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Quality Characteristics of Cookies with Resistant Starches
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Department of Food and Nutrition, Chonnam National University

Abstract

The effects of resistant starches on the quality characteristics of cookies were investigated by the
physicochemical, instrumental and sensory properties of RS-added flours and cookies. Retrograded RS3 by
autoclaving-cooling cycle and cross-linked RS4 after annealing treatment were used. The protein content of
RS-added flour decreased, but the ash content of RS4-added flour increased slightly with increasing RS
content. The RS levels of wheat flour, RS3- and RS4-added flours were 7.0%, 9.6-13.4% and 11.5-17.9%,
respectively. The swelling powers of RS-added flours at 80°C decreased, but the solubility of RS3-added
flour increased by 2-3 fold compared to that of control flour. Initial pasting temperature increased, but peak,
holding, and final viscosities decreased with increasing RS content. The retrogradation degree of RS-added
flours was lowered, because of the decreased consistency and breakdown viscosity. The yellowness of
RS3-added flour increased with increasing RS3 content which induced browning reaction during baking. On
the sensory test, RS-added cookies were significantly different in shape, color and overall quality (p<0.05),
and their texture also affected. Overall quality was higher in peanut cookies than in AACC standard cookies
and RS addition (up to 30%, w/w), regardless of the RS type, improved the cookie quality
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VHRE wAros AR, B, U ABL
ASAECGEA, FH)NA Torach Rsé A= A%
sodium trimetaphosphate$} sodium polyphosphate‘—
Sigma Chemical Co.(St Louis, MO, USA)|A 5% 1
RS &&F 23L& 93 JFAE pancreatin(from Porcine
Pancreas, Sigma, Cat No. P7545)7} pullulanase
(Promozyme, Novo Nordisk, Denmark))& AH23} )
F71 A& HEHES) GIFHWE= Liberty Gold

Atz et A A28 A 535.(2006)
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E(1:2.5) @] Yol d@@F7|(Vision Co. Ltd, )
2 7ME3EIAL 4CHA ¥Aste #F S 43 HHEsHe
40C BN AZX, E4F thS 100 mesh(<150 pm)
& EFAA A9t RS4:= Shin M(Q2004)7 Mun
SH#} Shin M(2002)9] J& S at Azttt &
Zgol LARS FFY 01 N HCIE ¥aL 6Al7F 4
g st 0.1 N NaOHZ Z3A|7]3 50C g
71914 80 pme] £E2 12413 ojdFAIZ o o4
XA HEN sodium sulfate(10%, AE7)ZE, shS
Yol 45C F2F XA 08 1FsRoh A
AR sodium triphosphate(STMP, 99.0-99.9%)<} sodium
tripolyphosphate(STPP, 0.1-1.0%)E 12%(sb) A7}1$ F 1
N NaOHZ pH 1152 @30] 317 vt-SA1A 7tuZd
g AlATE o] 1 M HCIZ pH 6022 Z3sle] 9
Al 8] 7](Vision Co. Seoul Korea)E o] &3t ZHFFZ
43] ol WHESte] A 40C EAA ARAIA £
% 100 mesh A& FH3t AMESIA T

3. RS 212t 9 RS &8t LiTo| kol 2y

RS39 RS4° RSgFE Shin M 5(2004)9
pancreatin-gravimetric Y-S AR23g o 4 25.6%
9} 46.7%0130t). ©] RSE LIHF(14%)71E=L22 0, 10,
20, 30% A7}ste] & st RS AOAC
(19958 o] &3l SRS AUUtE AR, oY
AL vF ALy, 382 PP, A2 £48
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021, 22)2.2 HASIN L(EE) aBAE) b(B3HNE)E
Z35Ath. BFHF S == Schoch TI H(1964)
22 80TCoA =FsHt
5. NSHETSHI|0 ol Satkst 5Y
RSE #71d WARY sHgde ASPES77)
(Rapid Visco Analyzer, Model 3D, Newport Scientific
Pty, Ltd, Narrabeen, Australia)& ©] &3] AlE 3 g(14%
mbe] FF45 25 mlg Yol FFsATh 0~22he
50C #A, 2-8832 95CE A%, 8~10RHS 95C
FA, 10~1627+2 50C7HA ¥, 16~287-2 50CE
FASTHA A=E SFAh o|2HH HIAFEP),
FARED), YAH=ES breakdown viscosity(P-H) <}
total setback viscosity (F-H)S A5t o}

