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5.2.2 fifF
5.2.2.1 RUWBADBNHEBRLE. BB, 8#WEHTHE, PREERVIN GRS G EFER
FhRRES (nsk. FRIRE) R, BHIERXI5H, FrEERTRAAETF T REEN
5.2.2.2 MEGFOERAER K. s, iR B4E. BE. &b, BEEEHE. BREFRL%KME, i
ARRGH, BALMEERIFE.
5.2.2.3 RUBARNEENEHE, BUMRFEREUBAGEFES, HFEANE. HE. SHREH
iR,
5.2.3 {£H
5.2.3.1 REGFEZ S FAPEFRARMGEAER, EHBSEWHRAFRMN, E. E&. BFaHE
AN o
5.2.3.2 MRBRAGEREHEHAXK, HEMENATERE. R XEAERKE. B 8807, K
PR, HARRARESEAEE, INEBETE REMERSEEL.
5.2.3.3 MESARERZ. ILEAGERSMOERILR. ARBRBRELLTR. RYBUEHLR, &
HIPHAX R ZEARH. £ K. RS ER. EHAE. AT E. AN ULBERASE.
5.3 FKiEEE
5.3.1 MmMiEEF

PIAREEH IR . SARAMG RMESTEERESET. MAR. DBRF. puditkse, £FHE
BH. EAWHER, HFETERULREDRHEEZASTHEHIIMERMERRI M. FT5R
BN&E GB 4404. 2 ER, HPKRZEHK.
5.3.2 FhFAbIE

PP TERAEN, EFEMEFNRTEHMKN, FFEKRAE GB/T 15671 KIER.
5.3.3 it

WITVRRA . BEEE. BEHE. AT, A5, (R D IRGNEE. BifA . MR, 10 m IR A & EESen,
TARLH, BEAHENER 3 cn~5 cm LRS54
5.3.4 &
5.3.4.1 EAAHAEAREFEX

A H LA AE— T i

—  BBIUTHR: 289 60 cm~80 cm, 1THE 35 cm~50 cm, PREEFRIEFMAEZEEHE;

—— BB ATHER: ZBE 120 cm~170 cm, 4TFE 40 cm~50 cm, FREEARIEFPIER EHE

—— &R 1TEE 35 cn—~50 cm, PRFEIRIEFIHEZEEHE.
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5.3.4.2 tABAXKE~KX

AEF A TAE— i

—— B, ZBFEN 65 cm~70 cm IZZE EXUTHE AR, PREEARIEMIEE BT E

—— KZEAATHNE: ZZEES> 9 100 cm~110 cm 92 k 2 47~3 17#EFh, ZEEE9 130 cm~140 cm [
&b 3 iT~4 1THEF, PREEARIEFE B E

—— /NEERSAT NS (NZEEE) . ZBFE 45 cn~50 cm, B EXUTHEE AR, HREERIBMEZEHE.
5.3.5 BHE

g SR, KIERGRRE T RAE. MhHE. EMKEERKE 667 i (REH—HKA1.27
BR~1.8 Fitk. 1.0 Ftk~1.5 k0 1.2 Fikk~1.6 Fitk; b ELERRKEHM. FEHARF—K 667
m AR 0.8 Ftk~1.5 Fitk; b EHERTER., BERTBFH—MK 667 m' fRE 1.2 THk~1.7 ifk.
BEOKSEMEX, UEHFIFTAEMFHETRERS, REAKX (D HHE:

X=—Nx—P5x(l+C).......(1)
ExKx10

XA

X—E N E, BN TREH (kg/667 ') ;

N——EEHRE, RACAKSEE (BR/667 n') ;

P—RTHIERE, BT (g) ;

E—%E, LESH (% it

K—KFE, LA W it;

C—HEHAE, UETE 0 it

. HERRE R 10% 1T

5.3.6 HEEE GER)

5.3.6.1 =&

BRE, WMIBRMEE, FAMEESEE, BUARLIES, HRAENFS GB 13735 FIZEXK.
5.3.6.2 B|&

BG4 d~15 d, FEEMH BUE R IFRT, RIBHEMRSER, S0 S AP, FERERS cn~
5 cmf/hFL, B EETFHEI RS, FHARLESEBRELA.
5.3.7 HEER
5.3.7.1 BERBRE

