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Comparative analysis and near infrared rapid detection of freshwater Margarita
and seawater Margarita based on amino acid composition
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Abstract: Objective Based on Based on the difference of the content of key amino acids, the near infrared technology was used to detect
the freshwater Margarita and seawater Margarita rapidly. Methods The amino acid analyzer was used to investigate the differences in the
types and contents of amino acids between 108 batches of seawater Margarita and freshwater Margarita, and the key amino acids were screened
according to the comparative analysis of amino acids. The near-infrared quantitative model was optimized for key amino acids, and the rapid
detection model of Margarita was established by near infrared spectroscopy (NIRS). Results  The results showed that the contents of aspartic
acid (Asp) and glycine (Gly) were significantly different between freshwater Margarita and seawater Margarita, and there were no intersectional
content range between Asp and Gly. The NIRS of Margarita was fitted with the stoichiometry of Asp and Gly content to detect Margarita
samples , and the obtained results showed consistently with the determination results of traditional amino acid analysis technology. Conclusion

The quantitative analysis of Margaritas based on stoichiometry showed that the results were accurate and reliable. The rapid detection of
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Margarita with different primordia was carried out combined with NIRS, providing a method basis for quality control of Margarita.

Key words: Margarita; amino acid; quantitative determination; near infrared spectroscopy (NIRS); rapid detection
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Table 1 Sample information of Margarita

HRGE = ER K its |E3iE e HE KR #5
DSZZ01 % = fihik b8 e i &= | R 7T 40 DSZZ190727-01| DSZZ55 1l % S BEMN A DSZZ190816-55
DSZZ02 % = M b e 2 B R 2 DSZZ190727-02| DSZZ56 11 %: SfEE EEMN R M DSZZ190816-56
DSZZ03 %18 = Ay AL 2 B i e [ AR i 2ok DSZZ190727-03| DSZZ57 1l % SN BN R AT DSZZ190816-57
DSZZ04 %8 = fihik b e % E R T4 DSZZ190727-04| DSZZ58 11 % S BEMN T AT DSZZ190816-58
DSZZ05 % = fif i b e 7 % | R A 4 DSZZ190727-05| DSZZ59 1li % =R RN DSZZ190816-59
DSZZ06 % & = M b e 2 B R 2 DSZZ190727-06|| DSZZ60 11 %: SR EEMN R M DSZZ190816-60
DSZZ07 % = fihi b8 e i = [ R 7T 490 DSZZ190727-07| DSZZ61 71T S WUIRESKEETZMT  DSZZ190731-61
DSZZ08 % = ik b8 e i % [l R 7T 49 DSZZ190727-08| DSZZ62 H7iT S R ERT EMXBESL#E  DSZZ190825-62
DSZZ09 %18 = Ay AL & B 4 [ AR i 29k DSZZ190727-09| DSZZ63 il =fE TR EMT EMXRERAE  DSZZ190825-63
DSZZ10 % = fifi b e i | R 7T 4 DSZZ190727-10| DSZZ64 71T SHME TRERTEMXRERSE  DSZZ190825-64
DSZZ11 i#75 = R ¥ 2 e 1 T U BBkt X SR & DSZZ190805-11) DSZZ65 |14 SHME TRERTEMXBRERLE  DSZZ190825-65
DSZZ12 ¥/ = Ay L0 1 2 e T U B Bkt X R A 26 DSZZ190805-12) DSZZ66 |1 SHE ST EMXBERAH  DSZZ190825-66
DSZZ13 $#75 = Ay L0 1 2 e ST U B Rt R A 2E . DSZZ190805-13) DSZZ67 | SHE ST EMX RS DSZZ190825-67
DSZZ14 ¥ = fy R W 2 e 1 T U BBk X SR M DSZZ190805-14) DSZZ68 |14 SHME TRERTEMXRERSE  DSZZ190825-68
DSZZ15 ¥/ = iy 4 e 1 T U BBkt X R 2L DSZZ190805-15 DSZZ69 Hakk S LR e g E 2R SO R A R DSZZ190728-69
DSZZ16 $#75 = LI 1 2 e T 5 BBkt X R IE . DSZZ190805-16 DSZZ70 % SN LR RE T REAAAM DSZZ190725-70
DSZZ17 i#75 = R W 2 e 1 T U BBkt X SR &M DSZZ190805-17) HSZZ71 ™14 LR A kB X R HSZZ200527-71
DSZZ18 ¥ = iR W 2 e 1 T U BBkt X SR & DSZZ190805-18 HSZZ72 |14 LR A FEES  HSZZ200527-72
DSZZ19 $#75 = Fy L0 1 2 e T U BBk R AE 2E . DSZZ190805-19 HSZZ73 | LRERBE PG X SR HSZZ200527-73
DSZZ20 $#75 = L0 1 2 e ST U BBk R A 2E . DSZZ190805-20 HSZZ74 T DRERBED s G X R HSZZ200527-74
DSZZ21 A5 = e ] JL P e 2 R 2 7 B TR 4 ) DSZZ190821-21| HSZZ75 | LR Ak FEES HSZZ200527-75
DSZ722 e = fiksE b iR e = WA RH AR A A DSZZ190821-22| HSZZ76 |7 DRERBED s B X R HSZZ200527-76
DSZ723 ik = Mk b ir e = W AR AR AR DSZZ190821-23| HSZZ77 |7 DRERRED s B X R AR HSZZ200527-77
DSZZ24 45 = i ) JL P e 2 24 R S TR 4 ) DSZZ190821-24| HSZZ78 | i L RERBED i B X R A HSZZ200527-78
DSZZ25 A5 = e T JL P v 2 R 24 7 B TR 4 ) DSZZ190821-25| HSZZ79 | L RERBED TP B X R A HSZZ200527-79
DSZZ26 ik = fihs b ife 2 B A RH AR AR DSZZ190821-26| HSZZ80 |7 DRERRED s B X R AR HSZZ200527-80
DSZZ27 gk = Mk b iR e = W AR AR AR DSZZ190821-27| HSZZ81 | 7 LRI G X R HSZZ200527-81
DSZZ28 45 = i T JL P e 2 24 YR 51 TR A ) DSZZ190821-28 | HSZZ82 | i L RERBED B B X A HSZZ200527-82
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TERAN, K220, BUH, AHIEEE, KR
HYER 25 mL S, FERKADEZIRITTIKEE,
ERBZE, PR, JEIE, WEER 2 mL #HAT
T, TEREREYH 1~2 mL KVEMR, T, &
JEZ5T, F pH 2.2 Frig BN il 2 mL RS U8
ik, EXERIE, HERIE A .
2.2 FEBNRGIARNHIE

