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JFI (AMG) , L 5 A= R AT BR 2 7 5 B 0E ¥y
TR B AN D A A A I 3R B, o R T
FRAEGERT ; Hoe ion] R s R PR N A R
i JCK T 3,5 3K R 0 A TR AN
W2 BN A 35 Ry 25 53 B i)

1.2 {5 E&

A360 IS Ab 1] Wt BT B2 AR (1
) A FRZS  SCIENTZ-12N/A ¥ T4 HL, 77
B2 AR R A BR A F] 5 XQ200 T T RE
HORYREHL, LIV T8 A R F] Q2000 7Y 2578
PR EE TA A 5JZ-300 240, b
AR e G BB A BR A ]  Superd PR Z5 Y, B
R TIEANCIN
1.3 KEH*

1.3.1 FEAALEE R eSSV S, BB
Y1y 3 Sy, BT A 14 B FE B
Sk 3, Hh—H &Y ks ET-20 CHidk, >k
FHEZS (~35 Pa) ¥R VR T4 24 h, 5 I 41 38 B 43 il
BT R R ZE R (100 °C,40 min) F1E 5 K B 8# (120
°C, 10 min) FZE VNI, 2298 E1 Y] 7 F1-20 °C T
JE R HE  KE VS R TS 0 R R SO R L
FLEER RO A, 4048 )5 e AT 28 9 5 3 kO
.

1.3.2 JKATERME a2 2 E R bR
(GB 5009.3-2016 ) v B T4k J5 b 0 2 A
WK 43 it SEATINE 3 BCE3ME

1.3.3 PN 38k TR 2500 S Ak
M faE  Horh L RORSEE o RIONLLGE b Fon
A, 7D A MG AT R AT E 5
1.3.4  BoKALG & e

1) ISR R R AR E(1.00£0.01)g
BEHE THEE M A 80 mL £ oK, ik %€
RN K G T, R B R R 42 30
min, VR H G U, 7R H A B K RO
UL A IR, FRRRRHERERE LB K
FEZSZ 100 mL, FH T AT 5 PERE Y 43 A A

2) AIEEMERBHE S RAMNE S5 SR B -
B 2 310 0 R AR v T ORIk R (A I
IR mg/mL) SRS (T BT ) AT AR

3) bR SR RIE 275 3CHK DNS 51,
0 A YR P A JRORE Mk B (R R B R MR mg/
mL) , HIH R A (T B ) ok R & B (%) .

4) BUERFENE SRAEER I E KL

F & U] A5 7 WA AR A (T B U TE B
FE(%).

5) PLHEER SR E S AOAC ik
M E RS PP VER (resistant starch, RS”) &
B FREGE Y (1005 )mg T 15 mL B0
A 4 mL - RRVE R R IFRORBEIRS), K E
T 37 CKBFRIR AT 16 h B 25 9 5 F
KBS 50% 1) LB W Z W, DUTE S 2
mlL KOH (2 mol/L) #1 0.1 mL AMG 4-# )5, H
DNS 32 2 14 J58% T 2 Wk B (mg/mL) , #% 3E 0.9 £
B d RS W E PP ARG (T E)h RS’ & &
(%) .
1.3.5 #IpEMER T 2% Punia F 5,
kK M 2 R 1 H & ik (differential  scanning
calorimetry, DSC) | % 3% 8 4 Fy ) #1807 24 PR i
FREL 3 mg # 4 (=80 H) THHI#H B H A 10
ml KB FKG M % E, R F P 24h, £
N, 24 N #E47 DSC 4, FHEH 24 10 *C/min,
e Yu LR 20~120 °C,
1.3.6 MIALREMEA T 2% Liu 000 J5 5
TERE R AR PE T BRI 3 g BBy TR AN
{ (Rapid visco analyzer, RVA)MZ% FHEEEH
A 25 mL KB oK, W ERF R .50 Cia 17 2
min, LA 12 °C/min A 50 CIMAAZE 95 °C,1E
95 °C T i 2.5 min, 1 AR FE 9 3 R [ 2 50 C
Mg LB, J/F 10 s AR 2R 960 1/min, Z
Je gt £ 0k 160 r/min.,
1.3.7 THARFEE T (RSN ELIE fk = % Sk
[20109 75 %, JERAEIE 2, B 100 mg #8453 T 15 mL
EP,MA 10 mL AT, BRI EET
37 CHR AL 10 min, B H FEHAES WG, T 4
CE L (10 000 r/min) 15 min 438 AL RER
BLEPUED A 10mL A T B, RS
A BT 37 CHR AL 2 h,4 CE O 5 B Rt
W, TP ARLE A 10 mL A T, 7870184
A8 T 37 CIR AL 1.5 h,4 CE O E L
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FEVR . W2 3 B0 AR Hh 038 s 5

