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The Impact of Temperature Fluctuations on Fruit Quality and Loss

Rate in Cold Chain Transportation of Tropical Fruits in Hainan
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Abstract: Hainan is an important tropical fruit-growing region in China, with core varieties including mango,
lychee, dragon fruit, jackfruit, and wax apple. These products are popular in both domestic and international
markets. Cold chain logistics are crucial for ensuring the quality of fruits during long-distance transportation,
yet temperature instability remains a major challenge. Such fluctuations can accelerate fruit respiration and
metabolism, cause chilling or heat damage, promote microbial growth, shorten shelf life, increase loss rates, and
result in significant economic losses. This paper analyzes the mechanisms through which temperature instability
in Hainan’s tropical fruit cold chain logistics affects fruit quality and loss ratio, exploring the theoretical
framework and loss pathways associated with different degrees of temperature fluctuation, while drawing on
temperature control practices from developed countries and major tropical fruit exporters. Based on this analysis,
the paper proposes targeted temperature management optimization strategies to enhance temperature stability,
reduce losses, and improve the overall competitiveness of Hainan’s tropical fruit supply chain.

Key words: cold chain transportation; temperature fluctuation; tropical fruits; quality preservation; loss rate;

Hainan

s HEA : 2025-08-14 REHEEA : 2025-12-04 $RFIHHEA : 2025-12-12 HARHEA © 2025-12-22
BfEMEE | huangnannn@yeah.net
SRR ¢ . SRIEVE K S A S R R B B T B SR RS D). BRI, 2025, 1(2): 1-11

https://www.brilliance-pub.com/xdkxts



RARERER

2025 FEE 1 5 2 HA

515

Hr R PR E AP KRR & i >
BEHHZECE IR ~ i~ KFER ~ g  EHEHE
B - TR H R T
S R U SCR AN PR > BV KR ER
R AHUHE RS > R E AR
HERp L ~ TERFRINTS B
B PRI H B Ry B AR AE -

Y R K R R PR AU T
HIIZOERED - FHEADTIERUR - (E2rY /2 HRE 2
RERF R BRI TR R WM IR T AY 15% -
30% FEFIAE 5% - 10% HYEARIKAE » JEFE RV
IR S B e TP A R - %
RN OR A EE A e~ 2Rt mF
AR R = ST MR ZEH - R
IE R /KRB B S B PIRVRISE A R E
N2 AEEEHI(ESE  TIR(ESE ~ RO SRS
BREE S H IR RET R R

mEHA TR E S L E R PR E IR E A
ELCHNERR - Bl e EHE - (et
VI R BRI R - URIRE R’
MR T DR R - EHEREORELE 10
CreAls  EREEL £3C  RHMESH
HEPE LB - s RUEE s
IRz SR FE 7K R, » P R T PAY P 1 K
HIGEEN e - (EH PSR B 1-3 Ko
BB IS NS e e - B
EREINE s S IR AR OB TR -

BRI NeR R BRI 28 % B T 1
{EERCERET > SRR SRR LB
ZEMEISTEEIES - B ERERT - KR
LTt S EHe S SN AN EC (W D i ey
3000 AH - EEEIIEYE 3-4 K HiEHS
T S e ~ #ES ~ AR EL T % - T
LR B b S AR B AR - RATRSE
o R B R K R B L B IR R AR B
B el 2 E i E TR R e T
RPEE LR > B RERK R AR
1~ BB TR B R A R (E (E B

S
BFE °

ASLDUR TR KR BT - oy

https://www.brilliance-pub.com/xdkxts

Uives 3ot N EDAEUE SE S RV e B
AU (S - (EERININ S e A,
fe e R A R R R P B R B L R
Fo BBV KR % BB HE R Ay S ST 2 F R
S

1 BRERTKR 2 RN R
AT

TSR ERRET 2FEERER
WHSEEKRES S B AGTER H S8
HERABUR S /s R AT MBS it R e = > 2V
KR EFENHERE  BEEASNTEERETR
2023 FERHBETKRMEERZCN 470 B
TR~ FR - OKBERAYE HARE R 2 B RS
W BRI AR B IR EE R Y B U AC H N
FEAKRKEBAK=A R=A  FEEEER
FEEE S E TS o i CR R A (kR FE A
7 -

A YR R S B K SRR i e S
TS EERNZL > B E R > SHERER
E AR BTy B R PR 0 B DR
v G T N

A S K T AT B A

REEBE M R A

AR iRV 0 TSR
BERER > 2023 F2HAEEEERE 2500
B > H2HEPAEL ~ = an R0 - 354
Iekih = B2 S S RE T 0 TR EIE
e Rz EEFIEAR - A/ DK R ER IR R BRI
TIREE 0 REETERL  “PRUIRBIEFTES™ AU
BALRFRE -

ERETE e SIEE

R BB R K R SR RS
B TSRS T S ISV S E AT o
e B RIS T REPARL A4S EHMNEDRE
TR B > BERERFEORE B
AR E 0.3 - 0.5°CY s BB A B
AMERERE o CREIERIEEEE - LIRS
TEHE R IR -

BT R —



Vol.1, No.2, 2025

Explorations in Modern Science

B R B KRS R R A R4
—THRREMNE - AEREZEE S EREE
RIS > P REERE > B ERE
R 12C > SSAMRFERCERE 10C REKERH] - G
ZHGERE B EEIRIE S - BRI
TE 2 B B R WO TR R T

