$37 8 FE4
84 2019 4£7 H

EEMEERER

Journal of Food Science and Technology

Vol. 37 No.4
Jul. 2019

doi;10.3969/j. issn. 2095-6002. 2019. 04. 012

X EH S :2095-6002(2019)04-0084-05

SIRMES: IS, Wi, AT SO FU o M BB PF A2k 2 0 R B [T ], B dh Bk R 241, 2019,37

WEE (4) .84 - 88.

WANG Shuhui, CAO Xueli. Application of discriminant analysis and similarity evaluation of visible spectrum fingerprint in

4 green tea grading[ J]. Journal of Food Science and Technology, 2019,37(4) :84 — 88.

%7 J 18 18 oL B R F Bl 43 A A 4B L PE A
HEEZTRFHNA

FHE,
B G AR S RAF PO, bR

(AFIRKRF 7R

CETT

100048 )

B OE., RAAEERITERAHERITA00 ~700 nm E Bk kARG T E, SMNELT TAFERAE
fERFHEHEIREA G, AT EEKTH AR AR 5 % 45 2 4E, R A F) 5] 5 A K3 R
Rl 2845 a2 R R HAT T AR5 09 5 S IK A, FIANE A 239 K T 90% ;812 7 A 7 ik b R R F 4%
7 KR B0 AR B AT IR, R E AR R R R R AR R e et R 60 £
Koy B AH R RAREAME R E, AREEN T ES AR oM ER—5, BT A FHRE
F I, AR RN R ERIERAE T —F BT B0 7 %,

KR ZMERTE; BE; LR AR AADEFEN

FESHES . TS272.7; 0657.3

SRR FEENZ—, &S EPRT
SV 80% LA L R TR H AT R i b ROV E
(4 F2 27k A0 TT 10 il 2 D 2 B R R i, 5
B 22, PRAT AR AR AN HLE AN ™ K 2 1)
B AT IR AL, CE AR E RS
—— (A BB RZ X R W52 A Rk~ 3 T i
A AR 2, X AP 28 i it R RAT ER 20

HHT, AT FE AR R A &R Y
1117235 Pt BT €8 22 43 i T 20 4l 70 AR H AR
UTARSR A WFFEE N 25 1 B L i B2 TR A AR 5%
PEEAT T HRFED 0 (X ] — i A R[] S5 s i 2
DO TE IR ST HRE AR 2R MR T
e G AR B A SRS 10%
I, 2R G BT A R L RGOSR
TS e 24 L OR AT R A A
FEANIE LA BB AR (] WG 18 S 1A i v

Wi HW . 2018 —12 —29

XEkFRER: A

2RI B TA) AR S | S S 2 it B TAf AR
ARt — M E MR T

1 #MBl57AE

1.1 SRIeHHH

HEIXZEAE R 2018 4F 4 ~5 HIMFIHERZE, B
K B AE BH T SO &5 M A3 BR STAE A ), A 4& O0 5 £ FH
BRETE” R 4 DERZ RO 22 ATEHE,
PG I R B A LA (5 ANt B (5 A4
HER) ABTE (6 ALY AAHE (6 ALK s 1
FHERZ 300" R5 3 MEREZANHKRE 19 A%
B SR R BIRAR Y 330 (2 AR YR) (320(7
ALY #1310 (10 ALY o FIrA R B4R A S
WA A RTE A WV 6 P, R G R4S &
IR IAZ [ S22 T 4 °C vkAR TR i i

FEUUH . ER PR R SR A R AT AL BIITH (201310230) .

SE—AER . B, & WL E  DETT 8  AE W A B A RO

#AEVER . B, L, Bl L, RN AW B A U T RIRITE



H37 6 AW

FIRCER . AR SR U oA SARRLEE PR AE %255 0 b i 1 85

1.2 SEIG{YER

CQX 3528 #I{f224%, 3 [ Hunterlab 23 7] ;150
mL BV ZE M PEH AR SRR
1.3 ZWHE
1.3.1 Xa4&

I %2 ] GB/T 23776—2018"") ihify &
RIRRF AT PR 3 g ZRZ5HE L T 150 mL PEH AR
LA 150 mL K, 55 EAR TS MY 4 min J5OREAS
g —E BRI 0. 45 pum JERR, FEATA Y
T EERE RS , AT B 25 080T
1.3.2 Aetigma By

A3 R A HE R A PH B AR AR ML 3 1, % R
1.3.1 ikl & 451, B3, R Hunterlab 8,22 4%
XFAHIEAT 400 ~ 700 nm F4, 1088 A 34 B AR
KR AR, DL 3R 5 5 A (R/T H) AL
AEBRIETE IR, B ESA RS E SN 20 WK BT
AT R — 25 AR A 7 65 B T3
A= R N GRS )t T R B SRS
1.3.3 FA| ok

