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Research progress on the texture characteristics of sweetpotato storage roots
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ABSTRACT: Sweetpotato is an important raw material crop for food, feed, and food industry. As an important part
of the quality of sweetpotato, the texture characteristic is an important indicator for evaluating its quality. It directly
affects the edible quality of roots, post-production methods, technologies and their utilization value. In recent years,
texture properties have been a hot spot in sweetpotato research. This paper systematically summarized the the
determination and evaluation methods of texture structure of tuberous root, and the effects of various factors affecting
texture characteristics of sweetpotato, discussed and analyzed the problems in the research on the texture of
sweetpotato and the future development direction and prospects, which had important theoretical and practical
guiding significance for further in-depth study of the texture characteristics of sweetpotato and other rhizomes, as
well as the improvement of texture characteristics and the improvement of product quality.

KEY WORDS: sweetpotato; texture characteristics; texture profile analysis; processing method; quality

EeWE: FRKARFRARLGT FSH (31671750), FEZHE " L BRI R L HH 4 5 H (CARS-10-B20) . #TVLA AL (BRE) B At &
ERPRHE &0 F£ 805 H (2016C02050-7-5)

Fund: Supported by the National Natural Science Foundation of China General Project (31671750), National Sweet Potato Industrial Technology
System Special Fund Project (CARS-10-B20), and Zhejiang Agricultural (Food) New Variety Selection and Breeding Major Science and Technology
Special Sub-thematic Project (2016C02050-7-5)

HBIEVER: BEEAL, WL, #OR, RO B I ™ S RS AR B5E . E-mail: lugql0@zju.edu.cn

*Corresponding author: LU Guo-Quan, Ph.D, Professor, College of Agriculture and Food Science, Zhejiang A&F University, No.666 Wusu Street,
Lin'an District, Hangzhou City, Zhejiang Province. E-mail: lugql0@zju.edu.cn



2052 B dn 2 4 R R I A 4R

12

0 51 &

TR TR IR SRR AR IR AR
B E ST, AL KR, Ik, B8E . K
HMAREZ IS M FHAEE 7 WREEY, R 1 4
HEFE 100 ZANFES, 4R LACIER), AR R R AR
TEAE 400 T HIEEREMI S % MR IR LF4E.
YELEZAGER, IAENBESE . DRI ol JsOR, iR e HAR
fi . ZGFIFEFAS O ST B TR A T R M o
PUER, BORRREAE o H bl B SR I R, A e 44
SRR AR T, A R T AR R R L
MBS, T A 2 R ORI O A TR A0
B R R B O 4 M E AR 1, A
B NTE ok g, 75T )" i 27 ot # v il 4%
i 2R S BOH B B R B, I, RS Al B R
HEEYUTA AT+ B2 o AR SO H B PR ik
WRE S P T i8 « SEm OR ARAE AS A B 25 I R AR T 2
ANTTRBESEAE R BT O RGN ERIR, M HE B 5 p
FETE B TR R L B2 4 I B9 22 Jee O 1o RV S5 1A 7 e F0 23 Bir
Rt — LRI H B LSS AR 22 Bk R, L&
BOFREPE R AR 7 bl SR m AR IS R

1 BHERREAFFENE RN G ENEE

JOTRE A Al PR 2 T R T2 TR FOR B AL A LR
AL HE B R R S . AT i 3
PR, FERHERS O AR AR 1, 5
JRUR S A2 R G i 25 i 22 R R R A, A7
A NG, SLIG A RANRRRUEAS B E, A N A E
BETH SHUM PN E 2 Forik, SEETEMMLE, 12
TR OMTA T Y AR R LM, TRUONG Z:15IE5E 1 H 2
TR SR ETEM ISR, SRR, TSRS &
FUBCE FRE R EAHOC, REASAR M W0 T 28 038 Ok &
FH AL A BN 2 o P B b R 4 5006 . B b 2 1 A A
5 (texture profile analysis, TPA ¥%), BY YIS | 27 | SL 5655
B D TUAL S RN IV 311 prclpig iR e S| A Y As EaE AP

