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N-methyl-D-aspartate (NMDA) receptors,

158–159
Nomilin, 251–252
Non-insulin dependent diabetes mellitus

(NIDDM), drug treatment for, 125

Normal-transit constipation, 307–308
Nuclear export signal (NES), 228–229
Nuclear localizing signal (NLS), 228–229
Nucleoside diphosphate sugar (NDPS), 49–50
Nucleotide, 101–102t

O
Oleanolic acid (OA), 79–81
Opioid antagonists, 311

Oral hypoglycemic drugs (OHD), 125

Orbitrap-mass spectrometry, 340–341, 341f,
345

Organic polysaccharides, 309

Osmotic laxatives, 310

Oxidation-reduction hydration reaction, 3–5, 4f
Oxidative stress, 358

hyperglycemia and, 123–124
Oxygen (O2), 3

P
PAC. See Phellodendri Amurensis Cortex

(PAC)

Panax ginseng, for Alzheimer’s disease (AD),

166–170
Parkinson’s disease (PD), 287

PAs. See Pyrrolizidine alkaloids (PAs)

Patentiflorin A, 247–248
Pectenotoxin-4

synthesis of, 22–23, 23f
Pectenotoxin (PTX), 22–23
Pencil graphite electrode (PGE), 217–218
Pentenols, alkyl chain of, 11, 12s
Peptides, 345–346
p-fluorophenol, 21–22
Pharmacological treatments, of constipation

bulking laxatives, 309

colonic secretagogues, 310–311
HT4 receptor agonists, 310

Kanpo/herbal medicine, 311

opioid antagonists, 311

osmotic laxatives, 310

stool softeners, 310

Pharmacology, 92–93
Pharmacology, saffron, 274–275, 276–280t

anti-Alzheimer’s activity, 286

anti-cancer/anti-tumor activities, 288–289

anti-depressant activity, 287–288
antidiabetic activity, 287

antihypertensive activities, 285

anti-inflammatory activity, 286

anti-nociceptive activity, 286

antioxidant activity, 286–287
anti-Parkinson’s activity, 287

aphrodisiac activity, 285–286
cardioprotective activities, 285

nephroprotective activity, 289

vasodilatory activities, 285

Phellodendri Amurensis Cortex (PAC), 346–347
11-Phenoxyundecanoic acid, 37

11-Phenoxyundecanol, 39

11-Phenoxyundecanol (PhOUn-OH),

phosphorylation of, 37

11-Phenoxyundecyl diphosphate

2-acetamido-2-deoxy-α-D-glucose
(PhOUn-PP-GlcNAc), 44

Phenoxyundecyl diphosphate α-D-galactose
(PhOUn-PP-Gal), 44

11-Phenoxyundecyl diphosphate α-D-GlcNAc
(PhOUn-PP-GlcNAc), 46

11-Phenoxyundecyl diphosphate α-D-glucose
(PhOUn-PP-Glc), 44

11-Phenoxyundecyl phosphate (PhOUn-P),

synthesis of, 37

Phenylalanine, 198

Phenylglyoxylic ketyl radical, 361, 361f

Pheophytin A, 247–248
Phosphoglycosyltransferases (PGTs), 32,

47–50
Phosphomonoester synthesis, 34, 34s

Phosphopolyprenols

biochemical and biomedical application,

47–50
groups, 32, 33f

synthesis of, 33–47
Phosphoroimidazolidates, 43–44
Phosphorus oxychloride (POCl3),

phosphorylation using, 36–37, 37s
Phosphorylated compounds, 32

Phosphorylation

of AMP-activated protein kinase (AMPK), 60

with bis-(benzyloxy)-(diisopropylamino)-

phosphine (BBDIP), 39–40, 39f
with bis-(2-cyanoethyl) -N,N-

diisopropylphosphoramidite (BCDIP),

38, 38f
with bis-(9H-fluoren-9-ylmethyl) -

diisopropylamidophosphite (BFDIP),

38–39, 38–39f
of 11-phenoxyundecanol (PhOUn-OH), 37
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Phosphorylation (Continued )
of polyprenols on large scale, 40–41, 41f
with tetra-n-butylammonium dihydrogen

phosphate (TBAP), 33–36
with trivalent phosphorus derivatives, 37–40
using POCl3, 36–37, 37s

Phosprenyl, 51

Physical activity, 124–125
Phytochemicals, 242–247f, 252–254
Phytochemistry, saffron apocarotenoids

analytical methods for, 284

biosynthesis of, 282–283
chemical composition and chemistry, 282

extraction method, 283–284
Phytomedicine, development, 256–257
Phytotherapy, 254–255
Picrocrocin, 251–252, 283–284
Pictet–Spengler reaction, 18–19
Pine honey, 177

