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Studies on the Low-temperature Storage of Strawberry Pulp
and Red Pepper Paste by Cryoprotectants
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Korea Food Research Institute

Abstract

With adding cryoprotectants to red pepper paste and strawberry pulp, the effects of freezing point
depression and the energy requirement for storage at -15C were studied. In case of red pepper
paste, the freezing point was pressed to —9.6C by adding NaCl(15% w/w) and citric acid after remo-
ving stem. And the components of combined cryoprotectants to keep strawberry pulp in the unforzen
state at — 15C were dextrose(25% w/w), fructose(17% w/w) sorbitol(8% w/w) and ascorbic acid(0.2
% w/w). Also, when compared with No-treatment, the storage time reduced about 50% and resulted
in about 70~80% cut-down in the energy requirement for storage of food products at low-temperature.
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Table 1. Cryoprotectants used in the experiment

Materials Cryoprotectants Grade Maker
Red pepper paste Nacl Special Han - Ju Co.
(Refined salt) (Korea)
Citric acid Special Junsei Chemical Co.
Strawberry pulp Dextrose Special 2
Fructose Reagent Osaka Yakuri Chemical
Co.(Japan)
Sorbitol Reagent 4
Ascorbic acid Reagent Junsei Chemical Co.
(Japan)
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Fig. 1. Schematic diagram of freezing point measuring
apparatus
1. Circulation thermostat thermomix, 2. Insulation lid,
3. Insulation, 4. Cooling bath, 5. Brine, 6. Aluminium
sample tube, 7. Air, 8. Copper sample tube, 9. Sample,
10. Thermocouple, 11. Rubber lid, 12. Data logger
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Fig. 2. Determination of freezing point of distilled wa-
ter by Backmann method (Cooling bath temperature
: —100)

zzsz Algsteion] 1 Az Fig 29 %t

oigd I AeEA M

WA o] Are] exoEe A (1)7 o] Siebele] 4
Aol 8, WA olate] wHldge A (208 ol
Yano2] A¥4eg sbAslsdch?,

C.(cal/gC)=02+08W (1
C.(cal/gC)=024+03W 2

@, Wi SEH(W).
287 g Woolrich™®e] Aol o) A&
shsieh.

L(cal/g)=79.71 W 3



436 A a2 A 22 W Al 4 3.(1990)

Table 2. Initial freezing points of cryoprotectants solutions (Unit : ©)
Kinds Mixed Concentration of cryoprotectant(w/w %)
ratio 10 20 30 40
Dextrose - -1.1 -2.8 5.3 - 83
Fructose -10 2.7 -5.1 - 82
Sorbitol - -11 -26 4.7 - 85
Dextrose . Fructose 2:1 -3.7 -6.0 - 88
Dextrose : Sorbitol 2:1 -35 -5.8 - 84
Dextrose . Fructose : Sorbitol 3:2:1 4.4 6.9 -109

£~Q0fuix|el Az

7 RS A 225E AuHe A (D, 4 (@)
2 (@l Sl FY gk olgdtel thy oz 4k
&l o,

q(cal/g) =C(T,—T) +79.71 W+ C(T:—T.) (4)

q71M T Algel 271 2%(0)
T A8 9O
T.: 5 e425(0)

t4

dz o 23

%ﬂmxmu winust so
2 Ao AR g o B FAw|Ale 27
WHE A Asks Table 29 o) £AUAA 9
T4 wA7sk= Raoulte] Ao wle} -8
FEx vlAsA AR et wobAw £49 5
% Aoz sl oo A Jepde Jeg A
559, Table 204 2Fe A% Td FxoA @

F71 12Hu Wygst a5v) o 24 Jelds o
ol &A3 F3td ERA ¢4g 4vizA g
A %57 ez Az

STYX(H e M}

ARD ZAYAAE ALgste] B2gdnF dolie
o+ NaCl 15%, citric acid 0.5%& #7}8t3, "7]|g9=
o] & ascorbic acid 0.2%-5 EU s §2)8led 1 iz
%o tisle] dextrose : fructose : sorbitol=3:2: 1
o] wlg2 Hrleks wWEAA Fig.3 9 Table 35 3]
—9.6C Y —15C717) vl AAel 2 F2A12 5 et
o] W] @)Y= g AR Ae] 2L dextrose 25%,
fructose 17%, sorbitol 8% = vtelyte}. olaigh Huj=
Gutschmidt®o)] )5l HajE-o] WA }el= S84

2¥YEY ¥ 5, 3R FUIEF o140 sk s
S 3] FF S Wi cdge) aA g
i o a8l FEARF Hol~ES e Ta
ble 3914 Bz ule} el AR AMeljs e E7]5 A

Freezing temperature(T)

—~14 ]

—~15

|L: —l__ 1 —

0 10 20 30 40 50
Cryoprotectant concentration (w/w%)

Fig. 3. Freezing point depression of strawberry pulp

as affected by addition of combined cryoprotectants
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Table 3. Effect of freezing point depression of red pep-
per paste by addition of cryoprotectants

Initial freezing point(C)

Kinds Pasteurization Non-Pasteurization
Removal of stem and seed
None 04 . 05
10% NaCol -5.7 5.8
15% NaCol 9.1 92
15% NaCl+0.5% Citric 9.1 93
acid

Removal of stem

None 06 0.7
10% NaCol -59 6.1
15% NaCol 9.3 95
15% NaCl+0.5% Citric 94 96
acid
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Fig. 4. Cooling curve of red pepper paste at —15C
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Fig. 5. Cooling curve of strawberry pulps at —15C
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