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Study on the preserving-green technology of quick-frozen ‘Sally’

komatsuna in processing, frozen storage and transportation
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Abstract; To investigate the optimal preserving green measures for
export komatsuna during processing, frozen storage and transporta-
tion, the ‘Sally’ komatsuna was blanched by the blanching complex
solution before quick-freezing process. The preserving green effects
of sodium bicarbonate and sodium chloride concentrations in the
blanching complex solution, blanching temperature and time were
determined as a single factor during frozen pack storage,
respectively. Moreover, blanching conditions were also optimized by
orthogonal experiment. The results showed that the best preserving-
green technology for the export ‘Sally’ komatsuna in processing and
frozen storage was blanching them with 0.10% sodium bicarbonate

and 0.10% sodium chloride concentrations at 90 °C for 1.2 min, and
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then soaking them in 0.20% calcium chloride solution at room tem-
perature for 30 min before quick frozen and frozen pack storage.
Keywords: quick-frozen komatsuna; green preservation; quality;

storage &. transportation

JNFASE (Brassica cam pestris ssp.Chinenss (L.) Makino)
M ARS8 T F LR 25 B 8 10 3 WA 8 O 3 my AR,
JEreF e E L 19 48 70 ERFIAH AT B T HERMES
HEEFE BT, E AR Z A, e E
Sl 2 A A I Gt i T 0 E A ARSI A
TEL/INRS SEAE I T 5k B v A2 ' TR RN R S5 S X4 3R B R i i gt
RO EWas Um0 RES 2 nmEt.

FI X /N 3 Bl i g AR Dl o ST N BROCR T
JERME R VR R R T IR UEAT AR OGBS . (H AN T
PTG AW DA B E T AL BLR AR ARG 1 RS At
TN PR U R AL B, 2 BT R AR T
BEBR S . B, H A 4R L BE BT I N R A R S Ty Ik
il T B B BR ) COR A3 5 0.1 g/kg 7= @055 54 4E B
TR E AR AR L L B0 2 T AL B A A 0 o L TE B A
FA A R HGE . A RS A W R T R L A
SEF IR R M NI E AR s R R T
HAEWP s S EHZ MO FERaESOR ST . A5
FEANTE ML LR R B R & SOR RN IR AT O A 4
B FAL AL R B A RE L SUAL  EE R IE 5 B I 5 4
A AL EREEOTIS 5 AT R N SR N IS v g R £ S
AL PR A, B AE NZ L T 3R 5 R 4 2 3 B 1 A Sk
A AR S IR0 .



s 5 (R &

2016 4% 11 9

1 M 505
1.1 #E5EE
111 #e5EH

INKASE AR R UL SR A B R CEBO &R A R A
) A B M, BB AT A5 G I T RS A I N A 3R K i B
(] 52 3 2 4 3

/NFRFT (NaHCO,) L & Ak 81 (NaCD L G846 4% (CaCly) « &
A
1.1.2 FEUH/EE

£ SN 0T 435656 B 4t PerkinElmer Lambda 25 A, 55 [
4 BRI A A 5

HLF KV ELL04 R MR 8 —FE ) 228 A BR 2 Al 5

gliK b B R 4. TW-PWP200 B, i ikl B 3h1b 3 &%
JB A A BR 2S5

BRI ES-150 #Y, P 3 F SAMMIC A #] 5

4 B B XS T AR - SDX-1 B, T 4 0K £ AL B
AR

Y VRV A - BD/C-230 BYL VT o (1 E R A I A R
2],

1.2 A&
1.2.1 T W

RA kLt FrEMyr—>DP AT LCREAYER
ik BRI 5T T A IR R R A5 T L&
> ek FA BAE BUK IR 12— S 2R
1.2.2 VEE S

(D) /NIRAT I G W AP 23 40 B0 - 4 LT 199 /N8 3T
TE— W E Y /N IR T E 4 8 CR TR NaHCO; . NaCl fitl Fo i)
L TE R [ 2 3R T AL RS R ]

(2) BACTS I WARNE R U O e 3 /RS S A 25 °C
9 0.20% L5 % T R 30 min,

(3) el W& K R . Ab B AL N R 3RO A R AR
(—30 COMIKRIG 5 A —18 CHW B A E 15 d, ¥
AT AE L 3 23 46 AR I 2 5 ROR DA
1.2.3  E R

(D) NTRATWR FEXT /MRS SR ROCR e AE R R &
WP S AR 0.15 %0 /N FT VR BE 43 1 D 0.05%46,0.20%
0.35%.,0.50% ,0.65 %M ,90 °C Tz 1.8 min [T X T .
2 JE HEATRE L ARG VR S5 JS AL 3L R A 43 S 0 e G

