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Effect of starch extraction solutions on extraction and physicochemical
property of Chinese yam (Dioscorea batatas) starch
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Abstract This study investigated the influence of starch extraction (ST-EX) solutions on the extraction yield and
characteristics of Chinese yam (CY) starches from domestic Dioscorea batatas. Ascorbic acid (VitC), Na,S,0,, NaHCO,, and
Na,CO; were used as ST-EX solutions (0.4%, w/v). The extracted CY starches were examined for ST-EX yield, chemical
composition, size distribution, X-ray diffraction, solubility, swelling power, gelatinization, and pasting viscosity. The highest
ST-EX yield was obtained from NaHCO,, followed by VitC. Lower protein content, relative crystallinity, and gelatinization
enthalpy were found in CY starches from alkaline ST-EX solutions (NaHCO,; and Na,CO,). Size distribution and
gelatinization temperature did not generally differ for CY starches from the different ST-EX solutions. Pasting viscosities
increased in the order from Na,CO,>Na,S,0,>NaHCO;> VitC ST-EX solutions. Thus, VitC may be most appropriate to
extract CY starch from Dioscorea thizomes, considering its ST-EX yield, total starch content, and variation in pasting viscosity.
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WEHE wlH(Dioscoreaceae)l] &3hH thdA, 284 W E
°l vl(Dioscorea; Chinese yamye 9AHA|Ql S35} &=k AR o
Qef otgujje} Al Xde de] EE3kaL UTHOnwueme, 1978;
Shin 5, 2014). A MAZoZ vh= v}, ©h}, T2u}, Al &
oF 650 o1Fo] YA 3o (Onwueme, 1978), =UlolA= ol
] 2o et ZeND. batatas), FFVHD. japonica)t &vf
(D. bulbiferay’t A=A 02 A= 9lch(Jang, 2009). A 823
I E3o] we} vle ARFOR 81.6-84.6% ©FEIME, 10.2-
14.5% ZTrla  03-12% ZA T} 4.8-53%2] 23|59 UukA
Eog FAHo] A (Chung, 1995), & ©r3lE & HES
TdHOE 437%Z 3L UTHShujun 5, 2006a). =3+ ©
HAA Al {2l (mucin), diosin, diosgenin, batasin, steroi-
dal saponin, arginines} choline 52| FE|AEE & T3l U
o](Jang, 2009), s McAnuff 5, 2005), 2B Z45HChen
5, 2003), FUYMcAnuff 5, 2005), BHZH(Choi &, 2004),
phospholipase A, #3(Kim %, 2004), ZTha5 A (Sugimoto 5,
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2006), A Park &, 2014) 59 EFE
A wpeh vHRE e ThEAFES] &MV
2016 = mp ALkERE ok 1271 Eoli, Ak
do= wid F7F FAC o, BAEE gAYl M= nf
AAkEEe] oF 60%Z 2FA]8}3L A TH(Korean Forest Service, 2018).
oj9} 7+ mpe] At FUIR XS EE V8o R 8]
ofEl g HPEA whe] SR FAl SUHEA QA o5 |
71EAY AtRE AREE AL QT

wke] 283 FAste, ke W2 A4 (Leedt Park, 2013)S
2 FE7] o) Ag mEA Ty}t AFHH o)) wlEel] AlE
o]9]9] Wiz TR 7Fsle] mliEslet vl B FHE fEEL
AtHLeest Kim, 1998). “33ste v} £ 50-65°C] 2= 9]
oA FFxs & sl ARETHKim 5, 2006). 12 71
ZE v} B2 v o] JAEA 0] AlEpAH, FEHA A F
Aol war, 7k, ofm|e} o] F7E wAste] YA FH (v BT A
goloz HIHpl oEeS YePIthKim 5, 2006; Kim 5, 2016;
Lee9} Kim, 1998). o|ef3h v} £2¢] 554 9 &84 &4
AEL Wdst7] S8l vhe] Azl we v} Bae] E84,

