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Comparative study on several black bean components, antioxidant

and enzyme inhibition in vitro
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Abstract: Objective: The difference in bioactive substance content
and bioactivity in black beans were compared. Methods: The

contents of total phenolic acids, total flavonoids, condensed

tannins, total anthocyanins, total polysaccharides and total
proteins of nine kinds of black beans were determined. The
antioxidant activities of black bean extracts in vitro and their

inhibitory  effects on  a-amylase, pancreatic lipase,

acetylcholinesterase and tyrosinase were compared. Results: The

contents of total phenolic acid, total flavonoids, condensed

tannins and total anthocyanins were as follows: equine bean >
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small black bean > black bean; Total polysaccharide content:
small black bean > black bean > horse bean; Total protein
content: horse bean > black bean > small black bean.
Antioxidant activity: horse bean >> small black bean > black
bean. In vitro experiments showed that little black bean and black
bean had inhibitory effects on many enzymes, and the intensity
was different. Conclusion: The contents and functions of bioactive
substances in different varieties of black beans are different. Black
beans are more suitable for eating, and horse bean and small
black beans have higher medicinal value.

Keywords: black bean; active components; antioxidant effect;

enzyme inhibition
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Table 1 Sample information of black bean
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mig HDO02 REARSNERLYN 42.97 10~12 PN A 750,
B HDO03 AR YT 52 19.50 8~9 PN A 510,
B HDO04 IR P 55.52 10~12 * i (8,
kg MLDO1 W AR M 1.48 3~5 JINBE HEAE A

WETIR AT R K 44 % -3-0 -7 % 8 1
(- LR B ARG L > 98 %, XS R GLE W B 5 A5 R
NEIR

KT - 43 M7 281, b VR AR W R A BR A A

1,1-Z R 3E-2- =i 3 %8 F (DPPHD « 43 #7 4, 1 #8 3¢C
bk fb 25 30 A BR 28 A 5

2, 2" A WL (3-2, F 7% JF e e wk-6-fit R ) — B b
(ABTS) : s #r4li, 25 [E Sigma 2~ 7 ;

- TEMEE:13 U/mg, L RETFHE AR A

JoE A 5 I - 15~35 U/mg, LR H T A LB A R
TR

Z TEAH 5% B B ( AChE) : 200 ~ 1 000 U/mg. 3
Sigma N
fi% Z M2 : 500 U/mg. F ARG A YR R A
L-FESR 43t dl, B A2 R A IRA H
YerEF C AR 2l ey A R A w5
Z VR ST WL AR 25 M IR 0y A BR A w5
TR ) A < 38 v D 25 KR A
FENRSESE
B bR A% : ReadMax 1900/1900Plus &Y, |- i 2E ¥ [N 7%
BHEARA T

T IV vk A KQ-250B U, B 1l T HE A 2% A FR

1.2

W 78 RAL  XD-52AA B, g s A B A R A T 5

4 B YL E AL K1T00F 8, I 1 %8 7 28 R
A RAH,
1.3 KA ZE
1.3.1 AN kil &5 . R b

(D SR BT A EALE . 100 B i, %
M. BUBEHK 2 g. 4% 12 10 (g/mL) (R EE AR B
SECR T0% I LB ,60 CHEFFHEER 2 h J§ 7 000 r/min &
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FRPE 70 % I (0.5% Z WO W h 75 3 h, B L& E
12 h J5,3 000 r/min &.0» 10 min, B _F 35 . 5% i A0
[ 77 2 AR A 1 Ik, B IR 15 B RO
1.3.2 BT F s E

(1) ER &4 2 BOCHRC 11 IHL 1.3.1 v A 42 L
5 1 R T2 IO SR AR PR B 12 0 T TR

(2) GVHELER & it DL (- LA R bR i, i 1.3.1



F&M | Vol.40, No.3

e R 4 A A% 1 PR T BRI, S BRSOk 14 1R FH W
R fH— MR AR D M B & L A R U B = W LR R
YRR (mg CAE/g B4l

) FAH TR L) - LA E MRS R A HF
R IR 2 BRSOk [ 15 ] ms VB & ek, BR 1.3, 1 o T R 42
HBUTH] i 10 B S IO SR I A R TN R — Rk R R
MEBRGHERPHEGRA TSR SGRUBZETILER
MR N (mg CAE/g HEdh) .

