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Effect of high hydrostatic pressure on pasting, rheological and

texture properties of lotus root starch
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WE:ARLGHESEREHEALFRYG Y 0, FRTER
REN RER A4 SURE T EB DM ATRAR
MaF e B Y, %R AW, K 200~500 MPa #t % 3 &
A0y REJE B RE L AR RS R Ao M R MR ) B e i
B mAMEADAEAEARLAEARALI KL RN LI
600 MPa B, E B ie ey A 46 E Fo i A Z MR A Y, 5
A B AR 37.65 %0 A 96,4900, AL 1026~ 2006 3R JE B, =1 A MA
3 T M 43,3406 A RCHE S FE R I B 09 AL s MR AR R B )
AR A FE L Ao AR AR, R
PRFHMERIARZ. AH 30 min 5, hREEEI, LT
HHH R KRG R ERR m’%)i SRR G 0 R R
RAgd 0 BT 1A A BB RAR; B2 200~500 MPa 4
e MEREK .G R G mA R AR LM Y
4R ) H 600 MPa B, =& JF % F B 5F B & 580 ok L A&
ot EHEER. THRAL AN FAHEREIHERR S
WEARE R EET — R B RS e
R Ao B Y AR R B R B, R O B 09 B R Rt
B AR T AL R Z .

KEER BRI BRI T A AR
Abstract; In order to explore the influence of high hydrostatic
pressure on the physicochemical properties of lotus root starch,
effects were studied, including pressures., holding time and starch
concentration on the changes of gelatinization, rheological and
texture properties of lotus root starch. The results showed that the
peak viscosity, valley viscosity, final viscosity and paste temperature

of lotus root starch increased with the increase of pressure in the
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range of 200~500 MPa, while the breakdown viscosity and setback
viscosity did not change significantly. However, when the pressure
reached 600 MPa, The peak viscosity and breakdown viscosity of
lotus root starch showed the opposite trend, decreasing by 37.65%
and 96.49 % respectively, and the average setback viscosity decreased
by 43.34 % within the concentration range of 10% ~20% ., which ef-
fectively delayed the starch retrogradation; With the prolonging of
pressure holding time, the decrease of peak viscosity and breakdown
viscosity was more obvious. indicating the shear resistance and heat
resistance of starch were improved. After 30 min of treatment,
except for the final viscosity, other parameters cannot be obtained. In
addition, the fluid index n of lotus root starch after high hydrostatic
pressure treatment was less than 1, which was still pseudoplastic flu-
id. After 200~500 MPa treatment, the consistency coefficient K, G'
and G" increased more significantly and the thickening effect
increased. When the pressure was 600 MPa, both of them began to
descend and enhanced with decreased starch concentration and in-
creased holding time. At the same time, the texture of lotus root
starch changed with certain high hydrostatic pressure, notably when
increasing starch concentration and reducing holding time, the elas-
ticity and chewiness of lotus root starch increased significantly, while
the hardness decreased, but had no effect on cohesiveness.

lotus root starch; high hydrostatic pressure; gelatiniza-
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& JE (High Hydrostatic Pressure, HHP) % AR /& 7EHH
XU A% A T X DR L 100~1 000 MPa iy Fi LA
A0t O 5 A R R BT A — 0 R AR i L4
ARUTST HHP Bk 4k 3T DUAS 7 B BE b [ i 3 B 0k 25
) o 2 T T A I BRGSO T A 1
S8 K 2 4 T e 2 WL 5 A5 R 45 4 b L 4 Vallons 250 % Bt
R ey S R TR Y W0 A R T AR R R T A% e RO AL T
Hr s Tan S50 BF5T 5 7% 780 1 R v R 72 B S S A0 0 7 A5 ot
G FE B B 18 A I DL DO 5 AN AR T B Y R
R S Ak 3T AU oK B R K T G T T R I
PR BE s Blaszezak S5 RS R EER L EREM &5
1 AL BTG 45 45 A0 T 2% L 3 BE T, T R B R R 45 7
PR 354 0 550 e T 2 AR 5

