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Table 1 Chemical composition of starches from different varieties of potatoes
il w5y (B i I 14 P REE

Varielies Ash % Proteins % Lipiel# % Phosphors/ %e Amyloses %
3 2 Zhongshu No., 3 0. 2120, 01e 0. D860, 00h 0. 12220, 03h 0. 4900, 01h 25. 4+0. 20bed
i 4 5 Zhongshu No. 4 0,230, 024 0. 02620, (e 0.093+0. 02¢ 0 627 £0. 00 25,2200 M6del
8 5 B Zhongshu No, 5 0. 2820, 0le 0. 054+0, 00d 0. (7420, 034 0, 6250, Mde 25, 501, 40hed
8 6 5 Zhongshu No. 6 0. 2620. 0de 0. 06320, (e 0. 0990, 05¢ 0.493+0. 01h 26. 820, 24a
38 9 5 Zhongshu No, ¢ 0.24£0, 01d 0. 0180, 00ij 0. 17240, 0da 0. 5100, 02gh 26. 010, 42h
18 11 %5 Zhongshu No. 11 0,230, 034 0. 09220, (Ma 0. 1210, 03b 0. 70720, (2he 23 62031z
13 5 Zhongshu Ne. 13 0. 310, 03a 0. 030x10. 00h 0. 11820, 02h 0. 5710, Olef 22, 8+0. 21hed
1815 5 Zhongshu Ne. 15 0.30+0. 01h 0. 039=0. 001 0. 143+0. 03h 0. 61320, 02de 25.320. 2Bede
I 17 55 Zhongshu No. 17 0. 340, 02a 0, 03520, g 0, 09620, 03 0, 707£0, (dhe 24, 7+0. 25ely
i 18 % Zhongshu No. 18 0.3520.01a 0. 0200, 00 0.073+0. 034 0. 5580 04l 25.9+0. 18w
119 %5 Zhongsho No. 19 0. 210, 054 0. 0180, 00ij 0. 1190, (b 0. 6950, Olc 24, 7x0, 30efg
U 205 Zhongshu No. 20 0. 23£0. 03d 0. 039=0. 007 0. 0960, 02¢ 0. 9360, 01a 22.9£0.11h
13 21 45 Zhongshu No. 21 0. 200, 02e 0. 03620, Mg 0.072+0. 014 0.902+0. 02a 22, 1+0. 35
i 22 %5 Zhongshu No. 22 0.2720. 01c 00, (11620, (K0 0. 049+0. Ol e 0. 755£0. 06h 23.5£0. 44h
I 26 45 Zhongshu No. 26 0.25+0. 03¢ 0. 04620, 00e 0. 0470, 02e 0. 708 =0, 00be 25,320, 27

