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Comprehensive Evaluation of Nutritional Quality of Centennial Cane

Brown Sugar
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Abstract: To explore the composition and nutritional quality of the Centennial Cane brown sugar, the physicochemical indexes, nutritional
constituents, active components and antioxidant activities of 3 batches of Centennial Cane brown sugar and 14 batches of commercially
available brown sugar were determined. The nutritional value of Centennial Cane brown sugar was evaluated by the TOPSIS method. The
results showed that the Centennial Cane brown sugar contained reducing sugar (9.10%), protein (1.54 g/100 g), fat (1.30 g/100 g), 13 amino
acids (0.87 g/100 g) and 12 kinds of mineral elements (19 812.84 mg/kg). The contents of essential amino acids (0.16 g/100 g), and contents of
trace elements, K (18 466.70 mg/kg), Ca (629.33 mg/kg), Fe (59.57 mg/kg) and Zn (12.18 mg/kg), were higher. The contents of total flavonoids
and total polyphenols were 3.69 mg/g and 5.69 mg/g, respectively. The DPPH ICsy and FRAP values of the Centennial Cane brown sugar were
15.01~16.44 mg/mL and 0.053~0.063 mmol/g, respectively. The comprehensive analysis of entropy weight TPOSIS showed that the
comprehensive nutritional quality of brown sugars S1, S8 and S12 were better and can be selected as high-quality brown sugars. In this study,
the nutritional value of brown sugar was comprehensively evaluated by constructing the entropy weight TOPSIS function evaluation model, to
provide certain reference for brown sugar deep processing and the development of medicinal health functional products.
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Table 1 Information of brown sugar samples

H o e 5
S1-1 i d-F 20210713
S1-2 @ik d-F 20210531
S1-3 waE®-F 20210610
S2 JEAEAR 20210720
S3 ;BT 20210510
S4 JEAEAR 20210701
S5 I EBAT 20210107
S6 =% 20210326
S7 P ER 20210702
S8 =% 20210611
S9 WL ESE 20210123
S10 e 20210615
Si1 LAET 20210623
S12 T H L 20210524
S13 WL AR A& 20210521
S14 LI 20210620
S15 TR 20210508
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Millipore A 5]; pH it ST3100, [ B v M 2% M
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FEMEE R 2R N, FERH Excel 2019 K SPSS
26.0 Gt AR BHEIAT BRI 5 25500, AN

(AR A B2 BN B B REROR E IR H] P<0.05 /K-S
A= (P, xW,),,s 2 HBRESH
A*zmax(Aij):[Af,A;,..A;]: 2.1 BEAAERHNEER
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Table 2 Physicochemical indexes of different batches of brown sugar

- TR 1Y% pH 14 &4/1U I JRMEE Y%
S1-1 4.65+0.03¢ 5.134£0.01° 8 907.04+24.66° 8.98:£0.36°
S1-2 4.69+0.08° 5.10+0.09° 8 831.66+54.40° 9.13+0.20°
S1-3 4.79+0.09% 5.14+0.07° 8 944.72423.02° 9.20+0.18°
F 4.74+0.08 5.12+0.02 8 894.47+57.57 9.10+0.11
S2 4.52+0.00° 4.62+0.12¢ 6319.10+33.30" 4.20+0.63
S3 3.26+0.04' 5.20+0.03% 6 344.22+46.20 8.35+0.13¢
S4 6.06£0.03° 4.88+0.02% 6 846.73+50.01° 5.11+0.88¢
S5 4.04+0.032 5.28+0.02° 5389.45+3.26" 7.46+0.3¢
S6 4.90+0.06° 5.08+0.12% 8 706.03+66.05° 5.83+0.161
S7 5.56+0.12° 5.04+0.02° 5929.65+17.29¢ 10.210.19°
S8 3.72+0.04" 5.13+0.06° 11 092.96+90.84 9.96+0.55°
S9 6.21£0.13 4.84+0.03% 7512.56+2.19¢ 5.58+0.08"
S10 4.10+0.05¢ 5.53+0.05 4962.31+22.511 8.77+0.09%
S11 2.74+0.01 4.76+0.08¢ 4 472.36%2.68 8.01£0.34%
S12 4.13+0.03¢ 5.18+0.01% 9283.92 +66.39" 9.69+0.59"
S13 4.53+0.05 5.03+0.06° 5276.38+34.50" 4.97+0.102
S14 2.01£0.02% 5.25+0.03% 2 437.1949.06° 14.50+0.15°
S15 3.72+0.15" 5.04+0.06° 7 613.07+15.7¢ 7.37+0.09¢
F3Hh 4.25+1.19 5.06£0.23 6 584.71+2185.46 7.86£2.74