B3 L VR R T RE A ROHE 0 E R BB DT LB M
SRR B WO T R 16 TE R e R 0 SRR £ L 06 TR R
(¥ 7K G385 X GE P S35 D ) TF 98 20 5 EL o R D SR
7 e AR B S R T A 2 O S I RGE T . Sk AR R
B FR BRI A [ g M0 L v R I ) o 3 R o
3 A Ak AR B S R S 0L R S e DL Oy DR S R
TE A 00 AR RE L ¥ T8 HCTE B n L i L R I O
R v R vE R R AR IR K AR
L MRS ik
L1 AR

HERVER ZBAE R B SRR ERARA A,

1.2 RuNsEsEE

R B - HHP-750 B, 40 3L B & & e B 3 4 BR 28 7

R B T RO FA2104 B, % 5 1H O B 24 AU A
AR A

B BT P B X TR AR . DHG-9140A B, | ¥ 55 ik Bl 221X
AR

B I R K VA B - HH-2 B, 3 N B AR {28 A PR 7 5

PR B T AL : RVA-TecMaster %I, Fit #3818 A
MR

i Wi AR A DHR-1 %, 38 [ TA 27 5

PP 4L . CT3 7, 3 [# Brookfield 24w,

L3 REFHE
131 EEFEVEM Y v AL 21

(1) BT 30 g/100 g 1435 55 V& M B i WL, 2B ATt oy T 4%
s B E R S A BE 50 2 i AE T 3 B 2 0,200, 300,400,
500,600 MPa F4bF# 20 min,

(2) BCH 30 g/100 g MY 4 3 UE A & I 0, B AT 55 JR 4%
TS B IR SRR TR R J) 2 600 MPa T 4k 343531 Ak 3
10,20,30,60 min,

(3) 43 BIECTH 10,20,30 g/100 g B 3 F UE By 207 W, %€
T o 4% vh 25 B 03 584088 53, 43 I FE FE J1 8 600 MPa
T AbFH 20 min,

FEM BT g, T 40 CTHATHHT R A A B RN %
L E AR
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1.3.2 R RERIAE SR A POE 3R 0 M X (RVAD
U E o B0 R0 AL 2 L O 22 o o 2 ME R BRI 2 g TE RS A
25 mL E&ETK RS T RVA LT8G N BC R — & W
BVERM FL . M2 R BEE 12 50 T TF AR 2 min J5. LI
12 °C/min ByEFAE I 50 CHIghE] 95 °C .75 95 CF Rl
2.5 min, T} LRI AE Ay A FER] 50 °C & L AT 10 s
P BE R A 960 1/ min, I J5 45 #£ 2 Y 160 r/min,
1.3.3 WSW AR ERIE  RAPER-EARD R RE.
M AR 40 mm. BEE MIEE 1 mm, & EE 25 °CL ARt
AR Bt (6 26 JE A LB K T I 30 min) R 2RI 26 A A
ZARMBE S WE R E R 25 CL T R N0~
300 s I 4 30 s U —AN R A0 SRS AR P BT VIR ) Y
ARG B . 35 TR E HE (Power law A8 ) X $ic 4 5 1847 9] 19
A BT YIRSy 4 DT

r=Kyn, (D

KA

T

B YN Ji . Pa;
K— W R% Pa- s
y— A, s
WA TEEL
L34 ShASEsENE AR 25 C AN AME 1%, 5k
G 0.1~10 Hz R, I 52 W14k 4 14 B (6 26 3 # 2Lk 7k
RIAE 30 min) P RERTE G R FE BB G fA 4 3R 14 25 1k
1 0L
1.3.5  BERCTAIN A BB AG L B (6 20 TE R 2L K IR
Witk 30 minD FERE TR EEE,. F4 CFAM24 h )5,
Wy AL BEAT BRI A . I kA TPA B2, TAS #518:%
(EAR 12.7 mm 19 18 HOR P L 3R 30 I @ o 8 8 5 1
1.0 mm/s; IR FRIE 402 fil % 771 5 g.
1.4 BIEAE

