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Focus on

 |dentified Scientific Questions
(refer to Pasteur’s Quadrant ) from
Multimodal data
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1.1Background: What is Pasteru’s Quadrant

considerations of use

Yes

Yes

1997, D. E. Stokes propose
the 4 quadrants of Scientific
Research.

Pasteur’s Quadrant means
the research that pursues
both fundamental
understanding and practical
applications, known as use-
inspired basic research.

e

Bohr’ s Quadrant | Pasteur s Quadrant

pueilsIopun Jejuswepun] JIoJ 1sonb

Petersen’ s Quadrant | Edison’ s Quadrant

Z Sur
o Y

F1. Stokes’ 2D-model
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1.2Why Ontology: Multimodal data

T1. The Current Situation and Existing Problems of Data Usage

Data selection

Journal papaers = Science, Journal papaers # Science,

Patents = Technology and Patents # Technology
Add conference paper, Lack of fusion logical
thesis, reports, news, semantic granularity
monographs, funds, Why not multimodal data? Just
funds guides, etc. like Image etc.

How about Multimodal data” How to extract the semantic.

w to fusion the kpg
Ontology & ‘39@?’4@&{’
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1.2Why LLM: Understanding Deviation in discipline research

Understanding bias between information agricultural
4 es: science basic science
s
( ) ( )
agricultural agricultural
science engineering
\_ J \_ _/
( )
technology [ agronomy 1
management
\_ J
( )
computer [ }
. crops
science
e Why not LLM? ~
 How to control the uncertainty of

LLM?



" University of Chinese Academy of Sciences

u_m‘l FOHF T AA IR

NATIONAL SCIENCE LIBRARY(CHENGOU) .CHINESE ACADEMY OF SCIENCES

CHENGDU

1.3How to Combine Them?

-
@ . : : : -
W Philosophy -

Psychology Lil;guistics - ——
Narrative Concepts
structure

Ontology Terms
Al'tl.flCla] Anthropology

Intelligence ‘e ]

L2 A Attribute

o

RN

A I\ I
Large Language Model

The Discipline Structure of the Cognitive Science by wiki |

F2. The Relation Between the Cognitive Semantic and LLM
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2 Building Knowledge
Fusion Model & Method

|}:<'2:'. ;| (E] 4q /? WJ L/?
oy s University of Chinese Academy of Sciences
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Narrative
structure
Semantic Cognitive L
Alignment Semantics f )
Coherence
. J

Model Data

Preprocessing Verify the Fusion

] Classification Results
Entity
Knowledge ) A
Alignment [ ‘
Entity Relations

F3. The knowledge fusion Model

D) YA TRRT

University of Chinese Academy of Sciences
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Method

CRENGDU

Extract the abstract of paper,
patent, Standard Literature,
fund etc.

RNIE Bot4.0 o
extract

knowledge and

assificatiop

Extract the title of paper,
patent, Standard Literature,
fund etc.

RNIE Bot4.0 tG
extract

knowledge and

classificatiol

LLM

ERNIE Bot4.0
turn image into
text or data

Extract the pic of standard
Literature

D) PO TRRT

y o
o University of Chinese Academy of Sciences

3.1

Cognitive Semantics
Reflect the Concepts,

Unrelated
= Relations and Attribute
Data setl _é‘
3.2
Knowledge S&T Linkage
FUSion Bottom-up Ontology
A
Unrelated
data

> | Dataset2

A

Stokes Classification

Data set3

Agriculture Research Cycle —@

S&T Innovation Data Chain

F4. The knowledge Fusion Method
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3.1 Cognitive Sematic & Ontology Structure

T2. Cognitive Semantics Reflect the Concepts, Relations and Attribute

Cognitive Schema & Related Concept Mapping to S&T Linkage Ontology
System
Non- Pattern- Narrative Narrative * S&T Innovation
language forming structure | Structure e Agriculture Research Cycle
;Zognltlve cognitive Cognitive Pasteur’s Quadrant
ystem system

structure

Factor Ontology Concepts

Factor Ontology Relations

relationship
Language |The Coherence |[Coherent scene |S&T Innovation Scene
Cognitive |Schematic

f
SR Ispystem ° Coherence The Multimodal Data Produced in
erspective .
timeliness the Coherent Scene

