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B OE. S ENABRIENS SR RPRIEYEFRNMENEZIGIR. LIBAELEE HZ 5 ( Dioscorea zingiberensis
C. H. Wright) HIBRARIRZE AT, W HAE AR R AR K B 3 00 45 VB DA S S B B2 FUURE & B 0E AT 00 58 7 R O B R R
175047, 5REW: JHEHEFHRZ DSV &ER 424. 24 mg/100 g TE; FHRFHEEN 12.73 mg/100 g
?E;ﬁ@%&ﬂﬂ@é@%ﬂ B 4460. 19 mg/100 g FE ; NHEBR B SN TR E F i, B EFIRREN
TR B 32,84 g/100 g T ; HORHFE I8 0,931, Bk A I EEERBN N 22. 83% , R HA —EHTEA
thEEST . XL REHEHEFRRERSG - ENERNENRENE.
XEW: EMER, B, B NEBIEE,; BRENE
RESES . Q945.1 XERFRIEAS: A XEHE . 1000-470X(2008)03-0315-04

Dynamic Changes of the Contents of Calcium, Zinc and Phytate in the
Rhizomes of Dioscorea zingiberensis C. H. Wright
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2. Jianghan University Library, Wuhan 430056, China)
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Abstract ;. Contents of calcium,zinc and phytate were important indexes that reflects the nutrition value of
the corps. In this study, rhizomes of biennial plants of Dioscorea zingiberensis C. H. Wright were used as
study material , contents of calcium, zinc and phytate were determined and their relationships were ana-
lyzed in different growing periods. The results indicated the following averages of contents: Calcium —
424. 24 mg/100 g; Zinc - 12. 73 mg/100 g dry weigt;and Phytate — 4460. 19 mg/100 g dry weight in the
thizomes of D. zingiberensis. The bioavailability of calcium and zinc were low due to the phytate in the rhi-
zomes. The average content of starch in rhizomes was 32. 84 g/100 g dry weight; the strongest reducing
power was 0. 931 ;the highest level of free radical scavenging effect was 22. 83% ;those showed a certain
degree of antioxidant capacity. All these results revealed that the rhizomes of D. zingiberensis were nutri-
tious and healthy to human beings.
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1 #RE5FE
1.1 SRIH#FE
J& M2 3 ( Dioscorea zingiberensis C. H. Wright)
R 222 35 R T RRVE A LT A B, B
HARZEBITE 7 B8, L P A M. TAERR
i) ZE A (2005 42 3 H 30 H) . JFTERTH (2005 4
5317 BH). B (2005 457 B 11 H), R#A
(20054E9 H 1 H)FiAZEBI (2005411 A1 H)
SYRIEATRFE . RRUCRAEERL 10 BRA K RITHYJE BT
ERUEAR, BOHARRZ LS 70T .
1.2 {X&F5iEH
B R IE T WO GIE LA Analyst 800 245435656
BEH25 UNICO UV-2000 %Y, By A il 77 oK 45 15 B
S Hg R ] = AT A
1.3 ARAMEER.EMEE. SXKEURBKIEH
( WAIL) 2
AR B A I E KIS Bradford 45 /)
BT 5 S KB I S B T AR TR S BN
BT 80 CHAH h It 2T , FRE RIS K
B a B E R AR R B ARSI E S AT )
AR SR Anderson 519771 I A
BT E G 100 B i, HEREFRER 250 mg FE
TH#T 10 mL BB, A 3 mbL ZE KRS,
37°C 7K 30 min, 4000 g B0 10 min, £ B3, B
o BUTHE B 55 M T 3 2 A LU B B O T K 3
BOEE S K
1.4 B5ESEWE
HERAPRIBC 1 g FEG TR, A 10 mL YRA R Fn
2wl HREREHE SR, RFEFAERP AR
IPJER, EHGRZ TR A5 2 mL WRASER, fin#k
EREMREIEZET, REHEEE 25 oL KBHP, B
EETIRER . TEEFRBOETEL A JAGEN
MR & . BE 3 WK,
1.5 ABERNLEZ ( Phytate) & STE
W 7 3K B8 C. 1. Febles 25 i 77 3£ 47,
HE 3 W,
1.6 HENFEENE
B200 mg AEdn T4 T 7 mL B0, A
5 mL R UG T R 3R, BRI s
30 min —##E 1 h—#7 30 min-%% 1 h>#s

