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 E. SRS LR K AL S (non-structural carbohydrate, NSC) & Xt 5 H A 4 F3i 7 5 g B
A EE R X ABLTAN BT ik 2 S BN IR 25 R R 0 AT PR3 25, i F 5% DA AR R i e B TR D AR
WIARRE 2 B 07 1 S 15 S S 191 SR FH AR I — R B R 1, 0 BT 2 5 2 2 e i H RO /NG L NSC &4l
I3 EE R, GRRIT: (1) AR HARR B 25 B 5 S0 NSC AT PEREFIvE & s S T
R a3, 55 0T R L, 00 PRI e i BRORE (5 T VPR 2 R R0 ) 1 35K K- (P<0.05) T VE My & i 22 R A
3 R AR S NSC B H A 70 & 22 e A 3 I i)y | 2 Bz FA BN AR NSC K HE2H 73 48 IR Wi
R, JCIHE LA RT W M 5 e A W Bk, DU AR A B G — DR B A B . (2) ANTRITD AR AR R ( 25) B 4 L
[ NSC K20 43 f B ok 5 E 5008 R R 22 8 ka4, FARJRR 88 R 28 BT A (25) 10 i 100 HAEXT 18 H 2
B NSC & B3R 3 i /KT (P<0.05) , 1 i (TRl AS) #F it B 22 BT AR 8 AR W36 o (3) TR HE W #
BB 20 o, R R 0 B AR B NSC B H A1 43 3 i 22 K, 28 % SRR A 3R EUME B )2 NSC 7%
St I R B, RO A VD AR A A R S 4 100 H A
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Abstract; Quantification of non-structural carbohydrate (NSC) contents of plants is of great significance to the explora-
tion of their growth and adaptive strategies. However, various pretreating methods often lead to the poor comparability
among different results. In this paper, four typical psammophytes on the coast of South China including Casuarina equise-
tifolia, Spinifex littoreus, Ipomoea pes-caprae and Sesuvium portulacastrum were studied, and the effects of pretreating
methods on the determination of non-structural carbohydrate contents of plants by phenol-concentrated sulfuric acid meth-
od were analyzed, including the existence of the peel and mesh size. The results were as follows: (1) When peeled,
NSC, soluble sugar and starch contents of the Casuarina equisetifolia samples all had a decreasing trend compared with
the control group, especially significant in the soluble sugar contents of the young-aged forest and the middle-aged forest
(P<0.05) , but had no difference in both starch contents and all component contents in adult ones. The younger the age
of samples, the greater the effect of peeling pretreatment on NSC and its component contents in trees, especially affected
on soluble sugar, so we suggest to preserve tree bark when samples are processed. (2) The contents of NSC and its com-
ponents of different psammophytes’ s branches (stem) all raised with the increase of mesh size, and there were signifi-
cant differences ( P<0.05) in the Casuarina equisetifolia’s and Spinifex littoreus’s branches (stem) samples which passed
through the 100 and 18 mesh sieve. Except for Spinifex littoreus, all psammophytes’ leaves (assimilating branches) sam-
ples did not change much under different mush sizes and had no significant difference. (3) The higher the content of me-
chanical tissue in the samples, the more significant difference in the content of NSC and its components extracted by dif-
ferent mesh sizes. Considering the difficulty in obtaining samples and the accuracy of the determination of NSC content
we suggest that all branches and leaves of psammophytes should be processed by 100 mesh sieve. The conclusion of this
study can guide the sample processing methods of related research in the coast of South China, standardize experimental
methods and improve the comparability among different studies.

Key words: psammophyte, non-structural carbohydrate, peeled or not peeled, mesh size, phenol-sulfuric acid method,