LA 2 S RAUE HEBRE SRS, R H
FIR AL T EHFN . DL S 25 R
TG R/T (8 KA 2 B8 TS AT R/T L
{H H S50 R A ) S % 2 m IO K, Jeik B
FEHATADN R/T (E TR, S 4 e A B, 46 B 400
410 420, ---,700 nm %5 31 DK T H R/T EEHE
VERBEFE I RRIEAE , JFE A TAR X R/T fEH, LUIAH
XFR/T AEAE R 546 Bdi , 5% SPSS 20. 0 84 2E 17
SN AT , FE ST 3 7 R A ] pR B I 56 1)
TR AR AT 4 B e 1
1.3.4 AW A ke

[Fi) Aol o 255 1 45 8 U@ T/ NIOKE B IX
HABLL FERATEREIR R 22 7ok, KR
EEEXEX 5y, R, BBl A AR LR 1155 1
JERII2E R OCHE, SRESCIR Y U T 7
FRABRLEE TR, L (1) 2K(7) .

e faAenrik

cos o = i aibi/
-1
MR ARBOE

S = 21 (a,-a) (b, -Z)/

Y (e -y (-0 (@)

MR Nei B850k,
2n 2

a;, - b,

f=n1+n2_nl+n2 a;, +b, : 3)
e RIVRTE =2 67
S = ef%éllai”fibi‘ ; (4)
o R R AR
S0
Q=1-=— (5)
B AR AU R
; (6)
Manhattan FH B8 .
i la, = bl
d(A,B) = % o (7)

K(1) ~L (7)1, a, b, RGEA BB I i 4>
FAESEZE M a. b, R A 5 B BT A FHEEE %
EAEIE 0, oy, REE A 51 B I BARIE(EE G
A4 A B IHRMEEEL,

2 RS

2.1 {SPRERFFENIEISUEIENEL
ST TARHERECIE” R A 4 NSFHM
“300” 251 3 MEYN A7 T WIS HR SCE EE, an
FI1, M ATH AN FAE RS B R ok
T SC IS I 2R 10 AR fh fa B A — 350 (R A R — D
T, 2R M AR AR R ) R/T (A, (i HO6 1% 4
SERERE LA —E N ZE /B X A3 TF 17 2 A R FIA 0[]
R SU RS 2 SRR X AT BB S TIL A “ 18 &
G 5EE A “300” RIVFAER RIS RS
WUEAR TR AS “ T & 51 4 A5 9% 1 6% 1R 80A
T W S5 2 8] D) R % s A S A
RIS 2 BE R, B TE 5 i 46 SRS R
JLFES, ULHILIE 158 608 5 902 8] ) 22 48
K, MBIE 5 il iR 25 T8N
WLELE3E 45 “300” 241 3 WY CIGTE S
kAR 3 NMERZI R 2B/, MM,
330 5 320 SF9UF FH B AR AR g g B o2, JL
FHEE, T ZH 5 310 MR SRS 22 FEARRT K, Ui
1330 5 320 [A]AY 55 90 22 S5/, 1 5 310 Z (8] Ay



86 AP AR R 2019 4E7 H
R FEFER 15
287 eSS
10+ ® i
4 W2 —5iE
20F st * A 3—fEil
a2 &4+
S 16 2, W sé4in 05330
& Bl = A, w ¢ 6320
'.‘ 7—310
8 Sr . Y15
4 -0}
%00 450 500 550 600 650 700 s
Afnm X5 -10 -5 0 5 10 1S
- e ; s RSN PR L
Bl 1 EBHERE 2 AFRH 7 SRS O GIE TR SR
Fig. 1  Spectrum fingerprints of seven grades of two K12 (FFHBREA R I 5 b

series of Xinyang Maojian tea infusion
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Fig.2 Discriminant analysis of different series of

Xinyang Maojian tea
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Tab.1 Similarity calculation of spectrum fingerprints for “Dao” and “300” series of Xinyang Maojian tea infusion
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Tab.2  Similarity calculation of spectrum fingerprints for

“300” series of Xinyang Maojian tea infusion
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Abstract ; The visible spectrum fingerprints of infusion color of seven grades of Xinyang Maojian tea were

established by using the colorimeter to scan the tea infusion continuously under the wavelength of 400 —

700 nm. Based on the ratio of reflectance and transmittance under each wavelength, the method of dis-

criminant analysis was used to differentiate grades of Xinyang Maojiao tea with the accuracy more than

90% . Seven methods were used for fingerprint similarity calculation which all can reflect the difference

between grades of the tea to different extent, while the new improved extent similarity method was proved

to be the best. The results of similarity calculation in grading of teas were consistent with that of discrimi-

nant analysis and the difference between grades can be quantified. This provides another objective and

quantitative method for quality evaluation and quality control of green tea.

Keywords: Xinyang Maojian tea; color of tea infusion; spectrum fingerprint; discriminant analysis;

similarity evaluation
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