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Fig. 1. Structures of 5 Coix lactams and coixol. 1. Coixspirolactam A; 2. Coixspirolactam B; 3.
Coixspirolactam; 4. Coixlactam ; 5. Methyl dioxindole-3-acetate; 6. 6-Methoxy
-2-benzoxazolinone, (6-MBOA, or coixol). The molecular structures are cited from patent
documents™® published by Chang et al. (2012).
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Table 1. The chemi-physical properties of 5 lactams and coixol which show inhibitory effects on cancer

cells %2

Compounds Chemi-physical properties

Coixspirolactam A i%lﬁl CHpERPs > 53"V C11HINO 3;

AT ECRUL T TR A) UV(MeOH)A max nm (loge): 250(3.72).
EIMS m/z (%): 203 (M+, 8), 167(5), 146(2), 145(22), 137(100), 117(8),
107(7), 84(14).
HREIMS m/z :203.0580 5 §Tifi 203.0582.

Coixspirolactam B iﬂi?j Oy 53" C12H 11 NO 3;

CATV RV [T B) UV(MeOH)A max nm(loge): 251(3.78).
EIMS m/z (%): 217(M+ ,9), 174(3), 173(26), 146(8), 145(100), 144(5),
117(34), 107(5), 90(9).
HREIMS m/z :217.0738 5 §T i 217.0739,

Coixspirolactam C ?3*3?3 O 53" C12H 11 NO 3;

G T IRRVZ 7 [Tl T C) UV(MeOH)A max nm(loge):252(3.61).
EIMS m/z (%):217(M +,9), 174(3), 173(30), 146(11), 145(100),
144(6), 117(62), 90(19), 89(14).
HREIMS m/z :217.0738 & j 1 fifl 217.0739,

Coixlactam 2%?‘3 CHPERP > 53+=Y C11H11NO 3;

GEAI | UV(MeOH)A mxa nm(loge):248(3.81).
EIMS: m/z (%) 205(M + ,46), 173(18), 146(33), 145(100), 128(10),
117(28).

HREIMS m/z :205.0736 5 £ fifi 205.0739,
Methyl dioxindole-3- acetate iﬁ?i, SHPEPPs > 5592 C11H 11 NO 4;
= ??‘PEJ”P%G-ET#E@F' 'Fie) UV(MeOH)A max nm(logg): 252(3.25).
EIMS m/z (%):221(M+, 46), 162(18), 161(86), 148(100), 146(21),
133(23), 120(39), 119(26), 92(22).
HREIMS m/z :221.0686 & £ fifil 221.0688,
6-Methoxy-2-benzoxazolinone i%?ﬁ O 530 C8HTNOS;
(B3 FY MBOA, coixol)  EIMS m/z (%):164 (M+, 100), 150(70), 105(42), 52(28), 51(27),
80(25), 109(22), 39(19), 122(17).
MW 165.1461




4 T[T L O PR T MR

TR ) Hl » T ﬂﬁﬁ'?ﬁééﬁzﬁflfjg E’,Iié%‘t’[‘ikﬁ‘} 5y F[‘ [ HI?HE?EE%;_F— » Fh
AL RELP] Chlorzoxazone (%17 3y #5f AR - i L] R R e P S Y L5
Iy s,

