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BT AL A M E B E R EEBRE R ST

AR L, MR, A, B2, BelE e, o, EEREY
(LR A A= B HOR S e, Wir KD 410128; 2.8MIRIz B B MBHEARRA R, WM Kb 410128;
BWPHTILLF RN B AR AW, #IE W 410300)
. LBk LS. M. W 595, B 63, BRELT . MRERE. WIHE . AR AR 8 NI A BIOHURE R JEURE
Sy AL RT VP A R B SRR AR . S RO, BRI SRR R 1) O ik R E R . 25 R 8
A RTBEORS H 1 L 81 54 (94.19~134.19 mo/g) ity , AR 19 5 (0.46~5.91 mg/g)frfil; SRS H A
24 Pl R, BA RN 12.22~27.51 mg/g, E1E 9 AT 2 kR (3.94~6.32 mg/g) . 2 F oA TR E LR (1.13~2.71
mg/g)Fl 13 FhE LR R FERR(7.15~19.52 mglg); RABHE . REHERR . AEM . HEREN & BN R S
K5 R IR A SRR TE SR A 74T, RILBIRR 155 . W 595, BF 63, BRIFLL. BREHHSE R HEEHHN
KR T R BRI RR Y A RIOR ZURERR , 10 A RSURIR B Y S R S IR ) D e R R o 5 i s BRI i
T, ARSI IR 12, BRIEL S5 595, #FE 63 oM 12K, EMISRER 1 SR N 125 M
KM HTRY, FER SEREAR, INARD I SRR AR, NER . 28RS 2R, 55
2. RS R W ()55 9 A2 HEIR & BRI S W3 IEAHDG, A 23 2R & Rl 5 3 IEAHOG, A 3
YR it A 2 S A OGRS R & ik (R 1 AHOC R AL X HE R T 0.3, F M4 S SLMR A A AH DG MR
X1 U PR WRRELR; SMREULRR; MRIHSRE(
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Analysis of the pepper seeds soluble proteins
and their free amino acid composition

LIANG lJiayi!, CHU Lujie!, ZHOU Ru?!, QIN Yeyou?, YANG Jianfeng®, JIANG Liwen!, WANG Rongrong*

(1.College of Food Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Hunan
Tantanxiang Food Technology Co. Ltd, Changsha, Hunan 410128, China; 3.Liuyang Hongxiu Agricultural Technology
Co. Ltd, Liuyang, Hunan 410300, China)

Abstract: Eight varieties of pepper seeds, namely Yuanzhu No.1, Yangjiao pepper, Xiangla595, Lafeng63, Lafenghong,
Chentela, Xiangyan, Zhoupi pepper, were used as the studied materials, their soluble proteins and free amino acid
compositions, contents and correlation were analyzed and the contents of flavor amino acid and taste active value were
explored. The results showed that albumin contents were the highest in the eight varieties with 94.19-134.19 mg/g, and
prolamin contents were the lowest(0.46-5.91 mg/g). Twenty four kinds of free amino acids were detected and the total
contents were 12.22-27.51 mg/g, including 9 essential amino acids(3.94-6.32 mg/g), 2 semi-essential amino
acids(1.13-2.71 mg/g) and 13 non-essential amino acids(7.15-19.52 mg/g). The contents of asparagine, aspartic acid,
glutamine, threonine et al were maintained at higher level. The taste active value of flavor amino acids indicated that the
main flavor amino acids in Yuanzhu No. 1, Xiangla595, Lafeng63, Lafenghong, Chentela and Zhoupi pepper seeds were

Weks FAR:
EEUWH:
fEEEN:

