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Determination of Amylose and Amylopectin Contents in Yam and
Taros by Dual-Wavelength Spectrophotometry

HE Jie, YAN Feiyan, HUANG Fang, XIAO Yanni, XIE Liping’

(Agro-products Quality Safety and Testing Technology Research Institute, Guangxi Academy of Agricultural Sciences,
Nanning 530007, China)

Abstract: Objective: The paper aims to establish a dual-wavelength spectrophotometry method for the determination of the
content of amylose and amylopectin in yam and taros, and to provide basic data for variety selection, quality grading,
product processing and standard formulation. Method: The spectrum of amylose and amylopectin were studied and the
maximum absorption wavelength and reference wavelength were determined. The color conditions such as dispersant and
acetic acid and measuring conditions were optimized. The absorbance values of the color complexes were determined.
Result: The standard curve equation of amylose was y=0.0259x—0.0051, R*=0.9994, with the linear range of 0~33 pg/mL.
The standard curve equation of amylopectin was y=0.0031x+0.0167, R*=0.9965, with the linear range of 0~111 pg/mL. The
limits of detection and quantification of amylose were 0.093 pg/mL and 0.28 pg/mL respectively. The limits of detection
and quantification of amylopectin were 0.079 pg/mL and 0.24 pg/mL, respectively. The recovery of amylose was
90.0%~100.0%. The recoveries of amylopectin were 88.0%~108.0%. Conclusion: The dual-wavelength spectrophotometry
method was simple and feasible, accurate and reliable. It was suitable for the determination of amylose and amylopectin in
yam and taros.
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AR S v B AR DE M R S EE DE R & R I
RE T TS, JB I EE DERY R SCRE TER KOG
T B A8 R B S bR, FRILE T B (0%
PRI e £ RARH L S —Fh S e phss i a2 2=
A7 i R B TE R AN S TE R B v, AR
PRSP R L ST 7 I TR A
fi— ez i SRS o
1 MRS
1.1 MRS

. ORZE . Ly, B8 sk TRl
BT ; prifE HEEVER 22 Sigma-Aldrich 22 ]
brfescafpely IR AR RS F . Jouk
SBE TTARICAERHE A BR A A hie 2G4
2R BR A |l SR Er R E R &
JRAT BRAF SR AN ik, il T AOGERNY
B PR E] AL ET g H gl T BRAH]; BT
FHRFR] Hoharbrali; etk [l

GR-202 53#r R B A&D AR A]; HH-8

B IROK IS S A TR IR AR s A TR H
UV-2601 BOEHERSN AT L4566 dbatdbsrss
R prisas (G FD A FR B4R Fl; CAHT-50L #a4lizk
75  dbstrh RHEERNHE A BRA F; S400-K £ S4500
AN Mg RR - TR 2 () A RS W] s DHG-
9246A HIIETRSIXTHEFA [Pk 2 ek & A
BRZN Fl s PM400 75 b= A 7 2 =R EREE Y 72 = S ot
(Retsch) .

1.2 XFEE

1.2.1 PRSI MRl 24

1.2.1.1 FrAEEswEEcH] 53 3IFKE 100 mg brifE EEE
TEAS AR ME SZBETERY (B i 100%, ARi5F] 100% 75
PO T 50 mL Bebrh, IA 1 mL Jork Z B, £
JHA 9 mL 1mol/L KOH & R FR A JE My 43151, Wik
IR 10 min J5IRGEH R ET, FIZKEZEZE 100 mL, 43
BB HIEE 1 mg/mL B9 EAEPREVS A 1 mg/mL /)
SCEETER RIS R . I EHEETE PR EA TR 6 mL,
HETE AR RS M 24 mL, IR AL 1:4 IR A brife
R

1.2.1.2 RFEHlE H2E. RS L2y, S50, Ik
Sy BT R VI A (1 mm), 90 °C R
30 min®7", 60 °C Ht1, FHBREE{Y 220 %k i 22 4230
o 100 H o il A S, Mt T 2R E, e T T 1%
e,

