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Abstract: In order to investigate the baking process of baked potato strips, changes in moisture content, water state, antioxidative activity,
total phenol content, flavor substances, degree of color and texture characteristics of potato strips prepared with different baking temperatures
and baking times were analyzed . Increase of baking temperature and decrease of baking time could lead to the water moility and moisture
content of baked potato strips decreased, while the degree of hardness and chewing decreased at first and then increased. The antioxidant activity
and total phenolic content showed an upward trend with gradually deepened color. There were no significant effects on the main flavor species
of baked potato strips, but the influence on the content was obvious. Under the baking condition of 160 ‘C, 25 min, the hardness of potato strip
was 1532.14 g, and the DPPH free radical scavenging rate was 85.25% and the total phenolic content was 279.18 mg/100 g, which were
relatively high. The baked potato strips had bright flavor, bright color, indicating that this above baking condition was suitable. This study will
provide a theoretical reference for selecting suitable baking conditions for the potato to be eaten or processed.

Key words: baking; potato; temperature; time; quality

51 3CkE K

KR, T TR0, AT NI 558 A R 2R A L 4 S 2 it RS D] B B i RH2,2020,36(4):202-209

LIU Miao, WANG Bao-xin, QI Li-bo, et al. Effects of baking conditions on the quality of baked potato strips [J]. Modern Food Science
and Technology, 2020, 36(4): 202-209

WiksEER: 2019-11-08

HETE: ERESHEITRESER (2016YFD0401300), AiEHRHEZE (2018RA55)
YEEE: Wk (1995-), &, MLz, WsTaE: RERMIRIORE

BiREE: BARE (1984-), 5, L, BIHER, MRAE: aREEFLSFA

202



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.4

D E AT, gl ERES
224 400 ZEEMAEDI . HWRGEESE, EIREHE, R
SR, 8 E RO &Y. BEE YR
R HREARIED, EEHE. BaERm—
Wy R HEAh, TR AT - LA R,
B0 IAEAT MG, $-ee )y, Bk JOE AT
wEsE, MR T )2 MR, Ry e
PR RS, BREELANAEFKIENT A, HE
W EEAEEE . TR, 1RSSR
TR RN, RER S E T R A R,
TIN5 20 B4 R i SRRl e B
LM TR, 5ARIFERIMELL, K% DR
JFAREEZE R BT, AE A I R R 25y
FEP, OEEER, KOTRERH DR EREaLTYE
U /NI, e Ah,  Th TR N L T R A
[ DA W FUAR I TR i, R R
et ¥ 3 N NN /e 2 Ul ) | MW B 137
B, RTINS SR ZEK . Ptk XUk
YOl B IR AT T SR R DL . 2
Fo— R WL BRI L . B DR R B AT
MERIIIR, S EE A LA BRI & &, 22—
Mg RESERANE 7, EROAIERZ . il
HEE BT W, TIEEAAEE AR qh, R
HAT Wt

ALRGWITT T 5 MASFR A (B 26 &
IXTERE S R AR (LT RIFR 5 28 27 b SRR R -
K IR (VLT TR “LE-NMR ) B AR 73 B 48 T 4%
FARMKIPIRE: RITE TRV T8 BB RER
PEUARMIT ;. R BRI S D EASONT 4 B 44 2 2R T
R BATINE X E TR AT 700, LRE TP
JEEMR [ X5 B 8% 2 A BTSN, 7 BT AR A
R, AN SERE R I TER IR

1 MR5RE

L1 AR5 R A

LREORIUT), HilEEER A ARAF;
TYRE & 23%, A E 16%, BJFEHSE 0.03%.

HEE( T aE). CBRE(Tal), dblsammRHA
AT 75%CHE, RETREWZRA s K,
ATAEY TRERMERAR: 1,1-285-2- HL Mk E
%, Sigma-aldrich A ZARAF]; HIAMER. oKk
PR, B TR, Lilghh: T AR AR A A .