State

University of Chinese Academy of Sciences
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F5. The Concepts of the Ontology

B e D
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4.1 Multimodal data selection

T3. Indicator System of Reliable Data

®Hull-less barley Primary |Importance| Secondary |Importance
indicator | Degree indicator | Degree
is a unique high-altitude |Findable |4 White 1
: : Gray 2
crop in China.
P Black 3
®Based on the FAIR Accessible |3 Open 1
o _ . Internal 2
principle build Indicator NO 3
System of Reliable Data’ Interoper 2 Direct use 1
d sel 12 g able Need 2
anda select types data. intermediary
: NO 3
OFlnqlly, select 10 Reusable |1 Primary data |1
multimodal data. Secondary 2
data
tertiary data |3
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4.2 LLMs Service Evaluation

T4. Evaluation Index System for LLM Service Maturity in Ontology Construction

Primary indicators data handling Secondary indicator Difficulty level
complexity (1 is the top)
(1 is the top)
Image extraction 1 Line break 1
Cross-page 2
Title, header, notes 3
Knowledge 2 Classification 1
extraction RE 2
NER 3
Supplementation 3 Characterization 1
Breeding unit 2
Ref. 3
English= Chinese 4 Corpus

Inference
Interoperable

Xl -

QAT RKS

University of Chinese Academy of Sciences
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4.2 LLMs Service Evaluation

LLMs: ERNIE Bot4.0, ChatGPT3.5, Claude3, Gemini
Target: Data cleaning, Classification, NER, RE
Materials : 50 Pieces paper abstract (English)
Prompt: in Chinese

T5. The LLMs Comparison in Classification, NER and RE

LLMs Classification NER RE
ERNIE Bot4.0 100% 717 386
ChatGPT3.5 70% 685 506
Claude3 / / /
Gimini 72% 806 681

* Gemini has a higher number of extracts in NER and RE recognition.

* Google’s rich corpus and the ability of English recognition is bengs aﬁgpﬂr;ﬂgx_/?
identifying entities and entity relationships ? N sty o Chlncte Acremy o 5
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Classification

mini’ looked like more logical, and o
1. Gemini’ answers looked like more logical, and natur )
H H * HERAUNEEER:
2. ERNIE Bot4.0, speak too much, looked like more reli ‘
RECRENEERE, SLUSZIRLPUTNANER
but not make sense. e
h h h I . k « BRI TRENSHNS
3. Chat GPT3.5, match the answer one by one, like a rc R ——
e.g. 2. BFR:
Abstract: The freeze-thaw of early spring in China's Qinghai-Tibet Plateau is often accompanied by severe droughts. Artemisia annua, widely distributed ir « BEmES: Shibigas. FERE. BHBERRER
releases allelopathic substances, mainly artemisinin, to the environment and exerts a wide range of effects on crops. This paper studied the physiological effects o « BIHE BEERTRRSIT AN GRS SEA A FRANARRIHED
barley under freeze-thaw, drought, and artemisinin stress through indoor simulation experiments. The physiological response characteristics of superoxide dismut
activity, catalase (POD) activity, net photosynthetic rate, relative water content (RWC), relative electrical conductivity, malondialdehyde (MDA) content, and solub 3. EAFA:
content in highland barley were analyzed. The results showed that artemisinin and drought contributed to the increase of SOD activity and the decrease of POD ac
the freeze-thaw stress, the SOD and POD activities both decreased firstly and then increased, but the effect of compound stress on POD was more complicated. Eit o SR ELFMERNRE, SREHETHNE
artemisinin, drought, or low temperature could reduce the net photosynthetic rate of highland barley. Low temperature had more significant impacts on photosyn
compound stress would show a single stress superimposed effect. Artemisinin, drought, and low temperature could reduce the RWC of highland barley, and increz 4. FERE:
relative electrical conductivity and the concentration of soluble protein (except for low temperature stress above zero, which reduces the concentration of soluble
However, the effect of compound stress on soluble protein is more complex. The single stress of artemisinin and drought had no obvious effect on MDA content, v - BHEES: BERREENTS
MDA content was increased significantly under the freeze-thaw stress and the compound stress of artemisinin and drought, and the MDA content reached its peal
results are helpful to explore the effects of freeze-thaw, drought and artemisinin stress on the growth of highland barley under the background of the aridification 5. Frdbft:
Qinghai-Tibet Plateau
® e iGN (IS
() RIBIREABERA, ZAREES BT i KEDAR,. TRANSEERME TIER
BN, IXEUERSAEINESA FBEMAILES(SOD)EN. SEWABE(POD)ENE. AER HEEKE ChatGPT 35 -
(RWO), HERIFBSHR, ABMDA)SBMNAMERSBEEBERNSH. XUHRAE S EAY-E0M
M- BEDIHS - IR AR FML T & - BRI R A= 1 R % 19 A2 P SLIG U RS ChatGPT