KB R A B KR RIS R IR

e L 3 P BB 4
A BT RACRAE TR KR 8
SRR R - B RS
R ARETS » PR S R
SR (A S D TR -
GERATTT = » SRV KL BT £
Bt SRR BRI R © R
WK R EELL IR R EE - %
GEITF A6 AL RE B PR
B S ES R MO (T
SRR LB -

2 MmN R I E A

PRV K R PRI AT R e B Gl
HERE o eI A ZIBARRR - AR R R AR
BB - 1B AR A E e A2 i LR R %
UIARRE - A EERAi L TIEZ — Rl iRE
AERCHIECR PR - AIHIA D ZERYHE - T
ERERPHETEER - HIRERSRT R
PERLIEREREIR ~ HREIFSRIRIE 2R ~ st
TR E) - NRERFRESNZE > FIEpGERR
SO EERE) > WA KRB IS Y 2 -

BEURET S - REPRGRE B2 IR
BEEES T 513 AR FEEIE - A
WA B TEORFE - B (R HERZ AR - JEk
5 ERRRE I EBIR - R IR RRE K -
SHERABERE ~ FTRVERCL > RN e
ARG  (efERAEE - BEETAERRE
AIEEA: TR A BEIRE S = =K BV
KR FEHR A R T Figl e ABH B A AT P it
I -

o FERE ERESELLT - BRI BV KRR
REFEIR - FEAE 12CLAT B B R i -
RAKK  BARENR TCUUTERREEELK

FROINPERS R AHAROE - & AT RE AR E AT
2 PSRRI e B - AiEE T
W - REEV Y E B Ry (LRGP - 5158
Piftes » EREERIRERE P EEE D
INE - AMEARIER BERERET] - Wkl
e R FE T S -

mEREENE P IBIRERE > KIE
7R B 1 AR AR 2 IR AR B 40 > IR
EHREEMEE BRI > BRREERSL
HEFAH > SRR LR R R AEHEY)
RN ERYE - \HERE  PENE
HRERZEE -

PEPI ARG » R BRI 2 o
YIRS B P R ORI
Ve A RER (15-25C) BF > SRIEHRE
A KRR E B A TR TS -
R Sl m S HIFIeE - BT sE
DRI R FE - RS Ui & UM B &
sePE B BTG - B RS R E R E R
FREEHT -

g BN K RS2 R R R B B R AR R

B R M OBUKRAER ~ KEER ~ =
F o HEEREEEE BERERIEEYR - &

FECISERY ~ AU ~ 2R s & 2 O]
TS > EEERET TR P e RRSE - H
et PR N BhEE ZE] 2-5C 5
& [HE e ISR R E G 2R - JERIRA
RIEGROE T ol —HHIRERGR O - RER
FHEERRER > AV EIEE E R a2 A
HERH A E TR A EE DL -

LR B B e R A K R E Y
FPEEERE - R e B SN S RE
ARASE IR B 2R - 4Efp R iR e W O Eh e
[ ER R RV KR 2 G R P iR a8
ORFFRELE D EIREEBIHIIZ TR -

3 KB R AV E R T
i

3.1 JRERENEEIRRATHERMAELR
AR RN A T > RSB SR IREE

https://www.brilliance-pub.com/xdkxts



RARERER

2025 FEE 1 5 2 HA

Pl fEroRRam T - ERERR R R B YY)
HigE  Be@BSEAEA LN ERETE
REWE - BUTKRZ RE/Kor s s e
ST IE I R A A T R R R R
HRE S BRI B ER T KR - E
AR S PR S S > SRR 50 PR
= BEEJHAEIIE > nDAMEE YIS Bl (K BR
FEH » BN R TR (L -

o S B SR BRI (F F 23R P B B R AR
K - HEEI A o RN o S BT
HE PR B N ER A CHTEE REoh bR - SN IR B A 8
BT INEE G G R S O BEIREN RS
K > (E PRI EIHETE k> PRI 2K
R FEEEER NIRRT - REHSARE A
PR > DURRETTIRGS > B EZHEFME
ViR o RIBE MR - BT R
BRIRGR MR > BIRELOIE R E S g RIEER;
R g o BTt

RSB IRE T JREER RN S (E
BRE > SCHI ER B R TR BRI ~ ot

[EEREAEREN N ~ R PR R
HHEORIESR AR A B > BERRFEL
A EIFEEAH BN > (EREEF R A B EIE
EEGIRY 24 bR A -

PRI MHERTS | A ES BRI O - )
FEEBHIIRLE ~ R & - S0 REEE
(e 2880 P8 AR ] R A2 W STUEL » A~ (R R PR
SR FE BRI 2 BURAE S S » B IS N AV &
AT TR - SRR S E A L Ry AL
HE(LIEE > BAL  CREFMR SRR i
FEETE 2CalREEEREEPIEETT 5%—8%
i R EGRAY KR - 25 BRI EL

JIN o

ZIEARMEREELR - fERBREE G
TRECHIZ PRI IR SRAR R - FERE Ry i PR B
i B TR (I BRI - AR B B
FESTE BT - TEE AT e b A e
PREUELECEIESRMAR ~ $R S m s o] fE 2R
&~ S EFRRETHEF VG > A RE
PO B [ EORB R B E N -

3.2 A RIEEERENEEATRRER T
VSRR /K SR 2 S A T R RS E 1

https://www.brilliance-pub.com/xdkxts

WCRERE sy » AN Rl FEE B0 P SR B Er At R R
AHAE(ERISIERYRE PSR EIEMEES
8 EERREAMERUAY R EE IR > 2
BB R ~ S AEPATR KR Al R
AL