1.2 (UHE5EE

NMI20-030H-1 #ZHERAZ 73 A, e o5}
HAMRAF]; TAXT. Plus PPN, FEE SMS 2
F]; UltraScan Pro Ml €443, 3% [El HunterLab /A &) ; LPEN3
75, fEE Airsense A#]; P IREEIR AL,
{8 [¥ Bruker BioSpin AFRAF]; TU-1901 XUEH AR
AL R, JEat il AR AR A 7] s MB27
PR MEA, WEERCE N ABRAH ;550
& A O, BRI KA PR A A
WK-600A /NS RCKY AL L ZR 28 T 1 TRS 8 2 2428
HHIEERAT; SCC-WE101 BUJjREZARIER, 18
Rational Aw]; HURANT, |7 2R M4 TG L g ilis A TR

A
1.3 ik

13.1 #fouhl&

W ORENGE, L, AR 7
mmx7 mmx4 cm [ E L%, WA 1
min PARR R AVER, FIELRRR R MK. Y
BRI T RS IR IR b, s 52 JE B
AH115 min, 2. J5HE K490 120 'CH#% 35 min.
140 “CJ% 30 min. 160 ‘CJ#% 25 min. 180 ‘CJ#% 20 min
K200 CH5 15 min(K5H5 25644 LR -5 AR <A,
“Br, “C “D HI“E”).

132 KGaAdg e

W5 24N LE-NMR T AR S, BE3i
FE 32 °C, 9BFF 0.5T. ] CPMG ikt 551 & ik )
SFZEFE] T,, CPMG SERS X EAN: SF(MH)=21,
P1(us)=27, SW(kHz)=50, TW(ms)=1500, NS=4,
P2(us)=54, Echocnt=2500. it %t 51 H8H0 pk i 2
BT R R THE R R, 15 B FIRSE 2% 0%
KRR St TR R T, 1A
133 Koy dgne

YR 2R, B 5.00 g JRONERIEK I e 434G
b, K&

1.3.4  Rerdfirml 2

FREL 5.00 g AFIEFIIE S 2%, BT 40 mL (AL R
o, S A PEN3 BT BT RRAG I . B S (A
B 5 s, FERHESS 10 s, KD E] 100 s, SR TR] 2 min,
SRR 400 mL/min, Z5£5IE] 10 s,

1.3.5 SAegml

KHFRIACE] P100 RS0 78 2 2% AR PRk A T
5E o 1EHE TPA Bl MIRTEZE . IRaid =2 A 5 3%
RN 1.00 mm/s; JEAELLGIA 65%:; filk F18 5 ¢,
13.6 &Fmfeyn e

FHIEEASI 52 1o 2 2 R T I LB o WP HE B,

203



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.4

EESHCN Los aps bo, HEEFREESHON L*, a*,
b*. AN, @EEREGZE (TCD) AR Q)i
1, TCD s 4 54E DR AR/, H] AE
FoR, TCD HMU/MREERB/N, T,

pApNE L) (@ =a) < (bF b))
137 EBezaynE

1.3.7.1  FrifE 2R 2|

DL FERONPRHE, 2 2 M & & AR i 22
(y=0.018x+0.002, R*=0.997).
1.3.7.2 Sl ErlE

PRET IR E, FREL 1.8 g, I 25 mL i)
T5%Z. 1, 80 ‘C/KIEINF 10 min Ji5 8000 t/min &5.0»
15 min, $2HL3 K, $EEUREZAZ 100 mL; HU 1 mL
PEGH, 05 mL K, 2 mL A8MREYER, 3 min )5,
B2 mL 1] 7.5% Na,CO; %, ##E 1 h J57E 765 nm
R R T
1.3.8 JAE MM Z(DPPH A w13 R )

SRS, FREL0.0197 g ¥ DPPH,
F Z B2 25 48 500 mL, AL 0.1 mmol/L ) DPPH
OB R T R E 40, HL0.08 g, T 50 mL
BOEH, 10 mL FEE, 4050801 mL T4 @ 4
A1 b 2H)50 mL B0, a HE N 20 mL TE/K ZEE,
b 00 20 mL 1) DPPH LB BEGCE 30 min,

8000 r/min &5.0r 15 min, FIHREBARE T, Lo
B ADE 518 nm WG, 73 Alid A A, Ay W
5& DPPH ZBEVRMOERE, 104 Ag. DPPH H HHEETE
B4z A 3) T

DPPH H HiZEE R %= [ Ag-(Ar-A1) 1 /Ax100% (3)
139 #3EH

SEEGHHE L EEARMEZE R R, fHH SPSS 20.0
Bk, 454 Duncan’s K% (p<0.05)3HT BT,
f#H Origin 8.6 HAF/EREl. BRI EL 3 K.

