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Fig. 1 Effect of liquid-to-solid ratio on flavonoid yield
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Fig.2 Effect of ethanol concentration on flavonoids yield
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Fig.3 Effect of extraction temperature on flavonoids yield
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Fig.4 Effect of extraction time on flavonoids yield
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Tab.1 Factors and levels in response surface design
of flavonoids extraction
K-
K
-1 0 1
A BB/ (mL-g™h) 10 15 20
B ZBHATRI U % 60 70 80
C #REUR AL/ C 60 70 80
D A E]/h 3 4 5
2.2.2 v R ER Bt R R

M 7 3 6 BT S 2R L2 e A A 29
F2 SR PRSI A AR BT K4 R

Tab.2 Response surface design arrangement and

experimental results of flavonoids extraction

e s A B C D Y RIS/ %
1 0 -1 0 1 2.205
2 0 0 0 0 2.705
3 0 0 -1 -1 2.491
4 0 0 0 0 2. 686
5 0 -1 1 0 2.123
6 0 0 0 0 2. 601
7 1 -1 0 0 2.312
8 0 -1 -1 0 2.073
9 0 1 -1 0 2.504
10 1 0 1 0 2.433
11 -1 0 -1 0 2.314
12 0 1 0 -1 2.643
13 -1 -1 0 0 2.151
14 1 0 0 -1 2.434
15 1 0 0 1 2. 440
16 -1 0 0 -1 2.410
17 1 0 -1 0 2.545
18 0 0 1 1 2.300
19 0 1 1 0 2.565
20 0 1 0 1 2.675
21 1 1 0 0 2.450
22 -1 0 1 0 2.173
23 0 0 -1 1 2.333
24 0 0 1 -1 2.387
25 0 0 0 0 2.576
26 0 0 0 0 2.645
27 -1 0 0 1 2.296
28 0 -1 0 -1 2.208
29 -1 1 0 0 2.430




$33% oM B

W SRR B I ) 4 B A e BT R AT PRI S 61

AR 24 TR LS A s B E R
5 W, HRAG IR AR 25 . AER R A Design-
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Tab.3 ANOVA of constructed regression model of flavonoids extraction

J5 2R A S5 ¥ FiE P{H
A 0. 82 14 0. 058 8.02 0.000 2 e b 2
B 0. 059 1 0. 059 8. 12 0.0128 B
C 0.4 1 0.4 55.3 < 0.0001 e b 3%
D 6.08 x10 3 1 6.08 x10 73 0. 84 0.3757
AB 8.22x1073 1 8.22x1073 1.13 0.3056
AC 4.98 x10 3 1 4.98 x10 73 0. 69 0.4217
AD 2.16 x10~* 1 2.16 x10~* 0.03 0.8655
BC 3.62x1073 1 3.62x1073 0.5 0.492 1
BD 2.79 x107° 1 2.79 x10 73 3.84 %1073 0.9515
cDh 3.20x10~* 1 3.20 x10°* 0. 044 0.8368
A? 1.64 x10 73 1 1.64 x10 73 0.23 0.642 4
B? 0.13 1 0.13 18. 46 0. 0007 ETES
c? 0.15 1 0.15 20. 04 0.000 5 ETES
D? 0.17 1 0.17 23.13 0.000 3 ETES
R 0.051 1 0.051 6.97 0.019 4 W
Bk 2 0.1 14 7.27 x10 73
FPhRIE 0.09 10 8.98 x10 3 3.01 0.1502 NTE S
aliiR 2 0.012 4 2.99 x10 3
Jovill 0.92 28

P <0.05 Ji3 P <0.01 W3

4 D F 2G5 30 5 EER R Y A DG A
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Y= —15.88683 +0.201 184 +0. 232 69B +
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1.792 x10 °CD =5.737 x 10 °A> = 1. 495 x

107°B* -1.617 x10°C* -0.089 118D*, (6)
BRI T 250, 24 P {E/NT 0. 05 BIR/R 1%
WHER I . R 3 B A 4 R AT B AR AL (Y
PAE} 0.019 4, #HC R ECH 0.851 6, KR E N
0. 150 2, F B 1% — ¥k J5 FE A A0 m] DUAR G5 b #0152
By, BRI R 5 sk e nT SR A9 1l % O AR AR A 3
SEAYTU R R AP BT R ATATRY . SRR B4
WA SE0 0 WORE LU | 2 BB B 2 R 1Y 5 el 1

BT, =3 A RN T A BOR 9
M)t 2378 3] 1 AN ik 2 A 7K T, 3R I 3 PR 5% e i
TEAN R AT B A Pk G 2R, R 300 5 e o {1 A AR K
K F, TEREEU 4 A ZAKCEE N, X35 32k
B U 0 52 M) K/ N Sy 4R BURTE (C) > W
BHE(A) > CEERFRIMEL(B) > 42 HURTE (D) .