A R AR NBFEATEASEMNZR (P<0.05).
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AR AR BB RIS EOLR 2, obT
GERCRE, AR EEERAKR, HIESH
JEHTE 2.01%~6.21%, FFERELLHERIK A 4.74%,
AFRCK T LMK SR 425%. RIEIAT
(LT RS E S brdE (GB/T 35885-2018) R, ANFE4L
B K o0 o B B4 <4.8%,  HrR A AN HILIHERE S /K 9
W, IX AT RE-S LIRETE LI K da i e e 9‘%[25]
R 2 ATAL, MELhE pH AR EHEZER, HY
FITE 4.62~5.25 Z A5 95508 1%, Eﬁn%%%ﬁﬂils
PR N SE R S N R A O R T A P, ML
PRI AL R BT aT I, 2008 0 R 28 SN I
AR LR OB 8 894.47 TU, AR T L40 B 1
BS54 6 584.71 TU. W FUARGE ZLRE (1 5= A= 5 H
FER AN E SRR AR, HIRE R R R A
AL, TEME. SREEREAIE AR, IR S R
T S o S5 7 2 HERR OB /K S A 50T, SR R
WV R E bR —, R 2 TR LK
SUHEE SRR & O I 4.2%~14.50%, [ 4FRELIHET
BIE RN 9.10%.

21 EBAM Bl aEBRENzER

EEFUE NEERTE L TR E TR, HE 3
AL, WNEEBRAIED S 8KE, AFEEamhED
i 1.54 g/100 g, HEIN 1.30 g/100 g, 14 LTI
PR 2.15 /100 g, TEliA 1.24 g/100 g. 2
g e —FhEZVE TR RbR, K5 R &
1%, [ E SR kAR, RSOk, ZobE
EP*H%E5@%@&5@%}%#%@%E@Eifﬁa‘%ﬁ, iy
()£ 1 o 2 LU LR s AR Rl s, FFFR HH AL
PR A %Eﬁ SE RIS e, FR R n] R
SEH AR RS T 222 R, 4550% 4 al 4,
TEEERE AL LRSI 13 FREIEIR, EF5 6 FhdE
T @R (Non-essential Amino Acids, NEAA) Fl17
ML EFERS (Essential Amino Acids, EAA), H&
HHIN 071 0.16 g/100 g5 S5 4, 14 i
ZIHE") NEAA 5 EAA ﬁj\”lb‘j 0 73, 0.09 g/100 go
FREAMTLFRAERSEFEE, METHELE,
HE R MBI 2 15, EE}FQI*EEPJE ﬁ 7
bt NAR B R R B 7 (RAE T R 24 P R R,

BEEN0.68 100 g, A AEIERT 78.16%. N%
RIS ERE, NHERLARMB AR & T
f AR EIERR, Rl P R EFER ) 43.67%.
21.83%, HBFRSREGRAET -8 HHREN,
RAGIRATVE AR AT AR E FRIE 2GR, AR T
P RMAIRER, MRS SHAERY, BAR
I B IIERIThRE, éMZlSH&LI&E, TR B B
LRI FRE VR AP . D0 AR R LT R 1 24
P, AR RA —E R R ERCR .

