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Effect of extrusion on the amino acid composition of Tibetan hulless
barley
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Abstract: Three kinds of common Tibetan hulless barley, Zangqing320, Zangqing2000 and black hulless
barley, were through extrusion process under modified extrusion parameters. The protein contents, amino
acid composition and essential amino acid scores of the three kinds of Tibetan hulless barley samples
were analyzed comparatively before or after extrusion process. The experimental results of the three
kinds of hulless barley samples after extrusion process indicated that: (1) The ratios of protein contents of
three kinds of samples were all increased; (2) According to the results of whole amino acid contents, the
contents of total amino acid and essential amino acid of Zangqing320 and Zangqing2000 were increased,
while the both corresponding contents of black hulless barley were decreased; (3) According to the results
of free amino acid contents, the contents of total amino acid and essential amino acid of the three kinds
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of hulless barley samples were all decreased; (4) According to the scores of essential amino acid, all the

three kinds of Tibetan hulless barley were uncapable to offer sufficient essential amino acids for people of

any age section, especially the 0~3 years infants.

Key words: Tibetan hulless barley; extrusion process; protein content; amino acid composition; essential

amino acid score
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010 min, HR200 pL {52044, H6 mol/
LAA LA HpHE8.2~10, wHF2 mL, i
A)JEidit0.22 pmpEREDE, FEiTA .

A RN E . HL0.025 ghf b Tk R4
H, IIA200 uLoKig g, 25, MK MRE A6
mol/LZEAfLINIAIK2 mL, {RA), 2R HAFEMT
Folh, BhEZ, RS YRR K i
EE, (E110 Claf RN, AKfi#24 bg, &
A . PR IRE NI R 2 8 DA
££8000 r/mingsf: 250010 min, Ht200 pL_|-iE#&

