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Abstract

As a global environmental pollutant, micro-nanoplastics are widely distributed in various environ-
mental media. Existing studies have determined that micro-nanoplastics in the environment have
an adverse impact on the growth and development of plants. However, little is known about the role
of plant roots in the environmental behavior of micro-nanoplastic particles. In this study, polysty-
rene nanoparticles (PSNPs) with different charges and Astragalus membranaceus var. mongholicus
(Bunge) P.K. Hsiao were used as research objects. Through plant hydroponic experiments and ar-
tificial simulation of root exudates, the influence of root exudates on the aggregation behavior of na-
noplastics particles was investigated. The results showed that, compared with the 1/2 Hoagland nu-
trient solution, the presence of the roots of hydroponically cultured Astragalus membranaceus sig-
nificantly increased the average hydrated particle size of PSNPs with different charges at concen-
trations of 50 and 100 mg/L in the culture solution. Among them, the influence on the positively
charged PSNPs was significantly greater than that on the uncharged and negatively charged PSNPs.
In addition, as the number of cultured plants increased, the average hydrated particle size of PSNPs
also increased. The promotion effect of carbohydrates in the artificially simulated root exudates on
the aggregation of PSNPs was significantly higher than that of organic acids, and this promotion ef-
fect was partially weakened under aseptic conditions. Our research results indicate that plant roots
can promote the aggregation of PSNPs by increasing the production of exudates to reduce the toxic
effects of PSNPs. Carbohydrate substances in the root exudates play a major role in this process, and
microbial activities also have an important promoting effect.
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1. 5|8

SRS 2 DhRe it 5 FE M C SO T AN AT Besk (BRI RE, 2 N A 7 AR A 4
SR, A BRIRLETY 22 &R0 3.6 ACHERIIAR, [/ HRLE S BT ) 1 2 ™R [ 1], 1X 2K
FREVPMCFERGEME S BAKRERINEKOAT FHAE), FBHAESRGETRFEESE, 7K1
WREE S KRS G KAV RGBS A R R . JCHEAR RIER 2, SRMER ST AR T 7 A= Rl 40
KPR TS P ——T ¥ Bl (microplastics, MPs, $iff < 5 mm) [2]599K¥ ¥ (nanoplastics, NPs, Fifd < 1
pm), PEHRSFRN SEnE e rt, sk IEH R ey BE 2 Rka i, 257 a@ bR N N EH
A2 ZR B EAN 2 T A 22 440 i B R o

/AR BE R PR AT AR 5 R R R e B UIAH G — 5 T, UORLZE A T T R A BTIIRE 242
FHAEYI TR, BRI IR AR I () 5 A R ARG B B IEARR(3]: By, s B -
RN L FETE R AT AR 25 2 2 52 HLdE R AR, 9 G 7K A 858 mh g oK SR 1) SR DA F T o i B A1 2K
WREEPIR RS RS (4]0 SEMA I SRV AR E 1 () GBS R B0 48 B8 1 9m B2 . A AL 4 Bl A 36 T P A AR M 55
Horp Zeta BIAIAE RRAER T AT HOAZ o FB bR, B ki) DLVO EH 71Tk 51 71 50 B 2+
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JIRPHTRR) [5]. R E Ge BB ] B35 OB 9K IR AP ROE, AN () i Ja8 P PR R 52 3022 S AL 1)
AR AR GUORMA R B 73R 1 5 5 5 B T 7 e DXkt 5, LRI FELADIR &SI TR % 2 1 A5 E
VIR Gy BB 7, ETITSE MR N 23 A S BR AR . a7 IE okl i 5 18 B0 4 1 IR K i sf ) 456
fRHENTFER, IR NRCRBIGIER > ik > SR URE, BH BT ok 8 5 4 R GEAl 3R 6]-[8]
Della Torre B [9THIRE YA FTUESK , 40 nm 7 HLFT S84 0 9K BURLAE 3 P 0B MESD T AL T 9 5 4R I
BH B 7 AU B 7 A0 g IR R B SR I S AR A . ZERE ) SR RN EAENLRIRR 5E i, AR R 0
PIRIE I JC N B . A N SR B SR B R B G, MR RPN S SR 1058 1) S B, 5
B NTG G IREEAT . AFFERE, KA YIAE 9K SRR e R m] i A QI R 42 G AR 2R 0 Wk o3
W DN AL IR A[10]0 ZHERIRE[11] (12148 2E SRR K 26 (PS) I B FL b A B, PS B vl 5 S ARE
IR BRI, JFIE I SR EHRIC SEIRAIE SRR (5 B /K S B SR o ) e RGH IR AR PR IR ST i PS KL,
fRAE RN TR R LM . SR, FEYIAR 2R 7 WA 9K SR B AT N ) B AR TR A WL TS R R AT
BT PRI 5, AHE T 5T R FE(-COOH) 12 24 (-NH,) B A H 1 5 2K 2 M 94K %KL (PSNPs)
5 W (Astragalus membranaceus var. mongholicus) N TN %, Wl %€ PSNPs # #& J5 {HARAR R 74
FWERBELA . B RAE B R BB NSRS =R NIR R WE R, S
HrANIRIZH 53 % PSNPs B 5RAT AMIREMAHLH] . B 50 S FE AR K BRHE PR B A T 1) SRR RV S T A S A R
T AN B EIEAT B HIR BEELAKYE, ORIVl A 25 XURG S ] 58 15 e 7 2 e B2 LAl

