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Flowchart of data collection and validation algorithms(A)and article data statistics(B)

PES AR HEAT 4 BT Z W0 W X 48 80 DNA E AT
PCR 414 . 7] /K R 4y 384 25 M o A9 AN [) R 47 4
Phy B3 32 05 1 00 2 O BE AN T, — iRl Lk B
25% . HHf PCR AR B 7E3E R B AU 45 2R
TS 47 R A . Morton %17 {5 B PCR # A
0B B P Tk 23 A S0 SR T 6 A A A A T 3 S
BTSSRI PCR %00, [A) R A F 98 238 B2 A
I ST A T R S R 2.5 W
FER W, LI DNA Oy Bl i PCR £ AR B A R
ARG A AR T B S S T R A
T DNA B & 8 B, B 105 302 5w 5
MITAF T PCR BRI . 25 L & —Fh o A
I 75k AR A5 AT ) B, A I Y A D R e A1 22 G A
R R KA 3 A TR ARG 0 05 95 B & T 1) A TR
SRt S Oy I S B e Ak v R B0 R DU B R I A



%014 SUN Yong & H:THLAR % 2 BR G 0 28 I HU 53 ik 1 501 4 Oh R B 01 5% 3 e 271
x1 RtEHnFEERE
Table 1 Comparison of different detection methods
B3l 6 7 A YR/ % SCHk
Category Detection technology Degree of accuracy References

3E T DNA-f . . <
Based on DN A-detection PCR,PCR-LOC,SCAR 1~25 [18-19]
LY/BL IR 237N SHLRE T VAR LN 10~30 r20]
Physical-chemical method Conductivity,isoelectric points ’
e LR A 55 8 T RO R G | B A S S T G
Fl/\ tll lvsis Inductively coupled plasma photoemission spectra, 1~10 [21]
wlemental anatysis inductively coupled plasma mass spectra
[a] 3 Z 43 Isotopic analysis IRMS, SNIF-NMR 0.1~10 [22-23]
St 43 B SHMNE M BOERE L LLAM GRS BB OGS R 0.1~10 [24]
Spectrum analysis UV absorption.infrared, Raman, NMR '
43 B 7% Isolation method GC,LC,TLC,CE 0.1~20 [25]
Jfii% Mass spectra GC-MS,LC-MS 1~25 [26]

1 Note: B &85 M (PCR) Polymerase chain reaction; s i 328 % (LOC) Laboratory on the chip; 5 3l 4F1E 3 X (SCAR) Se-
quence characterized amplified regions, [F] i Z H{H Jfi il (IRMS) Isotope ratio mass spectrometry; & i K2R [A] v 2 7018 % #% LR Site-specif-
ic natural isotope fractionation-nuclear magnetic resonance (SNIF-NMR) ; i# 2 {6 i{% ( TLC) Thin layer chromatography. & 4l 4 2 7k (CE)

Capillary electrophoresis; A {63%- i i#% % (GC-MS) Gas chromatography-mass spectrometer; & A €4 3% 3% % (LC-MS) Liquid chroma-

tography-mass spectrometer.
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Table 2 Biomarkers in different fruit juices

F3t Juices HYIRicY) Biomarkers ik References
N A DN R L A SR LA L 4% &2 Adenine, alanine, caffeine, fructose, ino-

W& Grape juice . . [28]
sitol, tyrosine
R Apple juice PRR AP RR 2 TR AKE . 2-T BT -2 Alanine, citric malic acid, quinic [29]

