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The Study for Application of Commercial Modified Starch
to Frozen and Retort Foods
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HaiTai Confectionery Food Research Center, Seoul 140-190, Korea

Abstract

For the application of the ¢ommercially modified starch in frozen and retort foods, apparent viscosity
and water loss were measured at each stages of heating, sterilization and freezing-thawing stages.
Apparent viscosity showed lthe exponential increase with concentration and the slopes of apparent
viscosity against concentration in the Firm-Tex(hydroxypropyl distarch phosphate), Hi-Flo(acetylated
distarch adipate) and Colflo 67(acetylated distarch adipate) from waxy maize starch were higher
than those of Amyloacetatel M20(starch acetate) and X~amylo 250(distarch phosphate) from potato
starch. In the presence of 1 or 2% NaCl, X—amylo 250 among modified starches showed the increase
in water loss and the decrease in apparent viscosity, whearas Colflo 67, Hi-Flo and Firm-Tex were
little affected by NaCl. In the presence of 1 or 2% sucrose, water loss and apparent viscosity of the
modified starches were not affected. In the range of pH 4—~8, water loss and apparent viscosity of
the modified starches had no change but the differences were detected to some extent between each
of heating, sterilization and freezing-thawing stages. In the apparent viscosity and water loss of
.the modified:starches after 3.week storage from.heating and sterilization, Hi-Flo, Amyloacetate M20
and X-amylo 250 were not ¢hanged at the storage period, and the overall acceptability of retort food
containing the modified starches such as Firm~Tex and Amyloacetate M20 were favored more than
others. In the apparent viscosity and water loss of the modified starches which have been frozen
and thawed three times repéatedly, Colflo 67, Hi-Flo and Firm-Tex were not changed in freezing-
thawing, and the overall acceptability of frozen food containing Firm-Tex was most favored.
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Table 1. Recipes of frozen(papaochai) and retort(zhajiang) foods

Papaochai Zhajiang

Constituent Concentration(%) Constituent Concentration(%)
Cuttle fish 34.0 Potato 10.0
Trepang 285 Pork 75
Shrimp 5.0 Onion 50.0
Red ginseng 5.0 Soybean oil 7.0
Bamboo shoot 6.0 Soy sauce 0.7
Carot 8.0 Bean paste 13.0
Lentinus edodes 1.0 Sucrose 1.0
Sucrose 2.0 Salt 0.8
Salt 05 Modified starch solution 10.0
Modified starch solutlon 10.0 (20~40%)

(20~ 40%)




3% ¥ AE=EAEN 494 M4ARe A BT A7 883

Aol sl ==
ehi it

S P& FAEA (002

HEZE ¥ H3 AMEY HMx U 2sdAl

wARE] AEHG AYL 74 EE Al T
gjsle] WEAE(guA) 2 HEEEAFHAFLS)
£ Table 12} 8] &<} wpe} A A s ch A MELS
2 EAE 208 At TS e A e} A7)
(mouth feeling)2] F7H4 &9 2e3 AAA QY A
3 % (overall acceptability, *I-+Ft} 54, of ¢ jmuc}
178 78l slydch 2R AE 33 WE-ss
A AR 74 55l I AAHA AIZEE 2A
g on AApraw FA HEAF A8l 3570
AAgsod 7t F7kvirke] AEEE 54 FAYS
7Faksd eH10).

SAIXE

A e 33 ubEsle] FFA 2 TASH oA AY
ZA 3= SPSS packages AH8-5e BAHEA g T f-o
AHal Zolr} 9l ARl d#)A'E Duncand v}
9 AA1DE st

2
=

2

ks,

o]

