TR BN 25k

= 1,2’ _7%_& 1'%‘7 3,4’ T4 T 1,2’ f‘iﬂ%ﬂﬁ 1,2
(1 RBK S RAER LS ETEHE W E SR, WA 5 430072;2. I K2E 5K M 454 4224 B,
WAL L 43007253, VLR R AN TR e SH A WLERE, 1008 08 2141224, T1RG K2F 1000 GRS H 5 Bk
TR SR VLN OB 214122)

TE. REBEHRARZBAE LB T RERFAMLBE LGRS, KBEFERRTAAL, AR
S FRET AR T X o H ik, TARIRRAFERSETNR THBT
REEGF BRES ReEFEE AP ERBIE ARE S oA Loy TR 2B A R
BEXBERRNZRT AERIFEHR EAPHAHFIE, AP BET 2B RMESZAILK,
oM T E @K TR TR R TR RETERRBERRRREAY, AL MA
HAFERBRBEARFA L LA R ABE, BENXKEAEARSHFZRA MR,
FARAE R KR S R A FIE A F R,

KEBR: B RAFE,RREIRHNR; THERAT ;R RmE = Fix

FESES TP 399 NEHS:1673-1689(2020)12-0001-05 DOI:10.3969/j.issn. 1673-1689.2020.12.001

A Review of Big Data Application in Food Industry

TAO Qi'% LI Wei**, DING Hongwei'?, CUI Xiaohui™*
(1. Key Laboratory of Aerospace Information Security and Trusted Computing, Ministry of Education, Wuhan
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Abstract: Big data technology refers to the ability to quickly obtain valuable information from
various types of data. Big data technology is developing to make food science serve people better,
which provides a new success insight and a scientific analysis strategy for food science, which can
improve the performance of food science in food tracing, food matching, recipe recommendation,
food safety, food producing management, food preference, and predictability and accuracy of food
analysis in future. However, there are some challenges in big data application, such as data loss and
difficulty to distinguish authenticity. This review introduced the application of big data in food
industry, analyzed the challenges and the feasible solutions, and prospect tendency of food big data.
Food scientists in the research area of food big data are encouraged to do further study based on our
survey, contributing to food science from the perspective of big data and realizing the improvement
of food science according to the future development trend of food.

Keywords: food big data, food tracing, food matching, food safety, food producing management

K fm HEA . 2020-06-01

ELWB . EER T =0 E i &5 H (2018 YFC1604000) ; 17 5 4% 56 A BFF IR H (20420170035 ,2042019k£0268 ),
EZE® N B (1992—), J b, FENF X PEE REURE 5 & i L4255, E-mail :qtaol 7@whu.edu.cn

*BAEAEE . HIRIE(1971—) 05 Wb 20 WL AR 0, NG R EE X HBE S B % 205 . E—mail :xcui@whu.edu.cn

LRSS LA SIL 2020 FE 395 E 121



Viewpoints and Perspectives

TAO Qi,et al: A Review of Big Data Application in Food Industry

B ST HLIN S Ji |, Rt >R 4 BE LR AT £ i
SRAE A PR ph et R KA 4% Bl 2T A K gl
Wit 5 R R AR B D4 | R e o o3 B 3R
BRER TRAR A O E A5 B IR TR 205 0 35 B
AT A AT Al RO TR AR AT . AT,
TR G0 T 6 i K B 8 N “HE B 0 e 22 Sy “ iz 1)
R, Mife gt i fh Bt BOR E AR 2 AMTH
f G E A BRI R OB BOR B B R
af B U, O B A B SR AL T — Bl A Y S 4 5
AOMIBF 2 M J5 i, Al DR THE dh B 7 1 il B
WU B R R AL e B
S WA W () S 7 s S T /I DR TR R
HERAE AT R i R 2 o AR 55

(= FH PPN & VA E NI =Ry
e R £ il B I 9 Bk A, B B AR R R
PN CI P 7 9 kT

il

| amAMELRE

B AT 2 S A R BRI AT 2 — 7
GG TH 2 A R SR T T A S . B i R © A
B AT ARAT )z 0 R 2 R R R B
A AT I e A U W AR, AT B iE TR
REFEUASHE T . T 205 x5 K
PRV EIEHER BT E aa Wi It
B A2 AT 3 Al R 6 TN R Al KBk
I 04T M 0y HEAT E 34
1.1 |5 XKt