WGP EH I AEE" KRR, MARBYEE
HAT 3 . IR LGSR A Origin 8.1, 048 9 77 22 43 7
N SPSS 17.0 e i34, 7 44 Z 18] /19 22 5 4 ] Duncun
P (P<C0.05) AT LK .
2 PRS0
2.1 SEHENEFTEMMULSENZIE

AL LR SRR VE R B AL R E S RO R 1, R L
AL, 5 R BE R A L 28 200~500 MPa AS [R] F& F7 4 # )5 , 04
RN EE A BB A 2 A LR B 4y B T R 2,400 ~
20.63%,7.60% ~ 37.10%, 3. 1006 ~ 24. 47%, 2. 70% ~
14.17 % iR E A EE M EA R, HEH ETHE 600 MPa
A e 78 3 R B A% 1 43 S0 B IR 37.65 20 1 96.49 %6 . T 4% 5
B RN L R XM LR E & TR T 13.38%,
13.43%,13.54%,17.40% , x5 Li "7 B 5% oy He Ak 2% 2%
L VE R WA BT A B e 45 SRS 8L, B 600 MPa 42b ¥ RT B] fg i
7 VE 3 (A AL AR FG b A BRI UE A A e BiE
B U7k bR, G RE E R 0 bR A8k B R 200 ~
500 MPa b ¥R . B 4 b ¥ 3 09 T & s VE B UKL 32 B R

n
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AR % R 45 - g T Ak B 0T S R o M A L 9 SR R A ) 5

IR BE IR 45 A AE A5 BUBUR L WO IS & 2R B (A R0 1k
WEERFSL BTt 2 6 ) % 600 MPa B, PR 3% 78 U M C 35 4
S8 A A R B4 S A A UL A M TR B i UKL 2 R A HL B
R T YR TE M R K R ik BE D) 0 e g8 B R i
FOLAE IR AL 28 B P 25 ) AL R AE (B AN AR ) AL R 1Y
PRz,

A [R] vk B 1Y S F VE K 48 600 MPa i JE AL BHG 2% K
AR SR E R T A I A 10 90~ 20 6 Bt SEE 8 U A 114 e 1 26
JEARFRERE R A 2 A B RN IR A A A3 B R AIG 63.0106 ~
80.28% ,34.63% ~67.36%,95.19% ~ 95.73%,37.24% ~
60.12% ,43.23% ~43.45% , H i b W AL R ¥ T+ = 2506 ~
5.9 % 5 17 24 V& K5 FL e B Ry 30 V0Bt [ WA {0 25 &2 01 f9 e {1 2 )
T B 37.65 %01 96.49 Y0 Ak A8 B LR B L IR A (B AR AL
TR & TR VER . 43 348/ T 13.38%0,13.43%,13.54 %,
17.40% . W B ALK 22 59 0 JR I 3 B2 0 0 R 9 BUE
W B E T KEENZAN. &FEA B HKNE
TERT, MRk AR m R 30 Y0mE, B HY K 00 8 R AE AT
61 32 B3 WO 19 3 R A2 30— R D A0 A WCRE X T R AR v
Ab B FE K 5 30 %0 W BE b BN UE A WAL R AL (B R B R B AR
ANGEEEA BT B TR, AN [ i BE A A IR SR U A 0 A AR
1B VE M AR PERE I, FL7E 10% ~ 20 % it 600 MPa i FE 4k
LA 7 HC Tl A= B 0 IR S DE A 1 Bt 2 AL B D 18 B A AL
PR o LA o PR He IR (] X0 32 5 € 43 14 40 16 4 4 2 0% it 3¢
245 R B ] R 10 ~ 20 min B, 25 R LK B L [ A
87 Ak R B 43 9 B 13, 38% ~ 24.48%., 13.43% ~
22.29% ,13.54%~17.25%,2.51% ~17.40 % , W& & 35 F M i
A 43 9 F [ 30.44 % ~37.65%,93.76 % ~94.50% 5 1 % 1
A1, 24 40 B R DR 3 30 min B, 5 B8 UE M 00 4 B R L9 R
B OB B | AR AL R B S S O AR B . T A R
FEAL P 30 min BF WS _E T 3.5% . 4t 30 min J5. B F T &
39.22% . X FWIEIEN A F] 30 min DA F I WEMC WA
RIAY, o P9 FRZ5 48 0 3 % IR . L VE A ORI B G R 5 BOTE A

