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Nutrients in different parts of cassava root
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Abstract: [Objective) This paper investigated the distribution of nutrients in cassava root to improve
its utilization value. [Method) Three separate sections including head, middle,and end of the whole cassa-
va,flesh,and cortex of six cassava germplasm were selected to measure contents of f-carotene and mass
fractions of dry matter,starch,crude protein,soluble sugar and crude fiber. The correlation of nutrients in
different parts was also analyzed. [Result] The mass fractions of dry matter and starch in flesh were 1. 3—
1.8 and 1.2—2. 8 times of those in cortex,and they were in a decreasing order of flesh™whole cassava>
cortex. The contents of B-carotene and mass fractions of crude protein,soluble sugar,and crude fiber in cor-
tex were 1.2—15.3,2.4—6.7,1.2—2. 2,and 3.4—7.5 times of those in flesh,and they were in a decrea-
sing order of cortex>>flesh™whole cassava. The starch mass fraction in dry cortex was 27.1% —69.0%,
which was 32. 8% —93. 3% of that in dry flesh. The mass fractions of dry matter and crude protein in the
whole cassava,flesh,and cortex of six cassava germplasm exhibited significant difference and were in the

order of head™>middle>>end. [Conclusion) The cortex of Cassava is rich in nutrients and its comprehensive
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utilization is worthy to be highlighted.
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Table 1 Source and use of the evaluated germplasm
i 5T 44 Bk o 5 K YR FEM &
Variety name Source Main use
o R AR B A (5 BT i o B R 5 BT R
SC9 Tropical Crops Genetics Resources Institute of Chinese Academy of Tropical Agricultural Sci- & ] Eating
ences breeding varieties
o [ B AL R 27 B B VR A B URCBTE 9 BT R A R
ZM8229 Tropical Crops Genetics Resources Institute of Chinese Academy of Tropical Agricultural Sci- & ] Eating
ences breeding varieties
JUPE I R DO VR T 5T T I A A
GR891 Subtropical Crops Genetics Resources Institute of Guangxi Zhuang Autonomous Region breeding & ] Eating
varieties
o [ B AL R 27 e B VE 4y o B IRBIE Y BT L
SC205 Tropical Crops Genetics Resources Institute of Chinese Academy of Tropical Agricultural Sci- Jil T. Processing
ences breeding varieties
JUVEHE B R KT AT E ISR TR
GR4 Subtropical Crops Genetics Resources Institute of Guangxi Zhuang Autonomous Region breeding Jl T. Processing
varieties
o R 27 B A e A ) T .
NZ199 South China Plants Institute of Chinese Academy Sciences breeding varieties T Processing
1.2/ ik G3 U] 22 s WIR & 22+ rh il L 100 g SRR gy — 4
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Table 2 Morphological characteristics different parts of cassava root

F VR

H 7 JE /mm Cortex thickness

4% /em Root diameter

Rl 5T 44 Bk HARK /em
Variety name Root length LB h B B kB B R
Head sect Middle sect End sect Head sect Middle sect End sect

SC9 26,0454 2.940, 204 2.540. 0" 1.840. 3¢ 3,60, 424 3.2+0.5% 2.3740.7¢
ZM8229 25.047.8 2.740. 0 2.3+0.3" 1.84+0. 1< 3.6+0. 84 3.2+0.5% 2.1£0.5¢
GR891 30.249.0 3,140,224 2.4+0. 18 1.940. 3¢ 5.0£0. 924 4.940. 8" 3.1£0. 6
SC205 28.2+5.4 2,440, 127 2.1+0. 18 1.940. 1< 3. 640, 70 3.540.5% 2.4+0.6°C
GR4 31.5+9.1 1.940. 327 1.6+0. 0" 1.540.1<¢ 4,941, 0 4. 740, 7% 3.240,7¢
NZ199 27.94+3.0 2.140. 0% 2.04£0. 18 1.740. 3¢ 5.240. 94 4,940, 6" 3,240, 7¢

