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Abstract: Dongnong 310 is an indigenous potato variety suitable for whole powder processing. Herein, mashed potatoes prepared using
Dongnong 310 and Atlantic (introduced for potato flakes variety) were compared in terms of nutrients, texture, volatile flavor compounds, and
sensory evaluation. The results showed that the content of dry matter, protein, and starch of Dongnong 310 potato flakes were lower than those
of Atlantic potato flakes. Regarding mineral elements, the calcium content was lower, whereas phosphorus, iron, magnesium, and potassium
contents were higher in the Dongnong 310 samples than in the Atlantic samples. Water absorption was lower in the Dongnong 310 sample than
in the Atlantic sample. The two potato flakes had the same lightness but Dongnong 310 was yellower and greener. When the same proportion of
potato flakes was added, the hardness and cohesiveness of Atlantic mashed potato were more similar to those of mashed potatoes made
commercially, whereas Dongnong 310 potato had a softer texture and lower cohesion and was more palatable. Gas chromatography-mass
spectrometry analysis showed that Dongnong 310 was the key aroma substance of potato because of its high content of aldehydes and low odor
threshold, and thus had a greater impact on the intense flavor. Mashed potatoes prepared from Dongnong 310 potato flakes were richer in
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nutrients, had more intense flavor and softer texture than those prepared from Atlantic potato flakes. A slight increase in the proportion can lead

to a texture similar to that of commercially available mashed potatoes, which is suitable for processing into mashed potatoes.
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Th¥ % (Solanum tuberosum) X4 5., VR,
T EARTF /AN KRR K 15 U KRR A
P, R—FERRA R AT EEIE. DREAe
W FE B Ve HUER RORLR, 8 RN AL ],
K. Wb tERE R, TR ESEEED. Tt
WESRALRRIR I DRI, R AR FE 2R T
fhZ =, R AR IR SRR, D At
A ARy R A, AR PTARE A5 70 Rk A4
I CRRCE PRI NS Bl Bikid
MR PIRTIR T2, P22 RRR. HIekx
FRE TR TZER, 2SR,

L EETCA AT A ELEGR. 56%
2k o) PRE (R i e, 22 LEd,
S bR EVRAT (1) 2 PR IR DR it J5Rk, 7R i
T N HZ 2. DRESIM TR SR

RIS R S8 7 XA+ B TP AT ket .

T YR AR S BE R LA T R 5 A
BHRGH, PITEPEIRE I, 2R RE T
B, HATEGRIWAERS T YIZMm B, A&
SN0 ksl 1 T3 B7L | Aty w5 A - 354
R EICRY, IR SRRy - ey, B
W snAOK S AIBI AT . Hidg b TR s S 4
Ky R BB KA CRIET2EF, 1978 51 A
RED, HUEE RS (1980 fEE KE R, 1987 4F
MG 5 R ERRFD, B AT AR A i G
TR AP = BERR VU . S Wl AR Ak
3107 CHESS NEEZ 2015004) &R E R IbLL
KLU R (R TR N BREART Ns TR G
RURRIEFIRAAER) ASCRFAZ ML, TSEEl 4t J5Rk
2 1t el EBRESNDRERFNET 5%
AR K 5 Y N T BT IR KT A7

BTN H B LLRVEEE SR A R, PR AR
AR 310 HREFICME T E L TR TR A, A
REFEE TR A PR R RIE B LR
%, MR 310 BREEICMTE LSRR TR AL
PRE AT

1 MR5RE

11 AR50
PIASEA R4 3100 KIEHED SRZF SR

H ook X gl E RO R I KA R SR A A
QSJ-BO2R1 HiHkHl, /NAEFHLES: LAB080 & F:Mz - Hr
A BAMRA AL H LA ARF ;. X-Rite Ci 7800
& B {¢ , Anderson & Vreeland , Inc. Corporate
Headquarters, 35[E; TAXTC-18 A HTAX, LR
kR JEA FR/A T ; GC-MS QP2010 PIUS A i
PG BRAAL, HAREAR] .