*x1
Table 1

T R SR 4 2 RE 0 52 BR R AR B A AP R B R
TCWe (BB S 2 5. X5 Baver 51 (B 50 45 1 — B0, M AE
— R AR R T £ R A B R S A A
2.2 BEREHENE

T B4 L 3 R T A G R e ) R B BE R R L M
Hm T 5 A DR B e AR TR A B RE AR A L R T R
M VE 0 A O T R o o RS AL RS R A UE R B T 2R T
IO I W1 31 O N T (8 £ S R e Rl R Y
— o ELA AN ) 5 o™ i) 5 L) 17 g i T B T R
AR S EL BT DD g B B D) A 1 i O B R
PEM AR MR L . o ) O 0~ 500 MPa I i %
J1 ETb S AR AR M 1) 5 YY) B A b A A R AR R B 1
A A W A 5 0 24 TR J) B THF] 600 MPa ] 3 453 A9 3 48 Hh 28
VL DR 3R o R L+ 50 T B D) Bl R Al A U A ek
SR 10 . Bl VE A W BN 1026 T i 21 3006 . Uit A% il 2%
1T i S5 70 5 ) b ) R B2 9 A 2 B e R 1 A A O A
BT AEERAR T R VE B R SR 2 vk BE I 1006 B i F) 20 %6
I o gy 28 2 Al AR R T A 39 O Al A O A B e LA
(b ], PRIEM I 1Ce) T3 i 72 il 22728 f 5% mi o 50Kk, A
A ol 4 e ST 5 D) A Al R 2 TR I [ R
T 20 min I, SATE WY K 4 R ] A9 SEE R A5 3E A A AR A
U P 5 el 38 R 3 R

(v s >R Y243 72 0 Tl o v e T A LS 4 O o T £k Y
Bl s AT L (P<C0.05) S R L 2. th 3 2 AT 7 T
AR B AE TN ERTE R B U E R AL RP IR T 0.99. 38 H]
AR X R TR LA RS LR . ARAE R e BN T L
W v TS 0T A S R TR o ) O A IS TR AT D I O
TR B R B K 50 BE 1 A 5%, KOO, 3B 2R
4, 7E 0~500 MPa JE 4L R, B9 B R B K B TR T
BT o5 T B R 5 T A A A AR A R L 3R W AE X TR
10 FL DAY 5 7 S A X R S A A A e A S AR A . X T
RTE—E W IETAE AT EM 20 T 22 18] 52 B BF 5 L WURL &5 44

BEHELEEREHOMUBESH

Pasting characteristic parameter of HHP-treated lotus root starch

Ff: WEHZERE/ (MPa » &) BFE/(MPa«s)  Fifffi/(MPa « &) KAHFRE/(MPa -+ s) [/ (MPa -« s) WL E/C

A Ab B 1 968415.32¢ 1054413.91¢ 914+14.41° 15124+12.12f 458+12.79>  68.95+0.21¢
200 MPa/20 min-30% 2 016+14.62¢ 1 134+14.034 882414.16¢ 1 559414.83¢ 452+14.83  70.83+0.16
300 MPa/20 min-30% 2 105+18.21¢ 11844:17.87¢ 921£18.05° 1582419.524 448418.24%  74.36+0.124
400 MPa/20 min-30% 2 241416.54P 1298+16.21° 943+16.38" 1691417.53¢ 442+16.48¢ 76.9640.09¢
500 MPa/20 min-30% 2 37417.36¢ 1 445416.95% 919+17.19° 1 882417.93% 437+16.32¢ 78.72+0.28"
600 MPa/20 min-30% 1 227+14.09f 1195413.97¢ 32414.01¢ 1 715+12.06" 520+12.03¢ 80.9540.37¢
600 MPa/20 min-20% 728+11.57¢ 6894-11.83¢ 39411.62" 9494-11.05¢ 260+11.35¢ 73.05+0.29b
600 MPa/20 min-10% 388+12.26¢ 344+411.98¢ 44+12.06° 603+10.214 259+11.12¢ 70.6840.34¢
600 MPa/10 min-30% 1369+14.65% 1 312415.86* 57415.01" 1 849+415.29* 537+15.12¢ 74.70+0.26"