TEFE AR P e B AR SN AL REE S % En-
glyst ZPVRY 7L B 25 mg #EK T 10 mL iR,
BIA 5 mlL VR B8 W (o= JBRJE #3290 U 5 3 H3 2
EMETEE 30 U), e iRA) G B T 37 CHRH L,
Sy SAE K f# 0,20 A1 120 min BFHL 0.5 mL | ¥
TELE ™, 4 mL JEGoK £ B K I 250 (5000
r/min, 10 min), >R D—F %5 B 550 Gl 2 1
TR VR T A R 2 W A

FEA RIS AL VE RS (rearly digestible starch,
RDS) . 12 78 1L 7€ #5 (slowly digestible, SDS). RS
LT AT R

RDS(%»:iﬁﬁiggkﬁﬁix1oo (1)
SDS(%»:1£5@2$%Q§9§Lx100 2)
Rﬂ%hﬂ&%?ﬁﬁﬂm (3)

.Gy G Fl G 23 SR FEHE T i A2 0,20
F1 120 min B B A A5 26 B8 o 5 TS J2 48 AE dh rh
SLTE R Y BT 0.9 Sy ph A R R G AL 0 A 4 BE IS )

TR0 B 24 LA S 45 e 227 26718 41 18]
BEAE 0.05 7K 19t Mk 25 5l i SPSS19.0 #&
{F2& F Duncan (D) #4750 #7 .

2 ZHR55W
21 FARAEZEEWHNEFLER
RV T RS AR — L
J W B HAE 54 e B 2 EAH G o (H 2R f
AR (T E N N 2 N R S T RN A )
o Qi v O AR B, IE R BROR, R A O 4l
o, FHZE 1 A HT A [ i o A ) A K 305 8 Jn T
AW LT MbT P B E 43 ) O 93.93,2.71 il
18.14, ZH NG 2k L™ .o F1 o™ (H I B i AR
1k, 1 IS B LT b E 4 IR AR T 9.01
F15.03,a BN T 1.69, Z5HULET , & R g
T BEAR A0 I 5 BRI B 0 3R R A A A8 S
2 SR AL B AT R P B AR A R 4
Foo A €0 28 AR BT BE TR U DR T 98 kAR AL
FL R BB 5E & B, 70~90 °CIR #A Ak B K
Ji W A R AR AR TR K 28 2R YRR AL B S

