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WA HLS fb 2 4B A5 W R AR R A TR M I A B DG R AR T 1S AT AR PRSP N AE AL o HS A2 AL AT AN e P 8 45
TR H AT 4% 57 . HS S R SRR BT AR & & 0 S H - ATP {5 A= 78 1 i o A 220 B2 DL B SR v 1 R 1T Y
B VE SRR YR T TC R WSO 3 HS HUA J8Ba0E M A AR PR (2 A2 4 18T (PGPR) 43 W)l HS FI R4 53 15| —-3- L R
(TAA) BE RS TS A L 5T JBE HY— ATPase , HS 38 B Y A P IR 0 R AT L (R AR 2B R & s HS Sl A A5 1507 NO YIS 40 i o
H'=ATPase, 3 I HS 5 40 i /E AT P2 A2 9 TG P (ROS) , HS 3l 1 NO AL AR I 17 411 P ROS a4, AR R & B I A5
AR EHRVT T HS A= BRTEE 55 4k 2 2 0 AH G, Forh B BB —COOH F1—OH FE-PE 07 s 7R T ERIE A HR T-15 32, LA HS 5%
IKEEACT i 5 HS A2 BIE PRI G o RSk HS R 98 AR 19 8 5 7 TIR ABTSE HS 3 T 4544 WTAf 45 A BTG PR 9 < PR 45 4 i
17 T Y LS 55 M PR 155 Rl 8 22 ) 194 38 SCB AL 8 705 HLS Xof 448 B P 490 I R e o A5 A DG 356 TR 3Rk 3 1 L) o

KEIR BT ; H'—ATPase ; 2 2 161k 5 (5 NO; BRI 5 3 TR 5 SR /KB /K
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Progress on the physiological activity of humic substances and correlation with its chemical composition

SONG Ge"?, POPOV Alexander Ivanovich?, SHI Feng’®

(1. Sino—Russia Institute, Heilongjiang University, Harbin 150080, China; 2. Institute of FEarth Sciences, Saint—Petersburg State
University, Saint Petersburg 199034, Russia; 3. School of Life Sciences, Heilongjiang University, Harbin 150080, China)

Abstract: Humic substances (HS) are one of the most stable forms of organic matter with in vitro biological activity. This study reviews the
chemical composition, structural characteristics, and physiological activity of HS and discusses the internal mechanism of the physiological
activity based on the relationship between these aspects. The chemical composition of HS is uncertain, and the supramolecular structure
model of HS is currently generally accepted. HS promotes the absorption and utilization of mineral elements by promoting the formation of
root hairs and lateral root development, activating plasma membrane H'— ATPase to generate favorable electrochemical gradients and
chelating mineral elements with acidic functional groups. With hormone-like activity, HS TAA secreted by plant rhizosphere growth—
promoting bacteria (PGPR) or HS autologous component can activate plasma membrane H*— ATPase. HS can also increase endogenous
plant hormone levels and promote plant growth and development. HS activates plasma membrane H*~ATPase by mediating messenger NO
to eliminate reactive oxygen species (ROS) generated from HS-affected cells. HS mediates root development and morphological structure
by regulating intracellular ROS homeostasis through NO and antioxidant enzymes. This study additionally focuses on the correlation
between HS physiological activity and its chemical composition; the role of active sites such as —COOH and —OH, the electron transfers

of quinone groups, and HS hydrophilic—hydrophobic balance are closely related to HS physiological activities. Future HS research should
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focus on analyzing HS molecular structures, clarifying the “common structural element” with physiological activity of the cross—feedback

mechanism between HS—induced intracellular signal transduction pathways, and revealing the regulation mechanism of HS on gene

expression related to material and energy metabolism in cells, aiming to provide a theoretical basis for the in—depth study of HS

physiological activity mechanism and agricultural applications.

