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# E: K% (Manihot esculenta Crantz ) EAMERE . Tt T2 . Prai eSS0 REetE, HYURE Sk &w, ok
SRR 10 NARIL AR, R o A HEEEEEN . FHHEEE (glycemic index, GI) EF/RIE—EHEIN, HETH
WKL A Y B Y G T =P 0 Fe AR . THIERR BN B RS, AT DI WK, 6 E, AR EE Mk
MEIofb kR, BRI A SR TR SOR 3 B e B F A U E Aok RIS UHKIR . DIER 3 D2 yal i g AR %
WAPERT 9 5 (SC9). 4R 125 (SCI12), #EHF 6068 ( SC6068 ) JidtEa ki, WlE HH AR iy 3 B A 2o Mk B zE 2 iy
Jo BB TER . PR LTERY . ISR ERY . BUPETERY . ELBEVER . CEETERY . MU SRS PR iR A Tt
WEFEHL ., S5 R - 3 /> A2 BARR B BT 3.31~4.13 kg, SEBIEN N 25.07%~27.53%, THIFH 37.07%~38.91%;
AT SC9. SC12 Fl SC6068 1 GI 435Ky 42.6. 43.5 Fl 43.4, HJE TALTHHIE SR Y, 26800 TG TR 5045 W N
69.4. 66.9 1 64.0, HETHIMEREEY . 7iob, SEFMAEZREERARE, K RBiEeiesn & E M4
Fri BTE, PUMETE R S AT R R R XA R AR AT A OC R AT R B, THWEAE B0 PR Ak Y R A A
FHLZF 2 5 i B IE MG, AHOC R B 0.95, 5Bk e b & 2 F0 AT ¥ PR 2 28 5L 60 R 5%, AR 56 R A0 31 -0.99 #1-0.88,
HAERS B S WL A (PR AR, RERFZER . T 4B A, EhaE. 45 7S FAREHER
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Abstract: Cassava (Manihot esculenta Crantz) has excellent characteristics such as barren resistance, drought resistance
and strong stress resistance. Its roots are rich in carbohydrates, which can provide food rations for 1 billion people
around the world, and plays an important role in consumption. The glycemic index (GI) is an indicator of how fast blood
sugar rises after eating food containing carbohydrates for a certain period of time. Edible cassava with low glycemic
index can improve blood sugar level, control body weight, and promote the edible and diversified development of cas-
sava. Resource evaluation can provide a basis for the improvement of cassava varieties with low glycemic index. With
three domestic popular edible cassava varieties for the test materials (SC9, SC12, SC6068), the determination of the
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important agronomic traits and cooking before and after the total starch, fast digest starch, slow digestion starch, resis-
tant starch, amylose, amylopectin, crude protein, crude fiber and other quality traits and in vitro sugar rise index were
evaluated. The average weight of single potato was 3.31-4.13 kg, the starch rate of fresh potato was 25.07%-27.53%,
and the dry rate was 37.07%-38.91%. GI of SC9, SC12 and SC6068 was 42.6, 43.5 and 43.4, respectively, which was
low glycemic index, 69.4, 66.9 and 64.0, respectively, all belonging to medium glycemic index food. In addition, the
nutrient components changed significantly before and after cooking, in which the rapidly digested starch content and
crude fiber content increased, the resistant starch content and soluble sugar content decreased significantly. Correlation
analysis of each index found that the correlation between the glycemic index and the rapidly digested starch content and
crude fiber content, the correlation coefficient was 0.95, with the resistant starch content and soluble sugar content, the
correlation coefficient was —0.99 and —0.88 respectively, and the glycemic index and gelatinization characteristics. The
differences of cassava varieties, processing methods, starch content and fiber content have a great influence on the gly-
cemic index. Before cooking, SC9 has the lowest glycemic index, the highest taste evaluation, and good stability in

