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Abstract: With the purpose of choosing suitable drying process for the development of bitter gourd powder, the effects of four drying
methods including sun drying, heat air drying, vacuum freeze drying, spray drying on processing property (moisture content, solubility, color,
chlorophyll content), nutrition components (total phenolics, total flavonoid, saponin) and aroma components of bitter gourd powder were
investigated. The results showed that the processing property and nutrition components of bitter gourd powder by different drying methods were
significantly different (p<0.05). The processing properties of bitter gourd powder by spray drying process were better than other three drying
methods, with the lowest moisture content (4.34%), the best solubility (64.07%), the highest chlorophyll content and the best color. The nutrition
components of bitter gourd powder by vacuum freeze drying were significantly higher than the other three drying methods (the content of total
phenolics, total flavonoid, saponin were 45.32 mg/g, 19.15 mg/g and 18.04 mg/g respectively). The number of nutrition components in the
spray-dried bitter gourd powder was just second to that in the vacuum freeze-dried bitter gourd powder. Bitter gourd powder by sun drying and
heat air drying had the poor processing property and nutrition components. A total of 107 aroma components were identified, 42, 48, 42, 36 and
50 of which were detected in fresh bitter gourd and bitter gourd powder by sun drying, heat air drying, vacuum freeze drying, spray drying,
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respectively. But only 7 identical compounds were identified in them. Alcohols and aldehydes compounds were dominantly present in them,

accounts for more than 60%. All the above results suggested that the quality of bitter gourd powder by spray drying and vacuum freeze drying

were superior to the sun drying and heat air drying. Through this study; it provides theoretical basis for further processing and utilization of bitter

gourd powder.

Key words: bitter gourd powder; drying methods; processing property; nutrition components; aroma components

/I (Momoridica charantia L.) &#H% &l
TR NSRS, LA R R 4, SRR,
WHE, mral. BNEREE, ESEEENE
R, BokeEY). @M. SRR YooE,
HRAARF C S EEF RTINS, JFHEEH®
SRR, HER ., )RR 2R 2P AR
JRP ., TR (KR A I A A SR 25 A
vy, BARZERREIGE. B, dreaf. fE. 5t
JiIgE B G ) S T RS ORI RE, TR
RS NS AR, EiH. 2Hh. EO2KEHEE
HREERR P, (B, B IR RS 5 326, K
SRR, SRR, ANGE, R
FIFRZ 2] T HRBR S R, 35 T oA A I
T AR CEEIERE L —. TR, A
JRCRE 5 IR 2, T VR A T b B sl
HA ) Wi s,

TR SRR BN TR e —, R
BB T R FER WG, (AT, P25
B oI5 AT BRI SR T FIREARR &
&, HETRETEHHEAFZGHRATEEAR (Heat
Air Drying). HEZ® & T 1A (Vacuum Freeze
Drying). W% THHAR (Spray Drying). o T8
A (Microwave Drying) 5P, b - bkl
LENI T HRN G, B R K
2K, MIMAEYIEMS BRI — PR, BA TR
FEPR, IFIRIAE . PR AR AR A s
HAR TR TE R TR RO R, fER R
T, YRR N ERS BEEAERISE, B
BHRIK S BRSE, ARG E Y, BT AR
TG T R IO SRR AN SR o (1) R Gkt LA
R, F, AR H TG ST E. H
TR TGN 55 TR AN R 45 2008 I T
EEHDRACER, FEXTE TR N TR BRI &
STV, s IR AR e — 2D R FH 2
PEERRARHE .

1 MRFEE
1.1 s

K B A # £ e, Rl E SR
R, Toi R AR, SLEZIA SR 4 °CI
8, .
PESET T AS B, BE TR, bR R¥ER
AR A R A T 11- 2R -2- =R 3 R i
(1,1-diphenyl-2-picrylhydrazyl, DPPH), Z&i4bAk T
Wikl WRSRREN. ZSA. RS O,
UKBERR . FrEile. S ER N E = Al KN
EETK.

