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Study on Conditions for Extracting Pigment from Helianthus tuberosus
WANG Zhi-guo, CAO Hong-cui, LU Hai-tang, ZHOU Lian"~ et al
University, Xining, Qinghai 810016)

Abstract

gle factor and orthogonal test was conducted on extraction of Helianthus tuberosus flower pigment under different conditions. Grey relational de-

(New Energy ( Photovoltaic ) Industry Research Center, Qinghai
[ Objective ]| The aim was to explore the optimal conditions for extracting pigment from Helianthus tuberosus flower. [ Method] Sin-

gree analysis was conducted on data of single factor test. Orthogonal test was predicted by neural network and was compared with trial value.
[ Result] The optimal conditions were obtained as follows: temperature 60 °C, solid-liquid ratio 1: 18 g/ml., extraction time 5.0 h. As for in-
fluence degree, temperature was the most influential on pigment extraction, solid-liquid ratio took the second place, followed by extraction
time. Method for reducing the amount of work was proposed. [ Conclusion] The study can provide scientific basis for extraction of Helianthus

tuberosus flower pigment.

Key words

AREEER SN EREMaEMRAEHEE",
WL A REROEN Y MM ARAEY RREH
EFN N RICRE T E VP2 HA —E W E RN E
FZGERAE S ) o DRI T 2K 2 4 ] 4 ) R AR 2 P 8 26 X 1
B N SRR A 1 £ i Tl S ATl i R R B 4 B
BT E AT AR A 0 A fi R R R K
B, T & RAREE PO Hb N (0 R AR 22 Dy i 2

352 (Helianthus tuberosus Linn. ) J& 4 £} ( Compositae ) [1]
H¥E, HIEOR 2 HA — & E I BE K E R 6
F R TG 0 R RS R 2 AU
G R IR, 1M HL T AR AR AR, 2838 R e A AR
L5 IINEIRFT A E AL R PR B A 5 1, N RE 2+
AE R G 5850 AR PR S8, Wi R TEZ5 1
S IR S5 U N PR S
1 #REEZ*

L1 el Jsoeh 354, A YR A 1R S e, &
SEa):0. 1 mol/L NaOH, H #;95% LB, 4344l , JH 15 T XX
AL TABRA T ;65% L1, A, EEALE: UV -2550 %
SRR WA EREET, H AR A

1.2 7k

12,1 RO (A, ) BIBARE o K38 4B A T 7K I 57
B I R W, SR A — AT L4 56 BE THAE 200 ~
700 nm FATE AN, 15 2 ORI K 267. 5 nm,

EETEH HAHATEERTARFRATLMAA (2014 -2-Y31);#H
Hh B RAF AL FFR B (2016 - Z] -932Q)

EEEN EZEE1994 - ), F L ARFEA AL, F L AIE R
* B, BB, W, N F 2 e e b th B M2
WHEE 201607-11

Helianthus tuberosus flower pigment; Extraction; Grey relational degree; Neural network; Orthogonal test

1.2.2 FFEARARNIBIT 25, et 7 i i,
AR RIS ] RN L GRARIRE 4 SRS
BRBPUSR A, 7RI IR b, PET IE 3SR 08, e 245
IR T2,

1.2.2.1 BHEFIMERE . IARFEIMER,1:20 o/mL BRHE
L6, 7E40 C T4 2.5 h IR . &=L EIMA 10 mL
R E I UEF I 1 mL E A ZE 50 mL 25 w5 E ok
JEE

1.2.2.2 B LM%, 65% BN 0. 1 mol/L NaOH
(10: 1, V/V) 50390, BUR IR FDBHAL LE , 76 40 CTRIR4E 2.5 h,
TR, ARSI A 10 mL ZE 18K 5 1 8 I 1 B
1 mLEZ 2 50 mL 75 fUq I WO RE

1.2.2.3 EHEEEMNESE. SR 1516 g/mL FERE L ,65%
ZEEM 0. 1 mol/L NaOH(10: 1, V/V) [ FEAN [ (1 B 15 42
3.0 h fHRHR. AR 10 mL ZE18 /K 5 i uE 2
Bl mL @A ZE 50 mL AEHUE I E WO .

1.2.2.4 EHERTRIAGESE. SR 1016 g/mL FERE L ,65%
2NN 0.1 mol/L NaOH(10: 1,V/V) £ 50 C LA T, 1342
ANRIE ] AR AR . A RARBSEIN A 10 mL ZE187K 5 1o &
FFEEIC T mL 252 50 mL 2555 I O A

1.2.2.5 IEASIAS . B A ELE (0 R RIS MR
Ll IR PRI 2 I R ABOE S, AR S fee AR B AR
IEASRI I FEACE T LR 1,

2 RS54

2.1 EREREFR B2 v BEUERH 65% LN 0. 1
mol/L NaOH(10: 1, V/V) IR A ¥ BT, 3R BUSUR I i
BEIZAFST 5 2206 R FH 65% 21BN 0. 1 mL/L NaOH YR &
SWAE R