YRR PR 78 5 B0 B R A, EL S il 2 (140~150 C) 2>
1.4 ¥IEAME Jon i A Tl 7 I 2L
1 EE2HEEF
Table 1 Color of whole lotus root powders
oo AP P L a b
EL5-S6 & Aa B 90.76 + 0.82™ 3.78 £ 0.82% 18.82 + 1.438x
R A 93.12 + 1.35% 3.46 £ 0.59" 15.88 + 1.86™
& JE Am 2 84.00 + 1.48%" 4.40 £ 2.04* 15.30 £2.24"
EL6-S6 A 95.84 £ 0.37* 2.10 £ 091" 17.78 £ 0.81
& TR A 91.88 + 1.15™ 2.04 £ 0.74" 15.76 + 1.40™
& JE A 85.62 £ 0.66™ 5.26 + 0.60™ 12.40 + 1.33™
WZ72-S6 & A B 91.52 + 041" 3.70 £ 0.71* 19.84 + 1.07*
R e 91.92 + 0.74% 2.92 +0.90"* 16.58 + 1.04™
5 JE A 83.80 + 0.79" 4.76 +0.34™ 12.50 + 0.96™
EL5-S9 & Ha e 93.48 + 0.65™ 2.26+0.71" 19.90 £ 1.01*
& IR A 97.00 £ 1.21 2.08 £0.61" 14.92 + 1.82%
% R An 82.46 +2.29™ 4.38 £ 1.22"% 11.40 + 1.51™
HQ-S9 R A 95.50 £ 0.91% 2.26 +0.92% 17.76 £ 1.09"
R e 93.20 £ 0.38™ 1.08 £ 0.39™ 13.18 £2.07™
5 JE A 83.64 £ 1.13* 4.18 + 1.46™ 14.20 £ 0.31*
WZ72-39 & A B 96.46 + 0.70% 2.16 £ 0.68" 14.74 £ 1.51™
R I 92.76 + 1.40™ 2.94 £ 0.77% 14.26 + 1.95™
& JE Hm 2 86.24 + 1.35" 3.44 £ 1.42" 12.84 £ 1.85™

TE s ANTRZING 830 5B A R b BT A TR ity 22 18] 1) €8 8 1 22 57t (P<0.05) , AN [ K5 3 S0 R 32 75 A TR R it 26 AN ) Ak 3817 €20 B2 01 22 5 (P<

0.05).
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22 FAEAEFEMHIBEERRS SR
1 AT, R ] i ol AN ) A K ) 3 3 4
oy b S K B T R 3 25 5 (P<0.05) , P B (B M 72
2B (coefficient of variation, CV) 434k
8.54% 1 6.00% , Il # J& A1 = FE I 19 4 43 Hh 7
Y8 k& 500 9.63% 01 8.14% ., A4 S 1 5 7K
AR L AT R 5 R TE R 1 3 A A K O MUE A
Ko 1 WA oY K L, FROAL BT B i R A R 22
¥y TR UE B A B AR T A B T T R g
FRE T 0T Lb AN [R] 3 4 R R 2R
AR IE 2 iR,
BEREERE TP EEE RS, AR
PERERIE A R 32 AN (] P B AN [) A K 0 3 30 v
ALV T M R SRR 1 57 35 B 43 R 28.68%
(CV 4.60%) 1 1.76% (CV 2.26%) , i Z 4 il GE>
FEREE M, Hoh EL6 i R T R
H T H B (P<0.05) . FEE A KRy
FEK ELS 8+ ]y e B 2 i 8 (P<0.05) ,
M WZ2 FE & m AR/ PO ] S B
AT P SOBE LA [ B G, U R R
Wil o0 AT B T A OB 2 40 T g
T3 AN RIS PR 28 W 5 O il Sy AT T PR 2R 5
BEAR, HRAD B R v T R T RE S BT U
x2
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T AN [R) /N 3 S0 B 335 R [R) A BT AN T4 i =2 B ) 5 7K
12257 (P<0.05) , AN ) K55 38 30 5 B 75 A [l o i 22 AN [ Ak 2
Joi B8 KB 25 5 (P<0.05) .