3 TEHLRBFRAEPREREFRINEE (2/100 g)
Table 3 Content of basic nutrients in different batches of
centennial brown sugar (g/100 g)

e S1-1 S1-2 S1-3 Tz
EAR 1.50+0.08% 1.55+0.05% 1.58+0.15% 1.54+0.04

iy 1.30£0.00° 1.3+0.01° 1.3£0.01°  1.3£0.00
RAZFR* 0.38 0.45 0.32 0.38+0.07
b R R 0.026 0.022 0.034  0.027+0.00
BRBR* 0.17 0.22 0.17 0.19+0.02
BRBH - - - -
R 0.025 0.022 0.028  0.025+0.00
BEG 0.063 0.071 0.057  0.064+0.01
e S BA - - - .
P 2 BR 0.017 0.021 0.019  0.019+0.00
ety 0.023 0.023 0.025  0.024+0.00
S 0.041 0.048 0.047  0.045£0.00
FrAm" 0021 0.019 0.028  0.023£0.00
ZRE 0.028 0.029 0.033  0.03£0.00
ESE Y 0.018 0.023 0.031  0.024+0.01
i 0.0052  0.0059  0.0064 0.0058+0.00
AR ER 00109 00096 00102  0.01£0.00
L - - - -
ESYHE-E- 33 0.65 0.77 0.62 0.68+0.08
o FHRER 0.15 0.16 0.18 0.16+0.02
ELFRAR 068 0.81 0.63 0.710.09
BEULE 0.83 0.96 0.81 0.87£0.08

E: R RENE FEATREA 2E MW £ R (P<0.05); <
RERME, REIFLTERER, RELERLR, <o
KA AR, TAR.
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22 ARG EWINEER

14 5 A2 KA e N AR 2H SURD 2 - 2B A 15 B0 75 11
JLE, NEBEICEMMEICE, HERS WA, f£H
SERELLRE IR 12 MR, HANERGX
ZURE R BICR T S EY EILK > Ca>Mg FF
fiE, H5HRBEPIRER -8, Hb K iR S
EHEAN 18 466.7 mg/kg, HiKiE Ca TEETEN
629.33 mg/kg, FFBELLFE TR R AR BN S R BUE
(IERE . [RIET, AEZLHE PRSI o AT 2 1A G
5 Fe. Zn. Cu. Mn. Cr, WELHAEEN
53.83 mg/kg, FAEREANES S BN 86.27 mg/kg, T
BT 2 504, XL e R Ak
HEANREA, TFEMINFIEI. Hd, Fe JuH#fE
B SRR, N 59.57 mgkg; Zn. Mn
TLRIRZ, TSN 1218, 13.63 mgkg. HHIF
RIELLHEH ) Mn & &= ITEHEE 1.93~25.15 mg/kg,
HEAFRaESEER R, HLIRFTTRESH W,
Fiy SE. BT YT R S E. LR EREE
Sl R FAE s, R S B TT R
FEAEAHDCME, P& METRK T SAWAE, 5

RBIERR, (REHUARERS Z AR, Fe TES
i st s A WALE S AR, & A i)
REMATI IR Zn TR ES S AMAEKEE
HEMIOR, &2 M NREWEEA R8s, JUHRZ
TEEF R A L2 B K B EEILER: Mn JLHR
S5 \NARFEG I, EAARRNLRE 1 r01E B,
IXUEf R TG R AT BE AR B A LD A AR AR I T I
WDk 2 —, (HEAUHDE AR . [,
BATENE T Pb. As. Hg AFEILER, FFREEZIR
#E GB 2762-2017 (&5 R E) F Pb (IR &E
ANt 0.5 mg/kg, As FIFREAMI 0.5 mg/ke, F4F
FEZLHEM Pb. As, Hg & EITERVEEREN, B H
FERELLRE S PR B A

23 JEMERA I RS R

2 By ISR FRSRAL S S 21K 5T L B
YER Ty, BATUEM. U &R A AT
e, IS A P AT AR AR 2 £ L5
PRI —, SRR T bR — P,
WHTRIE, WSS 4w AT, JFHE
HoAb H RER =) B A S RS R

=5 TEMLRBEFERLABENT YRTREE
Table 5 Mineral element content of different batches of centennial brown sugar (mg/kg)

