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WEAIFKSEHT RAAMBR KM BAILSLE
#) & £ 2 3 E B (acid hydrolysis and heat-moisture treat-
ment, AH-HMT RS3), 5t f L H K A EMKE BB E 55 E
R RAFERRAFRERTHRL, 4R A9 AHFHHMT
RS3 494K A 2 R 3 m B Ry ey 1.38~2.32 & Gty 5 &
FER 1 DA 2.20~349 B CEH SRR TR 1 3.5,
95 °C B MK B AR B JRE #r 89 38.04 % ~58.10% Gy 55k
FER 1 D Fe 53.42%~86.05% CEHH AR EI 11 3.5)
TR B R 1.57~2.04 42 (R 5K FEF K
1: DA 1.74~231 R B B KR ZW 11 3.5); T &6 M
B TRBEMER FEEKT 13 mPa-s, M MAES =4
1&TF 3 mPa « s; T RO BRI G TR E B Ik, LR AN
73.82~85.41 gUg M 5K R FI 1 1)K 78.50~87.84 g(iE
BEARERT I35 HABEANTERS . HILBERE
ALK KB, WAL B Y E R H 9 39.29% ~49.22% (&
WERREEWL L DA 30.75% ~42.08% CEM 5 KK E 1
1:3.5); AH-HMT RS3 iX sl i 6§ 2 F 5 48 7 49 7 HUER AP
(A h X, AH-HMT RS3 84 3 7 A & AR5 E 5 AR 1L 18
AR E S TR MB R b 5 F e TR &P, R
HRERROREEAEREL,

KBER AR BRELASLE; LI RBEHH; EAHFR
Abstract; Resistant starches from potato modified by a combination
of organic acid hydrolysis and heat-moisture treatments ( AH-HMT
RS3) were prepared under conditions of excess moisture. Their water

binding capacity, degree of swelling, solubility, and pasting, textur-
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al, and thermal properties were all studied. The results demonstrated
that the water binding capacity of AH-HMT RS3 increased to 1.38~
2.32 times (starch : water = 1 g 1 g) and 2.20~3.49 times (starch :
water = 1 g ! 3.5 g) that of the native starch. At 95 ‘C, the degree
of swelling decreased to 38.04% ~58.10% (starch . water = 1 g :
1 g) and 53.42% ~86.05% (starch : water = 1 g : 3.5 g) that of
the native starch. The viscosity of all the pastes formed by AH-HMT
RS3 were less than 13 mPa « s with breakdown and setback values
below 3 mPa « s. All gels made with AH-HMT RS3 were of low
strength : their hardness values were 73.82 ~ 85.41 g (starch :
water = 1 g 1 g) and 78.50~87.84 g (starch : water = 1 g
3.5 g). The gelatinization temperatures and their ranges increased
significantly, compared with native starch. The gelatinization
enthalpy decreased to 39.29% ~49.22% (starch : water = 1g: 1g)
and 30.75% ~ 42.08% (starch : water = 1 g : 3.5 g) that of the
native starch. These quantitative differences in the effects of AH-
HMT RS3 were also related to the type of organic acid used. Consid-
ering their high solubility, low viscosity, and low gelatinization en-
thalpy, AH-HMT RS3 could be suitable for adding to edible oils and
fats, butter and other processed foods, and of great significance for
controlling the quality of these foods.

Keywords: Organic acid combined with heat-moisture treatment; Po-

tato resistant starch paste; Physicochemical property
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LRATT S TS L 5 Bl B R I A L DA OB =2 2 AR T T RE AR
BT, © % 2 FJE B i 17 o0 18 #4030 0 4 o M B
Eﬂ:'—‘—'FO'\

PR 7K fiff R B A 31 43 590 4 g D NS 0 3 B0 ) T B B
JZ BRI B R K AR 4 Bl B CAH-HMT) W T 32 8
WO R S, AR IR DI R IR S TR VIR FI R R R A
FLIR—IBE & A IR A £ T RS3. I 6 HoH K g v e B
Vo AR B R R A R AR M IR AT A A LA O T R
- G VE R I TR AR LR 2 K A S R4 T
1 bR )5
1.1 #p5Es
111 #eS5 5

T ERER WA R SA R

MR CTR BEIRR VAR TR FLIR 4 Bk, 1= 245 4
2 A BR A A .