E1 ZEREMNEIKE
Fig.1 Water content of whole lotus root powders
SRS R AR

AN [ it A A [i) A 100 5 88 b S T B 17 3
Tk 4124%(CV 5.6%), 34 RS’ &N 37.69%
(CV 2.11%), Hh WZ2-S9 #Edh digm & &5
RS’ & & T H R I B 0 b S E
& R RS dk W B AR, T i RS A UE R A2
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Table 2 Saccharide content of whole lotus root powders

o A Ak 2 TIEEHESE/% & RAESF % BIEHEF/% T F %
EL5-S6 K e 31.56 = 0.14™ 2.19 £ 0.07™ 35.87 £ 3.00™ 29.86 + 1.00™
R e 29.75 = 0.66™ 278 £0.17% 34.98 + 3.49" 27.34 + 6.02*
57 JE A 39.25 + 0.36% 3.53+0.13% 32.77 £ 3.40" 26.19 = 1.10%
EL6-S6 & Hm 37.65 £ 1.10™ 1.71 £ 0.07"* 40.21 £ 1.4% 37.94 £ 2.00™
R A 36.61 £ 0.81* 3.24 £0.25% 37.48 £ 6.56" 28.96 + 2.88™
& [E a2 46.03 £ 0.48" 4.34 +0.03* 37.90 £ 2.50™ 29.26 £ 1.91*
WZ2-S6 ENLE 23.75 £2.77" 1.96 £ 0.15" 42.47 £ 1.87" 40.01 £ 2.18%
TR 27.21 +£0.22*% 3.81 £0.32™ 37.66 £ 0.55% 25.64 = 1.08*
& JE Jm 30.49 £ 0.27% 4.03 +£0.28% 36.82 +2.80*" 28.55 £ 1.25%
EL5-S9 K A 25.05 + 0.68™ 1.67 £0.01* 37.80 + 0.44™ 36.26 = 1.40®
R e 27.94 £2.25% 1.85+£0.13" 30.84 +2.78% 22.58 £ 1.36™
5 JE A 31.52 £ 0.03" 2.32 £0.23% 33.11 + 1.67*" 27.59 £ 1.40™
HQ-S9 E LR 30.18 £ 0.40™ 1.67 £0.02* 43.64 £ 2.69" 39.30 + 0.46™
& JE A 27.61 £3.17% 2.02 £0.13% 42.24 + 1.49" 23.51 £ 3.62%
% JE A 31.52 £0.28" 2.77 £ 0.16% 42.05 + 1.38* 24.19 £ 0.31"
W72-S9 K e 23.89 £2.77" 1.34 £ 0.06™ 47.49 + 1.24% 42.80 +2.57%
R e 2274 £2.35" 2.16 £ 0.19% 44.57 + 1.49% 21.52 £ 1.55™
2 JE A 41.21 £0.72% 2.93+0.18% 41.54 + 1.38™ 24.86 + 1.01™

TE AR /NG 9 307 B 3R ) b IR AS [ RE iy 22 [] (9 28 35 0 22 52 (P<0.05) , AN TR] R 55 0 307 2 7 A DR i 22 A () Ak L 0 288 5 2

5 (P<0.05)
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18 i 3 i 4 By 1BE HULV b 2ok B v ) 30 T R
JCER 34 LA T > 1 VT A > VR T AL . AN TR 4
by ZE WY . ORI WK R A 8 - 10300 T b R
239 M 0.24,4.28 mg/g F1 0.90 mg/g, H: CV 43
WIoh 7.43% ,8.38% 1 8.84%, HWIIL R, iz
ORI G 1 0 BT A AR A B 3 DU
T A R AE 1 WO A PR B TP R O B SRR AT
RETR M 251 1 2 M WE T S I 4 G

L AN I B, T A A A5 T A B

P30 SRS RS T X BTG e R R IR A by
FEMEVR | RN VT A PRI b T 8 0 T R
i 3 T 0.05,1.49 mg/g Al 0.81 mg/g, 1M
28 e FE A 7 2838 K & 3 0o 0.11,2.68 mg/
g Al 1.21 mgfg. o5 PR AT 2 34588 N 8K 4> T 1
ZEVROMAAAE FH R BEIR T ok vE Ky B 45 4, f
A5 I A3 oM T8 B e Ak 1 T 3 T T B2 T I i )
WFFE kB, A4 BEEE A A0 i B e B I i T Ak
I A 1 A JEOME R A