YRS EARL 14 FPEERRGTIR S, DAREAFRRE
TR R P 38 B T IR T B £ 0 R 2 IR
AR il 2 TRE &, il Asps Tlew Thr. Leu. Sers
Tyr. Glu. Phe. Gly. His. Ala. Lys. Val. Arg ffJJii
BIRIE AN 2970, 14.55. 1091, 19.31. 19.88.
15.00. 27.82. 13.95. 41.66. 12.26. 47.44. 15.45. 14.62.
19.65 pg/mL [PRE X IR SR, #2251, #&H.
2.3 ENZERITEMNIAEHIE

F 600 mL HEEEAR 20 g Ei=FR, IO 2g #8,
it 0.45 um HHLRIEML; IO 400 mL FREAZEAHE
SRR KL 3~5 min, IINIBRFILEER C,
F RS MR Z) 3~5min, F el =FRERH
RAEE 100 (FJEL 50kPa) JEfEH .

(VAN

24 BIZERHSER

Iy R T IR B G B A s TRAIAE AT AR
FR-FT B BREN TR (pH 3.45, A) T EEIR-F5 1R
BN (pH 10.85, B) 2% NaOH ¥ (C); 1k
AR 0.45 mL/min; BHFESEML (3R 2), #FEE 20
pL; FEif 58 Co JRMIW: e =FfiTAAism, 14
FUAE 0.25 mL/min; #H# 130 C; IS K 570
nm. 14 FEIEREX Y DSZZ61 BERFE M
BEPR 03 BRI 1

T2 BBEEREL

Table 2 Gradient elution conditions

B[] /min A/% B/% C/%
0 100 0 0
2.5 100 0 0
10 85 15 0
17 80 20 0

23 67 33 0
27 20 80 0
29 20 80 0
30 0 100 0
42 0 100 0
42.1 0 0 100

0 2 4 6 8 10 12 14 16

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46

1-Asp 2-Thr 3-Ser 4-Glu 5-Gly 6-Ala 7-Val 8-Ile 9-Leu 10-Tyr 11-Phe 12-His 13-Lys 14-Arg

