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## 5070437521 : MAJOR NUCLEAR TECHNOLOGY
KEYWORDS : ACID HYDROLYSIS / GAMMA IRRADIATION / SUNFLOWER HEADS /
SUNFLOWER STALKS

WATTANA PUMMALI : PRODUCTION OF SUGAR FROM SUNFLOWER
HEADS AND STALKS BY ACID HYDROLYSIS AND GAMMA IRRADIATION
FOLLOWED BY ACID HYDROLYSIS. THESIS ADVISOR : ASSOC. PROF.
SIRIWATTANA BANCHORNDHEVAKUL, 127pp.

Production of menosaceharide sugars from sunflower heads and stalks by
diluted acid hydrolysisiwere studied: ﬁhe optimum hydrolysis conditions were found
to be 5% (w/v) sulfuricfacid, 121 OC, @:bsi and 15 minutes for first hydrolysis, and
15% (w/v) sulfuric acidyg 124 °C.45 psi':gn‘d 20 minutes for residue hydrolysis. After
first hydrolysis, one time residue hydrol;iéi,}s was needed for sunflower heads while 3
times for sunflower stalks. The overall ﬁbﬁosaccharide sugars of 25.83% (w/w), for
sunflower heads were obtained in this stud&_&ﬁ%is value is equivalent to 64.26% of the
total monosaccharide .. sugars “Or 133{'1"%%‘ of th(? total fibers (cellulose&
hemicelluloses). Aﬁd—the—everai%rﬁeﬂosaccharide sug?rs of 37.63% (w/w), for
sunflower stalks Wére’ obtained in this study. This value is;equivalent to 64.26% of the
total monosacchariorl‘é sugars or 70.00% of the totél fibers. lrradiation of both
materials at'gamma ‘dase of 100-700 kGyrange before diluted acid hydrolysis could
yield monosaccharide sugars up 19.54% (w/w) for sunflower stalks, while drop down
3.35% (w/w)‘for sunflowen heads!in comparison‘with/un-irradiatédi résults. And sugar-
acid separation by ion exclusion technique could recover the acid for reusing. At 60
°C, the sugar recovery of 93.10% for sugar-acid from sunflower heads, and 97.10%

for sugar-acid from sunflower stalks were obtained in this study.

Department: ___Nuclear Technology Student's Signature_ﬁ.l’s./.'._...}??.

P

Field of Study : ... Nuclear. Technalogy...... Advisor’s Sianature 9'> Sean k’qv frie 9)3
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Jaded o244

and ethanol pulping. _ = .
Component Sunflower stalks ‘:J_Solid fraction by hydrothermal
| | treatments

Glucan 338 43.4
Xylan 23.9 12.9
Araban 0.37 0.05
Acetyl groups 43 3.10
Lignin 19.9 25.5

N Caparos, S., Ariza, J., Lopez, F., Nacimiento, J.A., Garrote, G., and Jimenez, L.

Hydrothermal treatment and ethanol pulping of sunflower stalks, Bioresource Technology 99
(2008), 1368-1372.
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Ammonium oxalate-oxalic acid

Compositions Percent
Lignin 12.3%
Pectin 27.5%
Alkaline-soluble polysaccharide 8.2%
Alpha-cellulose 52.0%

N Bishop, C.T. carbohydrate of s anadian Journal of Chemistry (1955),Vol.

33., 1521-1529. - w
mﬂminﬁ’muu( "|uﬂ"|s"laTﬂs"lacnmﬂTcmau'la

S Y 9 @ d
ason loasdudu 5% Taow eutral sugars AU D-xylose

59.3%, D-glucose 23. Arabinose and Rhamnose L0

Aldobiouronic acid
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a15aza18 Acid Detergent Fiber (ADF)

asaiiiley
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MANUIN V.
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MIIATITHIIMad e High performance Liquid Chromatography (HPLC)

High performance Liquid Chromatography (HPLC) #3e Insun Innsilveuran
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Y
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o

(P\h 2.333 147120 '0.1946
AYANgSe 4450  _179.4640 23741
lose 5316 7041860 93155
Keobiagse 6316 4249730 5.6219
Fuctose 7.733 - 1030.2700 13.6292
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Feed volume 20 [ 1.
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-37.228
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MANUIN A.

R
mﬁmﬂzﬁmmaﬁ’w Brix refractometer
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