SR Apple juice
SER Apple juice

T Lemon juice

X35 %57F Holy berry juice
H9F Jujube juice

H A 91T Passion fruit juice

A 71 Cinnamomum cassia
juice

P £ #1i T Tomato juice
#7T Banana juice

KT8 H T Lantern juice

acid, xylose, 2-methylpropyl-acetic acid
1-C % 2-H FL P -2 2 1-Hexanol, 2-methyl propyl-acetic acid [30]
TEE1-C B, OB, 2-H 3 3- 24 8 1-Butanol, 1-hexanol, ethanol, 2-methylpropyl-

acetic acid [s1]
V& TR BT AR 52 L ER N T LAl B2 #F Dideciduous acid, ferulic acid, cyclosome, naringen [32]
3-%8 Hk- 7 2 T B R RE - BR R 3-Oxygen-trans-ferulic acidl-picric acid [33]
2,3- T B OB A REEE 2, 3-Butanediol s hexanol, cinnamaldehyde [34]
BEER LR R R C ﬁﬁ‘T @E\ Z -1 5 R 2-Heptanone, phenylmethyl ester, butyl [35]
hexanoate, ethyl-putaric acid

ARERE TN R IF T M L 4 B 2 L &0 B Cinnamaldehyde, propanoic acid, benzoic acid., [36]

terpineol
KA -R N AR Glutamyl-phenylalanine [37]
2-H Re-2-FH RN - TR L 2- I liR- 2 R 2-Methyl-2-methylpropane-butyrate, 2-pentyl- [38]
acetic acid
C S D-3 05 85 19 . 3- B8 Hexanal, D-trehalose protein, 3-glycoside [39]
AL F -3 R R AR AL FR -3 FLBE T R4 AL R BE 1T Triafinin-3-glycoside, tra-

W # 7T Blueb jui 40
A7t Blucberry juice {inin-3-galactoside, trafinin-glycoside [40]
R3 FHREAFEEEARRTENPHEAR
Table 3  Application of non-targeted labeling method in the authentication of different fruit juice
HYrkRic Y Rt LoRUIRES Gt Tk ik
Biomarkers Juices Detection method Statistical method References
RE EV W AR it HPLC-DAD-MS/MS OPLS-DA [42]
Flavonoids, alkaloids, organic acid Orange juice
RUECER RS 2 N
PRI SRR IR R L UPLC-QTOF/MS PCA [46]
Didymin, heterogeneous Rheintin,naringen Citrus juice
75 R 3¢ BN
”‘%EW&‘%)L*T%E‘ , , AR UHPLC-QTOF OPLS-DA, HCA [47]
Chlorogenic acid, L -epiccatechin Apple juice
WS R NR 2R A i ;
H}d@j&.ﬁ% ”,%E‘ ‘m@z - ‘4*“%“‘*, UPLC-QTOF/MS HCA.PLSDA [48]
Abscisic acid, limonin, ferulic acid Citrus juice
S W G ) sy
RAM.JEE® B HPLC-HR-MS HCA,PLSDA [49]
Flavonoid,fatty acids Orange juice
S | 2, Tk LR I A R %y
)r%ﬂmfﬂ-f LB h% I %Hi . HS-SPME-GC-MS PCA,PLSDA [50]
Camphene,acetylfuran, cinene Orange juice
?@mﬁ UL 't DART-QTOF-MS PLSDA [51]
Glucosamine, erucylamide, tripeptide Orange juice

7 Note: GC-MS; S AH 4 3% 5 1% 86 1Y Gas chromatograph-mass spectrometer-computer; HPLC : # & %0 #H {6 3% 1 High performance

liquid chromatography; HPLC-DAD. /i 2 AH € 335 A0 -2 422 — Z 4 5 0 #§% High performance liquid chromatography-diode-array detector;
UPLC: # #5 30 WM €43% {X. Ultrahigh performance liquid chromatography; HS-SPME-GC-MS. TR 4% [F A f# A - AR €3 3% -5 3% 3¢ £ R
Headspace solid phase micro-extraction gas chromatography mass spectrometry; QTOF-MS: U # #F & 17 i 8] i §#% 4% Quadrupole time-of-
flight mass spectrometry; DART-QTOF-MS: 52 B B # 43 #7- U A AF % AT B 8] i 33 Direct analysis in real time-quadrupole time-of-flight mass
spectrometry; HCA:JZ R R Z53 M Hierarchical cluster analysis; PLSDA : fiif5c /)N —-3€ #5143 7 Partial least squares discriminant analysis.
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B & 2 BETE 30 75 (https://www.scopus.com/) ,
A ] AR i DR HE 3 A e A AR X PR A 8
TEIB A0 O HE ARG VE A 0 3l B T B