30 min, FT75 F BEEE OB A THIE AL BN E

K5 1 (reducing power) BT ES IR C. L. Hsu
SRR TT 1 WO B 1 mL B R R B A
0.5 mL BiERZZ v (0.2 mol/L,pH 6.6) }2 2.5 mL
BEALHER (1% ) RAE TELE T ,50°C KB R
N 20 min, 2N )G 57 BFE T K E3@ AT, A 0.5 mL
=S 28 (10% ), 3000 g B.0> 10 min, B2 mL E3F
W5 2 mL &K 32 0.2 mL EALBRIE W (0. 1% ) iR
AR OB 10 min, 7 700 nm AEWE TR AW WOLIE,
WA f /N B B e R JRLRE ) R 5. R 3
o W BARBE R SR BIAE S 7B

B HEERRN (free radical scavenging effect ) [
WA C. L. Hsu 2875 96T, BH 3,

2 #R
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Table 1 Changes of moisture , contents of starch and soluble protein and WAI of the rhizomes of
Dioscorea zingiberensis during different periods
KA ] BAKET (%) AHHEATE (mg/gFW) EHEE" (8100 ¢ DW) AR
Harvest time Moisture Content of soluble protein Content of starch Water absorption index
H 278 Sprouting period 76.54 +0. 84 6.66 +0.37 19.15 +0.58 3.42 +0.07
FrAEHTHA Pre-flowering period 77.63+1.12 5.52 +0.44 24.95+1.34 3.10+0.11
B4t ] Flowering period 74.53 £1.59 3.45+0.24 32.07 +1.44 2.76 £0.01
S Fruiting period 74.33 £0.97 5.13 £0.19 52.56 +1.59 2.57 £0.01
HiZEH Wiliing period 71.05 +0.57 4.14 +0.13 35.49+0.73 2.66 +0.03
-4 Mean value - 4.98 32.84 -
w GERCEHE £ FRER " RR (n=3) ;" - " RRANME.

»

* Resulis represents “mean value * siandard error” (n=3); “ -

=2

means “not determined” .

BHEFRAZERREH Ca.Zn 7 Phytate KER HHE LR

Table 2 Contents of calcium, zinc, phytate and their relationships of thizomes of Dioscorea zingiberensis in different periods

<o o SE* [ o % % P
b (mg100 ¢ DW)  (mg/i00 g DW)  (miyio0g by LPhstae] /7 LGl "t/ [GAI™ [Phyme] 2/
Ca content Zn content Phytate content ylale

H ZE 81 Sprouting period 377.52 £2.74 17.96 £0.10 5437.28 +33.32 29.827 1.146 2.815
FFAERTH Pre-flowering period 525.03 £1.91 16.65 +0.41 4550.81 £76.06 26.926 1.904 3.534
B4t Flowering period 341.16 £0.79 16.59 +0.27 4265.36 +38.61 25.313 1.320 2.159
SRHH Fruiting period 455.85 £1.25 9.04 £0.75 3544.10 +£32.54 28. 609 2.122 4.400
HiZEH Wiliing period 421.73 £1.43 3.41+0.20 4503.40 +47.75 129.914 1.545 13. 697
SF-] Mean value 424.24 12.73 4460. 19 - - -

*: BRI + bREE"FR (n=3) 5 %+ . B mol/kg 5° -7 FR AWM

* ; Resulis represents “mean value + standard error” (n=3); #*# : Unit is mol/kg; “ ~”

