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Comparative analysis of antioxidant active components in dried bitter

gourd from different habitats

LI Panpan', JI Baoyu"**, PEI Lixin"’, HE Jianglong', LI Xiuging', LOU Yuxia', DONG Chengming"°,
CHEN Suiqing"*

(1. School of Pharmacy, Henan University of Traditional Chinese Medicine, Zhengzhou 450046, Henan, China; 2. Henan Provincial
Herbal Ecological Planting Engineering Technology Research Center, Zhengzhou 450046, Henan, China; 3. Henan Key Laboratory of
TCM Resources and Chemistry, Zhengzhou 450046, Henan, China)

Abstract: The main components content and antioxidant activity of 10 groups dried bitter gourd from different habitats
were determined, and the dried bitter gourd was analyzed by Fourier transform infrared spectroscopy, which provided the-
oretical support for controlling the quality of dried bitter gourd, ensuring its safe use and later development and utiliza-
tion. In this experiment, the content of total flavonoids, total phenols and reducing sugars were determined by aluminum
nitrate chromogenic method, folin phenol method and dinitrosalicylic acid method, and the antioxidant activity of dried
bitter gourd was determined by 1,1-diphenyl-2-trinitrophenylhydrazine (DPPH) radical scavenging ability and iron ion
reducing ability (FRAP) method. The content of total flavonoids, total phenols and reducing sugar in dried bitter
gourd were 1.84, 5.24 and 9.00 mg - g, respectively. The dried bitter gourd can scavenge DPPH", and the best ICs, value
is 3.42 mg - mL". The highest total antioxidant capacity of dried bitter gourd was 192.02 pg - g''. The main absorption
peaks of the infrared spectrum of the dry powder of bitter gourd are all around 3290, 2920, 1740, 1610, 1370, 1230 and
1020 cm’'. The dried bitter gourd is rich in flavonoids, total phenols and reducing sugars. The combination of one-dimen-
sional infrared spectrum and second derivative spectrum can provide scientific data for the identification and analysis of
dried bitter gourd, which is helpful for the overall quality control and qualitative analysis of effective components.

Key words: Dried bitter gourd; Content determination; Antioxidant activity; Fourier transform infrared spectroscopy
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X ISR 5T

w8 T35 7 B A TER 25 01 )5 T 15
AT A AL S, PEFE IR, FATH 2 i G AR
B R T B AL SE 2 D2, 2 IO U
i b S B AR E AR RO, RS
e K B Bl g B Y, R 2, 5 5 NAR A
AR, FRE A A R, R e £ . IR
W FE R, 3 S A = 5 O 20 =R
BB AT YE R YRR R, HE & Ca K Na,
Mg Fe.P %52 M ¥ 5", BA HTAAL e S
SE 2RI IES A R PR AZME

AR R oAl DIRFS T BVR/R E L I B Y =
CAZIRERSIN L T A W SN TIPS E L
JR oy REAT S VE S B M AT R AT T 2 A PR
R T e GRS R R R
fity Dy 0 7 b S ) A S A O 7T

(7732, X HR 2R AR BEAT T P 55031 s R A g 2 )
K A B AR 2T AR 615 (FTIR) 25 6 JK o irids
BN T PR TR AN [ PR M AR R R A2
WA HEAT 72 L DX 20 0 R 28 43 B A 2 Joii e g 4 1 e ot
T AR i VR 2 A B AR e AT A AR,
SEAARACA BUR A A B E A, NS RIE SR
(R PR A AR D BRI 1R T

i AR N AR G0 1) 25 B[RRI B 32 R
AT, X5 TR 72 32 LA T 8 R Rl
TCE M AR T G T T, R A 5 B O ANE
(RTRIE FEAE D, WO T 5 P A 1 11 W S 19
B, SR 3 BRI A B AR e 20 A e
JRFHEAT 2 RS AT » 5 75 R B 22 L0 PR AR
B i DL PTG R HEAT I 58 43 BT, e TR
T 2 42 1) DL S RO T W A3 T T A B e
W FIE A S

1 MRS TGk

1.1 #R

10 b 2 JTF HEURE 9 R AL B I, 2290 /e
B 24 K 2 0 5 R 308 6 s 2 oM S B A v T
T4 I R R ST, RE SRR BLR 1. WS T
2022 4F 6 AR MR EEA K F 45 Aadi % e s
FEAR I AT
1.2 {550