1.2.1.3 FESEUMGHI#S FREX 100 mg A5 T 50 mL
BeRr R, A 1 mL Jo/K Z iR i RE &G, FIA 9 mL
1 molV/L ) KOH ¥ &, HaM 1 3= B5L, b 7K v Jin 4
10 min Ji R EI 2= ==, IKEZ 2 100 mL, il
JSTEHE . RN B HL 30 mL 43 EXA T 50 mL E
FEZ R P, LA 10 mL A ik, [E18k3ES) 10 min,
WA 15 min, 5025 S UGE A2, =2
PeAE 3 RS RIRE SRR W o RV SPATHRAE 3 1.
AR i HAD AR EAR R 25 R S as I

1.2.1.4 #rofEthgegshil b 7t 2s, ARG
HEVE W TRV EARE R 28

G3 A BUR G FRHAE R 0L 0.1, 0.2, 0.3, 0.4,
0.5.1.0.2.0. 4.0, 8.0 mL, & T 50 mL &K&EJH, 4>
FNIIA 0.09 moL/L EAALFA W AMNE S 8.0 mL, F-
JIA 1 molV/L L RIEW 2 mL, #iid5 1 mL, FH/KE
5% 50 mL, B 30 min.

ME: FH 0 pg/mL FrHEFRIAZE, A% 427 nm
Mpgzp) ~ 535 nm(Ay gy )« 630 nm(A g 5.) « 757 nm
(N ) A I 52 TR A5 B HET W W OGARL, 435010
Aups Aszss Agzor Agsy, BT AA 1 Aez0 Aars AAL=
As3s—Ags70

24l SR IILL AA B AA NN ER, ELAETERS
I SZ A TER AR RIS (ng/mL) SR ARER, 43514
TR K EAETERY . SCREVEMPREINZL, I3 [
=
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o o TR 10 rFE 52 B A ROCIE bR
HENM2Z; S NS . SCEETERPRERRZEAIRR
1222 FICRRLS  EHE. RS L2y B8
AL TR A3 NG AN [R] 2 AR TE ELE DE R AR
SCEEVEAS , FEAE SO R T I T AT, il At A SR
5 AR

TR

[E e (%) =

I ELREVE R SRR & L — N0 LR SO B e
TR INRRAE L E e b ST b B

100
1.2.3 FESIE SR EORE 56 25 A VR . ARG
W 2 mL T 50 mL &), A 6 mL 0.09 moL/L
KOH ¥##, 2 mL 1 mol/L Z.FE¥E#, 1 mL M7, FH
IKFEZS, 2518 FACE: 30 min. 4FY6YGEE TR RS
FIE O, S2E R 1.2.1.4 FFIgE . B AAy
I AA 3 RN HEEGER . SCEEVEBPRIERT Zeml )
Ty AR, AR SRS MR B TEAY . SRR TERT R
A
CxV,xV,

A%) = ———2 VX Ve
0 = g < 1000000 < 1%

o A FOR HEFTER B RETER &, %; C 3R
7 AR W G AR B LD A D A B SR E B R ),
pg/mL; V, FoRAE ST E AT, mL; V, FRoREE
ity S €T A AR, mLs V600 b (s g BURE
NG RS T W AR B, mL; m 38 % BE G T A, g
1000000 FEn#E =%
1.3 HIELIE

di i} SPSS 22.0 X Excel 2007 %544 347 %0
AbFR
2 HERESH
2.1 FEGIAIEL

FE S I A 53 B9 5 A8 8B 2K U I SRS e, TE K
R KR, b S S T, BT N S A TE
5 4 8O R P Xt B B9 43 8157 NaOH % Wk
KOH AT T i il . Sr3IFKEL 0.1 g HAEE
BibrifEdl . 0.1 g HAEIEMPRAESD . 0.1 g SZREVEMPR
W, 0.1 g SCEETEMARMES: T 4 1 50 mL BEdrr,
£ IMA 1 mL Jo/K O BERRIE . T4 3 A KOH %
# (1 mol/L) . NaOH ¥ # (1 mol/L) . KOH ¥ ¥
(1 mol/L) . NaOH % (1 mol/L) 4% 9 mL T-Ee#f