CRONENESE T JREE R AL £
CHIER > FrdF R BREVFELE
TR Ry AR AR B/ 7y 25 S5 R M 39 1T T -
BERHEFE 2 BGIR R 4R8O - PIAISRADE
EIGT ~ JEPRYTE RIS - AN TIREHERFEL
drrsentt - SRS R BRI ] e
FyHBRA LB IR R BB T 817

TRERENESE T JREEBIER Y £27C
E HCZHE RENSHEEREIIH - M50
FREAHYE  HE AR E M 2R -
TR KRR FIPR RS RUKA - 5 n %
B AT RES SRR - HENEE [ - B
BRELOILHT - RN Y BT E S A #fE S
SRE T S A i P e B A HH PR B S
B NiEiert &8s -

HEREES T o JREEBEEEL 15
C » Rl ROR A S R Ay SR - GE ]
REZEAPEANESE > BE - KANF
o KR > BIFUREEE IRES ([ "%
FOB BE NE RIRRREGEEE
BLIDERERY - RAKEES - ERIEGERT %
ETERENENT 24—48 /NFEN - 26 PR
RE LA SR TR > SRV ERNMER
B EEiEpEanEEAREZE -

A B R B R A TR RS (i T
TR ISE - 2 ) B PR A R B R
SRR PRIAEII— R e E Y
GIEFHTEEIRG RN - BB AR
MRS B e BoE
i\ B A EERARED L 52 - AR R R TH
RFRIPGEE -

BT S CAVIRRERS (R i » ABIINES
SR g o 1) 2 B bR P R > BT
E > BRI R ~ (B R Im RS
FER/ D8 - st BB > AIFRR(E
IRBRACHURIZ ~ T EERiR AR - FECRIE
st AR MER R AR T > MO — MR



Vol.1, No.2, 2025

Explorations in Modern Science

BRI AR L B IRK -
3.3 BRA—IRFEE R L e AV E A

ARV KR 2 siE D o R EERIRIRR
TEVEE R IR EIEAAE T - B
'E BRI AR BRI - R — 1EREP
PR S % Lo IR B R A PRI R A B i e 1E
KZEIRE R ARG - SRR G RN (i
FABA + FBRERA) [ E R (K EIRGIRU
o B PRI A R (B UL -

E-EEHER T RIS SRR
BEMTEANE

HRETRRA  wmELEERHRE N H
H4EE BRI RIS EDNAS RSB TR
S GE By R AR R i i T
o BRI HI AN > ZERF 22 $0.5CHYRE
TRE - BRI SRR S B 5 BE R BN
R T A EE D2 CREnTREEET

=4

HRIRREECR - RORREEENS [0 RE
an' B NOE ~ A EEE LR B AR (RIS
HISCPHERE - IRAERCA R R RS R R T
1N > {H TR RIS - TR
TR EKAET. - BET T T AR
REBRMHEATR -

P VT /K SR (RIS - S hm fE 52
RS - IERERA R SR P2 R R
H e ] 2 3RS NP0 DRI 15
CIAE 22°CHy - seHER RS #E—
HREREIRTE £1°CThE 20.5°C MR
TrenEAR » BEIMEINRYRE R SRR AR |
REAB HHIERER D AR AR 2

B EREARISE > FRaS /KR anfE R
HEER - FERE TS ER BT
PERRERE > s E BN EEEE T 99HK R (4
fRHREE ~ LLIPT ) I > TR S s R R R B TS
% (SRR B R AORHERE - BN AR
SREER (AT ~ &) > AIEIRIEEDELLE
HIRTEE T BRI A B RA R B PEAAE » K
e S oN e

LB A 2 S E B P AR - ACHERY
BERH BRI SSRGS 2 S 7 B s SRm A

L ROTREETA - CREEEE R R E
PEAERELLE - RS EEEC A F/K R AR
— JERERABHEAY (SRR SR MR TH A
RIEFREEE T ZEE TEATECR R B (B
EIERNS VSRRV K R OB A g 5 7
BB A B A PR RS E R E Y 4R B R
A RBE TSR S0 EIRHR o A A
IKAE -

3.4 BARUZEFIS

BLI g e B KR 4 R g PO B B R 1R
EEBIR A SR AT SIABRRE G EE
JEEFRUM B A R G Bl
EAERVERRIEA - AETEN = AR
R o BRI OPIR - N RS KOG
ARERIACEE - M RGP BB E A F R
M FRFF B E ERR -

FEB— R EIE T TR ISR R

F O3 2022 FEF AL E T S
R EEREARLY 1900 A H - 2AZERAES
FERAAE - (RIEH IR IR (AR SR i A
Al 3 RIEEDREIREERE 137C - FElE
O AR - SUSSEEFIE R - SBEMEIPR
FEFZE 18 CAFFEL 7 /INEF - HEZFTIEL % -
Tl s iy 12% HYCREIRFEZEE - A
LIRS > 5 E SR TR T
18% » &g H - JnfE BB EREOERAS
2 4.6 BT ARE > ESBUR - R R
EERIOKREOMEEEEE S > RE
BER AT IR R e e IO O SR IR A
ERJEHAERR -

FEBIZ : FgrRAIEILR AR

2023 F£H/E  —HUEFRBAUEE R IERE T
b5t 124y 2800 A H - EERRREY 35 X
R P Ry BRI A - RO EEZE RIS R B
By £3CHE - gt 2 ERREARE
2 HERNLEREREEE 5C > BRES
THE 12C - F2E HAYMIR - AL3miite iR
OB HREREE (RLZHEEOIES)