1.1.2 FEUHEA

7 R AB104-N B, FIgEE — RPN

P B A BT A RVA-4 B, 3K fi I Warriewood
NG

A A3 BT AL . TA-XT Plus B, % [ Surrey 24 ;

IR 2% B B . DSC200 #L L % E NETZSCH A .
1.2 +%F AH-HMT RS3 ty#l &

Z B Kim 007 3% s gl . AR EGE & + 95k
BT 500 mL 4ETE R, 43 80BN K b e A FL COE R 5 K
WA 13581 DL ARIIMAFFER . LR I3 A
f2(0.5 g/100 g - THO AW KRG EMAKE TH
JER P 110 CThidk 1 h, B E =R AAEE 4 CTHIF
5o 12 h, TR G INE R HB IR K= BT 40 C TR
FAMET Ry EE 3 120 HIF . A4S £ 6 AH-HMT RS3,

1.3 BRESHEMENIE

FO.8 g MM (TEERE THA 80 mL ZEIWKM
100 mL 4 36 B0 . 7EHR 2h (150 r/min) K IF# T 25,
95 CAorHlhn#k 30 min, FR ZH E W, T 3 000 r/min .0
15 min, FIEWFE 105 °C T 44 548 5, U0 %€ U8 4808 T /5
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W5 g FE (TR EF T 75 mL 281Kk d,25 CHit
1 h,F 3000 r/min B.0» 10 min, & F 2 W& K, 55T
10 min, BILVEJZ R E . HX OIFERAK I 0.

ok ) = “;%Mﬁﬁxmo/ 3
1.5 FHESEHNE
R R BB A M AL ar A3 g & 10 g/100 g« JE MG

AH-HMT RS3 5 25 mL %%?7}(?*/\/ BIENEAGY
5o BEAFERBETEWAE 50 CTLEEE 1 min, L 12 °C/min
JNE 95 °CH4EHE 2.5 min, Bl 12 °C/min IR ZE 50 °C,
1.6 RHFIERNE

R FH RS 43 BT AR 53 #T - 1
1.5 mm/s,
1.7 PEHERMNE

FRIL—E &7k 10 /100 g » JE# A AH-HMT RS3,
R 2 INAEEK.HEHETF 4 CKMPRRET
B FFRIL 5.0 mg A4 FEMI L E R, FARZHRR
ASCI 22 - T 4L YE ] 20~ 180 C L, H i # % 10 °C/min, LA
W RS AR AR E 20 mL/min,
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B TG 5 TE 35 43 Vs i J3E RLADURE ] 5 %% B S I B 3. e M
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1.38~2.32 f%, MM 5EH © K=1: 3.5 i, AH-HMT RS3 fiy
oK 2 JEVE R R K I 1 2.20~3.49 %5, 45 R % B RS3 9L
Y R T B2 K5y, B 1A AL BT A HMT RS3 5
AH-HMT RS3 78 25 °C i 1 %5 I B 8 % A B 48 19 22 ) (P>
0.05) , T fi J& H i 18 80 U6 1y (A BUAE L &2 1 I #A— % 201G 35
I R A AR T AR ORI JE A Y . SR T B
95 °C B, + &5 UE By 09 5 ik BE I 3 1 3 26.81 g/g(P<C
0.05) , HMT RS3 W KE J 9.23 g/g(BEM © K=1: DA
12.68 g/g(JEM - K =113.5), 45 B 58 4 Scik > i
Fl, FIHE—HMT RS3 A1, 75 95 CHFF R . 2R .55
MR, R R AL B HMT RS3 9 % i B 43 3% T
81.37% .74.21% ,47.20% ,22.32% F1 18.74% (JE ¥y © /K =
1: 18 95.50%,77.13%,57.02%,34.31% F1 21.37% (J&
MoDK=1713.5), H 22 5l i W 3 M EO T A HLIR 1

UMK EARR W EESEY | KE£2 2, AH-HMT RS3
) VS R JEE AR S S B (P<C0.05) . |y A b 45 S ] Lo A
JAARRAZ K RSB 43 T 5 55k A 51 2 AH-HMT
RS3 F ¥ M B2 F % A BE AR T . AE 95 C i, 5 ETE R L,