2. MMERHE
2.1. KR

AT T T SRR I oK R A W VT IR B R A ], S R SRR W 1 SRR 20
B, RN RRIHMER. #5) B EE, XM R bs ek E, K2y 100 nm, H40HCT
LETK, [BEE 2.5% (25 mg/ml)o AIERIAEN R IE 03 Her, SEFEB0E AR T 0.5% M2 i i 14 770 (+
TR IR ERAN) o

AHIFE RS 5 BRI T AR 2 H R A R R T, A5 T 4'C~8 CUKAH

2.2. SEWFE

2.2.1. RESEEFREALE

RHKE: T A3 7 58 sS4, Jeie il . K/ —BUn S M1, H 3% HaO0 i RIR I 10 min
K, FHEE PRG3R REERFRONEA P 2 K, FiriiRe, IFHHEGTHEE 12
FEM DB TRETR 3 K. ERUKIFIRE G, EKBMEIRL AT RE L, BRI HBIE 12 §3F
W EE Y 50 mg/L. 100 mg/L /] PS. PS-COOH. PS-NH, V%9, IR SWFHE B 50 A i, ba
WAITHERR FRFR 7 R, 82 R—kEEFRR, SHOHE=RES.

2.2.2. EFREX PSNPs FIBEH RN E

NIRRT TR X PSNPs [HISRAT RIM M, A0 F0H AR EE PSNPs (50 mg/L. 100 mg/L)43 75 2%
BTKS 12 BAEZE R L ST HIRR W 12 M 28 IR EE 7 K, RGN e PR KE R
%5 Zeta AL, RRALIERE =AY EES .

Nk — R R WA & B X PSNPs [ SAT R E RN G R, AW Fiidd 45 52 B i 4 i 5
FEO 2+ 4. 8 BR/ZH)SEIUAR R0 I & R Bh B ) . K 50 mg/L PSNPs AT 7 KRB G, R
Gl 5 25 AL FE AL o PSNPs [ YK kiR Zeta HAIENSA040, RSO EE =M AV EEL .

DOI: 10.12677/br.2025.143024 210 JERZIEERTI


https://doi.org/10.12677/br.2025.143024

R

2.23. RESWYBEF TOC S ERNE

VRAR S 77 3 7 1 S A HLBR (total organic carbon, TOC)#E ) vz FI/E T EAEMIR R 7 Wb i) — /N a2 de dn
[13], BEAHLER S R2ER TRA WY& E. MRS TT%2% Suzuki F5[14]F1 Wang 55
(ISR I AT . FE &AL B PR UG IR 5 KA — 1 10 BRI BB, R R Z B /KT o
BeJ, FH 0.2 mmol/L CaSO4 VAR 2 h, LALBRAR RRMME TG &1 HH 30 mg/L EHREWIZ
8 30 min, BiiEIEFRIERER I AL, 5 R EAUKIE SR TR IR AR, BEERANER
200 mL G EAUK AR OIS, (E 25 CHERIEFMA TR 24h 5, 2 0.22 um KIEEEE MRS, i
TR HRTEE, TIN-80CIRTE, Jvja sk T TOC M4 .