PO RRE i BT R AR A S AR bR S
kB IR AR A IR A F] s TEK L8 H
(AR) K H RETH & TR 4L LA IR A 7] s NaNO,

x1 HLNTHEREEER
Table 1 Dried bitter gourd sample collection information

FEdnsi*5 Sample number  F£fh #F% Sample name /i Source

1 KGG-1 Jt 5L Beijing

2 KGG-2 Jt 5t Beijing

3 KGG-3 J” 74 Guangxi

4 KGG-4 1t Hebei

5 KGG-5 i F4 Henan

6 KGG-6 VL5 Jiangsu

7 KGG-7 ‘Hil Gansu

8 KGG-8 [ Henan

9 KGG-9 4 Henan
10 KGG-10 4 Henan

(AR K [ KT KA Ak 2% 33 77 BB A PR A A
AL(NOy) s (AR) K H RE T R Al 50H R A
] s NaOH (AR 3K H M IR Je AL 2230550 5 48 ARy
(AR H AL R ERIHA PR A | s KR ER H
(AR)K H R EE T LB 2R A PR A 7 53, 5- i
FK R (DNS) (AR K H 7 218 A 4k TRHE A R
A1, 1- 2R ER-2- =i 32K F (DPPHD 3K H 1 ifg
B TR AR A A 2,4, 6- = Mb g 5 = 1%
(TPTZ)k H Lifg 5 a BRI A R A R =Sk
(FeClLOXKH B BFEBHTAHRAA .

HLF-43 7 %57 FA2004N-01156 K[ g A
R TR A A 5 Bl AR O ML JW-3021HR
K H 2 BFE SRR R A IR A A 2 Dy RefFLiR i3
HACR B ] R A VA AR R A PR A | s AR
BTN R SR B AT & e R R A A .

1.3 7%

1.3.1 Hieb ik ey 4] & FEHFREL 10 3 R+
WK (L 3 5 25 %) 1.00 g, N K 20 BF IR
20 mL, i 7 4LF 30 min (Th# Ky 500 W, 5% Ky
80 kHz) , ¥4 21 2 % iff , #h R BR 2K, i, 2 T 1.5 mL
B T R AR

132 EFEEAASEaym e K AN R BNl FR 55
AL E 10 HEE T 1 6 35 B S =0, A AR AR
b4 A 1.3.1 FPAERRIR 290 pl, I 250 pul 70%
ZEEFN 30 uL 5% NaNO,, it & 6 min, il A 30 puL
10% AL(NO,); J5 FH X ## B 6 min, I\ 400 uL 10%
NaOH, #2457 , i# & 15 min, 7£ 510 nm 3 K 4L &
HWROERE . DASTT AR HE S, 2 A e 2R, 73 P
T IE A5 FE :y=0.838 6x+0.051 1,R?=0.999 7; 1 T kx
YHE VA VB B R FE AE 31.25~1000 pg - mL" 5 [ 4, W%
P SRR B R R B T R 28
THE B R S A B, AN mg o mL .
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R % 374

133 E®4 =692 KM Folin-Ciocalteu 7%
D52 10 #E5 T FF 5 0B B & &, RER AL -
43 AVER 1.3.1 WP 50 pl, N Z& 48 7K 50 pL,
BTN 500 pL 10% 48 Ak By ik 741 , 18 2] J5 i B 6 min,
BE 5 I\ 400 pL 7.5% Na,.CO, ¥ Wi, 18 &) J5 i
)6 # B 40 min, /£ 765 nm ¥ K AW E O
FE o DLW B IR bR E 5, 2 1 b o 2R, 15K
& TR BT 5 FE :y=5.491 0 x+0.073 8,R2=0.999 8
W8 TR bR o R 5 & R B AE 25~150 pg - mL!
VO, BOLE S EIRE R RIFEME XK. @l
B TR M 2ot 5 &R B By &, 57
A mg-mL",
134 ZRMEAEMNE  RHEMRIFEEY L
D5 10 LT TRAFE 5 IR R s & & . RTE 1L
35 1.3.1 F 0% 0.10 mL, A 0.20 mL DNS it
AN 0.4 mL Z& 187K, VAT, WK 5 min W, 2 H]
R, INFIEIK 3.3 mL, 7E 540 nm AR 2 F
JERE . DA AR AR i, 2 b v b 2%, 195
B[] 9 5 FE < y=1.028 6 x—0.005 2, R2=0.999 2 ; %] %)
BB AEVA VT BRI LE 80~480 pg-mL ' SEH A, WG
PSRRI R R AR e R . I I 2 0 B
LT SRR I N &, BN mg-mL
1.3.5 DPPH IR AE A7 52 43 7AW AR
T 20.40.60-80- 100 uL JIZK B Z 500 uL BN
JRE R IE N 1.6.3.2.4.8.6.4.8.0 mg- mL" [ FE %
W, IINZEAARR 0.1 mmol- L' DPPH e J6/K 2B I
5], 30 °C A N k5 B 30 min , Wi %% B 448
10, FFLE 517 nm R CATE/K B2 A% R I s ok
FEAE As, [FB DLG/K AR B R AW, T 517 nm
Ab 0 5E W E (A , PAZEAE 20 C N B X R