Pingtan Island

TARTE AR T FHO7 U0 T SR YD AR A AR S PR BOK AL B 0 BEE BRI 1291

Ak 45 4 PE ik K AL & 9 ( non-structural carbohy-
drate, NSC) jEAH )4 KA E 2 Y I, %
A4 ATV M RN UE A A (I PR RS, 2002) , K
/INIE K T DA B ) 7R A T Al AL S A O R A
XA F 3 55 B 38 /Y aE N 9K B ( Hartmann &
Trumbore ,2016) . A it , i i f AL AH 9 NSC %
XA 5 LA A T o S s 2 B E L S,
SERYIERE NSC & &= iE AR £, Horp DI B - i
FiR2 1 ( Dubois et al, 1956 ) FIEL R b (7,15 ( Raessler et
al ,2010) ff FHACh 83k | Fi 4 76 DU 2 A 2% B NSC
P B AR R A R AR N R e AR
M, BETHOF 2225 T 12 R H (Liu et al, 1973 Xi et
al,2010) . 277 AL FEFE i T A0 39 S 55 I 2
RSy, B A R A, A [ 2 5 1 52 560
SE A IR B TR] , {EURE i 790 4h 3L 7 92 0 2 S A
o 2 BF S R 3 O 1 B B, E T O BE 1Y 97 G
AR SCHR T, BF BE BT A 65% ik AT T 2 R kb HR
(Rosas et al ,2013) , A 35% B A deAT 22 Jz b B (KR

PHBHSE ,2014) o 3o i R 0 B H B A7 46% (Li
et al,2015) , i@ i 18 HE| 40 HHA 23% ( Yemm
& Willis, 1954) ,ii1d 60 HE| 80 HAIAH 12% ( Mc-
Cready et al,1950) , i 100 H X UL E A 19%
( Giannoccaro et al,2006)

B Bz 5 B NSC & AR B A 1R AR R 22 5+
(JBITWEFI EAE 58 ,2016) , Hoad i HBOA [R] 5 20k
5 A it L 3% T AR A AN — A 3 T 5 ) 3 5
A B IO ) foh TR i BT [ A [] 694 17 0
T, A — R BCR AT BEAFAEAR K 22 57, UK ]
5T 45 R 2 8] B = 7T EE P ( Quentin et al, 2015)
AT LA A T T e B R P A A W Sy 491 R FH Rk
A A I — ¥R A7 R 72 ( Buysse & Merckx, 1993) | il 5%
oAb B o R R A 25 R RN 3 0 B BN AN [R] T
AR NSC B 41 43 5 1 0 2 B 5% e, DA 2 4%
& B FUAL BT %, MER A [R) VD AR A W X T
FREEMr3E B el 7 22 S5, 0 s A ) AF 9 45 R 2 1] Y
CIRE A
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1 MEE T &*

1.1 ARXER

WS IX I2 T 1 b Ab A A 4 - TR 05 R T 00 (
FALE R 119°4609"—119°46'21"E,25°26'36"—
25°26'48"N) | Ji& T B M0 FAA 24 0 10 1 1 2 KU
fi AR LU S i AR 32, AR 19.5 C
AEFRIEK R 151 mm 4R 278 K B 300 mm,
RPN 6.9 m « s ZAEFHRH % 98.2 d
(B RIS 2017a) o JEFEE R H A F EE 2 1 H
EBRGRAF R N E R HIX KK 1.9 km B FE
Ve RORTF R b fE R R AP R F
B TR B B AV HE R 2 2 m, B BT
OB, S W AR S B B 5 R OR R B
( Casuarina equisetifolia) i MRAE FLAL | Fomg Bk 4
m e, A UPHEE i HLEAIR A B Sk 300
m FY SIS E DA YD R AR VD o R T AR LA DS
( Spinifex littoreus) A =E FEAJ FFh | 11 165 Mk 15 2% ) 32
FLLLELIBE ( Ipomoea pes-caprae) FNE 1 (- Sesuvium
portulacastrum ) FELAEFYI R T
1.2 AR A E
1.2.1 Bp5h R A RAEWTE] N 2016 4F 12 A, % &
B PR R IC 3 AN ], Y A AR ) 2 B B R IR
i, WEAE e T R4 0 ) B AL AT BT
PPOPRE T ) A7 AR R R AR RR B L 2 BT )R T N T
RO TER G o BACREE DL - (1) X2k
FE R AR BEbR L R A7 H AK 25 ¢ A 4 HC Ao A 4 R
HE A IBR B R 230y Al b | e e BRRI B b, HG 4
BEARA LA 5 a, rPIRARBR Y 1y 15 a, BUES ARAR 1 S
30 a, RS TR 3 R R AR IEE A,
MBS EME E o T =AEE R PR
LA Ty A BEPLEY N BAR 5 mm AT KERAF
MIRRL . (2) MR & BT TP HEIE 25 Bl 1 2
PR 345 22 S b LRI 4 S A0 R B IR E 3 By
B (1 W 55 2017b) , 75 AN [ 38 Ak B B v 3 300 XL
IR B FE A FA O B AF Y 8 B b b AR A
BRHBT TR o (3) TEMEEMERT SR AR FE 3 N
B R4 1Y J5E e A L 1 M B Oy 2R B A R
i A 3y S g S S A A EHAE

