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W E.RAS5AE T EMT I (jackfruit seed starch,JFSS) 5~ & B4k e ¥ 42ieH, LAHE 1 5 (M1) A& H
S A ML G RkBES 5 (M) Lk®EG6F(M6) LRGET 11 5 (ML) AHHH(BD) ¢ X 42 H3471: 1095
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R A F IR A A B AE TR P A R AR AR R LA A E At JFSS Bk fbit ey P, &R
AP ,BD &) 3 4ERAE R G, LA ML M6 M5 M1 # ¥ 45 B A R Ak, 5 Fb GIFSS A 5 89 UL M9 RN F
(M1") £ 2)5240(BD') , AR EMNEREHMILEMER — 3, HBLARKE Y R E LM (ML) ARBL AR M 4 T s
HKEM(BD'), M A L ERA BN I, BIRACE AR AL B SAAFEE B FRAE R A B = A Ae ROR B TR AR
TR ERMCREI S, RAFHR HBERERSTFIEHRNERFRPLRREER -, LEREGER
o RS RG TR EMA L,
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Effect of the Degree of Amylopectin Polymerization
on the Gelatinization Properties of Jackfruit Seed Starch
ZHANG Yu-tong'? ,ZHANG Yan-jun'* ,ZHU Ke—xue' ,XU Fei' , LI Shi—ze’ , TAN Le—he"* ,DONG Wen-jiang'

(1.Chinese Academy of Tropical Agricultural Sciences,Spice and Beverage Research Institute, Wanning 571533, China;
2.College of Food Science, Heilongjiang Bayi Agricultural University , Daqing 163319, China)

Abstract: The amylose and amylopectin were separated from jackfruit seed starch ( JFSS).Malaysia ( M1 ) amylose was mixed
1: 1 with amylopectin of M1, Malaysia( M5) ,Malaysia( M6 ) , Malaysia( M11) and Xinglonghendi(BD) ,respectively,to prepare
gelatinized JFSS( GJFSS: M1', M5’, M6, M11" and BD') with different degree of amylopectin polymerization. The effects of
different degree of amylopectin polymerization on the gelatinization process of JFSS were investigated by particle morphology,
freeze—thaw stability , thermal properties, gelatinization properties and short—range molecular order.The results showed that BD’
had the highest degree of amylopectin polymerization, followed by M11, M6, and M5 while the lowest degree of amylopectin
polymerization for the M1.The five GJFSS samples showed significant variations in microstructure varying from a compact
structure(M1") to a loose structure ( BD").The microstructure results showed that freeze—thaw stability was consistent. High
syneresis formed a compact structure (M1") , and low syneresis formed a loose structure (BD’).As the degree of amylopectin
polymerization increased , the gelatinization enthalpy, peak viscosity, trough viscosity, breakdown, final viscosity, setback, and
absorbance ratios decreased while the transition temperatures and pasting temperature increased. The microstructure and
syneresis results showed that thermal, pasting properties and short — range molecular order were consistent. All the results
indicated that the degree of amylopectin polymerization was an important structural factor that it could significantly affect the
gelatinization properties of starch.
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VENSBE WAL AE B W RS2 AR A B T2 B EE,
BRI 2y 8 93 3 1 W A PR A B R IR AT S B T
BLAAN o BB AR S W GE A BT T i T Re AR, 91 4n
JTAR BRI SR A SR R A K A iR 2
25 FBURLZE T AR T B TC 7 i G5 A B AR X — o AR
W BRI o it SCHRAR A , 3ERHEE IR b7 51 %
FEVERY ST A (S FRANEE R A0 ) | VE M ZH AR
4 e Mg SRR U o BRI, S A B A R T A R I
ALRRAH: 11 5§20 1 A LR T

W B % (Artocarpus heterophyllus Lam.) &y & )
( Moraceae ) FAGHY Hiy X L7 (g SR ARE 22— AL 5 o
SEFR SR VYR 1~6 SR 11 S A
Be e R A 2SR A 2H O, Hoh A s S R EE
GEAS , i T IH Y 60% ~80% 7 A B S i T AR
R T IE E BAE S B PR S XA R R S
gy P ETES BEIRIR 2 . B 1% G M RN 1
FHIASWT G i, 9 28 28 Bl 3E By (jackfruit seed starch,
JFSS) 1R AE AR e 2k Y5 19 38 By AS W s t B o i i

