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Table 1 Physicochemical charecteristics of unrefined sugar beet brown sugars
Measured parameter Factory1 Factory2 Factory3 = White sugar

Total soluble solid (%) 98.6" 97.96° 97.56° 99.4°

Humidity (%) 1.16° 142° 1.67° 0.4¢

Total ash (%) 0.932¢ 1.168° 1.456" 0.008¢

Total hardness (ppm) 11926 62.3¢ 192.24° 2.35¢

pH (20 °C) 8.38° 7.89¢ 7.44¢ 8.11°

Sucrose (%) 95.45° 93.56° 93.47° 99.23"

Purity (%) 96.8" 95.51° 94.83¢ 99.83°

Invert sugar (%) 0.61° 0.69° 0.71° 0.02°
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Table 2 Color of unrefined sugar beet brown

sugars
cﬁgf?(r:e%lﬁr) 127° 112° 103°  146°
Coslgiu(tllg‘;j) 428525° 648441° 9399.59" 16.41¢

ICU: ICUMSA Uint

CTN 103 L VYY 550> 53 o0 sla S 6 ol K
4S 5537 e odali s YU J s 5l poman (Y Jsds) 5
b g AL S e %S s i
LA a8 g sgd sla S 5 (10 F) ans b5 ,1S (0 543
Glaasl 2>p). +/00) cils 3l (VY 5VYY) o 5 SO
ol ase 5 KIS e slite (3550 a5 il cadal
Y sl 534S (osb Olan 3T sl e 5 el
Cond §Mo 58 S S0 5ad (5 ol K 5557 oo odalice
o=l IZP). /00) Cnd VL IS e sb 4 ke S
A ads 50 K0 pallslsl e Bl s pind s il
TR

Jaloee Ky —Y-Y-¥

WS Si s S, olS Sl Gole Jslw K
LS Sl 53 5 UST e 5 ol (S sl 2
A i (55 Sl L 58T e (i 5el) L5 5
N g mmn 3 e (S 5 Jal)lS (S g3 S 5 el
S8 s S5 OS5 e 3T e oL 4

J;.;).,\;i.?g;{fi..l;s_‘&é‘)éé))béui))jm)&i%ol:f

Y4t

Slosg Ko Gl cle PH Jlie 350 VEE-AYA o3L s
PH Utk ot 5 oS [17] L5 00 5 500 ol
Sl Sloggd S5 aw GJK loggd So 4 S5 @
Sae Ll glesd SO sk pad i b Gl S
S Ol 4 el opl & ails s ome Ml o8 b pH
CIAPSS w5 whas Al s eslinal 3y Sal O
[7r] s ls Koy wlt s

35 JAY/EV=R0/80 o losgd S slad el 5,81l Lo s
S Glosd Ko a S a e S s e &S
o losgd Ko slad sl 558l ke sl Gl s 5 S
S5ms Jods a el &S s Ak SO 51 508 ls e 55k
535008 el (Sloggh S e sad 53 mie sla )L
231 aw oy gl el slogg a5 80 s s 1S
Ao s IY0] Wlossas 5158 TAYNV=AVAY 550
Shsme ssb 4 losd S slaki el 8 0l 0L 55 sl
e S KgAK a Sl (§ S o ) sl
CblS Sl dses 4 S 4 el ar s e o il
Wl e S g aw

Aoss 5l slspme jsb 4 Glogd sl Ko ooyl A3 Lo s
4 b e S iy e eSS ool S
Sl aw 5 s Gadl S 4 ke o 2 5 S Al
0V Jsd) cils

Sk oS akeal sloggd sla Ko K, -Y-F

-

Lo
(Slosgd Kb oS s 03 e &S sl 5l S
A5 e sl b () ale [TE] e K lis pens
S SIS Sl s ool PH Sk ams s
(0T s o8 spdpe 555 sl 5 glamal w3
5 S Gl Oalide )8 (0 (b SlS 5 0ad dus]
Ll e 5l Gl 4t (55 s 0l STy (7 585
- e L Sl 055 b slap o bl bl [Ye]
Sl S okl s w6l ol Lled  anils (g

Lles S ui:)\)f Ot 5l gnl s slias L] ol o sle

1. Autocatalytic effects


https://fsct.modares.ac.ir/article-7-19740-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-07-05 ]