1R, EIZMERE RN BRI A A RISCIOIR, AR R ISR AN EIARINERS =
IRAEATBISRI0NE, BT ERR RO,

(2) IRIBIEEMARFARAE, ATLUGHRIFZE N AEMAZNERIR, MERESIR. XEEAZARSET %
PIEISEIORIRFTRIRAZAE AR, T RANEESRINE FROAIEBY, STERR ST R el EB SRR,
BRFICA TSI A PROkSE, (BRL BNEXERIKIRIGRNEFARR, oM MR IERFFE
M. FERY, ZEARFISEERIIN BRI ARSI R, BTN AR I S 0. ER
ERhE, WESIRSESWAISERRTSANME, F&. TESMENERRIFYNMNEEeE. &
it ESRNFFFRIX LA RIE ARG, ST ATRRIETRRHR F KR, RABERIIST
BRI BN E.

() EAFBTRUERPFAT. KIBET, WHRBTENEIISEIIRT 7 BRAE R EREPNE TR
R, S RAPAERIREMAEYHSE. REET, TRFDAAIRNIAMSIIESCIPEETE, RRr-R0s
i, X SRR T RIUERR A HIATER.

e @

(1) RIS, BHRSIOT:

© BAMN: BATESESREENAMERURSRAED M. TREEEME TRE

R,

© LRI BT EARIILRIAR T BRAEESM. TRAOSERME TRERBRNASE,
© MEDEST BEFRRRAARNE,

° BURH: WEPARREXNE.

* TSI ERBEER AN SRS BT R HERTE —3885.

* BFE: HRERIASEBIRIERRIUSRENTE, AHSEIARFEH—585.
* BRI RAT: BEPRRRERNE,

© EERh: BEPRIEREXAE,

(2) RIBIZMAOBERR, BHRSHEOT:

* RAERMRRIEET: HRNENSRRSRARID N, TRNNSRME NIRRT
fE, XEEMFFRTIRYEHPHINNCSROGRNIER, 754NN 0RMAFIIESR.

* CEERKRT: B

RENRN THRARVLHEANEE, B8 NARTEENETRRAE

BETRIBR S TIRANIER, REERNNBEN, BATAHNBIRaHE.
* SN BEPRRREXNE,
° REEISSERRE: WEPRRERAEXP |

Message ChatGPT.

ChatGPT can make mistakes. Consider chex

@ et sRXy

University of Chinese Academy of Sciences

F6. The Classification Command Execution Results with Chinese Prompt

in ERNIE Bot4.0, ChatGPT3.5 and Gemini
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4.2 LLMs Service Evaluation

LLMs: ERNIE Bot4.0, ChatGPT3.5, Claude3, Gemini Target:4 pieces of images
Target: The recognition accuracy of three types of content, text, cross page and
line break recognition.