;u_ﬁ,‘.ﬁ*’kf’z Ph- WHTRRY > & Z FEF?ZH%FIQ* P& vaccenic acid ¥ palmitolenic
acid (BB i) = i (=~ T > 72 1960 (% (N EIA: S At T B > 7 ) B I RS0 VIR
E1% (Ehrlieh ascites sarcoma):' ﬁruqmng 02D 1k ek R ﬁ& PR [
b= o R J‘Eﬁﬁci’it@ffﬂ%ﬁi“ \[% palmitoleic acid (C16:1) ~ vaccenic acid (C18:1) % ° =
[ BRI = R A}L{_jl FIfF’J AU i S SR @3), o AHEARIE I PR RLEY
PRI “f{ SLAETERS 5 o [ AP J,?E'W p I Eh?fﬁ‘/ , Efk?ﬁif“ - W EEA TR
TOPR > (EURLED o WA THE £ B 1 PR Al T U RYRE %“!E?“ PSS VBRI - 3D
e Bl i ) o Vaccenic acid (C18:1 (n-9))HIRLF 5~ HlTﬁ@ﬂlﬁ%’[%@Efﬂ?‘}ﬁ s S RL N EEEEf
= ]‘E;[FIJ@%EIF,%’?&(% 200 SR JEVRLUE | [RaEpY [ER " AR qT% ALfl i ] F vaceenic acid 18
i I BT R pl= PREE ~ F CE b ( e BRI GO I S P e }H
vaccenic acid:%~ #98 {* G rumenic acid (- 78 H R fiaTR) > PG S0 E ) SR @20,
CPRARL 5 Ry RR = 1 S BRSPS BP0 - e ET » {EELE l*‘%f%%”i
T Tuiﬁﬁfﬁi“* % 59 fLVaccenic acid » S5 fli— JEER QBT -

qgﬁ': - EIEEIU%%‘% B @%"%‘f%ﬁ vaccenic acid = palmitolenic acid -
Fig. 2. The structure of coixenolide, a molecule of vaccenic acid and palmitolenic acid are bonded to the
butane-diol backbone.
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Table 2. The reproducibility of absolute retention time and absorption peak area of 4 standards employed
in this analysis.

Standards 1% injection 2™ injection 3 injection 4" injection average + RSD.
Retention time (min)
Caffeic acid 3.61 3.52 3.53 3.53 3.548 0.012
Gallic acid 7.78 7.61 7.64 7.67 7.675 0.010
Vanillin 9.05 8.91 8.92 8.95 8.958 0.007
coixol 11.86 11.91 11.93 12.22 11.980 0.014
Absorption peak area
Caffeic acid 709920 752865 654252 651123 692040 0.070
Gallic acid 1191910 1158275 1245795 1242692 1209668 0.035
Vanillin 1424730 1367945 1329746 1375215 1374409 0.028
coixol 1877190 1839535 1743011 1724586 1796081 0.041
140 3 B
120 -
™~ 100*% E N ®
£ E .
% ao—é =
] E
4075
20 - { 2 % ooy mBo2 % %
. BELE TEEE

0 5 10 15 20 25 30 35 40 45

Retention Time (min)

Q%‘HE . [D[]ijfl& *?'[ i 2 AT HPLC 5 f7 > T f‘:iiiﬁ‘:.}[’ﬁﬁ ] (A== 1% 1% 3.55, 7.68, 8.96,
11.98 55 /_l » 28 £% 50 ppm '] UV 280 nm {{Rf] -

Fig. 3. HPLC analysis of standards caffeic acid, vanillin, gallic acid and coixol (50 ppm each, UV 280
nm), the average retention time is 3.55, 7.68, 8.96, 11.98 min, respectively.
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Fig. 4. The HPLC chromatogram of extracts of unpolished seeds of Coix lacryma-jobi var. Taichung No.
3.
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Table 3. Comparison of absolute retention time of extracts of unpolished seeds of Coix lacryma-jobi var.
Taichung No. 3

Sample component 1% injection 2" injection 3" injection average + RSD.
Peak 1 27.67 27.65 27.65 27.66 0.0004
Peak 2 30.08 30.08 30.09 30.08 0.0002
Peak 3 30.81 30.81 30.85 30.82 0.0007
Peak 4 34.29 34.28 34.35 34.31 0.0011
Peak 5 44.76 44.72 44.84 44.77 0.0014
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Table 4. Comparison of absolute absorption peak area of extracts of unpolished seeds of Coix
lacryma-jobi var. Taichung No. 3

Sample component 1* injection 2" injection 3 injection average + RSD.
Peak 1 1919406 1890700 1964606 1924904 0.0194
Peak 2 795790 775954 858664 810136 0.0533
Peak 3 8225349 8166940 8924242 8438844 0.0499
Peak 4 461272 470599 462729 464867 0.0108
Peak 5 82007 112079 81284 91790 0.1915
Cumulative peak area 11483824 11416272 12291525 11730540 0.0415
T BB 3BEETR CER S Y I/ﬁ[tﬁtﬁb‘?ﬂﬁ“&u B TPy 3