JRURA) ASC T 4t 22 TR 3 A, 2 M — 4 T R 1 7,

CAPRH TR iR, BRI L Kt (8%, 4%
Fo FLEESFINC LA A o TPA JE T 4Rk K R i —Flog
BTk, F 2Ll SRR EAT 2 U4 PP ok
B P Rz 2y, ) T2 a5 PR AR AU it 5
W EE PR 205k MR T A GERIN I ) — SE B
HAIPI S B BOE W W, R, B T R it
AR A RO RS, R T AT, TR e sk
(9 2 YN TRz S A M D O B2 . BRI L A iR
B FINFLEHE A5 o B B2 — BT TR PR 9 e K ) H WA,

FOREYO L Y ST, AN ARSI — 2 R 4 R
J1, BYSRZ I KN, T YOG AT T . b
BRFE B — R ) TR D TR A, R Sk O 88 S e 3 1w BT A
M) R FR T R ARl 24 2w aT RAAS TR 16 K OF,
e NFREER R MR, BT BRI A RN
PREFEREMEIRE TT o B SRHR T SRR S — IR B IR 5 o)
Ja, BB R IR AR IR E S . IR AR T
HRRR 7 O A A PO L T MR S B T S ekt i
W RFEAR M, R BRI R S R AR, 45
A R T O IR AR S )

T2 O R A A S A AR R M, R PO
JR ARSI Jr I A 9T, 45 SR I S AR R A FR S A
W7 ) X JBA s s T S 2, BB S S PR A T R A A A
ks BT 3 TR RIIER Sk MR S ()RS
M B AR 451y SR P/5 AR B4R Sk, 20 i R
1 mm/s, ZFRITECR 1 moys, ZRRIFEES 5 mm/s, ZEA/G H0R
1.5 mm/s, MHRIFEAAE N Auto(Force), fE3111: 0.1 N,
Q)BT B S AR MN A A 172 )BTk,
UM ZE 1 mm/s, BT E 1 mmss, 5515 %
1.5 mm/s. MHRFFIRIEZCA: Auto(Foree), Jash /1 0.1 N,
(3)TPA FeAEMIIR 254 BEH P/75 453k, Wiatai ok %
1 mm/s, WA 1 mm/s, WELEHA 1.5 mm/s, 2 RESi
[ B B[] 3 S B 5 s, R FEEC 30%, Ml IR =R
Auto(Force), fBZI71: 0.1 N, WHER g 7 b 750 2
Hefm i e 5 f . Z3%HAh PCA-Entropy TOPSIS
BB R P TR S T, WA SRR R R A
R EE T B, F B i b A 4 0 S
ST, ISR s A o i R f S ) S A A R
W5 5% A i ) o S S 6 200 A 8 B O
T 08 S G S A TR I A A S R D AR R R
i P T R

2 HERMWSFMEARmMER

2.1 EWEERMFHEAORNERETF

R TR R RBUONRE R | e RS —
SRR, S T R 5 L IR A Z MR AR B Y)Y
WR, PR FE I T2 O R, o] PR
KEEA R IE AR, RE A RO B A ™ 52 B S PR
SRR S T S0 B AR o A G, S
WAEPILL 129 Gy H AR GR) BT TG BERAF I H T
YA SRR R TR, RAAR () B ELO B S A2 1) B
TSTEE 114 S XA Sy S T o B o R R () Y ] )
7 Y=0.674X+3.618 (20<X<60, *=0.712); FHiZE 1572
BUE 20 AMEESRAE, THELRTAR T & f (e -5 I {E AR X
WEHR 0.2%. ANDO EPWFTE & B H ek & it 5k