R 3 EFEHELUELTRE T RERL

Table 3 Release of reducing sugars from whole lotus root powders during simulated digestion

&R AE S F/mg-g!

o AP A 2

vl R K AR B &AL W i i AL A

EL5-S6 K e 0.32 + 0.03™ 3.25+£0.14" 1.03 £ 0.15
i A 0.40 £ 0.03% 5.07 £0.15" 1.61 £ 0.04™

& JE I 0.43 +£0.03% 6.48 £0.29% 1.93 £0.16%

EL6-S6 A A 0.20 £ 0.02* 3.42 £0.15" 0.95 £ 0.10™
R A 0.22 £ 0.02* 4.85 +0.45" 1.48 £ 0.05™

& JE 0.47 £ 0.05" 5.88 £0.52% 2.12 £0.01%

WZ72-S6 K e 0.36 £ 0.04* 4.48 +0.68" 0.64 £ 0.07*
i A 0.42 £ 0.02% 4.78 £ 0.67" 1.73 £ 0.16"

& JE I 0.41 +0.01™ 6.02 £ 0.16™ 2.07 £0.15%

EL5-S9 & e 0.18 £ 0.01" 4.40 £0.07" 1.03 £ 0.09™
R A 0.23 £ 0.02* 7.05 £0.17% 1.86 +0.14™

& JE A 0.25 £ 0.02* 7.83 £ 0.08™ 2.09 £0.07%

HQ-S9 K e 0.25 £ 0.03* 4.42 £0.37* 0.80 + 0.02*
i A 0.28 £0.02" 7.10 £ 0.69% 1.83 £0.21%

& JE I 0.30 £ 0.01% 7.88 +0.93 242 +0.29%

WZ2-S9 & Hm 0.15 £ 0.02* 5.70 £ 0.33* 0.91 £ 0.04*
R A 0.23 £0.01* 5.78 £ 0.27* 1.70 £ 0.07"*

& JE Jm 0.28 £0.01 7.65 £ 0.83" 2.01 £0.83%

T AT /NG B30T R AR [ Ak B R AN TR o =2 i) B4 3 JSORR B i 2 5 (P<0.05) , AN [] R 55 8 SC 7 Bk 32 7 A Tl B ol 28 AS [ Ak Ly 3 DA

i S5 (P<0.05)

EEWHINTERE D, MmNl sk
Az — 5 UAE | AT 52 1) S AR R 4 D 3 1 T
b33 ZoB FE RS 3 RDS .SDS F RSP, RDS J&4& 20
min PN BB 7E R F/N iz v S 3 Ak W2 i 1) DE
¥5 ;SDS ZHE7E 20~120 min N 16/ 58 45 T
AW TE #3510 RS 246 T K 120 min J5 576 A
AN TE T T AR R TE R, R 4RI AN [H]
FEFE ARy P M AL RS & B >SDS & >RDS
T, HOPR Y4 51N 88.96% (CV 25.8%) .9.88%

(CV 18.75%) 1 1.16%(CV 8.63%), Lin SEP 15
FEFEVE R RDS.SDS 5 RS & 4051 1.20%,
12.80%F1 86.00% , 5 AW 58 45 R Al . eAh A [F]
2k SDS 1 RS M & w22 S Wi, s A
KA AE — R BT 52 W 4 3 () V0 T AL R
L3 AN R AL B S5 RS 48 RDS 5 SDS
(& I (P<0.05), 1 RS & i 5 [ A%
(P<0.05), Horp g% FEm#Js RDS #1 SDS 1°F
I8 BT 23.64% 1 34.48% , i RS -1
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SR T 58.13%; 4 & K5 RDS 1 SDS
WS SR T 25.66%F1 40.09% , T RS “F-34
R T 65.75%, FHIRHTETF, JE A Uk R

