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( ) (18,19)

CH3CN HPLC
Column: Discovery HS C18 (5 um, 25 cmx4.6 mm)
Mobile phase: CH3CN : MeOH  50:50 (v/v)
Detector: UV-Visible 205 nm
Flow rate: 1 mL/min
Injection volumn: 10 pL
( )Coixol ( )
MeOH HPLC
Column:; Cosmosil 5C18-MS (5 um, 25 cmx4.6 mm)
Mobile phase: CH3CN : H,O  60:40 (v/v)
Detector: UV-Visible 260 nm
Flow rate: 1 mL/min
Injection volumn: 10 pL
( ) (15)
MeOH HPLC
Column: Cosmosil 5C18-MS (5 um, 25 cmx4.6 mm)
Mobile phase: 0.01 M KH,PO,4 (pH 2.5) : CH3CN= 65:35 (v/V)
Detector: UV-Visible 220 nm
Flow rate: 1 mL/min
Injection volumn: 10 pL
HPLC SISC
SISC32 2.0
(hg/g) AxBxC<D
(ng/mL)

(mL)

0O w >

(9

Duncan’s multiple range test
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1. ( ) 14.50~18.19%
16.11% I ( 4 ) 4 6
11.19~16.19% 13.32% 25 6 10.94~16.00% 12.84%

| 14.25~16.19%
15.22% | 4 6 12.36~14.88%
13.56% 25  12.13~14.44% 13.18% |

Taiwan-l Taiwan-Il  Taiwan-111

4 25 6 (%)
Table 1. Effect of storageat4 and25 for 6 months on the crude protein content (%, dry basis) of
dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-| 18.19 & 16.19a 16.00 a 16.19a 14.88 a 1444 a
Taiwan-l1 16.56 ac 14.50b 13.96b 1581b 14.19b 13.63b
Taiwan-ll1 16.19 cd 1456 b 14.25b 15.75b 14.28b 13.78b
Vietnam 16.00d 1258 ¢ 11.68c 15.44c 13.56¢c 13.13c
China 16.63b 12.69c 11.82c¢c 14.69d 12.97d 12.78d
Laos 1450e 11.19d 10.94d 14.25f 12.36e 12.13f
Thailand 14.69e 11.56d 11.25cd 1444 e 12.69 de 12.38e
Mean 16.11 13.32 12.84 15.22 13.56 13.18

! Check: before storage.
2 Means with the same | etter of a column are not significantly different at 5% level by Duncan's multiple range test.

2, ( ) 5.99~9.18% 7.65%
I ( 1) 4 6 5.45~8.46% 6.99%
25 5.18~8.20% 6.61% I
5.22~8.13% 6.47% I
4 4.57~7.46% 5.75% 25 4.21~6.91%
5.39% I Taiwan-1|

25
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4 25 6 (%)
Table 2. Effect of storageat4 and25 for 6 months on the crude fat content (%, dry basis) of
dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-I 8.03¢? 731c 6.96 C 7.50b 6.80b 6.38b
Taiwan-I1 9.18a 8.46 a 820a 8.13a 7.46 a 6.91a
Taiwan-I11 8.53b 7.80b 7.55b 7.28¢ 6.65c¢ 6.32b
Vietnam 7.23e 6.56 e 6.32d 522 f 4579 4.21f
China 5999 5.45¢g 5.18f 549e 49%e 4.64d
Laos 7.68d 6.99 d 6.43d 5.37 €f 4.64 f 447e
Thailand 6.92 f 6.34f 5.65e 6.29d 519a 4.78c
Mean 7.65 6.99 6.61 6.47 5.75 5.39

! Check: before storage.
2 Means with the same letter of a column are not significantly different at 5% level by Duncan's multiple range test.

3. ( ) 69.48~73.94% 71.58% Thailand
Taiwan-11 4 6 67.26~72.55% 69.99% Thailand
Taiwan-11 25 65.85~72.03% 68.64% Thailand
Taiwan-111 71.73~76.28% 74.17%
Thailand Taiwan-111 ( 1) 4 6 68.52~

73.70% 70.99% 25 66.43~72.37% 69.75%

Thailand Taiwan-11 (Thailand)
6
25
4 25 6 (%)