46

SIS, S5 HE PR TR BT 2053

P TEA 25 SR EL A W 2 5 A5G, 7=0.958"" ., [MIk, MR T
YR AN GEAS 5 X A A T T

B RE S DA O s S R A 5 3 DO £ e 3 TR A
MASCRFFEIN N, A AL 22 R E e S B AU A o e S
AT RS A, 5 A A DG AR E R A, B | g
PE LR | BRI O T R AL R . AR Al Y
FEAR . KN s lHES] . SRR ] B, R 4UA] g
AR 1 AR T R LI A TR AN K/ N
S P AR LT3 R S 5 S i T ) S L)
AOWEGE H A LATESE, R I v RE 21 20200 I 1 /N R R S5
) B AR AR P A TS . ACHINTA 250005 3o 375 5 v 48
Xt 240 M B 25 R R A T 5 oM A R T ) T 4% S Al
LA RE S B A, LD D, THER 22k, AN RES
FI B A AL T SR R o SRS A AR 2UHE IR 4 i
TF1] 255 B R 240 B 45 A 3 RS A EE B, AR LD
R RIS g w3 SR gy R R S R AR A
FOUTA RS, AR 32 B A FEARGEHY BT R IR B, TR
sk L 2 P ey S8 2 AR, R — 24 i RE D LA R
FE R OISR A Y, 7032 SRR 5 Hp R BTR
JRE i R R AR L B VIR DG . X AR DO 5 A R
S Yk 2 T VA s S SRR AR A A SR, TSP g 4
SR 2 2 A R T 1k 2T Ak R WAL R 1 3 30T H T
ARTAR AR T p-2F UM AR T -2l L b Sk R
S T A i ) K AR TG, (i) S 0 AR — A 0 e 5 4 A ke
fife R B, B REAR p-F FUR SR B oy 1 5 |
SN S B2 | O [ B 2 R e 0 A g
BAATE M S 5 U G . edk . SRR ity
FREERFIT R, Rt p-2L FUMT I A S R 8y
MR 2 55 14 O e L [R] 22 — 8400 | 3se 8 48 i g f P 7 5%
i) PN ST H AL Ty T S
2.2 . BRETE], IR HE RS AR

R ENIN TR, #EEAA R A A,
A B EARWT AL, D3R5 R AR Itk . AT
R A K B b, H S R R i B H
AR ZZ B A AR s il 5 A K IR
RUVAT I, WEEAREAE RS, 2 i b R A S
FERE W R e SR 22 SN, RERE | MO . B

BhBR 22 AR, R I ISCHR S X T B b A S 2 s ),

FHIAKOA . Wi 75 AR 54 24Kk 100~120 d B,
WEATERIN T, BEEMEE KT 145 N; 2B K 100, 120,
140 d W, EEEEM T, OFEEAK 140 d i, B4
PRI, Wi 75 AR 54 ANEAUEATER T, H
SR AR ST R S B R A B L MR A
T3 S T AR A, LR AR 00 ) 30 S B b A AR
B, BB R N B e S g e

BEAE 4 °CHI 10 CCIFTRGHLE T TR (922 PRt 5 2 WL
JEE X 5 5t 4 P G S S S, X Bl R A R
4 °CIV U RE BT M AR5 T S A ML)
2.3 AEMIF R HERAE AR

HE I R RS2 KA 2, Hom 105 Ak 2
B, TR B A T 0 Rl R A AR L A 2R, HL
T Jr i 22 5 2 F BT R 22 50 H LAY H 2 T
g ER e UIANE & RN F = 7 (A DO P NTIE 8
T (A 38 2 )X H B A R R B T 45 R R
AR H BB g, A A Y B LA T 5 TR 28 AT
HERE AL, MRS AL | 2R R TR S T G S B st P
Fo EAYRHMEGHET TR R EN: FTHM
RERE . PSR LSRN R EL A T o ) 19 A2 K T 14
Ko BEBUHEIR S L G0 8 T A 2 R
RETTZE . MR =R T M o, SR
LR T LRSS, 4PREVRASR =% T2
IR T A BB B B i sk | e . BT
PERIME B, SR PO 2 R . WS PR BT R
FA I A 0 THT 25 B 0 SO 5 A DI BER R, b S i R
WERE . MERGIE . SRpE . IR NEL YA ] S AR T
OrEEREE M AR, BTSSR AR R
HEZE A ] | 28R R RE VR G . BRILZ A, 5T
PRy 2200 g Rt 8 BN R A £ )
ST N Ly T B R AR

