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B E: B AdNFh e RBdERAESHE (non-centrifugal cane sugar of sugarcane, NCS) #9355
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Abstract: Objective: The study aimed to systematically profile the functional components of non-centrifugal cane sugar of
sugarcane (NCS) using a chemomics-based strategy, and to establish a near-infrared (NIR) rapid detection technique for

comprehensive quality grading of NCS. Methods: The potential functional components in NCS were identified and ana-

Y A EA: 2025-07-04

EE&WB: ;Joa#Rah LR EXER (HA AA22117003-4 ) 5 “Hr 2B AT 51 F#H2IR A (AF AA23026008 ) .
{EEBNT: Fik (2000-) , B, MEAFR A, FFRF @) ¥ 257 F 3%, E-mail: 18332887497@163.com.

*BEEE: REE (1977-) %, W, 30%, AP 5 @: 24 2 %A F 5405 £ 4%, E-mail: houyy@nankai.edu.cn.


https://doi.org/10.13386/j.issn1002-0306.2025070036
https://doi.org/10.13386/j.issn1002-0306.2025070036
https://doi.org/10.13386/j.issn1002-0306.2025070036
mailto:18332887497@163.com
mailto:houyy@nankai.edu.cn

© 296 -

B Tl B

lyzed by ultra-performance liquid chromatography coupled with quadrupole time-of-flight mass spectrometry (UPLC/Q-
TOF-MS). The total phenolic acid content was determined by ultraviolet-visible spectrophotometry. Key quality indicators,
including sucrose, reducing sugar, total sugar, and loss on drying, were quantified according to industry and national stan-
dards. A comprehensive evaluation index (F,) was introduced, in which weight coefficients for each indicator were opti-
mally assigned based on their deviation from the mean of a large sample set, enabling integrated quality assessment of NCS.
Results: A total of 21 major chemical components were identified in NCS, among which 16 were phenolic acids, primarily
including citric acid, vanillic acid, syringic acid, p-hydroxybenzoic acid, and chlorogenic acid. Key indicators of 76 batches
of samples were determined, and calibration models between these indicators and corresponding near-infrared spectral data
were established. The determination coefficients (R*,,) of the prediction models for sucrose, reducing sugars, total phenolic
acids, and loss on drying were 0.867, 0.900, 0.938, and 0.981, respectively, all exceeding 0.85. The root mean square errors
of cross-validation (RMSECV) were 1.06, 1.01, 0.0245, and 0.342, respectively, indicating satisfactory model fitting.
Quality classification of the samples was performed based on the normal distribution of the F value. Experimental valida-
tion demonstrated that high-quality samples exhibited superior antioxidant activity compared to low-quality samples, con-
firming the rationality of the established quality evaluation system. Conclusion: The proposed method incorporates func-
tional component analysis into the current regulatory framework and achieves comprehensive quality evaluation through
NIR rapid detection, providing a practical approach for rapid efficacy assessment of NCS.

Key words: non-centrifugal cane sugar of sugarcane; near-infrared spectroscopy; comprehensive evaluation; grade assess-
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Sh, I HA—EZ5HMED Y BEAE T 25 X Rk
R AT SRIGIN, H R A SRR T e SR ARG
Ko JFAESHER B IR MG i, HANE 58
KIHYLE = T2 ARGE—, AFTEUN = 5 IE A IS
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B AR S TCI . B E R . sAIR R B TS
YL A0 YRRy —FhRENS SCEL Al AR F ARSI
MIEE BT TR, AR AER 24 . ARl . & L Ak
AR AR B Tz N P AR5 R
UPLC/Q-TOF-MS H AR H e i A= 200 v i 1 76 24
HRYG A F S T R GRS RE, RN AR BT
oo [RIESE, M AT A A | R JEORE A TR e A G
FEAR AT M AR EAR I 25 5, A4 R L T2 G TP 4L
(F ) BRI AR R, IFiE—2B 45 BT 2L A MG HAR
Fiy BRSBTS 2SO0 TR A R 25 S PP, S E TR
A 2SR O O ) WA R T ) SRS
1 #MRI5RE
1.1 MRS5S