1.2 ISR

VFD-2000A BUA TN, gL B fliE A
FRAF); MODEL ZYsCIgRims g, igikinfl
FARAT; BGZ-146 B 1A, il
SV FRA T, FW-80 Y i ek iebl, Jbaimizk
HHEIT IS PR A ] ; GENESYS 10S AU 4ht
JeEETE, S5 Thermo A F]: HHS AU L HVE IR K84,
BRI AR 2 F RS s H1650R/H1850R
G AR B O, TR SR Z T KA PR A ]
GENESYS 10S L4130ttt 5 Thermo 2w
YP20002 B L1 R, RSP R A PR A A
ColorQest XE4234 & x 072243, 2 [H Hunter Lab A 7] .
1.3 A
131 FAtaTaE

PhikEita R, ARINE, RAEE, LTT4%.
JERE, o HE R R, TERBIE Kk
SRR Vb AR KA, Y1k
JRPs, ZBUEK, HI¥, VIR 05cem A4 RIE
JERE ) — 5
132 FTHRIZEH
1321 HWTE

YU e TR B 2Pl T, T
WX, PG B AR 28 h 724G, BT fE
SR TN R T ek LR i 2R 0.1~0.3 mm.
1.32.2 AT

YO e TR B 2P TR, T
EXHLF, HUR 45 °C, ELHT 12 h, TR
SR TN R T ek iR OB i 2 RE B 0.1~0.3 mm.

235



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.3

1.32.3 R

YU e T B 2Pl T B s AR,
BN 20~50 Pa, AMHEE N-45 °C, HINEARE
FrATAE, TR 40 h, VRGO TR ION s
T3 RERTRENL AR 2L 0.1~0.3 mm.
1.32.4 WiETg

P B B2 IO T 2%F) £ 257K 71330 40 min,
TR 100 CHIMH/K HIZEE 1 min, FKAE 2 =R,
PRI L 1 g:3 mL K A B T3 el (D-Fhidh
MEREN 0.5 g/L, FrEFEZ 0.5 /L) i iEiZi 20 min,
BT OIS, PSS IO 2~3 1K
FEHERIR L 121 FEREER AL AT 2R A0, FHP
JEOAHATIEENE; PR SR S R S A LR &
B15); BJGTERI S TR T8, S idt KR
155 °C, HiXIEE 87 °C, fEshAEftiE 350 mL/nh, W%
FETERUG, R T E IRE TTOR AR o
133 Kpa=ehie

TERAREN 1 g AN[A)Fgih B O IO T e
B TR E .
1.3.4 RPN E

SR E RS RITEIMMEES, RIS
F 807 sUROE TR 3 g F 100 mL Bk, IANZETE
K50 mL, EiR AR EE 30 min, R
e B E 100 mL FEIET, FAZEMKER, 7
34ES]. B 20 mL AJKE TS0, 3000 r/min 4%
ERESL 10 min, K BIETE AR N EE R E
&, 7F 105 CHF T B IEE SR E.
AT
. IR LR () x5
YRR (%) = — @;’E&;ﬁiﬁ}%i ()g)
135 & E4aayne

S R IEF s, BuEE AR T
SRS ER A TR U T B EURAR b, B 2R
KIEJG, BB, 1055 L*. a*. b*fIfE, &
ASE 8 VK, BB KGRI S/ IME, BUFIIME. 9%
FIR B FNbRE, KFRR O RGN EA R T
ABFRAES TR SRR >, B85 a*f b*, Hi
L*oniB e G, JEEM 0 (B 2100 (H); a
FORALGE, TEHEM-128 (L) F+127 (L); b
FOREIERE, JUREIM-128 (IEf) #+127 ().
1.3.6 rH&FSZaNE

S F AR NY/T 3082-20170%, FilFH 40 et
EE 2R R B
137 EBma=aille

%% SINGLETON 2™y 77 i 30 ezl .

x100%

236

HEMENE (Folin-Ciocalteus) 7E 765 nm YK Sl
My, DB FERONPRES, Sy e b
#7772 y=0.0134x+0.0224, R*=0.998.

1.3.8 KEAA=Z 69N <

Z W A Mg IR % sh . R
AI(NO3)3-NaNO,-NaOH 4376 B THZAE 510 nm Abil]
SESTEER &, DA T ARSI AR
HERTZE 7715 y=1.0332x+0.014, R?=0.999.

139 E2HeZayne

S ) AR R I N s . SR i
-UKBERR EL 2927 560 nm AbJIE BB H &, DIAS
B AR, B = E bR 2 AR N
y=4.2994x-0.0173, R’=0.9998.