3 HEFRMWFHEMREENEBELL RIS

AR, H RIS B W R, SO
S ST E AN i B R O, A R T
B BCE R, HHE R RPN A, A7 AE L
AR

(DT & BRI E 2 B A PR IR ARG —, W Ak
MG NI R, IR A E BT S ROE
ARG —, NHARE AR AT E . Wl B 202
PEAT T G6F S8 O R ) I 4 P 1) LA, W E i A E T
3, AERBEAT RGBT o R SL R 2 H 38
AR AR S H O B BT+ B2, Pk, #E H
SRR I — VAN T3 v S A R A R —

(Q)VF Z T UE I H SRR JTOR 15 7 b Jo ) 477 25
ORI, W ARSI B R B SE PR N R X
7 TR0 2 2R i SR B 1 S T AR
A TR A, H HAL B SRR AR B AR AT BT WETE R,
EYAR R b TOEE, AU R RIS E], dUFE 2R
AW, HES T B A R Y B,
Sy T BB AT RO (3 T-BE 9] 4 YOON 45V 5y 3%
R S R SR o SRR 55 T b 2 i R A G FLBT I 2 8

/1>



2054

B dn 2 4 R R I A 4R

12

YT A AR

()AL RE S R4 s VA I T, AN R
Jr 2O A S TS 22, T e JoA R A i L A i T
D gE D, S 2 e e A R X S A Y
I T7 AT T or 26, ARH SO B BT (R A 1k T i,
W SR A RN T 07 b S B 1 H S ab b X AT et
SIAT, A o Ty S G A S UM RS T,
7 M R R R R BN Ly A R AR, X T Y
I B B R S AR I AT A EH 0 e &

(4) BT R R 2 ph 22 DR RS2 Y, 4 38 5 e 1 B A
R 8 PR I e R A, O o G R 4 A A
e HATNTER 7 HH BB AR SC O SR ] T8 SR 450
X H BRI —E RBCR, (HIFRIEDT HIRR I
2. W RSN SEE U, REEIA R
144 2 i [R5

SECHE

[1] HUANG JK, SONG J, QIAO FB, et al. Sweetpotato in China: Economic

aspects and utilization in pig production [R]. Bogor, Indonesia:

International Potato Center, East, Southeast Asia and the Pacific Region
(CIP-ESEAP), 2003.

[2] DAMIAN L, DEBORA K, IBOK O, et al. Evaluation of 10 genotypes of
sweetpotato for fries [J]. Food Sci Nutr, 2019, 7(2): 589-598.

[3] RMsE, FLE, HR, 5. HSHMEHRIE B IR L BT 58 i
[1]. i EIREEAR, 2017, 53(5): 749-757.

WU YL, WANG HX, YANG J, et al. Advances in storage root
development and regulation in sweetpotato [J]. Acta Phytophysiol, 2017,
53(5): 749-757.

[4] SKLBH, EPCE, FRR. H M EZE TR EE D). Jem
1E91, 2003, (3): 162-166.

ZHANG LM, WANG QM, WANG YC. The main nutrient components
and health care function of sweet potato [J]. Rain Fed Crops, 2003, (3):
162-166.