processing, so it has the most potential for development among the three varieties.
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A2 ( Manihot esculenta Crantz ) b KE;#}H
( Euphorbiaceae ) A2 J& ( Manihot ) Z4F A= /N
A, BAMRR . 5l e,
AR T R E Y BRI ) 25Ok, fE 8
FTHZIE 10fC N ERR . 5 = Rigmftsy, 78
EPE . GBI ERGE X, JRE AR
VIR GER R . FREAH 100 2 EZMHE, H
BH G ARK e HARE ), e ER gL et
P mE A A, PR A AL, R
AR Z S, BAWTE e RS R
JERRER, EER & 2T 50 mg/kg( IRAPEAE ),
1M 3 100 mg/kg ( ZUPEARE ) — T In ToAE
FERC, KRR — AR, B AT K
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FHHEFE 2L ( glycemic index, GI ) 7£ 1981 4F
JENKINS 25OV v i iy, 2 FH ok e — g i) iy
HEE A ALY E YIS ST = PUE ) $5
bro MIEEER/N, EEWHITHE: & (Gl=

70), H (55<GI<70), ik (GI<55) 7, wr7ba
TR E YR B B, 55 T 85U A
BRI 2 AN R A5 (0] 85 IR0 & W R il o 48 W 27
M, WCRAL, XRE RS FZ AT A 25, I
FHE R | RE A o K HLA O IS i BB T
FhE AT E Y 6T S Y ST
MNIEBAFM T . EAB., IG5, &4
TER & AR 2 GI RN, KRB RE R AL
Hek s GLEERZY), XU Z0\miss iy, P
HALTER (RDS) FME#HLiER (SDS) 5 GI
FHMIEM G, PUrEEH (RS) 5 GI #I M
A, I W R ER AL ot AR ey, REKIH RDS
S, WTRUASOEE GI, AN 4E SRl
Gl 2 A, & nl il ik ARG S5 oKL&Y
FoArHEML, SRR ZEVERS B K AN A O, g
FELAS o7 FOREL 2R 1 78 T AR RO i v 5 R A 4 R %
KB, =& LB A BRSO B T8 FR R L &
RAT G R AL R ] S 0 2 AT 3 R 4 A AR A X 7
FUEE AR, 58 AR Ak Y T A T I 5 4 1 T A
Fex, S5 GrIEM HETFEIR G ALYy ik
SEPRIE R . S N g s AR AL B i T
IR WSR3 FhoAS () B R 70 Sfe R 4
B, IR B AR GT AUl 30, 2888 7E 1 4%
s 2 FEE L4 (OBDF, KGM ) , 45584
15 3 Fhifi 5519 G FRE T 15.31%~20.42%. B
2 Ui Y e A0 1 JRURMIC L B R T, R
P SO i B AR BRI T 07 5, nT DR T
TERRIEME GI fH. %4h, BH TS0 Fh
JEHUK G —4, RIS
ok, A A3 B RN T8 e H AR B e
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ik GI ML S R L D A8 O v, #2023 4E [E 4b
Efie 16 R RTH KA S AT, N L B
WA YEAR GI B EUE T A Rl xt
TR, B, RERTREERVEY, Gl
F1%) T 308 s A AL A 2T Ak T A i
T, AT VE K53 %) il 2 I At 2 Pl D YR U 7
FRUREY, BN T R 53 A 1 SR R A T IR A
RNRIR . 2T anff . BAE . A2 SRR AR
B, ZONIEIEBOE IRE R pH 5 FE NI A2 E
AL ARG L, RSN 5 R P9 7 vE A
Ho HLA AT . s AN, Rl X R A
S i AR AT A I E A A

TER R AE AN 30%~70%, B i A 2
ATER S EN 16.55%~34.00%, T AKZErhiEk
Er s 65%L P I TR B AE o ARAR
HERERER, HHAE e HAARZITE, BN
S EBRGEPATNEA AR . SAEETE. MiEm K&
BN T REE T, X AR TR SO R i
B R R A IRIE, DI A B TR
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1 #R5FZ*E
1.1