(O BAEEE S .S HOCERCI6 ] BT B 1.3.1
RO B R A% 1 R SR UK 3 mLL 4y B pH 1.0 WY
0.025 mol/L KCI¥E W 1 pH 4.5 9 0.4 mol/L B2 o 2%

WEWELRE 10 mL, P4 1 h 5,4 514 530,700 nm

RS R (D~ DB R AT &2 (LR
56 E-3-O-HE M .

A).nmx = (/\asanm - A700nm )le_(» - (ASSOnm -
A700 am ) pH 15 » (D
Amax X10P XMy X DXF
C= ) (2)
e X[
AT M ,
s

A imax— B RIS AL 1 WO AA 5
Ass0 om——530 nm Ak I G
Aoo am—700 nm Ab G
My ——RZE35-3-O-HHHEH AR 73§ B ,449.2;
D i AT 5
F—— % 5 1 1E PR3
THMEFRE.29 600 L/ (mol » cm) ;

I— K E  cm;

Wa— B & . mg/100 g;

C— O H B E  mg/L;

VR 0 7R A, mL;

M—FE R i, g,

(5) BZHEE R B 13,1 v P R 4R B 4 B SR SR
WU » 2 R SCHR (17 2R FH A8 M3 o T2 12 00 8 2 0 rh S22 0

(6) BVEE & BOB IR 100 H 0 1 B 5K, %
GB 5009.5—2016¢ & M Z 2 EFrME BERTEARY
W )Y — ik LRE RO E B EO S &,
1.3.3 A fbiEH:

(1) DPPH H Hy 4 v B 1% 1 . 2 B SCHk L1848 e n
R HER 1301t S AR O A 0 R TORLER R DPPH ¥
TR R R 6 4% (O35 DPPH [ B 36

g ArtAD—4A,
_ T

€

X100% , 4

v el
Y——DPPH A B #&FRR, %

REEZ LMBERS KM REUREBIHERILE

Ay —FREIR AR G

Ay A A TR T JC K 2 BEAR R A IR 1
W% 5

Ay —FRiHAHAE B & IO,

(2) ABTS [ H &3 B 16 1 . 2 BOSCHk [ 16 & o dn
T B ABTS KIEW 5 K, S, 05 KIFWIRA B 12 h
Jei o R AR R AE LR FE A 0.78~0.82, 1% ABTS HH
FETAEWE . 76 1.3.1 vl 75 $2 MUY R O 3R U R T
WK BRI ABTS H 3 T8 IR 57 0 2 ok
. R G ABTS Bl EEHRE,

Y:(l—%) X100% » (5)

o

Y——ABTS H 3 E R, % ;

A,— oK B+ ABTS [ f 3 T/ 000 W6 2

A, PO+ ABTS A B TAR R ROGEE
1.3.4 PR SN EG ah) 3 2 B T

(1) JBERE 7 It - 2 B SCk [ 19 T80 7 12 T6C o o i Jy T v
WY PNPP 35 0OR BH P 25 R AL . 76 1.3.1 Hh
7 AR IR B AR IR R A TP A b TR g
Wit IR R NS 2 BRI 45 2 WO B L 4 X (60 T 5
T R i il 40 o o

Y:(1—ﬁf:2:)x1oo%, (6)
v

Y— &, %

A, 25 HA OB

A, 25 N BRZH W6 BE

Ay A

A 00l SoF HE BT

(2) o VEM G : 2 MOSCHR[20] /Y )7 B BE ) oV 43 B A
TR UE RV VR R DNS B (05003 . AR AN 3R 3 B 9 R
7 AR ZR A TE 1.3, 1 r O R 4R Y BB R U R A
2 LW G 4 2 (6) A3 o VR A R