B A
S1-1 S1-2 S1-3 P eE
K 18 500+130° 18 600+340° 18 300+£240° 18 446.67+152.75
Ca 612+48" 679+52° 597+63" 629.33+43.66
Na 247+13.22 194+50.17 227+15.20 213.67+17.39
Mg 292+12.77% 313£15.21% 326+18.954 313.67+12.01
P 100+2.75 93.6+4.68 98.8+1.22 97.47+3.40
Fe 58.9+0.33" 59.7+0.37° 60.1+0.66" 59.57+0.61
Zn 11.4+0.12° 12.82+0.36" 12.33+0.04° 12.18+0.72
Cu 0.60+0.01° 0.610.02% 0.61£0.02% 0.61:0.00
Mn 13.120.08" 13.8£0.17M 14.0+0.02" 13.63+0.47
Cr 0.27+0.02" 0.25+0.02 0.33£0.01* 0.28+0.04
Se - -
Pb 0.08+0.00°F 0.11£0.02° 0.09+0.00% 0.09+0.01
As 0.02+0.00 0.01+0.00 0.01:0.00 0.01::0.00
Hg - -
wELE 19 724143 19 880::160° 19 549+128° 19 726 47+166.76
WEAE 84.27+0.46> 87.18+1.55" 87.36+1.02° 86.27+1.85
BH MR AE 19 808+140° 19 967178 19 63698 19 812.84+166.47
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Table 6 Mineral element content of different commercial batches of brown sugar (mg/kg)

N o
S2 S3 S4 S5 S6 S7 S8 S9
K 10 800£189°  9.800£300°  9360+210°  9220+310%  10200£90° 10 240+250° 11 000+390° 7 980+203"
Ca 23504247°°  2240+£153°°  2100£79%°  1130£129°7 2210+£113%° 2330+£192°° 29504164 1 950+223
Na <30 <30 <30 <30 <30 <30 <30 <30
Mg 556£1.23°  625+£34.20"  301+10.24%  249+023%  332£1.98°  260£6.77% 64243325 424+56.01™%
P <60 <60 <60 <60 <60 <60 <60 <60
Fe 22.10£1.05% 2530+1.83°" 22.00£1.66"% 28.20+£0.26 15.80+0.88% 18.40+£0.56" 24.80+0.61% 49.10+0.02°
Zn 32940327 6.66+0.23°  235:033%  528+031%  4.9+0.09°  4.98£0.06° 5.13£0.16°  7.63+0.05"
Cu 1.28£0.04"  1.00£0.07°  0.77£0.01°  0.75£0.06¢  124+0.12*  0.22+0.058  1.29+0.03"  0.70+£0.00%
Mn 14.8+0.09% 14740020  19.9£0.00°  19.6£0.03°  14.8£0.05%  13.5£0.01' 163£0.01"  24.4+0.02°
Cr 026£0.02%  027£0.02°  0.57+0.05*  0.49+0.01° 0.20 0.2240.01¢  0.44+0.02°  0.36+0.01¢
Se - - - - - - - -
Pb 0.10£0.00°  0.09£0.00°  0.09+0.01*  0.10+£0.00°  0.10£0.00°° = 0.11£0.00°  0.07+0.00¢  0.10+0.00%
As 0.03£0.00  0.05:0.00  0.03£0.00  0.04£0.00  0.04£0.00  0.04£0.00  0.03x0.00  0.03£0.00
Hg - - - - - - - -
FEAE 13706£131°  12665£189° 117611668 10 599+£102" 12 742+187° 12 83042047 14 59242714 10 354+126"
MEAE  4173:1330 47.93+2.01%  4559+044"  5431+1.56" 37.03+1.88 37.32+0.67 47.96+0.33% 82.18+1.03°
BA MR E 1374841455 12713+163° 11 807+1778 10 653+113" 12 779+192" 12 867+203" 14 640+278% 10 436+143"
N A
S10 S11 S12 S13 S14 S15 Fihg
K 3280+£70° 89801508  12200+£230° 7700+160" 5320490  7280+170' 8 811.4342365.26
Ca 520+30° 1300£59°  24504266° 1890163  430+58" 990+117°" 1 774.29+768.20
Na <30 <30 <30 <30 <30 <30 <30
Mg 12242.98°  367+2.55° 65642030  657+12.54°  134£9.50°  478+2.69° 414.50+191.11
P <60 <60 <60 <60 <60 <60 <60
Fe 12.80£0.348  33.20+4.88%% 44.90+5.02°¢ 42.60+£1.09° 14.40+0.08% 22.30+1.32°% 26.85+11.54
Zn 3.46£0.09"  5.08+0.12°  5.41+0.03%  7.44+0.10°  6.55£0.13°  7.21x0.01° 5.38+1.60
Cu 0.84£0.04°  0.78£0.00°  0.84£0.02°  0.46£0.04"  1.02£0.00°  0.30+£0.0042 0.82+0.33
Mn 24.8+0.03°  14.9+001'  20.9+0.01 32.4+051™ 3624036  18.5+0.03% 20.41+6.93
Cr 0.46:0.02°  047£0.01°  023+0.02%6  0.30+0.00° 0.44+£0.01°  0.35£0.01¢ 0.37+0.11
Se - - - - - - -
Pb 0.12+0.00  0.01£0.00"  0.08£0.00"  0.09+0.00°  0.08£0.00°  0.08+0.00° 0.09+0.03
As 0.05£0.00  0.04£0.00  0.04£0.00  0.03£0.00  0.04+0.00  0.04+0.00 0.04+0.01
Hg - - - - - - -
TEAE 3922+49' 10 647+201"  15306£297° 10247+142' 5 884+189% 8 748+160 11 000.21+3175.80
MEAE 42363079 544241387 7227+0.90% 83.20+2.01° 58.61+3.44°  48.7+0.35° 53.83+15.26
BA MR AUE 39651134 107012527 15378+304°  10330£159° 594342775 8 797+210) 11 054.17+£3175.28

