35 &H 1 X W B T K % % # Vol. 35No. 1
2016 4£3 H Journal of Wuhan Polytechnic University Mar. 2016

Y5 :2095-7386 (2016 )01-0021-05
DOI:10.3969/]j. issn. 2095-7386.2016. 01. 005

CIRARBRUEE AP B LN

WET RERE K R PR ARk
(LU TR Fri B 5 TR W1t RO 430023 ;2. WI-IL s & AL 4 TR O AT PR ) WL 2521 437500
3. RDUR TR (L% 5 3RE TRRFBE, WIE IRIX 430023)

W B ARAERT AR EDTA2Na Ve A RFRAROETHF PO &L R, @i
Wl Z R R BRI T EHFEEN T, AT P ERN T T, AR, Rk EA
0.1% B, 474288 LA 3369 97 €. %80R . EDTA-2Na 3, Ve ¥ TR ST R 3 &R, 2k
RIEL T F e AR &, WAL A8 0. 1% A4 82-0. 1% EDTA-2Na 0. 1% 474
B2-0.05% Ve AABIFAP ERAR, TAA T RFHROEFREH FHEEfo g 2P

SR
KR RORFHF P ETL, ZhAH
FESHES: TS 255.3 XHRARIREG: A

The color-protection technology of soft-packed bamboo

shoots for second sterilization
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Abstract . Citric acid, EDTA-2Na, and Vitamin C were used as color-protection agents in soft-packed bamboo
shoots for second sterilization. The color of bamboo shoots was measured under high-temperature or light-enhanced
stored environments to optimize the color-protection formula. The results show that citric acid could well protect the
color of bamboo shoots at the concentration of 0. 1% . EDTA-2Na or Vitamin C could enhance the efficacy of citric
acid in color-protection, and the effect was related to their concentration and the stored environment. Optimum for-
mula of 0. 1% citric acid-0. 1% EDTA-2Na and 0. 1% citric acid-0.05% Vc exhibited excellent effects in protec-
ting the color of bamboo shoots, and could be used as color-protection in the storage, transportation, and sale peri-
ods of soft-packed bamboo shoots products.

Key words : soft-packed bamboo shoots; color-protection process; second terilization

Wik H 8. 2016-01-20.
TEE RIS W T (1994-) , 55 AR E-mail : 13554329384 @ 163. com.

WAEVEH WEZEAE(1970-) , 55, 247  1#i -+, E- -mail ; jiwangchen1970@ 126. com.

FEHTH WA B ARG T 0 H (2010CBB02601 ) 5 b4 B2 0F98 5114 % 5 (2010BBB067 ) .



22 K W B T K% % )

2016 4

1 5|8

FHAT 54 ( Phyllostachys praecox f. prevelnalis) J&
UEAE R SRR AL R AT R, S B g L
FIB AR5, R —Fhm e AR R 2
MBS . AN, TATHE S 18 MR IR AN Z Fh
MR TTR , 10 (Se) F1%% (Ge) 55, B4
BN ZET o TR S G O vk i
EEREE RN EE"

H RT3 T AT A LAl e sl H FERTE K e
L ATER Mg R T 0 8 o (BT A - i 2=y
PR, 7 A RIBIRE By 24k, 2F 4 R R
B SN, SRR RS, 5 KRR, B TR A
b I BE IR AR BR ] 1A 7 B AT S I R AR 7
P T VBRI KR A S RE A 7 i B AR
S MBS AT FEIN P i I 9 7 X
it B AR 2 A B
TR, LK 2 K-F- 10 H 45 5 &, 07
AR AT 55 it AR T R PP T ) T
B BN ATt FI & L R b 5 e AR
FUR AL, 52 Wi 7 ity S8R b o, AN R BT 9% R
el
A RN AR A ) F R o B % B
G b TR BT I O S — IR LA 5
S IR R R AT SN A L T T R
fifp 2 (PAL) 1 PR 25 UIAHOG , PAL TR ML &, B 45 5)
RAAAL . MRS, B TR PAL TEPER] W
TERAT, FLLES B R HIT B K,
T ARG R L, SRR EE LY
B R IR o A R A M S ) o i ik A P e S A g
@A AR B, PAL 2R e 2R AU R AE A O BE B . R
VIG5 IR R T IBR AT S A 45 SR R R AT
Gt L E ORI AL, i ALY (POD) J2 51 i
WAL SCHERG . 2 Ll (PPO ) X U] JRR AT 548
AFHIE AN POD 7 T4 45 R E T — R T
KA TR AR (O T 20 1 1 0. 12% 43 C
+ 0.6% FriER + 200 mg /kg EDTA-2Na + 0.6%
FALEhH 2 S 6.