E1 xWREEEE S1) REWHER (52) SERKREIEE

Fig. 1 Control samples chromatogram (S1) and Margarita sample amino acid chromatogram (S2)

25 FHEFER

251 ZMRFRFEEH H0.1.02.05. 1. 1.5, 2mL,
1] 28 AN )5 A FEE AR o R T VAL 43 IR 6
BRI 20 L, ENREERR T 05K
FERR R il K] . DL BRI EEARALRS (XD, BAZ
FERRIETH AL AMALFR (V), 24 14 Fha FERRAIFRIE
Mgk, [FIE7RE. MHRRE 2 KEMEIEHILE 3.
SEOUERM, EFEMAIETE RGN, 14 R BRI
TR R EIRT 0999 0, £kt R BT

252 FEEEIRLK  H DSZZ61 BERFES, f#£42.17
U7 S P VTR, 1% “2.47 TR IE, iEst
FE6 K, idsik . 1H5 Asps Thr. Ser. Glus

Gly. Ala. Val. Ile. Leu. Tyr. Phe. His. Lys. Arg
AL RSD 43314 0.74%-0.86%-0.73%+0.85%-
0.70%- 0.71%- 1.03%- 1.11%- 0.85%- 1.04%- 0.72%-
1.55%- 0.74%- 1.20%, Ui EAE 2 LT o

253 FaEtEiRi HDSZZ61 BERFES, 442.17
TR ISR i, 4% “2.47 TR %A,
SYHEE 04 4. 8. 12, 164 20h HEFE, e A.
1% Asp. Thr. Ser. Glu. Gly. Ala. Val. Ile. Leu.
Tyr.Phe.His.Lys. Arg W& RSD 737114 1.69%
1.11%- 1.08%- 1.20%- 1.10%- 1.06%- 1.88%- 1.03%-
1.16%. 1.34%. 1.45%. 1.94%. 1.06%. 1.41%, %
B AR VA VCE 20 h I FRRSE PR LT



FE B 202458 B55% B 108 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10

= 3481

*3 4 MERERMLEEHFEREXRY

Table 3 Regression equations and correlation coefficients for 14 amino acids

AR B Ep-p P 2 PEVUFEl/(ug-mL™)
Asp Y=339.778 21 X+149.741 42 0.999 2 2.409 7~48.195 0
Thr Y=437.95159 X+20.826 59 0.999 9 0.910 0~18.200 0
Ser Y=516.058 71 X+78.038 66 0.999 7 1.507 5~30.150 0
Glu Y=380.16528 X+118.229 95 0.999 6 1.815 0~36.300 0
Gly Y=724.5557 X+572.925 52 0.999 3 4,783 2~95.665 0
Ala Y=603.572 66 X+296.294 8 0.999 7 2.998 3~59.965 0
Val Y=434.36507 X+287.648 7 0.999 4 1.212 0~24.240 0
Ile Y=363.04028 X+71.309 19 0.999 9 1.319 6~26.392 5
Leu Y=386.38517 X+96.400 6 0.999 9 1.511 3~30.2250
Tyr Y=273.1936 X+11.87529 0.999 8 1.497 6~29.952 0
Phe Y=304.971 64 X+56.400 86 0.999 8 1.184 0~23.680 0
His Y=322.94375 X+192.127 54 0.999 5 0.897 8~17.9550
Lys Y=344.93202 X+158.601 36 0.999 5 0.120 8~2.4150
Arg Y=238.73066 X+0.415 39 0.999 3 1.818 4~36.367 5

254 BEEMRK U DSZZ61 BEAENE 6 4y, 1%
2.1 TR IERISRESII, 2 “2.47 TUR 5A4H0E,
oS, H5H Asp. Thr. Ser. Glu. Gly. Ala.
Val. Ile. Leu. Tyr. Phe. His\ Lys. Arg P33
IHCN 0.19%- 0.04%-. 0.14%- 0.10%- 0.44%. 0.36%-
0.06%- 0.05%- 0.10%- 0.07%- 0.09%- 0.03%- 0.06%-
0.12%, RSD 754 1.15%. 0.94%. 1.07%. 1.16%-
0.76%- 1.32%- 1.79%- 1.46%- 1.49%. 1.90%- 1.39%.
2.65%+ 1.98%. 1.85%, FKHITVEMER ML .