HLIEREREAR - BEAGHEFEELO R 8.5% > BALITERR
I 1CHe IR AEEE » BRI 15%
ARETRELH > TR I A B RO TR
AEEIE BRI (S > HEZER LB R AR E R

https://www.brilliance-pub.com/xdkxts



RARERER

2025 FEE 1 5 2 HA

U EEREEHRENENREEE > K
A — {EREPER R EIRS R -
EPI= : BEKEREAEN AR AN REE
LTV

AR KRS P A A A
ARGERCEKFER - £ e 100 AH - #
FREY 2 /NRF - RSB TEEOE - RE TR
BEh LA E - (B2 RR R T H 2
i & HRURRTT 2 32°C  HAEACREE AT S
PR BRI NORE - HEUIREFE1R 24
NRFA RS ZKEE B BT ~ SR A7 i U e
EHLRIE - MERREY 5% HIERELHT - KL
PIAAR - EKREREERS - Bt EnmEn
HEARE > EOIRN - RE TR E )
TR RES [SFIIALE 2L EOR e - BRZ
PE R E R E RO AR -

EEEPIHLERY - RS SRR B BLE
PEEE R AR o B LR
FERHS ~ RENFVEE « FEIERERIFETIE
B > BIRNERAVTKR > iR e
G 2~ e anfE 22 B LA R EE R - 12
FRSEERED (BEEIVESE » Sl » thisiidin ) B
TEERGZE > B EEREA - BERENE
HIRZ OB

4 BIASING s i B EE A B S

¥

4.1 SFEBIRAEIZEER

EERA P FU > SR AR A R
URESORTFEUL /R > ELHIEREST ~ BOMTiE L
EHITAEERIRE S - BV EREEFTTHE
izttt - e - HA KBRS R B B - FEEN
T /KR B CHAM 20 6 R EE Y A ER T > B2
B 2R BUREEER A
i L PR AR AT R A B RS S Y S I -
FZWRAERIERITIIRE ~ TR IRAE LI R s
{EFMTHI R R & o

SR EE IR 2P I A R o S
BB 10.5CHE DR #E
ff > fEBIVIIRAE 2 e BRI EE_E (B SRR

>

oI,
=

T

https://www.brilliance-pub.com/xdkxts

B JREEBHIRERE - 248 8 H)ERKE
(RFRELE FIATHE AR - E A E TS

T2 iR (R A B2 S TR - 1T

BEZHErT  CEMTES — EURE — iR
Foit” H=BrUnEEENE  EMTLIE

AR 22 SR A TR R SRR 2 E R
TER RIS B PR RS2 A 05C > K
BEE R BV /KR OREE R > Rl D i ik e 2R
BYRE -

H A2 SRS 2 RS A SRR TR Ry 28 Ry
B ERVT KR EARIE R o [F2PER
PEANSTREBRASTEAL - $TECR - BALEK
RERAUIRE S > Sie RaRR AR
SRR ~ fEm S bRk S EEHIRER E R
F > FESRRIGNEIE RS - A L2 i
B R g ER A 2 A R > SR E P R A
ARAFFEALF MRS - BB REEHIEREAR
e - 1T e 2 SRR S T
TE 0 SR ERR R TS A ABRE S
&R - SR LRI TSR F R A e T
BRI mE -

B R B AR B P AR (LS 5
AEIESS > Db S AR K R A i B A i i [
KACETEEEE (@& £1C)  EimiEiEs
i PR 2 BN B IR it - AESEAAE B2
B S EACRIRE - e ZEEN AR E
YRR BB R R PR EE
AET RPN > R AN B ]
BN > AT ER B R AR SR T A% $
B EREEN - TRSGECHREREIENT
s a o NIRRT Al (E B E R

GEETiE - SRS A A R E (B
S RIRAEVOE A © — AR 4T
FAER RO RS ET AR EE - PUTEIL ) =
BRI RS BTG R RO
sy 0 2R EMEEEE 4
FETFHE S BUE B JERCR VU2 T E i
HIEA T 55 IR - HEEh A E R B LR
KA -

B E RS R AV K A R A E
BEHEEE > G EERE R ~ TARBUR



Vol.1, No.2, 2025

Explorations in Modern Science

FLE ~ BB KA TR PR s T Hifh
[F577 » AR AR T AR )
& - B RESE S BBEIRES] - BRI
IRREESE I bR BB A LS R SR PR AL -

4.2 FR/KFR O BRE R

BBV /K RAEERE 2 226 ~ JREEE
Rl < TR KRR B BT /K SR A S S
RIIBIRE % HE > WEERAVERE HaRE
ISRy LR 2 SR PZE S B R R AR
FEE ARG /IR B LR B A Koy 3%
ZERIR > (RS SRR - RIEREPSHE
i S A ETES TER R TR B

REE ERE R R T O > He
SR~ e ~ BEHR S A i AR AR f (s -
BRI E TEMOINTEE LR
B HRHIRER - SRS HEFSER
PAE PRI T /N P PR (B R B - kD
PR SR E B Sy 7k 5% - iR > FEIRSE
L i {5 P R R BV ERAERE - FETC/KBE
VKRB B F B R R - FESHR IR e T H] AE
HHERAY LSS N B B RE TR T BT > SHEH
LRy ~ SREFAHGATFE K - ZREE R
IR E SRR PN 2 RO B 20800 T
PR e PR B S BT & OB SRtnit