1992 4, J§f Ui Heston Blumenthal #1 Francois
Benzi A ELA AR AL UK /Y JRE 23 08 880CR 25 AR 4
TR A e IR S BT X vy A T A KUK 2H
A, BT Y5 M1 a kB 2= 5 K,
SEAGE T RIEIE R R, BE SRR
R RATIAE R T KER &2 B fE B,
X 6 W) J5T Al A A [ 1) £ ) B AT AN ] 8 SO R BR G
AT XE(E R, Ahn Fil Ahnert 255 E 91 & T —4
0 U ) 2% (flavor network ) , — 1~ H 36 52 1% KUK
oG Wy i OB 45 o T Ahn 5527 5 WUER 1Y
MEE R, R 5 5 A KR A BR . % T,
Garg 225 I & T FlavorDB %45 27, FlavorDB %
P PE I Ahn G522 WO M 0T £ H 2 H S
i A AR SR B T flavor network, 2% 7% Simas
SEHRTET flavor network, FERF HIT M ZEFRZ N

Food-bridging®™, LA |77 1 #B I K T2 R4k~ it 73 4
HEYIRZEA W EWER (LWmLmm4-mW ) It
B A S fm] (1 A2 iy 50E KR AL & ), (H 2 F5 T —
EATIIRT™ 52 NAT3 % o PR 5 7 0 RV N =4k
BT AN S A A I T XU AL A ) A A A
10

EARRE MK TEH, &RAR
McCormick 7£ 2019 45 IBM &1, FIH A T4 fE
5 KRB ST XK 2H A, @ oMok B 8CA
AN W5 s DL Z 2w IUBR T R 48
ARG H 8 A OB R AR TE R 5] T E 2 A Y
KAE,
1.2 "R

335 ¥ 77 (recipe recommendation ) 8 J2 £ i K
A o3 B s b H LA 355 . Teng 5557 42
T 305 e 1 S Ok i E B W R R R AR SR i
N i, Grace Hl Maher 5552 3% 45 4 3 T 2 0]
(case—based ) 14 # FHFIR B 27 ) 550306 o) A Wi 1) %2
TN TR A ) AN M S A T g
SRR D3 AN TR B I HE UL, A
LITRETBIT”, Freyne 5573 £ X MEBEAE A5
THEEHERE, AATTAR 4l B 2 b N 1 e SOR %
JNEEN A RO, Bt & 7R 48 T RE N HEAS 1 L 4
HEY) . Yoshida 2% W RE T HI H BEWEf L,
X Ry AR B 0 B W A AR G0 I 2R O ok T
TIF R B Pl 3 SR ) il 1 R R D ()
A Pl A A Y R A B R AR R AR AL A A
BENA B O E IR, MR AT 8B b
FRE AL g s s B T — AR T W e G Y
ISR R G, LA AT B i
1.3 EmReEE

1976 4F 1k & [ 1A 220 (WHO ) #4219 42 R F
55 W5 3 58 (GEMS/Food ), H1 4% 5 15 AL $2 32 £ iy
T YL e FE N 2H A R o A5 A R A B )
Brde AR, H5 b4 BN CAC S HLR A £ 5T Y
Wy is ge 25 90 5 Ok el R 45 [ R T I AN S A B
BRAE KBS B 2 T H 2015 4R fiE 5 TAE AR
(WHO) Hea gl (B 2 3 T FI28 B 48 K05 O
B Z oAb B g g e KRB IR %P A
FOSCOLLAB, it iz 4 55 >R 22 B4 I3 48 B2 32 71X 2
B4 AU W AR, 2014 4R SN B4 BB 58 N
B GOBUR ARSI LG S A S Al 9 7 i B ST

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 12 2020



BB ,F. RS KRR SR

BMEZ25EREREIE =T 5,
TIE 22 4 KUK W) 5 el

£ B W) R G A A RO DGR 55 B i
ST AN YR A5 1) L, SRy B A [l 3 9 T R Sk A o
Pk 1% . Badia-Melis 45 £2 ) & 5 38 W) A K N H
(FTTO)#E AL 3 18 5 40 A X S 4L B0 B0 e a1 A 7
B RN A — Al B PR R B T M — AR i ) )
By Je B AT B8 — g A A B Sk B TR A B HL T
LR —A PR AR LR S — bR,
1.4 BETHEAAE