}

1452 HAA -5 2ol the 2%(w/w)9] Fxo
Az A g7ke] 3-8 (water-loss)?t 2RV A=
& 43 AFE Table 29} 3o 7+ vebilet. Ta-
ble 29} 304 B 4= 9l vle} Zo] 1459 HAAE
AR F dAFE o1 Az Bpge] slow 7
A g JE 9 AFFAH A Wst AL 7
Z28] % Firm-Tex(hydroxypropyl distarch phosp-
hate), Hi-Flo(acetylated distarch adipate), Colflo 67
(acetylated distarch adipate), X-amylo 250(distarch
phosphate)T} o} A €e] Ex17} 28= Amyloacetate
M20(starch acetate)] HA] AR 555 AA st 7 =
Zoll |} a9 21y A xe) HE A5k

o

o] AT

Sl g3 2 bR EY] BT 1%~ 4A(w/w) L
el xel éiﬂ@ﬂshear rate 135 s, 20
°Cye] ArddA o} s 2-E2] 2] ¥l Table 49} Fig.
16 YR sith Table 4014 2 & gl nfe} o] 5
o mel Ay e WA AR bE =¥ e g2
ARFA S HolE ApTFH FVME HE o F

08

Table 2. Apparent viscosity of commercial modified
starches measured at 2%(w/w) concentration

at 20°C.

. e Freezing—
Sample Heating  Sterilization thawing
Firm-Tex 39.3* 276° 116°
National 465 . 40° 36" 19°
Hi-Flo 93 . 184° 11.0°
Ultra-Tex 3 3.3 36 36°
N-Oil 1.9° 1.2° 1.2°
Colfio 67 4.8 93" 47
Frigex W 36 5.1° . AL
Clear Jel 33 38 33
Ultra-Tex 2 4.3 7.4 417
Farinex VA70 48 45 2.1°
Perfectamyl AC7T5 . 6.0° 95° 57
Amyloacetate M20 117 106" 101
X-amylo 250 133 147 114°

24°Mean values with the different letters in a row are sig—
nificantly different by Duncan’s multiple range test
(p<0.05).

Table 3. Water loss of commercial modified starches
measured at 2%(w/w) concentration

Sample Heating Sterilization P;;eae;::]gg
Firm-Tex 316 48 40.7°
National 465 639° 56.9° 64.7°
Hi-Flo 51.6° 32.0° 487"
Ultratex 3 67.1° 68.1% 72.4°
N-0il 99.0° 93.7° 98.3°
Colflo 67 61.6° 34.6° 56.7°
Frigex W 6L1% 595% 58.7°
Clear Jel 69.3° 67.0° 68.7%
Ultra-Tex 2 66.2% 53.4° 58.7°
Farinex VA70 63.7° 54.2° 74.8°
Perfectamyl AC75 58.8° 35.1° 56.2°
Amyloacetate M20 0 0* 14°
X-amylo 250 0° 0 2.1°

23 fean values with the different letters in a row are sig-
nificantly different by Duncan’s multiple range test
(p<0.05).
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Table 4. Relationship between log apparent viscosity and concentration of the commercial modified starch

Coefficient” .

Sample r(Correlation)

A B

Heating 0.6262 0.1405 0.9852
Firm-Tex Sterilization 0.6707 -0.0629 0.9917
Freezing-thawing 0.7398 ~0.3700 0.9994
Heating 0.6683 -0.3056 0.9954
Hi-Flo Sterilization 0.5413 0.3005 0.9930
Freezing-thawing 0.6348 -0.1665 0.9939
Heating 0.6771 -0.5743 0.9909
Colflo 67 Sterilization 0.5437 0.0661 0.9826
Freezing-thawing 0.6648 ~0.5695 0.9875
Heating 0.4496 1.0914 0.9878
Amyloacetate M20 Sterilization 0.3666 1.1470 0.9759
Freezing-thawing 0.4010 1.0195 0.9662
Heating 0.4647 1.1236 0.9852
X-armnylo 250 Sterilization 0.4565 1.1868 0.9817
Freezing-thawing 0.4834 1.0212 0.9904

1)Regression equation Y=AX+B, where Y=log apparent viscosity and X=concentration(%).
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Fig. 1. Effects of concentration on water loss(%) of the modified starch solutions measured at heating (A), ster-

ilization(B) and freezing-thawing(C).
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Fig. 2. Effects of NaCl on water loss(%) and apparent viscosity of the modlfled starch solutions measured at heating

" (A), sterilization(B) and freezing-thawing(C).
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At4-7]9] 815 3} (shielding) A1717] W& 2 &4
Ha=d AR R AF9 Al g2 Hx Ahas
WA A2 o e otel Jme] Aolrt 9l& 4 ot
WA R F4L w241t FgF-g 7] o Fal
2o HM=At(1213).

