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BERIEE, MBEEE &Y, WIEE S 6 MU AR IR S BRI M E R 5% 0L I, BRigEAh, H
fb 5 Fh MO I ER Y & iR TR BRI R S 2R A b b AR S A, ORI AR . A
PR . 5L MR MO R 5 T SRR o AR . SERRVE N A5 R, 6 Rl IR AR . AR . SR
RN AR+ IR B IT o 3w, B dhm THCS ERE MRl 42 (Food and Agriculture Organization
of the United Nations, FAO)MHER(E . &3® T59F. LIHFR. AIFEE | W | aHEMBIELE g
FREE, HA BT LM E AR RS

XBI: A B SN

Analysis and evaluation of nutritional components in 6 kinds of
minor cereals

HONG Jia-Min, LIN Bao-Mei, ZHANG Shuai, ZHANG Shao-Ping, ZHENG Fei-Yan,
QIU Shan-Lian", ZHENG Kai-Bin

(Institute of Subtropical Agriculture, Fujian Academy of Agricultural Sciences, Zhangzhou 363005, China)

ABSTRACT: Objective To detect and analyze the content of basic nutrients, mineral elements, amino acids and
fatty acids in 6 kinds of minor cereals, including tartary buckwheat, white highland barley, white quinoa, yellow
quinoa, red quinoa, black quinoa. Methods According to the national standard methods, the nutrients were analyzed
by liquid chromatography, amino acid automatic analyzer and gas chromatography. Results There were certain
difference in nutrient composition among 6 kinds of minor cereals. The content of moisture, protein, fat, coarse fiber, ash
and carbohydrate content in 6 kinds of minor cereals were 8.68—12.22 /100 g, 10.33-15.41 g/100 g, 1.25-6.31 g/100 g,
1.33-6.64 g/100 g, 1.11-2.53 g/100 g and 67.56—75.85 g/100 g, respectively. The 6 kinds of minor cereals were rich

in K, P and Mg. White quinoa was rich in Fe and tartary buck wheat was rich in Zn. The content of unsaturated fatty
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acids in grains was more than 75% of the total fatty acids. The content of linoleic acid in other 5 kinds of grains was

more than half of the total fatty acids except of tartary buckwheat. There were all kinds of amino acids in grains,

especially threonine, valine, leucine and lysine. The results of amino acid score showed that scores of while

threonine, valine, leucine, phenylalanine+ttyrosine amino acid were higher, and the content was higher than the

recommended value of Food and Agriculture Organization of the United Nations (FAO). Conclusion Tartary

buckwheat, white highland barley, white quinoa, yellow quinoa, red quinoa and black quinoa have great value and

prospect for development due to their high nutritional values.
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Table 1 Basic nutrient content of 6 kinds of minor cereals (#=3)

FE b K 43/(g/100 g) A JFi/(g/100 g) REMi/(2/100 g) HLET4E/(2/100 g) KA3/(g/100 ) fKAEH/(2/100 g)

e 10.36+0.03 12.44+0.08 3.00+0.03 2.14+0.01 1.87+0.01 72.33+0.05
AR 11.46+0.02 10.33+0.14 1.25+0.04 1.33+0.04 1.11£0.01 75.85+0.11
H#E 8.68+0.01 15.41+0.19 6.12+0.06 4.33+0.03 2.2040.03 67.60+0.18
WRAE 10.84+0.05 11.92+0.07 6.31+0.11 4.15+0.03 2.16+0.05 68.78+0.15
LIAEF 10.13+0.02 14.28+0.05 5.50+0.04 5.25+0.05 2.53+0.02 67.56+0.06
B 12.22+0.04 11.60+0.20 6.06+0.11 6.64:0.04 2.50+0.02 67.61+0.28

Fz2 6 MARNMTYREEMN=3)
Table 2 Mineral contents of 6 kinds of minor cereals (n=3)

FE il #/(mg/100 g) £5/(mg/100 g) W/(mg/100g)  #/(mg/100g)  HE/(mg/100g)  £F/(mg/100 g)  fili/(ug/100 g)