AR IR SEIGSCEAR R IR TR, R RIE AR = A0 T 10mg, HHATATE ARG, {§
G E 7 HT{X(HZL10001 vario MACRO cube)lll &+ TOC #&, M SLiiRzE, FASGHENE 3
ANEE.

2.2.4. AIHEBIR ATV EE

IR TR R0 WA 73 W 5B 28 2075 90 K BB R (PSNPs) [ AT NI EAI, AL S 1 Abbasi [FIPA[16]
[17]3 H B 7 iR BC N TAR R Wb : LA 1/2 B A% 2208 FRIBUNFE T, L rpops 2 20 730 2 41 2 H(2100 ng/mL)
FFHE(686 ng/mL)FIFENE(68.4 pg/mL), FRISHL S HEFR . Frig i 3 R FR A (W FE Y4 1000 ng/mL).
AR SRR S HE TR, WEERD N TIRR WY B — R0 PR B — TR 5 W)
R R SLIERE 50 mg/L 5 100 mg/L FFf PSNPs B IFRIKFERLEE, 035 Bk =2k N TR R0
RA RS, HT 7 RIGFE G RERE S EEAT B RAT AIE -
2.2.5. Zeta BB {UFNFEKERIEZEAINE

K F ORI 1 (S0232710 Nanotrac Wave D)X 55 723 AN [R]9R FE A FE R AN TR A 2R 1 SR 25 20 40 K
RLAEEE IR 1) Zeta AT FIZKERLE 0 AT HEATIN € o FEMSE AT, & St B3 0E4T 100 W x 10 min [
Oy Hib L (Uchen, China), fREHERLF, A5 EIREHE 30 min. WS FEF NS0 R %, SFF
— RS IRAR T A R Zeta FALr AIHEAT 3 IRIESEINE, a4 RBOLFME . e R IAEUR 28 907,
SPHTEER 60's, N 25°C, FEANALEE 3 AT
2.3. RS

AW TR TR A E 3 ATAT, R RUCPIIE £ briEfR 2 (Mean = SD)#R 7R, K H Microsoft
Excel 2003 X ¥dE AT HBUAL T, SRJ5FIH SPSS 27.0 4 A4-(IBM, USA) X R AT U4 G i 40 b . AbFE4H
[E R GEi 2 5 K H duncan 2 B LLEAGL, JFEE ™ P<0.05 A BGEENRIIFER.

3. &R
3.1. FEIBEFREXT PSNPs BEIBSSRIE M

TELBEF/KP, =F PSNPs BIFM /KA R R HE A,  HLAEREN 5200 F W ) K SRR I (E $51%
HREBE 1(a), BHSET RZE T /KPR =5 PSNPs 75 7 KN S50 B I RAR LR e . 4
SRR 172 ARG B FRMA, = Fh PSNPs [P /K G RAR A0 R AR B35 4k . PS-NH, P /K & i iz
I3 AT R W H A KIE(E TS 103~10% nm [X18(5500~6540 nm), PS ki /A KIE(EAE 10° nm 4
(1156~1375 nm), T1fii PS-COOH X HIEFAFE(E] 1(b)), J it H A [ 2R T H faf F0ORL ) [ SR A0 1m) 22 57 (PS-
NH, > PS > PS-COOH). X iii#HH7 1 IF A7 ) PS-NH, 7 1/2 BEAG 228 FEMH B INE 2 B4

P BT /R B = FBORE R A8 8 MEAROR RAF(15] 2()), HHELZ N AE 1/2 B 228 R vh =
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RORLIC 27K G RARIE B2 ETHP < 0.05), FF HHAFRKE AR AR ER T @t &, MR TEE T
TR, [ 58 R R i S 35 R W 9 100 mg/L ) PS-NH, AbFRZH, HoPS87K SRR N T 42.1% (P<0.01);
T B BORAR A 58 B2 W 9 50 mg/L ) PS-COOH AbFE4, HAPH/K &R T 17.7% (P < 0.05).
MR T 2B F/KIREE, 1 1/2 BEAG 228 IR [ —Fl PSNPs BUki ) Zeta HAALIILESHEIS A BE 1 TP <
0.05), A1, PS-NH, AbHEZH 5 hnais T 0 (P<0.01), FHH=FF PSNPs FURLIE 1/2 FE K% 278 F I b 2