i AW R R A AR A 2R B (P<0.05), TR

Note; Different lowercase letters indicate significant differences at 0. 05 level among different varieties, The same as following.
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NIRRT I {1 A 25, 92% ~ 30. 60% , B 1148
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Fig.1 The optical microscopy|( A) and scanning electron microscopy(B) of starches from different varieties of potatoes
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Table 2 The granule size distribution of starch from different varieties of potatoes
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A EF Varieties o/ m gy pm gy pm D[4,3]/pm D{3,2]/um
h 3 5 Zhongshu No. 3 29. 3120, 68h 63. 4610, 99h 102, 45+ 1. 48h 63. 3320, T4g 44. 670, 78h
a5 Zhongsha No, 4 37.10=20. 21de 69, 940, 4504 109, 95=0. 49ef T2, 8420, 02ed 53 111 0le
I 5 2 Zhongshu No. 5 394940, 30he T6. 470, 10a 125, 40+ 1. 13h 80. 34£0. 28a 57.57+0. M4a
18 6 5 Zhongshu No. 6 35,2640, 121 T0.51£0. 25ed 113, 70£0. 85de 73 82+0.37c 51.0220. 16de
13 9 B Zhongshu No. 9 31,3120, 57g 65. 860, 690 106. 501, 84 68. 52+ 1. 05ef 47.631. 446y
g Zhongshu Na. 11 35 060, 341 T72.76+0. 34hL 126. 45+1. 34h 77. 660, 59L 54, 87+0. 40h
3% 13 %5 Zhongshu Ne. 13 28.5720. 01h 64. 43£0. 15gh 103, 000, Digh 66, 49+0. 18ig 44. 7420, 16h
i 15 5 Zhongshu No. 15 34,9740, 541 T1. 84+ 1. 10 117 70£2. 400 751621, 24¢ 52,6820, 41ed
T E Zhongshu No. 17 38,201, 32cd T0. 0d£1. 25¢d 112, 95+2. 90de T3, Baz2, l4c 52, 400, 54ade
hiE 18 5 Zhongshuy No. 18 40, 75+2. 29h T6. 7642 924 131, 00£4. 10a B2 0623 08a 58 27+0. 6da
3 19 5 Zhongshu Ne. 19 44, B8x0. 83a 75. 82z0. 14a 124, 8040, 99b 80. 4920, 17a 58, 060, 28a
188 20 % Zhongshu No. 20 35, 7440, 420 69, 53+0, T2de 114,90+ 1. 27ed 73.54=0. 81¢ 50, B9+0. 45¢
hE S 7 Chongshu No. 21 32,700, 02g 67, 590, 19ef 106, 6520, 071z T0. 3920, 14de 49, 200, 081
b 20 5 Zhongsho No. 22 35 08+0. 197 653900 47[zh 113, 80+0. 28de T0. 6120 4Tde 48 50=+0. 211
1% 26 2 Zhongshu No. 26 31. 0420, 18g 65. 4020, 10fgh 97,9520, 27i 67. 16+0. 18f 46. 4820, 14g

SRR R, 6.26 g- g AR RERIRZIE 43
ST T FAE b OB A K rp Rl i | ¥ 2R 0 ik
YIS (K MRS AR 111 | R S S B 2 1) A AR
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PR 3 TR, AN [l it o s oy A A S S R T
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Fig.2 Water solubility and swelling power of starches from different varieties of potatoes
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Table 3 Thermal properties of starch from different varieties of potatoes

f Rl Varieties T./C T/ T./C AHA( g™
3 5 Zhongshu No. 3 64, 41+0. 12b 66. 9620, 020d T0. 330, 13hed 13.05+1. 13a
8 4 5 Zhongshu No, 4 63. 58+0. 07ed 65, 910, 14e 68, 690, |6lzh 12. 050, 64ab
18 5 5 Zhongshu No. 5 63, 910, 04l 66. 5240, 11de 69 4420, 09def 11. 0121, 05ah
65 Zhongshu No. 6 63. 32+0. 03¢ed 6. 17+0. D6e 69, 2320, 07 defg 8.5320. 65he
185 9 5 Zhongshu No. 9 63, 65+0. 52hed 66. 38+0. 53]« 69 4720, S6clel 11. 87+0. 29ah
115 Zhongshu No. 11 65, 500, 97a 67. 770, 79 71.051. 19be 7. 2114, 65¢
8 13 5 Zhongshu No. 13 65. 2320, 03a 67. 8420, 011 T1. 2120, 08b 11.87=1. 6Tab
#1545 Zhongshu No. 15 62, 9610, 27de 66, 240, 0d4de 69, 920, 05de 10, 770, 20abe
18 17 5 Zhongshu Ne. 17 63, 030, 09de 66. 01+0. 09 69. 53+0. 30del 9. B7+2. 02ahe
HE 18 5 Zhongshu No. 18 61. &40, 141 64, 49£0. 02 67, 870, 14h 10. 75£0. 65abe
8 19 5 Zhongshu No. 19 63, 610, 00hbed 66. 4240, [5de T0. 04200 00ede 12.02£0. Tlab
1 20 45 Zhongshu No. 20 65. 55+0. 57a 68, 69+0. 67a 72. 54 %0, 50a 13. 49+0. 97a
21 5 Zhongshu No. 21 63, 970, 29he 66, 950 36cd T0. 02+0). 36cde 11. 620, 26ab
FHEE 22 45 Zhongshu Ne. 22 64, 51+0. 14b 67. 4920, 0dbe T1. 340, 23b 12. 1920, 16ab
U 26 5 Fhongshu No. 26 62. 3920, 16e 65, 07+0. 23( 68. 2620, S1gh 11. 8422, 13ah