255 NFEEGRE:  HU DSZZ61 BIRFER S 6
B, BARL 0.25 g, FEEFE, FAFEEINA 14 Ff
RN R SIE R, 1% “2.17 TR LR 4 14 R
SR B INRE [N RE SR, % “2.47 TR SR

Mg, 14 Fha B0 0 FE R ZE 5 78 98.69%
98.50%- 99.36%-. 101.59%. 109.62%-. 107.11%-
94.56%-+ 101.21%. 97.52%-. 86.09%- 101.08%-
112.18%- 97.11%- 94.07%, RSD #J/MF 2.0%, J5
R HERR LT
26 FEMESENELER

ST BIM BB BRAE S % “2.17 TR Jikfil &,
GIEFR AT 2 e 5 7 108 L BRI A,
AFFHB B BRSNS 14 MPEEIR, RKBER
HigK2EH 14 MR BRI S 'R 4 fis.
H Gly. Ala. Asp 3 &R ER &, 4E6W
FHERIER S EVE, N Gly. Asp &8 HE A4,
L 2.

T4 BKRBHRISKBHRPIEBNIENESER
Table 4 Amino acid content determination results in freshwater Margarita and seawater Margarita
K WKB IR K Tk
SR B % FEIME/ % SR B % FEME%
Asp 0.15~0.26 0.21 0.28~0.77 0.43
Thr 0.03~0.06 0.05 0.04~0.25 0.08
Ser 0.12~0.19 0.21 0.14~0.44 0.17
Glu 0.07~0.16 0.11 0.11~0.55 0.20
Gly 0.25~0.43 0.35 0.62~1.39 0.91
Ala 0.28~0.46 0.40 0.41~0.63 0.55
Val 0.04~0.09 0.06 0.08~0.40 0.16
Ile 0.03~0.07 0.04 0.08~0.41 0.15
Leu 0.09~0.16 0.13 0.16~0.49 0.25
Tyr 0.03~0.10 0.06 0.12~0.45 0.20
Phe 0.07~0.14 0.10 0.08~0.29 0.12
His 0.01~0.04 0.03 0.08~0.25 0.10
Lys 0.05~0.09 0.07 0.08~0.30 0.13
Arg 0.08~0.15 0.12 0.16~0.49 0.26
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Fig. 2 Comparison of Asp and Gly contents between freshwater Margarita and seawater Margarita
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B, DAX1SERIR: WKBHREHRKEHREARER S &=
RN, YRR S/KE2ERMAR 14 P
FERBAT G #0041, B Phe b, #/KIBERF 13 Ff
FERSEY S TWKEER, HAESKIT¥EEN, W
# 5. HGly. Asp2 P& &R, SEuH
TEATHE, HUEFR Gly. Asp 2 PR IEFRIE ML 446
T PRSI 1 G PR 2 TR

R5 RKBHAEKBHREERIBHERNN (XL9)
Table 5 Comparative analysis of amino acids contents

between freshwater Margarita and seawater Margarita

(X19)
AR : B B%

RIKEER KB 2R
Asp 0.211+0.03 043+0.11™
Thr 0.05+0.01 0.08+0.05™
Ser 0.17£0.02 0.22+0.09™"
Glu 0.1140.02 0.20+0.11™
Gly 0.35+0.04 0.91+0.26™
Ala 0.40+0.05 0.55+0.08™
Val 0.06+0.01 0.16+0.09™"
Ile 0.044+0.01 0.15+0.09™"
Leu 0.13+0.02 0.25+0.09™"
Tyr 0.06+0.01 0.20+0.10™
Phe 0.10+£0.02 0.12+0.06
His 0.03+0.01 0.10+0.06™
Lys 0.07+0.01 0.13+0.06™
Arg 0.12+0.02 0.26+0.08™

P<0.01.