WA, Bl A BLAR S 20 B R BT DL L o s R Y
PR R A SR 4 Dy rpol 7 AR DR Bl L DR e
Wk BRIt N EE, TERZ G0 7k
T ANOVA S TE A [ 45048k 0 Bk ) 32 1) 2 3 e
k@it ANOVA 4387, 1T LIA) A6 48 31 2 4 72
P 7 25 RS A et B E Y e /b
e [B1H (PLS) 12 3 Ja 4% 52 Tl A2 S FUL I 25 £ 75
Bl AN 25 ) ok Ny — ANk E R, A A
] AR SE m AR AL 2= AR ) T R . TR
FEARLE (4 i 5 /N = 3 0l 5 (DPLS) 2 7 i J5e /N — T
[l U1 (% Bt B e R Ok B B T A3 B O s, H R R R
Py 8 vt DG i o s S = R P = o 5
Br (PCAYE g —Fh g it 0 #7174k 4 5 14 5 vk i
JIz TR A BT, AT ER S A NI R R
TS D FE b e SR Ak 2E iUy #E4T PCA 43
Bris 3] 32 FRRAEbR 104G AT T T IO 3R 2R 2R
it. HCA fl PCA e RIILHAE T RME %=, X
XF AL A7 > FVBCG 42 9 B R R B
L5 BT B TR Y B B A e ] 1
GEiH B D R AR AR Sl R B R UR 22, H AT I Y 5
P BA T X Be 58 3 3 B D 1% o DT 38E A PR — 5t
WE RN ARG R 2Z. A BEE N TR R
ARBARWEA, 2 T AR B B HLEE# S gt T H
H nT BB R ok 4 A Sh Ak Rt 2 D H R T & i
O s JXAR XS SR S O 10 B AR SR ST AL A B i T
BEER Bl TR LS TR 3 B A A I R Y AN
W &, 4 A 3 Jo A B Y 2R S O R R R
P =k

4 HRERE

Wt 5 A 2 FRE B A4 b A i AT 2
JE {8 %) B R e A L T R 22 5 R 4 B 5l
TR A BB R R AR e AR AT EE R

BRI R . MR TG S E AR A4
R A A R S AT R L B RG Af LvT
FE AL IE A RN T A gty o
A A A v DR G A X R SR R 5 o A T IE
P8 % 25 A 8 1) bR A2 ¥k 09 A T % Bl L A SR T O S
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PR A R 2 PR PH P R BR PR B 4 L 7 IR
ARG LA 5 AR 4 25 5 AR TE B R A i v 3
FHPE . BeAh . BE G B2 48 A B AL R R i R W T
AR, T EEBE ML I 5 T Hw
PCA HCA 2544 7] fig 1 AR R i Ak Rt S th JF
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AR T8 0 BESR . oK R N Y A [
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Progress of fruit juices authenticity technology based on machine

learning and web crawler algorithm
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Abstract Fruit juices authenticity technology is becoming a study hotspot in the field of global food
nutrition and safety,and its development is very important to control the quality and safety of fruit juice.
Combining machine learning with web crawler algorithm retrieval technology, this article reviews the
progress and application of fruit juices authenticity technology.It emphasized the progress of fruit juices
authenticity technology based on the non-targeted/targeted metabolomics. Combining the development
trend of multidisciplinary and computer technology, the trend of coupling development of detection
methods,development of supervised machine learning statistical tools,and unsupervised authenticity was
predicted.It will provide a reference for further in-depth study in the field of fruit juice authentication.
Keywords fruit juice authenticity; fruit juice adulteration; web crawler; machine learning; non-

targeted/targeted biomarker method; metabolomics
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