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Abstract: In order to solve the problems of unstable quality of processed sweet potato products due to unclear
postharvest saccharification conditions in China, in this study, "Yanshu No. 25" was used as the experimental material, the
differences in starch content, sugar components, sensory and texture characteristics of fresh and roasted sweet potatoes under
different storage temperature and time. the optimal saccharification temperature and time for post-harvest fresh sweet potatoes
nd roasted sweet potato were compared, anda comprehensive evaluation was conducted by correlation analysis to screened
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out the optimal saccharification temperature and time of sweet potatos. The results showed that compared with freshly
harvested sweet potatoes, the starch contents of the fresh sweet potatoes stored under different storage conditions decreased
whilst their sugar contents increased, among them, the reducing sugar content increased significantly (by 37.39%) with the
fructose content being the highest after storage at 12 °C for 21 d. The contents of glucose, fructose, sucrose and maltose of
the roasted sweet potatoes after being stored at 12 “C for 12 d increased by 11.90%, 17.76%, 64.72% and 3.67%, respectively,
compared with the sweet potatoes roasted straightly after harvest (the control group). The sweetness coefficient (0.75) and
Brix value (31.80 °Bx) of the roasted sweet potatoes after being stored at 12 ‘C for 12 d were also significantly higher than
those of the control (0.72, 25.20 °Bx) and other experimental groups (0.65~0.76, 18.80~29.50 °Bx). The results of sensory
evaluation and texture characteristics showed that the roasted sweet potatoes under such treatment conditions exhibited a
flavor essentially the same as that of the control, and had the highest sweetness response value (7.50), relatively high umami
response value (6.70) and lower hardness (840.80 g). In conclusion, a storage at 12 “C for 12 d was identified as the optimal

conditions for saccharification of post-harvest sweet potatoes. The results could provide a theoretical basis and technical

2025, Vol.41, No.4

guidance for improving the quality of processed products from fresh sweet potatoes.
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Table 1 Moisture and starch content of fresh and roasted sweet potatoes under different storage temperature and time

I
kiR L/ Co et I/

e

K/(g/100 g FW) ZH/(g/100 g DW)

K4/(g/100 g FW) Z:4/(g/100 g DW)

/ 0 72.82 +£2.26% 59.32 +0.68" 69.96 £ 0.38% 21.19£0.16

3 75.18 £3.55%% 55.89 £ 0.49° 72.09 £ 0.60™ 19.25+0.15"

6 75.53 £2.03"* 5237 £0.55" 66.63 £0.58" 22.63£0.26"

9 74.75 £ 1.05™% 50.96 £ 0.43' 65.24 £0.19' 22.11 £0.30'

12 12 74.12 £ 1.84° 54.31+0.62% 63.89 (.39 19.71 £0.47™
15 75.65 £ 0.65™* 5279 £0.61" 71.49 £0.31% 17.82 £0.42°

18 78.59 £ 2.00" 41.96 +0.22" 70.62 £ 0.30% 23.44+0.51°

21 76.88 £ 3,37 5532 £0.71% 69.24 £0.11° 21.05 = 0.40*

3 7415 £2.61° 59.45 £0.30" 66.63 £0.19" 22.67 £0.28"

6 80.28 + 1.69° 49.16 £0.59 72.28 £0.19 22.87 £0.65"

9 7277 £2.77° 54.85£0.28 64.46 £0.720 19.73 +£0.45™

23 12 76.95 £ 3.09™ 54.10 £ 0.40™® 69.06 = 0.71° 20.46 £ 0.15"
15 74.74 £ 1.57%% 60.08 £0.13° 66.62 £0.22" 20.31£0.38"™

18 7538 £ 1.26™* 58.15£0.78° 69.32 £ 0.49° 19.79 £ 0.30™

21 73.33 £ 1.45% 61.65 £ 0.34" 68.13 £ 0.07¢ 19.71 £ 0.34™

3 73.76 £ 0.37°* 58.35 £ 0.76° 65.33 £ 0.40' 25.41+0.67°

6 73.13 £ 1.85% 57.52 £0.45° 64.50 £ 1.07" 24.14 +0.28"

9 74.74 £ 1,78 5428 £0.41® 71.22 £0.87" 26.72 £ 0.30°

35 12 73.80 £ 1.47°% 57.94 +(.52° 6627+ 1.14" 28.21 £0.43™
15 76.64 £ 3.14™% 52.76 £0.31" 69.38 £ 0.35° 28.14 £ 0.32¢

18 77.76 £ 1.42™ 53.84 £0.89° 66.51£0.36" 28.81+0.27

21 76.09 £ 0.40™% 53.70 £0.13% 68.30 £0.35" 30.05£0.21°

E: RO ERRRNEFELATEASE 27 (P<005). FW: &%, DW: T&.