Wil RN FERYBE R iR 22, M 18 SRy b ) iR
HE(61. 44°C) WITEIE(HIRLEE (64. 49°C ) AT L2 113k
HE (67.87°C) e fif, o8& 11 5 89 81 1k 4% (A 2 I

(7. 2T,

2.5 AFE&RMHSEFT RN T

W 4 B  ASTR] il B Sh 9% S50 B O M AL A5 1 2

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved
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B SR B SN EA X ARG
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F2 G M0 480 el T8 o ey R (S e L, F
FHETER R R RO A X, i 6 S
(BB B (3 220.4 BU) , %) H AR 1b i F2 v i ik
TR . TERFEER SIRAVE R, D w8 e R 5
A i e B 4 22 ) 8 B S A R R ELVE R
W, 5 R R T R, K 300 R AR O 0 A
PEUS MR I AT L R S R A R IR S T Y B
YIHE S, AR S B iE R b, h 19 5 A5 7

F(2099.3BU), Wi 6 S asRERIEO
002.2 BU) . Ar A {81 8 w5 {1 6 B Fnde 73 &6 BE i 220
A LA ok e R AR 7 i A 08 A T 0 BT R o N o 1 R
RS, H (R R, B BE R B 1 B B B RE ) RN GE
Brgpo Bt 2 AR SR R, ¥ e
L0 A AIB IR S (2 218. 4 BU) , BRBI% e 8 (4 B BE R

fif ey b 3 10 5 B9 A R E IR (514.0 BU) .
[ A= {0 B MT&%E{I?@WFE‘E"&MERﬁﬁ,ﬁ{E

Hos RIS W R M, A BB L AN S
BIER, P E 1 a#]ﬂjzﬁ'{%rm(iisﬁl.] BU), &
6 S A e A {H R (401. 0 BU) .

T4 FERMHDSHERBHOBLSESH

Table 4 Pasting properties of starch from different varieties of potatoes

i HER R HE U (T HE e 15 i FE EEE i i L (14 {H
Varielies Pasting temperatures T Peak viscosily/BU - Trough viscosity /BU  Final viscosity/BU Breakdown/BU Sethacks/BU
1 3 5 Zhongshu No. 3 65, 9+0. 23a 2 705. 1+8. 2¢ 1 500, 2419, 0F 2100, 1+42. OF | 205. 1+18. 3e 600, 324, 5F
i 4 5 Zhongshu No. 4 65, 5+0. 104 2 723.5+18. 5¢ 1 206 4+21. 24 1 732, 0+22. 3h 1 523.2+20. 24 532. 445 6g
18 5 5 Zhongshu No. 5 65. 520, 124 2723 513 4¢ 1 200.2£11, 3i 17325217, 2h 1 523, 035, 1d 532,519, 1g
H145 6 45 Zhongshu No. 6 63, 2=0. 09he 3220.4x11. 6a 1 002. 222, 5j 1 403, 6x£20. 1i 2218.4+12.0a 401. 0£10. 3h
18 9 5 Zhongshu No. 9 65 8+0. 21a 2499 3+13.0d 1 296. 0+17. 2h 1 998, 3£32. Og 1 203. 7+25. Je T02. 2+8. 6c
TR 11 5 Zhongshu No, 11 67, 820, 204 2517, 510, 1d 2 003, 6221, 5h 2 B87.0£26. la 514,016, 51 884, 126, la
P13 45 Zhongshu No. 13 66, 620, 15a 2522, 615, 7d 1 746, 7£12. 2¢ 2411.0+18, Oc 776, 529, Zh 663, 0+3. 5d
8 15 45 Zhongshu No. 15 65, 4+0. 164 2910, 6+14. Oh 1 951, 3+9. 2¢ 2 702.4+27. 5h 959. T+ 14 4y T51. 2+8. 6L
T8 17 5 Zhongshu No. 17 04, 70, 19ab 31449 7+14. 5a 1 750, 2+15. Oe 2 450, 5+£32. 3e 1 399 3+£20. 6 T00. 323, 2¢
I 18 5 Zhongshu No, 18 64, 210, 13a 2 831,612, 4¢ 1 BOO. 3£ 18, 6e 2492,2+37. 24 1 031 214 1f 692, 811, 3c
18 19 5 Zhongshu No. 19 65. 80, 154 2772 B10 2 2099.3+14. 2a 2 851, 1+9. 5a 673 5+£3. 2¢ T52.5+6.4h
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1 26 4 Zhongshu No. 26 64, 0+0. 154 3095.0+19. 94 | 4. 2+ 14, 5¢ 2 010 0£9. 5¢ 1 695 1+15.2h 610.2=8. 21
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Fig.3 Fourier transform infrared spectroscopy(A) and deconvoluted spectroscopy(B) of starches