Table 3. Effect of storageat4 and25 for 6 months on the starch content (%, drybasis) of dehulled
and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-| 70.49 ¢ 68.68 ¢ 66.03d 73.40d 68.85f 68.40d
Taiwan-l1 69.48 ¢ 67.26d 66.35d 72.24¢ 68.52 ¢ 66.43 e
Taiwan-ll1 69.54 c 69.05¢ 65.85d 71.73e 69.85e 68.46d
Vietnam 72.88a 69.98 b 69.44c 74.06c 70.80d 70.26¢
China 73.05a 70.65b 70.23 bc 76.06a 72.36¢C 70.76 c
Laos 71.68b 71.79a 70.56 b 75.42b 72.84b 71.55d
Thailand 73.94a 7255a 72.03a 76.28a 73.70a 72.37a
Mean 71.58 69.99 68.64 74.17 70.99 69.75

! Check: before storage.
2 Means with the same letter of a column are not significantly different at 5% level by Duncan's multiple range test.
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4. ( ) 1.69~2.07% 1.86%
Taiwan-I11 Thailand 4 6 1.50~1.83% 1.64%
Taiwan-I11 Thailand 25 1.29~1.57% 1.47% Taiwan-I11

Taiwan-| 1.41~1.68% 1.57%
Taiwan-11 China 4 6 1.30~1.56% 1.46%
Taiwan-I11 China 25 1.23~1.40% 1.32% Taiwan-I1

China Taiwan-111 (Vietnam) (Laos)

Taiwan-11 25
4 25 6 (%)

Table 4. Effect of storageat4 and25 for 6 months on the crude fiber content (%, dry basis) of
dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-| 1.72 ¢ 162d 1.29f 158¢c 1.45d 1.30e
Taiwan-I1 1.74d 158e 154b 168a 153b 140a
Taiwan-ll1 207a 183a 157a 158¢c 156a 1.31d
Vietnam 201b 1.76b 151c 159¢ 1.45d 1.33¢c
China 18lc 156e 147d l4le 1.30f 1239
Laos 2.00b 166c¢ 150c 165b 151c 1.38b
Thailand 169e 150f 142e 153d l4le 127f
Mean 1.86 1.64 1.47 157 1.46 1.32

! Check: before storage.
2 Means with the same letter of a column are not significantly different at 5% level by Duncan's multiple range test.

5. ( ) 2.58~3.08% 2.80% Vietnam
Taiwan-| 4 6 2.18~2.64% 2.36% 25
1.90~2.24% 2.06% Vietnam Taiwan-|
1.99~2.68% 2.42% Thailand Taiwan-I11
4 6 1.72~2.34% 2.04% Taiwan-I1 Taiwan-111
25 1.30~1.85% 1.52% Taiwan-I| China
Taiwan-11  Vietnam Taiwan-II  Thailand

25
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4 25 6 (%)
Table 5. Effect of storageat4 and25 for 6 months on the total ash content (%, dry basis) of
dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-I 2.58 o 2.18d 1.90e 2.49b 2.23b 1.62b
Taiwan-I1 2.98b 252b 2.18b 2.65a 2.34a 185a
Taiwan-I11 2.72c 2.28¢ 1.98d 1.99d 1.72f 137e
Vietnam 3.08a 264a 224a 2.33c 1.96d 141d
China 2.69¢ 23lc 2.06 ¢ 235¢ 1.87e 1.30f
Laos 277c 23lc 2.02c 2.45b 2.00d 146¢c
Thailand 2.76 ¢ 2.28¢ 2.03¢ 2.68a 2.14c 1.61b
Mean 2.80 2.36 2.06 2.42 2.04 1.52

! Check: before storage.
2 Means with the same letter of a column are not significantly different at 5% level by Duncan's multiple range test.

6
4 25
6 campesterol  vanillin
p-coumaricacid ( )
(bound form) (free
form)™® ( )
campesterol
p-coumaric acid
1. (campesterol) ( ) campesterol 710~1172 pg/g
902 ugl/g Taiwan-11 Laos 4 6 793~1053 pg/g
919 pg/g Taiwan-111 Vietnam 25 840~1073 pg/g
951 ug/g Taiwan-111 China campesterol
campesterol 493~768 ug/g 639
pna/g Taiwan-11 Vietnam 4 6 478~864 ug/g
679 pg/g Taiwan-11 Vietnam 25 558~903 ug/g 714
pna/g Taiwan-111 Vietnam campesterol

4 25 6 campesterol
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Table 6. Effect of storage at 4