213 Ay

Wi 2HL 53 2 OB T S RS Y R bR, B
PR e g T B RE, T e HORFAE XU T B A4 mT
B2 P TR [EIE PRI R R B 1 o B R o H S e b
Horrsem WA la~1d. S5 R EIR, SEZEMEHZH
IS A EEE. s RN RN, (B el
D EI ZERE & BEARAIG, YA 0.68 g/100 g DW, iX
Ui, TEEEERCAN B, a-BERBERK R &5 35
KB, 12 CHGBREESE, HAENE. . R
Er YRR i R TS, o, AR
Tl 6.24 g/100 g DW #1142 7.14 /100 g DW, ¥l
Pt 545 g/100 g DW #8114 7.26 /100 g DW, [k
e 8.72 g/100 g DW $#i1% 10.06 /100 g DW ; 1E
23 CTF A b = FhopE S B SR R AR EIE A T
. £35°CH, RAERESEERE G,
BIME. RS ENKTHEAHEHA. i, 12 CF

290

el (1 e S R TR PR AR . Yuan P
FORI, 15 CRmsinetE, HAENE. R,
o B AR B BT TR R R 0 2 B &S, 23 TR,
PR A P TR PR R T G, SR R
FEETFEBEHA Agnes EPINA, 23 CRHE
H T 2 W R R B g o R P TR ] %) 5 i 3
HZE b o Ve B K AR AE FH IR BE AL S AN (] it A 5 [
st Fop T 2 () A 22 S B s SR B Bl 1R A 22 e
A BEIERL T EIRAS— S g g

PR BN N WS
UTTRR AT 50%, % H 2 F R A 5T 1 4 G
R HE la~1d WAL, FHEREREH S RE
EIRES, SEHm A 44.34 /100 g DW. AN[H
AT RS R, BB S 2 2N S B A RO TR
FEXgn, Horh, 23 CHRAFTZ P S BT g &L
40.15 g/100 g DW, 12 C 4 35.54 ¢/100 g DW, &




MR @R

Modern Food Science and Technology

2025, Vol.41, No.4

&35 Cie/b, {BAYIL 32.62 g/100 g DW. X i H,
B-VERT AT A R R B T OB E A, KRR
LR TE R = AR KR 22 2R LTS5 R Sun
PR FR Y, 22 MR H A S R G B A
ViR, BENEEARTSRAE. EARERUERE. ik, #
2RO AN [R5 %A T H R I A R R 5 R B
oy EE . BARDA TR R [A] X 5 H
IR O B H RS AR A, (R 0 4 1R R
IHREE RN, BHEh 2 2rpE S a5 0 iR 2
FAE—E KRR,
214 ZRAE