A 0~4 C R AR , Py L5 % SR AR A
THAE (ZR) M5B SRR S R TS Y, SR B
PHEAT TR (600 W) 90 s B AT A0 B 5 5 S5 K RE i
FA M AR R HEARTE 65 C T U 48 h &
T, DA R L5050

1.2.2 £ Q£

1.2.2.1 FESLTUAL B 25 B2 A B AN W] s oK
IR B R AR S BEAL 2 B 40, 3650 R N T & B
R R TR 3 2, LA AR Dy R IR o 7 Ak B o
25 HE 5 R AR JRR B B8 AR A [l 3 Ak e B v M R T
Z T R R U R A R (Z5)
AR db 6 T 05 BY R ST, A I HEBL ( NMD226
HL g 5 L) skopFR T IE S 2 R il N BB
(FFLRST 209028 18 H .65 H ,100 H) 19 3 4~M
i, Hodr st 18 A 65 Hidh 18 HEEM
Wt 65 HAME 100 Hidk 65 HFE S i@ T 100
Hic ol 100 HAEESY 25 B PiAL 2 H 4% 100 H A
i, o O AL B AR B =N R TR H B RE b, B
FE SR F 20 B K7 CRS 50,000 1 g) B 20 mg i
A 10 mL & 45 B0 DA E
1.2.2.2 B IE  SBERES T IIA 1 mL 80% 18
R o B, SR 5 76 B0 AL L3 500 ¢+ min!
B 7 min, W EWEREREOE D, RBEFEINA
RS, R R O 5 BiE R —IREA 10
mL BB ERE S mL; WP ARE, A 1 mL
8%ERIR T 105 CHp/KH & 2 h, FER HE M A 1
mL P45 )5 L3 500 ¢+ min™ B0 7 min, W H
WEB OB, SR P ARG, R R0 e
OJE B EEBR—IFEA 10 mL B L8 €8 E S
mL, WZHC T mL AR SR TR, He 43500 A
0.5 mL A 2.5 mL ¥ERGRER W, 1R 2) 264 30 min
J& ,7E 485 nm AT 2R HEE A 91 6O 1T ((Spec-
trumlab752s ) SEATI0 R | A5 FAH L 04 W B

CxV
1.2.2.3 459418 nlEtEpE S E = v XWT/XIOO%O

o, € AW B A 20 b o i 2 480 54 I 1 A
HH(mg) , VN EEBOR AR B (mL) |, V, o WRBORE
A (mL) , W REBUWFE S T (mg) .
1.2.3 # 4L E FrfA 8dE g3t o B4 WPS
Office 2016 F1 SPSS 20.0 {4 R SGF 5E i, K Al
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SEREAS ¢ R B0 F 5% 2 5 2 B2 X AN [ 0 2 A DR A
FEM P NSC B 4l 43 5 & 0 52 ), SR FH 5 1R
KI5 2531 (One-way ANOVA) fIF 58 A Al it i H %
X U0 H A I RE BRI NSC K HH 435 it i i
(P=0.05) ,i& X EIFH Origin 9.0 FAFZ 6 5E 1L,

2 X504
2.1 EFAEMNARRREKRHFEERSEZ NSC REA

S ERIA M
R BZAL PR | AN [ % 9 A JRR 2 A 4% 42 B R Al

FEVERE  JE R A NSC & 5 K T oK 25 fz Ab B (/]
1) WARFEIISHRE , F5 5 Ja A RR & %) 8 Ak 0
MR R B TR S T RRIEE R K, 5
Xof BEAH LG 70 ) R I 51.719% F1 86.76% , HikF) T i
FFEE (P<0.05) (F 1:A,B) , AR EA T I,
E2ZFARE (B 1:C) 5 & 55 AR $2 Uy e
By i R R RN, AR R 2RI E L
B 5 AR R B Wi AR U NSC 75 & F F% 34.42%,
55X BRAH G 22 S ik B i 2 R B (P<0.05) , 1 H B
PIN IR 22 e AN 35 o I GBS 2 e FiAL 36
ARIRBE PRI NSC K HdH o & B milok, It H