DPPH 1% [ % =(Ab-As)/Abx100%:

2 Ab A R RO FEAE s As AFE
W FE AR

K J IBM SPSS Statistics % 37 [8] 9 77 F2 , % £
DPPH & BN S0%HS Xt W71 BE BRI 1Cs0 H
1.3.6 ERAMAEAEGNE 10 mmol L'} TPTZ
T ~20 mmol - L™ ) FeClL &A1 300 mmol - L [
FRENZZ MR (pH =3.6) % AR B 101210 R 515 2
FRAP ™", SR JE RSB RR I AE A 2 C b, £
BAKIEWR G ERE 1 mL, 13 10 pg- uL' 44 %
C fi# £ W, LK R 770 it 2 W 53 I # B 22 0.5,
1.0.1.5.2.0.2.5.3.0 pg-puL" 13 TAEH 43 7K i
B 30 uL TAEW I 900 uL FRAP (kB T H A
L RE ) TAEW S 90 pL £ B 7K, B G T
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593 nm FIWRIEEE . DA B R AL R , LA R
PR A AR B DA AL B ] R R A 25 C A HE T 28, [R]7%:
WE 10 #E ML a UL BE 7. R4
P ith 28 3Rk 15 5 A6 5 A R IR BE AR R A RE ik
B o N R R b A LR S AR HEY) I 4E AR &R C
IR IR R RN

FRAP(ug'g"):%/t .

N e—RoRGEE TR C IR R RIRE,
AN mg-mL" s — RN RS E m— R I
WA &, BN g3 V—RmFE A RFL, BN mL.
1.3.7 zobk#ERE  BUSES TR RGE
2y 5 50, BT SMART ITR B {4 1) 4 Wl A &
THT » JE 2% B A2k e K 5 ot A oS [ 5, ) e B AR
e 21 AT ACAT 2R B IR 21 A0 6 20, 1248 B
AR YR LT MG A B 1 TG ] 400~4000 em!, 73 HEER
4 e, —MREFH 30 Yk HHE Bk Ek 300 ¥k, H
HHI HIER CO, T4,

1.4 BIELEBES%EH 9

W 5E 1 H A S ST AT 3 I E B s R A
Excel HEATE4E St v F1w) 20 4b 1 5 32 A Excel 1 Ori-
gin Pro 2021 B AF3EAT 22 1730 Hr s B SPSS 26.0 3
172 5 B T R 2 T

2 SR

HNFh R 28 ERESE
HIZ& 2 AR, 10 dttes TSR B b & (R 2 5

Fz2 BINFHEREN 2BMATEESE(=3)

Table 2 Total flavonoids, total phenols and reducing

2.1

sugars in dried bitter gourd(n=3)  (mg-g"
FEmAAFR wCR B wCERT) wCE JFHE)
Sample Total flavonoids Total phenols Reducing sugars
name content content content
KGG-1 0.93+0.01 ¢ 3.47+0.04 fgh 5.17+0.05 £
KGG-2 1.84+0.01 a 4.60+£0.30 b 9.00+0.01 a
KGG-3 1.36+0.09 b 5.24+0.18 a 5.5440.13 d
KGG-4 1.24+0.01 cd 3.72+0.07 de 5.464+0.03 de
KGG-5 1.21+0.89 ¢ 3.34+0.03 h 5.5940.01 d
KGG-6 0.79+0.05 £ 3.41+0.01 gh 3.53+0.12 g
KGG-7 1.35+0.06 b 4.1440.10 ¢ 6.48+0.16 b
KGG-8 1.29+0.07 bed 3.64+0.01 ef 5.88+0.25 ¢
KGG-9 1.2340.00 cd 3.88+0.01 d 5.95+0.04 ¢
KGG-10  1.32+40.10 be 3.58+0.07 efg 5.33+0.05 ef