2 ZR51He
2.1 B R E F A ARG R

B /au.

b

g

o
~

100 100

0
0.01 0.1 1 10
T,/ ms

B 1 TEHEEZFGTERKT S
Fig.1 Water distribution of potato strips under different baking

conditions
JE: A: 120 ‘CH 35 min; B: 140 ‘C# 30 min; C: 160 C
25 min; D: 180 ‘CH 20 min; E: 200 ‘C* 15 min.
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Table 1 Transverse relaxation time (T,) and peak area (A,) of potato strips under different baking conditions

P T,/ms A,

" T T Ty Ao An Aoy
A 051+0.09° 13.76+1.91°  145.53+18.06" 89.06+4.71°  115.97+12.30°  1038.98+6.66"
B 0.52:0.03" 10.93+1.67®  79.85+831° 132.73+17.57°  154.59+536®  786.53+58.58"
C  049+0.02® 857+0.33%  66.48+10.13* 105.35£10.49°  201.40+23.19°  661.98+27.82°
D 044+0.05® 9.11+1.59°  54.65+6.05 128.12+16.51°  216.08+59.29°  551.01+37.16°
E  042+0.02° 6.98+1.89°  34.88+3.41¢ 105.32422.94%  302.004£38.18°  429.37+42.02°

E: R—34FH KRB FEBERTHREE /M, p<0.05. A~E 5 314%& 120 ‘CH 35 min. 140 “CH 30 min. 160 “C*¥ 25 min.

180 ‘C## 20 min #= 200 ‘C ¥ 15 min & &4,
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Table 2 The moisture content of potato strips under different baking conditions (wet basis)

A7

At

E A

C D E

KAE/% 74264226 53.35£2.55° 46.99+£3.75° 4126+139¢ 36.67+3.17¢ 23.26£1.42°

E: AFH AR N B FREATH BE EFH, p<0.05. A: 120 ‘CH 35 min; B: 140 ‘C# 30 min; C: 160 C# 25 min; D: 180 °C

20 min; E: 200 ‘C# 15 min.
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Fig.2 Electronic nasal radar diagram of volatile components of

potato strips under different baking conditions
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¥ 25min; D: 180 ‘CH# 20min; E: 200 “CH 15 min.
B 2 e R R B I T S TR AL IR . 5 A
R S AF N S B RIS AR AR L, R B XA
BAMA. HpREaE 1, 2, 6. 8. 9fE5HRE, H
RIS 6 F1 8 HIfE SEERN. fRRE 1 X7 &)
REL ARG 2 W RAN SR REL, LR 6 X H
FERRE, AL 8 WP, MM R, IS 9 Xt
TR A R BECY . 454 PEN3 HL- Gt

SRR, BRI T M R B T RE B 5 ke
RENEY). BHK WK, B, 75785 R AR
o ABALFFIE T FE AN I BRAS [RS8 25 1 T
Rk 22 ™, MET A F1 B, miEsE
ST HE I R IR A7) S A1 P - S A B8 i (5 5
{Efrm—Le, DMERES 6 A, A Fl B 205 1.83
H12.66, T C. DFIE 450 3.55, 3.13 f113.28, H
L R AME AR A 5 HARL. 76 C. D M E 44
N, KUSRPIFR R 42, TREDR N 44 S P O I
A SRR B SR il Ny WRESRAI o fide) idk
AP, IR 2E T B 2 A R Uk