600 MPa/30 min-30% — -

600 MPa/60 min-30% - -

— 1 565414.24¢ - —

- 919+13.65¢ - -

T TS A TR 57 R 3 7R 45 B0 i) A 4 3k 2 S (P<<0.05)
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HE R 2018 5% 4 i
- +§(J)(‘;HMP R AR 1 A S RS S T IR AR R (G ) 2 R L 1k
350F —*— a o e S A e e b
200 +288M£a KN, AL S R SR A S A R LR 2, R R 2
3 [ a
< 2500 +288 Mga T BT A B R E R TR 1 G R T AR Y G
=9 = — a N N N N / 11 s
E % 200t BT VE R R R 0 6 B R LB O L GTR Gt 2R AE A
= ; 150 AT 0 L PN R A 58 SO i B M TE A PR S 3R
= 2 1000 90 BB
Sor FE 0~500 MPa i, G FI G" i % #1145 5 (9 385 Jon 77 434 Jom
0’ 2 ~ ! I S,
‘ ‘ ‘ ‘ ‘ ‘ - H Y = F] 600 MPa B, G' fil G 5L JE M
S Th0 10 200 2%0 3o B4 1% J7 e %) aﬂ]‘ G R EAR TR R
) (A 2(a)], X5 Vallons %™ {8 58 — 5. B — 5 JE 3 75
() mpy e PG GBI S Jy 6 TG T8 0 5 B G
2501 G'¥&A% . nIRERETERHBURLZE 600 MPa & £ F % 3| — & 12 )i
200 P10 I % A% WK % T B T R AT o 5 B0 A0 10 1) O TC e 2 K
= € 5ol 500, [ G G IR HE AR 10 %6~ 30 Y6 il 14 3% i 48 K
= é 100 {8 S5 AR /INTF D€ A Bt L A LI 2. (o) 3 gk v ik B 3
4?,; E B BROK 43 s pa b 300 B 43 T Ry AR A A IR T R Bk
195} 50— -
0 il %G
‘ ‘ ‘ ‘ ‘ ‘ L £ < 701 ~-200 MPa G'
0 50 100 150 200 250 300 :kg - S 6ok :288 %I;a g
57 D) BELZT 500 500 MPa G’
) Shear rate/s™ K 2 im'K—i 600 MPa G'
250 (h) HI %EE W o +%(E)nnglp G"
r ‘ N — ab
o AT S
g 20| — a G
200 7 = 27500 MPa ¢
) 10+ 600 MPa 6"
'R & 150 + QL | | | | | | ]
R 0 10 20 30 40 50 60
= 7 100f AR
igk g Angular frequency/(rad * s™)
73 501 - (a) &
120}
K I s L1000
& g
0 50 100 150 200 250 300 o. & e
04 3 BESS 80r - 10% ¢’
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Figure 1 Under different high-pressure treatment lotus 2 201 -+-30% G"
root starch rheological curve 0 50 30 a0 e 20
3% - - 2 [23] NS s ﬁﬁﬂ;ﬁ%ﬁ
M U\ﬁ;ﬁ\:(ﬂ:5bjj’ﬁ:%?$5]1$%’ﬁﬁﬁ ,{Eéﬂijj Angular frequency/(rad * s™)
i 600 MPa f » 1 5 43 J9URL 32 21 B J5 W A8 - 517 416 e el (b) W&