2022-05-23 1&E BHA: 2023-09-24

K VDT  ARRE I 4A0 H (kq2208075); EZ FHAARIEIL AT B (31601525); WIREA HARREIL 415 H (2019]150256)
PRNR(1999—), Lo, RIRVLEEA, WEsed, FEAEREIN TR #IIT, 3372648819@qq.com; *EGIEH, TA%K,
i, mlEEE, EENFREM TR, sdauwrr@163.com
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sweet amino acid, but Yangjiao pepper and Xiangyan were umami amino acid. The cluster analysis of free amino acids
showed that Zhoupi pepper was clustered with Chentela and Xiangyan, Lafenghong was clustered with Xiangyan595 and
Lafeng63, and Yangjiao pepper was clustered with Yuanzhu No. 1. The correlation analysis showed that the contents of 9
groups of amino acids(arginine and methionine, citrulline and hydroxyproline and valine respectively, threonine, serine
and glutamine in pairs, isoleucine, tyrosine and leucine in pairs) were positively correlated with each other, the contents
of 23 groups of amino acids were positively correlated with each other, and the contents of 3 groups were negatively
correlated with each other. The absolute value of the correlation coefficient between most amino acids contents were
greater than 0.3, indicating that the correlation between each amino acid was strong.

Keywords: pepper seed; soluble protein; free amino acid; flavor amino acid; taste active value

BH (Capsicum annuum L.) K AiEFHsR U H)
FEAE SRR N I Z B . P A BROR A N
TR AL T E B, 2020 A H EBUBURIE 1 L2 0
8.14x10° m?, Fr ik 1.96x107 t, Fiie X I =24y
AFETLPG . SN, ARG . TTES . BrER. didb. AR
LI BORBURFAE SR OO T A A 32 R
Yy, diHBCR ST R AY 30%~60%, {HIEAENT.
AR RIS B F AR, 1 AR IR 2 AR TS
YLl Gy 4 S BORORT 1A 2 s R 1 Hp ik
FFfEDRY )

M EARSEES, 445 17.30%~
19.83%), H 59 NAAIH AL AR ST, 25 S5 8% 71
BRACT 2 Bt = BRI R RS B . A8
1. BRER VRS 2T o BRAURT P B 81 1 T e el
PRS0 S REAS B AT . BUAIL TR
PERIZIK, AT AR SR B S B R st &b, 8
AT R O sl 2 G 18 A, BRAURF s
TAFEE IR AR, nIE N E BN R,
FE BN 2O SRR RGN, HAE
B A BT RE AN M (E 25T, T pieZ B, R[]
A FRBABURE i B A SR & i 9.01%~15.12%,
Horb R 2 LR T m 2 T URUR Y 2.11%~4.55%,
SCE T R o WFFEANR] St FSBOAORT R ¥ 1 2 RN 25
IR A R ORI A EEE L AR
o, EE DU MR B R A BR A R AL 8
A SNBSS ABORE Ry L), AT MR 1 A
B AR G T BT, BAEN A AR
BRI IR AR A

1 MR5EREE
1.1 i S EZER

AR 8 BRI N FRK 15 AW R
595, B 63, BFLL. PREFAR. WIHE. S5RHR,

B W I B R PR R AL R B
FRAVRTH:, Wye)a i fL42 0.43 mm Fi)E , fhET
Z3AUNE, TF20 CCHROEIT I, .

ik G-250, Jrbral, S A: YRk
BABRA 0 RIS E I (BSA), 4Hrsl, A
VTSR AR BOR A BR A F L AR R
(OPA). 3-HEEMNmR . —/KEMmR M. /K
BRERREA AN, AR, TR . VRERR . SN
S, W, N, b, R E 2GR AR
ABRA T RIS, ke, dbetFF
IR AE B ARA BRA B
12 FENHFESEE

SHYP AU TR, bt pum KR A PR A
H] s LGI-25G BV VR THRAIL, bt PURF A Bl
ACRHE & S BR A w77 s UV-1800 BUEESh—n] L
SEEEETE, Shimadzu 7= ; LC-20A B = aioiAH
I, BEUUESA R AR ; DE-50g U7 fiE
KRR, WL R TR A BRZA ™ il ; Avanti J-26
XP IS 041, Beckman Coulter 7=,
1.3 iR AE
1.3.1 TTEMHEaELENL