Materials : 4 Pieces of images(standard literatures )

Prompt: in Chinese

T6. The LLMs Comparison in Images

Line break Cross-page Title, header, notes
ERNIE Bot4.0 75% 100% 100%
ChatGPT3.5 O 0 0
Claude3 / / /
Gimini 75% 100% 100%

e Iniversity o
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EHER
- ERAE: FE
6 TSHR « EREE: TR
PR RO S RITERY) . CSULEE. LR MLYE, NEFSRIER.
1 THRE
i W -
)\ H TR mialils - EHPIE: WA, B RWE
LETERY] ng/m <0. 30 - GB/T 15432 . BRAT:
ZHR, ngn <0.15 HJ 482 | HRE | 3t | K0W75i |
UL, nf/n <0.08 20 HJ 479 feefeerfome
Wi, "l" <7 H] 955 | pHi | 26.5 | GBIT 6920 |
\y S0 AE 61— B 0TI | 458U g/kg | >11.00 | NY/T 11216 |
1 ABHRAE T — /e i i bs . | £8.g/kg | >0.70 | HI 717 |
| #55%(6%,mg/kg | >8.00 | NY/T 1121.7 |
| %8, makg | >70 | NY/T 889 |
LIBIR
’3_: RE—FHRERER, IAESENERFNAFIRIMST. BHERAIERRRNXETE, HRFRISDERTHE Gemint
i, ERERE, EETASRINARFHAS S IRk, BRESAVERENI=EYE, LUESN)E5ER LRI xRt : :::?‘ =Rk
TRANBIHT, 5 mg'
o fEtR
o HRAE
F: IREREEPIUS v L)
. FERE:
o REFENY
FEREFSREFELSZIY. TSR, T8 WE, NEFEFRIER, RITSSHEEHRTE : fi::
AR 1N RS EZEAI, mg/m<0.3038/T 15432 - F{ki5) mg/m?<0.15<0.50H) 482 _F{kE, . we
mg/m?<0.08<0.20H) 479&4k4, pg/m><7<20H) 9550~ —BRFESER. VNS EA— NSRS EiH:
[ 1RE; fetn RRSE BT, vhE
2. BESFERIM, mg/m?; <0.30; GB/T 15432; -; -
n = 3. & fkaimg/m®; <0.15; <0.50; HJ482; -
Gemini 4. “E@Bmgim’; <0.08; <020; HJ4T9; -
TR 5. S ug/m’; <7; <20; HJ955; -

01mg/Ls HT 694
©05mg/Ls GB/T 7475,

£RBANE, <100001/L, 5L 355

Lt

- EAGEIRERI TS TR, EfEpHE. B Avmel SHhxs,

o Ho, pHEL B3R S DI BE. AE WA, (EFERE GEESE
A AR PR AT,

- SASHEREEIERAEIH0000 L.

 (CRLEH U

University of Chinese Academy of Sciences

F7. The Images Recognition with Chinese Prompt

in ERNIE Bot4.0, ChatGPT3.5 and Gemini
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4.2 LLMs Service Evaluation

LLMs: ERNIE Bot4.0, ChatGPT3.5, Claude3, Gemini
Target: Supplement related knowledge, e.g. Breeding Unit, characterization and
reference.
Materials : 11Pieces records(Chinese)
Prompt: in Chinese
T7. The LLMs Comparison in Knowledge Supplementation

