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Abstract: Objective: This study aimed to improve the reconstitu-
ability of kudzu powder. Methods: The kudzu powder-fatty acid
complexes were prepared by different drying methods after co-ge-
latinization of kudzu powder with lauric acid, and investigated the
effects of drying methods on the instant properties of the comple-
xes from the changes of crystal structure, microstructure, bulk
density, water absorption index and swelling power. Results: The

drying method influenced the water absorption capacity of the
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complexes, there by affected the reconstituability of the comple-
xes. Compared with oven drying and far-infrared drying. the
complexes prepared by spray drying and freeze-drying had lower
bulk density, more uneven particle surface and more amorphous
structures, which made them more absorbent and better reconsti-
tuability. Conclusion: The agglomeration rate of the spray-dried
and freeze-dried complexes was 4.6% ~ 6.0% after directly
mixing with hot water at (9542) °C, which was 36.3% lower
than that of the native kudzu powder, indicating that the kudzu
powder-fatty acid complexes have the potential to be developed
into hot water ready-to-eat kudzu powder.

Keywords: kudzu powder; drying method; spray drying; freeze

drying; fatty acid; reconstituability; agglomeration rate

B R R A S A O R T o
SR » 5 45 FHT AR L 4% ol 3 i B 285 Bk, 7% B 52 0 B o
T BN 4 R A I DR R — 0 0 5 AR B ) L S )
A+ T TR 100 245 L 20 00 A oA A6 F) 5 B I BEL AR AT 3k
— WK 3 AL - B 7 A SN2 S BRI . TN AR S R AL
EO PR P L T Lk iR S 0 B R AN 7 AR 2 B
o 240 O EL R AT 8 2 A% G 0 i e 5 R Sk R
Ve ARIRZE TR AROK R o 33 RE 35 T e I ) 259 9
MPRAE . Sy it HT AT IR A F 5 B R e A
HEZEEA 4RO Wbkt 0 £
FR Y K R @ R E R LR K A g R
@ v B B K i i D

TR TE M AL IR o BLHE SR R L L B AR (i &
P 0 TR 58 F 1 N 2T B TE Ry — IO A . B
AFTET W] TR0k IR 5 R AT VR JE LR A
AT 400 ot e by TR 4 B K . R O AR L 58 3 5 e



r&M | Vol.38, No.6

I PR 52 4 B8 V2F R 05 AR 11K 55 0 1 0 Ak T R, i L AR A OK
T B T B 6 e TR 4% o DA THT 36 G 55 A9 SR T o 5 e
2 A3 T SR R B TR A W K T R B0 45 B A L 0 5
PR TER R TR A R — OB B B R
R A rh S OLRE A5 W 2 AT X AR L AIG R
A 3R B A 6% B o £ B SR T LA VE R — B I IR
AR YR Z B R ETE Y ED ., H
HI 26T 5500 g U5 1 &2 & 4 1 o R R 5 4 R L3
HiE .

BEAN R[] T 4 5 2 A5 0 P L 2 A T 25
o WEFD KBRS KT B A R E Ok TE
BM—He Wi B E AW M . Ahmed %07 & B i ¥
T AR ) 5 B0 7 AR TR 5 B 22 FLODR 45 4 BOR T R ) &
4 B Y OR8¢ A 1 L (A5 1 0 HE AU B B AN
J5 & . Dueck S0 % B AR XL T M SO T 08 N0 B R IR
THRFZ MR T /N2 0 3 U 3 0 AL R % DTG R i T/ 22
FEZEF R AWK B . BRI Oy 2T B A
S VE R g R A2 A W 1 R K RE 7. DT R SO oA
TS,

WEoE 4K B4 5 A AR IR (o Bk T IR 3%0) 3t
WAL 5 i A RT3 (BT 25 T 4 8 o TR B R T
SRR 2T A0 T 0 5% BB B — e I R A2 & W DA I &6
A RO 5 AR B R K A O B ik B 1 AR A B
KT GEH— IR E WA E2) CHKE
e iR B0 5 R L A AR M TR AR M S e L B D
JEADEE IR 2 f A R R R T
L Mk STk
L1 #H S E
L1 A5
B R PR T IR IR AR O
HMERR 4l BE N 98 %, BT T A b RE 5 B4 A7 B
AR ) Ry 43 BT 26 B LA L
1.1.2 EEAUMEE

JNTRUBE 55 F AN . B-290 T, B+ Buchi 2\ &) ;

BT 4.5 LB, 38 [ Labeonco 23l

H AT IR 38 R T 4 4 - DGG-9240A B, |- g #7135 50
AN AR LA A 5
TELLAM i #cp . DIR613C %Y, 5 Pk o 41 B 2 R
FHi B F 2 048 - SUSL00 B, H 4 Hitachi 24 1] ;

Je B Ni-U &, H A Nikon 24 7l ;

FiA L MCR302 1, B4 ] Anton Paar /A7 .