12 i

121 Houdlé

KPR AF AR SR E AT, o
100 H ¥, &M ALK 310 Ziek (Potato
flakes-Dongnong 310, PF-DN310) FlE5 ek Kty
(Potato flakes-Atlantic, PF-AT)

KA R P SRS 5K GBAUKIN#AZ
95 °C, JTAEHIX ik 1500 m A A5, 7Kk 5 95 °C),
¥ 175 g HAEMEL 70 mL KHBRES, LIRS
50 s, fHl#FEM AR 310 £ 58 (Mashed Potato-
Dongnong 310, MP-DN310) FIK i+ 58 (Mashed
Potato-Atlantic, MP-AT) . B AbHE LT FRE S BEA TG o
TS iRk - S ek (Commercial Flavored Potato,
CMP, B iRk T GIe el B E Sk, 25
FM FEAEAR. SR SRS, (ke
FRAERATD, wSEk S emiets] (175 g F
TERYANIN 70 mL 7K TRAACEEFEAT AR EE I
122 FRAE IR BN T

BEG TR & B R PR 7 A T E
EEEHENERAIIERE, FlER S BT
L 6.25 RICNFE M B & 5. S VER & 2l sE 7V
NI GB 5009.9-2016 %5 iE. B, k. 5. BE.
W) ot & 4> Al Kk B GB 5009.87-2016 . GB
5009.90-2016. GB 5009.92-2016. GB 5009.241-2017.
GB5009.91-2017 J5yAHE T 5E

FREL 1.00 g Z2AFES (mo) JERON B0 5 250
B (mp H, I 50 mL Z&17K, 30 °CAKIB &A1+ T i
F£30min, A, FAEL, FREEOE KITED) &
g (my), $EAF (L THHERKE.
3, = D)
mO
AF:
Jx——HoKME, glg;

145



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.1

me——HRE, g

m——&SERE, g

my—— B S BOURMERE, 0.
1.2.3 Tk & s

A X-Rite Ci 7800 {4 1¢ (Anderson & Vreeland,
Inc. Corporate Headquarters, Fairfield, £ & H
P i R E E IR R, T L*. a*. b liER
N, BEAFERRE 5 IR ARYEEFREAZ 2 (CIE)
1976, ZHL*. a*. b* 7 HIFR RGO EE, a4t
EREIE B, LMER R EM AR, a*HRRA %
B, BRORMERLT; b ARSI, ORI .
1.2.4 X 3 RIFHAM

R T TAXTC-18 f Gy iE Tk vER:
JEMRR, 7RI R TR, #30 TAI05 S BRIEER
3k, fikk 7128 5 9f, MEEEN L mmis, PREKTR AL
BN 5 mm, AT 4 OTATSES,  FTERRR
NECRIE S fekbids. 1B AR R
Hlf F TA-XTC-18 JFAX A AR T et 5 i
FEE SRR IR 18R RSk S e i R e
XL P E R I B KTy, AT Rn LR,
AR /INUVRE S EAA R o TR AR S A FH B
(Tl TR R LR N i 2 o B 75 Btk
%o MEMHIERIR, EHSKIRENIFEH—E R
PRSI R . B K AR IR B T AR S P RG SR 1
B NRS O S A E PR T
125 FHARSKN

[ FHAEHY (SPED: 23 7IFREL 8 g FFifhs M 13.5 mL
PLAN NaCl JRFE /it SR AN AT
PP 714 40 mL T2/ M, A GG 7% . 5%
FERRTE 40 °C N PHATINH 20 min. BHEALA R B
Tz, 40 °CAEL 40 min 347 GC-MS 4347,
GC-MS QP2010 PIUS P& %41 INNOWAX E4HiE
iR (60 m>x0.25mm, 0.5 pum, FEE), mEmaAiES
(41 =99.999%) {EAEA, HEAN 1 ml/min. 73
HFEREER (20:1), SRAUIREEFE T b2 60 °CHReF
1 min, ZA/5LL 20 °C/min (T 5 E] 180 °C, A5
DA 25 °C/min 3R FEETHE Z 230 °CH-AR4F 5 min, #EFE
IR N 200 °C, £ 70 eV 215 (Electron Impact,
ED &l Fidsmiiig. ks e o)
79 200 #1230 °C. Joi i FH i &3 Hl 35~500 m/z. Jii
T RS S HAR ERT LG, SRS G g AR e —
e mTHE S A SRR P A SR ARAT
Ft R HTILHACEE KT 80%[14H 55