6. F719] M=

715 RSE E¥F L/HFE AACC EFE F71%
G2 A8 A Z3ATHAACC 2000). AACC EE37)
L wbE 1125 g, £EY 32 g A9 65 g AF 1.05
g, Wlold At 125 g, YAEZQOA 89 165 g, &
8 g& AMEstAth 22 EFFI+= EUHF 100 g,
HG 95 g, &F 08 g, WojAAth 2 g, 2 25 g. W
o]Z3H 1 g HE 45 g, BIHE 25 g& AMESIA
ot AZHEQ] RS3¢ RS4= Lrbo] ois) 10, 20,
30% &atg el wWEr](Kitchen Aid Model G, USA)S
AHEStY £EY, 49, &F, WolFitE Yo EF
¢ o A=Y 89, EE VIl AL, 5004 17
A EeAeh A7) LHRE Qo ALA 287
Estd W=5g o] E2(Sigmag SM-520, Taiwan)E
FA SmmE B2 AA 7 cmZ W50 190ColA 10

7 79 AACC EEFYIE AZsklth 33F771= 4
B, &F, Weoldat, Holgued, wE, FIHEE
wol 27 e BEE Yol AETHsL LHREE ¥
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A e £8, MBS RIN 2, e PR &
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9. EAIXE]
SAS packageE A}£3l9 ANOVA9} Duncan’s
multiple range testo]] €J&] F-JAL B &%)

m. Zzp g

RSE &<t /59 dWtdE, ZHY) oz e~
4% 2 RS 3 Table 13} T}

g9 Az S8 g ArLE 92%, 0.3%4 RSE
A7VelE 244 6.4~92%9 03~1.0%0]t}l. RSE A
7hebd eid FEE AASEIL I #a AEE
RS4 H7t A7FRelA 7t Zom s FFS RS4

Table 1. Characteristics of soft wheat flours with different levels of RS3 and RS4

Samples” RS addition Contents of wheat flour with different RS (%)
(%) Protein Ash Lipid Amylose RS
Control 0 9.2+0.0° 0.3+0.0° 1.0£0.1 277432 7.0+0.0'
10 8.1+0.1° 0.3+0.0° 0.8+0.0 29.9+0.1 9.6+0.5°
RS3 20 7.0£0.1¢ 0.4+0.0° 0.7£0.0 29.7+0.8 11.9+0.4°
30 6.4+0.2° 0.4+0.0° 0.8+02 29.1+0.9 13.4+0.9°
10 7.6+0.4° 0.4+0.2° 0.840.0 28.5+1.0 11.5+0.3¢
RS4 20 7.1+0.2° 0.7+0.1° 0.8+0.1 27.5+0.1 14.9+0.4°
30 6.4+0.1° 1.00.1° 0.6+0.1 26.5+2.5 17.9+0.8°
Mean+SD.

l)Samples were prepared from soft wheat flour with 10%, 20%, and 30% (w/w, flour basis) RS3 and RS4, respectively.
PValues with different alphabet within a column are significantly different at p<0.05.

- 661 -

FF2 A8 A A2A A552006)



A7t 2hEY B¥ AE

oz AEe ojgy
Azlel o) B
AgA 93 B2

FQcHMun S Shin M 2002).