Keywords: humic substance; H'— ATPase; hormone-like activity; messenger NO; carboxyl; hydroxyl; quinonyl; hydrophilic—hydrophobic

balance

J&5 54 5t (Humic substances, HS) J& + 3 45 #1 Jit
(Soil organic matter, SOM) i = 2241 43, i SOM & &f
70%, 7 + AT HLAK B R 80%!", | IZ AF4E T H SR K
T AR e UL R g TR . SOMAERUE Y
FATF (8 58 Ak 4 OB A 2B E 2 5 4
TR, N AR Ty R FRAR M B A AR
HS AL 22 2H AN E BE I T4 IO GBS 5 AR I 3k
YU I I A AR B3 25 A 5 TR 2R TRt HS T8 ™ 4%
TELE B A0 27 2H 8, 40 B O TR IO P, (858
¥ HS 43R 3 26 I T B AN TR (14 B AR (Hu-
mic acid, HA) , BE¥ T80 3% T B2 19 & HL R (Fulvie
acid, FA) , BEAE T8 T 1R 19 #H B0 % (Humin,
Hu)W, SR, 4328 5 1 0 4243k HS Ak 247 S Fl
ST ESEE R,

HS BF 52 A7 35 200 47 (4 17 58, HE 8 5 AL A P X331
TG AN b gL B R AR A AR Y ROy T R
RATEEYARSL , = BEE & BEEFE & U YA
W F R AW Mok, 388 hE A A P RS2t
A7, 2=y Fb [a) 7= YRR B AN L Nz HS B 43 Hi: |
HR Y Z R JE IR BT B9 P B iR AR AR
TE ST I S 2 PESE BRI T X HS 43 4548 1 TR ADE
G, HS A FRAE TR A — DR AR T A S F R 1
PR ARk BOR B 2 1Y 7 i 78 HS A 3
5 AR A B RS S S5 AR e Bl T B
IR R A, 22 A OC T A BRIE PE AL A SR A 45 R TR
PSR BB B o A SCEE A B RIE A IE R | 25 ik
T HS A2 2 SRR S5 A R AE L AR BT M B AR AL
il FFERIT T HS A2 4 A A S PR A G AE L B
T HS A2 BRAF RO R AT ST B Al iy A B v
Z%,

1 HSHLZFAR AN F4FE

+ I AAE 2 Z R R R G952, e Y
BE R B b o gy, L e 2
JEFEACAE A PO T 09 5l S5, HSTE iliis 1%
SRR MBS [IAETEAS TR , WA S5 2 A1 U . 22 B
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Ui A F AR AE . SR AR SE A T RE AR U 45
25 520 HS 2 h DU 2R AE ) 431 AR YN =
B 1R T 48 4 5 AT B, TR 1) HS AN 2 Hif {4
3 F-H TR B AINRD T2 BT A AT B &L T BT B A= Wk
N TE T Fek A2 A L) REsk a4 6 7=,
HERBIE R T HFAT I E SR A &, 28
N HS i 5k o HS A2 BUEA AN 8 P AN A RJA
HS A R A [A] 43 - HS B Bl A & AN R R4k
. Toie HS R IR, HS & 5 11k & Y R A7AE —
RN FIL A, R 1R,

HS EZ M Z e ALk & iR e, =&
B S50 B R IR 22 Bk R i R0 O A P ik
BEHLA AL (R G  EKAE A (CAnyE s ), m—m, CH-
) LT B8 T SRR R 4 SR A0, Ste-
venson' "4 ) T 28 ML HA Z5 #1554 | B T 05 A& A B g
T Z5 48, i AL 45 22 IR iR KA &9 o Orlov S 1A
i HA 2514 B0 A 3 AN AT K il 05 B A% 0 B R 45 4
FURT 7K A 00 BB IS B 2 RN 2R 11 5T 55 20 ) A1 [T 45
) BEAS KA1~ G5 K6 PR T I A s RN 455 4 5 A T AR
IZIE R BRAS A R HS S AIA It R M A ot (H
Ttz F R R, IS HS 2 5 il 2
ML 4518 o Popov & A HS & H A N Ei /K X
FANA LK XA B AR 254 o Dmitrieva S5 A HS H
95 75 PR IE T B 2 AN, A S AR ME SR AT (% O \S U NETRE
JREER M FE ] . Nardi 8HA R, SR SE 7K X )
PRS2 B, NERG K X AR K 4. BT
T AH EAE AR R 55 , AT R FEERE G 7 25 HS, 7EAS
[ pHAE T, A3 BLIR b B AT o4 A8 S 7K i K P, i IR
JE ARG R, 5 10 TR il A (] B /N SR A X S SR AR
VAT BE 23 BOBTE UKE o, ISR AR R0 43 i T R 23 TC R
Hi HEAT SR S AR 2 A B B A 75 R B 5 3%
3 85 1 v AR HE BR800 X 43 R A AR s e, R
HS 7EMIk pH T S EE I I S 45 5, U R AE = pH 5
TR T A AR BV R I HS e AR 25 A A 7R
R T BB, HS #E 4> A5 R B AR B TR i 4
%o HSSEPR b2 AN [F] 231 R/MEA AL A S5 F Y
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Table 1 Common HS chemical groups™

