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Abstract

The National Rice Seed Storage Laboratory for Genetic Resources (NRSSL) has collected a wide
range of rice varieties; however, information on nutritional values and nutraceutical properties remains limited.
This information could assist researchers, farmers, entrepreneurs, and consumers in identifying and promoting
potential rice varieties while facilitating the development of value-added products. This research aims to
evaluate the nutritional compositions and bioactive compounds in brown rice from The National Rice Seed
Storage Laboratory for Genetic Resources (NRSSL) at Pathum Thani Rice Research Center, for further
utilization and to enhance opportunities for adding value to rice. A total of 447 brown rice samples were
analyzed for their nutritional compositions including protein and fat contents. Protein content ranged from
6.08 to 12.87% with Kaifa (G.S. No. 22045) and Met Mahkuea (G.S. No. 22087) containing over 12.8% of
protein. Fat content ranged from 1.84 to 3.26 % with Niaw Piya (G.S. No. 9993) and E-mom (G.S. N0.19334)
showing the highest fat content. In addition, bioactive compounds including phenolic content, antioxidant
activity, vitamin E and gamma-oryzanol were also measured. Phenolic content ranges from 98.53 to 999.25
mg/kg while the pigmented rice such as Lueang Wail (G.S. No. 22142), Niaw Dam (G.S. No. 3359), Lueang
Ta Saeng 107-17-96 (G.S. No. 951), Lueang Mueang Kan (G.S. No.11057), Niaw Loi (G.S. No. 4496), Ma
Yaeng (G.S. No. 22763), Khao’ Daeng Nak (G.S. No. 22140) and Kala Tae (G.S. No. 22026) contained high
phenolics (>1,000 mg/kg) and are correlated to high antioxidant activity by DPPH method (>1,000 mg/kg).
Vitamin E contents ranged from 10.71 to 56.32 mg/kg and the highest vitamin E contents were found in Khao
Nahng Long (G.S. No. 9415), Soi Khao Soi Daeng (G.S. No. 5330), and E-mom (G.S. No. 19334). Gamma-
oryzanol content ranged from 101.46 to 497.5 mg/kg, with the Leam Thong (G.S. No. 6672) and Dawk Tiw
(G.S. No. 21597) varieties exhibiting the highest concentrations. This finding information could provide
alternative options for consumers and support the development of new products. For instance, Kaifa and
Met Makhuea rice varieties contain high protein which is a good source of essential amino acids with easily
digestible, and non-allergenic. Additionally, the Niaw Loi, Ma Yaeng, and Khao' Daeng Nak rice varieties
which contain high antioxidant activity, can be used as potential varieties to enhance the utilization and value
of rice in the future.
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Brown Rice
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Fig. 1 Distribution of protein content (A) and lipid content (B) across 447 rice samples
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Table 1 Samples of rice accessions contain useful protein content, lipid content, total phenolic content,

antioxidant content, vitamin E content and gamma oryzanol contents

Grain character

Accession (G.S. No.)

Protein content (> 11%)

Hawm Phama (19843), Hahng Yi (3908), Khao Nang Nuan (14498),

Khao Thotlong (255), Bang Phra (851), Khiao Yai (13098),

Daw Mawk (19710), Dam Noi (3573), Khai Maengda (2075),

Nang Phaya (18182), Lueang Dok Soi (6829), Leuang Bai Phai (4986),
Leuang Pratew (5683), Daw Nahng Suan (21612), Leuang Dong (3471),
Khi Tum Yai 34-7-98 (674), Ton Sot (6321), Thong Bai (6497),

Dawk Tiw (21597), Hahng Yi (5737), Do-Hom 48-1-134 (680), E-mued (9288),
Nang Dam (18203), Hawm SA DUNG (9600), Hawm Bang (6382),
Leuang Samoe (17931), Hawm In Took (6735), Leuang Wai (22142),

Ta Ban (6320), LUANG Pra Than (5684), Bun Ma (6340),

Setthi (5678), Pa Klat (15984), LON KWIAN (3612), Rak Haeng (15934),
Yak Khiew (6360), Ko Ngong (9198), Kaifa (22045), Met Makhuea (22087)

Lipid content (> 3%)

Bak Muai Khao (9311), Met Daeng (23503), Leuang Tako (6393),
Daw Nahng Suan (21612), Do Nong Khai (7993), Dam Noi (3573),
Leb Chang (3596), E-mom (19334), Niaw Piya (9993)

Total phenolic content
(> 1,000 mg/kg)

Leuang Wai (22142), NIAW DAM (3359), Leuang Ta Saeng 107-17-96 (951),
Leuang Mueang Kan (11057), Niaw Loi (4496), Ma Yaeng (22763),
Khao Daeng Nak (22140), Kala Tae (22026)