WL A AR TR AT FR A wIAE A T — R
TR i A9 BRI /K 7 AT 990 S Uk 7 R T A
G BETR T IAIN RBL, B R AT SR i AR S
P oy P R RS, I HE ZE A28 7 AR
HURAZ B Al A 22 57 o (R B E0 20 o 7y A (5 T
AR IR G RE , AT HEAT 30 60, F AT R WA

P, A5 32 T S FT IR \EDTA-2Na Ve 76—
DR BB TR A 3P ORI v it
sOE RN PRI R AT S AR A, LA B R
FITCTT , $U0 R U oR TR R0 e 78 AT S A AL A 7
PR SHE

2 HESHE

2.1 #HE5RF

I FVBRIE K B AT 55 Sk (20 kg/iE) P 1L B
A TREAR A FR 2 w4 A A7 1R (B dli) L &
e £ 12 — %4 (EDTA-2Na, 43 Ky 4li) I 7 K HE i
LAk 2 R A B B L-BU SR i @2 ( Ve, 4341 4k)
¥ gL T A BRA R AR B2S 28848 (PE,
20 cm x 15 cm) 4 T 75 & i B el v P A= M B A PR
A8
2.2 UHEEEE

MP-200A HL K- 1 i 2 BF A U A BR A
) s NH-S HLAE TR K IR AR - LTl AR T
WSC-S ] €5, {2, 22 4% | ¥ 9 BB 4 A28 )5 SPX-
250B-Z AUAEALRE SRR « LIRS A RS /) K97
WA PQX Z BN TR 7 I SR BHE A BR
5] DZ-400/2C BZS AL BT A AL

W
2.3 Jik
2.3.1 GuskiFREHFHIEFLYE

i 5 AT T Vi — 78 A — R 5 — or P — R i
(S HER) -5 AR KW (pH 4-5) —> 3R
(551 RAHE, A T.4:110 °C,15 min-120 min-30
min) -V K@ EI—PRREA
2.3.2 ZRFABROEAKREHFLS LY

L ORIE KB AL > ->F A B
i RS E SRS AEER S RE (B 2 1K
AL, A T.2:90 °C,15 min90 min-30 min) —¥%
K H - F— AT
2.3.3 ZRFBAROEFTKEHFIFERE

A3 SIEC AT FR 7 W (0. 05% 0. 1% 0. 15% .
0.2% , W/W) . EDTA-2Na % ¥ (0. 1% . 0. 2% .
0.3% 0. 4% , W/W) F1 Ve % (0. 05% .0. 1% .
0.15% 0.2% ,W/W) 4% 100 g T 7755 & F 78 4%
o S0 mLAP A (Frigg e 43456 : 50 mL Fy
BRI ; EDTA-2Na P (355 .25 mL 0. 1% #7451
+25 mL EDTA-2Na % ¥; Ve 7 53X 55 : 25 mL
0. 1% ¥R +25 mL Ve i) i EAS B4 R
JE At 2 JR, 3 S AT A A 2E (L AR
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W (0 25 A TR 30 min, WK ATSE A TR HE . B
MBS A E TAENIEMN L, TR
K W T R B 0 22 {UBE Sk TN 2 L AN
b {H, BAFESE R 3 WG BOFE, @2 LE
FER 5L A, BUE R 52 3 8 s b 3R B 1Y
{E, b KFZBA R, BUE B R TR