2 7 /0, MWEEERE, MRE iR rdrs T
FRAERNZEA: Y=12.064X+0.016 4, r’=0.999 8, ZLHi
WS BVEEN 0.56~3.69 mg/g, SHTELCHM LT
FERELIRE I I S R s, 1AF 3.69 mg/g.

M Z T RE, s EIR TR & TR
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SHITHIZE A Y=103.4X+0.018 9, r’=0.999 1, LKk
Z & Efm ] LIRS 749 mglg, SEGHEA
1.90~749 mg/g, FEHFRABET L ZHmM T EN
5.69 mg/g, FHFRMHEERSIC RS HERE
PERERE A P,
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Table 7 Content of active ingredients in different batches of brown sugar (mg/g)

A5 EEWEE p S 1 # o EEWEE EE0AE
S1-1 3.47+0.16° 5.57+0.55% S7 2.7740.17¢ 4.5240.35
S1-2 3.69+0.11° 5.69+0.42™ S8 2.88+0.04° 7.50+0.64"
S1-3 3.59+0.14% 5.44+0.28° S9 1.85+0.04 431+0.21%
FHHF 3.69+0.11 5.69+0.42 S10 2.13+0.11° 3.75+0.33°
S2 1.89+0.05° 4.53+0.12¢ Si1 0.56+0.12" 2.57+0.14
S3 2.09+0.11° 4.40+0.23% S12 2.48+0.08° 6.04+0.46°
S4 2.11+0.09° 5.44+0.10° S13 1.22+0.098 2.94+0.16"
S5 2.46+0.08° 3.99+0.11° S14 1.27+0.06° 1.90+0.09°
S6 2.78+0.09° 5.28+0.25% S15 2.45+0.149 4.77+0.28°

7 8 FEHLRLIVEEARREIRE T DPPH BERESERRZER 1001E
Table 8 DPPH free radical scavenging rate and ICs, value of different batches of brown sugar at different concentrations (%6)

#dz 80mg/mL 40mg/mL 20 mg/mL

10 mg/mL  5mg/mL 2.5 mg/mL

125mg/mL  DPPH ICsy/(mg/mL)

S1-1 93.56 84.54 57.44 35.76
S1-2 95.22 88.19 59.89 37.34
S1-3 94.69 83.11 54.77 40.01
S2 94.52 74.44 51.25 34.16
S3 90.13 64.70 44.41 31.03
S4 89.69 73.03 44.99 28.56
S5 85.77 62.13 43.79 35.61
S6 98.69 84.04 54.88 38.14
S7 92.19 62.08 37.57 33.99
S8 93.18 87.15 59.83 37.78
S9 74.17 56.36 33.40 21.09
S10 88.55 66.00 44.18 30.32
S11 75.49 52.16 36.67 27.52
S12 96.63 84.84 61.64 41.76
S13 73.29 45.60 26.38 14.94
S14 7597 52.24 47.34 2322
S15 83.60 69.62 42.48 30.49