A
¢

MEto] A3 _
oA 2 Z2u)o] Bxlow Alawls Ae
o A7} 7w =l 1969 2960 M e ok AR
x| W3lE Fig. 3o vehiigich

Agee] Bl wah Hi-Flog Ale)sha ok A=
Aetg oy Aubyd e SRl Aus A=
2] Wi3t7} A} Guar, locust bean, pectin®} 2+-& A
2% A (biopolymer)E-2 L5 el o HxErt Wzt
& 4 led Gl o ‘EJ_TK}7}-4 s o
3 o3 gk A m3-=19) 4349) &3 % polymer-polymer
A5 apgollo] of 3 ol 27 AL E delA glvk(ly,
15). zejv) o] A WAAR RS ZRV A=A

/\:Lﬂ

AT 2o RN A AL GGE2A F2 A

22 A

_f1°

pHe| &Y
pH 4~89] ] ] ¢4 W*X dJ89 RRajel Ay
71 HEwss =4 23S Fig. 49 Jehiigich 7t
g, AHE, 45 2 AT SRR 2] A
o h&z}—:— dwd 2 % pHell B -& Ao wkx) esh
o} 7ZF FA el Aol E By .
‘T‘"‘""E]\— 7t A2 (Fig. 49 A, B)olA
Colflo 677 Hi-Flo7t 74 FA B} AFFA o4 4=
2R/} ZAastE A 3S B9 .27 Amyloacetate M
203} X~amylo 2502 7} @3 A3 ol A 8-l 7}
A& A s A gghoh §5 83 A Colflo 67
7 Hi-Flo?] ¥ ¥e}& AT 3R} ¥3%2 Firm-
Tex= AWML o]7} 4& A7E v e =3 Am-
FE2E 7R A gty X-

yloacetate M20->
amylo 250& S¥-£2|7} A s o} W5} ) Ed ik

By
T'\L‘



836 Z A4

(B)
— D
R
3 N
w
o°
- q
o
S -
2
A
[r m
L=
¢] 1 2
Concentration of sucrose(%) Concentration of sucrose(%) Concentration of sucrose(%)-
(€)
a
o L
P
3 [3’—/—’_5\.53
o
0
- ——— —%
T
o
2
o G © —&
<
(o] L L N
0 1 2 0 1 2 0 1 2

Concentration of sucrose(%) :Concentration of sucrose(%) Concentration of sucrose(%)
Fig. 3. Effect of sucrose on water loss(%) and apparent viscosity of the modified starch solutions measured at
heating(A), sterilization(B) and freezing~thawing(C).

@®: Colflo 67(4%), X: Hi-Flo(3.5%), O Firm-Tex(3%), [J: Amyloacetate M20(2.5%), A: X-amylo 250(2%).

2R HE By

187 52 W3lE Colflo 670 WEF 3564
A7) 7hastg 2 Amyloacetate M20-& 7} 24
v\ ZA A BE Y HETEE Jre e}
#29 X-amylo 2502 W51 s oA HEr) 234
#tgdch. Hi-Flo%} Firm-Tex® 2t 347kl AT A
=F #AEA

XNYEo| vzt

HEZEAZ A 4317 s Atd = AFAD A
TEY & 3F T AR A R A
27 Axe] W3tE 233 A 34-E Fig. 590 vehigich

E3tol A Ao A e AR2-4) F
Colflo 67(acetylated distarch adipate)® Firm-Tex
(hydroxypropyl distarch phosphate)+ #] #7] Zbel] u}
et 2227} 7histe A3 vy e Colflo 678
AR 15 F E849 Qo] gAleo) Ao