Z: I8 OSBORNERM 157k, SRBUBUARURF i A]
YR SIRE ARSI g, e SRR T
BHEANEE.,
1.3.2  RIKBRLE AT

Z: N B W S5 O Ty 3 B BBOBURURT v 1 2 3
Mz 2R IR ik, SR FHWORH (63 o s I
P E SRR A . THA SR R (R 2R . K
KER . WA, HEBREERCENAR . BE
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i2), FRZEIERON AR . HER. A4mR. WA
M. HEMR . 2220R), wRASREER . KA
R, SR . o AR, FeidiR, BER)F 4288
PREEIR Y B it . BTN ) S SRR A S SR B (A
[, e 1 e 2 B B U STk AS— e R, R
SR FH I 58 32 (TAV) X BABURF r 45 S R S S PR i
TIEf . TAV e SEm & it 5 LR R BEZ L
TAV>1, FHZEREILR KK Tk, HAUE
MR, SRV ; TAV<L, FRWZEWEIE
AR XU BTk DS, RPN
1.4 HIEGIH S

P REIER 3 K, S5 RAPEEHRE
R, R SPSS 22.0 X EE AT B EE T A
Fet4#r; A Origin 2021 $E1 7RIS M FZ A

x1 8 mMEHETRAAMERNS

2 HBRESH
2.1 HIRAEAFFR AN ERER

A L ATHL: 8 A SR BRABURT i LLAK Bz B TR
Ao RE, h 134.19 molg, HUCh B 151,
4 119.66 mglg, WHHLYERAR, {Ch 94.19 mglg; H
FLAMAEA T Em, 15 94.66 mglg, HIKAF
FAMU, 2h 90.59 mg/g, WHHEAIIRAL, S 32.47 mg/g;
AN EREE & S, 14 67.78 mglg, il 595
FHHE AT AEXT AR, 435128 34.66. 36.84 mglg; =
FMU B T iy, i 5.91 mglg, T |
PREFBR . BF 63, SRR UM RIER 595 IS4, /1N
F 1 mg/g. HHILRIDL, 8 A~EhFRBAUREH 4 Rl
YRR SRR R R

EMGtE

Table 1 The contents and proportions of soluble proteins of eight varieties of pepper seeds

G (mg g?)
A

& /%

HEA HEA REA

T A

WHEA “EA HREA v A

LR 1 5 (119.6620.03)b (57.1620.04)d (56.0640.04)c (3.0940.01)c
FAM (118.2520.02)c (90.5920.02)b (67.7840.03)a (5.9120.01)a
W 595 (97.4740.02)g (56.3820.03)e (34.6620.02)h (0.9320.00)d
BE 63 (100.2840.05)f (79.3420.01)c (46.2240.01)f (0.8920.01)f

(50.7140.02)e (24.22+40.03)e
(41.8540.02)g (32.07+0.04)c
(51.4540.04)d (29.76:40.02)d
(44.2340.03)f (34.99+40.02)b

(23.7640.02)c (1.3140.00)c
(23.9940.03)c (2.0940.01)a
(18.3040.01)g (0.4940.01)d
(20.3940.03)f (0.3940.00)e

LT
REEZ

A BB

(102.4740.03)e (94.6620.03)a (53.4120.04)d (3.5640.01)b
(103.2520.04)d (41.5320.04)f (48.2520.04)e (0.49+40.00)g
HE (94.1940.04)h (32.4740.03)h (36.84=0.01)g (0.4620.00)h
(134.1920.02)a (36.8420.02)g (59.3420.02)b (0.91240.00)e

(40.3340.03)h (37.2540.01)a (21.0240.01)e (1.4040.00)b
(53.3540.02)c (21.47+40.03)f (24.9340.02)b (0.2540.00)g
(57.4540.03)b (19.8040.03)g (22.47+40.02)d (0.280.00)f
(58.0240.01)a (15.9340.01)h (25.66:40.01)a (0.3940.01)e

[RISAN ) FBE7R b ] (4 22 S A e 7 7 X (P<0.05).