(A 2(b))-
— PS ——P8
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Figure 1. Changes in the particle size distribution of three types of PSNPs particles in deionized water (a) and 1/2 Hoagland
nutrient solution (b) over a period of 7 days
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Figure 2. Average hydrated particle size (a) and the absolute value of the Zeta potential (b) of three types of PSNPs particles

in deionized water and 1/2 Hoagland nutrient solution for 7 days

[ 2. =%h PSNPs BiRIAEE B FKI 12 ERZEFRIFET 7d EHKERIR K\ ()R Zeta EBAILEITE(D)

3.2. IRED T PSNPs FIBXR AN
FEEERRDPWIIN 12 BB, =P PSNPs ik i) A BB RCRAHE T1E 1/2 B 2 F5 I
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H SRR SN , FP KA RAR A B S N(E 3(a)), Zeta HRA A4 AR XS B NI+ 0
(1 3(b)), VAR R4 T LA E = Ff PSNPs Bk i [ 5 . Horp B SR 2R B0 A B 1002 9K 5 100 mg/L
) PS-NH, AbERAL, HPH/K A RARIIN T 48.6% (P<0.01); 1 R BCRA X559 FI 2R N 50 mg/L
PS-COOH #bFRAL, HoAPH/KERAZRIEIN T 35.4% (P<0.05). {E Zeta HLATZEXHEIIIE T, AT 12 8
BB FRIAE R, PS-NH, )2 PS AbFRZE B K FRF(P < 0.01), PS-COOH AbFRLH A Frf#K(P <
0.05).

Il 12557 1/2 Hoagland nutrient solution I 1/2 57 1/2 Hoagland nutrient solution
300+ [ HRFRIG1/27E 37 1/2 nutrient solution for plant culture I AR R 1/2E 759 1/2 nutrient solution for plant culture
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#: BSRRFIIFEELER(FP<0.05; **P<0.01).

Figure 3. Average hydrated particle size (a) and the absolute value of the Zeta potential (b) of three types of PSNPs particles
after being treated with 1/2 Hoagland nutrient solution and Astragalus membranaceus seedling culture solution for 7 days

[E 3. =70 PSNPs FIHITE 12 ERZERBEFLREYEEFRLE 7 d BRTFHKERER N K Zeta BALE
XHE(b)

3.3. FEIRRD DS EXT PSNPs FIBH RIS

= b PSNPs Uk (1 [ 58 25 R B B A A AR AR (3G i 3G 58, Jorp 8 MRS T B EE A i AR R ZH b = b
R S BOR S R, P34 7K S RIAR AR T 0 A ZH 3547 36 1 (PS-NHa: 48.5%; PS: 41.8%; PS-COOH: 35.4%).
£ Zeta FELALLEXTE 0I5 Pt 2 500 a3, I = b PSNPs B0k (1) (21 58 R SR BE AR 28 70 iy 2 (1) 384 Jin i
R 4).

3.4. PSNPs REHELSER ARSI S D ERE I

AR RHRZH, = Fh PSNPs A BG4 H) TOC & &EIA B E R INP < 0.05)H H =k FE (100 mg/L)Ak
P TOC & &EXA BEEINP < 0.01), BiHH=Fh PSNPs Bk 4bBE 5 2 3805 5 T 14l i AR R 404
SribE . HA PS-NH, 4bFE4] TOC & B IN(P<0.01), M, PS-NH, % 52 i 58 1 40 1 i il 2%
RN E (A 5).

3.5. REDDYhEYREEX PSNPs FIRMRHF N

ZHNTHAME R WAL B ) PSNPs BRI A SR . REWERN TR A7 WY > 2N THA
SRy > HEBRBN TR R WP 6), /HT R #RAR W) 32 EAE 3 PS 1 R G 1 i
R, FREXT PS B RA — S MAE
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Figure 4. Average hydrated particle size (a) and the absolute value of the Zeta potential (b) of three types of PSNPs particles
after being treated with different numbers of Astragalus membranaceus seedlings

4. =% PSNPs BIN AN EHEFEHRENELIEFFHKERZEKR /N ) K Zeta BBALLEITE(D)
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#: BSRRFIIFEEER(FP<0.05; **P<0.01).

