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Analysis of Volatile Aroma Compounds in Steamed and Roasted Whole Tartary Buckwheat Teas and Distribution of
Major Chemical Components during the Production Process
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(1. College of Life Science, Guizhou University, Guiyang 550025, China;
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Abstract The distribution of major chemical components during the production of steamed and roasted whole tartary
buckwheat tea samples was tracked to explore the effects of steaming, roasting and reconstructed granulation on the aroma
and nutritional components of tartary buckwheat tea. Meanwhile, both tartary buckwheat teas were comparatively analyzed
for volatile aroma components by solid-phase microwaveextraction (SPME) coupled with GC-MS. The final products
obtained following different procedures showed significant differences in chemical composition (P<<0.05). During the
production of steamed tartary buckwheat tea, proteins were mainly distributed in the yellow powder at a level of 27.51%,
the reducing sugar content of 0.69% in the raw material decreased to 0.28% in the fine product, and total flavonoids were
mainly distributed in the polished powder and yellow powder at levels of 4.98% and 4.63%, respectively. As a result, the
total flavonoid content of the final product was as low as 1.38% compared with only 1.20% for roasted tartary buckwheat
grains. The total flavonoid content of tea-containing reconstructed granules prepared from buckwheat husk powder, rich in
flavonoids (4.56%), was as high as 6.87%. Roasted whole tartary buckwheat tea as a mixture of roasted tartary buckwheat
grains and tea-containing reconstructed granules had considerably better quality and flavor than its steamed counterpart.
The major aroma compounds of steamed tartary buckwheat tea were alkanes and alkenes, while roasted tartary buckwheat
tea contained aldehydes and alkanes as major aroma compounds and was also rich in phenols, alcohols, ethers, ketones and
esters, which caused better flavor in roast tartary buckwheat tea and than steamed one.
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Table1 The distribution of major chemical components during the production of steamed buckwheat tea
FE A4 TR IKI3 1% Hor%  EEARAg/100g)  HLILF4E/% NEWG/%  EIEYERE/%  SERH(2/100g)  RHEE/%  BKE A%
FFREURI O T) 17.124£0.00" 3.66+0.01"  6.4940.04  24.7240.02" 230+0.01° 0.69+0.01" 63.65+081' 223+0.03"  70.42+0.02°
LS 559+0.01" 4.8240.01*  13.19£021"  3.84%0.01° 5.19+0.01" 0.37+0.02° 24.57+0.23° 3.90+0.05°  71.22+0.03°
F5t 9.8610.02° 3.61+£0.01°  3.82+0.13°  65.5240.03 1.46+0.03" 028+0.02" 925+025  1.27+0.03" 81.22+0.02°
ek 5.76+0.01° 7.08+0.03" 27.51+021"  6.56+0.02" 7.86+0.02' 0.40+0.02° 42.80+0.22° 4.63+£0.00° 51.77+0.03"
PERLEHY 6.51+£0.01° 2.76+0.01° 16.01+0.39°  21.484+0.02° 4.54+0.02° 045+0.01° 50.71+£0.40" 2.954+0.06° 70.20%0.02°
JETFK 5.0940.01° 3.05£0.05°  9.59+0.21e 1.654+0.01° 2.71+0.01° 0.2940.01" 41.66+0.82" 230+0.01°  79.58+0.03"
E//UB;i%/S 6.894+0.01° 2.01£0.02°  6.03+0.05° 0.72£0.03"  3.08+0.03° 0.2940.01" 34.09+0.95° 1.66%0.05  82.06+0.04"
E1UB %1 8.17+0.02" 7.534£0.02°  13.48%0.59"  3.19+0.02° 3.86+0.02° 0.26%0.01" 20.02£0.59° 4.98+0.06"  66.9410.04
WEIREMA 5.5940.01° 0.90£0.01°  0.68+0.04" 0.5440.02"  0.82+0.02° 0.28+0.01" 11.4940.00° 1.38+0.04"  92.0240.03'
s AR REAR O 25 R B (P < 0.05). Rl
E2 RBPIEMERTEEFFRESSRDEZRERSHIER
Table2  The distribution of major chemical components during the production of roasted buckwheat tea
[T K% K53 1% FEEFU(g100g)  HET4E/% HaWi%  RJEPERE/% SR (2/100g)  REERT%  BRAKIE S /%
FFRER(S 5 0) 17.97+£0.015  3.78+0.01° 26.80+0.57"  22.41+0.01° 3.3240.01° 0.83+0.01° 33.06+£0.22d 224+0.06° 48.16+0.04"
IR 14.494£0.00°  4.340.00° 3.4740.25 72.73+£0.01%  2.4040.01° 0.2840.01° 11.87+0.25a 1.0420.06" 75.31£0.02°
T TEIERL 1.74£0.02°  1.99£0.01° 10.1840.04°  26.45£0.01" 3.39£0.01" 024£0.01" 43.68+0.83¢ 1.5240.01° 82.7240.03"
I A 1.91£0.01°  1.44+0.01° 7.38+0.32° 1.954£0.01"  1.78£0.01° 0.27+£0.02" 49.66+1.26f 1.29+0.03° 87.49%0.01°
Rk 11.50+0.01  4.68+0.01"  21.94+0.0.04  3.8720.01° 6.93+0.01° 2.084+0.03° 28.47+0.20c 4.56+0.04" 54.94+0.03"
Lok 15424+0.00°  1.23+0.01°  6.70%£0.0.19°  0.32£0.01' 1.70£0.01" 0.36%0.02° 50.2540.59f 0.70+0.02" 74.94=+0.04"
A RL 448+0.00°  5.59+0.01°  23.2140.99° 7.41£0.01°  0.11£0.01° 3.2940.03" 17.04+0.00b 6.871+0.02° 66.64+0.03°
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Table3 SPME-GC-MS analysis results of both tartary buckwheat tea samples