5T 496.60+19.27 1.04+0.09 436.43+3.07 4.29+0.20 447.67+17.90 4.09+0.12 1.83+0.22
HEMR 355.98+5.14 2.11+0.05 270.87+1.94 2.63+0.16 194.03+0.50 2.3740.23 1.11£0.10
H#ZE 795.55+36.30 1.65+0.11 433.50+0.10 6.21£0.27 442.17£12.10 3.1440.11 1.20+0.22
A 770.58+32.17 1.72+0.02 437.60+0.69 5.2240.21 415.17+1.14 2.79+0.20 1.59+0.25
k3 890.16+28.21 1.52+0.04 500.23+8.64 4.95+0.09 477.60+4.37 2.33+0.06 0.94+0.08
A 854.73+24.54 1.83+0.03 499.17+4.37 4.39+0.27 463.49+12.88 2.50+0.09 0.65+0.05
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F3 6 MBRIRMIBEABR R  2 (n=3)
Table 3 Analysis of fatty acids components in 6 kinds of minor cereals (n=3)

(e R /EA R % M H% FIREA /% A% LIRH 1% REELE %
W3R C14:0 0.0902+0.0042 0.1899+0.0279 0.1642+0.0002 0.1301+0.0354 0.1360+0.0260 0.0991+0.0027
FERR C16:0 13.7824+0.0333  19.1899+0.0550  8.4450+0.0270 7.8132+0.0350 8.3612+0.1354 7.9646+0.0378

Cl6:1n7c 0.1596+0.0031 0.1423+0.0182 0.0608+0.0039 0.0579+0.0072 0.0664+0.0093 0.0455+0.0025
B C17:0 0.0640+0.0043 - 0.0365+0.0059 0.0348+0.0070 0.0466+0.0020 0.0296+0.0019
TE 1R C18:0 1.5430+0.0008 0.9218+0.0318 0.3765+0.0035 0.5418+0.0529 0.4751+0.0223 0.4709+0.0177

2 C18:1n9¢
EIMER C18:2n6¢
WP JRKRR C18:3n3c

FELER C20:0

C20:1n9c¢
W}-F-IRER C20:2n6¢

TR C22:0

fii MR C22:1n9¢

38.8648+1.0809

36.5079+0.1152

1.4401+0.0070

1.0127+0.0082

1.9142+0.0420

0.1864+0.0046

0.8963+0.0023

0.5040+0.0108

14.6920+0.1788

55.8765+0.0989
3.9301+0.0781
0.2991+0.0654
0.9215+0.0228
0.1532+0.0339
0.1926+0.0286

0.1502+0.0182

21.3018+0.3933

53.1946+0.0566

7.7967+0.0619

0.3440+0.0088

1.2091+0.0077

0.1281+0.0041

0.4667+0.0073

1.2398+0.0069

24.4648+0.3387

50.5417+0.7236
7.3889+0.0319
0.3783+0.0210
1.2788+0.0244
0.1037+0.0012
0.4701+0.0064

1.0570+0.0120

23.8968+0.2222

51.2431+0.6773
6.8975+0.0849
0.4065+0.0138
1.2926+0.0279
0.1058+0.0073
0.5430+0.0222

1.1635+0.0197

24.1693+0.4061
51.2105+0.3671
7.7864+0.0579
0.3461+0.0057
1.2103+0.0570
0.1037+0.0025
0.4494+0.0048

1.1749+0.0317

C22:2n6¢ - - 0.1031£0.0045  0.0747+0.0083  0.0770+0.0085  0.1066+0.0593

— = Cc23:0 0.2845+0.0386  0.8682+0.0898  0.1926£0.0200  0.2242+0.0311  0.1279+0.0292  0.1049+0.0595

- Pug C24:0 0.4766£0.0067  0.1311+0.0347  0.1772£0.0042  0.1741£0.0140  0.2295+0.0171  0.1704+0.0101