Gy MRS TR OB BE R B K 5 TR B AR L )
BRI o TR I 2 E R e BE A 1096 b THE] 3006 I B A
BCK 38R T A9 K 00N 3 B 2l ks A
R | B U N i B Rk v 7 95" N v s e UK (B
JH 7 JBUE 22 [ B 75 B 3 R B e o B T X
K 53 85 I G JUREAE o o T A FH T b R A 7 2
PR/ SR A LB A L PR B R RO KT AR S KR
JI ] [ S A 5 AR 0 KRZNT B 30 AR 8 SR ) ek s . o 2
Ak RN E] A F) 60 min WL I B R R 2. XM TREE
R I [50S4 M AR B2 ) B R R ) AR % UK N ik
FE 1T B WAL I U 0 2 0 B B AR
2.3 M

2y 25 b 5 T 00 A o 0 28 R L R A R B
i R R A T AR Y b A RE R (G ROR

34

S §140’ — X G
> o o120 <+ 10min ¢
= 100 T30 mn G
IR = P - '
20 +o0mn¢
5 E_‘Ej E AR
S

, 60 —-10 min G"
2 40- —-20 min G"
—% *30 min G"

20r -+-60 min G"

0 ! . . . . . |
0 10 20 30 40 50 60 70

Angular frequency/(rad * s™)
(c)
B2 FTRAAHELRTEBZENCREBEET G
B G"IE R 1) T AL

Figure 2 Curve of storage modulus G’ and G” of lotus root

ifERE G
Storage modulus G'/Pa

starch under different high hydrohydrohydrostatic

pressure
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AR % R 45 - g T Ak B 0T S R o M A L 9 SR R A ) 5

%2 FEBEAEFEETHATHENNE
Table 2 Fitting parameters of rheological properties of lotus root starch under different high-pressure treatments

i TEREK/(Pa - s WARIRE » e R HR?

KAk B 31.701 1£1.131 5¢ 0.408 240.012 6° 0.996 740.000 2°
200 MPa/20 min-30% 72.942 7£3.042 54 0.342 140.003 5¢ 0.993 94-0.000 3¢
300 MPa/20 min-30% 81.279 044.821 1¢ 0.328 740.001 24 0.994 940.000 14
400 MPa/20 min-30% 89.678 44-5.326 1° 0.323 340.001 1¢ 0.995 840.000 2°¢
500 MPa/20 min-30% 97.092 6+5.867 3¢ 0.311 940.001 3¢ 0.999 740.000 1*
600 MPa/20 min-30% 24.365 2£2.351 9f 0.456 140.002 1* 0.993 040.000 1f
600 MPa/20 min-20% 23.355 240.543 6° 0.461 140.002 3° 0.993 540.000 1¢
600 MPa/20 min-10% 18.543 54£1.026 54 0.494 340.000 5* 0.994 940.000 2°
600 MPa/10 min-30% 28.632 542.132 5° 0.431 6+0.001 14 0.998 640.000 2P
600 MPa/30 min-30% 19.532 4+1.986 14 0.490 340.000 7° 0.995 640.000 34
600 MPa/60 min-30% 11.002 6+1.126 3¢ 0.524 14:0.000 9# 0.999 140.000 1*

T T B AS ) 5 B 3 7 4% 5 HE il A 3 v 2 S (P<<0.05)

TR 08 78 43 V2 ¥y ZE A0 Ak ok it b A7) B A iR 8 W K I Ik BE )
L B BB MBI, S A, AR I A KL G A
G ML B /NF IR A L 2o, K 600 MPa
JE T UE M UKL T 52 3 i IR, B AR B TR] A A G, H R IR AR R
T Y R R W K I K BE O 2OR TR R Mﬁ'ﬁﬂﬂiﬁzszﬁ
T A0 B0 OB IS i L B R AR S S B B O GO G
2.4 FBIrtEE

T A B I BT R A o BRI AR G R A R L
P UH I P A e R K M B R Y
e T s A B RS VE OB RO BE IR A S R L & 3. FE 200 ~
500 MPa J& J)°F . 5 J5 3E B A LG . 58 i A B R L B L BN A P
FINE U 4 ) F B 13.16% ~47.37%,12.90% ~38.71%.,