T RO R AT AR RNG 7R R R 45 BEI) 22 538 18 3 /KOF- (P<C0. 05) W ARl K G 703 36 R 45 B[] 22 ik i i 3 /K SF- (P<<0. 01D

Note: Different lowercase letters indicate significant difference (P<Z0. 05) , while different uppercase letters indicate very significant differ-

ence (P<C0.01).
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2.2.1 FTHRRE»>H HREITLUEFEH.6MHA S bR NZ199 BN b B 5 R B ny ) o it & 43
PP BT A B R T R A A B R B R Ab H AR 5 0y B BT R A T ) S5 SR A A A0
35.1% ~49. 0%, 39. 2% ~ 51. 2%, 22. 3% ~  RIUCHKBSH B >RE, 25 Wik 8k 8 E K,
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7J<3Fo 6 13 A S A 5T A LB B T W B A AR
3 AKERRABBUETYRRESBHOLLE
Table 3 DMC in different parts of cassava root %
G5B 4% Whole root 2 Flesh 2 Cortex
Variety 3Bt 1B B LB B B KB B B
name Head sect Middle sect End sect Head sect Middle sect End sect Head sect Middle sect End sect
SC9 49.0£0, 2<¢ 46,9740, 0°F 45.6+0.7F 51.2£0. 0% 50.740.2"0 48,940,190 39,140,186 38,040, 10H 35.27£0. 01
ZM8229 42.7+40. 1B 37.740. 3F 35.140. 0% 44,340,024 41,740, 2¢ 40,140,190 27,340,086 24,240, 20 22.34+0. 0"
GR891 42,140, 1< 42.0+0, 39P 40,040, 1°F 44,740, 04 43.040.08 42,140, 3<C 31.3+0.1F 29,240,186 27.4+0, 101
SC205 A1.840. 28 40,740,090 38.0£0.5F 44,840, 0N 41,540, 3¢ 39.240. 1¢F 30.140.08¢ 29,540, 01 28.240. 01
GR4 40.6+0, 2<¢ 40, 3+0, 0¢F 38.8+0.0F 43,740,124 42.740.28  40.440.09°  26.3+0.08¢ 26,240, 0 24,240, 0"
NZ199 43.340.0°8 41,640,240 39.840.0F 44,140, 324 42,740, 1< 42,740, 1<¢ 30.140.17F 28.9+0. 186 26,60, 0hM1

TE A7 AR ) /NG T8 7R 22 533K 1 K F (P<C0. 05) AN TRl K S T8 38R 28 5 SR i K- (P<<0. 01) . £ 4~8 il ,
Note: Different lowercase letters in each row indicate significant difference ( P<C0. 05) , while different uppercase letters indicate very signifi-

cant difference (P<C0.01). The same for Table 4—8.
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Table 4 Contents of f-carotene in different parts of cassava root mg/hg
%2R 4% Whole root BN Flesh B Cortex
Variety S Bt Bt BB S B B BB 3k B B RBE
name Head sect Middle sect End sect Head sect Middle sect End sect Head sect Middle sect End sect
SC9 1.6940.00°8  0,93+0.02F 1,0340.119% 0,7840.11¢5 0.7740. 131 0,9540.04<F  1.84+0.16°* 0,9540.02F 1,13+0. 03
ZM8229 0.0740.01" 0,2540,02¢%  0,26+0,019  0,0640.027  0,1640.098¢ 0.19£0.01% 0,6440.02** 0,4940.03"8 0.4240.08<
GR891 0.90+0.14P%  0,4640.05T 0.5840,06°F 0.06+0.01" 0.2940.028¢ 0.5840.04F 0,9240.03*2 0.6240.049 0.67+0,03C
SC205 0.2240.0356  0.38+0.02°C 0.28%0.03%F 0.13+0.02" 0.3640.019° 0.28+0.01F 1.78=+0.11*4 0.52+0.01°8 0.3340.07<F
GR4 0.43£0.03%  0.4340.009% 0,430,049 0,.24+0.00F 0,1640.02¢¢ 0.39+0.01F 0,.78=+0,15"8 1,84+0.06° 0.47+0. 04
NZ199 0.55+0.04°F  0.504+0.04™ 0,60+0.029 0,21+0,05" 0.2940.148¢  0.1940.01"  0.9440.22"5  0,61+0.10<C  0.98+0.11%
2.3 RELRFTHEERRS W Vo WEE - AREMR2E BN EEL PR
2.3.1 mEHmRES>HK HESTLUEFH.6MA 3 B BORHLTE A 5T A 3 B B AR A R 2 8 2% Ak B