Pioglitazone hydrochloride (PGZlHCl), 64

Piperine, cocrystallization of, 67

Piptadeniastrum africanum, antioxidant

capacity of, 363

Plants

with broad-spectrum activity against HIV,

252–254
clinical application in management of HIV

infection, 254–256
with inhibitory activity against

HIV entry, 239t
HIV integrase, 235–236t, 248–249
HIV protease, 237–238t, 249–250
HIV reverse transcriptase, 229–248,
231–234t

viral targets, 240–241t
used for diabetes mellitus (DM), 129,

131–147t
Plasminogen, 122

Plum, 320

Pollen, 182–184, 183f
Polyamide adsorbents, 210–211
Polyherbal formulation, 148

Polyketides, 2–3
Polymorphonuclear leukocytes (PMNs), 121

Polyphenols, 101–102t, 342–345
beneficial effect of, 69

Polyprenols, 31–32, 32f, 35
phosphorylation of, 40–41, 41f

Polyprenyl diphosphates

chromatograms of, 36f

synthesis of, 33–42
from activated prenol derivatives, 42, 42s

synthesis of mixtures of, 35–36, 36s

Polyprenyl diphosphates sugars

cleavage of, 44–45, 45s
synthesis of, 43–47

Polyprenyl monophosphate

chromatograms of, 36f, 41, 41f

synthesis of mixtures of, 35–36, 36s
Polyprenyl monophosphate sugars, synthesis

of, 42–43, 43f
Polyprenyl phosphates, 32

pyrophosphate synthesis using, 46–47, 47s
synthesis of, 33–42
as therapeutical preparations, 50–51

Polyprenyl phosphoroimidazolidates, 43–44,
43s, 45s

Polysaccharide, 101–102t
Prebiotic foods, 323–324
Pregnancy constipation, 308–309
Pressurized solvent extraction (PSE),

flavonoids, 207–208
Proanthocyanidin A2, 249

Probiotic foods, 323

Production enhancement, saffron

agronomical improvement, 290

bioactive products, encapsulation of,

290–291
biotechnological methods, 292–293
biotechnology application, 291–292
breeding advancement, 291–292
Crocus, cytogenetic investigation of, 293

genes associated, with flowering, 291

genetic diversity assessment, 293–294
quality control, 294–295

Prokaryotic undecaprenol (Und-OH), 33

Propolis, 179–182, 180f
antibacterial activity, 181

antiinflammatory properties, 182

antitumoral effects, 181–182
aromatic acids, 180

chemical composition of, 179

pharmaceutical formulations of, 181

plant bud resin, 179

raw, 179, 180f, 181
Prostatin, 251–252
Protein, 101–102t
Protein Data Bank (PDB) database, 257

Proton magnetic resonance, 123

Protopanaxadiol (PD), 77, 77s

Protopanaxatriol (PT), 77, 77s

Prucalopride, 310

Punigluconin, 258

Pyrophosphate synthesis

using acetylated glycosyl phosphates,

44–46, 45s
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using acetylated glycosyl

phosphoroimidazolidates, 46–47, 47s
using polyprenyl phosphates, 46–47, 47s
using unprotected glycosyl phosphates,

43–44, 43s
Pyrrolizidine alkaloids (PAs), 346–347

Q
Quercetin, 199

R
rac-epichlorohydrin, 21–22
Radical scavenging activity, of oil, 364

Raw honey, 177

Raw propolis, 179, 180f

Regulator of viral protein expression (Rev), 228

Repandusinic acid, 247–248
Response surface methodology (RSM), 207

Resveratrol (RSV), 65–71
AMPK activation by, 68–69
cocrystals, 66–67
in diabetes treatment, 70–71
dissolution properties, 66

molecular structure of, 65s
SIRT1 activation, 69–70, 70f
solubility, 65–66
tabletability, 66

therapeutic benefit, 65

Reverse transcriptase (RT), 229

Robustaflavone, 247–248
Rosiglitazone (RSG), 64

Rosmarinus officinalis, 159
Royalactins, 187

Royal jelly (RJ)

apalbumin, 187

apisimin, 187

commercial, 186

compositions, 186, 188–189
fatty acids, 187–188, 188f
fresh, 186–188, 187t
immunomodulatory effects, 188

immunostimulatory effect, 186

lyophilized, 186, 187t
proteins, 187, 188t

S
Saffron flowering, 291

Safranal, 285–286
Sample cleanup techniques, flavonoids,

210–211
Sample preparation, flavonoids, 200–201

SCARs. See Sequence characterized amplified

regions (SCARs)

Schisandra chinensis, 347

Sebacic acid (SEA), 187–188, 188f
Secondary metabolites, 127, 148, 159

Second generation Mukaiyama catalyst, 7, 8f

Sensory neuropathy, 120–121
Sephadex, 210–211
Sequence characterized amplified regions

(SCARs), 294–295
Serotonin, 310

Shikonin, 251–252
Silica adsorbents, 210–211
Silica gel column chromatography technique,

