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Abstract; Spinach was taken as test material, the effect of nano-film (silver series) packaging on the

storage quality of postharvest spinach. The results showed that nano-film packaging effectively

maintained the storage quality, color and loss weight during the storage period at (20+£1)°C. The

decrease of chlorophyll content and vitamin C content were delayed and the accumulation of MDA

content was inhibited. Meanwhile, the antioxidant enzyme activities of ascorbate oxidase (APX),

peroxidase (POD) and catalase (CAT) were enhanced and the damage of reactive oxygen species was

reduced. Thus, the nano-film packaging could effectively maintain the storage quality of postharvest

spinach.
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Table 1 Compositions and contents of amino acids in

the fruits of Lonicera caerulea L.

g« (100g) 1
BNy
Ey E4 E8
Amino acid composition
AR Val 0. 381 0.216 0. 258
FHER Leu 0. 453 0.215 0. 275
H N4 Phe 0. 380 0.226 0.277
BEAR e 0. 247 0.118 0.146
HIEER Lys 0.339 0.162 0.216
ERER Met 0.110 0.074 0.082
WBEB Arg 0.511 0.225 0.216
AR His 0.198 0.122 0.114
HaEm Gly 0. 343 0.151 0.178
HEM Ala 0.296 0.132 0.176
BEH Glu 1. 154 0. 565 0. 608
KA Asp 0.557 0.271 0.313
Y E R Ser 0. 266 0.150 0.197
W& Tyr 0.156 0. 082 0. 085
FHERR Pro 0.114 0.109 0. 160
P& Thr 0. 237 0.143 0.174
MEHR Cys 0. 150 0.119 0.130
EEE Trp nd nd nd
BEERESE TAA 5. 891 3.079 3. 605
DEREEREE SEAA 2.147 1. 154 1. 427
ILENFAEBRE SCEAA 1. 204 0. 622 0. 696
EXFEEREE ZNEAA 3. 744 1. 926 2.177
DEENEEEBZ L E/N 0.574 0. 599 0. 656
DIREER & REE
36.442  37.436  39.597
BRIE G E/T/%
1 :nd TR
Note:nd mean not detected.
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Table 2 Contrast essential amino acid composition and pattern spectrum in the fruits of Lonicera caerulea L.
A FNER T AR &R AR R HEmR FELE EER+ER
Variety Phe+Tyr Leu Thr Lys Val 2 Tle Met+Cys
Ey 9. 107 7.695 4.021 5.751 6. 469 4.192 4. 400
E4 9. 997 6. 983 4.626 5. 264 7.005 3.839 6. 251
E8 10. 027 7.610 4. 837 5.999 7.143 4.052 5. 890
PRI 6.0 7.0 4.0 5.5 5.0 4.0 3.5
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Table 3 Ratio coefficient(RC) and score of ratio

coefficient(SRC) of amino acids in fruits of Lonicera caerulea L.

PN Ve H A W E R ¥ Amino acid ratios coefficient
Essential amino acids Ey E4 E8

R Val 1. 096 1.099 1. 090

SREER le 0. 887 0.753 0.772*%
ZE W Leu 0. 929 0.783 0. 829
ERERE+BESEM Phet+Tyr  1.285 1. 306 1. 274
FREFR Thr 0. 851 0. 908 0. 922
HERR Lys 0. 886 0. 750 % 0. 832
BRB - PAR Met+Cys 1. 066 1. 401 1. 280
AL RC HHERC 1000 1. 000 1. 000
SRC/ % 84. 290 72. 805 78. 519

s - REEER. TH.

Note; * means the first limiting amino acid. The same below.

x4 Rk S E B LE 5 B {E L (RCT)
Table 4 RCT of {lavour amino acid in the fruits of Lonicera caerulea L.
ERAE AR ERGE I E
Ey E4 E8
Gustatory amino acid Olfaction threshold
Val 0. 254 0. 144 0.172 1. 50
- Leu* 0.119 0. 057 0.072 3. 80
IR
Ile 0. 274 0.131 0.162 0. 90
Bitter
Arg* 5.112 2. 250 2.161 0.10
Lys* 0. 678 0. 324 0. 433 0. 50
Met 0. 366 0. 246 0.272 0. 30
Pro 0.038 0. 036 0. 053 0. 03
His 0. 990 0. 612 0. 570 0. 20
LS
Gly * 0. 311 0. 138 0. 162 1. 10
Sweet
Ala 0. 494 0. 220 0. 294 0. 60
Thr 0. 091 0. 055 0. 067 2. 60
Ser 0.177 0. 100 0.131 1. 50
BRR Glu* 23. 080 11. 296 12.162 0.05
Sour Asp* 18. 550 9. 037 10. 427 0. 03
EEE Tyr* 0. 060 0. 031 0.033 2. 60
Aromatic Phe* 0. 253 0. 151 0. 184 1. 50

3 WitE4iR

BEYHTHEAZEREERZERRTZ—, HA
[R] % 2 I 2 4 R WD o ) O 0 R (L
BRMrE SRS RIS W ERM NS 7
S R RERNFEFESE AL LOUER
WO B PR S A oL T TR P AL EL 91 552 7 T
MAATE—EZR. SR 3 AARZEF B E