23.77 16.81 13.73 16.21
28.87 16.76 13.22 15.01
27.16 15.28 12.98 16.44
26.25 19.55 17.48 18.31
22.82 18.49 14.27 24.77
12.28 4.62 0.39 21.44
27.18 21.96 19.24 22.74
26.82 20.69 17.27 16.63
29.20 2593 13.86 29.12
23.19 1591 12.93 13.74
17.54 11.64 7.22 33.69
25.90 21.88 18.69 24.73
22.37 19.03 16.71 36.58
30.27 21.83 16.17 13.63
8.10 1.37 1.39 44.76
12.22 7.40 3.30 30.13
15.17 9.93 6.75 21.98

24 HEEE eyl e

2.4.1 DPPH A w2 ERAR ) 6905 45 RAAT

R EERRZ (Median Inhibition Concentration, ICsg)
{E/2 DPPH J&5FRECIAE S0%H IRE IR FEE, 1Cso 1H
ko, RIPUERE TSR, WEFCREE, 7RISR
HOERAFIHEEV T Bl A S, #f R R AR TR
AR A2 R B RS, 7E Payet 25T
55, ZUBEN DPPH H HHASERRIIRE 5 i & &
DLR BERAE & B A AR . Al 25PN R
RRAT U R R . MR, FERR. T
T B AR BRI S & R AR 2 rp L A H e v SE
B o SRR 8. 9 Fun, UM B RS IPTA RS

KH SPSS 26.0 tHE& MM ICs 18, FHARHEK
ZIHEI 1Cso [EVE RN 13.63~44.76 mg/mL, HAERELT
BEI 1Cso 4 15.01~16.44 mg/mL. £ & ISR
TGP, ZOMEXT DPPH H H3EH — e iERIER, X4
JREIREIAS] 80 mg/mL I, T4 LM MRk 2
93.56%~95.22%, FF H A [FHE K KT £0BE A S 1 00T
DPPH JERRIIGESIANR, I BRI Bl 2 M 5 3
PNE N
242 SKIEJREE ) EMELE R AT

SPUEALRE T I 5 S R BRI A R A
LA F*“TPTZ A1 th Fe* - TPTZ IfE /1, 1E
UL, I E TR R AR Rk Bl SR
BT EE, MM HZRERSTEE. AFFT FRAP
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TREE R R PUEALRE FIARYE FeSO, AR RINIR FE K
Fon, FRAP (HHCKPUAAE Itos . Y5 Lk 7ik,
LA FeSO4 AFRMEEBGHAT LS, 1550 [m] )5 72
Y=1.109%+0.016 4, r’=0.999 1, HHEFRMEHIZLIEALR

HERAFIREELRER) FRAP {H. B3 9 A%, FRAP
EIEHEN 0.019~0.090 mmol/g, Ti4EHELLFE) FRAP
{EM 0.053~0.063 mmol/g, FHTE—ESLI0H FE T H]
W, FRAP {H & ZOHEAR G T K.

R 9 TRHURLIVEESELIRE T FARP &
Table 9 FARP values of different batches of brown sugar at different concentrations

& 40mg/mL 20mg/mL  10mg/mL SmgmlL 2.5mg/mL FRAP {&/(mmol/g)
Sl-1 2.16 1.18 0.65 0.34 0.21 0.059
S1-2 1.99 1.02 0.59 0.35 0.19 0.053
S1-3 2.23 121 0.73 0.40 0.25 0.063
S2 1.89 1.03 0.56 0.30 0.17 0.052
S3 1.94 1.08 0.59 0.31 0.18 0.054
S4 2.16 1.19 0.63 0.33 0.18 0.059
S5 1.76 0.96 0.51 0.28 0.16 0.048
S6 2.39 1.39 0.74 0.39 0.21 0.068
S7 1.92 1.03 0.54 0.29 0.16 0.051
S8 3.11 1.83 1.01 0.53 0.29 0.090
S9 1.97 1.09 0.58 0.32 0.18 0.054
S10 1.70 0.91 0.49 0.26 0.05 0.046
Si1 1.05 0.56 0.29 0.09 0.02 0.028
S12 2.50 1.41 0.74 0.38 0.21 0.069
S13 1.08 0.55 0.30 0.14 0.05 0.019
S14 0.88 0.47 0.25 0.12 0.02 0.024
S15 2.02 1.10 0.60 0.33 0.18 0.055
F 10 WERBTESER
Table 10 Weight calculation results
5 P ARAR BN TR 2 8 A g E R W%
1 ICso 0.956 4 0.0436 5.96
2 Eak 0.9215 0.078 5 10.73
3 iy 0.9315 0.068 5 9.36
4 PACE RN 0.949 7 0.050 3 6.88
5 sl FE HILER 0.9500 0.0500 6.83
6 wELE 0.949 7 0.050 3 6.87
7 wmELE 0.867 4 0.1326 18.12
8 TR dE 09122 0.087 8 12.00
9 iS40 0.9526 0.047 4 6.48
10 KR 0.9418 0.058 2 7.95
11 FRAP 0.935 4 0.064 6 8.83