B A VR A TR O i e Ak T v Ak
T3 SZAES oA s L A 5% (SR B BE, degree
of polymerization) DP 6~12) K Lb#)f% B2 4% ( DP 13~
24) Fl B3 55 (DP=37) LU KA 1V 34 K Ntk
JESS WIS BT FE SCHE S5 B X GE M B st Ak A 14 5 i)
FYPE BT AS KL o

A 58 2% FH 31 5 # - B.8% ( Scanning electron
microscopy, SEM ) . 22 = 39 $i & # 4% ( Differential
scanning calorimetry , DSC) | ¢ 33 %f & 43 #7 1%¢ ( Rapid
viscoanalyser , RVA ) F1 5V 4= /2 S5 B AR AL 2T 415G
i¥% ( Attenuated total reflectance — Fouriertransformed
infrared , ATR—FTIR ) $RFEAN ] 3 5 5 45 ) JFSS 5
JRACRFE B2 . S3 AT AN IR SZAE SR A BE 5 JFSS BER
ABFR M Z (B AR DG, T3 T AN [R] SCHE SR G B, BT 9%
FrEbAe e e R OB AR PR R AR TR T B2
(] AR DG, LA Sy 3E — 2D 458 9% U8 Ay 45 4 42 1L 21 1
HRAENZ7
1 #MRl5xH%®
1.1 #RENEE

PR MR XREA D S (BD) ; S E 5
PES AR CERPEIE 15 (ML) (ERPEIES 5 (M5)
SRVEI. 6 5 (M6) | LhRPEIY 11 5 (M11)) [k
WAL B RMICRHIT 58 B $ 41t s — 1 L7 A (2,
Whal)  FEE Meker 23 F] ;s # RMEPRUEST T40 &I
Sigma 23] s RACHL BR AN ERIR L TooK S FHBE D
SPGB BRE B A BR A F] S

HPSEC— MALLS — RI 5 w5 340 AH (2 3 38 [
Waters 2\ 7] ; S—4800 B H i iy 7 B s H AR
Hitachi 23 7] Q2000 A 22 i i SEE TA &
] ; TechMaster BUPREZE 0TI K FI Y Perten
23 ) s Nicolet 6700 U 5 i 42 57 S L 1748 48 1T 21 4h
St 32 E Thermo /4 F]; LXJ-1IB B E.08L g
GEEL Rl B ) Scientz— 18ND IS VR T4 ML 5
PO = A YR A A BR A \] s SHZ - C R K IS 1H IR
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REG# LRSI A RN A BEIT ) ; Blue
pard BUHLBVEIRBX T 44 B —ER 2SS
FRZS W] HH — SJ2CD AU % {185 il % J1 38+ oh i
o EN T 3R A TEAES ST T 3 SY - 100C 7Y i 5%
BL - &0 B e S BLRAT BRZS W] s HX-PBO08 1 Z2
DIRBEEIKHL A6 LT Ve A B PR F] 5 80 AU i A
B RSP o
12 XWHE
1.2.1 HHEEMTFERNIER fFEF 50 CT
YRR e T N R AR SR T B AL R 5T, PR
/b EEZEMRK TR SRR S #e e b 1:3 5
FRIBAKIRE BT RIS sy i, i 200 B, =
WA 7K Pk 25 R AT P B, 5000 x g .0 10 min, 7T
VE5 0.5 mol/L AR AR 4N 4% b i Lk 1: LIRS i+t
36 h PR L, B R ULVEY B2 ), It 2 oK
e, 1.0 mol/L i g b Fn == pH7.0, 125 .08, DLIE FH i
HA UKL 50% TooK ZBEGE G — IR . DLIEMIR R T
Y ZE KAy R R/ NT 13% L1531 JFSSY
1.2.2  EHETEM A AETER I 43 ES  JFSS InZRiE K ne
BT 534 3% ,100 COKMHRIARNEL 1 h,5000 x g 25
> 10 min, PLEEPPRAT &, EIEWIINA 172 AR
IK B, #E 12 h 5, PR, UUTE N IR B VER o
IR B S ARAE I DT TE W N 2% 488 7K T i) e o
T8 3% , 100 COK R 1 h,5000 x g #&5.0»
10 min, FrASHTHENN A HY B5 PE ] o 57 5 53 %2 80% , ¥4
JE 5 min, 2.0, ULUE BRI IR 28 UE My . P15 10 B %
TENS A SL BEVER 50 C¥R IR T EK & &/ T
13% , BIA53) B 4 30 A S s sk 7 o
1.2.3 ZHEERAGEME A SO HERH
% — Z 0 BE VOGO — s =P YR I A BRI =2 6%
VEHRY B FE 43 F i ( weight— average molar mass, Mw )
FEL 5 45 T 5 ( number — average molar mass, Mn) 7,
FEI R G E (weight—average degree of polymerization,
DPw) . (¥ R & & ( number — average degree of
polymerization , DPn) Fl1 438 EF ( dispersity, D) % F =\
48, Hidr 162 g/mol S JC/K WSS T .