\Y‘qv)ﬁ)@\i‘\o o)ngVQQ)L@.\i: L;.’.“)"‘G@L”ﬂj(’})’a

o3l C:‘.p}.? LA_‘C))LL? d'i\ ESEZISE] .,L:‘}.’:‘_‘L;a C))Lﬂlﬁ 65}.‘}&‘ )_‘g,<_:5}.\.9 CJL.:SJJ ole gi_:) d}.l_: 6[.»!)[..»_‘” (S yoen
PR T e SO Wi aul b b oS ol il glaad
ahas Mo sgd sla Si JT ol vy 5l el e 2 0hle SRS 51 (5G5S 5 o e

orb S T e g S ool b et glaus

RUERSNLE T N o . . i
,5)\.15 L}_AJ_’\J}MV_AE)JJZ“‘&—’)J—EJ?}’J{D

Js o --rer TS 5 3,00 STy 1 s o ol ool OLES W

LU s s osb a0 A8 jlior 3500 5 i ols 5 AT e 3y 4 e SlogyT la i L b JsSe 5
el 0 gy a3t e 3T S5 LS 5 S L 58 sl S s [YV] s n ST 5T il oS
o Sy el Jle e S ool S 2058 e s L ilesT das 31 (6,8 sl g Jplons Ky et 51,
Lo s da™ 5 a3 STy S8 sl 5 S S5 sla St s S5 i oLl C0 25 glas
L 55558 S 5I8 ale slaass [] cmul Lam eV 5208 S o5k Olea (Y Jsax) 55 ICU 59/9399 1 £YA0/Yo
ST el sl S 58 B e L U les 5 55,80 Si s e SO VL 587 e edaline ¥ s o
Sl s 5 s b OB me s Les AIBIL ol S Ll Go g8 S 55 0T op S 5 (AT44/04) aw &l IS (g0 48
[y SO i (ol S5 & lame 4 13 455,550 s LS gl imes™P). +/40) 35 (ETAO/Y0) S, il lS
STl s nlesT STy ol 51 (6 S sl sl IV b A e S ST yed das e SO e oS
A ol €0 25 glos s 5 J5 thas Sl T B2P). +/00) 3 dde S35 i 15T e

e R O e e N T
Table 3 Total phenol, total anthocyanin, protein and antioxidant capacity
of unrefined sugar beet brown sugars
Measured parameters Factory 1 Factory 2 Factory 3 White sugar
Total phenol (mg GAE/g)  0.55+0.004°  0.68+0.025°  0.77+0.027*  0.004+0.001°
Total anthocyanin (mg/kg)  0.551+0.002° 0.184+0.005° 0.367+0.007°  0.000+0.000°
Protein (mg BSA/g) 7.85+0.06 9.85+0.05° 9.70+0.07* 0.00+0.00°
Antioxidant capacity b a a c
(Inhibition%)* 4.07+0.01 4.35+0.02 4.70+0.46 0.00+0.00
* Final concentration: 10 g brown sugar in kg solution
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White sugar is one of the most used raw materials in production of different food staffs, But researches
showed thatconsumption of white sugar is related to occurrence of different diseases such as diabetes,
obesity and etc. The aim of this research was to study physicochemical and antioxidant properties of non-
refined sugar-beet brown sugar produced in Iran as substitute for white sugar. For this purpose, non-
refined brown sugar samples were supplied from three large sugar factories in north-west of Iran and
physicochemical properties of the samples such as total soluble solids, moisture, total ash, total hardness,
sucrose content, purity, pH, protein, total phenol, total anthocyanin, antioxidant activity, apparent color
and solution color were studied. White sugar was used as control. The results showed that protein, total
phenol, total anthocyanin and antioxidant activity of the brown sugar samples were about 7.85 to 9.85 mg
BSA/g sample, 0.55 to 0.77 mg GAE/g sample, 1.028 to 187/11.187 mg/kg sample and 4.07 to 4.46 per 10
g from kg of brown sugar solution respectively. Also, solution color and the apparent color of unrefined
brown sugars were 4285.25-9399.59 ICU and 127-103 CTN respectively. It was concluded that unrefined
brown sugar has higher nutrition value in comparison to white sugar.

Keywords: Brown sugar, Nutrition value, Organic compounds, Sucrose.
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