H138 LRI, 8 A FBhsURT nl VA 2 1 3
PIVE R Y 5 Hedser, Ak 40.33%~58.02%, Hik
R A SEREE 1Y, A7 a5 15.93%~37.25%
18.30%~25.65% , A A5 A 5 ik, AL
0.25%~2.09%. AJ L, J58&EH A E SRR
M EEREERN, S SRR 73%.

2.2 X BRAFT RS | EBRLA K

MF 2 AT AR, AN SR BRARORF A 24
Rl R, IR ER . SEiR. EEfR.
AR . ANAMR . FoidlR . 5w 2R . WaAR. 1E
AR 9 PP RR, AR . AR, R4
R BHER . RAW . 28, AalE. 1

I

Q. VAR, WA . MER. HEm . 2l
RMR5E 13 FAEL TR, HARAKZARSE 2
Fhp i R . 8 AR RN BIRURF A 2 R 5 iR
12.22~27.51 mg/g, HHHF 63 B2 E AR S it
i, HUCHER 595 1Y, GRSk LR
FERR SN 3.94~6.32 molg, (G SRR
18.07%~34.73%, Hrp#id: 63 (Y T7 LR & i
1, WHBR 595 MIIRZ, BNV AR TR &
MR &l 7.15~19.52 molg, (5iEES A LER MY
54%L) I, Hrfid: 63 R SR & i
BRFELLIRZ, BRI s bl 2 R
A113~271 mglg, N B EER HE M
6.07%~11.56%, Hrfr, ABK 595 MY 2 IR
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e, BHEARERD . 8 AN FEMUFRIER T F 63 RSB R A SR SR R, A
Y A BMATT R, AHECTHAAR R, B BRI S A R 1 A
®2 8 mMERIITHIE SRS E

Table 2 The free amino acid contents of eight varieties of pepper seeds ma/g
- A LR
[218]
TEIR e RN HER BRI HKNAR e E R SERIR IR B4R

BiZk 15 (1.3640.01)e (0.7420.01)e (0.2420.04)e (0.1740.00)e (0.7220.00)c (0.3820.01)e (0.6540.03)c (0.1620.05)e (0.130.00)d
EAMM (1.4820.00)d  (0.8940.02)b (0.2220.04)f (0.1520.00)f (0.8140.04)d (0.52#0.00)a (0.8820.03)a (0.21#0.01)c  (0.1520.01)c
B 595 (1.8220.03)b  (0.8840.05)b (0.3740.02)a (0.2220.01)d (0.8620.01)b (0.4240.02)d (0.6620.05)c (0.2340.05)b  (0.020.00)g
B3 63 (2.0420.00)c (1.0540.00)a (0.3020.05)c (0.1740.02)e (0.9240.04)a (0.4440.01)c (0.6520.00)c (0.21#0.01)c (0.540.03)a
BEL (16120.04)c  (0.6840.01)g (0.2720.02)d (0.3640.01)a (0.7720.04)e (0.3140.05)g (0.4520.02)f (0.1740.09)d (0.0520.02)e
BRESBE  (15640.06)cd (0.8420.00)c (0.34#0.01)b (0.2420.04)b (0.9120.05)a (0.4820.01)b (0.7720.02)b (0.240.00)ab (0.1820.00)b
ik (1.2620.08)  (0.8040.09)d (0.1720.06)g (0.2540.01)b (0.8420.00)c (0.3640.07)f (0.5920.01)d (0.2540.08)a  (0.0220.00)f
AiHR (1.0520.04)f  (0.6940.05)f (0.1520.02)h (0.2340.00)c (0.6320.03)g (0.3140.01)g (0.52#0.00)e (0.2340.03)b (0.1320.02)d
I AT AR
MEm AR RKERM  AEm KRR “Em AEBKE HEm  ER
FIEk 1% (0.0120.03)ab (0.9040.02)d (1.9440.01)d (0.6040.01)g (5.6820.06)d (1.0940.00)e (0.9940.01)e (0.2420.04)b (0.0126.00)e
LML (0.0120.04)ab  (0.4540.03)f (0.7540.05)g (0.9920.02) (2.4920.01)h (0.8620.01)f (0.8820.00)f (0.2820.05)a (0.0240.02)b
B 595 (0.0120.03)ab (1.0640.02)c (2.4640.01)b (1.8520.00)a (7.5220.03)b (1.4740.06)c (2.5820.05)b (0.2620.00)a (0.0240.03)b
HF 63 (0.0120.05)ab (0.8540.03)d (2.5940.01)a (1.5420.02)c (7.0420.08)c (1.9420.06)a (3.5420.00)a (0.2120.01)c (0.0220.03)a
BFEL (0.0120.04)ab (1.9640.00)a (2.1840.00)c (1.2520.00)d (9.0120.01)a (1.6220.07)b (1.5220.05)d (0.2240.06)c (0.0140.00)cd
BREFBER  (0.0140.04)a  (0.6220.09)e (2.3920.00)b (0.9820.01)f (3.3020.02)f (1.2740.02)d (2.4340.03)c (0.2140.09)c (0.0240.01)b
HH (0.0120.09)c  (1.2940.03)b (1.7620.00)e (1.6820.06)b (4.7040.04)e (0.8020.05)g (0.5420.01)h (0.2120.00)c (0.0140.03)de
S (0.0120.02)be  (0.3540.00)f (1.14240.00)f (0.4820.02)h (2.5820.09)g (0.6420.00)h (0.8720.02)g (0.1920.02)d (0.0140.07)c

