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1 Introduction

In recent years, micro-botanical fossil residue research in archaeology and
paleoanthropology has grown in popularity (Guan et al., 2014). Invoking evidence from
plant microfossils, such as phytoliths and starch granules, in association with various
archaeological or paleontological remains (e.g., Barber, 2020; Liu et al., 2019b; Nava
et al., 2021; Prebble et al., 2019; Scott et al., 2021; etc.), researchers have successfully
reconstructed both local and regional plant resource utilization patterns and identified a
variety of economic plants that have been processed in a number of Pleistocene and
Holocene contexts.

One of the most prevalent plant compounds in the world is starch. The starch granule is
therefore considered as essential plant microfossil that has been closely related to humans
from prehistoric times (Teaford and Ungar, 2000; Summerhayes et al., 2010; Ungar, 2017).
As a form of energy storage, starch is deposited in granules in nearly all green plants and
numerous plant tissues and organs, such as leaves, roots, shoots, fruits, grains, and stems
(Preiss, 2004). It is composed of discrete granules whose size, shape, morphology, chemical
content, and supramolecular structure are dependent on the botanical source (Bertolini,
2010). The generation of a starch granule begins at a place known as the hilum, where
successive layers of lamellae are deposited. In several species, the hilum is surrounded by
fissures of varying forms (Gott et al., 2006). These visible characteristics, which differ
between plant taxa, serve as the foundation for studying ancient starch granules.

Over the past 2 decades, many case studies have examined ancient starch remnants to
better understand human behavior and the evolution of the human diet. Researchers extract
starch granules from teeth and artifacts found at archaeological sites to investigate ancient
carbohydrate diets (e.g., Hardy et al., 2016; Lu et al., 2005; Perry et al., 2007; Piperno et al.,
2004; Scott et al., 2021; etc.). However, the process of starch granule analysis can be
complicated due to issues like decomposition, preservation, and damage (e.g., García-
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Granero, 2020; Haslam, 2004; Henry et al., 2016; Hutschenreuther
et al., 2017; Li et al., 2020; Ma et al., 2019; etc.). Identifying the
botanical origin of unidentified starch granules is a crucial step, and
researchers have built a database of contemporary starch to aid in
these identifications (Yang and Perry, 2013; Liu et al., 2014; Arráiz
et al., 2016; Mercader et al., 2018a; Liu et al., 2019a;Wan et al., 2020).
Starch analysis in archaeology has been challenging due to
difficulties in botanical identification. Geometric morphometric
analyses of starch granules may yield false positives when the
reference Research Topic are small, decreasing the likelihood of
identifying starch granules to the species level. (Arráiz et al., 2016;
Mercader et al., 2018b). Contamination is also a concern, and it is
critical to document contamination in ancient starch laboratories to
develop more reliable methods for future research (Crowther et al.,
2014).

The Research Topic Ancient Starch Remains and Prehistoric
Human Subsistence includes 18 original research pieces on advanced
techniques, regional studies, and alcoholic beverage consumption, as
well as laboratory control and modern starch Research Topic. These
works provide updated information and unique viewpoints,
enhancing the field’s knowledge and serving as a valuable
resource for future studies.

2 Prehistoric starch remains, early
agriculture, and foodway

After a long era of hunting and gathering, humans developed
agriculture, which was a crucial turning point in the history of
civilization. The study of the earliest agricultural practices and food
production has been extensively researched by scholars as early as
one hundred years ago (Candolle, 2011). Starch analysis, although
only developed during the recent 20 years, is a key tool for
understanding regional patterns of plant domestication and crop
origins and spread worldwide. Case studies related to early
agricultural practice have been presented in this issue.

Zhang et al.’ s study of the Dingsishan Site in the Lingnan region
of South China reveals that, during the earliest phase of the
Holocene, ancient populations practiced a foraging-based
subsistence, with wild plant foods comprising the majority. Huan
et al. works also show the selection of plant food resources in South
China during 7.3–6.8 ka B.P. In the study by Deng et al., the
emergence of agriculture on a south China coast site was dated
to 4,800–4,800 cal. BP, with the cultivation of rice and foxtail millet,
sheds light on the study of agriculture’s Southward dispersal and
supports the universality of mixed farming in Southern coastal
China.

In China, the lack of archaeobotanical investigations in the Yiluo
River Basin hinders our knowledge of the interaction between
agriculture and society in China. The study by Yang et al.
indicates that millet was the most important crop in the late
Yangshao Culture, followed by rice, which became more
significant in the following Longshan Culture. During the Qijia
period (4,400–3,100 B.P.), the introduction of dry agriculture and
globalization of food affected the prehistoric human diet in
Northwest China. The study by Ma et al. contributes to our
understanding of the subsistence of the Qijia Culture and
prehistoric food globalization, which is essential for appreciating

East-West Asian connections during the Neolithic and Bronze
periods.