FER ST Pl BE 9 AR 2R e R B
i A OB | 5 A BT AR A AR sk R R T
S 1) 38 aok W B R R R R A B AT A BT e S
TR O AEAE T A B D B A A
(9T 5 78 A, DT 2248 117 3 e P15 2) 38 5k WA 0 2%
HIH TR B F P KB & e i T
Fm AR AR U 9% 00 0 B 1) A R ) B
R T i P T S O RERR N A A b o e AR 7
R AR AL 8 T I, A B RO 5 IR 55
TR S (5 M, LAl 75 17 5 5 G SR 858 T RE 8 AN Wt
K5 3) 38 ak S HE A BE - £ o 45 BB i 1 45 28 0500
TR T SR KU W R Gk, &
BT T B 5 SR 5 i R VR T IO A () A, AT ik
o BFF B 7 R A (E IR T A B A A A T
R 55 o
1.5 BEmHMERH

FELZ ISz S R 44% D) 1
B LR I 3.98 42, ELWG 4k S F5 18 K fa 34 A Sz ok
K EAT T T E P AR K R A
ST A T R I A 32 B | A1 32 KB Al 55 1
B H 5 N R Rk R R B AU B TS
B ERRF X A0 3248 Ol HEAT WA T ELRE S Ry b Sz
Yol B R LM E S LM E, 5. 1) it
YA T 5 S P A S K B ] BB 65 3k G X
PeH BRI S, R B AR ST )T SRR
G2 32) 5 B B HOH SE AT T A 3 Bk R A Y I
Frlats;3) A2 B P 5 412 45 40 Sz 41 10 4% 1)
B (R BE R B A R T s B R S
ASEAY ] A (5 AT 56 &R | TR B T B Ak R %
L T g A TR T AR K R S5 54 )
143 BT A S 0 AR 68 T BN T A IR T SR K 0 AT

N ?S[zo]o

S BLEL ah B O 36

T A0 320 L Ek R 2R P M B A
T b VBRAT B O A S EURRRAE B, — B ER
N X2 7 W 7 R A A A R R e A B AR DR Ah S
B - 5 A8 L T I B Sk 7 A 1 KU % 4 L
G THRAL
1.6 ITEMR W ME

RBHEHARAE AT P A HE )3 2, ik
Pl B v Al B S B I T M R R T TR T
ME AT & RS B Al S e 4 . TR
it . 1) IE T35 0 e &5 & % 5 10 W 3K 7 s ) HG
R A = S D D Y o S~ o4
AT DA SE P A A S AL AR R I
IRl R EE M 55 5 2) i 2o e B A AR A R R Pk T
B A PRI S B AT i) . IR B AT
ST R T B B ST A A R A R O S ORS
ASAIAT R G, AT DLk Al A K AR BT
] BN B R AT B0 5 3) 45 A N LR e, KA
P A B2 T E R R LS, fildn, DL 2 AR K
M5 Bl G R LA R AL LB R T PR T ) dk
B G 00 v, T LA S B4 SO SJe 5 A T L S ) 1 AN A A
7RI 40) SRR L E B M A TN aE B AN A
AB A% 52 ™ b 9 A R WA T EL BB A8 LAY 2% AR A
RO W B A T IR 55 I R B TR e
A RUNIUF 9 ST

PR N

FI T dh R I T 2 48 P A7 £ ol sk 2k R
B AN K X L DR 25 Bk A, A R e R B
RORSE AR S B ET R 2R X,

KRR K I R $2 A5 R 2 8 iR
RIS X T A A B Lo 1) T Al , R 9K e/ ¢
UL ANE B H ML , L REAE 4ol IR R 22
o BORRT B = Bl P a9 2h 71, i TR
Wl A — 2 WU IR TR S, & R4k
WA 2 BEFE IV A 5 A I E R Eds, oA EA R
A RDIAN A, B 58 R BIAML B AR SEAF T2, KILRIAE,
AT 1T R PR S A A, AN RERS AL P
JT — AR I To vk S AT B ) A B A%
RAGIGAR R o B R T IR 9 £ a6 L2 1A 5 4
B A AR S wfE AAS B 42 BE 20 B . i izl
R, T 3 SR R B o T B SRS R oL R A
B e L % 5l (LSl R R DR AP e L A ke, B L J

LRSS LA SIL 2020 FE 395 E 121



Viewpoints and Perspectives

TAO Qi,et al: A Review of Big Data Application in Food Industry

TR B 1) Sk 300 B2 00 o O W R Ay 390 D R A Aol
i [ S5 ATl 42 5 A R Ak R AR, EAT L B
ZE W Al 22 1 B By 28 W 7 BEL RS 68, il 28
Wt A57 B T