[5] VAN JPJ, FABER M, TANUMIHARDIJO SA, et al. Beta-carotene-rich
orange-fleshed sweet potato improves the vitamin A status of primary
school children assessed with the modified-relative-dose-response test [J].
Am J Clin Nutr, 2005, 81(5): 1080-1087.

[6] MOHANRAIJ R, SIVASANKAR S. Sweet potato ([pomoea batatas [L.]
Lam)-a valuable medicinal food: A review [J]. J Med Food, 2014, 17(7):
733-741.

[77 SEYMOUR GB, MANNING K, ERIKSSON EM, et al. Genetic
identification and genomic organization of factors affecting fruit texture
[J]. T Exp Bot, 2002, 53(377): 2065-2071.

[8] CAUSSE M, BURET M, ROBINI K, et al. Inheritance of nutritional and
sensory quality traits in fresh market tomato and relation to consumer
preferences [J]. J Food Sci, 2003, 68(7): 2342-2350.

[91 WEI JM, MA FW, SHI SG, et al. Changes and postharvest regulation of
activity and gene expression of enzymes related to cell wall degradation in
ripening apple fruit [J]. Postharvest Biol Technol, 2009, 56(2): 147-154.

[10] XIPNAE, EIF5, TS, 55 LT 5o H iy TR S T it BT
M. B4, 2019, 33(5): 927-935.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

LIU BH, WANG KF, WANG XF, et al. Evaluation of fruit texture quality
of blueberry based on principal component analysis [J]. Chin J Nucl Agric,
2019, 33(5): 927-935.

TR, A5, HE, A T R BRI K e
[3]. TEFgll =4, 2012, 28(5): 969-973.

MA DF, LI Q, CAO QH, et al. Development and prospect of sweetpotato
industry and its technologies in China [J]. Jiangsu J Agric, 2012, 28(5):
969-973.

ANNA MK, KJERSTI A, HANNE S, ef al. Instrumental and sensory
analysis of fresh Norwegian and imported apples [J]. Food Qual Prefer,
1999, 10(4): 305-314.

TRUONG VD, HAMANN DD, WALTER JRWM. Relationship between
instrumental and sensory parameters of cooked sweetpotato texture 1 [J]. J
Texture Stud, 1997, 28(2): 98-106.

NANDWANI D. Texture profile analysis (TPA) of organic sweetpotato
(ipomoea batatas) cultivars as affected by different processing methods [J].
J Microbiol, 2019, 8(6): 1254—1259.

Al S, VAN DT, SUZANNE DIJ, et al. Chemical constituents of
sweetpotato genotypes in relation to textural characteristics of processed
French fries [J]. J Food Sci, 2018, 83(1): 60-73.

BIHOA, BUARME, WA R SR S I s T T (RS T
[7]. iRk, 2011, 32(S1): 184-186.

JIA YR, WEI JM, GAO HS. Study and application of texture analyzer in
the assessment for fruits and vegetables texture [J]. Food Sci, 2011, 32(S1):
184-186.

XA, 2L, WP TPA LESRBE AL i b ¥ B FHZ AR 0],
NP K724 (A AR RR), 2010, 30(2): 188-192.

LIU YP, LI HB. Review on the application of texture analyzer and TPA in
the assessment for fruits and vegetables texture [J]. J Shanxi Agric Univ
(Nat Sci Ed), 2010, 30(2): 188-192.

LN, EHFRG. TPA ST I XT 2R TPA BTk 43 M (¥ 505
[7]. & fEkE, 2004, (12): 68-71.

JIANG S, WANG HO. TPA and effect of experimental conditions on TPA
test of apple slices [J]. Food Sci, 2004, (12): 68-71.

¥y, 1A, WNEE, 45 5T PCA-Entropy TOPSIS Ay H 25 Fbisi
SRS BT [I]. R EAROLERNE, 2020, 53(11): 2161-2170.

LIL, XU S, CAO RX, et al. Evaluation of texture quality of sweetpotato
storage roots based on PCA-Entropy TOPSIS [J]. Sci Agric Sin, 2020,
53(11): 2161-2170.

