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Effect of Acid and Enzymatic Treatment on Physical and Chemical Characteristics of Starches from

Yam (Dioscorea opposita Thunb.) Tuber and Bulbil
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Abstract: After treatment with acid, amylase or glucoamylase, starches from yam (Dioscorea opposita Thunb.) tuber and
bulbil were characterized for physical and chemical properties by scanning electron microscopy (SEM), X-ray diffraction
and rheometer. The results showed that the native starch granules from yam tuber and bulbil exhibited a complete oval
shape with a smooth surface and no cracks. Yam starches were degraded by enzymatic and acid treatments, and the surface
of acid-treated starch granules was more severely damaged. The crystallinities of native, acid- and enzymatically-treated
bulbil starches were 32.02%, 27.02% and 31.13%, respectively, while those of native, acid- and enzymatically-treated tuber
starches were 34.32%, 29.27% and 33.55%, respectively. The transmittance and retrogradation percentage of starch paste
showed that the native starch from yam bulbil could be aged most easily. Rheological characteristics illustrated weak gel
properties of yam starches.
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Fig.1  Scanning electron micrographs of yam bulbil and yam tuber

starch samples with different treatments
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Fig.2  X-ray diffraction patterns of yam bulbil and yam tuber starch
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Fig.3  Transmittance of yam bulbil and yam tuber starch samples with

different treatments
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Fig4  Retrogradation percentages of yam bulbil and yam tuber starch
samples with different treatments
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Fig.5 Dynamic rheological properties of yam bulbil and yam tuber

starch samples with different treatments
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Fig.6  Dynamic rheological properties of yam bulbil starch samples
with different treatments

3.6 #®

T Rl Ak L 35) 2 Tl O Vi o ORL P e A, A LR T
AN EL,  JUFHIE TR AL I Ve K 3R [HI A IR e 7™ 2
XU AT T TR TR VE R . R AL Rl Ak P (1)
VEM IS5 2 0N 32.02%. 27.02%F131.13%, 11124511
JRUE R TR A BN A FE 3 R 1 45 o 9 Sl S 34.32%
29.27%- 33.55%, LW INZEHEETERTIEN, B
AOFRVERD I 45 SR R B /N, R BB RIER 32 B T R R IR
Fefif . VERPBIIZOLE . BEDTUA 7 B AT AR R 26 B P A
JREHO R e <BeabBEH <fRAbHAH, HPhERTIREE
Mg A, TR AR L2558 FNE R AF, A5kt
DU, B, AT A B AR AR ORI R SRR S
TN AT T2 R o H 945 30 55 A Tl FH R R b 22
VEAD 1 R LR AL 3 A% A i — 2P LAk

(17 FEEAL. L Z5F0pT SR BT 7L [D]. A8 M- 4R AR, 2012.

[2] i, FDek, Gy, 5 BRTUCRHIN TR ORI BOR[T]. &
SEHE, 2008, 33(3): 95-97.

[3]  RRER, BEET, WEER. LR T R LR EFN]. &
FEHE, 2009, 34(8): 76-79.

[4]  BEEER, BLLLE, SRR 0L, BN 25 R TR 7 E IR AT I LU
FE0]. R DAL AR, 2008, 29(8): 268-269.

[5]  EWEr, 4, mR, & FRTIEH ZHEm BRI T[], 5
Tk, 2013, 34(8): 166-169; 182.

[6] ZEETC, XIEFF, 2. P25k B A [0]. DR 224,
2010, 25(8): 23-26.

(7] ZEBSC &, B2 & SR INF L24 5 K 6 1 5 R 1 1
FEI]. £ 5 Tk, 2013, 34(4): 94-96.

[8]  FJW, misCik, 5k, &5 AS[RIEREE L 2T R v M 45 i S R AE
[J]. HEFRHEBE: 1h25%, 2008, 38(7): 613-617.

[91  BRWEDY, Auhs, 22 RF, 45 il 253k R HPUHE e B AL 5 )
LLA[I]. A R I 241, 2014, 29(3): 24-29.

[10]  XUIH, B, HRA, 5. o- Tk AR AR B FORBFLTE R
il %% 2R [J]. £ 5 Tk, 2008(2): 31-33.

[11] i, Kbz, XS FRGFLIER 1 il 4 J o s i mt e 1.
£ RN, 2006, 27(12): 241-245.

[12] AR, AR, TAsah, &5 23k i TReEwr 0], o BERR
224, 2011, 26(3): 34-40.

[13]  BREEH], (RAFAME, SAEF, . SN VER R IE R [T]. rh ER i &
i, 2010, 25(7): 57-61.

[14] PG, Kk 75 R bt 72 o (1 1 5 A 40 J P il i 72 [ D). E85: 11
TR, 2013,

[15] 5, s, 22/, & ST AL R B 0], R
A4, 2013, 28(5): 24-30.

[16]  PAKER. AR st P2 ok J H v any BRAL LT 8 [D]. #i: bk
MEHE R, 2013.

(171 7 EH, SR B, MRS, 2. 3R DR Bk vk B B R K 4
FIHTI]. & S RL 3, 2013, 34(1): 109-113.

[18] AL, VrmTEE, 5. JEHBIE W R e R 22 M A 0], AR
b TR EEAR, 2002, 18(1): 129-131.

[19] 2%, B, BOW, 55 HEEm Bz i B K s rIERIER ). &t
K5Ik, 2011, 32(3): 34-37.

[20]  FHHME, WM, TRE, S AMRER FRE]. &R, 2013,
34(1): 57-60.

[21]  okAERE, WERE, WIER, 55, FoRVER 5 5 i SR & A8 FEER
FEMEHT[I]. Ak TFE243H, 2011, 27(9): 357-362.

[22] ALK, B5, M, & A EN R AR T B AR R
SR [J]. Aol TFE2R, 2006, 22(7): 38-42.

[23]  VEMB, 20K, R0, S BEUEHH RS R ST L I]. Ak TR
22417, 2005, 21(8): 157-160.

[24] NAYOUF M, LOISEL C, DOUBLIER J L. Effect of thermomechanical
treatment on the rheological properties of crosslinked waxy corn
starch[J]. Journal of Food Engineering, 2003, 59(2/3): 209-219.

[25]1  EH, TER, BEX. TURBSAZ SR AR ],
S5 KB, 2010, 36(10): 39-41.