AH-HMT RS3 415 Ik BE R A i ¥4 A BE X i 48 im (P<C0.05)
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J2 IRy R AL BT 1) UK A < VE R 22 SR W 43 TR AR L R TG
I XA HMT 3F— 258 3k 7 N A g 289 B2 9 36 1 L JF
5052 LA TE R 45 A O S R I B B SR AE R
2.2 FEYHMH

M 2 Al A, 5 4+ 5 3E R AH B, HMT RS3 fil AH-
HMT RS3 ## U649 10 15 3 #5 538 14 hn (P<<0.05), RS3 #
T6 WAL I BE 1 R U W] HMT 8 AH-HMT a] PLAZ f 38 # 43
TEEE RO CEHHES L PR E TUE R UKL 4G Y e L
WSS SR B I T . f 3k 2 i AT, g 2 HMT RS3 =
AH-HMT RS3, B AT #4941 6 22 A L0 J5 02 M 81 i 1R 15 2 (P<<

0.05) . 455 & AH-HMT RS3 I % YK = 13 mPa » s L
T HEBRA R R R TR RO —FE. SR,
AH-HMT RS3 78 i #4072 vh 3% 890 AR AR % 6 2 L J (5 AT g
JO ERRT S THEMQ BRK MRS B0 K 1Y 5k
Y BB B D 2 EE L SR B BRAR(P<C0.05) L E
JK S BN G RS AR B DT, g R &K 1 p AH-
HMT RS3 (¥ % 3 3 m 2 — 8. 5 3 M A L. AH-
HMT RS3 4] 14 A fife B A0 [m] (B 35 IR T B, 35 W1 0R 9 3 4H
e AT B LA A TE BT B RS3 B 7E RR 2L 1Y in A A 8
B 0ot P AR A T AR A 3k 5 SR R R — B0 .

F1 BAB—ERLELITENHBKAN . BRKERARE'
Table 1 Water binding capacity, swelling power, and solubility of AH-HMT potato RS3
WKIE/ (g gD VR IE/ %
FE i H LR ek H/ %
25 °C 95 C 25 C 95 C
JETE R 95.37+2.16 3.35+0.16 28.81+0.25 0.94740.05 34.05+0.17
P 261.84743.91° 5.184+0.12 9.23+0.17¢ 2.8540.05¢ 8.5340.14¢
TR 221.284£7.59" 5.3140.16 16.744-0.38% 27.92-+0.26° 69.534-0.37¢
Wk k= TR 195.7643.84¢ 5.0940.08 16.08+0.13¢ 22.3740.18° 63.2940.29"
1:1 BE IR 172.75243.504 4.96+0.15 13.620.10> 19.8340.24¢ 57.4740.61°
IR 154.38+1.09¢ 4.8740.07 11.2940.23b 16.560.314 50.6741.07¢
BN 149.85+0.87¢ 4.65+0.13 10.96+0.06" 15.58+0.07¢ 49,901,644
TR 376.8143.97° 5.7320.10% 12.680.54¢ 4.8410.064 12.9740.32¢
PR R 332.5742.08" 6.38+0.09* 24.7940.63% 43.6240.65° 78.5441.69*
R k= VN7 309.3641.67¢ 6.0940.05% 22.46+0.28%  40,1940.47° 75.2842.08%
1:3.5 BE IR 273.5241.544 5.65+0.11b 19.9140.07" 27.8240.19" 68.1941.46"
W RR 231.8341.92¢ 4.9440.03¢ 17.030.04¢ 14.7440.07¢ 63.7240.87¢
BN 209.5940.95¢ 4.67+0.02¢ 15.39+0.13« 12.58+0.21¢ 59.3840.63¢
T ) B) J] — A R ] B R 22 5 1B 3 (P<0.05)
K2 BAKBE—ERLELITEMNFTESE
Table 2 Pasting properties of AH-HMT potato RS3
IR R/ W (E G/ A/ BB/ JA A8/ [ml{g /
FE ity A LR o
C (mPa « s) (mPa « s) (mPa + s) (mPa + s) (mPa + s)
JE T B 73.540.42 285.6343.19 190.4741.92 288.5142.09 95.1640.64 98.0440.76
To 2 78.3+0.65" 15.9240.83¢ 14.3740.25¢ 15.5940.34* 1.5540.57b 1.2240.10°
IR 88.7+0.53% 12.8640.21" 9.934+0.18" 10.4840.26° 2.93+0.03% 0.55+0.08¢
WM k= Y7 85.640.37% 9.954+0.17¢ 7.6940.30% 8.68+0.29b 2.26+0.13° 0.990.02°
101 BE AR 87.4+0.71% 6.36+0.234 4.0740.06¢ 6.5940.04¢ 2.29+0.18° 2.5240.02°
W RR 86.940.26% 4.0740.024 2.9040.03¢ 3.5740.07¢ 1.1740.01¢ 0.670.04"
Az 87.7+0.80% 2.39+0.06¢ 1.0340.024 1.8240.064 1.3640.04% 0.790.04"
TC iz 78.6+0.51° 49.7240.65 48.26+0.71% 68.90+0.83% 1.4640.06% 20.64+0.12°
¥R 87.340.29° 10.08740.42b¢ 8.9040.36" 9.3540.19 1.180.06% 0.4540.17¢
WEH k= LR 84.240.38° 11.3540.86" 10.5840.43" 12.0240.73" 0.7740.44° 1.4440.30"
1:3.5 B H1 R 85.740.76° 5.4740.18¢ 3.7540.07¢ 5.2740.10° 1.7240.097 1.5240.04"
SRR 84.5+0.45° 3.21+0.06¢ 2.38+0.09¢ 3.21+0.02¢ 0.8340.03 0.8340.07%
FLER 84.84+0.63% 2.3340.014 1.6940.044 2.0640.034 0.64+0.03" 0.3740.01¢