Mw,/Mn
DPw/DPn = 162

DPw
D(g/mol) = DPn

1.2.4  BERALTES =R FiEm @S o M1 E
FETE Ay AN A [R] S PR S 4% JE F (M1 M5 (M6, M11
BD) it bk 1: RS 5 e S INZE 18 /K Fe il sk
5y 60% , 180 °C A i J Bt FE 4% P 58 e BE e fb
(10 min) , BT H:E K& /N 13% , B BERS
1k JFSS ( gelatinized JFSS, GJFSS) . 5 Fl GJFSS 4371
FRA M1’ M5’ M6’ M11’F1 BD’

1.2.5 HEfid 7R e o B GIFSS ££ 5
5 EE O [T 2 AR B RE S & L, M 448 (10 nm)
RIS 20 KV B9TIEE B HE 00 52 B 5 o BRSO AT
¥k 5000

1.2.6  RAhFEEPEN R K GIFSS BfShIinZE 1% 7k i
B BT K 6% 1 R, 100 °C /K VA BE PR i 4
30 min B ORA IR 9 26 AR E W R 0 B R & B,
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—18 °C F¥ U 24 h,30 C it 6 h #4738 v 7R M
B o SRJS 5000 x g B0 10 min, YTIEYIFRE , LI
FEIR R 5 Ko ¥R EHR G 0 E /KA EEE N
Bk Wem pa R e
. _ BB mIAER ()
AR (900 = e e e 1 )

x 100
127 ZesCHEl AT 2 mg 19 GIFSS #Eih 5
4 pL ZR18/KIE AL L 1 21R A, & TR b 2 &,
ZEVRSPAT 24 h, DL 10 °C/min BYEFR I 10 CEAE
100 °C , I %E #4f V5 B (onset temperature , To) (I {E
V& ( peak temperature , Tp ) F1ZX || V& EE ( conclusion
TH AR 01 G i BE e Ak
%% ( gelatinization enthalpy, AHg) ™! |
1.2.8  PREFHEZ AT 3 g B9 GIFSS FEAIA
FATET, FHIN 25 mL Z&48 K. A 10 s JKi% 960 r/min 53
TR ity 1> S8 19 ) 4% I 8] R R 7E 160 1/ min,
W 50 CVAF 1 min J5, LA 6 °C/min [ RN E
95 °C, 14 %% 5 min, F-LL 6 C/min A 3 K ¥ H &=
50 °C £ +F 2 min, ic 5% & {H 24 FF ( peak viscosity,
PV) . EHZLE (trough viscosity , TV) At {E . B & 5L
J& (final viscosity, FV) | [0l 4= {5 . ¥ 1k #5 J& ( pasting
temperature , PT) FII&AE I+ [a] 1 .
1.2.9 WA R OHE B AR b LT Sk 4B B
i GJFSS B &, B AE ATR A& & Lo 75 B R
4 em™ IR EL 64 IR, 2SN . 800~1200 cm !
IR 2B B 2l 98 26 em ™ BESRH T 2.4 1A
1047 em™' /1022 em ™ W E e g g 1
1.3 #iEaE

