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Effects of salicylic acid and low temperature treatment on
qualities of Allium tuberosum
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ABSTRACT: Objective To study the effects of salicylic acid (SA) and low temperature compound preservation on
the quality of Allium tuberosum. Methods Under the compound preservation of SA and low temperature, the
content of protein, vitamin C (VC), moisture content, water holding capacity, total acid of Allium tuberosum were
detected. The peroxide (POD) enzyme activity, superoxide dismutase (SOD) enzyme activity, malondialdehyde
(MDA) content, hydrogen peroxide (CAT) enzyme activity were detected. The changes of tenderness and hardness of
Allium tuberosum were analyzed by TMS-Touch instrument. Results During 28 days of storage for SA and low
temperature compound preservation of Allium tuberosum, the protein content was highest on the 14th day; and
decreased to 21.99 mg/100 g on the 28th day, the VC content decreased all the time, reached 15.07 mg/100 g finally;
the moisture increased on the 21th day, up to 92.66%; the water holding capacity reached 78% on the 28th day; the
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total acid content increased all the time, and reached 6.57 g/kg finally; the POD enzyme activity increased 2105.36 U/g
on the 7th day, and then decreased to 464.52 U/g on the 28th day; SOD enzyme activity reached 76.53 U/g on the 7th
day and decreased to 61.24 U/g on the 28th day; MDA content increased to 8.55 mmolg/FW; CAT enzyme activity

decreased to 2.77 U/mg-prot; hardness was 24.28 N and tenderness was 19.76 N/cm on the 28th day. Conclusion SA

and low-temperature preservation treatments can maintain the quality of Allium tuberosum effectively, which is a

good reference value for maintain the quality of Allium tuberosum after harvest.
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Gk

AURE | BRERYS . VR (SrHTEE, EZE R ERA
FRAFD;, AFL. 2,6-—&EEm . A8, FmiEHEm .
& DS W (i 2k, TLIOMERAE DR R AR, MU
fete . TR, BRERSW . WERR (4N . BERR BN (S e, FIaT
M fL B A A BR A FD); 4 b &l if (hydrogen peroxide,
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75428 G AT 0L 43 6 BE (RS A AR PR A FDD;
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1.3 ZWFFE
1.3.1 EFfAL

BAEE sy, Y. BT, JKIR 55°CIEZ 50 s,
BB 1000 mg/L MI/KIRIERTIRHIE 25°CLL P45
W BT, B RS L, FE-20°CH K, R 7 d —ik
132 Zafaze

F2%5 5% 5 (Bradford)ik " 2 . Bd il 0.01 mg/mL
FRUEE W, 29180, 0.2, 0.4, 0.6, 0.8, 1.0 mL T
R, ZZBKEE 1 mL, EEMRETMA 5 mL
0.01%% G Vs, IRSIHE 5 min, T 595 nm FlE
WE G RE , DAAR BT BE (X, mg/100 g) AR AR bR, WG EE Joh
ABFR(Y), ZhlbRifERRLR, TR BIA R R Y=0.7537X+
0.0008, r*=0.9993 % iR J5 9k, HL 100 wL B 5 A5 0t 5
{E, 28 IR0y BRI SEAR AR A B (1 VR
133 #gAFCE

SR 2,6- G i Wi e U o B30 g dE#E,
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WA 100 mL =, H 1% ERIEREAZZIE, m
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B 50 mL IR, bR il i 2,6- — S0 B s
T E BV OB LT L 15 s PANHR € B i 78 4K 0
4= 2% C (vitamin C, VO)IIFHEAA N (1):

X=(V-Vo)/WTx100 1)
o, X W AE 100 g AEB P HUIR AR 1Y) & 22 5e 4K, mg/100 g;
VR R FER T TERE I AR, mL; Vo i A F1THFERS
WARFL, mL; T NBARIIEIRN L VC bRV A & &,
mg/mL; W A 5 220 5 h BUFH AR SR P T B R R S A, g
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1.3.4 KoHmz
BT o PR — i S e o, ot
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PR B 2 v ) B — s B SR A A At
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K, ¢ /8 NaOH FRUEIR MR, mol/L; V, R i A i
IS #E NaOH FRIEIR M IARRL, mL; V) Fnifig 28 (st
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F POD 57 i e ik # 10 g, BABFER, fmA
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T 3 mL IR A BOE AR E, 7E 430 nm I HOE
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L. T 96 LA L, EBCGHREAL . XFREas AL, EAL .
W5 23 LA 4 AL, RIS ZE T BEAL AR B s (Lo A
20 pL ZEIR/K, ZEME FLATIE 25 A1 FLHOIA 20 pL fRAE
A, [FEEEE 1, 3 L9 EIn 20 pL AYBE TR, J-F 2. 4
FLHA N 20 pL ARG B, R AE AL TR I N 20 pL
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B g HYUE 1 mL T SOD il R ik S0%HT i i
REfR SOD &y 14> SOD i f1 Hfz (U)o
K, A Rt HEFLI B REE; Ay Xt IR ZS AL RE(E; A
i 2 FLIOGRE (A Ay AE 28 T FLIBOGEEE
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m i 1B R, dETAE 28 d R E], VC SRS T
M, A TR 15.07 mg/100 g fEZRTRIBFSEH, %f-20°C
KINKAGRRA PR AEEATIL VO S kB, KAKGR
AEPRAGAE RS VC AR 7ESS 28 d FIEZE 12.09 mg/100 g, F [
HORE TR AR E A A dER . VC T RER R
ARESE VC S 8L . 1 2 PR 0 T B0, X
SEfifER] ek [ A AR B s A TS Y SR ke
PEAEPHEHI SR SA AbFRATATSLIG L TH, &Y
VC i RN ) A T R, LS IR 2 S S A 5
) VC &g AR b SR — 5,