R fE AU K B AT R R AT s A A B,
5.3.7.2 [g#., HMEMEH

W B BEIS ~4 ) A . AR EARERK. —RERTFHRFNTLBE, RGNS
I SE Hi 2Bk~ 3tk .
5.3.7.3 $HRBRE

BT E — PR, FATRIEATE IR B RR R
5.3.8 HEfRER
5.3.8.1 1RIELWAE/PREAEEKEBAFFEMRRER, FELMSBEEEREHESEBLEE,
B SEHUEARSS &0 . ARRH {8 F RLEAE NY/T 496 A1 NY/T 1868 HIMLE -
5.3.8.2 R SRR HHUIR S KT, G54 ¥ 667 m” RS S8 HLAE 100 kg~200 kg = E A 20 kg~
30 kg B [F) S B (1 FHAdAR SLAE K o
4
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5.3.8.3 fEEFAKEIFILLEFES. SRS CRIGHERELE, BIEESSPHBRERT.
5.3.9 KHEIR

RREEERE KT AR SEEE. EHAES, ENHE, PaRY. ERAHE. B,
WESER N, ENS TR,
5.4 RHEEEMA
5.4.1 BriaEN

BT N E, FEPEHERTHRFRENE, RAREZFEN, RIEHREERERE,
RAEFRRE . WEEMEDGE, LENEEEEEREDTE.
5.4.2 XEFRHEE
5.4.2.1 3R AREH. PEAME. RELAUE. HTHFR RS, B, S RE) . RBE.
5.4.2.2 WAEABN: KPR, MR, BBR. BH. RER. WER. . BER. B
AR, KSR, Rloik. MR, SRR, SEE. BD. EMNRER. RE.
5.4.2.3 FEEERN: RER. WPRUR. . . B3RIE. Ol BR. SEZE.
5.4.3 RALPFAE

EEFURRARERM, SEERMEMRE, BAEE. 0%, FFHRBRATETKERE. #
PR, REEZE, WEEAEEE, MERSRAKHEIE, RENERAE, MIRIEKESEE,
5.4.4 YIRR5E
5.4.4.1 RFEHREEH, RIFRKREITENRIE, MXBEAT. SR, LED 4745, WG| &k, B,
BIIREZMER, R RKBUK AT .
5.4.4.2 WRFPERFBLYE, AHEZEEEE. S8, HERSHIRSBHRIELRERRH.
5.4.4.3 WRFRAAGHE, FIARGERKERTR, FERE.
5.4.4.4 HERNMEG TR, BAD, HHAREN, #ITATHER. X TEETRAMERS.
AT BRE SR R
5.4.5 S4IB5A
5.4.5.1 TEAXEROHEFINEY, BEURREE, §667 n g2 ik~3 k.
5.4.5.2 TEHEBMER., ERERBHERETFEFHR.
5.4.5.3 ERMAEMRERGREMIFERY, WAFZESTEEPIEREK. REL RS,
5.4.6 {LEBA
5.4.6.1 IHBEFEUWG. BIRAEN. RERL. NN RN, &EAMERRIERY.
5.4.6.2 PMIEAKE EEBCHNERGER, WA,
5.4.6.3 MZEEERFEAEHRE. EY. BHENR. BHRE. 2B, FEFRNEEAR
. MRBREMEARRERNER R R,
5.4.6.4 RAEE]. MERAKNERTE, BASWERNEE, 2258E. MRRAGWEESE, HNY/T
1276 FILE AT
5.4.6.5 RAGEERAAF. KIF. FRELFIFK S BORLRI ST T B R,
5.4.6.6 RHEMZEEBHEEDNAEM FEXEKUREEER KE R REGTRESER.
5.5 BEHFYMETRYER
5.5.1 XAEFESER AR AEREREFY RIGRYER RG] HXEH. 2270, KftE.
5.5.2 RHGGEEFVLEEN CRAGQIEEFTYEWACEEEINED .
5.5.3 RIEATHARIAR 24 R0 E S A E AL .
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5.5.4 [EREZEEFVLCER CRRHEAATRTIENGEERYRVLEEKESERL) -
5.5.5 HuEFIMRRER: [ i B WAL E . HhRRER B BRI 2 GB/T 25413 FHRIFREE K.
5.5.6 FEBRFRAKJEALE HEEE P HEAEAC B EIE H, HEARREIE NY/T 3441 BIHLE .
5.6 R
FURTRIEATHIR, RIS )G TR EH. MARAEF XK= 5T U8 AREX L.
HESKER, BADH 0% A I T IENIRIMH, AR R H@FRENE, EHRNER
B RSB BRI AT R SR RARIE S 38 1) e et .
5.7 RERLE
571 9%
RIRGK. k., TERGERERN, SLAEARNENR, FREHFGREEHRIN. Hitn, B
FE. KANEHITHED R
5.7.2 T4
ERSYHAKIEERREHE THEATIR MR, SARBRETA, RFE NY/T 1202 1)
R
5.7.3 %
5.7.3.1 DBHEEX
MNEERAEGN, RARENEE. P4, REFEREHE. e, iR, BREFREMR
BEATEE. EEAENRRE PR K TER RIS, BRI .
5.7.3.2 MREX
0,385 4 ) () B FUAR AR AE AN L AR AR A6 M54 GB/T 6543 BIESR,; MK AN A& GB/T 5737 H)
B3R, BERASRIRE GB/T 8946 HIER; RAABEEHFTH M TLAS 48 RLFF & GB/T 31550 KJZE K.
AR R EHRERFF G GB 4806. 10 HIE XK.
5.7.3.3 #Ri2FRE
FIRAENAEE RS, . £/7E. £7E. REH. mRARERENE.
5.8 fi#fF
REJE NY/T 1202 FILSE
5.9 &
EHTERNEE. T#E. LR%. £E% A5F%. AEWRMA MR MBREE, NEE
WERREE, ARSR; ESHPRR. PR, Pigi.