LIPS 51 HE(S1~S9, S11~852)  Tits; i
RSLLKE P 5 9 #E(S10, S53~S60) | 224 3 L (S61~
S63) . ARy 1 #E(S64) . =T 6 HE(S68~S73) .
HER 6 HE(S65~S67, S7T4~S76)  J7TH JRUBEAT B 2
AL, PO B UL 1 1,1- 0 = R 2
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D800764, 4liJ& =98.0%) _L ¥ w4 1bB+ ik
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TENSOR 37 BT 2L 4h 6% 4 £E [E Bruker
Corporation 2\ 7l ; Master10D I {# B 1H-7% $a 37 21 4|
AL SIS A 2 F] s Q-TOFG2-XS BT
FAY 2 E Waters Corporation 23 7l ; XS105DU 1§
K 3EE Mettler-Toledo International Inc. 2\ &
Spark £ I BEMEPRIY  Fii—t Tecan Group Ltd. 2\ 7l
Mikro 220R 5 = # ¥ VR B0 HL 8 [E Hettich
GmbH & Co. KG A#] .
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Table 1 Brown sugar sample information
FEAh S 7 LA/ N B S L E /N
S1 il BB H A L0 sll A7 BR A T S39 K T 4 T2 A PR )
S2 PNE REAE A AT PRA S40 K REAE A RA
S3 P T A ] AT BR A S41 PN T4 AT 5 A PR )
S4 K KHEA AR R A IR A S42 i TN T 2 X SR T2
S5 Lty AR AR S43 i TN T 28 X SR TR
S6 L TLAb T AR A PR R S44 SV N T X AL LA
S7 Kt TR AT B A PR ) S45 i TN T 28 X SR AL
S8 )N AR R A AT BR A S46 i TN T 28 X SR AL OE
S9 Kot BT R RAET FUA B A S47 i) TN T 22 X SR AELT )
S10 ] TP RV A= A B 0y A B A ) S48 i TN T 28 X SR LTS
S11 iy AR AT R A S49 i TN T 28 X SR LT
S12 TR FARCH T R AT BR A S50 i TN T 28 X SR AL
S13 WL FE LTI EEvR B A PR A ) S51 i TN T2 K SR AL
S14 PG| = TR IE KRR A AT B ) S52 I TN T 28 X SR AL
S15 (g4 AL AR I 7= A PR ) S53 i T RO A AR R A PR )
S16 IR TN T 28 X R AL T S54 i T RO A AR R A PR )
S17 I TN T 28 X G AL T S55 i T RO A AR B B A PR )
S18 I TN T 28 X SR AL T S56 i T RO A AR B A PR )
S19 T TN AR B = AT R ] S57 i T RO A AR B A BIR A )
$20 T TN AR R = AT PR ] S58 i T RO A AR B A BIR A )
S21 I TN T2 X SR L TR S59 S T RO A AR R B A PR )
S22 I TN T % X SR L TR S60 S T RO A AR R G A PR
$23 ] TN T 28 X SR A LT S61 T BT S R A R ]
S24 ] TN T 28 X SR A LT S62 T BT S R A B ]
$25 ] TN T 22 X SR A LT S63 TR BT S R A PR 7]
$26 ] TN T 22 X SR A LT S64 TR AR F O & AT R A ]
$27 ] TN T 22 X SR A LT S65 e} i OB T I LA BR A )
S28 IR TN T2 X SR AL TR S66 15 i B T I LA PR )
S29 i} PN T X AL HE S67 biAEe] i BB IR LR A PR
S30 SV S T 48 X SR AR LT S68 =H =E A ERA R
S31 SV S T 48 X SR AR LT S69 =H =E A ERA R
S32 ] RN T 22 X SR A LT S70 PN R ENEHARAR
$33 IR TN T 28 X SR LR S71 PN St Tk e X 200N T
S34 I %R TN TS X SR LT S72 =H St Tl bl X 400N T Y5
S35 i N T X LA S73 PN ST pE X B LR T 55
S36 IR TN T 28 X SR LR S74 s T T A A AR A AT BR A )
S$37 I TN T 28 X SR LR S75 s T T A A AR AR AT BR A )
$38 I TN T 28 X SR LR S76 G33] T T A A AR A AT BR A )

1.2 ZEWHE

1.2.1 A ZSBHEERN ST UPLC/Q-TOF-MS ETE
ax

1.2.1.1 FES ATl BURASER MY 1 g, BE
FEHEIIR AP, insK 20 mL 5%, 250 (5% 3 10000 1/
min, Z.0445 10 cm) 10 min, B 75 RIS

1.2.1.2 3% &5 fF Q-TOFG2-XS ¥ i Bk FH 1%,
ACQUITY UPLC HSS(2.1x100 nm, 1.7 pm) & i54E,
R 30 °C, FshAH A b 0.1% FRER-/K, Fshtd B N
25, BB BEBENG (0~3 min, 0% B; 3~15 min, 0%~10%
B; 15~25 min, 10%~80% B; 25~26 min, 80%~0% B:
26~30 min, 0% B), #ii# 0.3 mL/min, FEEE 2 pul.