R A N R E R T A B N
69. 0% ~ 81. 3%, 72. 7% ~ 82. 5%, 27. 1% ~
69.0% P TE M T B E LW 1. 2~2. 8
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Table 5 Contents of starch in different parts of cassava root %

il 4 Bk 4% Whole root A Flesh Bz Cortex

Variety kB i Bt RE B B RE S B B RE

name Head sect Middle sect End sect Head sect Middle sect End sect Head sect Middle sect End sect
SC9 69.042.5€  75.1+1.79  76.4+0,0<C  81.3£0.0"8  76.4£7.4C 82,5174  55.4F1. 7 56.640.08¢  64.0£0.0
ZM8229 73.940. 0 69.0+2. 510 69.0+£4.990 75,141, 78 73.940. 0 77.6+£1.74  27.1£0.08¢ 45.6£5, 2¢F 33.3£1.7F
GR891 71.443.5F 75,141,790 81,3£7.08 78,840, 0« 78.842.5C  82,541.7*A 64,0435  67.7+£1.7¢¢ 69,040, 0F
SC205 73.943.5C  69.0+3.49  69,0£3.59  80.1£1.7*A  76.440.0"P  73,942.5€C 51,740,085  56.7+0.,0°F 53,045, 2
GR4 73.943.5F  81.3+2,5°8 76,442,540 81,34+0.0"P  82,5+1.7A  77.64+1.7C  50.5+1. 7" 61.6+0.0T 60.3+1,78¢
NZ199 71.4£0.09°  73.9£0.0°®  71.4£0.09°  72.7£1.7<C 75,141,744 73,940.0"® 48,041, 77F 51.7£2.5¢F 51.7£2.5F

2.3.2 MEOREHH HME6ALUEFED.6MA
b N AN IO S A S W R i )
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Table 6 Contents of crude protein in different parts of cassava root %

%2 FR 45 Whole root B Flesh Bz Cortex

Variety P Hr B R B kB B E B S Bt B R B

name Head sect Middle sect End sect Head sect Middle sect End sect Head sect Middle sect End sect
SCY 6.540. 140 4,440, 3" 3.97+0. 386 5.540,0°F 3.840. 00 2.4=+0.01 18.2+1.8"A  16.6+0.2"% 12,240, 9
ZM8229 5.340. 140 3.3+0. 1% 3,140, 186 4,340, 0°F 2.8+0. 10 2.2+0.01 27.740.9*A  11.24+1.1"% 10,740, 3«
GR891 10,940, 190 7.4+0.1F 6.5+0. 386 8,610, 4°F 5,840, 5 5,040, 21 33.3E6.6%  23.9+1, 7 18. 542, 4¢
SC205 4,940,290 4,6+0.17F 3.6+0.086 4,840, 2°F 2.840. 101 2.4=+0.01 11.6+0.54  10.6=+0, 3P 8.0+0,2¢
GR4 6.9£0. 090 3.740. 4% 3.1£0. 086 6.2£0.1F 2,940, 0" 2.0£0.01  23.5£0.74  15.2£0.7"8  12,8£1. 8
NZ199 5.640, 140 4,340, 1 3,510, 186 4,040.0 2,640, 10 2.540.01 23.8F1.72A 17.34+0, 78 16. 840, 4<¢