ROLARILEFERHUIANGE L E—ENE
5o —HWELH 17 MERER. T EBERA
HEGF 4. B i T %IEe R R K 3%, T Gln
A Asn FeFRK AR IR &0 Glu A Asp,
Trp TERRK A BN , P A REHERR A & o 25
A RLBERE A BB MR

UNAEES P T RERN L HIES %, &Y
R ST R R 4 B T AR 1 SR A



5% 2339

It B B Z2 189

BRMESE. SRR, BFAEERREZL Ey
REWARER S EIEFRMESMET 2 5] 3
FIFEE D E4 F1 E8, LR AR E RN E
MR EER ILERBOE™ . 3 MRILER
FRA E/N F1 E/T #23E 80 F BA M L, o3 5
ZHEM SRCHER, \RUTFRIERLLHA S
WHO/FAO FItr iR LT I i e SR 2
XRILMERMERR . LWEST,3 Mg
RELRLHREEER TR ERMRL AR
B RCT 85, KRB W IR AR T UK AR,
LA MBS AE RS 8 T IR R A A R LB E R
Bk, PEIRE , S AR IR LA IR [ R R4 I
IESEVERT, IE B MK SRS /55
fEH 3. 0~3.5M | EEERAKRE—Fh LR
PR R, BREESHEFRMEMZS HME.
A LRGSR I & B 1, B E
BRI IR R B AT H R FFI A

S &30k

[1] NAUGZEMYS D, ZILINSKAITE S, DENKOVSKIJ J.
RAPD based study of genetic variation and relationships among
Lonicera germplasm accessions[ ] . Biologija, 2007,53 ; 34-39.

[2] TERAHARA N,SAKANASHI T, TSUKUI A. Anthocya-
nins from the berries of Haskap, Lonicera caerulea L. [ J]Home
Econ Jpn,1993,44.197-201.

[3] TANAKA T, TANAKA A. Chemical composition and
characteristics of Hasukappu berries in various cultivar and

strains[ ] |. Jpn Soc Food Sci Technol,1998,45:129-133.

(4] ZeakE Apish, oKiE B, 5. SR A AR A R ARG
(7. bl k2244 , 2007, 35(12) . 73-75, 78,

(5] F8,RBL THREK % PERKAILREEYFE CEE
[M]. K& HAEH ikt 2005131,

[6] SUN F,HUOJ W, QIN D. Establishment and optimization
of SRAP amplification system in Lonicara caerulea L. [J]. Jour-
nal of Northeast Agricultural University,2011,18(4);26-31.

[7] KUDENKOV M I, T SURKANENKO N G. Varieties of
raspberry and honeysuckle released in Russia [ J]. Sadovod
Stvoivino Gradarstvo,1995(2):17-19.

[8] KRYUCHKOV V A,NOVOSELOVA G N,BAKAEVA N
N. Breeding honeysuckle for the commercial orchards of the
central Urals[ M], Urale; Genet selek tsissled na Urale Inf materi-
aly,1984:117-118.

(9] XK. BHERALHIFHARL] AL FEZ, 1989(D 19,
[10] ¥ 3R, BFAE R 5 R A L IR A A K 51 M gk 3k B
[ ARl ARG, 1987(3) : 7-10.

[(11] RfETF 45— B, F BERRETFENIESEE
[T, B30 R 2R CRARBHEARRD » 2001, 27(3) 1 191194,

[12] DA, & &P EERHIWE : GB/T5009. 124-003[S]. 4t
3 P E AR L AR . 2003

[137] PELLET P L. Nutritional evaluation of protein foods[ M.
San Diego; The United National University, 1980:5.

[14] i, 480, R RIA. ARRM S BB NE T AEBR
PRI, 2002,24(4) ; 1-3.

[15] XMy, R HARERMEITH . AEBR ILHEREE
[J]. B33, 1988,10¢2) : 187-190.

[16] B 1S/, XIBiEk . 2. T k5 A AL P 5 78 i 4k
&R AL ] mIETSE, 2006(3) :50-52.

[17] BREEHH, M=, W9, 25 BT BANL I B R o #e LT .
WITLHE A B 24 (B ARLERRD , 2003, 2(4) : 314-317.

Analysis Content and Composition About Amino Acid in
Fruits of Lonicera caerulea L.

LI Jinying, LIU Ziping, ZHAO Chunli
(College of Horticulture, Jilin Agricultural University, Changchun, Jilin 130118)

Abstract; Three plants of Lonicera caerulea L. were chosen as the experiment material, and the
contents and composition of amino acids were detected by amino acid analyzer. The results showed that
there were 17 kinds of protein amino acids were identified, and the contents of amino acids were
different. The content amino acids of of Ey were higher than E4 and ES8. The {ruits of Lonicera
caerulea L. contained many kinds of protein amino acids. The amino acids kinds were closed to the
reference pattern recommended by WHO/FAQ. The fruits of Lonicera caerulea 1. had great value
in use.

Keywords: Lonicera caerulea L. ;{ruits;amino acid