78 BHR LA F 2016 £

®1 FFERLERRMEZRRERKFIT 2.3 HERRRE HFR4HLIRINRE R 60 CHbryi
Table 1 Factors and levels of orthogonal test for Helianthus tuberosus Bk S At , BT oL T R A , HAIS AR T R %,

flower pigment extraction . ", .
®4 ARERRERENFFEEBRREIRAZM
K% Factor
I3 Factors Table 4 The effect of different temperature on extraction of Helian-

K- REGREE(A) BHELL(B)

Levels Extraction Solid-liquid E%_ﬁ I‘Ej( © thus tuberosns flower pigment
temperature // °C ratio // g/ mL Extraction time //h o N
m L , BHRRE oL | s I
: Extraction Absorbance Extraction Absorbance
2 50 1:16 5 temperature // °C (A) temperature // °C (A)
3 60 1:18 6 20 0.265 55 0.455
- 25 0.304 60 0.458
=142 {U 3 A = HY & HEs
£2 ARRIEFANHEL B FRTYLROHMN » 0355 es 0,451
Table 2 The effect of different extracting agent on extraction of Heli- 35 0.364 70 0.448
anthus tuberosns flower pigment 40 0.387 75 0.435
o BARREE  BHEROH  OuE » 0.403 /80 0432
Fxt ["'t. acent Color of pH of leaching Absorbance 50 0.423
Xiracting agen leaching liquor liquor (A)
RIEK Distilled water 0 5 0.5 2.4 BEEMREHE (HFS 0L EHRAITA 7.0 b MG
o, 7 e . % o N N ~ S o _
O3 GO eanol ARG ’ 0510 USSR M b T LRI ] AR R AT BT
65% Z,EEAN NaOH P £, 7 0.610
65% ethanol without NaOH ®5 FAERREHENEFEZERRIROZN
65% £ B/ NaOH ARG 8 0.694 Table 5 The effect of different time on extraction of Helianthus tu-
65% ethanol with NaOH
berosns flower pigment
2.2 EERNEEE B3 L RHR I 1218 o/mL BYAYEE smnd S B ) W
Eléﬁlﬁﬁﬁ'ﬂi , ﬁﬁgzlj\a:iz-iﬂ‘{& I, %m&i%%ﬁﬁ%l‘%{& N Extractmn time AbsE)rAb)ance Extractlon time Absz)rAh)ance
£3 FREBHELE I FFIE R RRIBRNZME 1.0 0.403 5.0 0.451
Table 3 The effect of different solid to liquid on extraction of Helian- 1.5 0.409 5.5 0.451
thus tuberosns flower pigment 2.0 0.418 6.0 0.450
BRI WoeEE || BRI W 22 0433 63 0.432
BHIH JERE B H JEE
Solid-liquid Absorbance Solid-liquid Absorbance 3.0 0.442 7.0 0.454
ratio // g/mL (A) ratio // g/mL (A) 3.5 0.445 7.5 0.451
1:10 0.356 1:17 0.398 4.0 0.450 8.0 0.448
1:11 0.359 1:18 0.400 4.5 0.450
1:12 0.363 1:19 0.393
1:13 0.371 1:20 0.398 e e e
1:14 0.373 1:21 0.394 2.5 EXKW AR 6 #EAT T AIAL SREEER AR T
i ool (s 0.389 B AR R 60 °CRHMEEL Hy 1518 g/mlL, B4R 3]y
’ 5.0 h,
x6 FFXHBRRERNELKWER
Table 6 Results of orthogonal test for Helianthus tuberosus flower pigment extraction
K2 Factors IR 5 Experiment F5 Prediction
if‘\(%\ = S=LHEH RBE Jal o PER AT
Tea N, e S L %551 s #% WO Hik
est No. Extraction Solid-liquid Extraction time Blank col Absorbency Rankine Absorbenc Rankine
[empe[‘a[u[‘e//o(: 1&(10//g/mL l’l ank column Dsorbency anking bsorbency anking
1 1 1 1 1 0.397 9 0.396 9
2 1 2 2 2 0.420 7 0.414 8
3 1 3 3 3 0.450 4 0.431 5
4 2 1 2 3 0.410 8 0.426 7
5 2 2 3 1 0.439 5 0.444 4
6 2 3 1 2 0.422 6 0.428 6
7 3 1 3 2 0.459 2 0.456 2
8 3 2 1 3 0.447 3 0.441 3
9 3 3 2 1 0.465 1 0.458 1
2.6 RISHIEAMEREESH K BHE LI Z , TR A2 st (AL X USRI B e fe /)~ o

2.6.1 1A Z AL B CEERE  RIE ei 2.6.1.1 FFECHREL B e SR A TR (LA B, SR
PRI R HGR T & R IR BRI . BRse AT REARFES (W, | I H S| W, | e R Ak
HEEE AT D 45 S B 2 PR R R R B  E gl (W, W) RO



44 %32 49 IEEF HFREERREHGFL 79
. R
B P ARERBOS.
S(W, W) = i 20612 R ARSI W, | MBS EEW, |
\Z, - Z. | +a Nz 7, SRR I R L
s Zl vy V8 HIRHESN ¢, = 3.5, S UUBORIF 25 Rtk 7

