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Fig. 1. Scatter plots of (A) "0 vs. §"°C and (B) "N
vs. 8"°C of tea samples.
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vs. 8"°C of garlic samples.
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Table 1. Elemental concentrations of tea samples.

Element Taiwan (n“ = 100) Vietnam (n = 30) Thailand (n = 29) China (n = 30) Indonesia (n = 10)
B 13.3"(22)" 15.40 (18) 13.25 (24) 12.69 (16) 16.39 (26)
Cu 8.24 (47) 8.72 (14) 10.06 (16) 6.53 (33) 9.73 (28)
Zn 24.74 (24) 19.81 (18) 2423 (19) 28.51 (18) 23.44 (12)
Cd 0.038 (44) 0.015 (67) 0.028 (43) 0.03 (40) 0.015 (24)
Cr 0.091 (104) 0.227 (104) 2.748 (92) 0.088 (77) 0.042 (97)
Ni 436 (33) 4.115 (35) 4.411 (44) 2.42 (26) 1.717 (62)
Pb 0.245 (44) 0.101 (45) 0.123 (139) 1.301 (70) 0.333 (91)
As 0.028 (50) 0.010 (84) 0.024 (61) 0.030 (45) 0.008 (83)
Ti 1.741 (36) 2.143 (76) 1.352 (43) 1.626 (34) 1.583 (35)
\% 0.045 (60) 0.082 (54) 0.052 (60) 0.039 (45) 0.04 (46)
Co 0.259 (104) 0.119 (114) 0.323 (84) 0.160 (61) 0.087 (60)
Ga 0.613 (53) 0.322 (100) 0.900 (59) 0.188 (80) 0.306 (46)
Ge 0.147 (39) 0.159 (38) 0.100 (84) 0.112 (48) 0.099 (50)
Rb 16.261 (39) 26.778 (54) 63.62 (52) 29.84 (31) 39.63 (40)
Sr 9.618 (43) 9.116 (46) 11.69 (48) 15.12 (61) 23.81(89)
Zr 0.012 (47) 0.028 (101) 0.044 (106) 0.094 (91) 0.053 (129)
Mo 0.019 (125) 0.006 (89) 0.013 (120) 0.025 (219) 0.011 (54)
Ag 0.001 (134) 0.0004 (105) 0.002 (264) 0.004 (88) 0.0005 (113)
Cs 0.061 (115) 0.362 (83) 0.689 (125) 0.166 (42) 0.676 (66)
Ba 6.838 (52) 4.490 (103) 14.18 (68) 2.533(74) 4.350 (53)
Ce 0.082 (70) 0.085 (94) 0.147 (54) 0.261 (45) 0.056 (25)
W 0.004 (139) 0.001 (164) 0.0009 (174) 0.010 (68) ND"
Se 0.029 (47) 0.095 (54) 0.085 (186) 0.133 (23) 0.044 (38)
P 3,803.8 (19) 3,119.3 (13) 3,250.8 (8) 3,487.1 (12) 3,176.7(9)
2,651 (11) 2,325.4 (11) 2,262.7 (6) 2,639.7 (9) 2,456.7 (7)
K 16,255 (10) 16,433 (8) 15,974 (9) 16,408.8 (10) 1,7306 (9)
Ca 3,468 (17) 3,330.1(12) 3,781.3 (21) 3,203.6 (16) 3,808.1 (12)
Mg 2,025 (14) 1,930.7 (16) 2,317.1 (13) 2,076.7 (11) 2,031.9 (13)
Fe 71.23 (29) 90.92 (26) 55.87 (21) 86.68 (24) 62.00 (17)
Mn 608.4 (30) 662.74 (53) 912.7 (41) 600.8 (39) 495.0 (35)
Al 486.82 (28) 546.1 (29) 564.9 (28) 637.5 (25) 489.3 (11)
3"0 23.36 (10) 20.07 (12) 19.78 (18) 19.79 (10) 19.78 (6)
8" C -26.74 (-4) -26.77 (-3) -26.86 (-3) -27.60 (-3) -27.07 (-4)
"N 4.25 (42) 3.52(29) 5.19 (22) 5.65(21) 3.90 (31)

“ Number of sample.

¥ Mean, unit in mg kg

* Coefficient of variation (CV), unit in %.
“Not detected.
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Table 2. Elemental concentrations of garlic samples.