2.5 WA TOPSIS i &9 & Ir i Ji &2 63 F hh 20 A

184 TOPSIS V52— P4 & f5BL5A TOPSIS 2
WIZRE VT T, EEEBBGE T WSS TS
PRAOBUE, BUCE AR SR S PO IR S48 bR i o (10
HERESE, BTSSR AR R K (E 2
K TAGTFIEE, KGR, fabnfs B,
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HESHUE RS, PHREEA UG B e, %4
PREESEA VR p T A bl A R L3 10,
FIFaARBE R ECA W={5.96, 10.73, 9.36, 6.88,
6.83, 6.87, 18.12, 12.00, 6.48, 7.95, 8.83): ¥
i TOPSIS iEMEPFIRAY, THREH &N FRIR iR
T M%7 RN DY A Dy, RIS RS
i R (C) E#HTHEY, G EBRFE R



SRR, HEA B, AR 11, SNZIRERE G
FHXTHEIE A Ci={0.675, 0.396, 0.373, 0.409, 0.414,
0.455, 0.459, 0.578, 0.561, 0.344, 0.369, 0.694,
0.434, 0401, 0.368}, HARE/RZHE S1. S8, S12
GREE TR, I I B A
® 1 AHEEFRRREETNHF
Table 11 Ranking of comprehensive quality evaluation of
brown sugar nutritional quality

v MREIE S FIRAMRIE S AR B
7[{%;‘,7 JLEE“%‘T‘EE% J\gufﬂi"f‘ﬁé% ﬁajd—’j:i‘ﬂ}; «ﬁ]i/?-%%

D D C
S1 0.122 0.253 0.675 2
S2 0.226 0.148 0.396 11
S3 0.209 0.124 0.373 12
S4 0.210 0.145 0.409 9
S5 0.193 0.136 0.414 8
S6 0.219 0.183 0.455 6
S7 0.209 0.178 0.459 5
S8 0.159 0.218 0.578 3
S9 0.161 0.206 0.561 4
S10 0.245 0.129 0.344 15
S11 0.213 0.124 0.369 13
S12 0.101 0.230 0.694 1
S13 0.232 0.178 0.434 7
S14 0.232 0.155 0.401 10
S15 0.217 0.127 0.368 14

3 g

CLNE S 2RO N 28 TG TR 7y, PR
AR R =& B IR A S AR I R R
Y. @ E LR T B AR . B
B TEPER Y DL TE TG T I e B AT, B4R
JEAPEREARSEN 1.54 g/100 g, JENiSEN
130 g/100 g, ZIHEFREEE N 0.87 g/100 g, H )G
FHE S BN 19 812.84 mg/kg, ibJFHE SN 9.10%,
MR 3.69 mg/g, MEMEEN5.69 mg/g.
T LR AT, H B AR RELIE S 2 A E RIS T
Hop AMABFRREIR LK K. Ca. Fe. Zn 2= 4
FRCEL T LN, ShiEILae i, HERE
apERA—EMPLAEARE T, F DPPH ICs, A
15.01~16.44 mg/mL, FRAP {E# 0.053~0.063 mmol/g;
ZHRL TPOSIS L35 i i n20 M S1. S8 S12 44y
BIRRAE, AT H Rt A
WM ERT =RIEY), AT EA—MEAR
GFI R 2 DR B 24 g 1, R 2250 2k &
—V MR, PRI 24 F £00E g S T R B

TEEE. AR FUEE LB TEAR. B IR
PR g3 BL R B A AT I 5 2 s A R AL
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