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Effects of Ultraviolet-C Treatment on Postharvest Physiology and Storage Quality of Cassava Tubers

WANG Zhongyuan', WANG Zhan', LI Wen', SHAO Yuanzhi*™*
(1. College of Horticulture and Landscape, Hainan University, Haikou 570228, China;
2. College of Food Science, Hainan University, Haikou 570228, China)

Abstract: This study was conducted to explore the effect of ultraviolet (UV-C) treatment on sensory, nutritional and
physiological characteristics of cassava tubers, aiming to provide technical guidance for short-term storage and preservation
of cassava. Tubers of the cassava cultivar ‘Southern China 5’ were irradiated by 254 nm UV light for different periods and
quality characteristics of cassava tubers were determined during subsequent storage. Results showed that compared to the
control, UV-C treatment significantly delayed the drop of tuber hardness and the changes in color, retarded the increase in
total soluble solids (TSS) and starch degradation, inhibited the accumulation of malondialdehyde (MDA), maintained the
enzymatic activities of superoxide dismutase (SOD) and polyphenol oxidase (POD) at a high level, maintained the quality
of cassava tubers, and delayed the maturation and softening processes. Taken together, 30 min UV-C irradiation is optimal
to keep the quality of cassava, followed by 20 min UV-C irradiation, and UV-C irradiation for 10 min provides the worst
preservation of cassava quality.
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Fig.1  Effect of ultraviolet light treatment on MDA content
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Fig.3  Effect of ultraviolet light treatment on color L* value
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Fig.4  Effect of ultraviolet light treatment on cassava firmness
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Fig.5  Effect of ultraviolet light treatment on starch content

383
(=]

224 CRAMARETSS G EMEM

—— Xf[i —=—10min ——20min —e—30 min

O 1 1 1 ]
0 6 12 18 24
DI 7] /d

H6 SEHIRGEIAETSSERIIZMN
Fig.6  Effect of ultraviolet light treatment on the content of total soluble solids

WME6TR, AZHRSTSS & &AL 6] L2218
AR S KRR ZER S B S 12 R TSS & ik Bl iy
KAE, N530%, BffEHIHER; 10 mingE /M2 Ab 3 H 7E
FBI8RTSSEHRIABI BN, N4.77%, ZJaTFIRIELE;
20 minF130 min%E 428 &b B 20 L SEAE 5524 K A TSSH i i
L, JEHRERMK, WABER. WS RAM, %
A2 A BT DA IR 2 B VE R M TSS I Ak, A TR

KRR H i, Hor BL20 minf130 min i 48 A 2k Ak 2 A% 5
etk
3 54

3.1 UV-CRARZERSR 5 A 20

S0 G RS b BT S S M SRR 7 1R A AR
SR P R T . R SR A R SR AR
EUV-CARBERe > 125K, 00 AN 4 R SE A AL
THAE, PREFRSAIT. ARTFUARETY, KA T RE
i ] AR EMDA S B, 4EFRFSODAIPODIE I
TREFEIR AR, WTIAESE T RER A S =L, (&



260 2016, Vol.37, No.02

E6mild=

JE e 22 PO T o S A T A R B AU RS
FERELCIRIEH, yHERELZ, B AHILZ
MDA % &K, {2ESODMPODE G K, 5AHF
R
3.2 UV-CXIAE F S 5l i 12

TR il 1T R R R A I ) E B R AR . UV-CAb R
A i SR S P AR i SR AL R T AR
WFFER I, AN [R) PR 28 A1 B S B T St A 22 SR s 1) SRR o
S ANE],  BA20 minA130 min () R 5N E]S0CR B 0, fiE SR
B AR Ik A R A SR I R B, IR SRS R I F
A, R TARFEARZE LI SMMEREN . XTaeE %
HMEHERE S T ORI R INEy R AR, WS TR
KEH, WRNERMEZRGEALT N, &5 7 otk
HEELRP,
33 UV-CXPARZE ST % 5 R 52

S0 A IR A BN A LS IR Tt A EE
ARE AP RS, ASIGEE R, K5
T, AR SETSSE RERL LT, WM RS T
B, XERGEEPELRE FRF RS RSB, H
—IRULEH T K5 A R Sy b S (M A AR

AN [] B 1] f) 25 Ak 25 A 38 2 o A S8 e AT — 5 1R AL
By B[R] Ab FER I 8] o A A R 5 R (R AN, DA
30 minHE ST (A e 4, 20 mindkZ, 10 min¥UR % .

SE IR

(11 Roedy, skt EIR), 55 AEHAUE R AR FC3E R[], $haf R
bR, 2006, 26(1): 64-68. DOI:10.3969/.issn.1009-2196.2006.01.017.