2.3 SA ABFAXEIRE TR F KT HIF N

KO XTI EE . W is e . REEsh . iRl KA
HEREREE P, 2 SA AEBAVRIEI RS, JE# TRk
S1E 28 d INFARAB IS BL AN 1C iR .

B 1C AT, FEI 0~28 d AR BEK A & B e
BN 2E F(P<0.05), TE 0~21 d dESE PRk SREM
FH#aF, 25 21d EAEREHN 92.66%, 7 21~28 d Z2HT
Fetadh, ATE 28 d KArFEIRE] T 88.86%. 7E 0~21 d 3k
B b T I R 0] BE 2 A2 A R PN 7K 33 i AR YA
VEF  SA XA A0 MRE 14 BRI S s i Pl 21~28 d
AEHE K A R A JE R AT BB Al 3 10 W A e s, 7K
Syt 25 gl DL AR BN S EOK 4 P
e GRS SA KEFEXTAE S AEHT RSB0 & B, SA
B4R S FL B AL 1K A PR FSRE 71, LS RS AR S HhE Bk
SRS

2.4  SA RCIBFAEIERMC R AT AE E K DRI

FrK 1 J&— R R R K A3 1 RE 1, RS RS R4k 5
MK ERPEYIES . IREEYPIEERE S, NER
FRPHRAEIEREEY . 28 SA Kb BRAMRIEI RS, BB Ak
J17E 28 d WA AL LN & 1D i .

& 1D A5, 78 0~7 d Rk i TR, M 7~284d
Rk —H 2 FFR R, HhTE 14~28 d FFHERNF
%, BaRKIIESRS 28 A HINB] T 78%. Wi 7 dREKIIE
R S IR AT BB AR I R0 401, AE K43 T BE S IR k2% & 1hi
SRS TR, 7~28 d £k H1 TR JE AT RE R AR v AR
TREEAS P, 78K AR Ay MO AR BB ) R S S A
9% SA ALBEARSESIIS TR R, ARIE HIFEK T BE R TR T
JER LRI BTk, AR S A SRRk AR e a4k
AR—F,
2.5 SA AIBFKEICRE T HE # R ERAI 0

RIRA BB AER, R Ml ampEmEmE LR, N
TR - R B WA RBe, 2 SA A FRARIEI ), dE8E
(AR & i AE 28 d INI AR IB DL An B 1B iR .

M 1E AP, dEEAE 28 d AYIREVIRI Y, SR

E—H Tk, 58 6.57 ghkgo Hb 0~21 d WEER S E BT
BRI, 21~28 d FFHESET VS, 3=t TR )
e UTC AT B, WEAERE S TR R, DT T3
e RIR S EALT, BRSPS SA RS B
FRF5 RS v A B, FEIC R )RR i — L T, sk
25 ST T SR A AR IR S W] SA
ATV 0 A 2 1y e 8 7 ) B R b TR R IR S
2.6 SA LIBAKIENEITIERE POD EEIERIF T

POD i 3= %2 Ih g S AR A 40 400 Mt 32 5k A Ak G it
F 22 SA QL ERAMEIRIT RS, dE# Y POD MES 78 28 d
P ZE AR AR B A& 2A TR

B 2A FTAL, AERELE 0~28 d oci), T 7 d dE#
{1 POD BT .2 BTk, 7E55 7 dakBIE(E, M 2105.36 Ulg,
14~21 d 14, POD % & 2 T B (P<0.05), 21~28 d [N, POD
TG THEs, o5 28 d i5F) 464.52 U/g. dE # 1 POD s TR,
AIRESE FAZUREREL, A FHLAR REA R0 B
i FAL R T, g E I Y SA I EEOR SR
MR SZsz g i & B, POD & M MR B0 BTG T A
B, BTSRRI Z 2 WAL, JLAL R A5 R 5 A
5% POD Jif AE (b a3 I AR —34
2.7 SA REBAREIEXTIER SOD Bg/ERIF2N

