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1%, HZ SEMSING 2wl ; XMTD-8222 /K it , I
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(G WEIVATE % /NI
1.3 REHZE
1.3.1 AbEirdk MR IR [ 5% 0,, ¥
BEE T E T 1)5% 044% C0,;2)5% 0,+8%
C04;3)5% 0,+12% CO, WS ARIREE R IV, LA A
SRZS AL BRAE X IR PR RO R (4 +
1)C, B 85%~90% , WMl &: 4 d BUkE 11k,
R FEALEL 210 g T 700 50 (05 55 B S A ; IR B
SrEBUIEME U WA REE , R T-80 C
UKAR , T IR M OCHE AR I 1 S 3 AN EY
HEA
1.3.2 e F5Am AT i
1.32.1 A% % phnSENN Ik TR
2N E BT b H, BN 20 4
ET, BB EREILI 4 A5 BOFEE
1322 MZERSE  ZHEEP A, PRI
AR I A 11 B EL AR 0.5 g, in A 5 mL N Bl -2

P (AR EE 2:1) IR, 4 CREEIZ AR 3 h, 1 g B |
W 3 T 663 nm AT 645 nm Ak ) 2 W G
£, RT3 B0 2:1 1 TR i — 2 BV TR %
1.3.2.3 W& EEF(CLH)EHEAIE 2% Keiji
SO Ty AR B, T BEAEAE B, PRI AT
OB B ELJERE S 2.0 g, JIA 10 mL 20 CHil
MRER , 2iskiE HE T A, FRIET 4 CiltE it
B, 5 mL 50 mmol/L R 2% vl (pH 7.0, %% 50
mmol/L. KCI 1 2.4 ¢/L. Triton X-100),4 C&M4F
B 1 h 5,4 °C .12 000 /min %44 F B0 15
min, 75 R B AR R O

RIS 3R a NEE WA H & kT . =
R /INTT SR 5 FREL 20.0 ¢ 3%, A 100
ml (TS PR, PV O 50 3% ) L5 il g ) DR R
IO 1T AR 23 Okt h IR G ih 28 A 1/6
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BBV mmVogmontVoxmk=20:3:7) #E 1h 5,
TR B O LIS W, UUVE FH N IR i, T30 Cilt ot
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it 35 Pk A I 5 7 R AR . 2% Ajamla—Or 5512
Mk, WA B, RV AERMEE.0.1 mL 0.1
pmol/mL M &g 2 a PR ¥ ,0.5 mL 100 mmol/L
Tris—HC] ZZ W (pH 8.5),0.5 mL M4 2 i $72 Bt
W (ZEARAE = 1), Fe RS BRI AT 50
CHERAKWE 1 h, AW A 4 mL Flv4 79 i
SEFZNE, FINA 4 mL IF C %8, R 2R3, % 5
J2 J5 BT J2 PR R 0 2 P 667 nm Ak (4 10 O E
B, DARE5CE SRR R/ AR 1 ARG B
U, 4558 UL Ulg Fom
1.3.2.4 MBiBEE A (MDCase) 16 PERYI & FlF I
PRI A 1.3.2.3 0 M-SR R BRGSO 5

JEW IR a WIS TR . 2%
Balschun 28I )7 i Mg A 23 . 4.5 mL 8.0 wg/
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4.2 mL ZEM K e L2 A 3 Wk, SRJE A 50
L 30% KOH ( H B fif ), 4% it 28 R a JF 45 17T
e, BEOEKIERT 10 mL 288K F, IR 1
mol/L. Tris—HCl #4757 pH A % 9.0, EIfRIEHynt 2%
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fiff 1% P4 I 22 2% Kaewsuksaeng 5P J7 vk
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9.0, % 0.1% Triton X-100),200 wL M4¢1R a %
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1N, FEPE K 667 nm AN E W EAE , PAEE B
AR RN 1 A OGEEE S UL S5 R DL Ulg
TR,
1.3.2.6 mERRMNEY & & HPLC 4047 BgEnt
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PR P 43 A 30 WL 1 mol/L 5 R 5l i 5
M4 % a W 452 % Chen %2 5 45,20 o 15
F BIF B i A 9 €5, 3 3 o in A E CLH i
PP, B0 Ja 1 5 WROIN TG K B 1 2 T 11 Tl 2
H, BEAET 100 mmol/L. pH 7.0 R 2% th ik
LA 1 mL 150 we/ml MF4R R a PR, AT S
mL 100 mmol/L. Tris—-HC] ZZ % (pH 8.0),37 C
THIR IR 1 hy BEBEMHERIR a VW45 . 500 L JB
R a ITA 30 pL HERBRIR RS, DL
il 5V X Tk A5 OIS Sl oK Yk 4 I, AT
JE¥ T 1 mL =20 CHIA N ,0.22 wm 43 HL 3 #
1 3E 5 HPLC 20 Hril 22