FRAR. SR BRI ST [D]. BUM: WA R, 2013.
CHEN L. Evaluation of the texture characteristics of sweetpotato roots [D].
Hangzhou: Zhejiang Agriculture and Forestry University, 2013.

W, PREE, MEDY, & H PR TR AR R AR ). PR
BESANT, 2018, 18(2): 94-99.

PAN C, CHEN CX, YE XF, et al. Optimization of detection method of the
texture properties of sweet potato root tuber [J]. Preserv Process, 2018,
18(2): 94-99.

FIEME, SR, BRI, S5 TR A5t H S B SR ) s
SEREALT]. ILPELOl R, 2013, 41(12): 1323-1326.

WANG XB, GUO XF, HAO LP, et al. Influencet of testing condition on
the starch gel texture properties of sweet potato [J]. Shanxi Agric Sci,
2013, 41(12): 1323-1326.

BEIEEHE. Al A R JRT L o H 8 B bl ot 5 A S D). BT



46

SIS, S5 HE PR TR BT

2055

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

HITARMAE, 2018,

XUE GW. Effects of variety, growth period and storage temperature on
texture and quality of sweetpotato [D]. Hangzhou: Zhejiang Agriculture
and Forestry University, 2018.

FEEM, R, T, AF. H SRR S TS AR R[]
TEMEEAR, 2017, 43(8): 12341244,

TANG DB, AN JG, DING Y, et al. Correlation between hardness and
dry-matter content of storage root in sweetpotato [J]. Acta Agron Sin, 2017,
43(8): 1234-1244.

ANDO T, YASUDA M, HISAKA H. Effect of storage period on free
sugar and starch contents of six sweetpotato varieties with different taste
on baking, and quantification of sweetness and texture [J]. Hortic Res,
2018, 17(4): 449-457.

PIOTR MP, ARTUR Z, MIKIO U. Study on parameterisation of plant
tissue microstructure by confocal microscopy for finite elements
modelling [J]. Comput Electron Agr, 2011, 78(1): 98-105.

ALAMAR MC, VANSTREELS E, OEY ML, ef al. Micromechanical
behaviour of apple tissue in tensile and compression tests: Storage
conditions and cultivar effect [J]. J Food Eng, 2007, 86(3): 324-333.
ACHINTA B, LOVEDEEP K, JASPREET S. Parenchyma cell
microstructure and textural characteristics of raw and cooked potatoes [J].
Food Chem, 2012, 133(4): 1092-1100.

DIDIANA GL, FRANCOIS L, MARIE FD, et al. Texture analysis in an
apple progeny through instrumental, sensory and histological phenotyping
[J]. Euphytica, 2012, 185(2): 171-183.

ACHINTA B, LOVEDEEP K, JASPREET S. Parenchyma cell
microstructure and textural characteristics of raw and cooked potatoes [J].
Food Chem, 2012, 133(4): 1092—-1100.

FFAR, B, SR, S RURSOR AL S RIS AR
KR HERPRIEE, 2015, 48(15): 3027-3037.

QI XD, WEI JM, GAO HS, et al. Pectin polysaccharide degradation in
relation to the texture softening in pear fruit [J]. Sci Agric Sin, 2015,
48(15): 3027-3037.

G4, Emee, XK, 45, BURIR] R RIRERE 5 R & 0 AR G
831, ALk, 2011, (15): 15-17.

YUE Y, LU XY, LIU Y, et al. Study on correlation between firmness and
pectin content of different pear cultivars [J]. Northern Hortic, 2011, (15):
15-17.

DEFILIPPI BG, EJSMENTEWICZ T, COVARRUBIAS MP, et al
Changes in cell wall pectins and their relation to postharvest mesocarp
softening of "Hass" avocados (Persea americana Mill.) [J]. Plant Physiol
Bioch, 2018, 128: 142-151.