(i=1,2,-3j=1,2,-)
A AZ A Zg E o LW W R UG IR B 5 s o D

VIS

®7 KREBIAGNRETHEER

Table 7 Grey identification model calculation results

I G ) G HR 2231 Correlation coefficient of absorbance

5 SR
E Correlati
Factor T4 24 340 440 540 641 741 841 94 104 114 124 134 144 154 OJZ;Z;OH
BHE L Solid-liquid 0.351 0.421 0.515 0.635 0.794 1.000 0.809 0.689 0.618 0.586 0.526 0.509 0.483 — — 0.610 4

ratio

IR Extraction 0.574 0.576 0.552 0.636 0.699 0.812 0.939 1.000 0.975 0.705 0.563 0.451 0.388 — — 0.682.2
temperature

b inglal 0.375 0.412 0.454 0.498 0.561 0.656 0.783 1.000 0.860 0.695 0.581 0.503 0.444 0.393 0.352 0.5711

Extraction time

2.6.2 MHAMKHMIEIRE" o N T B E R
P4tk AT T IEACIA S . i B R 26 i a1 o 22 I
SRR X IE AR IR AT T IO FHR IR (AT Lg%, 15 5
F A2 SR TRAR L 7R P I S 0 T4 et A 1 i
M, 5 4 T L B PR 2 B I 2 2 I 24 T4 ) 1F
AT, A T B LA 20 4, %ok AT B 4
B 2600, BB R AR 61 T A

2.6.2.1 AR, ORI, S — D ERER—

BNy B L. © T i B A A g o g, 2 )

ow;

de(k) de(k) _ deyipy _ (3

de(k) e’ (k)
ow; * ab ab ’ ow;  ow,

wip, (k) +b)],j=1,2,---,S. Hrf p, (k) Fo-5 k R

ot At S = oy ) - @i
PERUE . FRIE G0 B T R A SR , 0 28 ASU(EL A BB A8 1E 23 5K
MR w(k+1) =w(k) +2ne(k)p" (k) ,b(k+1) =b(k) +

2me(k) Jp m Jyog o) R, @ IR %, mse =
S-S () =8 (d0R) -y (R)*. @M T % o

SET IR BIPEBE Y EOR
2.6.2.2  IEAZUEAS RTINS R 5 1 A U Al
(%6), R 5l JE 60 C R LN 118 g/mL, 3= £ i) 8]
5.0 h i, 2 HOAG 3 A8 6 5 9 ROR S b, 16 (6 R P00 i
Wi
3 HAig5itig

i i T AT B O3 A8 (R A e A AR o it
JE 60 °C, R EE N 1118 ¢/mL, JZ4RMFH] 5.0 h fif o ¥R
XHE UG AL O R BB, BHR L RN TR X0 2

2e(k) =2e(k)

BRI R /)
AR T B O FE A 250, 842

ST 25 B DR 285X 45 R M R 5 R/ N A A6 RS o L T

25 W 25 FH LR 25 R T 1 A8 6 AR R, 7E LS Y IE

R TR L A i E R, T LA 3 EA PR 2R T 1

G, X H LA A9 25 A 207 7 1 0 3 F BV AT, 3308 K

Kdb T AEa,

S & 3Lk

(1] Y28, S A RREEOmRIT]. 8RR, 1994(7)
15-17.

(2] W, TR, mfi. EANR G 2R T ). iRk, 1992(10)
23 -24.

[3] Eefe, Bhplis. Diar R FF L oe [0 ], &l TR, 1996 (1)
47 -50.

[4] FEfER. 3 & AE R E EhRE OB T 8RR, 1992(3)
57 -58.

[5] FF3E RSk ER AR ZLT]. MU EBHBCEEER,2002,29(10)
28 -29.

[6] Wik, ferEl, X/NE, 55 & IR RHFHILT]. &Mk,
1989(1) :22 —23.

(7] BN, Xk, ABEAs , 55, 41 Rt RIREOS L Mot M ke e
[J]. H RS ,2009(1) 128 - 130.

(8] N A E =, ZE3h R, % e T RIEBO HR e e ()]
FEfRE 2012,31(5) :176 — 179.

[9] =& 5. B # 2 s o IR et [V ], TP RS,
2010(4) ;127 - 130.

[10] P4, BRErE. (LS R etk ]. &Rk, 1992(11)

5-10.
[11] e A ERNINEISZE M. dbat: P E 5 o, 1987
172,25 38.

[12] THkz=, 7Rk, £k RERAEDE RIS T AR &
A ll,2001(3) 132 -33.

[13] ELTe, SO, B rh. DAL @ RV AT - FE P RERIRTR [T ].
TIVAfRA4441R,1994,16(1) 106 — 111.

[14] PE255 BT, BhAk, 2. BE T N T AR IRES AN RS o R i
JEENe Z BERIERIAR AL . AR RIS, 2013,32(1) 25 - 28.



