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Abstract
The change of soluble sugar content is one of the important indicators for evaluating plant resis-
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tance in respond to stress environments, and the rapid and accurate detection of soluble sugar con-
tent in plants provides a technical basis for studying plant resistance to stress. The traditional me-
thod based on the previous laboratory condition is cuambersome and time-consuming. Based on the
current laboratory condition, improvements have been made from the aspects of plant material col-
lection, crushing, and detection, which effectively improve the experimental efficiency under the
premise of ensuring the rigor of the experiment. The validation results showed a linear regression
equation of y = 1.2411x + 0.2236, a linear correlation coefficient of 0.9993, a detection limit of
7.1306 pg/mL, a determination limit of 28.5224 png/mL, a precision RSD value of less than 2%, and a
sample recovery rate of 97%~103%, which proved the feasibility of the improved method. The ap-
plication results showed that the soluble sugar content in the seedlings of Arabidopsis and rice
seedlings are both significantly increased under cold stress. The improved spectrophotometric me-
thod for determining soluble sugar content is fast and accurate, suitable for simultaneous determi-
nation of multiple samples, and can be used for rapid determination of soluble sugar content.
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1. 518

FVETERE R AN EERSE R, £4 . TR, S SMESE N ERRAERL, 25
TR S A ma NS FE[1] . Bildn, (RS  BE IR AR, W VERE S R DU N [2]; BTk Tl i
PERE & B PR R BB S, JIF B & ERIE0E S5 AN F AR A ST 2 IEA R AR [3]. LM 25 bk
RIRE R BEARIR A BT A 2, AT PR & BTN [4]. K Lo ot A A b A R BEAT AIRIR AL B, A DGR
A TR S R BT BTGB AR AR, LU S]; KM ST R A TR
VEPERE SRR N, (AT (B AR B RO AN, R I IS [6]; R MRE T, SRR AR
HER, AR RS R R 25 1 3R R AR R mi B FE[ 7]

FUAT, e ar s el & B CR JNEA RO ik, ARG, BLERe T 2 MOk
[8] [9] [10] [11] [12]. mbiBiAH tilids, AR, DR H: B3 TR A J5 1 45 G U 8 P A L 5 ml P
PR R, (H SRR = e s ZOR AR ARG, MBS B R, 20 66 REVE AR A B A A S0 = BV AT 5 Rl
€, DIAE AR o 1T A% 48 73 D0l BT PV PR & B VA A AR D BRI B 7 ER v B
SRIGFERT LIS, JF HAR M RIS L, JRATES &2 R SRR E A, RSO
D58 W R B T oD BREAT T B, BRSO . SR DESE LA PR,
FHatt— X O 5 EAT T IR RIS A, BRI T VAR R AT

BRI YHE A 0 2R A A SR AT R AT I VR RE S R I E, AR TSI RCR M RTIR T, X
TRAETERE R P o RERBE— 2D H7s,  DURHURIR TRt T BRIt

2. M55
2.1. SEIEMR SR F B IE
K F 174 2900(6.4% NaClO, 0.2% Triton X-100) %7 48 5§ 7+ 7 A= A F -1~ Col-0 JH & 15 min, £ H ddH,0
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TEVEE, TE MS 5970k 22°C R HRE R G 7% . XK 14 d MR IT 9 AT A VR W 18 AR FR[13], B Al
BAE ACHFRATH BT A HEE S AL B, 2L 1 d, 2.d, 3 d 4R, 5 ET-9.5°CHR b
A 5 h, BE 4CHE ISR R

KA1 W FE W0 KRB F T+ (Oryza sativa L. cv Nipponbare)/H #4b 3 5, FIEH/KIZF 48 h 5, ##47
AR EE, RpKREMFIEARK 24 0.5 cm B, #2574 Hoagland & F= /KRGS 7R G b AT RE 9% . /KHR
A IE AL EE 2 ORI T [14] . XTAEK 10 d (/K ABSN BT > B E AL 6°C Al 28°CHEATIEFR, TR AL [A] 1)
A FRICUK FEAL AL o

2.2. SEEEIAF

(1) B - BRI H R E TA%MM RN, 12 98%IK AR ER (% ¥ )y 1.84 g/mL): ddH,0 38:12
(vav) (1 LR AT BN K O RR R R T 759 380 o 4R 5 7E AR AR 42 B 1 mg/mL (wiv) I BB B 749 6 R Fic
B - B .