at

T A M B T R I
fi s
AR W ERER RS A W

BTk 15  (04540.04)de  (0.3540.01)f  (0.1240.00)b  (0.0920.06)d (05920.03)d  (0.7540.05)e  (18.3620.05)f
A (0.780.00)b  (0.5240.01)a  (0.1640.00)a  (0.1240.00)c (0.9340.03)b  (0.7420.00)b  (15.2940.02)g
{5 595 (0.5040.00)  (0.3740.00)d  (0.0720.06)e  (0.1220.06)b (0.880.01)b  (1.830.07)a  (26.4840.04)b
Hi+ 63 (1.0540.00)a  (0.4440.06)c  (0.1720.00)a  (0.1240.00)c (0.7120.00)c  (0.9620.06)d  (27.5140.04)a
BFLr (0.7740.00)b  (0.3620.00)e  (0.1140.07)c  (0.080.06)e (0.9840.03)ab  (1.0940.06)c  (25.84:40.06)c
[IRES (0.7120.02)bc  (0.4640.03)b  (0.0440.03)f  (0.14+0.01)a (1.0840.01)a  (1.2940.01)b  (20.5140.04)d
e (0.6240.02)cd  (0.3320.04)g  (0.0940.03)d  (0.080.00)e (1.0740.01)ab  (0.9640.02)d  (18.6940.03)e
4% B (0.4520.00)e  (0.2840.01)h  (0.0640.00)e  (0.090.01)d (05840.01)d  (0.5520.03)f  (12.2240.02)h

[FIFIR R BE 7R R ) 928 547 e 2 38 X (P<0.05),,

M 2 FIEL L ATHL, 8 N BRU i REAR . CERAB AR SRR, S A
FERR S B O RAWE G, 20 B AR B Bl A AR 2%, MWERELSTR (K 1)KFE,
16.09%~34.87%, HH BRELT () RABIE & Efcrn, 8 ANARFRBIBURF T o0 3 28 ARG WiIHe . BRER
PREFR S i fil; RAEIR . AR EWNE BN 128 LU 5B 63 MH: 595 o 135,
B S s, 2 b B IR K 4.91%~  FEAMUSRIER 15 128, R MIRIZRR W
11.65%. 6.23%~9.68%7Fl1 2.89%~12.87%; Mtz .  BE LM B R .
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Fig.1 Free amino acid composition and cluster of eight varieties of pepper seeds