SOD REMSIEBRA A It | (P BELER | IR, 1M
SA AL FRIN AT L3 3 50 SOD B ARG A 2R ALY
RN 22 SA LbFRAMRIRIN RS, ¥R SOD M 7 28 d
P ZE AR AR B AN &l 2B BT .

di 1 2B A1, dEHAE 28 d IREIN], SOD S 2 B
e FTFFE T RRRFHY, 15 0~7 d th POD s 2 B K 3,
557 daRFIIE(E R 76.53 Ulg, 1 7~21 d POD s TR,
21~28 d POD G 2248 TR, 2 28 d F#IRZE 61.24 U/g, £
Z T EREFE R, X -20°C R oK A% B2 Ak PR A A B e ) 3
SOD % &P, KHKHBRAFAAER VC & R7ES 28 d
TFEZE 56.42 Ulg, FREHARE TRKBRARE AL
MAE®E . ERT 7 d N, JETE SOD MG T b T % S K p
AE AN N A AL B T, AT BR i 2 0 B g, R
AN e 52 A AR I 5 300, #E 7~28 d N, dEFE SOD g
A 4 D5 DR TR SR I Y N ] 4 FE R, — 2 A Y
PRPALI AT B 2332 W1 55 B AL S B ™, i sk 1)
FEWFFE SA AbFRALATR S5 vh & B, SOD il th 22 346
THE TR s, LI 45 R 5AM5E SOD i A8k
PEEA

2.8 SA QIBFKRMIEXTIEE MDA B0

MDA 215 A A W0 B2 B (4 7 S AR 2 —, BB S
YRS E AL R FR I & SA AFRFIGIRIE S, A
1) MDA 875 28 d NIAR BRI 2C Fis o
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Fig.2 Effects of SA treatment and low temperature for POD activity (A), SOD activity (B), MDA content (C), CAT activity
(D) of Allium tuberosum during storage

i 2C fiizs, AEFEAE 28 d AT HDIE], 0~7 d i MDA
Fri R K, 7~28 d Bf MDA 255 A3 s Bt 0~7 d B
5%, MDA &8 7E 28 d I5F)IEAE 4 8.55 mmolg/FW, i
B2 TR ) A4 0, SA AL BRAT DIREAR MDA B4k,
A R B 1k A RS 1 48Uk I 4 2% A0 P e AT ff
FEH N A0 B R S 56 & BE, MDA & RSk |7,
HFEE R K MDA _EFHE, HSzmah il S5A T
i) MDA & it B LS A —3
2.9 SA QEBAKEICEITIER CAT BgEHR M

CAT [ RE P 4A Mk, 228 W B Ik R 19 S i =
— 81 2 SA AbFRMERIR IV S, dE¥E Y CAT MG e 28 d
P EIAE AL IE B AN 2D FFR o

t & 2D a1, dEFELE 28 d AR IRl Y, 7E 0~7 d.
14~21 d B} CAT Fl§TG Il F%, 78 7~14 d.21~28 d B CAT
TS T EE 5 0~7 d. 14~21 d I CAT W& T ot ivRg L Bl
IR N TZE A 28 d, CAT s FFEZ 2.77 U/mg-prot.
CAT JiE N R K nl R, BEE TR R A K, E T
IS SR TR, (A0 & BRSP4 R, i 2D
AlEN, fE—EXRTE N CAT BgWG T IEF-2%, BBt SA 4b
FUEEASTE—EFLEE FHIH CAT FEIEI TR, 2 ARPYE

WFT SA XA JIANZERG B BT AR 3206 i g B, IR
[, P CAT G SR H AR, Haom sk R 5 AR5
1 CAT BEE AR A —

2.10 SA IBFNMEENMC T IE R/ RARIE N

i i SR A R & AR TR AR I (4 o, £ A AR O
AR PrchE | RIS 10 KN R AR, PR P IEX B
PSR T AR, B4R Bk ) dee KUY s R 8
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MFRE ., 4 SA ZbFRAMIGIEI 5, dEB A TPA 85 U155
FRIERNZRTE 28 d WRYAR LB L& 3 BiR .

2 SA RhHAVRIRI S, dEH 0 SAHELE 28 d NN
AL 4 FFR

A i 0 TR BB A5 A 255 R T £ 199 & TR 11 JRR ]
4A 7R, 18 7~14 d F121~28 d dEsAIREEmSA FTF, 4528 d
WHEE Ay 24.28 N HH &l 4B fiis, 76 14~28 d B, A& RE B
B EFH(P<0.05), %5 28 d WUE H 19.76 N/em., & SA b3l
Xof AL B RA A — E RIS o AT IR G e ST SA X it
SEHG R Y S P B, B IR [ A RE K, A SR A
FRTEE S TR R Ay, LS 2 SR 5 A o ke 3 b P AR
b IEA—F
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