6 FRREER

6.1 FERREBER
6.1.1 BE
P, SRR, RAEET, SXRSRE. BHER. Rk, TERGEER, SLCRKEAR
HE3%.
6.1.2 REFRE
6.1.2.1 RGREEMNFFE GB 2763, GB2763. 1 KIFLE .
6.1.2.2 4. . K. B, 5. EMRBESSEAMEENTFE B 2762 KIFLE
6.1.2.3 EEMEABANREG REMLEY, BERANERRGAER, FHHR™MEAEKIREH
iE%.
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6.1.2.4 RFEFREZETHER G T REBRERNPFIX =GR ELZEH TN, ZKNARF
R G R BT AARERIFE &, N REREVE IR, TRHE.

6.2 REEH

6.2.1 MEITEHAR, BEXRASRMSHZEESIAE BBARRGNEWID . 18RS K %6 A0 {E
R AE 18 T B B SO AE .

6.2.2 EBPLEAIET., AR, FRER, ARS. R RIEEEAR. HRAEBHK™RIE
P KWE—, SR E - MEHEHRNE LR

6.3 IRiIFALEE

6.3.1 MBI IFAEESIAE.

6.3.2 XNFERMERRBEE KR, NIMEERE, RIAEMMIERRE, HFEIAERIER.
6.3.3  XjE B S SARE A IO R, RE. BRChE R M.

7 EBRMANEE

7.1 i8R
7.1.1 BFRNNERBAEFAEEER HREEEREEHESHFTHIART. EFiRNEEEAR
FUTHE:
a) BEAKEMHSH. SFh. EE. BEERE. HREEPE. ERUAEEYER. XK. XG5
R, B3, MTFERSEERENICE,
b) EEKEEFPE RS FER G AR, RN MR AL
c) IEE. WM RRBRRRIDR,
d) AEFEBARIEE, BRERBSAR. BIEARAHBA RS,
7.1.2 FREICRRRF 2 U L.
7.2 AHBBEE
7.2.1 N#EARNEBEREMAEER, E20FFHT IXKATBEE, REFEMEXIEX.
7.2.2 WBEABEBESRERKAKEE, HEFJ0BESHERE, KYIEHFidx.
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Mt & A
(ER)
AEEARFERNETERAER

KRG ERVFEANEERGHFRILRA 1.

Al KE ERFFERAKEERGHER

B v %t R BT i RELFR
B « % o Fi. HEH o WERERE. JERE o W o MR MERERE - FFHUR - HE. £ o - ERR. RO - % - KRR MR - AR
s WETENE. RO - ZWA. ORT - RN, MEER. THEER. Bl 4F - BH. Bl % - BR BEH - ERNE
ok - 248 B4 - % - 78, MEMEEE - KRS - H%E. RREME. £ - - FERS
B L
HBER MEWERETEEE. MERE - AR, NI - R
£70 H - I, WERAR
BRI KRR
LA WERER
VY S-HURSGEE. fEBRE. EAGUREARE. R - BWEUR. SO - EORBE. DRmRE. BUREE. REHE. LERESE
[T R - R
EEd WURHEE . W
i S-HURZME . KR - W% - R, MARREERE. ROW - WURMK. BURZGER. WE - A - EH. M - B, MEHR Mg R MR
L
R AR, MR - R
KR HEEHE
— 24-KFE - ZRE B-RWGEERAM. M - TOREE. FIRR. BM - BIREE. —Z0hmEk. JUT IR, BER - ER. 2
TERRIGENS . =5, IR © RARIR. WY LR BIRTRR. EEEAES
2, A-WSRERE. 2 4 SR « BEHINE - CR. M- U . TR, O 0B - R, WHUK - LK. WRERER. FREE
I - ZEENE R - R - RIS EHRL, RN, B - 2. ZHRR . - - FIER . SR Bk - KRR, R 4R 95
B SR - BARNE. UK - RFECRY. UK - MRRYE. JRAE - R, WMFFRR. WA - MARR. EE - KE. BB - 6
BRI - RARVE. BURCEEE. UK - SRS, BURR. BB - RER., RAGRMTARR. PR, TEKER. Rt R
BR . REMORER . ORI « B REVE - RERA . RIME - ALHUR . KIE « ZH. RIvE - ZA0. RIMERR . FR .
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Wi, P CENE. BEE. BARE. B CEK. 2B W, LK - WER. LERE. LERK - RIER - W¥EE.
L BB . CHRRERE. RN BB, RRER. R BB RE - REW. REER. BT - RS0 - WEE.
SR e ZEEE. WTR. R - ZEE. M - SR, MRS