(3) W A B g 1 « LA PHPE 25 5 AZ 08 A A 2, &
R SCHk (21 1R O 200 5 45 2B S 4R T 1 R ok 2 L 42 2X(D)
T 2 Tk 0 1 il 74 2R
A&n‘y’.fAﬁi

Y=(1—
( Ay

)><1oo%, D

R2 RIEMTEER Rk &

Table 2 Reaction system of pancreatic lipase  pL

4151 87/ B S B2 g 0 VR PBS
ZEHHAD 50 0 100 100
25 A HRALCA ) 50 0 0 200
I CA ) 50 100 100 0
a5t B4 (A D 50 100 0 100
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Table 3 a-amylase activity determination system pL

41541 VEREE FES TER PBS DNS
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Table 4 Extraction rate of extract from each

black bean sample

FE i B /g BRBUR/ % || FEE BE/g RBCE/%
XHD01  3.01 15.042 | HDO1  2.54 12.694
XHDOZ  3.20 12.750 | HD0o2 1.0 7.000
XHD03  3.00 11.990 | HDO3  1.95 9.745
XHDO4  2.39 11.944 | HDO4  1.64 8.196
MLDO1  1.84 9.200
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Table 5 Content of main active ingredients in each black bean sample
S BERE R/ S AT R/ BAEGHESE/ BZHEE/ BREATE/
(mgeg 1) (mg CAE+* g ') (mgCAE-.g D (mgeg (mgeg D (mge+g D
XHDO1 11.541 8 68.985 0 264.330 6 0.242 6 50.396 1 357
XHDO02 12.677 3 66.941 9 187.248 9 0.144 2 55.106 6 362
XHDO03 11.278 9 80.698 7 273.774 9 0.208 0 54.256 1 363
XHD04 14.195 2 76.223 4 262.941 7 0.286 0 59.653 6 340
HDO1 5.725 1 13.494 1 15.863 6 0.046 1 37.180 6 373
HDO02 1.812 7 19.555 3 50.585 1 0.094 0 47.975 5 375
HDO03 7.422 3 14.016 2 36.696 5 0.113 9 51.802 7 372
HDo04 1.183 3 13.312 5 41.696 4 0.038 7 44,475 3 365
MLDO1 20.721 1 143.145 8 382.522 6 0.258 5 39.928 4 424
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Figure 1 In vitro scavenging curve of DPPH free radical of extracts
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Figure 2 ABTS free radical scavenging curves of extracts in vitro
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£ E
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Figure 3 The inhibitory effect of black bean extract on
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pancreatic lipase in vitro
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Table 7 1C;, value of pancreatic lipase inhibited by Table 9 1Cs, value of black bean extract inhibited
black bean extract in vitro acetylcholinesterase in vitro
Fesh o 1C50fH/(mg « mL~1) FE 1Cs50 18 /(mg « mL~1) Fefh ICs0fH/(mg « mL™1) S 1Cs501H /(mg « mL~1)
HDO02 1.614 MLDO1 2.977 HDO02 — MLDO1 0.230
XHDO02 1.707 B Al 1.665 XHDO02 0.181 LR 0.072
XHDO3 1.213 XHDO03 — Fay 2 0.188
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a-amylase in vitro Figure 6 The inhibitory effect of black bean extract
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Table 10  1C;, value of black bean extract inhibits

tyrosinase in vitro

Bedlh 1Csf/(mg » mL~1) FE i IC50fH/(mg « mL™1)
HDO02 2.031 XHDO03 6.905
XHDO02 — MLDo1 2.003

T RIR 1Cs AR

1007
801
g
2 60 \
M E \
EE \
gz 400 - HD02 .
= “« XHD02
= L -a- XHDO3
20 —»- MLDO1
e EHR
Or —~ AR
0 1 2 3
iigiierid} 3
Mass concentration/(mg *+ mL™)

B 5 &2 3R KI AT T ik By B 0 4 AF R

Figure 5 The inhibitory effect of black bean extracts on

acetylcholinesterase in vitro
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