1.2 REHZE
12,1 ERmH &

/A\A

&l

/A\4

Zl

e B MR & B DD B i R A

KERZ:FARFEAXNEN—IRHERE S iE 8 %0

200 H M uE4s SR 5 7618 & AR 18K th 4P iR 42 10 min,
o AR R DITE 3 he KB LIS B RELE 3 KT
BT AR UIVETE 40 CHUAR b TR 2K 4 & & 10.0% LA
Tk 100 H . B A B 5 E B, i R 1R D xR
(NK),

1.2.2 BHIBHRE S WG & % JE S8R
5.0 MBI ET 95 CRIABH I BRIk, M &
TEVIR BB B 60 CHE, A 5 &k T 2 & 3% B IR
TR BRI R, dkS i $E A 25 min J57E SR
TWH 2 h, 4y NG5 T GIERGREE 175 °C, ik kb o
0.4 L/h, #4k K J1 4 X 10* Pa) % ¥ T 1% Chn # iR B2
—60 C,Hma 8 1 Pa) BR T GRXGREE 40 °C)H 40 C
T LA F T CLL AN S R 40 °CO) oK 43 & 8D

10.0% AT AT KBS 3 WEBRAE AW HE
B, BT,k 100 H . &R mi% TR E B —I8hm
HEWSK-Cl) Bk THRER—IREViRE &% (FK-
C12) BN THE M — AR E & ¥ (OK-C12) FliE 4 4
TIEH —IRIRE &9 (K-C12),

1.2.3  FIRGH SR X GHRAT SO0 R B A — NI 7 R
EEWN SRR . X HRATHH L RS 40 mA
40 kV F LAEH =4 — @ K 1 Cu Ko 12k, 7 5°~35°
AT ST f 200 5 L P DA AR RD 0.02° [ 25 K 45 Hi 4 5 15 3
BE 04T O B . AR S X (1D T T R UKL 9 A X 45
D,

c

R.= X 100% , (D

A.+A
Favii o
R.—MIX &5 M %05
A 45 K
A, — e RIS .

1.2.4 WEHME BB —IRIRE S WML AT

MR 4E & b 1 IBE A 4 T, D 41 9 el 6 T R TR Oy

5 kVLIRAEECH 500 £5 T WA ARG B HOR S5 1 .

1.2.5 MEBUEEEMIWE S8R Zhang 1 007 i 00

WY K10 g BHM—IEIIRE S WEEMA 50 mL

T TR R AT R R AN R A D R

W ER—IET R E &R, 2 iF& R

B,

B=—, (2)

<I=

K

B—HEUR B . g/ mL;

M—H T E, g

Ve kR AL, mL,
1.2.6 WROKHEIE B B IR AT 4IRS B iR O
meEs. MEHARE 2.5 ¢ BRI RE AW E T

53



E#i# 3 FUNDAMENTAL RESEARCH

50 mL B0 A 30 mL MK, 78 30 CKIB RS
30 min J5,7 000X g Bf.0> 15 min, M 35 FRE B O
BHUUTE MR . #5303 T K M 5 BX (water ab-
sorption index, WAD) ,

w
IWA:MXNO%, (3)
eI
Tn— WK FEAS 3. %5

W8 b0 W5 DUUE B . g

M—FERIY T E . g.
1.2.7 Wik E SR BLEDY 107 ek s k.
05 g BB — IR E S W8T 25 mL Z&HKd 78
95 °C F /KB RES N 30 min, I A M5 min BT
J BT SRR LR TE ST 0 Wi Ak . W AR E R .7 000 X g
B0 15 min, B 1T WM 451, BB 0 UE W R L TR DT TE
WTE 105 CHA P T EEE, N OIHTEBKH
W
W,

K.

