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Study on Cryopreservation of Murraya exotica L. Seeds
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Abstract: This study attempted to explore the suitable liquid nitrogen cryopreservation condition of Murraya
exotica L. seed and provided a pipeline for the long-term preservation of the seeds. Using mature seeds of Murraya
exotica L. with different water content using rapid drying method, cryopreservation experiments were carried out with
three approaches including vitrification method, step freezing and direct freezing method, followed by an observation
of the micro-characterswith the method of paraffin section and the quantification of the physiological and biochemical
activity indexes. The results showed that the water content of the seed decreased from 30% to 7%, and the viability of
the control group slowly decreased from 98% to 82%. After being treated by different freezing methods, the viability
first decreased and then rised with the decrease of water content. At 7% water content, the viability of each
freezing group reached to the highest, and the viability is the closest before and after cryopreservation at this time.
The seed vigor after step freezing was generally higher than that of vitrification and direct freezing. Among them,
the seed color at the cutting surface were darker than other groups after step freezing, and the seeds with 30%
water content had cavity or severe plasmolysis in some cells after step freezing. The vigor and structure of the
seeds in the 7% water content group were basically unchanged after the different freezing treatments compared
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with the control group. After the step freezing treatment, the malondialdehyde content, protein content, catalase

activity and peroxidase activity of the seeds decreased and the dehydrogenase activity was found to be elevated.

Thus, we concluded that the Murraya exotica L. seeds are able to be stored following the ultralow temperature

preservationpipeline in liquid nitrogen, by use of the water content of 7% seed with themethod of step freezing.

Key words: Murraya exotica L. seeds; liquid nitrogen cryopreservation; water content; freezing method;

thawing method

JUEE (Murraya exotica L. ) N 257 F} ( Rutaceae )
JUHL A J& ( Murraya J. Koenig ) /N AR, 7 H 19
JARAEAR AR @ H ARSI R R e A
FEL G PR O B A IO
1T, AT LIRS Y A9 B I T X
MEIAF . LA E R TR PR o, SRR
T ZHE 5 = 25, — M O 3 R4 O RER, SRl
(IR ET S rNARUN 2/ b D N L L W N ]
PEAEAEIS 70 d s, AES 77 d FRIR TR, oK R
2 9% LAIRIYHUR K 2R3 5 T 50%

TR AR IR IR AT H AR I TT s LS At A A A
B R R E A T AN R B R K A Y B
Tz —" MY R T AU R A B R
15 1 200 e BT AR A 34, BRI 400 i 0% O AU S ES B
AL ARAR R A UL R TR T A B
1 98 5~6 A~ A, HLUBT G K U A7 7 ik, 45 RE A
FH W AR AR IR PR A7 A S5 B HC R i 7 904 R0
-, AT R IIE K1~ 5 , IR AR ARG 3% A4 o A
WA, AT C IS T AR (Aquilaria
sinensis ( Lour. ) Spreng. IN==E =X Alpinia officinarum
Hance ) " 75 ( Dalbergia odoriferaT. C. Chen ) ol
%2 & (Alpinia oxyphylla Miq.) WYY B ( Cassia
tora L.) " A5 JLA-Fh g 24T BB IR A7 o
BiF 5% B LI 75 8 7K R 2 10% TS £ 45
F T A 2R AT AT AR AR AT, H R IR
P77 15 0 el . AR DR A7 o B v, bR
T3 R B AL A8 bR AN AT k23 32 B VR AL 2R iR
R A5 PRS2 0, 40 4% 5 08 (Amaranthus viridis L. ).
B85 ( Ocimum basilicum L.) B TR A7 0T )5 1% S 728
22K BV V7 U R 2 4
My 7 W8 4E (Iris ensata Thunb. ) g 125 2 Fip
T A A A S bR . ASHFSE AR IS S AR R IR R
i T IVR AT AR EUB IR R EOR IR A
D) oW T R B A b 1 4
T3 B SR RB AR DA 7 X0 A G5 AA IR S A B
AR BRAFER , S L A A RS E PR A AR A
SR R R AR AR R A A

PRI, A T AR PR A TC R AR LT 2
L2 ARMFEIER T IR G PRI ik, N
HoAt g S A T i I PR A B AL T 2890, X S i £
55 TAER P B
1 MR ERZE
1.1 #F#l

Bt R R 2017 45 3 AR ABREA GO 5
e X 1Y 1AL T (Murraya exotica L. ) Fi - (9]
G K 30%, 415 11 98% ), b I IS 2R B2 B
245 A ) W0F 5% BT it e 4 BT 6] 5% P 245 5 R 9% U P 4
HE %N BT BT R A ML E TR A
i TR, EIR 25 CArBICE 2.5 h 6 h,
10h,15h.21 h.28 h, 3k 15 & K & & Jl K
20% + 1% . 22% = 1% . 18% = 1% . 15% = 1% .
1% + 1% . 7% + 1% BIFF, FpF5K 2 a0 CEbr
PR g0 AR ) (ISTA i ) R FH T IS T3l a2 .
A TS N RE Tk R B 25 AT, R R AR R
A 1%TTC R, 3 IR, Z il (25~28 °C) ARG
B4 h, B G b e 2T 0 TR R A AT T R
SR 1 o NPT LS e 56 i R S SN TSV N R 25N
1/2 [R5 S T I A7
1.2 #FLEHE