NeR
=
£

=a=0r=1

54 5L Ndsks AFEC] FHHALH, TR
o] u} Afo] BEAWHSE HASAE F U= Aol s
O Kim 5, 2006; Kim 5, 2016; Lee®} Kim, 1998), 442 ¢l
up B o s EFARE B3 A ok At vt &
-2 wke] g2a g glo] AxRE7] wjEe] u|E§ mhe] s
Tekdk WIFER F37 FHol <] Al A

| EAsk= =, &
= O

oo R nf o 98E FEHA| ¥ YUt
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SHH FeloA = vt SekAle)l T TRFAIROEA &8 o
9ol whe] A7 F8x FUIE Jld mlRFEH HAES FE3
o Eeges EAe FAE T A dE gek wAdAR
< Sg AR dE2A Y sHeA B4 tist A7 e
S THShujun 5, 2006a, 2006b; Wang 5, 2008; Wang 5, 2009).
o] vl AR 3 A7 FUolM AujEE vERE &
3% vh Ao S5y 54 2AKKim &, 1991)¢F v A&
Hol2ES] FRsty EAS AR At(Lee &, 1992) Rlo] &
YA My E AFELS rERY AR FEI] T dE
FE2 RN FHFEKIm 5, 1991), 8|34 ABEAED AAS
A3 oghE SR (Wang 5, 2009), PIAE 4] 2 HEEHE
A ] JAIE flet HeCl, 894 (Shujun 5, 2006a, 2006b), =]

=

=
A%l NaOH & (Lee &, 199255 AH&-sto] AubQl AR
FEYR FARE Aol wet vh AP Axshks AR F
o] Yol A gtk B HEFEEE SHRTFE AL
A AR FF A T AR AT 5 gle] HFTAR
Aol MAEE Asld 5 glow, oehest NaOHS A&
A ool R A wEe] o s MEAE 5 9,
HgCl, 849] 739~ Hg™* ol2e] vt A& ol 7 5 gle 7}
5730l ET. olet o] T MFaEel ws| djH e vt
Ql viEAE ARe] FEEd 1Y T oolen, AFaEA]
PdE A wh AdRe] FEMel tiE AR ANEA X
EIEU AR

et B AT BAe mERE die] F& A AMEE
AEFE8AS 2o v AEe FEste] 23k 548
FAFSEAL, vh AR FEred 248 S50 71xste] v
Ao ke 9% AT ARFEEN] AL T vz
B de] F2Me Adske Aotk At £ 78 Sl
SRk ph2 R Al2E A(native) A 2409 AR T3 vt
o] Al F8Ee] AlLE A% 2E st} sl

P =3

he AARE SFEA oA 2014 11-12€70) S35 Fv}
(Dioscorea batatasye FQ3AMES (F)F-&54HAndong, Gyeo-
ngsangbuk, Korea)lA @3l A& F2& st dE= 313
ok TE ez AEA ] A AlEE 90+5%, 3-4°C
o] AAFaroA A8t (Leeot Park, 2013), A-gsfel <]t
ol gt Aedslddel ok ke AR gEke] 7hAol oish
BEgS sl QA FE22 vk AFLEZRE 15 4]
o E3ch AEFZEAS S8l of=FLE2 Bk (ascorbic acid),
W E}E=0l 82N E B (sodium  metabisulfite), EMFRAUFE B (sodium
bicarbonate)?} BFAMIEF(sodium carbonateyS ES2)E- S (Gunpo,
Gyeonggi, Korea)ollX] TY3tA L, o]EL BT AEH/E &F
o|ATh. o]2je] B AFea ALEE AleF 2 W5 ACS §
Fo AES ARSI

€
>
r 12

e 52 B2 olgstel A5 AHsl] Eule] H3 /]
B ol BAES AN, PAUQAL BASE FRES A
Astich, £48 vk som FAR AGSHAA APE v} 2
o Awe WA Sla ARFE ) FANAHRAETEE
o 1LY AEE v 1kg). vhe] Evle A ek A
onf, AREZFASEIATEIA, HEEOIRILES, Bl

