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Optimization of processing technology for sulfur smoked Ophiopogon japonicus
based on changes in chemical composition
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Abstract: Objective To optimize the suitable technology of Ophiopogon japonicus (OJ) fumigation based on the changes of relative
indexes after the different levels of sulfur fuming. Methods The phenol-sulfuric acid method was used to determine the content of
polysaccharide. HPLC-ELSD method was used to determine the contents of Ophiopogon saponins D (OPD) and D' (OPD’) with the
mobile phase of acetonitrile-water (50 : 50), drift tube temperature at 40 C, and nitrogen volumetric flow of 2.0 L/min. The
fingerprints of OJ were determined by HPLC-UV method, the mobile phase was eluted with acetonitrile-0.1% phosphoric acid
gradient, and the detection wavelength was 297 nm. The contents of ethylophiopogonanones A (MA) and B (MB) were determined
using the same method. Using the contents of total polysaccharides of OJ, OPD and OPD’, MA and MB, and the contents of other
components in the fingerprints as control indexes, and the dosage of sulfur and the time of sulfur fumigation as factors, the central
composite design-response surface methodology (CCD-RSM) was used to optimize sulfur fumigation process. Results In the
experimental design range, the content of polysaccharides increased first and then decreased with the increase of sulfur dosage and
sulfur fumigation time, and the contents of OPD and OPD' increased slightly and then decreased. The contents of MA and MB were
slightly reduced. The sulfur fuming process was determined as follows: sulfur dosage was 120—200 g/m’, sulfur fuming time was
0.6—1.5 h, binomial equation: ¥ = 0.574 + 0.054 3 X;—0.008 13 X,—0.518 X2+ 0.131X,2 + 0.153 XX, (R-Sq = 0.971). Process
validation: the absolute value of deviation was less than 3%. Conclusion In this study, the changes of chemical composition of OJ

were studied, and the sulfur smelting process suitable for OJ was established.
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Fig.1 HPLC of OPD reference substance (A) and OPD’ reference substance (B) and test product (C)
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Fig.2 Fingerprints overlay of O. japonicus and control fingerprints (R)
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Table 1 Central composite design and results

W xem  oh s ) ey SORER
OPD’ MA (mg'kg )

1 80 (1) 3.0 (+1) 11.6 131.0 42,6 38.0 258 100 155 0.226
2 240 (+1) 1.0 (-1) 18.6 128.0 302 37.8 264 113 268 0.322
3 240 (+1) 3.0 (+1) 10.6 86.8 26.0 37.8 26.7 95 338 0.411
4 273 (+1.414) 2.0 (0) 134 95.6 288 433 296 99 341 0.172
5 47 (-1.414) 2.0(0) 11.4 112.0 40.7 345 240 115 56 0.000
6 80 (1) 1.0 (-1) 10.7 156.0 56.0 48.1 33.1 148 99 0.443
7 160 (0) 3.4 (+1.414) 16.8 125.0 445 482 342 153 253 0.764
8 160 (0) 2.0 (0) 13.1 127.0 394 446 32.7 139 246 0.555
9 160 (0) 0.6 (—1.414) 13.2 168.0 40.7 49.6 345 140 197 0.706
10 160 (0) 2.0 (0) 13.2 128.0  39.7 452 337 142 236 0.585
11 160 (0) 2.0 (0) 13.4 129.0 399 469 31.1 138 242 0.571
12 160 (0) 2.0 (0) 13.1 126.0 395 494 326 133 237 0.575
13 160 (0) 2.0 (0) 13.5 124.0 39.6 487 315 141 231 0.585

252 BREZAHI&TIE WEXAMEEREYL 200
g, THHIHEXRS (40 cmX40 cm X 50 cm % i
ERED P, AREUR SR B TR A,
NS, FH/ADVE OB S, i ] 2
KA, SRPARETTAHEER D, FRH R AT B
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Fig. 4 Central composite design-response surface graph
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Fig.5 Central composite design contours
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Table 2 Process validation

75 OD Tiill{E OD Fll{A I 2 4 5HE/ % SO, 7% ¥ & /(mg-kg ™)
1 0.713 0.695 2.5 146
2 0.713 0.701 1.7 172
3 0.713 0.692 2.9 159
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