MR R AT AW S R E S5 R BRI Ty
L4 g BE I, 20 mL FA TN T 4 CHE

7 HEE 20 min, FE 30 min EHLATCO g, B
WA 2 W S, A 10 mL 10% NaCl
120 mL oK Sk, BZUPRE S )G § B 3 min 272,
F N2, CBEAIEE Ak Y% (EE 3 W), Ik
KB E AW T, T 1 mL NEH#,0.22
wm A HLIE B 38, HPLC 20 M i 5

T 3 25 1 2 2 s AR 7 %, T sh A
AV v oma)V wur=31 IROEW, WM B.
W LR LB FEIR 35 °C, K 9% K 430 nm , EFE
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1.32.7 Wik MEE 2% Cheng 5
(5%, KX IELH RN 8% CO, kb BEALI I 0 d AN
24 d W EFIEYIA 1 mmx2 mm (/N FE 4 CF
FH 2.5% 185 18 [ 72 3517, 0.1 mol/L B iR £ 2% i
Pe (pH 7.0) H 0.1 mol/L PU 4 L4k (0s0,) [H 5E 3
h, 2 (50% ,70% ,80% ,90% ,95% , 100% ) 6 £ Jiil
K ,100% N i B K o A &b R A Spur #4 i
(SpiChem ,Spur, PA) 13 24 h, @B I EIHLYT A
S B A A T 0 R S R i 7k 4 €, T ] H7650-
TEM H {2 Sl s W28 i st %
1.4 HESITHH

B S8t A0 R FH Excel 2010 #44, % A
IBM SPSS 22.0 #ft .2 ¥ 73 #7 (P<0.05) , Graph-
Pad Prism 8 BAFUEATIRIZRZ S,

2 #ERERH
21 SATEMEEXEFNZMW

a’ b A 53 AR 2 L 01 1 21 4% Rl B K
o BB K SR S 55 b (BB K 6 B B fb R
JE PR QA la TR PG AR B S o
(B W HE K, 2R 8 RIT IR M4 o (8 B35 b
IC T X5 BRZH (P<0.05) 5 758 20 KB, X B2 o {8
e 4% CO,.8% CO, K 12% CO, 443 5 75
8.48% ,39.12% ,31.81% , ¥i M 8% CO, Al 12%
CO, TV 2H RE % T g 1) 00 1) 6 2 S 3l B i) 4 42
AU . AN 1b 7S b ELAE I i A v % R &
e LT FRER B E, ATREZE R ORIV S B
SR AR BT LA b B TF IR T R IE S 3 AR
0 b7 KT X B4 (P<0.05) , 27 L, S i
REAS A RUIE 2% £ 3R B AL, 38 BB 1 PR 4R 5K
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—A— 5% 0,48% CO;, —y— 5% 0,+12% CO,

4 8 12 16 20
T T et 18]
Storage time/d

(a)a' fH
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B 1
Fig.1
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BEREWE R P B SRR
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S 28 5 i L YRR 1 () SR 8 I B, P BT
W d i | I 20 d P R S RN T
49.83%; SN RE S W SR Ak R S Y
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[FPR e o FH L 2b Fl 2¢ Al AT, 3 S0 0 (8] it 4 =
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SR ER T AR A (P<0.05), H 5%
0,+8% CO, Wi 4L 4+ T R M4 K alb %
i, 7 20 K I LB i o A3 ) R 40.32 wefg
20.37 pe/g, 12% CO, Wikl ik 2z, i xf B4 7 it
12 30.61 pg/g F1 11.00 pglg, #1 5% 0,+48% CO,
6% 2 B % S 5 100 ) B A A [ - 3R 1 A
(P<0.05), A Fefem iy b 2 R & i AR RR A 1 £
FHMBTE, 5 5% 048% CO, WA L 4%
12% CO, W7 20 Jin s 7 i 2 28 19 & A, CO, 1R A
Syt e AR 2 S B R R,
T E LIS,
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Effects of controlled atmosphere storage on the color of soybeans