2UEFH BRER)S g5 899 FH #AgC] 04%
wv)Z 4G st o8 v AEFEE893 34 7t
-8 =AY (HMF-3450S, Hanil Electric, Seoul, Korea)s ©]-8-3}]
2%7F H3SaL, 140 mesh AW (No. 140, Chunggye, Seoul,
Korea)oll o] 1 AE {5 AUt TZAY 919 A= 1L
o HEFE8F sl 7S YA =E 2827 Blsta &
TALE o]gdte] 22k HE K& i, EFAY 99 A= 1
Lo AEFE8AS o83t Hlelx] AF st 32 A
5 Ak 3% 4A 3lgE AR = Y4EEl(1,500xg,

.
B
=

¢

v ARE YmExel FFYAAIE HolA A Y=
217](CILAS 1190 Liquid, Cilas, Madiaon, France)E ©]&3}o
A&k ok AE 100 mg (d.bye F-rolleh2(500 mL) tellA 2
B7F ankste] BARATAL, B4t I mLE FH3l] A28 F
ol B2 (500 mL)ol| EAMAIA JEEAS 213k A= 3T &
ANEELS YERAZIZ FYs AR #E 525 2k
oA ZABI 34 He Atekzte] 248 53l 0.01-1,000
pum HLolA HE A5 YxA7] BEE AU
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A
Zoha ke AACCH 46-08 (AACC, 2000)
mE}, & AE e £ AR 4 7]E(total starch assay Kit;
Megazyme International Ltd., Bray, Ireland)ES ©]-8-3}] AACCH
76-139] W}, oA Z 2 S Chrastil(1987)2] H]AW el wjg}

XM sl ¥ M AYSE

nh ] XA SEEE 40kVel 30 mAdA ZAEE XA 3]
Z71(D8 Advance, Bruker AXS GmbH, Karlsruhe, Germany)S
ol-gate] wABIATE XA Sl 4400 20 37t W9, 29
min &L 02° 3-7Ad wet ATt A4 A=
(relative crystallinity)= Cheetham3} Tao(1998)2] Wl wa} 3
XA Fdxe] F WA dig AFTI WA WU E(%)E
A=At

Sollzet Y

vl HE0.5 g dbr: SFTQS mL)et EFete
B2} 7hdela s zoA 2087 WkE &
20min)ste] FHwt FSom skt A
A, 4EALe 100mL BEFe=AR &7
7kt 100mLE B8-3 5 3AE 9] & 3 g 3
SlEel s AAsiaint. vk AR gt BaEHE v
ol 25 meh A4 ATHKim} Kim, 2015).
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AFEF(EH 4.3)3 97179 et ER(eH 8.1)3 bt

ul AEe] AEH(g, db) EF@H 1142 04% (W) 59L& AME-5e] nf25E S

4729 2 i%ﬂ%ll, %%#—%m%o Tab(l)e Ol:ﬂ xﬂ*]é}%‘fh n} EE i] i%#

jg%g_ﬂl(g/g)z 5 - 1 %-5]]_11:_(%) gt_: 57.1-61.3%2] L AeH, eilFEAYEF S8 }_\]'
ul AR AEF(g, db)x( 100 ) 43 447t 613%2 7P Ekon, B ER §98 AlgS

Aol 57.1%2 7 WSitK(Table 1). 28y v} A& &

4714 09 2= & AZH180 gmol)ol 3t FrEET FEE AEE ARFEZEAE ApojoA] BAHE FoAl 3
(anhydroglucose)®] = Z&(162 g/mol)e] H]&o|t}. o]2 YRR %UtHTable 1). ZHANE 2 AT Z8d A
BFEEAEL TRFE o83ty mlahy HAES F59 4

