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Analysis on Quality Characteristics of Self-bred
Potato Granules of Dashu Series
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(1. Dazhou Academy of Agricultural Sciences, Dazhou, Sichuan 635000, China;
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Abstract: Potato granules were produced from the self-bred potatoes (‘Dashu 1', 'Dayu 2' and 'Dayu 3') by the
Dazhou Academy of Agricultural Sciences and the special processing variety 'Atlantic' potatoes. Through the
comparative study on their nutritional quality, physical and chemical characteristics, processing characteristics and
structural characteristics, the property differences among different varieties were clarified. The starch, protein, vitamin C
and ash contents of 'Dayu 3' were the highest among the three self-bred varieties, and the reduced sugar content of
'Dashu 1' was the highest, reaching 0.56%. In addition, the iodine blue value (7.92) of 'Dashu 1' was also significantly
higher than that of the other three varieties. The solubility, swelling degree and freeze-thaw stability of the four varieties
were not significantly different. The oil and water retentions of 'Atlantic' were significantly higher than those of the other
three varieties, suggesting that the variety could be used for food processing with high oil or water content. The
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minimum gel concentration of 'Dayu 2' was the highest, reaching 7.13%, indicating that 'Dayu 2' had the weakest gelling

ability and was the least likely to solidify in the food system, therefore, it could be used for the processing of semi-fluid

food. Infrared spectra were similar as a whole, and there was no difference in the functional groups contained. Scanning

electron microscope results showed that their particle shapes were irregular, their surfaces were not smooth, and there

were no complete particles in the visible range. The X-ray diffraction pattern showed that the peak shapes of the three

self-bred varieties were similar and all had sharp diffraction peaks, among which 'Dayu 2' had the highest diffraction

peak and the highest diffraction intensity. There are certain differences in the quality of potato granules of different

varieties, and suitable varieties could be selected according to the processing quality requirements.

Key Words: potato granule; nutritional quality; physicochemical property; processing property; structural property

DU A8 TR M T AR b L X, A S BE
M, SAEIRA, PUZE, S E 2 T S R,
PR RAR . e, SRR K
X, &4 e o SR L R RG]
ThES R i ik N T AL BHFA RIS B ks B 4k AR
By R AU U S I = U LI =/ N L [V 6
I paitesm . RS E., Hrh ik 1S
DU 145 Al T80 22 19 2013~2016 4E DU ) 1|45 44 32
e S ARC, IR R A S S AR ALY T
L, ARSI, (U EE T, 77
AESH . BEIEANS, JYEEHIZY T kM s 42
JE RN TH AL = R

2015 4 H Je—5 SO A 4 A AT A
FEaME, TENSBRETHRAET —RHAE
b, FESHEAR S, DR AR AT,
V2R R NEmAe; HRTigt 2R 2Tk
i, wEDMEEACN T, MR A T
ih . VERYIN T R . AR IR B S SR 2
KIAE o BT T 0 4% 2 S Fp IR A7 78 22
SO R AR T F R R B R
WL IR EAD, mEO . IR SRS, AR
DLk N Al B # 0F 5 BE B & 09 3 A S48 5 5L A
SRE 1S GRS M GRS O ERE, N
TR A E SR RPEVE Xt IR, &l — 25T
R H S Y ARy, X EUF Y, A3 3
YRS AR E TR T BRI I T4 LA
SERREME, DLT RS R EL S B LRI A
FIRZI , PEECHEE BN T A0 Al . DASH e bl 7 o
SRS FP RS TRIT & . B AN T AR A A T I

IE A SR X, R g 528 2R 9 Eh AR B b
JUE AN T i gt SR AR A P i s

1 MBS &

1.1 #RIENEE

AR S RS R3S,
K H BN AL B o e 6 e 1L 48 e 1
Mo, SRR RS BT R AR R, LR IR B
2, BEBCOMASRUIMERL, FIRDEH . ZFIRE H AW
YRR B AR, S RTUHE (CK) TR
W5 0.2%F7 R . 0.1% A . 0.15% BTN IR |
o— TE M VA MR 7 500 U/l . 4 % 4 VE b 1 075 T
15 000 U/mL B0 a2 Wl . vedhme . weitk
WARRE H /. EE . REHEE N
AR IEL

TT122-JF2204 53 b KF-, - Ak (Jb50) B
AT HH-6 IR IEK R, i B Y
P ARAE; SCW-1 e, i d B
He A ES A A |l 5 UV-1200 A6 466 R,
WAL FRA ] s NRI0QC (8,251%, Jb 5t Bk v
HeHLAX A PR ] 5 Million—QB B2 /K AL, Million
Iyl SUS020 H i 7 Wi, HAH AR ;
Nicolet IS10 £ #h Y6 1% 4%, € EJE & 11 A A
BRUCKER D8 ADVANCE X Ry K ATHHMYL, FiE [
= /A
1.2 REHE
1.2.1 LAEAH0H &