**P<0.01 vs freshwater Margarita.

5K EE: "P<0.05
P <0.05

70 #BKE R 38 it /KB Ik & B4 R T
A SIMCA A, Ll 14 NI &8 (Aspy Thr.
Ser. Glu. Gly. Ala. Val. Ile. Leu. Tyr. Phe. His.
Lys. Arg) {ENEARE, AFRFIZE GRKEBIR. K
23 (ENEARE, A R Zik ot
(orthogonal partial least-squares discriminant analysis,
OPLS-DA) (1] 3) HE4T B M ] ASE IS KB 2R AN
KB A X 7o AT i B A B A 15
(R 70976, FAEMETRE (RY) 40974,
FAIFAEE. (0» S~ 0971, RAIQ* KT 0.9 Fon
R A S5 A4, 20T 200 VK B #4656 (Permutation
test), WKl 4 R, O BIHZLSHHIIAHAE S/ T 0,
VRS G, BRIIEA R NI%4E
AT TR BRI KIS BRI S50 7347 o

X BRI TREE R, HATA SRR HE
#5218 (variable importance for the projection, VIP)
S, W 5 PR, WTXMRKEHRSEKE
BRH 14 AR, VIPERT 13RI XS] 1 &

14
| P
5 ”:"'ES
o il
z 0 &
g
*
z -5 0%
7
o~ —10
o0
-15
-8 ) -4 -2 0 2 4 6

1.000 01*([1]

R%0[1]1=0.486 Ellipse: Hotelling’s 7% (95%)

1~70-%/KBTk; 71~108-i/K BTk,
1—70-freshwater Margarita; 71—108-seawater Margarita.
B3 RKBIRSEKBIRE EHIE OPLS-DA BEDIFE
Fig.3 OPLS-DA cluster analysis of freshwater Margarita

and seawater Margarita content data
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Fig. 4 Replacement test chart of freshwater Margarita and

seawater Margarita content data
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Fig. 5 VIP chart of freshwater Margarita and seawater

Margarita content Data

ZAER], W Gly. Asp. Arg. Tyr. Ala. Leu. His.
lle. Val; VIP {H/hT 1 RIFZBEXS X /A BIE
H, W Lys. Glu. Thr. Ser. Phe. 454 “2.77 Hié
XM K VIP EEE R, AL Gly. Asp IEZ0Ak
E R AT T X ik KB Bk 5K k.

2.9 BBERIELIMEIE R MR R A2 ST

291 EBERIEAIDGIERSE L1 g BERKMILE
THRMEE R REFN: BRA, 4HEE: 8.0
Hz, X% 32 &k, HEEHE 10 000~4 000
cm™!, HE 18~25°C. BMERMA TR FER
3 K.

2.9.2 BIMMERS.  Z5EBERAE 5 ZE R P
59, Asp. Gly 2 PR & &= 0] UAE NI KB 2R
SRS BRATN B, W22k Asp. Gly 1ER 2 4
JEPE, SERERLIREERELE TR, ¥
IR 5 6 1E SN NIRcal 5.4 iR AbFREAE, HHATH
TR, RS DL K-S Ay, RN 2/3 AR E
9 C-SET, & 1/3 4 V-SET, KM/ —

Feik: (partial least squares regression, PLS) A F
34538 (principal component analysis, PCA) 1 %
SR T

293 LWL E T ERESE AT LA AT LA
AL E R B R, 2SR R S BN 2=
T-HEASOGCHE I TE8UE BT 055, BT DA B
BEAT TRAL P01, B Y PRAL B SRR A — B 3 2 (st
Derivative, dbl). #ixlJd—4ki% (normalization by
Closure, ncD Z JTHUN I IE (multivariate scattering
correction full, mf). FrifE IEA72E 4 (standard normal
variate, SNV). JLREHFIE —Hr SELH (st
Derivative Savitzky-Golay 9 points, dgl), ALK
FrifEft. (normalization to Unit length, nle) 21-231, D)
C-SET @AM 7 M 8Ue A, JFH V-SET X
REAT IR, Pk tH fe O FIUAL 24 77 32 BAYsk/ 6 AUfE
B, UGS TERs Qv iE AN KkYE, Qv
BRI 1 BB R AR GF o oA 28 T Ah B 1) T3 4 )
HEAT PLS. PCA 7#7, Asp % Qv 4 0.756 8,
0.8828; Gly #% Qv A 0.759 1. 0.8549, ¥ili%
2 PR FE R A By B &5 AL, (RIS R AR A Y [B] )
2 i ok RBUE %, BIRH] dbl, ncl, SNV, mf
&2 M EIEXDGIE 3B R, LT T 60 IR
THE, IELEE VPN RS (Q i) 1% H S LA Y25,
PSS P RT 12 PPTisb s R, Asp BT
AR EE LK 6, Gly H8 FiAb #1455 I
® 7, Bbbrid “*” NEEEE RS H. Asp
FEADEREZ SNV, dbl. ncl B mf4 F 7 i T4k
R, T LI 58 B S A S AR R G Al 1) T A 2
TIEAH B Qv B K, Hh 2 mf AL 35 1)
LA GG AL IEAH 8 R B K, WREAH R &
Bl b, [FIR AL S B R IE AR R 2 5 R4
RN, HAHZEAR, w8 B A BOR B
SEME, AR ITRAL B T7 N mf, B 4000~
10 000 cm™'o Gly 5 7Y f £ 45 R4k B 7 0
mf. dbl. nle, #EH 4 000~10 000 cm ! % Bk .
2HFIREISE 2 R NE N E13 5] Asp. Gly
BB S J Asp. Gly 1 80K: I 4R 5 56 ik 4 m] 15
LM E EE, WA 6.