INEIEINECEL FEFETE 20583.6%) Bt ofF 3} A= B FE5 VRS
ul AR S5 AAFAFEFAMDSC Q2000, TA Instr-  TF. o]k 2 Azk= whe] FHARQ FAl(mucinye] 3k 2 &

ments, New Castle, DE, USA)S ©]&3}] £43}9tHKim3} Kim, 3 54 wWjEo® Azt vle] FAlE FEHO=E ofMdsi
2015). v} HE(5mg, dby EFr)E Ml A AH3L S/RTE hek(partially-acetylated mannanyS- 52fl(main chain)2 3, 7]
718l & 20 mgdlSith. YFuE W 7AF R Ul e o] sEFe whFe] BxE Fehd yEAETEZ(Kim T,
ol 18A]7F B¢t Wkx]EF & 5°C/ming] 7FEEERE 20°CoIA 100°C 2006; Ma 5, 2017) Ao E B8 FAo| 7MY AF=
7HA 2708k th & (reference)y ¥l LFn)F MO FyTh FolElo] WH HAN IER dow, drgddM e SalEe
Aoz dEA JtMa 5, 2017). W FHFE HEFESE
MEHZENMT| Aoz AMEE A, IV o F ule] pHrt ¢F 682 FA 7t
kAo HolAH HE EAL A1 R4 7]1(RVA-3D, 3 7R F50 o) FAlL T F3tEo] dad AdE
Newport Scientific, NSW, Australia}S ©]-8-3F] ZAFSIATHKim 2 EAsle] & HEE Yeid Zo= A4EgMa 5, 2017).
3} Kim, 2015). v} AE 15g (dbye LFrF Hel AH FF AFAHo 2 T Hio] FalEo] Ed vl 2HES S8
sl HE FAVE 28¢0] HEE FHRFE VIS T AjokaEs U] vl 2O ZHE AR YRS 347t golsiA Z7] o
ZEaE HHAEE ol gst mf AEE Fds B A Al 2ol mf AP FEFE0] W2 ZoE AzbEch v 4 A
ZH BHANEE ASHAERA7|E ol g3t kY HES FFEEAEL TS SNA FAEE WFIMa 5, 2017),
160 ppm o2 3| HA7IHA w2 24H 2=z gl e A A28 AEFEEAEL IS §alNA F6548S T
T H3E RS0 ASHERA A Fed 2: ZTRule EXMa 5, 2017) SHTE ARS AR 248 v 23S
50°CoNA 187F FA18k3, 12°C/min®] 7FEEEE 95°C7HA] 71 EHE AR AEY 7t &olste] 22 AR FETES A
ste] 95°CollA] 2.587F FA1g & 12°C/min®] WZHEER 50°C S Zoz AGHKTable 1). TH FHFE JEFZEYoz
M WZhskar, F7ER S0°CAlA 187 A8k Aol Tk st AzE v HES W2 FEFEE RLOEZN ] HRA
o] Yy FEIY F vl TAEQ ZHoE FHFZHQ vl o]
SHEY FrelFel suae Yepfjo] & AolA] wl MEe] Ealslsty
b AR ARFEEd wEt 33] WHE FE3t FEFE 54 2418 A% dlzee s AHYgsA 2tk didle] gRkde
< ARtsiaen, vl AR EAEL HEFEEY e v} 2 MNFHAEZRE AR FF A HEFEFEN0E AMSsH=
Af Az 2t vy G FHolk 13] o) st S99 ) HElEo AU EF(Kima Kim, 2015) o]&3le] 324 n} A
OlHES UYEAHEA (one-way ANOVA)! J3l HA4E 24 RS H A tixFo R
S BA5ly, Ha+EEHAE T BAE EAEC A
o] AEFES] HHHUE Aol Fo)H Aole AFFE 95% st M2 54
o A1 Tukey’s HSD multiple range testll <Jsl #4353t 2E AEFEES st Axd v ARES ehld F A
SAA ALtz B4 Minitab 16 (Minitab Inc., State College, Y9 oldE o FEFES A5 Table 190 AAISAH. =)
PA, USA)S °]&3te] a3ttt HAEES] zehila dheke 13-1.6% B9 AReH, erht
EFS AR A7) 13%=2 7P Ao 2ehwd ke el
ot nFE WRT, te ARFEed5d o3 ARse] A FAH
2 fo3F zols YehiAth thEH HFAREA 2 2
O Mo & U FETE Tuhel A9 0.7% Rkl 2uwd ES JERf ot