E1 x ZREGHHRREELCRY.
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3 Soybean Science 2023 42( 1) :077-082
| http: //ddkx. haasep. cn DOI: 10. 11861 /j. issn. 1000-9841.2023. 01. 0077

(1. 330200; 2. 343100)
( UPLC — MS/MS) . .
2250 gehm* x 1 1 500 gehm ™ x2 17.24 ~
19.69 mgekg ™' C,=17.403 0e *'"" €, =12.039 0e *'*! 3.5 2.7d.
1.78 ~2.98 mg-kg ™' 1~34d 5~104d 10 d
2250 gehm™ x1 <1500 gehm™ x2 C,=2.136 3¢ """ ¢, =
2.684 7e 1! 4.0 3.0d 0.3~0.5 do 0~21d
0.02 mgekg ™' o
28 d .
2 14 21 28 d .

’ 1 1

Dissipation Dynamic and Terminal Residue of Chlorpyrifos in Soybean and Soil
ZHANG Xiang=i' LIAO Qie-gen' YUAN Liguan' ZHANG Li' XIANG Jian4un' LIU Kang-cheng® WU Mu-chen’
ZHANG Da-wen'

(1. Institute of Quality & Safety and Standards of Agricultural Produces Research Jiangxi Academy of Agricultural Sciences Nanchang 330200 China;
2. Ji‘an Institute of Agricultural Sciences Ji“an 343100 China)

Abstract: In order to clarify the residual digestion properity evaluate the security risks of chlorpyrifos in the control of
Leguminivora glycinivorella ( Mats.)  this study analyzed the dissipation dynamics and terminal residues of chlorpyrifos in
soybean plants whole beans or soybean seeds and soil by ultra high performance liquid chromatography tandem mass
spectrometry ( UPLC-MS/MS) . The results showed that the original deposition of chlorpyrifos in soybean plants was 17. 24—
19. 69 mg*kg'. The residual digestion curves under the conditions of two test doses of 2 250 g*ha ™" once and 1 500 geha '
twice were C, = 17.403 0e ™ "'®' C, = 12.039 0e """ and the halfdife was 3.5 d and 2.7 d respectively. The original

deposition of chlorpyrifos in whole beans was low up to 1. 782.98 mge*kg™".

The dissipation was gentle 13 days after
treatment rapid 510 days after treatment and tended to be gentle again 10 days later. The residue digestion curves under the
two test doses of 2 250 g*ha ' once and 1 500 g*ha ™' twice were C, = 2.136 3¢ "*7' C, = 2.684 7¢ "' and the halfdife
was 4.0 d and 3.0 d respectively which was 0.3-0.5 d longer than that in plants. The residues of chlorpyrifos in whole
beans from 0 to 21 days after treatment exceed the national limit standard of 0. 02 mge*kg™'. There is a potential risk of
picking soybeans as kidney beans during this period. Although the original deposition amount of chlorpyrifos in the soil was
low its digestion speed was slow especially when it was used in excess of the recommended dose there was still a high
residue 28 days after treatment. The terminal residues were not detected in soybean seeds 14 21 and 28 days after the
application of chlorpyrifos on soybean twice according to the recommended dose indicating that chlorpyrifos is safe for the
production of soybean.

Keywords: soybean; chlorpyrifos; dissipation dynamic; terminal residue

( chlorpyrifos)

0 0- 0435 6- 2- ) L,
23
N N (1 pﬂg'L71~1 ng*L™")
45 6
12022-08-02
: (JXARS -24) .
(1965—) o E-mail: zhangxxky@ sina. com.
(1981—) o E-mail: zdw3296@ 163. com,
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DNA .
.
2013 2016
89
1042
13
2004
MRL 0.1 mg*kg ™' 18.0~18.4 d
2004 23.9~24.0d, "
: 10d
NY/T 788 —2018
» .
. ( )
~ QuSEL . -
1
1.1
1.2
Agilent 1290-6495 Triple Quad LC-MS/MS
- / ; Philips
; Hitachi CR22N ; -
GB303 (0.001 g); KH-500DB
( chlorpyrifos) ( >99%)
(
: PD20086294 40%)