2.9.4 BARVEY kS R T AL B T
ARG IS X B, #E57 Asps Gly PRI AR
AL, BEHLAHE 10 #EIUEERFE ST T, 25 R 5 &
B o B B LERE, DA R T ae /74T % %%
I Hri2el,
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6 Asp ERTALELER
Table 6 Results of ASP model preprocessing

1y 3 0 S B -1 BEIE4E IR
Fe ik BiE S FETF HH% B /em O WEEE LAESE YN B R
1 PLS none - - - 0.7568 0.9976 0.008 0.946 5 0.032
2 PCRnone - - - 0.8828 0.9752 0.027 0.972 0 0.024
3 PCRdbl, ncl 3 83 5000~10000 0.8998 0.9860 0.020 0.9779 0.021
4 PLS dbl, ncl 3 83 5000~10000 0.9032 09891 0.018 0.980 2 0.019
5 PLS SNV 11 83 5000~10000 0.9050 0.9916 0.016 0.9815 0.019
6 PLSdbl, ncl 3 79 5000~7144. 7404~10000 0.9050 0.9881 0.018 0.980 3 0.019
7 PLS SNV 12 79 5000~7144. 7404~10000 0.9040 0.9917 0.015 0.9815 0.019
8 PLS SNV, dbl 3 79 5000~7144. 7404~10000 0.9024 0.9901 0.017 0.979 6 0.020
9 PCRmf 8 100 4000~10000 0.9030 0.9903 0.017 0.980 6 0.019
10 PLS mf 9 100 4000~10000 0.9050 0.9917 0.015 0.982 7 0.018
11 PCRSNV 8 100 4000~10001 0.9009 0.9903 0.017 0.980 7 0.019
12" PLS SNV 9 100 4000~10000 0.9041 0.9917 0.015 0.982 7 0.018
NIRRT EAE R, A,
* is the optimal preprocessing model, same as below.
Fx 7 Gly EEMALEER
Table 7 Results of Gly model preprocessing
o ¢ \ o e B T
FLoOonE Bk T AR BBen QY e e RN R AR
1 PLS none - - - 0.7591 0.9971 0.021 0.9677 0.068
2 PCR none - - - 0.8549 09809 0.054 09757 0.061
3 PLS dgl. nle 2 83 5000~10000 0.8666 0.9857 0.046 0.9799 0.055
4 PLS mf. dbl. nle 2 83 5000~10000 0.8671 0.9856 0.047 0.9799 0.055
5 PLS ncl 10 100 4000~10000 0.8712 0.9886 0.041 0.9833 0.050
6 PLS dbl 5 100 4000~10000 0.8768 09876 0.043 0.9825 0.051
7 PLS dbl,ncl 6 100 4000~10000 0.8767 0.9901 0.039 0.9840 0.048
8 PLS mf 10 100 4000~10000 0.8777 09895 0.040 0.9850 0.047
9 PLS dgl. nle 5 100 4000~10000 0.8801 0.9902 0.038 0.9843 0.048
10 PLS SNV 10 100 4000~10000 0.8774 09895 0.040 0.9849 0.047
11 PLS SNV. dbl 4 100 4000~10000 0.8715 09912 0.036 0.9845 0.048
12" PLS mf. dbl. nle 5 100 4000~10000 0.8814 0.9900 0.039 0.984 5 0.048
a b
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0.9 < 05 .
g 5
g j=9 1 B
% 0.8 g 0.4
% E
£ 07 2 03 .
& L
0.6 0.2
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€015 ’ d
I~ il 1.0
|
Z 0.10 |i /' }E‘ 0.8 #
oy | {9
E 0.5 (| 1 2 06 .
M] oz
% 0 U 'I :q‘% 0.4 df‘g
2 '! 2
% 005 0.4 0.6 0.8 1.0 12
10000 9000 8000 7 /00071 6000 5000 4000 original property Gly
viem