VERTERT 53 EGR, WE /KIS N 10 min J5 G H), 52
Z52% 100 mL. WESTER ST HIEl 1 ATAn, Bk
VEMYFE KOH ¥R h 4t &), IR ¥ TE s £ NaOH
VEWPARME ST, VUi . 3K T B PR A i kr
BT IK AN FEA 5 LY o AN IR B0 430 A5 k) .
05 S BB TR, XG55 SR B iR B RS e s

GSER] . KOH ¥ AT IE A TR 1) 53 BRSO B 41,
I, Wi KOH 343G

f
A

(a) KOHIF (b) NaOH iR
Bl 1 ARG B e A TR A 52 R

Fig.1 Effects of different dispersants on amylose solution

22 ZERMAERMK

VERY 5 MUY i 2 & B pH 4514
TE 3.00~5.00 ZEA5P0 B 4Gt o, — My
Vb, B R R AR AR S (U R T 2L pH T
R EIEMFEFEPY . AR e T pH AT LR,
AL T k. Wadie ZBeiin A&, B G
pH #ETEGIE IFE R, KORPE S T RCR IR Bk, T
I A ICHEE AR S ARG . AR A = (1, 2,
3 mL) AY ZHER (1 mol/L) X i (i (g 2544 %1 50 mL)
pH 52, H 2 1 Al 1, JER AR AR TAE 2~
10 mL Z[d], Z#E (1 mol/L) I AR 2 mL A, Ak
pH 7E 3.56~4.38 Z[a], RIHIELEZ L (1 mol/L) iy
Atk 2 mL,

F 1 MAARRE R B AW pH 281k

pH value of color complexes with different adding
volumes of acetic acid

W ORI AR (mL)

Table 1

JIAT mol/LZ AR (mL) WA pH
3.90
3.56
3.41
427
4.01
3.72
452
4.09
3.78
4.69
421
3.98
5.20
4.38
426

—

S 0 o ® 00NN E R ARNDNDN
W RN — W~ W — W — W

23 BRARBCEKKRSEEKRTHE
FCH] 30 pg/mL ELEEVE R PR ETR M, 160 pg/mL
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SCEEVERR I, SRS/ AT UL CRE T A T
i, 153 EEEVER 5 SCEEVEN G AT 2R (1] 2),
iffi i 3 B RIS 1, I e A M S s A [ B
WE S LI . IR 2 AT, BB BRI S
Fe R 630 nm( Ay g 40) « S P 427 nm
(Mg z gy ) 5 SHE GE MY I A8 Pl 1A - B R Wit 1
535 nm(Ay g 5.) « SIS 757 nm(hy 5y ) o S52RT
ELEERER f RIBCIA 5 B PR P PRl 21 58 Bk
TER A 5 ) ) e RIS I — 3K, TR A A
SERI WIFSE A A S ELEE | SCEEGER R RIS
Bl 5 4 A0 I AL RAR L
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07 ] N FHEVER
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w061 hEVER)
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Fig.2 Spectrum of amylose and amylopectin

2.4 JURKHRAERZHYLR T

RO EHEGEAS A SZEEGE R PR T 2R LIE] 3 F0
4. EEETEBARUERZ TN : y=0.0259x—0.0051,
R’=0.9994, & V70 Bl 0~33 pg/mL; 7 4% GE R b v gh
LRITFRE A y=0.0031x+0.0167, R>=0.9965, £ Fl
0~111 pg/mL,
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Fig.3 The standard curve of amylase

2.5 RREMRE
BC#] 40 pg/mL EHAETEN W (AWK . 120 pg/mL 32

FEVER T OV ST AS PR . LA A I TR
Zx, BEFE 10 min I5E — R ELEEVER) T LMK (427 nm,
630 nm) FI S FHEVERS (4K (530 nm, 757 nm) (PG
{EL, S35 AA 1 AA 4o HHIE] S BT, 30~130 min
M AA o Bl AA L FEASTEE , PEPERFELIT ]2 30 min.
XA A5 N2 P - SR AR T HRAE A TE Y . RS,
FE IS [E]—34