SR SPSS 19.0 B xd Fu e kAT geitordr , et
2| p <0.05 3, p <0.01 MK 3, Orgin 8.5
A AT BB
2 HRESMH
21 ZHREE

5 FhZEEVEN DPw . DPn 1 D (45 R WL3& 1,
6 BBl 43 9ok 189506~431481 [120370~344444 F11.144
~1.574, 5 FpZ4AEVERY B DPw Fl DPn f77E I 3 22 5
(p <0.05), M1 ZHEVEHHY DPw il DPn £ A%, BD =X
HEVEMY Y DPw A1 DPn S5, 3% 35 4 S 8E 3E Ky 5 A
NI R EZAEYVE RS 1) DPw 25 5L A8 L, I 0T oK 3E
B4 DPw %5 55 (442154 ~928000) 11| /N22 37 45t T #%
[y DPw 42{i£ (4101 ~6463) " . [Alf, 15 DPn Ay F 5T
S8 TN H W T OROK B (47483 ) 1 IR 22 S A B
(5726~8000) "' ) DPn #24% ., 7=k b ik 22 50 )5 A
AT REAR HH AN [R) 1149 3 Ay A YL | Aol R B 55 R GE A9y 2H
S D RIS T R/ 2E VLR, M SRR SERY I D
ey, MS SCHEVER I D i, iX R W] M1 43T R/h 2%
SRR, MS TR/ R RN
22 BRI

5 Bt GIFSS 8 oML A anE 1, 5 Fh GIFSS
URLAZ B S IR, R B R LA ALI . X
SR HH T UE R BBURLAE K F o B B R A B K, AR W Y
SEOFORILE R AR IR . Zhang £ 2 1H LR JFSS 5

temperature , Tc) , 3 3= X 14
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Table 1  Degree of amylopectin polymerization
of five JFSS samples
TEEVERY DPw DPn D(DPw/DPn)
M1 189506 £572° 120370 £240°  1.574 £0.02"
M5 322840 +476" 282099 =273¢ 1.144 +0.02°
M6 378395 £429° 303704 +401°  1.246 +0.01"
M1l 408024 632" 330864 +357"  1.233 £0.03"
BD 431481 +381" 344444 439" 1.253 £0.04"

1 :DPw NEWE A, DPn W R EE,D A HEE.,
— B ESH, AR R FR 22 S B3 (p <0.05) s % 2~
5 Iﬁlo

B RIE | = 1 T FURE B 45, 5 K 4R JFSS #H 1L, 5
Al GIFSS R i 1 JB0RE T 350 % A48 W B 2k 728, X & i T
TER G S X R TC R T K A B AE TS

S4800 3.0 kV 9.4 mm X 5.00 k SE(U)

Bl 15 Bl GIFSS i FYIE A5 (5000 x )
Fig.1 Morphological of five GJFSS samples (5000 x )
HE:A:MI;B:MS’;C:M6’;D:MI11";E:BD’,

5 PR S4B A BE GIFSS FF i 8O 35O 435 A4 77
TEM R 225, M1 E| BD' AR B # o8 HE 2 £
FLEEHE o MRS Y SZHE SR G BE B AR, T AL T AH XS 3
FHFARIREE M o BEAE SCBE SR G RGN, 1 4 R 45
AR FNF LA 2 TG I, DALk BD A d g T 4544 534
o RIREE IR IR, SCHE R G BB, WUk FL R Bk
b U, S5 AA) U 5 AR, SCHE SR G BB, URL AL
I 22 | FOORE 285 A4 R AA L, PRI, 00 S 5% 3R 6 3 02
FER GIFSS TOULES #4 iy B 22 2R
2.3 HEREMS