s+4-E /0,
(R F)min 4k BER MRS A
4.5 CU hexanal C.H,,0 100 0.559 0.461
5.32 3-Hf#3-furaldehyde CH,0, 96 0.853 —
5.32 2-ffiiE 2-furaldehyde C;H,0, 96 — 1.796
6.06 2-W:IE F i 2-furanmethanol C;H0, 98 1.022 —
7.34 5- HAENE B2, 5-dimethylpyrazine CHgN, 108 0.191 0.866
8.79 ST benzaldehyde CH,O 106 0.394 0.785
8.89 5- F L2 i Ji 5-methyl-2-furfural CH0, 110 0.403 2.027
9.99 2-.3E-6-F LN M2~ ethyl-6-methylpyrazine C,H (N, 122 — 0.661
10.3 % phenol C4H0, 94 — 2.154
10.78 1&-ME%-2- 1% 1H-pyrrol-2-carboxaldehyde CsH,,NO 95 — 2.764
12.36 3-4.3-2,5- “HILIEHE pyrazine,3-ethyl-2,5-dimethyl CH),N, 136 — 0.363
13.09 T nonanal C,H,,0 142 6.897 3228
15.55 Z% naphthalene C,oHg 128 0.763 0.445
15.85 [-—%% dodecane C,Hy 170 5.557 2.124
16.07 %5HE decanal CoHxO 156 232 1.117
17.65 2-H15E 4t dodecane,2-methyl C3Hyg 184 0.99 —
18.67 =% tridecane Cy;Hays 184 28.535 9.947
20.12 K3 Mi(+) + .alpha-longipinene CsH,, 204 1.001 —
20.35 2-HJ = J5¢2-methyltridecane C,Hy, 198 — 0.675
20.68 4-HFE-PU % tetradecane,4-methyl CsHs, 212 1.598 —
20.68 2,6,11-—=H 3+ "4t dodecane,2,6,11-trimethyl C,sHy, 212 — 1.356
2131 YUkt tetradecane C,Hy, 198 4.014 5.083
21.42 6-N 31— itridecane,6-propyl C,Hs, 226 1.406 —
21.6 IR junipene C,sHy 204 19.626 5.397
21.95 A7 4% caryophyllene C,sHy, 204 1.759 —
22.55 FRIR DU fEcyclotetradecane C,Ha 196 2.985 —
22.7 S -AF I FE B trans-geranylacetone C,H,,0 194 — 0.927
22.91 2-FEEA-PUHE tetradecane,2-methyl CsHs, 212 5.737 4.301
23.64 (E)-14-1- 7N 1 E-14-hexadecenal C,Hso 238 0.801 —
23.82 1% pentadecane CysHy, 212 2.119 4.448
24.28 T I3 T Zobutylated hydroxytoluene CysH,,04 220 0.87 5.594
25.07 AR CUén-nonylcyclohexane CsH,, 210 — 1.247
255 4- U T E-3-HIIE A HIE 2,4-di-tert-butyl-3-methylanisole C,H,0 234 — 1.68
26.19 [-7SJthexadecane 16Hsy 226 — 3.817
2624 A8 I — ZMiidiethy! phthalate C,H,.0, 222 — 2.569
26.55 FAAR G cedrol CsH,0 222 — 0.836
27.3 2,6,10-—H1 L FiJ¢ pentadecane,2,6,10-trimethyl CHg 254 — 1.342
27.46 IR E undecylcyclopentane C,Hs, 224 — 3.887
27.63 2-MHE+75%E  2-methylhexadecane Cy7Hy 240 — 1.452
27.64 1+ )\JSt octadecane CHayg 254 1.608 —
283 (E)-14-F 7\l E-14-hexadecenal CyeHx O 238 — 0.605
28.45 -BJ%¢ heptadecane C,;Hy 240 — 2.599
28.57 THIEE-ERE  heptadecane,2,6-dimethyl CoH,o 268 2.37
30.59 ZAPU%E  tetracosane Cy,Hs, 338 — 0.598
30.77 2,6,10,15-PU FHJE|--LhE heptadecane,?2,6,10,15-tetramethyl C,H,, 296 — 1.242
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Fig3  Total ion current chromatogram of steamed tartary buckwheat tea
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Fig4 Total ion current chromatogram of roasted tartary buckwheat tea
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Table4  Summary of aroma components in both tartary buckwheat tea samples

x| K L SE TR RN g T S
liES SR/ % M L% AN
2y — — 2.15 1

Nk 0.19 1 1.89 3
e — — 0.84 1
fif 25 — — 1.68 1
(2SS 12.23 7 39.68 8
TN — — 0.93 1
feke 54.55 10 46.49 16
GBS 22.39 3 5.40 1

P3N 2.66 3 6.04 2
[N — — 2.57 1
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