1.2.1.3 JiiE&MF SR E TR, SR
m/z 100~1500, 255 A i35 25 I (ESD), 25
HE 100 °C, HLJEN 3.0 kKV; AT N 50 L/, LS
FARSE 250 °C, B FImiE 600 L/h, 5 fhds
J124 45 psig, IiREEHLE N 80 V, HEFLHLE N 30V,
BYIE RN 2.5 kV, #MERE R 80 V,

1.2.1.4 JiigdaE X UTPASn B EdEtR s GNPS
AR PEVLIE, 255G YRI5 5 . 8 v 551G
0,15 8 B B[R] A5 HEAT AR AT, 4 i AR AOBE 1 AR B
'

1.2.2  JEAZSHER RIS S aRIE S T 2P
BAUE A S I RIS IS5, S BRI PR AERY Jr ik,
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W5 [ AR 2SO 5 My PR X B (PP IR . iR . T 4
i . p-FREEIEH AR . SRR IS EE B . g
LC-20AT Z i3 0 AH (a3, (a1 4: 8 ZORBAX
SB-C,4(4.6 mmx250 mm, 5 pm), #FFEEA 10 pL, #F
R 35 C, ishAH A SF 0.4% WK, #ishitd B N
2, PHA 1.0 mL/min, PR : 0~5 min, 8% B;
5~10 min, 8%~15% B; 10~25 min, 15%~35% B; 25~
30 min, 35%~50% B; 30~31 min, 50%~100% B; 31~
36 min, 100%~5% B, < E N 325 nm. T
AR B 75% W B i, el 0.01 mg/mL 19
X RE SR W . AR BECHI R 1.0 mg/mL B9 L5 5
W, 28 0.22 um PENRGEE S 00T -

1.2.3  HEEAE 508 NIRS & s p sy

1.2.3.1 FBEROrno & EIE  EhE . O
AR T AT AR fE QB/T 2343.2-2013 KR wFH 46 7
B)IEATINAE 5 TR % dE 4% R = bR v GB 5009.3-
2016 E A FE R B S K S aE YoE ik
P TR A T R 5 H e S A 2O v ) S B iR o
ZMRSCHR [24] 7%, SRAHSESM AT UL A0 5 15
o BUE A, MRIKINATCK ZEE . SDS iR A —
SHACER-PEE A AR, GRS, INAMGEL R4k
SEREEEE 0, T 720 nm P RKASIGE WS CEE . LA
BB TR AT RS, a5 R LI B TFIR M 5t

1.2.32 NIRS R H R A SPEAE OGS 1R
4E: Master10D {8 B iHZ8 40 37 21 4 G5O T HLES 2
30 min J5 R 5L, TR RETREE. KA 1 g
AL IS B T HAR 2 om WA AR, 85, H
FARBGILZLAMGIE, F457EE] 11500~4000 cm™'

o BRSRARRIE DG 2R 4R - BT A IR 5 A B BR X
BESLA BIEE I 10 mg/mL BY5RAC DMSO 8. i
JA#i & 52 Tensor37 FU-S- e HL - AR )T 2T 715,
SR 2 mm SRR IEEEAR, B S RIN TT . e
ARSI 45 X5 A DMSO 35 it 1A X JE Sk I R E AT 516
TERAE, FHT RIS AR S 4e e i B I i 2 .
1.2.3.3 WA IEMEEIC 555k H—r 525
(First derivative, FD) . 5% (Second derivative,
SD) . THI5H 0w A2 & (Elimination of constant offset,
ECO) . ZIuH K 1E (Multiple scattering correction,
MSCQC) . kK E/NF—fk(Minimum maximum normal-
ization, MMN) . 1E & 4% & & 1E ( Standard normal
variate, SNV) | ¥ 75— 25 H £k (Straight line subtrac-
tion, SAL)% 5%, & FD+MSC Hl FD+SNV 541 &
T GG TTIAR I, 455 BT e U A T A
Ik,
1.2.3.4 EmBORgEESyr R NIRS HR RAses)s
afeik (PLS ) Myt H R A Al s i o S5 i =2
[ LAY, FE T s e . IR R F T
B, RIS CTE AN TR FRAD 31 7 7 I SR B A T 5,
DIFSIEAE PR E BB (R® )« B AR e R EU(R? L)