ThER SRR ARl 25 T 2 S i 2L B 45
ke



-334-

HE S, 36, Hi4l], 2022

122 EFcdum e

KA SR E S I8 GB 5009.3—2016¢ & 5k
EIIE N K A 2 2 B GB 5009.4—2016
CE R 4 B ZE D™ T8 By % i 2 2 B GB
5009.9—2016C & i FPIEM BT )5 34 J50E 7 it
W22 22 B8 GB 5009.7—2016 £ i H A J5O1E () 72 )
TR LY B R E S GB 5009.5—
2016CE S TR AR BRI ) rh LG AR 4EE
Z C A E 2 1 GB 5009.86—2016 £ i IR
IR A0 5 ) 2,6 — SR B MR o 1,
123 &Fnz

S5 oA 1 o €8 25 A0 B 18 S S
BEAHEA T e, W w SRR TR R, R bR
IR BEAT R IE o #5555 4 by 25 50 4l 0 455 7 L
o, SRAG I TINE, BRI E 10 L
SEEIE . THRERES I S22 (AR).

AE= [(L'-1)+ (d"—ap)*+ (b =b;)*

Kb DAEFRIRFE S5 B B2 (L7 = 100) %)
ML =0) 2 o HEREIENGEE(-a)
LT (+a” ) B AL, 4 RHE R % M B S AT
ORE; EEN ORI NS, TR
OIS EC A FMH. AE{EBU)N, FBAR 48 (5
SRR o R ke Sl
1.2.4  #hiE{am g

AL {9 I < 23 BECSBY/T 10752—2012¢ 44 2
A0 Ak ) IS RS B AR vk e . BRI
0.25 g4l T 100 mL BEpRHT, fILA 50 mL 65.5°CIZ5
WK, PREFE GRS, e TRK T 8 A K
5 min FHEE 1 minJ5 38, BRI mLIER T
50 mL A H, AIA 1 mL 0.02 mol/L bR AEE RS
FEZE, LIHIZS FOMRTR, 73K 650 nm T U ERE
e POEE E, IR AR (IBY) .

MLEfE(IBV) = E x 542 +5
1.2.5 LAAZ Ay TARRN T I54F R T ik

(1) A R 55 R B Al o

FRECO.1 g(W)FES T 50 mL B .08, finA
10 mLZEIEKIE Ao WA NI 30 min FERFEEHE,
B0 (4 000 r/min, 15 min), FIFRZFETIE AKE
YIEIEFREE (A), DIEYINIEIKIER HFRE(P)

WARIE S(%) = A/W X 100

N (%) = PIIW x (1-S)] % 100

K. ARRBEOE LIFRZET R KEY R
i, gy WHERRFERTE, ¢ PFRRELE FEDT
TV, o5 SERRMRE.

(2) R AR T B ) o

Z: BRYT AR = 07 3, Bl AR v B
2%~20% =PRI, B TR IR AR K 100°C
L h, PeEBEHE T 4CHE 2 h, Bk e E
B, WA R EIETE, AR /R R
MEARNEHER T

(3) R A

FRELS g B0 (m) F 50 mL .04 (m) A
30 mL BRI, ARG B LEE30CKET
FEFE 30 min, WHIEE E M, B0 (3 000 r/min,
20 min), 7 FWEW, F1E S minJ5FREEOE MTT
TEVI T (ma) o

FrE (g/g) = (mo = mi—m)/m

K mBREDEMYEY R, g m#E
INEDEER, o5 mFRFERRER, o

(4) Rk /I

FREL2 gk (m) T 50 mL .0 (m) W, A
30 mLZEM/K, Fumii e B0 E 30°CK G
EFE30 min, WEIFRE R =, 20 (3 000 r/min,
20 min), F VW, BIE S minJ5FRE BSOS UL
TEYIR T L (ma) o

Fik%(g/g) = (mo—mi—m)/m

A mFRELCEMUTEY R, ¢ mi$k
INEDETR, g5 mFRFERIER, g

(5) e e Pk

FREL3 g BT 100 mLEEAR R, I AZEIE /K BL
6% AW, 100°C/K IS H 72 FE 20 min J5 1%
HEE . FRI30 g(mo) TR A FLE] 50 mL 2.0
Brh, E-20CHPKFE TR A 24 hFEUEH , 40°COK
RS B0 (3 000 t/min, 20 min), FRE FIEWHR
JFE (ma)

FrK#£ (g/g) = mi/(max 6%)

K miFoR RIEWRTE, ¢ mPRNRATL
W, g.