ARZZglE o M40l olAFEHANPH 3.1)F mEEolst (Abegunde %, 2013; Kim?} Kim, 2015) 2 A3ox 9o n} A

Table 1. Mean" values for extraction yield and crude protein, total starch, and apparent amylose contents of Chinese yam starches
separated using different starch extracting solution

Starch extracting solution”  Extraction yield (%, d.b) Crude protein (%, d.b) Total starch (%, d.b) Apparent amylose (%, d.b)
A 60.6+0.9* 1.6+0.0° 94.9+0.5% 34.7+0.5°
M 58.3+£3.7° 1.6+0.1° 93.9+0.4° 35.1+0.2°
B 61.3£2.1* 1.5+0.1° 95.9+0.8* 36.2+0.5*
C 57.1+£5.3° 1.3+0.0° 92.4+1.7° 36.9+0.6"

YMean values of three replicate measurements; values sharing the same lowercase letters with columns are not significantly different at p<0.05.
YA, ascorbic acid; M, sodium metabisulfite; B, sodium bicarbonate; C, sodium carbonate.



194 =2 F 388 %] A 50 WAl 2 & (2018)

HES L0%E 2t o9 2 Ade A7 A5 9y
;‘5__] z;;j o] x}o]ol = olo . @%%%_Q.oﬂ% u]— ;ﬂ%gq o}
uH &)

&= =
W ol v Ae T o, vle] wduE EAEket
Ql Fale] & AFelN HEd HEFE8AEe A FE4
I Ef=lo] AAHA &L Dol FEH

TR AZEG ol AVl M we
Kd%%% dom AFQ—EP op Aol TP e ek
Aol olg] AHE ﬁlq(Table 1.

ok % E— o] F AT TFS 924-95.9%°] el Ao,
HEEAUES, ofIE ?E‘“P HERS ot ES, SREF
A5 wAME F A2 dFe] S, i aERF

olAFTEHAL Q=0 E HE o glo] BAFOE §9F
3l ZJolE UERA] 2QUTHTable 1). Prez 5(2001)> S5F2%
B A&EE FE3e A5 Ao JEFEE0r 9 njEE
25 BT)E o) we) AR FE480] BN By
o} wjeh ofrimEEA BAEAUES S| n BB
ZEE ABJAAES] 3] it vl AAA Rl we| gt
2 HA7)7) PR B AR 22582 YERE Row
AZbET) b ARSFE8AS gElste] AxE rf HEES 2
o

dr= ©
AN AR BAYT FAE PHOE PR ARARE

~

¢

=
Fub 2 e F AR FFE(Abegunde 5, 2013; Kim3}
Kim, 2015)Z fAkete] A A=A &80l 758 Zloz A

EdSdl= %

ofdE o~ e AV ARFEFEAERITAVEEH
ERRFEF)Ol ogh HEEe] 47 36.2% 36.9%°105L, AHY
ARFEEA S22 LT wESols *JUrE%r)Oﬂ og A
Eol 77 34.7%9} 35.1%C1 A tH(Table 1). oPE 292~ 3
o]z 97 EE A HESFZENE o3 HEE LHo1]A1 -
oAl ztolE UERHA] stont, d71 AEFEEA o
o] A ARFEEA ot AEHT fFolHoR &2 o}
Q2 S JERNItH(Table 1). Palacios-Fonseca 5-(2013)
A7 2NN S ARE FF Al AR AHFxR
}, & ofdZHE o]FUAF2e] 3 EH (unfolding)
FAQl B3 ¥4
SR
ATHL stATh whEkd & AtelA #EE 3
E5 AHES mt ARE FESE
Hog /\}\1—5]047] uH o7 A(EZ]—%_]
gejate] 42 mf HEES] oldE
47-36.9%)e 2 Apola] HE A8 AME T
(D. batatas)?) AT vEERE 257 AR A (29%)k
L YIRS Kim 5, 1991). £ At} E349]
2o Tl Aol nié] XHHHX]O?‘Oﬂ £ A
g 9 wjEd ASZ AYZFE i Onwueme, 1978; Shujun
5, 2006a, 2006b). & AT AREE mhe AAEE HEAIY
W AR eH, E4e] nhe ZAdE AFR 0l AHjE