T AT R AN E NS FRERIRAE 0.05 KPR35 2 5
Note: Different lowercase letters in the same column indicate sig-

nificant differences(p < 0.05).
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R S AN TR T PR AL R R B B

R BE R T

B S R JRRE S A T AR . 10 i T R 5

=1}

il & & (w, J5 D KT 0.75 mg - ¢!, H A KGG-2
SRS ER ., N 1.84 mg- g, KGG-6 & il &

MK, N 079 mg-g'; 10 L7 KT H KGG-1 5
KGG- 5, KGG-3 5 KGG- 7. KGG- 8. KGG- 10,
KGG-4 5 KGG-8.KGG-9.KGG-10 ZI‘Eﬂ SO A
BE YA EE, LA R % R 10 k7 K
Tl & EHRT 3.00mg- g, H EP KGG-3 My &
EiE, N 524 mg-g' KGG-5 B & BRI, A
334 mg-g'; 10 #t ¥ N+ KGG-1 5 KGG-5.
KGG-6.KGG-8 F KGG-10, KGG-5 5 KGG-6,
KGG-4 5 KGG-8.KGG-9.KGG-10 2 [8] 2.5 & &

- =4+ - KGG-1
—8— KGG-5
—%— KGG-9

100

DPPH" [ /1 FE 75 BR %

DPPH radical scavenging rate/%

—a8— KGG-2
—+— KGG-6
—4&— KGG-10

TR EER, AR A 22 R B, 10 #it3Fi8
JRpE S B R T 3.50 mg- g, Horht KGG-2 i& J5ihE &
B, N 9.00 mg- g, KGG-6 if8 JF & Bk, N
3.53 mg - g'; 10 #L 37 JKF # KGG-1 5 KGG-10,
KGG-3 5 KGG-4.KGG-5, KGG-4 5 KGG-5.
KGG-10,KGG-8 5 KGG-9 2 [A]id JF iE & &8 2 7 A
=, HoAth Ab P R 2 5 B2
22 HRFEBImENENE
10 fit¥ N THE B DPPH & B8 11 KB B
1 BE F1 0 5 45 S 0L 1. 10 b7 T 3 B 5t
DPPH' ¥ — & MG B e 71, HAE — & Ju [l 27
OB, DPPH 21 2007 B 28 (ICs) BRI , P sd ik

KGG-3 - & - KGG-4
—— KGG-7 — -0 — KGG-8
- —A- = VC(CK)

—
o) 3
= c
£E s O
SEL 6 | f g g
= § i h i
=57 4t
e Y
[ O 2k | \ | | i
0 e 1 L _J L1 L -,,n,,.,,.,,.l':l.
KGG-1 KGG-2 KGG-3 KGG-4 KGG-5 KGG-6 KGG-7 KGG-8 KGG-9 KGG-10 VC(CK)
FF i 4 FK Sample name
250
2 b
= a a .
5 200 b g : c be
& e — — d
Q
g~ 150 f
L w
on
EEZw0 ¢
A=
W <
£ 50
2
0 L | I | | L | | | | L | |

KGG-1 KGG-2 KGG-3 KGG-4 KGG-5 KGG-6 KGG-7 KGG-8 KGG-9 KGG-10

FF il % X Sample name
E ARG RN R E 25 (p<0.05),

Note: Different lowercase letters indicate significant differences(p < 0.05).