Figure 5. Content of total organic carbon (TOC, mg/L) in Astragalus mem-

branaceus seedlings treated with three types of PSNPs particles
[E 5. =% PSNPs SR ERHREMERN TOC (ng/L)SE

3.6. TEEMIXT PSNPs BEIB M RAYEL NG

AETLERALERAL A =Fh PSNPs P IR G RARARE T JC i AL B AL - XK bt s indal 7), Hep
B PEE K N TR AR WAL B 30 H 5 25 1 (P < 0.05). ARTCI AL BRI Zeta HLAZ 2B E B B /N T

TR AEAL(A 8), ULMARTCRIALHE A R RS R, B BCEINARE -
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I 4\ DR WA Artificial root exudates with full components
p
444 Artificial root exudates containing only sugars — 5B
L4 i) Artificial root exudates containing only acids 354

BN LR 43 W4 Artificial root exudates containing only sugars

5
’
2507 WA A TR Z 54 Artificial root exudates containing only acids

200 4

7
3
|

100 4

Average particle size/nm
Zeta A
Zeta potential /mV

504
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(a) (b)
T ANF T REROR AN [FIAL B 2 [AIAFAE 2 25 A G2 22 5 (P < 0.05).
Figure 6. Average hydrated particle size (a) and the absolute value of the Zeta potential (b) of three types of PSNPs particles
after being treated with artificial root exudates of different components

6. =% PSNPs SR AN EIAL 57 A IR R 50 i AL IR 5 17k & RIR K /M) K. Zeta BRATLETHE(D)

I I 4k 7 4H Non-aseptic treatment group I :JE TG A B4 Non-aseptic treatment group
250 9 I 5% A 4 Aseptic treatment group I i 4k B 2H Aseptic treatment group N
250 4 *
% *

200 A

@
S
1

100 A

kA
Average particle size /nm
S RAE
Average particle size/nm

50 4

PS50 PS100  COOH50 COOH100 NH,50  NH,100 PS50 PSI00  COOH50 COOH100 NH,50  NH,100
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(@) (b)
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I G i 4k 24 Aseptic treatment group

* *
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o =
S S
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0
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©

T BSRRGIHEREERCP <0.05; **P<0.01).

Figure 7. Average hydrated particle size of three types of PSNPs particles under sterile and non-sterile treatment conditions
for artificial root exudates with different components ((a) Full artificial root exudates; (b) Artificial root exudates containing
only sugars; (c) Artificial root exudates containing only acids)

7. FRES A TIRAZDEI(2) EATRZDEY; (b) REWRATRREDDY; () RBWBEATRRED W
MNEXERIELEAIRF M =5 PSNPs FIAFHIKERIEZER/N
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>
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Figure 8. Absolute values of the Zeta potential of three types of PSNPs particles for artificial root exudates with different com-
ponents under sterile and non-sterile treatment conditions ((a) Full artificial root exudates; (b) Artificial root exudates contain-
ing only sugars; (c) Artificial root exudates containing only acids)

8. FRESATIRRTAY((2) EATRRDDY; (b)) REWRATREDNDY; RAZEEATRR L)
EXERIEFELIEE 4 =0 PSNPs BRI Zeta BBALLEXTE

4. g

{4 DLVO HHit, ek R 4t ke s Ve s e 51 1 5 00k 2 5 A 34 T e, Hir Zeta HUA
1 FAE R R 15 FLRT 1 268 5 00, LA 0 (R T 2 S BUR R R a0 B R AR Bk B 42 [18].
ARG, SRR IRIE 2 8 Tk ch B R R A HORAS, TAE 172 B 228 S ch U S 3 0 . B4
MG X% ] Re SHEHY S IR N i B B 8 1 (Ca2 s Mg?t KK #0387 1 HLAHT 5 il 2508 55 D) R %
5 Sendra 251917 ML 2 b (K0T FE L5 10T BM LA IR , B 86 130 7 35 B A R 380 i 4 X0 k2 L
B2 BB O R BB A1 . (ARSI, 9K UL IR e 7 T L7 £ (0 T 1095 207, AR
RO W) ICE TR E B OB A A ML AR (SRR AR AR R IR) nT 1Y 58 PS A1 PS-COOH
OB EL T 7, BRTERL A BORa R e o TS TE FLRE 1) PS-NHL [R5 70 Fh M A ML 2 A bR, 3617 L A v
i, SRR e M MR T B K B 1A 211,

