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Abstract: Potato starch has attracted much attention owing to its large particle size, low gelatinization temperature, high viscosity, and
strong gelatinization. A total of 11 varieties of potatoes from Heilongjiang, Gansu, and Beijing were selected as the research objects for
comparative analysis of differences in amylose content, starch granule size, thermal properties, microstructure characteristics, viscosity, and
rheological properties among starch made from different varieties of potatoes, as well as correlation analysis between microstructure
characteristics and physicochemical characteristics of different starch varieties. The results showed that Burbank had the highest amylose content
of 16.64%, and the D5 values of different varieties of starch ranged from 59.40 to 323.90 um. Dutch potatoes had the highest initial
gelatinization temperature, peak temperatureyand gelatinization enthalpy, with starch granules mostly circular or elliptic. Longshu 9 had the
lowest gelatinization temperature of 62.27 'C, while the storage moduli of Long 14 and Longshu 7 were significantly higher than those of other
varieties. Dso was significantly positively correlated with gelatinization enthalpy (+=0.596 3) and gelatinization temperature (+=0.502 4), but
significantly negatively correlated with amylose content (»=-0.576 5) and retrogradation value (r=-0.551 8). Among starch thermal properties,
initial gelatinization temperature was significantly positively correlated with the peak temperature (=0.961 0), peak time (=0.733 6), and
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gelatinization temperature (7=0.933 9) of viscosity properties. A significant correlation was observed between the microstructure and
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physicochemical properties of starch made from different varieties of potatoes, thus providing a basis for the processing and utilization of potato

starch as well as potato breeding.
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Table 1 Potato varieties and sources
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Table 2 Different varieties of potato amylose

Hots ML KobE AgRHESE
1 BEZ1F 8680400  12.26+0.07¢
2 FREEE  836+£0.600  16.64+£0.27°
3 R a 6.5740.08  14.76+0.17°
4 #A 27 8.38£0.30¢  12.00+£0.17¢
5 % 14 10.08£0.01°  12.53+0.06°
6 LZ111 11.06£0.11°  14.10£0.15°
7 KEIS 9324007  14.56£0.12°
8 HBETS 92040060  12.58+0.17°
9 LY08104-12  7.53+0.05°  13.00+0.14¢
10 RESS  10.17£0.52°  12.12+0.11f
11 wEE 9.75+0.48b¢  10.96£0.15"
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Fig.1 Particle size distribution of Bourban and LY08104-12
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Table 3 Particle size peak and Ds value of different varieties

e LR s LAR Dso/ym M /jum % 2/um % 3/um % 4/um
1 BRE1F 184.80+£8.97° - -—- 274.83£21.81°  50.48+0.38"
2 A RBEE 61.95+1.52f - - 181.57£7.36° 40.02+0.44¢
3 & A 168.36+7.87¢ - - 265.83£11.24°  44.69+1.47¢
4 FoE 27 76.30+10.11F - - 240.2+6.544 48.37+0.22b¢
5 B 14 61.93+1.50% - - 192.03£6.72¢ 58.58+2.67°
6 LZ111 59.40+2.08" - -—- 123.47£2.30"  46.99+1.54%
7 %95 69.36+8.2612 - - 235.07+£8.55¢  46.11+0.89
8 ®E 75 255.57+11.00° - - 34337+£23.36°  45.36x1.19¢
9 LYO08104-12  119.33+14.52¢ - 758.83  252.93+12.56%  57.90+1.86°
10 kE 85 187.77+1.19¢ - - 324.93+£2.27* 58.14+1.07°
11 wEE 323.90£11.46° 1404.00 723.13 301.03£2.17° 44.48+2.69¢