P —@hk#.a/g;

W, — LY it g5

W, —JiEy T EEEF k. g.
1.2.8 Wil 1 4 B

(1) #5826, MR Wang %0719 7 ik W1 B 20, %
50 mL ZEMEK NI ZE (95£2) C L MAZ 3.2 g RES AT
ARSI PE60 s, 4% B0 (Y s O . R 0T AR Y A B
FHA P THREEE X C I HEEYR,

W,
— d 0
A, W, X100% , (5)

P (D)

A

A ——85 e, %

W — T E.g;

W, — &5 TR EEER .

(2) G5 BN S BB WA &k — g R
AR AN ORISR . K 1.2.8CD popp R L
G A B P45 B T R b TR S K I 8Os .
S WA T WA .

(3) Y AR PR« A8 A0 o B B — RE TR E 5 W0 11
WAEPERT . K 1.2.8C1) o o o 0 AR B MBI AR B
MEF-E L, EHER 50 mm B F M E S AR (8] B
1 mm, 7E 25 ‘CZEJ5 5 min J5 #ATRE BT, 59
M 0.1 s~ W8 E 300 s~ L 30 ST Y H7 (R0 B B (A
B B D) 3% 1 A8 4k . B SR A Power law BRI 4G

s=K 7", (6)
EAE
o 94 Jy . Pas

BE 2488 | 2022 F 6 A | R@SHW

K

PR3, Pa - s™;

y — WY,

n— WA AT MR

(4) B P < AR 70 05 2500 1 7 ok W I .
1.2.8C1) bR A 100 mL & W1 6 b i . 40 9IE
0.1.2.3.4.6 h I 50 3 Bt 4 b b 0 v U b 30 ¥
43t (DR RE R

RZ(l—%)XlOO%, %,

K

R— e HRE s

Vi— BB mL;

Vo W AR, mL,
1.2.9 BBt 500 B LOF S E £ bR 2= R
7~ . H Origin 2018 fE&, F§ SPSS 25.0 #E 477 224347 » 46
77 Turkeys(P<C0.05)

2 GERGHH
2.1 RBik&EN

ER—IEWRE SN X ST S EEmE 1R
Ne BB R TN AR fE 15°,17°,18°,23°(20) b F
W AT 0% . 5 Reddy Z07 gy 5t —3k, HH—Hg 0
B2 2 A WIAE 137, 20740 1 B W0 AN S5 ik R 07 S e L 7 7.5° 4
B0 — A 5 0 AT G 0, X R L R (Y VOB S5 R AE
WSS RUTE R IR E S AR V R GRS . B
BIEJ2 » OK-C12 Ml IK-C12 #£ 17.5° 44748 — A B 5% o A5
S0 L T RE A DR S B R B R G 21 A T AR T B ]G
A BAL G WS T MR ) S Y VR TR AR T X
FE AT TR A W, B L SK-C12 #l FK-C12 Z L8
I AE 17570 R ™= A A e, SK-C12 F FK-C12 945 &
BE(11.96%, 14. 00%) fit F NK, OK-C12 # IK-C12
(30.89% . 15.81% . 17.65%), & W] SK-C12 il FK-C12
W) JC o TUZS K B8 22 50 A R T oK 4 it AN B G W0 UKL N 3T

o
K-C12 iy \‘MM ZE
v 17.5 Dﬁ.\ I/ Kand

H 17.65%
" “%" AN
. "
0OK-C12 M«\W»M““ Moty ZE R 15.81%
it ]7.5m bl hAy
e M
FK-C12 A L5 14.00%
WWMMMM “%Wx °
/ o M
PK-C12 ¢} 207 M SR 11.96%
? 13° A i Ll
- UM
R 179 Sl § 55T 30.80%
P 15 1go  23° TRy
5 10 15 20 25 30 35
5% 4

Bragg angle/( ° )
Bl Zh—EWpRALEH X H&RATHEE
Figure 1 The X-ray diffraction patterns of kudzu

powder-fatty acid complexes
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Figure 2 Scanning electron microscopy image of kudzu

powder-fatty acid complexes
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Table 1 Bulk density, water absorption index, swelling
power and agglomeration rate of kudzu powder-
fatty acid complexes
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Figure 3 Reconstituability effects of kudzu powder-fatty

acid complexes
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FE i K/(Pa+s") n R?
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