AR AW R A E M T T, BEPE 3 A
M AERS 9 %5 (SCY). fEm 125 (SC12). £
6068 ( SC6068 ) 1E gt kl, BRI A r
A AE N T E R OK SRR BT TR A ( 109°30°E
19°30'N ), T M F4H, T rLaiE, BoBFR
WA TR R (R4S ], BpAF 4—5 A M, £F
2 16 M.
12 FHi&
1.2.1 XERE BA/DXEER 3~5 fHRCHIEEA
—3. Jom R E SRR, FPURIZ, osR
BRI, PR PR 3~5 REHE TIEvE
X VIRItRMRAE A 2 1, —hFRE, —
MAZEE, BT MAE RS R R T, 1Th
it 80 HFFHRIRIRAA A . R H8hRiE T 3 IREH K .
122 R ZBHRERMNET REHRSERM
Boxbio 2> F) JEA & m RIS s Tt bE
BB A H P e s BT R SR T
W ES% 1S0 664750 E ; AEM & RN
GB 5009.36 55— L0 s #HEF4E & 5 2% GB/T
8310—2013 Mllx& ; MHEHFEZS% GB 5009.5—
2016 HFAYHLECE ZE I AE s ML & &R GB

5009.6—2016 T —iEME; TR & &R
L FR I A o

123 #ZFHE (DMC) A ERH4 TN
2 FHZREHE R TE A AL, FR S kg A2
Wit B S P RN wy (g) Rl e K
BT R wy (g ), ARFE FE FRHHT A oo il 2 1Y
ARPE

DMC=(158.3>< W

— 142.0] x100%
Wy W,
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1.2.4 Bk iffin ., Rk FALRHRERER
HFwalE SEBEMPIIT RGN, K
B 100 mg KEH TR T 50 mL .08 H, A
0.5 mol/L ZPR#NZE P (pH 5.2) 4 mL, RS
BB TE KB BRI R 37 °C, A 1 mL £ 5 ik
& 37 CHY LMD MW (3260 U/mL 1k B 5
290 U/mL ERHAFALL 9 1 2 5), % % 200 r/min 18
TR, EEBE N 37 °C, HERTEKIRES 0.
20, 120 min HUFE 200 pL iIA ZE 54 200 uL Tk
CEERE LT, MRS, Wi 4000 r/min
B0 10 min, B0 58 L 100 pL & WO BRI

FH 1 mg/mL 5 25 B3 v 75 T 22 1l b o T 28
Sy HIEL 0. 20, 40, 60, 80, 100 uL F 2 mL &5.0»
Brh, AR 100 pL BB ZEK AN SFIERFL, A
200 pL DNS &, WA HERR ORI 2 min, 24
JEm#R4iK 0.9 mL, IRE2), #E 10 min J5H
200 puL F 96 fLAEG R I, BEAR{CIE 540 nm Ab
IR, MERE &, AR T AT
P L e #s & (RDS ), 18 Liek & &
(SDS). HiMEEH & & (RS ). RDS=(Ga~Go)*
0.9/TSx100% ; SDS=(G120~G20)x0.9/TSx100% ;
RS=[TS—(RDS+SDS)/TSx100%, 1, Gy KK
fE 0min SRR E B (mg); Gy MK
20 min AT A BE LS (mg ); G MK
120 min JZA MM (mg); TS AHE A
VEM T (mg); 0.9 JUER 5 4 M 55 R 40
1.2.5 RoMHEI HON £ S5k LE A R
] 1.2.4, /Kf#ZE 0, 15,30, 45,60, 90, 120 min
TBURE 0 7 % B 0 0 D 93 7K forp S0 2 A 1 5 i
VAR R RS A b, 2600 2 o P AR A2 K it it
2, H Origin WRUMTHEME G LS HEY (JK
WA ) 2R (incremental area under the
curve, IAUC ), #E JG /K 7 26 ¥ 10 7K i 18 80N

—213.4j><100%
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100, ARG LT 22 2EREE dh 9 T8 7K A5 %0 ( SHI)
TR (GI):

1.3 EEAIE

K H Excel 2016 B4 T E KbrifE2, F

g FFARIAUC X100 11 IBM SPSS Statistics 20 4 /F#E17 2L R 2Ky 254y
ZHHRYIAUC Mr, FIFH OriginPro 2024b #4474 B FIAH &