Total phenolic content
(> 600 mg/kg)

Chiang Saen (6594), Gahb Yahng (10664), Niaw Nak (5701),

Sam Ruang Leuang (985), Ruang Yao (3514), Khan Na (6442),

Bue Sip (21720), Tong Daeng (4238), Phukhiao (20956), LUEANG YAI (3837),
Khao Pak Mo (991), Bow U-den (4164), Khao Akat (7286),

Cho Pli Kao (4197), Si Nuan (9164), Cham Pa Chin 84-8-16 (975),

Ton Sot (6321), Lamyong (3511), Leb Chahng (6609), Leam Thong(6672),
Kalong (1451), Man Ped (5732), Cho Maphrao (4190), Daeng Santi (4319),
Daeng Ta Dam (22420), Cho Fai (10229), Khitom Dam (3909),

Hom Phama (19843), Nang Daeng (4147), Nang mon S4 (95),

Pha Daeng 49-4-122 (683), Cho Mai Phai (3977), Cho Nimit (7037),

Khao (3356), LEB CHANG (3596), Wang Hin (6650),

Met Daeng (23503), Hong Thong (9673), Bao Donmueang (17938)

Antioxidant content
(> 600 mg/kg)

80

Khitom Dam (3909), Daw Nahng Suan (21612), Kalong (1451),

Kaeokhao (22474), Kaew Bao (5524), Ta Nod (4908), Khitom Nahk (4485),
Sam Ruang (5544), Bue Sip (21720), Wang Hin (6650), Nga (7480),

Khao Luang (12389), Do Sam Duean (9047), Khao (3356),

Leuang Mueang Kan (11057), Leuang Ta Saeng 107-17-96 (951),
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Table 1 (cont.)

Grain character Accession (G.S. No.)

Kala Tae (22026), Leuang Wai (22142), Niaw Dam (3359),
Khao Daeng Nak (22140), Ma Yaeng (22763), Niaw Loi (4496)

vitamin E content Daeng Na (22850), Pha Daeng 49-4-122 (683), Hom Setthil (2968),

(> 45 mg/kg) Cho Maphrao (4190), Cho Fai (10229), Kaen Taeng (6543),
Khao Ta Ek (10651), Cho Champa (7016), Pha Daeng 49-4-124 (684),
Chapa Son (495), Cho Pli Kao (4197), Met Daeng (23503),
Malet Lek Bao (3820), Champa Son (4962), Rangwan (7022),
Lueang Hom (5072), Pin Thong 2-55-2 (713), Lueang Pra Thiw (5681),
Bao U Den (10311), Klet Plachon (22853), Kalong (1451), Surin 3 (2707),
Daw Rak Hawng (3296), Hom Mali (6426), Lamyong (3511),
Sam Ruang Lueang (985), Daeng Santi (4319), Luk Mi Daeng (4587),
Kho Tam (7752), Chao Lueang (5791), E-mom (19334),
Sol Khao Soi Daeng (5330), Khao Nahng Long (9415)

gamma oryzanol contents Niaw Hawm (4915) Daw Pootan (1408), Hom Mali (6426),
(> 350 mg/kg) Som Samai (10671), E-dam (21724), Leuang Samoe (17931),
Daw Mawk (19710), Yai Fak (3867), Chiang Saen (6594), Hom Setthi (2968),
Do Hom 48-1-134 (680), Khao’ Hawm (4851), Sang Nok (9156),
Hawm Maled Yai (11058), Leuang Rahong (3767), In Paeng (5669),
Niaw Loi (4496), Khao' Hawm (4869), Kaen Taeng (5748),
Khao Pak Krabok 4-7-11 (721), Hawm Jan (5767), Leb Chang (3596),
Khao Mali (21006), Gahb Yahng (10664), Leb Chang (6609),
Lueang Kaset (8326), Khitom Dam (3909), Khao Dawk Mali 105 (13744),
Khao Setti (3366), Do Hom 50-2-184 (689), E dok (5758),
Khao’ Hawm (4865), Khao' Hawm (4866), Hawm Mali (19360),
Mae Mai Khan Hak (17939), Jao Jin (7939), Mahk Hai (12595),
Dam Dahn (3292), Mali Bow (7941), Plah Khaeng (3241),
Nahng Gai (1410), Ma Khahm (21727), E-lub (5599), Niaw Dam (3359),
Wang Hin (6650), Hahng Yi (3908), Hahng Yi (5737), Daeng Dok Kok (20849),
Daw Nahng Suan (21612), Dawk Tiw (21597), Leam Thong (6672)
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Fig.2 Distribution of phenolic compound content (A), antioxidant content (B), vitamin E content (C) and

gamma-oryzanol content (D) across 447 rice samples
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