T 1) 8 T — Ao iy A [] 7 A ) 3 7 28 57 3% (P<<0.05)
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TE M B R — A [ —VOBUAE R Gt LA R A R 1 2
RIRGEH . RS . i b 5 A BE W AR o G 6 e 8 B i
i 25 1 AT 50,95 CHEF A HMT RS3 o AH-HMT RS3 [l
JH 3£ T LU I 0 A AV ik RE ZEAIRAR £ (P<T0.05) , Ik & RS3
BERCHOOEE S 3 . W32 3 WAL, BT HMT RS3 Al AH-
HMT RS3 $E i 3 H A L J5 e A 5 i 38 K 1 B (P<C0.05)
EHOAB R 80y, AT AH-HMT RS3 % K& 19
T il 73.82~85.41 g(JEKY © /K =1: 1) 78.50~87.84 g
GERF @ k=11 3.5), tLJR 3 0 o e (9 88 B2 (L4 7
16.33% ~38.36 % (0.01<<P<C0.05) , F. T A ¥ #5 5 J5e 1 3 Pk
AR A TEAARAR ELA B 822 51 (P<C0.05) . B It 6 18 2 I
WIS & HMT RS3 8 AH-HMT RS3. #f R AT 8 A 2 &
P4V 588 R O JE
2.4 P

+ 5 AH-HMT RS3 B2 56 M Ak T B2 (T o) LU {ED A Ak T
BECT o) Z R BE (T O RIS (AHD L3 4, 3k 4
LA SEEHR © KL DL RBER - K 3.5 T g
HMT RS3 1 AH-HMT RS3 [J To. Ty Tc M AH #H 4
TRE(P<C0.05), 1B 5 5 JE# Lk, HMT RS3 8 AH-HMT
RS3 ) ToTe TeFIE R FE (Te — To) #B B 834 I (P<<
0.05) , AH W § 258 /N (P<<0.05), To. T TeHl Te—To