Breeding unit Characterization Reference
ERNIE 11 11 7
Bot4.0
ChatGPT3.5 O 1 0
Claude3 / /
Gemini 9 11 6
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4 Knowledge Fusion: Classification
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LLuﬂ1 vf@ zl} é % %ﬁ i&l%j&v”(s od with health-promoting properties, but its by-product, Qingke bran, remains under-exploited. This

cppngpy  MATIONAL SCIENCE LIBRARY(CHENGOU) CHINESE ACADEMY OF SCIENCES ¢ 0 nmnninds (PCs) in Qingke bran and fo improve the release of bound PCs by autoclaving and
fermentation treatment, based on a comparative study between white and black Qingke bran. In this study, HPLC-ESI-QTOF-MS/MS was
used to identify the diversity and composition of PCs in Qingke bran. and the antioxidant capacities of PCs were determined by ABTS, DPPH
and FRAP assays. The results showed that both white and black Qingke bran contained a high content of PCs (647.82 and 931.42 mg
GAE/M00 g) and flavonoids (383.96 and 392.95 mu g RE/M00 g), and a wide diversity of PCs consisting of flavonoid glycosides, flavonoid
aglycones, phenolic glycosides, phenolic acid aglycones, phenolic acid esters and other PCs. Ferulic acid and vitexin were the major
phenolic acids and flavonoids in Qingke bran, and most PCs predominated in the bound form. The autoclaving and fermentation treatment
could change the diversity and composition of PCs, enhancing the release of free PCs, especially ferulic acid. The enhancement of the
release of PCs confributed to the increase in the antioxidant capacities. In summary, fermentation was proved to be an effective treatment to
enhance the release of PCs and to improve the anti-oxidant capacity of Qingke bran. This study provides important insights into the potential
health benefits of Qingke bran and suggests a promising approach for the development of functional food products.

Enhancement of the
release of phenolic
compounds from white
and black Qingke bran
by autoclaving and
fermentation
treatments

FOOD BIOSCIENCE

Scientific &
technologic
al character

O1
02
S1

Stokes
science
research

Agriculture
character

model
R1
R2
R3
R4

(0
Al
A2

S6

A6

 (CRLEH € VS

University of Chinese Academy of Sciences

F8. The 3 Characters in Hull-less Barley Journal Paper
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Pasteur’s Quadrant

01, 02 $1,52...56 S

F}
LS Fi
FHEGHT N Ao 5 o BeAGHT \ mwwar E}
A ) R Eoynayis -2gf.£gﬁu-u=mm i
™ : oL SHIFFE R o ’ A
e EIEES N s D AR ) emmmerit e *
- 12 R 1 f;
#*
(]
FEE v - T T 7 744
LSRR ST, A,  |—— H ) i I s =
FOLAITRS: . ol T F sy Fellib B, it
TSI 5 FRlltE . RS A 5
e [ \ I
| R A ns S 1
BN RSN T il ”;ﬁf =

0 A1,A2...A6 A

F9. Theoretical Model of Identifying Scientific Problems

D PaATRR/F

University of Chinese Academy of Sciences
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The Cross judgment

Cross matching and expert verification methods for further analysis.

1. The basic scientific research in the A is cross matched with the technological
innovation link in S,

2. as well as the technological innovation link in the A and the scientific research part in
the S.

The mathematical expression is as follows:

Suppose there are sets A and sets S
A ={0,A1,A2 ...A6}
Where A=Agriculture Research Circle. O represents basic scientific research in agriculture,
Al —A6 present the circle.
S ={01,02,51,52...56}
S represents the Scientific Technology Innovation Chain. O1 represents natural
observation, O2 represents experimental observation, S1 to S6 represent innovation chain.
Ax = {A1,A2 ...A6},and Ax € A,0x = {01,02},and Ox € S,make R2 represent Past
eur' s Quadrant,
if Ax N Ox # @,and @ is empty set,then R2 + @

@ retvrs

University of Chinese Academy of Sciences
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Heatmap of Stokes Classification

English paper R1 Iaoo

English paper R1 I1400 English paper R1 I

English paper R2 500 English paper R2 120 English paper R2 1500
English paper R3 :gg English paper R3 ;ggo English paper R3 1000
English paper R4 200 English paper R4 igg English paper R4 50
Chinese paper R1 I 100 — Chinese paper R1 D Chinese paper R1 I
Chinese paper R2 0 Chinese paper R2 0 Chinese paper R2 0
Chinese paper R3 Chinese paper R3 Chinese paper R3