0 20 40 60 80 100 120
W (ug/mL)
Bl 4 SR PRIE T2

Fig4 The standard curve of amylopectin
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Fig.5 Stability test of amylose and amylopectin

2.6 KHIRFIEEIR

ME 10 rEEs S H B AETE 4 MHMEBEK T
AW GAE, SR Y AA L FIT AA L 1 B T i 22 53 501
0.0007 F1 0.0001, ARHE L2 AT 2] EH 4% VE A 1A ) BR
A 0.093 pg/mL, SEEFR 0.28 ng/ml; 2485 HER K
HBR>A 0.079 pg/mL, 5E #FR 0.24 pg/mL, SLHIATT
B ARGV Rl A
27 1EEREMEEM

BEHL 3 AN [A] 4 2B 2R 2R S A T 5, g
AR FRER 3 A TRE, B PR RAG S W LA FLEAS 7 110k
AT EEXF 50, M2 25 R L3R 2, LRI A FESAAHXT AR
HEIRZETE 0.00~1.84% Z[0]; SCEG = B FEAHARXTARE
IRZETE 0.23%~2.16% Z[A], J7i: RE 2 B im, 1A
PEES AT o P S5 56 = (B RE Sh A X R 22 7E 0.25%~
4.08%, KT 5%, VLA IR EAE LG M, EE6H
i
2.8 HEmEYER

FH & 3 AR 4 nT, EHAEUE R RISCE R 90.0%~
100.0%, SZHEVER B2 88.0%~108.0%, BB J7
AR O UERRE
29 HENELER

M AR 2y, DA AR RS R
FhyERs &5, 45 N6 5 s . AR 8 TER &
i 15.14%+0.30%, FERIE RGP PIFRAA AR R AR
BB GER S R TE ] 14.88%~21.91% HULE AR
o 12 EEEVER & HE 16.68%+0.16%, SCHEVERS &
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Table 2 Sample determintion results of two laboratory

LR LR LREN

Lo CRFEARSE TREALEE  SUREA FHEB FH =B SIEB o e e
5 ey k(o) TEbY i (04) RS R(%) FRETERY %) SCHETERY 5 0) Rt (o) (L VI CTERIE BIERAIL
T 438 4456 48.94 422 43.58 53.23
B 438 43.17 4755 442 43.05 4755
T 438 43.17 4755 424 44.89 4755 2.08 0.48 0.25

FHIE 438 43.63 48.01 429 43.84 48.13
RSD 0.00 1.84 1.67 0.23 2.16 1.83
Fedh2 15.44 60.52 75.96 15.46 60.41 75.87
B2 15.94 59.83 75.77 14.86 60.82 75.68
FEM2 15.94 59.83 75.77 15.10 59.42 74.55 4.08 0.27 0.61
FHIE 1577 60.06 75.83 15.14 60.22 75.36
RSD 1.83 0.66 0.14 1.99 1.20 0.97
FEAR3 20.13 72.32 9245 19.38 75.79 95.17
FE3 20.03 72.32 92.35 19.72 76.72 96.44
HEh3 20.23 73.01 93.24 19.47 74.03 93.5 3.08 4.00 251
FHE 20013 72.55 92.68 19.52 75.51 95.04
RSD 0.50 0.55 0.53 0.90 1.81 1.55
3 HEEEREIMEISEE F 4 EEERTINEISEE
Table 3 Recoveries of amylose Table 4 Recoveries of amylopectin
BE ?ﬁéﬁuA RATEREVER I SR %ﬁﬁuﬁ?’%‘ﬁﬁ%ﬁ:ﬁ HHEER I Fes IINRTSERESERY IRING S REVE R %ﬁ\huﬁ?&i%‘?ﬁ SRR
&t (mg) it (mg) ) e (mg) PR (%) it (mg) i (mg) Fim(mg)  WCR(%)
H# 0.11 0.35 0.25 96.0 H# 1.15 1.67 0.50 104.0
H# 0.12 0.57 0.50 90.0 H# 1.14 2.16 1.00 102.0
H® 0.11 0.79 0.75 90.7 HE 1.19 3.26 2.00 103.5
N2 0.39 0.63 0.25 96.0 K 1.54 2.00 0.50 92.0
N 0.38 0.83 0.50 90.0 K 1.54 247 1.00 93.0
N 0.38 1.08 0.75 933 K 1.51 3.67 2.00 108.0
h# 0.50 0.73 0.25 92.0 ihzg 2.20 2.66 0.50 92.0
h#5 0.51 0.96 0.50 90.0 I 2.19 3.07 1.00 88.0
1hzY 0.50 1.19 0.75 92.0 1Ly 2.19 418 2.00 99.5
o 0.57 0.81 0.25 96.0 O 224 2.71 0.50 94.0
o 0.59 1.04 0.50 90.0 O 228 331 1.00 103.0
o 0.58 127 0.75 92.0 B 221 4.05 2.00 92.0
ESS 0.17 0.42 0.25 100.0 ESS 213 2.62 0.50 98.0
S 0.17 0.64 0.50 94.0 S 2.16 3.23 1.00 107.0
ESS 0.17 0.86 0.75 92.0 ESS 2.16 429 2.00 106.5