DOI: 10.12677/br.2025.143024 216 JERZIEERTI


https://doi.org/10.12677/br.2025.143024

R

T A TOC & & KB, =Fh PSNPs AbFEZ1H) TOC & & 8% & T x84, H5 PSNPs iK% £ IF
FHOG, FBHGR IR e T 7553 58 1 B B B 3G AR 2R i) oy b B . For PS-NH, X 43 W )R TS ) A2 gk
1B H 564 2. 35 (PS-NH, > PS > PS-COOH), 3 1] BEJ5 T A A% 1 HHLfif 40 K J0RE 25 1 1) 238 9 —— 4 5l =
T RS e P L R P £ ), AR S O O A AR I R I SRR B L A I il iRl R AR R
TR B AR AR 2R 0 W & R SEIR R W], PSNPs 1R FLE 5 /0 i) & & 2 3% IEAHC . Sun 222156 F 4
A I 58 5 W A A7 AT R 4K PSNPs W SEE0 A B, 5 ARTIF 0 A 1 L A SHSE D] 50 M o i 412 13k 73 WA W R TS )
WLGAHEEIE, 487 T WA R0 RORE - HE A BLA IR G SRR 0

IRTEFIE AT, R4y MR 23] [24]. &IEFR[25] [26]. B HLER[27] 28]« AEWTEE[29]LA
FAKFEFB3015 LR RARDWMIFE LS, &N BAARRIThEE, TR R 5w A
SRVEFINLEL, AT FIM G TR AT E . 2200, ). BRR(HRR. MBI, SRR ey =28
NTARR D WIIE R . LIRS PSR A FELL%T PSNPs R MEREVE I i 3, 4o b4
PH A5 L FAN S BRI B A . 45 5 R AT04T, PS 1 PS-COOH [R5 fit FE Mk 7E BRI PR B3 R e P4
W, 1M PS-NH, MK IE R AE Rt FRE. eHUAENT, BSR4 2 0K5) PSNPs BRI FE ¥, i
A HURRE T A 6 ESR P AR HIE T . Yang S5 (3 1]IARGOKBURIAT 78 s 3R PAT IO : AT IR 1A
I AgNPs AL AR BRAIK 41%, 1031 &) Ml (e 8 SRR SR 10N 63%, ik — B VEE 1 iX — M. Ibah, T
S SIS BoR, AETC A AL ER A PSNPs SFIK SRR BN, RS A o ik Zo0) [ R B g
RIS N FEH o R B [32] 56 T kS Ve W B P B SN R IR R AR 44 T & B R . SRR o IR 2R
VIR B R FORG 1 23 o3, 33 1T 368 3 47 B R RS A R 90 K S A 5

5. &t

AR FIRTE 7 R AT RIE S B IR BE X ROR M5 9K SRH(PSNPs) A1 SR AT M I B o 45 5%
# W], PS-NH,. PS Hil PS-COOH =M 4 KB RIAE £ B 1K hRERGE 7081, EAE 1/2 B 2B Rl 2
BEREEY, HERZIRFN PS-NH, > PS > PS-COOH. i MMIE <, PSNPs #/ZM 50 mg/L 1%
100 mg/L I}, Zeta AL LR IR T2, R YIRET IR 1 S FEBH 85738 50 X J2 48 A Fa A
JiF RSO ) 555 LR 7, IRE AT RIS AR .

R ER WAL RN LI R : 50 mg/L §& N, PS. PS-COOH J; PS-NH, ZbFEZH (1R
G3 U AT HUBR(TOC) 43 73 B 36 B ZH.(1.03 mg/L)FE Tt 85.4%+ 66.0%F1 331.1% (P < 0.05); 100 mg/L I} 1
BB KE 200.9%- 165.0%F1 606.8% (P <0.01). T HIEHER SBRIE /BN TR RS Wk R,
RIS KIS PSNPs [T 217K & ki A2 19 16 9 PS-NH, (18.3%) > PS (10.3%) > PS-COOH (7.8%), & HiHE
I T BE LA P 3 B B R ORGP AR A R, TR 2R 4H i Rk 5 PS/PS-COOH (13 FiHE R 4
R, A, TR KM PRI R AR R M R IR 63%, MRS ST R AN R A Y8
Tk B I ) 3G 5 LA SR AR, 55 R YR I B A T L 1 T R
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