Understanding when and how agriculture altered landscapes are
essential for the study of human survival strategies and biodiversity.
Zhang et al. discovered evidence that farmed rice existed on the
Chengdu Plain 7,500 years ago, and that more advanced rice
farming became the main survival strategy around 4,200 years
ago, having a substantial impact on the local flora. Even in the
more densely populated Yellow River watershed, deforestation and
the consumption of cereal crops may have happened after 6,000 cal a
BP, as suggested by He et al. and Li et al. in this issue.

The study by Wang et al. in the Cai Beo site in Ha Long Bay,
northeastern Vietnam’s coastal region, uncovered evidence that
hunter-gatherers utilized a range of plants, including taros, yams,
and acorns, as early as 7,000–6,000 years before present. The study
proves the significance of roots and tubers in the ancient subsistence
economy of Southeast Asia and confirms one of the earliest known
findings of rice in Mainland Southeast Asia between 4,500 and
4,000 years before present.

García-Granero et al. investigation suggests that animal lipids,
particularly non-ruminant fats, were predominantly processed in
ceramic containers. The investigations also uncovered indications of
plant processing, including grains, pulses, and underground storage
organs. Despite challenges in conserving and interpreting
archaeological material, the study offers a thorough account of
past foodways in the region.

The study by Salazar Garca et al. on the diet of Iberian Cardial
Neolithic people at the Cova Bonica site reveals a terrestrial C3-
based diet with indications of cereal consumption and other plant
items. The study sheds light on the Neolithization process in Iberia
and transcends the limitations of conventional archaeobotanical and
archaeozoological techniques.

3 Early brewing and alcoholic
beverages

Recent studies have uncovered evidence of alcohol production
and consumption during northern China’s Neolithic period,
particularly in the Yangshao Culture (ca. 7,000–5,000 cal. BP).
Pottery samples from the Yangshao Culture site of Qingtai were
analyzed by Liao et al. revealing a mixed filtered alcoholic beverage
fermented with fruit and/or honey, and a shift from communal to
individual drinking habits in the late Yangshao Culture. In China’s
Bronze Age, bronze ritual vessels like gui, he pitchers, and jue cups
were symbols of high social status and were likely used in ritual
feasts. He Y. et al., 2022 study found evidence of fermented
beverages made with qu starter, emphasizing social status and
coinciding with increased social differentiation during early state
formation.

4 Functions of neolithic artifacts

Before 4,000 years ago, grooved clay vessels spread to central
China from the Yangtze River, where they originated 6,000 years
ago. The study by Wang et al. discovered evidence that these vessels
were used to grind geophytes and dehull grain seeds, although the
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function of these vessels remains unknown. Similarly, Liu et al. on li
tripods from Northeast China revealed that they were used for
cooking and that the starch granules discovered on them belonged to
millets, Triticeae, and tubers. The phytoliths found from the tripods
suggested that these plants were utilized in the Chifeng region
during the Bronze Age. These studies provide vital information
about ancient Chinese people’s diets and plant resource
management.

5 Research method exploitation

In this Research Topic, Li et al. examined data to determine the
possible significance of starch-rich woody plants as food sources in
ancient South subtropical China. This work offers information on
the role of non-tuberous woody plants as sources of carbohydrates
for prehistoric societies in this region. Louderback et al. established
diagnostic characteristics for recognizing the starch granules of
major North American plant families and developed a
dichotomous identification key. This has worldwide significance,
as these families have had nutritional significance since prehistory.
To investigate starch retention in dental calculus, the experimental
model of Bartholdy and Henry introduced biofilms to known
amounts of dietary starches. The study indicated that dental
calculus provides a limited and skewed view of the original
dietary consumption of starches, but the model is effective for
verifying methodologies and biases in dental calculus studies
pertaining to nutrition.

6 Further perspectives

In recent years, the study of ancient starch has made great
progress due to the introduction of new technology and analytical
techniques. As the field continues to evolve, several opportunities
exist for further research and development. It has been determined
that simple picture comparison cannot meet the requirements for
accuracy and precision. Therefore, the geometric morphology
approach has become a well-recognized, subjectivity-free method
of discrimination (Coster and Field, 2015; Chen, 2017; Wan et al.,
2020). Using machine learning algorithms such as Artificial Neural
Networks, Random Forests, Support Vector Machines, and other
prevalent techniques, the enormous geometric morphological
data matrix can be evaluated and modeled with greater ease,
resulting in more accurate identification of ancient starch
granules. Zhang et al.’s work in this Research Topic applies the
approach to archaeological case studies and demonstrates its validity
for identifying ancient starch. Several experimental articles have
been published, however they will not be covered here (e.g., Zhang
et al., 2021b, etc.).

Future research on ancient starch analysis should broaden its
focus to encompass various time periods and regions, with greater
intercultural communication to investigate potential trading and
exchange across early civilizations. Discoveries in this field could
potentially uncover global patterns and trends in human subsistence

and social development. Furthermore, ancient starch analysis has
the potential to contribute to contemporary food security and
sustainability issues, using old methodologies and expertise. In
conclusion, expanding and developing ancient starch analysis
may offer valuable insights into the lifestyles, cultural activities,
and meals of past civilizations.
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