1 &# Starch 1 AiA14#HE Soluble sugar

A 4TS B gk C RREZHK
Young—aged forest Middle—aged forest Old-aged forest
- La | A[ a = Ta
< 8 — < < - a
E | T b £ 6 — a x J_ I a
€6 La P '|' g6 @
© © a c
+ L 4 = 9 -
= c o
S S J_ a
S 4 — La & » |]]||H'H 3 -
Ol - ] | 40
G2 - Ty 4u 2 +a I -
L - Tb a
] 1 0 1 1 0 ] 1
KER AR KER Ed RER EE
Not peeled Peeled Not peeled Peeled Not peeled Peeled

T AERRIE LR 5 BRRTE 0.05 BAR BE T A 35 P22 57 (1) T AR 2208 0 31 o T i Ml S ey, 1] iR 224 NSC) . Tl

Note : Different letters on the top of columns were considered significant ( P<0.05) (The error bars for soluble

sugars and starch are both downward, and the upward error bars are for NSC). The same below.

BT RIREE L B R 2 SRR dh B2 U M S8 Je NSC (I PEmE +3E R ) &

Fig. 1 Soluble sugar, starch and NSC (soluble sugar + starch)

PLRT MR s i o B

2.2 AEEHEE D EEDRE(Z) 5H NSC &
HASSERTHNFI

221 ARG B AT A (£ )NSC A K
WA ERRGYm  BEE I H B, AR
YRR (Z5) $RBUA) NSC R 41 4 & B A
EimES (K 2), 518 HM L, & 100 HiE
HEIE kT RS E B B Vb HE R 1 BT 2R SR IO
NSC &2 T 53.8% 45.2% 36.1% (18 2.
A,B,C) , B MRARR B A HE LAY NSC B it 14 i
JERK,IREI T 114.2% (B 2:.D) , B4k 3 2%
K- (P<0.05) ;5 18 HAHH, i 0% 100 HIiF & &
FES R W B Vb HE 3% 11 22 BT | IS MROR R B A

contents extracted from Casuarina peeled-not peeled samples

(%) $2& WU/ AT i VB S 5 50 0 3G 59. 4% |
56.5% ,284.8% ,HEIE Wy B v M 3% 1 & B 2R $E R
BOTE RS & BN 53.1% , H A4k 3] . % K (P<
0.05), HEVAEMYE(22) HF i BEE 1 7 B 2L
B B AT VA PR | TE A A NSC B BROA B
B R E (K 2. E,F),

2.2.2 RE R B &by At A NSC &L 484
SR 0 BB AR A A Y
P EUR NSC 2 40 i SRS AR K (K 3)
Wit 2o 0 RS AN [ b B B v ME 2 1 BR D
5 BEHUR) NSC S FL2] 43 5 it 34 S AR 10 T iy
#5518 HAHE, i35 100 HJE 4T By Be Vb HE %
112 RO 7 SR IO SE M & s T 20.2% , K E
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1 SEfR Starch = A;AM¥E Soluble sugar
A HEREEDS B XBEZRA C REERS
Rudimental period Developmental period Stabilized period
21 - Spinifex littoreus 25 - Spinifex [ittoreus 20 - Spinifex littoreus
o 2 f b S -[
: I == 2l o [T
214 I Ta b= Tab l £ Ta l
9 a J_a 42 15 Ta Ia S J_a
5 J_a S Ia 5 10t
S 10 o
W7 o ]
4 B 41 T, 1 5| 1) b
J‘a 5} ITh la J.a
la
0 1 1 1 0 1 1 1 0 1 1 1
18 65 100 18 65 100 18 65 100
B# Mesh size B# Mesh size B# Mesh size
D RERERKEEHE ESiE F B
O0ld-aged Casuarina equisetifolia 2 Sesuvium portulacastrum 20 - lpomoea pes—caprae
ol | e
b ~ ~
53 J-a E \ S 15 ¢ “ra 2 J-a
L a a
| I gt a = | l
[ ab + a 2 T
t a 5 a a g 10 la a
3 Ta | 1 3 l B S [
oL la b I 7 ]
41 41 5
-a
0 .a " L 0 J.-a -La J-'a 0 L L 1
18 65 100 18 65 100 18 65 100
B# Mesh size BH# Mesh size BH# Mesh size