Element Argentina (n” = 17) China (n =23) Vietnam (n = 27) Korea (n=17) Taiwan (n = 213)
B 10.3" (40)" 6.6 (33) 7.0 (23) 7.0 (14) 8.45 (55)
Cu 4.2 (14) 4.3 (20) 3.9(33) 2.4 (30) 2.7 (40)

Zn 22.4(25) 25.1(36) 28.7(37) 17.6 (28) 23.6 (54)

Cd 0.034 (46) 0.092 (117) 0.069 (46) 0.055 (28) 0.058 (108)
Cr 0.0142 (170) 0.0379 (423) 0.0078 (425) 0.0251 (309) 0.0411 (237)
Ni 0.13 (30) 0.4 (151) 0.31 (70) 0.19 (146) 0.5 (196)
Pb ND" 4.686 (97) 0.0149 (117) 0.0009 (412) 0.036 (297)
As 0.103 (41) 0.030 (38) 0.02 (62) 0.007 (121) 0.05 (273)
Ti 0.45(12) 0.48 (51) 0.53 (60) 1.54 (19) 1.285 (77)
\% 0.0065 (46) 0.0095 (111) 0.0064 (142) 0.0074 (34) 0.005 (199)
Co 0.0055 (50) 0.0085 (42) 0.0047 (58) 0.007 (78) 0.005 (143)
Ga 0.046 (53) 0.113 (68) 0.070 (67) 0.075 (103) 0.063 (210)
Ge 0.02 (27) 0.006 (100) 0.02 (29) 0.025 (39) 0.034 (64)
Rb 3.4 (83) 4.6 (42) 4.5 (49) 2.7 (43) 1.541 (52)
Sr 5(19) 3.6 (35) 2 (75) 1.5 (56) 7.927 (216)
Zr 0.0093 (101) 0.1290 (126) 0.0360 (45) 0.41 (15) 0.01 (126)
Mo 0.16 (45) 0.19 (67) 0.097 (51) 0.25 (78) 0.185 (83)
Ag 0.0010 (144) 0.0001 (208) 0.004 (98) ND 0.004 (631)
Cs 0.0026 (136) 0.0071 (69) 0.0100 (67) 0.0016 (78) 0.001 (100)
Ba 0.5 (54) 0.537 (137) 0.7 (63) 1.1(99) 0.755 (191)
Ce 0.006 (87) ND 0.004 (132) 0.001 (88) 0.004 (189)
W 0.0004 (185) 0.0014 (222) 0.0007 (341) 0.003 (75) 0.002 (470)
Se ND 0.0185 (133) 0.0821 (50) 0.07 (44) 0.048 (120)
P 4,397 (9) 4,315 (16) 4,507 (21) 3,996 (9) 4,137 (19)

S 7,146 (15) 8,702 (26) 7,343 (19) 6,195 (17) 7,212 (21)

K 18,811 (7) 15,614 (11) 15,447 (20) 13,350 (13) 13,148 (49)

Ca 427.3 (12) 498.0 (25) 426.74 (27) 275.8 (41) 1,238 (196)

Mg 768.1 (11) 877.3 (11) 660.9 (22) 685.8 (14) 641.8 (66)

Fe 15.41 (27) 25.56 (40) 35.15(33) 24.20 (34) 16.4 (70)
Mn 8.00 (12) 10.07 (20) 10.48 (37) 6.96 (36) 6.7 (56)

Al 0.49 (93) 4.70 (151) 83.34 (170) ND 0.650 (357)
°H -95.53 (-4) -54.52 (-13) -51.59 (-15) -43.45 (-11) -51.46 (-15)
8"0 23.31(4) 29.95 (4) 28.27(7) 29.03 (3) 19.99 (12)

8" cC -26.95 (-2) -27.22(-2) -27.44 (-5) -27.08 (-4) -28.29 (-4)
"N 6.46 (21) 1.87 (124) 2.14 (84) 3.64 (86) 9.72 (50)

“ Number of sample.
¥ Mean, unit in mg kg

* Coefficient of variation (CV), unit in %.

“Not detected.
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Fig. 3. Biplots of tea samples produced by correspondence analysis (COA), indicating that the 7 elements of Cr, Cs,

Rb, Ba, Ga, Co and Mo have little relationship with geographic origins of this study. In the figure, each sample ori-
gins are denoted by Arabic numerals; 1 represents Taiwan; 2, Vietnam; 3, Thailand; 4, China; 5, Indonesia.
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Fig. 4. Biplots of tea samples produced by COA, indicating that the 5 elements of Al, Sr, Ca, W and Zr have little
relationship with geographic origins of this study. Sample origins are denoted by Arabic numerals; 1 represents Tai-
wan; 2, China; 3, Argentina; 4, Vietnam; 5, Korea. The respective independent variables are denoted by the corre-
sponding elemental symbol.