JEEREAERE - BRAE AR KR T
ek CEaREG”  EfEEEEL AURE M
FEUKIR Il S g 2 A AR S ER AR - B
W O EERRUR G LRI ATTER ~ TER R
ETEIREHE DB > BERE ALY 13CHITE

RFEVETIRERRERE - B oF" HWR
A EIIE B AR IEDRRRE - SEhEE R
FiEgl £1C - B EZE R EELEE - B

[EERRAES [ HIE AR - SEERE BRI T
CEROELE" B3 G AV R
R o REEREEHIAE TR B b -
BEFATEAEKRER ~ R ~ FREH O
B IR R I S s AR - T ANEL Sy
SEREBR AR E TR - BIRE ~ JEREEA
[ » e B B B R A (670 - B0ty
11 S AE BR ARG 2 st h B (B B R
Thee » (EE 7 AT RN EE i dh4y - EfiAEN

LEEEAERIE FEEE - BOE S8
JT TR E ] - 2 AT R B A S
AL RO AR AR - M RIEHE S
AR S FHANE - —ERE
B ERE H AU A S MBI TR, -

BV /KR IR E a B TP Ay S 1
MERELRS - BEEERERAS TIE > MR
Rtk BB EmiTE - SodBERIFRAE
JERPERE I o AR EREN R T AR R R R
i > i S ER B E R e M A e S8
% > (BIEMES EIRERET » AL R RRIRIS T
HEEE R TE R A EGREEN - BER
ME - BRI ERRIRE « 7ranfUR
BB R Gt E A H —E2H
E{E > CHBEHHYE AR 2 KR DA
FFERAITE R T > FEARKEERE T
o B PR/ K AR YR A

4.3 BRI EEEREF R

SRR - JRARS - USRI D
R Y - B R A KR
% ST 2L L S5
8 B3 ATERBR P EERRR © RS
EA BB TR -

AEEERE - R RS R
REEE)  IEEREEE S RER
TN P52 TR 2 B FRA 5 8 P
ARSI BER + KIER - BB
BRSBTS TR SRR ~ (L
4 TR » TR R R
BTSN » R E A )
PRS- ATERE AT « AR
SRR RS RS - R TR
Tt TR ) B A A (e
SR W THISEVEN - AR T
RRREE AL AR TR 8
OE Sl SMEREe Bt
ST VS IR I R - R R
EE R MBS S P -
B (LSS T BTS00 L 2 P BT
& o

MR - JEREE 2 SRR 15
SR EIER - AR N EE

https://www.brilliance-pub.com/xdkxts



RARERER

2025 FEE 1 5 2 HA

ATH S R BRI e - ELRE R BRI IR
EAY AT T AT RE IR A BEEs ff PRI
GRAYIREE - JERIEVT ORIV B8 E s
BERZ TR > B RARNS - 57 F
RIAIDES O - EEE T LERTRERE
HREEEHAE I e E A SR 0 &
S SRR B T S R e B
R E TR - JERLEE L E AR K
AE e SRS 2E ] - R H 1 S5 IR A
FEBGE RSt REf e MBI - (EHAEERA 2
THIHERS AT REZ BB A ~ BBl e &8 0iit%
Z PR -

g AR E SN ERIT  JELERC TS [ ~ 12
TN P B Ol — (8] g T 2 T A B2
R A oy P e A B i R 2 B 2 R T
et - B BB TEMTHS + HE
T AR S A DA (R R e - I
AT At 7T SR B B A UG [ B TE TS
Fe o PEBNAE 1BV (S fh [E] (B R ER T
EIEAEEE - AHHMEIEET - BN
RETE VR P B0 /KR /2 AR T G 2 P bt I S

5 FREFIKR S EERRZEEL
R

FNHISCRS T - e B KR % e
AR LR LUBY R B SRS AR o
BHEER - [REREREM R OER > &a
AR~ EESEAMG R R oK - fEEE
FERURBHEI S T S5 R BT % -

H— (LA T2 BE S B2 s B St
FLE - /SR BV AR E K SR BRI % 5 L BRI IR
TEFINE] ~ /Ko PR > S8 A2 il Ry
HDRE B  E R - A EEKRE
EfERE T AT R - BCEZETEA ~ 50
JR S ZE % TT A - R R SRR R
K B BUR S BLEESEPRIFECR > 5IEE(E
tHELRE B (SR R FE E rh /NI TR 4G - S
iR » B R E PRI R R E R B R R
BRI A -

HT o B mBUR 2R s B R s Aot

https://www.brilliance-pub.com/xdkxts

il MR KRS E > A EIR NS R
HYERCEEE eI E - TEMRGER T H e
TG > FIEMECR « 8 KER - B
B~ BEIRE B ERRIZES B FH
AITHEHEREAR s T R - EIRE RS
B BECH 2 ROMRESCHRE - 45 S EE
B2 - FERIMKE R EYHEEEE - BIREEH
B R% v BUE R > B BRI 5 |
SR RE BN E TR -

H= fET i B R R A A 177 [F%AE
YRR 7K SAME H 5 R AR 1 B4 S ik » 45
EHVHEAE TP R 2 T 2 54 R S BV BRI A
o EERENE D YR E IR SR T
HCEITREIRES > 4kt EVIRE RN - (8L
FCEHPAASCHIEESRE B 2 e "M
HiE — &IEhis e bomEmsEz
R IR 2 TR - PR RO AR B AE
Jee\ s <

