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Effects of Different Drying Methods on Nutritional and Functional Components and

Amino Acid Composition of Moringa oleifera Leaves

GUO Gangjun', HU Xiaojing®, XU Rong', MA Shangxuan', LONG Jiming', LI Haiquan"*
(1. Yunnan Institute of Tropical Crops, Jinghong 666100, China;
2. School of Chemistry and Engineering, Wenshan University, Wenshan 663000, China)

Abstract: The leaves of Moringa oleifera (periyakulam-1, an improved cultivar) were dried by 6 industrial drying methods:
shade drying, sun drying, and mechanical (hot air at 40 and 60 ‘C, microwave and far-infrared ray) drying. The major
nutritional and functional components, vitamins and amino acid contents in the dried leaves were investigated. The essential
amino acid composition was evaluated by score of ratio coefficient of amino acid (SRCAA) according to the World Health
Organization/Food and Agriculture Organization of the United Nations (WHO/FAO) reference pattern. The results showed
significant differences in the contents of protein, total phenols, vitamin E, f-carotene, vitamin B,, vitamin C, vitamin B,
nicotinic acid and pantothenic acid, while no significant difference in crude fat, flavonoid or polysaccharide contents of
Moringa oleifera leaves subjected to different drying methods was observed. On the whole, hot air drying at 60 ‘C had the
lowest impact on the nutritional and functional components and amino acids; L, a and b values of the dried leaves were
90.26, 5.55 and 6.35, respectively, the contents of protein, flavonoids, total phenols, total amino acids, essential amino
acids, vitamin E, f-carotene, vitamin B,, vitamin B, and pantothenic acid were 30.76%, 3.17%, 13.82%, 30.56%, 12.35%,
113.00 mg/100 g, 60.36 mg/100 g, 1.90 mg/100 g, 8.18 mg/100 g, and 89.10 mg/100 g, respectively, which were higher
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than those obtained using other drying methods. The proportion of essential amino acids in total amino acids was 1.17
times higher than the WHO/FAO reference pattern and SRCAA was 63.88. According to the WHO/FAO reference
pattern, the first limiting amino acids were methionine and cystine. Overall, hot air drying at 60 ‘C was more suitable

for drying of fresh leaves of Moringa oleifera. The results of this study can provide scientific information for industrial

exploitation of Moringa oleifera leaves.
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Tablel Drying time, color parameters and sensory quality of
Moringa oleifera leaves subjected to different drying methods
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fide Hﬂg Ji a - b AE LEl
SDM 72h 776740217 528+0.10° 13781027 79.06+0.25
SCM 7h 83004055 5304040 11.65+051° 83.99+0.62°
FAM  24h 90.17£0.12° 5612083 6342024 90.57£0.19° HERTHE, TE%

SAM  6h  9026+0.17° 5.55+096" 6.35+0.01° 90.66+021° PERTHE, ARRER
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Table2 Contents of major nutritional and functional components in

Moringa oleifera leaves subjected to different drying methods
%

i SDM SCM FAM SAM MDM IDM
BAREM 8512025 28912068 30351045 30763066 20541054 29332013
HEHREN 5202016 5642005 584026 5761009 4024032° 5681012
WRRERM 3042008 3222008 3262004 317R004° 3102004 3321009°
BREEM 10602015 1571004 12512025 13821008 12012006 13023014
SEREN 207002 243008 2343035 210£016°  240%045  269£0.13
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Table3  Contents of vitamins in Moringa oleifera leaves subjected to
different drying methods
mg/100 g
FE% SDM SCM FAM SAM MDM IDM
VEGE  4000+114° 5460+026° 60302089 113.004225 77.50+0.63° 77.00+093
P-H1E NEEE 210330367 29.86+088" 40161132 60361074' 4998168 50.08+042°
VBAE  L44E015 15710060 158+0.02° 190£005° 095£020° 1.73+0.02"
VCAE 48701135 45.80£166° 29001085 36.8010.42" 59.50+0.60° 6640+098'
VBARE  317£026° 3472003 4531008 818£026° 670£033  3.75+0.10"
WEAEE 3342008 2981005 4433008 1924032 233£0.15 2.68+022"
EREE 47003085 69701188 670012047 89.10+1.04° 88.00+0.12" 88.30+1.66"
VB & & <0.05 <005 <005 <0.05 <005 <0.05
A& <200 <200 <200 <2.00 <200 <200
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HERFWER (P<0.05) , 40 CHRTIRFE NS & & &%
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Table4 Amino acid composition of Moringa oleifera leaves subjected
to different drying methods
%
AR SDM SCM FAM SAM MDM IDM

HARREAE 0624002 0.6420.04% 06740025 0772001 0.6910.00° 0.66%0.03
AERRESN 1352004 1402002 14620.02° 155£003 1502001 135+0.01°
FERREN  17620.03" 1841001 188£002° 2012005 1772004 1.76+0.01°
HRERRESH 1442000 1472002 1462003 129£000° 1362001 143£0.04'
RAGRREN 2792001° 2814003 3122006 3562002 339£000 2.8340.02'
REMFEN  3602001° 3851003 3854005 5.1910.04° 44610.01° 3.90+0.02°
FARMEN 142002 14720007 1542000 1632001 1.56+0.03" 1462001°
A 1931003 1962005 20510.04° 207004 17240000 2.08£0.02°
1472004 1554003 1502003 1571004 152+002° 152£001°
BREAH 0202000 0204004 0.192001° 020+0.03 0222004 0.20£0.00"
e 1882£005° 1952002 1974003 1842002 183+0.04° 1982002
1233001 1274002 1274000° 119£001% 118£0.02° 122+0.04"