AN 7 e L 55 o B i) S 3 S T 0 H S0 R

—_
W
1

—o—12 C/#f% —m—23 C/HEE ——35 C/itE
-o-12 CHES --23 CHES -<--35 C/EH

—_
[\
T

HEIHE AT / (2/100 g DW) o
O

6+
0
R 18] / d
2L —e—12 C/i}% —m23 C/fE ——35C/HE

-o-12 CHES --23 CHES -<--35 C/EH

BHESE /(2100 gDW) o
N

JE-ERIN 18] / d

—o—12 C/itt% —m 23 C/itt% ——35 C/itf%E

70 e 12 CHESE 1223 C/ES -<--35 C/l
60 |

SOp B e e o
40} T

30} T

EEREE R / (2/100 g DW) ¢

20 -
10 +
0

0 3 6 9 12 15 18 21
S A / d

B L le. 5K, 12 CIE M T i
I SO £ B BT (8] () 3G i A, A 21 d R
11.82 g/100 g DW FHH % 16.24 g/100 g DW ; 1fij 23 C
H1 35 °C 2% A% DU Bt 5T [R] P38 07 ARG, s 4
W, FRIE 5 5N 8.29% AT 21.15%, IX 54 41 53 Y
MESRIG. BhlE, BT REZ N, HE
WS R TE, HAL 12 ‘CH1 23 C4&M4 NN &
%, Enlik 5422 ¢/100 g DW. {HAAXERRE,
(F) D P T, S S R 35 I R 1] ) 15
R, b, 35 CHRUETEHEEREESET
K 37.35%, BN « X SUEM & EE 4R —2,
R D (P VE R B K R RS SRR (BN 2D

b 21 —o—12 C/#f% —m—23 C/HEE ——35 C/itE
s -o-12 CHEE -5-23 C/HEE -<-35 C/EHE
Z 18f
on
S 15t
C)
~ 12 L
i)
Qi
& of
5

6L

s 1] / d
d " e 12 CHifE _m 23 C/HEEE ——35 C/iE%E
g i -o-12 C/ESE --23 C/EE -<-35 CHEE
A 50t
o0 ; - -
S 2l /,":‘“‘:""%:"Z_j’g:\"x"}—”"f‘\ =
- g — o” S~ F RIC P A S
Eo 30 e:,m:::?f’“‘-:----‘»"' P 1,__—:if:::'_i
w20l
E 0)
o 0} = - - - - - - -
6 9 2 15 18 21
s 1] / d
f ool 12 C/ifH =23 C/BE ——35 C/itH
= -o-12 CHEE --23 CHEE -<--35 C/EHE
A 70F .
It sbr e C LR RN ..

g’ 60 ;.= - ”{ :zzeﬁzz"%‘- -*4{*
2 S0F i -
m?,,ﬂ 40t
Qi 30 F
=
:tig 20}
fE' 10 i 1 1 1 1 1 1

0 3 6 9 12 15 18 21
S A / d

B 1 AEERERE THEREHERAS . EREMTAEESETN

Fig.1 Changes in sugar composition, reducing sugar and soluble sugar content of fresh and roasted sweet potatoes

under different storage temperature and time
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Table 2 Texture characteristics of roasted sweet potatoes under different storage temperature and time

B RGRE/C e AT /d AR JE g FEW M /(g sec) B /Y, A1 PEL g
/ 0 1037.71 £91.10% -123.21 £33.19™ 12.31 £1.20 42.19 £5.454 5.15+£0.29"
3 1092.75 £269.65"  -115.30 £ 20.59"™ 12.47 £3.05" 53.38 £5.33 525+1.51"
6 1383.66 £208.39®  —110.49 + 14.70" 17.04 £ 2.69" 60.51 * 6.88' 8.16+3.32%
9 4263.44 £285.26" -175.07 £ 5.91°® 17.21 3,89 131.41 £ 8.99" 2472 +3.12°
12 12 840.80 + 155.79" -129.17 + 6.35™ 14.70 £ 0.96" 37.80 £ 3.56' 5.57 £ 0.84"
15 1573.57 £239.65 -221.57 £23.80" 22.78 £ 4.53%" 55.60 £ 6.37 14.74 £3.65%
18 1 652.76 £158.80°  —143.26 £ 17.776°*  16.11 = 1.41" 66.16 = 5.85" 12.23 +1.65
21 2390.40 £ 60.19° -220.92 + 14.64" 36.13 £3.17° 89.80 £ 4.16° 37.44 £3 45
3 2075.66 £366.46°  —145.78 £24.30™* 29.45 +3.81™ 51.60 £ 5.65* 14.87 £ 3.53%
6 217278 £129.12°  -151.24 £ 14.06°"  18.02+2.17°™ 7434 652" 13.81 £ 1.58%
9 3319.36 £252.20° -195.30 £26.01%" 20.75 +5.27%" 11775 +7.28° 36.61 +2.33°
23 12 111028 £133.16®"  -142.26 £10.00™*  16.18 = 1.67™" 36.83 £2.34' 6.67 £ 1.09%"
15 1223.47 £183.33™ 14355 +£22.38™"  15.62 +3.028" 41.57+2.41' 6.86 £ 0.97"
18 1298.15 £ 58.33¢" -97.12 £ 12.14" 13.85 £ 0.38" 51.15 £5.05* 12.19 £ 0.82
21 1612.82£261.35%  -185.70 £27.15™ 31.78 £4.13® 70.58 £ 4.67%" 20.00 £ 4.19°
3 2240.23 £279.71° -132.57 £ 9.53%¢ 15.66 + 4,33 77.64 +3.03°" 11.78 £3.23°
6 235838 +£377.81"  -126.48 £ 19.80™ 22.90 £2.97% 86.45 £ 7.06" 21.41 £3.45"
9 2769.70 £ 167.62° -194.85 £ 22.02%" 15.05 £ 2.09¢" 87.13 £ 6.36" 13.10 £2.03*
35 12 1305.21 £ 124.18°" -234.61 £ 39.60' 18.38 & 1.95°%" 57.63 £ 3.38! 10.33 £ 1.57°®
15 2280.16 £ 209.78° -168.40 + 8.17%" 18.99 £2.95"  83.70 +2.72d" 17.52 +1.78%
18 3159.88 £228.05°  —152.46 £10.09°"  16.35 £ 1.94%" 103.28 +£3.70° 12.74 £0.51°
21 3036.24 £ 169.89™ -302.31 £24.14’ 2522 +3.11% 130.61 +5.29" 39.15 + 3.40°