BERYHE SRERMR T — A, 4 M, ®

g, +335+

12,6 LAZEAHEMAFENEISIFR T &

(414N

B DR E RN T 24 h bRk )e, it
KBr F 7y il BORE 5t i R J5 PR T2 AR G844 .
HHEEAE R B BIE B4 000~500 em™, F1H 5 B
4 em™, FHEESHE32F5",

(2)

V5 EH R 2R A AR (R RIS [ 8 FERE AR B
b, ZAMERESE, ARSI TS,
WE 2 Hg . MERIE 15 KV, HL 40 mA, PIHE

16
11 mm",

(3)X-SHELATH

ME SR W40 kV . HLIE 200 mA . 14
TR Af 260 = 5~55°, i1 0.02°, HHEHE
6°/min"%,
1.3 HiEE

K H Excel 2017 3Pk S8 -1 r g8t o0t
el B LISEIIME + ppiE2EE R . R Duncan's :37F
AT A 3R] 2= 5 S 2D 3 (P < 0.05) o

2 HEREGH

21 AEAHORESMETMROH
4 T LB E A 0K 7 =R 3.07%~5.19%

XK A R 4.36%, P IREE1S T IUK A
D T AN 3N AN 5.19% 4 Fh 8 4
Ky RITER & i R B IMKRI R . KPP > “IAE 3
5S> GRS S RE LS, FIHE N T5.87%,
EERE SRR REIMRIC . (R 15 > A2
5> GRFE3ET S SRR, CPEHEN0.38%, %
ERE RS, O RS, F
ZITC 22, ORIV o o o
TFHAL 3R R 0.25%, HE K3 RE RSN
AR REI S BT A 1S Mk
F25 2 H031%, SXFHECORVGEE fedin . 4 Fp
TS A oy 1) B 10 B K 7.08%~9.41% , T3
0 8.42% , (R TH@E/ N2 EAR SR, A
ThER A rh AR A I A A T, RIS N
MR A BN TAYEREAR 22 0 4 P Th 45 B W 1 2 Ak
ECHRN548~844 mg/100 g, “F-YIME K 6.99 my/
100 g, HigiERC T ERIKME BEL1S R
5.48 mg/100 g, I HYJE K3 57N 8.44 my
100 g, 4 FhFhE 2B B 227 4R
AWK A o B 091% ~1.57% , I {H K
1.26%, W T/ NI o3 T i (— ek 0.35% )
R AP DR S . Bk PRSI A
w(FD.

®1 FERMHELBIEMEFTREIN

Table 1 Analysis of nutritional quality of granules in different potato varieties

fn Al K453 (%) TERH (%) M5 (%) HEAB(%) 4 % C(mg/100 g) K53 (%)
Variety Moisture Starch Reducing sugar  Protein Vitamin C Ash

iK% 145 Dashu 1 519+ 0364 64.79 + 4.66 ¢ 0.56 +0.09 a 7.08+0.51 ¢ 548 +0.14d 1.14 + 0.002 ¢
iK7E 25 Dayu 2 3.07 +0.65 ¢ 7090 £594bc  0.41%0.07a 8.26+0.44b 5.840.05 ¢ 1.40 + 0.002 ab
%5735 Dayu 3 441£006bec  7940+4.93b 0.31+0.07 b 893+025ab  844+0.08a 1.57 £0.002 a
KPGVE Atlantic 476 +0.06 b 88.39 +0.80 a 0.25+0.07 ¢ 9.41+0.50a 8.190.05 b 0.91 +0.002 ¢

e AN FRFRRER B (P<0.05), KA Duncan M . FE.

Note: Different lowercase letters indicate significant differences (P < 0.05) as tested by using Duncan's method. The same below.
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Table 2 Analysis of physicochemical properties of granules in different potato varieties

bl 7% Color B (IBV)
Variety I a b AE Iodine blue value
K% 15 Dashu 1 86.60 + 0.81 ¢ 3.15+0.82a 24.07+0.86 a 578034 7.92 +0.05 a
%25 Dayu 2 86.04 + 0.60 ¢ 2.67+022b 23.87+0.55b 6.10 + 0.49 755+0.10b
%35 Dayu 3 91.59+0.39 b 1.19 +0.04 ¢ 13.93 0.1 9.58+0.08 b 6.99 + 0.06
KPG: Atlantic 94.59 +0.09 a ~0.48 +0.02 c 10.88 +0.08 ¢ 15.56+0.10 a 6.15+033d
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Table 3 Analysis of processing properties of granules in different potato varieties

hi TIRIE (%) N (% ) RARBERHRE (%) Fr(glg)  FrkE(glg) Mk (g/g)
Variety Solubility Swelling degree Minimum gel concentration Oil retention Water retention ~ Freeze—thaw stability
%% 1°5 Dashu 1 758 £0.007a  19.96+0.003a  5.73+£0.25¢ 1.33+£0.10b  7.17+042¢ 8.59+0.79 a
A7 245 Dayu 2 736+0.023a 1843 +0.014a 7.13+£0.25a 099+0.14¢  7.73+0.15b 821041 a
k3345 Dayu 3 6.03+0.011a 1742+0.010a 6.33+0.15b 0.63+0.03d 6.15+0.224d 8.11+043a
KPGH: Atlantic 481+£0.009a 1554+0.045a 6.83+0.21b 1.57+0.05a 829+0.28a 7.89+024a
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Figure 1 Infrared spectra of granules in different potato varieties
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Figure 2 SEM of granules in different potato varieties
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Figure 3 X—ray diffraction of granules in different potato varieties
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