RS ONFEFIAGT S B EEER | SCHETERY . SR & A 25

Table 5 Amylose, amylopectin and total starch contents in different yam and taros

FEf HEEER (%) SCHEVER (%) BUEH (%) THEVE R HAEVER
H 4.29+0.11° 43.84+0.95° 48.13+0.88° 10.2240.43
AR 15.14+0.30° 60.22+0.72¢ 75.36+0.73¢ 3.98+0.10¢
ITE2) 16.68+0.16" 74.22+0.38° 90.91+0.30° 4.45+0.06°
O 19.52+0.18" 75.51£1.37 95.04+1.47" 3.87+0.06°
B 6.68+0.16° 82.47+0.56" 89.15+0.71¢ 12.35+0.22°

E: FFVEBHEA R 530 BA #2257 (P<0.05)

i 74.22%+0.38%, SATEHY T i 90.91%+0.30%, iX4h BB P BEVERY S i 19.52%20.18%, 5o E 450 ff
RGP HoE r 1L 25 B E S BT 15.2%~ FEAN R S BRI S Eu ] 17.4%~33.3%
27.3% Z 0], SCEEVEAD & EAE 43.8%~77.72% Z[H], PIZESAHAT . FESREESAHXI AR ZELE 0.23%~2.39%
BIEB S BTE 67.7%~93.09% Z Al i4s RAHFF . T ZIAL B/INF 3% ART5RIE G SIS I o
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3 g

XPBRUE BLBEGER FIBRUE SCREGE R BEA TR 1
FAH, 38 2 A P BB T R e RO
630 nm; SCEEGER BRI 535 nm. ELEEGE
YU BEAE 0~33 pg/mL JE B INA R4F LM C R,
R’=0.9994, ZHEVEMIUEEAE 0~111 pg/mL 7 [l A
RIS R, R7=0.9965, £ WA EL /R a2 .
5T % B KOH ¥ Lt NaOH 35 X e M3 J9URE 1) 53
HOROR L, 5 1T RO aEEErE. 1 KOH %
WA 5 EOGR R, AL 30~130 min PIIROGIE AR A -
ot 2 B AKE, il i WG 1 pH 78 765 38 1978
FEL AT LA WS pH THIRTERTY, P80 T8GR AT #4E
P, TS -G A=A T A

KRB AL E H . AR gy, s,
Sk AR B AR i v B GE R I SCEETE R I
T, AR TE R IR R 90.0%~100.0%, S BE TE By
5] Wiz 52k 88.0%~108.0%. L 4% U By U AG Hi BR
0.093 pg/mL, EHFR 0.28 ng/mL; STHETER IS R
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