AR YRR G0 45 PR 2R T i) 1, 17 3BT 1] B A5 v 4 DL [
5, T e i i 2 BH 3% PR 28 6] ) 1 A A 5% )
FU0 A S AT LU R L | 2 AR B R
BT XoF R B T 114 4523 5 i) B 5 A T 4 BB ) e
o7 () I 2R AR A ) LA 27, 3K SR 3 1Y T 22 93 AT
WG OB | AR o BN Hi8 UL B X6 1 /) P
BN BT 5 257K 717 5 JBC () X i 7 1 19 5 i)
WA 2 Design-Expert 8. 0. 6 #{4:430r15 4 A
FEEE N 1,0.493, —0.043,0.037, Bl #5 5%
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Fig.5 Response surface and contour plots for effects of operating parameters on the extraction rate of total flavonoids
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SR YRG5 e 7 T A RTATME  oR SR B A Y
R A T8 FE B IR R A R S8 . iy
FESCBRARAE R LLS A 7 W 45 U AR R oy - OB LE
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R 4 b, PRSI A PSR BUCR N 2. 606% , £
4 NEELIEER S YOFAT S50 A5 B (135 57 5
SEBREEIIRECE N 2. 632% ,RSD {H-M 1. 79% , Pt W]
B R AR I b T30 4% P 2 S 4R BOR Z R
KA,

F4 WAL A R E AR

Tab.4 Repeated trials of response surface analysis results

K75 1 2 3 4 5 SRR % RSD/%
Asio 0.508 0.522 0.517 0.537 0.510
2.632 1.79
PLHCE /% 2.578 2.683 2.674 2.631 2.593
2.4 EFMFRHEBIMASY & 6(a) FIHT, AE 0 3 0.5 h, A5 % 25 i A% 5z B

Kl 6(a)ft5 g AB-8 BB IEXT 40 mL it & ¥
JE 2 20 mg/mL 1Y 2 T 95 VR 2R A7 R A 1% 1R R i £k

30
20

10

uﬁ Wi/(mg . g‘l)

0 1 2 3 4 5 6

s I:lﬂ /h
(o) KL 25 R 28

Wi FTF, 0.5h 4 h FI BRI 4h
S B ) IR B B 28 - ok 21 S 34 B e R

100
— oo -
) —
=
60
§ 40
20
¢ L L L |
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it fal/h
(h) FALRRE TR AT i 2%

K6 AB-8 JCFLM MR AR B A BT 24
Fig.6 Static adsorption and desorption curves of AB-8
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fife W SF-f7, 0.5 h B i A7 32 055 38 80% LA L, fi AT
1 h Gt T . Bk, 00 R s i i1 7
VI LA Ve AB -8 AYSCFLA fg W fHF B A 4 b,
FEMTRT B A 1, 05 4l J5 T 5 O R Y 4l R
76.47% .
2.5 EFFHNERRELSHT
2.5.1 ERAFEFERFLR O, 698

17 Ry R =y [ S AT DU A5 1 AS [R) J e
FrIERPRL BT O, - BT BRE  Hh &1 7 AT 5 556
KL ERIE R O, « 1Y RE T B 2 AR i vk B 14 34 R i 4
K, TE R G B R 150 e/ mL Ji5 15 4 38 5 22 1
KFZ LT, U FEFPR IR O, A — & BT FR
SR il LA AR 1C, E o 0. 498 mg/mL, 5
FHORIMLAR 9 1C,, {8 (0. 139 mg/mL) , #3555
FRX; O, « BTEBRBE IR FHUIR MR
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gol —¢ P
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Fig.7 Superoxide anion radicals scavenging capabilities
of total flavonoids in seed of tartary