£3 BHEFRREDSKEENEL
Table 3 Changes of antioxidant activity of the rhizomes of
Dioscorea zingiberensis during different periods

SRRERT TIFS(OD700) * Bt ZEE R (%) "
Harve 4 Reducing - Free radical
st fime .
power scavenging effect

H ZF ] Sprouting period 0.697 £0.031 14.53 £0.45
FFAERTHY Pre-flowering period 0. 666 £0. 017 18.81 +0.54
AL Flowering period 0.931 £0.045 22.83 £0.72
1Y Fruiting period 0.521 +0.023 16.74 +0.87
2R Wilting period 0.578 +0.030 15,98 +0.96

* GERLLOPHE + FRER " ER (n=3),

# Results represents “mean value + siandard error” (n =3) .

B KR L B A
3 g

JE B —F S AR K Y, BT
FEAER DA PRI IR E B R R A EARL, 11
B EHRRZETEIERE 0% WiEMMFELEEZHT &
AN, XA R TXE S B TSRS R, AT
FEERE, G ERRRZ S H FE s, B
WK PG BAK T+ Dioscorea alata ( W KIS ECH 4. 01) Fii
Dioscorea purpurea( WoKIEHUN 3.57) MM EH B HE
PIREZE | WOKAE RS R T A & AR R I AL
TRIE , WOK S B0 M S B A R, B
WAL BE v W R B E Y h M SE M TR L M IR N A 5

means not determined.

Bk R, TR A MERGR T . AP E RIS
I BURCAR ZE e T R A 11K
SHARIN S, S ity A, Fe AT ZJ5
04 EEBMEITR, A AT EFE
EFMMBX, THELRERERK, B MR
BRI A R B 21 BAUR AR A K
REANH BRI ETRITTER, ] REEHEY T8
ML, I —Sef YRS R & BOR A, & it
EHHREE PSR- B BT e TR )
(RF4).
F4 BEHEFNMEMREDDHOSIETRSERLR

Table 4 Comparison of contents of Ca and Zinc between
Dioscorea zingiberensis and other crops

Ca g E In &
Wi@fﬁ\ (mg/100 g DW) (mg/lOOEgEDW)
Ca content Zn content

Dioscorea cayensis Lam. ™ 36.7 1.7
Dioscorea rotundata Poir, * 77.1 2.3
Dioscorea alata L. * 38.2 1.4
Dioscorea dumengorum Pax. * 92.3 4.0
Glycine max Merr, * 43.6 2.0
Phaseolus vulgaris L, * 41.2 1.94
Phaseolus lunatus L, * 30.9 1.0
Oriza sativa L. ™ 27.1 0.7
Zea mays L. * 49.2 1.4
Sorghum bicolor Pers. * 41.5 1.7
Dioscorea zingiberensis 424.24 12.73

* JABYR A E. L Adeyeye %(2000) 1)
# Data origins from E. I. Adeyeye, eic. 2000) (4]
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WUBERIEE R G /N T 3, BR AR & i 28 S IR 2R
HR SRR R X 52 0SB IR LR A2, T 45 %0
BRI BB E

B ENE5 X BT R WA A S, 85 % & (mol/
kg) SNBERRILAE 7 & (mol/kg) 5 5% & (mol/kg)
POA R RERE 1 B AW P HOT R RE R SR R
W, 2B RT 0.5 mol/kg B 4% 1 7 Wi & A 15 R
M o ASTEFT I, XA AR B G SRR, AR
JE B HURARZE T R RS2 B S BEER UL R I

AWFFREERFRY, G EFHORZE PSR AL
P AL B X 5 R B AR P B R A T
Wi o DAL MR W B TURRIR 25 1 6 b o L e oy %
R L e TR B L S R Bl A 1 L R R S Bl A LR
Xt PR R TG 2 W M S TR

AR 2B R (R B
BN, B B ERE RN A B R/ NE TR
feiE PR B . AP R E T B BN S
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purea BiFHE B B2 AR Y, BERH A
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