GI=39.71+(0.549 x SHI)
1.2.6 #sFregm 2 R RVA-tecMaster R
LR AT O, AERR T TR AR BRI
H i3 T I AR S BT R FK BT, AR AR
VSRR it FIK C BT B FLI AR T, Sh FHR R
JF, RESTE 50 ‘CAEFR 1 min, KI5 THE 95 CIR+E
4 min, fRJEkER 50 CEEIFEEE L, S HEYE
IRMCE AR . BARE B . RS . (e .
AR L (] RIS AL TR o
1.2.7 ekt BUOERI AR YR Bk 2
B, KA ar qe ey, YA 3~5 om JrHUk
AZE S R KRR ZE, 785 R UG e vb ki
30~40 min, #iE 15 AL B4 RPEE /N 22 4T
Iy B7% NY/T 2669—2014 HA7/EY) & Fp i E BL
WA, PR ER 1,

®1 BWRIESIRE

P AT, A A AT R B2 R D ( Pearson ) A 5%
EY

2 HER55W
21 3N mMEERZEHRERSW

3 AP SRR S T SRR A,
MAREMTYREREE (£ 2), 34t SC12
) SRR B T o R RR B AR, Y RS
8.67 1, EFift N 4.13 kg, HEFREREST
SC9 F1 SC6068, SC6068 F Ak, HkkLE E A 5.67
A, BFEN 3.31 kg, SC6068 [ fif 5 ik A Al
YR, 29N 27.53%H 38.91%, WEH
T SC9 Fl SC12, 3 DAy & 2 5 A
Fo XEW 3 AR SCI2 BRI,
SC6068 F AR F BARH BEEERY & 157 3 D Fh
AR & T 50 mg/kg, TR HTEEZ

Tab. 1 Scoring criteria for food taste W, Hr SC AR, H 32.20 mg/kg, 5 SC6068
23 WY Cilisy: 60 4) ERARE, BEMT SC12 1Y 48.32 mg/ke.
Tasting project Score (full score: 60 points) 22 3 /I\ ﬁ:ll:ﬂ]ﬁu*@?{réimﬁl\
i 0SS AF<S; 5<IHEKE<]; 8<FHF=<10, 4 5
e A< s<MAes; B<m 3AKERFEERTERERUT (£ 3),
R sa—&- . < s e . < \«H—sl R -
I 0= HSs SSHLES; B AES10 Horh SCO MR . WHE . BB BRE . PR
A O=Alss SRS s<di<1o. 4 HILL SC6068 I SC12 5, fH SC6068 ki
P\ R S . < T <8: <H< R 2 N N
W e O AH<5: S<HM<s; s<H<10 Et SC9 Ml SCI12 i, 4 9.50 4%, MALSME, SC9
Pty BN : < Y&s : < < ° 2 AN N
B 0= ARi<s; S<HHi<s; 8<H=<10 135 54.70 4%, HEESE—17, SC6068 Jy 50.38 47,
2T U 7 < . s<ig . 8< k<10, o N o
T PP SSMP SRS HEAES 430, SCI12 4 47.50 4, HFAES {1,
x2 ARAZRAHRBVEZRZMHIK
Tab. 2 Main traits of different cassava varieties
= R P Hbk R if B YE A R -y % T AR &
A _ ER7ZES S
Variety Weight per Number of cassava Fresh cassava Dry matter rate/% dry matter Hydrocyanic acid
cassava plant/kg per plant starch rate/% content/% content/(mg-kg ")
SC9 3.76£0.09° 7.33£0.58% 25.07£0.93° 37.07+0.73° 43.80+2.34° 32.20°
SC12 4.13£0.10° 8.67£1.53" 25.93£0.57° 37.75+0.42° 43.30£1.87° 48.32°
SC6068 3.3140.12° 5.67+0.58" 27.53+0.46° 38.91+0.36" 43.98+3.73° 36.50°
I ARG FRFRRZER R (P<0.05),
Note: Different lowercase letters indicate significant difference (P<0.05).
®3 3N @EMAKIENES
Tab. 3 Taste evaluation scores of three varieties
gL R W fia kB FhE £ Yk Ay He#
Variety Fragrance Bitterness Sweetness Powder degree Viscosity Fibrous Total score Ranking
SC9 9.10 9.30 9.30 9.00 9.00 9.00 54.70 1
SC6068 8.65 8.42 8.69 9.50 7.12 8.00 50.38 2
SC12 7.60 8.20 7.20 8.90 7.60 8.00 47.50 3