2.5.2 ERFEFIAIE AT A D

P18 Je A ) Jo i v J32 v S AR B TR AT T IR L PR
YUK G ONHERE I AL RE T A R IAT 8 W] 0, fif
F T TR I T v 3 R, HXF Fe T Bl kI
DR AR AR oL 1A o Ak 4 VR A T S T
P, EEIZEY OE S SRS I TE A IR BR AL
AR A R R AR R i K I S 1Y
E— B AR R SR B T A B L R 11
PuhR LA AR Ty . AR BUAR B AR RE T 1G5, 1H
o 1,115 mg/mL, B 5 T HU IR MR (1C, fH 0. 693
mg/mL) , F B 55 BB AR Bt A AL e T A T ht
IR
2.5.3 ERFEZWMOGERS

B B3 R ) AN A TG A T AR S
T I AT RLE BT A J5 ) 0 AR AE i e A SR A
R RIS R 1] 9 SR SRk B T A A I

A%
3
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Plug-mL™)
K8 wakrhL s BTG i AL hE
Fig.8 Lipid peroxidation inhibiting capability of total
flavonoids in seed tartary
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B SRR B AT 38 J5Uy (B GG SR AR T4k
MR, HEEE W AT & i e 2R

3.0
250 —e— Hid
b 0] = BRI

P15
E
0.5

1

1 | 1 1 |
0 50 100 150 200 250 350
pllpg- mLY)

9 WFERPRLEERIL )
Fig.9 Reducing abilities of total flavonoids in

seed of tartary buckwheat

2.5.4 EFFEREAR DPPH g ke ak

P& 10 FEL 11 53590 A AN ] Jo e VA B b s v
Fii R I 0L BR 5 7 % DPPH H i REf0BE 11, Al
10 AL, ¥ FRAF AL B 7E 30 pg/mL F] 100 pg/mL
Bl 5 BT AR B2 A 15 KV ) DPPH H FH 2R A BB 7 e
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Design and Research of Continuous High-speed Supply
Mechanism for Pasteboard of Carton Packaging Machine

ZHANG Youliang', SUN Jianhua®, LI Lige', WANG Ligang', HAN Chen', BAI Bingyu'
(1. Light Indusiry Xi’ an Mechanical Research Institute ,Xi’ an 710086, China ;
2. Horological Research Institute of Light Industry, Xi’ an 710061, China)

Abstract; The pasteboard supply is one of the bottlenecks for carton packaging machine. To meet the de-
mand of pasteboard supply for carton packaging machine to achieve the production of 80 boxes per mi-
nute, this study provided a solution combined with vertical and horizontal conveying methods. The verti-
cal conveying technology was relatively mature and widely applied. In order to improve the speed of hori-
zontal conveying, we puts forward a resolution combined with the short-distance horizontal pasteboard
conveying mechanism and the double roller conveying mechanism so as to analyze the working and struc-
ture principle of all assembly units. Meanwhile, the rationality and practicality of this resolution were dis-

cussed and the speedy conveying was also achieved.

Key words: carton packing machine; sucking pasteboard mechanism; delivery mechanism; innovative

design; double revolving delivery
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Extraction and Antioxidant Activity of Total Flavonoids
from Tartary Buckwheat Seed

LI Fei, REN Qing”, JI Chao, HOU Chang
(School of Food and Chemical Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract; Response surface methodology was used to optimize the extraction processing of the total fla-
vonoids in the seed of tartary buckwheat according to central composite design principle based on the sin-
gle factor experimental results. Through the analysis of cross-interaction among factors by the Design-
Expert software, the optimal extraction conditions were found to be liquid-material ratio 20: 1, alcohol
concentration 75% , extraction temperature 70 C, and extraction time 4h. The extraction rate of fla-
vonoids was 2. 632% under the optimal extraction conditions. Meanwhile, the antioxidant activity of total
flavonoids was assessed by scavenging hydroxyl radicals and DPPH radical, anti-lipid peroxidation, and
reducing power. The results showed that the total flavonoids in the seed of tartary buckwheat presented a
strong antioxidant activity to scavenge DPPH radicals and 1C;, values of anti-lipid peroxidation, scavenge

hydroxyl radicals, and DPPH radical were 1. 115, 0.498, and 2. 235 pg/mL.

Key words: seed of tartary buckwheat; flavonoids; response surface methodology; antioxidant activity
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