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Protein components and activity of endogenous proteases in pecan Kernels
ZHOU Qiangian', YU Wang', MU Wanmeng’, CHEN Yeming'

(1. Research Center of Lipid & Vegetable Protein, Jiangnan University, Wuxi 214122, Jiangsu, China;
2. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu, China)
Abstract ; In order to systematically examine the major proteins in pecan kernels, especially the bioactive
proteins with low relative abundance, the major proteins and bioactive proteins ( antioxidant enzymes,
endogenous proteases ) in fresh pecan kernels were investigated by tricine — sodium dodecyl sulfate —
polyacrylamide gel electrophoresis, liquid chromatography tandem mass spectrometry and amino acid
analysis. The optimum pH and temperature of the endogenous proteases were also studied. The results
showed that the major proteins in pecan kernels included 118 globulins (58% ), 7S globulins (17% )
and 9 kDa proteins (15% ) , as well as 0.239% superoxide dismutases, 0. 190% catalases and 0.282%
endogenous proteases. Only one protease inhibitor was detected, and its relative abundance was extremely
low. These endogenous proteases showed hydrolytic activity at pH 3.5 —5.5 and 40 —60 °C , and optimal
at pH 4.5 and 50°C. As for the amino acid composition, the proteins in pecan kernels contained a low
content of lysine (3.74% ), but a high content of glutamic acid + glutamine (19.51% ) and arginine

(14.12% ). It is suggested that domestic pecans are suitable for fresh consumption, which is benifical

for promoting human health.
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F10.1 mol/L Tricine , gEFf 5 10 ML,&%EW?{EE&&
FRHE B8 5E R 30V, 10E A A B HL HE I > 100V,



2022 4F 45 47 % 12 1) i

iR 53

FORFF A B IR R b A VR T T
BiFo WK, BER A e G I )5 (]
Image Lab 3.0 {704 85 1 451 1Y R M o0 7 T
FIBRIE

1.2.3 s E R LC - MS/MS % 7E

2% Chen %' i)y @:HEAT LC — MS/MS S5

(1) JBEARAMMERAR o K 1ok Fe v o8 LU AL BRI E B
ZMR (4% SDS.1 mmol/L DTT, 150 mmol/L Tris —
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FRAg T, 79 257 W AH . F) R i 2k s ) 7 =X Gl
DENR R AR 237 BT i 10 kDa; P A 8 mol/L IR
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5 EEl PRIy TRUE/kDa BURRRSEM  EER/ % MIXFEE/ %

1 7S vicilin 94.209 784 68.9 25.994

2 Vicilin Jug r 6. 0101 57.399 502 21.7 5.635

3 Vicilin - like seedstorage protein 59.444 523 19.5 3.350

4 Vicilin - like seed storage protein 81.095 681 7.8 0.184

5 Vicilin Jug r 2. 0101 69.989 593 34.4 0.091

6 118 legumin protein 57.943 505 64.6 16.331

7 Legumin B - like 55.855 490 46.9 12.895

8 118 globulin 2 - like 53.440 470 38.7 7.860

9 Legumin A - like 58.293 511 35.2 6.069
10 Legumin B - like 55.826 487 27.9 2.914
11 11S globulin 2 - like 54.307 481 16.2 1.471
12 118 globulin Jug r 4 58.144 507 48.7 1.125
13 11S globulin (allergen Jug n 4) 58.055 510 40.0 0.038
14 11S globulin ( Allergen Car i 4) 58.016 505 64.0 0.002
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22,2 HALMOLE?) FE 914 0. 2399% 1 0. 190% . (67~ 2 1l BB o

1% 2 Al S5 AR P Y T2 BT R A I
A B A A A A N, 254 3, AR

Tl LR KB F B2, vl 3 i fef 2 SR A SR AL 10
HEFESE LAZHE b T 7 I ] B 5 i 55 B 6 2
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P HEHR HEsy 7 BiE/kDa EAERRIRAEL  EER/ % MIXTEE/ %
1 Superoxide dismutase 24.934 223 17.0 0.113
2 Superoxide dismutase [ Cu - Zn ] 8.235 79 16.5 0. 100
3 Superoxide dismutase [ Cu - Zn ] 21.503 210 13.3 0.026
4 Catalase 57.072 492 25.6 0.176
5 Catalase 56.920 492 14.4 0.009
6 Catalase 56.962 492 25.4 0. 005