< AR tHKim 5, 1991).
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ume] YEEEE UEpoH, SRIEF &9 g 7
7.0-540 pmé] PYEEEZES UYERAATHFig. 1). A =2l

H-
os] A4H v} AR FFYEE 21.5233 um= FRHIEF &

8 T

—— A (mean diameter = 23.3 um)
= M (mean diameter = 22.9 um)
ww B (mean diameter = 22.3 pym)

C (mean diameter = 21.5 pm)

Arbitrary intensity by volume (%)
-

100

Particle size (pm)

Fig. 1. Particle size distribution of Chinese yam starches
separated using different starch extracting solution (A, ascorbic
acid; M, sodium metabisulfite; B, sodium bicarbonate; C,
sodium carbonate).
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AG AR Zlo] 21.5 pmZ 7HE AA9ko ) HEFEL A wf
g & AolE HolA| AAUTHFig 1). °l¢t 7S A= wiD.
opposita)ZHF-E FEE A& 234269 ume HAYEE 7HA
g 7 60 pmA YEREZE HLATE Shujun 5(20062)2] 1%
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HA71E o|&3t ARl XA SddEd AUy AAsi=E
Fig. 29} Table 201 27 JeEPAQATE XA Sd oA} Zho] &
AT AxE HEELS FEAHOE 152° 17.1° 23° 26014
Zdek & T Avk, 530 204 ofet 9135 YERNATHFiE. 2).
019P KD Gl il%—iiﬂ‘:d% AZ BY AAFx7F EAES Q)
= C¥ ZAAF=E e, Shujun 5(2006a)°] »F &2 CH

4?L§ UrE]r"”E]'—L Bagk A2 dAsiqict. gkl mf ARE
o] A AAstEe A AEFEEAES AHEE A% 23.2-
235%, 97178 ARFE8NE AR A4 L 22.4-22.6%°1%}
TtH(Table 2). o1 1{%%%%‘3 wellA v} HEEe] did 2
Alee BAALE o142l 2polE HolA ~9}E} HIE 2HA
I G713 AR -?—% Aol ot n} HEE Alole] A 273
shee] Aol mmlE AR, E71d AEFEEH o Ao
) AREFE 8 g3 AR SAFCE FejFHoz U
TH(Table 2). o1&g Axbe= A 274 Bt G714 27994
AZH S5 ARl AAAo] FATHE Palacios-Fonseca
(2013)9] Rare} YR|BHATE Al B AFeA] ALE dE7)%
AEFZENEL vl FH&E9
A ZE‘E‘r. ZLEHH e OP%JEEZ: sheF FEA AbeE A3
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Fig. 2. X-ray diffraction patterns of Chinese yam starches
separated using different starch extracting solution (A, ascorbic
acid; M, sodium metabisulfite; B, sodium bicarbonate; C,
sodium carbonate).
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F28dS gEsle] AxE vl RS S} B&
20 YeERl2IT) Sz wERsolaahy
AEo] 2ok vp MEEo] ZH7t 28.1%
o} 282%% TAXSE A3l AolE HolA] fom, o
T2 HA26.6%)F BAFEAUEF(25.0%) SXEY AR 9
Ao g ZHAstAth(Table 2). LV oFER QA ekt A3
AAZA A 2 A7 AEFEEAE o
58 YelR golktt, whdel a38e 94
of 28t n} HAEE(16.0-169 g/g)©] 1M WEFEENE(14.7-15.0
gl 23 ARt fFoHog Bo £FES YeERAT} Srichu-
wong 5(2005)2 XMEYPAre] AA Ao MY Ee A
(perfection)?] g2 WH-E XAA7L HEE AEYAE 24