3 RS

3.1 IrEBRPENENERETHUNEI
Tt i fI0 3 SO FR 3 i 9 2% 4, 18 A A
RRAE R Rl B A S B By 22 A o il i 1 A
£2 PR,
1 SEMEPITFERIEMNFEETHNIIG
(B RE 40 °C,IEFEHER)
0 18 24

it H
L = b * L = b L% b=
XTHEL 72.3 24.8 72.8 22.8 72.3 23.9
Xif HE 2 72.8 26.5 73.1 25.4 72.8 23.3
0.05% ¥R 71.7 34.8 71.9 29.0 70.8 28.2
0.1% FrfERR  72.2 28.2 72.1 24.8 71.1 23.6
0.15%F7kEMR  73.1 25.3 73.3 27.8 73.0 24.1
0.2%¥riERE  70.9 23.1 71.5 24.0 70.7 23.2
T X B 1T—T0 W8 0 K sl b A58 1R 5 X BRUEH 2—3 i
50 mLZEHEK
1 40 CAtHE A X REZE 1 /Y LAE AN b {H7E

Tt A ) BEAS DR A A s % HRZ 2 1) L A 3 1
FEADAF AL, b (BT T o O o fif i 2% 1

B AR b (AR I TR, X Sess R AT
AR HAEM @RS LT R SR A
o FHHCXTRAZL 1 O REZH 2, TR AT 5 R ) 76 A
S (B A BRI R A PP s B T — S AR R A
i e J3E AN [) o) 0 (AR AR R B[R], v v B2 o 0.
19 F10. 15% W} E A7 55 LAEAT b B AR X e, i
PRI B AT A 4P A X Rl 5 LAl v
JEBVIMDG, FriEm bt e, A /MR ET,
A SRR AR RN, PR AP ER A5 (A AR fif
W FE S A T B o JEARRREE S A A R
ORI FRRETE 8 d IR 4 CYe 2k T I
R BEDISE S R BT, A AR R AR fL R
FEARAE AR B . DF9E b 25 SR B T 7 5™ il Y 11 UK
VEPEAT R IR 0. 1% JEATARSERT5T

x2 RBRIGEREPITEBRNEMIFRE
TR ( fETR S 1 iR E 25 °C, e HRIG5E)
i 0 13 2 8
| b L = b * |E b
XFHE 1 72.3 24.8 75.5 29.0 74.2 22.9
X R 2 72.8 26.5 76.1 18.0 75.6 22.9
0.05% Fr#Efs 72.2 24.0 73.9 22.5 74.3 20.5
0.1%F7i5ERE  73.2 24.0 74.4 29.6 75.3 32.4
0.15% FPEEfR 69.7 35.2 71.3 36.3 72.3 34.1
0.2%krEEle 72.1 28.2 72.9 26.0 741 29.9

s 0 B ZH T—JE VR /K sl R 5 o B 22— i 50
mL ZE1EK
3.2 5B EDTA 2Na S5 EXNEMNEEEF
fdi AR 2 Al EDTA-2Na {5 &2 & 47 €4 50 1
WA OAEZE A A3 3 F13k 4 IR,

T AR 2 S, BT B LA — e PR

*3 BRMEDPITHER-EDTA-2Na X EMHFBETLAZ N (FEEHE:RE 40 °C,EEXR)

i 0 18 2 A
L = b * L = b * L = b *
0. 1% 1R 72.2 28.2 72.1 24.8 71.1 23.6
0. 1% #7158 +0. 1% EDTA-2Na 74.2 27.2 73.8 25.3 73.0 24.6
0. 1% F1ERR +0. 2% EDTA-2Na 73.0 21.7 73.4 21.5 71.4 20.8
0. 1% #7152 +0.3% EDTA-2Na 74.6 26.3 75.7 27.4 74.1 23.0
0. 1% ¥pEER +0.4% EDTA-2Na 73.5 35.5 71.7 34.6 71.2 33.5