B ==
EaE
& &
e

FREBRFEME 0258001 025£002° 02620.00° 0.18£0.01° 0203003 021£002°
BERTEME 1524003 1572004 16120.02° 1763000 1.50+001" 154£000°
SEARREME: 12220000 1272001 1294000 1324002 121£001° 126%0.03°

*245H001" 2524001° 2532003 2474003° 23710000 249+001°
e 16810000 1680007 173£001° 19610000 1754002 1.69£0.00°
CEARRE M 11672009 119820.10° 12.20+0.08' 1235006 11.600.12° 11.85+0.05°
AR R 268340.18" 27702023 283820.15" 30.56+0.20° 28.23+024" 27.58+0.28°
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IHUAR, N26.83%. 60 C 540 CHATHEHAM A
RV TRRERFESBLEEEESR (P>0.05) , 4
MN1235%512.20%, HHAWT T AR RENEES
(P<<0.05) , fltd T 150 i 11 0 75 2 25 1R T = 70 B0 i
ik, N11.60%. {E&FRIERF, 60 CHRATIENBR
5 RADARRES B E, 7085.19%53.56%, 5
HAot T XA EENZER (P<0.05) , HUKERB
T, 3 N4.46%153.39%, BTFE 5 B 2 B A
5 N3.60%52.79% . BRATRA BMAIER, JEE Rk
% KEBRA%m (MaRMEREANEDE D e
SRR P R R, R RREEH; REARES
FREREEIRY . R P FEIER P, 40 CHOX A, HF
T AT RS 60 C AT AR S 1) 5 2R T & 7 AL
TREWZESR (P>0.05) , FkTEFE S 15 5 $uR
%, N237%. JLLANTIR. 40 CTHRTHE. T 50T
FES IR R B0 e BB 2R (P>0.05) ,
TR S R B B, N1.83%. SRR AA A+

S U NN T P e IS 4= DR e (S P N
DA HE B B 2 e A5 KRR FE AR AR R
WAL, 60 CHPTRX BRI R 2 SRR B, T
RS RS -
242 ARTHEITABAM b T RS RR AL SPFH
R EB R T E AR, A IR T
R IR AN T 4, T HLA 75 R R R 1A ) B A7)t
B, RS AT EMAS, XL T AR R
4, EFRMMEBE™ . WRIEA TR IT A %
HAERETH, HEAHLTHEERNFTESH, JF
5 G PAAL G BB LA ALZ (World Health
Organization/Food and Agriculture Organization of the United
Nations, WHO/FAO) #zUiG#H4T 1 HLEL, 4R WS,

RS ARTRIREAH R AERLTEEER L BEERNRESBS
WHO/FAORIA i LL 8
Table 5 Proportions of essential amino acids in total amino acids
in Moringa oleifera leaves subjected to different drying methods in
comparison with WHO/FAO recommended reference values
%

oY WHO/FAO
DR SDM  SCM FAM SAM  MDM DM g

SRARREN 455 458 455 43 49 457 40

RARREM 913 910 891 808 840 903 70
HERTEM 700 704 69% 602 648 T8 55
ERMAMERREML 168 162 159 124 149 149 35
FARHFNARREML 1085 1065 1057 1031 1038 1055 6.0
HEMREM 537 531 543 533 55 509 40
HERTEN 567 568 567 576 531 558 50
AT REML 426 4398 4366 4106 4188 4369 350

RS LAE tH, ASETFR 7 BRI o i i R +
AEHNARAE s, N10.31%~10.85%, =&
WHO/FAORE WAL 1.72~1.81 %, Hrp AT #iAM H
OB N10.85%, WT#E, HN10.65%, 60 CH#Hh
WAL, N10.31%; HIKERAR, HEEN
8.08%~9.13%, FEWHO/FAOREWAEI1.15~1.30 f5, H
HH T B 5 B 70 B = 9913 %, T o B8 v
H9.10%, 60 CH#HNX T A MK, 78.08%; F XM
W, JREDBN6.02%~7.18%, JEWHO/FAO AL )
1.09~1.31 £, FH AL o 45 BOA i & 2 B0 =
NTA8%, WETFEM R = HIR =, H7.04%, 60 CHA
TR AR, N6.02% . B BA i &5 1R I 4 B
1, N44.26%, 60 CIHNTIREAR, H41.06%, 75K
WHO/FAOZ WA 1.26 f551.17 5. BREE + A
i 55 T o B T A v A 20 o, LA SRR 1 0 =
oy T AR R o BB A4 BRI 5 4 7
PN LFEERMLL, VRAERSEFEE HLEY
i, HIREEFRNE.
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B 7 R AR LG o DR TR R R s R R
(78 FR AT I, WHO/FAOT 1973442 H T &L IR
Pl RBOE ARV R A S TR, B AR R 2 5 R
L, MHAIWHO/FAOH 1A 75 E HE R A A TS i b 75
RIEM AR LLE (ratio of amino acid, RAA) . & J&
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Table6 RAA, RC and SRC values in Moringa oleifera leaves subjected
to different drying methods
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