11.11% ~55.56 % ,6.024 % ~49.000 % , 3 4 F+ &5 6.667 % ~
41.550% ; M4 £ F7 15 5] 600 MPa A, %6 % 10 6 BE B B &

P L NEL R 1 1 A Al #a #0200 ~500 MPa [E ) 4 F )5 — 2. H.
FARBR T FE SN R R DR A T Ak 2 X I R UKL 45 4

T AN [ BE R IR L 8 M 43 45 A8 19 28 b 8 25 3 BU0E B Kk AR
WAL 625 ) i T 2% R R 4% 4 A (S B
TR, HAE 600 MPa 40 B R & i . 600 MPa T J& ¥} i
L™ E IR L SE A 43 K B RE 1 3R R N BRI R B
B8 B AR S O R

Y AR b X E o VR R T A R R R T L R KL R 1004 ~
30 0 1 e BE B Bk PN 3R Pk A U 11 45 J5 A R A 1 5 R UE A
[EECETE A R N8 R 0B = 3 i A - NI A
R 30 0% M B 1) U RS R IC L AH EE 10 00 VIR B T A R RS ok TR
BE 3 0.5 F540 R LM L FG B P R IR M 34 4 o) o A
FRARMY 2.0,2.3,1.3, 1.2 fff . X FEE 5K & HA & R0
SR A L K o BRI | T T U R A 5 RN T
AR R R 8 U 553 i v A R Ak B A AR ok R Ak B R L 48 AR
RS AE R BE DR /0N o i F BT X e e s Adh S R U R 1 A
F LR L FE 10~60 min iy £ K B[R] P9, 38 ¥ 56 I 45 5 1
FEFR 2R B 0 e, 0 R I K ) E] K T30 min B, £

R3 EHELETEBTHNRERASHE
Table 3 Under different high hydrostatic pressure lotus root starch texture parameters

FE i W/ g itk /m] A Pt/ mm B/ g NELUEE P / m]

A4k 38.0+1.9° 3.1+0.052 0.2540.002*  8.4040.101¢ 9.0+0.103® 24.940.026*
200 MPa/20 min-30% 33.0+1.5° 2.740.032" 0.24-+0.098*  8.96-+0.102¢ 8.040.257" 23.440.030°
300 MPa/20 min-30% 27.041.3¢ 2.57+0.015¢ 0.254+0.001*  9.4240.109¢ 7.0£0.175¢ 18.9+0.083¢
400 MPa/20 min-30% 23.0+1.1¢ 2.240.0134 0.244+0.099*  10.5640.105" 6.040.0594 15.240.016¢
500 MPa/20 min-30% 20.041.4¢ 1.940.018¢ 0.2540.011*  11.8940.054% 4.0£0.109¢ 12.740.016¢
600 MPa/20 min-30% 10.041.2f 1.4=+0.012f 0.244+0.095*  4.31+0.043' 2.0+0.124f 7.54+0.036!
600 MPa/20 min-20% 17.0£1.6¢ 1.240.011¢ 0.24+0.099*  3.87+0.023¢ 1.440.011¢ 5.84+0.024¢
600 MPa/20 min-10% 21.041.54 0.74+0.018¢ 0.24+0.099*  1.86+0.012¢ 0.80.002¢ 3.440.0224
600 MPa/10 min-30% 23.0+1.3> 2.440.022° 0.2440.097*  6.860.112> 8.440.152" 13.4£0.023"
600 MPa/30 min-30% 7.54+1.44 1.040.0114 0.2540.001*  3.5240.115¢ 1.4+0.0524 5.240.011¢
600 MPa/60 min-30% 2.2+1.3¢ 0.340.008¢ 0.2540.001*  1.89+0.034¢ 0.540.009¢ 1.740.012¢

+

[5G AN [ 5 Bk 22 7% 4% KO8 [ A7 S 35 11 22 57 (P<<0.05)
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