ST B0 T 55 3 K A, L £ K
B 1822 B AT 5 7 5505,

R4 EFHPIEGHEMAEE

Table 4 Digestion characteristics of starches in whole lotus root powders

oo AP P RDS/% SDS/% RS/%
EL5-S6 & A 0.38 +0.08™ 10.16 + 0.93% 89.46 + 5.40%"
IR A 24.87 £ 3.10™ 44.26 £ 6.77™ 30.87 + 4.83%
& JE A 29.90 £ 6.51™ 67.86 + 4.54% 2.25 +£0.25"
EL6-S6 ENLE 1.01 £ 0.08™ 12.84 £ 0.56™ 86.15 + 8.29"
R e 20.91 £ 4.32% 41.50 £ 4.52% 37.59 + 4.859™
% B Aa 30.46 +3.20 58.85 £ 3.74 10.70 £ 0.51%
WZ2-S6 & A 0.72 £0.11™ 14.72 + 1314 84.57 £ 0.74%
IR A 22.42 £ 3.66™ 55.66 £ 7.79"% 21.92 +4.39%
& JE A 2591 £ 1.40™ 52.47 £ 3.42™ 21.62 £ 1.71"
EL5-S9 A 1.45 £0.10™ 5.14 £3.62" 93.41 +3.28"
R A 36.01 + 0.49® 40.82 £2.28™ 23.17 £ 0.67*
% JE a2 25.40 £ 1.87™ 59.23 £2.67" 15.38 £ 0.73™
HQ-S9 & A 2.51 £0.01* 8.21 £ 1.34% 89.28 + 1.34™
IR A 21.57 £ 0.27™ 43.72 + 6.83"™ 34.71 £ 4.15"
& JE A 24.13 £ 3.25% 51.00 + 8.91™ 24.88 + 1.53™
WZ72-59 A 0.90 £ 0.22* 8.19 + 3.35M 90.92 + 3.31%
R e 23.04 £ 0.28"™ 40.21 +7.34" 36.75 £ 0.87"
% JE a2 25.15 £ 5.89™ 54.25 +1.98" 20.59 + 4.34*

T :RDS Ay HeiH (L 3E B3, SDS S48 T AL BE Ky , RS S5 Fk 384 3 AN (Al /ING 3307 1) AR [ A BT A [R] A i 22 18] B 9 4 5 4k 22 5% (P<0.05) , A
[7) R 55 e S B s AR TR A it 28 A () Ak B B 3 55 4k 22 5 (P<0.05)

24 AEEFBEBIRNZHERILE

1Ak T B e T 3 o ORI A S 43 1) HE
GRS 25 B, 235 & B8 6 v D)Ko £ T 2 e | [
I 158 B 9 oy it AR 285 4 B 52 R ELR B B IR,
AR B I WK b B 0 R UE Ry DU R S5 M (R dE
45 i DXOREEZS & X)) Ir i I RE P9, 3% 5 b R[]
TERE M T S5 R O TR R (R B 2 Ik TR EE
§AR(E 4390 R 62.76,66.30,76.03 CHI 2.24 J/g, H
CV 43514 0.57%,0.71% ,0.14%F1 4.07% ., A7) i
Pl SRR A KR ERE A ) 2Rt 22 5, T RE 2
I TV MR AR KIS | B 3% D8 # 5  JUE A ot
1) i B 25 4 22 5 F 309,

Zod AR AL S R AR Bk 1R 4G |04
(BRI ZE 11 IR 1 8 25 IR (P<0.05) o T PH P 5%
KBS Tl BB N A2 R 06 W AR R E T 63.42~65.21
C, 2% M E RIS 7 50K 2 44.54~48.14
CHI 43.7~48.92 °C, 75 Ak B 25 5 35 R AN M 3

WML IR, FEE R mIREIR T REM K
SCREVENY , T B BEVE R o BRI T R 4 A
Aab B (1 4R 4 5 (i 38 U6k T R A7 7E 19 T 1) DR
H IR AT BOE R 4 T 1 P AR B A, AL
MRS AR, R R in#ud B S Hed
IR T B AW UL B R R e 454, A5 4% AR
43 s
25 FREEFSHHMLEELLE