A 2

ANTR) U A A YRR i BB T VRS A S NSC (T PEBE +3E 8 ) 5

Fig. 2 Variation of soluble sugar, starch and NSC(soluble sugar + starch) contents extracted

from branches of psammophytes passed through different mesh screens

B BLUbHE R 10 B 5 A B IR R AR T
w1 78.9% , WA B E T B ER (P<0.05) 12
JE B B v i 2 10 2 S5 M A SR R NSC K CH 4
R BARMI T RS AR B (K 3.
A,B,C) o TIABREE B AR R FTE S 14 1 7 ([R]
PAS) $RHUA NSC b 41735 iRt i i H 8500
I e e AR (K 3:D,E,F)

3 Wi

R AL BE A T 5 90K R BB 2% 4R B
NSC B e 73 & & YR T ok 26 fe Ak B JEH D) nf
HETERE S Sy W . NSC 7ER T iy 25 1)
ATARAFAE 45 1R 2 41 ( Hartmann & Trumbore,,
2016) AHIKER 73 BF 5N A B B Y NSC & & 1

S TRBAS . W WF R £ A% 58 (2016) X R
TLAE R ILIL =R R NSC BIF5E 22 B, 4 H2 NSC
g2 oy B M AL MG 3 5 S fiF . AR
WFFEAE SR SE T IR] Ry 12 H 47, e At A 4 8 22 AR
o R B2 ) STER -y B s O o A AR S =i DT R
PEVE B i AT B T LR 0B TR, T AR AIE K )%
HifyFa 5 (Obrien et al,2014) , 530 7 5 1R BUAY
RIS S LT B TR, 5 R MM L,
LA AR P PRR 2R AN ik, i A7 1Y NSC
SRR EDOR T O 7 N SER S B A AR i
X5, R e o g G BT PR Y A B T
Yeff— 5 1 ZE K 3 BRIERR K AL B P R &
A, PRI A A F HEE 2 4E K (Nardini et al,2016) ,
R, 25 B2 J 4 i 5 m i R BBy T 9 M
AT R AT R Ry
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1 E# Starch = FIiAMHE Soluble sugar
A BRERS B ABERS C BREERA
Rudimental period Developmental period Stabilized period
Spinifex Iittoreus 30 Spinifex [|ittoreus 28 - Spinifex littoreus
- er I Ta _——
s Ta b Ib E 0T . = 21 -[a
L T
:C; 12 a 4:1__-)' 18l 2 Iz %' Ia la
e £ Ta £ 14— @
S 8 3 12 a 8 @
) et O
40 4t T 41 ol Ty a T
Ta la a - b - T la
0 L 1 1 0 L 1 1 0 L I 1
18 65 100 18 65 100 18 65 100
B# Mesh size B# Mesh size B# Mesh size
D /KR ER AR B4+ E B85 F EfE
20|d—aged Casuarina equisetifolia 19 Sesuvium portulacastrum i, Ipomoea pes—caprae
T2 a ~
Ta a = a T 8
I —a g 2 €915 = “a 18 IE B T
< a o la a a
. 2 : [
c © I J_a
g6 Eo6rt 812
3 S o
M 3 Elgﬂ 3L a -a Ia 41 ¢ |
(HI J.a 13 =45 _'a J'a "a
0 : s : 0 - - . 0 - - -
18 65 100 18 65 100 18 65 100
B# Mesh size B# Mesh size B# Mesh size

