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Research of bound aromas based on acid hydrolysis in glutinous

and non-glutinous sorghums
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Abstract; In order to explore the effect of glutinous and non-
glutinous sorghums on Chinese liquor’s quality, the SPE column was
used for adsorbing bound precursors, and then, which were hydro-
lyzed by acid to release volatile compounds. The HS—SPME coupled
with GC — MS was employed to identify and quantify sorghums’
bound aroma compounds. 21 kinds of aroma compounds were
detected in two sorghums, including 5 alcohols, 7 aldehydes and ke-
tones, 5 aromatic compounds, 3 terpenoids and 1 furan. Among
these, 3 volatiles were identified tentatively. The total content of glu-
tinous and non-glutinous sorghums’ bound aromas was 7 192 pg/kg
and 6 922 ;g/kg. The content of aroma compounds in the glutinous
sorghum was 3.90% higher than in the non-glutinous sorghum and

major differences of these compounds were aldehydes and ketones
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followed by terpenoids. 2, 2, 6-trimethylcyclohexanone, TDN, iso-
phorone were first detected in sorghums’ bound aromas.
Keywords: glutinous sorghum; non-glutinous sorghum; bound

aromas; HS—SPME
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Figure 1

OR

Modes of cleavage of glucosides by acid (left)
and enzyme (right) hydrolysis
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HS—SPME—GC—MS 4+ #F .

14

3% 2% R - 3R He, W8 2 mL/min, AS 53 3 #F B, FAF

i 1 pl; g DB-FFAP(60 m X 0.25 mm X 0.25 pm),
RO 250 CH FHRBRF W HEE 50 °C,2 min JF L

4 °C/min FH FE 230 C,{#£4F 15 min'", HS— SPME %
{4 :DVB/CAR/PDMS =M % Bt 3k , 45 “CHi#4 2.5 min, WK}
45 min HHEEHME . GC M 5 min, BTG 415 ET B2, i
THEE 70 eV, B TR 230 °C, 2R,
1.2.4  BRFRWE e oty Ak il NIST 05.L
VA B4 o P T b o 0 A B8 48 B (RD He X 52 M 5 A A i
ARG Y. 2% SCHRCT6 IRT & M. & i AL & Y3 Bl —
R0 He BE 0 AR UE VS W AR A 2-9F iE, HS—SPME—GC
MS 43 M7, FHEE BB 73 (SIMD AL & Wy i 1w AR, UL & 9
55 PUAR 0 1 W TETFR L A A A AR BT vk B L O 9N A B A ST PR
Mgk . Ho 1,3, 5- =R 2, 5- BRI mE AN 1- 1 =
Pt Sy i B P 8 L2 E L AR Y BT U R R P R Y BT i
WL AS Y5 bR 05 T TR L 1 e R

KR (LOD) 2 3 141*";\%!:51‘%?% D R e R
(LOQ)Jy 10 %15 W4 Lb i 49 BT 14 JT e vk B . [l g R 4% 5K (1)
.

R:C"’;C“xloo%, (D
S
R—Ille K, %5

C,—TERE S IS — 8 Mk B AR o S A 2 1 16 &
Y B R B, pg/ L
Co—FEREh HR AN R UE & BT B8 60 2 1% 1k &
FTE AL pg/ s
Co— IR A 1 5 79 T S W B g/ L
2 gik5ie
2.1 BHESBERYUREEMES
%ﬁﬁﬁﬁﬁi%ﬁ@ﬁmﬁ% TERCEE & 8 W BT I A
ZAETT R 100 °CLpH 1 B S MK MR T e 45 A B A ik
Y. KRG GC—MS W5 45 5 3R B, 76 0% = 3 oM i 5
PR K fif v L M5 th 21 FhAL B (4G 5 RREEDE 7 R
2.5 Fh 05 R L3 FImE I M B S I AR R 1 Rk 2R L &
YALE 2),
21 Fp R LB T 1.3,5- = B OE 2, 5- T IR g
AL R N P s L A 18 D B A ST v
HHEE (ILF 1), R*24 0.980 7~0.999 7, £k B &5 [m] it R AE
85%~113%,RSD f£ 8% LI, i& FHEEEFEIWRN
JE T
22 EEREESREASBERYERLSW
AT SR A TN 235 2R o e IS TR T ) 248 o v e RRE vy 3
GEERYE TS EREENAEGY EELES =N
Fmﬂ’éﬁﬂ*ﬁmﬂ@ﬁéﬁé%%ﬁmi K 28.75 % F1 29.14 %,
BEEA AL A9 5 28.79 % 1 28.16 % o FL Y& G 8 B % 5k —
HRACEY . WAL G & HRE 2 L HE T B & & i
LR B 1,1,6- = H HE-1,2- A ZE(TDND,



FIEHEIH B R RS < I T IR IR T T R 50 3 5 B SR 2 S A U

¥

&

~

=

Abundance
« e

j=}

[=1

[=1

(=}

8§ 10 12 14 18 20 22 24 26

PR ]
Time/min
L e 2 FEm 3. RU-2-FMmE 4 BeU-2-FMmE 5 R
6. FEE 7. BREE 8. 2,5-HIEIEHIEE 9. p-RTEH 10, RHE/R
Bl 1L ZE 12, 2.2,6-=H AR CHI13. TDN 14, 1,3,5-=
FIEHE 15, 2oLkl 16, 2-Z LT MY 17. 1-¢BE 18, 1- /-
3WE 19. A LWE 200 LG 21 1-FTEE IS 2 EECONAR)
B2 HRBRKBEELESF GC—MS E BT HRECTIO