E A TEAE 24 1K TR T BERE T K I K B 34 5]
AR DR T 8, bt 7R B SR Ak T 286 5 1 38 o A A8
T B B AR R BIP lad RVA I A ) 3% B 4
ORI AL R, S5 RN 5 FToR A [A)E 58 4 R i i
FOEE AVEFERE R R AR AR Y
B4 514 2 587.50,1 206.30, 1 381.00, 1 449.00 cP
1 243.00 ¢P, H: CV 23514 0.95%,2.87% ,2.96% ,
1.87% M 1.75%., i, WZ2-S9 B i B e i i,
1M EL5-S6 H A e AR fH . W 265 09 K/ 5 38 #y
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Table 5 Thermodynamic characteristics of whole lotus root powders
B s ‘ #LJ’J 5 45 JE 38 AR . ‘

AL 4 % )% /°C AR /C kg JZ/C WAL - g

EL5-S6 A Am 62.96 = 0.16% 66.97 £ 0.17% 72.45 +0.13% 2.50 £ 0.06™
& JE A 49.86 = 0.13™ 57.73 £ 0.10™ 71.05 £ 0.08" 2.40 £0.11M

5 JE A 46.96 + 0.12™ 56.29 + 0.63* 69.36 + 0.08™ 2.63 £0.12%

EL6-S6 A Am 64.26 + 0.07% 68.35 £ 1.08% 77.32 +0.12% 2.28 +0.09**
R A 46.27 £ 0.16™ 57.29 £0.11% 65.87 £0.12" 1.67 £ 0.12"

757 JE A 48.51 +0.12™ 55.65+0.11* 65.96 + 0.07* 247 £0.12%

WZ2-5S6 A A 61.57 £0.11% 65.23 £ 0.69“" 73.79 £ 0.04% 2.35£0.01%
R e 46.54 +£0.13* 57.28 £ 0.09% 72.92 +0.12% 221 £0.12%

& JE Jm 47.67 £ 0.12" 55.64 £0.11" 64.36 £ 0.11" 3.20 £0.12™

EL5-S9 A A 61.59 £0.17% 64.28 £ 0.70% 76.94 £ 0.12% 228 £0.11%
R e 46.22 +0.12™ 58.85 £ 0.10% 74.36 + 0.09% 2.04 £ 0.07%*

& JE a2 47.99 £0.11™ 55.16 £ 0.13" 64.34 £0.12" 2.63£0.11%

HQ-S9 & Hm 62.66 £ 0.71™ 66.24 £ 0.12% 76.12 £ 0.12% 1.66 +0.12*
R e 46.90 + 0.23" 56.60 = 0.53™ 71.10 £ 0.12% 3.69 £ 0.12%

& [E a2 47.61 £ 0.67* 55.15£0.1* 64.19 £0.19" 3.14 £0.11"%

WZ72-39 A Hm 63.52 +0.94%* 66.72 £ 0.12% 79.53 £0.12% 2.35 +0.09™
R e 46.24 £0.11* 5221 +0.11* 67.39 £0.12" 1.96 + 0.09*~

1 JE A 47.88 £0.93% 5228 £0.11" 63.07 £0.11" 245£0.11"™

TE A Rl/ING 9 S0 BEFA (R4 B1R S [ RE (2 18] 9 3 7 2 R 48 B 22 53 (P<0.05) , AN [ R 5 98 SC 5 B 3 7 A TR)RE it 28 AN [l b B B 48 g

SERFIE S BR 2% 5% (P<0.05)