Taiwan-|

and 25

Taiwan-1I 25 6

4 25 6

dehulled and polished adlay from different origins

campesterol 4

(hg/g)

for 6 months on the campesterol content (Lg/g, dry basis) of

Production Dehulled adlay stored at Polished adlay stored at
Area Check" 4 25 Check 4 25

Taiwan-I 1,037 b 1,018c 999 c 679c 781 b 747 c
Taiwan-1I 1,172 a 1,028 b 1,073a 768 a 864 a 826 b
Taiwan-111 1,018c 1,053 a 1,055 b 683c 757 ¢ 903 a
Vietham 797 e 793¢ 875e 493 f 478 f 558 f
China 835d 824 f 840 f 714 b 671d 694 e
Laos 7109 891d 945d 545e 530e 563 f
Thailand 746 f 827 e 87le 591 d 674 d 707 d
Mean 902 919 951 639 679 714

! Check: before storage.

2 Means with the same | etter of a column are not significantly different at 5% level by Duncan's multiple range test.

2. (coixal) ( coixol 123~222 ug/g 162 ug/g
China Laos 4 6 67~109 ug/g 88 ug/g
China Vietnam 25 42~157 uglg 891 g/g Laos
Taiwan-111 4 6 (China) coixol
25 Laos coixol coixol
102~159 pg/g Taiwan-111 Laos 4 6 47-90 pg/g
Taiwan-I11 Taiwan-I 25 35~97 ug/g Laos Taiwan
Vietnam 4 6 Taiwan-111  coixol 25
Laos China Laos Thailand 25
coixol 4 4 6 25
3. (p-hydroxybenzal ehyde) ( )
p-hydroxybenzalehyde 1.12~6.29 ug/g 3.52 ug/g Taiwan-I
Vietnam 4 6 1.05~4.81 ugl/g 3.18 pg/g 25
0.97~4.67 pglg 2.95 ug/g 4 25 6 Taiwan-I
p-hydroxybenzal ehyde Vietnam
p-hydroxybenzalehyde 0.36~3.64 ug/g 1.84 pg/g Taiwan-I
Vietnam 4 6 0.47~2.19 pg/g 1.58 ugl/g 25
0.29~1.84 pg/g 1.22 pg/g 4 25 Laos

p-hydroxybenzalehyde

Vietnam
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4 25 6 p-hydroxybenzal ehyde
4 25 p-hydroxybenzalehyde
4 2 6 (Hg/9)

Table 7. Effect of storageat4 and25 for 6 months on the coixol content (ug/g, dry basis) of
dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25
Taiwan-| 165 ¢? 77e 58d 153 b 47 e 35d
Taiwan-I| 164 c 84 d 59d 149 b 67¢C 35d
Taiwan-111 178b 101 b 42e 159 a 9Na 35d
Vietnam 143d 67 f 61d 124 ¢ 55d 35d
China 222 a 109 a 139b 152 b 73b 91b
Laos 123 e 90c 157 a 102 e 74 b 97a
Thailand 136 d 89cd 108 ¢ 107d 48 e 68 c
Mean 162 88 89 135 65 57

! Check: before storage.
2 Means with the same letter of a column are not significantly different at 5% level by Duncan's multiple range test.

4 2 6 (Ho/9)
Table 8. Effect of storageat4 and25 for 6 months on the p-hydroxybenzal dehyde content (ug/g,
dry basis) of dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-I 6.29 & 48la 467 a 364a 2.07a 157b
Taiwan-I| 351c 359¢c 343c 1.79b 1.83b 1.62b
Taiwan-111 340c 2.99d 2.85d 1.89b 1.69b 129c
Vietnam 112e 105f 0.97¢ 0.36d 0.47d 0.29f
China 3.28c¢ 291d 255e 175b 142c 1.01d
Laos 244d 246e 2.19f 186b 219a 184a
Thailand 458 b 443b 3.97b 159c 1.39¢c 0.90e
Mean 3.52 3.18 2.95 184 1.58 1.22

! Check: before storage.
2 Means with the same | etter of a column are not significantly different at 5% level by Duncan's multiple range test.