HY - agfb s s LB B LE
YEREST - BT | A\ R RN 2 4 B 4
RS (IRl - B AR Y s e B
BEME > BYRRERAENSEERERS - {F
Fodt BRI (EFUERIIRER - B —ERIERETE
THIRERENAVIEIE - TR IR R (Rin T
TR ORISR - stfth/ N (3 - ATERTT
S toh g BRBUR B P T2 RS i AL R B T
= R E R EIF I B S A -

HT o LT ERDRIEEES R - 2
s RSN ~ DI YR - HEE SR
B B-TAaefL EIR R E: - 2
AL ENTRR  “BUFSIE + T +
AR AREEE HBUFH 2 #ER
EHFEE - TR AR R R,
Il (R SEAERT AR T & & B DR B R R A1
EAPAEA L - SO s o R B R
il > BURERIE R A BIRAG T BRI
SGHERE AR - TRk B R ST
]

i BB LRSI BT - BRI AV
K2 R TR S BB A R R ERE
% REwE L EIREPIRHS FIBE S - e
SEETT AR K AL SNSRI FE S > B



Vol.1, No.2, 2025

Explorations in Modern Science

SRRV R L R R -
6 BER/KRIEEENVGORE

72 S I R R L EL R RO/ SR
AL P YA B BHEREE - $ERIKRILE
HEAAERE  EIERE TSR A A R (R
A" SR B HIRE IR B R
FUHE AR (ERRETERE S E AR E T L
A TR - St LA DL T T A -

H— ¥ RSN S > REAREE
PEREFIUIRUR D RIZIBAEIR R - (EREIE P AESH
BEEREEE T ey 2B > DI
REMA e - B R FEHESEAEA L
RS R & > BE RO E NSRS -
REETESER - RE RSN > B
EAMATISE > ETETIAKE > 8
TR e gt A L EEEEE T - B
B TR SR T [ HE S -

HZ o ol et SR aiimn = - SR
ETEECIES TS ] TR L AR LR
P T N PR AR & T S 0
fragrasest - EYIEER AT — 2
ARS8 - B D B ARRE
FEARCT ~ Al nh R RR SR ENRL - RS ETER
TENVERBRER T RET R ~ PRERAIRFREIRA - £
THESERUAE - B AT s e IR Py
afFEEE -

H=> W NEZBmREDHEENS > &
B E R E PR E A K R IR ~ SofHEd
OREEAEN] - HEIMTE S HE A U r KR R
EHEHEAIEER > CHEA S HSEH O
45 anE iR E MR MR E RS B iR
R LAZER - IR EZEE LR BN S SR 2
/K RAERINS MY S E L > HEEE R
FEMAEER A A EOREETEE AUEEEE -

BESh e PR R (e i Vg e /K SR
fEsRER LB R L - IR EER
FHRIR BB 7 - A EM EIRRIA -
Fo (B BB R UR RS » PIA0 i [F]
S SRR S E TR > AR S
WBERESTE - [RRBEYIRAA  RIFIER
Y ERHE TR Ry BURF B TR /2 SR AR R B

TRAVESHE - 12 & Bt B A REE/KE -

FRERNE  REEZEELRE R
JE€ Bl el 7K SR SR BT i [ B 5 B [ e
¥ FEEMRERZRREREERRE IR - E
ARG LFEEERE NEAEEE - P
R CEESFRLG(ET R MR R AL
SRR ERE ST EA R BRAE /T - TR ETEE(L
B E S MR ER SR - B
FHAERERLA > R R RRTE
FIEIFIME - HEBN TR KRR T T

HAREIRE R R BRI (B L RERE
(REIREEPIEEER A - R EBNE W E R
TEME ~ BRI TR T BB B s o (A
Ry R B 7K R SR T P A S TR fR (H ER E SL
o BTN  RIPITERY > REASRAE
PRI S A AL R s B A SR T4
AR Z o

7 GEsm

SRR K SRR TS P
KIIE T2 S R o S e
IRFERVEETE » RIS S ITH
IBELBINRL R » FERKE EBRE T
SR S BRI - B
SRR < SIS B T - TR AT
R BRI R B P SR SRR ]
DL TS -

S5 RS K SR AR
BB PR I S R B I S — S
B RSB AR L RAE
41~ IR ROROHEC R - B
B B R AT - HE T S
LEB -

B SRR RS
VSBT3 R
o ZIWRERCE I K B %
(BIBIE - B LR R Ll e
SIS T RIS RS BB,
SRS B SRS -

F= > HIREGIHIE LA ERUATOREER
LA > B2 @R 473 S

https://www.brilliance-pub.com/xdkxts



AR ERER - 10 - 2025 FEEE 1 B 2 1A

B DA R R I P S B B i I « SIS A
& — T EERRY] R A P - EHIPERRR S -
TRFEIRL LIRSS - SR G b SRR KRS B
TR R A T R - PREAR 252 ~ B T R -
DU SR TR K S TR ARATEEBBSRICER - 5 AVEBIL]
ERTENAER - FISRERET TT2SR e N ES vt PN
BUETEEES - I BADRE R - Y B S BB AR » s BT
B SEHOH - BIREPRIC AT R FREATA ST S AT > A RETER
ff ~ PR BRA K T E AR » (5 T PR A K R AR
S AOB A L LA - BT ETR SES ©

P REEEEAERRE ARV
T - SR HEB G R P K R AL e 4Ry
foLERE > HUEEREemE st - 15

SEM

[1] iResearch &%z8FE. H B4R S e L L FE S 22 S 25 - 202045 [EB/OL). 2020-03-31.

