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ABSTRACT

Drying is one of the most important steps for plant materials to be used in medicinal
and dietary products. There are various methods of drying, such as using the sun,
oven, solar, warm air oven and freeze drying. The quality of turmeric powder
obtained from the sun dryer, oven dryer and air conditioning dryer was studied. Fresh
turmeric rhizomes were processed into powder, and samples were generated from the
turmeric powder by using sun drying, oven drying and air conditioning drying. The
processed turmeric powders were subjected to the effect of drying methods on
turmeric quality parameters. Results showed the oven-dried turmeric significantly
showed lower moisture content (6.2%) compared to air conditioning dried (7.3%) and
sun-dried (8.7%) samples. The oven-dried method showed 50.9% more phenolic
compounds than sun drying and 20.0% more than air conditioning drying. The oven-
dried turmeric exhibited the highest water absorption capacity (3.24g/ml), which was
37.9% higher than sun-dried (2.35 g/ml) and 16.5% higher than air conditioning dried
(2.78 g/ml) samples. The oven-dried turmeric showed the lowest titratable acidity
(2.12%), which was 25.6% lower than sun-dried (2.85%) and 9.4% lower than air
conditioning dried (2.34%) samples. Among the quality index analysis of turmeric
samples oven-dried method achieved the highest value than the sun-dried method and
air conditioning dried method. Therefore, oven-drying is used to produce turmeric

powder for better nutrient and quality retention.



Table of Contents

DECLARATION ettt ettt ettt e et e st e e 1
DEDICATION ..ottt ettt ettt ettt et ab e et e e st e et e e abeeenbee e 1
ACKNOWLEDGMENT ..ottt il
ABSTRACT .ttt ettt et e st e bt esat e ste e sateesaasesaseesatesnbeasasaesasesensansaseens v
TABEE OF U TENT o s sensmsnsmssen s s 55000 e S0 15 i S s a5 \
LIST OF FIGURES ..ottt Vil
LIST OF TABLES ...ttt ettt st et st e e et e sbee s s s s s e sss e aba e e 1x
ABBREVIATION AND SYMBOLS ...ttt X
L. Chapter INtroQUCTION ....oeiiiiiiiiiiieeiie et 1
1.1 BACKGIOUNM .eievivieeiiiiee ittt sttt s e e 1
1.2 Rationale and JUStITICATION .....veieiiiiiiiiie et 4
3 TR ot e 5055 e S A 5 Tt SN S 4
TR ]] VD IV 0 s e .58 5. 5.5, 0 i S5 55 4
SPECIIIC ODJECEIVES. .eteiuiiireeiiiiieeeiii e sttt ettt e et e et e e s e e s sare e e e snneeeennbeeennes 4
2. Chapter LItETatUI® TEVIEW ....iceeiiiiiiiieeeeiiiiieeeeiiiieeeeeeireeeeeeesieraeeessnisasaeeeesasnnreeeesnnes 5
2.1 Historical back@round ..........oocueeeiiiiiiiiiiiiiiiiiiie i 5
AN E 10 F: 1k ezl o) (o 1L ————————— 6
2.3 NOFPHOIOET G THETERID ..o mssoi it nsmness emmmonsic bk saasns s s s ks i 7
2.3 1 HADIEAL ..ottt 7
Db a2 T TR s v 5 5455 s 8, 54 A AT 53 S S 0 S S8 0% 7
2.3.3 EPIACIINIS uivvtiiieeeeiiiiiiee ettt ettt e ettt e e e et e e e e e esbbbeaeaeesnabeaeeenes 7
2.3.4 HYPOUEIINLS ..eouviiiiiieiieeeiite sttt e ettt 7
2.3.5 MESOPNYIL..oiiiiiiiiiiiiiie et et eaaeas 7
2.3.6 Vascular BUNALES ......coouiiiiiiiii e 8
CIEINR) - 1 O O 8
2.3.8 Nodes and INternodes .......ooouvvieiiieiiiiiiiiiceiiiee e 9
2.3.9 ACTIal SHOOT ..coiiiiiiii s 2
2.3.10 SROOT @PEX 1eiiuiiiiieiiiie ettt ettt e et e et et e et e e et e e e eera e e e ennaeeenaaees 9
AL TROIEIE. sttt Sinivmnn e i i 9
2.4 Turmeric Developmental ANatOmMY ......cc.eveviiieiiiireeiiiee e eeiiee e 10
28 HATVESUINED cronvs smons asunsss mnsns ssoronns conmoss s 55456 3507565 985503 655555545 6R555 4RSS B335 SRR 8% 11
2.6 Processing of turmeric rhiZOme........ceeiveeriieiniiieniieesiieesireeie e 11
2.6.1 Curing & BlanChing .........oooooiiiiiiiiiiiiii e 12
BB IDESIIINED o s s s e 500 S 55 08 A 5 12
2.7 Chiemiieal and suteitional COMPOBIIDM ws mumss s s wnmsmnss o s 13