6 mf LIBEHEEE (a). Asp RERERSHIEREALMIUSEE (b). mf, dbl, nle LIBFHINIEE (o)v Gly
RARERSIIEREALMIUSEE (d)

Fig. 6 Spectrogram after mf processing (a), regression linear fitting atlas of correction set and verification set of Asp model (b),

spectrogram after mf, db1,nle processing (c), regression linear fitting atlas of correction set and verification set of Gly model (d)
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29.5 MIATRLS EFERAEEE, DIBIRiE
CLAMNRUE SR CTE AT U, DAFIOI &5 SR AL AT
PR o 0 B BE R 20 B AN 58 1B 2 35 41 AR 3 T
WAE, Asp BB I 285 5 1) fe KAH 0 22 /N T £
0.01, MIXHRZ/NTE0.1, Flks#EwmE (SEV) N
0.0072, XT45ERE/KF0.05, ¢ (0.05, 9) =2.26,
B Rt ¢ K98 AE N 0.98 /T 2.26, TiRH 2 Fhsik
I ATas R B 2R . Gly BRI R
B KA 25 /T £0.08, xR Z /T £0.1, SEV
4 0.0254, X T45 € REKF 0.05, ¢ (0.05, 9) =
226, FAHRON ¢ K SfE A 1.58 /T 2.26, UiHA 2
FhOTVERI BT 5 R W 22, R e AMsE R
IR ERT28,

2.9.6 IEZAMGHE S EILBR A AT UK AL R S =
XTECA T ARSI 45 SR S AR TR 43 i G e 25 R

Gly/%

XEG, 28 e ARG, W 2 FOE LR ENE R X
PO IR 7 M G R A S 2 MG TE FIIMEL, 45 2R
JE 7, Asp 55 Gly & & AESLPRIE FFE S S R
B s, HBHTAAMDCEH AR, WA T
AFEE Asp, Gly TRIMEBEAT et 5 52FrllE & &
Pir, Ul I 2L AN RS TR 45 R A5 S PR 4l Rl
7, BARUSCR RAF, TSE RAHER R . T H.,
3o X B B R 73 BT G R AL B 3T 0 A 5l 1
{5, KL Asp 55 Gly 752 Bl A dh 4 (185 BV
AL gR b, BTSN Asp Gly € BB AT LL
HEBBERASE, XMRKBEREIKEER. L5k
JEHNETC T A AT AL EE, AT DA R ZZ AR, S8
BB BRI PREE S B E, PRI RA, AR
ANPGRS IR R EER N XK ERA
KB ERIRAE T AT 152,
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Fig. 7 Comparison of measured and predicted values of Asp and Gly in Margarita samples
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BT OKEER, BRI E S K Asp. Gly
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BICETERZE. A, SRKEEHR G K2 H®RE &
BIE AT R0, KIL 7 FhEIERR VIP (KT 1,
Y Gly. Asp VIP il 1.2. ¢ E, W\ Gly,
Asp ATTERER S0 FACEIER, LUK Asp. Gly
VERIRKISER 5K IS BR 450 1) DA 2 5L TR
BT HRKEHRMEGKEZERY Asp. Gly HEZE
SRR, ABF TR T LA AN GG AR AR
A, 7E 4 000~ 10 000 e Y61 G F 4, L4 Asp.
Gly & BRI B 8 37 53T 20 AP B Al LR )
BRI T EZIM O-H. N-H. C-H W fiiig
KRB, 2spng sk WIOE, W44 Asp. Gly & &
KA R v AT ), 85 R B R 4 Bir ks I 25
R, X T BRI S TE L bR S B —
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