E: RAERRRNEFEATEAZE 2R (P<0.05),

2.5 IR S AR B TR 3R H A A 1

JORE AR 1 S VP AN 45 S o T R OB R 3R 2
— B Mo, WERRTHRAERE, B RN
e ENREEY TR 1) 1, SRR E B AESN
SR PP AR TR R R EAR L, R R B
22 B B S S SLIR BT /7, AR DU e e
MNRELIERIR S 30 A] #3 MRLR A P = A 4k bt g . iR 2
ATHI, 12 C R 3. 6+ 12 .d 123 C R 12,
15. 18 d LA Jz 35 'C R 12 d (e, TG
T PG AT 1 383.66 g, H 5 IEALA ELTE B 2%
PEZE S AR, 12 °C R 12 d 123 C R I
12, 15 d W, RIS I 30 B 1L S5 B A 8 05 S5
SRAM LY LR EMEER . RIEREEP T
FE BhBEE SR JRORS P 0 AE R 2 A A S O
RIHER, 2 IR SRR s ) B 2% o) 5 v] L3RS

294

B () B AR AR MR HL ), S T &M,
B AL 1
2.6 AKX

X AE AN () 55 T S A I ik ) i 8 % 0
EFEARR Y BEETE BE KRB IR
FRbR AT OCHE b, R WK 6 Frn. B 6 1l
R KR B TE R %%ﬁ%%ﬁ FERE. R
B B JERE. TIVETERE SR R EE AL, XU,
FEVER BRHIAER T w*@%&“ WEL Sy B R
PEART VA VRS S BN B SR, H A
o RN, #BHZUEM & 2500 T 2 53 R AT
K (r=0.76, P<0.05), {HZWE. &JEHE. nlEHRE &
B RO S R R UG (=—0.76,
r==0.76, r=—0.47, r=—0.45, P<0.05), iX i B £ AH 4]
R, 512 CHEL, 23. 35 Cg AR T H 2




MK EBBHT

Modern Food Science and Technology

2025, Vol.41, No.4

FEALSY o SR mEE M T T R R b
B35 5 e ) 2R A OC (=-0.71, =043,
r==0.44, P<0.05). ARICEIRHE LKW, JEHEHE
TGRS AT MR R R A R S BT 12 d
DU S H B R N RS Bk, el 12 d
CUJG, il o5 ek B B) ) 32— D K, e M g v
A, BEALRLON 55, HHER M RM %
F| 520 .

