227+ =
A3ttt ZA = (hardness), F24 (adhesiveness), A4
(gumminess) & texture profile analysis(TPA) ¥ o
2 A7 5 mmel cylinder probe (P/5)E o]&3sle =4
slgit). Z1AA &4 %1& probes/attachments: cylin—
der probe, code: 5 mm@ (P/5), mode: TPA, pretest
speed: 5 mm/s, test speed: 2 mm/s, posttest speed: 5

analyser,

mm/s, distance: 10 mm, trigger type: auto, trigger
force: b5go 2 3Jl9th 4FR=EL A 35mm((P/35) 9]
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cylinder probeZ A}g3} 11, probert A8 X R Do}
At el Aoyt o o3 FHE /AX8R £t
sA e 2 SE o Hz P9 (g T o|g7x] o) F
g Aelecm & F8 & 43 (compressive force) .
2 AL T 2% 2 74-€ probes/attachments: cylinder
probe, code: 35mm@ (P/35), mode: measure force in
compress, option: return to start, pretest speed: 5
mm/s, test speed: 0.5 mm/s, posttest speed: 5 mm/s,
distance: 65%, trigger type: auto, trigger force: bgo
2 3ok

5. AlEH pH, B2 TBARS
A B BAe AQOAC(1990)d, B43 e Jauregui

et al(1981)¢] #hH TBARS(Thiobarbituric acid and
reactive substance) Sinnhuber and Yu(1977)<] ubd
= 43t FTte] AA ST pHe AA S 10g9 S5
100 ml& 93 727 (Ace homogenizer, AM—7, Ja—
pan) & 10,000 rpmellA 18 30%7F #2&A7) & pH
meter (Horiba, F—12, Japan) 2 Z% 3} t} Surimie] A4
72 MA(CR-310, Minolta Co, Japan) & Ah8-5lo]
CIE L=ax*b*, chroma value, Hue—angleg& Z4%3}it}
Hue—angle7}(fa#ifa) = hO =tan ! (b¥/ax) 2 AAsIE
t}. TBARS®] &42 Algdo AR 0.4g& &3] A&
gl gAkalAl 29 (propylene glycol + warm Tween +
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Tolde] EolA 3083t 718 & Fo W73t o] &
5mLe] ¥ke-olg Z3dled o§7]9) chloroform 2mLE Y1
3,000rpmef A 1587+ AR A H A5 & 532nmeA]
FHEE 243t HF TBARSY Allle A8 kg
malonaldehyde mgo.2 Aarslsich
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6. EA BA

Frold Aol digh BA1A 42 SAS(1989) 2] PROC
ANOVAZE o]-gsl9 o g Hu7t vlwe Duncan 3%
og Atk

A 9 T
W1t 4 H/E surimie] AZ2WHEE 29
Table 13} 2t} & Surimi.J 2 A (CIE a*) ¢} chro—
ma(c) ZH& A3 748193, hue angle(h’) & =718l
Agg B9t AS surimis YFAA ] §44 Frafo]
Ba PAEA] o] 2Tt 24 E Eallo] & HY) WE
o] o} & surimie] H]&) axgke] ¥ Ho|t}(Lin and Chen,
1989). BE713t50l HAwe] Hargdee H7HEE 7t
Zy gk} W 14 vlal 1059 gloid AN: 7hag
S B ZAH30) 14.8%, trehaloseT7F 18.0%, oligo—
saccharides 77} 21.7%°|%th wheby] WEHAAMXA =

BHT + BHA), TBAg 3mlL, TCA-HCL 17mLE Y1

vortexol| A 2~327F &35t

FAABe £

o3 100

¥ o= %%E 271818 WE o8] Be MZo] o Bol

Aashs Aoz ekt

Table 1. CIE L+, a*, b*, ¢ and h " values of chicken surimi during storage at —18T

ol9} ol Al surimi 2]2<]

Treatments' Stor.a 8¢ L+ ax b c he
period

Non 1 day 66.8%0.3" 8.8+0.1° 11.0+0.1° 14.1£0.1° 51.5+0.2°
5 wks 67.7+0.2° 7.8%+0.2% 11.4%0.1% 13.8+0.2% 55.6+0.6"
10 wks 66.5£0.1" 7.5+0.1" 11.1+£0.1" 13.4%0.1% 55.8+0.6"