TSt I VA4 R S B2 VR il ) 7K 5 GE R RS 3 B 1 —
APELGR, Al T PPAS TE R BO AR AR E . 5 A GIFSS
Rl S IRRBIMEIR IS R WK 2, 5 i GIFSS A£5H Y
oK WS 4i5 43 531 Sk 24.56% ~47.03% (M17) (2237 % ~
45.76% (M5') .21.62% ~44.39% (M6') ,20.29% ~
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Table 2 Syneresis during five freeze—thaw cycles
JFSS 1k 2 Ik 3k 4 Ik 5K
M1’ 24.56 £0.14* 28.63 +0.33" 34.56 +0.28" 40.22 +0.31* 47.03 +0.23"
M5’ 22.37 +0.17" 27.51 £027" 33.29 +0.15" 39.71 £0.23" 4576 +0.17"
M6’ 21.62 +0.23™ 26.27 +0.26" 32.19 +0.21" 38.56 +0.18" 44.39 +0.34"
Mi11’ 20.29 +0.31° 24.48 +0.30° 30.56 £0.19° 36.98 £0.37° 4321 +0.28°
BD’ 19.34 +0.26" 22.17 +0.18* 29.77 +0.26" 34.73 +0.16" 41.50 +0.19*
#3 AFSEEREG RN S Pl GIFSS K i ) 22 M By
Table 3 Thermal properties of five GJFSS samples with different degree of amylopectin polymerization
GJFSS To(C) Tp(C) Te(C) AHg(J/g) R(°C)
M1’ 52.15 +0.23" 60.22 +0.26" 69.53 +0.16" 3.17 +0.16" 17.38 +0.22"
M5’ 53.32 +0.15° 61.14 £0.28"™ 69.91 +0.10* 278 +0.24™ 16.59 +0.16"
M6’ 54.39 +0.19" 61.89 +0.16" 70.42 +0.27° 2.26 £0.18" 16.03 £0.21™
Mi11’ 55.26 +0.24" 62.56 £0.13" 71.23 +0.22" 1.84 +0.26™ 15.97 +0.12°
BD’ 56.08 +0.17" 63.03 £0.19" 72.01 +£0.28" 1.05 £0.18° 15.93 +0.24°

T - To ARG L s Tp - W R BE 5 Te 2 1R BE s AHg  BERZALAS s R BER AL IR RE M

43.21% (M11") F119.34% ~41.50% (BD’) , L M1’k
B,1 25 5 WG I LK K48 N 24.56% 3 Jin #)
47.03% , Katekhong 25" % 3i , J52 & v Rl ¥4 BE % {12
FEAR TS TN UK & A 7 A VR ERIR B ., I LB i K
HE K, 7K WA 48 B 1 R RIVE B8 R I B, ZE AS BT
FEH, 1 B 5 IRAE IR 04 K SR 2 S 2% B 6 /K A 4 i
R GG PR B0, I A H e 4 B GIFSS bt X £ 3]
TAHFEI LS .

5 B GIFSS L5 5 IR K IR 46 4353 2 19.34% ~
24.56% (1 ¥R) .22.17% ~28.63% (2 ¥K) .29.77% ~
34.56% (3 ¥RK) 34.73% ~40.22% (4 ¥&) F1 41.50% ~
47.03% (5 K)o 5 FIARNF X85 K G GIFSS £E 5 19
AR W i A TE 3 22 5 (p <0.05) . LIS 1 IRTEFF K
51, M1 " B3 JI5 7K WL 4 B i (24.56% ), BD' 1 It 7K W 4
A (19.34% ) , HoAfth 4 IRIGHA WAEFEAR R #E H,
U, B S B BE AR, /K S4B B T3 il . Meng
20 AT v W K W 4 RS A B v 4 R A A 2 R L EL
AWFFEEIGE] T ARFEILET: . Wu 262 R0, 3k &
AIDTE] B 7K W 4 52 B UE B 5% 45 A, TB B DE A 19 B0
25K o AT LASE IAS BT 5 b i B 7K W4 REL LR T Y 2 LRk
LU K R, T B T 5 Bl GIFSS B85 e Tt 72
RAT E %A, I, S BRI HE T BT VE B
FYECE 5, IXCIESE T 78 SEM rhid i,