ROAV (H K AR B 73 FHA XU 2 48D Wl 5
K ROAV PN 8- R M KSR s 73 %o A Ak XU P B ik

146

FEFE o 58 SORAE S XUR DTk B K2 4> ROAV 1a,=100,
HAFS K4 ROAV iHE AR (2):

ROAV = _C XT$_Mxloo (2

max

B

c——BARL MREAM T AT B F, %

T——BARL MRkt ) AR BME,  pg/kg:

Crax— — AR KA 50448348, %;

Tre— — BRI K LA 52 849 B{E, pg/kgo

ROAV =1, NHZAE AN R B it i 3 A
RUWREy, HAE—EJEHEA, ROAV BB ZM7)
SHFE b SR KUK GTRRAROR s 0.1<<ROAV<<1, MR
PR TR L it AR A A o
126 BBV

E BN T HRAMNFE ST TAEL K
10 N, 6 224 55, i8N 26~56 5 o 73 Hil%f HATAMUL
Ak, RO GRES BB R . TR bR, RniRmah.
PARRRHEATIH M 5 0Bl ENT), W bR L 1.

* 1 RERRITENIE
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Table 2 The nutrition , water absorption and the CIE L*, a*

and b* lab scale values of different varieties potato flakes
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F49)%/(@100g)  90.1230.15% 92.0240.06°  1.48
E8 Fl(g/100g)  7.0640.23% 8.0040.15° 884

e EAN(Q100g) 73364121 81.5640.98"  7.49
% Bil(mg/100g)  226.0035.66°  135.0040.67° 35.65
A 4k/(mglkg) 24,8440 92° 18.3140.70°  21.37
£ 45/(mglkg) 129.2343.86°  147.644501°  9.40
4£/(mg/kg)  1092.07424.85° 81591417.43% 2047
4p/(mg/kg)  5076.802139.05° 4393.40498.20° 10.21

B K HE(glg) 7.0940.07% 8.9140.33°  16.09

‘ L* 88.0440.07 88.8640.17°  0.66
Z a* -0.660.08 -0.4840.04° 2233
b* 10.4040.05" 94740.1°  6.62
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Table 3 Mashed potato texture sticky squeeze test results

FKRIE A AE&@AR/(gF sec) RKR G A gf % EAR/(gf sec)
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Fig.1 Types and percentages of volatile flavor components in
different mashed potatoes
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Fig.2 Total ion chromatogram of aroma compounds in different
mashed potatoes

(1B ST 2 SN SN S-S 7 S8 STV i e A
EEABIREEEMZEIAKR, Wk 1ML 4 Pos.
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Table 4 Relative content of volatile flavor substances in different mashed potatoes