24 REE AR X A A B

ek P AT MEL G P8 A TR AL R, BB IR
IR T 2% A0t L R i), &l 3 AL
P A T A B2 B R TR AN e st B e
TR PE () T v RO T RO A6 R, 5 S 2% i P R L Mg P55 A8
AL, e RS ETF. A B C R FINAEE 2T
R4 %4 (p<0.05), fE EE{H 1 4557.53 ¢ NP4 1532.14 g,
NHMEFEAE FH 3587.18 RF&E] 714.50, W] ReER TG
I BEA e IR P AN TG n, S8 S A 22k,
O fBE DL R 5 5 AR R AT AR AP, Her e 4y
R TRGTA, Fh A R R AE B-THBR R
B, SEEMMEE AR, i3, EREH
WA, DR A AR 41K C. DT 1 AE,
D 3| E 4k4L 5 T (p<0.05), D Al E OREEEAE 2
AH 1613.43 F13760.66, PHMEEEAE 519 1236.75 Al
2821.17, WIREPRABEEIRE AR ETE, BERMNEK
SRR, (ARTK S KEZ K BN,
JEE AN MELES P T 5

205



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.4

2 5000 3
so00l | 1 b
on
~ L C
o 3000 ¢
2000 | d d
: d
1000 |
0= B C D E
Ktk
a
b 4000} I
| b
3000 |- T
3( I
e
= 2000} ¢
L cd
1000 | d -
O 1 1 | 1 | 1 1
A B C D E
it 2t

B 3 TNEEEFZME TERERE (a) FINERE (b)
Fig. 3 The hardness (a) and chewiness (b) of potato strips under
different baking conditions
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Table 3 The color of potato strips under different baking conditions

) St
AR -
w3 A C D E

L* 60.68+0.35° 60.97+2.07% 63.88+1.84 64.25+1.19° 61.25+0.91% 59.78+1.92*
a* -1.67+0.16 -3.56+0.24¢ -2.84+0.12° -3.92+0.45° -3.83+0.09% -2.32+0.19°
b* 12.05+0.79° 12.4440.31% 13.25+0.31° 10.51+0.45¢ 12.19+0.42° 15.98+0.57°
N4 12.16+0.76% 12.94+0.36* 13.55+0.32° 11.22+0.40° 12.78+0.41% 16.15+0.55*
AE 2.54+0.60% 3.63+1.68" 4.55+1.12° 2.38+0.12° 4.26+0.67%

E: R —AT4A ARG DB F AT & £ 74, p<0.05. A: 120 CH 35min; B: 140 ‘CH 30 min; C: 160 “Ck 25 min;

D: 180 ‘C# 20 min; E: 200 ‘CH 15 min,
26 BEFENIEERLBOENRW

FEER LIS EWR 4 PR, Bl SRE
FMF SR, SENAATTEE R T AL, IR AH A A
Mg M AL MRS . & 4 Tk, SEEE
My AL, R BRI SRR E T,

WA AT R B — & FIBAR AR, XA Perla
SEBOFF R E S5 8 Je—BU . (B B AL B R 1
Iy &R EHES, R I R DR
ST IR, (RIS 5 A AR I o R
WY, E AR A S A 283.84 mg/100 g, AT
HEEF R, SOENERLS R

R4 TRIBEEFHTERZHAE (T
Table 4 The total phenolic content of potato strips under different baking conditions (dry basis)

847

4t

P A

B C D E

EEAF/(mg/100g) 486.30+6.11°  259.73+6.76°

268.53+7.15°  279.18+5.62° 276.77+9.15° 283.84:+6.38°

i AFH AR B FREATFH BEZFM, p<0.05. A: 120 ‘CH 35 min; B: 140 ‘C# 30 min; C: 160 CH 25 min; D: 180 °C

H 20 min; E: 200 ‘C# 15 min.
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Table 5 The DPPH free radical scavenging force of potato strips under different baking conditions

T84T

ot

BE A

C D E

EREY% 23.1942.01°  79.70£1.30° 82.19£2.71%  85.25+0.61% 84.47+£1.51%  87.14+0.66°

E: AFH AR B FREATHBE E /M, p<0.05. A: 120 ‘CH 35 min; B: 140 ‘C# 30 min; C: 160 CH 25 min; D: 180 °C

% 20min; E: 200 C# 15 min.
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