QuSEL 150 mg MgSO,

50 mg PSA.50 mg Ciq

o

1.3
1.3.1
23.3 g+kg™' pH4.8.
o 95 d
7 12 . 9 6
1 o I.
40% 1.5 2250 g*hm ™
( 900 g a.i. *hm %) 1
II: 1 500 g*hm ~*(
600 g a.i. *hm™?) 2
7d); : 1 o
3 9.0 m 6.6 m
40 ecm x 10 cm 1 o
1.3.2

o

0(2h) 1357101421 284d
AY ( ) o

1.3.3
o 1 500 g*hm .
2 7 ds
14 21 28 d ( ) o
1.3.4 12
\ (
). ) () 2k
500 g -20 C o
5~6
0 ~10 em 2 kg
500 g
7d -20 C o
1.4
( QuUEChERS)
QuSEL
- ( UPLC-MS/MS)
1.4.1 N

5.0 g 50 mL
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10.0 mL 1.5 mol*L "' 20.0 mL
10 min 4~5¢
1 min 4 200 r* min""'
1 min 0 1.0 mL
QuSEL 0.22 pm 1.5 mL
200 pL 800 pL
1.4.2 . Agilent ZORBAX
Eclipse Plus 3.0 mm x 100 mm 1.8 wm A:
0.1% ; B: ; 0 ~3 min
A 9% ~2% 3 ~5 min 2% A;5.0 ~5.1 min
A 2% ~90% ;5.1 ~6.0 min 90% A .
5.0 uL 35 Co
: ( MRM) ;
ESI( +); +3 000 V; 150 C
15 L * min~"; : 300 °C;
12 Lemin '
( ) :m/z 350 > 198
(15 eV);m/z350>97(49 eV) .
1.4.3
N )
0 1.25
2.50 6.25 12.50  25.00 pgeL~"
(x) (v)
. ME( Matrix Effects) ME( %) =
(%:l -1) x 100 Sm  Ss
o ME
-20% ~20% ; ME
-50% ~ -20% 20% ~50%
; ME< -50% >50% i
1.4.4
N ) .
0.01 0.05 0.1 mg*kg™'3
1.25 6.25
12.50 pgeL™
5
1.4.5
( )
DT50( 50% ) o
1.5
Excel 2007 o

2.1
1 . .
0~25.00 pgeL"

>0.999 o

1
Table 1 Linear correlation and matrix effect of

chlorpyrifos in different matrices

Matrix R?

Linear equation

Matrix effect/%

Acetonitrile y =6.8345x —5.4847 0.999%4 -

Plants y =5.0464x -2.2141 0.9985 -26.16
Whole beans y =11.452x-9.5727 0.9989 67.56
Soil y=7.1457x -5.4758 0.9985 4.55

0.01 ~0.1 mgekg™'
98.0% ~108.1% 2.5% ~3.5%;
52.6% ~82.7%
70.6% ~
4.3% ~7.9%( 2).

6.6% ~7.5%,
76.8%

Table 2 Average recoveries and RDS of chlorpyrifos
in soybean plants whole beans and soil samples

at different spiking levels

Mot Spiking level/ Average RDS/%
(mgekg™") recovery/%

Plants 0.01 99.9 2.9
0.05 98.0 3.5
0.10 108. 1 2.5

Whole beans 0.01 82.7 7.5
0.05 56.3 6.9
0.10 52.8 6.6

Soil 0.01 72.2 4.3
0.05 76.8 7.9
0.10 70.6 5.8
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2.2 1.78 ~2.98 mgekg™' 2250 g=hm * x 1
2.2.1 . 1500 g+hm™ x2
3 . 1~34d 5~10d
10 d o
17.24 ~19.69 mgekg ™ N 0.09 ~0.24 mgekg ™'
2250 g*hm > x 1
1 500 gehm > x2 1~34d
10d o .
3 N

Table 3 Residue concentration of chlorpyrifos in soybean plants whole beans and soil samples

‘mgekg ™!

Plants Whole beans Soil

Interval/d 2250 gehm =2 x 1 1500 g*hm =% x2 2250 g*hm =% x 1 1500 g*hm =2 x2 2250 g*hm =2 x1 1500 g*hm 2 x2

0 19.69 17.24 1.78 2.98 0.24 0.09
1 11.66 9.75 1.75 2.60 0.23 0.07
3 10.48 8.76 1.73 2.01 0.19 0.06
5 8.28 6.51 1.08 0.97 0.17 0.06
7 5.62 4.66 0.24 0.43 0.08 0.04
10 3.67 2.94 0.17 0.35 0.08 0.04
14 1.66 1.80 0.09 0.09 0.04 0.03
21 0.53 0.85 0.06 0.07 0.05 0.01
28 0.00 0.51 0.00 0.01 0.04 0.01
2.2.2
. ( 1
% . 1500 gehm™* x2 . . .
1 1500 g*hm ™ x2 (A). (B) (C)