2 1E 34 J5 AR s 22 (RMSEC) . 5 i 24 J5 4R I 22
(RMSEP) . 38 X I iE¥) 7 1% 22 (RMSECV) | PEfE
2% L (RPD) . TIUMAH X 22 (RSEP) A HR ik
AUFRAEPERS . Horr, B2, A RP T3R0S R
S S AR TR TR A FELE R R, Bk = e 1
ARFR (P HERR PR TTT RMSECV . RMSEC, RMSEP
LA K RSEP VI FHAC TP AR IR (1 T 52 22 , H5feibk
AR ISR B RS R PE AN T P E BSR4
1.2.4 HEEASENP RIS S L
1.2.4.1 DPPH H Hi3LWERRBE M2 B 2 mL
W A 0.05 mg/mL 1) H RE R AR SHOK S W, In A
0.05 mg/mL DPPH ZBE4A UK 2 mL Fe5-1RA), 35 iREE
S E 30 min J§F 517 nm A2 S6REE . DA
R CHENBHPEXT IR, AR5 A 3 K. DPPH [
R IV BRI T A
DPPH | HIZETE IR Z (%) = [1 - (A —Aui) /Ay 1X 100

T A HIIGZHIROCHEE s A g FHZEIRRARAR
B DPPH UK, ¥ 3R 5 B G RE s A
TC/K A A H IR A SRS W, F22 3R i 1y
WG
1.2.42 ABTS'H H ZE W R Ge 00l & 7l
7 mmol /L ABTS /KT 4.9 mmol/L i i iR 4T 75
W45 10 mL, FFRBUR A, TR AT AL N
16 h, JHBEMREL 22 A BE 22 Ay o TE 0.7 Zida o
HX 0.5 mL #&JE R 0.05 mg/mL 14 HBE A Sk i
W, A 3.0 mL #4519 ABTS FeBaam, 1R, e
6 min, 7€ 734 nm AbMES'CEE, DIk 2 C 1E~FH
PEXT IR, FR4H 2B F 4 3 K. ABTS' [ 3L R
TR

ABTS' H HHEEERR (%) = (1- A, /A,) X 100

b A RIS OGRS A S FHZR IR
HE AR SRR, $5 L3R8T e e
1.3 HIEAIE

FIE SCYG ST B 3 IR, $dERH GraphPad
Prism 9 474124 A0 B, PR (B AR IE2ZE (Mean+
SD)FIR ., T ¢ M BT BAR Le BB AR #EAT S,
P<0.05 AN EA WEM2ZER.
2 BEREHHR
2.1 HERESTEN KR 5 BT

SR UPLC/Q-TOF-MS X H e A 250 i o
) R A2 o AT S A3 BT o S5 R ANER 2 TR,
FeerE i 21 kRS, HFEBE RS A PLIER .
L S AT A A G ) . e I RIS B3
NEE, AIEEE TR . SUR% . FrER . ZEERR .
3/5-O-PrZRIAS T 1R . X TR . 4- ¥R IR A bk
F L JEJLLER . e HER-2/5-O-B-F5HE . p-FR R
iR . FER . R LSS IR -4-4- M1 .
TEFIR . WNME R R
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Table 2 Identification of raw brown sugar components of sugarcane

WS REEE (min) - 43Tl Bfiftt HGBH 22 (ppm) WHRET HTELER
1 1.070 C,H(O4 169.0177  169.0182 -2.96 127.05, 105.02, 89.00 ((flﬁci%d)
2 1.326 C/H;,04  191.0582  191.0556 13.61 173.05, 127.04 (Qf’ljl-%ﬁfnd)
3 2.047 C¢Hg0, 191.0214  191.0192 11.52 111.01 (Cij(%ffld)
4 9.308 Ci3His0g  299.0762  299.0767 —-1.67 137.02 Gk