%% 4RgerE/min CAS 5 E2 ki L
MP-DN310  MP-AT
1 14.79 123-86-4 LETES 0.74 0.78
2 41.82 20290-84-0 i R TS 0.90 —
e %
3 15.81 20833-69-0  2-F -1+ A% 013 —
4 17.27 7433-56-9 ERS 0.98 0.98
5 38.83 2437-56-1 1+ =% 5.38 5.38
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o
- i o AAxTEE/%
%5 ARG A /min CAS 5 2 AR VP-DN3L0  MPAT
6 6.52 2213-23-2 24-—F A ) 0.57 0.47
7 7.35 921-47-1 234-ZF R ETIR 0.77 0.74
8 12.19 61141-72-8 4,6-—F H A+ =% 9.02 13.22
9 14.14 52670-34-5 2,3,6,7-19 F L FIx 0.10 —
10 15.05 62016-19-7 6- LA -2-F AF k. 0.21 0.35
1 22.77 3891-99-4 2,6,10-= ¥ 3L Bh% 1.10 1.49
12 23.75 629-50-5 +=4% — 0.49
13 2417 54833-48-6 2,6,10,15-v9 ¥ £+ Ltz 4 0.73
14 26.51 20959-33-5 7-F A+ 0.26 L
15 27.03 544-76-3 B — 0.73
16 34.26 52954-47-9  JIAX-1-F H-9-A 4 IR [6.1.0] 4% 3.05 2.85
17 35.93 629-94-7 —t—k * 1.83
GRS
18 6.91 67-64-1 7 BF) 0.72 0.60
19 21.04 110-43-0 2- B ) 1.38 1.22
20 21.26 111-71-7 5-Z 3k -3- 3 -2-FF — 0.89
21 35.55 1669-44-9 3-H4-2-1R 1.82 1.66
22 42.80 38284-27-4 3,5-F YR 2.08 —
i3
23 9.05 96-17-3 2-WATHE 0.44 0.41
24 9.15 590-86-3 TR 0.34 —
25 11.13 110-62-3 R 0.80 1.01
26 15.41 66-25-1 IEOES 23.39 20.18
27 20.00 623-36-9 2-F 5 -0- R MR 0.43 0.38
28 21.19 111-71-7 B 0.89 0.78
29 30.29 18829-55-5 (E)-2- Bt 1.33 1.27
30 30.90 645-62-5 2-T ik -2-ThE 1.53 1.38
31 35.27 13287-23-5 8- % AR B 1.38 —
32 37.11 2548-87-0 R-2-FWilg 0.85 0.84
33 43.77 100-52-7 KR 431 4.03
34 51.07 122-78-1 KB 0.79 —
35 51.58 13019-16-4 2-T R -2-F s 23.50 19.49
P ES
36 23.82 3777-69-3 2-iE KAk 5.10 5.00
Bt
37 40.08 2461-15-6 F 4 K Bk 0.72 0.60
B
38 15.92 33933-80-1 4,8-=F #-1-T-52 — 0.30
39 24.70 71-41-0 IR 0.69 0.57
40 28.13 3913-02-8 2-TH-1-F82 0.39 1.85
41 28.71 14852-31-4 2-+ 5B 0.52 —
42 37.54 3391-86-4 1-4-3-85 2.61 2.28
43 39.65 35-F = )-2-B2 0.75 5.24

E:RT-REAEE.
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232 FEAMHRERM R ROAV {EHHT
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AESBMEGRE I . R PERRYIR & B S RIS
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YRR LA 2 A R R, (R R
H— 300 R (AR XU Tk, TR o Ak
BB AR o

AT, A4 310 HERAAEE T SR
EOREERRmE, MREMMESNTTRER, © IE
CIEH ROAV mx=100; HAh 71 ROAV fH UL 5.

cu

ROAVZ=1 WA 2-HE T . Bef, IEClE. fx-2-
VWEIE S 12 J5-3- . 2-1E R, H (R,
PR SRR R P OB ST . RIS
ARA% 310 T YRR H A ROAV 52N 0.77, K
PE¥EH ROAV M 1.13, FTLAMERAME AR 4K 310 52
VeI AR A EAE VR, T 7E R PV AR U
PEE . 0.1<ROAV<1 MIE4rA 2-BEfl, X5f+&E
Ve XURARETE T . ROAV<<0.1 B N R T g
B SkEs RHEE. IERRE. TARR, WA XU DRk
/o

x5 TRELMERKIRIESEER ROAV B
Table 5 Aroma threshold and ROAV value of volatile flavor compounds in different mashed potatoes

jﬁi‘]‘im"*ﬁh /‘DTl— ’fuzjk ]gﬂ Vit /(Hg/kg)[ﬂ’ 16]

MP-DN310  MP-AT

RERAFAERG A

LEAT B 6 600 <0.01
E+R 300 000 <0.01

2- & 1) 140 0.19

2-F R TES 1 8.52

PR 20 0.77
ETE 45 100.00

S 3 5.68

B -2-3F Hin s 3 5.47
KB 350 000 <0.01
IEAEE 4000 <0.01
1-¥ 3-8 1 50.17
2-iE R Ak 6 16.36
7 350 000 <0.01

<001 RABKEEA, EMTAER. FEEA
<0.01
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Table 6 Evaluation of sensory quality of mashed potato
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