Fig.1 Residue dynamics of chlorpyrifos in soybean plants ( A) whole beans ( B) and soil

(C) samples after 1 500 g-hm > twice treatment
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4 :C, =17.403 0670-1651\(:[ —12.039 0e " '2!
2 250 g‘hm_le <1 500 g‘hm_2x2 35 27l

4

Table 4 Digestion kinetic parameters of chlorpyrifos in soybean plants whole beans and soil

Matrix Test doses Digestion equations K Half - life/d
Plants 2250 g+hm ? x 1 C, =17.4030e 701! 0.9909 3.5
1500 gehm 2 x2 C, =12.0390¢ "% 122! 0.9735 2.7
Whole beans 2250 gehm 2 x 1 C, =2.1363e 0217t 0.9394 4.0
1500 g=hm =% x2 C, =2.6847¢ 019! 0.9670 3.0
Soil 2250 g*hm =2 x 1 C, =0.1972¢ ! 0.5798 7.1
1500 gehm 2 x2 C, =0.0816¢ 082! 0.9489 7.3

2250 gehm > x1 1500 gehm > x2

3
:C,=2.136 3(3’("217‘\(]l =2 684 Te 019t
4.0 3.0d
0.3~0.5d . .
o GB 2763—2021 ( . 02
) 2016 12 31
( ) 0.02 mgekg ™' )
28 d 0%
0~21d 1200 ~1 500 g'hm_zo
2 250 gOhm72 x 1 .1 500 g.hm—z %2 QuSEL i
:C,=0.197 264),071‘(:t —0.08] 6e %2 X
7.1 7.3d S
2 250 gehm ‘ \
28 d 0 \
0.04 mgekg '
2.3 N 1344 .
40% 1500 g+hm > 0214
2 14 21 28d
( ) ° 14 21 28 d
14 21 28 d

~53-



82

2250 gshm > x1 1500 gehm ? x

~

2 14 21 28d

0~214d

0.02 mgekg ™'

28 d o
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Nutritional Evaluation and Regional Difference of Vegetable Soybean Protein in
Jiangxi Province
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Abstract: In order to provide specific data support for the industrial development production and consumption of vegetable
soybean in Jiangxi province we collected 111 samples of vegetable soybeans from 17 counties and cities in Jiangxi province

investigated the contents of water crude protein and amino acid component in these samples with corresponding national
standard methods. This study used the FAO/WHO amino acid model as the evaluation standard evaluated the protein
nutritional level of vegetable soybeans and the amino acid ratio with coefficient method and carried out cluster analysis of
vegetable soybean from different regions of Jiangxi province by statistical theory. The results showed that the nutrient content of
vegetable soybean varies in different regions of Jiangxi province. The average water content was 72. 4% and the average
crude protein content of wet weight was 11.0% . The proportion of essential amino acids of total amino acids was 33.7% . The
first limiting amino acid of fresh soybean in Jiangxi province is methionine + cysteine. The average essential amino acid index
( EAAI) was 92.7. The vegetable soybean from different regions could be divided into three categories by cluster analysis.
The vegetable soybean from Luxi Gaoan and Wanzai had the best protein quality evaluation while the vegetable soybean
protein from Anyuan Pingxiang Yushui Xinyu and Yichun had worse nutritional value evaluation. There are regional
differences in the nutritional value evaluation of vegetable soybean protein in Jiangxi province which may be related to

varieties climate environment soil environment field management habits and other factors in different regions of Jiangxi
province.