2

B2 %

ST

136

889°[- 11€°0 - 1€0'I€ - [N Y¥Sol CIL'T (948 6'65¢- 6€6'Y LLY'C LLO0- 'Szdd
L10°C- ¥8C°0 - [S3A13 - V' LEY- S'60CI SET8 61¢°S clee 1cecs 000°¢- 66C°0- ’szdd
861°C- 8¢S°0 - 098°1¢C - L00¢- Yyyel Y11~ y2e9 0'v6C- 1€0°S L9¢C 9€8°0- 'szaa
L00°C- LI€0 - 989°C¢ - a4ty €1201 590 18S9 £eces 69y 91¢°C 1€0°0 ‘Szda
691°C- LETO - ¥88°SS - 0°SEP- L1TEl 189°0- £68°C €81¢ 86y SLY'C- §90°0- ‘szda
6600 6€C0 I61C LO8'8 ¥80°0- 019¢ 8'6CC 0290 0€0°[ SY'68- 61L0 911°0- 1S0°1 'Stda
981°0- L61°0 6€0C colol 0¥8°0 00°8L- yll- 8v0°L SOr'1 06°Ch- S16°0 165°0- €C8°0 ’S1da
£€9¢°0- L8Y°0 1v6'Cy 61L¢- 165°¢- 08201 8'1¢I- e LS6'1 clees 0SL°0 $90°0- IST°0 “srda
SYTo- €vC0 00L°TT 8¢'8 99T°0- SLYtY VST 0¥ 0- 8CS'C L066~ €€6°0 1€C0- 80T°1 AS1da
60€°0- 6v1°0 9€8°1 ¥Z80¢ 9150 10°09- 260°¢l Sy8°1- LEL'T 11s°¢Cs €590 LIT°0- ¥60°1 's1da
898°0- - 6C' LS - - Y'v6- 1'ov8 8§CT°0 61S°S Sevr- 65y 899°1- S60°1 'Nzdd
081°1- - 89179~ - - 6°LIC £€86 7959 LT8'S 0oLy 8L8'Y €90 €5L°0 °Nzdd
IvIl- - Y6 Ch- - - I 9v01 668°C- SYE9 €Yy €SLY 889°1- 269°0 'Nzda
L 1- - SSTr - - eIl 7808 0L8°0- 986'9 €98~ 8I¢Y 08L°1- 981°'1 *Nezdd
£€eel- - 8S°LE- - - el [ 74}t SEET 8%L9 1'eLe- €99t 16L°1- 088°0 Neda
890°0 - - - - 4582 £ore- 960y 0sT0 0'1€C 960 IL¥'0 (44! 'N1da
8¥C0- - - - - 65°LE- 9°¢9¢C- S0l 1EV°0 €'L81- 80S°0 8L0°0- w80 PNI1Aa
60C°0- - - - - €L8°0L 991~ yL80 0260 Y ovi- 6€1°0 805°0 80 UNTIa
YT 0- - - - - 61'89 LTser 8LL'C 0€L’l L1TC Y11°0 Sre0 6ve’l BNE(C]
1€€°0- - - - Iy VL9V 6991~ Y0€'1 1ST'1 9°¢01- 99T°0 A8 A0 L60°1 N1Aa

1S Qi D eD 1L A sV qd IN PO uz no d Ad

‘uiduio Teoydei3003 aAnoadsar jo opdwes e} Jo (1) uonouny JUBUIWLIOSI] € d[qRL

o WRIRNE[ T €



137

= pir VAR ==

2

1t

'ss0001d [BO1ISTIRIS Aq PAJOS[OS U] JON ¢
“RISOUOPU] ‘[ BUIYD D) PUBIIBYL ‘YL ‘WEURIA

n\/ mcwammr_l n.._l ‘SSdS %L ssa001d [esnsnels nm nmwmuz %L ssa001d [eansnels n7~ 'ssa001d [ed13S138)S Ul PIAJOAUL dJe Blep OWQOuOmm ﬁNmQ ‘ssaooad [ed11S138)S Ul POAJOAUI JOU dJIe Blep omn—OaOm_ ¢ 144,
SsTl- 609'8 S0°SL- cleel - 9¢1°0- - €00 - 80° 111 SELI- Y9L°0- 'Szdd
€ve’l- 0€8'6 8Y'LL- yeeel - ¥10°0- - 1€0°0 - €8°Cyl 8°GEl- scll- ’szdd
61€1- €55°6 89L- SLY' €l - 681°0- - (43040 - £€8°9¢1 L9991~ 810 “'szda
6TC'1- Sov'8 €lvL- yoT el - 910°0- - 1€0°0 - S8'LIT L8891~ 69L°0- ‘Szda
9€¢°1- 99¢'8 IWLL- [ 4! - ¥¥0°0- - 6200 - 6L'801 1'8L1- 996'1- ‘szda