(2) HIHFEMR(10 mg/mL): AT KPR E R A S, %R E & ddH,0 FL & 10 mg/mL 1% -

23 WEMESENESR
SR FH TR B R I S T IV 5 R, X S A B 2 S 2 e 5 AT T sk [15]

2.3.1. Wi

(1) ZNEFE S BIYCERL

PARHSCCI 75 BN Co RO HERA, DA S RIS BR300 ¥ - BB o 35 7% LA 40 B ST ) A
WHEFEND: PhEEMSCPrERE, M EE. JelUE 8370 3~5 PR P TARE, THERRE
FHITUE EE, EERIUF. S<hrEE: 1.5 mL Eppendorf 2508 Fi N — RN ER(EL 4% 2.8 mm), R E I
Tk, R IRdE BRI B T (R EEEZ) 0.06~0.1 g 1], AbFELH AN A2 o B AR R — B0 S R
RIE—#, BEPEKERACHKEMEOEY, BEE T OERAIRE ERE, s NEE .
THE ¥ SEPR B S D SR

(2) KEFEM U

HFHEYI A, DR R EZA R R EE SRR, T AR Bk EE, NCRE
RS EA, B E SRR BN A, TR R S

2.3.2. THFE

(1) /NEFE AR

K P A BRI EURIE VA AT e o BT 55 /)N S (B 4 biowest B IR WE FH 5 1 28 &1 45) R B NS, R b
M—80°C VKA BB Z - HL 5 R BN G, R & T 2 RIBRUBURHE s, SRR 2R B & T AU T
TR AT (LR R T R AR, |FEABERH). KB EER AT RS, Lk
ZARMRGIREERE, E 2~3 A, BOE ARG ZIURACIK, 58 BT -

(2) KEF:MAE

R WA TR AT R AERTEA P BN BRI WHER MR KR Ja , (BINKE S, AT I, B
— BUN A5 7 E AR RS2 2. NI AIFRERL Y 1.5 mL Eppendorf B0 HEAT A T
K, PREARE BT S RO f R R R B O D, IR E T EEEMRT EARE, JFRESANRE . i
IR CRARE P SLbriedh
2.3.3. W

B PN 800 uL ddHR0, K¥#H4A 95°C/KHHHREL 5 min J&, A 4EZEHREL 10 min, RAFHEY) IR

DOI: 10.12677/br.2024.131011 95 JERZIEERTI


https://doi.org/10.12677/br.2024.131011

XK

B 2P = 10,000 ref 250> 10 min, 153 2 BRAE V)5 I S HOK .

2.3.4. REFIME

I7* 1.5 mL Eppendorf B0 5T, A EOEINN 50 pL SRR (B0 200 2R BRI
450 pL A - BRI, 95°CR 10 min 5, SRAEEFRA 630 nm Ge— Mg o I3 R SR S bR v
VR IR 34T S 8 s B A 5

2.35. £RitH

AR 2 B 2R b S VA VR AR (X 630 nm I SE (B 2 bIbRAE M2k, E— AR H AR v Bh 28 1575351 50 pL
PR P ETREIR B Cs.

1 F I A At SR b T R

AR Bt (mg fg) =

Cs: HitnEfZit & AT, A8 mg/mL
Ve SIREURAAR, PAAA L, HKHE 2.3.4 #5iR N 800 uL
m: FESRIEEEE, HLAN mg

2.4. BIEALTE

K graphpad prism #{Fx SEIGHCE HEAT BB SRHAT SPSS B S Bl 2 AT 2 2k 22 e M
2D = AL A W) 2 B S e 45 RIEAT P BME AR Z 734, p < 0.05 (AR ZEF &% .

3. SLIR4ER
3.1. BuHtAESEFAERELE

VTG AR @A H AR E R T, (BRAE G4 Y IR T DR I S R R A T
A, DB B, B ™. AR H AT SE50 S 1B & AR G5 AT T o (] 1), Bk
B3R LT

(1) b WSS RO

&G 7510 R P B JIRERE, RS2 BINUAD T R e, A AR h al i MEpE S B mr s, JEHak
WA T4 o ek 75 2R PRI R RN BR A 0 BRI R B B 1 702, B T R 2 oh g S 1 R 1R 22
FH HARUE 7 AR 7875 DR«

