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Utilization of Sugar Cane in Toffee Products
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ABSTRACT

This research aimed to optimize the formula to
produce toffees. The seven formulas of toffees consisting
of sugar cane (0-40%), granulated sugar (0-40%) and
glucose syrup (0-60%) were studied by using Mixture
Design. Physical properties and sensory evaluation by
trained panelists were investigated. The results showed
that glucose syrup contents had a significant role on
viscosity, hardness, moisture content and color value of
toffees. Obviously, an optimum formula of toffees was
40% sugar cane, 0% granulated sugar and 60% slucose
syrup, respectively. This formula had the highest score of
appearance (7.13+0.74), flavor (7.27+0.88), chewing (7.07+0.70),
stickiness (7.00+0.85) texture (7.07+0.80), taste (7.20+1.08)
and overall lking (7.13+0.92). Furthermore, effects of
different temperatures on the quality of toffees were
studied. The results indicated that the moisture content
tends to decrease when the temperature increased. The
hardness and viscosity of toffees varied directly with
temperature, and brightness of toffee (L*) tended to
decrease when the temperature increased. Interestingly,
the optimum temperature for toffee production is 120°C
for 15 minutes. In addition, the development of varied
flavor and taste of toffee by adding coffee, green tea,
cocoa and lime powder were investigated. There was not
a statistical significance in sensory evaluation. Since the
sugar cane is the availability of a local raw material, it is
suitable for toffee production and it will also increase
value-added agricultural products as well as make a

variety of food products as new choices for consumers.
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Table 1 Formulation of toffee by a 3-component* mixture design
Formulation 1 2 3 4 5 6 7
Sugar cane (%) 40 0 40 14 43 34 27
Granulated sugar (%) 40 40 0 33 33 13 27
Glucose syrup (%) 20 60 60 53 33 53 a6

* A 3-component mixture (100% in the mixture design) was 100 % of the total formulation.
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Figure 1 Flowchart for production of toffee
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Figure 2 Appearance on the surface of the toffee for seven formulations by a 3-component

mixture design
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Figure 3 Viscosity, hardness and moisture content of toffee by a 3-component mixture design
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Figure 4 Color of toffee by a 3-component mixture design
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Table 2 The liking score (n = 15) for seven formulations of toffee

Formulas Appearance Flavor Chewing Stickiness Texture Taste Ol;jr:agu
1 553+0.64°  6.93+0.70°° 5.33+0.49° 6.47+1.06°° 5.87+0.74° 6.20+0.86°  5.47+0.52
2 5.00+0.85°  5.13+0.64° 5.07+0.70° 4.33+1.18° 4.27+1.16° 527+0.96°  4.53+0.52°
3 7.1340.74°  7.2740.88"  7.07+0.70°  7.00£0.85"  7.07+0.80°  7.20+1.08°  7.13+0.92°
4 5.07+0.88°  5.33+0.98° 5.20+0.86° 4.60+1.30“ 4.93+1.75° 500+0.93°  4.73+0.80°
5 7.2740.59°  6.73+0.88%° 6.07+1.71° 6.27+2.19"° 6.13+1.41"°  6.40+0.99°  6.27+1.87%
6 6.33+0.98°  6.33+1.23° 587+1.13" 6.0740.96" 540+1.68™ 6.13+0.74°  5.80+1.66"
7 6.27+1.75°  533+1.54° 540+1.45° 5.47+1.73° 533+1.55" 5.7341.44° 553+1.85™
note: mean =SD, *° means within each column indicate significant differences (P<0.05) using Duncan's multiple

range test
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Figure 5 Contour plot for optimum overlapping (A) of toffee formulations

* Corresponding author e-mail: narinch@buu.ac.th

'Faculty of Agricultural Technology, Burapha University Sakaeo Campus, Sakaeo

ZFaculty of Business Administration and Information Technology, Rajamangala University of Technology Suvanabhumi, Ayutthaya



NyasnAluladnisens unninetdeasiy U9 15 adun 1 unsiau - dguieu 2563 23

2. navasgauniilunskanTiuAndn A aas
mMaaiinenmkaznsEaNsumMeUsEaMmaulEves
nawil

NNMIFANAENuNLUTINgUaWE NN TN
nslianuieusiugamil 100 120 uag 140 09en
waea [Wunan 15wl (Figure 6) wuin M3ty
Youil 120 earwaldea newilidnwurUsingia
doduddliuinietumuAuly fieavBen o ag
5U B Ahmnagou naunemindeslsifindumdy
s \degamgilumslfarusoufisdunewilia
ety fileduiadiudau fgamad 140 asen

100 °C

navosguu)lunisndnfiuandisiuse
USmeuidu annuuds anunile uagA1dues
noWl (Table 3) wud1 A1AILTUTDINONTT
wnlianaaiefisgnmgiilunisniu Tasnsniu
Safunisliarudeudmarenissevevesi fua

a

senuninvemen lnevlunsldgamgligeas

LU T)
1

deliiAnmssamevesilfiindgunais e
AuLdanazaumilawusiunsatugamgilunis
nu Maasullasend nudt A L wagen b* 3
wunltuanandogumgilunisnufisdu A a* &
wnltdstudiegamgilunismuiindu laodd
yomonileglutisdunuazivies enaidlesainlu
sgninenslinnufoufinnissemevesin Tag
Tuanavesiiuinaimimgaoenldiduuia
iesannisindeudiuaziinnsvuiuvedlaana i
nsuandsundenudeiuuazfu vinlvudas
Tuanavenifindsuaatuandrsllanndany
atlade Tulanafiindsnueatigs Aazienvuzise
AenAsENINaluana LazasnaneanluainiiIni