-219 -




N /f;'- oy e~ \
AL e

RE#EK

FOOD SCIENCE AND TECHNOLOGY

20194F 443 0787

FEoFE Y, 6 mol/LERFRIAW pH8.2~10,
MAKEZRF2 mL, (B2))5Mi0.22 pmyERct g,
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R2 TAAHSESRTEERREE
o Fr R AT 42/ (ng/g) R G A% /(mg/g)
TA R -
#HE320 %2000 2 AR A 320 #2000 2 AR
40 £, 8 His 0.5012 0.9122 1.4371 0.8682 1.3214 1.0092
4 & B Ser 2.3415 2.7472 3.4813 2.9984 3.2549 3.0833
A R B Arg 1.3030" 1.6881% 22557 1.3069" 1.9852: 1.8605¢
# A B Gly 2.4611° 2.9981¢ 4.1389° 3.1725% 3.8208: 3.7801%
X & A B Asp 1.9313 2.0732 2.5313 24018 23316 1.9765
2 £ 8 Clu 18.6844 20.4679 21.6091 22.4179 23.6366 18.7636
7 .8 Thr 1.7463 2.0186 2.6195 2.3358 25177 2.2855
A A B Ala 1.1899 1.3750 1.8139 1.5146 1.6988 1.5769
Jih .8 Pro 8.3217 9.2572 10.6573 10.0663 11.4371 9.8280
Bt R 8% Cys 0.2786" 0.2937" 0.4024° 0.2383h 0.2663" 0.2976"
B A B Lys 2.4464 2.6847 3.5905 2.2647 25771 2.3085
B4 2.8 Tyr 0.4225" 0.8136 1.1000° 0.4875%® 1.0560 0.9322:
& & B Met 0.2205 0.4141 0.4425 0.2289 0.5571 0.6419
41 £,8 Val 3.4436 3.7902 5.2089 4.3440 4.9359 47037
F 7% A Blle 2.1007 2.3535 3.2007 27258 3.1073 2.8634
3% &8 Leu 4.8144 5.1977 6.7149 6.0953 6.5162 6.0774
K 7 A.H Phe 3.3286 4.1561 4.9952 4.1804 5.3997 4.6037
& A8 Trp 0.2150° 0.2784" 0.3130 0.3674" 0.5438¢ 0.4794°
TEAA 18.8166 21.8056 28.5223 23.4105 27.4764 24.9727
TNEAA 36.9341 41.7141 47.9899 44.6042 49.4873 42.0986
TAA 55.7506 63.5197 76.5122 68.0147 76.9637 67.0713
i A—{TERFETRRARTEFTREEZERME(PP<0.05). TXKE,
R TEABSRFEEEEREE
. B ATE2/(mgle) PR )6 5% /(mglg)
7 B AR .
R £320 #2000 ZHAR A 320 & #2000 2542
48 & 8 His 0.0044" 0.0080" 0.0427¢ 0.0031" 0.0050" 0.0114
4 & B Ser 0.0361° 0.0524" 0.0838¢ 0.0111° 0.0260¢ 0.0444
R B Arg 0.0078¢ 0.0895° 0.0680" 0.0073¢ 0.0329° 0.0257°
H# & EGly 0.0139° 0.0259" 0.0452: 0.0053¢ 0.0174° 0.0282"
X & A B Asp 0.1428¢ 0.1365° 0.1392¢ 0.0525" 0.0760" 0.0804"
% & 8 Glu 0.1751° 0.3315" 0.4183¢ 0.0352¢ 0.1179° 0.1258°
7 & B Thr 0.0109" 0.0147" 0.0363¢ 0.0067° 0.00244 0.0136
A A Ala 0.0419" 0.0499" 0.0756 0.0158¢ 0.0272¢ 0.0437"
M 4,8 Pro 0.0463¢ 0.1687" 0.3928¢ 0.0099¢ 0.0844° 0.2049"
Bt 2 B Cys 0.0103¢ 0.0080¢ 0.0080¢ 0.0000" 0.0014" 0.0000"
B A E Lys 0.0163° 0.0381" 0.0498° 0.0004¢ 0.0131° 0.0199°
B4 2B Tyr 0.0141° 0.0546 0.0765° 0.0057¢ 0.0233¢ 0.0019¢
& R B Met 0.0168 0.0150 0.0186 0.0101 0.0144 0.0192
4 A8 Val 0.0362" 0.0451" 0.0823¢ 0.0028° 0.0153¢ 0.0424"
% ABlle 0.0079" 0.0033" 0.0174 0.0030° 0.0030" 0.0024"
7 &8 Leu 0.0047" 0.0078" 0.0262° 0.0036" 0.0052" 0.0071"
R 7 A B Phe 0.0040" 0.0086 0.0250" 0.0045" 0.0063" 0.0080"
& A8 Trp 0.0337" 0.0506° 0.0394" 0.0360 0.0366" 0.0300"
TEAA 0.1349" 0.1914" 0.3377° 0.0702¢ 0.1014 0.1541"
TNEAA 0.4883¢ 0.9169" 1.3073¢ 0.1428¢ 0.4064° 0.5550°
TAA 0.6232° 1.1083" 1.6450° 0.2130¢ 0.5078¢ 0.7091°
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R FRAT HEE
AR 0—05%  05-3% 3% 0—05%  05-3% 3%
4825 His 311901 32749 409370 314615 330345 412932
7 AmTe 499145 857905 915098 503487 865369 923060
% £ Leu 655384 953286 1031424  66.1086  96.1580  104.0398
A Lys 463344 560890  66.6057 467375 565770  67.1852
B £ 5+ A5 Met+Cys 197651 241573 283586  19.9371 243675  28.6053
K7 2B+ 2.5 Phe+ Tyr 521502 942715 1195638 526039 950917  120.6041
# 25 Thr 518670 736177 912859 523183 742582 92.0802
4 2,8 Val 818229 1046572 1125065 825348 1055678  113.4854
& &8 Trp 165278 300556 425716 166716 333432 42.9419
K5 BEE20004EEEEITS
L FRAT HEE
iR 0—05%  05-3% 3% 0—05%  05-3% 3%
41 2.8 His 369026 387478 484347 513706 539391 674239
5 2l 363528 624814 666468 461233 792743 845593
% 28 Leu 450967 669043 723882 554144 80.6028  87.2005
A Lys 330547 400136 475161 304917 369110 438318
B R B A Met+Cys 182215 222707 261438 203703 248970  29.2269
K7 A8+ 2.5 Phe+t Tyr 449148 811920 1029753 560680 1013536  128.5461
# £ # Thr 389748 553191 685957 467144 663043 822173
5 2,5 Val 585445 748825 804987 732661 937124 1007400
& 28 Trp 139126 278251 358354 261150 522300  67.2659
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48 £ % His 60.2937 633084  79.1355 407817  42.8208  53.5260
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& KB R B Met+Cys 225577 275706 32.3655 241596 29.5284  34.6638
K7 A B+ B A 5 Phe+ Tyr 57.1300  103.2735 1309810 499767 903425 1145807
7 # 8 Thr 524529  74.4493 923172 440794 625643  77.5798
4 £, 8 Val 834425 1067288 1147335  72.5745 92.8279  99.7900
& A8 Trp 16.2218 324436 41.7835 239308  47.8615 61.6398
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