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Abstract

Objective: To determine the content of quinone in volatile oil from black seed (Nigella) of different
habitats. Methods: The essential oils were extracted from the seeds of black grass from five different
habitats by two different chemical extraction methods, and the thymoquinone in the essential oils
was determined by quantitative nuclear magnetic resonance spectroscopy. A 500 MHz Bruker
Avance III (TMS, 8§ = 0 ppm) nuclear magnetic resonance spectrometer was used, with deuterochlo-
roform as the solvent, at a measurement temperature of 25°C, a delay time of 2 seconds, and 64
scans, to determine the relative percentage content of thymoquinone in the volatile oils of black
grass seeds by chemical shift and peak area normalization. Results: Using the hydrogen proton peak
of thymoquinone with a chemical shift at § = 6.5 ppm and 8 = 6.6 ppm as the quantitative peak, the
peak area ratio of thymoquinone and its mass ratio were linear regression equation Y = 0.493x -
0.0005, the correlation coefficient was 0.999, and thymoquinone in volatile oils of black grass from
five different habitats was determined as USA1 (0.065%), USA2 (0.093%), USA3 (0.043%), Tibet
(0.043%), Guangxi (0.062%) in method 1. In method 2, USA1 (0.263%), USA2 (0.153%), USA3
(0.037%), Tibet (0.200%), and Guangxi (0.224%) were measured. Conclusion: The results showed
that there were differences in the determination of thymoquinone content in the essential oil of
Herba Nigella due to the differences in origin and extraction methods. In this paper, the content of
thymoquinone in the essential oil of black seed grass from different habitats was determined to lay
a foundation for further research and development of the medicinal value of black seed grass.
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1. 518

EERHEMEE (Nigell) W Z2)F 18 Fh, Hew WA 3 Fh, HEFhE (Nigelladamascena). HEEFhEL
(XA FKEMEL, Nigella sativa) =04 TR, PERFIE. JbAEZEHhX, ARG R B (L4208 L B B
Nigella glandulifera) 2 i [ 37 884s ™, 75 2 g B f N 58l S XA B[ 1] 5205 B 6 FR Al B+
FRRCARN T [2] BEMETESN A “IEH - R, A AFERGNHRAT[3]: AW L RIR . R
Fé J e LIE R S ER R, R W2 2 H A, FEH TR, . XS
B . KR BEERIR . LR SR OR IR IT[4] [5]. F e S EIRR N RS2 1. #lin
MR FES R BT HANHGRE H E \BRE, BRR R TR AT H 2 H RSS2 R A
3 o SR o (K35 A R E B R (Thymogquinone, TQ), # ik B A3 Fr Ak - $1 48 M S N A B g 1
AT 2 P80 B6aTT . A BRI =2 2- 55 N 2E-5-FFIE-1,4- 28 3F ], 7372~ CuoHi20: [6].

AR — MBI R, & B 5 IR A% B e AE R 2 A N R AR o BRI IS ANV AT LA
FRXT S FA A TCHAD 5 oA T e e dr, T Be e Lo E0Hoe. 1R LAk, E Bl
PRI (Quantitative Nuclear Magnetic Resonance Spectroscopy, qNMR) J5 i E k)32 F T4k 22 25 W[ 7]-[11]
T2 SHEYPREUI[12]-[17] AHRESH[18] [19] FA94A[20]. & dh[21] [22]5 /58 & HT .

AW FELENRT S FPAS[F] 7 by Fh B i g AT R U AR At |, 857 gNMR 8 20 e BA R PR
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BRI ESEE. TP PRSI B AR (R IKA 09002377);  JiE 2 KA (Bl
fﬂﬁ@%’ BUCHI-R-210); Hi¥K°F-(3& [ Ohaus); 70 FiA% i L4k 3% {X (Bruker Avance 11 500M); i
TEABEE 1A RICHEEE 141 100 mL BREE 1A T8 1A A BeCRE T R 223870 R
HAHRAR: TACED (7 545 A111001); 1 B ERARAERE

3. FEE4R
3.1 BEELHNAE

1) B FORPAS R M SR AR R TR AR S m= 0.2 g X 6 21, 3443 i F AT EE(L0 mL) VIR 16
h, FEREREACHER: 17 h, 201 1 LU 8000 rpm/min, 5.0 15 min. $EL 3 mL iEW, /ST

2) K FLFPASIR] P2 b ) SE A B A S FREL m= 0.5 g FONFRERfRT K5 100 mi B RSB UBON it 8
HUCAT RS0 mL) BN BRI, 2eF &R IIRHCE S, K 2/ 80°C, fHELIEIE 8 h, ik, ek
AW, BT, RE.