Trehalose 1 day 67.8%0.3° 8.9+0.1° 10.9+0.1° 14.1%0.1° 51.0+0.2%"
5 wks 69.1+0.4% 7.9+0.3" 10.8+0.28 13.3+0.3" 53.9+0.5°
10 wks 66.8+0.1" 7.3£0.1 10.9+0.1% 13.240.1* 56.3£0.2"

Oligo 1 day 66.7+0.1° 9.2+0.1° 11.1£0.1° 14.4+0.1% 50.3£0.5°
5 wks 67.6+0.2° 8.2+0.2" 10.5%0.17 13.3£0.1% 52.2%0.8°
10 wks 66.7+0.2" 7.2%£0.3" 10.8£0.1” 13.0£0.3* 56.50.8"

ab, ABC, axb*

' Surimi with 8% trehalose(Trehalose), 8% oligosaccharide(Oligo) or without cryoprotectant (Non).

Means within a column with different superscripts are significantly different (p<0.05).
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Z} A7 A7Ze] XolE EW trehalose 7F W Eo|
RoIx A 143 53714 B M|l Blg)] fejHoz
=3HP<0.05). A= (ax) &= A 1L oligosaccha—
ride77} #9222 &30 (P<0.05) 1 o]F& =}o]7}
Uittt FHol a3 YgHoE JAHE FAT(b) o b’
T Ao AA7|zHee WEd 2ol gllon, A=
FRAZIF7 FAE M BlE W FEgE BT o9 2
o] surimiof] B/HE H718tH WEF FH e vig) Az
o] Tolxl&= A2 velydr). w3l BH S A% trehalo—
se7} oligosaccharide Rt} A2 AW A 2F ¢ ¢4
g ez Hig o Qlok

il WEAggRAe] Hrle] mE Beys By
Table 29} 7ro] trehalose 771 WY& 14| 48.2%, 53
46.5%= 71et AejFtel] w3l EUTHP<0.05). ©]<} 7ol
trehalose H7Ht& A% 7] & 248E& Jehoirt
A 1050 Z4stes A W) 9 oligosaccha—

Table 2. Water holding capacity (WHC) of chicken
surimi during storage at —18T

Storage periods

Treatments’

1 day 5 weeks 10 weeks
Non 40.4+1.2°%  40.6+0.3%* 42.7+1.7%
Trehalose 47.8+0.7%% 457+1.1** 43.4+1.0°®
Oligo 43.1+1.3** 40.0+1.0°® 43.3%t1.0°

®® Means within a column with different superscripts are
significantly different (p<0.05).

ABMeans within a row with different superscripts are
significantly different (p<0.05).

' Surimi with 8% trehalose(Trehalose), 8% oligosac—
charide (Oligo) or without cryoprotectant (Non).

ridete} FH7ME A -S5E AR7IHEF B4go] Wt
A g9ktt. whebA trehalosey: W% AR surimie] 248
£ F7M7IeYl 4EE rlAle dRdel Hesth
Table 3049} o] BE surimie] pHE W% 53714
As7E itz 1057 o238 A3t Fotsthe A B
th. pH surimi®] A7z, Baed, 2237k 2] uitskel U
3 Wado] it} (Park et al, 1988; Lee, 1084). W= 19
of EH711e trehalose7), W% 539 trehaloseT7}
71e} AelF] vlg) pHrt <F 0.1 ©F Eskou feolFed
2ol Tk AAISIE AA7IMEST RS A B
02| gskont 5ol A7t Frletthr) 1050 thA] h4st
£ 78 HAth ole} o] B A& H7)3 trehaloses}
oligosaccharide pHol| 53t AgE 7|2]A| &3] o
Tl surimie] ¥EWA WA A= pHEtR= B H7HA 9
IRGAERE G B2 Ao wdHh
WeAAEAAZA B/ HA7PE AS surimiE 154
FEol ol gel B 5ES 42T} TPA Aldel 9%t
, 723, Aoz etk (Fig. 1. BE gel &
te e WEAA7I wet didte A BEoh 1
FHRE HUkIE T vle) gaHe F=E 28X
F7F At ZF A7 7ol BE gel AES] B4
JHETD fod oz EPThHP<0.05). A
WAAE H7HE W% surimi®] gel A EF ] i3]
12 o] Bl WiAgHEER| A (sucrose:sorbitol, 1:1)&
o surimidl]l 9%7kX] HrlelE WE AG7|HEt gel
o] & W3k 3, ¥ surimis} v|wdte Ax
(hardness) 2 t'¥=]= shear stressi= & xbol7} glgle
U g o2 5= shear straind 1/30.2 FolE9th
1 3c}H(Pipatsattayanuwong et al.,, 1995). 221} Sy—
ch et al(1990) o] 23t A% surimio]] & ZFe] WA
2] A Sl A 8% sorbitol, glucose syrup, sucrose/sor—
bitol E&Eo| didF2 g7 Iy 819 (DSC) ¢ &
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Table 3. pH and thiobarbituric acid reactive substance (TBARS) of chicken surimi during storage at —18T

