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ABSTRACT PURPOSE RESULTS DISCUSSION (contd.)

A molecular distillation (MD) method was developed to | | d Results of Molecular Distillation of CODD with a KDL6 = Stage-1 pass 4 was used as a feed for 10 different
separate the unsaponifiables from Cottonseed oil The purpose of this study Is: glass still with 0.06 m 2s Evaporator for stage-1 passes.
sterols. Using a model KDL6 MD glass still with a 0.06 unsaponifiables from cottonseed oil deodorized Feed Rate (kg/hr) 0202 02 02 0.2 and 59.72% sterols, leaving all the 97.14%
m? evaporator, five passes were conducted using distillate specially the volatile compounds such as Feed C 60 | 60 | 60 | 60 @ 60 diglycerides with a negligible amount of tocopherols
different evaporator temperatures and with the tocopherols and sterols. and 2% sterols in the residue.
Evaporator C 135 | 145 | 155 | 165 | 175

condenser temperature held at 60 C and vacuum at « To achieve <1% FFA in stage-1 distillate and >95% . S 5 q g feed
0.22 mmHg. With the feed rate of 0.2 kg/hr, at a - ’ 0 - - ’ RESULTS: lage-2 pass 5 was used as a feed at a lemperature

- - ' ’ purity of the tocopherols/sterols mixture in the stage- ' of 205 C and resulted in successful distillation of
temperature of 60 C, samples of the CODD were 5 distillate % Yield distillate 26.4143.8| 52.2 | 55.6 | 59.2 tocopherols and sterols
separated into the distillate and residue portion. Using e . . 04 Vi - |

_ _ " _ = eld residue /3.6 56.2| 47.8 |44.4 40.8 .

a gas chromatography silylation method, quantification go _I\I/al.ldate the ~ technique US”;Q the moleculr? r ° Stqge-l pass 4 and S5 produced acceptable results
of the components was determined. The pass 4 stllation 10 separate  and  recover  the FFA content in the distillate (%) |83-1/83.4183.1 1 80 | 73.3 while stage-2 pass 8,9 and 10 showed a good

unsaponifiables.