(2) $El

77 15K B B 4, SRI RS 4, WA AR . IR A e A R, DL T e
SV IN T SIS R AE I B TRDR A e e, I LI AR ot 0 P 3 o AR B IR B G L e TR 1.5 mL
Eppendorf 5.0 BT /AN ERAE, $EHUSFER NG I A R EATIR I, B0 NI B OB IR B i il
TSI, I HOAT R R A 2 0 R AL RE A AL PR AL RE R, AERAE SR I ML AT AR R, 4 T sk
BB [A]

(3) PN E

fE G 77 R R E AT S OB, SR B LA 66 BETHE T BN e, APIREB, THFERT K.
B 7R A 1.5 mL Eppendorf &0 & BT /NEIRAE, RABIMX S —E, @728, WA T
S ]

H
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MEANMER S

{303 HREX WE
B 03 gEbtE,  (DI0mLAdH,O, WKH30min; (1) 1 mLEREUA + 5 mLIEHH
s W, Qi IEE2S mLAEM: WA, BKHE10min ;
% AN o Q) BEERE—HEHERE Q HUHEITRS miz)
e 25 mLAEN: Mz,
! A RER @ BEHRE. A RER.

AR

FEfS mind [ 4MERLORINOm. | [ 4MRERLIREN2S min

Ol gk, (1)800pLddH,0, 95°C Smin, (1) 50 LR + 450 WL IR
PERGE—BRE, RS SRE10 min; A, 95°C 10min;
ZFERT3 min. (2) ZE10000rcfEC210 mino QEFRXZE—E .

AR ANFE R ZIFERT 20
s min 4 min, | /MR ZIFERTLS mind

B Ot ¥ 5

Figure 1. Linear regression fitting diagram of soluble sugar detection
E 1. BEENERAFEMBUE S AR

3.2. FIEWIE

321 ZM5%EE

10 mg/mL F 1 T ddH,0 B BERRE S J 410 & BE AR E IR (R 1), R ik kAT
NG 5 W A I 4 A fE 2, 0 5 B L% 1, bofe i 2 LI 2, 75 H A 2 DN 2 K P AE 0~4 mg/mL
Z I EA R y = 1.2411x + 0.2236, ZBPEAHICRECN 0.9993, LM KR RLF, nl @S =
N SR

3.2.2. HREMETR

ZHOCHR[16], SRAWOGEE 0.01 48 22 Firnf B FFIR B 22 115, Bd0BR= (MBS, WO 0.01 Akt Bifr)
WA PR, AR e KR =0.01xc(mg/mL)/b—a, c MMERHAFERZIFKIES, b-a X
DU 5E PRV ANRE it 2 TRD (R IR O FE (B 22 o FRATTI SR BR 48 SR R (32 2), SRR AL 5 UCPAT I E IO BE AR 17
H{E 4 0.1736, 0.5 mg/m 5 4 Bl b fit 5 VP47 30 52 (195 ' B B ¥~ 35 {4 0.8748, 11504 Hi R >y 7.1306
pg/mL, P5E TR A PR A DURE, PI5E R IRy 28.5224 pg/mL. B5GHEJ7 vE (R Hh BRI 5 TR PR 2 926
=5 PN R AT B R AT

Table 1. Standard curve drawing of glucose

= 1. AEEREZA T

&I S (mg/mL) W 't {E1(630 nm)
0 0.172
0.1 0.312
0.2 0.460
05 0.879
1 1539
2 2.759
3 3.887
4 5.185
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y=1.2411x + 0.2236
R?=0.9993

W EME (630 nm)

0 1 2 3 a
HERERE (mg/mL)

Figure 2. Linear regression fitting diagram of glucose
2. BIENEL MR EE

Table 2. Detection limit and determination limit of the method

2. FEKHRSME TR

A1 2 BE IR B (mg/mL) F5 W Y6 FEAE (525 nm)
1 0.172
2 0.175
3 0.173
0
4 0.172
5 0.176
EIE 0.1736
1 0.869
2 0.871
3 0.875
0.5
4 0.881
5 0.878
FHME 0.8748
3.23. BEE

10 mo/mL 75 &5 B i v H ddH,0 6 #i% A 0.5 mg/mL, 1.0 mg/mL LA 1.5 mg/mL = ANKR AT
HA R S AN EEARAROE BEE N E o ANIREE SRR R W 3. I ESFAME . w2, DA
Stk — 3 i EARRARAE R 22, T4 = AN TS A O A v i 22 (RSD)EL Y /N T 20, ik /e 61 60 W 25 Bl i
NI .