1 /LT DPPH HIERRAE
Scavenging capacity, ICs value and total antioxidant capacity of DPPH" of dried bitter gourd

Fig. 1

JCBERBIMELEEN
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X ISR 5T

hOE R

37 %

PR, Hod KGG-5 () DPPH I & R 5 IK , 1Cs
E K, A 11.17 mg-mL"', KGG-8 ] DPPH & & %
B ICs fl 57N, 9 3.42 mg-mL"; 10 L3 T
% KGG-9 5 KGG-10 [a] ICs {8 TG i 3 2 741, Hofth
AEFR ) ICs (AP AE R Z R 10 L3 T4 U
B EA — & mPrE L Re 77, Hod KGG-3 s Hid
1 fE F1He58, N 192.02 pg- g KGG-7 ST AL
BE 1859, M 137.57 ug- g5 10 L35 LT KGG-1
5 KGG-5.KGG-10,KGG-3 5 KGG-4,KGG-4 5
KGG- 8, KGG- 6 5 KGG- 8. KGG-9, KGG-8 5
KGG-9 2[Rl a s tb e o i 3 22 5, Jo At Ab 22 7]
ZREBE,

P

FE 45 Sample number

¢ Absorbance
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% $ Wave number/cm’

2.3 EHRFLIKED R

TR 1.3.6 MR T792:, 43 il 6E 10 it T4
ARBEAT RN 22 , & FF i 2050 6 2 0 LA 2.
SERFRH, FE TNTAE 400~4000 cm™ [X 45 4 K3 4R 50
FRAE SRR RN, A 7 B MRS I A %2 o 3 TR IR 4L
A B S B IR I FE 32902920 17401610
13701230, 1020 cm™ fffix . H 1 ,3200~3400 cm’
B30T %) 5 i T WA 0 Sy 23 ¥ TR & B O-H A 4 HiR 3l
i /Y ) NG L RSN = E S e i) B
KT KA MR A 2920 em™ fifif A C-H
o5 R S IS 25 1740 e BRI A C=0 1 45 3F
Bl , AT B8 W R 20 R AR TR YU 5 1610 om! B

I3
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I ] <
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B2 HINFHLIIM R

Fig. 2 Infrared spectra of dried bitter melon

I W AT Vg Sy 22 P IR ) A e, B 2R
KW O-H 45 dh I ah Wi , 838 & C=0 it
AR BNV , V] Be A7 AE 8 W S AL A P AN AT C-C
IS 5 1370 em! BT 9 HJE I SC-H X R S
AR 2% ; 1020 om™ K 99 I J8 g oy 22 /> Ug B 25 T
) B BRI, 2 V& N 2 0E  E R C-O0 Eith
PRB I,

ZYSE A A WK 3, 5 — 4 A A
L, AT AR oGl B 0 40 2, IOR 2141
TN 22 5, B B BRSO R 3 o, S0 VR 2 4
5 VG UG TR AR AIE 5 87— MG Rp AF % 5 () 11 22 57 B B o
£ 600~1800 cm & [ N HEHCFIILL A ERE AT 4T
T 1 i S EOE TS K I 174016101370,
1230.1020 cm' W Wi U, 75 — [ S B0 7 S8 A7
T o [RII 38 I 4 5 2 K, 16501600+ 1510,
144013101100+ 1050960830670 cm’" [1 %t
FIB k. 1610 e #4043 4 1650 A1 1600 cm',
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KGG-3.KGG-5.KGG-6 K KGG-7 7E M3 B i i
W 252 G At 4H ) e I B 58 5 1510 em! IR WU FE 10
LT T2 TR AL B IR 2 7K 75 800~
1100 em* [X 35k 4 (1) W% Wi 06 A B B 2% 5=, KGG-2 1E
1050 o B 30T Ft I AT g 2650 G At bt 1k I DR T 5
H %1 ; KGG-2 M KGG-3 1E 860 & 830 cm™ H! i
B 32 W WA U, 1 G At bt T R AE 830 em! HH HLEH
SR 2% BRI 7 R R E R B RO
P F, BT LY BT B 10 b I U i 0 ) R AE
KARAR A (R A AE 22 R 1
24 AEFMERTRHRELSH

SR W A R 2 5 A ) S R DS A T TR
TR A, AT RARME DX 43 it JoT PR ) 25 6 3R I
BT 10 #1103 S Eer & & P RE 4R
b, FIFH SPSS 3 At SR B 2 8] B F v 3k AT S 5407 s
LB 4, MERECHEE SN 5 I, 10 HEE TR KRSy
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Fig. 3 Second-order derivative infrared spectra of dried bitter gourd
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