Keywords: vegetable soybean; Jiangxi province;, amino acid composition; protein; nutritional evaluation
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1
Table 1 Moisture and crude protein contents of vegetable soybeans in Jiangxi province g+(100 g) ™!
Area Indicator Maximum Minimum Average Standard deviation Coefficient of
variation /%
Yongfeng Moisture 81.5 69.6 73.7 3.1 4.2
Crude protein 12.7 7.3 10.3 1.3 12.6
Hukou Moisture 76.5 71.3 73.8 2.6 3.5
Crude protein 11.8 8.5 10.3 1.7 16.5
Wanzai Moisture 77.2 68.1 72.1 3.5 4.9
Crude protein 13.2 9.5 11.4 1.5 13.2
Pingxiang Moisture 76.4 72.1 74.7 1.5 2.0
Crude protein 11.1 9.2 9.9 0.7 6.9
Luxi Moisture 79.2 71.1 74.2 2.8 3.8
Crude protein 11.5 8.7 10.1 1.0 9.6
Shangli Moisture 79.9 72.3 74.9 2.3 3.1
Crude protein 10.6 8.2 9.7 0.8 8.5
Ningdu Moisture 73.9 67.3 71.5 2.4 3.3
Crude protein 13.4 9.3 11.6 1.3 10.9
Taihe Moisture 74.8 69.4 72.5 2.3 3.2
Crude protein 12.5 10.0 11.1 1.2 11.0
Xinyu Moisture 78.8 71.2 75.8 2.2 2.9
Crude protein 11.0 7.9 9.8 1.1 10.8
Jishui Moisture 79.0 71.8 74.6 2.6 3.5
Crude protein 12.1 8.4 10.3 1.2 11.5
Ruijin Moisture 73.7 67.0 71.2 2.6 3.7
Crude protein 13.0 10.3 11.7 1.1 9.8
Yudu Moisture 72.8 66.8 69.6 2.0 2.9
Crude protein 14.8 11.1 12.6 1.1 8.4
Longnan Moisture 72.2 68.9 70.7 1.4 2.0
Crude protein 12.8 10.0 11.6 9.1 7.9
Dayu Moisture 71.1 62.2 68.3 3.3 4.9
Crude protein 17.3 11.5 13.7 2.2 15.7
Ji‘an Moisture 75.1 71.5 73.1 1.9 2.6
Crude protein 11.5 10.0 11.0 0.6 5.8
Yichun Moisture 74.7 63.0 68.5 5.5 8.1
Crude protein 13.8 10.7 12.4 1.5 12. 1
Gaoan Moisture 76.4 69.2 73.1 3.6 5.0
Crude protein 11.6 8.4 9.8 1.6 16.3
2.2 1.8 1.3 g+(100g) ™'
2 17 0.07
0.1g-(100 g) ' ( EAA)
9.8 g+(100 g) 3.3g+(100¢g) ( TAA) 33.7% »

6.5 g+(100 g) '

~57-



2 : 141

(C)1994-2023 China Academic Journal Electronic Publishing F[%%Ee. All rights reserved.  http://www.cnki.net