Chinese paper R4 Chinese paper R4 Chinese paper R4

Thesis R1 Thesis R1 Thesis R1

Thesis R2 Thesis R2 Thesis R2

Thesis R3 Thesis R3 Thesis R3

Thesis R4 Thesis R4 Thesis R4

Conference paper R1 Conference paper R1

Conference paper R1

Conference paper R2 Conference paper R2

Conference paper R2

Conference paper R3 Conference paper R3

Conference paper R3
Conference paper R4 Conference paper R4
ProjectsR1

ProjectsR2

Conference paper R4
ProjectsRi ProjectsR1

ProjectsR2 ProjectsR2
ProjectsR3
ProjectsR4

Standard literatureR1

ProjectsR3 ProjectsR3
ProjectsR4

Standard literatureR1

ProjectsR4

Standard literatureR1
Standard literatureR2
Standard literatureR3
Standard literatureR4

Standard literatureR2
Standard literatureR3

Standard literatureR2

Standard literatureR3
Standard literatureR4

Standard literatureR4

Buipuiq 13BN
usau|
Buipuiq 13BN
Juaau|
Buipul 1@
Jusau|
BN PUB OINQLISIA

uoiBAISSqQ |BINEN

2
IS
5
B
Q
o
@
o
<
o
=
5
3

19BN pUB @Inquisiq
uoneAIesqo [BINeN
19MIeN puE S1NqUISIA
el pue ubiseq pejsieq
aa;!o.ld pue ubisepay
’)

AT IRR T

University of Chinese Academy of Sciences

uorealesqQ juewedxgy
80npo.id pue ubisapay

uoneasasqQ juawuadxgy
@onpoid pue ubisepay
uoneasasqQ uswnadxy

e

1s9] pue ubisaqg pajieleq
s8] pue ubisaq pajielIaqg

F10. By Expert By ERNIE Bot4.0 1st F12. By ERNIE Bot4.0 2ed
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In [2]: import pandas as pd

# EEF A Excel XA
df = pd. read_excel ( FHRIEIL. x1s")

& FHEH BT FDataFrame ] TR/ £ 7| A 789 =70

attribute_df = pd. DataFrame (columns=["Title’, ’Attribute’, ’Value'])

entity_df = pd.DataFrame (columns=["Title’, ’Entity_Column’, ’Value’l)

# AEEEH
for index, row in d
title = row[’ Tit
for attribute_c¢
if attribute

In [11:

attribut import json
attribut
import pandas as pd
# BT import requests

for index, row in d
title = row[’ Tit
for entity_colur

from tgdm import tqdm

filename = “— 73 jal#. c:

if pd.notna & A, — A AT
entities
for ent
enti APT_KEY = "TTZIIOKT1gzw:
SECRET_KEY = "tU1Q8RTw!
# BUEEHERERE A=TEIAMTEE:

Ql="E W EH A R AD
Q2="@ R 2 — i = o 2
Q="@ME— it TR
Al=" = 33 b3 4R 0!
def ask_Q{question}
url = "https://aip.

attribute_df. to_exce
entity_df. to_excel ("

payload = jzon. dump
"messages”: [
{
“role”:
“conter

1
1
headers = |
"Content-Type’ :
i

response = request:
return response
# primt(response. tt

def get_access_token()

R K. SE RS
creturn: access_tol
url = “https: /S aip.
params = {"grant_t:
return str(request

@description: AR XL —Fapi, ZMHE EIE 0B

& EpCsv At
try

df = pd. read_cev(* 5t 31E. cav,
except FileNotFoundError

print ("HFFREF, HRETHBREER: )

exit i)

encoding="ghk’ )

¥ BEFENELLEEPHE, HFHOBARNE
df = df. astype(str).fillnai’ 0°)

& BTAR LA T A B
df [ Z R HERT] = 77

R E — T TR

for index, row in df. iterrows():
chain_ring = row[ Ebotd. DBIETHIFF ]
research_type = row[ Ebotd. DRz 2680 ]
research_cycle = row[ Ebotd. OF b5 BHA" ]