Table 5. Comparison of relative absorption peak area of extracts of unpolished seeds of Coix lacryma-jobi
var. Taichung No. 3

Sample component 1% injection 2™ injection 3" injection average +R.S.D
Peak 1 16.255 16.035 15.389 15.89 0.028322
Peak 2 6.739 6.581 6.726 6.68 0.013126
Peak 3 69.659 69.262 69.906 69.61 0.004667
Peak 4 3.906 3.991 3.625 3.84 0.049873
Peak 5 0.695 0.951 0.637 0.76 0.219554
Cumulative peak area (%) 97.25 96.82 96.28 96.79 0.32
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Table 4. The absolute absorption peak area of extracts of unpolished seeds of Coix lacryma-jobi . The
varieties Taichung No. 3 (TC 3) and Taichung Selection No.4 (TCS 4) were grown at different
locations for comparison.

Cultivation Area Da-Tsueng Da-Tsueng Erh-Lin Da-Ya
variety TC3 TCS 4 TC 3 TCS 4
peak 1 1924904 2059742 1879471 1909913

+ R.S.D. 0.019 0.100 0.007 0.005
peak 2 810136 598482 653606 618248
+ R.S.D. 0.053 0.431 0.041 0.039
peak 3 8438843 8871109 8511473 8420275
+ R.S.D. 0.050 0.070 0.041 0.036
peak 4 464867 508458 458637 463994
+ R.S.D. 0.011 0.143 0.002 0.025
peak 5 91790 75986 128030 79954
+ R.S.D. 0.191 0.147 0.689 0.233
Total 11730540 12113779 11631217 11492383
+ R.S.D. 0.042 0.058 0.034 0.024
peaks Da Tsueng TC3

Da-Tsueng TCS4

Erh-Lin TC3

Da-Ya TCS4
=7 ~ YRR R R B SUE B ) 4B SRR B 53 280 nm

RSP P (0 » BB E -
Fig. 5. Comparison of 5 major peak area (log scale, refer to Table 4) of extracts of unpolished seeds of
Coix lacryma-jobi . The varieties Taichung No. 3 (TC 3) and Taichung Selection No. 4 (TCS 4)
were grown at different locations.
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Table 7. Coixol content of TC No. 3 and TCS No. 4

N

Coixol content (ppm) TC No. 3 TCS No.4 *Reference 4
Polished seed n.d. n.d. 82-159
Bran 107 75 191-245
Hull 524 229 520-2197

L REVR] VIR T VRV 24 he s 0 25

Ref 4: The protocol used hexane to extract twice for 24h at room temperature.
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The Chemical Fingerprints of Seed Extracts of
Coix lacryma-jobi of Two Varieties Grown at
Different Locations®

Yuhsin Chen?, Jia-Lun Chang?, Yi-Lun Liao® and Yun-Kang Lin’
ABSTRACT

Job’s tears (Coix lacryma-jobi) is traditional Chinese medicinal foods that is
nutritious and contains rich functional metabolites. It has been proved to improve
hyperlipidemia and hyperglycemia, inhibit tumor growth, enhance functions of immune
system, anti-inflammation and regulate endocrine hormones. In order to understand the
variation of seed extracts in different varieties and cultivation area. Ultrasonic process
assisted methanol extraction was applied for all samples included in this study. The
extracts were analyzed by HPLC/UV at 280 nm to compare with its chemical fingerprints.
Using present chromatographic condition, 5 major peaks stably representing more than
90% of the total absorption area are identified. After seeds polishing, the absorption peaks
decreased by 85-97%, indicating that most of the UV absorption metabolites exist in bran.
The chemical fingerprints and amounts of each metabolite are very similar between
varieties Taichung No. 3 and Taichung Selection No. 4 grown at Da-Tsueng, Da-Ya and
Erh-Lin. In the LC chromatogram, 3 peaks showed stable and reproducibile which can be
applied for quality control in the future. The content of coixol can be detected by HPLC.
With GC/MS, 5 reported coix lactams and coixol can be detected and relatively quantified.
The chemical fingerprints of seed extracts can be employed as basis for the identification
of different origin.
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