1820

O AE B F R

%46 &

It SCO FEE M FHA —EHH, i SC12 7R
R
2.3 3 EMAEMHMLEES

3 AR E 2 R B (E 4), SCI
() s {H b B2 RN B AR BN B2 4 i A 4023 cP
1475 cP, BEETHIN 2 NFF, fE . &
b AL AE 8 T 2 AN SR, SC6068 Ay (E
i ) RO A TR B g o 3 i Al e FHEI VS
TERY IS F 2 BIEIR , WK B Bk RE ) Fndiga e ok
R, SEOKVERINGEE, AR5 S5KEAIEBIEM B .

24 3V mMAERRZEBENEEFAD RFA
EEBERSH
2.4.1 3MiEmASEEF WA 1ERPIR, 34

s AP B B P TE R S (77.56%~83.79% ),

ANFEFZEZR NSRS E M EEm &8s
AT AL SCY W E 2R, HAp 2 MFhxs
PIANRE, AN 5 LS S E R & AR e AN
K, WZEZJG ) RDS &R % LT, bt
PEVER (RS) I E TR, SC12 1 SC6068 [1) SDS
T B, R ZE A IR R S S TE R
M SCEEVERY LR AN, XF RDS. SDS
RS FEIFEIREK, WZEERNARERERY)
PRI AL o 3 AP AR 7% 38 5 O PGH T 1 T A
(RDS) Figs#iEfkiek (SDS) SERiE.
SCY ZAZE M) RDS ¥, N 50.02%, Wi E &
T SC12 F1 SC6068, SC6068 FAZ () RDS Ak,
h 22.54%, SC6068 FAZE ) SDS e, K 27.70%,
SC12 4 23.92%, —HBFHEHT SCI K 6.57%,

R4 SPARERMEMUEE

Tab. 4 Gelatinization characteristics of the three cassava varieties

A e i R \ 0 e
mE W S MR RERIE PUER g et
Variety  Peak viscosity/cP Minimum Collapse Final Back birth Peak time/min Desilization

viscosity/cP value/cP viscosity/cP value/cP temperature/ C
SC9 4023+163° 1475+37° 25474134 2141+63° 665+26° 3.96+0.04% 72.50+0.41°
SCI12 3568+35° 1279+13° 2289423 1924+27° 645+15° 3.73£0.02° 72.23+0.15°
SC6068 3418+115° 1301+25° 2117£91° 1922+49° 621+25° 4.03+0.03° 74.51£0.18"

I AR/NGFERR 2253 B3 (P<0.05),

Note: Different lowercase letters indicate significant difference (P<0.05).

100 - A 4% B < XrB
b a ab gp ab ab g B
80 |- ig’ 16 a
3 L b
@ : .,
N > i
5 2 wor
=
40 [ w8
4 L
gL s
20 | "4 b
# o,
i 2
0 0
SC9 SC12 SC6068 SC9
M Variety
60 60
D AN DA s E

RDS/%
SDS/%
w
=)

SC9 SC12
fihfh Variety

SC6068 SC9

faFh Variety

C [ 4% 2 THEHTESTEN ST
O A% O BRI S
ClAy B
N
b b b ab %‘)
H
3
x
4
sc12 SC6068 O O N O & &
¢ & ¢ & & &
SR Variety e Y ¢
BhFf Variety
100 -
CO4¥ A 90_F o 4% e
80 |-
70 b b
a < 60 |-
@ S0+
& 40+
30
20
10 +
0
SC12 SC6068 SC9 SC12 SC6068

i Variety

ARG FRERIR 28 5 3% (P<0.05),

Different lowercase letters indicate significant difference (P<0.05).
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Fig. 1

Differences in starch content before and after cooking of three cassava varieties
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242 HA&KEMEIREF oA ANE G LK
BRI PR PENE . HLAS T . RLZF 4EFpLEE
wEFEE (K 2). 34 mFhrh SC9 ff 25 1) Al %
PR R, H2.11%, BEET SC12(1.51%)
F1 SC6068 (11.45% ), T 7% J5 W AT s PERE & 1 4
BE TR, SC9 Hl SC6068 A it HLIG I & &