* Corresponding author e-mail: narinch@buu.ac.th
'anuzmalulagnisinuns WwnInedeysn Menunaseuia assuim

120 °C
Figure 6 Appearance on the surface of the toffee at various temperatures
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Table 3 Moisture content, hardness, viscosity, and color of toffee at various temperatures

Temperature  Moisture content Hardness Viscosity Color
(°O (%) (N) (Centipoise) L* a* b*
100 5.45+0.10° 49.60+0.10°  86800+100.00° 68.21+0.05" 0.94+0.04° 30.21+0.05
120 4.56+0.05 65.53+0.25°  87366+208.17° 56.13+0.02° 4.96+0.02° 22.35+0.04"
140 2.04+0.05° 98.57+0.35" 88766+152.75° 45.22+0.06° 8.51+0.06° 15.14+0.03°
note: mean +SD, “° means within each column indicate significant differences (P<0.05) using Duncan's multiple

range test
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Table 4 The liking score (n = 15) of toffee at various temperatures

Temperature Appearance Flavor Chewing  Stickiness  Texture Taste Overall liking
@)
100 7134074 7274088 7.07+0.70 7.00£0.85° 7.07+0.80"° 7.20+1.08"  7.13£0.92"
120 753+0.74°  7.60+0.99° 7.67+0.90° 7.80+0.77° 7.60+0.91°  7.60+1.06° 7.80+0.56°
140 6.80£0.86°  533+145° 693+0.96° 7.13+092° 67310.88° 653:1.19°  6.47+1.36°
note: mean +SD, * ™" means within each column indicate significant differences (P<0.05) using Duncan's

multiple range test

* Corresponding author e-mail: narinch@buu.ac.th

'Faculty of Agricultural Technology, Burapha University Sakaeo Campus, Sakaeo

ZFaculty of Business Administration and Information Technology, Rajamangala University of Technology Suvanabhumi, Ayutthaya



NyasnAluladnisens unninetdeasiy U9 15 adun 1 unsiau - dguieu 2563 25

3. navasnsudsndusadeniu Tnla vuden
KAZUZUNINIADNITHDUTUNIUTLAMAUNEVDS
nowi

nsifinauvaInrate i iunan Saud
nondl Tngnsiiuniul 1nld v uden waraguning
Wisuiisuiunenilgnsaiunu 91an1sdang
dnwazusinguomenil (Figure 7) nudn dnwae
Usngfinfleutureseniiyngnsfioidedudadia
liudwdeduauwAuly fidoasiBun 1Hou asgu 1l
B Ausnsnsiufeduasndu venilgasniunuiia
wiesesniiniandunentides gnInunia
thmawdunduvouniu gasTnlAtiaumauninay
youlnld gnsvidedififoroontmaituniunen
¥1dl7 wargnsurunTAivasisounaunennzu
MndnvazUsnguemenilgnsuzuiidoeunia
gnsou waznenlifisamueniuien snaiilessnly
nzuiinsndnsnidunsaduniddeenadmanon
audunsase TuaneMdunsnaiusanis
graemaindiimasuuiiliisadostuieulein
Ufisewaansauasufisennisiinnsuala (18]
uonniunrundediifuneussmeiilhinnay
Aduendnualiony arszddaluihduneussive
wpum Aie A-Aluiu wen-lndlu Savh-Inilu wlessa
nsea vasiesa Wudu [19] newilgnsvdelila
Feuazindunemany tnevlusidendud
Larunsngdn esauszneunsaidlngazadie
gonluvian lailansinaiuealunguanniuey

Control Coffee

Cocoa

unitga 120 Tuyideflunuiugaduanslisann
Wsawaluthan [21] #dererainanaaslsiiad
Wussatngiddideneglunaslsnanad i
anudfalunszuIunsduATIsinaesiiy e
afrafudananglaa aaslsfladlinwiaseay
Sou oldsumudeuaniudsuduillelwdiu vilsy
Adovasuiuadenina (22] yonanidamy
AnNdulgutigIfuluntun Tngannduilisauy
dntos lfindu esdusenaufidrdiifinadeniu
seluntunl lawn ansuseneudames nsdu Insau
Twlsa snwlea Wau dadles Alau uaziluea Ju
Ay [23] Tuﬁausuawaw%mﬂﬂiﬁ'%ﬁ%uazﬂ?{u
aw1zveslnla diudsgnoud1fyaeslnli Ae
asinfingulndiiueaddssznousealuead
Wanuead ailiud lelawailiud wasueoulsdy
gruniiud 1Wudu uenannilnlAdilansaunsy
wazdlolusiu Insawiduduasfinuannlunium
warr e wanululnlnuSunudesnitunn [24]
NSNAABUNNSERNS UNNUSTAME LA AR IUAINUTDU
1n838 9-point hedonic scale Wui1 M@Wﬂnﬂ@@li
fazuuuidedudnvazuinng ndu edula
SEYIR WATAINNTOUTIN DUUANAIAUNIIEDR
(P>0.05) pgfluszduautunans naiitihdesds
Wusngaviinldislusesiuniuusguidu
wanAugvend [Wunuimeiivnaulafiostiead
yaAnfliiundanainunsiesdiu umadenly
nssulsgnliiuguslan

Green tea Lime powder

Figure 7 Appearance on the surface of the toffee at various tastes
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