B KRB s R M B 7 e id e, W
FIRIERIIARZS o X TR R R AL PRI 45 5
) 2% K08 B A7 T A S T A IR R B R
YA 0 J Y 2 BERRAG, 2R — RO LA 2 o
AR R B A7 Ak | I R BE 0 A L A R A R
FI AT Pk . A HRTRF , © X HU B+ R8s R
FARKENE 1, KB — DA IERA  —Fh AR
Y gr 0 )RR R, 5 AR G R PR Y 3 2 X A
ToEAME Eho A AR AR 2
7 RFAGR I SE . AR BB F A2 %)
IR S AN — Bl — B R TR
ZREARB S ISR X LEEOR LUBT 9 45 2 5 7
— il TR T —FOET BB I R AR R A T A
1B DX e B A7 AR B T K BB - = R i Lo
PRt R A 7 1 SAFAEBLE , sevF Bl A O I
IR B R AFAE RN = IR 55 Ao, S BULEE T A7 6%, )
I A 4 2 X oK B A PR R | i e DX B B AT
e LA, AR X B P B E AL, ORI
A AR SRR LS R B BB o B T X BB A
AW 2277 5B FE A P AT AR AN 45 5 R
Pa A 77 L B 1 00 T a B | DT 55 B0
i B AL PR AT DR AP, AL 2 e I p i 5 B 4
)AL, i R e 2 50 1) Al >R 4R i DRI X, Bl
PREy (SERAE ] {5 B 22 B MERE

L3 /= = .

Wi BHE R AR B ATl AR T R AR ORI
Iz R R A (R AR B A R A
B o A DR BBl B A 2 4 £ R R A 9
JO7FH A (AR 2R ATl Y AT R A R B 2l
B GUSE R AT SER RE, B A KRB E 2 'Y
et 5 KR B R R e I
G132 00 P AT 3 Al i B 25 AU AT: L 1 T 2
BE AT B AR L BEXE AR i B ] A
TE RSy M B0 25 ) L, < X R+ R K dls
S fifp DR A B A 18] 00 R 36 e HE R dh KB

BREAI BT AT AT O 26 . TN H g RS R B
G BRGER =2 18] 0 I o 5, 10— 25 R R e A
TR S5 B AR AR W FE I R B —
it 2B 7 H AR ROk & SR AR A S )
Z—

BE R IR 2 R R R AR R T 2 B
f JfE v RESL & R A G R ARG 1) &S
FEAH L R AT AR 2 45 ) SOfi o 7 i rh e R R
B 7K 35 Y e A ] N 2 ) T e R S
PG T, R T S B IR B ) R R
3BT KBl R RE AR IR YK 4)
FH T 0 1k PR A O R B T G TR Sk R 2
M) £ it A SRy 0 DA 1% s A SR T 4 & g, R
R | X P S5 A BB AR 2 A2 £ 7l
IREE R R DB R WM AR 8 BT o
77l A A AN BRI R AR 38 A X K R A
B {1 b M KR 5 A b B R BOHE R AT 25 A 4
SRS WA A R BT LR L R Al 2R 7
3, H8 B P U A AR AR IRIR 2 5K s
Yoo P 1 Wl B 7 I R RE A% 1 el B
T TR SR BT SR B TR AR X M
5 R B 45 6 v] DL AE AT £ 5 AL N 4 58 4 aE B 5K
B2 1) P Ak 7 ol i 235 4 el /0 o TR B A Ak
JI R s B AIK A2 i RERE , D0 R ARCHE T 2) B TR M
5 2 IE B YS  PEORS I 5 % S G i Y bR R
B, B i A R B L T Al Rk 25 5 R 421
FE T B 5 A G B T O IR SR
HEAT A3 BT, R o 2 B AR £ B R £ 1L HR U 2
FAETE T, RS R o R S RAE

2 2050 4F, R HECEK 90 12, XA
B A B 5 2 T ORI L N TR BRI Sk B A T R
SUREEIBU8: by G B = SR 0o L R SRS
Yy B RBE 2 A B TR A ) R T R A
SERFER TE R A R SRR U A R | IR I A 1
AR R H 2 K AN DAk, TR E
ol N S ST B WA SR 7/ A N 4 &/ R AW OB RS
52 V1 RN I 1 . = T B i o VN
F R EOE AR b S R AR R T R AL
bR e S I T EUN =7/ WO RN =g Y U
WA IF & H— R,

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 39 Issue 12 2020



= az
BOBLE. A KKES MG AREFR=

SE Wk

[1] TAJKARIMIM M,LBRAHIM S A,CLIVER D O. Antimicrobial herb and spice compounds in food[J]. Food Control,2010,21
(9):1199-1218.