2.8 ChemiStry Of tUINETIC covvvieiiiieesiieeciir e e st ee e e e e e era e e sbr e e e sabee e e 15

2.8.1 CUICUMINOIAS ..eeuiiiiiiiiiitie ittt ettt ettt ettt et et e e nbeeeeee 15
2.8.2 ESSENTIAl O1] 1.uuvieiiiiiiiiiiiiie e 16
2.8.3 Total phenolic components 0f tUIMETIC .....covvveeeriiireririieeiiiee e siiee e 16
2.8.4 ANtioXIdANE ACTIVILY .eevviiiiiiiieeciiie ettt e et se e e e e e et e e e snnaeeenreeens 16
2.9 Pharmaeelogy atid health benefits of TUEMETIC.. wes ssmsnswamss anems s s 17
%9, TR Eil T s s oo s o, i 5 S0 S BES LY
2.9.2 Antimicrobial effect ......cceiiiiiiiiiiii e 18
2.9.3 Anticarnogenic efTeCt .....uiiiiiiiiiiiieie e 19
2.9.4 Anti-inflammatory ACIVIEY .....ccouuieeiiire et e e 19
295 A0 EIELIE BTN s comsn s na0 0.0 i s i i s Al 20
2.9.6 Gastrointestinal diSOTACTS ......eovviiriiriiiiiiie e 20
2.9.7 Dermatological use of tUIMETriC......ceiuiiiiiiiiiiiiieiie e 20
2.10 CoSmMEtology Of tUTTNETIC .. .uveeiiiieiiiiee et ettt 2L
2,11 Fagtors affecting yield and quality of DOrmEiie.  coammes s s o 21
L L1 o] B umamosstumn s st s o s b o i 5 ok G5 0550 6 R R 5 21
2.11.2 Plantation Period ........ceeecuiieeiiieeiiiie et e et ettt 22
2.11.3 Depth of planting.......cocueiiiiiiiiie e 22
2114 SEEA TALE ..ceeiiii et e 22
2.11.5 MUICHING ot 23
P L 1L 8 TR TTILEONRR s s s i STt 5 0 8 A 2 23
2.1 1.7 HATVESTINE .neeiieiiiieeeiee ettt e st e e e e e e naneennsaee s 24
3. Chapter: MethodOLOZY ...cvviiiiiiiiiiiieeiee e 25
3.1 Sample COLECION ..eviviiiiiiiiie et 25
3.2 Progesging of Tinrmerie POWE .cummeannmmmm s samsmmsmesoms s 25
33 Chermnieals Gt BIATEUIIT s s s o s o5 2055845 1550000 055504055855 55555 5555550065 26
3.4 MethOdOIOZY ...vvieeiiiiie ettt aa e et e e e e en 26
3.4.1 MOISTUTE COMEEIL...eeuiieiiiieiiiieeiit ettt ettt ettt et e et eeeeeneeas 26
3.4.2 Total phenolic CONENL........iiiiiiieiiiie ettt 26
3.4.3 Folin-Ciocalteu Assay Procedure........cc.eeeviuueieiiieeiiiieeiciiee e 27
3.4.4 Water abSOrption CAPACILY ..eevurreiiraiiiaiiie ettt eiie e 27
3.4.5 Total titratable aCid.........cccvreiiiiiiiiiiee e 27
Chapter 4: RESULLS ...oiiiiiiiiiie e 28
4.1 Effect of Different Drying Methods on Physical Characteristics of Turmeric28
4.2 Moisture Content ANalYSIS.......ouueeiiieriiieiiieiiieerre et 29
4.3 Total Phenolic CONENL.....eiiiuriiiiiiiiiiiiie ettt 30