2 #3F ] k37 343 AYH S FAg g
™ Firm-Tex+ Welg] o] DA =7} Yt} o]2)d
WAL 32 Q3 R I a4 35
WAl B A A ol HR3 AR HA RS
TEg o] 437 W&l Aoz F23H(16). Hi-Flo
9} X-amylo 2503} Amyloacetate M20-&- &38-2] 9}
AR7) Hxe islrl A7)k aje} Ao kg wt
7 g AT HAE nych

HEZE AEFHAAL2)E 7 HARDE e
Table 19} wigu]d a2} A zste] A=l A3
(overall acceptability) & &AM} 238 Table 591 1}
ehlisdch A A7z 15 7 EelS o A A
3%+ Firm-Tex® Amyloacetate M20°o] &4 v+$h
2w HA7)7ke] 25, 35 7 3¢ ol wie} Hi-Flo9] Al
2EE A Folg on X-amylo 2503 Colflo 67¢]
N FE AEEE Ryt X-amylo 2509 A9 A%
=7t e AL A2 AE:A HOEHE 2F
2] kol dg FR|H =] EFFAAS ¢+ Fel



3% 2 HEZEAFAA A WAAESD AL AT AT 887

25
(A) (8) (C)
20 F ‘ - -
§ 15 F L d
- X A H—X
2
© 10 - o K
z M
5;_'9\6\9/0 g q D
4 + D
o ) & = 8 & 7 ) 7 B 5 £3 5 £3 &
4 5 8 7 8 4 5 6 7 8 4 5 6 7 8
pH pH - pH
280 -
(A) (B) (C)
aQ
S
P
B
(o]
[$]
R
>
b=
o
O
o
Q
<
o 1 1 1 1 1 1 1 Il 1
4 5 6 7 8 4 5 6 7 8 4 5 6 7 8

oH pH ) pH

Fig. 4. Effect of pH on water loss(%) and apparent viscosity of the modified starch solutions measured at heating(A),
sterilization(B) and freezing-thawing(C).
@: Colflo 67(4%), X: Hi-Flo(3.5%), O: Firm-Tex(3.5%), []: Amyloacetate M20(2.5%), &: X-amylo 250(2%).

20 350
—~ 280 |
[oN
o
77} o 210&
2] [&3
2 10 2
2 2 1404 R S S
S
Q.
<
CW/ 70 |
0rs & & A 0 i .
0 1 2 3 0 1 2 3
Weeks Weeks

Fig. 5. Effect of storage period dn water loss(%) and apparent viscosity of the modified starch solutions.
@: Colflo 67(4%), X: Hi-Flo(3.5%), O: Firm-Tex(35%), [ Amyloacetate M20(2.5%), At X-amylo 250(2%).



2 A

Table 5. The results of sensory evaluation(overall acceptability) of retort food at storage in 3 week

Sample

Storane Firm-Tex Hi-Flo Colflo 67 Amyloacetate X-amylo 250
pero dg (3.5%) (35%) (49) M20(2.5%) (29%)

1 week 45 3" 16° 46° 2.1¢

2 weeks 4.2 2.9° 1.7 36° 2.7°

3 weeks 3.4° 33 15° 347 25°

*%Mean values with the different letters in a row are significantly different by Duncan’s multiple range test(p<0.05).

Table 6. The results of sensory evaluation(overall acceptability) of the frozen and thawed frozen food

Sample

Freezin Firm-Tex Hi-Flo Colflo 67 Amyloacetate X-amylo 250
~th:wi fg s (35%) (35%) (4%) M20(2.5%) (29%)

1 time 4 3 2.3° 39 26°

2 times 3.9 26 1.8 317 26

3 tumes 3.4° 2.3° 2.3° 2.7° 2.3°

*PMean values with the different letters in a row are significantly different by Duncan’s multiple range test(p<0.05).
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