FZMR C24:1n9¢ 0.0880+0.0013  0.1121+0.0057  0.1518+0.0123  0.1070£0.0011  0.1307+0.0043  0.1267+0.0071
S REWIR 97.8147 97.7705 95.3885 94.8411 95.1992 95.5689
HIFIIRIVI R SFA 18.1497 21.7926 10.2027 9.7666 10.1898 9.6350
AHaFIfg I ER USFA 79.6650 75.9779 85.1858 85.0745 84.8734 85.9339
Z IR N2 PFA 38.1344 59.9598 61.2225 58.1090 58.3234 59.2072
FUANRL A 7 2 MUFA 41.5306 16.0181 23.9633 26.9655 26.5500 26.7267

F4 6 MERNIBEBREESNN=3)
Table 4 Analysis of amino acids in 6 kinds of minor cereals (n=3)

HHEMR WFE/(g/100g)  HAHEM/(g100g)  HEEENg/100g)  HEEE/(g/100g)  LIEEN(g/100g)  HFF/(g/100 g)
F 2R (Thr) 0.51+0.01 0.32+0.01 0.54+0.02 0.46+0.01 0.53+0.01 0.43+0.01
B FR(Val) 0.64+0.01 0.46+0.02 0.58+0.02 0.53+0.02 0.6120.01 0.49+0.01
TR (Met) 0.19+0.01 0.060.00 0.07+0.00 0.04+0.00 0.06=0.01 0.05+0.01
Ste & IR (e) 0.48+0.01 0.3120.01 0.45+0.01 0.42+0.01 0.49+0.01 0.39+0.01
SR (Leu) 0.85+0.02 0.66:0.02 0.83+0.01 0.76+0.02 0.88+0.01 0.71+0.01
KN %12 (Phe) 0.64+0.01 0.54+0.02 0.56+0.03 0.49+0.01 0.57+0.01 0.45+0.01
AR (Lys) 0.78+0.01 0.330.02 0.73%0.01 0.75+0.02 0.85+0.02 0.7120.01
% fR(Trp) 0.16+0.02 0.12+0.01 0.15+0.01 0.14:0.02 0.09+0.01 0.07+0.02
B (Cys) 0.17+0.01 0.12+0.01 0.100.01 0.10+0.01 0.1120.00 0.08+0.01
Ji% 2 (Tyr) 0.35+0.01 0.23+0.01 0.360.01 0.37+0.01 0.40+0.01 0.310.02
KA (Asp) 1.29+0.03 0.53+0.01 1.01£0.01 1.02+0.02 1.2040.01 0.95+0.01
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HHEWR HFE/(2/100 g) M R/(g/100 ) FIZEE/(g/100 g) A /(g/100 g) 2135 /(g/100 g)  TAEEE/(g/100 g)
2253 R (Ser) 0.70+0.01 0.42+0.01 0.59+0.01 0.53+0.01 0.64+0.01 0.50+0.01
%M (Glu) 2.41+0.03 2.66+0.10 2.23+0.03 1.94+0.02 2.13+0.05 1.74+0.01
48 (Gly) 0.74+0.02 0.37+0.01 0.70+0.01 0.66+0.01 0.73+0.02 0.60+0.00
AR (Ala) 0.59+0.01 0.36+0.01 0.62+0.01 0.53+0.01 0.61+0.01 0.50+0.01
41 %4 B2 (His) 0.33+0.01 0.21+0.01 0.41+0.01 0.34+0.01 0.40+0.01 0.32+0.01
KM (Arg) 1.34+0.01 0.42+0.01 1.22+0.01 1.15+0.03 1.35+0.02 1.01+0.02
iti 482 (Pro) 0.48+0.02 1.20+0.04 0.70+0.03 0.45+0.02 0.50+0.01 0.40+0.01
EAA 479 3.15 438 4.06 4.60 3.69
NEAA 7.88 6.18 7.47 6.63 7.56 6.03
TAA 12.67 9.33 11.85 10.69 12.16 9.72
EAA/NEAA 0.61 0.51 0.59 0.61 0.61 0.61
EAA/TAA 0.38 0.38 0.37 0.38 0.38 0.38
FHRA R, REKAY 115 5027, 6 et s 4 HB 38 45 R, R R AR N E R R T REOR L IREER R
1% 5E LT @RI LR i 5E 0.61, HERR 051, W UK Sk s i A