TR PFT 1 ~3 il A s A 4 ~ 6 hid WAL A

2.2.3  NUETEEAM (WAL 3)

H1Z% 3 Al A, E5e LA = ARSI 15 Flh
PP I (8 AN IR AN 7 A SRR ) , BAA Dy S
PR IR N IR (1 Fof = e 2 P4 I L 1 b 2 )
PRREE L b 22 2 1% P4 JIK e (2 Ff R SR A 5 b Uik
Bt (RLFE | PP = JKELIKA) . EREAM I KLA
15 P IRt (AR 2 B2 0. 082% ) | &It (AH XS 2

0.075% ) F& Ik ity (AHXS 25 0. 060% ) F1- Ji 2 R
VAR (IS 25 0. 045% ) o b A TIRAE 2 11 i PO A
XN 0.282% o J34h, WS I i
BT AR AR A, SRS 1 o~ e e 2 A 11 I 410
), HARXT FJE A 0. 006% , AT 1 A i 5e A2 dk ml
£ ) T R S P KN

£33 HRUEM PR RIREESEAR

J¥5 A HOE o 1T/ kDa G IERRIRIERL B R % HXS B/ %
1 Aspartic proteinase — like 56.120 514 10.7 0.040
2 Aspartyl protease AED3 — like 46.968 438 11.4 0.026
3 Aspartic proteinase — like 55.696 514 6.0 0.013
4 Aspartic protease 58.806 542 1.8 0.002
5 Aspartic protease 53.140 498 4.8 0.001
6 Vacuolar processing enzyme 54.822 494 10.7 0.045
7 Zinc metalloprotease 54.511 505 6.7 0.011
8 Probable serine protease EDA2 55.026 489 8.6 0.009
9 Probable glutamate carboxypeptidase 2 77.967 705 9.2 0.048

10 Carboxypeptidase 56.157 503 6.0 0.012

11 Tripeptidyl — peptidase Il 149.830 1358 7.1 0.029

12 Aminopeptidase 98.585 873 7.1 0.017

13 Probable aspartyl aminopeptidase 60.243 556 5.2 0.016

14 Leucine aminopeptidase 1 — like 60. 366 578 5.7 0.011

15 Puromycin — sensitive aminopeptidase 100. 190 886 1.2 0.002

TR 1~ 5 FRAABRN IR, 6 e 2R A KA, 7 D<) P9 IR , 8 D 22 2 R A JIK It , 9 10 4y 2 JIK Al ( A1 KRR )

11~ 15 Jy SRR (SMKHAR)

2.3 Bl Eamuaknas(Li4)

B T AE AR AR 7 o, 2R TN R AR R ]
3 ) A S T R R Joe R, TR L B o 1 T
i 1Y e S P — o R B U A A 2 D R A
EAMATR Y . g 4 AT SR R
I AT S FE TR AH X B it oy 31, 12% ; i 2 R 2
FEIRZMA - HE (1 00 565 — BRI PR 2 6 1R, I 2R 1 o

WA T 106 A AR £ Rl 4L 2L (FAO) 1 b
X P AR T EILRR , &R + 4 E B K= R R
KRR + RATE AR & 580, 4350 19.51% |
14.12% F19.74% . EIRHEFE AR g
T2 & RN AF R — A RAF I 2R + 45 Z kK
FIRG SR AR UR.
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F4 HRUBMRCEARMEIERAN %

B VRSN FAO F3ifE
AR 7.46 6.6
A" 5.58 3.5
KNER + WA 8.74 6.3
B s 4.75 2.8
iR 3.74 5.8
R 3.06 3.4
HEm + EEmR 2.40 2.5
HAR + BEBE 19.51