FHAR, B, AR, SRR SR R B S A RE
RFTFEFFZIRHICRT]. BUCEGFHE, 2015, (6): 91-96.

QI XD, WEI JM, ZHAO LL. Correlation of fruit texture development and
softening with cell wall degradation and related gene expression in gala
apples [J]. Mod Food Sci Technol, 2015, (6): 91-96.

SONIA ZV, ALICIA RC. Texture changes in fresh cut celery during
refrigerated storage [J]. J Sci Food Agric, 2003, 83(13): 1308-1314.
B, BA, RESE, A5 SRR 3 ARG RISRSIR 775 IR B
AR A BRFEAR R AR B SE (D], B2 324R, 2011, 38(1): 133-138.

LIU CC, WEIJL, XU YT, et al. Preliminary study on firmness and related

physiological indices of three early-ripening apple cultivar during late

[37]

[38]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

development of the fruit [J]. Acta Hortic Sin, 2011, 38(1): 133—138.

T, MR, WIETN, SF. H S0 RO ) 20 B R A T M A A
[ i SRR, 2012, 38(7): 186-189.

WANG W, LI PX, HU HL, et al. Study on the activity of cell wall
degradation enzyme of sweet potato in its storage [J]. Food Ferment Ind,
2012, 38(7): 186-189.

WIR, X2, B, BRI AL S A L BE R AR A SCHE 11 8 % 2
WA BRI ER D] T ERIEFE, 2012, 45(14): 2931-2938.

KAN J, LIU J, JIN CH. Study on the relationship between peach fruit
softening, cell wall degradation related glycosidase and ethlylene
biosynthesis [J]. Sci Agric Sin, 2012, 45(14): 2931-2938.

LIU HK, MING Q, CHUNHUI S, et al. Down-Regulation of PpBGAL10
and PpBGALI16 delays fruit softening in peach by reducing
polygalacturonase and pectin methylesterase activity [J]. Front Plant Sci,
2018, 9: 1015-1030.

MREAAR, KA, mAPE, 45 Feaids SRR A R &
HLER[T]. RO ERNE, 2014, 47(4): 727-735.

CHEN XS, SONG J, GAO LP, et al. Developing mechanism of fruits
texture in ‘Jonagold’ apple and its crisp flesh sport [J]. Sci Agric Sin, 2014,
47(4): 727-735.

AR, a4 O|FH, ef al. Growth characteristics of sweet potato
(ipomoea batatas) cultivars according to growth period in early cultivation
[]. $EEEE2|X], 2017, 62(1): 51-59.

RRERG, B0, M. HSgdiA 38 C Friiss RO R LR R 57
58 T (R R 5 PR A AR ONL R 3BT (0], o AR R, 2002, 35(5):
482-486.

LU GQ, HUANG HH, HE TD. Genotype and environmental effects on
vitamin C and carotene contents in sweetpotato [J]. Sci Agric Sin, 2002,
35(5): 482-486.

CALISKAN ME, SOGUT T, BOYDAK E, et al. Growth, yield, and
quality of sweet potato ([pomoea batatas (L.) Lam.) cultivars in the
southeastern anatolian and east mediterranean regions of Turkey [J]. Turk
J Agric For, 2007, 31(4): 213-227.

VR, W, MG, SE. JEIUAEON N R RN H R AR B 5 )
[9]. WP EARINEER, 2019, 34(6): 30-36.

LV ZF, PAN C, CUI P, et al. Effects of short-term storage on physical and
chemical characteristics of sweet potato in different sizes [J]. Chin Cere
Oils Assoc, 2019, 34(6): 30-36.

SOLHE, BRI, R, A WORUREEXT 3 FH S TR R[T]. B
24, 2014, 29(3): 493-498.