TE 2 Fhif A5 A7 R Fl EDTA-2Na & &
P 4 ANEATERES LAY AR R b (0
FIRE {H b {5 EDTA-2Na ¥k BE A )¢, 78R3
B EDTA-2Na ¥R EETE 0. 1% F10. 4% it b {4

i AT IR AP e i, T G BRI A A B v, B
EDTA-2Na B8 75 L {448 TP IR Fp b 4 (o b
i, fH 0. 1% F1 0. 4% 3 P> U3 0 B2 18 B 5 AH E
0.2%F10.3% Ty, XL R LW EDTA-2Na Xt
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AT FERAEAE I, (R 5 B A AT
SRR B A K. EDTA-2Na 2 RLUAF I 57
EANAEALE T ARSI S, aT
1l 22 <53 JB X R A A M AR AR T, DTS2 38 47 5 19 8k
So KIS MAR RIS & BLE S W E EDTA-2Na

XF I e 2 R AP B4 G sOR, T DU il s
SIS, B BE 4R % 3 EDTA-2Na ] 425 81 44 5
BRCEE I T 00 36 v 4 7 A8 - B DR 5 77 o 1) i BT
LR R M 5 455 1 EDTA2Na 5 #7156 R
(152 A 07 M 0. 1% FPEERR-0. 1% EDTA

x4 KBMMBEREZPITEER-EDTA-2Na S EMTE BETWRI RN (6558 F 4 RE 25 °C, X RILRE)
i 0 18 2 A
|E b * L = b * L = b *

0. 1% ¥R 73.2 24.0 74. 4 29.6 75.3 32.4
0. 1% ¥y +0. 1% EDTA-2Na 74.5 27.2 75.8 23.3 75.9 24.6
0. 1% ¥yl +0.2% EDTA-2Na 74.3 35.3 77.1 21.4 77.9 18.8
0. 1% ¥y +0.3% EDTA-2Na 72.8 20.5 75.9 15.1 76.3 14.5
0. 1% ¥y BER +0.4% EDTA-2Na 74.5 32.8 76.7 24.6 76.1 23.6

3.3 HEBRM Ve ESPENENEFEEFENLN

20

i A ERIR A Ve 18 B2 & 4P @RI, & A7 5%
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0 1J 2 A
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SgE|

0. 1% ¥ EER  72.2 28.2

0. 1% Frim: +
0.05% Ve

72.1 24.8 7T1.1 23.6

74.5 33.8 74.1 33.6 74.1 34.3

0. 1% #7518 +
0.1% Ve

74.3 28.4 75.0 31.4 73.6 31.2

0. 1% Fri5HR +
0.15% Ve

74.5 26.7 72.6 31.5 71.8 32.2

0. 1% FriEmR +
0.2% Ve

TERS IR 2 JHS , Ve AR S G
Praig AR b (355 TR R B 4l (o O A
X FWITE B IR SRR, A A LR R
XA AT S AR R . IR IR RS £
JHE 2 FAIT S A AP B i L AR Y40 A TR B
P IR H b {f A8 £k 45 9k B A 6, Ve W E 0.
05% —0. 15% HyRE & b T TR R % B, 1 Ve
VIR PE 0. 2% fRE 32 B H R A e . i 3B, O
TEAIERIFEE Ve R B IR E & i3 (AR 59k
A5, B Ve 38 8 B IR B A 20, 5 JE A
MG R B, Ve X BEL) 438 HAT — 2 4P (33U
WR A R B, SR IR R IR 14 5 %o 488 4 4

74.4 28.6 72.2 27.6 72.0 28.1

ORI TR, 8% IR 545
Al Ve 5FERME G R 0. 1% #751R-0. 05%
Ve,
F 6 XBIEREDITHRER-Ve MHEMFRE
AL RIS (BN iRE 25 °C, e HRiEsE)
0 1 )& 2 A
L = b * L b * L+ b=

i H

0. 1% Frigg 73.2 24.0 74.4 29.6 75.3 32.4
0. 1% Fr5R +
ORI 73.9 28.0 74.6 30.6 76.0 27.0
0.05% Ve
0. 1% Friga +
oFrtii 73.2 24.6 75.7 28.8 75.2 26.0
0.1% Ve
0. 1% kyiia +
oFrii 73.9 27.9 75.5 30.7 75.8 27.8
0.15% Ve
0. 1% FrigEfn +
ORI 72.3 39.1 73.6 35.0 73.8 38.8
0.2% Ve
4 £ip