4, (vanillin) ( ) vanillin 6.72~10.1 pg/g 8.54
Ha/g Taiwan-11  Thailand Laos 4 6 6.24~9.90 ug/g
7.60 pg/g 25 5.18~9.11 ug/g 7.05 ug/g
Taiwan-II  Thailand vanillin Taiwan-I1 Taiwan-I
Thailand Vanillin 3.69~6.11

una/g 4.78 ugl/g Taiwan-II vietnam 4 6
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3.64~6.63 ug/g 4.74 uglg 25 3.37~6.09 ug/g 4.41 pgl/g
vanillin Vanillin
25

4 2 6 (Hg/9)
Table 9. Effect of storageat4 and25 for 6 months on the vanillin content (ug/g, dry basis) of

dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-| 8.51 bc? 8.22b 8.08b 5.21b 6.63 a 6.09 a
Taiwan-| 10.10a 9.90a 9.11a 6.11a 6.20b 522b
Taiwan-111 8.87 ab 751c 6.93d 5.85a 5.09¢ 498c
Vietham 8.28 bc 7.46¢ 7.12c¢ 3.69d 3.87 de 3.67e
China 7.22cd 6.53e 597e 4.42c 3.97d 3.89d
Laos 6.72d 6.24 f 5.18f 4.06 cd 3.80e 3.65e
Thailand 10.1d 7.31d 6.93d 414c 3.64f 3.37f
Mean 8.54 7.60 7.05 478 474 441

! Check: before storage.
2 Means with the same letter of a column are not significantly different at 5% level by Duncan's multiple range test.

5. (p-coumaric acid) ( ) p-coumaric acid 35.5~44.8
una/g 38.4 ug/g 4 6 37.6~49.4 ug/g 42.7 ugl/g
25 36.8~44.5 ug/g 40.6 pg/g p-coumaric acid
4 6 Vietham
p-coumaric acid 35.2~37.1 ug/g 35.9 ug/g Laos Taiwan-11
4 6 35.2~42.6 pgl/g 37.1 po/g 25 34.4~40.6
Ha/g 36.0 ug/g 4 25 p-coumaric acid
Taiwan-I
6. (gallic acid) ( ) gallic acid 84~166 ug/g
113 pa/g Thailand Vietnam 4 6 41~176 ug/g
89 ug/g 25 41~190 pg/g 94 ug/g 4 25
gallic acid Thailand China Laos Thailand
Laos gallic acid 46~97 ug/g
70 ug/g Taiwan-| Laos 4 6 35~62 ug/g 47
una/g 25 35-86 ug/g 59 ug/g gallic acid
Taiwan-l Taiwan-II  China 4 25 6 China

4 25 6 gallic acid
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4 25 6 (Mg/g)
Table 10. Effect of storageat4 and25 for 6 months on the p-coumaric acid content (ug/g, dry basis)

of dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25
Taiwan-I 36.6 cd? 476a 445a 359c 426a 40.6 a
Taiwan-I| 35.5d 37.6b 36.9d 35.2e 35.2¢c 34.9d
Taiwan-111 36.6 cd 39.2b 37.2d 36.2b 36.3bc 34.4d
Vietnam 36.6 cd 494 a 43.2b 35.2e 36.2 bc 34.9d
China 37.8¢c 47.8a 44.0ab 35.6d 35.2¢c 359c
Laos 40.8d 395b 41.8c 37.1a 38.2b 36.5b
Thailand 448 a 38.1b 36.8d 36.3b 35.7¢c 34.9d
Mean 384 427 40.6 35.9 37.1 36.0

! Check: before storage.
2 Means with the same | etter of a column are not significantly different at 5% level by Duncan's multiple range test.

4 2 6 (Hg/9)
Table 11. Effect of storageat4 and25  for 6 months on the gallic acid content (ug/g, dry basis) of
dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check’ 4 25 Check 4 25
Taiwan-I 128 b* 65e 63 f 97a 37 de 37f
Taiwan-I1 112c¢ 70d 75e 84b 56 b 67c
Taiwan-I11 87e 73d 80d 56 d 40d 50e
Vietnam 84 f 41f 41g 56d 35e 35f
China 127b 106 b 116 b 8lb 62 a 86a
Laos 90d 92c 9%5c 46 e 54b 59d
Thailand 166 a 176 a 190 a 67c 48c 76 b
Mean 113 89 94 70 47 59

! Check: before storage.
2 Means with the same | etter of a column are not significantly different at 5% level by Duncan's multiple range test.