WA Chomioal groups #EHR B Schematics 1% ] Chemical groups 45475 T P Schematics
J& Hydrocarbon H, HE H
I(—:I /L— CH; Phenol H(lj/c\c _ oH
T I
82—c/ Hz HOSS, ~CH
H. / H “
—cC
/
H:C — C
H,
fift Quinone I(—:I o S u
) C
H(r/ \(r/ Catechol H(lj/ \lCl/ OH
HOS S HOXy
i 0 e ™Son
H
i Sugar 0 H
HO C
~N L.
H?/ \(i,H \OH
CH HC
PN
HO i OH
OH

YK R 4 T4 A A . HS A 4T 45 F4 e R R
— ZANEEA TR, 04 T T AR R R A T AR
o HS W R AT RAG WA RE, Tk HS Wk 43+
2R AR DN 5 42 AT AR [RIRE 46 HS Fil Fe 2§ B
Vst FE , Fe & REAR , HS 40 1 A HEURBUB 451
Fe Gt BG0, HS (4 i) FHEBA 00, R Ik HS Hil Fe
BT HAE S ECHS MRS H 0 T HE-S W AR A AR 1 il
R Z [ RS2 02, BFIEUESE , B Fe 15 1 (114
i, HA B 5 Fe B 45 &9, HA 20 T2 B (%, 5 Fe
KA T FE HSH R E50 1) B /K 8, 38 1 HS 88 2
R LR RGN £ XN (ER AP 3 hred d o S = M 3
S5 S HS B 4> F 45 A BRI Piccolo™ M FA
T SUNBNEAR T8 G, A S 2 b E R
TS FA 7EAE A0 pH %W - FE 40 BCIRAS |, T HA
FE R HK LAY (R H EAE g 5 R A2 [ Bk
G A, T K AR AR TR AR pH
TR T . Cao ST IABF SN, HS HAT KR4
WKy T (BT LR R DL A i
W5 PONAELE M RRIR G5 MR AR . HS B8 20 T S5 M0
TEALHE C=0 & A1 7E = B B D7 A Ak & A ey
iR R YRR Wi TGAL & W TR 2 A1, DL R C—O Be k4t
FOAEAEDS S HS 0 [ R A I PR B R 55 B8 7 2 0
FEAEAT R, HS K% 4 76 K W Wi 2 BROIR 45
g2 FL A g K HA B 1) 4§ N, SR 7K FA 5 ) 4b
— 600 —

TRes, HS A>T 45K i TR AR TR A L
L, It bl 25 A ALY AL AR IS (] AN TR, DA B 4 35
P TR 8 ok AR 1 EL A R IR 25401, HS 7E K%
TR R 1) P R, PR Ak (A T
i e s ELBR A T, AR A R RN S RELL AR oo
FIU IV RE ST o HS AR Rk B 40 S s R 3R 5 W AE 23 [
G5k FAEE— R R R AT B 4 e HO A R
il )RR E P |, B LA 3 A O A S 0 [ BT
PR SOM AKCF-FiT I HE 7 .