(4-Hydroxybenzoic acid glucoside)
JENHER-2/5-O-p-HMiF

5 10.354 CisHis09  315.0728 315.0716 3.81 153.02, 152.01, 109.03, 108.02 (Gentisic acid-2/5-0-f-glucoside)
TR A
6 11.565 C4Hig09  329.0893  329.0873 6.08 167.03, 152.01 (Vanillic acid glucoside)
7 11.572 CgHgO,  167.0346  167.0344 1.20 152.01, 108.02 R
’ s ' ’ ’ R (Vanillic acid)
JFRILZRR-4-B- A
8 1217 CisfieOy 3150728 3150716 381 153.02,109.03 (Protocatechuic acid-4-8-glucoside)
THR
9 13.036 CoH,(O5 197.0459  197.045 4.57 123.01 (Syringic acid)
A RS
10 13.086 C,H,0,4 137.0235 137.0239 -2.92 122.02, 104.02 Pz A
(p-hydroxybenzoic acid)
11 14.960 CHO, 153.0177 153.0188 -7.19 109.03 J&LASR (Protocatechuic acid)
12 16.998 C¢H ;309  353.0877 353.0873 1.13 191.03, 179.01, 161.00 (Chlorogenic Acid)
3-O- P A2 TR
13 16.448 C7H,009  367.1033  367.1029 1.09 193.05, 191.06, 173.04, 134.04 BT

(3-O-feruloyquinic acid)
14 18.019 C;sH, Oy, 371.0611 3710614 —0.81 173.01,111.01 WHERE S — AR (Caffeoylglucaric acid)
5-O-BiI# k2 TR

15 18.276 Ci7Hy 09 367.1033  367.1029 1.09 193.05, 191.06, 173.05, 134.04 (5-0foruloyquinic acid)
N 18.333 CyHy0y 56314 563.1401  —0.18 473.11,443.10 (Siﬁfiﬁe)

17 18.411 CHO,  163.0411 163.0395 9.1 119.05 (p-C;((ii iﬁcid)

18 18.469 CpHpOy 4611119 461.1084  7.59 443.10,341.07, 311.08 fi ziﬁif‘giﬁfii)

19 18.875 CpHu0y 4451143 445.1135 1.80 327.08,297.04 (iiilii

20 19.161 CyHy0p; 6511605 6511561 676 329.07,314.04 ( Tﬂ;iff;ggl;mijﬁ fﬁiﬁ)
21 19.225 CoHy Oy 637.1792 6371769 3.61 329.07 NFEHFRT-O- ik B

(Tricin-7-O-neohesperidoside)

B 3 X B A A T S A S S R L A 2.2 HEREYEASHE NIRS EEERMHME
FR . T AR . p- RS R | 2k J5UiR it £ 86 I ] 2.2.1 KIFAESKIEEAES S 121 Matlab 1
(& 1), #E—20af0E 1 50 iy 2 RIS T - randperm PREC, M\ H E A= 25 BERE 5 b B AL 6 B
66 MEEANE WA IESE | 10 DREARVE NIIFEAE . KR

| ) 4 # 3 KOEL SRR 4 BHEARIERIT 1)
Al SR (%)
l %34 b Table 3 Content distribution of four key components
in calibration and validation set samples (%)
5.0 10.0 15.(21‘. 20.0 . 25.0 30.0 35.0 ] S
ime (min) EistaN

LR AR 5 B RS 0 AR (L BIEAIN=60) RIEEN10)

Fig.1 HPLC chromatography diagram of NCS and the main G ) 73.27-88.11 75.14-85.96

U 2.82~16.08 7.53~12.42

phenolic acid standards

. " g VR ~ -
Vo S HREBEUE 0 b W 1. AR 2. B 3. T & Hfﬁ 0.11~0.55 0.18-0.51
@&;; 4. p-?é%%ﬁaﬁﬁ; 5. 2%)}1?’1@?0 PR 0.15~10.18 0.91~9.79
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“1.2.3.17 A7, XRESL TR Y 4 THEARBETITAL . 45
UL 3, MEAE T & B s il o3 1 & e E R R T
SRR, UABARS IE &S 50U A A B H HAA R
B

2.2.2 NIRS PEHGEFE . ATk M = B0k
B PR TR BRI A UER AN S, AT iE

A 024 — ALK
0l
HI
RE]
N
E
-0.1
10000 8000 6000 4000
L (em™)
B 0.2 — JiA= Ak
TR
. 0.14
Hm
]
=,
0.1 ,
10000 8000 6000 4000
PR (em™)
c 02 A
TR
o 01
RE
B 0
70.1_
10000 8000 6000 4000
WEEL (em™)

B2 JRAZSHE NIRS A3 FL 4
Fig.2 Analysis of the wavenumber range of NIRS for raw
cane sugar