EL BT K SR B A 1 ML BRI =
iAW s , TE B A . B e e RS E
B BD' ik 7= S AR B /K e i, TR AN PO &G54 . Sl T
TH A 00 i AT S BE IR A XY GIFSS HE I A6 R M 1 5%
i, i3 DSC RVA Fil FTIR i#f— 254587 GIFSS (1%t
A AR
24 HmAOFMHR

5 Fh GIFSS FEAh Ty M L3R 3 FIE 2, 3
To . Tp.Tc F1 AHg 4351 % 52.15 ~56.08 °C ,60.22 ~
63.03 °C .69.53~72.01 °C fi1 1.05~3.17 J/g. 5 FhA[F]
SRR G RE GIFSS AE T I T 2 PR B A A i 3 25 7
(p <0.05), K#K JFSS [ To . Tp.Tec FIl AHg 43 5| >~
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72.61~84.88 °C [76.25~87.97 °C .88.47~96.56 °C Hil
7.88~16.57 J/g'% . EHR4R JFSS # LL,5 Fh GIFSS £%
mh Y To [ Tp \Te F1 AHg 3K, IX AT GBS 1 T GJFSS 7E
Sk AR AR R A AR S R A, T B T AN R ) R A 1
FYZEAE o BERSAL R KR UE B 1Y To . Tp . Te 1 AHg 4351l
Sk 45.76 55.91 65.54 °C i1 0.49)/g'™ |, GIFSS K¢ 5 19
To Tp . Te F AHg /= T HROKIEH , 2 72 W TR IE Y
TES SR P AN A 4 U B

M1’

z
BT~ M5
W
] e - M6’
il i g S T TTT
BD’
40 50 60 70 80 90
HECC)

B2 AR SCEER G R 5 Fir GIFSS £ g DSC A ]
Fig2 DSC thermographs of five GJFSS samples

with different degree of amylopectin polymerization

5 P GJFSS £ Fh i To \Tp Fl Te 285 A 1Y
i, {8 AHg NIRFEAR . HAT K To  Tp F1 Te B4 M1'Af
mh i 7N I = 9 AHg, BD FE i R AH 09 8 B
Zhang 25 i3 38 , JFSS AT 7F 88.47~96.56 °C = [A] % /1=
BERe AL, PRI A BIF 58 GIFSS [ I & 4 1] DL 52 4 5
Ak, (B AT S5 K I B #E i Ak 0 Al AHg, X & T
GJFSS e Tl fe b kA T#80r %4k b, X 5
TR W45 28 SR — 2, B E AHg A s I 7K e &6 AH 56 I
TE R BB 45K . Zhang 45 W], ELAT 5K To \ Tp
1 Te ) JFSS Bon H3 & 9 AHg, JA Rl F JFSS JE %
W2 S BER  BNFE b I B AR SE 26, AR
IR IE AT T, MR S B £ AN 58 3E, T BDY
SRR LS R . Zhang 45 HE , AL KS N B
e T 2455, T 21 Zae w5 e, ik fb
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F4 RFISZHERAEER S A GIFSS HE BRI LR
Table 4  Pasting properties of five GJFSS samples with different degree of amylopectin polymerization
GIFSS DA E R B BHERREE A B AR mEEN WAL IR DA HsF ]
(cP) (cP) (cP) (cP) (cP) (C) (min)
M1’ 2781 +11.57" 1675 +£9.73" 1106 +8.93* 3180 +12.58" 1505 +9.18"  52.10 £0.37"  7.80 =0.17"
M5’ 2522 £9.48" 1509 +11.26" 1013 £10.27" 2706 +8.62" 1197 £12.93"  53.15 +0.16°  6.60 +0.05"
M6’ 2264 +12.86° 1429 £10.94° 835 x11.73" 2618 £11.56° 1189 £10.32"  53.75 +0.28°  6.40 +0.12"
Mi1’ 1880 £10.69* 1401 £12.58° 479 +9.82° 2335 £9.29° 934 +8.73° 54.25 £0.23" 573 +0.08°
BD’ 1717 +8.92" 1347 £13.08" 370 +8.43" 2153 £10.73" 806 +10.27"  55.20 +0.31" 8.00 +0.15°