H i, 8 204861 (FTIR) G LR (NMR)
DL B PR RS 535 - TS (Py—GC/MS) S8 8 R
REEHRAIL HS Th2 20 s A 45 40 55 5 i 5 2., 8y T
SR AR TN VE PR, HS 231 N 7 A B SR 25 0 i
KW, HSYER RRAAEN =TI, Bk T i
VT S R Ay T A R SR M R AR i AR
PEANOS T HS Tl 2 BUF 43250 2 5 IR AF e TG 2
G, iR O OHS S5 5 k27 20 i i A 5
PE o AP SUE HSTE BRI 32 B2 sURE, A5 K T RE
BT HS 55 B W BLA3 , 10 A1 5 RIS BT B T B Wi 1
SERPO, BN B TR HA FTFA 09402 B4 AE AN )
SR Z VRN 2 2 AT TSR] e 0 IR R T B 32 A
B REYEAE 2 (B A )R f, DL R - HE AR
Be A5 R RS2 BT AT 3 S PR 28 AR 2 5 i AR Ak 2 1 T
(W55 75 B8 ) FICHLAL S (BRI 53 ) B0 Fl i, FF
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FHS LA A AL . BFFE IR TESL , 4 [ A Ak A
BRREH HS B AN, HS A9 4L RRECR BOJe 104 1%
BHOBRIL B B A AL DL R AL BE 400 AN 3R sE
K2 AT FE R BOR [FDR R HS fha 4 o 22 5, i
M6 1E 0 HS 5HEY BAENLH Y 22 5% . @HS 7 F &
TATAE “SERBAE” . HS S — 2R i, 7Rk 2 4
SRR )y T S BTARY R TR . s fb b,
(18 1 A S A AN [ 1 JiE A 4 o (45 3h 4 A 90 ik
AW Z 0, R A W Kleber FEH —H A
B AN A, TR AR BTG 2 — s B 5
HoAth m] L S BT WL A3 T i HLAE A R ST R
FRR AL F A BRI LB TE 59, DA AR e
Wy e Ak 22 S5y | B HSC SR s . Sk 2
S EER AR 1 — 4 . B TR BRI AN HS 1 5
TR, B — TR B gE M e B0 IE SRS
Gh,JEE AT (CVH L 0) FR T B il A1 A6 0 5 B
B, AN ) 398 HA R FA FEXFZERI0Y E SR I il 7 20 0
A SEAEASTE FAT A 432 167, (H 22 80K HS ¥ o0 H
AR MR A 2R S A R AR R AR B W B 2
RAYP, QOHSIE M E LR . HS 15 M
T HS T ik 42 Fk e ML A & 2k . i T HS 5%
JB A N A D IR AR S5 S, HS 194 4 B0 455 # i L
A2 9 i ELAR AR 0 e T A A e A P 0 PR U i
Y5 — , 3k HeHR R HS A W4k 2 BF T 0 T B R A
@Hu HA FIFATE ST . HA 76 A 5 2 8 (e Al
A WA RIS TP HE FA TR AR R T FA ZERUE M 22
iy LS RN B R 22 By PO PR S . Bk Ey )
RESZ 0 39 P HSTE AL, (H LA AN ] L 3 v & S 3
ANk AR, &g RS S, A0
FEIN R HS 2 B ) N sh ) 5k B W TE S E I E R T o
FETE B 5 A MR 59, A8 IR AN AR, 8o 1
RO HTE AR TC A - R 21 HS , 1 HLHS A
WRET Y AR S AR RS T, B IR
P T —F 4 1% Z2 R B (Soil continuum model ,
SCM) , ZABRUKE HS FH k28 4 20 AT AL A 40 (3% 2
AR IR f 0% AR 17 1 g AR 1S A S R L H HS A
FEAER S 1 RAF R 22 AR AR R RS 7
DRI FNMEIE PR 2 5 T8 AR 25 40 1) Sty 1 T T
HAT BB HS Ko7 MBS T R 5, B AT R
ARSI 2 T 0, T R A 002 T S e, Y4 -
H1 SOM F) %% AL 18 31 - AR ZS (SOM B 4 A 25 44 2
BOAAF I S Ak A AR 3 R A R A ek 1S i A B
BRI . 7EIREE R AR RIS BL R, SOM
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ARG R E B OPIR SR AL . HSHEA A PSR TE
LIERG R RAEZ P IRE, b IR A A BRI T
HS AE WAL 2 A TR AWTSE , SR T IE 2 HS Ak 2 4 F B
P i Z2 RE L O T S5 M 0 5 2, A ot LA A
Y- 13 R GE b RS R RS S RIS IR IR

2 HSHEBFEMREERIE

HSE R KRR E 0 T & AL G, 2 AR R S I
ROE M H &Y HE N EIIE 2 —. HSH
DA o 4 R - 3R A A FL B R R YT - SRR P B
W e AR ) A K R E 1, HS AR 3 Ml L
82 7R AL A R S I AL 2R M T RE S B S S A
JIL PN A A A2 T A i B A R e A E
AR AE RS SHS% by 4
K&AH. HS#E LR a bk R 548 Mg FAE |
VEMAR ) E 55 00 B IR, TR L S AR S - 5
HS & 3¢ & 054, 15 HS AL UE 5 37 W) 5 0 B BN
B, VA S 589 5 40K R E A S A %
RSB,