HA7LA] 260~-28.5%2 & Wl itk o=

A4

of wreh ek
AAF A2 FFANA L2
A¥7t gEHRoH A8 7}
ol 37k

F7kHAT:

Foz B4

uzos FHe
27.7% 4 RS3 A7}A] 29.1~29.9% %7]—"6]—9\9\01/]- RS4

1._ E

233l A4S UEED 52 ol 2 o A%S E%!

Aoz Ao RS49 3

45 7tmagel o9 vg

3 AgHo ¢zl I el ofdrer &

Fol ¥ yojg we

Aoz A7 cshin M 5

2004). RS #FL 7.0%A RS3 H7IAl 10%, 20%,

30% ZE7bslE 9.6%,

RS4E= 242}t 11.5%, 14.9%, 17.9%=

134%=

F7hergon]
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ol AYAR AAY RS B 75 W &
§ Ao AgAE] adE FAEE T F AU

2 2)o) A |(total dietary fiber)el]
AR 2 Fado] E3E B = (Baghurst PA 5
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;}aw— 5~10% 712

ol

A7)
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80ColM RS & A7t B{H S Table 29 &

o] WrZ x}yq 7} 7.69]
6.6, RS4= 7.3~6.62.2 RS F7}Fo) 71
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st =l RS Fejol] w2 xpol= gl th(Table 2).
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2 Table 33} 23tk
A717e] SSRA2EE 66.3
CcolYgLer RSE @7}9} U7tE= 662~68.3CE RS
HA7kgol F7keha by Frtshe
A zgoz RS3S RS4S

Ago|qtt. I
A7G AR Fd=
7158227t Z71st tHMun SHS Shin MS 2000,
A%, FAAE, 474
Axe Z}'Z} 351.5 RVU, 2060 RVU, 397.2 RVU=E
RSIE H7leW BE gasidn
2 o zZaskdth 23 ol AEY dEF Ad 9
3 A3S Vel breakdownd =X RS3 H7Fgol
Z7H5l wat o ZASHth R$4E AUbsigE W=

Arhgel FABS

W2 ox7t Aol &l=s GobAHMShin M 5 AvkEel FvtekW EE AESE gAsiiden FHaA
Table 2. Swelling power, solubility and color of wheat flours with different levels of RS
RS RS addition  Swelling power  Solubility (%) Color value”
(%) at 80C at 80°C L a b
Control 0 7.6£0.9 9.1+0.6 98.7+0.7 0.14+0.01 1.92+0.07
10 7.1£0.8 17.010.1 98.1+0.0 0.29+0.02 2.11+0.01
RS3 20 6.7+0.1 20.6+0.7 96.9+0.6 0.4310.01 2.47+0.02
30 6.6+0.9 24.9+0.2 96.6+0.0 0.54+0.03 2.96+0.01
10 7.3£0.1 10.2+0.3 97.9+0.9 0.26+0.03 1.82+0.02
RS4 20 6.710.6 9.4+0.1 98.7+0.0 0.23+0.01 1.47+£0.02
30 6.620.1 8.0+0.9 98.6+0.3 0.29+0.02 1.19£0.02

Samples were prepared from soft wheat flour with 10%, 20%, and 30% (w/w, flour basis) RS3 and RS4, respectively.
DL(lightness) a(+redness/-greenness) b(+yellowwness/blueness)

Sh 2 H5hs) A 2238 A 55.(2006)
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=37 QAE S ¢ & YAthleelarathi K 5 1987).