#EHL SRAN TN B BREE R R TR TS
condl = ¢ BHMA in chain ring or "ELE WA in chain ring) and any(x in research cycle for x in [ RFEF",

# FH AEOFEFRRLESHENE
cond2 = any(x in chain_ring for xz in [EEHHAFT, "RA®RTE . @AW edoel, EBHEs, EHEHEES

¥ WEEEFHIBEN2, W — LR EHREY
1f condl or cond2
df. at[index, "ZETHE"] = " HAEMHEAEMFR
if "EEAHEFEMTAR in research type:
df. at [index, "z F 8] = " A"
else
df. at [index.

THET. I

O HERMED

TERAER] = RCE
else:

df.at[index, " RHE'] = "THEEH
&R E S
total_rows len(df)
natched_rows = 3 [df [ 22 R HE"] == * ILE" ], shape [0]
urmatched_rows = df [df [ 32 2 AEF ] == ° LB ]. shape [0]

match_percentage = (matched_rows / total_rows) * 100 if total_rows > 0 else [
unmatch_percentage = {(unmatched_rows / total rows) * 100 if total_rows > 0 else 0O

& AT A RS RCSTE
match_stats = pd. DataFrame({

TEAr . [ILET, CARE],

TESHT: [natch_percemtage, wnmatch_percentage]
1
match_stats. to_cew (" IRELER . cav’,

 (CRL G Ve
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index=False, encoding="ghk’}
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T8. The Result of Cross judgment

literature

Pasteur’s Mismatching | Other Quadrants
Type Quadrant (%) (%)
( %)
English paper 76.8 0 23.2
Chinese paper 78.3 0.59 21.1
Conference 796 0 50.5
paper

Thesis 37.5 5.93 56.6
Funding 79.5 0.54 20
Standard 0 0 100
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4.3 Knowledge Extraction By LLM

The extraction of entity and relations

wR BER, BIRET %, RELL: TR-XR-LA2, STRH. Qingke
(highland barley) is a functional food with health-promoting properties, but its by-product, Qingke bran, remains und
er-exploited. This study aimed to characterize the phenolic compounds (PCs) in Qingke bran and to improve the relea
se of bound PCs by autoclaving and fermentation treatment, based on a comparative study between white and black
Qingke bran. In this study, HPLC-ESI-QTOF-MS/MS was used to identify the diversity and composition of PCs in Qingk
e bran, and the antioxidant capacities of PCs by ABTS, DPPH and FRAP assays. The results showed t
hat both white and black Qingke bran contained a high content of PCs (647.82 and 931.42 mg GAE/100 g) and flavon
oids (383.96 and 392.95 mu g RE/100 g), and a wide diversity of PCs consisting of flavonoid glycosides, flavonoid agly
cones, phenolic glycosides, phenolic acid aglycones, phenolic acid esters and other PCs. Ferulic acid and vitexin were t
he major phenolic acids and flavonoids in Qingke bran, and most PCs predominated in the bound form. The autoclavi
ng and fermentation treatment could change the diversity and composition of PCs, enhancing the release of free PCs,
especially ferulic acid. The enhancement of the release of PCs contributed to the increase in the antioxidant capacitie

s. In summary, fermentation was proved to be an effective treatment to enhance the release of PCs and to improve th
& anti-oxidant capacity of Qingke bran. This study provides important insights into the potential health benefits of Qi
ngke bran and suggests a promising approach for the development of functional food products.

b
o
|
i
o
=
»

RIBRGNETH, EXEBWHET SRR,

PEGHTEDBE, HSOEMEIRTOT:

EEIFE (Qingke bran) - £ - hERRINR

EBIE (Qingke bran) - FIFIRS - FASHE

BB (Qingke bran) - BFMS - BRWAED (PCs) . Mg
BMEEAW (PCs) - MESE - HPLC-ESI-QTOF-MS/MS
WA (PCs) - ATKALNTIRE - ABTS, DPPH. FRAPSHF

set the role
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5.1 Results

is=3 X EE
is— _
IREREA
15-3
"-‘: -~ LEES
~J—is-a
M-a SRIRBAA ~
is—3 /,’//‘
_— s-a A
& owl:Thi ‘
’
e B E s LRIE—RAA
P is— @ ]
gﬂ-ﬂ <] i -a E

QIJ.
o
i
5

HATIiE3C

F13. The Concepts Visualization by Protegé

University of Chinese Academy of Sciences




NATIONAL SCIENCE LIBRARY(CHENGOU) .CHINESE ACADEMY OF SCIENCES

il OHE REM L bt

HENGDU

5.1 Results

T9. Application Evaluation of ERNIE Bot4.0 in Building Agricultural Task Ontology

Image Knowledge Knowledge Knowledge Chinese
Recognition | Supplementation Extraction Classification | %= English

ERNIE Xk &ikde ok ) 8.0 . 0*oidIE & 0 6 & dD & & & B¢
Bot4.0

Reason Onceforl With littlie In English, the Perfect,and  Noissues
piece to guantitative data, entities and meet our have been
recognize, the supplement relationships  needs, the identified yet
and some are right, but not  extracted not results can
problems make sense as much as be verified
occurred in Gemini and
Line break Chat GPT.

@ tetrmxsy
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5.1 Results

* Prompt: in Chinese
* Materials : 50 Pieces paper abstract in English and 4 images with Chinese text

T10. The Results of Evaluation Index System for LLM Service in Ontology Construction

fEfRE  |NE ERE |[NE ZENE [FEirE |EB4.0 Chat GPT3.5 Claude3 Gemini
B HiRF 0.4566|#17 0.6333| 0.2892 |#:47 4 1 4
0.4566|# 71 0.2605| 0.1189 |Em 5 1 5
0.4566| & 18 XA 0.1096| 0.0485 |ZLBEXA 5 1 5
= BiFE 0.2212|#149%h 5 0.5571| 0.1232 [H#%r3E 4 1 3
0.2212|F{E4# % 0.3202| 0.0708 |4{E4h7E 4 1 2
0.2212| 5% ik 0.1226| 0.0271 |[BZX@ER 3 1 2
MiRisiE 0.202|43 2k 0.5679| 0.1147 |50 5 3 3
0.202|RE 0.3339| 0.0674 |RE 4 4 5
0.202|NER 0.0982| 0.0198 |NER 4 3 4
FEEHRY  0.1202i88 0.6127| 0.0736 &%l 4 2 3
0.1202|40iRiEI8 0.2693| 0.0324 |F1iR{EIE 4 3 4
0.1202[iE X IR 0.118| 0.0142 {EXIEFE 5 3 4

EB4.0 Chat GPT Claude3 Gemini

TME 4.1981 2.2706 0  3.4588
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5.2 Discussion

Advantages

1. Inter-disciplinary
In semantic analysis, concepts
understanding, classification

2. Multilingual

Semantic analysis, interoperability.
3. Data Preprocessing &
Knowledge Extraction
Quickly and efficiently

4.Image Extraction
In tables

5. Knowledge Inference
It has preference but could be explained

Disadvantages

1. Corpus
Will effect the ability of interfere

2. Supplementation
Not work now.

3. Multimodal data

It will help the user understand the thing
form different aspects.

4. Charge

Charge will widen a cognitive gap between
poor and rich.

@ tenTmry

of Chi
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5.2 Discussion

Suggestions

1.Enlarge the Corpus of Disciplinary

Improve the ability of semantic analysis.

2.Elarge the Ability of Multimodal Data Recognition
They will enlarge the natural language knowledge from
the Perspective aspect.

3.Improve the Ability of NLP.

For ERNIE Bot4.0, improve the knowledge extraction of
English.

And make the corpus more reliable.
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