[21 B/ 3E . R EE B KR A YO 5% R SR IS BR AT 01, 3R fRRE €, 2016, (16): 21-22.
DOI:10.3969/;.issn.1673-5889.2016.16.007.

[3] Nwokocha B C, Chatzifragkou A, Fagan C C. Impact of ultrasonication on African oil bean (Pentaclethra
macrophylla Benth) protein extraction and properties[J]. Foods, 2023, 12(8): 1627. DOI:10.3390/foods12081627.

[4] Wu J, Tang R, Fan K. Recent advances in postharvest technologies for reducing chilling injury symptoms of fruits
and vegetables: A review[J]. Food Chemistry: X, 2023, 21: 101080. DOI:10.1016/j.fochx.2023.101080.

[5] Feng Q, Wang Z, Xiong W, et al. The effect of postharvest storage temperatures on fruit flavor constituents in
‘Wushancuili'  plum[J]. Horticulturae, 2024, 10(4): 414. DOI:10.3390/horticulturac 100404 14.

[6] Zehra K, Nawab A, Alam F, et al. Development of novel biodegradable water chestnut starch/PVA composite film:
Evaluation of plasticizer effect over physical, barrier, and mechanical properties[J]. Journal of Food Processing and
Preservation, 2022.

[7] Moffat A M, Beckstein C, Churkina G, et al. Characterization of ecosystem responses to climatic controls using
artificial neural network[J]. Global Change Biology, 2010, 16(10): 2737-2749.

HPEEE
© 2025 TEENMERRA - AR “HIGLHZE S 4.0 BIRIEGY)” (CC BY 4.0) DIBFRBCERUT %
flii o B&ET A SETEE A BRI B A - B3 FREENER R (SRR ) AR

JEEE KRR » WEBHFEEX (A0F ) - 5e8 st R, | https://creativecommons.org/licenses/by/4.0/deed. zh-
hans

HhREEEH
Fr R AR ~ BREE S S RHECRAE S S A3 {1 A 3725 » ¥ Brilliance Publishing Limited 52/24R

https://www.brilliance-pub.com/xdkxts



Vol.1, No.2, 2025 - 11 - Explorations in Modern Science

i A\ S8 - Brilliance Publishing Limited J2/=k4m#E A\ & SR ST AV EEEE ~ 7374 ~ sRBAE0E &
FrEzn N s EEEM A AE -

o 8 peeess https://www.brilliance-pub.com/xdkxts



2025553 1 5% 2 51 b BRFIREER
Vol.1, No.2, 2025 ISSN 3079-8795(P) 3079-8809(0)

DOI: 10.53104/xdkxts.2025.01.02.002

AIGC 4 pRN A HRE B M B e B PR R A ol P Y B B R
it S

EEEN
1. FASTATEIAES - Tk F5T > 210023

M AT ZAERNE (AIGC) iy ad e s R Eh A A e B AR g A Al > AIGC
FESCARIH ~ BHRAER ~ ERHEAT BRI B S 2% S g s RS2 T & e R iR B RE LA SR AT i B
AIGC FENE anE SR E T ER BB P B - RIENEE E R ARSI HN S HE S
P~ ATSERYE S Rt M F R AR TR I - ASCR G AIGC HYREflsd e sy SBLE EUIRTE N &
an' B ETE ~ HEECR B RGBS P A A = (e AT H%0 O R i B R T AR R 1 - BTSRRI E AT
AIGC WEAEEE RIS M B e B LG T )y AE IR L SR T 3R R B B A SR
e ~ EEVAR AR — B e RS o SCEE— DR AIGC NEREEMEAVIE G SRR AR
EAR E2EREO R RIS M B PR L BB R AT AR MR BUR G &~ (2 2 e Bsa i~ I Bs T oR
BRI E(L AIGC RIERARHY RIS - ASCER Ry AIGC HYSRZCH fe B a2 &2

RERE — aERHE — gERET ZEEREEEATESR TESAERT EE CHEE
FE” B AR B A T SE R MY B RE T -
BRI © AN TESAERNE @ MR arE S Basahim] © RIERER  [](E Al

Exploring the Authority and Quality Control of AIGC Generated
Content in the Verification and Evaluation Mechanisms of Scientific

Knowledge Production

CHEN Ming!
1. Nanjing Normal University, Nanjing 210023, P.R.China
Correspondence to: CHEN Ming; Email: chen ming74@hotmail.com

Abstract: The rapid evolution of Artificial Intelligence Generated Content (AIGC) technology has profoundly
transformed the modes of knowledge production and dissemination. The application of AIGC across multiple
domains—including text creation, image generation, data analysis, and scientific research assistance—has
greatly enhanced the efficiency of information processing and the speed of knowledge generation. However,
potential risks concerning content quality and authority have gradually emerged, particularly in the fields of

scientific knowledge production and public communication, where issues such as factual authenticity, reliability,
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and verifiability of AIGC-generated content demand urgent attention. This paper systematically reviews the
technological background and application status of AIGC, analyzing its core technical logic and institutional
constraints from three dimensions: content quality control, authority verification, and evaluation mechanism
construction. The study finds that current AIGC content still faces significant deficiencies in factual verification,
ethical accountability, and standardized governance—mainly reflected in insufficient fact-checking systems,
accumulated algorithmic bias, and the lack of unified quality assessment frameworks. Furthermore, the paper
explores the social cognitive foundations of AIGC authority and the structural challenges of scientific validation
mechanisms. It proposes the construction of explainable algorithmic systems, multi-layered verification
frameworks, and cross-industry ethical governance standards to enhance the credibility of Al-generated
knowledge. The study concludes that future development of AIGC should focus on a triadic linkage among
“scientific validation — quality assessment — social trust,” promoting a transition of artificial intelligence from
“information generation” to “knowledge production,” thereby achieving a dynamic balance between
technological innovation and epistemic reliability.