2] ROGERS D J. Studies of Manihot esculenta Crantz and related
species[J]. Bulletin of the Torrey Botanical Club, 1963, 90(1): 43-54.

[3] 7k, WOME, BRI, [ENAMARE LR T A 2R,
2010, 26(16): 353-361. DOI:10.2307/2482858.

(4] SR, W RER, & ORE AR R )G A EE AR BT A
BERE[T]. WHGE P22, 2009, 17(3): 309-314. DOI:10.3969/
j.i8sn.1005-3395.2009.03.018.

[5] SHAMA G. Process challenges in applying low doses of ultraviolet
light to fresh produce for eliciting beneficial hermetic responses[J].
Postharvest Biology and Technology, 2007, 44(1): 1-8. DOI:10.1016/
j-postharvbio.2006.11.004.

[6] SHAMA G, ALDERSON P. UV hormesis in fruits: a concept ripe for
commercialization[J]. Trends in Food Science and Technology, 2005,
16: 128-136. DOI:10.1016/j.tifs.2004.10.001.

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

WILSON C L, GHAOUTH A E, UPCHURCH I B, et al. Using an on-
line UV-C apparatus to treat harvested fruit for controlling postharvest
decay[J]. Hori Technology, 1997, 7(3): 278-282.

VETFIR. 12 SR DR 1 RO it RO R IR (0], AR B AR,
2002(4): 38-38.

FRI5I5, KA K, WA UV-Cx) 3 RR 5 5 i 4% i ()],
Al R8RS 254, 2006, 25(4): 1081-1083. DOI:10.3321/
j.issn:1672-2043.2006.04.053.

SRESY, TV FLICER AR IR R e R ORI 2 (0], &
ARHY, 2003, 24(1): 146-149.

SRH S, TR, M. UV-CHE SR SR 2 i SR B 200 e 2 1 A
S BURTERT T[], bR 24, 2008, 23(3): 166-169.
FRANCISCO A H, PEDRO A, ROBLES P A, et al. Low UV-C
illumination for keeping overall quality of fresh-cut watermelon[J].
Postharvest Biology and Technology, 2010, 55(1): 114-120.
DOI:10.1016/j.postharvbio.2009.09.002.

LORENZA C, ARIEL R V I, PEDRO M C, et al. UV-C treatment
delays postharvest senescence in broccoli florets[J]. Postharvest
Biology and Technology, 2006, 39: 204-210. DOI:10.1016/
j-postharvbio.2005.10.012.

R, FTHE, AR/, A TR AL N S X X Rk DR A PR S ],
Aol TAZ 4R, 2009, 25(6): 306-309.

Wl FETR, it A T S D i MR AE R (0], [ AR 2
W, 1997, 6(3): 38-42.

TAEgE R ARSI SRR RR M. Jh5 S E AL,
2006: 267-283.

G A B A R R (M. db ot REEE AL,
2005: 164-167.

JrAuH, AESCAS. H AR S B e S A A A A )
MM, bt Jbai AR L, 1994: 88-100.

IGLESEAS 1, GRAELL J, ECHEVERRIA G, et al. Differences in
fruit color development anthocyanin content, yield and quality if seven
“delicious” apple strains[J]. Fruit Varieties Journal, 1999, 53(3): 133-
145. DOI:10.1016/j.scienta.2008.07.004.

R 2. T4 SR VG o R S AE PR IR A R RS 7 400 7 2 2 A4
AAL[D]. Kb ALK, 2007.

PRE, BFEE, MEAE, 55, B R RO 25 CREEOR f LR
FE0N. A7, 2011(7): 148-150.

CHARLES M T, MAKLHOUS J, ARU J. Physiological basis of
UV-C induced resistance to Botrytis cinerea in tomato fruit. Il :
Modification of fruit surface and changes in fungal eolonization[J].
Postharvest Biology and Technology, 2008, 47: 21-26. DOI:10.3865/
j.issn.1001-3547.2005.04.034.

FEME, AL/, TR, 45, ANIR]Ab BT 106 R J5 R 1 A
M), KILHESE, 2005(4): 41-43.

BONOMELLII A, MERCIER L, FRANCHEL K, et al. Response
of grapevine defenses to UV-C exposure[J]. American Journal of
Enology and Viticulture, 2004, 55: 51-59.

FSek, AE/BR, XUBLEE. NOALBIS T4 3 (R EFAFLM[T]. PEILAR Y,
2#4ik, 2009, 18(2): 237-240. DOI:10.3969/j.issn.1004-1389.2009.02.053.