from different varieties of potatoes

F5 TERGMDHEEROLIMSEEENIEYN
Table 5 Infrared spectroscopy detection index of
starches from different varieties of potatoes

fhER Varieties 104771 022 cm™! 1 022,995 em™'

1 3 5 Zhongshu No. 3 0. 692 0711
I 4 45 Zhongsha No. 4 0. 730 0. 783
1 5 B Zhongshu No. 5 0. 813 0. 854
i 6 4 Zhongshu No. 6 0. 807 0.828
9 5 Zhongsho No, 9 0,732 0.774
1 11 % Zhongshu No. 11 0.729 0. 782
13 5 Zhongshu No. 13 0. 735 0. 783
1 15 5 Zhongshu No. 15 0. 822 0. 864
817 5 Zhongshu No. 17 0. 797 0. 833
13 18 43 Zhongshu No. 18 0832 0. 858
19 5 Zhongsho No, 19 (. 782 0,813
18 20 5 Zhongshu No. 20 0. 751 0. 798
21 5 Zhongshu No. 21 0. 748 0.814
18 22 5 Zhongshu No. 22 (0. 6RO 0. 723
HE 26 45 Zhongshu No. 26 0. 721 0.752
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Components and Physicochemical Properties of Starches From
Different Zhongshu Series Potato Cultivars

ZHOU Tongtong ™ LIANG Dan™ LIU Wei ZHANG Tingting ZHANG Liang LIU Qiannan
HU Xiaojia HU Honghai®
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Science and Technology, Chinese Academy of Agricultural Sciences, Beljing 100193 )

Abstract ; The compositions and physicochemical properties of starches from 15 different Zhongshu series potato cultivars
were evaluated. The optical microscope and scanning electron microscope results showed a wide range of particle size
distribution of potato starch granules and different morphologies of potato starches. The small granules of potato starches
were ellipsoidal, the large ones were oval, elongated or irregular. The result showed that physicochemical properties were
varied form different potato starches. The solubility and swelling degree of different potato starches were ranged from
25.92% ~28. 74% and 4.90 ~6.26 g-g ', respectively. The onset temperature ( T,), peak maximum temperature
( TJ,) , conclusion temperature (T,) and gelatinization enthalpy( AH) were 61. 44 ~65. 557C ,64. 49~68. 69°C | 67. 87~
72,547, 7.21~13.49 J-g", respectively. The peak viscosity, setback and consistence were 2 499.3 ~3 220.4 BU,
514.0~2 218. 4 and 401. 0~884. 1 BU, respectively. Correlation analysis results showed that phosphorus content was
positively correlated with peak and trough viscosity and negatively correlated with solubility. The average particle size D
[4,3] was positively correlated with the short-range order parameters 1 045/1 022 em™' and 1 022/995 e¢m™',
respectively. 7', was negatively correlated with peak viscosity. The gelatinization temperature was negatively correlated
with peak viscosity and break value, and positively correlated with and trough viscosity, final viscosity and consistence
respectively. The results of this study ean provide a secientific basis for promoting the application of Zhongshu series
potato starch in food processing.
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