3.2. HENMRNEEL BHPEERSE

3.2.1. NMR B MF SR F5E

T R R E): =il 25°C, Bk ZEiRRfE]: dl=2s; HAFIRE: ns=64. FREL 3 mg H HLEEAR
YERE AT 0.6 ml UG, F# AR N, ] 500 MHZ Bruker Avance 11 (TMS, 6 = 0 ppm) % ik
FAFRBALIRSE, RS LIRTE COM AR HERE i B IR S AR ARV 1] 1 F, 7 6 = 6.6 ppm Ab2 1
AL B AR, 6 =6.5 ppm Akt 1067 B A MFFEIE, 6=3.0 ppm b2 2 £7 B A RHEN, §=2.0 ppm
b S 3 4 BAEHEIE, §=1.0 ppm kb2 367 B AR,

Chemical Formula: C,oH,,0,

cogis Exact Mass: 164.0837
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Figure 1. 'H-NMR spectrum of the standard substance thymoquinone
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3.2.2. AREIRE B BRI EERSIERR L
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Figure 2. TQ standard curve

E 2. BERR(TQHIIRERZ

323 MEARTHEMEFELAHTEERIEFSHK

H4 5 Fh B FAE PRI [E) 7 1k B SR B B4 A T - FE L 20 pl T 0.6 mil SR &, PR A
i, 500 MHZ Bruker Avance Il (TMS, 5= 0 ppm)$% L3k 2% {8 5045 28 2 0 & DL _ERE 5 1 A0 .
Forr, BRSO AR RN B (AL ppm), AFRIGIEALE, HARFR R RIS I BB, T 7E M4
S B — A L N A E AR, RARARAR(E 3. [#] 4).

Yo IR SIS AR AN TV, I RN AN [ b B B BRI 4 T R B e TR R, AR T
FUA— 20052 FOARE S e LERAE SR b, R WE 1.

Table 1. Determination results of thymoquinone content (%)
# 1 AERESENELER(%)

B it Jiik 1 Jiik 2
USA1l 0.065 0.263
USA2 0.093 0.153
USA3 0.043 0.037
Tibet 0.043 0.200
Guangxi 0.062 0.224

4. ¥hig

BRI 2 AR WA [l b [X AR ) B - SR R it v B R R 2B . BKAR TSR [23] AR
RPN R K RARIRTE S SFE-CO AR BURHUA Koith s AR IE[24]155 K 6700 g J83 SR SR ARHLK)
TR TR G, LA hBE(30°C~60°C)IE L Mt e I = ol i, [RIGA 7, 750 1-ith 3646 g. RIS
RN R BEE A b B S AN A ARG R TN B B S R VOGRS AR E M R
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Figure 3. Method 1 extract the *H-NMR spectrum of TQ in the volatile oil, (a)~(f) are USA1, USA2, USA3, Tibet, Guangxi, respec-
tively (solvent: CDCLs3)
& 3. 773% LIREUEA B TQ B9 'H-NMR &, (a)~(H4 57 USAL, USA2, USA3. Tibet, Guangxi (solvent: CDCLs3)

DOI: 10.12677/aac.2025.151011 105 ST E i


https://doi.org/10.12677/aac.2025.151011

S S [} NN H VIO W A HMANO M
n < [ee] N <M 0O Mic)Y o Nl O N — 1D
(e} o [ee] SO Wi W WO LW S ™M
[ o o W W W W WY W WW WYY

I I T I T I I I I I I I I I I I I
7.1 7.0 6.9 6.8 6.7 6 615 6.4 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.6 ppm

Figure 4. Method 2 extract the *H-NMR spectrum of TQ in the volatile oil, (a)~(f) are USA1, USA2, USA3, Tibet, Guangxi, respec-
tively (solvent: CDCLs3)
B 4. 753k 2 IREUEAHP TQ B9 'H-NMR i£E, (a)~(H4 575 USAL, USA2, USA3. Tibet, Guangxi (solvent: CDCLs3)
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