FERE = 1 CLH 36 M, E 8 20 KRB X BE 4 CLH 1%
PEf = o 0.87 Ulg,4% CO, F1 12% CO, 75 2 1%
P45 R 0.74 Ulg A1 0.63 Ulg,5% 0,+8%CO, I
B ZH CLH 3% M i A 0 0.50 U/g AH e X B8 R & T
42.53%., W, 5 4% CO, Fl 12% CO, I ji# 41 41
5% 0,+8%CO, It % 20 E 1% . 2 o 1 #] CLH
W (P<0.05)

MDCase Fl PPH 75 -4 2 [ figf oo 72 vl o 22
YER . anl&l 3b Fl 3¢ Pin , £ H 3¢ MDCase #il PPH
TP 357 0 8 T ) B < 1T 28 o L T O
M 20 MDCase F1 PPH 3 7 2. % = T 5% 0,+8%
CO, b3 4H (P<0.05) , 5 53 Hh A4k BREH 22 [A] 2% 5+
A 2 %R 4] MDCase F1l PPH 3G PR T, &
IF7 6 20 K400 T 42.86% 1 73.33%, HiE
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PPH {14, 4 2% 45 35 1Y) B fige |, ol 6 5 7 300 1)
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SN
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H1 &l 4a F1 4b AT, BE I ) A8 K R T
JREEMF £ 3R a i 25 IR TR IF
55 8 KT £ Wl R FFRL S Y M 4R K a Bt JL
8% CO, W4 & &t e fmi i 10.10 pglg, % =
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Fig.4 Effects of controlled atmosphere storage on the content of chlorophyll derivatives in soybeans
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Fig.5 Effects of controlled atmosphere storage on chloroplast ultrastructure of soybean pods
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Effect of Controlled Atmosphere Storage on Chlorophyll Degradation of Soybeans after Harvest

Wang Xiaoyan', Han Yanchao, Wu Weijie', Liu Ruiling', Chen Hangjun',
Gao Yuan', Fang Xiangjun', Gao Haiyan*

("Food Science Institute , Zhejiang Academy of Agricultural Science, Key Laboratory of Post—harvest Handing
of Fruits, Ministry of Agriculture and Rural Affairs, Key Laboratory of Fruits and Vegetables Postharvest
and Processing Technology Research of Zhejiang Province, Key Laboratory of Postharvest Preservation
and Processing of Fruits and Vegetables, China National Light Industry, Hangzhou 310021
*State Key Laboratory for Managing Biotic and Chemical Threats to the Quality and Safety of Agro—products,
Hangzhou 310021)

Abstract This article studied the effect of different volume fractions of CO, (4% CO,, 8% CO,, 12% CO,) on chloro-
phyll degradation of soybeans under 5% O, controlled atmosphere storage conditions. The results showed that controlled
atmosphere storage could effectively delay the yellowing of soybeans and the decomposition of chloroplast ultrastructure,
maintaining good appearance quality. During the storage process of soybeans, CO, treatment significantly inhibited the in-
crease in the content of Chd a and Phb a in the deprotent medium, delaying the degradation of chlorophyll. On the 20™
day of storage, the chlorophyll a/b content in the 8% CO, storage group was 40.32 pg/g and 20.37 pg/g, respectively,
significantly higher than that in the control group. At the same time, the CO, storage group significantly inactivated the
activities of MDCase and PPH, and at the end of storage, the enzyme activity of the 8% CO, storage group decreased
by 19.8% and 7.2% compared to the control group, respectively. Therefore, the best effect of soybeans is achieved un-
der 5% 0,+8% CO, controlled atmosphere storage conditions.

Keywords controlled atmosphere storage; CO,; soyabeans; chlorophyll degradation