pH TBARS (mg/kg)
Treatments!
1 day 5 weeks 10 weeks 1 day 5 weeks 10 weeks
Non 7.1x0.1 7.1£0.1 7.3%x0.1 0.28%0.02° 0.94%0.08? 0.60£0.03°
Trehalose 7.1%£0.1 7.2%0.1 7.310.1 0.2310.02° 0.81£0.09° 0.62+0.04°
Oligo 7.0x0.1 7.1£0.1 7.3%0.1 0.31£0.01° 0.95+0.07° 0.71£0.04*

® Means within a column with different superscripts are significantly different (p<0.05).

! Surimi with 8% trehalose (Trehalose), 8% oligosaccharide(Oligo) or without cryoprotectant (Non).
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Fig. 1. Changes in compressive force, hardness, adhesiveness and gumminess of chicken surimi

during storage at —18T.

oA T2 EAE /ST Bog Stk £ AlEH
TY YEER wAISe R A2 surimidA 5 WF
WA U] A (4% sucrose + 4% sorbitol + 0.2% Na—tri—
polyphosphate) & #7181H WA deH o= HAAEA] &
7} AP et —20TlA 453 A s o EEE
(A 7%, g37t=, Ay E) A4 &97F A glvtz st
g} (Nowsad et al.,, 2000). o]¢} Zo] ofz] Awtd Axt
o Blgl 2 A|HA| A3} trehaloses} oligosaccharide
£ A% surimie] WEHAE AAAA gel FHFHE &
BN AeE e

42 o2 71AIF QL g 9Jd Foixl A 279
A87t 98 A w7kA] Ade o2 vehlr] W&
d surimi?] gel 2= Yehlle £& £AXRE A9
t}. Fig. 1ojlA e} Zo] b&8-& @57 H777F 27 H|
3] A3 =1 (P<0.05), trehalose7-7} oligosaccha—
rideTHt} & ¢S BAYrt 229 ddt A =& et
Ye A5y 445 o2 v &8 43S o, 53
B3 el A= trehalose 7} oligosaccharide Bt} -2
oz g3 (P<0.05). ol¢t Zo] & Ao AH8d FF

= A surimi®] EARAA &37F 94led, trehalose
7} oligosaccharide Bt} o] 94238 A o2 Yepyic)

N e

AlS surimidl| Al trehalose 2} oligosaccharideg] Thalzl
WEHA BRELE 73] fetd B A4ES 2AIE
ok AR E A S 0.5% £2FE (G789, 1:14) =2 23],
Z552 138 A8 surimiE A28t} Trehalose
9l oligosaccharide® 2}z} 8%% &£%3F T —18T A
1037 YA Asdtt 28 surimie] AT (ax) = YE
7174Eet AA4sket. WSS trehalose, oligo—
saccharide, T34/} €02 H5r} =3 Ao et
ol Ael by Ado] le AL s vETh W73 su—
rimi9] gel Z= (¢, Zx, &4, AFA) = 22IAA
7} trehalose®} oligosaccharide A7}7F 287179l B3l
folRoEs 2L FES SRS WENNF) 224

£ trehalose A7t 7H wotth wabA ol B/ Al
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