142 2

2.3 +
3 7 FAO/WHO
FAO/WHO o
3
Table 3 Essential amino acid composition of proteins of vegetable soybeans in Jiangxi province
g+(100 g)
+ +
ftem Thr Val Met + Cys Ile Leu Phe + Tyr Lys
FAO/WHO 4.0 5.0 3.5 4.0 7.0 6.0 5.5
Yongfeng 3.4 4.4 1.5 4.2 6.9 7.1 6.1
Hukou 3.4 4.5 1.6 4.3 7.1 7.5 6.2
Wanzai 3.5 4.4 1.6 4.2 6.9 7.3 6.2
Pingxiang 3.1 4.0 1.3 3.7 6.1 6.4 5.7
Luxi 3.3 4.2 1.6 4.0 6.5 6.8 5.8
Shangli 3.6 4.6 1.7 4.4 7.1 7.5 6.4
Ningdu 3.4 4.3 1.5 4.2 6.9 7.2 6.0
Taihe 3.2 4.1 1.5 4.0 6.5 6.9 5.7
Xinyu 3.3 4.4 1.4 4.2 6.7 7.2 6.0
Jishui 3.3 4.2 1.4 4.1 6.6 7.0 5.8
Ruijin 3.4 4.5 1.5 4.3 7.1 7.3 5.8
Yudu 3.6 4.4 1.6 4.2 7.1 7.5 6.2
Longnan 3.5 4.4 1.6 4.3 7.0 7.4 6.2
Dayu 3.6 4.6 1.7 4.5 7.3 7.8 6.2
Ji’ an 3.3 4.2 1.4 4.0 6.5 6.9 5.8
Yichun 3.6 4.6 1.5 4.4 7.3 7.5 6.4
Gaoan 3.5 4.6 1.7 4.4 7.0 7.2 6.4
4 © RAA RC SRC ;
+ EAAI 91.3 ~93.7
(SRC) 71.4 ~75.4 .
4
Table 4 Amino acid scores of vegetable soybean in Jiangxi province
Essential amino acids
Area Index * * Ske EAAL
Thr Val Met + Cys Tle Leu Phe + Tyr Lys
Yongfeng RAA 0.86 0.88 0.43 1.05 0.99 1.19 1.12 72.9 92.4
RC 0.93 0.94 0.46 1.12 1.06 1.28 1.20
Hukou RAA 0.86 0.89 0.46 1.08 1.02 1.24 1.12 73.3 92.7
RC 0.90 0.94 0.48 1.13 1.07 1.30 1.18
Wanzai RAA 0.87 0.88 0.46 1.06 0.99 1.21 1.12 74.4 93.0
RC 0.95 0.95 0.52 1.14 1.07 1.32 1.22
Anyuan RAA 0.78 0.80 0.37 0.94 0.88 1.07 1.03 72.1 92.1
RC 0.94 0.95 0.44 1.12 1.04 1.27 1.24
Luxi RAA 0.82 0.84 0.46 1.00 0.93 1.13 1.05 75.4 93.7
RC 0.92 0.95 0.52 1.12 1.04 1.27 1.18
Shangli RAA 0.90 0.92 0.48 1.10 1.02 1.26 1.17 73.9 93.1
RC 0.92 0.95 0.49 1.12 1.04 1.29 1.20
Ningdu RAA 0.85 0.87 0.43 1.05 0.98 1.20 1.09 73.0 91.3
RC 0.91 0.94 0.47 1.14 1.06 1.30 1.18
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4C )
Essential amino acids
+ + SRC  EAAI
Area Index
Thr Val Met + Cys Tle Leu Phe + Tyr Lys
Taihe RAA 0.81 0.83 0.43 1.00 0.93 1.15 1.04 73.4 92.9
RC 0.91 0.94 0.48 1.14 1.05 1.31 1.17
Yushui RAA 0.83 0.87 0.40 1.04 0.96 1.20 1.08 71.8 92.0
RC 0.91 0.95 0.44 1.15 1.05 1.31 1.19
Jishui RAA 0.81 0.85 0.41 1.02 0.94 1.17 1.05 72.6 92.4
RC 0.91 0.95 0.46 1.14 1.05 1.31 1.17
Ruijin RAA 0.86 0.89 0.44 1.09 1.01 1.22 1.06 73.1 92.6
RC 0.91 0.95 0.47 1.16 1.08 1.30 1.13
Yudu RAA 0.89 0.87 0.47 1.06 1.02 1.25 1.12 74.0 93.0
RC 0.94 0.92 0.49 1.11 1.06 1.30 1.17
Longnan RAA 0.88 0.87 0.46 1.07 1.00 1.23 1.12 73.6 92.9
RC 0.93 0.92 0.49 1.13 1.06 1.30 1.18
Dayu RAA 0.89 0.91 0.47 1.12 1.04 1.30 1.13 73.0 92.7
RC 0.91 0.93 0.48 1.15 1.06 1.32 1.15
Ji‘an RAA 0.81 0.84 0.41 1.01 0.93 1.15 1.06 72.9 92.6
RC 0.92 0.95 0.46 1.14 1.05 1.30 1.19
Yichun RAA 0.89 0.92 0.42 1.11 1.04 1.26 1.17 71.5 92.4
RC 0.92 0.94 0.43 1.14 1.07 1.29 1.20
Gaoan RAA 0.87 0.91 0.49 1.10 1.00 1.20 1.16 74.8 93.5
RC 0.91 0.95 0.51 1.15 1.04 1.25 1.20
2.4 N N .
2.4.1 N N
1 9 17 N
3 o AY
1
Fig.1 Hierarchical cluster analysis of vegetable soybeans in Jiangxi province
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2.4.2 . 5 SRC  EAAI
3 SRC  EAAI (P <0.05)
0.568 0.774
0.05 .
5

Table 5 Single factor variance analysis of classification index of vegetable soybeans in Jiangxi province

Classification index from Sum of squares Freedom Mean square F Significance
SRC Between distance 14.137 2 7.068 37.570 0.000
Intra distance 2.634 14 0.188
Total 16.771 16
EAAI Between distance 0.000 2 0.000 6.193 0.012
Intra distance 0. 000 14 0.000
Total 0.001 16
3
39.20% ~43.58% '° . 2
40.1% 6.0% . . RAA RC 1
11.0% 14.7% . FAO/WHO RC
o 2526 °
755 RC SRC SRC
39.93% ( ) \14.35% ( ) 100 o
s g 70
10.64% ~ 16.36% ( ) o ’ EAAI 90
35.0% ~ +
40.0% ( ) o 7, 17
42.27% ~45.85% ( ) Y
|
2023 B )
2 o ~ ~ ~

28

29

30
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Analysis of Current Situation and Countermeasures of Bean Industry
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Abstract: Jiangxi Province, as an important region of fish and rice in China, is not only suitable for the production of
rice, but also suitable for the cultivation of beans such as soybeans. In order to guide the development of the bean industry in
Jiangxi Province, the development status of the bean industry including soybean resources, planting patterns, varieties and
soybean products was summarized. Then, the main problems and factors were systematically analyzed. On this basis, some
countermeasures were put forward, such as increasing government guidance and support, improving dryland infrastructure,
expanding soybean area in multiple ways and adjusting structure to expand beans planting, so as to promote the revitalization of
bean industry in Jiangxi Province.
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N X B T B LR IR X B BN 27.5% . SRS RGH 32.7%.
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