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Abstract : Orthogonal test was investigated to optimize conditions of enzymatic hydrolysis for Pueraria with pu-

eraria whole powder as material. Porous pueraria granule was prepared by fluid-bed granulation technology. The

optimal enzymatic hydrolysis conditions were determined as enzyme concentration 0. 8% ,the mass ratio of glu-

coamylase and o-amylase was 1 : 1,pH value was 5.5, the reaction temperature was 50 °C , and hydrolysis time

was 16 h. Formulation factors of fluidized bed granulation processing were as follows ; particle size of micro-por-

ous starch was larger than 80 mesh as granulating material,, and the optimized binder formulation contained

3 wit% sodium carboxymethyl starch and 5 wt% Sodium carboxymethyl cellulose mix solution. The prepared

porous pueraria granule was added to cigarette filter rod to reduce the harmful ingredients in cigarette smoke

and improve the cigarette sensory quality.
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Table 1  Solvent gradient elution program of HPLC
i [1]/min WA A/ % LB B/ %
0 80 20
8 80 20
10 100
12 100
13 80 20
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Table 2 Factors and levels of orthogonal

experiments for enzymolysis

KA A/ % B C D/C E/h
1 0.2 1:1 4.5 40 8
2 0.4 2:1 5.0 45 12
3 0.6 3:1 5.5 50 16
4 0.8 4:1 6.0 55 20

A3 BT L ESGRBIEIT 4R L (47)
Table 3 Program and results of orthogonal

experiments for enzymolysis L, (4”)

R KF W
5 A B C D E /%
1 1 1 1 1 1 38
2 1 2 2 2 2 48
3 1 3 3 3 3 57
4 1 4 4 4 4 49
5 2 1 2 3 4 60
6 2 2 1 4 3 50
7 2 3 4 1 2 47
8 2 4 3 2 1 50
9 3 1 3 4 2 59
10 3 2 4 3 1 54
11 3 3 1 2 4 45
12 3 4 2 1 3 50
13 4 1 4 2 3 56
14 4 2 3 1 4 49
15 4 3 2 4 1 50
16 4 4 1 3 2 56

WE1 48.0 53.2 47.2 46.0 48.0
WE2 517 50.2 52.0 49.7 52.5
WE3 52.0 49.7 53.7 56.7 53.2
W4 52.7 51.2 51.5 52.0 50.7
W2z 4.8 3.5 6.5 10.8 5.3
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pH =5.5, Wik 50 °C BELEGS o - TER G
M b 10 1 4 B IE SRR I B
A,B,C,D,E; JEFHIRE 15 5 2 FL 8 AR A A 1 1k
Ry 69% , F B TE L A5 1F T B f R 5
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Fig.1 SEM images of the normal and

enzymolysis pueraria full powder
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Table 4 The impact of pueraria powder

sizes for granulating

B MR ACHE LA S BE R A AR FE kL R
BRI 22 AL B AR ABURE 55 R 25500 42 5, it
TEHRORE 22 R fid T AR/ X6 LA BORE 45 790 G 45 1
—itd. KT 80 H i 2 AL 5 AR A I ol 4 1) R
SN 322] , BN ERIR/INETRL , REAS15 2] H A5
URL. AR AR KL A R AR MURLAR S0 A 2
o A . bR AR 2 /)N R T B AR
R RS BB, L 18] 2 5 7 HE R . 1)
BHPRLAR A 8, 1 45 ) UKL A [f] | L B AR
Mt EBIURRLAR >80 H ) Z L E AR A AE
A PR B
2.3.2 MEFINEFRSMHME KGRI
T BE X RORL A SN T Sl A KA I R A 4
REGFENE. 255 S2PRN T, LS wit% BYIR L TE
Byl SR IELTAER IR ML Be i R AL
FELTAEZ M BN RS 455, AT 7 1
K, IHIA R A 5.

LEG 5 SRR SNIL IR i Sh P AR
M R, SR TR TR R TR A R T
2T A 3R AT S A RE 33 ARG 5 5. X A e R
LA EA RAE SRR AR AR A A A W)
R A , TR S R A8 K 20 [ 194 532 A T3 ] e
TR VERE. 256 F b il L 56k J3E A0 97 AR

SRR T RLRLA % ORI
60—80 H — L i 5 B A O 0K FLXT Rl 25 70 e JBE R 25K [ A Al 245 79 ke T
ol s BRERELET 8% AR TR B RUR T IELF A R AR L
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Table 5 The impact of binders for porous pueraria powder granulating
i wEb ke SPRE S REEE e e
/(g-mL™) /(g-mL™)
FR WP TE R B RS2 TN 39.7 0.32 0.43 25.58 LB AR
R LT YR LRI 62.2 0.29 0.33 12.12 TH] 2 5
5 LA SRR 65.3 0.30 0.36 16. 67 R PESE 55
FEP PR YR SR 29.8 0.25 0.32 21.88 JToH 2R
BB K T KR ERAR 46.9 0.28 0.34 17.65 AL R
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Table 6 The viscosity and quality ratio of
the formulation in CMS/CMC

G Mygpipienmn © ToRTRIER R/ (mPa - s)
G-2 6:2 116.1
G-3 5:3 148.5
G-4 4:4 182.6
G-5 3:5 238.2
G-6 2:6 227.7

H13% 6 nJ R, 52 MUK 45 77) i 26 LA B2
Wt R 2T 24 2% 1 i 3 5, 5 vl g2
R L2 4 2 A P P il LUE R 22 19 98 25
R IEINT Sy R SCIRRR R, S A IO BG4 R AR 2R
%R0 2 2 0. Rl 45 79 288 38 X ARUR T A R
Wi DL 7.

KT AL R AT B AR R AR 09 F R

Table 7 The impact of binder viscosity for granulating

K WRACE O MR RUEE CHIEH

i = /% /(g mL™) /(g-mL™") /%

G-2 51.3 0.308 0.382 19.37
G-3 57.1 0.316 0.380 16.84
G -4 66.8 0.324 0.382 15.18
G-5 76.3 0.358 0.412 13.11
G-6 75.9 0.357 0.414 13.77
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Fig.2 Particle size distributions of the pueraria

powder and the obtained granule
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Table 8 Physical parameters and Conventional smoking gas of the tested cigarette

Bl A¥ﬁﬁ§] %ﬁ%@/ ¥ﬁﬂ@l mwuﬁl Eﬁﬁ%l %%71 mwil m%il CO,
/(mg 7)) (Pas 370 /(mm - X 7H)/(H -7 ) /(mg X7 )/(mg - 7)) /(mg - ") /(mg+X7") /(mg+X7)

Xt B A 855.4 1045.7 24.33 8.01 13.03 11.60 1.13 1.26 13.0

IREEBIE 864.9 1066.2 24.35 7.68 11.83 10.68 0.89 1.18 11.7
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F14) b2 T AR A 19 T o R IS A —
SE WIS 7. MSERFTE R R IR Y
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Fig.3 Quality and flavor characteristic of the cigarette using porous pueraria granule and the contrast
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Fig.4 Sensory profile characteristic of the
cigarette using porous pueraria granule

and the contrast
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Fig.5 The puerarin and daidzein in total

particulate matter monitored with MRM
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