2.1 HSRHH FRITEHI R

FEPIAR 2 REAE L HS , AN [A] 431 HS R M RCR
ANT] ARS T it HS AR AR RO B 12 HS AR A2 fi
HERD R AR R F ™, A X R A 2 AR R C A
B AR AE 2R, HS 28 H A S R RE IS L UEAR BB
BRI AR & B0 38 AR 2R % K 4 B 3R T 2R A IR
WAL

HS A 15 4 240 B X JEAIL S 77 00 R W=
N.P.K.S.Fe .Mn.Cu.Zn % . Baldotto ZE5HF 5% & B
HS {#i 3% 2 (Ananas comosus) M F N.P.K.Ca fl Mg
sy AN 52% 71% .50% 58 % F159% . HS 5%
M A7 40 6T 85 1 (R S B R K, % 3 32 HS SR R Fn vk
B HEAI AN DA R 85 77 BR B3 20 43 R pH (L 25 52 1
Kim %551 Hita 2555\ 0 HS 18 1o 42 55 3 5 E P iy
i P i AN X S5 G 2 A R AR P o g R R A
YrEREE SR EE AL, Vaccaro FEHY
BT ORE R (0.1.5 mg- L7, BLC i1 ) HA X £k
(Zea mays) Wi BACH AL A AT, &5 5%
B, 1 mg- L™ HA A I &0y 1 AR R £ I i 5 %) PR 22
AT E S mg- L' HA PRI H G4 K, 1 mg- L
HA Zb3 5 ol s o 2 3 o 28 I B 7%, fil
i 18 S5 (NR ) AIE Tl B i Rt (NR ) 395 40 1) 36
10% T 12% , 4% 24 Bt e 5 W (GS) FiT NADH A5 i 1
A AR A L (NADH-GOGAT) 1% 14 43 3 48 it 11%
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F164% , T iffe 25 24 FE R KA 2412 (Asp) 75242 (Thr) |
SR @R (Tle) N B (Lys) & 8361 10% ~13% ,
PRI I HLA 3 2o 386 o ] 3 ok 2 1 i N 2 R B A
PERS R LA . HS BE A5 42 JEAH P X NOs A W i i)
o6 H AR BL T 58 4538 AR — o Nardi Z8%1A Ry
NO:ZE 15 4t B 5t 54K 5 19 )& H'— ATPase 5 47 1 i H
HL P27 A 3 AR B IBC , T 2 1 R 2 A A SR IR SE HS 5 1
AR A NOSHE 12 26 P NOS IR IS 8] A A7
FHOEHE , PRI HS X NOS IR IR 52 0 AS S B 428 52 1) 1%
Yy 3 Sl R e R IR 2 pH L R T
HY/NOs[R] [z '™, PG 3 & 40 i N B A A% IR Tl il
L IR FFICE o Urratia Z5OWF 5T IIESE HS 7] {2
FE A0 0 X P oC 2 AW, 1S 3 13 T B 4 I8 A 5
iR ER A ELAE R W AR B - e AS TR P i R R 5 7 A ]
HIEA . Gerke"MFFTENIE T FiR %516, HS 5 1E
R L (P) 3 1t Fe (I 2 ALCID) BFIE L1 26 & 10 3
WAETE T e, 13 HA 2 YRR B P C 2B K
HA-Fe(A)-P & &%), Pl LLid i A HLIR B & 1 5
HS BRI 45 387G , 32 i A= ml R . KO i S A9
i T ) — Y B S, R AR A A0 A QAN AT e
JUE . HSHEHEH 40 i X K W R, 7 FH AL —
J5 T ZEARLAH L% NOs By W S % 4, , B H'—ATPase TE 2
PRS- 7= 2 A ) F Ak 2R B I fE 0 K55 32™, o) —
J5 T Kt 0] 5 HA 48 &0 S A EAE T (Bl T 1h2r
(R v B 1 1, &2 B A5 A i R MERRAIG, H AT HA X
KW W32 AL 1 A B, A7 TRt — 2B o