60°1L- 100°0 611°0 ¥20°0 0100 - 8V6°'1C SYL8I1 co8°I- 'S1Aa
6'¥8- €00°0 19C°0 L20°0 800°0 - S€0S 09C°19 [42X% ’Stda
09°¥8- L00°0 6000 8200 0100 - 009°¢y €6v°0¢ Y$T0- Y“s1aa
6V 1L- 2000 LITO €200 0100 - LO1°0€ 02T0T 899°1- As1da
65759~ 0000 91T0 ¥20°0 800°0 - 88791 60%°'0C 8€6°C S1da
S 0569 €6°LL 8¢Sl €10°0- 796°0- 690°0 - LS00 90C°L9 6L°STI- - 'Neda
T8rl- Ge0'8 €708~ 69091 110°0- 0€Y°0- ¢LO0 - Ss0'0 299°101 SI'8L- - °Nzda
811~ 00%'L 10°6L- 1€0°91 800°0- 019°0- SLO0 - 8¥0°0 ¥20°88 LS'86- - “NTdIa
€veEl- 88L9 99°9L- YSL'ST 100~ vy 0- 890°0 - £50°0 889°GL L6011~ - Nedd
€9v°1- L69°9 L66L- 6891 ¥10°0- 615°0- 1L0°0 - G500 ¥96°€9 9 SIl- - Nzda
6708~ 100°0- ££0°0- L10°0 - 6€0°0 34 8% 60¢°¢l - 'NI1da
08°C6- 2000 001°0 0200 - LEO0 S8C'ST LEL'YS - PNI14a
109L- ¥00°0 £50°0- €200 - 0€0°0 6Cel 698°1¢ - UNTIA
91'8L- 100°0 001°0 L10°0 - 9€0°0 768°¢ 996°S1 - ANTAa
1€°6L- 100°0- 6500 L10°0 - 8¢0°0 [4N0 I8¢°LI - NTAa
1sU0D Ng,@ e 04,0 un od SN ©) S BN 0 eg Ad
(ponunuoo) ‘urduo [eorydei3oasd oanoadsar Jo ojdwes ©o) Jo () uonoUNJ JUBUIWILIOSI] ‘€ d[qEL

(B - WREFZHY €



138 BEEEENTTE B2 2

Fd. (EHFR 3 HAREBHIZHARIE (A) DFIN ~ (B) DF2N ~ (C) DFIS k (D) DF2S #Ef T EEAERN AR 2 H
EER -
Table 4. Discriminating results of tea samples by various types of discriminant function listed in Table 3. Using (A)

discriminant function DF1IN; (B) discriminant function DF2N; (C) discriminant function DF1S; and (D) discriminant
function DF2S.”

(A) Predicted

Actual Taiwan Vietnam Thailand China Indonesia Sample size
Taiwan 95 0 3 0 2 100
Vietnam 2 27 0 0 1 30
Thailand 2 0 26 0 1 29
China 0 0 0 30 0 30
Indonesia 1 1 0 0 8 10

Discrimination rate ~ 95% (95/100) 90% (27/30)  89.7% (26/29)  100% (30/30) 80% (8/10) 93.5% (186/199)

(B) Predicted

Actual Taiwan Vietnam Thailand China Indonesia Sample size
Taiwan 96 1 2 0 1 100
Vietnam 3 26 0 0 1 30
Thailand 0 0 28 0 1 29
China 0 0 0 30 0 30
Indonesia 1 1 0 0 8 10

Discrimination rate 96% (96/100) 86.7% (26/30)  96.6% (28/29)  100% (30/30)  80.0% (8/10)  94.5% (188/199)

©) Predicted

Actual Taiwan Vietnam Thailand China Indonesia Sample size
Taiwan 100 0 0 0 0 100
Vietnam 0 28 1 0 1 30
Thailand 0 0 28 0 1 29
China 0 0 0 30 0 30
Indonesia 1 1 0 0 8 10