It

SRR | @ st 1] 10
(& ]
8K % @ wn 08
el O @ &t-vitink

seikinile @
SR

-
Y- ®
- ®
-aVR T
WP 0 ©

H-MEPMEE 0 ©
ko D00

#-15|Q
o

8t
@ - 02
® @ SranmE:
@ pinmiE 00
@ - BinEIEE
®® »ky 02
@ 1-uin
Ho-vEH it
A
-

o
=
a
E

s

2

-3

® 00@x=
®xx=

s

2

CERREY Y Fi

®

L]

#5-50 ©
-2 B

L5 O

o

o

L]

LN

* c0@zi:
@Oz
e
=
Y
S

S
2

00°@®:x
200000 O

H-AT LR

-
#5-Brix{ll L] oo 0

M- .
Rt o ©

B
M- IR ® ® (4]
DL

©e000e000

[}
°
(L

& 6 XS TAE
Fig.6 Heat map of correlation analysis

E o RTEAREFEEF (P<0.05).
3 g

AWF AR R T A [R5 5L P A0 B 8] %R ) H
TR R S R R . A5 R AR, 23,
35 CI s AT 12 d ¥4 B 6 22 1 B Ak 2%
FBAEHE WA SR SO, £12 C
e 12 d 0 ) IS TR 1 B A PR, (HR A
PE. ORERE. RBE. IR EMAEIERE S BESA
KUEHEFF 5 &R REOFN Brix {80 52 & T- % B 2L AN
HEsein ., BOE RN AT S R SR, %A
HLA A IR H P A ANk, HRIMHE T
B e PR A B R e A R B AR S PR R,
HEXET 12 CHM TG 12 d, B RUR AL,
925 i) J 1A £ P ot SRR AT

[11 FAO. Food and Agriculture Organization of the United Nations
Online Statistical Database [EB/OL]. (2023-12-27)[2024-1-8].
https://www.fao.org/faostat/en/#data/QCL.

[2] THATYANE M R D A, KAROLINY B S, EVANDRO L D

S. Sweet potato roots: unrevealing an old food as a source of

(4]

[10]

(11]

[12]

[13]

[14]

health promoting bioactive compounds-a review [J]. Trends in
Food Science & Technology, 2019, 85: 277-286.

D&My AR TR, PNAL TS 8 TR R B S 2Rt I L 5 |l
Ve (B AR F I A [0 6 il 22 4 BT B A 27441, 2020,
11(24):9154-9163.

K 58 O, 7K SCIE, TR SO T A I 1) H Al o 2K AR
R B 53 P 5T 53 M (30U )1 K 27 24 4 (B SRR ),
2018,55(1):197-200.

AGNES N, AGNES N, YUSUF B, et al. Influence of
development, postharvest handling, and storage conditions on
the carbohydrate components of sweetpotato (lpomea batatas
Lam.) roots [J]. Food Science & Nutrition, 2017, 5: 1088-1097.
TR, A, AR A, S RN I ) 8 T el R
S 3], B RO R $91:,2020,22(2):107-114.

PHILIP D C S, NORHASHILA H, ROSNAH S, et al. Effects
of different storage temperatures on the quality and shelf life
of Malaysian sweet potato ([pomoea Batatas L.) varieties [J].
Food Packaging and Shelf Life, 2021, 28: 100642.

LER, EWIE, BRI YR BRI &)
PR IR K 55 0 BT 6 R [J]. A B AR ML A} 22,2008,11:
3878-3885.

KANEFUMI K, YOSHIYUKI N, MOTOYASU O, et al.
Carbohydrate components in sweet potato storage roots: their
diversities and genetic improvement [J]. Breeding Science,
2017, 67(1): 62-72.

NICOLAS ODA,MARIOLM V,MIRELLEND S S, et al.
Sucrose degradation pathways in cold-induced sweetening and
its impact on the non-enzymatic darkening in sweet potato root
[J]. Food Chemistry, 2020, 312: 125904.

LI X, YANG H Q, LU G Q. Low-temperature conditioning
combined with cold storage inducing rapid sweetening of
sweetpotato tuberous roots ([pomoea batatas (L.) Lam)
while inhibiting chilling injury [J]. Postharvest Biology and
Technology, 2018, 142: 1-9.

T 2R B AR IS 2 R T % S R I ) it A Y
FEIR[D] AT AR bR K 2,2019.

iR ) S, 2 g R, G AR A5 AR I P g e 8 U
FOHE R[] A A B 24 41,2017,53(5):758-767.