30 A

AY m 3

L 251

% a

5 20}
o 2
g b b
o 151
2 2 c
2 10| c ¢
B

]

] 0.5 -

0
SC9 SC12 SC6068
HFP Variety
COAZ P

x

E
I 2 a
L] a
£y
5§
"y

3 b

QO

b
SC9 SC12 SC6068
A Variety

HAFANFRRE TR, Hrh SCO iy fif A i 15
T, N 4.97%, ZEAJEEIRE] 4.88%, 34>
m b 2 ML AT 2 S B AR 2.76%~6.77%22 8], 7§
HIERE FTFE 13.41%~17.40%, THE T 2~3 5.
SC6068 ZEERIFMMHER T HEWEE®T SC9
I SC12, 25120 2.24%F1 2.14%,

10 -
of ® 4% oA
X gL
=
WE 71
Sl 6L a
° a
gﬁ St 2 ! a a
23 4|
2
o 3t
2k
1L
0
SC9 SC12 SC6068
wh il Variety
30r p
A% A
o 25f
mmg 201
418
mg 1.5+ b
%;%@ 1.0 b o2 :
o VU
3
5 ost
0
SC9 SC12 SC6068
A Variety

AF/NGFEEFRR2Z 57 B (P<0.05),
Different lowercase letters indicate significant difference (P<0.05).
B2 3MRERMERTEEMRRERES

Fig. 2 Other quality-trait differences before and after cooking of three cassava varieties

243 thobataErHE R B 3 SEREN, 34
an AP ZE TS M REE L (GL) BA WE 2R,
ZEAET SC9. SC12. SC6068 fY GI 435H 42.6 .
43.5 1 43.4, BT 55, BRI EEDY,
#RAEJE Gl 3B EFHE 69.4, 66.9 Fl 64.0,
SC6068 FHHliHE BUmAR , HEAESE —1i, SCY Fil SC12
HTHBETE R F 5 T SC6068, HETES: —F4s =
I, MZEZ HTAIZE T B TE R T AL R 2 n) LR
WEW, BORE A RS 255 B A R i 4
B, BERCH A A TR B, 1A A Bl A ] ) E
THALHDRILA AN, BIRZEEG GLETE .
25 ARERBRMAMBEHSZEFTRSHMHE
KNS

KREYA Gl HZBZA5brgm (F 4),

TEVEM )T, Gl 5 RDS 2k BEIEME, MX
FECH 095, 5 RS BB ENAHI, HILRE
H-0.99, FEHABE TR ST 71, GI 545 &
R IEADG, HOCRECH 0.95; HAliEveb
5 ARG, MR -0.88, TEMILAFAE T,
Gl SUEEFREE . Wifffa . WE(Emta) . Btk iR 2
R AH DG, FHOC R E41128-0.95.-0.95.-0.94
F1-0.99; 5[l Al A B A OG, HERECh
0.96 ; 5 B AR A B 52 1 2 ARG M OC R B -0.91,

3 it

R ST H8 B A S 0 0 A TR S S B
AR AR . ABFFRBEE T 3 M 320G
EHARZERR, XL HEEREAFERSE. &
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100 -

- @E_% ] %@g +%7k%ﬁﬁ(fﬁ#ﬁlﬂl)
90 - ~+-SC9 —+ SC6068 — SC12
80 L %\: 100
70 2 b . 5
o L
60 L g 80
H 2 nE
G 50 F d d d § 60 -
40 5
30 L mm 40 +
20 - E 20 L ez
10 F F
0 ﬁ 0 | 1 | | ]
SC9 SC12 SC6068 0 20 40 60 80 100 120

LA Variety

B i Time/min

AREVNG FREFRRZEREE (P<0.05),

Different lowercase letters indicate significant difference (P<0.05).

B3 3N ARERMEERNEFAEELES
Fig. 3 Differences in the glycemic index before and after cooking of three cassava varieties
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Fig.4 Analysis of correlation between glycemic index and each nutrient composition in cassava block root
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