AR 14.12

REHMR + RATRE 9.74

HaE i’ 5.22

WHER 4.86

22 H R 4.23

(e 3.87

HAR 2.73

LT BIERR 31.12

2L T B A AR 5 8 5. 46% s
AT & ity 3. 28% s B EMAAS S LA 1.07% ¢ BEAE R
HIXE A B 1.33%

2.4 BELAMAZE A REE G BEE

HWEANEB W pH7E 1 ~3, 98k AE G,
AR pH TR 1.7 ~4.7, S E PRt
NN G BRI 53 A B TR /N W Bk PR S A
A At BRI, 4 AR £ IR A R R
PRI pH Y5 I & K i A RE TS B W i
oo BT, A ST pH FITRLEE X T A I 2R
ISR A2 38 A TR 5T R B, T L Ak
=PRI BE TS PETE pH 4 ~ 5 IR, T 7E pH
4 DUFF pH 5 DL E3E SIS, X 5 R ZHHa Y
BT o PR TR R R A A IR, AR SO
pH 3.5 ~5.5 F140 ~80 C &1+ T #H17 RLEWI5E .

PRI 2.5 W5 4% pH FIRLEE X5 A%
A PS5 P A ) T, 5 SR 0 ) DL 2 A
3, HIE 2 WAL, 7E pH 4.5 BF AR RCR R, M
13.46% ,pH 5(11.59% ) fl pH 4(11.46% ) B Ik 2 ,
1M pH 3.5 BHAIEFEECH 10.33% ,pH 5.5 I AIFHE
B 8.46% o 75 UM IR HEECH 5.66% . AT UL,
1 pH 4.5 .50 C 24T, NIEPE R I A 0 M L s
FIXT IR R T 7.8 H 20 mio

Il 3 AT/ 7E 40 ~ 60 °C 35 il 4, 50 °C Bif 48 ~
67 kDa 31 ~35 kDa F1 21 ~22 kDa %75 [ 447 13
JEREAR R K, RO 40°C (4238 T AR EE) s 78
70 ~80 CHE, 1R {8 1 4571 3 B R IR e, (H 2
FEST BT E B T KEMEAREY. 4610
REE SRR, W 5E LLAZ R R B R R B AE pH

4.5 1 50 “C & P e K, X5 Bk 2R AR
PURE B T A 4 SRR A i bR s AT
R A S LA Al ASE ARG £ g, X 4t
AR E AR BEIE AN B ER 2N P A B
ARFEITHACYE T o R T i 28 2 R 1 R A
bR FEIEPEVE T, i85 Ja St — 5T

14t a

2 S

® o
4.
2.
0 1

C 35 40 45 50 55
pH

T C s B I ARV NS PR ROR 22 57 .35 (p <0.05)
B2 50°CHEMAT pH X¥i#Rz LZMI— AR
EREBEEHZM

JEEEEE®-
75 kD - o) T
sOkDZ-JBB g &3
T o S = ==

25kDa W
KD e D S S S S

15 kDa

10 kDa

5kDa
M C  40°C 50°C 60 °C 70 °C 80 C

T M OARIES [ Marker; C %8 0 IR
3 pH 4.5 BARRNRE T#E Lsk- RS A il
Tricine — SDS - PAGE Bt
3 &

T IR A 1 AR 118 BRER 1 7S BR
HEEHMO kDa & H, 7355 BE B 58% (17%
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Y e S N ST ki = I DO S 8 )
0.239% 0.190% #1 0. 282% , LC — MS/MS {4 il
tE 1 R I R (o D R 2 R ), B
AEXT = BEARARG, mI A Sy e LU A% Bk m] 6 1) i R
PR NIRPESE EBETE pH 3.5 ~5.5 .40 ~60C
I HAT K, T AE pH 4.5 1 50 C i i P Aok
5k S LA AS R, 7 LLAZ Ak B T AT AR
FRp e, s A, A TR A ST Ak
A H BT SR A TR PN U R G, T A fe
fi 5. noh, S RZEHEY B A2, #oe 1L Hk
{EAMBEIR S A E] FAO frifE. Aad, #5T
LAZAR B O —FP R AR IR + A2 B A
QIR . FETF LARBFIE % F =5 12k, 38
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