SHI GH, HU ZH, WU ZJ, et al. Effect of storage temperature on the
quality of three breeds sweet potato [J]. J Nucl Agric, 2014, 29(3):
493-498.

e, ATEER, B EAL S50 R R T SO SR R 1 )
[J]. i RHE, 2016, 41(8): 45-50.

YANG Y, YU HC, LU GQ. Effect of aging method on texture
characteristics and quality of mini sweet potato [J]. Food Sci Technol,
2016, 41(8): 45-50.

TR GRS TR L . BB s AR5 (D). A Wi
TR, 2012.

WANG J. Research on the drying process, model and quality change of
traditional matured sweet potato [D]. Hangzhou: Zhejiang Gongshang
University, 2012.



2056 1% A T R A 1245
[48] . HTF MM I T T X RS0, frabfhee, 2019, [54] {EUEDF, BRUGE, TKIIT, 4. H A S T R T 0 Sk i B S

[49]

[50]

[51]

[52]

[53]

44(3): 108-112.

FAN ZD. Comparative study on processing technology of dried sweet
potato based on texture analysis [J]. Food Sci Technol, 2019, 44(3):
108-112.

WO, RS, Biff—, S5 R ARH 84 0 2% JTRE M K 1
SEEMESI]. kS KRBTk, 2019, 45(24): 111-118.

FAN HP, XU MY, MA JY, et al. Analysis of the quality characteristics and
processing suitability of different varieties of sweet potato raw wet
noodles [J]. Food Ferment Ind, 2019, 45(24): 111-118.

e, RO, XA, SF HEPR AR P B IR H SER [ A 5
R[T]. ErdhRl, 2008, 29(6): 133-138

TAN HZ, TAN B, LIU M, et al. Effect of additives on retrogradation of
sweet potato starch in production of its noodles [J]. Food Sci, 2008, 29(6):
133-138.

BORBR, EB, JEDY, 5. JOMFRSENH BB 2 5 5 0 B AL PR
[7]. iS5 EEE T, 2019, 45(22): 103-109

ZHAO CY, WANG Y, ZHOU F, et al. Effects and mechanism of binding
starch on the quality of sweet potato starch noodles [J]. Food Ferment Ind,
2019, 45(22): 103-109.

FIIREL, NS, JRRLT), SF. BLLTAMRULRE IV TS BRI DT R TR
). iRk, 2002, 23(8): 202-206

LU XL, LET M, SHEN CB, et al. Research on technology of sweet potato
biscuit by far infrared ray toast [J]. Food Sci, 2002, 23(8): 202-206.

B, B, BEE, FOETEREE T LMD 'Rk,
2011, 36(4): 81-86.

LI B, LEI J, TANG FR, et al. Study on the process of the purple sweet
potato mud [J]. Food Sci Technol, 2011, 36(4): 81-86.

[55]

[56]

[7]. iRk, 2019, 44(3): 158-164.

REN YY, ZHANG FJ, ZHANG TY, et al. Effect of fresh sweet potato pulp
on dough characteristics and quality of steamed bread [J]. Food Sci
Technol, 2019, 44(3): 158-164.

%, Hik, A4, S S ERERIA & M RE IR S R
FHRMENIZE[T]. Bt Toll, 2018, 39(1): 184-188

WANG L, XIA B, YI YJ, et al. Sweet potato meal nutrition puffed food
sensory index correlation between quality and structure characteristics and
research [J]. Food Ind, 2018, 39(1): 184-188.

YOON H, NO J, KIM W, ef al. Textural character of sweetpotato root of
Korean cultivars in relation to chemical constituents and their properties

[J]. Food Sci Biotechnol, 2018, 27(6): 1627-1637.

(FrfEsh i #huesr)

EE &N

KBE, MEMRE, TEMRAE
) REMEERBRERRSFA.
E-mail: 1826213445@qq.com

FEEMR, HE, BIR, TEMRFEA
EXRFINRE~EEREFAA.
E-mail: lugql0@zju.edu.cn