Vi



4.4 Water AbSOrption CapaCILY ..coveevverieeriieiiiee e 31

4.5 Total Titratable ACIA .....ceeieeiiieiiieiiie s 32
4.6 Comprelictisive QUalIY INAER .. wem. s sussnsnsss s e s s onso s somss s 33
4.7 StatiStiCal ANALYSIS ...vveeeiiiiieiiiee ettt 35
4.8 Summary 0f RESUILS ..uuvvviiiiiiiiiiiei e 36
4.9 DISCUSSION 1rvreeutrieeeiuiteeeiirteesiteesesibee s ettt e e asbre e s sbb e e e s asbe e e e s asbe e e e snbreessabneeesinnee s s 37
Chapter 5: Conclusion and Recommendations for Further Studies..........c.ccoceenneennen. 39
5.1 CONCIUSIONS trtttieeiiiiiiiiteee ettt e e s e e e ettt e e s eeees 39
3.2 Recommandations for Further STdies . coss sumsssoms somos s oo awne 40
5.3 Bt CRABEEIEE ... mecemmcsmeosmsmmesmemesonemmsissmers senmasee ssrsmasisamcse sacusssses s e S 35 41
RETOIEICES ...ttt e et e e e e e 42

vii



Figure 4.1:
Figure 4.2:
Figure 4.3:
Figure 4.4:
Figure 4.5:
Figure 4.6:

Figure 4.7:

LIST OF FIGURES

Color Intensity of Turmeric Samples by Drying Method........c..cccoeevvveviiiniinnnane. 29
Moisture Content of Turmeric Samples by Drying Method............cceeeviiiiinnnn, 30
Total Phenolic Content of Turmeric Samples by Drying .o...coovveeevveeivieeiiieeeennnnn 31
Water Absorption Capacity of Turmeric Samples by Drying ..........ccccoevvvevinnennn, 32
Total Titratable Acidity of Turmeric Samples by Drying Method .........cc..ccvene. 33
Comprehensive Quality Index of Turmeric Samples by Drying Method ............. 35
Hierarchical Cluster Dendrogram of Turmeric Samples by Drying Method........ 36

viii



Table 2.1:
Table 2.2:
Table 3.1:
Table 4.1:
Table 4.2:
Table 4.3:
Table 4.4:
Table 4.5:
Table 4.6:
Table 4.7:
Table 4.8:

LIST OF TABLES

Chefiiical COmpOSItION T THFMETIE & .ummsssmssmass sommnssumsmssss o wsHusm s HEsRs 15
Nutritional composition of turmeric per 100g ......cc.vvvveeiiiiiiiiiiiiieeeeeeeeeeee e 15
Chemicals and GlaSSWATe .........ceeiuieiiiiiiiie ettt 28
Physical Characteristics of Turmeric Samples by Drying Method ........................ 29
Moisture Content Analysis of Turmeric Samples.......cccccooovviiiieniiiiieiiiiieeee, 30
Total Phenolic Content Analysis of Turmeric Samples..........ccoooevvvieiiviiieeeeinnn.. 31
Correlation Between Drying Time and Phenolic Content Preservation................. 32
Water Absorption Capacity Analysis of Turmeric Samples........c..cccoveeviieiinirnnn. 33
Total Titratable Acidity Analysis of Turmeric Samples............cccccvvvreviivierenennnnn. 34
Comprehensive Quality Index Analysis of Turmeric Samples..........ococveveveiiieennn. 35
MANOVA Results for Overall Effect of Drying Method on Quality Parameters . 36