3.2.4. EWE

N Y WRE J7 3 0k 5 R B, FRATTSR B DDA [l kAT 1 e St o JRATE SR E 1 A o i 2 b
B i AR T 2 B A RTINS B, 6 AP AT I E SEIR 2 SR ANk 4 B, 0.06 g AR A 0.694 mg
AR, BB 7E 0.06 g FES BN 0.3 mg. 0.6 mg. 0.9 mg # & B, AR ERAT 6 4PAT
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MsE, wWIEFREIR, 0.3 mg HFREES & RKE N 97.3%, 0.6 mg HIAREE & & 8 [RISCR A
102.3%, 0.9 mg JIFRAE S A 2008 mSCR A 101.4%. mbia i, S e 10 7 V2 e R e vy, I A R ) b
EEMME

Table 3. Precision of the method

*® 3 HEREE

5 Frii 1 (mg/mL) Fri 2 (mg/mL) Friti 3 (mg/mL)
1 0.5028 1.0546 1.5434
2 0.5078 1.0709 1.5428
3 0.5216 1.0242 1.5353
4 0.5205 1.051 15114
5 0.5160 1.0295 1.5196
6 0.5249 1.0756 15145
SPHME 0.5156 1.051 15278
Mgl 0.5 1 15
SD 0.0086 0.021 0.0144
RSD 1.6680 1.9981 0.9425
Table 4. Accuracy of the method
=4 FEERE
O iR s Rmemy MR T
1 0 0.861 0.689
2 0 0.855 0.684
3 0 0.865 0.692
ARANFREE 0.694 0
4 0 0.878 0.702
5 0 0.890 0.712
6 0 0.852 0.682
1 0.3 1.231 0.985
2 0.3 1.239 0.991
3 0.3 1.238 0.99
il ZE 4 0.3 1.232 0.986 0.986 o
E 5 0.3 1.229 0.983
Lo 6 0.3 1.226 0.981
% 1 0.6 1.631 1.305
- 2 0.6 1.646 1.317 1.308 102.3
a4 3 0.6 1645 1316
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- 4 0.6 1.627 1.302
— 5 0.6 1.628 1.302
4]
A 6 0.6 1.631 1.305
jili| 1 0.9 2.015 1.612
E 2 0.9 2.024 1.619
no® 3 0.9 1.992 1.594
= 1.607 101.4
éﬁ 4 0.9 2.021 1.617
5 0.9 1.978 1.582
6 0.9 2.021 1.617

33. IENRA

3.3.1. #IFFFIRMBALTE

RIS T 92500 58 1 PTG I S0 B AE v U B N R R VA R S AL, SRR IR BOR, 4T
TEE N AT AR, VAR S EC B A (E] 3). HE—P 9.5 CYRMNA IS RE R, VR E AL
Ja, PG4 R R R R AN (1A 3).

3 o0d
50-
d 1d *
540_ = 2d
L B 3d
E£30{ ME 3d+F

Figure 3. Changes of soluble sugar content under cold (4°C) and freezing (—9.5°C, F) stress in Arabidopsis
[ 3. REMBAIE TR A ESEEL L

3.3.2. 7KIFA B AL

SR BT E AT T KT TR A M3t b B3 5o R b AT H M A B A A e 3R, Sk SRR, AR
F 28°CIEH B FHIKTELIT, 6°CR M AT T /K RE&H i o T vt o B 52 1 0 (1) 4) .
4. &g 518

ATV S B 2 0 B 7 T B A B A A S s AT B F IR, R 7 S v R R
T, BN TSR, AT IR AR, e A BRI A FR A S 2 B R . %
BV M SR LR M R R T PR RSBEJRE, DA AR S £ AN 5 T BT T 7 i AT AT
PEo 325U TP BB T VA Bt AT v M o B 0 0 2 B IE 7 i B 92 0 v f M R T A

DOI: 10.12677/br.2024.131011 100 JERZIEERTI


https://doi.org/10.12677/br.2024.131011

XK 5

1504 (3 28°C
HEE 6°C

100

50

AIEEMENE & 2 ( mg/g FW)

0 T T
0d 3d

Figure 4. Changes of soluble sugar content under cold stress in rice
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B 1 5 T 2 BB B A R, NI S BRI R 2 . $RBGI AR, e e M K IR SR, DU A A4 O3 s
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