distillate was composed of 90.8% of FFA and 4.3% of FFA content in the residue (%)  32.3 16.2 4.6 | 2.2 1.4 recovery of tocopherols and sterols. |
unsaponifiables and the residue had 63% Tocopherols content in the " Up to 45% ot FFA were removed from CODD using
unsaponifiables. Using this residue for stage-2, distillate (%) 6 05 1 21 3 wiped-film technique in 15 stage.
unsaponifiables were 84.5% of the distillate while the Tocopherols content in the = The results Indicate that a good recovery of
residue had 97.14% diglycerides. Molecular distillation M ETHODO LOGY residue (%) 0 |128]18.2)18.6 16.2 unsaponifiables is obtainable.
IS a solvent-free process, avoiding problems with 0 03 11 23 43 = The FFA have a market value as a stand-alone
toxicity. This Iaboratqry_ method using_ a 2-stage 1. Processing of CODD using SMPD: Sterol content in the distillate (%) | | | | product. The tocopherols and sterols mixture in the
pr:ocess SUCC@SSfU'}!yCdC')SE”EDEd ”(‘je Cll{”s_ﬁ‘pg”'gablesl frgr‘ | | Sterol content in the residue (%) | 0 26.2 34.8 |44.4| 51 stage-2 distillate is also more concentrated and is
the components o and distilled the valuable i _
tocopherl(D)Is and sterols and the FFA. » Feed will flow from the top of the still down :  Results of Molecular Distillation of CODD with a KDL6 now available as a stand-alone product.
Stlge into the heated evaporator chamber ’ glass still with 0.06 m 2s Evaporator for stage-2 _
I NTRO D U CTI O N \\/ » FFA will be driven into the stage-1 distillate
leaving the TocppheroIs/SteroIs/Mono/Di’s N Samples Showing % Tocopherols & Sterols
the stage-1 residue. y
1) COTTONSEED OIL DEODORIZER DISTILLATE . _ isti i
) CODD) \/ < SiIF Sof R1 DI R7 D7 R8 D8 R9 D9 R10 D10 The stage-1 pass 4 distillate contained over 90.8%
| | | Stage | * StagelResidue will be use as feed. 100 of FFA. The FFA were successfully separated.
" Is a by-product of edible cottonseed oll. 5 ) 00 I - 8 B I » Stage-1 distillate gives a larger portion of FFA in the
= |S produced during refining, bleaching and . o0 I I 2 Di CODD which has a great market value.
deodorizing of cottonseed ol /| * Al the tocopherols and sterols will be driven 5 * Stage-1 residue can be used as a feed for stage-2
= contains a large amount of free fatty acids (FFA), Into the stage-2 distillate; leaving Mono/Di’s 0K = Sterol to capture >95% of the tocopherols and sterols In
some mono/diglycerides, and a collection of healthy and any unknowns in stage-2 residue. 60 1= 3 = ~ o o Toc the CODD which have a high market value of their
compounds such as tocopherols and sterols ranging \/ o 50 igho S . - & X own.
between 6-8% and 14-17%, respectively. 40 8 \ono = 2-stage Molecular Distillation wiped-film technigue is
2. Sample analysis using silylation: 20 | @ ¥ FFA a successful process for purification and
2) “SHORT PATH” MOLECULAR DISTILLATION = o ; concentration of tocopherols and sterols, and
(SPMD) 0.2 gm of Add 1vial of 1 °F U % 2 g 5 o removal of FFA .
= is a technique for separating, purifying, and stage2distillate | | Add0->mlof | ml of 10 s g e :
concentrating. sample pyridine BSTFA+1%TMC 0 o MeRo I Moo 744 Moho s MORo 145 Mono.
. - S reagent - ’
» easlly separates heavy molecules at specific -
temperatures. ! .
= decreases the heat exposure time of the volatile samHelzti;hcfven Sgr:uﬁz wiih 15 pL DISCUSSION ACKNOWLE DG EM ENTS
molecules. fo? omin | l.Sme of ——| Injected In
« is advantages Fats and Oils, Foods/Flavors/ @70°C chloroform GC = |n stage-1, five passes were used using five different
Fragrances, Chemicals/Petrochemicals/Polyphenols. evaporator temperatures. = This work is supported by the Dochale Food
= Various % yield of distillates and residues along with FFA, Ingredients and Chemtech Inc, IL.
3) UNSAPONIFIABLES 3. Gas Chromatography: ;obccg)vpehte;gllz and sterols were obtained which is given in the
= are fat and solvent-soluble components. = Silylated samples will be injected on a capillary B .
| o column CP-Sil 8 CB = The % FFA in the residue In stage-1 pass 4 & 5 were 2.2
" Includes health benef.lt_s. | . Detector 0 1urm Fi onization Detect and 1.4%, respectively. Almost all of the tocopherols and REFERENCES
-Phytosterols:  anti-inflammatory, — anti-cholesterol, clector. L. um gme ohization Letector sterols volatilize into residue, leaving minor amount in
anti-oxidative and  anti-carcinogenic  activities. = Temperature: injection temperature: 60 C, distillate. Verl - ) , "
- = Verleyen . as chromatographic
- o detector temperature: 360 C = % Yield distillate in stage-1 which is 55.6% and 59.2%, vereven o 8l oos o chromaographic
Tocopherols: scavengers of lipid peroxyl radicals, = Carrier gas: nitrogen respectively in pass 4 and 5 respectively, shows complete ot °
P yinp P Ys P distillate. Journal of Chromatography. Volume 921,

revention of Alzheimer’s disease and cancer.
P removal of FFA. ssue 2, 6 July 2001, Pages 277-285.

= Stage-1 pass 4 had a good separation of unsaponifiables
consisting of 18.6% of tocopherols and 44.4% of sterols.
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