7. (quercetin) ( ) guercetin 45.5~49.8 ug/g 47.5
Hna/g Laos Taiwan-111 4 6 44.7~51.2 ug/g 47.7
una/g 25 44.3~48.3 ng/g 46.5 pg/g Taiwan-|
Taiwan-111 guercetin 41.6~48.1 ng/g 45.9 ug/g

Laos Taiwan-111 4 6 38.5~47.4 ug/g 45.0 ug/g
25 37.8~47.8 ug/g 44.2 uglg Taiwan-| Taiwan-111
quercetin

Taiwan-1 quercetin
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4 2 6 (Hg/9)
Table 12. Effect of storageat4 and25 for 6 months on the quercetin acid content (ug/g, dry basis)
of dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25

Taiwan-I 47.8 bc? 51.2a 48.3a 46.8b 474 a 478a
Taiwan-I| 46.4 de 47.3bc 46.2b 459d 46.2b 444c
Taiwan-111 455e 4.7d 443c 416f 38.5d 378e
Vietham 46.8 cd 46.5¢c 46.4b 453e 451c 443 ¢
China 48.4b 47.4bc 46.3b 469b 451c 445¢c
Laos 498 a 48.8Db 474 a 48.1a 473a 46.6b
Thailand 47.6 bed 47.7 bc 46.3b 465c¢c 453c¢c 43.7d
Mean 475 47.7 46.5 459 45.0 44.2

! Check: before storage.
2 Means with the same | etter of a column are not significantly different at 5% level by Duncan's multiple range test.

8. (tricin) ( ) tricin 2.47~6.76 ug/g 4.37 ug/g
4 6 1.37~3.86 ug/g 2.90 ug/g 25 1.17~2.81 pg/g
1.93 ug/g tricin Thailand 4 6
25 6 Taiwan-I11
tricin 1.37~3.46 pgl/g 2.50 ug/g
6 0.97~2.95 ug/g 1.91 uo/g 25 0.71~1.86 ug/g
1.13 pg/g tricin Taiwan-11 tricin
25
4 25 6 (nd/g)

Table 13. Effect of storageat4 and25  for 6 months on the tricin acid content (ug/g, dry basis) of
dehulled and polished adlay from different origins

Production Dehulled adlay stored at Polished adlay stored at
Area Check® 4 25 Check 4 25
Taiwan-I 5.88 b* 3.53b 2.8la 3.38b 1.69d 1.09c
Taiwan-I| 477c 3.86a 2.26b 346a 295a 186a
Taiwan-111 3.99d 3.56b 194d 299D 2.66Db 0.87d
Vietham 3.05f 137f 117f 171e 109e 0.92d
China 3.69e 2.74d 204c 2.68c 162d 141b
Laos 2479 220e l64e 1.92d 0.97e 0.71e
Thailand 6.76 a 3.03c 165e 137f 241c 105c
Mean 4.37 2.90 1.93 2.50 191 1.13

! Check: before storage.
2 Means with the same | etter of a column are not significantly different at 5% level by Duncan's multiple range test.
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Effects of Storage Temperatureson the
Proximate and Special Physiological Components
of Adlay from Different Origins'

Sheng-Hsiung Tseng?, Wen-Chang Chiang®, Szu-Chuan Wang® and Hui-Md Su?

ABSTRACT

Dehulled and polished adlay imported from Vietnam, China, Laos, Thailand and
produced domestically were employed in the experiment. The proximate and special
physiological components of adlay grains were analyzed before and after 6 months
storageat 4 and 25 .Theresultsindicated that the content of crude protein and crude
fat are higher in grains of domestic products than that of imported, while starch content
are higher in imported products. The content of crude protein, crude fat, crude fiber and
ash decreased after 6 months storage in both dehulled and polished adlay grain. The loss
of crude fat, starch and ash were lower in dehulled adlay grain, but the loss of crude
protein and fiber were less in polished adlay grain. The loss of proximate was less when
storedat4 thanat25 for both dehulled and polished grains.

On the special physiological components, all the components determined decreased
after 6 months storage except p-coumaric acid and campesterol. The decrease of coixol,
gallic acid and tricin was more evident. The percentage loss of the 8 special physiological
components was less in adlay grain when stored at 4 than at 25 . The content of
proximate and special physiological components were higher in dehulled than polished
adlay grains. Dehulled adlay grains are therefore more suitable for general consumption
and processing food from the aspect of health and should be stored at low temperatures.

Keywords: adlay, origins, storage temperatures.

Contribution No. 0573 of Taichung DARES, COA.
2 Associate Researcher and Field Technician worker, Division of crop improvement, Taichung DARES, COA.
*Professor and graduate student, Graduate Institute of Food Science and Technology, National Taiwan University.