1.3.10 ERERIFDAT

SR R R P I sl . T
7 [ AR AR E (headspace solid phase microextraction,
HS-SPME) %4 BURE L NS, T L EA
TN FA EURE, S3BREI5], T3, HERIFR
BT SRR A [R] T AR Ah B 5 1R A 45 3.5 9,
BT 30 mL AF R T [EAH AU SO, A 1.0 g
NaCl JE SLZIZED s KAEs B T 50 °CHEiR K HR
HoPT 20 min, [AIREEE 50/30 pm DVB/CAR/PDMS #
HBUKIB GC-MS {G#tFE IR, 7E 250 °C4&4F M #1k
20 min. SRR ARG N SPETIF FIRE O, REEY
40 min J5 BUH 2Rk, 46\ GC-MS BEEE #EW 5 min.,

g%k HP-BMS £33 B 41 14 (30 mx0.25
umx0.25 pm); S He; HEFEIEEE 250 °C, To/ii
Et, HEE 1 mU/min. FE7FHE: #1640 °C, fREF 3
min, ZJ55ELL5 °C/min FHELEZ T2 180 °C, fR
£ 2min, FELL 10 °Cmin FIFHES R T3] 250 °C,
FEARFF 10 min.

JRIESAE: PUZLFT 150 °C, B T-EIEE 230 °C,
HBIIMIAGS 250 °C, HL¥-Z LB (electron impact,
El), &HMHES % 40~800 U, MZREEN
NISTO8.LIB.

SEVERIE R HT: K HS-SPME-GC-MS B
ARFATRZRE M @k, [R5 NIST 08.LIB JFi 2
FHVCED, FHSHETR SCIREEIAT N T55E: HAH,
FERT- 800 MU E AN, SRAUETHARA— kit 5
SRS
1311 #IEAE

K SPSS 16.0 AR SIS A AT A0 EE, FIXS
B2 BB ZE R B SN, 5% NEEKT.

2 HR50Mh



MR BRI

Modern Food Science and Technology

2020, Vol.36, No.3

21 AEFELAXENRKD S EFERE

MERISZIE

AR TR > S B IER 1. 25
[ Zbrit: NY/T1884-2010 £ fr it ik, BERARH
MRS EEANT 6%. HITE. HXTE. Beh
PR RIS 22 R AL B )7 TR 7K 73 2 LSS AE. 6% LA
T, AN 5.97%. 4.35%. 4.65%. 4.34%. Wi%T
R K IR T A B R PR R B 1L
Ja, SR, YRR R AL R
FER T K HIZE AR, i | RE, (2 fims
Rl K R AR,

R 1 NEFEARIE KD & BB IR

Table 1 Effects of different drying methods on the moisture

content and solubility of bitter gourd powder
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Table 2 Effects of different drying methods on the color and chlorophyll content of bitter gourd powder
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Table 3 Effects of different drying methods on the nutrient components of bitter gourd powder
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Table 4 Aroma components and their relative contents in fresh bitter gourd and bitter gourd powder
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3,5-F —Hi-2-FE CgH1,0 153 1.69 - 1.81
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#ELEW
T 43 CisHz60 - 1.14 - - -
B N BE CisHa60 - - 0.27 - 0.14
2-(FANAA)TE CooH20; - - - - 0.31
Rt AR CiHaS - - 0.10 - -
2-F -1+ 4B Ci7Hss0 - 0.49 0.39 - 0.14
(E)-2- X 1 CsHgO 2,52 - - - -
2- W H-4- R HEE CgH10 5.06 - - - -
TES CeH1,0 - - - - 3.02
K PEE C/H:O - - 3.99 - 3.82
(EE)-2,4- & — ¥k C/Hy0 1.86 - < - -
(2)-2-%m% CioH10 - - - 2.35 1.40
ROEE CgHgO - 271 3.63 4.82 12.02
i (E)-2-F 1t CgH1,0 0.35 - - - -
R eSS CoH150 178 457 5.14 2.68 11.27
5,5- =W H-3-A-1-3F O H-1- T B CoH10, - 1.01 - - -
(E2)-2,6-F = J#mk CoH1,0 - 0.30 0.32 - -
3,7-= 7 A-6-L Ik CiiH0 - 0.16 - - -
Kk CioHaO 112 1.42 1.33 0.56 1.34
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+—g CyHp0 0.11 4 - - -
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O hMbatam | OO -0z
a- K 2 ER Ci3H0 - - - 0.21 0.82
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5,6,?,27_?‘-1\3)2:‘;;;2%;;7 & CuHieO, . 093 082 027 085
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Table 5 Comparison of relative contents of different classes of aroma components in fresh bitter gourd and bitter gourd powder
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