FZEZE 0.59, #EHESE 0.61, L1385 0.61, BFEE 0.61. B T
HERE, HAh 5 FhARm tLES R TROK . EEK A
K B KK R 5 R 0 7 LR Y EABL(E/N ()P, 23
FAO/WHO Hri B 1 BAE A E/N 1 0.6,
MARBRWERE, 6 P h R . FERA

(RN oL IS | e PN A %%E&E’J%iiﬁc$
w, R ORI S R AR, TR AR . SIEARR . SR

R e — W”‘%%EEE*%—FE%‘J@%E@&-%% 75y

=
H

3.5 ZERHSEERITS

6 BRI I LA 4 R LR 5. ik 5
AL, 6 RPN 2 R+ 2 R S B PP S0 A= o 2
BRA, N —BRAIVE IR, 2088 T RA A ) (B IRy
BAR, AEPRARE YR @ PRI R, Ja TR
HVEZEIERR . 6 FIAARAPIREIR . WA . SER . FNER
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x5 6 MRRNEERITH

Table 5 Amino acids score of 6 kinds of minor cereals

jpe VAR(Th) "?ﬁvﬁﬁf ﬁ@%:g;jﬁﬁ BITEFR(lle) FEAR (Leu)/ "‘V‘zifﬁéff“ﬁ& WA (Lys) (4 (Trp)/
e BED (o 1) (e Bl (MYEERFD  (mgg&E) ey, (mggEE)  (mglg &F)
FAO 47 {H 28 42 42 42 48 56 42 14
XEEH 47 66 57 54 86 93 70 17
T 41 51.45 28.94 39.39 69.13 81.19 62.70 12.86
IE AAS 1.46 1.22 0.69 0.94 1.44 1.45 1.49 0.92
CS 0.87 0.78 0.51 0.73 0.80 0.87 0.90 0.76
T 31.95 43.56 17.42 30.01 63.89 73.57 33.88 11.62
HE AAS 1.14 1.04 0.41 0.71 1.33 1.31 0.81 0.83
CS 0.68 0.66 0.31 0.56 0.74 0.79 0.48 0.68
T 35.04 36.99 10.38 29.2 54.51 59.05 46.72 9.73
HZEE AAS 1.25 0.88 0.25 0.70 1.14 1.05 1.11 0.70
CS 0.75 0.56 0.18 0.54 0.63 0.63 0.67 0.57
T 39.43 45.30 11.74 36.07 64.60 72.99 62.92 11.74
WHA AAS 1.41 1.08 0.28 0.86 1.35 1.30 1.50 0.84
CS 0.84 0.69 0.21 0.67 0.75 0.78 0.90 0.69
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HxRS
I é{ﬁ;/“{—; /-,L¢+\//~~L~ I I Ens ~/~~;—¢+~/—>,L¢ e .
. FEm(Thry AR RRBOER o oy spmmLeny AR R ey @Em (Tp)y
Eistan (mglg 1) (valy/ (Met+Cys)/ (mglg EED  (mele EED) (Phe+Tyr)/ (mglg B (mglg B
ge (mg/g HI1)  (mg/g D) g8 ge (mg/g &) ge g8
o 37.11 42.02 11.90 3431 60.92 67.93 59.52 6.30
L AAS 1.33 1.00 0.28 0.82 1.27 1.21 1.42 0.45
Cs 0.79 0.64 0.21 0.64 0.71 0.73 0.85 0.37
i 37.07 43.10 10.34 33.62 62.07 67.24 60.34 6.03
BAEE AAS 1.32 1.03 0.25 0.80 1.29 1.20 1.44 0.43
Cs 0.79 0.65 0.18 0.62 0.72 0.72 0.86 0.35
4 édn: 'I:e products as modifiers of starch digestion and intestinal glucose transport
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