(D) AP B A FH R, W BE A 0. 1% FOFT IR
Xt U T A AT R R B I R,
EDTA-2Na 5 Ve AT EFFRIR 1997 GACR  (HES
YR HE 5 TR AT 5 B RS AT G

(2) RS A BETT 0. 1% FrAERIR-0. 1% ED-
TA-2Na 0. 1% ¥r5HR-0. 05% Ve XF IR A8 B 8 2%
TATHHA BRI ORCR, i LU T 155
anfidis A 5 A g

(3) RN AR A it s AR B A
AR AL L KA IR \EDTA-2Na Hil Ve S HE K



1

WER WRTRNE I, % R A T A S T 25

FEBXH 2277 i P G RCR IR A 15 Tt — 2Bt

&

o

SE

[1]

[2]

[10]

[11]

b Ak, R,
rERSE R Ha[T].
2012, 12(11) ;. 84-89.
FueA. R F A AT A F R AR AC RS R
M#em[D]. ER: BHKRF, 2007,

RSk TR, B, F S A AL
PARBAMEG AR []]. &4 EF,2012,
33(14): 307-311.

B REE, AR, F. R RBE/LESB
B 2 AT 8 E 4 F R TAC A R 8 %
[J]. &&FF5,2014, 35(10) ; 284-289.
AR, R TG, RAF, 5. AR FHE L kAL
BYR#RikFEeFHTA[]]. Rt
52,2014, 35(10) ; 226-230.
RER,TEAR,FER,F. AR FHE
A T EMIR[T]. ReR 5 A, 1990(1) : 3-
8.

WL, LS. FARAAFHE R T HA[T].
W R K F 3R ,1991, 9(3) . 437-440.
Choudhury D, Sahu J K, Sharma G D. Moisture

sorption isotherms, heat of sorption and proper-

LA R E
R R,

&
v

G

ties of sorbed water of raw bamboo ( Dendrocala-
mus longispathus) shoots[ J]. Industrial Crops
and Products, 2011, 33. 211-216.
Tamang B, Tamang J P, Schillinger U, et al.
Phenotypic and genotypic identification of lactic
acid bacteria isolated from ethnic fermented
bamboo tender shoots of North East India[ J].
International  Journal of Food Microbiology,
2008, 121 35-40.
Tamang J P, Sarkar,P K. Microbiology of me-
su, a traditional fermented bamboo shoot prod-
uct[ J]. International Journal of Food Microbi-
ology, 1996, 29. 49-58.
EHik REOKOENFREHETLI]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

A RAFF 1997,18(9) ; 67-68.
FRA,HAP. MOEAEKROESFFAK
St Leym AAFF[T]. £ d T kA3, 2003,
24(5) . 73-74.

WL, LG, %55, F. RRAERFIH
THHFRRARMABGEEZTL[T]. T
KR FFIR(FEIAR),2002, 13(4) . 35-38.
FUA, W RE R, TRIR, 7. AR & a4 &
e EHFBEGALLT]. &5, 2005,
26(1) . 238-241.
WA, B A, TR, F. S FRL
FH QAL T]. P BT IR, 2010, 10
(4) . 233-239.

I TR, FER AR KREFFROEYE
IEART]. &R ¥ 4k, 2011, 17
(23) . 173-174.

Carlo I GT, Igor J, Giorgia S, et al. Color e-
valuation of seventeen European unifloral honey
types by means of spectrophotometrically deter-
mined CIE L # Cab % h(ab)° chromaticity co-
ordinates[ J ]. Food Chemistry, 2014, 145;
284-291.

TR, R SUH, R, . ATALER AL 2 2T 8
WFR RS ROR[]]. & KA ,2014, 35
(18): 230-235.

TR, AR & 7. A T R e R 19 A8
FAGG GRE[J]. A T k,2013,34(4):
32-35.

R, AR, Zhaik, & R Y &
IEHHR[T]. AL A H,2013, 29
(4) . 780-783.

R, R BEPERMNEMFFHEG
BEAFR[I]. AF T k,2012, 34(2): 60-
62.

MIE, LT B, R TR KRR A LA
yerZHEl)]. R&RFEEITR,2014,
35(2): 54-56.