Bl 3 YRR A BRI AT RS A S NSC(RIVEPERE +3E k) & &

Fig. 3 Soluble sugar, starch and NSC(soluble sugar + starch) contents extracted

from leaves of psammophytes passed through different mesh screens

B 1 0 H A, AN R U AR R R (25) B
PREUE AT A PR TE RS T NSC A SR 5L 58
PO 5 EIURTE(2009) AFFREE R —2, [F
FE P2 [R] PN, 2o 0 5080 O, A ot SR B /) e
FRA R, 75 DU 21 53 76 25 &) 5 4 B ( Mosharraf &
Nystrom, 1995 ) . ASHIF5E R F GRS 48 BOAS [R) Vb A= 4l
IR (Z5) B S ATV TR B TE By , R 8 S (] DU 7 AH )
1) T 48 A T A O i AN [ (A R AR,
1993) . Bk, FE S i B RO, AR I NSC &
HAsr Sk, AN, REV A YR (22) BE 5
fRTIEMATE, HALMA A S R AR AER, A
Bpth 25 B AT AH SC 4L 20 (0 5 1, 28 10 52 ) 31 2 B
NSC M HA 3 F (PR 345 ,2014 ), JEEHE A1 5
2SR B NSC Je HegH 4325 5 Fifi b 0 H # 384
LR, X FEETIEER TR A,
i@ T R B RLAS 38 2R R A0 AR FE A AR
BUBRLH S S /D | (0 75 25350 10 580 3 5 4500 e K X

(Wilson, 1965) s BET I A TR 154 KL 8 5
e, SR 07 R ) RO B 25 S A
N U RERHIL TSR NSC e HLAL 4 B2 5K B
T PR A R B ) A B B M 2
BLITRE (25) B BRI NSC I BLALA o B B 2
oL B I KR, B R
X ETEET AR R T S5 B A, B A
O K, HBE A A IR AR E N, T % U IR T4
A AR B AR | 25 ML | LA 2 5 B I 2
HAET e, BUBRALEU 2 , R4 L 343 ¢ ) JKL
BT (55 535 2017) o (R 2 SR
RT3 07K 7] SR B o 2 5
Pk, ZERESR BRI T NSC R H 2 4 o ik 2 5
HIXT

B2 L 5 ORI, W 2 B I 3
45 NSC L4347 i B RISN | JEERE 5 Tt A B 2
i ARG NSC RO AL R LR K,
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BETERYE T RAMEY, F R, 5 imE,
SRR, & I8 WL AL 20 A Bl T LA 5 b X
KENDS A AT DAY N BRI (R B 745, 19975
W AT 2014) , 32 FHot Fras B K B et
+ J ME AR | S B0 0 AN TR B U i R HOR)
W NSC 4143 22 S 1 & Jie AR vt B 1 3 Ry 4
AR, 3% R A I SO R A A4S 20 SURT DL
BN KIE W J5 W S BB 1 (2 3 i 45,2010
DI BHH A 45,2011 ) 5 ARR B Y it ™ 31 Ak 1 [F]
AASE, W A Hy ELRILIU 4 8] ) 9 A 3% G T ) A A
FEWMMERL T] R 00 4T B8 T A% & T 46 0 00 1 (i) bl ¢
A J5 (A A B 38 S PR3 i (T R AR
B7,1990) . B, o i A A B 805 HA2 B NSC
R A 5y F i 22 SN

4 ik

HERf LAY NSC 7 &2 F B A W] Vb A 4l
Wy ) R SR LA TR R X, AT DL AR R
4 PR YD A R Y R 6], BIF A T A B
XU NSC R 4l 43 & wE W sg ), 45 2R 3%
B, S Tl A oy 190 Ak BB 30k XoF 4 T g o L R0 9 A
Y1 NSC K H A5y E R U AR R, K pe dbH 2
RAATC A PR 35 B SR B NSC K HigH 4y & &, i %
N RS R I G — T B A 5 B A i H
B, AR R (Z5) A Al SR O NSC K& H 4]
O30 VAR B B O R A T AR R IO NSC R
HAS T REZEFAK, HRPURA S e,
T e L JURE 11 AN 359 5 o A ek s 00T S0 50
S5 BREMER  E  n E AR ST RE S =R 20
mg, 5L 18 H AL & AH L, B S A S M &
FHud i 100 HJFHEEUR NSC K H 40 4 & 22 Stk
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