Xof LU SR A SRR & S R L R A T R TR AR S
% A A RR AR R 0, R A e A D B .
B 2A s, JRA M5 R 00 T 204 G1ERT L W
N, A TE 4470~4820 cm™', 4900~5000 cm™', 5364~
5940 cm ' LA K 6824~7326 cm ' U N S BE L AH
LB e . AR, AR R AR S S T R M A
g p)EE (B 2B S5 & 20) 7T LA B, 7E 4306~
5074 cm™', 5242~6030 cm™' L& 6824~7326 cm! {5
N, = 2 ZRUTRISAIE . X 3R ZE
SYMTRIHN, 4306~5074 cm™' “HFFER C-H iRz, 25
i = 2 F1 A2 TB IR 3 14 40 5 85 5242~6030 cm™' =
Tl O-H i 4s ¥R 3, 25 i ¥R 3 19 25 & 4 ; 6824~
7326 cm' Sy O-H {1 45 ¥z 2y & 451 (1 — 2 A5 At 135
P, P& Cayuela G500 U 7K 43 FIONH 4 W AL 53 531)
TE 10416 cm™' fz 6877 cm ' &b, T AR HREEBY AUHIFST
FE W, S IR 5 U AR 1Y DG T Bl 9403.9~
7498.4. 6102.1~5446.4 F1 4605.5~4242.9 cm !, A %l
R L T AR Y S A — B S
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RS BRI R R T AR R M GE RN TR
FEEAYGEMEER . ZRFHEEA R, T BEsE B,
BRI, IS &« RIAE TRl 8, HIS5A58 itz
THRETT; Iz, R a2, AT RES | A MRS, &
B LG G, BETHG R TR 250 AR ISR
FHEE UBAE LA R? . RMSECV , RPD 1 MZ .08
XA T

H T A AR i I B L B L R A ]
If S PR ZR 2 X NG A SR A 77 AR s, Sl HEBR IR T
P, TR R AEYCIEE S T AN . £ RNk 4 %
&l 3 AR, AT R?,, KTF 0.85 H RMSECV
F/IN BSR4 T AR B 7k oA B AR A B 7 %, 43l
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223 EEFIRIgEST REIE IR 1.2.3.17 77
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Table 4 Effects of different spectra pretreatments, spectral section on the models

Eizt7y AL 535 BB (em™) R RMSECV RPD
iR FD+SNV 6102.6~5447.8 0.877 1.06 2.70
ECO 6102.6~5447.8 0.783 1.36 2.15

FD+MSC 6102.6~5447.8 0.816 1.25 233

FD 6102.6~5447.8 0.755 1.44 2.02

TR JEE SD 7033.97~6880.3, 5343.3~5008.2, 4273.58~4264.358 0.900 1.01 3.16
SAL 7034~6880.3, 5343.3~5008.2, 4273.58~4258 21 0.876 1.12 2.84

ECO 7034~6880.3, 5343.3~5008.2 0.825 133 2.39

FD+SAL 7034~6880.3, 5343.3~5008.2, 4273.58~4258.21 0.821 1.35 2.36

TR SAL 7501.2~6099.5, 5450.9~4599.4 0.938 0.0245 4.04
ECO 6102.6~4599.4 0.931 0.026 3.81

SD 6102.6~4599.4 0.935 0.0251 3.94

SD+SAL 7501.2~4599.4 0.931 0.026 3.81

TR HE MMN 9400.9~7498.1, 6102.6~4012.3 0.981 0.342 7.30
MSC 9400.9~7498.1, 6102.6~4599.4 0.980 0.350 7.15

ECO 9400.9~5447.8, 4602.5~4012.3 0.978 0.374 6.68

SNV 9400.9~7498.1, 6102.6~4599.4 0.980 0.349 7.13
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Fig.3 Preprocessing methods and wavenumber range selection

for NIRS modeling
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Fig.5 Near-infrared prediction results of sucrose, total phe-
nolic acids, reducing sugar content and dry weight of the orig-
inal sugar
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Table 5 Final predictive model of four indicators

Efsuan Ry RMSECV Ry RMSEP
TR 0.868 1.06 0.870 1.13
LY 0.900 1.01 0.945 0.416
SR 0.938 0.0245 0.955 0.0307
TR 0.981 0.342 0.977 0.463
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Fig.6 Optimization of the comprehensive evaluation index F
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