Figure 2 GC—MS total ion current (TIC) chromatogram

of sorghums’ volatiles after acid hydrolysis
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BOLAE T R B F (O W 0.06~9.26 mg/LU, J
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Table 1 Calibration curves, recoveries, LOD, LOQ and RSD for sorghums’ volatiles after hydrolysis
Py TREBTRE T P FHIE AL LM/ B/ RIS EmR/ O MR
(RD (m/2) (R?) (pg+ L7 % (uge LD (ugeL7H WE/%
[BA LS 1071 44y = 0.045 81x+0.012 13 0.9828 10 4.973~4973 88 0.163 3 0.544 2 0.91
T 1379 57  y= 1.319x+0.543 4 09951 8 4.522~4522 90 0.023 68 0.078 94 1.94
2-ZF g 1468 57 y = 1.211x+1.951 0.9945 10 4.791~4791 101 0.022 54 0.075 15 0.91
F TS 1521 77y = 9.471x+0.111 2 0.992 4 10 4.676~4676 98 0.370 7 1.236 6.73
E 1534 56y = 3.610240.205 4 0.9977 8 4.336~4336 88 0.016 67 0.055 55 2.07
S IR 1587 82  y = 3.844x+0.759 4 0.9958 8 4.675~4675 85 0.061 91 0.206 4 3.11
S -2 T W 1 1520 55  y = 1.467x+0.581 6 0.9957 10 6.194~6194 102 0.023 42 0.078 08 5.33
2- 1 0k iR 1205 81 y = 0.815 1x+0.441 3 0.9943 9 3.018~3018 105 0.029 08 0.096 92 1.85
B R TR 1772 177y = 5.6602+0.417 9 0.9954 10 5.062~506 2 98 0.026 61 0.088 71 3.89
BARLE 1843 91 y = 27.97x+1.254 0.996 1 10 3.230~3230 99 0.191 9 0.639 6 1.83
SEWE 1275 84  y = 6.147x10.685 8 0.980 7 10 4.455~4455 113 0.010 60 0.035 35 0.68
1-E -3 W 1426 57  y = 1.7950—0.358 6 0.9958 10 4.214~4214 102 0.022 85  0.076 17 3.41
KT 1636 120y = 10.290—0.763 3 0.9930 10 2.127~2127 95 0.022 88  0.076 25 0.25
A2 1402 83  y = 4.935x+0.967 1 0.9979 7 4.983~4983 98 0.012 35  0.041 17 0.25
2,2,6- = HIEEH O A 1 364 82  y = 1.305x+0.146 6 0.9983 10 3.541~4541 87 0.021 84  0.072 80 0.50
PR 1145 70y = 7.675x40.493 8 0.999 7 9 4.440~4440 94 0.134 9 0.449 6 1.21
IECEE 1330 69  y = 36.04x+0.364 5 0.999 7 9 4.000~4000 99 0.105 7 0.352 5 7.18
1,1,6-=H3-1,2-— 52 1757 157 y = 0.726 2x+1.328 0.9919 10 4.800~480 0 98 0.015 11 0.050 36 0.20
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Table 2 Contents of bound aroma compounds in glutinous and non-glutinous sorghums (27 =3)

e P Rl K S it/ B R it/
(pg - kg™ H (pg* kg™ H
2-L KO 1468 1 14741.042 1 08546.048
1-3¢ i 1534 130.3+2.693 123.5+1.624
(£ 1-2¢ I -3- 1426 199.6+6.814 185.09.488
IF O 1334 585.641.416 609.741.580
1- = e 1872 5.54540.357 7 13.7441.900
(&Y 1071 9.35140.085 13 8.90440.575 8
T 1379 324.146.283 305.6+8.324
2 -2~ T I s 1520 381.042.084 359.141.915
3EES 2 2-2-5 1 1402 558.94:1.418 527.542.408
R 1275 395.542.691 372.441.505
B 1161 315.540.820 5 294.543.550
2,2,6-= P A5LFF C R 1364 85.9440.429 4 81.304-0.414 2
ik 1521 103.242.594 103.4+3.615
T 1636 393.1+1.680 365.940.923 8
W BT 1843 803.4+3.637 792.941.454
2,5- T H R g 1777 23.78+1.501 32.63+1.154
1,3,5-= H JE ke 1325 2.42940.167 1 2.965+0.265 6
) IR 2 2- 1%, 3o 1z I 1205 254.440.144 6 240.041.185
B Sy il 1772 256.749.982 264.0+3.113
i a5 B B 5 IR = .
— g2k 1,1,6-=H H-1,2- 5% 1711 765.241.503 723.240.516 4
S Al SR 1587 451.741.405 430.6+2.001

T a TR TCARE S A2 RS R

EMEGERMESRP.EH55FLE00E
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