39–40
Silybin, 361–362, 362f
Silybum marianum, 361

Silymarin, antioxidant capacity of, 361–362
Single electron transfer (SET), 5–6
Single-stage Orbitrap mass analyzer, 339–340
SIRT1, 69, 72–73
Size exclusion chromatography (SEC), 211

Slow transit constipation, 308

SmI2-induced reductive cyclization, 15

Solid-phase extraction (SPE), 211

Sonogashira cross-coupling, 17

Sorbicillactones A, 263

Soulattrolide, 247–248
Spectrophotometric analysis, flavonoids,

215–216
“Spring and parachute effect”, 67

Sterols, 101–102t
Stigmasterol, 169–170, 170f
Stille coupling, 20

Stool softeners, 310

Sulfonylureas (SUs), 58, 125

Supercritical carbon dioxide (SC-CO2),

208–209
Supercritical fluid extraction (SFE),

flavonoids, 208–209
Superoxide dismutase (SOD), 167–168
Synthetic variations, of Mukaiyama oxidative

cyclization, 8–9, 9s

T
Tabletability, defined, 66

Tannin, 101–102t
TDZs, 64

Tea, antioxidant capacity of, 362

Tegaserod, 310

10-hydroxydecanoic acid (10-HSA), 187–188,
188f
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Terpenes/terpenoids, 101–102t, 347
Tetrahydropyrans, synthesis of, 9, 10s

Tetra-n-butylammonium cation (TBA+), 34

Tetra-n-butylammonium dihydrogen phosphate

(TBAP), phosphorylation with, 33–36
Thiazolidinediones (TZDs), 58

Thiazolidine-4-one derivatives, 256–257
Thiobarbituric acid reactive substances

(TBARS), 286–287
Thrombosis, hyperglycemia and, 122

Time-of-flight mass spectrometry (TOF-MS),

341, 341f
Tissue culture system, 292–293
TOF-MS. See Time-of-flight mass

spectrometry (TOF-MS)

Tolbutamide, 125

Total flavonoids contents (TFCs), 209–210
Total synthesis

of amphidinolide F, 25–26, 25s
of (–)-aplysiallene, 20–21, 22s
of aromin, 18, 19s

of (+)-asimilobin, 14–15, 15s
of (–)-asimilobin, 14–15, 15s
of (+)-bovidic acid, 19–20, 20s
of bullatacin, 16–17, 17s
of CMI-977 (LDP 977), 21–22, 22s
of cyclocapitelline, 18–19, 19s
of gigantetrocin A, 13–14, 14s
of (–)-goniotrionin, 17, 18s
of (–)-mucocin, 15, 16s
of putative chagosensine, 20, 21s

Traditional Chinese medicines, therapeutic

routes for, 95, 95f

Traditional diagnosis vs. modern diagnosis,

103

“Traditional Medicine Strategy 2014–2023”,
227, 255–256

Transcriptional transactivator (Tat), 228

2,5-trans diastereoselectivity, 9–10
trans-1,4-dichloro-2-butene, 13–14
Transfer latency (TL), 163–164
trans-10-hydroxy-2-decenoic acid (10-HDA),

187–188, 188f
Trivalent phosphorus derivatives,

phosphorylation with, 37–40, 38s
Troglitazone, 64

Tumor necrosis factor (TNFα), 123
Tumors, 103

Two-electrode voltage-clamp method,

164–165
Type 1 diabetes mellitus (T1DM), 58, 118

Type 2 diabetes mellitus (T2DM), 58–59, 118
Tyrosine, 198

U
UHPLC. See Ultra-high-performance liquid

chromatography (UHPLC)

Ultra-high-performance liquid chromatography

(UHPLC), 336

Ultra-high-pressure extraction (UPE),

207–208
Ultrasound-assisted extraction (UAE),

flavonoids, 206–207
Unani, 130–149
Undecaprenol, 38

Unique Manuka factor (UMF), 178

Unprotected glycosyl phosphates,

pyrophosphate synthesis using, 43–44,
43s

Ursolic acid (UA), 79–81, 250
Uvaol, 250

V
Vascular endothelium, 122

Vasodilatory activities, 285

Vegetable oil oxidative stability, evaluation of,

364–365
Velutin, 247–248
Vinyl iodine, 15

Viremia, 226

Volatile apocarotenoids, 284

W
Water-soluble ginseng oligosaccharides

(WGOS), 167–168
Wedelia trilobata, 347
Wedelolactone, 249

Wheat bran, 322–323
Wild saffron species, 281

Winter cherry. See Withania somnifera
Withaferin A, 161–162, 162f, 164–165
Withanamides A (WA), 160–161, 160f
Withanamides C (WC), 160–161, 160f
Withania somnifera, for Alzheimer’s disease

(AD), 160–166
Withanolide A, 162, 162f, 164–165
Withanolide D, 162, 162f
Withanone, 162, 162f, 166

Wittig reaction, 13–15
World Health Organization (WHO), 126,

197–198

Z
“Zero-crossing” technique, 216
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