HOU F N, MU T H, MA M M, et al. Optimization of

processing technology using response surface methodology

and physicochemical properties of roasted sweet potato [J].
Food Chemistry, 2019, 278: 136-143.

AOAC. AOAC Official Method 930.04 Moisture In Plants [S].
Washington: AOAC International, 2000.

AOAC. AOAC Official Method 996.11 Starch (Total) in
Cereal Products [S]. Washington: AOAC International, 2005.
RAMSES B T, HENRY K L. Determination of reducing
sugars in French fried potatoes by 3,5-dinitrosalicylic acid [J].

295




MR @i

Modern Food Science and Technology

2025, Vol.41, No.4

[18]

(21]

(23]

(24]

[25]

[26]

296

Food Chemistry, 1987, 23(1): 29-33.

HOU F N, MU T H, MA M M, et al. Sensory evaluation of

roasted sweet potatoes influenced by different cultivars: a

correlation study with respect to sugars, amino acids, volatile

compounds, and colors [J]. Journal of Food Processing and

Preservation, 2020, 44: €14646.

W 4 B A 2 (R 3 ) [ML] G 3 s v [ R Ml R 25 i

#t,2016.

ANNA K, ELKE P. Modifications of taste-relevant compounds

in strawberry fruit under NaCl salinity [J]. Food Chemistry,

2007, 105: 1487-1494.

NANAM T D, ANDREW J G, ANDREW W, et al. Influence

of variety and growth environment on S-amylase activity of

flour from sweet potato ([pomea batatas) [J]. Food Control,

2010, 21(2): 162-165.

2B S5 M, 0, 5 PR A AR b R 2R AR A K
LS IR AT 70k R [ D] VL 75 AR b 244, 2021,37(2):539-

544.

AR, I B, T TR, B R 0 A T O ) S I ],

i 5 R T, 2020,46(13):217-224.

JIARY, CUIC L, GAO L, et al. A review of starch swelling

behavior: its mechanism, determination methods, influencing

factors, and influence on food quality [J]. Carbohydrate

Polymers, 2023, 321: 121260.

LI L L, SUN H N, ZHANG M, et al. Fungal communities,

nutritional, physiological and sensory characteristics of

sweet potato under three Chinese representative storages [J].

Postharvest Biology and Technology, 2023, 201: 112366.

CHARLOTTE F D S, PIETER M, CAROLIEN B, et al.

[29]

(30]

(31]

[32]

[34]

Starch hydrolysis during mashing: a study of the activity and
thermal inactivation kinetics of barley malt a-amylase and
P-amylase [J]. Carbohydrate Polymers, 2021, 255: 117494.

o W H SRR 1 0BR[] 9T R AR, 2014,2:26.
YUAN J, ZHANG J, HU W F, et al. Cyclic variable
temperature conditioning induces the rapid sweetening of sweet
potato tuberous roots by regulating the sucrose metabolism [J].
Food Chemistry, 2024, 433: 137364.

VETHE O, 551k, 58 H 2 St al 3 P8 2H 23 P AiE 2
H 5 AR A ORI A [J]. 7 B AROL A} 7,2021,54(1):34-
45.

YOSHIHIRO K, YVAN L, NOBORU 8, et al. Computer
simulation of microwave cooking of sweet potato-kinetics
analysis of reactions in the maltose production process and
their modeling [J]. Journal of Food Engineering, 2023, 349:
111469.

SUN J B, SEVERSON R F, KAYS S J. Effect of heating
temperature and microwave pretreatment on the formation of
sugars and volatiles in Jewel sweet potato [J]. Journal of Food
Quality, 1994, 17(6): 447-456.

Wi S R KR I Y - B A Il O AR AL
B RS RRAR A R ) AT [D] A o PU AL AR MR K
%2014

MARGIT D, BERT D B, HANNELE L K, et al. Identification
of metabolites associated with boiled potato sensory attributes
in freshly harvested and stored potatoes [J]. Journal of Food
Composition and Analysis, 2023, 115: 104934.

T, BT AL X3 SR 55 AN [ D i i B2 0 it PR
S [ VL A AL R 2,2012,40(3):233-235.