KA EHEAA IR PSR R R R 3
T i, WE R[] 5 K b T R A5 AL B, LAY VR b
TR, (1) B4R VR : B 38 s b1 ARAE
BB BT (2) BRI AL vk . Bk
7 LS (5 2 mol/L H i F11 0.4 mol/L I 4 () MS ¥
REEFRIL ) BAEE M T IRAE T, EIRBCE 25
min J&, 8] 11 LS ¥ A LR 37 55 PVS, (7 30%
H il +15% & = B +15% — 1 7 1 +0.4 mol/L
BEE) MS WA SRR ), T 4 CYKAH i E 30 min,
B i B e S T 2 1 PVS, IR, B B A R
AW AIRAE(3) 53 UL F PVS, 00 &
NG P F A E T, F 4 COKFE AL 30 min
Ja L 2B A =20 COKFETHAERL 1 h, Bl RIH A A
TRFE o



762 7/

A = 21 %

1.3 FFBEFIE

B A P AR AT 48 h i A REERCH ST 20 3 A
40 CHR/K TP #ZR 2 min, b BB R IR 0 201
R W R S5 B R A4S N PVS, i FRE
B AR DS (%A 1.2 mol/L i Al /Y MS K5 3%
W) VE 2 W, A YK 10 min, FE4 R 0 T K UE 3
U, BEYR 10 min, 5 U8 T4 5 B9 R FHBE 400 7K
4%, BE A R AL S B Rl — ] F T 5 236
14 AEYIF 5N

B Fp DI B8 A IREE 43, FAA ( F AR ZR ShAk
5mL: JKESER 5 mL: 70% K 90 mL B il ifi sl 1 [
FEWR ) [E5E 48 h LA L, ANV B 451K 3 h, —
H2RIE I 205 12 h B0 V)R R R BT s
K, FLL B G Y, KA HE, th R e
HHT S ARG B S RIS 1
% (JEHRE SMZ745 ) $1 18 WLEE 4% i Fh 1~ 4 00 V1] 18T 5
FI A ¥ W s (J2 B ECLPSES0i ) Wi ¢ 4 5,47
h R
1.5 £EEMNERZE

FHTTC CE Ak = 28 56 0 i mk ) 0 5 J5d & il 3
PELS BAR L e BRI E T (MDA SR
H,O, I i AL EU ( CAT ) isHE" ", A AR I s
F AL YIEE (POD ) TR E, FH W PO el s i A Ak

d e de

A H1 (%)
Vitality

7 11 15 18 22 26 30

TKE (%)
Water content

G (%)
Vitality

7 11 15 18 22 26 30
EKE (%)
Water content

Yy AL (SOD ) 3% PE S, Pt & (Bt A= 4
T ARSI B . CO16, Ml — yeky b ey ) I
SE o- JERTEEFE, % s g A
1.6 HIEDH

AW ¥ Ry W DR - e, B VR Ak B 25 R AR
T, 3 EE . FH Excel 97-2003 #4174,
SPSS 22.0 #4347 Ducan 741 LSD £50¥7 .

2 HBRESMH

21 REARFHENAAGKBAREWT4EE
N
VAL B R JRAL ) 19 JUEL 7 B T B Bk

IREAIG, A2 15 I 2218 T B, 7K i 30% B FpF2E 3% )
98%, [ 2 7% BAETE 11 82% (I8l 1A ), &R R4IFP T
Bl B KA 0T B, AR 06 AR I B ARRR SR ka3,
22% KSR IR A TE SR B AR, 7% K&
FRURA AN ST Bl F/KEN 189%~30% 1Y
Gy VRN 106 ) B e T A R AL Bk
K 119%~15% [R53 8 R INBE AR VR A 16 145
TAHIT HL T AR A Bk Loy A R A Bk
AT HARR AL, HL &K 7% I a5 A0 T HoAh
FrKE (B IB~D ), % LTk, JUE AR -F1 R 4>
VR HAE IR AR TPk 7% A (1),

AT (%)
Vitality

7 11 15 18 22 26 30

TKE (%)
Water content

AT (%)
Vitality

7 11 15 18 22 26 30
EKE (%)
Water content

A MR B: PRI URAL; C: 32D VR D BHER WAL, K /NS P REORZER MBS B3, TIH
A': Control group, B: Vitrification freezing group, C: Step freezing group, D: Direct freezing group.
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Fig.1 Murraya exotica L. seed viability under different water content and cryopreservation methods
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control group in the water content of 30%, 26%, 22%, 18% , 15%, 11%, 7%, A-G are the seed micrographs of step freezing group in
the water content of 30%, 26%, 22%, 18%, 15%, 11%, 7%, H-N are the seed micrographs of control group
in the water content of 30%, 26%, 22%, 18%, 15%, 11%, 7%
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Fig.2 Seed cut surface and microscopicity diagram of different water contents in the control group and

step freezing group of Murraya exotica L.
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a-d are the seed sections of control group, vitrification freezing group, step freezing group, direct freezing group in the water content of 7%, A-D are

the seed micrographs of control group, vitrification freezing group, step freezing group, direct freezing group in the water content of 7%
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Fig.3 Seed cut surface and microscopicity diagram of different freezing methods of Murraya exotica L.
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