3. 77|19l &4

RSE Hrtgr F719) B3I Table 49 o)
AACC BET7] FETZ°l FTHHTIIETY F3k2
v RS3 F7lRtl= RS4E AU7MelEEe W o 42

A 111
EEBE HAH(Table 4).
AACC X EFF7]= 437%4 RS3E F7hstd

3.82~504%2 47 7t AEFS EALoY RS4E H
Zbstd A7bgel wel 435~3.67%2 Zastach &
ZWEHFINE 2.63%914 RS3 HIFA 2.52~235%=
RS4 AJIA] 234~-221%2 ZFAsF=dl A7 o
2 AolE HolA] g&sktt
F719] Eg2 Fig 1, 29 2ol HFE 7 cm, 77
05 cm2 AP sP = AACC EF F719 dx2F
8.0 cm% 09 cm& RS3 H7}A] 7.7~8.0 cm&}
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o EZF7)= g &220] 8.7 ecm9}t 57 0.8 cmE RS3
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Table 3. Pasting characteristics of wheat flours with different levels of RS3 and RS4 by Rapid Visco Analyzer

Viscosity (RVU)

RS addition  Initial pasting
RS . . ! Breakdown Total Setback
(%) temp. (C) Peak(P) Holding . H) Final(F) ©®-H) (F-H)
Control 0 66.3 351.5 206.0 397.2 145.5 191.2
10 67.8 260.3 175.1 318.1 85.3 143.0
RS3 20 679 192.8 138.0 258.5 54.8 120.5
30 68.3 106.4 84.3 160.3 22.1 75.7
10 66.2 293.6 186.1 348.6 107.4 162.4
RS4 20 67.2 245.8 158.5 301.6 87.3 142.5
30 67.6 198.2 1339 259.3 64.3 125.3

See the legend of Table 2

Table 4. Moisture contents of AACC standard and peanut cookies with different level of RS3 and RS4

RS RS addition(%) AACC standard cookies peanut cookies
Control 0 4.37+0.20 2.63+0.15
10 3.82+0.62 2.52+0.30
RS3 20 4211058 2.46+0.33
30 5.04£0.12 2.35+0.03
10 4.35+0.20 2.34+0.74
RS4 20 4.03£0.50 2.20£0.14
30 3.67+0.21 2.21+0.04

RS 10% RS3 20% RS3 30%

RS 0%

RS4 10%
Fig. 1. Shape and size of AACC standard
different levels of RS3 and RS4.

RS4 20% RS4 30%

cookies with
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RS 10% RS3 20%

RS3 30%

RS 0%

RS4 10%

Fig. 2. Shape and size of peanut cookies with different levels
of RS3 and RS4.

RS4 20% R84 30%
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112 AGHAREG AVtstd Az F79 2 5

74 85~8.7 cme} 0.8~0.9 cm, RS4 H7}A] 84~
8.5 cm®t 0.9 cmE Bt F FF F7] BFolA RS
£ A7 A9 PPl o E%A RSIETHE RS4E
A7re A HI Yol o Edth(Fig. 1, 2).

RS3E= AzFgolA AR dF7 ssig FH=E
EAFER FEFF] B2 FIE F& o TR
the UAT JlRdge s AZd RSARTHE HIA
o] Egtvkal AztHch

RSE 7t #7019 Feiy 793 22
I T3S Aol & Holx gtew F7|9] mko]
P45 30% H/MG AT FI| AR & F
Fo] gle ALZ AAEHATE F7] w5 RSE 30%
A Sl = 2719 AZRde= oEgo] AR FIN=2
FE AAT ¢ e HoAdRe FUIIER RSE 30%
A #7112 FH5H7HE sho] F2& v

4. 719 2= 84

T F7e F719 A7re] RSE LIHF] s 30%
Arbste] Axd #7919 Zgojt & FYo dEd
3 & Aolg Holx Fgermz dEFF RS H7t
719 B587HE AAF B Table 59 2ttt