332



MR B R

Modern Food Science and Technology

2022, Vol.38, No.12

23 #A R

23.1 TR SBZAG £ FIFR

F A4 NANIR] P L SR (AR B[R] — b
TEAS RGPk N [B) R AR o SRR IR SR T 3
AEINHGEFE R A R, B O T ek 1)
FaE PEANPTBE R AGEE /T, WIS B RS T SE i Akt
FE IR TE R SR S5 F BT T e 27, AR 4 ] L
A, AESFEREMIGEE (To). WEEIRE (T)
M Z R B3 . (EFTA M, 280 To ik
&, N 6554°C, B9 51 To &k, N 6125°C, ¥
B i 22 S R 5 A0 ) R e R DL I AL i T 5o il
LA BIR B R, TR 9 S ARG iR
FERUK, XERAADMAEEL, B2 E AR K,
Bp2E 9 SHRIARAXT RN . BRI R ITER K . B
ST LU T, TR NSRS 5 AL,
T, A1 To 15 AR AR A o RIAir 22 S W 305 P I
, TR 9 5 IEE IR AR, a2 E M A
» Yo 27 &%, X5 Monjezi S A LA R —EK,
B BE SR RO R RIBE R, RGP A (3G
2.3.2 Mg Ak AT G RS h

I It

R ABGRTDoR, PO — RS, K2 H

B IR 8] (R SE A, WILIRE L VEAELIR B AL )
EIZHTREAR . WA IR P A BRARR W A ISR R P e
SR TAREG BACI (B R R W e UKL (A
SERIRRIER o R8RS TR O SEAG, (A i A 3
Z I ALTERYES AERE S I RN (5] 18 o AT 54 h i,
HETER S R Z R A B2, BRI Rd AR
YRSt TAEE -

24 BN

B 2 D9 A A it o B 2 S A 1) R R B A
MEFRTELE Y, S E ek BN R, AN
UL [8) 22 57 8 2, 0 [ — A RiORLE AT 1 00 5 1 1 AT
RIGR . N2EFFTLLE, [ A sk
WA, (B ABIERIRREE v T . RN ABL S
BRI R A — b AR R BRI 1 B AN 2R AT
5, Horb R AT RE R B TESR B2 Ak B W 1 52
M%), [ 255 SR TR 1~4 5 FEIETTAN[A] it ot 5 S
K IR T AR TR /N R R T 35 A
;IR R DR 5 AN R el e ) % S e th L
ARMMBHE S . T— B RRAN T R — H XA
sl T A S VROV 45 A6 RIDRL AR 45 4 10 22 5 I S5 04k
PERR ZIRI R R 2

Fig.2 Electron microscope scanning of potato starch of different varieties
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Table 4 Thermodynamic characteristics of different samples

& F#7 24 h 7 E 18h #E 54h
5 A A Ak ;;J/ &(éj i B * ;'? “ZE f}g‘ f(/";\ g To/C T,/C 2 AHAEAHr/(1/g) To/C T,/ C AHr(J/g)
1 RE 15 64.26+0.31¢A 68.58+0.69° 11.22+0.215A 58.28+0.33®  65.63+0.578 1.8620.060B 58.21£0.32:B  64.04+0.23%C  (.68+0.032C
2 AREL 63.89+0.16%4 68.31+0.23% 11.62:+1.15%¢A 55.26+0.19™B  63.95+0.53%B 1440+0:23<B 54.45+0.63C  64.72+41.01"8  1.53+0.09%
3 A a 64.84+0.14%A 68.34+0.16° 11.03£0.31%A 55.21£1.07°B  64.01:£0.49B 1.140.05%8 52.87+0.12¢€  62.97+£0.20%C  1.49+0.01
4 AT 27 63.58+0.36%A 67.01+£0.30 7.31£1.00% 56.13+0.28"C  62.7620.05C 0.72:£0.04°8 58.25+0.98®  63.99+0.52:B  1,00+0.09
5 % 14 62.81+0.36% 66.97+0.354 10.56+0.67°A 55.65+0.33"B  63.88+0.158 1.45%0.048 55.86+0.50%4B  63.59+£0.36B | 45+0.1298
6 LZ111 62.75+0.39% 66.55+0.419 10.67+0.13%A 58.53+0.66"  61.38+1,04%C 0.26+0.02 57.60+0.82%B  64.21+0.47%8  (.47+0.03hB
7 ®EIF 61.25+0.19¢A 64.56+0.36™ 9.36+0.389A 58.29+0.888  64.32:£0.47%A 040-+0.041 56.66+0.58%C  62.73+0.48%®  0.89+0.01®
8 mETH 61.75+0.22¢A 65.3120.60¢A 11.63:£0.297%cA 54.77+0.48C +. 61.88+0.87%C 1.4240.17°8 56.11£0.78B  63.29+0.64%  1.69+0.02¢B
9 LY082104'1 63.09+0.37¢A 67.64+0.39¢A 11.00£0.21¢A 58.02+0.69®  64.39+0.36B 1.99+0.09"8 54.89+1.35%C  63.45+£0.70%B 1 86+0.120B
10 ®ESH 62.96:+0.46" 66.96:+0.26% 11.68+0.52:4 55.71£0.96"B < 65.0120.54:B 1.58+0.02¢B 54.6240.12¢®  62.64+1.28¢C  1.24+0.04F
11 wEE 65.54+0.46% 69.56+0.06 12.39+0.262 54.89+1.138  62.84:0.7148 3.79+0.14%8 51.2240.66"C  60.54+0.24C  3.45+0.11B
E: NEFHEARFIGEFREF, REFHEAR—ITHIFRZEZR (p<0.05).
=5 NEIH RFEFME
Table 5 Viscosity characteristics of different samples