2.3.3 TEMEREsHK MR TAILUFL.6 M R 3 BIAy Al P bE bR 8 B R 2 s Rk

AR BT A Y B AT M T o o i)
Jgo4. 5% ~11. 6%, 3. 6% ~ 10. 5%, 5. 2% ~
15.2% S T PEE R A BOE A 1. 2~2. 2

B RINE e > >N, H 22 IR 3k K
Vo, R R EM R CER L E Rk R
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EYUAR T R D RO AR e > e > E A
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Table 7 Contents of soluble sugar in different parts of cassava root %
%2R 4% Whole root BN Flesh B Cortex
Variety S Bt Bt B B B B kB B B
name Head sect Middle sect End sect Head sect Middle sect End sect Head sect Middle sect End sect
SC9 5,440, 08¢ 6,740, 2 6. 740,390 3,60, 30 5.5+0.1F 6,040, 5 5,840, 2¢F 6.8+0., 4" 7.940, 394
ZM8229 5.4F0.00 6,840, 2F 8.3+0.19>  5.0%0.1" 6.4£0.18%  7.040.0°®  10.9+0.1<¢  11.0£0.1"8 15,240,420
GR891 4,540, 1T 5.340.008 5.240. 2< 4,540. 0T 5.140, 30 4,640, 0°F 5.240. 1< 6. 640, 124 6. 640, 324
SC205 8.1£0.0F 11. 60, 24P 8.1£0.1F 6.8+£0,0M 10,540, 2¢F 7.540.2¢%  14,340.3aA  13.0%0.0¢ 13.5£0. 18
GR4 7,740, 0F 7.6+0,4F 9.5%£0, 440 7.340, 086 7.240. 00 5,440, 11 10.540.0"8  10.3£0,0C  11.6£0. 64
NZ199 9.340, 440 9.0£0. 1¢F 7.040, 101 8.840.0 7,440,186 6.8+0.11 11.840.2"®  10.6+0.2<C 12,540, 427
2.3.4 mMUAKERE;HK WBMRSHLUEM. A  HIFIHF LW BAF A B — 0 AR E R 5T #E k.

SR 4 SR R R AT 4 B O By o
2.3%~5.1%,1.6%~2.8%,8.4%~19.3% , 2 fiz
AR EERNN 3. 4~7. 5. KW E
B> >EmE, Rkl EE K, WES
— AR Ak R 3 B L A 4
OB AR A K 20 Rk B B 3 KO R S AR

EREBEWﬁﬁﬁﬁ%%ﬁJ@£%ﬁ%&>*
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Table 8 Contents of crude fiber in different parts of cassava root %
R & B 4% Whole root BN Flesh i Cortex
Variety S Bt LilEs B B B J Bt kB B B
name Head sect Middle sect End sect Head sect Middle sect End sect Head sect Middle sect End sect
SC9 4,640, 390 3.3+1.0F 3.540. 1< 2.4+0. 16 1,940, 201 1.840., 41 17.540. 0% 14.240. 08 11.340. 0
ZM8229 5,140,140 4.340.4F 4,940, 0°F 2.8+0. 286 2. 640, 201 2,640,200 19,340, 094 18.5+0, 008 17,440, 0<C
GR891 3,240,140 2.840, 2°F 3,240,140 2.540.0 2.3+0. 156 2.540.2F 9,140,024 8.5+0, 208 8.4+0, 1
SC205 3.7+0. 0P 3.340.3T 3.6+0. 2¢E 2,640,126 2.5+0, 100 2.540. 10 14,140, 227 10,340, 3B 10,140, 2¢<¢
GR4 2.9+0. 3P 2.340.4F 2.840.5¢F 2,240,186 1.6F0. 41 2.0£0, 20 12,940, 324 9,940, 28 8,840, 4<C
NZ199 3,040, 24P 2.640.1F 2.8+0.2°F 2,240,156 2,040, 10 1.940, 17 10,340, 02A 10. 142,008 9.8+0. 1
2.4 K%ﬂm%%ﬁﬁmﬁ%ﬁ B IR G s MLAT 4 o = oy BUTE B Sk B S

2.4.1 TR AR FE R R AL ) 0 A48 K

$%9ﬂ%%h¥%ﬁﬁﬁ§5ﬁgﬁﬁ&&
S PR TEAEERSCE RNk bR 3 Bz my
S P 3 I 3 R O s KL YE M T A R A B
FEE RSk b R 3 B ) M S A I 3 O AH OG5
LR B A Sk b R 3 B R R A

B v B 5 R Bz ] 4y i) 5 B A 3 R A 3 DR A O
T R > B SR RS RSk BE S Sk B P B
5B R B R BLZ A B AR R B AR OG s M
A SINCIRGE XD o8 @i A SRS 3 e I LR SR
S B Oh /B BB FIEMK.
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Table 9 Correlation analysis of each nutrient in different parts of cassava root