Discrimination rate ~ 100% (100/100)  93.3% (28/30)  96.6% (28/29)  100% (30/30)  80.0% (8/10)  97.5% (194/199)

(D) Predicted

Actual Taiwan Vietnam Thailand China Indonesia Sample size
Taiwan 100 0 0 0 0 100
Vietnam 1 28 0 0 1 30
Thailand 0 0 29 0 0 29
China 0 0 0 30 0 30
Indonesia 0 1 0 0 9 10

Discrimination rate  100% (100/100) ~ 93.3% (28/30)  100% (29/29)  100% (30/30)  90.0% (9/10)  98.5% (196/199)

“ DF1, isotopic data are not involved in statistical process; DF2, isotopic data are involved in statistical process. N, statistical process
by NCSS; S, statistical process by SPSS.
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#e6. (LHF S HAREBHIZHARIE (A) DFIN » (B) DF2N ~ (C) DFIS k. (D) DF2S #EfT AT AR 2 H
EER -
Table 6. Discriminating results of garlic samples by various types of discriminant function listed in Table 5. Using

(A) discriminant function DFIN; (B) discriminant function DF2N; (C) discriminant function DF1S; and (D) discrimi-
nant function DF2S.”

(A) Predicted

Actual Taiwan China Argentina Vietnam Korea Sample size
Taiwan 178 2 8 1 24 213
China 0 21 0 1 1 23
Argentina 0 0 17 0 0 17
Vietnam 1 2 0 20 4 27
Korea 1 0 0 0 16 17

Discrimination rate ~ 83.6% (178/213)  91.3% (21/23)  100% (17/17)  74.1% (20/27)  94.1% (16/17)  84.8% (252/297)

(B) Predicted

Actual Taiwan China Argentina Vietnam Korea Sample size
Taiwan 212 0 0 0 1 213
China 0 23 0 0 0 23
Argentina 0 0 17 0 0 17
Vietnam 0 1 0 25 1 27
Korea 0 0 0 0 17 17

Discrimination rate ~ 99.5% (212/213)  100% (23/23)  100% (17/17)  92.6% (25/27)  100% (17/17) ~ 99.0% (294/297)

©) Predicted

Actual Taiwan China Argentina Vietnam Korea Sample size
Taiwan 188 1 4 2 18 213
China 0 21 0 1 1 23
Argentina 0 0 17 0 0 17
Vietnam 1 2 0 19 5 27
Korea 0 0 0 0 17 17

Discrimination rate ~ 88.3% (188/213)  91.3% (21/23)  100% (17/17)  70.4% (19/27)  100% (17/17)  88.2% (262/297)

(D) Predicted

Actual Taiwan China Argentina Vietnam Korea Sample size
Taiwan 212 0 0 0 1 213
China 0 23 0 0 0 23
Argentina 0 0 17 0 0 17
Vietnam 0 2 0 24 1 27
Korea 0 0 0 1 16 17

Discrimination rate ~ 99.5% (212/213)  100% (23/23)  100% (17/17)  88.9% (24/27)  94.1% (16/17)  98.3% (292/297)

“ DF1, isotopic data are not involved in statistical process; DF2, isotopic data are involved in statistical process. N, statistical process
by NCSS; S, statistical process by SPSS.
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Table 7. Discernment of audit garlic of VM-C and VM-T. Discriminating results using discriminant functions based on

(A) NCSS listed in Table 5; (B) SPSS listed in Table 5; and (C) NCSS and SPSS of Taiwan and China listed in Table 8.
The bold numbers in the table represent the larger values derived by using DFIN, DF2N, DF1S, and DF2S, respectively,

between VM-C and VM-T.

Discrimination function”

X\u)dit garlic  DFIN; DFINc DFIN, DFINy DFINg DF2N; DF2N. DF2N, DF2N,, DF2N¢
VM-T 0.914023 -0.00072 -0.2856 0.548294  -0.0833  0.365895 0.277421 0.038496 0.187559 0.13063
VM-C 0.706007 0.060179  -0.33947 0.742966 -0.0066 0.171817 0.346697 -0.08718 0.320313 0.248356
B) Discrimination function”