[2 ] GUICHARD E. Interactions between flavor compounds and food ingredients and their influence on flavor perception[J]. Food
Reviews International ,2002,18(1) :49-70.

[3 ] MAGA J A,KATZ I Simple phenol and phenolic compounds in food flavor[J]. Critical Reviews in Food Science & Nutrition,
1978,10(4):323-372.

[4] VARA-UBOL S,CHAMBERS E,CHAMBERS D H. Sensory characteristics of chemical compounds potentially associated with
beany aroma in foods[J]. Journal of Sensory Studies,2004,19(1):15-26.

[5]AHNY Y,AHNERT S,BAGROW J,et al. Flavor network and the principles of food pairing[J]. Scientific Reports,2011,1:196.

[6 ] AHN Y Y,AHNERT S. The flavor network[J]. Leonardo,2013,46(3).272-273.

[ 71 NEELANSH G,APUROOP S,RUDRAKSH T,et al. FlavorDB :a database of flavor molecules[J]. Nucleic Acids Research,2017,
46(1):1210-1216.

[ 8 ] SIMAS T,FICEK M, DIAZ-GUILERA A, et al. Food-bridging : a new network construction to unveil the principles of cooking[J].
Frontiers in ICT,2017(4).1-18.

[9] TENG CY,LINY R,Lada A Adamic. Recipe recommendation using ingredient networks [C]//In Proceedings of the 4th Annual
ACM Web Science Conference,[S.1.]: ACM,2012.:298-307.

[10] GRACE K,MAHER M L,WILSON D C,et al. Combining CBR and deep learning to generate surprising recipe designs[C]//In
International Conference on Case-based Reasoning. Cham : Springer,2016:154-169.

[11] GRACE K,MAHER M L. Surprise-triggered reformulation of design goals [C]/In 13th AAAI Conference on Artificial
Intelligence. Phoenix: AAAI,2016:3726-3732.

[12] FREYNE J,BERKOVSKY S. Intelligent food planning:personalized recipe recommendation [C]/Proceeding of the 15th
international conference on Intelligent user interfaces. Hong Kong: ACM,2010:321-324.

[13] UEDA M, TAKAHATA M,NAKAJIMA S. User's food preference extraction for personalized cooking recipe recommendation
[C]//International Semantic Web Conference. Boston:IEEE,2011:98-105.

[14] Moy G G . GEMS/food and total diet studiesiM]. New York: Springer,2013.

[15] WORLD HEALTH ORGANIZATION. FOSCOLLAB : Global platform for food safety data and information [EB/OL]. (2015-01-
12)[2020-04-20]. https ://www.who.int/foodsafety/foscollab/en/

[16] XV WL iR AR JE T B & i %2 58 38 27 6 IS BB [T]. & &% 4 e K I 24 4z, 2015,6(1) :366-371.

[17] BADIA-MELIS R ,MISHRA P,RUIZ-GARCIA L. Food traceability :new trends and recent advances. a review [J]. Food Control,
2015(57):393-401.

(18] Z= i, BEF FE M G 1 B 4 10 I 28 78 B SR S F AR (0], Rl e 9 0F 5T, 2017 (11) . 46-47.

[19] Hif B 7™ Mk B9 B . 2020-2025 4F H [ 75 28 4h 32 7 Mk A X 5 38058 s 90 %) 43 17 42 25 [EB/OLY]. (2020-05-13) [2020-05-20]. https:
//'www.qianzhan.com/analyst/detail/220/200512-65621d53.html

[20] & JH. 396 T3 4h 32 KBHE WL AE “ BR[N], K VL H #it,2020-04-10(015).

(217 R T, % e, FL A , 2. PRRBIL A5 L 6 D0 7 5060 20 B bty o T A o B 82 ], 6 T4 B, 2019(32) - 50-52.

[22] PARFITT J,BARTHEL M,MACNAUGHTON Food waste within food supply chains: quantification and potential for change to
2050[J]. Philosophical Transactions of the Royal Society B—Biological Sciences,2010,365(1554).:3065-3081.

[23] KAMATH R. Food traceability on blockchain: Walmart’s pork and mango pilots with IBM[J]. The Journal of the British Block—
chain Association,2018,1(1):3712.

LRSS LA SIL 2020 FE 395 E 121



