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Optimization of Preparation Process for Purple Potato Granule

HUANG Hong-yuan, LUO Er-bo, QIN Li-kang*
(College of Life Sciences, Guizhou University, Guiyang 550025, China)

Abstract: In this work, we optimized the preparation of purple potato granule for minimizing free starch content and maximizing
pigment retention. It was found that the appropriate preparation process involved two-step cooking and subsequent backfill
pulverizing. The optimal two-step cooking conditions were precooking in 30 X 10¢g/mL CaCl: solution at 70 “C for 28 min and
then cooking for 32 min. The optimal backfill pulverizing conditions were backfill in a proportion of 1:2 followed by emulsifier
addition at 0.3% and stirring for 2.5 min. Purple potato granules of 80, 100 and 120 mesh in granularity were prepared under the
optimized conditions, and a comparative analysis was carried out on their color difference (A E) values and iodine values. The
purple potato granule of 80 mesh showed the lowest free starch content and the best color retention.

Key words: purple potato; granule; processing technique
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Fig.1 Effect of two-step cooking conditions on A E value of purple

potato granule
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Table 1 Physico-chemical properties of purple potato used in this study
Hh FER i /(9/100g) B /(9/100g) TS /(9/100g)  JEUBE T /(9/100g)  VC B /(uglg) SERIKCEE fem
e JEREEEE ) 15.66 + 0.87 2.90 + 0.07 24.70 £ 0.47 0.03 + 0.52 3.52 + 0.00 73.47 £ 1.50
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Table 2 Coded values and corresponding experimental values of the
optimization parameters used in orthogonal array design for two-step

cooking optimization

[EES
AKF ARERERES B TE C TN D %#&
(10%g/mL) W /C &) /min i} 18] /min
1 10 66 24 20
2 20 68 28 24
3 30 70 32 28
4 40 72 36 32

3 RADHREFRAN _RBZEXTARREITRER
Table 3 Orthogonal array design and results for two-step
cooking optimization

W AN BWIA  CHIR DX =% i
5 PR W I [k] I i) 4 8
1 1 1 1 1 1 9.71000
2 1 2 2 2 2 8.57720
3 1 3 3 3 3 4.24026
4 1 4 4 4 4 11.90873
5 2 1 2 3 4 8.74613
6 2 2 1 4 3 5.12553
7 2 3 4 1 2 7.87260
8 2 4 3 2 1 13.74613
9 3 1 3 4 2 7.96293
10 3 2 4 3 1 6.55913
1 3 3 1 2 4 3.72806
12 3 4 2 1 3 6.60160
13 4 1 4 2 3 11.25200
14 4 2 3 1 4 10.52933
15 4 3 2 4 1 5.99906
16 4 4 1 3 2 14.99906
ks 8.609 9418 8391 8678 9.004
ke 8.873 7698 7481 0326 9853 . .. . ..
ks 6.213 5460 9120 8636  6.805
AsBsC2Ds
ke 10695  11.814  9.398  7.749  8.728
R 4.482 6.354 1917 1577 3.048

1 3 AT, 5 M A 1) 2 K TR 2R M Ay T i
& > F G LR [ > T I ) > ZE & ). KA R
SEURE A By IR 75 A8 IR B AR A AT R T K S 30 X
106g/mL. TR 70°C. AN A 28min. ZE3 I [A)
32min.
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Table 4 Coded values and corresponding experimental values of the
optimization parameters used in response surface analysis for backfill
pulverizing optimization

K —1 0 1
Xo FUALFIAS I £ 1% 0.2 0.3 0.4
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Table 5 Experimental design and results for response surface analysis ]
! .. L b
for backfill pulverizing optimization =
- K KT AR
ECTRsE — —
Xt Xz Xs PR TOME 2N
1 -1 -1 0 8.6494 89413 —0.2919 S. o0 )
2 1 -1 0 75230  7.5227  0.0003 % 0-290 o, %% %% 0
3 -1 1 0 8.1011  8.1014 — 0.0003 7{% ° L %—ﬁw;ﬂmi%;
4 1 1 0 8.1940  7.9021  0.2919 A
5 -1 0 -1 8.8482 87256  0.1226
6 1 0 -1 7.8612  8.0309 — 0.1697
7 -1 0 1 101011 9.9314  0.1697 1.00 Wi {1
.00 34—
8 1 0 1 8.8856  9.0082 — 0.1226 ,
9 0 -1 —1 8.5062  8.3369  0.1693 » 0504
10 0 1 -1 87217  8.8440 —0.1223 =
11 0 -1 1 10.2881 10.166  0.1221 0004
12 0 1 1 9.0288  9.1982 — 0.1694 . —050
13 0 0 0 7.1616  7.5484 —0.3868 @
14 0 0 0 75112  7.5484 —0.0372 -1.00 r
15 0 0 0 76738 75484  0.1254 020 0.25 ) 030 035 040
16 0 0 0 7.8184  7.5484  0.2700 A FLALTIE
17 0 0 0 75772 7.5484  0.0288 a FLALFI I el o) e

# 6 [EFEETy 241
Table 6 Variance analysis for iodine blue value of purple potato
granule with various backfill pulverizing conditions
TIERIE P Al By F {8 Pl BN
X1 131 1 131 15.64 0.0055 *x

X2 0.11 1 0.11 127 0.2974
Xs 2.38 1 2.38 28.48  0.0011 *x
X2 0.13 1 0.13 1.60  0.2469
Xa? 0.64 1 0.64 7.66  0.0278 *
Xs? 6.04 1 6.04 7215  <0.0001  **
X1Xe 0.37 1 0.37 444 00731
XiXa 0.013 1 0.013 0.16  0.7046
XoXa 0.54 1 0.54 6.50  0.0382 *
B 11.93 9 1.33 15.84  0.0007 o
B2 0.59 7 0.084 =
RAUME 0.35 3 0.12 1.91  0.2687 =
o #
iR e 0.24 4 0.060 =
¥l 12.52 16 .
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Table 7 Quality comparison among purple potato granules with various particle sizes

Wiedl  EPEEME) WU

AP %

Ky & 1%

VR 1% KOyERI%  WOKIERU(glg)  FRihAE) ((g/g)

80 H 45.3747 £ 4.37°  7.4786 * 0.46°
100 H 61.1173 +7.35° 10.1718 & 0.51°
120 H 75.235 4+ 2.86*°  15.9021 + 0.95°

2.5767 + 0.10°
2.2867 £ 0.05°
2.1233 + 0.08°

4.05 + 0.00* 2.8167 £ 0.04*° 5.62 + 0.00*
4.10 = 0.00* 3.5133 +0.29° 6.15 £ 0.00°
4.36 £ 0.00° 3.0500 + 0.13° 6.95 & 0.00°

1.7376 £ 0.08%
1.9012 £ 0.04°
2.0731 £ 0.10°

3.0630 + 0.09°
2.8882 * 0.04°
2.8449 + 0.17°

e BB R FRAS A 7 B OR % 7 35 (P < 0.05)
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Fig.5 Response surface and contour plots showing the interactive effect
of three backfill pulverizing conditions on iodine blue value of purple

potato granule
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