M1 RS I % 1) 3285 E R I TR 2L 2 AR, &
AR EE {5 [l ( gelatinization temperature range, R) 2
IR 5 1 o R P UL R 5 RN TR e S AR R A
MIAES 19 R Bes (17.38 °C) , BD'AE @Y R Ak
(15.93 °C) . PFrLh, M1'#¢ 5 B i 22 i SUIR JiE 45 14)
{HIER A AR S) , BD AR 45 RAH I, DSC 45 R 5
RO 235 ) 01 B3 7K WAL &4 ) 235 SR — 3

2.5 A4S

5 Fir GIFSS #E S b e B gk fE sk 4 fniE 3,
FWEAEFEE (PV) FBEFVE(TV) S fE R0 E
(FV) [m A= A8 FURI AR IR BE (PT) 4351 28 1717 ~2781 |
1347~1675 370 ~1106 . 2153 ~3180 ,806 ~ 1505 cP Hl
52.10~55.20 °C, K4K JFSS () PV TV  JHf#AE FV .
[\l A= (B A PT 43 51| 24 2210 ~ 3940 , 2043 ~ 3097 . 167 ~
1079 3055~4665 979~1878 cP F18230~9142 C*', 5K
SR JFSS AL, GIFSS [ PV TV (FV  [8] 4= {H Fl PT ¥4
%, X AT BEJE: i T GIFSS 7 i 48 7K v B g 20 4k
PERAEWMAE, BB FOKRFIARZEIER I PV . TV,
HASEAE  FV | [8] A {5 F1 PT 4351 & 147.58 ~209.17 |
123.83~157.08 .23.75~65.75 . 182.67 ~273.50 .58.83 ~
122.42 cP .85.65~87.22 °C ™) 1 577 ~890 329 ~456 .
249~490 416~580 .—161~—400 cP 65.4~68.3 °C ™
AWFTELE S5 KK GE Ry TR ZZ 3R B BRI, 22k
2= T S AT R R RLAR A K ) L LR RN S BE E R L
WL R ST A S5 A i 3O . e Ah , ML RE i G I (i
B[R] (5.73 min) W25 (p <0.05) fikF HAlh 4 Ff GJFSS
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Fig.3 Pasting profiles of five GJFSS samples

with different degree of amylopectin polymerization

26 WESTFINGE

2]

5 Fh GIFSS #f & 9 W % B Hb (1047 em™'/
1022 em ™) Fl FTIR S 45 4E 52 5 FE 4, 5 Ff
GIFSS Bt 5 B 6 B L Bl o 0.32~0.37, 5 Fh AN IH]
4 B GIFSS BE G 1 W 6 LU A7 7 35 25 7
(p <0.05) ALK AKIEHS B W SEEE L (1047 em ™'/

1022 em ™) 3y 0.3212

GIFSS £ i B G b i Tt

FEAL I TERS B G R . 1047 em ™' /1022 em ' |y
WG EE He AT DA I G Y A R 4 A T, Bt
GJFSS (A 7 I fy & e THE AL OK TE Ry o AR5

o, ML R S R R

Y S RE L, LU RE M5 M6’

1 M117, 1 BD' B W 56 B e e ik W56 B LU Bl <7 4%
T4 10 BEAG TG 384 0, X 5 DSC A1 RVA |14 4%

giio
#5

AR SZEEVERT R G LR 5 Fh

GJFSS FE 5 6B H (1047 em ™' /1022 em ™)

Table 5 Absorbance
five GJFSS

ratios (1047 em™'/1022 cm ™" ) of

samples with different

degree of amylopectin polymerization

GJFSS g SGEE (1047 em ™' /1022 em ™)
M1’ 0.37 £0.02°
M5’ 0.36 +0.01°
M6’ 0.34 +0.02"
M11’ 0.33 +0.03°
BD’ 0.32 +0.02°
2.7 MHXMSH
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Table 6 Pearson correlation coefficients between the five GJFSS samples
with different degree of polymerization and their physicochemical properties
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Fig4 FTIR spectra of five GJFSS samples
with different degree of amylopectin polymerization
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