Audit garlic  DFIS,  DFIS.  DFIS,  DFIS, DFIS, DF2S, DF2S. DF2S, DF2S, DF2S,
VM-T 20.54987 18.10877 11.56772 16.59643 17.73894 851.323  857.8406 822.3605 858.0596 857.3495
VM-C 13.85233 16.36621  5.025302 15.00309 15.47981 852.5964 872.659 816.0857 871.6245 872.3165
© Discrimination function”

Audit garlic DFIN; DFINc DF2N,; DF2N. DFI1S; DF1S. DF2S; DF2S.
VM-T 3.7730 -7.3636 91.3086 85.4701 3.0799 -8.0568 90.6155 84.7770
VM-C 3.7107 4.8570 109.1413 130.2735 3.0176 4.1639 108.4482 129.5804

“DF1, isotopic data are not involved in statistical process; DF2, isotopic data are involved in statistical process. N, statistical process
by NCSS; S, statistical process by SPSS. T, Taiwan; C, China; A, Argentina; V, Vietnam; K, Korea. Those discriminant functions

are constructed by data of all five countries.

* DF1, isotopic data are not involved in statistical process; DF2, isotopic data are involved in statistical process. N, statistical process
by NCSS; S, statistical process by SPSS. T, Taiwan; C, China. Those discriminant functions are constructed by data of Taiwan and

China.
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Table 8. Discriminant function (DF) of Taiwan and China for audit garlic of VM-C and VM-T.

Cs Mg 8"0 5N Const

-482.569

Rb
1.068
3.734

Cu Pb Ti Co Ga Ge
0.237

1.916
3.731

DF*

-5.805
-21.810
-53.238

-149.234

43.953
-89.647
-73.938

0.023 1.328 -
0.026
-285.919

0.243
-0.125

-0.070
-0.859

DFIN,

326.132

2.016
-0.268

DFIN,

0.010 4.972 -0.146
-0.933

267.977
1,292.183

20.494
35.565

106.412

1.021

DF2N,
DF2N,
DFIS,

8.163

0.019

2.491

426.382

1.488
0.023

2.634

-6.498
-22.503
-53.931

-149.927

-482.569

1.068
3.734
0.237

43.953
-89.647
-73.938

-285.919

1.328
0.026

1.916

0.243
-0.125
-0.070
-0.859

326.132

2.016
-0.268

3.731

DFIS,

-0.146
-0.933

0.010 4.972

267.977
1,292.183

20.494
35.565

106.412
426.382

1.021

DF2S,

8.163

0.019

2.491

2.634 1.488
“ DF1, isotopic data are not involved in statistical process; DF2, isotopic data are involved in statistical process. N, statistical process by NCSS; S, statistical process by SPSS. T, Taiwan; C,

DF2S.
China.
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* Not been selected by statistical process.
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Apply Chemometrics Approach to Differentiate the
Geographical Origin of Agricultural Products: Case
Studies of Tea and Garlic

Jhen-Nan Lin, Tsung-Ren Peng', Po-Hsuan Wang, Yu-Wen Lin®, and Tsang-Sen Liu™"

Abstract

Lin, J. N,, T. R. Peng, P. H. Wang, Y. W. Lin, and T. S. Liu. 2023. Apply chemometrics
approach to differentiate the geographical origin of agricultural products: Case studies of
tea and garlic. J. Taiwan Agric. Res. 72(2):127-149.

This experiment used chemometrics approach to discriminate the geographical origin of tea and
garlic. The chemometrics, based on the multivariate analysis, statistically process the trace element
concentration and isotopic composition data of agricultural samples studied to establish a discriminant
function for each geographical origin. The discriminant function was used to estimate the geograph-
ical origin of the tea and garlic studied. The tea samples were taken from Taiwan, China, Vietnam,
Thailand, and Indonesia, and the garlic samples were from Taiwan, Argentina, Korea, China, and Viet-
nam. The results show that the overall discrimination rate of this approach in differentiating the geo-
graphical origin of tea was about 96%, and the highest discrimination rate of individual geographical
areas was 100%. For comparison, the corresponding discrimination rates of the garlic test were 93%
and 100%, respectively. In addition to the excellent discriminant results, some research experiences
can be important references for follow-up related research: (1) Trace elements are the most import-
ant factor while discriminating the geographical origin of crop production areas; if isotopic data are
added, the discrimination rate can be elevated. (2) Minimizing the number of regions involved in the
chemometric analysis can elevate the discrimination rate of the blind sample. (3) The most relevant
independent variables should be screened out as far as possible to optimize the discriminant function.

Key words: Chemometrics, Discriminant rate of geographical origin, Tea, Garlic.
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