Key words: Artificial Intelligence Generated Content (AIGC); authority; quality control; validation mechanism,;
knowledge generation; trustworthy Al
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Abstract: Layered soils under long-term heavy metal contamination exhibit significant vertical heterogeneity
and multi-layer accumulation characteristics. Rainfall, as a primary external driving force, alters the pore water
dynamics and promotes the redistribution and migration of dissolved and complexed heavy metals between soil
layers. This study systematically reviews the effects of layered soil structures and rainfall infiltration processes
on the migration behavior of heavy metals and elucidates the coupled mechanisms involving advection,
dispersion, sorption-desorption equilibrium, and finger flow phenomena. The theoretical model analysis
demonstrates that diffusion driven by concentration gradients continuously promotes the downward migration
of contaminants during the post-rainfall stage and highlights the differences in migration rates and accumulation
depths under varying pore structures and rainfall conditions. The results provide a theoretical basis for risk
identification, zonal monitoring, and barrier control strategies in contaminated soils and have important

implications for agricultural ecological security and groundwater protection.
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Abstract: The recommendation system, as a core technology for intelligent information distribution, has become
an important component of the human information interaction structure. With the continuous development of
the algorithm reinforcement mechanism, the system continuously optimizes the model performance through user
behavior feedback, achieving personalized and high-precision recommendations while gradually influencing and
reshaping users' interests and preferences. This paper, from a mechanism perspective, explores the co-evolution
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relationship between algorithm reinforcement and user preferences. The study first analyzes the technical
structure of the recommendation system and the logic of algorithm reinforcement, pointing out that user behavior
in the system plays a dual role of expressing preferences and generating feedback, thereby forming a continuous
reinforcement loop. Subsequently, through mechanism analysis, it reveals the evolution path of user preferences
in the recommendation system and demonstrates the internal logic of preference convergence and diversity
decline caused by the long-term feedback cycle. Further, this paper proposes a system model of algorithm and
user co-evolution, arguing that the recommendation system can be regarded as a self-organizing system driven
by both algorithm learning and human behavior. This system exhibits complex characteristics such as
adaptability, non-linearity, and path dependence in dynamic feedback. Based on this, this paper conducts
mechanism-based reflections on the goal design of reinforcement, system stability, and diversity issues from the
engineering perspective, emphasizing that attention should be paid to the shaping effect of algorithm
reinforcement on the long-term evolution of the system during the design stage of the recommendation system.
The research of this paper does not involve algorithm effect evaluation or empirical verification, but is dedicated
to explaining the long-term behavioral logic of the recommendation system from the perspective of system
evolution and mechanism, providing theoretical frameworks and engineering inspirations for understanding the
human-algorithm interaction relationship under algorithm reinforcement.

Key words: recommender system; algorithmic reinforcement; user preferences; feedback loop; co-evolution

mechanism; system evolution
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Abstract: The scale of domestic Al chips is growing rapidly, and their model structures are becoming
increasingly complex. The compiler system plays an important role in improving chip performance and energy
efficiency. Although domestic Al chips have made significant progress in hardware design, their performance
improvement is still limited by compiler optimization. This paper takes the Ascend CANN compiler system as

an example to study the principles and methods of graph optimization compilation in energy efficiency

WA EA = 2025-12-08 REHHEA : 2025-12-23  $RFIHEA © 2026-01-08 HARHEA : 2026-01-14
BEMEE | zzyzhu0112@163.com
SRR - BET. BUE Al SH _ERYEHE bR RS —— AR CANN AFIT]. BRARIERERZE, 2025, 1(2): 49-61.

https://www.brilliance-pub.com/xdkxts



ARIEHER - 50 - 2025 4EEE 1 B 2 HA

improvement and software-hardware coordination.

The research starts from the structure of computational graphs and compilation theory, analyzing the role of
graph optimization in operator fusion, graph structure adjustment, and memory management. Graph optimization
can establish a correspondence between algorithms and hardware to make computation more efficient. By
analyzing the architecture of Ascend CANN, it is found that its optimization focuses on a graph-centered
resource allocation strategy. Through operator fusion and data flow adjustment, it achieves higher execution
speed and lower energy consumption.

A multi-objective constrained energy efficiency optimization model is constructed in this study, integrating
computational cost, bandwidth usage, and power consumption into a unified analytical framework. This allows
the graph optimization process to be more structured and better balance performance and energy efficiency.

In the comparative study, this paper analyzes systems such as CANN, TensorRT, TVM, and NeuWare. The results
show that domestic compiler systems focus more on hardware characteristics and energy efficiency, while
international frameworks emphasize generality and cross-platform compatibility. This difference indicates that

domestic compiler systems are currently in a performance-oriented stage and are gradually becoming more open.

The study also proposes future directions for graph optimization, including automated optimization mechanisms,
unified cross-chip compilation frameworks, and adaptive compilation systems centered on energy efficiency.
Graph optimization compilation is a key step to improving the computing power utilization of Al chips and an
essential technology for achieving autonomy in domestic Al computing power. Building a more advanced and
intelligent compiler system can help establish a new balance among energy efficiency, performance, and
ecosystem compatibility.

Key words: Ascend CANN; graph optimization compilation; energy efficiency modeling; operator fusion; NPU
architecture; domestic Al chips
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