(2) FALIR FEXT /AR AR R AL R ER A
R /NIRFT IR BE 0.20 %0, SAL M ¥ B2 43 1 0.05%6,0.15%
0.25%.0.35%,0.45% I ,90 °C Tz 1.8 min X H W T .
2 JG HEATRE L AR G L VR G S5 TS AL B L R A 43 N e G S e
BRI,

(3) RIS R AT /NRA TP G O R B S TE IR B B
NIRRT 0.20 %6 . AL AU B Oy 0.15 %6 8,90 °CF 43 1
™ 0.6,1.2,1.8,2.4,3 min JFR W T . 2 J5 #1740 i {3
T AR S5 i AL B R A 43 0 R R

o

(4) IR X AR AR R L AW
NIRRT HEE 0.20 %6 AL A BE O 0.15 04 I ¥ B2 43 301 Ky
80,85,90,95,100 C FiZ¥Z 1.8 min J5 & ¥ W T, Z 5 ¥ 17
AH R DR VR 98 5 i A B L VR R 3 S R R Y i
L2.4 IERRRERI 7R Rl L DURE R
BN PR R AR L AT Lo (3') 1E 381050, P Ak YT /NS 3
AW g
1.2.5  $8 b5 Kl E 5 i

(1 BnFaR & M . 2 | sck12].

(2) MEEFE a/BLBEM 3 a Ho(E M A2 - 2 B SOk 13 ]
SR FA RO FE A 1 43 590 D o /A 3 Hh i 28 3K a(Chla) & & it
BEMGR a Fr, HiTE I H N LIE,

1.3 #HiESItS oM

A3 5 W o AR URE LA 4 A AL PR AN S B, A 3
W BOF-S44H , BT A3 5005 5k 1 Excel 3004 347 3005 2 B2, 43 B
H5EHE .

2 HiRkS5nbr

2.1 BREZERBGER

2,11 NIRRT EEX SRR A B L AT BE R D
TRIT AL BV BE S B MASE B R R S B B R THE Tk
B MNRATHREE Ry 0.20 Y0 B, B A BT S 2 (B L 1)
BB R M B /NN FT 5 R 3 I B A B A R E 4R R AR
(A B J 3T 40 o il R R Sl BB o A I R R S
W 0.20 Yo /NI4T Ry S SE R AR 56 bt A5

160
g
. S 140f
T 120f
5
2 100
=
E 80 1 1 1 1 |
= 0.05 020 035 050 065

AN AT I

Sodium bicarbonate concentration/%
Bl RRARENATZELEZIMEETEETLELNR
Figure 1 Effect of sodium bicarbonate concentration on total

chlorophyll content of Komatsu vegetable
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Figure 2 Effect of sodium chloride concentration on total
chlorophyll content of Komatsu vegetable
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Figure 3 Effect of blanching time on total chlorophyll

content of Komatsu vegetable
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Figure 4 Effect of blanching temperature on total

chlorophyll content of Komatsu vegetable
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Table 1 Factors and levels of orthogonal test
KF AUNIRET B Ciz D5z
W/ % W/ % i/ C A ] / min
1 0.10 0.10 85 0.60
2 0.20 0.15 90 1.20
3 0.30 0.20 95 1.80

x2 EXRBERESWER

Table 2 Results of orthogonal design and range analysis

MM EEE/0 *mg - g FW)

KEs A B C D

I 1 I FHE
1 1 1 1 1 141.26 140.82 146.25 142.78
2 1 2 2 2 157.28 161.14 160.80 159.74
3 1 3 3 3 121.07 116.27 128.95 122.10
4 2 1 2 3 146.19 139.13 140.90 142.07
5 2 2 3 1 109.22 123.53 113.51 115.42
6 2 3 1 2 117.81 119.73 122.75 120.10
7 3 1 3 2 152.36 147.48 151.13 150.32
8 3 2 1 3 141.18 142.94 130.32 138.15
9 3 3 2 1 135.68 137.64 134.54 135.95

k1 141.54 145.06 133.67 131.38
k> 125.86 137.77 145.92 143.39
k3 141.47 126.05129.28 134.11
R 15.68 19.01 16.64 12.01

x3 BMHBRREEFENNER
Table 3 Results of variance analysis of total

chlorophyll content

TERBE FITM A g 75 F i
A 1467.21 2 733.61  35.65" "
B 1654.21 2 827.11  40.19" "
C 1.337.80 2 668.90  32.50
D 712.19 2 356.10  17.30" "
e 37044 18 2058
MR 5541.85 26

Tox o« FRERMEE  Fooseas =3.55,Fooeas =6.01,
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