F o4 S AL 19 AR AR RASEE AR 4 {8 WL A

5 (TP)/min (PV)/BU (TV)/BU (FV)/BU (BD)/BU (SB)/BU (PT)/C

1 REZ 15 47.30+0.61° 416.33+3.03 378.03+1.79" 548.03+1.35¢ 38.23+1.08" 169.75+1.85¢ 68.63+0.93%®

2 HRBER 51.20+0.56° 484.67+2,02" 461.78+:2.01¢% 641.67+1.041 23.45+0.931 180.53+2.03f 67.80+0.60b

3 e 44.51£0.03¢ 648.02:+2.34¢ 560.38+1.82¢ 798.05+1.21° 88.05+0.59° 238.64+1.98¢ 67.50£0.500<

4 RAF 27 46.46+0/430 512.54+2 568 451.67+2.06° 682.00+1.38° 57.47+0.83" 227.594+2.374 66.27+0.85¢e

5 % 14 43.16+0.70% 561.00+2.12f 465.09+1.924 721.28+1.27° 98.65+1.24¢ 256.75+1.75° 65.33+0.55¢f

6 LZ111 42 .46+0.72% 666.00::2.43% 506.54+2.65 810.56+1.82¢ 160.39+0.92  304.64+1.46° 64.04+0.85"

7 %E 95 41.33£0.45° 713.67£2.51° 495.33£1.51° 807.33+1.03¢ 219.25+0.51*  312.54+0.63° 62.27+0.60¢

8 75 43.36:0.57 594.33+1.519 496.67+1.97% 741.48+1.61 97.38+1.64¢ 244.58+1.18° 64.73+0.67¢f

9 LY082104'1 42.19+0.72¢f 577.67£2.51¢ 445.23+1.67° 642.28+1.27° 133.73+0.74¢ 197.92+1.52¢ 66.06+1.15%

10 ®ESF 42.10£1.01¢f 594.02+1.544 462.67+2.54¢ 699.06+1.58¢ 133.85+1.63°  237.64+1.86° 65.43+0.46°

11 mzE 50.78+0.30° 463.67+2.491 417.24+1.99¢ 554.83+1.52¢ 46.90+0.76¢ 136.94+1.17 69.60+0.86°

E: ARFERER—FNIHIENE R
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Table 6 Correlation analysis of structural and functional characteristics of different potato varieties

.£ (k— E-!zé‘ o .;Er R ) JA . K N 7 R " e N=4 ek A 2k "‘
E_%tk Deo fi RA B T AL P BALA BRI SAM IR FJ:%’: %«%n:%% R
# )4 14 i3 )4 ® ® ¥
HEERH 1.000
Dso {5 -0.576 5%  1.000
2 45 AL R
RAEIIE 1666 04141 1.000
i3
VAR 01460 03594 0.961 0% 1.000
AL KR 0.000  0.596 3* 0.304 7 0.416 7 1.000
YA B 18] 0.0419 02919  0.7336%*  0.7305** 0.2397 1.000
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