2.3 HiAHEMITHNERIER S ENRKEREE

M 3 AR BRABURE AR SRR 2 i e
®3 8T mMERIITHEREERIE

Table 3 The contents of delicious amino acid of eight varieties of
pepper seeds

mg/g

Al BERRAALRR

TR

RS

PR A TR

FZk1 5 (2.7020.01)f
FAAM (1.9520.01)g
HiibZ
595
4 63 (4.3440.01)b

BEL (3.6040.02)e
FRFFBR (3.6140.01)d
W (3.6940.02)c
R (1.8540.00)h

(4.5440.01)a

(4.630.02)g
(4.780.04)f

(5.990.03)c

(6.800.00)b
(7.1640.01)a
(5.4540.01)d
(5.2540.03)e
(3.2640.02)h

(2.930.01)g
(3.400.02)d

(4.380.01)a

(3.5740.02)c
(3.1620.00)e
(3.96:40.01)b
(3.130.01)f
(2.4540.02)h

(1.0740.01)g
(1.3340.00)c

(1.2320.02)d

(1.36:40.00)b
(1.1320.01)f
(1.3740.00)a
(1.1740.01)e
(0.9140.00)h

IR 9 AN ) R % ) 025 S 6578 XL (P<0.05) .
T4 8 mMERHIT A 2R EEBRRIE R E(E

Table 4 The TAVs of delicious amino acid of eight varieties of pepper seeds

4y 3.26~7.16 mglg, Hrh, BRFELAERE, HIKHA
B 63; MEMRS LR 5l 1.85~4.54 mglg, HA
[l A 22 A gt L, WIBR 595(4.54 mg/g)
FIBF 63(4.34 mo/g)fif IR LR & B s W R
FERR SN 2.45~4.38 molg, HIBE 595 B Er, Gk
R AH T HA 3 2R B REILER, SR
G I TR A A5 b Bl BRSO AR, AR
0.91~1.37 mg/g.

M 4 AL 8 A dhBlBRURT Hh L IR 2 SRR A
JEEAAMLL, THR RN | BELR G LM Ao R

FRAY TAV 555, HER43 513k 58.59 ., 49.74 ., 47.85,
SERE SRR 732, 6.21 . 5.98; A LR TAV
Bk, HUEA N 8.37, SEIY(E A 1.05, FHMEIE

o BRI TAV fif R HEIR TAV

HEmR HEmR HER WER  WER 272k B BER REER  WER AN
k15 048 0.16 5.33 1.03 0.43 0.53 7.96 5.60 1.75 0.50 7.85
FAM 0.57 0.20 4.43 0.84 0.35 0.98 7.37 6.15 2.46 0.46 9.07
W 595  0.62 0.17 491 1.29 0.65 1.08 8.72 4.15 217 0.34 6.66
P 63 0.40 0.15 2.90 0.76 0.12 0.43 4.76 1.60 1.13 0.46 3.19
b2 E XN 1.48 0.22 463 1.30 0.15 0.57 8.35 3.33 0.74 0.42 4.49
PR 0.52 0.18 2.98 0.76 0.30 0.73 5.47 2.01 1.89 0.31 421
T 0.79 0.16 3.55 1.76 0.28 0.99 7.53 5.14 2.59 0.42 8.15
4 F7 0.60 0.16 5.42 1.19 0.21 0.85 8.43 3.25 2.39 0.48 6.12
Js¥ill 5.46 140 3415 8.93 2.49 6.16 5859 31.23 15.12 3.39 49.74
BifE 0.68 0.18 4.27 1.12 0.31 0.77 7.32 3.90 1.89 0.42 6.21
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e TR ILIR TAV FEMEAKRR TAV

BHR WER SER AR SaER 6Em; LA FNER  BER vl
MEk15 058 1.93 1.99 0.31 0.40 0.28 5.49 0.94 0.13 1.07
FAAM 1.23 3.66 2.19 0.35 0.46 0.24 8.13 0.96 0.14 1.10
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Table 5 The correlation coefficient of the contents of free amino acids in pepper seeds
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