R6 EFSHIMLSEN

Table 6 Gelatinization characteristics of whole lotus root powders

A
o A AL 2R : : N -

WA 36 % [cP BAEFE P ZBAL/cP R FEIE P = A AE/cP

EL5-S6 & A B 2047 £ 18™ 1120 + 36“ 927 + 53 1278 £29% 158 + 7™
& R A 2392 + 34% 858 +21™ 1534 £ 13% 1098 + 32™ 240 = 11

5 JE e 3 1545 +31* 705 £ 29 840 + 60™ 886 £ 21 181 + 5%

EL6-S6 & Aa 2461 £ 12% 1210 £ 30% 1250 £ 41* 1471 £31% 261 + 6™
R e A 1822 +21" 838 + 32M 985+ 11™ 1058 20" 220 + 2%

& JE A 3 3489 +21¢ 1028 +29% 2461 £32¢ 1279 +29% 251 + 18

WZ72-56 & Ha 2490 £ 32% 1156 +31% 1332 £2% 1329 £28™ 171 3™
R e 1920 31 955 £ 19* 965 + 12 1168 +31" 213 £ [2%

& JE A 3 2948 £29% 939 + 29M 2 008 + 48 1139 +33M 200 + 14"

EL5-S9 & A B 2294 £21% 1151 £ 63™ 1143 £77% 1417 £ 13% 265 £ 6™
& TR A 2 633 £ 33™ 1141 £11% 1492 £22® 1573 £ 30 432 £ 20

5 JE A 2318 + 30" 963 + 29 1355 + 60* 1219 £ 10" 256 + 21*

HQ-S9 R A 2742 £31™ 1171 £29% 1571 £ 60™ 1446 +31™ 275 £ 6™
W e A 3326 £22¢ 1312 £31% 2014 £ 10% 1831 +31¢ 519 +24

& JE a2 2222 +23% 750 + 29* 1473 + 6™ 954 + 11* 204 + 6™

WZ72-59 A A 3491 £ 34% 1428 £21% 2063 + 14* 1754 £ 32% 326 + 12"
R e 3770 +35% 1544 + 16 2226 +20% 2093 +26%* 549 + 11%

& JE Hm 2 1824 £27% 606 + 28" 1218 £ 10" 748 + 20" 142 + 3%

T AN [ /N5 B S0 B AR TR A R AN TR A it 22 () B8R0 A B0 IE 48 45 22 57 (P<0.05) , AN [ 55 3 305 B 7 A TR A iy 228 AN T) Kb BB 190 B9 £ 2

TEFE b5 22 5 (P<0.05) o
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Effects of Thermal Treatment on the Processing Quality of Whole Lotus Root Powder

Wu Jinjin', Wu Haoyi', Yi Yang", Zhang Yanpeng', Wang Hongxun?, Sun Ying'
(‘School of Food Science and Engineering, Hubei Key Laboratory for Processing and Transformation
of Agricultural Products, Wuhan Polytechnic University, Wuhan 430023
“School of Life Science and Technology, Wuhan Polytechnic University, Wuhan 430023)

Abstract In order to explore the impact of raw materials and heat treatment on the processing quality of lotus root
whole powder, different varieties and different growth periods of lotus root were selected, and the effects of steam heating
at 100 C and 120 C on product color, sugar content, digestion characteristics, thermodynamic properties and gelatiniza-
tion characteristics were investigated. The results revealed variations in nutrient composition and digestive characteristics
among different cultivars and growth stages of lotus root. Heat treatment led to changes in the qualities of whole powder.
Especially, total starch content decreased by 2.48%-18.41% , with an increase in the ratio of fast digestible starch by
19.06%-34.56%, slow digestible starch by 28.66%-57.70%, while resistant starch decreased by 48.56%-87.21%. Diges-
tion patterns for saccharides altered significantly, resulting in a rise in total release amount of reducing sugar by 14.05%
-93.78%. The initial, peak and termination temperatures of gelatinization significantly decreased (P<0.05), and the valley
viscosity and final viscosity of high pressure heating powder also significantly decreased (P<0.05). Heat treatment signifi-
cantly influenced nutritional characteristics and flushing characteristics of lotus root powder; these findings can serve as
valuable references for controlling its processing quality.

Keywords lotus root; heat treatment; whole powder processing; quality characteristics; digestive characteristics