Sh(integrity) e 2 FAIE 4 ATl SHATE w2 At
A A7 AEFEZEN 9% uf ARo] by ARFZ8 4
ot AHTH 2 A{HES Yehlle A2 914 AEFEEY
of oJaf v} MR AT/} FREZH o7 £AFo] HEJA
Z9] BegAo] wobdl A A At ol e A 9714
AEFZgAo| 23 n} AR Eo] 2k ARFZ89 9 Anr}t
Adez ghe e AF = o8 XA EtkTable 2).
S5

siIE T & AAFAIEFAE o83l AR THTable 3). &
sPir e of2F2 B HERSOIRMNER, BRFFAUESR
sl o vk HESA o] 683-69.2°C2] WLl Uk e
Sl wl FolZel Aols YERNA] kel 23y
BRI EF S0 93t vl AES U2 AEFELAE 9t
AR FojHoz o FhALE(66.1°C)2 UERSIT &
SIF L= 76.9-78.1°Ce] HAR RMFEAVESR &0 o]t
vl dio] P W 25 YEpiloy HEFEEAE w
BAA frode EAlEA futt sl deEE HETot
PHES, BREAUESR, BMES S84 93 v} A&7
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Table 2. Mean” values for relative crystallinity, solubility, and swelling power of Chinese yam starches separated using different starch

extracting solution

Starch extracting solution” Relative crystallinity (%)

Solubility® (%, d.b) Swelling power” (g/g)

A 23.240.2°
M 23.5+0.2*
B 22.6+0.2°
C 22.4+0.1°

26.6£0.1° 14.7+0.2°
28.1+0.6° 15.0+0.5°
28.2+0.4° 16.9+0.9*
25.0+0.2¢ 16.0£0.8*

"Mean values of three replicate measurements; values sharing the same lowercase letters with columns are not significantly different at p<0.05.
PA, ascorbic acid; M, sodium metabisulfite; B, sodium bicarbonate; C, sodium carbonate.

IDetermined at 85°C.

Table 3. Mean" values for gelatinization property of Chinese yam starches separated using different starch extracting solution

Gelatinization temperature (°C)

Gelatinization enthalpy

Starch extracting solution®

Onset Completion (Vg
A 68.4+0.2% 78.1+£0.1* 91.4+0.4* 6.3+0.3°
M 69.2+1.2% 77.7+£1.2% 88.9+1.3° 6.7+0.3"
B 68.3+1.0° 76.9+1.1* 89.5+0.9° 5.7+0.1°
C 66.1+0.2° 78.1+£0.1* 90.2+0.8° 5.7+0.2°

"Mean values of three replicate measurements; values sharing the same lowercase letters with columns are not significantly different at p<0.05.
2A, ascorbic acid; M, sodium metabisulfite; B, sodium bicarbonate; C, sodium carbonate.
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Table 4. Mean" values for pasting viscosity characteristics of Chinese yam starches separated using different starch extracting solution

Starch extracting T, 3) Pasting viscosity (mPa-s)
solution” (OC) Peak Trough Breakdown Final Setback
A 80.8+0.0° 2471.5+10.6° 1596.0+33.9¢ 875.5£23.3¢ 2348.0+56.6 752.0£22.6¢
M 80.8+0.1° 3333.0+53.7° 1913.5+37.5° 1419.5£16.3¢ 2743.5+6.4° 830.0+31.1°
B 80.1+0.1¢ 3274.0£66.5° 1711.5+£36.1¢ 1562.5+30.4° 2649.5+29.0¢ 938.0+7.1°
C 81.5+0.0* 3818.5+43.1° 2140.5+85.6* 1678.0+42.4* 3219.5+51.6° 1079.0+£33.9°

YMean values of three replicate measurements; values sharing the same lowercase letters with columns are not significantly different at p<0.05.
YA, ascorbic acid; M, sodium metabisulfite; B, sodium bicarbonate; C, sodium carbonate.

dPasting temperature.
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Fig. 3. Pasting viscosity profiles of Chinese yam starches
separated using different starch extracting solution (A, ascorbic
acid; M, sodium metabisulfite; B, sodium bicarbonate; C,
sodium carbonate).
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