BEAN  HS W4T, o T 450 R K X RS
K DX REAS 3 5 HS 5 200 Jf S %) 2 R, 52 M 40 B 1
BIEME R Sl A A IR BT BT R I . HS
Gy F S5 R R PE T RE T, RENS S flE JC K (W Fe
Mn. Cu.Zn 5§ ) U A G, 6 70 1CRE 0% Bl A ) 4 i
WSO AT X, A1 40 e o) A ot e 28 A IWRMAC R
WFFEUE S, 438 fifei S0 R (U1 Zn M, Cu 55 ) 7 it
B, HS 7 R B B S T A SR S, HA fE
PR Fe W ISORT R4, JLAE R ML 2 HA BB 15 5 4
fih Fe B4 Wik JEU T A Fe? 5% iz 26 11 3L R CsFROT F
CsIRTI W335 , i H HA 41+ 2 %5 (—COOH) Fn g}
B (Ar—OH) REWE 4% & Fe™ , fit JF Fe B9 W Wir A1 4%
170, HS Wn] M Ry i2 4R, S 5 AN
A T 1 T2 i
22 HSEBEFEM

HS 83 R E M — B ARSI 98 A B G A a5
WFFE R IR, AN [ HA FIAR VR 05| -3- 2 iR (TAA)
— 602 —

(107 mol - L' A1 1075 mol - L™) #4 fE 9% 15 S MU AR 18 4
PRIEAR BYAREC , 00 41 B BT H'—ATPase JRIAR H -
ATPase F1 H'=PPases® ™, TAA M 1 4% H5 ZL K DRS: :
GUS TEXF HS M 1o BF 58 H L 3iE 52 HS 19 TAA 16, SM R
Jiti i HS BEWZ 175 T DRS: : GUS 7N AR Hh fif) 2 18771,
UEAh  HS X TAA VR R 2 73005 BT i SR
HS 8 %5175 5 5L 09 TAA 0 )37 35 R TAAS Fl IAAT9 1) 5%
ik, I S T H - ATPase FY N 2A7 . BF5E 2B, B
T TAATEPESN , HS i HAT LA R M0 = s 1, ol
B R (GA) A 2R (CK) MR (PA) T,

HS AR R B & 2R ER A R 45 e 47
4L, Canellas 55 HAH HS A S A S HYIE .
Ui B9 A 4 sl B AR R A0 AR B Y 42 A= 40 BA (Plant
growth promoting rhizobacteriam , PGPR) J& 3 2 >k il 2
— o VEHIHLA & PGPR 23 W5 14 A= ) 15 11k /1N 1 (A
TAA) L3 AE HS 143 T 25 H B /K X, FE AR 22 0 6 1)
AR (FZIRATEIR ) 7 HS W 4> F 450 , TAA 55
BRI SR A 1 40 B B Ho— ATPase , K5 41 HY
AN AN H 2% B T T AMA pHL, 006 T 40 i R
FATICNE , {51 4t HLBEAS 2 A MOAR R MK . HY ST SMAC 43
A H B 5 108 52 ) 5 ACRIME | ARy =X R A 240 B
T 1) A 30 B2 s O e A A, R ML 11 177 p
/No HSHENMRBR 155540+, e 5 - ik
PIREr R RIEAR R A K AR . A, HS IR RERS
40 P UEAE PR B9 7K, Elmongy S8 AN [A] ¥k B
(0.0.5.1.2.5 mg- L") HA % il £ 4 8% #£ (Rhododen-
dron subgenus Tsutusi) JME R FE 5L b, 45 R W 1
mg- L7 A12 mg- L7 HA AL PEREFE 56 dJi AR K ARER
A AR R B S BN A N VR E TAA R GA K B 2
Fhim U EERE TR B (K5 T7d), 1 mg:
LM 2 mg- L' HA ZEF TAA &40 %8 72.57.70.21
ng- o (BEJ ), GA T Fb X BRI IN 56.6% F1152.5% .
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Figure 1 Auxin-like substances present in HS in active form
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Figure 2 HS activates the cytoplasmic membrane H*~ATPase and related physiological metabolic pathways

through messenger NO molecule
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Table 2 The correlation of chemical composition, properties and molecular structure of HS with physiological activity

1 H Ttems HSH#1IE HS specificity IIRE Functional effects 272 ik References
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Figure 3 Redox cycle of quinone
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