SN A R A R AR 4 HMIT 8 AH-HMT &b B 5 3¢ #r
UL 3 B B B 1A E 2 TR B0 . A TE A URL
PR, T T DX 5% i) 25 & DX A s il T HMUT i 6% B IS 3
SR ARBBONE o Z5 AR AL TR E AR A5 B o 3K R A B e R R R M R
TR Ak Y 0 B4 AE /N2 TE R S8 OK VE R I
HAEFORER e W 00, S5k, AH H ] TR AE
e A 3 R HP A TR ORI i 0 DU e AT . HMIT B %
N 2 0 58 R M (H R K A% A BB ik IR V2 R S k. AH-
HMT RS3 () AH FEALA] A8 5 B F B2 K %, Bl £ AH-HMT
AR AT A T U R URL 45 DX 3R R Al 2 A X — 2 X2
JiE 25 4 L B BU AR TG S TR X388 U R B 1 Bk 45 T =R R AR A A
PR R AR T AR
3 &k

55 AH L, i B OK S AR AH-HMT
RS3 (9 457K Ty M 10 o ¥ A VA AR A T O A I 2
15 FUBETE U E 1A 5 5 A0 RN AN R A1 R R R A
AL B 3 e R AR R ELR AR RS R R IR
A UESS sy | R 22 Rt g R R NN L N N
Xof A B AR R 4 AR P B A R K I R L 3 T LA o
BT R N ERN TERNHERIEXEEZNE.
F T+ AH-HMT RS3 76 £ i Bk 5 T 2508 & A
N 548 5 DR Z IR 1 06 & L i W ilE— B 5.

F 3 BAKB—EHALELTTEHHRAREE
Table 3 Textural properties of AH-HMT potato RS3

R k=111 VEM D K=1:3.5

AR

W/ g kg HiE/ e WEE /g /g G/ e
JFIER  61.73+0.87¢  0.84+0.070 0.830.02¢ 67.4841.094 0.830.04* 0.810.03¢
P/ 95.09+2.63¢ 0.83+0.01¢ 0.84+0.09°  102.05+1.06¢ 0.81+0.02¢ 0.80+0.05°
R 73.82£1.57¢  0.7940.02° 0.82£0.03° 78.5041.18¢ 0.750.04* 0.770.02°
7 76.36+3.18%  0.77+0.042 0.78+0.06* 80.67+2.03¢ 0.79+0.01¢ 0.76+0.05*
B HIER 81,752,465  0.7940.03% 0.76+0.07¢ 83.90+3.27" 0.76+0.06° 0.78+0.03"
SERER 83.5941.97  0.7640.01° 0.78220.04° 86.25£1.03"  0,7824:0.05° 0.77+0.01°
LR 85.41+2.05" 0.7940.05¢ 0.77+0.01¢ 87.84+1.66"  0.75+0.04% 0.7940.02¢
T B AN [ B s 22 5 .3 (P<C0.05)

F 4 BB —RARLELISTRERBHOBRTYE

Table 4 Thermal properties of AH-HMT potato RS3

R D K=1:1 R D K=1:3.5

HHLIR

To/C Tp/C T¢/C AH/(J.g b ToTC Tp/C Tc/C AH/(J.g b
JFREH  70.840.53¢  81.240.8¢ 94.1+1.74 64.440.5° 70.84+0.5¢ 81.2+0.8¢ 94.1+1.7¢ 64.4+0.5°
TR 76.640.37¢¢  91,741.2" 107.940.8¢ 50.3+1.0° 73.9740.4%  87.0+1.3" 104.54+2.7%  45.64+1.9"
FrEEme  88.4+0.64°  97.0+1.8' 122.3+2.5° 31.740.8¢ 86.6+0.7" 101.24+1.6" 117.8+2.0c  27.140.3¢
1% 86.34+0.71  99.8+0.9> 120.6+1.2° 30.4+1.6¢ 81.740.9" 96.8+1.5> 115.64+2.6" 25.8+1.4¢
BEIIER  86.1+0.54> 101.2+1.3% 121.9+2.3" 29.241.3¢ 83.44+0.6®> 100.740.6* 120.5+1.5%  23.5+0.9¢
SERER 87.4+0.48% 111.5+4.5*  122.3+1.5° 27.940.8¢  84.240.6* 106.0+1.3* 121.9+2.7%  20.4+0.69
LR 86.940.53* 110.841.4* 131.4+2.9° 25.3+0.44 84.3+0.3*  103.3+1.2°  125.74+1.4* 19.8+1.74

T RGN R 5B R 2 5 i35 (P<C0.05) ,
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