A Flesh & iz Cortex N 52 |7 Flesh and Cortex

R S S/ Be h/RB k/RE S/ B h/RE k/RE 3K/ 3k B h/hBe R/RE
Nutrient Head/ Middle/ Head/ Head/ Middle/ Head/ Head/ Middle/ End/
Middle End End Middle End End Head Middle End
sect sect sect sect sect sect sect sect sect

F ¥ Jf Dry matter 0.884" * 0.892*~ 0.917** 0.974** 0.996* * 0.967"* 0,944 "> 0.905* 0.846*
Bfﬁﬂﬁ S [B-carotene 0.847" * 0.657* 0.691** 0.907 > * 0.945"* 0.826" * 0.568 0. 375 0.373
MIEH Crude starch 0.246 —0.294 —0.234 0.872"* 0.872"* 0.947 " " 0.513 0.771 0.543
4 H Crude protein 0.907 " * 0.921** 0.801** 0.649* 0.865"* 0.654~ 0.527 0.834* 0. 685
] K% Soluble sugar 0.504 —0.357 —0.006 0.989"* 0.907**  0.894**  0.733 0.882" 0.294
HLET4E Crude fiber 0.671" 0.566" 0.779"* 0.723** 0.596" 0. 240 0.623 —0.092 0.595

e AR B FMIKT(P<<0.05), % * fLF M 3 P K- (P<<0. 01

). F 10~11 [,

Note: * represents the significance at P<C0. 05 level,while * % represents extreme significance at P<Z0. 01 level. The same for Table 10—

11.
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Table 10  Correlation analysis of nutrition in flesh head,middle and end

R AL Ll ¥ix TH pEIE MR HELYE A3 Gikis| CIRERER
Part of fiesh Nutrient Dry matter p-carotene Crude starch Crude protein Soluble sugar
F ¥ 5 Dry matter
B3 NZE B-carotene 0.923**
3.3 M IE K Crude starch 0. 431 0. 431
Head H#L%E 9 Crude protein 0.013 —0.097 0. 489
TR PERE Soluble sugar —0.651 —0. 383 —0.434 —0. 442
HLEF4E Crude fiber —0.015 —0.339 —0.078 —0.086 —0.527
F ¥ 5 Dry matter
B3 N Z B-carotene 0.915"
3 M IEH Crude starch 0.029 —0. 200
Middle HLE 4 Crude protein 0.232 0. 201 0. 266
T %A Soluble sugar —0.485 —0.196 —0.082 —0.618
HLET 4 Crude fiber —0.424 —0.191 —0. 666 0.074 0.236
F# B Dry matter
BTHE N F B-carotene 0. 847"
B HLTEH Crude starch 0.612 0.833*
End KL 14 Crude protein 0.044 0. 262 0.535
¥R PEE Soluble sugar 0.341 0.077 —0.299 —0.652
M 41 4E Crude fiber —0. 681 —0.430 —0.078 0.361 —0.223
xR 1l AEBEZFEEL D .EREFRBSBENEXESH
Table 11  Correlation analysis of nutrition in cortex head, middle and end
AL IRy TH B pFE MR HLTE By HEH QIR dR
Part of cortex Nutrient Dry matter [-carotene Crude starch Crude protein Soluble sugar
T ¥ i Dry matter
B N Z B-carotene 0.741
S HEH Crude starch 0. 466 0.420
Head ML Crude protein —0.270 —0.795 —0.022
T BE Soluble sugar —0. 585 —0.012 —0.492 —0.542
HLET4E Crude fiber —0.171 0.201 —0.673 —0.315 0.094
T#¥ i Dry matter
ﬁﬁﬂfﬁ N& f-carotene —0.025
R HLTEH Crude starch 0.229 0.379
Middle ML 9 Crude protein 0.261 0.051 0. 700
Y5 PEBE Soluble sugar —0.556 —0.116 —0.516 —0. 813
M 41 4k Crude fiber —0.076 —0. 246 —0.778 —0.543 0.092
F ¥ 5 Dry matter
ﬁ-ﬁﬁfﬁ N2 [-carotene 0.693
= M IE K Crude starch 0.592 0.401
End ML 1 Crude protein —0.010 0.497 0.474
TS Soluble sugar —0.705 —0.607 —0.879" —0.536
ML 4E Crude fiber —0.314 —0.203 —0.857* —0.448 0.533
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