F719 wet Frb J5rt FolE HAew AAHY
B A s FFFIF B &2 AFE Bo FEFINE
Azt AZH JAAHA FEL2 p0050A /9
Al AolE Vel F719 RG2S AACC EEF
719t GZFI191A E5F RS4E H7hek Aol O
ow RS3 F7MAlele dE2gRag 42 AsE Ushl
ot dEzE F71eM 442 AACC REFI|ET &
7717 o AR RS A7t #7919 F5 714
Fol wet o dFe Hof AACC BE F7]= RS
Fefo BAGlel o AsfR=dl FIHETI = RSH

ox

7F Al 9 ¥olAE oy Asiztta FrMEAC-
RSe] H7p7F 719 2= gdFE Fided F
S (hardness)= RS FEjell TAIGle] AACC BEEF 7]
A FNAAAT FRIIGNNE FAAAG. b
B E(crispness)= AACC EFFJ|= EE RS A7HA
FEFHE 7= RS3 FJrkA] F78tRny 5%
) E(moistness)= F719 FH-ol w2t RS H7b F ol
927 Jeigt A0 F22 AACC X779
2% RS A7t2 F7betd=d Rs49] 7 Al o] £%
ou FFFEIY A9 RS 7R A3 AAHA F4
of xpolr} aA Fgkeout RS3 A7FAl o £gith o2
A RS39} RS49F #AIQle] RSE 30% A7lstdd = F7]
9 F4o] MAEE & + AUAJYTE RSE 30% A7
F719] #53 549 Aol= RS FHd| wet =274
Fkem F719 HAAQ HEEEs AACC EFEFT
o] 4% RS A7E MAFET} Hoh

RSE 30%7tA] A7pste] 718 Azstd F7tete
Aol F(A A7) FFEFo] RS3 H7F A 13.4%, RS4
A7 A 179%7HA 57FE 4+ o] AolHRE 64~
109%712 ZalstRa #7184 FHdE $5ste &
HZ] HSEg WA 5 e AL A4H

[

N. ok

DARoR 7ME-y4ago] s A= RS39} 7t
AAF] o RS4E wrE o] dis) 10, 20, 30% &
gatel LrtRe] 548 FPsla I8 Axs 2
F2g o5ty 9 #5553 S4LE st RS
g FArkstd Grhso aid o] Fhstion A
FARE FFL T0%NA4 96-179%2 F7HstR oA
RS4 A7} Al L Z7}1Z0] Zt}h RS EF 27t5e 9

Table 5. Sensory evaluation data of AACC standard and peanut cookies with 30% RS3 and RS4

C:’;;cf‘e I’:?‘i‘;;: Shape Color Hardness Crispiness Moistness  Overall quality
ST Non 7.3+0.4%% 6.6+0.9° 8.1+0.7° 8.7+1.3" 5.0+0.6™ 6.3£0.2°
ST RS3 6.7+0.7° 7.3+0.7% 10.5+0.9° 12.6+1.0° 5.5+0.8" 7.4+0.6°
ST RS4 7.9+0.6" 7.4+04° 9.7+0.3% 13.1+0.5° 4.5+0.7° 8.2+0.6°
PE Non 10.6+0.8° 9.7+0.5" 10.0+0.8* 11.4+03° 5.7+0.3" 9.6+0.8"
PE RS3 8.610.6° 9.4+0.7° 8.9+0.6™ 12.0+0.6 5.5+0.6™ 10.7+1.1%
PE RS4 11.7+0.7* 9.6+0.9" 8.5+0.7% 11.1+1.1° 6.6+0.6" 9.9+0.8"
Mean+SD.

YST and PE mean AACC standard cookies and peanut cookies

PValues with different alphabet within a column are significantly different at p<0.05.

A2z H88)A AND A5E5(2006)
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YL o FasR ey gdl=s RS3 FH7F Al 23
I 37tstdeh AEH=ZZ7e) 2% RS & 27t
79 A 2EE Food HIHE, FAALE,
YAAEE ZASAEY A7t F7MdsE 1 7
A AE7} Zth RS A7} @729 breakdownd} total
setback viscosity”} Z48te] RS A7tz AR w317}
AA E Aoz YAHIAT FN=E= RS3 J7k Al &
7t oy RS4 Avtz #Asidch #sEs A
RS H7l= #7919 2, A2, AAFHA FZo] 79
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